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SobF45 ) B A7 25 V7 1) (Direct Memory Access, DMA) HEATBEAL SR E N AR, ML tT e BAa ) & i 42
FAEX B E AL (MCU) _EiF, 3t DU G 2 B i il 2 A7 — B0 ) . X2 R 24 DMA EAMNE 53 F g 2
BB MEEER, CPU 4nillid il 22 A7 HUT /5 .

R R TR AT — B W k2 — R AR — A B A BB, SRR EIEHN SR EE TH
. BIE—35, CPUKBBEAMNERHa (SRAM) 17 s .
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L T #E SAMET0 MCU _E X042 1) — Rl i 28 19 ok 48 47— S5k i
B 1-1. BEEF B (DMA )\ SRAM £E)
Memory to Peripheral Transfer (DMA reads from SRAM)

Write Back — Write Allocate

CPU WR
O,
 DMA =
@ IWR @
Peripheral

R IR M A AL R 2 rh X TxBuffer (i ABCDEFGH) [Jigsk. CPU DIEEE AAMEIIEHE (E
ABCDEFGH) JH7 DMA 5ZEph[X (TxBuffer) . {Hi&, HTBE T Ml %7K o 520/ 5 47, DMA 5ZIX
(TxBuffer) fEFHEEEEAHTH, Bk, ©ASEHBEF MG E7MEsF ) DMA 52800 1X (TxBuffer) 154k
EIH{E (12345678) .

Zfih 5 DMA LIAEAT il 2% B SN B AN, DMA M EAF 2 S pb X (TxBuffer) FfIH{E (12345678) . 45
7&, DMA fi i i S Bt 5 1) 7 Mt

FR P SAME70 MCU H i) iR il 22 17 — 8k i, o —FRloh i 2 S — AN AT SR A X 8, 305 Bl 4
HIBE 2 BL 3% R A] B A7 1 X s, R B 7 n s st el AN ] e G A ) X ke it ke P 2 3 ) v AT
— 5 e
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Bl 1-2. BMEZF-BHERRTR (R RERFX R

Memory to Peripheral Transfer (DMA reads from SRAM)

Write Back — Write Allocate

CPU Other -WR

“ABCDEFGH”
“TxBuffer” -WR

RD
DMA
| @ SRAM_NOCACHE region start
@ IWR TxBuffer
SRAM_NOCACHE region End
Peripheral

R

F P SAMETO 77 244747 84 56 (Memory Protection Unit, MPU) it & A% SRAM 12588 1 — &8 7333547 &1
GAT, SRETEANT] B AT A7 X H 40 B DMA 528X (TxBuffer) .
75 DMA B2 [X (TxBuffer) ) CPU VM5 % X405 8%, PUNZS X i 8 SR sE A h AT H. H
2, MTRE T EEEERNE “m5R7 M CFHm” , KRR AR gk S R B A
Lfihk DMA BUREAEGf #45 BI AN AL FT T, DMA A EAZEMER I E M X (TxBuffer) Hif#{5 (ABCDEFGH) . 45
2, DMA ¥ IER AR L4 2] 14N .
$5 DR 25 B LATE il 0x2045F000 4k B3 —AN KA 4 Kb FIARTT il 847 X3, K 7E 1% X I8 40 T2 DMA 5 22 pf
X (TxBuffer) .
1. B MPU BCE 2R B A SR A7 X, i54% LR S IRk
1.1. #TFF MPLAB Harmony v3 5i H 3+ J5 3 MPLAB Harmony 3 fic & #3 .
1.2. 3| N hi 3 MHC > Tools > MPU Configuration (MHC > T.H > MPU it &) LLE3) MPU
Configurator (MPU FRE %) & .
1.3. B AR T 22 A7 X ek i B O SRAM_NOCACHE, 41 R IR
&l 1-3. MPU #tE——SRAM_NOCACHE [X1%

StartPage x| KitWindow x| [ ATSAME70Q218.1d x | (¥ main_e70.c x| ProjectGraph®  [MPUSettngs x|

[ Enable MPU
[[] HFNMIENA (Enable MPU during HARDFALLT, NMI or FAULTMASK is set)
[] PRIVDEFENA (Enable privileged software access to the default memory map)

[[] Use Recommended Settings
Memory Start Address In
Region Enable e Region Name o) Region Size Memory Type Data Acess =
[ 0 [ | SRAM_NOCACHE | SRAM_NOCACHE 0x2045F000| 4KB + | Normal memory, Non-cacheable v | User: Read/Write, Privieged: Read/Write v ]
1 O v Ox0| 32Bytes | Strongly-Ordered Memory | User: Mo Access, Privileged: No Access v
2 O ~ 0x0| 32Bytes ~ | Strongly-Ordered Memory w | User: No Access, Privileged: No Access ~

1.4. ¥4 s MPLAB Harmony v3 i H .
1.5. WRARAELE, M MPU 8944 (Peripheral Library, PLIB) #sbn|5miH -
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& 1-4. MPU PLIB

=}-(gF) Source Files
= [aj config
=} E] sam_e70_xult
; fﬁ_‘] exceptions.c
w3 initialization.c
{ﬂ interrupts.c
; E‘] libc_syscalls.c
= E] peripheral
a3 o
+ ﬁ efc

=} ﬂi mp

+ ﬁ nvic
5[ pio

+} @ tc

([ ) twihs
- usart
+ ﬁ xdmac

i ﬁﬂ startup_xc32.c

+ ﬁ stdio

1.6. 7E PLIB 30 (plib mpu.c) H, MPU Initialize BREHHM T LUFAM, DARCEA WSS
X 3:

/*** Configure MPU Regions ***/

/* Region 0 Name: SRAM NOCACHE, Base Address: 0x2045f000, Size: 4KB */
MPU->RBAR = MPU_REGION(O, 0x2045£000) ;
MPU->RASR = MPU_REGION_SIZE (11) | MPU_RASR AP (MPU_RASR_AP_READWRITE_Val) |
MPU_ATTR NORMAL \
| MPU_ATTR ENABLE | MPU_ATTR EXECUTE NEVER ;

1.7. M startup xc32.c AR MPU Initialize.
2. BEIEEEEANIA SO RIEA T FIR AT SRAM B, 5 DU BB

B R i 2R SRAM BE, W H & X MPLAB Harmony v3 15 H 4l FH i 2R\ BERE i R S

2.1. HRPELE MPLAB Harmony v3 5i H #Hi% £ MCU #%4, MPLAB X IDE #{#i ] XC32 T H4% (4%
) BE TN IEGARE R R S, SR EE AL T \Program Files
(x86) \Microchip\xc32\v2.30\pic32c\lib\proc o

2.2. %+ SAME70 MCU, LA ATSAME70Q21B {4 MCU ] MPLAB Harmony v3 3 H £ {# F 4244 5
{# c:\Program Files
(x86) \Microchip\xc32\v2.30\pic32c\1lib\proc\ATSAME70Q21B\ATSAME70Q21B.1d.

2.3. S BRI U ATSAME 700218 . 1d HR HAEIEE] MPLAB Harmony v3 Tt H [ src SC#F 3¢
i,

24. 7E MPLAB X IDE H [ Linker Files (BE#E85 30 3T, W src SO (i EE iR SO n 31
MPLAB Harmony v3 Ti H .
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B 1-5. FhnEEERscHF

[1@ Header Files

(@ 1mportant Files
Linker Files

"!HIKEMMEKQZHLwI'

(5] Source Files

2.5. FEGERERN IR ST A I LA R 88 9) «

#£ Memory-Region Macro Definitions (77#X %5 30 F,

#ifndef RAM ORIGIN

# define RAM ORIGIN 0x20400000

#endif

#ifndef RAM LENGTH

# define RAM LENGTH 0x60000

#elif (RAM_LENGTH > 0x60000)

# error RAM LENGTH is greater than the max size o
#endif

IS

#ifndef SRAM NOCACHE

# define SRAM NOCACHE 0x2045F000
#endif

#ifndef SRAM NOCACHE_LENGTH

# define SRAM NOCACHE LENGTH 0x1000
#elif (SRAM NOCACHE LENGTH > 0x60000)
#
#endif

7t Memory-Region Definitions (fEAIX & ) T,

JIPNR N UK ER

£ 0x60000

error SRAM_NOCACHE_LENGTH is greater than the max size of 0x60000

NN R YaN L AW

MEMORY
{
rom (LRX) ORIGIN = ROM ORIGIN, LENGTH = ROM LENGTH
ram (WX!R) ORIGIN = RAM ORIGIN, LENGTH = RAM LENGTH-_ XC32 ITCM LENGTH-

___XC32 DTCM LENGTH
ram nocache (RWX)

ORIGIN

SRAM NOCACHE, LENGTH

SRAM NOCACHE_LENGTH

itcm (WX) ORIGIN = ITCM_ORIGIN,_IENGTH = __XC32 ITCM LENGTH
dtcm (WX!R) ORIGIN = DTCM ORIGIN, LENGTH = __XC32_DTCM_LENGTH
config D0000000O ORIGIN = 0xD0000000, LENGTH = 0x4
config D0000004 ORIGIN = 0xD0000004, LENGTH = 0x4
config D0000008 ORIGIN = 0xD0000008, LENGTH = 0x4
config D00000OC ORIGIN = 0xD000000C, LENGTH = 0x4
config D0000010 ORIGIN = 0xD0000010, LENGTH = 0x4
}
* f£ Section Definitions (B XD T, WM H BRI
.vectors
{
= ALIGN (4) ;
sfixed = .;
KEEP( (.vectors .vectors.*.vectors default .vectors default.*))
KEEP (* (.isr vector))
KEEP (* (.reset¥*))
KEEP (* (.after vectors))

} > VECTOR REGION

.ram nocache (NOLOAD) :
{
.= ALIGN (4) ;
s_ram_nocache
*( ram nocache)
= ALIGN (4) ;
_e_ram nocache
} > ram 1 nocache

1717 B 58 IR ATSAMET70021B. 1d.
FEART] A X I8, 40 B DMA B 2200 X TxBuffer:

.

.

3.
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FENHIRE ARG, ] DMA 5820 X (TxBuffer) FIFIIN, {3 F 40~ Fros i oR 20 Bl B AN T end 22 471X
Ik

uint8 t  attribute  ((section (".ram nocache")))TxBuffer[100] = {0};

N FHF27 75 DMA 541 APl H1/8 ] DMA 541X (TxBuffer) :

XDMAC ChannelTransfer (XDMAC CHANNEL 0, TxBuffer,
(const void *) & (USART1 REGS->US THR), strlen((const char*)TxBuffer)):;
AN o R AT X SR 7 1R g o e 2 47— S )
OREE L FH R P B 4K
AN T L B B v R A B
X8 P XX 5 2k XK /N B R

JEANT] i A7 X B A RS, H i T RAEN A 2 U5 ) — Bk w27 s, R aE e
FEEHIPERE T B
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2. ZEHR
1. EHHIELT Cortex-M7 ] MCU L1y =yl 47— B0 1k
http://ww1.microchip.com/downloads/en/DeviceDoc/Managing-Cache-Coherency-on-Cortex-M7-Based-
MCUs-DS90003195A.pdf
2. Arm Cortex-M7 &3 2 HA % F i
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0489d/Chdcghid.html

3. 1& SAM S/SAM E/SAM V -1 i} XDMAC:
http://www.microchip.com/wwwappnotes/appnotes.aspx?appnote=en592128
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