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DMA &k

172 DCON 254725t HIW DMA 175 R R34 16 v , 454N I3 (1) DMA B3 I 284 A % M 4 4~ DMA
TSR ERE A DMA R, GER: Wi SIW iR Rtk b, i sk v v & %A
TR L) 3 8-1 Bl T 4— AN 1 4 4~ DMA i 3KV .

Table 8-1. & — if & I DMAIE KRB

Source0 Source1 Source2 Source3 Source4
Ch-0 nXDREQO UARTO SDI Timer USB device EP1
Ch-1 nXDREQ1 UART1 12SSDI SPIO USB device EP2
Ch-2 12SSDO 12SSDI SDI Timer USB device EP3
Ch-3 UART2 SDI SPI1 Timer USB device EP4

7E3X L, nXDREQOMNINXDREQ147~ AR (AMAEBEE) , 12SSDOFII2SSDIZ) 5 47 1IS
AR AR IEFIHEL o

DMA T

DMA i [ =7 FSM (F5 BRARSHL HEATEEME, LN H AP EBRA:

State-1. 4R, DMA ZEfF DMA K. #571EREk, HEACRE 2. BB, DMAACK Al
INT REQ #£4 0.

State-2. 7EULIRA, DMAACK 45 1, P02 9(H (CURR_TC) A DCON[19:0]% 47 £ Ik .
5 DMAACK 5% A4 1, HELEI'E k5 #iE 0.

State-3. {EULIRZS, X DMA TR FHAER sub-FSM (RSN BibI4ftk . sub-FSM  (F
RS MV Hb RSB AR o 2 5 N B sk, AEgbEefErp, 25 e i /N R i 1)
R~} (single or burst) . 7t Whole service i FiX P /EE 23T H 21T Es (CURR_TC)
24 0, SRIMILE Single service Bz ATk 4 sub-FSM (FIRZESHL se s —AN 7
#4E, main FSM (FREHL X CURR_TC Jkit%. th4h, 4 CURR_TC 4524 0 Jf H bk
/7 DCON[29] 4 1 if, main FSM (FREHD KT WHE KRGS (INTREQ) . %4k, g
PUF %Atz i /2, main FSM (IRANL) 7% DMAACK 55,

1) {t Whole service £, CURR_TC 424 0

2) {£ Single service il 545 K

& : 7ESingle servicefi i T, main FSM (RSN B =AREHATR G 1L, FHERFR
4MPDMA REQ. WiIDMA REQFK, M ZHHATXAEMN = MRS Bk, &R L5
ST DMA ACKE e A RR G e, #H, 7EWhole servicefii N, main FSM (32 k&
B —BEADRA3%SE, HFICURR _TCAE 40, ITLADMA ACKZE#AME M e A3, R4
TCHOW TRk

SR, HECURR_TCAE 40, k{5 (INTREQ) M4 &t 5 IR &H R 5% (Single
servicefi =X ai JEWhole servicefizl) .

Ah#5 DMA 5 3K /5 Y i

1 3R A DMAGTE Sk /i W 33 (Single service Demand, Single service Handshake and Whole
service Handshake mode). £FFhZETIHRE X T 15 DMATE K HIDMAIR B X L85 5 2 B AE 5 iX i
FUOUNAHIR 2R 1) o
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EA M) DMA B FE
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— EFFERIST, XnXDREQ I XNXDACK {2 5 14 2 V7 ik 1) 1 4iE 15 s /) AR 7]

— Wi XnXDREQ 15 5 A 7 I [a)36 i R, IZE AN S N SRR 22, 4R 5 XnXDACK 15
FHK.

— 7 XnXDACK 15 5 %5, DMA i#k R . Wik DMA 53] 52l T AT DMA #:45,
24 DMA #/E 5255, XnXDACK 155 0%k
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Figure 8-1. Basic DMA Timing Diagram

Table 8-2. DMA Controller Module Signal Timing Constants
(Vpp=1.8V+0.15V/2.0V +0.1V, Ty =40 to 85°C, Vg =3.3V +£0.3V)

Parameter Symbol Min Typ. Max Unit
eXternal Request Setup typs 2 - 6/5 ns
aCcess to Ack Delay when Low transition teanL 9 - 11/10 ns
aCcess to Ack Delay when High transition tcaDH 9 - 11/10 ns

HRMHETF (Demand/Handshake) #=X [ LLE
T SRR TR 5 XnXDREQAXNXDACK 8] (I PSR 5% o 1 s =X 1) 2 1) 4l 11 8-2 1 73~

fE— ARG (SingleskBurstf&4i) , DMAKIIXnXDREQfE 5 R4

&k, (Demand Mode)

— WRXnXDREQfE SR AR, WD LIFMh T — k. &5 XnXDREQTE 5 4%

# T, (Handshake Mode)

— WIRXNXDREQSE 5 %%, DMAZEFIAE A XN XDACK TS 558k . &0, — H%F 2
XnXDREQfH 5 LR M 1.

'S
HAALEXNXDACKTE 568 (R F) 2, XnXDREQfF 54 REA R (IR
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Figure 8-2. Demand/Handshake Mode Comparison
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Figure 8-3. Burst 4 Transfer Size
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Bi-5

Single service in Demand Mode with Unit Transfer Size

FER— AR To AR R XnXDREQSS 5 # 75 214 44 (Single service mode) . i XnXDREQ
SEAR, EAFRSE T (Demand mode) , —XfELFIE (Single transfer size) [ #E
AT

XSCLK :
] \ o \ \ \ )
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Figure 8-4. Single service in Demand Mode with Unit Transfer Size

Single service in Handshake Mode with Unit Transfer Size

xseie [\
J

XnXDREQ \
o » z
Double synch |
1

7

Read } Write ]

XnXDACK ‘*w_l_-p\
| ]

Figure 8-5. Single service in Handshake Mode with Unit Transfer Size

Whole service in Handshake Mode with Unit Transfer Size
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Figure 8-6. Whole service in Handshake Mode with Unit Transfer Size
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DMA% FH & 738

B DMAHIE AT 92 i 2 77 e (4TI 361 27 A7 28 ) o 617l 2 A7 4 k4% HIDMA
&k, B3 I MDMAFE B 88 IR o XL A7 e IO TEAR G DL F

DMAXI#5 Rk (DISRC) HAEER

Register | Address R/W Description Reset Value
DISRCO | 0x4B000000 | R/W DMAOW] 4 U5 ik 77 A7 4% 0x00000000
DISRC1 | 0x4B000040 | R/W DMAYI UG5k 27 £7 4% 0x00000000
DISRC2 | 0x4B000080 | R/W DMA2W 46 5 1k 23 47 4 0x00000000
DISRC3 | 0x4B0000CO | R/W DMA3W] 4 sk 77 7 4% 0x00000000
DISRCn | Bit Description Initial State
S_ADDR | [30:0] | #A s Hn ittt Gi2datdb) . 0 0x00000000

CURR_SRC 407 HDMA ACK 1IN, 1ZAE# N

##|CURR_SRC.
DMAYI#:¥E#EH] (DISRCC) 3%
Register | Address R/W Description Reset Value
DISRCCO | 0x4B000004 | R/W DMAOH i 542 1 25 47 4 0x00000000
DISRCC1 | 0x4B000044 | R/W DMATHILE TR 6 25 A7 4 0x00000000
DISRCC2 | 0x4B000084 | R/W DMA2W4i 542 1 25 A7 4 0x00000000
DISRCC3 | 0x4B0000C4 | R/W DMASW LA U2 1 25 47 4 0x00000000
DISRCCn | Bit | Description Initial State
LOC (11 | Bit 1 JkEHIE AL Mf & 0

0: VEHHEA T KRGk (AHB)

1 R AL T A2 (APB)
INC [0] | BitO Jkikeisithil by = 0

0: B UALAmoc e, Ml 5 hnAH M. ) Fos R

1. B AR e, Mhb AR

({EburstffifizUR , A frh bk 288 . (H2

fE e e G, HubHE S & JRUED

Bi%E: 224 E-mail: S3C2410A@126.com
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DMAYI%: H ik (DIDST) FHFAF8%
Register | Address R/W Description Reset Value
DIDSTO | 0x4B000008 | R/W DMAOY#: H sl 75 17 o 0x00000000
DIDST1 | 0x4B000048 | R/W DMA1I#G H #7517 2% 0x00000000
DIDST2 | 0x4B000088 | R/W DMA2YJ#5 H sl 75 17 % 0x00000000
DIDST3 | 0x4B0000B8 | R/W DMA3YI#H H sk 75 17 2% 0x00000000
DIDSTn | Bit Description Initial State
D_ADDR | [30:0] | 4% H (b sbdil GREAHEE . {24 0x00000000
CURR_DST 405 HDMA ACK A 1IN, 1B # N
##ICURR_SRC.
DMAX%: H i35 4] (DIDSTC) #F#FH
Register | Address R/W Description Reset Value
DIDSTCO | 0x4B00000C | R/W DMAOHI %A H 42 1 25 £ 4 0x00000000
DIDSTC1 | 0x4B00004C | RIW | DMA1HILE H (#2517 28 0x00000000
DIDSTC2 | 0x4B00008C | R/W | DMA2WI4 H frid2 ik 27 17 28 0x00000000
DIDSTC3 | 0x4B0000CC | R/W DMA3¥I4A H 2 61 25 £ 4 0x00000000
DIDSTCn | Bit | Description Initial State
LOC [11 | Bit 1 JHkik+e H B & ifr & 0
0: HAEHEN T REi84k (AHB)
1: HE AL T siZ (APB)
INC [0] | BitO JHkik+e H Mkl 77 50 0
0: B UALAmoc e, Ml 5 hnAH M. ) Eoks R
1. B AR e, Ml AR
({Eburstffifi U, A frh bk 288 . (H2
fE e e e, bR 2 B JRUED
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DMA#:4] (DCON) 17

Register | Address R/W Description Reset Value
DCONO | 0x4B000010 | R/W DMAOF il %5 1745 0x00000000
DCON1 | 0x4B000050 | R/W DMA1E 1 %5 /7 2% 0x00000000
DCON2 | 0x4B000090 | R/W DMA2F | 75 /745 0x00000000
DCON3 | 0x4B0000DO | R/W DMA3FE il 75 f7 4% 0x00000000
DCONnN Bit | Description Initial State
DMD_HS | [31] | ¥k (Demand) #im i /&42 T (Handshake) #i 0
=

0: &F¢iFHk (Demand) =

1: %&F4E T (Handshake) #i=,

FEIX AT , DMAYE il 43 #8 = fEDREQTE 5 21K I
Fran et - HATDACKIE 5B 3. X2z
WHET M ERFDACK (FEF: AL ADREQ, {H
R=EAFTMEMEZANDACK) F5 L%, ERT
(Handshake) #:X, DMAESHISSLETT 46—tk
W2 A HAA HPIDREQE 5 4. 1 DREQfE
ST, DMAF 28 LR DACKSS S8R G255 F—Ik
FIDREQIE 5H %M. S22 M, 7Eiiik (Demand) #
AR, DMAFEHISAEADREQE 5163k WAL e
EE )5 DREQAS 5 i & gk %0, DMAFS il #s I e Te xRk
DACKIE 53R Ja X IFas—Fe Akt . FRATTEE B A
DMAi#:R #1428 F (Handshake) Rz, LLBERAL
BT a T — R R AL .

SYNC [30] | % £-DREQ/DACKIE 5 1 fr5 7 =t 0
0: DREQFIDACK(S 5 5PCLKF (APBI %)

1: DREQHIDACK/Z =5 5HCLKF (AHBI %)

Rk, X FIERAEAHBRZ LW AIZAI NV IZE 1, T
W FIERAEAPB 2k I 2% V1% B 0. X T
TEAMB RS LR, AL E R T ZINE R G
H5AHBIL 2 5APBAR S o

INT [29] | CURR_TCH ik sk 42 il 0
0: 25 1FCURR_TC/ A Wi sk o I P db 20k AR 2 25
Ao LT rEE (Bl B,

10 M AR S N PE AT T SR (B
CURR_TCZE%0)

TSZ [28] | Js &4 R ik P 0
(Bt Bt EDMAIIE B q, B
Z AT

0: AT HLE s A4

10 PAT DY EH K 1 98 K At
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DMA#:%] (DCON) A% (4%)

DCONN

Bit

Description

Initial State

SERVMODE

[27]

A UL+

0: HIRSAE% (Single service) Fizl. & — i1
fEg CHRER B VU B K I S8 R AR R # B R
KRN —IRDMATE K A5 56 %%

1: 2 R%5AE% (Whole service) #izt.. DMA K 3|
KJg, A E R IT HEUE i N 0. 7Rk
BN, ANTHEBIMNE KRGS .

TR A AEERS L (Whole service) s
T, AR AR EDMAR SRR 2, R A
MEE PR, DR e B R k&
BL 13 2R 2 A B

0

HWSRCSEL

[26:24]

X DMAH & 175 SR J5 %
DCONO:
000:nXDREQO
011:Timer
DCON1:
000:nXDREQ1
011:SPI
DCON2:
000:12SSDO
011:Timer
DCONS3:
000:UART2 001:SDI 010:SPI
011:Timer 100:USB device EP4
IXLCT 3 |4 1L 1 1) 2 B L B s ok N B — NDMAIE £
oK. HATDCONN[23]3E HH/W i sk B I, X
e VAPV I S D=

001:UARTO 010:SDI
100:USB device EP1

001:UART1 010:12SSDI
100:USB device EP2

001:12SSDI  010:SDI
100:USB device EP3

00

SWHW_SEL

[23]

DMASIEFE 7 (A sl 1) i

0: WA At 7 3 EDMAI 3K, i 22 TIDMASKTRIG
P 25 AE A3 Th I SW_TRIGHT B B il &

1: HI7[26: 24152 DMAE filt & DMAER:AE o

RELOAD

[22]

AL

0: FBhP3EE, A4 2 E N Ont 1 Bl 4k
DMA¥{E

10 ANAB R, S EE O Ol ¢ AIDMA
iiE. DMAEHEFF/FA (DMASKTRIGN[1] #if
EUBTIEASE R PTG N — X DMAEAE .

DSz

[21:20]

R TRAC T NS &N
00: 79 01: % 10: 7 1. {*H

00

TC

[19:0]

(i3 R2 e CIER VAN

R Wbt EON A DSZx TSZ x TC
DSZAFAL M H I R TSZARFEAL S R~ TCAR
RALRVHEBUE A

X /ECURR_SRC 07 HDMA ACK A1), i
n#&#|CURR_SRC.

00000
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DMARZ (DSTAT) #H7Frs

Register | Address R/W Description Reset Value
DSTATO | 0x4B000014 | R DMAOQIRZS 77 f7 4 0x00000000
DSTAT1 | 0x4B000054 | R DMAIRA 75 748 0x00000000
DSTAT2 | 0x4B000094 | R DMAR A 75 74 0x00000000
DSTAT3 | 0x4B0000D4 | R DMAZIRAS %5 f7 4 0x00000000
DSTATn Bit Description Initial State
STAT [21:20] | DMAFSHIER A 00

00: DMAFE il g Ce i f 4, W L2 T — P DMA

01: DMAFE A}
CURR_TC | [19:0] | ffmil-#ufe 00000

R AL A8 DCONN[19:01W)4h 1k, #ERE—IX

JR AR ST RS AR -

DMAXY R (DCSRC) FHAFs
Register | Address R/W Description Reset Value
DCSRCO | 0x4B000018 | R DMAOQ Y i Y5 ik 77 7 4% 0x00000000
DCSRC1 | 0x4B000058 | R DMA1 Y i J5 ik 7 £7 4% 0x00000000
DCSRC2 | 0x4B000098 | R DMA2 Y i J5 ik 77 £7 4% 0x00000000
DCSRC3 | 0x4B0000D8 | R DMA3 Y i J5 ik 77 £7 4% 0x00000000
DCSRCn Bit Description Initial State
CURR_SRC | [30:0] | DMANFiEHbHE 2T A7 2% 0x00000000
DMAX R H ik (DCDST) #HAF%

Register | Address R/W Description Reset Value
DCDSTO | 0x4B00001C | R DMAO i H sl 75 17 2% 0x00000000
DCDST1 | 0x4B00005C | R DMA1 i H # sl 75 17 2% 0x00000000
DCDST2 | 0x4B00009C | R DMA25 i H sl 75 17 % 0x00000000
DCDST3 | 0x4B0000DC | R DMAZ i H sl 75 17 % 0x00000000
DCDSTn Bit Description Initial State
CURR_DST | [30:0] | DMANYi H 1tk 25 47 2% 0x00000000
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DMAH S fil & % 725 (DMASKTRIG) % 71i%s

Register Address R/W Description Reset Value
DMASKTRIGO | 0x4B000020 | R/W DMAOHE IS i i 25 47 4% 0x000
DMASKTRIG1 | 0x4B000060 | R/W DMA1HEID fi e 25 47 4 0x000
DMASKTRIG2 | 0x4BO000AO | R/W DMA2HE IS fi 25 47 4 0x000
DMASKTRIG3 | 0x4BO0O0OEO | R/W DMASHE IS i 25 47 4 0x000
DMASKTRIGnh | Bit | Description Initial State
STOP [2] | 15 IEDMA$:AE 0

10 AE AT R T R AL e e RS L-DMA. il
FULINEAT IEE BTN R T4, DMASLEME L.
CURR_TC¥ 40,

WG BT REIEE T IR AR, 45 i A e
JULANJEIH . ZEDMATE I8 T 5 /55 P4
(DMASKTRIGN[1]) # ¥ K K P, R/NDMAE:AE
B b B ik R oK.

ON_OFF [1] | DMAIRIE JT 3 /%L 0
0: DMABIE S 4], (i%IE I8 (1 DMATT SR 4l 208D
1: DMAHIETF i, DMAIH KK A5

W B E T DCONN[22]07 AN F Bl 3%, Bt E T
2 147 (DMASKTRIGN[2D 7 K121k, %A A3)
HELISCHIDMABIE . 7E&E: 24DCONN[22]47 A
HEh 34, fECURR_TCAHOMHZAMIE . Wiis
BT R, A AE 0 SR B A i 5 U L2k
0.
T AEDMARRAE I R %A AN % A 5028 (-
BEARZAL, W 24 FIDCON[22] 8k 5 14
SW_TRIG [0] | SEILE Ak & DMALS K 0
1: RIEDMAGE R Z 4648 o

R AR R A % (DCONN[23D , BLK
DMAHE T S /5 A A1 GEIETFRD LU Bl
ARAEH . YDMABAETFIG)G, %A A G % .

wat: LA B AEDISRC 745, DIDST2i 7%, FMDCONZAEas HTCHLI{H . XLy
SURALE ST G se UG ARAVER (ltn: 24CURR_TCHOIE) o 4k, WfHE 27 g f/al
EIR S S S ZEAE T . R, SR AT NG

S/W Work-Around

DMA [ 8l Fi e AU U R AELE MDMATE K 21K, SR JGDMATHEE O BirLL, 7EDMAZS 5
IR BT AL ERRR P A, RN A E DMAYE LI . B I E RN TH 528 25 A7 4 2 TS AZAE
B A . X — B R S S A DMAGT SR 2SR I HAEAr S8 BT 1Y 1 3 FRhe 20E L& 4 4k
while((rDSTATn&O0xfffff)==0);
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