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• 3  16 ΟƝ

• 4 SPI ˼ࡐ

• ⹎ᆶԯ㤇ⷭ 9 Mbps *

⸟ޱ⸟ޱ⸟ޱ⸟ޱ

SPI ǖᳳǿ♻ضᒳ 4 ᳮǖ SPI ǔ⸇ǿ 3 ᳮSPI ǔ⸈៼ǔ

⼬͞İ⼗ SPI ˼ࡐ⧧ SPI ⧭⹉㒓ض 8 ㎮SPI 
ǖ⸇͞İ⽼ᶝ 3  16 ㎮ፗ㖍ض SPI ㎮⹉

SPI ěض♻Х㋎ (SCLK)ǖ (MISO)ǖ (MOSI)

♻ΟƝ (SDAT) ⸸Ę (SS)

ХፗХፗХፗХፗ SPI ǖǖǖǖ

➰ PSoC 㔯➰ SPI ⧭⸍ǔፗ SPI ǖᳳ㒓ፗض

ԸSPI ᒳSPI ǖ⸇ፗ⧧ᇟᠪ᪪♻ǔᒳ

㔯➰ PSoC  SPI ǖ⹉ᒳፗ SPI ᳳፗᠪ

ᳳᒳ຤୪֔ǿ SPI ǖᳳፗᒳ᚛Ἤᒳፗᠪᳳ

*
ও MOSI+MISO⇓⇔ǔࡐ⇓⨦⟰ᔣ୰୰፤੃Ⴈ₱⇦⨕ᳵ⇔Ըͷ⇗

ԯ㤇㑿ࡐ 1 Mbps⇓፠⼗Ὁ㑿⇔

♻⧭ǔ♻⧭ǔ♻⧭ǔ♻⧭ǔ (SPI) ǖǖǖǖ
2.10



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 2㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

ⷂⷂⷂⷂ/ⷂ⸍ǔⷂ⸍ǔⷂ⸍ǔⷂ⸍ǔ

՛₱᳼ SPIᳳᒳ៼ⷂⷂ⸍ǔI/O⚗ᒳю (*)⚗ᝩ⨔ I/OἬ I/O⨣н
ᒳ㒿⏾ᥕ

misoⷂⷂⷂⷂ *
misoⷂⷂ֔’⧭ᒳǖ (MISO)ΟƝᳮΟƝᳮΟƝᳮΟƝᳮΟ⧭ᶝ

MOSI + MISOХওⷂ⟰׋⟰㚪⸍ǔওⷂ

sdatⷂⷂⷂⷂⷂⷂⷂⷂ *
sdatⷂⷂⷂ♻ΟƝ (SDAT)ΟƝᳮΟƝᳮΟƝᳮΟƝᳮΟ⧭ᶝХፗওⷂ

 1SPIࡐࡐࡐࡐΟƝ፠ǖⷂΟƝ፠ǖⷂΟƝ፠ǖⷂΟƝ፠ǖⷂ

 2SPIࡐࡐࡐࡐΟƝ፠ⷂǖΟƝ፠ⷂǖΟƝ፠ⷂǖΟƝ፠ⷂǖ

Х㋎Х㋎Х㋎Х㋎ⷂⷂⷂⷂ*
Х㋎ⷂ♻⹉ᒳ⹎ᆶ⹎ᆶўⷂХ㋎㛀ᆶᒳ 1/2



PSoC® Creator ᳳΟƝ ♻⧭ǔ (SPI) ǖ

ζڒᵅ001-68902 ⧑ၷ ** ᥛ 3㚤 34㚤

Х㋎⸸ĘХ㋎⸸ĘХ㋎⸸ĘХ㋎⸸ĘΟ⧭ᶝ⼗ХХ㋎ⷂ⟰׋⟰㚪⸍ǔওⷂ׋ፗ

⼗Х㋎㔯ᒳΟƝ⹎ᆶ㔯ᒳХ㋎፠ PSoC Creator⠒ֿǿ

ⷂⷂⷂⷂ

 SPIქթᢩ㐡ქ⸈Ƹ঒ⷂǔͥᒳΟƝўఴ㒓 FIFO
᳾ͥⷂᒳΟƝ⨦ଗES2⃞ၶ͞İⰞ፠Ἤḻ ES2⃞ၶ㚨ᔝ
ፗᳳХϜওⷂ

mosiⷂⷂⷂⷂ *
mosiⷂⷂ֔’ᳮᒳǖᒳǖ (MOSI)ΟƝᳮΟƝᳮΟƝᳮΟƝᳮΟ⧭ᶝ

MOSI + MISOХওⷂ⟰

sclkⷂⷂⷂⷂ
sclkⷂⷂ♻Х㋎ (SCLK)ǖঔХ㋎ⷂǿᴈᳮᒳ⧭

ssⷂⷂⷂⷂ
ssⷂ᚛ǖ⸸Ę (SS)ⷂᳮᒳ⧭⸍ǔΟ⠒
ፗስ⧭ḴԸ፠ǖᒳ SS⨦⟰ᒳᝩ

 3⸸Ęⷂ•⠒ፗ⸸Ęⷂ•⠒ፗ⸸Ęⷂ•⠒ፗ⸸Ęⷂ•⠒ፗ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 4㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

 4ǖᒳ⸸Ęǖᒳ⸸Ęǖᒳ⸸Ęǖᒳ⸸Ę

ѭᝩ SS SCLK㐣ᒳХẃ

CPHA =0

CPHA =1

ଗଗଗଗ׋ՙፎSPI֐ SS₱/ⷂՎ㐣⧭ᶝ㤇፤

rx_interruptⷂⷂⷂⷂ
⨔ϜⷂўἬᒳ RXϜಿᳳᒳ⹪ⷀ ORⷿᧆᴂ׋Ἤᒳ RXϜಿ trueХও
㤇፤

tx_interruptⷂⷂⷂⷂ
⨔ϜⷂўἬᒳ TXϜಿᳳᒳ⹪ⷀ ORⷿᧆᴂ׋Ἤᒳ TXϜಿ trueХও
㤇፤



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 5㚤 34㚤

ስስስስ

㴇⧓PSoC Creatorᳳᔝ SPIǖᳳᒳᝩᇟ⸈⸍ǔ⨲Σ
ᒳⷂⷂὉХ㋎ಿᝩХፗ 4ᳮ 3ᳮSPI⸍ǔ

 54ᳮᳮᳮᳮ⸍ǔᝩ⸍ǔᝩ⸍ǔᝩ⸍ǔᝩ

 63ᳮᳮᳮᳮ⸍ǔᝩ⸍ǔᝩ⸍ǔᝩ⸍ǔᝩ

ଗଗଗଗ׋ፗᝩ⨦⽼ᶝὉᳳஷ⸸Ę৾⽼ⷂὉMISO SDATⷂ
ⷂᒳঔⷂঔⷂঔⷂঔⷂΟ⨔ΟᔧὉ⽼ᶝ⨌ٵᒳὉὉὉὉ >ⷂⷂⷂⷂ⸸㚨

Ο⧭ᶝΟ⧭ᶝΟ⧭ᶝΟ⧭ᶝ

 SPIǖᳳą⧭⧐ᳳᥕ⽼ᶝ⨌ٵ

㖑ᒳᤏ₱᳼ SPIǖΟፗ⽼ᶝ⨌ٵ⸊♻⽼ᶝ⸈ᤏ₱⸇Ķн
ў᚛⸇ў⶞ᇟ⸸㚨

᚛⶞⸸㚨᚛⶞⸸㚨᚛⶞⸸㚨᚛⶞⸸㚨

᚛⽼ᶝ⸸㚨ፗԣͨ㚨ᔝͭᶝ᚛ᒳϨ׋⸈⸸㚨⸊♻ԣͨ

㚪⿼ϟֳ᚛⶞⽼ᶝ⸸㚨ͭᶝֳ⧭ᶝ⸈ΟХ㔯➰⧭

ᶝᒳ㒾Хፗǿᒳ APIͨ⸈᚛ΟضԸю (*)



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 6㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

⽼ᶝ⽼ᶝ⽼ᶝ⽼ᶝ⸸㚨⸸㚨⸸㚨⸸㚨

⽼ᶝ⽼ᶝ⽼ᶝ⽼ᶝ⸸㚨৾ SPIᳳ㔯ᒳ՛Οও⸈Οў㟅⟰ᒳፗ⽼ᶝᒳΟ

ଗଗଗଗ଑ᒳᝩўᬪᴎᒳⷂⷂ⚗ᝩХǖ㊷⸸Ęᒳࡐ⧭ᶝ⸊♻

ΟƝ⿶٦

ࡐࡐࡐࡐ *

ࡐ⸸㚨ԸࡐΟፗ⹉㔯➰ፗᒳХ㋎ᔧХ㋎ְࡐࡐࡐࡐ 0ࡐ 1
ࡐ 2ࡐ 3⚗ࡐ⨦㐴ওΟƝ⚗ᒳἬ⨣н⼗

ࡐࡐࡐࡐ CPHA CPOL

0 0 0

1 0 1

2 1 0

3 1 1

ΟƝᳮΟƝᳮΟƝᳮΟƝᳮ

ΟƝᳮΟƝᳮΟƝᳮΟƝᳮΟǔፗ SPI⹉ 4ᳮ (MOSI+MISO) 3ᳮ

ΟƝΟƝΟƝΟƝ *

ΟƝΟƝΟƝΟƝΟፗ SPIM_ReadRxData() SPIM_WriteTxData()ΟⷂХॐⷂᒳ
㴇⧓Ο₱8⸸Ę 3 16ᒳΣΟ



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 7㚤 34㚤

ᠪϨᠪϨᠪϨᠪϨ *

ᠪϨᠪϨᠪϨᠪϨΟፗ♻ΟƝᒳⷂϨ⧭ᶝ MSB_FirstХ㟅ⷂԯ㤇Ըͷ⸈
ў⹉ⷶΟƝᠪᇟᒳ⧭ᶝ LSB_FirstХ㟅ⷂԯԸͷ⸈ў⹉ⷶΟƝ
ᠪᇟᒳ

⹎ᆶ⹎ᆶ⹎ᆶ⹎ᆶ *

׋ХХХХ㋎⸸Ę㋎⸸Ę㋎⸸Ę㋎⸸ĘΟ㤇᳖㤇᳖㤇᳖㤇᳖⸸㚨⧭ᶝ⼗Х㋎⹎ᆶ⹎ᆶ⹎ᆶ⹎ᆶΟ SCLK⹎
⮚⼗Х㋎ᒳХ㋎㛀ᆶ SCLK⹎ᆶᒳ 2׋Х㋎⸸ĘΟ⧭ᶝ
⼗Х㋎ওΟૐԸፗ

㤇᳖㤇᳖㤇᳖㤇᳖⸸㚨⸸㚨⸸㚨⸸㚨

㤇᳖㤇᳖㤇᳖㤇᳖⸸㚨ǿ㑳ἬᒳΟ

Х㋎⸸ĘХ㋎⸸ĘХ㋎⸸ĘХ㋎⸸Ę *

Х㋎⸸ĘХ㋎⸸ĘХ㋎⸸ĘХ㋎⸸ĘΟ⧧ፗΟƝ⹎ᆶ SCLKፎ⸸Ę⼗⽼ᶝᒳХ㋎⼗⽼ᶝᒳХ㋎⧭ᶝ
⼗Х㋎ХPSoC Creator٨Ɲ⹎ᆶ⹎ᆶ⹎ᆶ⹎ᆶΟ⧐ᧆ⽼ᶝ㔯ᒳХ㋎㛀ᆶ⧭ᶝ⼗

Х㋎ХᳳǖΟƝ⹎ᆶў٨Ɲፗ⸍ǔᒳХ㋎ಿѭᝩ㚳⧐ᒳ⹎ᆶ׋ওΟ

⧭ᶝ⼗Х㋎Х㋎ⷂᥕ⟰

ଗଗଗଗ⧭ᶝ⹎ᆶ⼗Х㋎㛀ᆶХ⨦᚝ PSoC CreatorፗᬪᴎХ㋎㛀ᆶǿ
ওፎ㚨ᔝХѭᝩ֐ԸХ㋎᫭Ⅎᒳ⦕ও⦕ PSoC Creator
⧭ᶝᒳ㑴Х㋎⸸ĘўԣͨᬪᴎХ㋎⸇ўᳳХ㋎ഐ⯢Х㋎⧭ᶝᬪᴎ➰ੱⷭԯ





♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 8㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

RX ᵂᵂᵂᵂ *

RX ᵂᵂᵂᵂΟᇞΟƝᵂ⽼ᒳ₱/׋ওΟ
⧭ᶝ 1-4᚛ᇟ FIFOᒳᥛ 4₱/ 1 3ፗၷ՛ፗ
‣ᇟĶᝩ⨔঒᚝ᒳ㍈⨞ضԸԯ㎮ 255₱/ᒳፗ 4₱/
FIFOǿᒳ APIǖᒳ㑤

TX ᵂᵂᵂᵂ *

TX ᵂᵂᵂᵂΟᇞΟƝᵂ⽼ᒳ₱/׋ওΟ⧭
ᶝ 1-4᚛ᇟ FIFOᒳᥛ 4₱/ 1 3ፗၷ՛ፗ
‣ᇟĶᝩ⨔঒᚝ᒳ㍈⨞ضԸԯ㎮ 255ᒳፗ 4₱/ FIFO
ǿᒳ APIǖᒳ㑤

ἬἬἬἬ TX / RX⼗Ϝ⼗Ϝ⼗Ϝ⼗Ϝ

ἬἬἬἬ TX / RX⼗Ϝ⼗Ϝ⼗Ϝ⼗Ϝ⸸㚨⧧ፗ SPIǖᳳᒳ㚳 TX RX ISRḴǿ’
ᒳ’ ISR׋ፗ’ᒳᘰప⸈㚳 ISR׋㔯➰ԣ
ͨ׋⸸Ę⼗Ϝፗ⸍ǔ SPIǖϜⷂᒳ’ᘰ֔ǿ⼗Ϝ
ᳳ

׋ RX TXᵂ 4ᳳ’⧭ᶝᔧΟ㔯➰⼗ ISR֔ስ᚛
FIFO RX/ TXᵂᒳⷂSPIǖᒳϜⷂὉ᳷⟰ፗⷂᒳ
ⷂ⼗Ϝᒳᔧཥওⷂፗ DMA⨦ੱಿḴፗᵅᠺΟᬪᴎ㔯ᒳΟ


ଗଗଗଗ

•  RXᵂ 4₱/ХRX FIFO NOT EMPTYϜ᳷Ἤქ
Ἤឰፗ‣㍈⨞ᒳᵂἬ

•  TXᵂ 4₱/ХTX FIFO NOT FULLϜ᳷Ἤქ
Ἤឰፗ‣㍈⨞ᒳᵂἬ

•  4₱/ᒳᵂSPIϜ㚪ἬქἬ⸊♻঒
᚝ᒳᵂስ

ϜϜϜϜ

ϜϜϜϜ⸸ĘΟ⧧⽼ᶝἬᒳ‣Ϝᒳ⼗ϜፎўԸἬᒳ TX RX
ქᒳǘᘰ ORⷿᧆᴂ׋ፗ⸈Ο⸸Ęᒳፗፗᳳ⽼ᶝᇟᒳǘ
ᘰ



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 9㚤 34㚤

Х㋎⸸ĘХ㋎⸸ĘХ㋎⸸ĘХ㋎⸸Ę

⸸Ę⼗Х㋎⽼ᶝХPSoC Creator⧐ᧆ㔯ᒳ㛀ᆶХ㋎ಿፎᇟ㔯ᒳХ㋎⧭ᶝ⭳
ಿ㚪ǿХ㋎ᳳ⧐ᧆ㔯ᒳХ㋎㛀ᆶ⨔㛀ᆶў㔯⹎ᆶ SCLK㛀ᆶᒳ 2


ଗଗଗଗ

⧭ᶝ⹎ᆶ⼗Х㋎㛀ᆶХ⨦᚝ PSoC CreatorፗᬪᴎХ㋎㛀ᆶǿও
ፎ㚨ᔝХѭᝩ֐ԸХ㋎᫭Ⅎᒳ⦕ও⦕ PSoC Creator⧭ᶝᒳᕎ
Х㋎⸸ĘўԣͨᬪᴎХ㋎⸇ўᳳХ㋎ഐ⯢Х㋎⧭ᶝᬪᴎ➰ੱⷭԯ

ͭᶝͭᶝͭᶝͭᶝ

SPIǖᳳͭᶝ UDB㑤Ըͭᶝ⹉ⷶ cyfitter.hζǿᴈ API

⭳ಿ⭳ಿ⭳ಿ⭳ಿ

⷗ᆶ⷗ᆶ⷗ᆶ⷗ᆶ

ΟࡐΟࡐΟࡐΟࡐ

API 

₱₱₱₱

ὉὉὉὉ৾৾৾৾

⼗⼗⼗⼗ I/OΟƝⰞΟƝⰞΟƝⰞΟƝⰞ 

ქქქქ

 ǖǖǖǖ ⧐Ο⧐Ο⧐Ο⧐Ο 7 㐙㐙㐙㐙 RAM

SPIǖ
8

1 12 2 1 1 849 19 4

SPIǖ
16

2 12 2 1 1 926 21 4

ፗᠺᵅᠺǔፗᠺᵅᠺǔፗᠺᵅᠺǔፗᠺᵅᠺǔ

ፗᠺᵅᠺǔ (API)ᠺ⧧ⷿ♻Хፗ⶞⽼ᶝᳳ⚗৾Οᒳǔ
⸊♻⨣н₱ԣ⨕ᳵ᳼৾Ο

㴇⧓PSoC Creator᠟SPIM_1⽼ᴈǿᒳ⧭⧐ᒳᥛᳳ
⨔⿼ᥕض⧵ᥕ⨜଄⟳ᒳ⨔᠟৾Ο᠟

⿾⿾ᥕᒳᴯ⨪⚗ፗ᠟SPIM

ΟΟΟΟ ⨣н⨣н⨣н⨣н

SPIM_Start ⨲ፗ SPIM_Init() SPIM_Start()ᥛॐᳳХ⨲ፗ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 10㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

ΟΟΟΟ ⨣н⨣н⨣н⨣н

SPIM_Stop ឰ঑ SPIM˼

SPIM_EnableTxInt Ἤ⼗ TXϜ⨦ੱ

SPIM_EnableRxInt Ἤ⼗ RXϜ⨦ੱ

SPIM_DisableTxInt ឰፗ⼗ TXϜ⨦ੱ

SPIM_DisableRxInt ឰፗ⼗ RXϜ⨦ੱ

SPIM_SetTxInterruptMode  TXϜಿ⽼ᶝἬ

SPIM_SetRxInterruptMode  RXϜಿ⽼ᶝἬ

SPIM_ReadTxStatus ⸃ TXქᒳქ

SPIM_ReadRxStatus ⸃ RXქᒳქ

SPIM_WriteTxData ⷂᵂͭᶝፗᳮХ㐣⸰ᒳ₱/

SPIM_ReadRxData ⸃ǔͥᵂፗǔͥΟƝᒳ₱/

SPIM_GetRxBufferSize ⸃ RXᵂͥᒳΟƝᒳ₱/

SPIM_GetTxBufferSize ⸃ TXᵂ᥸ⷂᒳΟƝᒳ₱/

SPIM_ClearRxBuffer ఴ㒓ԸͥᒳΟƝᒳ RXᵂ㑤 RX FIFO

SPIM_ClearTxBuffer ఴ㒓ԸⷂΟƝᒳ TXᵂ㑤 TX FIFO

SPIM_TxEnable ׋㊷ࡐ⸊♻⽼ᶝ⧭ᶝፗⷂᒳ SDATⷂⷂ

SPIM_TxDisable ׋㊷ࡐ⸊♻⽼ᶝ⧭ᶝፗǔͥᒳ SDATⷂⷂ

SPIM_PutArray ΟƝΟᳳͭⷂᵂ

SPIM_ClearFIFO ఴ㒓 RX᚛ FIFOͥᒳΟƝ

SPIM_Sleep ⹉ⷶ⨲ፗ SPIM_SaveConfig() SPIM_Stop()Ο SPIMᳳᶝṆ
ࡐ

SPIM_Wakeup Ṇࡐ⿁⿼ϟἬ SPIMᳳ

SPIM_Init 㴇⧓ SPIM⽼ᶝ

SPIM_Enable  SPIMἬ˼

SPIM_SaveConfig  SPIM᚛⽼ᶝ

SPIM_RestoreConfig  SPIM᚛⽼ᶝ



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 11㚤 34㚤

⿾⿾⿾⿾

⿾⿾⿾⿾ ⨣н⨣н⨣н⨣н

SPIM_initVar Ķᝩў SPIǖ⿾ 0ᠼᥛॐ⨲ፗ SPIM_Start()Х⧭ᶝ
 1⸈⧧ᥛॐ⨲ፗ SPIM_Start()ᠺᳳЏ㔯⿼ϟ⿼ϟ
׋㔯➰⿼ϟᳳ SPIM_Start() SPIM_Enable()Ο⨲ፗ
SPIM_Init()Ο

SPIM_txBufferWrite APIॐΟƝᵂᒳⷂᵂᶝ

SPIM_txBufferRead SPIM᚛ॐᵂ⨪ⷂΟƝᒳⷂᵂᶝ

SPIM_rxBufferWrite SPIM᚛ॐͥΟƝΟƝᵂᒳǔͥᵂᶝ

SPIM_rxBufferRead APIॐᵂ⨪ΟƝᒳǔͥᵂᶝ

SPIM_rxBufferFull Ķᝩ⶞ᵂ೑

SPIM_RXBUFFER[] ፗͥᒳΟƝ

SPIM_TXBUFFER[] ፗ➰⸰ᒳΟƝ

void SPIM_Start(void)
⨣н⨣н⨣н⨣н ওΟХ⨲ፗ SPIM_Init() SPIM_Start()ᥛॐᳳХ⨲ፗওΟ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_Stop(void)
⨣н⨣н⨣н⨣н ⹉ⷶឰፗ⼗Х㋎⼗Ϝ٦⸈׋⽼ᶝឰፗ SPIM˼

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 12㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

void SPIM_EnableTxInt (void)
⨣⨣⨣⨣нннн Ἤ⼗ TXϜ⨦ੱ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_EnableRxInt (void)
⨣н⨣н⨣н⨣н Ἤ⼗ RXϜ⨦ੱ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_DisableTxInt (void)
⨣н⨣н⨣н⨣н ឰፗ⼗ TXϜ⨦ੱ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_DisableRxInt (void)
⨣н⨣н⨣н⨣н ឰፗ⼗ RXϜ⨦ੱ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 13㚤 34㚤

void SPIM_SetTxInterruptMode (uint8 intSrc)
⨣н⨣н⨣н⨣н ⽼ᶝქ⠕Ϝ

ΟΟΟΟ uint8 intSrc➰ἬᒳϜᒳ৤

 ⨣н⨣н⨣н⨣н

SPIM_INT_ON_SPI_DONE ፠ SPIḻἬϜ

SPIM_INT_ON_TX_EMPTY ፠ TX FIFOᢩḻἬϜ

SPIM_INT_ON_TX_NOT_FULL ፠ TX FIFOՙഐḻἬϜ

SPIM_INT_ON_BYTE_COMP ፠₱/ḻἬϜ

SPIM_INT_ON_SPI_IDLE ፠ SPI IDLEḻἬϜ

 TXქᒳ৤ǁও㚪ўζᒳ TXქǘᘰᒳᳳ
Ըԣ⨦ḲওΟƝ⚗ᒳ₱

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_SetRxInterruptMode (uint8 intSrc)
⨣н⨣н⨣н⨣н ⽼ᶝქ⠕Ϝ

ΟΟΟΟ uint8 intSrc➰ἬᒳϜᒳ৤

 ⨣н⨣н⨣н⨣н

SPIM_INT_ON_RX_FULL ፠ RX FIFOഐḻἬϜ

SPIM_INT_ON_RX_NOT_EMPTY ፠ RX FIFOᢩḻἬϜ

SPIM_INT_ON_RX_OVER ፠ RX Bufⷶ⹎ḻἬϜ

 RXქᒳ৤ǁও㚪ўζᒳ RXქǘᘰᒳᳳ
Ըԣ⨦ḲওΟƝ⚗ᒳ₱

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 14㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

uint8 SPIM_ReadTxStatus (void)
⨣н⨣н⨣н⨣н ⸃ TXქᒳქԸԣ⨦⟰ওΟƝ⚗ᒳქ₱

ΟΟΟΟ Џ

⸃⸃⸃⸃ uint8ᒳ TXქ

 ⨣н⨣н⨣н⨣н

SPIM_STS_SPI_DONE SPI

SPIM_STS_TX_FIFO_EMPTY TX FIFOᢩ

SPIM_STS_TX_FIFO_NOT_FULL TX FIFOՙഐ

SPIM_STS_BYTE_COMPLETE ₱/

SPIM_STS_SPI_IDLE SPI IDLE

ፗፗፗፗ TXქ⨪Хఴ㒓

uint8 SPIM_ReadRxStatus (void)
⨣н⨣н⨣н⨣н ⸃ RXქᒳქԸԣ⨦⟰ქ₱

ΟΟΟΟ Џ

⸃⸃⸃⸃ uint8ᒳ RXქ

 ⨣н⨣н⨣н⨣н

SPIM_STS_RX_FIFO_FULL RX FIFOഐ

SPIM_STS_RX_FIFO_NOT_EMPTY RX FIFOᢩ

SPIM_STS_RX_FIFO_OVERRUN RX Bufⷶ⹎

ፗፗፗፗ RXქ⨪Хఴ㒓

void SPIM_WriteTxData (uint8/uint16 txData)
⨣н⨣н⨣н⨣н ፗ SPIᳮХ㐣ͭᶝⷂᵂ➰⸰ᒳ₱/

ΟΟΟΟ uint8/uint16 txData➰ SPIⷂᒳΟƝ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ΟƝͭᶝᵂᔣ㖑ᒳԸΟƝⷂ਄ⷂওΟᔣ

㌰ქᔣⷂᵂԸᢩ㐣঑

ఴ㒓ᳳᒳ TXქ



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 15㚤 34㚤

uint8/uint16 SPIM_ReadRxData (void)
⨣н⨣н⨣н⨣н ⸃ǔͥᵂፗǔͥΟƝᒳ₱/

ΟΟΟΟ Џ

⸃⸃⸃⸃ uint8/uint16 FIFO⨪ᒳ₱/ᒳΟƝ

ፗፗፗፗ ׋ FIFOᢩ⸃ЏͷΟƝ⨲ፗ SPIM_GetRxBufferSize()׋⸃㖍㔥
⨲ፗ SPIM_ReadRxData()Οўᒳ

uint8 SPIM_GetRxBufferSize (void)
⨣н⨣н⨣н⨣н ⸃ RXᵂᒳͥᒳΟƝᒳ₱/Ο

• ׋ឰፗ RX⶞ᵂওΟ⸃ 0FIFOᢩ 1FIFOᢩ
• ׋Ἤ RX⶞ᵂওΟ⸃ RX⶞ᵂᒳΟƝও⧐Οě

FIFOΟƝ

ΟΟΟΟ Џ

⸃⸃⸃⸃ uint8RXᵂ₱/ΟᒳΣΟ⧐Ο

ፗፗፗፗ ఴ㒓ᳳᒳ RXქ

uint8 SPIM_GetTxBufferSize (void)
⨣н⨣н⨣н⨣н ⸃ TXᵂᒳ➰ⷂᒳΟƝ₱/Ο

• ׋ឰፗ TX⶞ᵂওΟ⸃ 0FIFOᢩ1FIFOՙഐ 4FIFO
ഐ

• ׋Ἤ TX⶞ᵂওΟ⸃ TX⶞ᵂᒳΟƝও⧐Οě
FIFOΟƝ

ΟΟΟΟ Џ

⸃⸃⸃⸃ uint8TXᵂ₱/ΟᒳΣΟ⧐Ο

ፗፗፗፗ ఴ㒓ᳳᒳ TXქ

void SPIM_ClearRxBuffer (void)
⨣н⨣н⨣н⨣н ఴ㒓ԸͥᒳΟƝᒳ RXᵂ㑤 RX᚛ FIFO⹉ⷶ⨪Ķ㊷Ķ㊷

⼬⧭ᶝ㔥ఴ㒓 RX RAMᵂĶ㊷⧭ᶝ㔥⚗ᝩૐԸ➰⨪ᒳΟƝও
 0ᴖᴜ➵ᔅ RAMԸἬᒳΟƝ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ϟΟƝ➵ᔅХՙ RAMᵂ FIFO⨪ᒳͥΟƝ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 16㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

void SPIM_ClearTxBuffer (void)
⨣н⨣н⨣н⨣н ఴ㒓᥸ⷂᒳ TXᵂΟƝΟᳳ⹉ⷶ⨪Ķ㊷Ķ㊷⼬⧭ᶝ㔥ఴ㒓

TX RAMᵂĶ㊷⧭ᶝ㔥⚗ᝩૐԸ➰ⷂᒳΟƝও 0ᴖᴜ
➵ᔅ RAMԸἬᒳΟƝ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ఴ㒓 TX FIFOͭᶝᒳΟƝϟΟƝ➵ᔅХՙ RAMᵂⷂᒳΟƝ


void SPIM_TxEnable (void)
⨣н⨣н⨣н⨣н ׋ SPIǖ⽼ᶝፗὉওΟ⧭ᶝ➰ፗⷂᒳὉ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_TxDisable (void)
⨣н⨣н⨣н⨣н ׋ SPIǖ⽼ᶝፗὉওΟ⧭ᶝ➰ፗǔͥᒳὉ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_PutArray (uint8/uint16 * buffer, uint8/uint16 byteCount)
⨣н⨣н⨣н⨣н ΟƝΟᳳͭⷂᵂ

ΟΟΟΟ uint8 * bufferĶ RAM➰⸰ᒳΟƝᒳᶝᒳĶ㊷

uint8/uint16 byteCount➰ᠪⷂᵂᒳ₱/Ο

⸃⸃⸃⸃ Џ

ፗፗፗፗ ᬪᴎᎈওΟᶝᔣԸΟƝⷂᵂ׋ TXᵂૐԸ⯢ᢩ㐣
ওΟİ㌰׋ǖՙⷂΟƝḻ TXᵂഐওΟ⨔ᇞİ㌰



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 17㚤 34㚤

void SPIM_ClearFIFO (void)
⨣н⨣н⨣н⨣н ఴ㒓 TX RX FIFOǔͥᒳΟƝ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ఴ㒓ᳳᒳქ

void SPIM_Sleep (void)
⨣н⨣н⨣н⨣н ⹉ⷶ⨲ፗ SPIM_SaveConfig() SPIM_Stop()Ο SPIMᳳᶝṆࡐ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_Wakeup (void)
⨣н⨣н⨣н⨣н  SPIMᳳṆࡐ⿁⨲ፗ SPIM_RestoreConfig() SPIM_Enable()

Οఴ㒓 RXᵂTXᵂ᚛ FIFOᒳԸΟƝ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_Init(void)
⨣н⨣н⨣н⨣н ٨Ɲ⽼ᶝ⨌ٵ⧭ᶝ֔ᳳ⨲ፗ SPIM_Init() SPIM

_Start()ᠺ⨲ፗওΟ⸈ўᳳ˼ᒳ㟅⸸Ϩ଄

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ⨲ፗওΟХԸ㔯➰♻ᒳΟ⸈ě⧭ᶝϜǘᘰ⽼ᶝϜԼ

ᠺ⽼ᶝ⧐ΟΟఴ㒓 FIFOქ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 18㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

void SPIM_Enable(void)
⨣н⨣н⨣н⨣н  SPIMἬ˼⼗Х㋎٦⸈׋⽼ᶝ׋⽼ᶝ⼗Х㋎㚪⨲

ፗওΟᄛ SPIMϜἬ⨲ፗ SPIM_Enable()Ο⸈ўও
Ο⽼ᶝϜಿఴ㒓⽼ᶝᒳı⮦ϜཥἬ⼗Ϝ٦⸈׋⽼ᶝ

㚪⨲ፗ SPIM_Init()Ο

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_SaveConfig (void)
⨣н⨣н⨣н⨣н ⸊Ṇࡐ SPIM᚛⽼ᶝ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void SPIM_RestoreConfig (void)
⨣н⨣н⨣н⨣н Ṇࡐ⿁ SPIM_SaveConfig()Οᒳ SPIM᚛⽼ᶝ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ׋ՙ㟅⨲ፗ SPIM_SaveConfig()ᒳ⨲ፗওΟ
⽼ᶝ⨌ٵᒳ㴇⧓

SPIM_STATUS_MASK_REG
SPIM_COUNTER_PERIOD_REG



• SPIM_TX_INIT_INTERRUPTS_MASK⽼ᶝ⨌ٵ⸸ĘᒳϜಿᒳ⽼
ᶝ⸈ў TXქᒳ⽼ᶝХϜಿἬᒳǘᘰԸ৤ᒳ⨕ᳵ
⨦Ḳქ₱

• SPIM_RX_INIT_INTERRUPTS_MASK⽼ᶝ⨌ٵ⸸ĘᒳϜಿᒳ⽼
ᶝ⸈ў RXქᒳ⽼ᶝХϜಿἬᒳǘᘰԸ৤ᒳ⨕ᳵ
⨦Ḳქ₱



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 19㚤 34㚤

ქქქქ

⚗⚗⚗⚗ 1 SPIM_TXSTATUS

 7 6 5 4 3 2 1 0

 Ϝ ՙፗ ՙፗ SPI IDLE ₱/


TX FIFO
ՙഐ

TX FIFO
ᢩ

SPI

⚗⚗⚗⚗ 2 SPIM_RXSTATUS

 7 6 5 4 3 2 1 0

 Ϝ RXᵂ
ⷶ⹎

RX FIFO
ᢩ

RX FIFO
ഐ

ՙፗ ՙፗ ՙፗ ՙፗ

• ₱/ΟƝ₱/ⷂХ⧭ᶝ

• RX FIFOⷶ⹎ RXΟƝՙᠪ RXᵂ㑤׋ও㑤ᒳ
ⷶ⹎ 4₱/ FIFOХ⧭ᶝ

• RX FIFOᢩ RXΟƝ FIFOᢩХ⧭ᶝ•₱/ RX FIFO
⚗ᝩ RXᵂ RAM㑤֐

• RX FIFOഐ RXΟƝ FIFOഐХ⧭ᶝ⚗ᝩ RXᵂ RAM㑤֐

• TX FIFOՙഐ TXΟƝ FIFOՙഐХ⧭ᶝ⚗ᝩ TXᵂ RAM㑤֐

• TX FIFOᢩ TXΟƝ FIFOᢩХ⧭ᶝ⚗ᝩ TXᵂ RAM㑤֐

• SPI⸰ⷂ FIFOᒳԸΟƝХ⧭ᶝЏ㔯ፗ₱/ქ
ፗ⨔Ο⚗ᝩⷂ⧭ᶝ₱/ TXΟƝ FIFOᢩХ⧭ᶝ

• SPI IDLE SPIMქթ IDLEქХ⧭ᶝ⸈ўᳳᒳ㴇⧓ქў
SPIᒳქᔣ⧭ᶝ IDLEᔣۯ୺TX FIFO㖍ᢩქ

SPIM_TXBUFFERSIZE
➰ TX㑤ᵂ⽼ᒳΟ⸈ě FIFOᒳ 4₱/׋ও
 4ᇟΟƝ’ᇞᵂᠪ FIFOᒳϜ

SPIM_RXBUFFERSIZE
➰ RX㑤ᵂ⽼ᒳΟ⸈ě FIFOᒳ 4₱/׋ও
 4ᇟΟƝ’ FIFOᠪᇞᵂᒳϜ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 20㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

SPIM_DATAWIDTH
⽼ᶝ⨌ٵ⸸Ęᒳ৾ΟƝⷂᒳΟ

ಿᘰᝩಿᘰᝩಿᘰᝩಿᘰᝩ

PSoC Creatorؔᝩ㚨ᔝ⨌ٵǿ⿾ěስᘰᝩᒳᝩ㚨ᔝ➰⇦
ᳳႨᒳᝩ⨦ᳳᔝᒳ⨌ٵስᒳᳳ➰⇦⹉ፗᒳᝩ⨦

㚤ζζζζ∋ᒳ⨌ٵ٨Ɲ㔯➰ፗ⨌ٵᒳഓ଑⸸㚨ഓ଑⸸㚨ഓ଑⸸㚨ഓ଑⸸㚨ᵘ⸸㚨ᔝᒳ

⚗

Ըԣ⨦Ḳ PSoC Creatorᒳؔᝩ㚨ᔝ㛇

Ἤ⨣нἬ⨣нἬ⨣нἬ⨣н

㴇⧓⽼ᶝ㴇⧓⽼ᶝ㴇⧓⽼ᶝ㴇⧓⽼ᶝ

SPIMᒳ㴇⧓⽼ᶝўԸࡐ 0⽼ᶝᒳ 8 SPIM㴇⧓ፗ 1 Mbps⹎ᆶ⸸Ę⼗Х
㋎

ࡐࡐࡐࡐ

ѭᝩΟƝⷂՎ㐣㚳⧐ᒳᳳქᳳѭᝩ 4଑⧭ⷂ 5ΟƝ
₱ⷂХ 4₱ SPIǖᒳ TXᵂᥛ 1₱ⶬ A0
ᥛ 5₱ΣᒳΟ⚗ᝩ

1 4₱ TxᵂХఴ㒓Tx FIFOᢩ

2፠ 4₱ Tx FIFOഐఴ㒓Tx FIFOՙഐ

3፠ۯ୺⸊ Txᵂᒳ₱ఴ㒓 SPI IDLEქ

4ᥛ 1₱ⶬ A0Х⧭ᶝTx FIFOՙഐქᥛ 5₱ Txᵂ
ᒳᢩ㐡ᶝХఴ㒓Tx FIFOՙഐქ

5⸸ĘᳮⰞ⧭ᶝ፤ქ⚗ᝩⷂ

6ᥛ 2ⶬ A0Х⧭ᶝTx FIFOՙഐქͥᒳᥛ 1₱ⶬ RXᵂ
Х⧭ᶝRxᢩქ⸇⧭ᶝ₱/

7ԯ➰⸰ᒳ₱ⶬ A0Х⧭ᶝTx FIFOᢩქ᦯⮦⟰
ѭᝩ⨕ᳵ

8ͥᥛ 4₱ХRx FIFOഐ₱/⮦⧭ᶝ



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 21㚤 34㚤

9⧭ᶝ₱/SPIRxⷶ⹎⸈ўԸ₱⼬ⷂۯ୺
⨄ΟƝⶬΣ Rxᵂ

10 SSᳮⰞ⧭ᶝ㤇፤Ķᝩⷂ⸇⧭ᶝSPI IDLEქ

11 Rxᵂ⨪ᥛ 1₱Хఴ㒓Rx FIFOഐ⨪Ը₱Х⧭ᶝRx
FIFOᢩ

SPIMࡐࡐࡐࡐ0CPHA == 0CPOL == 0

ࡐ 0ԸႨ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 22㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

SPIMࡐࡐࡐࡐ1CPHA == 0CPOL == 0

ࡐ 1ԸႨ

SPIMࡐࡐࡐࡐ: 2 (CPHA == 1, CPOL == 0)

ࡐ 2ԸႨ



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 23㚤 34㚤

SPIMࡐࡐࡐࡐ: 3 (CPHA == 1, CPOL == 1)

ࡐ 3ԸႨ

⽼ᶝٵ⽼ᶝٵ⽼ᶝٵ⽼ᶝٵ

SPIM UDB⽼ᶝǿওǾ⸟ᒳፗ SPIMᒳ᚛ᇟ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 24㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

㖑ᒳٵǾ⸟ᇟ



TXქქქქ

TXქў⨪ SPIMᳳᒳᴈᒳ៼ⷂქ⧭
SPIMSPIM SPIM_ReadTxStatus()Οǿওᒳ

Ϝⷂў TXქᒳǘᘰ৤ᒳ ORⷿᧆᴂ׋ፗ
SPIM_SetTxInterruptMode()Ο⧭ᶝǘᘰǔͥϜХ⹉ⷶፗ SPIM_ReadTxStatus ()
Ο⨪ TXქ֔ۯ᭑Ϝಿ

⨪Хఴ㒓 TXქᒳ᫇഍ওϜಿᔣᎈ⨲ፗ SPIM_ReadTxStatus()Ο
঑TXქᒳԸ˼㚪ፗ৤ᒳ⸈ўֳХ⸈৤
 TXქᠪ㚪ፗ CPU DMA⨪֔ఴ㒓ፗፎϜ DMAΟƝ˼ᒳ
᫇഍ఴ㒓⸈⺮⸍ᴜፎϜ DMA

Ը TXქᒳ৤⸈৤ᒳᳳ⼬Ϝಿ⚗ضԸю
 (*)ᒳ৤⽼ᶝ TXქᒳ᫇഍Ը⽼ᶝქᒳХĶᝩᥕ᫇഍
ქ⸊♻㌰ᠼ⨪ཥ⨪Хఴ㒓ፎᒳζ

SPIM.hǿ #defines

• SPIM_STS_SPI_DONE * SPIᒳ⽼ᶝΟᒳԯⷂ MOSIᳮⰞ
ⷂ FIFOᢩⷂ SCLKᒳΟƝ㌰ⷨ૮ⷨ૮ࡐХ⧭ᶝ㤇፤
SPIM঒ⷂΟƝⷂ FIFOԸı⮦ΟƝХఴ㒓ፗ⠒ХፗΟƝ˼
 SPIM



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 25㚤 34㚤

• SPIM_STS_TX_FIFO_EMPTYⷂ FIFOΟƝı⮦ⷂХ⧭ᶝ㤇፤
׋Ը᥸ⷂᒳΟƝ⧭ᶝ፤

• SPIM_STS_TX_FIFO_NOT_FULLⷂ FIFOՙഐԸԣΟƝᒳᢩ㐣Х⧭ᶝ
㤇፤׋ FIFOഐ᥸ⷂᒳΟƝওХૐԸԣᢩ㐣⧭ᶝ፤ፗ
⠒ХԣΟƝı⮦ⷂ FIFO

• SPIM_STS_BYTE_COMPLETE *  SPIᒳ⽼ᶝΟᒳԯⷂ MOSI
ᳮⰞХ⧭ᶝ㤇፤ⷂ SCLKᒳΟƝ㌰ⷨ૮ⷨ૮ࡐХఴ㒓*

• SPIM_STS_SPI_IDLE *➰ᳳქթ SPI IDLEქও⧭ᶝ㤇፤
ᳳ঒᥸ TxΟƝՙⷂΟƝ

RXქქქქ

RXქў⨪ SPIMᒳ៼ǔͥქ⹉ⷶ
SPIM_ReadRxStatus()Οǿওᒳ

Ϝⷂў RXქᒳǘᘰ৤ᒳ ORⷿᧆᴂ׋ፗ
SPIM_SetRxInterruptMode()Ο⧭ᶝǘᘰǔͥϜХ⹉ⷶፗ SPIM_ReadRxStatus ()
Ο⨪ RXქ֔ۯ᭑Ϝಿ

⨪Хఴ㒓 RXქᒳ᫇഍ওϜಿᔣᎈ⨲ፗ SPIM_ReadRxStatus()Ο
঑RXქᒳԸ˼㚪ፗ৤ᒳ⸈ўֳХ⸈৤
 RXქᠪ㚪ፗ CPU DMA⨪֔ఴ㒓ፗፎϜ DMAΟƝ˼ᒳ
᫇഍ఴ㒓⸈⺮⸍ᴜፎϜ DMA

Ը RXქᒳ৤⸈৤ᒳᳳ⼬Ϝಿ⚗ضԸ
ю (*)ᒳ৤⽼ᶝ RXქᒳ᫇഍Ը⽼ᶝქᒳХĶᝩᥕ᫇഍
ქ⸊♻㌰ᠼ⨪ཥ⨪Хఴ㒓ፎᒳζ

SPIM.hǿ #defines

• SPIM_STS_RX_FIFO_FULLǔͥ FIFOഐૐԸԣᢩ㐣ͥᒳΟƝХ⧭
ᶝ㤇፤׋ FIFOՙഐওХԸᢩ㐣ǔͥᒳΟƝ⧭ᶝ፤ፗ
⠒ўԸᢩ㐣֔ϟǔͥᒳΟƝ

• SPIM_STS_RX_FIFO_NOT_EMPTYǔͥ FIFOᢩХ⧭ᶝ㤇፤׋
FIFOᢩওХԸᢩ㐣ǔͥᒳΟƝ⧭ᶝ፤

• SPIM_STS_RX_FIFO_OVERRUN *ǔͥ FIFOഐԸ㑳ΟƝХ⧭ᶝ
㤇፤ፗ⠒ FIFOᒳΟƝў፠ FIFOԼ⹎ḻ

TXΟƝΟƝΟƝΟƝ

TXΟƝ➰⸰ᒳⷂΟƝᇟ SPIMᒳ FIFOǿ⸸ᒳԣ㤇᳖
⶞ქթ֔ǖⷂᵂᒳΟƝስ⿾➰⸰ᒳ⮴ⷶ FIFO⿾ᒳΟƝ



♻⧭ǔ (SPI)ǖ PSoC® CreatorᳳΟƝ

ᥛ 26㚤 34㚤 ζڒᵅ001-68902⧑ၷ **

ԸስⷂΟƝᒳ API㚪⹉ⷶওἬΟƝͭᳮ׋ওԸΟƝǖ
ქթĶᝩ⸰⨔ΟƝ⨔ΟƝⷂᳮ➰ও (FIFO) ᢩΟƝప

 FIFO ૐԸԣΟƝⷂᳮDMA ⧭ᶝও FIFO ᢩХፗζ

ᒳ TXDATA_REG ও FIFO

RX ΟƝΟƝΟƝΟƝ

RX ΟƝͥᒳΟƝᇟ SPIM ᒳ FIFOǿ⸸ᒳԣ㤇᳖⶞ქ

թǖΟƝওǔͥ FIFO ᵂᒳᠪ⹉RX ϜĶᝩΟƝԸᒳ

℔Ⱎ፠ХͥΟƝ⧭ᶝ㑤⸊♻ DMAḴ㔯⨲ፗ

SPIM_ReadRxData() ΟDAM 㚪ፗζᒳ RXDATA_REG 

Ը֐ᵅ⨀Ը֐ᵅ⨀Ը֐ᵅ⨀Ը֐ᵅ⨀

SPIM 㔯Ը֐ᵅ⨀ስᇟ⽼ᶝᒳ NumberOfDataBits 㔯ᒳ 8  16 ΟƝ

Ⱎ⽼ᶝAPI 㔯➰Ը֐ᵅ⨀ᒳΟƝAPI ੧⸋ᔣǔፗ⸈Οў

ፗ

• SPIM_DATAWIDTH  ԸΟƝᳳ₱ⷂԸͷℲ 3-16


ḲḲḲḲ

⸱ፗ

ᔣ୰୰፤੃Ⴈᔣ୰୰፤੃Ⴈᔣ୰୰፤੃Ⴈᔣ୰୰፤੃Ⴈ

㖑ᒳ⚗ᝩ㚳⧐ἬႨΟƝ

ХႨХႨХႨХႨ㛌Ⱎ፠ᒳԯ㛌Ⱎ፠ᒳԯ㛌Ⱎ፠ᒳԯ㛌Ⱎ፠ᒳԯ

ΟΟΟΟ ⨣н⨣н⨣н⨣н ⽼ᶝ⽼ᶝ⽼ᶝ⽼ᶝ ԯԯԯԯ  ԯԯԯԯ
1



fSCLK SCLK 㛀ᆶ
⽼ᶝ 1 2 9 MHz

⽼ᶝ 2 3 9 MHz

1
ᳳᒳԯᳳХ㋎㛀ᆶ୭ፎ’ tCLK_MISO  SCLK ⷂ MISO ⷂᒳⰞ፠Ⱎ⸎ᒳᳳ⇓՛ζᠼǾ

⸟⇔⸈㛌Οǿ㛌Ⱎ፠֐ᳳᒳԯⷿ♻㛀ᆶԣ㤇ᒳХ㋎㛀ᆶⷿ♻ᳳ⇗⨔㛀

ᆶ㔯➰ፗ STA ᴂ׋㢻⧰Х➰ੱ

2
⽼ᶝ 1 ⸸㚨⇥

ΟƝᳮ⇥ MOSI+MISO
ΟƝ⇥ 8
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⽼ᶝ 3 4 8 MHz

⽼ᶝ 4 5 8 MHz

fclock ᳳХ㋎㛀ᆶ
6

⽼ᶝ 1 2 2 * fSCLK 18 MHz

⽼ᶝ 2 3 2 * fSCLK 18 MHz

⽼ᶝ 3 4 2 * fSCLK 16 MHz

⽼ᶝ 4 5 2 * fSCLK 16 MHz

tCKH SCLK㤇፤Х㐣 0.5 1/fSCLK

tCKL SCLK፤Х㐣 0.5 1/fSCLK

tS_MISO MISOⷂ⧭ᶝХ㐣 25 ns

tH_MISO MISOⷂᎈХ㐣 0 ns

tSS_SCLK SSԸͷ SCLKԸͷ -20 20 ns

tSCLK_SS SCLKЏͷ SSЏͷ -20 20 ns

3
⽼ᶝ 2⸸㚨⇥

ΟƝᳮ⇥ MOSI+MISO
ΟƝ⇥ 16

4
⽼ᶝ 3⸸㚨⇥

ΟƝᳮ⇥ 

ΟƝ⇥ 8
5
⽼ᶝ 4⸸㚨⇥

ΟƝᳮ⇥ 

ΟƝ⇥ 16
6
ᳳХ㋎ፗქ⇦՛Ἤ⹎ᆶⰞ፠Ἤ㑿ওΟᒳԯ㛀ᆶ⇦ওፗ㛌Ⱎ፠ᴂ׋

ԯ

ХႨХႨХႨХႨԸⰞ፠ᒳԯԸⰞ፠ᒳԯԸⰞ፠ᒳԯԸⰞ፠ᒳԯ

ΟΟΟΟ ⨣н⨣н⨣н⨣н ⽼ᶝ⽼ᶝ⽼ᶝ⽼ᶝ ԯԯԯԯ  ԯԯԯԯ
1



fSCLK
SCLK 㛀ᆶ

⽼ᶝ 1 2 4.5 MHz

⽼ᶝ 2 3 4.5 MHz

1
ԸⰞ፠ᒳԯᒳ⧐ᧆϨ଄ў⇥㛌2⇗ཥΣԯ⸀ᒳΣΟওǿᙯ⇗ওፗ

⨔ᳳ㛀ᆶ⨔ᳳ㛀ᆶⷿ♻Х⹶Х㐝㛇

2
⽼ᶝ 1 ⸸㚨⇥

ΟƝᳮ⇥ MOSI+MISO
ΟƝ⇥ 8
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⽼ᶝ 3 4 4 MHz

⽼ᶝ 4 5 4 MHz

fclock

ᳳХ㋎㛀ᆶ
6

⽼ᶝ 1 2 2 * fSCLK 9 MHz

⽼ᶝ 2 3 2 * fSCLK 9 MHz

⽼ᶝ 3 4 2 * fSCLK 8 MHz

⽼ᶝ 4 5 2 * fSCLK 8 MHz

tCKH SCLK 㤇፤Х㐣 0.5 1/fSCLK

tCKL SCLK ፤Х㐣 0.5 1/fSCLK

tS_MISO MISO ⷂ⧭ᶝХ㐣 25 ns

tH_MISO MISO ⷂᎈХ㐣 0 ns

tSS_SCLK SS Ըͷ SCLK Ըͷ -20 20 ns

tSCLK_SS SCLK Џͷ SS Џͷ -20 20 ns

3
⽼ᶝ 2 ⸸㚨⇥

ΟƝᳮ⇥ MOSI+MISO
ΟƝ⇥ 16

4
⽼ᶝ 3 ⸸㚨⇥

ΟƝᳮ⇥ 

ΟƝ⇥ 8
5
⽼ᶝ 4 ⸸㚨⇥

ΟƝᳮ⇥ 

ΟƝ⇥ 16
6
ᳳХ㋎ፗქ⇦՛Ἤ⹎ᆶⰞ፠Ἤ㑿ওΟᒳԯ㛀ᆶ⇦ওፗ㛌Ⱎ፠ᴂ׋

ԯ
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ζڒᵅ001-68902 ⧑ၷ ** ᥛ 29 㚤 34 㚤

 7. ࡐࡐࡐࡐ CPHA=0 ХХХХ

 8. ࡐࡐࡐࡐ CPHA=1 ХХХХ

 STA ᴂ׋ፗႨᴂ׋ፗႨᴂ׋ፗႨᴂ׋ፗႨΟƝΟƝΟƝΟƝ

㛌Ⱎ፠ԯў⹉ⷶፗ㖈Хֿ (STA)⸊♻ॐ୺⨄ḻͥ㓵ᒳ⹉ⷶ STAᴂ׋
թ⮦ፗ֔⧐ᧆ⧭⧐ᒳԯ

fSCLK STAᔣǔǿ SCLKᒳԯ㛀ᆶԯ⹎ᆶⷶSTAᴂ׋ǿᒳΟƝ
Ķᝩ׿⼗⹪ⷀХ㑿℔➰⧐ᧆԯ⹎ᆶ㚪Ḳ⒀᭏㔯➰֮
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⹉⟳ℲἬ⠒ԯওΟᒳ➰㑿᭏ўǖὉᒳ

SCLK 㑼૮ᒳⰞ⸎ᒳ MISO ⷂ⸃ǖᒳⰞ

⸎

 9 ⧐ᧆԯ⧐ᧆԯ⧐ᧆԯ⧐ᧆԯ fSCLK 㛀ᆶ㛀ᆶ㛀ᆶ㛀ᆶ

N-1
(1)

N-1
(1)

N-1
(1)

N
(0)

N
(0)

N
(0)

ওᳳ㚪ፗ᥸ഐ⯢ǖᒳ MISO ⧭ᶝХ㐣

tRT_PD < 1 / { [ * fSCLK] tCLK_SCLK(master) - tS_MISO(master)}

-- Ḵ --

fSCLK < 1 / {2 * [TRT_PD + tCLK_SCLK(master) + tS_MISO(master)] }



tCLK_SCLK(master) ўⷂ CLK  SCLK ⷂᒳⰞ⸎⸈ў STA ᴂ׋Х㋎ⷂХ㐣

ǿᒳᝩ

tS_MISO(Master) ў MISO ⷂὉǖᳳ⼗⹪ⷀᒳⰞ⸎⸈ў STA ᴂ׋ⷂ

⧭ᶝХ㐣ǿᒳᝩ



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 31㚤 34㚤

ଗԸ A0 A1ᒳᳳХ㋎⧭ᶝХ㐣⸸Ęⶲ
ᒳ֔⸊♻⧐ᧆ

tRT_PD

tRT_PD = [SCLKPD_PCB + tPD_SCLK(slave) + tSCLK_MISO(slave) + tPD_MISO(slave) + MISOPD_PCB]



SCLKPD_PCBўǖᳳὉᳳὉᒳ SCLKᒳ PCBⰞ⸎

tPD_SCLK(slave) + tSCLK_MISO(slave) + tPD_MISO(slave)㚪֔’⧭ΟƝMISOPD_PCB

ў፠ᳳὉǖᳳὉᒳ MISOᒳ PCBⰞ⸎

ԯᒳ᥸ǿ SCLKᒳԯ㛀ᆶওԯ⹎ᆶ

fSCLK (Max.) = 1 / {2 * [tCLK_SCLK(master) + SCLKPD_PCB + tPD_SCLK(slave) + tSCLK_MISO(slave) +
tPD_MISO(slave) + MISOPD_PCB + tS_MISO(master)] }

fclk ԯᳳХ㋎㛀ᆶўХ㋎੶ᒳХᴂ׋ IntClock׋⸸Ę⼗Х㋎
⼗Х㋎ᒳǿᒳ㖑ў _timing.htmlζᒳ⼗Х㋎㑿ᝩ

tCKH SPIǖᳳ㔯➰ 50%ᢩਃ SCLK

tCKL SPIǖᳳ㔯➰ 50%ᢩਃ SCLK

tCLK_SCLK⼗Х㋎ SCLKⷂᒳХ㐣⼗Х㋎૮թὉፗ SCLKᒳХ㐣

tS_MISO ഐ⯢⼗⹪ⷀᒳ⧭ᶝХ㐣Ὁᒳ FCLKԸͷᒳ⸈৤Х㐣Ὁᒳ MISO
㚪Ըͷ

tH_MISO ഐ⯢⼗⹪ⷀᒳᎈХ㐣Ὁᒳ FCLKԸͷᒳ⸈৤Х㐣Ὁᒳ MISO
㚪Ըͷ

tSS_SCLK ഐ⯢ࡐᒳ⼗ἬওΟ⚗ᝩὉᒳ SCLKԸͷὉᒳ⸸
Ę (SS)㚪Ըͷ

tSCLK_SS ԯ -ഐ⯢ࡐᒳ⼗ἬওΟ⚗ᝩὉᒳ SCLKԯ㑼૮
Ὁᒳ⸸Ę (SS)㚪Ըͷ
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ᳳԣͨᳳԣͨᳳԣͨᳳԣͨ

՛₱᳼ᳳၷ՛ᔧਃᒳ➰ԣͨ

ၷ՛ၷ՛ၷ՛ၷ՛ ԣͨ⨣нԣͨ⨣нԣͨ⨣нԣͨ⨣н ԣͨԣͨԣͨԣͨ/

2.10 ΟƝℲ 2-16ԣͨ 3-16 ၷ՛ქঔᔧᒳ

ԣͨ㐝㛇

ᳳ⽼ᶝ⨌ٵపSPIᢩ㐡ХᒳϜ⸸ٵ ᳳ’ᠺᵩ㒦

₱ⷂ⸸ٵ᠟ԣͨ₱/ⷂ ᔝᒳўᥕᕎ

ΟƝపႨΟƝ

ΟƝ⚗⸊♻⿾ᵅⷀԣϟ

2.0.a ᳳᠪᳳᔝᒳζ

2.0 ప SPIM_Sleep()/SPIM_Wakeup()
SPIM_Init()/SPIM_Enable API

͞İṆࡐǿ⹉ፗ

ǔǖΟᳳᒳ

Ἤ

ԣͨᳳ I/OᒳΟ⿾ᶝ
• 㴇⧓ͭᶝᇟᔺХ㋎ⷂ⼗Х㋎ಿᇟў㴇⧓

⧭ᶝ

• ⷂԸᶝ

• 㒓Ϝⷂప rx_interrupttx_interruptⷂ

పХ㋎ⷂ SPI
İ‣

፠పХ㋎ⷂԣͨⷂ

ᶝᇟǿქϜ

Tx Rxḻўǿ


 SPIᒳၷ՛ⷰᠪХ㔯➰Ḳ⒀
⸈ԣͨ⺮ᴀ㍈⨞

㒓 SPIM_EnableInt()SPIM_DisableInt()
_SetInterruptMode _ReadStatus API

ప SPIM_EnableTxInt()SPIM_EnableRxInt()
SPIM_DisableTxInt()SPIM_DisableRxInt()
SPIM_SetTxInterruptMode()SPIM_SetRxInterruptMode()
SPIM_ReadTxStatus() SPIM_ReadRxStatus() API

㒓ᒳ APIⷶХᇟᳳ
 RX TXϜḻў
Ϝ⸇ TX Rxᵂ
ԣϟϜስᠺᇟ

 SPIM_ReadByte() SPIM_WriteByte()APIs⿼
SPIM_ReadRxData() SPIM_WriteTxData()

㐿н APIፗᒳϨ

ፗᕎࡐᇟᒳ՛ SPIǖᳳ B_SPI_Master_v2_0⸊♻ԣͨ

spim_ctrl⼗ࡐԮƑϟქթ ፗⶲᒳ᚛⭳ಿ

ঔ⹪ⷀ



PSoC® CreatorᳳΟƝ ♻⧭ǔ (SPI)ǖ

ζڒᵅ001-68902⧑ၷ ** ᥛ 33㚤 34㚤

ၷ՛ၷ՛ၷ՛ၷ՛ ԣͨ⨣нԣͨ⨣нԣͨ⨣нԣͨ⨣н ԣͨԣͨԣͨԣͨ/

ᇟǿ statusi Tx Rxǿქḻў
⹉ፗქፗḴ

/*SPI_Master_v1_20 ქ*/
SPIM_STS_SPI_DONE_BIT = 3'd0;
SPIM_STS_TX_FIFO_EMPTY_BIT = 3'd1;
SPIM_STS_TX_FIFO_NOT_FULL_BIT = 3'd2;
SPIM_STS_RX_FIFO_FULL_BIT = 3'd3;
SPIM_STS_RX_FIFO_NOT_EMPTY_BIT = 3'd4;
SPIM_STS_RX_FIFO_OVERRUN_BIT = 3'd5;
SPIM_STS_BYTE_COMPLETE_BIT = 3'd6;

/*SPI_Master_v2_0 ქ*/
localparam SPIM_STS_SPI_DONE_BIT = 3'd0;
localparam SPIM_STS_TX_FIFO_EMPTY_BIT = 3'd1;
localparam SPIM_STS_TX_FIFO_NOT_FULL_BIT = 3'd2;
localparam SPIM_STS_BYTE_COMPLETE_BIT = 3'd3;
localparam SPIM_STS_SPI_IDLE_BIT = 3'd4;
localparam SPIM_STS_RX_FIFO_FULL_BIT = 3'd4;
localparam SPIM_STS_RX_FIFO_NOT_EMPTY_BIT = 3'd5;
localparam SPIM_STS_RX_FIFO_OVERRUN_BIT = 3'd6;

ᳳၷ՛ᇟᒳ⶞ᵂ

ՙĸ㚳Վᒳᵩ㒦

՛ᳳపBidirectModeΟ
ᇟ⸸ĘԸclockⷂ SYNCࡐᒳǖ
㢠 ES3⃞ၶᒳtx_enableⷂ⸸Ę ES2⃞ၶХ፠
Х㋎ⷂᒳǖ֔㢠tx_enable
ᳳᝩፗ Bufoeᳳ͞İࡐ՛ᳳᒳ MOSI
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