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2. BHRAH
21 ER RN A

dma Rl Direct Memory Access( B # N F/7HL), TREHE AL cpu, BB &N,
WAEFINAE, B8NV 4% 2 I AL%r. 1] DMA a] LU/ cpu 748, cpu 7] AT B, 1%
HE FE L cpu iz EE £,

A31 2B N E T DMA, bt sd, usb ehci, nand %5, H i A A5 5 ) 2 DMA
UXzh, —& usb otg, —-7& audio codec. 48R PRI MR 75 A% A DMA K zh.

A31 DMA #8516 MHSLIETE, SN EE DI REAH A, JC dedicate H1 normal -2 77

2.2 fHRARENH

2.2.1. DMA

Direct Memory Access, H B NZFH, TR AE cpu,JBE A W & FNHE, WAZERTA
17, W& & 2 [afE4.

2.2.2. #ik%r(des)

TRAEH DMA BEPEARAT (10— BE A2 X, g — e ids SN, & stht, H ik,
PR B 1 B 4

2.23. #F\feh

1R R 30 DMA —k, itk 2 8558, R UORsh, ftefs .

A LB AR, R —BEUEAL 580, tH DMA X3 B35 30 T — 5, B ik
B AL —2;

BEAE RO, TREB1F — XM 2B A% 58, WA A BT T — N EUERE R, XRE
B e iR 77 4% — @ A% L HEA

23. BB EAA
7.
2.4 RSN
DMA K385 7E linux-3.3\arch\arm\mach-sun6i\dma F:
Hﬁiﬂ: mj_'g L hvworkspaceiexdroidilicheahlinue—3. 3archharmimach—sunfi idma
BT ®  EFn
W ® g endroidd 0t A [Emodnles builtin
= g lichee E,| dma_commaern. b
+ g . repo E,| dma_csp. h
# g boot E,| dma_ctrl h
+ g0 buildroot E,| dma_enquene. h
# g0 linmx—3.0 r‘;;| dma_include. h
2 ) linoax-3. 3 [Z] dma_init. b

DMA 5 H#: 11#E\linux-3.3\arch\arm\mach-sun6i\include\mach\dma.h :
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|ﬁ T hworkspace'iexdroi dhlicheeblinue—3. Fharchharmimach-sunfiinclude imach

= EEE T
® [gg) mach-s3:2412 A [E] ar100 b
& [g) mach-s3c2416 [Z] barriers. h
# g mach-s3c2440 [Z] cemu. b
# ) mach-s302443 ] clkdev. b
= ﬁ mach-=5phA4x0 clock b
# ) mach-sSpel00 @E?_E‘_{g.:_macrn. 3
# ) mach-sSpv210 [lidna b

&
&

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved.



@ dma i F 0B

B
%
=

3. Bk R IR

3.1.DMA K35 3E 44 &

APP
!

h 4
dmaff i %

v K&
dmaff

v
dmalf

1) NMHFET app KEEHEER. i audio F2 7B — B & e

2) WAZJE XTSI A R B E T SR, I DMA B APl BT8R L4, HLin alsa 3X5).
3) DMA B BEHAR 5 209515 K 5 B DMA fifi -

4) DMA B 52 BCECHE 14 SE R 4

(
(
(
(

DMA IRzl 2H 21

dma_interface .c dma.c

dma ¢$§p .c

(1) dma fnterface.c.dma 5 H pa %L

(2) Dma.c: dma BEERA/I4R 1k, dma KT kb 2.
(3) Dma_chain.¢: chain 152 4b 7 55 %5
(4)'Dma_single.c: single 53X 4B b5 %5

(5) Dma_csp.c: dma fifi {1 #F i 24

3.2.DMA )75 Fi & =X

A31 DMA fifift 3R 2 ufet, Bl —kJa3) DMA J5, ¥4t 2/ buf ££5€.
BAFARERI, 43 PR L
(1) R 1) 2 AR IR, B2 A TR
(2) AMEH 2 A LR, B A TR
BEARIW F 2 AR OR B, (HSERRE I, Bt 7 (.
ZAMRXT, T2 MILE A pending iz, BIIEAE AT BESRAS K Booph b 3 45
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AT X AE B SR AN RRVRR, HA B SR, BRI TE AL B A i L
Jit LA H S B FH 21 10 2 R s K

3.3. LTI

3.3.1. Buf p\ 553
B buffer &, — N IELEAES, — N,

e m \/
5110 m ?\

buffer 1/ i i 7 buffer2ff] fii ik 7 B i — A buf

-

-

er 2/ i & &5/ buf

cur_list: IE{EAEHFIEAS;
next_list: S UATAFIfL5E G, N —BAEH B,

N2 E SR PIASBAS?
K7y DMA IEFEAE S, AR REA BBk, 25 34— %1, W7 ZE{F DMA, #
HAMBAFIE, F4ks: DMA,

el
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XFES SEEE AR b, Th g AR, T RE R

1M H.*4 start reg 4 Ox(fffff800 I, Ef=ER/EL TN, II5E queue done J5, H I start
DMA, &4,

e LA PRAN BAZ1 B 75 {8 A 2.

ER}
w
-

PR BAF R A FH R 0L

(1) JE%) DMA Z i, buf #0324 17EA %, 53 DMA 2 )5, B2 245 B\ %1% 52 (queue done),
B buf N2 ZFF A,

(2) HHTAFIAE SERS, £ A BAFIAESS, MK SRR BB R A HT A S, K T > AT DA S =,
FIFUEALT AT S, SR AT N2, WPARASHLIAE N done. T A . ML 52,

3.3.2. DMA %A RAEHL

/’/ \\iﬁg I buffer

e

B d}% \
/ % Jk/ﬂm a g ma
/ /

@ £ 11 buffer @

% bufrekE %

E T =M ARIRES:

(1) idle: Hik DMA ff 125 R HRAS .

(2) running: & DMACIE 75 A& SmEPIR S .
(3) done: ik firfadbuffer ££ 5 IR,

HAt4 done ASfgd idle £ 1R?

BARFIAE L DMA T 34254, (HERE AL EE R, 257 idle RS INHFH A, A2 H3)
start DMA; 7E done (ka7 #T£1, DMA 3K 32 H 3l 5 & .

SR B DMA B8 &R AT Re A5 2 3 8 — ik DMA, #R G R In#T 6, t DMA K
BIFT A AL SE.

KT REBHE:
(1) ¥46N idle IRZS; Idle IR TT LA N buff,
(2).Start DMA 2 J5, 24 running RZ;
Running JIRZ 7] BAIN buff, B buf Jn3) &5 541
(3) 4HTBAFIAE TERT, DMA b bR 20 K 2 B S5 BA AR 2, UPKE S5 45 BA B 8l 4w A A,
W AT AFE 2%, FEAE 0T A
4 DMA WS B S5 R AT 2, MPRASHLAE A done. AT A CU % 52
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[ link: FHF#FA F {-packagefid & {5 B0 dGhhl |

|| (8 Ty ¥ it pendng ]

Source | {4401 5C—-package, Fiild| Wpackage pending{i7 |
Address [ o mBdm Bk (e, AT FEnd pendingf |
Destination
2 2.
Byte Counter E E
Commity >
Parameter
link link
Ao 15 B e B T
(0550 3 F) Pending 7= i [

TEW, 4.2 i,

KT 2 [A) A
I 75 25 (B R AT I, WO BE R cached HO%HE, BRI FHIR 755 25 18] (4% B4 S K I
¥ E dram, AEELZA7E] cache. WA IR
(1) H i cached #°[0], Ebén kmem _cache ereate, kmalloc 4. %X )5 &KX start DMA 2
i, WHEIAFF 25 R 3ET cache flush, & cache HLII%HEM®) dram .
LAV ESR R SE
(2) Hi% uncached %518, 4 %4 istart DMA 2 i [f].cache flush #1E.
H i uncached 75 [8] 225 DMA. alloe_coherent, dma_pool_alloc #35 i %,
BI# T HRIFECOR A, 2 B — XIS 6 53 T 303 g
e,
IRE)K F /2 dmam_pool_alloc J7 2.

3.3.4. continue 5= (1) &b 58

continue HEEUE LS, 5 DMA L 588 5 — > buffer J&, 4235 Rl kA& 4 55 — > buf,
TEIAE S SR

B Thee, K 5ol — 1 buff IRHEIR R 1 link 48 171 55— buf (1R FF4 #E b AL,

DMAEK 23 £f chain #5:38 ~ continue =3 A& 4, H Al H SR buff.

0x43000000 —»- J
cofig

saddr
daddr
bent
param
pnext(0x43000000) =

FH T 534 755 1 link 38 8% 75 — &2, DMA B 7k 322 A ] §E B F) OxffffB00, Al It 7k izt %
queue done HT. i T EEE.
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3.4.DMA B8 TAEHRN

3.4.1. &

¥ Bik, 2R A AT RERPE b AT RERAS S B A BRI P I, I R R T
R, HEIEGI

(1) FMEHRTT link 3354 OxFff800. IXFE DMA fE52iZ e s N R, MBI~ —
N

(2) #AF EREERE G, TR — BT

(3) FEAMUALSE, halfffull/queue irq pending 5141k B 7.

3.4.2. buffer P\ 5 E

Ak T buffer [RHE A #4758 ) — .
buffer 17 # & 7F buffer 2] i & 75

>

% buffert 58 f5, BT H i 800, EMFAA N MR, =1F
Tk

buf_list_head Jyidi: , 250 buffer1 £ 52 (38T queue done irq))5, &K
B EN A MA(JE 3% 4i).

FALARE S

Buf Running
enquueue

Last buf done
A =Mk
(1) H1%5 DMA JiE, #I4RE N idle

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 12
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~ o~ o~ o~ o~
~— ~— ~— ~— ~—

fic & DMA i, enqueue 3 — buffer, JRZSIE & idle

enqueue 7341 buffer, {HK )52 DMA, JIRZIE 2 idle

start DMA, RZ#&4E 4 running

buffer f& ik #rr, IRAILZ running

— buffer £ 52, DMA 3¢5l 7E queue done handle 1 H 3 start 4% _E %3 4h—> buffer,
RAIE S running

% _EFTA buffer f£58, WA 1K) buffer A LIE %, IRE4E N last done

N # buffer enqueue # K, N enugeue % H 3 start i% buffer, IREZL K
running

PA_EAEFPRES T stop DMA, NPRZSAZ D idle, [R]IRE)R ARA% [ buffer B .

PLR L A B

(1)
(@)

3.44.

KA N idle if, R start fefi 2 J5 5, 24 running JRZ.
AR start FAERSRESCRRA, L running R T, DMA Hal)is 2 F—A4 4 -
buffer, JRA4EFF running A2,
last done IR FEH T LA & #8 LATA buffer Bt 5¢ 1, & 54> buffer [
queue done Rt ALTE T . A HK) buffer enquue, N WAZI HT enqueue BRI T
7 start dma. enqueue B EEINE] 41T last donedtR AT, “hes start DMA.
LB, LR JURHE 2 start DMAS
¥ItHEE, B B S DMA, R Mddle 7% Nyrunning.
— N buffer 1% 5 (done) i}, H1 quéue doneshandle &% %5 5 F — buffer, K2
running AN 4%.
fiif buffer 1% 52, DMA i itidhb-T last done IR &EF, i1 enqueue B %UE 33T buffer,
[F] I BETIR A 2 running.

DMA Ha5K T continue 25X

BLEL IR A (EL 4n % Jiil) 7 2 DMA {E continue £330 ~ T/, B DMAf&5E—AMu)E, HshE
Btz e, LLgE%%F R buffer done Ji enqueue 1.

chain B~ continueJr X\ A& I 18 /& AT RE & H W, FUNBERE L 5 — A SE T
k, & H3hELE.

PRl ity DMA B 21184 1 1 single #5235 F ) continue #5828 A 7 3 2 :

(1)
(2)

A —nbuffer 7E1%.
buffer 1£5¢(queue done H1 K™ 42) 5, & qd handler H # T start iX 4™ buffer,

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 13
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4. BLRERE AR

4.1.dma_channel_t

DMA @& 5 B, B H % DMA 753 i) A HA.

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 15
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4.3.des_item

IR E BT,

4.4. des_save_info_t ‘
DMA #5875 i B 25447 . sw_dma_enqueue AN config il param %k, Fr Ll 75848 1

— k) config Fll param Z4{.

4.5.dma_chan_sta_u

DMA j&@ 38 % IR %, chain Al single 5

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 16
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4.6.dma_cb_t

dma half/full/queue done [Fl B4 %L.

4.7.dma_op_cb_t

dma operation [A] 1 p& %1.

4.8.dma_op_type_e
dma #AERA.

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 17
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5. MBI O#R

5.1.sw_dma_request

J7: dm_hdl_t sw_dma_request(char * name, enum dma_work_mode_e work_mode);
hfg: HiE dma JEiH.
ZH:
name: dma HiE4, AR, LA NULL, HARS CA KPR,
work_mode: dma T {F # &, DMA_WORK_MODE_CHAIN % 7~ chain i ,
DMA_WORK_MODE_SINGLE 7 single #:{, HABE TR, —MH single f.
AR [A]: IR AR, SRIBGR E NULL.

5.2.sw_dma_release

Ji: u32 sw_dma_release(dm_hdl_t dma_hdl);
Dife: BN dma @i
ZH
dma_hdl: dma il i fJ 4k
IR [E]: DR E] 0, JRIMGR Bl H A AT 5

5.3.sw_dma_ctl

J77: u32 sw_dma_ctl(dm_hdl_t dma hdl,'enum dma_op type_ e op, void *parg);
Ihiig: dma =ik %, HT )5 3) dmay {515 dmay, SRR AL HRA, B8 R0 R 505
ZH:

dma_hdl: dma il i 4 i

op: HAERAY

/* start dma */

[* pause transferring */

/* resume transferring */
/* stop dma */

P_GET_STATUS, /* get channel status: idle/busy */
A _OP_GET _CUR_SRC_ADDR, /* getcurrent src address */
MA_OP_GET _CUR DST _ADDR, /* getcurrent dst address */
DMA _OP_GET BYTECNT_ LEFT, I* get byte cnt left */

DMA OP_SET OP_CB, /* set operation callback */
DMA OP_SET HD CB, /* set half done callback */
DMA _OP_SET FD CB, /* set full done callback */
DMA_OP_SET_QD_CB, /* set queue done callback */

parg: #RAEFTH 24, A op 28 UAF

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 18
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5.4.sw_dma_config

J5 7 : u32 sw_dma_config(dm_hdl_t dma_hdl, dma_config_t *pcfg, dma_enque_phase_e

phase);
et HT)53) dma 287, Bt E dma {25, s inzE—A> buffer.
ZH

dma_hdl: dma il i A4k
pcfg: buffer fic & 15 5
phase: ¥ i buffer 0 Br B . iz Z AW ko2 O, OF JE o %O
ENQUE_PHASE_NORMAL.
enum dma_enque_phase_e {
ENQUE_PHASE_NORMAL, —#&#9:7%, BNIELAT
ENQUE_PHASE_HD,
ENQUE_PHASE_FD,
ENQUE_PHASE_QD

}.
R[E]: REIhIR [E] 0, JRIMGR [ H A AT 5.

5.5.sw_dma_enqueue

Jii A . u32 sw_dma_enqueue(dm_hdl_t dmachdl, u32 src_addr, u32 dst_addr, u32
byte_cnt,
dma_enque_phase e phase);

Ihfg: ¥sI0 buffer A%,
ZH:

dma_hdl: dma i i& 1)

src_addr YRy H ik

dst_addr: YA EEHhE

byte_cnty, & i 1144

phase. LM Bz I oz X, 15l € 5 ENQUE_PHASE_NORMAL.

IR Bl R ] O, SRR [F] H &5 AT 5

5.6.sw_dma_getposition

J5 7 int'sw_dma_getposition(dm_hd|_t dma_hdl, u32 *pSrc, u32 *pDst);
Thes: KB AT LM B R, 1 % S (spdif/i2s/hdmi audio/pem) F 2, H fib 5 i
i .
ZH:
dma_hdl: dma il i f) 4k
pSrc: 7RI src addr 2717 #4{E
pDst: 17 HFREL) dst addr 2717 #4{H
R[] DR ] 0, RIMGR Bl H A AT 5

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 19
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5.7.sw_dma_dump_chan

J5#Y: void sw_dma_dump_chan(dm_hdl_t dma_hdl);
Thie: FTE@EEE S %L H TR
ZHL
dma_hdl: dma i f) 4K
R TE.

&
&

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 20
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6. #iIkJT % DEMO
6.1.DMA fEFiEE

¥ |

sv _dma_request(f # dmaf i ) sv _dma_enqueue (7 1 4 4 )
; _dma_

‘ v _dma_ctl (% & [H i i #0) ‘ .
i AR

sv _dma_config (B 1F 2 S & )

A 4

% «x@ sv _dma_enqueue (5 1l buffer)
v

st _dma _ctl (B ) dma)

L

(1) % dma il
5 [E11), fd_cb(des BA 1) 4
iffer £ 52 i [F1 1)

rst length(burst £ J&); s —4

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 21
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7. Android R4 ¢

dma J& linux WAZBER, 1 android TCE X R.

&
&
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8. HRBRIK

dma & buildin fIEER, AHMEL, Wi E%, £ menuconfig i+ dma_test 1Kz, & &
MG, S8 5 %1 linux 85155 s & $TED. #5747 Bl success & B FH I3 AT e 2; T ED fail/err
FERIL.

menuconfig It & :
device drivers -> character devices -> sun6i dma test driver:

({5 (5 (5 (5 (53 (= (5 (5 [ (0 (5 (5 3 (0 o (3 (0w L 5 (3 o (e
Character devices i

Arrow keys navigate the menu. <Enter:> selects submenus --->. Highlighted letters are

hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features.

to exit, <?» for Help, </> for Search. Legend: [*] built-in [ ] exclud

< > module capable

PEECEEECECECEREEEEEEEEEEEEEEEEEREEERRECEEECREECREEFREEREEEREEEREEEEE]

—-F— Virtual terminal

] SZupport for binding and unbinding console drivers

=f- Tnix98 PTY support

[i) Support mwultiple instances of dewvpts

[*] Legacy (E3D) PTY support

[16]) Maximan nwiber of legacy PTY in use

[ ] Mon-standard serial port support

< > GEM MUX line discipline support (EEPERT TAL)

< » Trace data sink for MIPI P1149.7 cJTAG

[*] Memory dewvice driwver

[*] fdev/kmem virtual device support

SEiEEdl EiEneEEE ==

LREM JTALG DCC console

IPMI top-level message handler

Hardware 3Support
tty driver
panic/oops

i dma t

|~ I A O
A S

v allocator
ory allocator test driver

X
X
x
X
x
X
X
X
x
X
X
X
X
x
X
X
X
x
X
X
X
X
x
X
X
X
x
X
In

I il F

&4 drivers/char/dma_test/sun6i_dma_test.c [f] g_cur_test_case %% f:

static enma_test_case_e g_cur_test case = DTC_SINGLE MODE;

a_test case e {
DTC_1T_MEM_2 MEM, /*dma test case one-thread from memory to memory */
DTC_SINGLE_MODE, /* dma test case for single mode */
DTC_SINGLE_CONT_MODE, /* dma test case for single mode & continue mode */
DTC_2T_MEM_2 MEM, /*dma test case two-thread from memory to memory,
* memory range should not be conflict, eg: thread one
* from memory-A to memory-B, thread two from C to D.

Copyright © 2011-2013 Allwinner Technology. All Rights Reserved. 34
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(1) DTC_SINGLE_MODE: i dma #i#sE single #3215 fE

I 7 B R A T
(4) DTC_2T_MEM_2 MEM: &P 2R A2 R i it d
5.

(5) DTC_1TM2M_MANY_ENQ: M Fi4 755 25 7]
.

J¥.. continue mode {15 7.
(7) DTC_1T_ENQ_AFT_DONE: |
. fEh@fE5E i buffer j5, AN
(8) DTC_1T_CMD_STOP: iz 5. 2k Fid o M memory 2| memory # UL .
i stop T &K, BEAIE TR : i
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9. B4

DMA UKz E R E—EE R 51 DMA B2, 12 aiE i, FHeRe, LAMES
(RS

T REPFE AR, chain #5301 single #55X, single 153X~ i 44— & — M, chain 5
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H#r £ 2 H single 55X,

Chain B =R HPIANBAFIE EE buf, 48T AFIFIZERF BN, IELEARS, B
FIERFBAA.
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