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1 SDFM 444
SPC2188 [1] SDFM H.yor] LLAAE DL Tk :

— 4 MAMERERATRIONGEIE, 4R SPI Bl Manchester Zifigtg =, HMMEATES, Hoob 4T
BRARYE A IMHz 3] 20MHz;

— SRR 1UASERATEIER PR

— SR A ADC g ek CPU/DMA it S 26 B ON B g 3471 i d N\ B0

- BAEINEIE SR 1 MIRALE S, HEP AR KA AT AL B . SINCFAST. SINCIL.
SINC2. SINC3, # Kid KFEZR 128;

— SCRRREN AR R AT R N I IE IR AR S B 2 R B A

— SCRF A DUEEELH (RN JEPRBIHON N B IE AL RS SRR B 2 T T
il E N SINCFAST. SINC1. SINC2. SINC3. SINC4. SINC5, fz kit RAEZE 1024; ZHFAT
16 S5 R B 2, JEINIEME 52N SINCT He KL KRR 256, T RF B I IE . RIMH
Pds $eft 1 ARG H FIFOs ;s

- XHEAAE PWM S A

— SCFF DMA R4 119 i 6 i 45

& 1-1: SDFM HER

e e

_'|<—> DMA handshake interface

| .

| From ADC, DMA, CPU | Interrupt | | 1A Interface I—> SDFM_FILTERO int

| | —> SDFM_FILTER int TooPU
| Input channel[_ Digital filter [ > SDFM_FILTER2 int

| . H Data filter > SDFM_FILTER3 int

| Parallel input | Auxiliary filter | SOEMTZ0

| > )

! F—> SDFMTZ1 }T" PWM
|

[

|

|

modulator | correction —> SDFM_CMP_TZ03
> SDFM_CMP_Tz202
;o

modulator . ! K DFM_CMP_TZ

Monitor filter > mux — :_> SDFM_CMP_OUT3 To PINMUX

> —> SDFM_CMP_OUT2
modulator Clock absence N . —> SDFM_CMP_OUT1
detector 71 —» SDFM_CMP_0OUTO

|
[«—SYNC input from TIMERO ~ TIMER2

Sigma-delta
modulator

A sck_absence

Data short . |
"""""" »— sda_short I<—SYNC input from PWMO ~ PWM11

detector

I I Le—ADC2 channel 0 result
T I «—ADC1 channel 0 result }From ADCs
SDFM [€«—ADCO channel 0 result
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2 SDFM SE47]
2.1 EPERSAI

ATRBE 7R SDRM AR AL k2 . 7~ 148 ) CLK_ABSENCE_DETEDT THRESHOLD %Z#E4T
B B A R ) SRR, 4 7EBREL N SDRM FRSREERT B 284k, IR PR B . anBRAE R W
Ak, MEepsIcanE 2-1 fos. ARPIREREAN 241 B, AR e Ek, 2B1E
B A 240 BF, 2kl 2 i gtk

B 2-1: SRFERT§ R SRAG T

| RMEE |
D——
|
SDF MARER B $th ||||| |‘ r-||
| T T
| |
SDF MSRHERTSh (6 i |
pUESIRE &S : :
SDFM3RAERTE (R : :
H B R SRR 5K ) , ,
| |
HAEFPICERE T

- WIEH R GRS, UART X DL WIUG 4 SDFM 1] GPIO;

- FCHE SDFM TAETEH4THEK;

- TCE SDFM HISRAERTEJE N SDFM JBIE 0, F% B RFER Bh 1 30 R 30
- TCECRAE T SR (0 B AR e SRARE B e 5t 2 v A

- {{ifE SDFM;

SR B BR ARAT T

#include <stdio.h>
#include "spc2188.h"

/* clock absence detect threshold */
#define CLK_ABSENCE_DETEDT THRESHOLD 241

int main(void)
{
CLOCK_InitWithRCO(2400000000) ;

Delay Init();
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/*

* Init the UART

*/
PIN SetChannel (PIN GPIO62, PIN GPIO62_ UARTO_TXD) ;
PIN SetChannel (PIN GPIO63, PIN GPIO63 UARTO_RXD) ;
UART Init (UARTO, )

PIN_SetChannel (PIN_GPIO16, PIN _GPIO16_SDFM SCKO) ;
PIN_SetChannel (PIN_GPIO17, PIN_GPIO17_SDFM_SDAO) ;

/* Init SDFM Serial Mode */
SDFM Seriallnit (SDFM, SDFM CHO, SDFM FLTO) ;

/* Set Sample clock comes from channel 0 input SCKO */
SDFM SetSerialSampleClockSource (SDFM, SDFM CHO,
SDFM_SAMPLE_CLOCK_FROM CHO_SCK) ;

/* Enable FIFO request interrupt */
SDFM_EnableInt( SDFM, SDFM FLTO, SDFM _INT FIFO REQ |
SDFM_INT SCK ABSENCE) ;

/* Enable sample clock output */
SDFM_EnableSampleClockOutput (SDFM) ;

/* Set Sample Clock Div (1~2%716) */
SDFM_SetSampleClockOutputDiv (SDFM, )

/* Set sample clock absence detect threshold (1 ~ 65536) */
SDFM _SetSampleClockAbsenceDetectThreshold (SDFM, SDFM CHO,
CLK_ABSENCE DETEDT THRESHOLD) ;

/* Enable Sample clock absence detect */
SDFM_EnableSampleClockAbsenceDetect (SDFM, SDFM CHO ) ;

/* Enable channel and Filter */
SDFM _EnableChannel (SDFM, SDFM CHO) ;
SDFM_EnableDigitalFilter (SDFM, SDFM_FLTO) ;

/* Enable SDFM */
SDFM _Enable (SDFM) ;

/* Enable FILTERO IRQ */
NVIC_EnableIRQ(SDFM_FILTERO_IRQn );

/* Force sync Filter(Q */
SDFM ForceSyncDigitalFilter (SDFM, SDFM INC_FLTO) ;

printf ("SDFM Test..... \n");

while (1)
{
}

}

void SDFM FILTERO_IRQHandler (void)
{
if ( SDFM _GetIntFlag(SDFM, SDFM FLTO, SDFM_INT FIFO REQ ))
{
SDFM_GetDigitalFilterFIFOData(SDFM, SDFM_FLTO);
SDFM_ClearInt( SDFM, SDFM_FLTO, SDFM_INT_FIFO_REQ) ;

}

if ( SDFM GetIntFlag(SDFM, SDFM FLTO, SDFM INT SCK ABSENCE ))

©2024 Jig oL R (Rl AIRAT
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printf ("SDFM _INT SCK ABSENCE\n");
SDFM_ClearInt( SDFM, SDFM_FLTO, SDFM_INT SCK_ABSENCE ) ;
}

SDFM ClearInt( SDFM, SDFM FLTO, SDFM INT GLOBAL ) ;
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22 HAREEAN

ARG SDRM Aer I B Rt o 4 A0 00 R M P RS 2 it 50 A4k, IS f it
AL 8 B R AR, W R A AN 2.2 Fros. - B ECAP [f) APWM Zjjfig
A IM BB AR R, R IM BB EE, E AR KER, ZORAE GND I, A

KL FE I o

B 2-2: BHEE AN

| RNEE :

—»!
| !

SDFM ARERESEH ’_I_l_I_I_I_I_L N _I_I_l_L

SDFM SRALHIE 1
(MBI IRIT )

SDFM KA E1RE

GBI R R FT )

HAEF SRR T
- VB RGR SR, UART X1 DL WIUR 4L SDFM ] GPIO;
- FCE APWM ZHREMEHAH 1M KT
- [CE SDFM TAEFE s AT
- FidHE SDFM KISRAERHERJEy SDFM I8 0, F1% B RFER B 1 00 R 3L
- PO I i 0 ARG e AR e v A
- fdifE SDFM;

B A

int main(void)
{
CLOCK_InitWithRCO(240000000U) ;

Delay Init();

/*

* Init the UART

*/
PIN SetChannel (PIN GPIO62, PIN GPIO62 UARTO TXD) ;
PIN SetChannel (PIN GPIO63, PIN GPIO63 UARTO RXD);
UART Init(UARTO, 38400);

PIN SetChannel (PIN _GPIO16, PIN GPIO16_ SDFM SCKO) ;
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PIN_SetChannel (PIN_GPIO17, PIN GPIO17_SDFM SDAO) ;
CLOCK_EnableModule (ECAP_MODULE) ;

/* Config ECAP operating mode */
ECAP_SetMode (ECAPO, ECAP APWM MODE) ;

/* Calculate Period Value based on system clock and ECAP clock */
ECAP_SetPRD (ECAPO, CLOCK_ GetModuleClock (ECAP_MODULE) / 1000000) ;

/* Set polarity */
ECAP_SetAPWMOutputPolarity (ECAPO, GPIO_LEVEL HIGH);

/* Set duty */
ECAP_APWMSetDuty (ECAPO, 5000) ;

/* Set Output */
PIN_SetChannel (PIN_GPIO64, PIN_GPIO64_ECAPO_APWMO) ;

/* Run Counter */
ECAP_RunCounter (ECAPO) ;

/* Init SDFM Serial Mode */
SDFM SerialInit(SDFM, SDFM CHO, SDFM FLTO) ;

/* Set Sample clock comes from channel 0 input SCKO0 */
SDFM_SetSerialSampleClockSource (SDFM, SDFM CHO,
SDFM_SAMPLE_CLOCK FROM CHO_ SCK) ;

/* Enable FIFO request interrupt */
SDFM_EnableInt( SDFM, SDFM FLTO, SDFM_INT FIFO REQ | SDFM_INT_SDA SHORT) ;

/* Enable sample clock output */
SDFM _EnableSampleClockOutput (SDFM) ;

/* Set Sample Clock Div (1~2716) */
SDFM_SetSampleClockOutputDiv (SDFM, 480);

/* Set sample data short detect threshold (1 ~ 256) */
SDFM _SetShortCircuitDetectThreshold (SDFM, SDFM CHO, 242);

/* Enable sample data short detect */
SDFM _EnableShortCircuitDetect (SDFM, SDFM CHO) ;

/* Enable channel and Filter */
SDFM_EnableChannel (SDFM, SDFM CHO) ;
SDFM_EnableDigitalFilter (SDFM, SDFM_FLTO) ;

/* Enable SDFM */
SDFM _Enable (SDFM) ;

/* Enable FILTERO IRQ */
NVIC EnableIRQ(SDFM FILTERO IRQn );

/* Force sync Filter0 */
SDFM_ForceSyncDigitalFilter (SDFM, SDFM_INC_FLTO) ;

printf ("SDFM Test..... \n") ;
while (1)

{
}

12 of 26 ©2024 R H TR (Bl BIRA A



SPIN o
TROL )
—— RC-032-2403011 SPC2188 SDFM i B F c/0

}

void SDFM_FILTERO_IRQHandler (void)

{
if ( SDFM GetIntFlag (SDFM, SDFM FLTO, SDFM INT FIFO REQ ))

{
SDFM GetDigitalFilterFIFOData (SDFM, SDFM FLTO) ;
SDFM ClearInt( SDFM, SDFM FLTO, SDFM_INT FIFO_REQ)

}

if ( SDFM GetIntFlag(SDFM, SDFM FLTO, SDFM INT SDA SHORT ))

{

printf ("SDFM INT SDA SHORT\n") ;

SDFM ClearInt( SDFM, SDFM FLTO, SDFM INT SDA SHORT ) ;
}

SDFM ClearInt( SDFM, SDFM FLTO, SDFM INT GLOBAL ) ;

23 EBATIEBR

A TRBE 7R SDFM X B 45 84 7 1F 25 0% B0t 3R AT JE 0, B N S 5 ¥ I8 LU s JB AT B A\ B
SDFM %54 51 I3E4T SDFM 80, SR )51 SDFM JE3Y o S 200t MATLAB #H4T 5o .

F 2-3: BT

MAMBBIEZR
SRR TR E N

HFEF B ERAEN T

- WG R GRS, UART WX 1 DL WIUR L SDFM ] GPIO;
- [CE SDFM TAEFE S ATHR R

- [CE SDFM [FIRAFER B SDFM JfIE 0;

- {ERE FIFO TR T W LA AT Re I TE . A BE i

- fiifE SDFM;

B AT IR

int main(void)

{

CLOCK_InitWithRCO(240000000U) ;

Delay Init();
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/*

* Init the UART

*/
PIN SetChannel (PIN GPIO62, PIN GPIO62_ UARTO_TXD) ;
PIN SetChannel (PIN GPIO63, PIN GPIO63 UARTO_RXD) ;
UART Init (UARTO, )

PIN_SetChannel (PIN_GPIO16, PIN _GPIO16_SDFM SCKO) ;
PIN_SetChannel (PIN_GPIO17, PIN_GPIO17_SDFM SDAO) ;

/* Init SDFM Serial Mode */
SDFM_SerialInit (SDFM, SDFM CHO, SDFM _FLTO) ;

SDFM SetSerialSampleClockSource (SDFM, SDFM CHO,
SDFM_SAMPLE_CLOCK FROM CHO_ SCK) ;

/* Enable FIFO request interrupt */
SDFM_EnableInt( SDFM, SDFM FLTO, SDFM_INT FIFO REQ) ;

/* Enable channel and Filter */
SDFM _EnableChannel (SDFM, SDFM CHO) ;
SDFM_EnableDigitalFilter (SDFM, SDFM_FLTO) ;

/* Enable SDFM */
SDFM _Enable (SDFM) ;

/* Enable FILTERO IRQ */
NVIC EnableIRQ(SDFM FILTERO IRQn );

/* Force sync Filter(Q */
SDFM_ForceSyncDigitalFilter (SDFM, SDFM_INC_FLTO) ;

printf ("SDFM Test..... \n") ;

while (1)
{
}

}

void SDFM FILTERO_IRQHandler (void)

{
if ( SDFM _GetIntFlag(SDFM, SDFM FLTO, SDFM_INT FIFO _REQ ))

{
printf("filter result: %d\n", SDFM GetDigitalFilterFIFOData (SDFM,
SDFM_FLTO)) ;

SDFM_ClearInt( SDFM, SDFM FLTO, SDFM_INT FIFO_REQ) ;
}

SDFM ClearInt( SDFM, SDFM FLTO, SDFM INT GLOBAL ) ;
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24  BATIEEALR DMA {5

A TR 7~ SDEM S B s 784 1 1 22 9 B dE AT U, B NS S IR LR R AT N B
SDFM %4 51 B3E4T SDFM JE0, SR J5 ¥ SDFM MY o i 20t MATLAB #E47 5o .

A 2-4: BATUEWE

BN RUIE 20K
SRR TREZDR

HEFEERENT:

- VIR RGP, UART W01 BL A WT4E 4 SDFM [ GPIO;
- [cE SDFM TYEAE s ATAR

- {{ifE SDFM ] DMA g, I HIECE DMA &5t A5 &
- fiiRE FIFO WK P LA S eI IE . B

- fdifE SDFM;

479K DMA o8
#include <stdio.h>
#include "spc2188.h"

int32_t i32Data = 0;
uint32_t u32DataRxDone;

void SDFM DMA Config(void)
{

/* Enable DMA */

DMA Enable (DMAC1) ;

/* Enable the DMA interrupt */
DMA EnableTransferCompleteInt (DMAC1l, DMA CHO) ;

/* Init peripheral (SDFM.FLTO) to memory, pop SDFM.FLTO FIFO to memory */
DMA SetTransferType (§DMAC1->DMACH[0], DMA PERIPHERAL TO MEMORY ) ;

DMA SetBlockTransferSize (&§DMAC1->DMACH[O], 1) ;

DMA DisableSuspend (&DMAC1->DMACH[O0]) ;

DMA EnableChannellInt (&DMAC1->DMACH[0]) ;

/* Set source config */

DMA SetSourceAddr (§DMAC1->DMACH[0O], (uint32_t) (long) (&SDFM-
>SDFMFDAT [SDFM_FLTO] ) ) ;

DMA SetSourceAddrMode (&§DMAC1->DMACH[0O], DMA ADDRESS NO CHANGE ) ;

DMA SetSourceBurstlen (§DMAC1->DMACH[0], DMA BURST LENGTH 1 ITEM ) ;
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DMA SetSourceTransferWidth (¢§DMAC1->DMACH[0O], DMA TRANSFER IN WORD ) ;

DMA SetSourceHandShake (&§DMAC1->DMACH[0], DMA HANDSHAKE BY HARDWARE,
DMA_HANDSHAKE POL_ACTIVE HIGH ) ;

DMA SetSourcePeripheral (§DMAC1->DMACH[0O], DMA SPER SDFM FILTERO ) ;

/* Set destinationAddr Config */

DMA SetDestinationAddr (&DMAC1->DMACH[0], (uint32_t) (long) (&i32Data) ) ;

DMA_SetDestinationAddrMode(&DMAC1—>DMACH[ 1, DMA ADDRESS MODE_INCREASE )

DMA SetDestinationBurstLen (&DMAC1->DMACH[O], DMA BURST LENGTH 1 ITEM ) ;

DMA SetDestinationTransferWidth (&DMAC1->DMACH[O], DMA TRANSFER IN WORD ) ;

DMA SetDestinationHandShake (&DMAC1->DMACH[(O], DMA HANDSHAKE BY SOFTWARE,
DMA HANDSHAKE POL ACTIVE_HIGH ) ;

/* Enable the DMA interrupt */
DMA EnableTransferCompleteInt (DMACl1, DMA CHO) ;

/* Enable channel 0 interrupt */
DMA EnableChannelInt (&DMAC1->DMACH[O0]) ;

DMA EnableChannelTransfer (DMAC1l, DMA CHO) ;

int main(void)
CLOCK_InitWithRCO ( ) ;
Delay Init();

/*

* Init the UART

*/
PIN_SetChannel (PIN_GPIO62, PIN_GPIO62_UARTO_TXD) ;
PIN_SetChannel (PIN_GPIO63, PIN_GPIO63 UARTO_ RXD) ;
UART_Init (UARTO, ) ;

/* Config SDFM GPIO */
PIN_SetChannel (PIN_GPIO16, PIN_GPIO16_SDFM_SCKO) ;
PIN_SetChannel (PIN_GPIO17, PIN_GPIO17_SDFM_SDAO) ;

/* Init SDFM Serial Mode */
SDFM SerialInit (SDFM, SDFM CHO, SDFM FLTO) ;

/* Enable DMAC1 IRQ */
NVIC EnableIRQ( DMACL IRQn );

/* DMA request source */
SDFM_SetDMARequestSource (SDFM, SDFM_FLTO, SDFM _DMA REQ BY DATA READY) ;

/* DMA enable */
SDFM_EnableDMA(SDFM, SDFM_FLTO) ;

/* SDFM DMA Config */
SDFM DMA Config() ;

/* Enable channel and Filter */
SDFM _EnableChannel (SDFM, SDFM CHO) ;
SDFM_EnableDigitalFilter (SDFM, SDFM_FLTO) ;

/* Enable SDFM */
SDFM _Enable (SDFM) ;

/* Force sync Filter(Q */
SDFM ForceSyncDigitalFilter (SDFM, SDFM INC_ FLTO) ;
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printf ("SDFM Test..... \n") ;

while (1)
{
while (u32DataRxDone)
{
/* Disable DMA */
DMA Disable (DMACO) ;
DMA SetDestinationAddr (&DMAC1->DMACH[O],
(uint32_t) (long) (&i32Data) ) ;
/* Enable DMA */
DMA Enable (DMACO) ;
u32DataRxDone = 0;
/* Enable Channel 0 transfer*/
DMA EnableChannelTransfer (DMAC1l, DMA CHO) ;

}

void DMAC1l IRQHandler (void)
{
/* Get TRANSFER ERROR flag */
if (DMA GetGlobalIntFlag(DMAC1l, DMA INT TRANSFER ERROR) != 0)
{
printf ("DMA Channel Error!\n");
}

/* Get DMA_CHO TRANSFER COMPLETE flag */
if (DMA_ GetTransferCompleteIntFlag(DMAC1l, DMA CHO) !'= 0)

{
printf("filter result: %d\n", i32Data);

/* Clear DMA1l CHO TRANSFER COMPLETE flag */
DMA ClearTransferCompleteInt (DMAC1l, DMA CHO) ;
u32DataRxDone = 1;
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2.5  FTIEBALR DMA fi

AT B ADC R IE X BHE AT KA, IRJE K ADC SRAE 5 A JF 1T K445 SDFM it
1TUEE. 29 SDFM Y 5E Jm il DMA BEAT /&%,  fie)m H1 DAC HEAT WS RIS «

& 2-5: JEHITRE
2253 SDFMIESE
ADCRHEIEZEES
——» | ADC SDFM DMA |——» | DAC |—»

TR R IR DAC
HIRMEBEE

EOMARIEIRIEIREAN

DACH THE MR AR R IR 1B

HERFEERENT:
- VIRt RGP, UART 14 10 RLA W46 4L SDFM 1 GPIO;
- fic® SDFM TAEFEFATHR, FFk B IFATH A E I ADC;

- ¥Ilik1k ADC DhfE;
- f§ifit SDFM f¥] DMA Ihfg, 7 HEE DMA 1E5itH =5 B
-  [E DAC IRt

- {¥BE FIFO 15K A W DL A AT RE I8 . B I
- ffifE SDFM;

FFATIBSE DMA 55

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "spc2188.h"

int32_t i32Data = 0;
uint32_t u32DataRxDone;

/*
* @brief Calculate SDFM Gain
**/
int64_t SDFM GetGain (SDFM SincFilterTypeEnum eType, uint32_ t u320SR, uint32_t
u32A0SR)
{
int64_t i64Gain = 0;;

if ( eType == SDFM FASTSINC )

{
i64Gain = (int64 t)pow( u320SR, 2 ) * 2 * u32A0SR ;
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}

else

{
i64Gain = (int64_t)pow( u320SR, eType ) * u32AOSR ;

}

return i64Gain;

void SDFM DMA Config(void)

{

/* Enable DMA */
DMA Enable (DMAC1) ;

/* Enable the DMA interrupt */
DMA EnableTransferCompleteInt (DMAC1l, DMA CHO) ;

/* Init peripheral (SDFM.FLTO) to memory, pop SDFM.FLTO FIFO to memory */
DMA SetTransferType (§DMAC1->DMACH[0], DMA PERIPHERAL TO MEMORY ) ;

DMA SetBlockTransferSize (&§DMAC1->DMACH[O], 1) ;

DMA DisableSuspend (&DMAC1->DMACH[0]) ;

DMA EnableChannellInt (&DMAC1->DMACH[O0]) ;

/* Set source config */
DMA SetSourceAddr (&DMAC1->DMACH[0], (uint32_t) (long) (&SDFM-

>SDFMFDAT [SDFM _FLTO] ) ) ;

DMA SetSourceAddrMode (§DMAC1->DMACH[O], DMA ADDRESS NO CHANGE ) ;
DMA SetSourceBurstLen (&§DMAC1->DMACH[0O], DMA ] BURST LENGTH 1 ITEM ) ;
DMA SetSourceTransferWidth (&DMAC1->DMACH [ ], DMA TRANSFER IN WORD ) ;
DMA_SetSourceHandShake(&DMACl >DMACH[O], DMA | HANDSHAKE BY HARDWARE

DMA HANDSHAKE POL_ACTIVE HIGH ) ;

DMA_SetSourceEeripheral(&DMAC1—>DMACH[ 1, DMA_SPER_SDFM FILTERO ) ;

/* Set destinationAddr Config */

DMA SetDestinationAddr (&DMAC1->DMACH[0], (uint32_t) (long) (&i32Data) ) ;
DMA_ SetDestinationAddrMode (§DMAC1->DMACH[0], DMA ADDRESS_MODE_INCREASE ) ;
DMA_ SetDestinationBurstLen (&§DMAC1->DMACH[0], DMA BURST_LENGTH 1 ITEM ) ;
DMA SetDestinationTransferWidth (&DMAC1->DMACH[(O], DMA TRANSFER IN WORD )
DMA_SetDestinationHandShake(&DMAC1—>DMACH[ ], DMA HANDSHAKE BY SOFTWARE,

DMA HANDSHAKE POL_ACTIVE HIGH ) ;

/* Enable the DMA interrupt */
DMA EnableTransferCompleteInt (DMACl1, DMA CHO) ;

/* Enable channel 0 interrupt */
DMA EnableChannellInt (&DMAC1->DMACH[0]) ;

DMA EnableChannelTransfer (DMAC1l, DMA CHO);

void SDFM DAC_Config(void)

{

/* enable DACO */
COMP_EnableDAC (DACO) ;

/* Set DACO as Direct mode (DAC code is immediately update) */
COMP_SetDACCodeLoadTiming (DACO, DIRECT LOAD MODE) ;

/* DAC Buffer Initial, only DACBUFO_FROM DACO ~ DACBUFO_FROM DAC3 connect

to DACBUFO*/

COMP_SetDACBufferOInput (DACBUF0_FROM DACO) ;

’
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COMP_EnableDACBuffer (DACBUFO) ;

/* Enable DAC Buffer Output To GPIO */
COMP_EnableDACBufferOutputToGPIO (DACBUFO) ;

int main(void)
CLOCK_InitWithRCO ( ) ;
Delay Init();

/*

* Init the UART

*/
PIN_SetChannel (PIN_GPIO62, PIN_GPIO62_UARTO_TXD) ;
PIN_SetChannel (PIN GPIO63, PIN GPIO63 UARTO RXD) ;
UART Init (UARTO, ) ;

/* Init SDFM Serial Mode */
SDFM Parallellnit (SDFM, SDFM CHO, SDFM FLTO,
SDFM_PARALLEL FROM ADC_RESULTO) ;

/*ADC Init*/
ADC_Init(ADCO, ADC_CHO, ADCO_SHO_ P ANA IN6, ADCO_SHO N _GND,
ADC_SOC_TRIGGER_FROM_ SOFTWARE) ;

/* Enable DMAC1l IRQ */
NVIC EnableIRQ( DMACl1 IRQOn );

/* DMA request source */
SDFM_SetDMARequestSource (SDFM, SDFM_FLTO, SDFM _DMA REQ BY DATA READY) ;

/* DMA enable */
SDFM _EnableDMA (SDFM, SDFM FLTO) ;

/* SDFM DMA Config */
SDFM DMA Config() ;

/* SDFM DAC Config */
SDFM DAC Config() ;

/* Force sync Filter(Q */
SDFM ForceSyncDigitalFilter (SDFM, SDFM INC_ FLTO) ;

/* Enable channel and Filter */
SDFM_EnableChannel (SDFM, SDFM CHO) ;
SDFM_EnableDigitalFilter (SDFM, SDFM_FLTO) ;

/* Enable SDFM module */
SDFM _Enable (SDFM) ;

printf ("SDFM Test..... \n");
ADC_ForceChannelSOC (ADCO, ADC_CHO) ;

while (1)
{

if (u32DataRxDone)
{
DMA SetDestinationAddr (&§DMAC1->DMACH[O0],
(uint32_t) (long) (&i32Data) ) ;
u32DataRxDone = 0;
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/* Enable Channel 0 transfer*/
DMA EnableChannelTransfer (DMACl, DMA CHO);

}

/* Wait for the ADC sample data conversion to complete */
while (ADC_GetSHEOCFlag (ADCO, ADC_CHO) == 0) {}

ADC_ForceChannelSOC (ADCO, ADC_CHO) ;

void DMAC1_IRQHandler (void)

{

int32_t i32DACCode = 0;

/* Get TRANSFER ERROR flag */
if (DMA_GetGlobalIntFlag(DMAC1l, DMA INT TRANSFER ERROR) '= 0)

{
}

printf ("DMA Channel Error!\n");

/* Get DMA_CHO TRANSFER COMPLETE flag */
if (DMA_ GetTransferCompleteIntFlag(DMACl, DMA CHO) !'= 0)

{

/* Get ADC code */
i32DACCode = i32Data / SDFM GetGain (SDFM_SINC2, 16, 1);

/* Convert ADC code to DAC code */
i32DACCode = i32DACCode / 8;
COMP_SetDACCode(DACO, i32DACCode) ;

/* Clear DMA_CHO TRANSFER COMPLETE flag */
DMA ClearTransferCompleteInt (DMAC1l, DMA CHO) ;
u32DataRxDone = 1;
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FATIES PWM [FEI2B

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "spc2188.h"

/* This macro is used to get the PWM period with a specified frequency */

#define PWMPeriod (u32PWMFreqHz)

( (CLOCK_GetModuleClock (PWM_MODULE) ) /u32PWMFreqHz) /2;

#define PWM_FREQ 10000 /* 20kHz
PWM */

#define PWM DB_NS 100 /* 1000ns
*/

int32_t i32Data = 0;
uint32_t u32DataRxDone;
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/*

* @brief Calculate SDFM Gain

**/
int64_t SDFM GetGain (SDFM SincFilterTypeEnum eType, uint32 t u320SR, uint32_t
u32A0SR)

{
int64_t i64Gain = 0;;

if ( eType == SDFM_FASTSINC )
{

i64Gain = (int64_t)pow( u320SR, ) * * u32A0SR ;
}
else
{

i64Gain = (int64_t)pow( u320SR, eType ) * u32AOSR ;
}

return i64Gain;

void SDFM DMA Config(void)
{

/* Enable DMA */

DMA Enable (DMAC1) ;

/* Enable the DMA interrupt */
DMA EnableTransferCompleteInt (DMAC1l, DMA CHO) ;

/* Init peripheral (SDFM.FLTO) to memory, pop SDFM.FLTO FIFO to memory */
DMA SetTransferType (§DMAC1->DMACH[0], DMA PERIPHERAL TO MEMORY ) ;

DMA SetBlockTransferSize (&DMAC1->DMACH[O], 1) ;

DMA DisableSuspend (&DMAC1->DMACH[O0]) ;

DMA EnableChannellInt (&DMAC1->DMACH[0]) ;

/* Set source config */

DMA SetSourceAddr (§DMAC1->DMACH[O], (uint32_t) (long) (&SDFM-
>SDFMFDAT[SDFM_FLTO] ) )

DMA SetSourceAddrMode (§DMAC1->DMACH[0], DMA ADDRESS NO CHANGE ) ;

DMA_SetSourceBurstLen(&DMAC1—>DMACH[ 1, DMA;BURST_LENGTH_I_ITEM )

DMA SetSourceTransferWidth (¢§DMAC1->DMACH[0O], DMA TRANSFER IN WORD ) ;

DMA SetSourceHandShake (&DMAC1->DMACH[(0], DMA HANDSHAKE BY HARDWARE,
DMA HANDSHAKE POL ACTIVE_HIGH ) ;

DMA SetSourcePeripheral (§DMAC1->DMACH[0O], DMA SPER SDFM FILTERO ) ;

/* Set destinationAddr Config */

DMA SetDestinationAddr (&DMAC1->DMACH[0], (uint32_t) (long) (&i32Data) ) ;

DMA SetDestinationAddrMode (&§DMAC1->DMACH[0], DMA ADDRESS MODE_ INCREASE ) ;

DMA SetDestinationBurstLen (&DMAC1->DMACH[O], DMA BURST LENGTH 1 ITEM ) ;

DMA SetDestinationTransferWidth (&DMAC1->DMACH[O], DMA TRANSFER IN WORD ) ;

DMA SetDestinationHandShake (&4DMAC1->DMACH[(O], DMA HANDSHAKE BY SOFTWARE,
DMA_HANDSHAKE POL_ACTIVE HIGH ) ;

/* Enable the DMA interrupt */
DMA EnableTransferCompleteInt (DMAC1l, DMA CHO) ;

/* Enable channel 0 interrupt */
DMA EnableChannellInt (&DMAC1->DMACH[O0]) ;

DMA EnableChannelTransfer (DMACl, DMA CHO);
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void SDFM DAC Config(void)
{
/* enable DACO */
COMP_EnableDAC (DACO) ;

/* Set DACO as Direct mode (DAC code is immediately update) */
COMP_SetDACCodeLoadTiming (DACO, DIRECT LOAD MODE) ;

/* DAC Buffer Initial, only DACBUFO_FROM DACO ~ DACBUFO_FROM DAC3 connect
to DACBUFO*/

COMP_SetDACBufferOInput (DACBUF0_FROM DACO) ;

COMP_EnableDACBuffer (DACBUFO) ;

/* Enable DAC Buffer Output To GPIO */
COMP_EnableDACBufferOutputToGPIO (DACBUFO) ;

void SDFM PWM Config(void)
{
/* PWM init */
PWM_InitComplementaryPairChannel (PWMO, PWM FREQ, PWM DB _NS) ;

/* TBCNT is counting up trigger event */
PWM_SetSOCCTiming (PWMO, EQU ZERO) ;

/* Enable SOCC signal generation */
PWM _EnableSOCC (PWMO) ;

/* Set the period to generate PWM SOC */
PWM_SetSOCCPeriod (PWMO, ON_1ST EVENT) ;

/* Set CMPC to PWMO->TBPRD * 2 */
PWM_SetCMPC (PWMO, PWMO->TBPRD * 2);

/* Enable PWM counter */
PWM_RunCounter (PWMO) ;

int main(void)
CLOCK_InitWithRCO(240000000U) ;
Delay Init();

/*

* Init the UART

*/
PIN SetChannel (PIN GPIO62, PIN GPIO62_ UARTO_TXD) ;
PIN_SetChannel (PIN_GPIO63, PIN_GPIO63 UARTO_RXD) ;
UART Init(UARTO, 38400);

/* Init SDFM Serial Mode */
SDFM_ParallelInit(SDFM, SDFM_CHO, SDFM_FLTO,
SDFM_PARALLEL_FROM ADC_RESULTO) ;

/* Set digital filter sync event */
SDFM SetDigitalFilterSyncSource (SDFM, SDFM FLTO, SDFM _SYNC BY PWMOSOCC) ;

PWM_ InitComplementaryPairChannel (PWMO, PWM FREQ, PWM DB NS);
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/* SDFM PWM Config */
SDFM_PWM Config() ;

/* PWM GPIO Config */
PIN SetChannel (PIN GPIO36, PIN GPIO36 PWMOA) ;
PIN SetChannel (PIN GPIO37, PIN GPIO37 PWMOB) ;

/*ADC Init*/
ADC_Init(ADCO, ADC_CHO, ADCO_SHO_ P ANA IN6, ADCO_SHO_N_GND,
ADC_SOC_TRIGGER_FROM_SOFTWARE) ;

/* Enable DMAC1l IRQ */
NVIC_EnableIRQ( DM.ACl_IRQn )

/* DMA request source */
SDFM_SetDMARequestSource (SDFM, SDFM FLTO, SDFM DMA REQ BY DATA READY) ;

/* DMA enable */
SDFM_EnableDMA (SDFM, SDFM FLTO) ;

/* SDFM DMA Config */
SDFM DMA Config() ;

/* SDFM DAC Config */
SDFM DAC Config() ;

/* Force sync Filter(Q */
SDFM_ForceSyncDigitalFilter (SDFM, SDFM_INC_FLTO) ;

/* Enable channel and Filter */
SDFM _EnableChannel (SDFM, SDFM CHO) ;
SDFM_EnableDigitalFilter (SDFM, SDFM_FLTO) ;

/* Enable SDFM module */
SDFM _Enable (SDFM) ;

printf ("SDFM Test..... \n");
ADC_ForceChannelSOC (ADCO, ADC_CHO) ;

while (1)
{
if (u32DataRxDone)
{
DMA SetDestinationAddr (&DMAC1->DMACHI[O],
(uint32_t) (long) (&i32Data) )
u32DataRxDone = 0;
/* Enable Channel 0 transfer*/
DMA EnableChannelTransfer (DMAC1l, DMA CHO) ;

}

/* Wait for the ADC sample data conversion to complete */
while (ADC_GetSHEOCFlag (ADCO, ADC_CHO) == 0) {}

ADC_ForceChannelSOC (ADCO, ADC_CHO) ;

void DMAC1l IRQHandler (void)

{
int32_t i32DACCode = 0;

/* Get TRANSFER ERROR flag */
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if (DMA GetGlobalIntFlag(DMAC1l, DMA INT TRANSFER ERROR) != 0)
{
printf ("DMA Channel Error!\n");

}

/* Get DMA CHO TRANSFER COMPLETE flag */
if (DMA GetTransferCompleteIntFlag(DMACl, DMA CHO) !'= 0)
{
/* Get ADC code */
i32DACCode = i32Data / SDFM GetGain (SDFM _SINC2, 16, 1);

/* Convert ADC code to DAC code */
i32DACCode = i32DACCode / 8;
COMP_SetDACCode (DACO, i32DACCode) ;

/* Clear DMA_CHO TRANSFER COMPLETE flag */
DMA ClearTransferCompleteInt (DMAC1l, DMA CHO) ;
u32DataRxDone = 1;
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