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1 STM32F10x DMA
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Figure 1 DMA block diagram in connectivity line devices
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Figure 2 Summary of DMA1 requests for each channel
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Figure 3 SPI1,SPI2 Pin configration
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SPI Frame
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Figure 5 Pin Layout
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Figure 6 W5100S SPI Frame
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Figure 7 W5500 SPI Frame
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2.1 DMA = BUS/SPI Setting

2.1.1

Clock Configuration

W5100S EVBO| AM2E|= MCUE system clock®| Max clock 2 72MHzO|0, AHB= system clockll &€
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2O 2 ALEEICH APB12t APB22| Max clocke ZtZt 36MHz, 72MHzO|Ct.

Table 1 STM32103 Max Clock Configuration

Max Clock(MHz) | etc
SYSCLK 72
AHB CLK 72 FSMC
APB1 CLK 36 SPI2
APB2 CLK 72 SPI1
Clock Configuration Otz 1 Z0fAf =QIstH EICH,
HS1 RC l :;viegaxk - ‘, — — ——»[*z—| FCLK (MHz)
- - i i ':I | -SVSG—.:K H;’ HE/D“QKIVQ ) HOX (MHz) Ef‘zo‘.i‘(j : p;Kl ’[T‘APB] peripheral clocks (MHz) |
P_LC: ‘5) | X2 APBl Timer docks (MHz)
3
P:;Soum& Mux N‘,{l%iw f“”»mgnz perpheral clocks (MHz) |
— @) - 'r:.:m.x 7‘ s ‘ 7 . . H x1 —>lesz timer docks (MHz)
::1: HSE * /1 v Hsﬁwgi < - i . »iDC pw.’» >

Figure 8 Clock Configuration

7|2 HSE_VALUE= 25MHz or 8MHzZ E|0{Q20{, CtE External oscillator®| Zfg ALt
H 7|22 2 FOX|= stm32f10x.h 2} system_stm32f10x.cE HZAS|OF SiCt,

SYSCLK= HSE_VALUE * PLL_MULZ | 4tx|Of ZICE,

W51005S EVBS| A% External oscillator?t 12MHzO|”7| [HZ20| HSE_VALUE Z'2 12MHz,
PLL_MULZ{2 622 BIZDICE

#if !defined HSE_WALUE

#ifdef STM32F1@X_CL

#define HSE_VALUE ((uint32_t)25600008) /*!< Value of the External oscillator in Hz */
#else

#define HSE_WALUE ((uint32_t)12606088) /*!< Value of the External oscillator in Hz */
#tendif /* STM32FLeX_CL */
#endif /* HSE_VALUE */

Figure 9 stm32f10x.h

System_stm32f103x.cOlA{ RCC2| CFGR2| PLLMULLZ}S RCC_CFGR_PLLMULL6Z RHZABICE,

/* PLL configuration: PLLCLK = HSE * RCC_CFGR_PLLMULL| = 72 MHz */
RCC-»>CFGR &= (uint32 t)((uint32_t)~(RCC_CFGR_PLLSRC | RCC_CFGR_PLLXTPRE |
RCC_CFGR_PLLMULL));

RCC->CFGR |= (uint32 t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULLG);

Figure 10 system_stm32f10x.c

APB CLOCK2 7|22o=2 ozt Z0| M- ULt
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/* HCLK = SYSCLK */
RCC-»CFGR |= (uint32_t)RCC_CFGR_HPRE_DIVI;

'* PCLK2 = HCLK */
RCC-»CFGR |= (uint32_t)RCC_CFGR_PPRE2_DIV1;

/* PCLK1 = HCLK */
RCC->CFGR |= (uint32 t)RCC_CFGR_PPRE1_DIV2;

Figure 11 Clock Prescaler in system_stm32f10x.c

2.1.2 DMA % BUS/SPI =M &

7/ 20

DMA Z% Read LI Write StLtQ| 2 & A2t DMARX, TX SA[0| =~ ELC}.
EESH DMA_Cmd £ At2%E ZS DMAChannel & RXE X Enable A|7{F Of $HCH.
|2 RX, TX FLAG 7t SW{7tX| 7|CtEl = DMA £ Disable 3{{Of BtCE.

2 otzfe| =MEE OfsfstH EIC.
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2.1.3 SPI DMA

2.1.3.1 Callback &=

Callback 2==0f SPI 2 Aot H2 &5 SHOH0 A&ttt

reg wizchip_spi_cbfunc(spiReadByte, spiWriteByte);

reg_wizchip_spiburst_cbfunc(spiReadBurst, spiWriteBurst);

2.1.3.2  SPI Initialization &=

SPI Max Clock 2 APB Clock 2| 1/2 0|04, Al A ZAX 3 SPI1 Clock & 36MHz,
SPI2 Clock 2 18MHz 7| Max Clock O| =ICt

)
£l

SPI_InitTypeDef SPI_InitStructure;

SPI_InitStructure.SPI_Direction = SPI_Direction_2Lines_FullDuplex;
SPI_InitStructure.SPI_DataSize = SPI_DataSize_8b;
SPI_InitStructure.SPI_CPOL

SPI_CPOL_High;

SPI_InitStructure.SPI_CPHA = SPI_CPHA 2Edge;
SPI_InitStructure.SPI_NSS = SPI_NSS_Soft;
SPI_InitStructure.SPI_BaudRatePrescaler = SPI_BaudRatePrescaler_2;
SPI_InitStructure.SPI_FirstBit = SPI_FirstBit_MSB;
SPI_InitStructure.SPI_CRCPolynomial = 7;

/* Initializes the SPI communication */

SPI_InitStructure.SPI_Mode = SPI_Mode_Master;

SPI_Init(SPI2, &SPI_InitStructure);
SPI_I2S DMACmd(SPI2, SPI_I2S DMAReq Rx | SPI_I2S DMAReq_Tx , ENABLE);
SPI_Cmd(SPI2,ENABLE);
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2.1.3.3 DMA Initialization &=

/* DMA SPI RX Channel */

DMA RX_InitStructure.DMA BufferSize = 0; //default
DMA_RX_InitStructure.DMA DIR = DMA DIR_PeripheralSRC;
DMA_RX_InitStructure.DMA_M2M = DMA M2M Disable;

DMA_RX_InitStructure.DMA_MemoryBaseAddr = 0;

DMA_RX_InitStructure.DMA_MemoryDataSize = DMA_MemoryDataSize_ Byte;
DMA_RX_InitStructure.DMA_MemoryInc = DMA_MemoryInc_Enable;
DMA_RX_InitStructure.DMA_Mode = DMA_Mode_Normal;

DMA_RX_InitStructure.DMA_PeripheralBaseAddr = (uint32_t)(&(SPI->DR));
DMA_RX_InitStructure.DMA_PeripheralDataSize = DMA_PeripheralDataSize_Byte;
DMA_RX_InitStructure.DMA_PeripheralInc = DMA_PeripheralInc_Disable;
DMA_RX_InitStructure.DMA_Priority = DMA_Priority_High;

DMA_Init(DMA_CHANNEL_RX, &MA_RX_InitStructure);

/* DMA SPI TX Channel */
DMA_TX_InitStructure.DMA_DIR = DMA_DIR_PeripheralDST;

DMA_RX$} &<

DMA_Init(DMA_CHANNEL_TX, &MA_TX_InitStructure);

2.1.3.4  SPl ReadBurst &

SPI ReadBurst ¢} SPI WriteBurst+= Y3 7+2= 741 gt}

+
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uint8_t spiReadBurst(uint8_t* pBuf, uintl6_t len)

DMA_TX_InitStructure.DMA_BufferSize = len;
DMA TX InitStructure.DMA MemoryBaseAddr = pBuf;

DMA_Init(W5100S_DMA CHANNEL_TX, &MA_TX_InitStructure);

DMA_RX_InitStructure.DMA_BufferSize = len;
DMA RX InitStructure.DMA MemoryBaseAddr = pBuf;

DMA_Init(DMA_CHANNEL_RX, &MA_RX_InitStructure);
/* Enable SPI Rx/Tx DMA Request*/

DMA_Cmd (DMA_CHANNEL_RX, ENABLE);

DMA_Cmd (DMA_CHANNEL_TX, ENABLE);

/* Waiting for the end of Data Transfer */
while (DMA_GetFlagStatus(DMA_TX_FLAG) == RESET);
while(DMA_GetFlagStatus(DMA_RX_FLAG) == RESET);

DMA_ClearFlag(DMA_TX_FLAG | DMA_RX_FLAG);

DMA_Cmd (DMA_CHANNEL_TX, DISABLE);
DMA_Cmd (DMA_CHANNEL_RX, DISABLE);

11/ 20




@}Znet

2.1.4 Indirect Bus

2.1.4.1 Callback &=

Callback &0l Bus 2 A3}

k.
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reg_wizchip_bus_cbfunc(busReadByte, busWriteByte);

reg_wizchip_busburst_cbfunc(busReadBurst, busWriteBurst);
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2.1.4.2  BUS Initialization &

BUS = AHB Clock & Ar23%tC}.

FSMC_NORSRAMInitTypeDef FSMC_NORSRAMInitStructure;

FSMC_NORSRAMTimingInitTypeDef p;

FSMC_NORSRAMCmd (FSMC_Bank1_NORSRAM1, DISABLE);
.FSMC_AddressSetupTime = 0x03;
.FSMC_AddressHoldTime = 0x01;

.FSMC_DataSetupTime = 0x08;

.FSMC_CLKDivision = 0x00;

.FSMC_DataLatency = @;

p

p

p

p.FSMC_BusTurnAroundDuration = 0;
p

p

p.FSMC_AccessMode = FSMC_AccessMode_B;

FSMC_NORSRAMInitStructure.FSMC_Bank = FSMC_Bankl_NORSRAM1;
FSMC_NORSRAMInitStructure.FSMC_DataAddressMux = FSMC_DataAddressMux_Enable;

FSMC_NORSRAMInitStructure.FSMC_MemoryType = FSMC_MemoryType_NOR;

FSMC_NORSRAMInitStructure.FSMC_MemoryDataWidth FSMC_MemoryDataWidth_8b;
FSMC_NORSRAMInitStructure.FSMC_BurstAccessMode = FSMC_BurstAccessMode_Disable;
FSMC_NORSRAMInitStructure.FSMC_WaitSignalPolarity = FSMC_WaitSignalPolarity_Low;
FSMC_NORSRAMInitStructure.FSMC_WrapMode = FSMC_WrapMode_Disable;
FSMC_NORSRAMInitStructure.FSMC_WaitSignalActive =
FSMC_WaitSignalActive_BeforeWaitState;
FSMC_NORSRAMInitStructure.FSMC_WriteOperation = FSMC_WriteOperation_Enable;
FSMC_NORSRAMInitStructure.FSMC_WaitSignal = FSMC_WaitSignal_Disable;
FSMC_NORSRAMInitStructure.FSMC_ExtendedMode = FSMC_ExtendedMode_Disable;
FSMC_NORSRAMInitStructure.FSMC_WriteBurst = FSMC_WriteBurst_Disable;
FSMC_NORSRAMInitStructure.FSMC_ReadWriteTimingStruct = &p;
FSMC_NORSRAMInitStructure.FSMC_WriteTimingStruct = &p;
FSMC_NORSRAMInitStructure.FSMC_AsynchronousWait = FSMC_AsynchronousWait_Disable;
FSMC_NORSRAMInit (&FSMC_NORSRAMInitStructure);

/*!< Enable FSMC Bank1_SRAM1 Bank */

FSMC NORSRAMCmd(FSMC Bank1 NORSRAM1. FNABI F):

13/ 20
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2.1.4.3  DMA Initialization &=

/* DMA MEM TX Channel */

DMA_TX_ InitStructure.DMA_BufferSize = 0; //default
DMA_TX_InitStructure.DMA_DIR = DMA_DIR_PeripheralSRC;
DMA_TX_InitStructure.DMA_M2M = DMA_M2M_Enable;
DMA_TX_InitStructure.DMA_MemoryBaseAddr = 0;
DMA_TX_InitStructure.DMA_PeripheralBaseAddr =90;
DMA_TX_InitStructure.DMA_MemoryDataSize = DMA_MemoryDataSize_Byte;
DMA_TX_InitStructure.DMA_PeripheralDataSize = DMA_PeripheralDataSize_Byte;
DMA_TX_InitStructure.DMA_Peripherallnc = DMA_Peripherallnc_Enable;
DMA_TX_InitStructure.DMA_MemoryInc = DMA_MemoryInc_Disable;
DMA_TX_InitStructure.DMA_Mode = DMA_Mode_Normal;
DMA_Init(W5100S_DMA_CHANNEL_TX, &MA_TX_InitStructure);

/* DMA MEM RX Channel */
DMA_TX¢} &Y

2.1.4.4  BUS ReadBurst &=

orefel +&2| A e|stil= BUS ReadBurst 2t BUS WriteBurst = & 29 X & 7HX[1
A2, 0= BUS Read Burst O|Ct.

busReadBurst

DMA RX InitStructure.DMA MemoryBaseAddr =pBuf;

DMA_RX_InitStructure.DMA_PeripheralBaseAddr =addr;
busWriteBurst

DMA RX InitStructure.DMA MemoryBaseAddr = addr;

DMA_RX_InitStructure.DMA_PeripheralBaseAddr =_pBuf;

14 / 20
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{

void busReadBurst(uint32_t addr,uint8_t* pBuf, uint32_t len)

DMA_RX_InitStructure.DMA_BufferSize = len;
DMA RX InitStructure.DMA MemoryBaseAddr =pBuf;

DMA_RX_InitStructure.DMA_PeripheralBaseAddr =addr;
DMA_Init(W5100S_DMA_CHANNEL_RX, &MA_RX_InitStructure);
DMA_Cmd(W5100S_DMA_CHANNEL_RX, ENABLE);

/* Waiting for the end of Data Transfer */
while(DMA_GetFlagStatus(DMA_RX_FLAG) == RESET);
DMA_ClearFlag(DMA_RX_FLAG);
DMA_Cmd(W5100S_DMA_CHANNEL_RX, DISABLE);
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HAE Aut

stEa+4d
Socket T+ : Tx/RX 8k , No delay Ack
HAE EE . W5100S EVB v1.0

M : Atollic TrueSTUDIO v9.0.1

Table 2 Test Result

SYSCLK Peripheral SPI Clock  DMA Frame Format

No W5100S Frame | 1.6Mbps | 1.5Mpbs

APB2 DMA | W5500 Frame | 1.6Mbps | 1.5Mpbs

SPI1 36MHz
72MHz DMA W5100S Frame | 5.3Mbps | 4.8Mbps
W5500 Frame | 5.3Mbps | 4.8Mbps

72MHz
No W5100S Frame | 1.5Mbps | 1.4Mpbs
APB1 DMA | W5500 Frame

SPI2 18MHz

36MHz DMA W5100S Frame | 4.4Mbps | 4.3Mbps

W5500 Frame

AHB
Peripheral DMA Tx(Max) | RX(Max)
Clock

No
3.8Mbps | 3.7Mbps
DMA
72MHz | 72MHz FSMC
DMA 9.9Mbps | 9.6Mbps

HE W51005_EVB & Ar2310] HAEE
742 W5100S EVB Off MODO 7} ‘0’22 DHE|0f 917 [ ZO|Ct. 2{L}, SPIT 01|A1E
F7tX1Q] Frame 2 AHESH0| HAE o 42 Xto| M2 &X| ZJUCE

2 W SPI 2Ct BUS 7t 2F 2 HHO| A W2 Z4E2 = = UL
HHIOF HAE ﬁE% Solstz{™ &1 X2 E EA|H ELCH
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Socket
) BUS SPI
Size
A WiZnet Te C = O
File() TCP UDP CONFIG CPUTICK - I ——— O
|T1 Uy |Tp U |0 @ | File() TCP UDP CONFIG CPUTICK
CONNECTED C | LBA IFILE : apnt_292.zip, 4301126 Bytes T U | Ty Uy (00 0‘
[1] ROUND TR i 6"8'.‘7‘7';;[500(’)6]":’}‘&"5&"};9”' P CONNECTED C | LBA |FILE : apnt_292.zip, 4301126 Bytes
[2] SEND : 8.7 [TCP : READY TO FILE - apnt_292.zip 4301126 Bytes]
[21RECV : 8.5
1 21rouno 7 1] SEND : 6.602 Mbps (4301126 bytes, 4.970834 sec)
1]RECV : 6.441 Mbps (4301126 bytes, 5.004874 sec)
STSERB 1] ROUND TRIP : 6.427 Mbps (4301126 bytes, 5.105420 sec)
o 10.109 Mbps (3670016 Bytes)
D T 2] SEND : 5
{3] ROUND TR 51 RECy . { 192.168.77.15 [50000] : TCP Sending...
[4] SEND : 9.99T Mbps (4301126 bytes, 3.284385 sat) o 21 ROUND| =
[4] RECV : 9.748 Mbps (4301126 bytes, 3.366214 sec) N 1]
DMA | 8K [4] ROUND TRIP : 9.729 Mbps (4301126 bytes, 3.373012 sec) ot B
1| 151 SEND : 9.993 Mbps (4301126 bytes, 3.283952 sec) SIROTNG 6.644 Mbps (4063232 Bytes)
1| [51RECV : 9.743 Mbps (4301126 bytes, 3.368012 sec) A SNG
|| [5] ROUND TRIP : 9.730 Mbps (4301126 bytes, 3.372609 sec) 4] RECV -
[ 4] ROUND TRIP : 6.428 Mbps (4301126 bytes, 5.104772 sec)
1| [6] SEND : 9.995 Mbps (4301126 bytes, 3.283160 sec)
|| [6] RECV : 9.746 Mbps (4301126 bytes, 3.367037 sec) 5] SEND : 6.596 Mbps (4301126 bytes, 4.974659 sec)
[6] ROUND TRIP : 9.732 Mbps (4301126 bytes, 3.371781 sec) 5] RECV : 6.442 Mbps (4301126 bytes, 5.093610 sec)
5] ROUND TRIP : 6.423 Mbps (4301126 bytes, 5.109352 sec)

v
6 SEND RECV ROUND TRIP
4| secs 3.312359 3.395677 3400997 |
7 [Mbps ¥ | 9.907 9.664 9.649 | &
|AX2 - WIZnet Test Invalid : 0 |Loss Rate : 0.000% 2

5 SEND RECV ROUND TRIP

SECs 5.003091 5.124756 5.137897

[Mbps ~| 6.559 6.403 6.387
X0 - WiZnet Tact “llvalid-0 [lce Rate - n0ON%.

. |
How to use STM32 DMA for WiZnet v1.0.0
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A€ WIZnet Test Proc

gram - Defauit

File(F) TCP UDP CONFIG CPUTICK

| T1 01| T Wy

=X

CONNECTED C | LBA |FILE : apnt_292.zip, 4301126 Bytes

b bt

[TCP : READY TO FILE - apnt_292.zip 4301126 Bytes]

SEND : 9.899 Mbps (4301126 bytes, 3.315030 sec)
RECV : 9.667 Mbps (4301126 bytes, 3.394443 sec)
ROUND TRIP : 9.648 Mbps (4301126 bytes, 3.401223 sec)

SEND : 9.9
RECV : 9.6|
ROUND TR

SEND : 9.8
RECV : 9.6|
ROUND TR

SEND : 9.2

192.168.77.15 [50000] : TCP Sending...

_—

9.911 Mbps (4128768 Bytes)

R W ww NN N

RECV : 9.082 Mbps (4301126 bytes, 3.613270 sec)
ROUND TRIP : 9.063 Mbps (4301126 bytes, 3.620903 sec)

A WiZnet
File(F) TCP UDP CONFIG CPUTICK

7T'l UHTnUn}Cf‘:j 0"

CONNECTED C_| LBA _|FILE : apnt_292.zip, 4301126 Bytes

[4] ROUND TR! 192.168.77.15 [50000] : TCP Sending...

[5] ROUND TR
[6] SEND : 5.¢ 5.979 Mbps (3997696 ByteS)
[6] RECV : 5.8
[6] ROUND TR

[5]SEND : 5.0 e
oheae |

[7]1 SEND : 5.951 Mbps (4301126 bytes, 5.514481 sec)
[71RECV : 5.811 Mbps (4301126 bytes, 5.646992 sec)
[7] ROUND TRIP : 5.800 Mbps (4301126 bytes, 5.657788 sec)

[8] SEND : 5.948 Mbps (4301126 bytes, 5.517199 sec)
[8] RECV : 5.812 Mbps (4301126 bytes, 5.645658 sec)
[8] ROUND TRIP : 5.798 Mbps (4301126 bytes, 5.659667 sec)

[9] SEND : 5.953 Mbps (4301126 bytes, 5.512025 sec)
[Q] RECV : 5.810 Mbps (4301126 bytes, 5.648300 sec)
[9] ROUND TRIP : 5.803 Mbps (4301126 bytes, 5.654677 sec)

4 SEND RECV ROUND TRIP
SECs 3.426447 3.505130 3.512693
Mbps ¥ 9.577 9.362 9.342
AX2 - WIZnet Test /Invalid : 0 [Loss Rate : 0.000% 4

9 SEND RECV ROUND TRIP
SECs 5.514325 5.647745 5.657084
Mbps v | 5.951 5.810 5.801
AXD - Wi7net Tect [invalid - 0 [l ace Rate - N ONNSL
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File(F) TCP UDP CONFIG CPUTICK

[ T1 U1 Th Up [0 @]

CONNECTED C [ LBA IFILE : apnt_292.zip, 4301126 Bytes

[1] ROUND TRIP : 7.727 Mbps (4301126 bytes, 4.246637 sec) A

[2] SEND : 7.048 Mbps (4301126 bytes, 4.655629 sec)
[2] RECV : 6.916 Mbps (4301126 bytes, 4.744763 sec)
[2] ROUND TRIP : 6.906 Mbps (4301126 bytes, 4.751667 sec)

Eg ggge * 1 192.168.77.15 [50000] : TCP Sending...

[3] ROUND

e T

[4]RECV : €
[4] ROUND

7.205 Mbps (3014656 Bytes)

[5] SEND :
[5] RECV : 7 !
[5] ROUND TRIP : 7.903 Mbps (4301126 bytes, 4.152367 sec)

[6] SEND : 8.766 Mbps (4301126 bytes, 3.743261 sec)
[6] RECV : 8.557 Mbps (4301126 bytes, 3.834907 sec)
[6] ROUND TRIP : 8.548 Mbps (4301126 bytes, 3.839120 sec)

X Wilnet

L

File(F) TCP UDP CONFIG CPUTICK

TIU |Th U [0 @

CONNECTED C | LBA [FILE : apnt_292.zip, 4301126 Bytes

[6] ROUND TRIP : 4.300 Mbps (4301126 bytes, 7.631942 sec) A

SEND : 4.398 Mbps (4301126 bytes, 7.460563 sec)
RECV : 4.293 Mbps (4301126 bytes, 7.644715 sec)
ROUND TRIP : 4.290 Mbps (4301126 bytes, 7.649743 sec)

SEND : 4.420 Mbps (4301126 bytes, 7.424994 sec)
RECV : 4.313 Mbps (4301126 bytes, 7.608093 sec)
ROUND TRIP : 4.310 Mbps (4301126 bytes, 7.613444 sec)

SEND : 4.394 Mbps (4301126 bytes, 7.467388 sec)

RECV : 4.289 Mbps (4301126 bytes, 7.651363 sec)
ROUND TRIR.:A4.28A Mhne (4201126 hatas 7 ASS230 carc)

O O O 0 00 ~ SN

192.168.77.15 [50000] : TCP Sending...
10] SEND : 4
10] RECV : 4

1o]rouno 7/ |

11] SEND : 4
11]RECV : 4
11] ROUND T|

4.634 Mbps (2228224 Bytes)

6 SEND RECV ROUND TRIP
SECs 4.045006 4.136734 4,145812
Mbps v 8.104 7.933 7.915
AX2 - WiZnet Test Invalid : 0 [Loss Rate : 0.000%

VZ

11

SEND

RECV

ROUND TRIP

SECs

7.391527

7.573142

7.579853

Mbps v

4.440

4.333

4,329

AX2 - WiZnet Test

Invalid : 0

’Loss Rate : 0.000%

4

3/ 20




@IZnet

4 Document History Information
Version Date Descriptions

Ver. 1.0.0 Sep, 2018 Release

Copyright Notice
Copyright 2018 WIZnet Co.,Ltd. All Rights Reserved.

Technical Support: forum.wiznet.io or support@wiznet.io
Sales & Distribution: sales@wiznet.io

For more information, visit our website at www.wiznet.io

.
How to use STM32 DMA for WiZnet v1.0.0


http://forum.wiznet.io/
mailto:support@wiznet.io
mailto:sales@wiznet.io
http://www.wiznet.io/

	1 STM32F10x DMA
	2 SPI Frame
	2.1 DMA 및 BUS/SPI Setting
	2.1.1 Clock Configuration
	2.1.2 DMA 및 BUS/SPI 순서도
	2.1.3 SPI DMA
	2.1.3.1 Callback 함수
	2.1.3.2 SPI Initialization 함수
	2.1.3.3 DMA Initialization 함수
	2.1.3.4 SPI ReadBurst 함수

	2.1.4  Indirect Bus
	2.1.4.1 Callback 함수
	2.1.4.2 BUS Initialization 함수
	2.1.4.3 DMA Initialization 함수
	2.1.4.4 BUS ReadBurst 함수



	3 테스트 결과
	4 Document History Information

