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3.1

3.2

3.21

3.2.2

HC32F146 / HC32M140 & %] DMA

[y

K HC32F146 / HC32M140 £ %1 MCU W iB4E i DMAC fibk, wJLIANETE CPU ik (&4
Bk -

Ui

— DMAC FeA 0L CPU BRI L, FrelMIE EfiH CPU B 4&HIN %, DMAC ]
AT et .

— W 2 KEIEALN, AEAAT 2 FiiE FLARSZ ) DMA Hefi .

— Al E AR H bRtk AR AR N R SRIR UL S AR RS, I e
FIEE A ERIE R 30 ARH 9T &0k LR AR R B

— FEH A EE IR AR E B BT

— ZIEIE FIRAE, AT VR B A i B R T AR e

— SCREE SNBSS 1 RE A DMA {44

— BARGURL, SR 32 frtbik Al

AR A

1) DMACR: #f{k DMAC FCE & f4r, FEME DMA [MEIRIIGE, JFhEE 15 1E DMA £
i

2) DMACA: BLE A Fifrds, FEALE DMA M NIE, PLAAERTHE

3) DMACB: ICE B % fray, T2/E DMA 4 XM G &

4) DMACSA: f&Hlathhl 75 745, FEZACE DMA &4tk .

5) DMACDA: f&4iH sk 2r /4%, FERACE DMA I H 1k

TAERAEN 4
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SR BT
fehfE g

T

Tt

Wit CPU 8 BN A, 184 EhH/E, DMAC 34N feimis sk, W EHE K
S5, DMAC $AT—IkAFEHr, SRIGERE R — AL K .

N2 Page 7 of 12



FDSC £AES#R

4 FEHIAREE

41 LRSS A

F P al AR YE BRI TAERFESR S B SRS R Z S B E i, W] DLE 0@ 42 Sk
(R X3t R AR B £ BB 2 (Device Driver Library, DDL) HIEEACHS 348 ] H i ) DMAC ()
Example #4756

PLR 375 T8 AN 22 AR DMA A R AL i X 1 AN 57

1) fid & DMAC =54

stcDma0Cfg.bFixedDestination = FALSE;
stcDma0Cfg.bFixedSource = FALSE;
stcDma0Cfg.bReloadCount = TRUE;
stcDma0Cfg.bReloadDestination = TRUE;
stcDma0Cfg.bReloadSource = TRUE;
stcDma0Cfg.bTouchNvic =TRUE;
stcDma0Cfg.enDmaldrq = Software;
stcDma0Cfg.enTransferMode = DmaBlockTransfer;
stcDma0Cfg.enTransferWdith = Dma8Bit;
stcDma0Cfg.pstclrqCh = &stclrqCh;
stcDma0Cfg.pstclrgEn = &stclrgSel;
stcDma0Cfg.ul6TransferCount = DMACO_TC;
stcDma0Cfg.u8BlockCount = DMACO_BC;
stcDma0Cfg.u32DestinationAddress = (uint32_t)&au8Des[0];
stcDma0Cfg.u32SourceAddress = (uint32_t)&au8Src[0];

2) flREARA e b W

stclrgSel.oCompletelrq = TRUE;
stclrgCh.pfnDmaCompletionlrgCh = Dma0CompleteCb;

3) SABLE:

Dma_InitChannel( DMACHO, &stcDma0Cfg);
Dma_SetChannel(DMACHO0, TRUE, FALSE, TRUE);

4) f{i5t DMA f&#i:

| Dma_Enable(); |

5) Sfrfemse i, fefse s, 2 AR e T, R AL B R B, B AR o bR
e

while(trans_done != enDmaTransStat)

{

asm("nop");
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4.2 REFisiT
F P Al DL i A K 2 SR G R 4 2 DMA [ REBIACES , JR S A VA4S AR (SK-
HC32F146_64L V10) 247 #HARAS 2% > 1 Hf DMA itk
PLR 389 2 EA BRI AR 247 DMA FEFIRAS JE i 2 45

— BN ERR IAR (B4 Keil, MAMER IAR MEEFIBEH, Keil e id2i) T A
G MR SR e B N AN 22350, 3+ P FMHEAT 2235)

— MIERAEFARM G 2 DMA FEBICES .
— THIFSITHEGIARY:

1) $7JF DMA-> sw_block_burst T H, F£47FF main.c’ll R4 -

g’e’ sw_block_burst - IAR Embedded Workbench IDE - ARM 7.70.1 =
Fle Edit View Project J-link Tools Window Help 1
DEHG|S| =@ | YRl e b BWHS (L L B
Workspace x . Emeel mainQ v X
foleasey s uint32_t main(void) =
Files oo B
/% D4 Ch 0, software block transfer #/
2@ sw block_.. v ste_cma_confiz_t stcDma0Cfg, steDmalCf:
8 3 comman ste_dma_irg_sel_t stclrgSel:
[ L driver stc_dma_irg_cb_t stclrgChs
107 source
meclalain: [ | | enDmaTransStat = trans_idle;
[ Output
DDL_ZERO_STRUCT (stcDmaOCfg) ;
DDL_ZERO_STRUCT (stcIrgSel);
DDL_ZERO_STRUCT {stcIraCh):
stelrgSel. bCompletelrq = TRUE:
stcIrgCh. pfnDmaCompletionIrgCh = DmaOCompleteCh;
//5tcDmalCty. bEnableBsitiask = TRUE;
stcDma0Cfg. bFixedDestination = FALSE;
stcDma0Cfg. bFixedSource = FALSE:
stcDma0Cfg. bReloadCount = TRUE; -
stcDmalCfg. bReloadDestination = TRIE;
stcDma0Cfz. bReloadSource = TRUE;
stcDma0Cfg. bTouchNvie =TRLE: E
stcDma0Cfg. enDmaldrg = Software;
stcDmalCfs. enlransferMode = DmaBlockTransfer:
stcDmalCfg. enTransferfidith = DmaBBit:
stcDma0Cfz. pstelrgCh = &stelrqaCh;
stcDma0Cfg. pstelrgEn = &stclrgSel;
stcDma0Cfg. ul6TransferCount = DMACO_TC;
stcDmalCfa. uBBlockCount = DMACO_BC;
stcDma0Cfz. u32DestinationAddress = {uint32_t)&au8Des[0];
steDme0Cfg. ud2Sourcedddress = (uint32_t)&au8Sre[0];
Dma_InitChannel (DMACHO, &stcDma0Cfg):
Dma_SetChannel (DMACHO, TRUE, FALSE, TRUE):
en_block_burst < - =
*| Messages File Line
dmac.c
system_h HS.: N L
Linking 1
Total number of errors: 0 o
= = _ ] » I
2 DebugLog Buid x
Ready Errors 0, Warnings 0 Ln 133, Col 40 System o =

1 DDB

2) Mib—" EH IR EREATA .

3 sl 2 I AL

N2 Page 9 of 12
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I..

4) ATLLE WA 0L

& sw_block_burst - 1AR Embedded Waorkbench IDE - ARM 7.70.1

File Edit View Project Debug Disassembly J-link Tools Window Help 1
DSA@ S|yl o A YA R @@ R BV S e e -
S 822 LEE 2| X
Workspace = |émach main( v X Dissssembly <

Release - 3 — Gota -
Files ] ; } - Disassembly
B sw_block_... v *B I.EmtSZ,L ] nint32_t ma)n(v\:lldu
& 3 common /% DA Ch. 0, software block transfer %/ {

8 1 driver stc_dma_config_t stcDmaOCfg, stcDmalCfg: nain:
= (3 source stc_dma_irg_sel t stclrgSel;
@3 Output ste_dma_irg cb_t stclrglh: Uxcda: Oxk
enDnaTransStat
enDmalransStat = trans_idle: Oxolo: 0x2
Oxcde: O=d
DDL_ZERO_STRUCT (stcDma0C{g) ; 0xc50: 0x7
DDL_ZERO_STRUCT {stcIrqSel) ; DDT_ZERO_STRUC
DDL_ZERO_STRUCT {stcIrqCh) 0xc52: 02
OxcS4: O
stelrqSel. bCompletelra = TRUE; e oo
stcIraCh. pfnDeaConpletionlraCh = DmaOCompleteCh: i e
//stchnallty. bEnableBitiiask = TRUE; a P
stcDma0Cfg. bFizedDestination = FALSE; U"ESE U"f
stcDma0Cfz. bFizedSource = FALSE: L meoe: D=
steDma0Cfs. bReloadCount = TRUE; 3 DDLEZERORSTRUE
steDmal0Cfz. bReloadDestination = TRUE; Iacce2g0=2
stcDma0Cfg. bReloadSource = TRUE: Oxcbd: Dzs
stcDma0Cfe. blouchNvic =IRUE; LECLTENES
stcDme0Cfz. enmaldrg = Software: stelrgSel.bCon
stcDma0Cfz. enlransferiode = DmaBlockTransfer; Oxcéa: 0x2
stcDma0Cfg. enTransferWdith = DmaB8Bit; Oxc6e: Oxd
stcDma0Cfg. pstclrglh = &stclrgCh; Oxcee: 0x7
stcDmalCfs. pstclrgEn = &stclrqSel; stcIrgCh . pfnDn
stcDmalCfz. ul6TransferCount = DMACO_TC: Oxc?0: Oxd
steDma0Cfz. uBBlockCount = DMACO_BC: 0xc72. 09
stcDma0Cfg. u32DestinationAddress = (uint32_t)&au8Des[0]: cteDmalCig. bFL
stcDma0Cfz. u32SourceAddress = (uint32_t)&ausSrc[0]: e
sw_block_burst < m ] - | n >
*|  Messages File Line
Building configuration: sw_block_burst- Release
Updating build tree
Configuration is up-tordate
2 Debuglog puid | x
Ready Errors 0, Warnings 0 Ln 117, Col 1 System o =]
NiA AR B¢ ’;/}Qb i 3 23 %2 —

5) ¥4 548 B au8Des s N F‘watchl’ & 1+, 40 N TR
ﬁ sw_block_burst - JAR Embedded Workbench IDE - ARM 7.70.1
File Edit View Project Debug Disassembly J-link Tools Window Help 1

- 1

DS EH@& L h@|lo | A 1L L T

S e22 L2222 X]

Workspace x | dmac.n main() v % Disassembly =
Release - 3 — Goto -
Files fo B z . Disassembly
B sw_block_... v ‘EI I‘,fmtaz"’ ) nint32_t ma)n(v\:lldu
F# 0 common /% DA Ch. 0, software block transfer %/ {

9 3 driver stc_dma_config_t stcDmaOCfg, stcDmalCfg: nain:
-8 7 source stc_dma_irg_sel_t stclrgSel;
L8 01 Output stc_dma_irg_cb_t stclrgCh: Oxcda: Oxk
enDnaTransStat
enDmaTransStat = trans_idle; Orcdc: 0m2
Oxcde: O=d
DDL_ZERO_STRUCT (stcDma0Cfg) : 0xc50: 0x7
DDL_ZERO_STRUCT (stcIrqSel): DDIL_ZERO_STRUC
DDL_ZERO_STRUCT {stcIrqCh): 0xc52: 0x2
DxcS4: O
stelraSel. bCompletelrg = TRUE; P
stcIraCh. pfnDzaConpletionlraCh = DmaOCompleteCh: T
//stchna0Cfs, bEnableBitiask = TRUE: - E“:ga g"i
steDma0Cfg. bFixedDestination = FALSE; U"ESE U"f
stcDma0Cfz. bFixedSource = FALSE: L wote: O=
stcDmalCfg. bReloadCount = TRUE; 3 DOTSARRD SIRIG
stcDma0Cfz. bReloadDestination = TRUE; e=tias el
stcDma0Cfg. bReloadSource = TRUE; Oxcbd: Oxe
stcDma0Cfg. blouchNvic =IRUE; LSRN
stcDma0Cfz. enmaldrg = Software; stelrgSel.bCon
stcDmalCfg. enTransferMode = DmaBlockTransfer: Dxc6a: 0x2
steDma0Cfg. enTransferWdith = DmaBBit; Oxcbe: Oxd
stcDma0Cfg. pstelrglh = &stelrgCh: Oxce: 0x7
stcDmalCfg. pstclrgEn = &stclrgSel; stcIrgCh . pfnDn
stcDme0Cfz. ul6TransferCount = DMACO_TC: 0xc70: Oxd
steDma0Cfz. uBBlockCount = DMACO_BC: 0xc72. 09
stcDma0Cfg. u2DestinationAddress = (uint32_t)&au8Des[0]; cteDmalCig. bFL
stcDma0Cfg. u32SourceAddress = (uint32_t)&ausSrc[0]: e
sw_block_burst < = | - |« [=m ’

*|  Messages File Line

Building configuration: sw_block_burst- Release

Updating build tree

Configuration is up-tordate
2 Debuglog puid | x
Ready Errors 0, Warnings 0 Ln 117, Col 1 System #E =

[

6) A Eﬁﬂiéﬁ .

2 2l
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7 ziEn 8 ek, westio s ausDes .

& sw_block_burst - 1AR Embedded Workbench IDE - ARM 7.70.1 = 2
File Edit View Project Debug Disassembly J-Link Tools Window Help 1
= |
DEEHGE ) 2B o YAy R @R @60 S| D
SoitZ2a B2 22X
Workspace > \dla:‘h + x Watch 1 x
Release =7 toDmalCfg, pstolralh = &stolralh, — | Expression Value Location Type *
Files P steDmaOCfg. pstclrgEn = &stclraSel; auiDes <array>'... 0x20000208 uints_t]
stcDmalCfg. ul6TransferCount = DMACO_TC; w ‘00 (0x30)  0x20000208 uintd_t
Eﬁatb'“kf--- - steDma0Cfz. uSBlockCount = DMACO_BC; ] 10 (0=31)  0=20000209 uintB_t
comman steDma0Cfg. ud2Destinationdddress = (uint32_t)&au8Des[0]; 2 2' (D=32) 0=2000020A uintB_t
SSQ:’Z steDma0Cfg. u32Sourcedddress = (uint32_t)&ausSrel[0]; 8l 3' (0x339 0220000208 uintB_t
= 4 4 (0x34)  0z2000020C 18_t
L@ (3 Ouput Dmz_InitChannel (DMACKD, &stcDma0Cis): H N TR EeTIT e
Dma_SetChannel (DMACHO, TRUE, FALSE, TRUE); 6] 6 (0x36)  0=2000020E uintd_t
[l Y70 (0x37)  0=2000020F uintg_t| =
Dma_Enable () ; G| 8' [0x38) 0x20000210 uintB_t
/F wait transfer dene 91 9' (0=39) 0x20000211 uintd_t
while (trans_done != enDmaTransStat) 10 = (0x6ly  0=20000212 uintg_t
B { 1 b' (0x62) 0x20000213 uintd_t
asm("nop™) ; 2 c' (0x63) 0x20000214 uintB_t
13 d' (0x64) 0220000215 uintB_t
4 ‘e’ (0x65) 0220000216 uintB_t
for (uint8 t i = 0; i < DMACO_BC*DMACO_TC; i++) [15] ~0' (0=00) 0120000217 uintd_t| |
= { [18] ~0' (0=00) 0x20000218 uint8_t
if (auBSrc[il != auBDes[il) na ~O' (0x00) 0220000219 uint8_t
= { . e ND'(0x00) 0z20000214 uint8_t
while(1); // error transfer M3 ‘0" (0x00) D0=2000021B uints_t
[20] N0 (0=00) 0=2000021C uintd_t
s [21] N0 (0=00) 0x2000021D uint8_t
o D Disable0): 1 [22) '\D' (0=00) U0x2000021E uintd_t
D Sl [23] '\D' (0=00) U0x2000021F uintB_t
enbmalransStat = trans_idle; 24 N0 (0x00) 0x20000220 uintf_t
% DI Ch I, software burst tranfer %/ [28] D' (0=00) 0x20000221 uintB_t
DDL_ZERD STRUCT (stcDmalCfs) : [26] '\O'(0=00) 0220000222 uintB_t
DDL_ZERO_STRUCT (stclrgSel) ; [27] 'ND'(0=00) 0220000223 uintB_t
DDL_ZERO_STRUCT {stcIrqCh) ; [26] N0'(0x00) 020000224 uintg_t
DDL_ZERO_STRUCT (ausDes) : [29] N0' (0x00) 0220000225 uinte_t ~
s_block_burst O 5 ol i ] v
*| Log -
Mon Jul 24, 2017 16:50:36: Downloaded DiMyfolder(hechun)iSYIN3E_HC00Z_DDLyrunk\ProductFirmware\AHC32F15_DDL_DeviHC32F15_DDLY \ew_block_burshEWARMout _block_burstoutto
flash memory:
hon Jul 24, 2017 16:50:36: Hardware resetwith strategy D was performed
Won Jul 24, 2017 1B:50:37: 4222 bytes downloaded into FLASH (B.81 Kbytesfsec)
Won Jul 24, 2017 16:50:37: Loaded debugee: DMyfolderfhechuniSYN3E_HCO02_DDL\runkiProduchFirmware\HC32F15_DDL_DesiHC32F15_DDLY yew_block_burstEWARM0 _block_burstout
hon Jul 24, 2017 1650:37: Hardware resetwith stratecry D was performed —
5| Mon Jul 24,2017 1650:57: Target reset H
5| MonJul 24,2017 16:51:28: Breakpoint hit: Code @ main 1695, type: default fautn) -1
§ DebugLog [Buid X
Ready =3 =

8) 1T 5e Bl LA P I H SCA

9) MR ANEEBATS T DMA HIAR SCHC B 2 Bl ah A Bt Rtk — 2024 5] DMA B8 T

o>
[aYay
o

5 K4

PAE =i ]

e R BRAEIR

i DMA.

2 2l

AT HC32F146 /| HC32M140 R %11 DMA, FH1E4Hiii T DMA R ) %547
2, FHERT A DMA, TESZhRAr & & A 2 ol LURSE B S 75 20 B
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