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S3c2440A LR T RGEA L AN S Ze 2 (A1) 4 /N TE )45 H 4 . B4 DMA $ 5638 18 i
TR HIH AT R G 2 LA BN 2 LB 2 B RS o e tgifi i, i
T TE AR E— T DY R L -

(1D JFEFH RS RE DL

() BEBHERG DL L, BIREEINLELE L

(3) PRI RL L, HRSERG ML I

(4) P AARH MBS B2k b

DMA () =84 st & HAL B AN T 5 CPU T3 . DMA E4E n] th i ke | ) el o
H K 5 R ILA AL .

8.1.1 DMA &k &
Wi DCON Z5 /74 H/W DMA [F1iE KL £, R DMA #5825 1 v] LAY AN

DMA J5i ik #—4> DMA i3k Can i S/W sk pkak b, DMA iR U5 st se 2 WA AT
B ) o WiER 8-1 Fionit THRANEIE Y 4 1~ DMA & :

SourceO | Sourcel | Source?2 | Source3 | Source4 Sourceb5 | Sourceb
Ch-0 nXDREQO | UARTO SDI Timer USB device EP1 | 12SSDO PCMIN
Ch-1 nXDREQ1 | UART1 12SSDI SPIO USB device EP2 | PCMOUT SDI
Ch-2 12SSDO 12SSDI SDI Timer USB device EP3 | PCMIN MICIN
Ch-3 UART2 SDI SPI1 Timer USB device EP4 | MICIN PCMOUT

XM nXDREQO H1 nXDREQL L7- NI (AMEIBE) , 12SSDO Al 12SSDI 7333
7~ IS AR

8.1.2 DMA #1E

DMA /] =& FSM ({7 BRARSHL HEATEAE, L —F =MDk

RE L MEAVILIRE, DMAZER; DMA TSR, —HigEREE, HEARE 2, EIIRE,
DMA ACK F1 INT REQ #54 0.

WA 2: AEHOIRES, DMAACK 8% 1 Hil%ids (CURR_TC) M DCONN[19:0]%é%k. =
DMA ACK H 2 Ji5 [ 35 b — ELARFF 1.

RE 3: AURE, A TDMAR FERAE I TAREHIERI LA . b7 IRESH LS5 1k 15 H E
P E N H Wbk R AE A% RS NIRRT /N ((single or burst) o 754 4545
#Whole service mode™, IEAF—EHFEE BRI EEs (CURR_TC) A8k 1; TMIfERARSS
FizSingle service mode', IERAEAEIAT K. FH R THELS (CURR_TC) b
TG AN, YRR (CURR_TC) AR gk 0 H AR 1K 3 B DCON[29] &5 A7 a5 1, IR
BHRH TG RES (INTREQ) . 74k, BEEILLFEN, HiEFRDMA ACK.

(1) fEAMRS BT I (CURR_TC) A8jk 0

(2) RSP RSS A S TH B T A 56 1k
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HE: ERADMRESET, FREIH ZAREHATRIG 1L, FHEAFH AL DMA
REQ. 1% DMA REQ F>k, K EEIXFEM AR Kk, SR AR+ DMA
ACK SUEAHBH . MR, s, FREI—BEARE 3 %54, HEHK
M (CURR_TC) A8 H 0. T L DMA ACK 7E 1% AN A% Sy o B2 A0 A7 %, AR5 43 B s
(CURR_TC) 4 0 B TERL.

HREANE RS EA T, —HI4E (CURR_TC) 48 0, Hi&E=k{ZS INT REQ K.

8.1.3 4B DMA &SR/ A sl

A =B SR DMA GESRINE I CRIRSSIR, RS IR T4k g5 i TR0 .
FERRLAHSE SCT 5 DMA 1SRN 5 AX L Pl an e AT 5G .

8.1.4 %A DMA K ¥

DMA %5 M A 1 DMA $AE h AT —X 55 i3, SR T —1 DMA #:4E. Wil 8-1
JIT 7 $3c2440A (1) DMA 45 [ FEA I

- TR T, XnXDREQ F1 XnXDACK (K% 37 i 7] FHAE 1 B 7] — )

- WA XnXDREQ i A2 L IF[a], Rk [R]85 AN i b B8 H. XnXDACK #7514 o

- {E XnXDACK #4515, DMA WsRiagk, WL A gi=giss, i sardlst. 4
DMA #4E5E i, XnXDACK # T %k

xsclk [ '\_jhf \_!_\m 7“ NHAYAWEWEWERWE

-1—9 ins qetu$

XNXDREQ ——— | | P / j

i i i P

— ! —* #=5.3ns Setup

EMn.:XSCLKi I —¥ i~ B.6nz Delay
XnXDACK :

i { Read ' Writz
_p n_ Min. 3XSCLK ;'
5.8ns Delay

Figure 8-1. Basic DMA Timing Diagram

8.1.5 ERMEFHANT b

R AR TR LS XnXDREQ Al XnXDACK Z [R] [R5 . i 8-2 Fros P R X AN
] o

E—MERI K (Single/Burst transfer) , DMA Kyl vk [7] 25 ) XnXDREQ [RARZS o
R

-G XnXDREQ fREFA R, F/MEH S LI, Sl'ea—HE% 3 XnXDREQ A 4% .

EFHEK
- A XnXDREQ L4, DMA 7E M AN J& B U K XnXDACK ¥ 4. 5 Wfth & — H 55
XnXDREQ T34 .

et HAE XnXDACK T3k (RrH ) LLJG, XnXDREQ AR NEHZ (IKHLF)
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| Demand Mode i | i i i
¥nXDREQ T Y, { i STy -
] = T
XnXDACK } u.tTran:r\Tr -‘JI'I H - 2nd Tranefsr '?F . ml\\\_ .3.‘
r— (ead)wrey | i
(rooafred | )
Handshake Made | | i [ Evieihos JioAcal TR 5
XXDREQ T | |, | 2 S
Y ; é
; {m2ad ey
HnXDACK i i =~ i o e
| REE=E s Ne=——an

Figure 8-2. Demand/Handshake Mode Comparison

8.1.6 f&H K/

- FIAS TR A 58 R/ unit 1 burst4
-TEAL SRR B I DMA S48 02k o XREHAh i 5 26 5 W 2 AN e 15 21 B 2R 2 AL

Burst4 &% A/
7 Burstd AEH g 4 AN SE 5 H A 2 AT -
W UnitfEikh: — MM — NS 3HaT.

et w R WA WA AWAWAS RS AW WA WEE W WA NNV

¥r¥DREQ - i L, /

¥nXDACK — AN /
re——_ T }—+ { Reéan f Rean i Reaa ) Asad :g wiitz i write ' wite ) winz §

Figure 8-3. Burst 4 Transfer Size

8.1.7 %545

Unit A% R ANE SRR T 10 91 iR 5%
TR unit 5 GRS R ) XnXDREQ #B 2 WA 3k, 4 XnXDREQ N RN (i
KA AR aks:, — X EEE GBI PhAT.

XSCLK Wmﬂ_ﬁ
i i |
KnXDREQ — % | P )
| Y i i ' |
{1 i
XnXDACK ; l\_}\ o= / | y
Foma | . f i .
! ” | ([ Fena ) write ] '.\"Ir}
i i i i

Figure 8-4. Single service in Demand Mode with Unit Transfer Size

Unit A4 /g TR IR 555
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wsck | o LY _i!ﬁ'._,n'_'l._.l'_"u _."_"_!ﬁx_."_"._!!—"_.'ml_.'_‘l_r"_{'_‘u"_\_r' WEAWANEWEWE

Xn¥DREQ %, | 5 , o | »

XnXDACK 1 Y | / = 3\ J /
Frettamine : II ; i H::::t h'i'?ﬂ

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

Unit A4 K/ Mg TR 4 ds

HnEDACK

AN R ANV AV AN RN VAN A VAW AWAR WA

Figure 8-6. Whole service in Handshake Mode with Unit Transfer Size

8.2 DMA 455 & 1735

A DMA SBEHA 9 Ml fies (44N HiE DMA 23t 36 NifEss) - 6 Mardr
Pk DMA 545, oAt =N G H DMA FHIs fPR A . X AR 2 RIS vl R -

(1) DMA )15 % 474+ (DISRC)

(2) DMAWIGf i 25 47 4% (DISRCC)

(3) DMAWJ4 H If) 7 4745 (DIDST)

(4) DMAWI4A H 1¥ i %5 /75 (DIDSTC)

(5) DMA¥EHil %5 4745 (DCON)

(6) DMAREZf7#s (DSTAT)

(7) DMAYHTH 77 /725 (DCSRC)

(8) DMAYii H 177 /745 (DCDST)

(9) DMAJE i filh & %5 #7-#% (DMASKTRIG)
8.2.1DMA HItHIR &5 7728
DMA INITIAL SOURCE REGISTER (DISRC)

T Hhk "5 #iR BAE
DISRCO 0x4B000000 | R/W | DMAO HJH5V5 27 728 0x00000000
DISRC1 0x4B000040 | R/W | DMAL ¥Jt5V5 27 f7 28 0x00000000
DISRC2 | 0x4B000080 | R/W | DMA2 #4575 1758 0x00000000
DISRC3 0x4B0O000CO | R/W | DMA3 UG5 25 17 4% 0x00000000

DISRCn Br HiiR HIgHE
S_ADDR [30:0] | JHI T 4% #y A0 U5 B0 3 bl CJF 45 M k) . 4w S | 0x00000000

CURR_SRC0 HDMA ACK M 1, %7 {H ¥ 4k

#|CURR_SRC.
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8.2.2DMA WIETR I & 5

DMA INITIAL SOURCE CONTROL REGISTER (DISRCC)

T Huik ®E Hid BAE
DISRCCO | 0x4B000004 | R/W | DMAO #J U4 il 2 £7 4% 0x00000000
DISRCC1 | 0x4B000044 | R/W | DMAL ¥JUsv il 25 f7 4% 0x00000000
DISRCC2 | 0x4B000084 | R/W | DMA2 ¥t thl 25 f7- 4% 0x00000000
DISRCC3 | 0x4B0000C4 | R/W | DMA3 ¥J5 54 25 47 4% 0x00000000

DISRCCn Az Hiik WItHAE
LOC (1] £ 1N T FEA I 0
0: JHfE RS DLZE(AHB) L.

1 IRTEAME R ZE(APB) ko

INC [0 7 0 ¢ HI Tk FERb k4 A 0
0: M4 1. [fE
WRK 0, BRRARSNLG, s HERG AR Y 5 HE R
/N
WA 1, BRxALLG, HbkRFEAAE . Cburst
BN, HuhibAEburstf b s8m, (HRAE AL 4 o b
CILGIERE )

8.2.3 DMA ¥4 H KI5 77 %%

DMA INITIAL DESTINATION REGISTER (DIDST)

T Huk: =5 Hii BAE
DIDSTO 0x4B000008 | R/W | DMAO #JUf H ffids il o7 17 4% 0x00000000
DIDST1 0x4B000048 | RIW | DMAL #J4h H (f5 ) 27 17 2% 0x00000000
DIDST2 0x4B000088 | RIW | DMA2 #JUA H {47l 25 17 % 0x00000000
DIDST3 0x4B0O000C8 | R/W | DMA3 #J#h H 45 27 47 2 0x00000000

DIDSTn Br Rk HIgHE
D_ADDR [30:0] | H A% H i 5 S ik (JFdpHhk) . 4 | 0x00000000
CURR_SRC} 0 HDMA ACK N 1, %Ak
F|CURR_SRC.
8.2.4 DMA ¥J#f H HI¥Z | &7 fr a5
DMA INITIAL DESTINATION CONTROL REGISTER (DIDSTC)

T Huk: =5 Hii BAE
DIDSTCO | 0x4B00000C | R/W | DMAO ¥4 H 142l %5 47 48 0x00000000
DIDSTC1 | 0x4B0O000AC | R/W | DMAL HJ4h H [f45 ) 25 47 B 0x00000000
DIDSTC2 | 0x4B00008C | R/W | DMA2 ¥4 H 42 il 25 47 4% 0x00000000
DIDSTC3 | 0x4B0000CC | R/W | DMA3 ¥4 H (#2245 f7 4% 0x00000000
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DISRCCn Br Rk HIgHE
CHK_INT (2] N HBERPBCE, BRI I A . 0
0: ¥TCH O, THTHI

1. AZEPRHATIE, TR
LOC [1] P71 4 TR PEA L H 1. 0
0: WR{E RGN Z(AHB) L.
1 YRS B ZE(APB) .
INC [0] A7 O # T Tk FE IR I 0
0: i 1. [&%E
WK 0, BRRAGLLG,  HhhER AR B (1 205 K
/N
WMAN 1, B, bR EEAA .
(burstii=X T, Huhl-ZEburstfbdib i n, (H27Efk
i )5 W AR B D
8.2.5 DMA ¥l % #7288
DMA CONTROL REGISTER (DCON)
T Huhk ] Hid BA{E
DCONO 0x4B000010 | R/W | DMAO ¥l %7 £ 4% 0x00000000
DCON1 0x4B000050 | R/W | DMAL ¥l 27 f7 ¢ 0x00000000
DCON2 0x4B000090 | R/W | DMA2 ¥ %5 17 fe 0x00000000
DCON3 0x4B0000DO | R/W | DMA3 5 %7 47 24 0x00000000
DISRCCn (A iR WIgHE
DMD_HS [31] FETE KRB UHHE TRk 1, 0
0: IEFRIE R
1 PR TA
ERIEETT, DM AFESIEITGLm B T 1D RE Q1Y
B, AEFFD A C KATRL. MM U 22 ¢ Ho 57 55 4 DACK TG
B AR TR, DMAIESISETT IR — AN Bk i S5 4 o AL
DREQ. WIRDREQLAL, HAfFFDACKILRIFEEAT o) 4T 34
fIDREQ. #AXIEL, FEUE KRBT, DMAFH &5 A 2 55 2
DREQEAL, ALK DACKE L2 H R DREQH &4 W IF 4 7
Hb— Ak . FRATTHEAE R T4 S DMATR SR 548 48 TR0 LA
S ANGRE I TFR BT AL Ao

SYNC [30] #E#¢ DREQI/DACK [, 0
0: DREQ and DACK 5PCLK (APBI i) [l .
1: DREQ and DACK 5HCLK (AHBI 1) [ .
RIS T IEFEAEAHB I 2 BRI BeAs, 10T W IXE 1;
X TEAEAPB S LI, 1NN ZE O
YT IEAE IR RGE F RS, %A B N AZ T AN
ARG TAHBRSUE EAPB R SE

INT [29] XF T CURR_TCH K ¢ B A gl Jo 3L 0
0: CURR_TCH Wi o k. FH P b 20 R A4S A7 Hh IR AR v 140
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2B (i) .
10 YETA ARSI, PInERAE R (CURR_TCA N 0) &

TSZ

[28]

IEFR IR N (PIEREBUR 2k 2 1T, — HDMAJY]
A RIEHIBL BRI

0: AT H IR

1o PAT DY I 1R 5 A%

SERVMODE

[27]

BRI 55 A AT 4 I 55 A e 8 i 45 A 2K

0: ks b gitsg, AMBEUT AR feh CREdRel 4
BRI RALH D JG DMAGE 11 HARFF AR FIDMAIG K o
10 iR, BT, DMARRE GRS 1
—HER, HIMERUIEE A 0o BB AT M N 1 i
FERG AERGEUT AR 650 G DMARTR S 26, UK
FB A B B e DUIRE G A S 2 T2 e A A9 B R e

HWSRCSEL

[26:24]

- DMAGHE 17 SR 5L £«

DCONO: 000:nXDREQO
010:SDI 011:Timer

DCONL1: 000:nXDREQ1
010:12SSDI

001:UARTO
100:USB device EP1
001:UART1

011:SPI 100:USB device EP2

DCONZ2: 000:12SSDO
010:SDI
DCON3: 000:UART2
010:SPI
DCONO: 101:12SSDO
DCON1: 101:PCMOUT
DCONZ2: 101:PCMIN
DCONS3: 101:MICIN

001:12SSDI
011:Timer 100:USB device EP3
001:SDI
011:Timer  100:USB device EP4
110:PCMIN

110:SDI

110:MICIN

110:PCMOUT

TR P —ANPU R — 0 22 e ook o BN DMARE PSSR, G
SRR 375 SR A5 2 1 DCONRN[23] 43k 58, X U8 A7 A 47 75 X

00

SWHW_SEL

(23]

A CRAFERBEED FEfE GRS SR [IEPEDMA
Vi)

0: WEHAE KA X HDMAE I DMASKTRIG 55 /723 1
SW_TRIGH #fih %

1: H{7[26:24]% 2 FIDMAE fih 2 DMAERAE

RELOAD

[22]

T TSR TT CIE T

O AT B (4R 0, H Sh E BRI T (1 i AT i
SR PEAAT) o

1 AL ARSI 24 HT(E o 0, DMAEIE (DMA REQ) %
. DMAIEIE T4 (DMASKTRIGN[1]) #ii5%(DREQ off)
PABT IEARNZ I IF iR — AN HT I DMAERAE o

DSz

[21:20]

(i3 TEAE NG N K 2
00 = Byte 01 = Half word
10 = Word 11 = reserved

00

TC

[19:0]

WIa AL T H s
R AR SRR AN A DSZx TSZx TC.
DSZ, TSZ (1 8 4)FTCH L3 £ kK /NDCONN[21:20].

00000
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H DMAACKY 1, Z{E¥# EHRANCURR_TC.

&4 K /NDCONN[28] R i L it £ ds . [ 4CURR_TCH 0

8.2.6 DMA RA&F 743
DMA STATUS REGISTER (DSTAT)

N Haht %5 Eiip BAi{E
DSTATO 0x4B000014 | R/W | DMAO JRA & (74 0x00000000
DSTATL | 0x4B000054 | R/W | DMAL R A& & 17 2 0x00000000
DSTAT2 0x4B000094 | R/W | DMA2 JRA (748 0x00000000
DSTAT3 0x4B0000D4 | R/W | DMA3 R A& 7142 0x00000000

DSTATn Rr ik HIsEE
STAT [21:20] | DMAFHI SR 00b
00: f& HHDMAF: il s 25 L el LA DMAIE =k
01: #RHIDMAFE T IT T &4
CURR_TC [19:0] | f&bmAEot 4nifa 00000b
e AR BUE #DCONN[19:01414fifk, FE4RE—K
R F ARt s N 5 1 — o
8.2.7 DMA HujJR & 753
DMA CURRENT SOURCE REGISTER (DCSRC)

X Hohik ] #Hid SAHLE
DCSRCO | 0x4B000018 | R/W | DMAO 4 i i 2 £7 4 0x00000000
DCSRC1 | 0x4B000058 | R/W | DMAL i 2 47 4% 0x00000000
DCSRC2 | 0x4B000098 | R/W | DMA2 i Jii 5 4744 0x00000000
DCSRC3 | 0x4B0000D8 | R/W | DMA3 4 FiiJi 25 £7 5% 0x00000000

DCSRCn RL Hik HIgHE
CURR_SRC [30:0] | DMAN & Yk ik 0x00000000
8.2.8 DMA %41 H M & /73
CURRENT DESTINATION REGISTER (DCDST)

X Hohik ] #Hid SAHLE
DCDSTO | 0x4B00001C | R/W | DMAO 47 H 1) 25 A7 44 0x00000000
DCDST1 | 0x4B00005C | R/W | DMAL 451 H 1) %5 47 5 0x00000000
DCDST2 | 0x4B00009C | R/W | DMA2 4 H (175 f7-4% 0x00000000
DCDST3 | 0x4B0000DC | R/W | DMA3 47T H (1% {7 4% 0x00000000

DCDSTn Br HiiR HIgHE
CURR_DST [30:0] | DMAN§ij H i ik 0x00000000
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8.2.9 DMA Bl R F 7 4%
DMA MASK TRIGGER REGISTER (DMASKTRIG)

T Houk ®E iR BAE
DMASKTRIGO | 0x4B000020 | R/W | DMAO J5 fiicfith 4 25 17 4% 0x00000000
DMASKTRIG1 | 0x4B000060 | R/W | DMAZL Jiicfil % 25 17 42 0x00000000
DMASKTRIG2 | 0x4BOO00AO | R/W | DMA2 St ifih % 25 17 4% 0x00000000
DMASKTRIG3 | 0x4BOO00EO | R/W | DMA3 Jit iicfih % 25 17 4% 0x00000000
DMASKTRIGN Rr ik WIEE
STOP [2] % 1-DMA £:1E. 0

Lo A5 9 RS RS S RV (-DMAEEAE .
FEATIET R T, DMAS LRSI,
CURR_TC, CURR_SRC, and CURR_DST ¥#%
0.
A T RTREI YT R AR, IR e e
% LA B W . — H DMA M E JF K A7
(DMAKSTRIG[1]) #¥ kM, A feta il i a4
gl (N, FLECAFIRRTD o A AT IEAT
e
ON_OFF [1] DMAJHE & JT- 57 0
0: DMA JEIE# S (hf Il 1 1 DMAIRE SR 4 Z201)
1: DMA IR TT 3, DMATE K44 ab#i
AR FAT1 % B DCONN[22]4 £ *IE A B34k H /sl f5
1EAZDMASKTRIGN I A5 11, ALK F 3560
VERMDCONN[22]47 4yl [ 8h%64%”, CURR_TC
RENAEE . A2 1, —HE4ERF
fEs e, AT IS % .
e MO /EDMAERAEIR IR R 1288 T TAE S (il
JE 18 FIDCON[22]mli {57 1147 KA i A7)
SW_TRIG (] TEFAFAE T il & DMATE 3E - 0
1o RN ZAw 4 O DMAFR 1.
TR R Rk s (DCONN[23]) Hill
TEON_OFFf# & 1 GEIETFE) J&, UMbl
UDMABAEITUR G, A HBE % .




