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1  

1.1  ב 

ҹKF32↓ Ȃ ↓Ҍ Ҍ

̆ΐᵣ ’ ΎȂ 

Һ KF32 ̆ҹῒ ᶫԅ ⱳ Ȃ 

Ḥ CHIPONwww.chipon-ic.comȂ 

1.2  ᵲ    

Ҋҹץ Ҭ ᵬᶏ Ώ ӈȂ 

read/writêR/W̃̔ ᴆ Ώ ᵝȂ 

read-onlŷR̃̔ ᴆ ᵝȂ 
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uncertain̂ũ̔ ᵝ∆ Ҍ Ȃ 

1.3   

1.3.1  Ẓ  
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1.3.2  ῤ  
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҉ ҹ ѿ ȂῒҬ̆ ѿ ҹᵝ ̆ ᵝ № ̆

ῒҬ31ҹ ᵝ̆0ҹ ᵞᵝȂ ᵝṿ ᵝ ᴆҊ ṿ̆0 ᵝ

ᵝҹ 0̆ 1 ᵝ ᵝҹ 1̆ u ᵝ ᵝҹҌ ̆ ᵝ
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̆ ғ ⱳ ҹ ⱳ ᵝ̆ ҹ ᵝ̆ ᵝ
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1.4  ᵲ  
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PXPOR<15:0>̔ Px₮  

0 = ҹ ᵞ  

1 = ҹ  

̔҉ Ҭx=A,B,C,D,E,F,G,H 

 

҉ ҹIO ₮ ץ̆ ҹᶛ ᵬ Ԋ Ȃ 

҉ ̆҉ ҹ GPIOx_POR̂x=A,B,C,D,E,F,G,H̃̆ Ẋ PA1

ᵬ̆↕ ᵬ ҹGPIOA_POR PXPOR1̆ῒ ᶭ Ȃ 
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ב 2  

2.1   

 ̧ CPU 

32β KungFu32ῤ  

ᵬ ҹ48MHz̆ ᴆ ̕ 

ԍ16β/32β פ פ ̕ 

3 ̕ 

32Ĭ32 ӗ ̆32õ32ᴆ ̕ 

Ҭ ᴨᾢ ̆ ꜚҬ  ̕

13ҩ32β R0~R12̕ 

̂R13/LR̃̕  

̂R14/MSP/PSP̃̕  

̂R15/PC̃̕  

24β ̕ 

 ̧ Ữ  

512KByte FLASH̆ ECC ̕ 

128KByte RAM̆ῒҬ32K ByteECC

̕ 

1ҩ256ByteRAM̆ ECC ̕ 

1ҩ512Byte RAM̆ ECC ̕ 

16K Byte ROM̕  

FLASH 100 000Ώ ᵬ̕ 

 ̧ ⱳ  

ῤ ҉ ᵝ ̕ 

ᵞ ᵞ ᵝ̕ 

̕ 

ᴆ ̕ 

6 ̆3 Ḥ ̕ 

ң ұ / ̕ 

 ̧ I/O  

῀ ₮ ̕ 

ῤ ҉ /Ҋ ⱳ ̕ 

₮ ₮ ̕ 

/ ̕ 

ⱳ ̕ 

῀̕ 

 ̧ /  

5/6̔16β ̆ῒҬ

5/6 ECCP5̕ 

1/2/3/41̔6β ῒ̆Ҭ

1/2/3/4CCP1/2/3/4̕ 

0̔ 16β ᵞⱳ ̆

CCP0̕ 

14/15̔16β ̕ 

7̔ ԍQEI0̕ 

 ̧ ῒ  

2ҩ7 DMA̕  

1ҩ ᴆCRC32̕ 

2ҩSPI ̂Ὶ I2S̃̕ 

2ҩI2C ̂Ὶ SMBUS/PMBUS̃̕  

8ҩUSART ̂Ὶ 7816/LIN/IRDAⱳ

̃̆ ῒҬ1ҩҹᵞⱳ USART̕ 

1ҩCAN2.0B̆ῒҬ1ҩᵞⱳ CAN̕ 

1ҩCFGL ᾝ ̕ 

1ҩ RTĈ҆ ̃̕  

1ҩ ̕ 

1ҩUSB ̕ 

1ҩLCD ̕ 

1ҩ12β ADC ̆ 43ҩ ̕ 

2ҩCMP ̕ 

 ̧ ⱳ  

5 ⱳ ̔ ȁᴡ ȁ

Ả ȁ ȁ῏  

 ̧ ᵬ ᴆ 

ᵬ ̔1.71V͘ 3.6V 

ᵬ ̔-40͘125 
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2.2   

ҹ ԍKF32ῤ K̆F32ҹ32β– ᶭ ҈

ῤ ̆KF32ῤ ΐ Ҋץ ̔ 

 ̧ ҈  

 ̧ ԍ16β/32β פ פ  

 ̧ 13ҩ32β ̂R0~R12̃̆ 1ҩ ̂R13/LR̃̆ 1ҩ

̂R14/MSP/PSP̆R14 ᴆ MSP/PSP̃̆ 1ҩ ̂R15/PC̃ 

 ̧ 32x32 ᴆӗ  

 ̧ 32õ32ᴆ  

 ̧ 8/16/32ᵝ ᵬ̆ 8/16/32/64ᵝ  

 ̧ ⱴ⁞ ᵝ  

 ̧ / ̆ ᴆ  

 ̧ ΐ ѿ Ữ ̆32β ᵝ ̆ 4GBỮ  

 ̧ 64+16ҩҬ 16ҩҬ ᴨᾢ  

 ̧ ᴡ  

 ̧ 24β  

 ̧ ᶫԅ Ữ └ 

 ̧ ᵬ ̂OS̃  

2.3 ת   

ԍ16β/32β פ פ ̆ ᵬ Ȃΐᵣ פ

ñ פ 1 òȂ 
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2.4   

ֲ ᶏץ └ ̆ ῒ ̆ Ȃ

ȁUSBҊ ̆ ᴋᵥ Ṝ ᴋ̆ᵥ ̆ ҉

Ȃ 

ץ Ҋ↓ Ȃ 

 ̧ ISP  

 ̧ DPI  

2.4.1  ISP  

ROM ꜚ Ҭ ץ ұ Ȃ Ҋ Ȃ 

VDD

VSS

PB3

RX(PA0)

҉ᵝ

VDD

VSS

I/O

TX

TX(PA1)RX
 

 2-1 ISP  

2.4.2  DPI  

DPÎDebug/Program Interfacẽ KF32DP Ȃ

Ҋ Ȃ 

VDD

VSS

DPI_DAT(PC5)

DPI_CLK(PC6)

KF32DP

VDD

GND

DAT

CLK

 

 2-2 DPI  



KF32LS∆ ῳV3.1 

 - 45/592 - 

3 I/O ב ЃGPIOЄ 

3.1   

Ҍ ̆ PA ȁPB ȁPC ȁPD ȁPE ȁPF ȁPG ȁ

PH Ȃ ҩPx̂x=A,B,C,D,E,F,G,H̃ 16ҩ Ȃ 

Ҋ̔ 

 ̧ ῀ 

 ̧ ₮ 

ü ₮ 

ü ₮ 

 ̧  

 ̧ ҉/Ҋ └ 

3.2  GPIO  

└

└

└

ENB

῀

῀ ₮

IO ῀/

₮ └

GPIOx_POR

IOᶏ

̂ 2/3̃

GPIOx_PIR

₮

῀

Vss

I/O

VDD

̂ 1̃

Vss

GPIOx_PUR

҉ ᶏ

GPIOx_PDR

Ҋ ᶏ

VDD( 1)

Vss

₮ └

̂ /

/ ₮̃

̂ 3̃

VDD( 1)

 

 3-1 GPIO  

1̔ VDDҹ ῀ Ȃ 

2̔ IO ҹGPIO͂ /₮ ̆ IOᶏ Ȃ 

3̔ ᵞⱳ Ҋ ῀̆ ₮ Ḡ ᵞⱳ ╠ ₮Ȃ 
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3.3  GPIOῗ  

 3-1 GPIOxῗ 1 

Ẓ    ⱳ  ᵝṿ 

0x000 GPIOx_PIR R Px ῀  0x0000 0000 

0x004 GPIOx_POR R/W Px ₮  0x0000 0000 

0x008 GPIOx_PUR R/W Px҉ ᶏ 2 0x0000 0000 

0x00C GPIOx_PDR R/W PxҊ ᶏ  0x0000 0000 

0x010 GPIOx_PODR R/W Px ₮ └  0x0000 0000 

0x014 GPIOx_PMOD R/W Px └ 3 0xFFFF FFFF 

0x018 GPIOx_OMOD R/W Px └  0x0000 0000 

0x01C GPIOx_LOCK R/W Px  0x0000 0000 

0x02C GPIOx_CTMDCTL0 R/W Px └ 0 0x0000 0000 

0x030 GPIOx_CTMDCTL1 R/W Px └ 1 0x0000 0000 

GPIOA ̔0x5000 0000 

GPIOB ̔0x5000 0040 

GPIOC ̔0x5000 0080 

GPIOD ̔0x5000 00C0 

GPIOE ̔0x5000 0100 

GPIOF ̔0x5000 0140 

GPIOG ̔0x5000 0180 

GPIOH ̔0x5000 01C0 

3.3.1  GPIOx_PIR῀  

 3-2 GPIOx_PIRῇ 4 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R R R R R R R R R R R R R R R R

ᵝ

P
X

P
IR

1
5

P
X

P
IR

1
4

P
X

P
IR

1
3

P
X

P
IR

1
2

P
X

P
IR

1
1

P
X

P
IR

1
0

P
X

P
IR

9

P
X

P
IR

8

P
X

P
IR

7

P
X

P
IR

6

P
X

P
IR

5

P
X

P
IR

4

P
X

P
IR

3

P
X

P
IR

2

P
X

P
IR

1

P
X

P
IR

0

 

PXPIR<15:0>̔ Px῀  

0 = ҹ ᵞ  

1 = ҹ  

                                                        
1 Ҳx=A,B,C,D,E,F,G,H 
2 ҏ ᵣ ҲPC6D ꜠ҏ ЇῚ ‟ҐPC6ᵣҿ0ɼ 
3 GPIOC_PMODr ẅҿ 0xFFFF EBFFɼ 
4 ԓ ꜠ ЇGPIOB_PIRɻGPIOC_PIRᴰ ῇ ɼ ꜠ Ї∑GPIOB_PIR

PBPIR3ᵣ=1ЇGPIOC_PIRPCPIR5=1ЇPCPIR6Ғ ɼ 
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3.3.2  GPIOx_POR₮  

 3-3 GPIOx_POR₴  

3
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ᵝ

P
X

P
O

R
1

5

P
X

P
O

R
1

4

P
X

P
O

R
1

3

P
X

P
O

R
1

2

P
X

P
O

R
1

1

P
X

P
O

R
1

0

P
X

P
O

R
9

P
X

P
O

R
8

P
X

P
O

R
7

P
X

P
O

R
6

P
X

P
O

R
5

P
X

P
O

R
4

P
X

P
O

R
3

P
X

P
O

R
2

P
X

P
O

R
1

P
X

P
O

R
0

 

PXPOR<15:0>̔ Px₮  

0 = ҹ ᵞ  

1 = ҹ  

3.3.3  GPIOx_PUR҉ ᶏ  

 3-4 GPIOx_PURҏ ᶕ  
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PXPUR<15:0>̔ Px҉ ᶏ └1 

0 = ҉ ⱳ  

1 = ҉ ⱳ ᶏ  

3.3.4  GPIOx_PDRҊ ᶏ  

 3-5 GPIOx_PDRҐ ᶕ  
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PXPDR<15:0>̔ PxҊ ᶏ └ 

0 = Ҋ ⱳ  

1 = Ҋ ⱳ ᶏ  

                                                        
1 ԓ ꜠ ЇGPIOB_PXPUR31ɼ 
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3.3.5  GPIOx_PODR₮ └  

 3-6 GPIOx_PODR₴ ┼  
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PXPODR<15:0>̔ Px ₮ └ 

0 = ҹ ₮ 

1 = ҹ ₮ 

3.3.6  GPIOx_PMOD └  

 3-7 GPIOx_PMOD ┼ 12 
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PXPMDy<1:0>̔ Pxy ₮ └ 

00 = IO ῀  

01 = IO ₮  

10 = IOⱳ  

11 =  

3.3.7  GPIOx_OMOD └  

 3-8 GPIOx_OMOD ┼  
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PXOMDy̔ Pxy ₮ └̂y=15~0̃ 

0 = 10MHZ 

1 = 20MHZ 

                                                        
1 ЃSPDATASPCLKЄ ᵣҿ IOꜗ Ї װ<GPIOC_PMOD_PXPMD5<1:0װ

GPIOC_PMOD_PXPMD6<1:0>ᵣẅ 10ɼ 
2 ԓ ꜠ ЇGPIOB_PMOD_PXPMD3<1:0>ҿ00ɼ 
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3.3.8  GPIOx_LOCK  

 3-9 GPIOx_LOCK  
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PXLCKKEY<15:0>̔ Ȃ ᵝ ₮ҹ0Ȃ 

0x5C5AΏ῀PXLCKKEY<15:0>ץ PXLCKyᵬ̆ ↕

PXLCKyᵬȂ 

PXLCKy̔ Pxy └̂x=A,B,C,D,E,F,G,H ;y=15~0̃ 

0 = ҹ  

1 = ҹ  

3.4  ┼ 

GPIOx_PMOD └ ץ IO ᶏ ȂIO῍ 4Ҭᶏ

̆№≢ҹ IO ῀̆ IO ₮̆ IO ̆ Ȃ

ҩIO ץ Ȃ 

IO ῀/ IO ₮/ IO ̆ ץ GPIOx_PIR῀

₮ IO ṿȂ 

IO ₮ ̆ ץ GPIOx_POR₮ ṿ IO

₮ Ȃ 

IO ̆IO └̆ GPIOx_RMPץ

ⱳ ָӇ └Ȃ 

ⱳ ̆ ԍ ₮̆ ῀ ҹ0Ȃ 

3.5  ῇ  

GPIOx_PMOD └ PXPMDy<1:0>00̆ ץ IO

IO ῀ ̆ Ҋ ץ GPIOx_PIR PXPIR<15:0>ᵝ ₮

IO Ȃ 

3.6  ₴  

GPIOx_PMOD └ PXPMDy<1:0>01̆ ץ IO

IO ₮ ̆ Ҋ ץ GPIOx_POR PXPOR<15:0>

IO ₮ ̂0ҹ ₮ᵞ ̆1ҹ ₮ Ȃ̃ IO ₮ Ҭ̆Ӟ

ץ GPIOx_PIR PXPIR<15:0>ᵝ ₮ IO Ȃ 
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3.7  ꜗ  

GPIOx_PMOD └ ץ IO ̆

Ҋ IO └Ȃ ⱳ ᶏ IO

Ȃ GPIOx_RMPץ ⱳ ָӇ └Ȃ

Ҭ̆Ӟ ץ GPIOx_PIR₮ IO Ȃ 

3.8  ҏ/Ґ ꜗ  

ҩ ץ ҉/Ҋ ⱳ Ȃ GPIOx_PUR҉ ᶏ ץ

҉ ⱳ ̆ GPIOx_PDRҊ ᶏ ץ Ҋ ⱳ

Ȃ 

3.9  ₴ ┼ꜗ  

ҩ ץ ₮ⱳ Ȃ GPIOx_PODR₮ └

ץ ₮ ₮ Ȃ 

3.10 ᵲ ꜗ  

ᶏ PM_CTL0 IOLATCHᵝ̆ IO ᵬ Ḡ ҹӊ╠ Ȃ 

3.11  

ᾛ ‟ ᴋ IO Ȃ GPIOx_LOCK ץ

ᴋ ̆ ѿҩ ҉ ԅ ̆ Ҋѿ ᵝ╠̆ Ҍ Ῥ

Ȃ 

PXLCKy ᵝ 1 ̆Pxy GPIOx_PIRȁGPIOx_PORȁGPIOx_PURȁ

GPIOx_PDRȁGPIOx_PODRȁGPIOx_PMODȁGPIOx_OMODȁGPIOx_RMP

y Ҍ ̆ ⌠ PXLCKyᵝ ᵝ GPIOx_PIRȁ

GPIOx_PORȁGPIOx_PURȁGPIOx_PDRȁGPIOx_PODRȁGPIOx_PMODȁGPIOx_OMODȁ

GPIOx_RMP y └ᵝ ḱ Ȃ 
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4 ЃGPIO remapЄ 

4.1   

ᶫԅ ⱳ Ȃ GPIOx_RMP ץ

ⱳ Ȃ ᶏ ⱳ ̆ ҹ ῀ ₮ Ȃ
1 

4.2  ῗ  

 4-1 GPIOx ῗ 2 

Ẓ    ⱳ  ᵝṿ 

0x020 GPIOx_RMPL R/W Pxᵞᵝ └  0x0000 0000 

0x024 GPIOx_RMPH R/W Px ᵝ └  0x0000 0000 

0x02C GPIOx_CTMDCTL0 R/W Px └ 0 0x0000 0000 

0x030 GPIOx_CTMDCTL1 R/W Px └ 1 0x0000 0000 

GPIOA ̔0x5000 0000 

GPIOB ̔0x5000 0040 

GPIOC ̔0x5000 0080 

GPIOD ̔0x5000 00C0 

GPIOE ̔0x5000 0100 

GPIOF ̔0x5000 0140 

GPIOG ̔0x5000 0180 

GPIOH ̔0x5000 01C0 

4.2.1  GPIOx_RMPLPxᵞ 8β └  

 4-2 GPIOx_RMP Px┼  
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ᵝ
PXRMP3
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<3:0>
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<3:0>

PXRMP6
<3:0>

PXRMP5
<3:0>
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<3:0>

 

PxRMPy<3:0>̔ Pxy ̂y=0~7̃ 

0000 = ⱳ ̂CLKOUT/RTC/BKP̃ 

0001 = T0/T1/T2/T3/T4 

0010 = T5/T6 

0011 =  

0100 = T14/T15/QEI0 

                                                        
1 ᵣҿ Їҙ ҿ ꜗ ɼ 
2 Їx = A,B,C,D,E,F,G,HЖy = 0~15ɼ 
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0101 = USART0/1/2 

0110 = USART3 

0111 = SPI0/1 

1000 = I2C0/1 

1001 = CAN0/FLT 

1010 = ⱳ 1( ) 

1011 = ⱳ 2 ( ) 

1100 = CFGL 

1101 = ⱳ 3( ) 

1110 = ⱳ 4( ) 

1111 = Ḡ  

4.2.2  GPIOx_RMPH Px8β └  

 4-3 GPIOx_RMP Px┼  
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ᵝ
PXRMP11
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PxRMPy<3:0>̔ Pxy ̂y=8~15̃ 

0000 = ⱳ ̂CLKOUT/RTC/BKP̃ 

0001 = T0/T1/T2/T3/T4 

0010 = T5/T6 

0011 =  

0100 = T14/T15/QEI0 

0101 = USART0/1/2 

0110 = USART3 

0111 = SPI0/1 

1000 = I2C0/1 

1001 = CAN0/FLT 

1010 = ⱳ 1( ) 

1011 = ⱳ 2( ) 

1100 = CFGL 

1101 = ⱳ 3( ) 

1110 = ⱳ 4( ) 

1111 = Ḡ  

  

4.2.3   

№ GPIOAȁGPIODȁGPIOEȁGPIOHӊҬ̆ ׃ ҩ GPIO

Ҭ Ȃ 
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4.2.3.1  GPIOA_CTMDCTL 

 4-4 GPIOA_CTMDCTL0 
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 4-5 GPIOA_CTMDCTL1 
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PABUSGDSEL̔GPIO TOUCHBUSA/TOUCHBUSBᴰ Ҭ └ 

0 = GPIO-PAx(x=0~15)TOUCHBUSA/TOUCHBUSB̆ң ᴰ

ӊ  

1 = GPIO-PAx(x=0~15)TOUCHBUSA/TOUCHBUSB̆ң ᴰ

ӊ  

POLPA̔GPIO-PAx(x=2~15)SINK/SOURCE 

0 = CTAxMODE=110/111̆GPIO TOUCHBUSA/BGNDӊ  

1 = CTAxMODE=110/111̆GPIO TOUCHBUSA/BVDDӊ  

DRVPA<1:0>̔ CTAxMODÊx=2~15̃ ҹ011/110/111D̆RVPAץ GPIO-

PAx GND VDD ῏  

00 = γ ῏ 

01 = ᵞ ῏ 

10 = Ҭ ῏ 

11 = ῏ 

POLCX̔GPIO-PA1SINK/SOURCE 

0 = CTA1MODE=110/111̆GPIO TOUCHBUSA/BGNDӊ  

1 = CTA1MODE=110/111̆GPIO TOUCHBUSA/BVDDӊ  

DRVCX<1:0>̔ CTA1MODE ҹ011/110/111̆DRVCXץ GPIO-PA1

GND VDD ῏  

00 = γ ῏ 

01 = ᵞ ῏ 

10 = Ҭ ῏ 

11 = ῏ 

POLCAS̔GPIO-PA0SINK/SOURCE 

CTA0MODE=110/111̔ 

0 = GPIO TOUCHBUSA/BGNDӊ  

1 = GPIO TOUCHBUSA/BVDDӊ  
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ῤ ᵝMUTUALMODE = 1ғCTA0MODE = 011 

0 = GPIOPHI1&̂~Digitial_HSCMP̃ҹ1 VDD 

1 = GPIOPHI1&̂~Digitial_HSCMP̃ҹ1 GND 

DRVCAS<1:0>̔ CTA0MODEҹ011/110/111̆DRVCASץ GPIO-PA0

GND VDD ῏  

00 = γ ῏ 

01 = ᵞ ῏ 

10 = Ҭ ῏̂ ≢ ῏ҹLow-EMI῏̃ 

11 = ῏ 

CTAxMODE<2:0>̔̂ x=1~15̃ GPIO  

000 = NONE 

001 = GPIO-PAxSNSCLKPHI1β TOUCHBUSA 

010 = GPIO-PAxSNSCLKPHI2β TOUCHBUSA 

011 = GPIO-PAxᵬҹԑ ̂DRVPAxץ ῏ ̃ 

100 = GPIO-PAx TOUCHBUSA 

101 = GPIO-PAx TOUCHBUSB 

110 = GPIO-PAxץREC-SENSE TOUCHBUSÂDRVPA<1:0>ץ

῏ ̃ 

111 = GPIO-PAxץREC-SHIELD TOUCHBUSB̂DRVPA<1:0>

ץ ῏ ̃ 

CTA0MODE<2:0>̔ GPIO  

000 = NONE 

001 = GPIO-PA0SNSCLKPHI1β TOUCHBUSA 

010 = GPIO-PA0SNSCLK PHI2β TOUCHBUSA 

011 = ҹԑ ̆GPIO-PA0ᵬҹԑ  

ҹ ԑ ̆GPIO-PA0 PHI1&̂~Digitial_HSCMP̃ҹ 1

̆ POLCAS‗ VDD GND̂DRVCASץ ῏

̃ 

100 = GPIO-PA0 TOUCHBUSA 

101 = GPIO-PA0 TOUCHBUSB 

110 = GPIO-PA0ץREC-SENSE TOUCHBUSÂDRVPA<1:0>ץ

῏ ̃ 

111 = GPIO-PA0ץREC-SHIELD TOUCHBUSB̂DRVPA<1:0>

ץ ῏ ̃ 

 

̔PA5/PA6ԍҍUSB ̆ ᴪ ῒז ⱴ30pfȂ 
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4.2.3.2  GPIOD_CTMDCTL 

 4-6 GPIOD_CTMDCTL 
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PDBUSGDSEL̔GPIO TOUCHBUSA/TOUCHBUSBᴰ Ҭ └

̂x=2/3/4/9/10/13/14/15̃ 

0 = GPIO-PDx TOUCHBUSA/TOUCHBUSB̆ᴰ ӊ  

1 = GPIO-PDx TOUCHBUSA/TOUCHBUSB̆ᴰ ӊ  

POLPD̔GPIO-PDx̂x=2/3/4/9/10/13/14/15̃ SINK/SOURCE 

0 = CTDxMODE=110/111̆GPIO TOUCHBUSA/BGNDӊ  

1 = CTDxMODE=110/111̆GPIO TOUCHBUSA/BVDDӊ  

DRVPD<1:0>̔ CTDxMODÊx=2/3/4/9/10/13/14/15̃ ҹ011/110/111D̆RVPD<1:0>

ץ GPIO-PDx GND VDD ῏  

00 = γ ῏ 

01 = ᵞ ῏ 

10 = Ҭ ῏ 

11 = ῏ 

CTDxMODE<2:0>̔̂ x=2/3/4/9/10/13/14/15̃ GPIO  

000 = NONE 

001 = GPIO-PDxSNSCLKPHI1β TOUCHBUSA 

010 = GPIO-PDxSNSCLKPHI2β TOUCHBUSA 

011 = ҹԑ ̆GPIO-PDxᵬҹԑ  

ҹ ԑ ̆GPIO-PDx PHI1&̂~Digitial_HSCMP̃ҹ1

̆ POLPD‗ VDD GND̂DRVPD<1:0>ץ

῏ ̃ 

100 = GPIO-PDx TOUCHBUSA 

101 = GPIO-PDx TOUCHBUSB 

110 = GPIO-PDxץREC-SENSE TOUCHBUSÂDRVPD<1:0>

ץ ῏ ̃ 

111 = GPIO-PDxץREC-SHIELD TOUCHBUSB̂DRVPD<1:0>

ץ ῏ ̃ 
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4.2.3.3  GPIOE_CTMDCTL 

 4-7 GPIOE_CTMDCTL 
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PEBUSGDSEL̔GPIO(x=0/1/6)TOUCHBUSA/TOUCHBUSBᴰ Ҭ └ 

0 = GPIO-PEx TOUCHBUSA/TOUCHBUSB̆ᴰ ӊ  

1 = GPIO-PEx TOUCHBUSA/TOUCHBUSB̆ᴰ ӊ  

POLPE̔GPIO-PEx(x=0/1/6)SINK/SOURCE 

0 = CTExMODE=110/111̆GPIO TOUCHBUSA/BGNDӊ  

1 = CTExMODE=110/111̆GPIO TOUCHBUSA/BVDDӊ  

DRVPE<1:0>̔ CTExMODE(x=0/1/6)ҹ011/110/111D̆RVPE<1:0>ץ GPIO-

PEx GND VDD ῏  

00 = γ ῏ 

01 = ᵞ ῏ 

10 = Ҭ ῏ 

11 = ῏ 

CTExMODE<2:0>̔(x=0/1/6)GPIO  

000 = NONE 

001 = GPIO-PExSNSCLKPHI1β TOUCHBUSA 

010 = GPIO-PExSNSCLKPHI2β TOUCHBUSA 

011 = ҹԑ ̆GPIO-PExᵬҹԑ  

ҹ ԑ ̆GPIO-PEx PHI1&̂~Digitial_HSCMP̃ҹ 1

̆ POLPE‗ VDD GND̂DRVPEץ ῏

̃ 

100 = GPIO-PEx TOUCHBUSA 

101 = GPIO-PEx TOUCHBUSB 

110 = GPIO-PExץREC-SENSE TOUCHBUSÂDRVPE<1:0>ץ

῏ ̃ 

111 = GPIO-PExץREC-SHIELD TOUCHBUSB̂DRVPE<1:0>

ץ ῏ ̃ 
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4.2.3.4  GPIOH_CTMDCTL 

 4-8 GPIOH_CTMDCTL 
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PHBUSGDSEL̔GPIO TOUCHBUSATOUCHBUSBD Ҭ └

(x=5/6/10/11/12/13/15) 

0 = GPIO-PHx TOUCHBUSA/TOUCHBUSB̆ᴰ ӊ  

1 = GPIO-PHx̂x=5/6/10/11/12/13/15̃ TOUCHBUSA/TOUCHBUSB

̆ᴰ ӊ  

POLPH̔GPIO-PHx(x=5/6/10/11/12/13/15)SINK/SOURCE 

0 = CTHxMODE=110/111̆GPIO TOUCHBUSA/BGNDӊ  

1 = CTHxMODE=110/111̆GPIO TOUCHBUSA/BVDDӊ  

DRVPH<1:0>̔ CTHxMODE(x=5/6/10/11/12/13/15)ҹ011/110/111̆DRVPH<1:0>

ץ GPIO-PHx GND VDD ῏  

00 = γ ῏ 

01 = ᵞ ῏ 

10 = Ҭ ῏ 

11 = ῏ 

CTHxMODE<2:0>̔(x=5/6/10/11/12/13/15)GPIO  

000 = NONE 

001 = GPIO-PHxSNSCLKPHI1β TOUCHBUSA 

010 = GPIO-PHxSNSCLKPHI2β TOUCHBUSA 

011 = ҹԑ ̆GPIO-PHxᵬҹԑ  

ҹ ԑ ̆GPIO-PHx PHI1&̂~Digitial_HSCMP̃ҹ1

̆ POLPH‗ VDD GND̂DRVPH<1:0>ץ

῏ ̃ 

100 = GPIO-PHx TOUCHBUSA 

101 = GPIO-PHx TOUCHBUSB 

110 = GPIO-PHxץREC-SENSE TOUCHBUSÂDRVPH<1:0>

ץ ῏ ̃ 

111 = GPIO-PHxץREC-SHIELD TOUCHBUSB̂DRVPH<1:0>

ץ ῏ ̃ 
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5 ЃOSCЄ 

5.1   

ᶫ6 №̆≢ҹῤ ̂INTHFȁ̃ῤ ᵞ ̂INTLFȁ̃

̂EXTHF̃ȁ ᵞ ̂EXTLFȁ̃ῤ PLLᵞⱳ 4M LP4MȂῤ

PLLץ ῤ ̂INTHF̃ ̂EXTHF̃ ₮ Ṑ ̆ ᶫ

ᵬ ᵬ̆ҹ ᵬ Ȃ ̆ 6׆ץ Ҭ

⌠4 ̔ Һ ̂SCLK̃ȁγ ̂LFCLK̃ȁ

̂HFCLK̃ 48MHẑCK48M̃ Ҍ Ȃ ̆ῤ ᵞ

ץ ԍ ȁ ῒזᵞⱳ Ȃ 

ᵝ ĬNTHF ҹ ̆ ℗ ̆

‰ ̂ ̆ ᵝ 1̃̆ ᴪ ℗ Ȃ 

ΐ Ҋץ ̔ 

 ̧ ᶫ6  

ü ῤ INTHF̂16MHz)̕ 

ü ῤ ᵞ INTLF̂32KHz̃̕  

ü EXTHF̂4~48MHz̃̕  

ü ᵞ EXTLF̂32.768KHz ̃̕  

ü ῤ PLL̂ 400MHz̃ 

ü ῤ ᵞⱳ LP4M̂4MHz̃ 

 ̧ ֟ 4  

ü Һ SCLK 

ῤ ̂INTHFȁ̃ῤ ᵞ ̂INTLFȁ̃ ̂EXTHF̃ȁ ᵞ

̂EXTLFȁ̃PLLṐ ῤ 4M ̂LP4M̃֟ Ȃ 

ü HFCLK 

ῤ ̂INTHFȁ̃ ̂EXTHF̃ȁPLLṐ ῤ 4M ̂LP4M̃

֟ Ȃ 

ü ᵞ LFCLK 

ῤ ᵞ ̂INTLF̃ ᵞ ̂EXTLF̃֟ Ȃ 

ü CK48M 

ῤ ̂INTHFȁ̃ ̂EXTHF̃ PLLṐ ֟  

 ̧ ꜚ/℗ Ḡ  

 ̧ ⱳ  

 ̧ ⱳ  
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5.2   

INTOSCL

EXTLF_EN

INTLF_EN

OSC32_OUT

OSC32_IN

EXTHF_EN

OSC_IN

OSC_OUT

INTOSCH

PLL_CTL

1

0

PLLCKS

001

010

000

011

SCKS<2:0>

1/1ȁ1/2ȁ1/4ȁ

1/8 ȁ1/16 ȁ1/32ȁ

1/64ȁ1/128

SCKDIV<2:0>

SLEEP

SCLKҺ

10x

1

0 1/1ȁ1/2ȁ1/4ȁ

1/8 ȁ1/16 ȁ1/32ȁ

1/64ȁ1/128

LFCKDIV<2:0

>

LFCKEN

LFCK ԍ

01x
00x 1/1ȁ1/2ȁ1/4ȁ

1/8 ȁ1/16 ȁ1/32ȁ

1/64ȁ1/128ȁ

1/256ȁ1/512

HFCKEN

HFCK ԍ

INTHF

EXTHF

INTLF

EXTLF

10x

HFCKS<1:0>

LFCKS

INTHF
EXTHF

PLL

PLL

INTLF

EXTLF

INTHF

EXTHF

HFCKDIV<3:0>

INTLF INTLF ԍ

ȁWDT

INTLF

EXTLF

PLL

11xLP4M

1/1ȁ1/2ȁ1/4

CK48MDIV<1:0>

CK48MEN

CK48M01x
00x

1xx

CK48MS<1:0>

INTHF
EXTHF

PLL

11xLP4M

INTOSC_LP4M
LP4M LP4M ԍ

CTOUCH

LP4M

000

CLKOUTS<2:0>

001

010

011

100

101

11x

INTHF

SCLK

EXTHF

PLL

LP4M

EXTLF

INTLF
CLKOE

CLKOUT

N

M

NO
³

1

1/1ȁ1/2ȁ1/4ȁ

1/8 ȁ1/16 ȁ1/32ȁ

1/64ȁ1/128

CLKOUTDIV<2:0>

 

 5-1 123 

  

                                                        
1 Ὺ ᵤ ԓ ɻ ɻҏ ᵣ ЃPWRTЄװ ᵤꜗ ɼ 
2 ᴑ EXTHFᵲҿ ᴌᶕ EXTHF_ENᶕ  
3 ᴑ EXTLFᵲҿ ᴌᶕ EXTLF_ENᶕ  
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5.3  ῗ  

 5-1 ῗ 1 

Ẓ    ⱳ  ᵝṿ 

0x000 OSC_CTL0 R/W └ 0 0x0004 0000 

0x004 OSC_CTL1 R/W └ 1 0x0000 0000 

0x008 OSC_INT R/W Ҭ └  0x0000 0000 

0x00C OSC_CTL2 R/W └ 2 0x0000 0000 

0x010 OSC_HFOSCCAL0 R/W ‰ 0 0x0548 0040 

0x014 OSC_HFOSCCAL1 R/W ‰ 1 0x0000 0000 

̔0x4000 0000 

 5-2 ῗ 2 

Ẓ    ⱳ  ᵝṿ 

0x000 PLL_CTL R/W PLL└  0x0001 0010 

̔0x4000 2580 

5.3.1  OSC_CTL0 └ 0 

 5-3 OSC_CTL0 ┼ 0 
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3
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<
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LFCKDIV<2:0>̔ᵞ № ᵝ 

000 = 1/1№  

001 = 1/2№  

010 = 1/4№  

011 = 1/8№  

100 = 1/16№  

101 = 1/32№  

110 = 1/64№  

111 = 1/128№  

HFCKDIV<3:0>̔ № ᵝ 

0000 = 1/1№  

0001 = 1/2№  

0010 = 1/4№  

0011 = 1/8№  

0100 = 1/16№ ̂ ̃ 

0101 = 1/32№  

0110 = 1/64№  

0111 = 1/128№  
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1000 = 1/256№  

ῒ1/512 = ז№  

SCKDIV<2:0>̔Һ SCLK№ ᵝ 

000 = 1/1№  

001 = 1/2№  

010 = 1/4№  

011 = 1/8№  

100 = 1/16№ ̂ ̃ 

101 = 1/32№  

110 = 1/64№  

111 = 1/128№  

PLLCKS̔PLL῀ ᵝ 

0 = INTHFᵬҹPLL῀  

1 = EXTHFᵬҹPLL῀  

HFCKS<2:0>̔ ᵝ 

00x = INTHFᵬҹHFCLK  

01x = EXTHFᵬҹHFCLK  

10x = PLL₮ᵬҹHFCLK  

11x = LP4M₮ᵬҹHFCLK  

HFCKEN̔ ᾛ ᵝ 

0 = HFCLKḤ  

1 = HFCLKḤ ᾛ  

LFCKS̔ᵞ ᵝ 

0 = INTLFᵬҹLFCLK  

1 = EXTLFᵬҹLFCLK  

LFCKEN̔ᵞ ᾛ ᵝ 

0 = LFCLKḤ  

1 = LFCLKḤ ᾛ  

SCKS<2:0>̔SCLKҺ ᵝ 

000 = INTHFᵬҹ  

001 = INTLFᵬҹ  

010 = EXTHFᵬҹ  

011 = EXTLFᵬҹ  

10x = PLL₮ᵬҹ  

11x = LP4M₮ᵬҹ  

PMWREN̔ ᴍ Ώᾛ ᵝ 

0 = ᴍ Ҍ Ώ 

1 = ᴍ Ώ 
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5.3.2  OSC_CTL1 └ 1 

 5-4 OSC_CTL1 ┼ 1 
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ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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R
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<
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V
<
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CK48MS
<2:0>

 

CLKOUTDIV<2:0>̔׆ CLKOUT₮ № ᵝ 

000 = 1/1№  

001 = 1/2№  

010 = 1/4№  

011 = 1/8№  

100 = 1/16№  

101 = 1/32№  

110 = 1/64№  

111 = 1/128№  

CLKOE̔ ₮ᶏ ᵝ 

IÔCLKOUT̃׆ = 0 ₮ 

1 = ᾛ IÔCLKOUT̃׆ ₮ 

CLKOUTS<2:0>̔׆ CLKOUT₮ ᵝ 

000 = SCLKᵬҹ ₮  

001 = EXTLFᵬҹ ₮  

010 = EXTHFᵬҹ ₮  

011 = INTLFᵬҹ ₮  

100 = INTHFᵬҹ ₮  

101 = PLLᵬҹ ₮  

11x = LP4Mᵬҹ ₮  

FSCMGAP<1:0>̔ ̆  

00 = INTLF/16  

01 = INTLF/32 

10 = INTLF/64  

11 = INTLF/128  

FSCM̔ ᶏ  

0 =  

1 = ᶏ  

CK48DIV<1:0>̔CK48M № ᵝ 

00 = 1/1№  

01 = 1/2№  

1x = 1/4№  

CK48MS<2:0>̔48M ῀ ᵝ 

00x = INTHFᵬҹCK48M͂  

01x = EXTHFᵬҹCK48M͂  
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1xx = PLLᵬҹCK48M͂  

CK48MEN̔48M ῀ ᾛ ᵝ 

0 = CK48MḤ  

1 = CK48MḤ ᶏ  

5.3.3  OSC_INT Ҭ └  

 5-5 OSC_INT Ҳ ┼  
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LP4MIE̔LP4MҬ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

PLLIE̔PLLҬ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EHFIE̔ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

ELFIE̔ ᵞ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

IHFIE̔ῤ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

ILFIE̔ῤ ᵞ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

CKFIF̔ ᵝ 

0 =  

1 = ⌠  

LP4MIF̔LP4MҬ ᵝ̆ ᵝ 

0 = LP4M 

1 = LP4M 

PLLIF̔PLLҬ ᵝ̆ PDRST1 ᵝ 

0 = PLL 

1 = PLL 

EHFIF̔ Ҭ ᵝ̆ ᵝ 

0 = Ҍ  

1 =  
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ELFIF̔ ᵞ Ҭ ᵝ̆ ᵝ 

0 = γ Ҍ  

1 = γ  

IHFIF̔ῤ Ҭ ᵝ 

0 = ῤ Ҍ  

1 = ῤ  

ILFIF̔ῤ ᵞ Ҭ ᵝ 

0 = ῤ ᵞ Ҍ  

1 = ῤ ᵞ  

5.3.4  OSC_CTL2 └ 2 

 5-6 OSC_CTL2 ┼ 2 
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ᵝṿ 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
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PLLDLY<3:0>̔PLLꜚ └̂ ҹPLL ̃ 

0000 = 64ҩ  

0001 = 128ҩ  

0010 = 256ҩ  

0011 = 512ҩ  

0100 = 1024ҩ  

0101 = 2048ҩ  

0110 = 4096ҩ  

0111 = 8192ҩ  

1000 = 16384ҩ  

ῒ32768 = זҩ  

EHFDLY<3:0>̔ ꜚ └ 

0000 = 256ҩ  

0001 = 512ҩ  

0010 = 1024ҩ  

0011 = 2048ҩ  

0100 = 4096ҩ  

0101 = 8192ҩ  

0110 = 16384ҩ  

0111 = 32768ҩ  

ῒ65536 = זҩ  

ELFDLY<3:0>̔ ᵞ ꜚ └ 

0000 = 256ҩ  

0001 = 512ҩ  

0010 = 1024ҩ  

0011 = 2048ҩ  
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0100 = 4096ҩ  

0101 = 8192ҩ  

0110 = 16384ҩ  

0111 = 32768ҩ  

ῒ65536 = זҩ  

LP4MSWEN̔LP4Mᴆᶏ ᵝ 

0 =  

1 = ᶏ LP4Mᵬ 

PLLSWEN̔PLLᴆᶏ ᵝ 

0 =  

1 = ᶏ PLLᵬ 

EXTHFSWEN̔ ᴆᶏ ᵝ 

0 =  

1 = ᶏ ᵬ 

EXTLFSWEN̔ ᵞ ᴆᶏ ᵝ 

0 =  

1 = ᶏ ᵞ ᵬ 

INTHFSWEN̔ῤ ᴆᶏ ᵝ 

0 =  

1 = ᶏ ῤ ᵬ 

INTLFSWEN̔ῤ ᵞ ᴆᶏ ᵝ 

0 =  

1 = ᶏ ῤ ᵞ ᵬ 

5.3.5  OSC_HFOSCCAL0 ‰ 0 

 5-7 OSC_HFOSCCAL0 ‼ 0 
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SCALE32X̔ ṿ ‰ ᵝ 

0 = 32uA̓͂  

1 = 32uA  

SCALE16X<4:0>̔ ṿ ‰ ᵝ 

00000 = 5ҩ16uA̓͂  

11111 = 5ҩ16uA ̂ ѿᵝ └ѿҩ16uÃ 

SCALE8X̔ ṿ ‰ ᵝ 

0 = 8uA̓͂  

1 = 8uA  

SCALE4X̔ ṿ ‰ ᵝ 

0 = 4uA̓͂  
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1 = 4uA  

SCALE2X̔ ṿ ‰ ᵝ 

0 = 2uA̓͂  

1 = 2uA  

SCALE1X̔ ṿ ‰ ᵝ 

0 = 1uA̓͂  

1 = 1uA  

SCALEDIV2̔ ṿ ‰ ᵝ 

0 = 1/2uA̓͂  

1 = 1/2uA  

SCALEDIV4̔ ṿ ‰ ᵝ 

0 = 1/4uA̓͂  

1 = 1/4uA  

SCALEDIV8̔ ṿ ‰ ᵝ 

0 = 1/8uA̓͂  

1 = 1/8uA  

SCALEDIV16̔ ṿ ‰ ᵝ 

0 = 1/16uA῏  

1 = 1/16uA 

SCALEDIV32̔ ṿ ‰ ᵝ 

0 = 1/32uA῏  

1 = 1/32uA 

PTAT<4:0>̔ῤ ᵝ 

00000 = 5ҩ ῏  

11111 = 5ҩ ̂ ׆ ⌠ᵞ№≢ 1,1/2,1/4,1/8,1/16̃ 

CTAT<4:0>̔ῤ ᵝ 

00000 = 5ҩ ῏  

11111 = 5ҩ ̂ ׆ ⌠ᵞ№≢ 1,1/2,1/4,1/8,1/16̃ 

5.3.6  OSC_HFOSCCAL1 ‰ 1 

 5-8 OSC_HFOSCCAL1 ‼ 1 
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SELGAIN<1:0>̔ ᵝ 
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 5-9 1 

Frequency(M) VDD(min) 5p 10p 20p 39p 

4 1.62 00 00 00 00 

8 1.62 00 00 00 X 

16 1.62 00 00 00 X 

20 1.8 X 00 00 X 

32 2.2 X 00 01 X 

40 2.6 X 01 10 X 

48 2.6 X 10 11 X 

HSFSEN̔ ᵝ 

0 = ԍ ԍ20MHz 

1 = ԍ20MHz 

HSXTALEXEN̔ ῀ ᵝ 

0 = ᶏ  

1 = ῀  

HLSW̔ ᵝ 

0 = ԍ10MHz 

1 = ԍ10MHz 

5.3.7  PLL_CTL PLL└  

 5-10 PLL_CTL PLL┼  
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OD<1:0>̔PLL₮№ └̆ ԍ֟ PLLṐ NOṿ 

 NO=2OD<1:0> ῎  5-1 

N<3:0>̔PLL῀ ꜚ └̆ ԍ֟ PLLṐ Nṿ̆ḱ ᵝ PDRST1Ȃ 

 N=N<3:0> ῎  5-2 

M<13:0>̔PLL ꜚ └̆ ԍ֟ PLLṐ Mṿ̆ḱ ᵝ PDRST1Ȃ 

 M=M<13:0> ῎  5-3 

PDRSTP̔LLᵝ └̆ PLL /N<3:0>/M<13:0>/BP̂1⌠0 ̃

ᵝ 1∆ PLL̆ ᵝ ꜚ Ȃ 

0 = ᵬ  

1 = PLLᵝ └ 

 

PLLṐ Ὲ ҹ̔ 

 
N

M

NO

F
PLLCLK REF³=  ῎  5-4 

                                                        
1 X ɼ 
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5.4  Ὺ INTHF 

ῤ INTHFץҹ ᶫ16MHz Ȃῤ INTHF

ᵬҹPLL῀ȁᵬҹץ Һ SCLK ῀ ᵬҹ HFCLK ῀Ȃ 

ᴋ ῤ INTHFᵬҹ ̆ῤ ᶏ Ȃῤ

Ӟ ץ ᴆᶏ ᵝINTHFSWEN ᶏ Ȃ 

ῤ ᶏ ̆ᴪ ֟ Ḥ ᵝIHFIF1Ȃ 

OSC_INT Ҭ IHFIEᵝ 1̆ ᶏץ ῤ Ҭ Ȃῤ

INTHFᶏ ̆ᴪ ֟ Ḥ ᵝIHFIF1̆ ֟ Ҭ Ȃ 

5.5  Ὺ ᵤ INTLF 

ῤ ᵞ INTLFץҹ ᶫ32KHzγ Ȃῤ ᵞ INTLF

ᵬҹץ Һ SCLK ῀ ᵬҹ ᵞ LFCLK ῀̆ ̆ῤ ᵞ

ᵬҹץ Ḥ ᶫ ȁWDTȁ҉ ̂PWRT̃ȁᵞⱳ

ᶏ Ȃ 

ᴋ ῤ ᵞ INTLFᵬҹ ̆ῤ ᵞ ᶏ Ȃῤ ᵞ

Ӟ ץ ᴆᶏ ᵝINTLFSWENPM_CTL0LSIEN ᶏ Ȃ

̆ Ҋᶏ ῤ ᵞ INTLF̆ PM_CTL0LSIEN

1Ȃ 

OSC_INT Ҭ ILFIEᵝ 1̆ ᶏץ ῤ ᵞ Ҭ Ȃῤ ᵞ

INTLFᶏ ̆ᴪ ֟ Ḥ ᵝILFIF1̂ PM_CTL0

Ҭ LSIENᵝᶏ ̃̆ ֟ Ҭ Ȃ 

5.6  EXTHF 

EXTHFץҹ ᶫ4~48MHz Ȃ

EXTHFץᵬҹPLL῀ȁᵬҹ Һ SCLK ῀ ᵬҹ HFCLK

῀Ȃ 

Ҋ ̆ OSC_IN OSC_OUTץ ‰

ᵣȁ 4MHz͘48MHz ҹ Ȃ 

ᴋ EXTHFᵬҹ ̆ ᴪᶏ

EXTHFȂ Ӟ ץ ᴆᶏ ᵝEXTHFSWEN ᶏ Ȃ 

ᶏ ̆ ѿ ᴪ֟ Ḥ ᵝ 1Ȃ

‗ Ȃ ҹ xx ms̆ ҹ 0~512Ȃ

EHFDLY<3:0> ̆ ҹңҩ № Ȃ 

OSC_INT Ҭ EHFIEᵝ 1̆ ᶏ Ҭ ̆ ᶏ

EXTHF̆ EXTHF₮ ғ ꜚ ̆EHFIFҬ ᵝ 1̆ ᴪ֟ Ҭ

Ȃ 
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EXTHF_EN

EXTHF

OSC_IN

OSC_OUT

 

 5-2  

ῤ ̔ῤ ңҩHSE ̆ ץ PM_CAL1 HSE_SELᵝ ̔ 

HSE_SEL̔ ᵝ 

0 = 1̆ ᵝԍPD14/PD15 

1 = 2̆ ᵝԍPD9/PD10 

5.7  ᵤ EXTLF 

ᵞ EXTLFץҹ ᶫ 32.768KHzȂ ᵞ EXTLF

ᵬҹץ Һ SCLK ῀ ᵬҹ ᵞ LFCLK ῀Ȃ 

Ҋ ̆ OSC32_IN OSC32_OUT ᵣ̆Һ ץ

32.768KHzᵣ ᶫ Ȃ 

ᴋ EXTLFᵬҹ ̆ ᴪᶏ EXTLFȂ ᵞ Ӟ ץ

ᴆᶏ ᵝEXTLFSWEN PM_CTL0LSEEN ᶏ Ȃ ̆

Ҋᶏ EXTLF̆ PM_CTL0LSEEN1Ȃ 

ᵞ ᶏ ̆ ѿ ᴪ֟ Ḥ ᵝ 1Ȃ

‗ Ȃ ҹ 2.5 ms̆ ҹ 0~512Ȃ

ELFDLY<3:0> ̆ ҹңҩ № Ȃ 

OSC_INT Ҭ ELFIEβ 1̆ ᶏ ᵞ EXTLFҬ ̆ ᶏ

EXTLF̂ PM_CTL0 Ҭ LSEENβᶏ ̃̆ EXTLF₮ ғ ꜚ

̆ELFIFҬ ᵝ 1̆ ᴪ֟ Ҭ Ȃ 
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EXTLF_EN

EXTLF

OSC32_IN

OSC32_OUT

ᵣ
32.768KHz

 

 5-3 ᵤ  

5.8  PLLᶕ  

ᶫῤ PLL̆ ҹץ ᶫ 400MHz ȂPLLץ PLLCKS

ῤ INTHF EXTHFᵬҹ ῀̂ FREF̃̆ PLL_CTLN<3:0>ȁ

M<13:0>OD<1:0>ץ Ṑ ̆ PDRSTץ∆ PLLȂ 

PLL ₮ ᵬҹץ Һ SCLKȁ HFCLK48M

῀Ȃ 

ᴋ PLLᵬҹ ῀ ̆PLLᶏ ȂPLLӞ ץ OSC_CTL2ᴆ

ᶏ ᵝPLLSWEN ᶏ Ȃ 

PLL ₮ Ὲ ҹ̔ 

 
N

M

NO
FPLLCLK REF ³³=

1
 ῎  5-5 

PLLᶏ Ҭ Ҋץ ᴆ̔ 

 ̧
MHz

N

F
MHz REF 501 ¢¢

 

 ̧
MHz

N

M
FMHz REF 400200 ¢³¢

 

 ̧ 4²M  

 ̧ 1²N  

ᶏ PLL̆ Ҋᴋץ ’ ᴆ PDRST1̆ ∆ PLL̆ ↕ḱ

̂ ̔ᾢḱ PDRST1̃̔ 

 ̧ PLLҌᶏ ⌠ᶏ  

 ̧ PLL ῀  

 ̧ N<3:0> 

 ̧ M<13:0> 

PLLᶏ PDRST1 ̆ ѿ ᴪ֟ Ḥ ᵝ

1̆ ᵝҹ1 ᴪᶏ PLL ₮Ȃ PLLDLY<3:0>

̆ ҹ 64~32768Ȃ ᶏ PLL Ṝ ᵝҹ

1 Ῥ℗ ᶏ PLL̆ Ḡᶏ ℗ Ȃ 

ᶏ PLL̆ ḱ PLL ̆ ᾢ ℗ ῒז ̂ INTHF̃

Ả ᵬ̆ PLL Ῥ ℗ PLL̆ ↕ ԍPLL℗ Ҭ
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Ҍ ᴪ ̆ ῒ SCLK PLLᵬҹ Ȃ 

OSC_INT Ҭ PLLIEᵝ 1̆ ᶏ PLLҬ ̆ ᶏ PLL̆PLL ₮

ꜚ ̆PLLIFҬ ᵝ 1̆ ᴪ֟ Ҭ Ȃ 

5.9  Ὺ ᵤꜗ 4M LP4M 

ᶫѿҩᵞⱳ 4MHz LP4MȂῤ ᵞⱳ 4M LP4Mץᵬҹ

Һ SCLK ῀ȁᵬҹ HFCLK ῀Ȃ 

ᴋ LP4Mᵬҹ ̆LP4Mᶏ Ȃῤ ᵞⱳ 4M Ӟ ץ

ᴆᶏ ᵝLP4MSWEN ᶏ Ȃ 

OSC_INT Ҭ LP4MIEᵝ 1̆ ᶏץ LP4MҬ Ȃ Ҭ ᶏ L̆P4MIF

ῤ ᵞⱳ 4M LP4Mᶏ 1̆ ֟ Ҭ Ȃ 

5.10  

SCLKȁHFCLKLFCLK ץ Ҍ ᶫ S̆CLKʟ ᴆ H̆FCLK

LFCLK ᴆ Ȃ 

 ̧ SCLK℗ ̔ 

ѿҩ ℗ ⌠ ѿҩ ℗̆ ᴆ ץ ᾧ ԈȂ ѿҩ

̆ᴪ Ҋץ ̔ 

(1) ΏOSC_CTL SCLK ̕ 

(2) ᵝ 1╠ᶏ ᵬ̕ 

(3) ̆ ╠ Ҋѿҩ Ҋ

SCKS_BUF<1:0>̕ 

(4) CLKḠ ҹᵞ ̆ ℗ Ҋ ̆ᾛ ₮̕ 

(5) CLKҍ ̆ ℗ Ȃ 

INTHF

INTLF

CLK

SCKS<1:0> 00 01

SCKS_BUF

<1:0>
00 01

ILFS

CLK_PRE

 

 5-4  

 ̧ HFCLKLFCLK ℗ ̔ 

ᶏ ╠ᾢ℗ ᶏ̆ ҬҌ ℗ ̆ ℗ Ҭᾢ ᶏ
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῏ ̆℗ ⱳ ᶏ ̆ ↕ ᴪ₮ ┬̆ Ȃ 

5.11  

SCLK ᶏ ̆ Ḡ ̂FSCM̃ ᶏ

ᴆ ̆ ᶏ ῤ ᵞ ῒ̆ ץ ₮

ᴋᵥ ┴ ̂ ╠Ҍᴪ Ȃ̃ 

OSC_CTL1 FSCMβ 1ᶏ ⱳ ̆ OSC_CTL1

FSCMGAP<1:0>ץ ̆ Ȃ 

                      ̂INTLF/2̃ 2

INTLF/FSCMGAP<2:0>

S

CLK

Q

⌠

D
GND

                      
D

CLK

Q

1

SCLK

FSCM

EN

 

 5-5  

5.11.1  Ḡ  

ᶏ ῤ ṿ

ᵬȂ 

Ҋ ҹ Ȃ ᴪҌ ᶏ ̆

↕̆ᴪҌ ̆ Ả ̆ ⌠ѿ ṿ

ᴪ↕ ⌠ Ȃ 

ῤ ̂ ̃ѿ ENḤ ̆ᶏῒḠ ҹ ̂ᶏ

̃̆ ╠ 1̂ SCLK̃ ↕̆ᴪ 1 ҉ EN ̆

╠ Ȃ SCLK₮ Ả ’ ̆ENᴪ Ḡ Ȃ

⌠ ENҹ 2ҩ INTLF ῤᴪ ѿ ̆

ҹ2ҩINTLF Ȃ 

ENҹ 2̂ ̃ᶏ ̆ENҹᵞ ̆ENҹ

ᵬ̆ץINTLFҹ ̆ FSCMGAP<2:0>

ῤ̆ ENḠ ҹ1↕ IF̂ ᵝ̃ 1̆ ⌠ Ȃ 
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1

⌠

EN

2

IF

...

INTLF/2

FSCMGAP<2:0>

 

 5-6 1 

5.11.2  Ḡ  

⌠ ̆ ꜚ℗ ῤ ̂ᶏ № ̃ ᵬ̆

֟ Ҭ Ḥ ̆ Ҭ ⌠NMIҬ ̆ᾛ Ṝ

ᴆ Ȃ 

ӊ ̆ ᵝCKFIFҹ 1̆ ↕ ℗ ̂ № Ȃ̃

℗ ̆ ᾢ℗ ̂ ℗ ῤ ̃̆ ᵝCKFIF̆

ᴪᶏ ℗ ᵬȂ 

5.12 ᶕ ᵣ 

ҹԅ ᵞⱳ ̆ Ȃ ᶏ ̆ ᶏ └

Ḥ ̆ ↕ Ҍ ᵬȂ PCLK_CTLx̂x=0,1,2,3̃ └ └

Ȃ ̆CPU Ώ ᵬȂ 

5.13 Ҳ  

Ҋ ᴆ ֟ Ҭ  

 ̧ ᶏ ̔ / / ᵞ Ҭ ̆ OSC_CTL2

Ҭ ᴆᶏ ᵝᶏ  

 ̧ Ҭ ᶏ ᵝ 1 

 ̧ Ҭ ᵝҹ1 

ᶏ ̆ ⌠ ᴆ ̆ Ҭ ᵝᴪ 1̆ ᶏ

↕ ᵝḠ ҹ0Ȃ ᴆ ҊȂ 

 5-11 ᴌ 

 ᴆ 

ῤ  ῤ ᶏ  

ῤ ᵞ  ῤ ᵞ ᶏ  

 ᶏ ̆  

                                                        
1 Ї ҿ Ḉⅎ ⁯ ɼ 
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ᵞ  ᶏ ̆  

PLL ᶏ ∆ ̆PLL ̆  

LP4M LP4Mᶏ  

ᴋ Ҭ ᵝ 1̆ ғ Ҭ ᶏ ᵝ 1 ̆ᴪ֟ OSCҬ ̆ Ҭ

ᵝOSCIF1Ȃ OSCIEҹ1ȁOSCIFҹ1ғῃ Ҭ AIEҹ1 ̆↕ ץ ῀OSCҬ

Ȃ 
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6 Ỵ ЃmemoryЄ 

6.1   

ҹ ѿ Ȃ Ữ ̆ᵞ ҹ ᵞ ᵝ̆ ҹ

ᵝȂ 
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6.2  Ỵ  

0x0000 0000

0x1000 0000

0x1001 8000

RAM 64K

RAM 32K

0x1FFF 0000
ROM 16K

0x1FFF 4000

Ḡ

0x4000 0000

Ḡ

GPIO

Ḡ
0x4008 0000

0x5000 0000

0x5020 0000

0x4000 0000
0x4000 0080
0x4000 0100
0x4000 0180
0x4000 0200
0x4000 0280
0x4000 0300

0x4000 0400

0x4000 0500
0x4000 0580
0x4000 0600
0x4000 0680
0x4000 0700
0x4000 0780
0x4000 0800

GPIOA 0x5000 0000
0x5000 0040GPIOB
0x5000 0080GPIOC
0x5000 00C0

Ḡ
0x5020 0000

GPIOD
0x5000 0100GPIOE
0x5000 0140

T1
T2
T3
T4

T5/T6

Ḡ

QEI0
ADC0
Ḡ
Ḡ
Ḡ

CMP
T0

CTOUCH
USART0

USART2

USART4
SPI0

I2C1

LCD
RTC
USB

0x4000 0900
0x4000 0980
0x4000 0A00
0x4000 0A80
0x4000 0B00
0x4000 0B80
0x4000 0C00
0x4000 0C80
0x4000 0D00
0x4000 0D80
0x4000 0E00
0x4000 0E80
0x4000 0F00
0x4000 0F80
0x4000 1000

0x4000 0880

ῤ

Ḡ

0xFFFF FFFF

Ҭ └ /SYSTICK/ 
└

0x4020 0000

0x4020 1000

0x4020 0000

0x4020 1000

Ḡ

USART1

USART3

SPI1

Ḡ

0x1FFE FE00

Ḡ

GPIOF 0x5000 0180

Ḡ

I2C0

FLASH 512K

0x0008 0000

DPRAM 512byte
0x1FFE FC00

0x1FFE F800

0x4000 1300

Ḡ

CAN0
Ḡ

WWDT
Ḡ
Ḡ

Ḡ 0x4000 1080

ᴍ

ᵝ

0x4000 1100

└

0x4000 1200
0x4000 1280

0x4008 0000

DMA0

IWDT

0x4000 1180

0x4000 1380
0x4000 1400

0x4000 1500
0x4000 1580
0x4000 1600

0x4000 1700
DMA1

T14
T15

0x4000 1800

0x4000 1880

Ḡ 0x4000 1900
0x4000 1980

Ḡ

Ḡ
Ḡ

Ḡ

USART5
USART6
USART7

0x4000 1A00
0x4000 1A80
0x4000 1B00
0x4000 1B80
0x4000 1C00
0x4000 1C80
0x4000 1D00
0x4000 1D80
0x4000 1E00
0x4000 1E80
0x4000 1F00
0x4000 1F80

Ḡ

Ḡ

Ḡ

Ḡ

Ḡ

0x4000 2300

Ḡ
Ḡ

Ḡ
Ḡ
Ḡ

0x4000 2000
0x4000 2080
0x4000 2100

0x4000 2200
0x4000 2280Ḡ

0x4000 2180

0x4000 2380
0x4000 2400

SPI2

GPIOG
GPIOH
Ḡ

0x5000 01C0
0x5000 0200
0x5000 0240

Ḡ

Ḡ

0x4000 2480
0x4000 2500
0x4000 2580PLL_CTL 0x4000 2600

PCLKCTL 0x4000 2680

DPRAM_A 256byte0x1FFE F900

0x4000 1800

RAM(ECC) 16K

Ḡ 0x1FFE FA00
0x1FFE FB00Ḡ

Ḡ

0x1000 8000

Ḡ

Ḡ

Ḡ

CRC
Ḡ
Ḡ
Ḡ

0x4000 2700

Ḡ
Ḡ 0x1FFE F600

0x1FFE F700

Ḡ
Ḡ

0x4000 2780
0x4000 2800

0x4000 2900
0x4000 2880

0x4000 2980

RAM(ECC) 16K 0x1000 4000

CFGL 0x4000 2A00
Ḡ 0x4000 2A80

Ḡ
Ḡ
Ḡ

0x1002 0000

 

 6-1 Ỵ  

 

 6-1 Ỵ ⅎ  

  

0x0000 0000 - 0x0007 FFFF FLASH ̆ ECC  

0x1000 0000 - 0x1000 7FFF SRAM ̆ ECC  

0x1000 8000 - 0x1001 FFFF SRAM  

0x1FFE F800 - 0x1FFE F8FF SRAM ̆ ECC  

0x1FFF 0000 - 0x1FFF 3FFF ROM  
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0x4000 0000 - 0x4007 FFFF  

0x4020 0000 - 0x4020 0FFF ῤ  

0x5000 0000 - 0x501F FFFF GPIO 

6.3  Ỵ  

1ҩ ⱴ ̆ҹ0x00000000 ~ 0x00003FFFȂ ᶏ ⱴ

ᵬҹⱴ Ȃ 

ⱴ ᶏ ̆LD פ ץ Ȃ ᶏ ⱴ ̆ ⱴ ROM

LD פ ץ ⱴ ῤ ̆ ⱴ ROM ᶏ LD פ ⱴ

ῤ ↕ ṿҹ0Ȃⱴ ñⱴ òȂ 

ⱴ ̔ 

 ̧ ⱴ ̔0x00000000 ~ 0x00003FFF 

6.4  ROM  

ROM ץ Ữ ̆ ROM LD ᵬ ROM

ṿҹ0Ȃ 

ROM ľ  6-2 ⱴ ĿȂ 

 6-2 ꜘ  

ⱴ  ROM ⱴ  ⱴ  

ⱴ  

ROM LD     פ

FLASHⱴ LD    - פ

ⱴ LD    - פ

ⱴ  

ROM LD     פ

ⱴ LD    - פ

ⱴ LD   - - פ

̔- ṿҹ0Ȃ 

6.5  ᵤꜗ RAM 

2 ᵞⱳ RAM̆1 16K SRAM̂0x1000 0000-0x1000 3FFF̃̆ 1

256byteDPRAM̂0x1FFE F800-0x1FFE F8FFȂ̃ 

standbyҊ̆ ץ PM_CTL0 DPRAMSELᵝ ᵞⱳ

DPRAM Ȃ 

standby/stop1Ҋ̆ ץ PM_CTL0 LPRAMSELᵝ ᵞⱳ

SRAM Ȃ 

PM_CTL0 DPRAMSELLPRAMSELҹ 0 ̆ ῀ standbyפ

῀standby1̆ ↕ ῀standby0Ȃ 
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7 Ҳ ЃinterruptЄ 

7.1   

Ҭ ̔ 

 ̧ 13ҩ Ҭ ̆ 64ҩ Ҭ ̂ ᴆҬ ̃ 

 ̧ 16Ҭ ᴨᾢ  

 ̧ ꜚ  

 ̧ Ҭ ῀  

 ̧ Ҭ  

 ̧ ᴆҬ  

7.2  Ҳ  

Ҭ ᵝṿץ Ҭ ῀ ȂҊ ԅҬ

Ҭ Ȃ 

 7-1 Ὺ Ҳ  

 
  ᴨᾢ  Ҭ  

0 0x0000 0000 ∆ SP - ∆ SP 

1 0x0000 0004 ᵝ -3 ᵝ 

2 0x0000 0008 NMI -2 
Ҍ Ҭ ̆ Ҭ ҹ

NMIҬ  

3 0x0000 000C ᴆ Ҭ  -1 

Ҍ BREAKᶏ ᴆҊᶏ

BREAK Ҍ SVCᶏ ᴆҊᶏ

SVCפ ֟ ̆ ԍ

Ȃ 

4 0x0000 0010 ECC Ҭ   FLASH/RAM ECC 

5 0x0000 0014    

6 0x0000 0018    

7 0x0000 001C -  Ҍ ᶏ  

8 0x0000 0020 Ḡ   - 

9 0x0000 0024 Ḡ   - 

10 0x0000 0028 Ḡ   - 

11 0x0000 002C SVCҬ   

Ҭ ̆ᶏ SVCפ ̆

ᴆ ῀ Ҭ ̆ Ҍ

ᴆ↕ᴪ ῀ ᴆ Ҭ Ȃ 

12 0x0000 0030 Ḡ   - 

13 0x0000 0034 Ḡ   - 

14 0x0000 0038 SOFTSV  ᴆҬ ̆ ᵬҹ҉Ҋ ℗ Ҭ  

15 0x0000 003C SYSTICK  Ҭ  
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 7-2 Ҳ  

 
  ᴨᾢ  Ҭ  

16 0x0000 0040 WWDT  Ҭ  

17 0x0000 0044 EINT16  ⌠EINT16PVDҬ  

18 0x0000 0048 EINT0  ԊᴆҬ 0 

19 0x0000 004C EINT1  ԊᴆҬ 1 

20 0x0000 0050 EINT2  ԊᴆҬ 2 

21 0x0000 0054 EINT3  ԊᴆҬ 3 

22 0x0000 0058 EINT4  ԊᴆҬ 4 

23 0x0000 005C EINT<9:5>  ԊᴆҬ <9:5> 

24 0x0000 0060 EINT<15:10>  ԊᴆҬ <15:10> 

25 0x0000 0064 T1  1ῃ Ҭ  

26 0x0000 0068 T3  3ῃ Ҭ  

27 0x0000 006C T5  5ῃ Ҭ  

28 0x0000 0070 T6  6ῃ Ҭ  

29 0x0000 0074 QEI  QEIῃ Ҭ  

30 0x0000 0078 Ḡ   Ḡ  

31 0x0000 007C Ḡ   Ḡ  

32 0x0000 0080 Ḡ   Ḡ  

33 0x0000 0084 T14  14ῃ Ҭ  

34 0x0000 0088 T15  15ῃ Ҭ  

35 0x0000 008C Ḡ   Ḡ  

36 0x0000 0090 Ḡ   Ḡ  

37 0x0000 0094 ADC0  ADC0ῃ Ҭ  

38 0x0000 0098 Ḡ   Ḡ  

39 0x0000 009C CFGL  CFGLῃ Ҭ  

40 0x0000 00A0 LCD  LCDῃ Ҭ  

41 0x0000 00A4 T0  0ῃ Ҭ  

42 0x0000 00A8 DMA0  DMA0 ῃ Ҭ  

43 0x0000 00AC CMP  ῃ Ҭ  

44 0x0000 00B0 USART0  USART0ῃ Ҭ  

45 0x0000 00B4 USART1  USART1ῃ Ҭ  

46 0x0000 00B8 SPI0  SPI0ῃ Ҭ  

47 0x0000 00BC SPI1  SPI1ῃ Ҭ  

48 0x0000 00C0 DMA1  DMA1 ῃ Ҭ  

49 0x0000 00C4 EINT<19:17>  

EINT17ҹRTCҬ  

EINT18ҹTAMPER᷅῀ Ҭ  

EINT19ҹRTC_WKUP Ҭ  

50 0x0000 00C8 CAN0  CAN0ῃ Ҭ  

51 0x0000 00CC Ḡ   Ḡ  

52 0x0000 00D0 Ḡ   Ḡ  

53 0x0000 00D4 Ḡ   Ḡ  
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  ᴨᾢ  Ҭ  

54 0x0000 00D8 EINT20  EINT20ҹAESҬ  

55 0x0000 00DC Ḡ   Ḡ  

56 0x0000 00E0 OSC(CLK)  Ҭ  

57 0x0000 00E4 I2C0  I2C0ῃ Ҭ  

58 0x0000 00E8 I2C1  I2C1ῃ Ҭ  

59 0x0000 00EC Ḡ   Ḡ  

60 0x0000 00F0 USB  USBῃ Ҭ  

61 0x0000 00F4 T2  T2ῃ Ҭ  

62 0x0000 00F8 T4  T4ῃ Ҭ  

63 0x0000 00FC CTOUCH  CTOUCHῃ Ҭ  

64 0x0000 0100 USART2  USART2ῃ Ҭ  

65 0x0000 0104 USART3  USART3ῃ Ҭ  

66 0x0000 0108 USART4  USART4ῃ Ҭ  

67 0x0000 010C SPI2  SPI2ῃ Ҭ  

68 0x0000 0110 Ḡ   Ḡ  

69 0x0000 0114 Ḡ   Ḡ  

70 0x0000 0118 Ḡ   Ḡ  

71 0x0000 011C Ḡ   Ḡ  

72 0x0000 0120 Ḡ   Ḡ  

73 0x0000 0124 WKP0/1/2/3/4  0/1/2/3/4ῃ Ҭ  

74 0x0000 0128 Ḡ   Ḡ  

75 0x0000 012C Ḡ   Ḡ  

76 0x0000 0130 Ḡ   Ḡ  

77 0x0000 0134 USART5  USART5ῃ Ҭ  

78 0x0000 0138 USART6  USART6ῃ Ҭ  

79 0x0000 013C USART7  USART7ῃ Ҭ  

̔Ҭ ҬḠ № ᵬҹ ᴆҬ ᶏ Ȃ 
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7.3  Ҳ ῗ  

 7-3 Ҳ ῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 INT_CTL0 R/W Ҭ └ 0 0x0000 0008 

0x004 INT_EIE0 R/W Ҭ ᶏ 0̂ Ḡ ̃ 0x0000FFFF 

0x00C INT_EIE1 R/W Ҭ ᶏ 1 0x0000 0000 

0x014 INT_EIE2 R/W Ҭ ᶏ 2 0x0000 0000 

0x01C INT_EIF0 R/W Ҭ ᵝ 0 0x0000 0000 

0x024 INT_EIF1 R/W Ҭ ᵝ 1 0x0000 0000 

0x02C INT_EIF2 R/W Ҭ ᵝ 2 0x0000 0000 

0x034 INT_IP0 R/W Ҭ ᴨᾢ └ 0 0x0000 0000 

0x038 INT_IP1 R/W Ҭ ᴨᾢ └ 1 0x0000 0000 

0x03C INT_IP2 R/W Ҭ ᴨᾢ └ 2 0x0000 0000 

0x040 INT_IP3 R/W Ҭ ᴨᾢ └ 3 0x0000 0000 

0x044 INT_IP4 R/W Ҭ ᴨᾢ └ 4 0x0000 0000 

0x048 INT_IP5 R/W Ҭ ᴨᾢ └ 5 0x0000 0000 

0x04C INT_IP6 R/W Ҭ ᴨᾢ └ 6 0x0000 0000 

0x050 INT_IP7 R/W Ҭ ᴨᾢ └ 7 0x0000 0000 

0x054 INT_IP8 R/W Ҭ ᴨᾢ └ 8 0x0000 0000 

0x058 INT_IP9 R/W Ҭ ᴨᾢ └ 9 0x0000 0000 

0x05C INT_IP10 R/W Ҭ ᴨᾢ └ 10 0x0000 0000 

0x060 INT_IP11 R/W Ҭ ᴨᾢ └ 11 0x0000 0000 

0x064 INT_IP12 R/W Ҭ ᴨᾢ └ 12 0x0000 0000 

0x068 INT_IP13 R/W Ҭ ᴨᾢ └ 13 0x0000 0000 

0x06C INT_IP14 R/W Ҭ ᴨᾢ └ 14 0x0000 0000 

0x070 INT_IP15 R/W Ҭ ᴨᾢ └ 15 0x0000 0000 

0x074 INT_IP16 R/W Ҭ ᴨᾢ └ 16 0x0000 0000 

0x078 INT_IP17 R/W Ҭ ᴨᾢ └ 17 0x0000 0000 

0x07C INT_IP18 R/W Ҭ ᴨᾢ └ 18 0x0000 0000 

0x080 INT_EINTMASK R/W Ҭ  0x0000 0000 

0x084 INT_EINTRISE R/W Ҭ ҉  0x0000 0000 

0x088 INT_EINTFALL R/W Ҭ Ҋ  0x0000 0000 

0x08C INT_EINTF R/W Ҭ ᵝ  0x0000 0000 

0x094 INT_EINTSS0 R/W Ҭ Ҭ 0 0x0000 0000 

0x098 INT_EINTSS1 R/W Ҭ Ҭ 1 0x0000 0000 

0x09C INT_CTL1 R/W Ҭ └ 1 0x0000 0000 

̔0x4020 0000 
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7.3.1  INT_CTL0Ҭ └ 0 

 7-4 INT_CTL0Ҳ ┼ 0 
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PRIBASE
<3:0>

 

INTACT<6:0>̔ ╠ Ҭ ̂ ̃ 

INTPEND<6:0>̔ ╠ ᴨᾢ Ҭ ̂ ̃ 

PRIBASE<3:0>̔ᴨᾢ Ȃ ᵝҌҹ0 ̆ᴨᾢ ṿ ԍ ԍ ᵝ  

̆ ᵝҹ0 ̆ ̂ῒҬᵞ ᵝḠ ̆ ᵝ ̃ 

DSALIGN̔Ҭ ꜚ /  

0 = Ҭ ꜚ ᶏ  

1 =Ҭ ꜚ ᶏ  

FAULTMASK̔ ᴆ Ҭ ᵝ 

0 = FAULT  

1 = FAULTᴨᾢ Ҭ  

INTPREEMPT̔ҹ 1 ѿҩ Ҭ Ҋѿ ῀ ꜚ ̂ ԍ

̃ 

INTPENDING̔ ╠ NMIӊ Ҭ ᵝ 

0 = NMIӊ Ҭ  

1 = NMIӊ Ҭ  

PRIGROUP<1:0>ᴨ̔ᾢ № ̆ ԍᴨᾢ Ҭ ᴨᾢ ᴨᾢ └ᵝ Ȃ 

00 = ᴨᾢ ҹ 3β ̆ ᴨᾢ ҹ 1β  

01 = ᴨᾢ ҹ 2β ̆ ᴨᾢ ҹ 2β  

10 = ᴨᾢ ҹ 1β ̆ ᴨᾢ ҹ 3β  

11 = ᴨᾢ ҹ 0β ̆ ᴨᾢ ҹ 4β  

AIE̔ῃ Ҭ ᶏ ᵝ̆ Ҭ ᶏ └Ҍ ᵝ/NMI/ᴆ Ҭ Ȃ 

0 = ῃ Ҭ  

1 = ῃ Ҭ ᶏ  

7.3.2  INT_EIE0Ҭ ᶏ 0 

 7-5 INT_EIE0Ҳ ᶕ 01 
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1 bit15-bit4ᵣҲЇ ᶕ ᵣӤ ᵲҿװ ᴌҲ ᶕ Їbit3-bit0Ғ ᶕ ,bit7Ғ ᶕ ɼ 
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SYSTICKIE̔ Ҭ ᶏ ᵝ̆ ᶏ Ȃ 

0 = Ҭ  

1 = Ҭ ᶏ  

SOFTSVIE̔ Ҭ ᶏ ᵝ̆ ᶏ Ȃ 

0 = Ҭ  

1 = Ҭ ᶏ  

SVCIE̔ Ҭ ᶏ ᵝ̆ ᶏ Ȃ 

0 = Ҭ  

1 = Ҭ ᶏ  

ARIFAULTIE̔ Ҭ ̂Arithmetci Fault Interrupt enablẽᶏ ᵝ̆ ᶏ Ȃ 

0 = Ҭ  

1 = Ҭ ᶏ  

STACKIE̔ Ҭ ᶏ ᵝ̆ ᶏ Ȃ 

0 = Ҭ  

1 = Ҭ ᶏ  

ECCIE̔ECC Ҭ ᶏ ᵝȂ 

0 = ECCҬ  

1 = ECCҬ ᶏ  

7.3.3  INT_EIE1Ҭ ᶏ 1 

 7-6 INT_EIE1Ҳ ᶕ 1 
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SPI1IE̔SPI1Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

SPI0IE̔SPI0Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

USART1IE̔USART1Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

USART0IE̔USART0Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

CMPIE̔CMPҬ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

DMA0IE̔DMA0Ҭ ᶏ ᵝ 
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0 = Ҭ  

1 = Ҭ ᶏ  

T0IE̔T0Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

LCDIE̔LCDҬ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

CFGLIE̔CFGLҬ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

ADC0IE̔ADC0Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

T15IE̔T15Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

T14IE̔T14Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

QEIIE̔QEI0/1Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

T6IE̔T6Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

T5IE̔T5Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

T3IE̔T3Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

T1IE̔T1Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EINT15TO10IE̔EINT<15:10>Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EINT9TO5IE̔EINT<9:5>Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EINT4IE̔EINT4Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  
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EINT3IE̔EINT3Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EINT2IE̔EINT2Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EINT1IE̔EINT1Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EINT0IE̔EINT0Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EINT16IE̔EINT16̂PVD̃Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

WWDTIE̔WWDTҬ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

7.3.4  INT_EIE2Ҭ ᶏ 2 

 7-7 INT_EIE2Ҳ ᶕ 2 
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USART7IE̔USART7Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

USART6IE̔USART6Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

USART5IE̔USART5Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

WKPIE̔WKP0/1/2/3/4Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

SPI2IE̔SPI2Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

USART4IE̔USART4Ҭ ᶏ ᵝ 

0 = Ҭ  
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1 = Ҭ ᶏ  

USART3IE̔USART3Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

USART2IE̔USART2Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

CTOUCHIE̔CTOUCHҬ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

T4IE̔T4Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

T2IE̔T2Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

USBIE̔USBҬ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

I2C2IE̔I2C2Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

I2C1IE̔I2C1Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

I2C0IE̔I2C0Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

OSCIE̔OSC(CLK)Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EINT20IE̔EINT20Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

CAN0IE̔CAN0Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

EINT19TO17IE̔EINT<19:17>Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

DMA1IE̔DMA1Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  
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7.3.5  INT_EIF0Ҭ ᵝ 0 

 7-8 INT_EIF0Ҳ ᵣ 01 
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SYSTICKIF̔SYSTICKҬ ᵝȂ ֟ Ҭ ᴆ ᵝ ᵝ 1Ȃ 

0 = Ҭ  

1 = Ҭ  

SOFTSVIF̔SOFTSVҬ ᵝȂ ᵝҹ ᴆ ᵝȂ 

0 = Ҭ  

1 = Ҭ  

SVCIF̔ SVCҬ ᵝȂ ᶏ SVCפ Ҭ ᴆ ᵝ 1Ȃ ᶏ SVCғ

Ҍ SVC ᴆ ᵝҹ0Ȃ 

0 = Ҭ  

1 = Ҭ  

ARIFAULTIF̔ARIFAULTҬ ᵝȂ 0 ᵝ 1Ȃ 

0 = Ҭ  

1 = Ҭ  

STACKIF̔STACKҬ ᵝȂ ᶏ PUSH/POPפ ῤ ₮SYS_RAMSPA

֟ Ҭ ̆ ᵝ 1Ȃ 

0 = Ҭ  

1 = Ҭ  

ECCIF̔ECC Ҭ ᵝ̆ FLASH/RAM₮ ECC ᵝ 1Ȃ 

0 = Ҭ  

1 = Ҭ  

HARDFAULTIF̔HARDFAULTҬ ᵝȂҌ BREAKᶏ ᴆҊᶏ BREAK

Ҍ SVCᶏ ᴆҊᶏ SVCפ ᵝ 1Ȃ 

0 = Ҭ  

1 = Ҭ  

NMIIF̔NMIҬ ᵝȂ ֟ Ҭ ᵝ 1Ȃ 

0 = Ҭ  

1 = Ҭ  

                                                        
1 bit15-bit2ᵣҲЇḦ ᵣӤ ᵲҿװ ᴌҲ ᶕ Їbit0/bit1/bit7Ғ ᶕ ɼ ᵣ

Ҳ ⃰ ╦ᴰ ꜠ ɼ 
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7.3.6  INT_EIF1Ҭ ᵝ 1 

 7-9 INT_EIF1Ҳ ᵣ 11 
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SPI1IF̔SPI1Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

SPI0IF̔SPI0Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

USART1IF̔USART1Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

USART0IF̔USART0Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

CMPIF̔CMPҬ ᵝ 

0 = Ҭ  

1 = Ҭ  

DMA0IF̔DMA0Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

T0IF̔T0Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

LCDIF̔LCDҬ ᵝ 

0 = Ҭ  

1 = Ҭ  

CFGLIF̔CFGLҬ ᵝ 

0 = Ҭ  

1 = Ҭ  

ADC0IF̔ADC0Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

T15IF̔T15Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

                                                        
1 ᵣ Ҳ ᴰ ꜠ ɼ 
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T14IF̔T14Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

QEIIF̔QEIҬ ᵝ 

0 = Ҭ  

1 = Ҭ  

T6IF̔T6Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

T5IF̔T5Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

T3IF̔T3Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

T1IF̔T1Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT15TO10IF̔EINT<15:10>Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT9TO5IF̔EINT<9:5>Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT4IF̔EINT4Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT3IF̔EINT3Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT2IF̔EINT2Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT1IF̔EINT1Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT0IF̔EINT0Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT16IF̔EINT16(PVD)Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

WWDTIF̔WWDTҬ ᵝ 

0 = Ҭ  
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1 = Ҭ  

7.3.7  INT_EIF2 Ҭ ᵝ 2 

 7-10 INT_EIF2 Ҳ ᵣ 2 
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USART7IF̔USART7Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

USART6IF̔USART6Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

USART5IF̔USART5Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

WKPIF̔WKP0/1/2/3/4Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

SPI2IF̔SPI2Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

USART4IF̔USART4Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

USART3IF̔USART3Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

USART2IF̔USART2Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

CTOUCHIF̔CTOUCHҬ ᵝ 

0 = Ҭ  

1 = Ҭ  

T4IF̔T4Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

T2IF̔T2Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

USBIF̔USBҬ ᵝ 
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0 = Ҭ  

1 = Ҭ  

I2C2IF̔I2C2Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

I2C1IF̔I2C1Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

I2C0IF̔I2C0Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

OSCIF̔OSC(CLK)Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT31TO22IF̔EINT<31:22>Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT20IF̔EINT20Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

T10IF̔T10Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

T9IF̔T9Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

CAN1IF̔CAN1Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

CAN0IF̔CAN0Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

EINT19TO17IF̔EINT<19:17>Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

DMA1IF̔DMA1Ҭ ᵝ 

0 = Ҭ  

1 = Ҭ  

7.3.8  INT_IPxҬ ᴨᾢ ̂x=0~18̃ 

Ҋ↓ Ҭ ᴨᾢ Ҭ̆PRIx<7:0>ᵞ 4β ṿ Ȃ 
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 7-11 INT_IP0Ҳ ᴮᾨ 0 
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 7-16 INT_IP5Ҳ ᴮᾨ 5 
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 7-18 INT_IP7Ҳ ᴮᾨ 7 
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 7-19 INT_IP8Ҳ ᴮᾨ 8 
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 7-20 INT_IP9Ҳ ᴮᾨ 9 
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 7-24 INT_IP13Ҳ ᴮᾨ 13 
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 7-25 INT_IP14Ҳ ᴮᾨ 14 
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 7-26 INT_IP15Ҳ ᴮᾨ 15 
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 7-27 INT_IP16Ҳ ᴮᾨ 16 
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ᵝ PRI71<7:0> PRI70<7:0> PRI69<7:0> PRI68<7:0>
 

 7-28 INT_IP17Ҳ ᴮᾨ 17 
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ᵝ PRI75<7:0> PRI74<7:0> PRI73<7:0> PRI72<7:0>
 

 7-29 INT_IP18Ҳ ᴮᾨ 18 
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ᵝ PRI79<7:0> PRI78<7:0> PRI77<7:0> PRI76<7:0>
 

PRIx<7:4>̔ ҹx Ҭ ᴨᾢ ȂҬ ᵞ ᵝ ̆ᴨᾢ ҹ16Ȃ 

0000 = Ҭ ᴨᾢ ҹ0 

0001 = Ҭ ᴨᾢ ҹ1 

0010 = Ҭ ᴨᾢ ҹ2 

0011 = Ҭ ᴨᾢ ҹ3 

0100 = Ҭ ᴨᾢ ҹ4 

0101 = Ҭ ᴨᾢ ҹ5 

0110 = Ҭ ᴨᾢ ҹ6 

0111 = Ҭ ᴨᾢ ҹ7 

1000 = Ҭ ᴨᾢ ҹ8 

1001 = Ҭ ᴨᾢ ҹ9 

1010 = Ҭ ᴨᾢ ҹ10 

1011 = Ҭ ᴨᾢ ҹ11 

1100 = Ҭ ᴨᾢ ҹ12 

1101 = Ҭ ᴨᾢ ҹ13 

1110 = Ҭ ᴨᾢ ҹ14 

1111 = Ҭ ᴨᾢ ҹ15 

PRI4<7:4>̔Ḡ ̆ ᵬҹ ᴆҬ , ҉ȂȂ 

PRI5<7:4>̔STACKҬ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI6<7:4>̔ARIFAULTҬ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI7<7:4>̔Ḡ ̆ ᵬҹ ᴆҬ ̆ ҉Ȃ 

PRI8<7:4>̔Ḡ ̆ ᵬҹ ᴆҬ ̆ ҉Ȃ 

PRI9<7:4>̔Ḡ ̆ ᵬҹ ᴆҬ ̆ ҉Ȃ 

PRI10<7:4>̔Ḡ ̆ ᵬҹ ᴆҬ ̆ ҉Ȃ 

PRI11<7:4>̔SVCҬ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI12<7:4>̔Ḡ ̆ ᵬҹ ᴆҬ ̆ ҉Ȃ 

PRI13<7:4>̔Ḡ ̆ ᵬҹ ᴆҬ ̆ ҉Ȃ 

PRI14<7:4>̔SOFTSVҬ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI15<7:4>̔SYSTICKҬ ᴨᾢ └ᵝ̆ ҉Ȃ 
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PRI16<7:4>̔16Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI17<7:4>̔17Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI18<7:4>̔18Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI19<7:4>̔19Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI20<7:4>̔20Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI21<7:4>̔21Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI22<7:4>̔22Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI23<7:4>̔23Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI24<7:4>̔24Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI25<7:4>̔25Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI26<7:4>̔26Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI27<7:4>̔27Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI28<7:4>̔28Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI29<7:4>̔29Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI30<7:4>̔30Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI31<7:4>̔31Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI32<7:4>̔32Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI33<7:4>̔33Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI34<7:4>̔34Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI35<7:4>̔35Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI36<7:4>̔36Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI37<7:4>̔37Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI38<7:4>̔38Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI39<7:4>̔39Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI40<7:4>̔40Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI41<7:4>̔41Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI42<7:4>̔42Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI43<7:4>̔43Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI44<7:4>̔44Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI45<7:4>̔45Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI46<7:4>̔46Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI47<7:4>̔47Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI48<7:4>̔48Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI49<7:4>̔49Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI50<7:4>̔50Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI51<7:4>̔51Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI52<7:4>̔52Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI53<7:4>̔53Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI54<7:4>̔54Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI55<7:4>̔55Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI56<7:4>̔56Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI57<7:4>̔57Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI58<7:4>̔58Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI59<7:4>̔59Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 
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PRI60<7:4>̔60Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI61<7:4>̔61Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI62<7:4>̔62Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI63<7:4>̔63Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI64<7:4>̔64Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI65<7:4>̔65Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI66<7:4>̔66Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI67<7:4>̔67Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI68<7:4>̔68Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI69<7:4>̔69Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI70<7:4>̔70Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI71<7:4>̔71Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI72<7:4>̔72Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI73<7:4>̔73Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI74<7:4>̔74Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI75<7:4>̔75Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI76<7:4>̔76Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI77<7:4>̔77Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI78<7:4>̔78Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

PRI79<7:4>̔79Ҭ ᴨᾢ └ᵝ̆ ҉Ȃ 

7.3.9  INT_EINTMASKҬ  

 7-30 INT_EINTMASKҲ  
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ᵝ EINTM<20:0>

 

EINTMx̔ Ҭ xҬ ᵝ(x=0~20) 

0 = Ҭ ҉ Ҭ  

1 = ᶏ Ҭ ҉ Ҭ  

7.3.10  INT_EINTRISEҬ ҉  

 7-31 INT_EINTRISEҲ ҏ  
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ᵝ EINTRI<20:0>

 

EINTRIx̔ Ҭ x҉ ᵝ̂x=0~20̃ 

0 = Ҭ ҉ ҉ Ҭ  

1 = ᶏ Ҭ ҉ ҉ Ҭ  
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7.3.11  INT_EINTFALLҬ Ҋ  

 7-32 INT_EINTFALLҲ Ґ  
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ᵝ EINTFA<20:0>

 

EINTFAx̔ Ҭ xҊ ᵝ̂x=0~20̃ 

0 = Ҭ ҉ Ҋ Ҭ  

1 = ᶏ Ҭ ҉ Ҋ Ҭ  

7.3.12  INT_EINTFҬ Ҭ ᵝ  

 7-33 INT_EINTFҲ ᵣ  
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ᵝ EINTIF<20:0>

 

EINTIFx̔ Ҭ xҬ ᵝ̂x=0~20̃ 

0 = Ҭ  

1 = ԅ Ҭ  

7.3.13  INT_EINTSS0Ҭ 0 

 7-34 INT_EINTSS0Ҳ 01 
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EINTSOU0

<3:0>
EINTSOU1

<3:0>
EINTSOU2

<3:0>
EINTSOU3

<3:0>
EINTSOU7

<3:0>
EINTSOU6

<3:0>
EINTSOU5

<3:0>
EINTSOU4

<3:0>

 

EINTSOU0<3:0>̔ Ҭ 0Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA0ᵬҹEINT0͂ 

0001 = PB0ᵬҹEINT0͂ 

0010 = PC0ᵬҹEINT0͂ 

0011 = PD0ᵬҹEINT0͂ 

0100 = PE0ᵬҹEINT0͂ 

0101 = PF0ᵬҹEINT0͂ 

0110 = PG0ᵬҹEINT0͂ 

0111 = PH0ᵬҹEINT0͂ 

ῒז= Ḡ  

EINTSOU1<3:0>̔ Ҭ 1Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

                                                        
1 ᶕ ⌡Ї װ ҿ‼ɼ 
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0000 = PA1ᵬҹEINT1͂ 

0001 = PB1ᵬҹEINT1͂ 

0010 = PC1ᵬҹEINT1͂ 

0011 = PD1ᵬҹEINT1͂ 

0100 = PE1ᵬҹEINT1͂ 

0101 = PF1ᵬҹEINT1͂ 

0110 = PG1ᵬҹEINT1͂ 

0111 = PH1ᵬҹEINT1͂ 

ῒז = Ḡ  

EINTSOU2<3:0>̔ Ҭ 2Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA2ᵬҹEINT2͂ 

0001 = PB2ᵬҹEINT2͂ 

0010 = PC2ᵬҹEINT2͂ 

0011 = PD2ᵬҹEINT2͂ 

0100 = PE2ᵬҹEINT2͂ 

0101 = PF2ᵬҹEINT2͂ 

0110 = PG2ᵬҹEINT2͂ 

0111 = PH2ᵬҹEINT2͂ 

ῒז = Ḡ  

EINTSOU3<3:0>̔ Ҭ 3Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA3ᵬҹEINT3͂ 

0001 = PB3ᵬҹEINT3͂ 

0010 = PC3ᵬҹEINT3͂ 

0011 = PD3ᵬҹEINT3͂ 

0100 = PE3ᵬҹEINT3͂ 

0101 = PF3ᵬҹEINT3͂ 

0110 = PG3ᵬҹEINT3͂ 

0111 = PH3ᵬҹEINT3͂ 

ῒז = Ḡ  

EINTSOU4<3:0>̔ Ҭ 4Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA4ᵬҹEINT4͂ 

0001 = PB4ᵬҹEINT4͂ 

0010 = PC4ᵬҹEINT4͂ 

0011 = PD4ᵬҹEINT4͂ 

0100 = PE4ᵬҹEINT4͂ 

0101 = PF4ᵬҹEINT4͂ 

0110 = PG4ᵬҹEINT4͂ 

0111 = PH4ᵬҹEINT4͂ 

ῒז = Ḡ  

EINTSOU5<3:0>̔ Ҭ 5Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA5ᵬҹEINT5͂ 

0001 = PB5ᵬҹEINT5͂ 

0010 = PC5ᵬҹEINT5͂ 

0011 = PD5ᵬҹEINT5͂ 
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0100 = PE5ᵬҹEINT5͂ 

0101 = PF5ᵬҹEINT5͂ 

0110 = PG5ᵬҹEINT5͂ 

0111 = PH5ᵬҹEINT5͂ 

ῒז = Ḡ  

EINTSOU6<3:0>̔ Ҭ 6Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA6ᵬҹEINT6͂ 

0001 = PB6ᵬҹEINT6͂ 

0010 = PC6ᵬҹEINT6͂ 

0011 = PD6ᵬҹEINT6͂ 

0100 = PE6ᵬҹEINT6͂ 

0101 = PF6ᵬҹEINT6͂ 

0110 = PG6ᵬҹEINT6͂ 

0111 = PH6ᵬҹEINT6͂ 

ῒז = Ḡ  

EINTSOU7<3:0>̔ Ҭ 7Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA7ᵬҹEINT7͂ 

0001 = PB7ᵬҹEINT7͂ 

0010 = PC7ᵬҹEINT7͂ 

0011 = PD7ᵬҹEINT7͂ 

0100 = PE7ᵬҹEINT7͂ 

0101 = PF7ᵬҹEINT7͂ 

0110 = PG7ᵬҹEINT7͂ 

0111 = PH7ᵬҹEINT7͂ 

ῒז = Ḡ  

7.3.14  INT_EINTSS1Ҭ 1 

 7-35 INT_EINTSS1Ҳ 11 
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ᵝ
EINTSOU8

<3:0>
EINTSOU9

<3:0>
EINTSOU10

<3:0>
EINTSOU11

<3:0>
EINTSOU15

<3:0>
EINTSOU14

<3:0>
EINTSOU13

<3:0>
EINTSOU12

<3:0>

 

EINTSOU8<3:0>̔ Ҭ 8Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA8ᵬҹEINT8͂ 

0001 = PB8ᵬҹEINT8͂ 

0010 = PC8ᵬҹEINT8͂ 

0011 = PD8ᵬҹEINT8͂ 

0100 = PE8ᵬҹEINT8͂ 

0101 = PF8ᵬҹEINT8͂ 

0110 = PG8ᵬҹEINT8͂ 

                                                        
1 ᶕ ⌡Ї װ ҿ‼ɼ 
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0111 = PH8ᵬҹEINT8͂ 

ῒז = Ḡ  

EINTSOU9<3:0>̔ Ҭ 9Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA9ᵬҹEINT9͂ 

0001 = PB9ᵬҹEINT9͂ 

0010 = PC9ᵬҹEINT9͂ 

0011 = PD9ᵬҹEINT9͂ 

0100 = PE9ᵬҹEINT9͂ 

0101 = PF9ᵬҹEINT9͂ 

0110 = PG9ᵬҹEINT9͂ 

0111 = PH9ᵬҹEINT9͂ 

ῒז = Ḡ  

EINTSOU10<3:0>̔ Ҭ 10Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA10ᵬҹEINT10͂ 

0001 = PB10ᵬҹEINT10͂ 

0010 = PC10ᵬҹEINT10͂ 

0011 = PD10ᵬҹEINT10͂ 

0100 = PE10ᵬҹEINT10͂ 

0101 = PF10ᵬҹEINT10͂ 

0110 = PG10ᵬҹEINT10͂ 

0111 = PH10ᵬҹEINT10͂ 

ῒז = Ḡ  

EINTSOU11<3:0>̔ Ҭ 11Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA11ᵬҹEINT11͂ 

0001 = PB11ᵬҹEINT11͂ 

0010 = PC11ᵬҹEINT11͂ 

0011 = PD11ᵬҹEINT11͂ 

0100 = PE11ᵬҹEINT11͂ 

0101 = PF11ᵬҹEINT11͂ 

0110 = PG11ᵬҹEINT11͂ 

0111 = PH11ᵬҹEINT11͂ 

ῒז = Ḡ  

EINTSOU12<3:0>̔ Ҭ 12Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA12ᵬҹEINT12͂ 

0001 = PB12ᵬҹEINT12͂ 

0010 = PC12ᵬҹEINT12͂ 

0011 = PD12ᵬҹEINT12͂ 

0100 = PE12ᵬҹEINT12͂ 

0101 = PF12ᵬҹEINT12͂ 

0110 = PG12ᵬҹEINT12͂ 

0111 = PH12ᵬҹEINT12͂ 

ῒז = Ḡ  

EINTSOU13<3:0>̔ Ҭ 13Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA13ᵬҹEINT13͂ 
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0001 = PB13ᵬҹEINT13͂ 

0010 = PC13ᵬҹEINT13͂ 

0011 = PD13ᵬҹEINT13͂ 

0100 = PE13ᵬҹEINT13͂ 

0101 = PF13ᵬҹEINT13͂ 

0110 = PG13ᵬҹEINT13͂ 

0111 = PH13ᵬҹEINT13͂ 

ῒז = Ḡ  

EINTSOU14<3:0>̔ Ҭ 14Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA14ᵬҹEINT14͂ 

0001 = PB14ᵬҹEINT14͂ 

0010 = PC14ᵬҹEINT14͂ 

0011 = PD14ᵬҹEINT14͂ 

0100 = PE14ᵬҹEINT14͂ 

0101 = PF14ᵬҹEINT14͂ 

0110 = PG14ᵬҹEINT14͂ 

0111 = PH14ᵬҹEINT14͂ 

ῒז = Ḡ  

EINTSOU15<3:0>̔ Ҭ 15Ҭ ᵝ̆ Ҭ Ҭ ῀ Ȃ 

0000 = PA15ᵬҹEINT15͂ 

0001 = PB15ᵬҹEINT15͂ 

0010 = PC15ᵬҹEINT15͂ 

0011 = PD15ᵬҹEINT15͂ 

0100 = PE15ᵬҹEINT15͂ 

0101 = PF15ᵬҹEINT15͂ 

0110 = PG15ᵬҹEINT15͂ 

0111 = PH15ᵬҹEINT15͂ 

ῒז = Ḡ  

7.3.15  INT_CTL1Ҭ └ 1 

 7-36 INT_CTL1Ҳ ┼ 1 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ INTDELY<7:0>

 

INTDELY<7:0>̔Ҭ └Ȃ Ȃ ⌠ Ҭ ̆

Ҭ ҩ ᴪ Ḡ Ҭ

῀ ῀Ҭ Ⱶ Ȃ ҹ 16ҩ Ȃ̂ ̔ ҩ Ҍ

ԍҬ ҩ ̆ ҩ Ҭ ̃ 

00000000 = 0ҩ ̂ ̃ 

00000001 = 1ҩ  
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00000010 = 2ҩ  

00000011 = 3ҩ  

ŀŀ 

00010000 = 16ҩ  

ŀŀ 

11111111 = 255ҩ  
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7.4  Ҳ ᶕ  

USARTxI F

OVFEI E
OVFEI F

PAREI E
PAREI F

FREEI E
FREI F

RDRI E
RDRI F

TXEI E
TXEI F

TFEI E
TFEI F

UADMI E
UADMI F

ŀ
ŀ

EI NTxI F

EI NTM0
EI NTI F0

EI NTM1
EI NTI F1

EI NTM2
EI NTI F2

EI NTM29
EI NTI F29

EI NTM30
EI NTI F30

EI NTM31
EI NTI F30

ŀ
ŀ

NMI

HARDFAULTI F
FAULTMASK

ŀ

SYSTI CKI E
SYSTI CKI F

Ҭ
WWDTI E
WWDTI F

ŀ
ŀ

EI NTxI E

ŀ
ŀ

ŀ
ŀ

USARTxI E

Ҭ

Ҭ Ҭ

Ҭ ( USART)

ѿ Ҭ

ԋ Ҭ

 

 7-1 Ҳ  

҉ ҹҬ ȂҬ № ң Ҭ └ ѿ̆ Ҭ ԋ̆

Ҭ ₮Ҭ ȂῒҬ̆ѿ Ҭ ᶏ ҹ INT_EIE0/1/2̆ѿ Ҭ

ҹINT_EIE0/1/2̆ԋ Ҭ ᶏ ҹ Ҭ Ȃ 

ᶏ Ҭ ̆ Ҭ ᶏ ᵝᶏ ̆ ԋ Ҭ ᶏ

ᵝᶏ ̆ Ҭ ᴆ Ṝ̆ ₮Ҭ ̆ ѿ Ҭ Ҭ Ҭ ᵝ

1̆ ῒҬ Ȃ ѿ Ҭ Ҭ ᶏ Ӟᶏ ̆

Ҭ Ȃ 

Ҭ ᶏ ᵌ̆ῒҬ INT_EINTMASKҹԋ Ҭ ᶏ ̆

INT_EINTFҹԋ Ҭ ᵝ Ȃ 

Ҭ ᴪ̆ ꜚ ѿ Ҭ Ҭ ᵝ ̆ ԋ Ҭ ᵝ Ҭ

₱ Ҭ ᴆ Ȃ ԋ Ҭ ᵝ ̆ᴪ₮ ῀ Ҭ Ȃ 

Ҭ ᵬҹ ᴆҬ ᶏ Ȃᵬҹ ᴆҬ ᶏ ̆ ѿ Ҭ ᶏ

ᵝᶏ ̆ ᴆ ᵝ 1 Ȃ 
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7.5  Ὺ Ҳ  

 7-37 Ὺ Ҳ  

ῤ Ҭ  Ҭ  

ᵝ ᵝ ῀ Ȃ ᵝᴨᾢ ̆ғҌ Ȃ 

NMI Ҍ Ҭ ̆ Ҭ ֟ Ȃ Ҭ ҹ ᵝ ᴨᾢ

Ҭ Ȃ 

ᴆ  

ᴆ Ҭ ̆ҹ ԅ ᵝ NMIᴨᾢ Ҭ Ȃ 

Ҍ BREAKᶏ ᴆҊᶏ BREAK Ҍ SVCᶏ ᴆҊ

ᶏ SVCפ ֟ ᴆ Ҭ Ȃΐᵣ Ҋ̔ 

̂1̃ debugᶏ ᶏ BREAKפ 

̂2̃ ╠ ᴨᾢ ԍ ԍSVCҬ ᶏ SVC̆פ SVC

Ҭ ᶏ SVCפ 

̔ ᴆ Ҭ Ҭ ᴆ Ҭ ̆

BREAKSVCפ ̆ ԍ  Ȃפ

ECC  
CPU FLASH ECC RAM/DPRAM̆ ECC

̆↕֟ ECC Ȃ 

 

ῤ ₮ SYS_RAMSPA ֟ Ȃ

PUSH/POPפ ῀ȁ ₮Ҭ ᶏ

Ȃ 

 0 ↕֟ Ҭ Ȃ 

SVC̃̂פ  ֟ ̆ ῀Ҭ ᴆ ↕ ῀ Ҭ

̆ ↕ ῀ ᴆ Ҭ ȂSVCҬ Ҋ ’̔ 

̂1̃ SVCҬ ᶏ  

̂2̃ ╠ ᴨᾢ ᵞԍSVCҬ ᴨᾢ  

̔ 

╠ᴨᾢ ╠ Ҭ ᴨᾢ ̆Ҍ ԍ ╠

Ҭ ᴨᾢ Ȃ 

╠ Ҭ ᴨᾢ ԍSVCᴨᾢ ᴪ̆₮ ᴨᾢ ᴨᾢ

Ҭ Ҭ ̆ ’ ̆Ҍᴪ ᴆ Ҭ Ȃ 

Ҍ Ҭ Ҭȁ ᴆ Ҭ Ҭȁ ᴆ

Ҭ ̆ SVCפ ̆ ԍ  Ȃפ

SOFTSV ᴆҬ Ȃ 

SYSTICK Ҭ ̆ ֟ Ȃ 

̔SYS_RAMSPA RAM ľ └̂system controlĿ̃

Ȃ 

7.6  Ҳ ᴮᾨ  

ᵝȁNMIȁ ᴆ ᴨᾢ ̆ғ ῒזҬ ᴨᾢ ̆ῒҬ ᵝᴨᾢ

-3 ̆NMIҬ ᴨᾢ ҹ-2̆ ᴆ Ҭ ҹ-1̆ ӊ Ҭ ᴨᾢ

ȂҬ ᴨᾢ Ҭ̆ ṿ ᴨᾢ Ȃ 

῍ 16 Ҭ ᴨᾢ ̆ INT_IPx̂x=0~18̃ ץ
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Ҭ ᴨᾢ ̆ῒҬᴨᾢ 0ҹ ᴨᾢ Ҭ ᴨᾢ ̆ᴨᾢ 15ҹ ᵞᴨᾢ Ȃ

Ҍ ѿҩҬ Ԋᴆ ̆CPUᴪ ᾢ ᴨᾢ Ҭ Ȃ ֟

Ҭ ╠ ᴨᾢ ғ ̆ ᴨᾢ Ҭ ᴪ ҉

׆̆ ⱳ Ȃ 

ѿҩҬ ᴨᾢ №ץ ᴨᾢ ᵝ ᴨᾢ ᵝ ῒ̆Ҭ ᴨᾢ ҹ ᵝ̆

ᴨᾢ ҹᵞᵝȂ INTCTL0 Ҭ PRIGROUP<1:0>ᵝ ᴨᾢ

ᴨᾢ ᴨᾢ ᵝ Ȃ ᴨᾢ Ԋᴆ ᴨᾢ Ҭ̆ ╠

Ҭ ᴨᾢ Ԋᴆ̆ ԍ ԍ Ҍ ԊᴆȂ ᴨ

ᾢ Ҍ Ԋᴆ̆p ᴨᾢ ᴆҊ̆ ᴪᾢ ᴨᾢ Ҭ Ԋ

ᴆȂ ᴨᾢ ᴨᾢ ѿ ̆Ҭ ᾢ Ҭ Ҭ Ȃ 

ᴨᾢ ᴨᾢ ̆ ᴨᾢ ҹ 1β ̆ ҹ 4β ̕

ᴨᾢ ҹ 0β ̆ ҹ 3β Ȃ 

PRIx Ḡ

7 6 5 4 3 2 1 0

ᴨ
ᾢ

ᴨ
ᾢ

 

 7-2 PRIGROUP<1:0>ҿ00  

PRIBASE<3:0>ץ ᴨᾢ Ӟ̆ ᴨᾢ ṿ ԍ ԍ ᵝ

Ȃ ᵝ ץ ᴨᾢ ≢̆ Ḃ Ҍ ᴨᾢ ѿ Ȃ

PRIBASE<3:0>=0x0000̆ └ҹ ᵬ Ȃ 

7.7  Ҳ ҿב  

Ҭ ԍ Ҭ ԊᴆȂ ѿҩҬ Ԋᴆ ̆Ҍ Ҭ ᶏ ̆

Ҭ Ҭ ᵝEIFx̂x=0~2̃ ᴪ 1Ȃ Ҭ ᶏ ᵝEIEx̂x=0~2̃ 1̆

ғ ᶏ ᵝ̂AIẼ 1 ̆ Ҭ ᴪ ⌠CPU Ȃ 

̆AIEҹῃ ᴨᾢ Ҭ ᶏ ̆Ҍ ᵝȁNMIȁ ᴆ Ҭ ᶏ

Ȃ ᵝ NMIҌ ̆ ᴆ Ҭ ץ FAULTMASKᴆ Ҭ ᵝ

└Ȃ FAULTMASK1 ̆ ᴪ ᴨᾢ Ҭ Ȃ 

Ҭ ᵝ 1̆ Ҭ ᶏ ̆Ḡ ⌠ ᴆ ᵝȂ Ҭ

ᶏ ғCPU Ҭ ̆ Ҭ ⌠CPU Ȃ Ҭ

Ҭ ᴪ INT_CTL0Ҭ INTACT<6:0>ᵝ̆ INT_CTL0

Ҭ INTPEND<6:0>ᵝ↕ ԅ ╠Ҭ ᵝ 1 Ҭ Ҭᴨᾢ Ҭ

Ȃ 

INT_IPx̂x=0~18̃ ץ Ҭ ᴨᾢ ̆ INT_CTL0 Ҭ

PRIGROUP<1:0>ᵝ ᴨᾢ ᴨᾢ ᴨᾢ ᵝ Ȃ ᴨᾢ ᴨᾢ ѿ

̆ Ҭ ᴨᾢ INT_IPx̂x=0~18̃ ᶏ Ȃ CPU ѿҩᵞ

ᴨᾢ Ҭ ̆ ѿҩ ᴨᾢ Ҭ ֟ ̆CPUᴪ ҉Ả ╠ᵞᴨᾢ

Ҭ ̆ Ḡ Ḥ ̆ ᴨᾢ Ҭ Ȃ ᴨᾢ ѿ C̆PUҌ

ᴪ ᴪ̆ᾢ ╠Ҭ ̆ ╠ Ҭ Ҭᴨᾢ Ҭ

Ȃ ᴨᾢ ѿ ̆ ᴨᾢ ‗ ᴨᾢ ᵞȂ ᴨᾢ ᴨᾢ ѿ ̆

Ҭ ᾢ Ҭ Ҭ Ȃ 
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Ҭ ̆CPUᴪ ꜚ Ȃ ꜚ Ҋ̔ᶭ Ḡ xPSR̂

ȁ̃PĈ ȁ̃LR̂R13̃ȁR0~R4̂ Ȃ̃Ҭ ₮ Ҋ̔

ᶭ ῀ᾢ₮ ῏ ῤ ̆ ᴆ Ҭ ᵝȂ ᴆ Ḡ ԅҬ

Ҭ ‰ Ȃ 

7.8  Ҳ ῇ  

ѿҩᴨᾢ Ҭ ̆ Ҋ ᴋᵥѿҩ ᴆ̆ ῀Ҭ ̔ 

 ̧ ԍ  

 ̧ Ҭ ᴨᾢ ԍ Ҭ ̆ғ ᴆ 

  

Ҭ ̆ ᴪ Ḥ ῀⌠ ╠ Ҭ̆8ҩ ҹ Ȃ

ҊḤץ ̔ 

xPSR

PC

LR

R4

R3

R2

R1

R0

SP+0x1C

SP+0x18

SP+0x14

SP+0x10

SP+0x0C

SP+0x08

SP+0x04

SP+0x00

-

⁞

Ҭ ╠SP

Ҭ SP

SP+0x20

 

 7-3 Ὺ  

ῒҬxPSRҹ ̆ Ҍ Ώ̆ῤ Ҋ Ȃ 

 7-38 xPSR Ѓ Є 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝ N Z C V

S
T

A
C

K
A

L
IG

N

INTACT<6:0>

 

N̔ ṿ  

0 = ṿ 

1 = ṿ 

Z̔ ṿ  

0 = ṿ 

1 = ṿ 

C̔ ᵝ Ṣᵝ  

0 = ⱴ ᵝ ⁞ Ṣᵝ 

1 = ⱴ ᵝ ⁞ Ṣᵝ 

V̔ ₮  

0 = ₮ 

1 = ₮ 

STKALIGN̔ ԍ 8 ȂҬ ῀ ̆ ᶏ ῀ SYS_PSWbit<9> 

ȂҬ ̆ ᶏ ҩᵝ Ȃ 
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0 = 8  

1 = 8  

INTACT<6:0>̔ ╠ Ҭ  

  

῀ ̆ ᵞ ᾝȂ Ȃ

PCȂ PCҹ Ҭ פ Ȃ ҩṿ Ҭ PC̆ᶏ Ҭ

Ȃ 

̆ ᴪ ѿ ׆̆ Ҭ ᵝ ₮Ҭ

Ȃ ῀ ̆ Ҭ Ȃ ̆ LRΏ῀ѿҩINTRETURN

ṿȂ ҩṿ ԅ ҩ ץ Ҭ ₮ ╠ ԍָӇ ᵬ Ȃ 

῀Ҭ ̆ Ҭ ╠̆ ᴪ ꜚ EIFx̂x=0~2̃Ҭ

Ȃ Ҭ ̆↕ Ҭ ᴪ ̆ ᵬ

╠ ⌠ Ҭ Ḥ ↕̆ Ҭ Ҍᴪ ȂINTACT<6:0>ԅ ╠

Ҭ ̆INTPEND<6:0>ԅ ╠ ᴨᾢ Ҭ Ȃ Ҭ

̆INTPEND<6:0>Ҭ ץ ̆ ῀Ҭ ╠INTPEND<6:0>

ᴪ ╠ᴨᾢ Ҭ ̆ INTACT<6:0>ᴪ ╠ Ҭ

Ȃ 

̔Ҭ ᴪ ꜚ Ḡ R0~R4̆LR̆PC̆xPSR̆Ҭ Ҭᶏ ⌠ῒז

̆ ꜚḠ ̆ Ҭ ṿȂ 

7.9  Ҳ  

ԍ ғ Ҋ ῒҬѿ פ INTRETURNⱴ ⌠PC ̆ Ҭ

ᵬ̔ 

 ̧ JMP̆פᶛ̔JMP  LR 

 ̧ POP̆פ LRṿⱴ ⌠PCҬ̆ᶛ̔POP {LR} 

Ҭ ̆ ᴪ ѿҩINTRETURNṿḠ ⌠LR ҬȂ Ҭ

≢ ҩṿ ∞ ѿҩ № ̆ Ҭ ᵬȂINTRETURN<31̔4>ῃҹ

1̆ INTRETURN<3:0>↕ ₮ԅ ᶏ ’Ȃ Ҋ Ȃ 

 7-39 Ҳ INTRETURNҿ 

INTRETURNṿ ҹ 

0xFFFFFFF1 ⌠ ̆Ҭ MSP ̆ ᶏ MSP 

0xFFFFFFF5 ⌠ ̆Ҭ PSP ̆ ᶏ PSP 

0xFFFFFFF9 ⌠ ̆Ҭ MSP ̆ ᶏ MSP 

0xFFFFFFFD ⌠ ̆Ҭ PSP ̆ ᶏ PSP 

ῒז Ḡ  

INTRETURN<3>̔ ῀ Ҭ ╠ Ⱶᶛ Ȃ 

0 = ͂Ҭ ╠ҹ  

1 = ͂Ҭ ╠ҹ  

INTRETURN<2>̔ ῀ Ҭ ╠ Ⱶᶛ ᶏ Ȃ 

0 = ͂Ҭ ╠ᶏ MSPᵬҹ  

1 = ͂Ҭ ╠ᶏ PSPᵬҹ  

  

ᶏ̆ POPפ Ҭ ̆ Ḡӊ╠ ᶏ ԅPUSHפ ғ̆PUSH
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ῤ LR ṿȂ 

’Ҋ̆ ḱ INTRETURNṿ ⌠ Ȃ ḱ

INTRETURN<3>ṿ ‗ץ Ȃ ḱ INTRETURN<2>ṿ

ץ ᶏ MSP PSPᵬҹ ̆ ḱ ╠ Ȃ 

7.10 Ҳ  

ꜚ Ҭ̆ INT_CTL0Ҭ └ 0 DSALIGNҬ ꜚ

/ ᵝ ץ xSP ȂxSP ң ̆ DSALIGNҹ0

̂ ҹ 0̃̆xSPҹ ̕ DSALIGNҹ1 ̆xSPҹ Ȃ ľҬ

ĿȂ 

7.11 Ҳ  

SYS_VECTOFFҬ └ ץ Ҭ ̆

ṿ ץ Ҭ ⱳ Ȃ ľҬ ĿȂ 

7.12 Ҳ  

Ҭ Ҭ ̆KF32↓ ᶫԅᵞ Ҭ

Ȃ 3ҩ № ̔ ╠ פ ̆ ꜚ Ḡ ̆

Ҭ ῀ ⌠Ҭ Ⱶ Ȃ 

  

 ̧ ╠ פ  

Ҭ ғ Ҭ ᶏ ᵝᶏ ̆Ҭ ᴪ ῀Ҭ ȂҹḠ CPU

פ ̆ Ҭ ῀Ҭ ӊ╠̆CPUᴪᾢ ῀ /

̆פ ῀ / פ ̆ ῀⌠Ҭ ̂ ̔16β פ

ҩ ᴪῃ Ȃ̃Ҭ ₮ ῀Ҭ ╠ Ȃפ ԍ׆Ҭ

ᵝ ᵝ⌠ Ҭ ңҩ ̆ ҹ פ ⁞ 2̂ ҹפ

2 ῤץ Ҍᴪ ⱴ Ȃ̃ 

  

̔ 

פ (1) ̆ ԍ 12ҩ ̆ҹԅḠ Ҭ

̆ ⌠Ҭ ᴪ ᴨ̆ᾢ Ҭ ̆

Ҭ ₮ Ȃ 

(2) PUSH/POPפ ̆ ԍ פ ̆ҹԅḠ Ҭ

̆ PUSH/POP ⌠Ҭ ᴪ פ ̆

̆ ₮ ῀ ᵬҌẠ ᴨ̆ᾢ Ҭ ̆ Ҭ ₮

PUSH/POPפȂ 

(3) DMA RAM ̆ᴪ ẢDMA ᵬ̆ᴨᾢ Ҭ ᵬȂ 

(4) Ҭ ץ̆ ԍ Ҭ ԍ DIV/PUSH/POPפ ̆↕

ᴪ₮ ѿפ ̆ ’Ȃ 

  

 ̧ ꜚ Ḡ  
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Ҭ ᴪ ꜚ Ḡ Ҭ ̆ ꜚ 9ҩῤ Ȃ ꜚ Ḡ

ῤ̆ ᴪ ꜚѿҩ ̆ ᴪ Ҭ ῀ Ȃ ⌠ Ҭ

ᵝ Ҋѿҩ ∆ ⁞Ȃ ꜚ ҍ Ҍ‖ ̆

ң Ҭ Ȃ ̆ Ҭ ῀ Ȃ

INT_CTL1Ҭ └ 1 INTDELY<7:0>ץ └ Ҭ ꜚḠ

̆ ҹ 0ҩ Ȃ ԍ ԍ8 ̆ 8ҩῤ

̆ ’Ҋ ҹ0ҩ ̆ ’Ҋ 8ҩ Ȃ 

  

 ̧ Ҭ ῀ ⌠Ҭ Ⱶ  

ꜚ Ḡ ғ ̆ ץ Ҭ ῀ Ȃ Ҭ ῀

⌠ Ҭ Ⱶ Ҭ̆ 5ҩῤ Ȃ ԍ ̆

FLASH ⱴ҉̂ ҩ FLASH_CFG

TCFG<3:0>Ȃ̃  

’Ҋ̆ ҹ 2̔+8+5=15ҩῤ ȂῒҬ 2̆ҹҬ ₮

ѿҩ ᴪ ῀Ҭ ̕8ҹ ̆5ҹ Ҭ ῀ Ҭ׆ ῀

Ҭ Ⱶ Ȃ 

  

ᶏ Ҭ̆ ԍ Ҭ ῀ ȁ Ҭ פ

FLASH ̆ ᴪ ҉ Ȃ 

7.13 Ҳ ┼ 

Ҭ 20ҩҬ ̆ ҩ ῀ ץ Ԋᴆ̂ ץ

҉ Ҋ ̃̆ ҩ Ҭ

ץ ᶏ Ȃ 

̔ Ҭ ᵝ INT_EINTFβ ꜚ Ȃ 

  

Ҭ └ ̔ 

 ̧ ҩҬ  

 ̧ ҩҬ Ғ ᵝ 

 ̧ ҉ Ҋ  

 ̧ 20ҩҬ Ԋᴆ  

 ̧ ᴆҬ  

  

IO Ҋץ ⌠16ҩ Ҭ ҉Ȃ INT_EINTSS0Ҭ

0 INT_EINTSS1Ҭ 1 ᶏץ IO ᵬҹ Ҭ

῀Ȃ 

̔ ᶏ ≢̆ ץ ҹ‰Ȃ 
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EINT0

PA0

PB0

PG0

PH0

EINT1

PA1

PB1

PG1

PH1

EINT15

PA15

PB15

ŀ
ŀ
ŀ
ŀ

PG15

ŀ
ŀ

PH15

ŀ
ŀ

ŀ
ŀ

 

 7-4 Ҳ  

  

̆ Ҭ Ҋ̔ 

 ̧ EINT16⌠PVD ₮ 

 ̧ EINT17⌠RTCҬ ̂ Ҭ ̃ 

 ̧ EINT18⌠TAMPER᷅͂ ̂ᴋ ᷅῀ ᵝ EINT18̃ 
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 ̧ EINT19⌠RTC Ԋᴆ 

 ̧ EINT20⌠AESҬ  

  

Ҭ ᾢ ᶏ ̔ 

(1) INT_EIE0INT_EIE1 ᵝᶏ Ҭ ῒ̆Ҭ ĔINT20

ᶏ EINT20IĔEINT19~EINT17ᶏ EINT19TO17IĔEINT16ᶏ EINT16IĔ

EINT15~EINT10ᶏ EINT15TO10IEĔINT9~EINT5ᶏ EINT9TO5IEĔINT4ᶏ

EINT4IĔEINT3ᶏ EINT3IĔEINT2ᶏ EINT2IĔEINT1ᶏ EINT1IĔ

EINT0ᶏ EINT0IE̕ 

(2) INT_EINTMASKβ ᶏץ Ҭ ̕ 

(3) INT_EINTRISEINT_EINTFALLץ Ҭ Ḥ ҉ Ҋ

Ҭ ̕ 

(4) EINTSS0/1ץ EINT15~EINT0ҩ ᵬҹ Ҭ ̆

EINT20~16ҹῤ Ḥ ᵬҹ ᴆҬ ᶏ ̕ 

(5) ⌠ Ҭ Ḥ ᴪ̆ INT_EINTFβ 1̆ INT_EINTMASKᶏ

↕ INT_EIE0INT_EIE1β 1̕  

(6) INT_EINTFᵝ ᴆ Ȃ 

  

7.14 Ҳ  

CPUᴡ Ṝ ץ Ҭ Ȃ SYS_MCTLᴡ └ ץ └ᴡ

Ȃ ľᴡ ҍᴡ ĿȂ 

7.15 Ҳ ᶕ  

ᶫңҩ SP ̆ѿҩҹ MSP̆ Һ ̕ѿҩ PSP̆ Ȃ

ᶏ MSPȂ ∆ ̆ ꜚ Ҭ Ҭ ∆ SP MSP̆

PSP↕ ԍ ∆ ̆ ᶏ PSPӊ╠ ꜚ∆ PSPṿȂ 

ѿ ┴ῤ ѿҩ ̆ SYS_MCTL └ Ҭ SPSEL

ᵝ ץ ╠ᶏ Ȃ SPSELҹ0 MSPҹ ╠ ̆ Ӟ

̕ SPSELҹ1 PSPҹ ╠ Ȃ 

SPSELӊ ̆ ╠ Ҭ̂ Ҭ Ҭ ̃ ᶏץ SPSEL

ᵬȂ Ҭ ̆ Ҭ Ҭ ᶏ MSP ̆ Ῥ

℗ PSP ̕ Ҭ ̆Ҭ ᶏ ҹ INTRETURNṿ

̆ ḱ INTRETURNṿ ḱץ ᶏ ̆ᵖ ḱ

Ȃ 

Ҭ ῀ ᴪ SPSELβȂҬ ᴪ ᴪ INTRETURNṿ

SPSELṿ Ȃ 

7.16 ᶕ  

̆ ᴋⱵ Ȃ 

̆ ῀ Ҭ ̆ Ҭ
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ῤ ℗ ץ̆ ᴋⱵ℗ Ȃ ᴋⱵ℗ ̆ Ҭ

Ҭ℗ ̆ ԅ ᵞᴨᾢ Ҭ ↕̆ ᴪ Ҭ

̆ Ҍ ⌠ Ȃ ץ Ҭ ̆ ᶏץ ѿҩᵞᴨᾢ ᴆ

Ҭ ̂ ᴆҬ ᶏ SOFTSV̆ ᶏץ ӈҬ ̃̆ Ҭ

ẠᴋⱵ℗ Ȃ 

7.17 ꜠√  

ꜚ∆ Ҭ̆ ᴪ׆Ҭ Ҭ Ҭ 0 MSP∆

ṿ̆ MSP̆ ᴪ Ҭ ҹ1 ᵝ῀ PCȂ 

҉ ∆ ╠̆ ₮ Ҭ 2~15 Ҭ ̆↕ ∆

ᴪ Ҭ ῃ Ҭ ᶏ ᵝ̂AIẼᶏ ᵝ 1̆ ῀

ᴨᾢ Ҭ ̕ ∆ Ҭ ₮ Ҭ 2~15 Ҭ ̆↕

∆ Ҭ ῃ Ҭ ᶏ ᵝ̂AIẼᶏ ᵝ Ȃ 

7.18 ῇ 

ᶫԅ ⱳ Ȃ ᶏ SVCפ SOFTSVᴆҬ ῀

Ȃ Ҭ Ҭ̆ ҹ Ȃ 

SVCפҹ ᶏ̆פ פ CPU SVC̆פ ῀

Ҭ Ȃ ᶏ SVCפ ̆ ╠Ҭ ᴨᾢ SVCҬ ᴨᾢ ̆

CPU SVC ̆ ᴪ ᴆ Ҭ ̆ ᴆ Ҭ ᵝ 1̆

Ҍᴪ SVCҬ ᵝ 1Ȃ ᶏ SVCҬ ᴨᾢ ̆ Ҍ SVCҬ

Ҭ ᶏ SVC̆פ ↕ᴪ ᴆ Ҭ Ȃ ᶏ SVCפ ̆ ᶏ ῃ

Ҭ ᶏ AIĔӞᴪ ᴆ Ҭ ῀ ᴆ Ҭ Ȃ 

ԍ ᴆ Ҭ Ҍ Ҭ ̆ SVCפ↕ᴪ Ȃ 

SOFTSV↕ Ȃᶏ SVCפ CPU

̆ ᴪ ῒזᵞᴨᾢ Ҭ ̆ Ҍ ̆ ᶏ

ᴆҬ ̂ ᶏ ῒז ӈ Ҭ ̃↕ ץ ‗ ҩ Ȃ ╠Ҭ

Ῥ ̆ ᶏץ ᴆҬ SOFTSV̆ ῒҬ ᴨᾢ ҹ

ᵞ̆ ץ ╠ Ҭ Ῥ Ȃ 

ľ ᶏ ĿȂ 

7.19 Ҳ ᶕ  

Ҭ ᶏ ᵬ Ҋ̔ 

(1) Ҭ ῀ ̆ Ҭ ῀ Ώ⌠Ҭ ᵝ ̕ 

(2) INT_IPx Ҭ ᴨᾢ ̕ 

(3) EIExᵝ 1ᶏ Ҭ ̕ 

(4) INT_CTL0AIE1ᶏ Ҭ ̕ 

(5) Ҭ ꜚḠ R0~R4̆LR̆ PC̆ῒ ᶏ ⌠ ᴆḠ ̕ 

(6) EIFxҬ ᵝ ꜚ ̆ᵖҬ ̂ ῤ̃ Ҭ ᵝ

̂ΐᵣ ᵝ ̃ ᴆ ᵬ̕ 

(7) ᶏ ԅ R0~R4̆LR̆PCץ ̆ Ҭ ╠῀ Ḡ ̆
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Ҭ ╠₮ ̕ 

(8) Ҭ Ҭ ₮ ᵬ̂ JMP LR̆ Ҭ ̃̕  
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8 ┼Ѓsystem controlЄ 

8.1   

SYS_PSW ᶏץ ᵝN/V/C/Z̆ SYS_MCTL

SPSELץ MSP PSPᵬҹ ̆ STKALIGNץ ╠

’Ȃ 

SYS_ARCTL ᵝ └ ץ ᴆ֟ ᵝȂ CDMAR

ץ ῤ DMA ̆ CDMAAMץ DMAҍCPUΏ‖ ᴂ

̆ CDMADCץ CPU DMA BKP Ώ └̆ CRWDC

ץ ῤ Ώ └Ȃ SYS_ARCTL Ώ ᵬ ̆

0x05FAΏ῀SYS_ARCTL ARKYE<31:16>Ҭ,↕Ώ ᵬ Ȃ 

SYS_MCTL └ ץ ᴡ └Ȃ SLPONMOD

ᵝ ץ ᴋ Ҭ CPŬӞ ץ Ҭ ᴨᾢ

╠ᴨᾢ CPUȂ SLEEPONEXITץ Ҭ ₮ ꜚ ῀ᴡ

̂ ᶏ ᶏ ᴡ פ Ȃ̃ 

SYS_VECTOFFҬ └ ץ Ҭ ץ̆

Ҭ Ȃ 

SYS_RAMSPAץ ╠ RAM Ȃ ∆

̆ ԍ ₮Ҭ ∞ Ȃ 
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8.2  ┼ ῗ  

 8-1 ┼ ῗ  

Ẓ    ⱳ  ᵝṿ 

0x0B0 SYS_PSW R/W  0x0000 0000 

0x0B4 SYS_MCTL R/W └  0x0000 8200 

0x0B8 SYS_ARCTL R/W ᵝ └ 0xFA05 0010 

0x0BC SYS_VECTOFF R/W Ҭ └  0x0000 0000 

0x0C4 SYS_RAMSPA R/W RAM  0x13FF FFFC 

0x0C8 SYS_MEMCTL R/W └  0x0000 0000 

̔0x4020 0000 

8.2.1  SYS_PSW  

 8-2 SYS_PSW 1 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

ᵝ N Z C V

 

N̔ ṿ  

0 = ṿ 

1 = ṿ 

Z̔ ṿ  

0 = ṿ 

1 = ṿ 

C̔ ᵝ Ṣᵝ  

0 = ⱴ ᵝ ⁞ Ṣᵝ 

1 = ⱴ ᵝ ⁞ Ṣᵝ 

V̔ ₮  

0 = ₮ 

1 = ₮ 

8.2.2  SYS_MCTL └  

 8-3 SYS_MCTL ┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W R

R
/W

R
/W

R
/W

ᵝ

S
P

S
E

L

S
U

S
T

A

S
T

A
C

K
A

L
IG

N

S
L

P
O

N
M

O
D

S
L

E
E

P
D

E
E

P

S
L

E
E

P
O

N
E

X
IT

 

                                                        
1 ḷ Їҿԋ Ḧ ᴌ ת ⌡Ї ḷ ꜘ҅ NOP

 ɼת
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SPSEL̔ ╠ Ȃ Ҭ ᶏ MSPȂ ̆ ∆ ᴪ Ҭ

∆ SP MSP̆PSP ∆ ̆ ᶏ PSP

ꜚ PSP∆ Ȃ 

0 = MSP╠  

1 = PSP╠  

SUSTA̔ └ᵝ 

0 =  

1 =  

STACKALIGN̔ ᵝҌ Ώ̆ ᵝ ṿ Ҭ ῀ ᴪ ꜚ Ȃ ԍҬ ꜚ 8

ȂҬ ῀ ῤ̆ SYS_MCTLbit<9> ’Ȃ

Ҭ ̆ ᶏ ҩᵝ Ȃ 

0 = 8 ᶏ  

1 = ꜚ 8  

SLPONMOD̔  

0 = Ҭ ᴨᾢ ╠ᴨᾢ CPU 

1 = ᴋ Ҭ CPU 

SLEEPDEEP̔ ᴡ └ 

0 = ᴡ  

1 = ᶏ ᴡ  

SLEEPONEXIT̔Ҭ ῀ᴡ  

0 =  

1 = Ҭ ῀ᴡ  

8.2.3  SYS_ARCTL ᵝ └  

 8-4 SYS_ARCTL ᵣ ┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 1 1 1 1 1 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
R/W R

/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W W W

ᵝ

C
D

B
U

G
B

S

C
D

M
A

D
C

C
R

W
D

C

C
D

M
A

A
M

C
D

M
A

R

S
Y

S
T

E
M

R
S

T

V
E

C
T

R
S

T

A
R

K
E

Y
<

3
1

:1
6

>

 

ARKEY<31:16>̔ ᵝ └ Ώ ᵬ keyȂ Ώ ᵬ

0x05FAΏ῀ARKEYҬ̆ ↕Ώ ᵬ Ȃ ₮ ṿҹ0xFA05Ȃ 

CDMADC̔CPU DMA ΏBKP └ 

0 = CPUDMA BKP /Ώ№≢ҹ4ҩ  

1 = CPUDMA BKP /Ώ№≢ҹ1ҩ  

CRWDC̔COREΏ └ 

0 = CORE Ώҹ2 ̆ RAM Ώҹ1  

1 = CORE /Ώ№≢ҹ1ҩ  

CDMAAM̔ῤ DMAҍCPUΏ‖ ᴂ  

0 = ̆DMAҍCPU Ώ↕∞ ҹ‖  

1 = ̆DMAҍCPUΏ ∞ ҹ‖  

CDMAR̔ῤ DMA └ └ 
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0 = ῤ DMA └  

1 = ᵬ  

SYSTEMRST̔ ᵝ ̆ ᵝ ₮ҹ0 

0 =  

1 = ѿҩ ᵝ 

8.2.4  SYS_VECTOFFҬ └  

 8-5 SYS_VECTOFFҲ ┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ TBLOFF<31:0>

 

TBLOFF<31:0>̔Ҭ Ẓ Ȃ ӈԅҬ Ȃ 

̆TBLOFF<31:0>ᵞңᵝ ҹ0ғҌ ḱ Ȃ 

8.2.5  SYS_RAMSPA RAM  

 8-6 SYS_RAMSPA RAM  

3
1

3
0

2
9

2
8

2
7

2
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2
5

2
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2
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1

2
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1
9

1
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1
7

1
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1
5

1
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1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W R R

ᵝ RAMSPA<25:0>

 

RAMSPA<25:0>̔RAM ̆ ԍ RAM ̆ ԍ

̆ ₮ ҩ ↕ᴪ Ҭ ᵝ 1̆

∆ ∆ Ȃ ᵞңᵝ ҹ0Ȃ 

8.2.6  SYS_MEMCTL └  

 8-7 SYS_MEMCTL ┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

ᵝ

M
E

M
M

<
1

:0
>

 

MEMM<1:0>F̔LASH 512 └̆ ROM ꜚᴪᴪ ḱ

0x0000 0002Ȃ 

00 = ҹROM  

01 = ҹRAM  

10 = ҹFLASH  

11 = Ả CPU  



KF32LS∆ ῳV3.1 

 - 118/592 - 

8.3  Ҳ  

Ҭ ң ̆ INT_CTL0Ҭ └ 0 DSALIGNᵝ ץ

Ȃ 

ꜚ Ҭ̆ INT_CTL0Ҭ └ 0 DSALIGNҬ ꜚ

/ ᵝ ץ xSP ȂxSPң ̆ DSALIGNҹ0

̂ ҹ 0̃̆xSPҹ ̕ DSALIGNҹ1 ̆xSPҹ Ȃ 

 ̧  

ҹ0x00x8 Ȃ Ҋ̆ Ҭ ╠

̆↕ᴪ ꜚҊ ̂ ѿҩ ̃̆ ᶏ ̆ ᴪ

SYS_MCTL Ҭ STACKINGᵝ̆ ῒ 1̆ STACKINGṿ

Ḡ ̕ Ҭ ̆ STACKINGṿ₮ ̆ ᴪ STACKINGᵝ ṿ

῀ ╠ Ȃ 

xPSR

PC

LR

R4

R3

R2

R1

R0

SP+0x1C

SP+0x18

SP+0x14

SP+0x10

SP+0x0C

SP+0x08

SP+0x04

SP+0x00

-

⁞

Ҭ ╠SP

Ҭ SP

SP+0x20

SP+0x24

̂ ̃

Ҭ SP

 

 8-1  

 ̧  

ҹ0x0ȁ0x4ȁ0x8ȁ0xC Ȃ Ҋ Ҭ̆ ῀ STACKING

ᵝ ҹ 0̆ Ȃ 

xPSR

PC

LR

R4

R3

R2

R1

R0

SP+0x1C

SP+0x18

SP+0x14

SP+0x10

SP+0x0C

SP+0x08

SP+0x04

SP+0x00

-

⁞

Ҭ ╠SP

Ҭ SP

SP+0x20

SP+0x24

-

 

 8-2  

̔MSP/PSPᵞ 2β ҹ0Ȃ 
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8.4  ᶕ  

ᶫңҩ SP ̆ѿҩҹ MSP̆ Һ ̕ѿҩ PSP̆ Ȃ

SYS_MCTL Ҭ SPSEL╠ ᵝ ץ ╠ᶏ Ȃ

ľҬ ᶏ ĿȂ 

8.5  ᵣ ┼ 

ῤ ᶫѿ ᴆ ᵝ ̆ SYS_ARCTL ᵝ SYSTEMRST

ᵝ └Ȃ 

SYSTEMRSTҹ ᵝ Ȃ ᵝ 1 ̆ᴪ֟ ѿҩ ᵝ̆ ᵝᴪ

debugӊ ҩ ᵝȂ 

ᶫԅңҩSP ԍ ᵬ̆ SPSELȂ 

ῤ ΏҍDMA Ώ֟ ‖ ᴪ ῀ ꜚᴂ └Ȃ ᴂ └ Ḡῤ DMA

ᶏ Ȃ CDMAAMβ ץ ᴂ Ȃ CDMAAMҹ0

ῤ ҍ DMA ₮ԅ Ώ ᵬ↕∞ ҹ‖ ̆ ץ ̕

CDMAAMҹ1 ῤ ҍDMA ѿ ∞ ҹ‖ ̆ ҹᵞ

DMA ᴰ ᶫԅ ᴰ ȂRAM̂ RAM DPRAM̃ ̂

GPIÕ№≢ Ȃ 

ῤ Ώ ᵬ ԅ Ώ Ȃ CRWDCҹ0 ҹ̆ Ώ ̆

Ώᴪ№≢ ⱴ1ҩ ̆ BKP Ώᴪ№≢ ⱴ3ҩ ̆

RAM ΏҌ ̕ CRWDCҹ1 ̆ ΏҌᴪ ⱴ Ȃ 

DMA Ώ ᵬ ԅ Ώ Ȃ CRWDCҹ1 ̆ҹ ̆Ҍᴪ ⱴ

Ȃ CDMADCҹ0 ҹ ̆ DMA BKP Ώ№≢ ⱴ3ҩ

Ȃ 

ҹԅ ᾧ ᵬ̆ SYS_ARCTL ᵝ └ ̆

ARKEY<31:16>Ώ῀ ṿ 0x05FĂ ↕ Ώ ᵬ Ȃ ₮

ARKEY<31:16>ṿҹ0xFA05Ȃ 

8.6  Ҳ  

Ҭ ֟ ῀Ҭ ̆ ᴪ׆Ҭ Ҭ ῀ ῀⌠ Ҭ

ҬȂ ’ҊҬ ҹ0x0000 0000̆ Ҭ ⱳ Ȃ

Ҭ ῀ Ȃ 

SYS_VECTOFFҬ └ Ȃ ꜚ

ȂҬ ῀ Ҋ̔ 

 Ҳ ῇ  = SYS_VECTOFF + Ҳ *4 ῎ 8-1 

8.7  RAM  

SYS_RAMSPA ԍ ̆ SYS_RAMSPAӈ

̆ 0x1000 0000̆32β׆ SYS_RAMSPA

6β ҹ000100Ȃ Ҭ ₮ ↕ᴪ֟ Ȃ 

Ҭ ȁPUSH/POP Ȃ ᶏ xSPԍ ԍ
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SYS_RAMSPĂ∞ ҹ ₮̆ ᵝ 1Ȃ ԍҬ PUSH/POP

ᵬҬ̆ ᵬ ᾢ ⁞ ᵬ̆ ᵬ̆ ₮ ᾢ

Ῥ ⱴ ᵬ̆ ץ ₮ Ҍᶏ ̆ ץ

Ҭ∆ ץ ԍSYS_RAMSPĂ ₮ ץ ԍSYS_RAMSPAȂ 

̆ xSP P̆USH/POPפ ҉ׅ ̆ ᶏ ╠

xSPᵬҹ ̆ ᵝ 1Ȃ Ҭ ᵝ 1 ̆ PUSH/POP

⌠Ҭ ̆ PUSH/POPᵬῤ P̆USH/POPᴪ ᴨ̆ᾢ

Ҭ Ȃ 

̆ xSP ̆Ҭ ׅ ῀̆ ᶏ ╠ xSP̂ ₮ҍ

̃ᵬҹ Ḡ ̂ Ḡ ̃̆ Ҭ Ȃ

ῒז ᵬ̆↕Ҍᴪ Ҭ ȂᵖҬ ╠ ↕̆ ᴪ

Ҭ Ȃ 

8.8  ᴧ ғᴧ  

SLEEPפ ץ CPU ῀ᴡ Ȃ CPU ԍᴡ ̆ ץ

SYS_MCTL └ ᴡ Ȃ 

CPUᶏ SLEEPפ ̆CPUᴪ ῀ᴡ Ȃ ץ ̆CPU ᶫԅ

ѿ ꜚ ῀ᴡ ̔Ҭ ₮ ꜚ ῀ᴡ ̆Ҍ CPU ╠ ԍᴡ

Ȃ SLEEPONEXIT1 ᶏץ Ҭ ₮ ꜚ ῀ᴡ Ȃ Ҋᾛ CPU

ᴡ Ҭ Ҍ ῒז ᵬȂ Ҋ ᵬ̆ ₮ Ҭ C̆PU

₮ ̆ ԅҬ Ȃ 

Ҍ Ҋ Ҍ Ȃ 

CPUԍ ᴡ ̆ SLPONMOD ᵝ ץ Ҭ

̆ Ҍ CPU Ҍ Ȃ SLPONMODҹ0 ̆

Ҭ ̂ᶏ Ҭ ᴨ̃ᾢ ╠ᴨᾢ CPŬ ’Ҋ

CPŬCPUᴪ ῀ ᴨᾢ Ҭ ̕ SLPONMODҹ1 ̆ᴋ Ҭ

CPŬ ’Ҋ CPŬ Ҭ ᶏ ᵝᶏ ғᴨᾢ ̆

↕ ῀ ᴨᾢ ̆ Ҭ ᴨᾢ ↕̆ ᴡ ӊ╠

Ȃ Ҭ ᶏ ̆↕ CPU ᵝ 1̆ ᵖҌ Ҭ

Ȃ 

CPUԍ ᴡ ̆ CPUῤ Ả ̆↕ ’ҍ ᴡ Ҍ Ȃ

SLPONMODҹ0 ̆ Ҭ ̂ᶏ Ҭ ᴨ̃ᾢ ╠ᴨᾢ C̆PU

ῤ ᴪ ̆ CPUᴪ ̆ Ҭ Ȃ SLPONMODҹ1 ̆

ᴋ Ҭ ץ ̆ Ҭ ᶏ ғᴨᾢ ̆↕ ῀ Ҭ ̆

Ҭ ᶏ ғᴨᾢ ᵞ ↕̆ ᴡ ╠ Ȃ Ҭ ᶏ ↕̆

CPU ᵝ 1̆ ᵖҌ Ҭ Ȃ 

 8-8 ᴧ ᴧ  

ᴡ ᴡ  SLEEPDEEP=0 SLEEPDEEP=1 

SLPONMOD=0 

ᴡ ̆

Ҭ ᴨᾢ ╠ᴨᾢ

CPU 

ᴡ ̆

Ҭ ᴨᾢ ╠ᴨ

ᾢ ̆ ̆Ῥ

CPU 
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SLPONMOD=1 
ᴡ ̆ᴋ

Ҭ CPU 

ᴡ ̆ ᴋ

Ҭ ̆ӊ ҍ

Ҭ  

̔ SLPONMODҹ1 ̆ ῀ᴡ ╠ ╠ Ҭ ̂ Ḃ ᶏ

Ҭ ̃̆ ↕ ῀ᴡ Ȃ 

8.9  ┼  

ץ SYS_MEMCTL└ MEMM<1:0>Ữ 512

῏ Ȃ Ҭ 512 ῤ̆ Ҍ Ҭ

ץ Ҍ ᵝ ׆̆ Ҍ ꜚᵝ ꜚȂ 

ᵝ ̆ MEMM<1:0>ṿ ꜚᵝ Ȃ ꜚᵝ ᵝ ̆

ᵝ Ҭ ̆ MEMM<1:0>ץ Ҭ ῏ Ȃ 

 8-9  

MEMM<1:0>  

00 ҹROM  

01 ҹRAM  

10 ҹFLASH  

11 

ῤ Ҍ ᵬ 

̂ ᵝ

ᵬ̃ 

MEMM<10>=00̆ 512 ῤ ҹROM ̆

512 ROM ̆ ԍҬ ҹ

̆ ᵝ ROM Ȃ MEMM<10>=01̆ 512 ῤ ҹRAM

̆ ᵝ RAM Ȃ MEMM<10>=10̆ 512 ῤ

ҹFLASH ̆ ᵝ FLASH Ȃ MEMM<10>=11Ḡ Ȃ 

ᵝ ̆ Ữ׃ 512 ̆ ḱ SYS_MEMCTL

ṿȂ 

8.10 ᶕ  

SUSTAβ ץ ῀ ₮ Ȃ SUSTAҹ ̆

ῤ └ ̕ ҹ ̆ Ҍ ḱ ῤ └ ̆

ғ ₮ҹ0Ȃ 

8.10.1  ῀ ₮ 

ᵝ Ҋ̆ ҹ ȂҬ Ҋ̆ ҹ Ȃ

SUSTAץḱ Ҋ Ȃ ԍ Ҋ̆ ץ ḱ

SUSTAβ ׆ ḱ Ȃ ̆ ᵝ Ӟ

Ҋ ḱ ̆ Ҋ̆ѿ ḱ ӊ ̆ Ҭ Ҭ

̂ ᶏ SVC̃פḱ ᵝ ṿ ⌠ Ȃ 

8.10.2   

Ҋ ᾛ Ҋ̔ 
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 ̧ Ҭ ῏  

 ̧ └ ῏ ̂ SYS_PSW̃ 

 ̧ ῏  

 

Ҭ ῏ Ҋ̔ 

 ̧ Ҭ └ INT_CTLx 

 ̧ Ҭ ᶏ INT_EIEx 

 ̧ Ҭ ᵝ INT_EIFx 

 ̧ Ҭ ᴨᾢ └ INT_IPx 

 ̧ Ҭ INT_EINTMASK 

 ̧ Ҭ ҉ INT_EINTRISE 

 ̧ Ҭ Ҋ INT_EINTFALL 

 ̧ Ҭ Ҭ ᵝ INT_EINTF 

 ̧ Ҭ INT_EINTSSx 

└ ῏ Ҋ̔ 

 ̧ └ SYS_MCTL 

 ̧ ᵝ └ SYS_ARCTL 

 ̧ Ҭ └ SYS_VECTOFF 

 ̧ RAM SYS_RAMSPA 

 ̧ └ SYS_MEMCTL 

 

῏ Ҋ̔ 

 ̧ └ ST_CTL 

 ̧ ⱴ ST_RELOAD 

 ̧ ST_CV 

 ̧ ST_CALI 

  

Ҋ ᶏ  ̔פ

MOV SYS,Ra̔ Ҋ  
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9 DMA ┼ ЃDMA0/DMA1Є 

9.1   

Ữ ̂DMÃ ԍ Ữ ᴰ ̆ ԍRAM RAM

ӊ ȁRAM ȁ ӊ ᴰ ȂDMA ׆ ҉ Ώ῀

⌠ Ҭ̆׆ ᴰ ̆ CPU Ȃ 

ҩDMA Ҋ  

 ̧ 7ҩ  

 ̧ Ữ Ữ ȁ Ữ ȁ ӊ ᴰ  

 ̧ 8bit/16bit/32bitᵝ ᴰ  

 ̧ ꜚ ̆  

 ̧  

 ̧ ᴰ ̆ ҹ65535 

 ̧ 4 ᴨᾢ  

 ̧ ̆ ᴆ  

 ̧ ╠  

 ̧ ╠ ᴰ  

CPU

1

2

7

ŀ

DMA0

1

2

7

ŀ

DMA1

RAM

/ GPI O

B
U
S

BUS └ BUS

DMA
 

 9-1 DMA  
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9.2  DMA ῗ  

 9-1 DMA ῗ 1 

Ẓ    ⱳ  ᵝṿ 

0x000 DMAx_CTLR1 R/W DMAx 1 └  0x0002 0000 

0x004 DMAx_CTLR2 R/W DMAx 2 └  0x0002 0000 

0x008 DMAx_CTLR3 R/W DMAx 3 └  0x0002 0000 

0x00C DMAx_CTLR4 R/W DMAx 4 └  0x0002 0000 

0x010 DMAx_CTLR5 R/W DMAx 5 └  0x0002 0000 

0x014 DMAx_CTLR6 R/W DMAx 6 └  0x0002 0000 

0x018 DMAx_CTLR7 R/W DMAx 7 └  0x0002 0000 

0x020 DMAx_PADDR1 R/W DMAx 1  0x0000 0000 

0x024 DMAx_PADDR2 R/W DMAx 2  0x0000 0000 

0x028 DMAx_PADDR3 R/W DMAx 3  0x0000 0000 

0x02C DMAx_PADDR4 R/W DMAx 4  0x0000 0000 

0x030 DMAx_PADDR5 R/W DMAx 5  0x0000 0000 

0x034 DMAx_PADDR6 R/W DMAx 6  0x0000 0000 

0x038 DMAx_PADDR7 R/W DMAx 7  0x0000 0000 

0x040 DMAx_MADDR1 R/W DMAx 1 Ữ  0x0000 0000 

0x044 DMAx_MADDR2 R/W DMAx 2 Ữ  0x0000 0000 

0x048 DMAx_MADDR3 R/W DMAx 3 Ữ  0x0000 0000 

0x04C DMAx_MADDR4 R/W DMAx 4 Ữ  0x0000 0000 

0x050 DMAx_MADDR5 R/W DMAx 5 Ữ  0x0000 0000 

0x054 DMAx_MADDR6 R/W DMAx 6 Ữ  0x0000 0000 

0x058 DMAx_MADDR7 R/W DMAx 7 Ữ  0x0000 0000 

0x060 DMAx_CPAR1 R DMAx 1 ╠  0x0000 0000 

0x064 DMAx_CPAR2 R DMAx 2 ╠  0x0000 0000 

0x068 DMAx_CPAR3 R DMAx 3 ╠  0x0000 0000 

0x06C DMAx_CPAR4 R DMAx 4 ╠  0x0000 0000 

0x070 DMAx_CPAR5 R DMAx 5 ╠  0x0000 0000 

0x074 DMAx_CPAR6 R DMAx 6 ╠  0x0000 0000 

0x078 DMAx_CPAR7 R DMAx 7 ╠  0x0000 0000 

0x080 DMAx_CMAR1 R DMAx 1 ╠ Ữ  0x0000 0000 

0x084 DMAx_CMAR2 R DMAx 2 ╠ Ữ  0x0000 0000 

0x088 DMAx_CMAR3 R DMAx 3 ╠ Ữ  0x0000 0000 

0x08C DMAx_CMAR4 R DMAx 4 ╠ Ữ  0x0000 0000 

0x090 DMAx_CMAR5 R DMAx 5 ╠ Ữ  0x0000 0000 

0x094 DMAx_CMAR6 R DMAx 6 ╠ Ữ  0x0000 0000 

0x098 DMAx_CMAR7 R DMAx 7 ╠ Ữ  0x0000 0000 

                                                        
װ 1 Їx=0,1Їy=1~7ɼ 
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Ẓ    ⱳ  ᵝṿ 

0x0A0 DMAx_NCT1 R DMAx 1 ╠▼ᵩ  0x0000 0000 

0x0A4 DMAx_NCT2 R DMAx 2 ╠▼ᵩ  0x0000 0000 

0x0A8 DMAx_NCT3 R DMAx 3 ╠▼ᵩ  0x0000 0000 

0x0AC DMAx_NCT4 R DMAx 4 ╠▼ᵩ  0x0000 0000 

0x0B0 DMAx_NCT5 R DMAx 5 ╠▼ᵩ  0x0000 0000 

0x0B4 DMAx_NCT6 R DMAx 6 ╠▼ᵩ  0x0000 0000 

0x0B8 DMAx_NCT7 R DMAx 7 ╠▼ᵩ  0x0000 0000 

0x0C0 DMAx_LIFR R/W DMAx 1~7Ҭ  0x0000 0000 

0x0C4 DMAx_LIER R/W DMAx 1~7Ҭ ᶏ  0x0000 0000 

DMA0 ̔0x4000 1600 

DMA1 ̔0x4000 1700 

9.2.1  DMAx_CTLRy DMAxy └  

 9-2 DMAx_CTLRy DMAxy ┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ M
2

M

O
N

E
S

H
O

T

P
IN

C

M
IN

C

L
P

M

D
D

IR

B
L

K
M

D
M

A
E

N

NUMODT<15:0>

C
P

L
<

1
:0

>

P
D

S
<

1
:0

>

M
D

S
<

1
:0

>

 

NUMODT<15:0>̔ ᴰ ҩ  

0x0000 = ᴰ 0ҩ  

0x0001 = ᴰ 1ҩ  

éé 

0xFFFF = ᴰ 65535ҩ  

M2M̔ Ữ ⌠ Ữ ᴰ  

0 = ᶏ Ữ ⌠ Ữ ᴰ  

1 = ᶏ Ữ ⌠ Ữ ᴰ  

CPL<1:0>̔ ᴨᾢ  

00 = ᵞᴨᾢ  

01 = Ҭᴨᾢ  

10 = ᴨᾢ  

11 = ᴨᾢ  

ONESHOT̔ ᶏ  

0 = ᵬ  

1 = ᶏ ̆ ᴆ ꜚ  

PDS<1:0>̔  

00 = ҹ 8β  

01 = ҹ16β  

1x = ҹ32β  

MDS<1:0>̔ Ữ  
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00 = Ữ ҹ 8β  

01 = Ữ ҹ16β  

1x = Ữ ҹ32β  

PINC̔  

0 = ῏ 

1 =  

MINC̔ Ữ  

0 = Ữ ῏ 

1 = Ữ  

LPM̔  

0 = ῏ 

1 =  

DDIR̔ └ 

׆ = 0 ̂PADDR̃ ̆ ῀ Ữ ̂MADDR̃ 

׆ = 1 Ữ ̆ ῀  

BLKM̔ ᴰ  

0 = ᴰ  

1 = ᴰ  

DMAEN̔DMA yᶏ ᵝ 

0 = ᶏ DMA y 

1 = ᶏ DMA y 

9.2.2  DMAx_PADDRy DMAxy  

 9-3 DMAx_PADDRy DMAxy  

3
1

3
0

2
9

2
8

2
7

2
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2
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2
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2
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2
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2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R
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R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ PADDR<31:0>

 

PADDR<31:0>̔DMAx y  

9.2.3  DMAx_MADDRy DMAxy Ữ  

 9-4 DMAx_MADDRy DMAxy Ỵ  

3
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R
/W
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ᵝ MADDR<31:0>

 

MADDR<31:0>̔DMAx y Ữ  
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9.2.4  DMAx_CPARy DMAxy ╠  

 9-5 DMAx_CPARy DMAxy ╦  

3
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ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

ᵝ CPAR<31:0>

 

CPAR<31:0>̔DMAx y ╠  

9.2.5  DMAx_CMARy DMAxy ╠ Ữ  

 9-6 DMAx_CMARy DMAxy ╦ Ỵ  
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R/W R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

ᵝ CMAR<31:0>

 

CMAR<31:0>̔DMAx y ╠ Ữ  

9.2.6  DMAx_NCTy DMAxy ╠▼ᵩ  

 9-7 DMAx_NCTy DMAxy ╦◐ᵯ  
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ᵝ NCT<31:16>

 

NCT<31:16>̔DMAx y ╠▼ᵩ  

9.2.7  DMAx_LIFR DMAx1~7Ҭ  

 9-8 DMAx_LIFR DMAx1~7Ҳ  
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ETIFy̔ ᴰ Ҭ ᵝ̆ ᵝΏ0 ̆Ώ1 Ȃ 

0 = DMAD  

1 = DMAD  

HTIFy̔ ᴰ Ҭ ᵝ̆ ᵝΏ0 ̆Ώ1 Ȃ 

0 = DMAD ѿ  
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1 = DMAD ѿ  

FTIFy̔ ᴰ Ҭ ᵝ̆ ᵝΏ0 ̆Ώ1 Ȃ 

0 = DMAD  

1 = DMAD  

9.2.8  DMAx_LIER DMAx1~7 Ҭ ᶏ  

 9-9 DMAx_LIER DMAx1~7 Ҳ ᶕ  
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ETIEy̔ ᴰ Ҭ ᶏ ᵝ 

0 = ᶏ DMA ᴰ Ҭ  

1 = ᶏ DMA ᴰ Ҭ  

HTIEy̔ ᴰ Ҭ ᶏ ᵝ 

0 = ᶏ DMAD ѿ Ҭ  

1 = ᶏ DMAD ѿ Ҭ  

FTIEy̔ ᴰ Ҭ ᶏ ᵝ 

0 = ᶏ DMAD Ҭ  

1 = ᶏ DMAD Ҭ  
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9.3  DMAꜗ  

DMA ץ ԍCPUᶏ Ώ ̆ /GPIORAM ӊ ᴰ Ȃ 

DMAᶏ SCLKᵬҹ ᵬ ̆ ץ ғ ᴰ ȂDMA

Ҋץ ᴰ ̔ 

 ̧ /GPIORAMӊ  

 ̧ /GPIO /GPIOӊ  

 ̧ RAM RAMӊ  

  

ᶏ DMAD ⱳ ̆ᴪ ₮ DMA ȂDMA ᴪ ⌠

ȂDMA ⌠ ᴪ ᶏץ ᴰ Ȃ 

DMA ᴰ ȁ ᴰ ᴰ Ȃ DMAx_CTLRy BLKM

ץ ᴰ ᴰ ̆ DMAx_CTLRy LPM ᶏץ

Ȃ DMAx_CTLRy NUMDOT<15:0>ץ ᴰ ̆

ҹѿҩ Ȃ DMAx_NCTyץ ₮ ╠▼ᵩ Ȃ 

DMAx_PADDRyDMAx_MADDRyץ Ữ Ȃ

Ữ ԍ № ̆ DMAx_CTLRy DDIRβ

ץ ȂDMA Ҍ ᵝ ᵬ ̆ DMAx_CTLRy

PDS<1:0>MDS<1:0>ץ Ữ ȂDMA

̆ DMAx_CTLRy PINCMINCץ Ữ

Ȃ DMAx_CPARyDMAx_CMARyץ ₮ ╠ Ữ Ȃ 

DMAx_CTLRy M2Mβ ҹ Ữ ⌠ Ữ ᴰ ᶏ ̆Ӟ ץ ᴆ

ᵝȂ 

DMAx_CTLRy CPL<1:0>ץ DMA ᴨᾢ Ȃ DMA

ѿҩ ѿҩ ̆ ₮ ̆ᴨᾢ ᴨᾢ ᴨ̆ᾢ

ᴨᾢ Ȃ 

DMAx_CTLRy DMAENץᶏ DMA Ȃ DMAx_CTLRy

NUMDOT<15:0>ҹ 0 ̆ ҹᴰ Ȃ Ҋ DMAENᴪ ᴆ ̆

ᶏ DMĂ ᴆ ᶏ ̕ Ҋ̆DMAENҌᴪ ᴆ Ȃ 

DMAx_LIERץᶏ DMAҬ ̆ DMAx_LIFRץ ⌠DMA Ҭ

Ȃ 
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9.4  DMA  

׆ ֟ ҩ ₮⌠DMA └ ̆ ѿҩ Ȃ

DMA ץ Ҭ DMA └ᵝ ῏ Ȃ ҩ

DMA № Ҋ Ȃ 

 9-10 DMA0  

 1 2 3 4 5 6 7 

USART0 USART0_TX USART0_RX      

USART1   USART1_TX USART1_RX    

USART2     USART2_TX USART2_RX  

USART3 USART3_RX      USART3_TX 

USART4    USART4_TX USART4_RX   

USART5  USART5_TX USART5_RX     

USART6        

USART7        

I2C    I2C0_TX I2C0_RX I2C1_TX I2C1_RX 

ADC0 ADC0H0 ADC0H1 ADC0H2 ADC0H3 ADC0N   

SPI0 SPI0_TX SPI0_RX      

SPI1   SPI1_TX SPI1_RX    

SPI2     SPI2_TX SPI2_RX  

TIMER0  TM0UP TM0TRIG CCP0CH1 CCP0CH2 CCP0CH3 CCP0CH4 

TIMER1 TM1UP TM1TRIG CCP1CH1 CCP1CH2 CCP1CH3 CCP1CH4  

TIMER2 CCP2CH3 CCP2CH4  TM2UP TM2TRIG CCP2CH1 CCP2CH2 

TIMER3 CCP3CH4  TM3UP TM3TRIG CCP3CH1 CCP3CH2 CCP3CH3 

TIMER4  TM4TRIG CCP4CH1 CCP4CH2 CCP4CH3 CCP4CH4 TM4UP 

TIMER5 CCP5CH2 CCP5CH3 CCP5CH4 CCP5CLS TM5UP TM5TRIG CCP5CH1 

TIMER6      TM6UP  

TIMER14 TM14TRGI      TM14UP 

TIMER15  TM15UP TM15TRGI     

CAN0 CAN0_TX CAN0_RX      
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 9-11 DMA1  

 1 2 3 4 5 6 7 

USART0        

USART1        

USART2        

USART3        

USART4        

USART5        

USART6   USART6_TX USART6_RX    

USART7     USART7_TX USART7_RX  

I2C        

ADC0        

SPI0        

SPI1        

SPI2        

TIMER0        

TIMER1        

TIMER2        

TIMER3        

TIMER4        

TIMER5        

TIMER6        

TIMER14        

TIMER15        
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9.5  DMA  

DMA ץ ԍ Ữ Ữ ӊ ȁ Ữ ӊ ᴰ ̆ CPU

Ȃ 

Ҭ DMA ᴆ ₮DMA ̆ DMAx_CTLRy

DMAEN1ᶏ DMA ̆ ץ DMAD Ȃ 

DMAx_CTLRy M2Mβ ᵬҹץ ᴆ ᵝ̆ DMAD Ȃ ᵝ

1 ᴆ ᴪẢ DMAD Ȃ 

DMAx_CTLRy ONESHOT ᶏ ᵝ̆ ץ ᴆ֟ ѿ

DMA ̆ ᵝ 1 ᴪ ᴆ ꜚ Ȃ 

ѿҩ DMA DMA ̆DMAx_CTLRy

M2Mβ ץ ᴆ DMA ̆ ᵝ ԍ Ữ ⌠ Ữ ᴰ Ȃ 

9.6  ᵣ  

DMA ѿҩ ץ ᴰ ᵝ Ȃ ᵝ

Ữ ᵝ №≢ DMAx_CTLRy PDS<1:0>ᵝ MDS<1:0>ᵝ

└̆8β /16β/32ββ ̆ ᴰ ᵝ ҹ 8β Ȃ 

Ữ ᵬҹ≢№ץ Ȃ ᵬҹ Ṝ̆ ᵝ

ҹ8 ᵞ 8β ̕ ᵝ ҹ16 ᵞ16β ̕ ᵝ ҹ32

32β Ȃ ᵬҹ ̆ ᵝ ҹ8 ̆ ḱ 8β ̆ῒ Ḡ

̕ ᵝ ҹ16̆ ḱ 16β ̆ῒ Ḡ ̕ ᵝ ҹ32̆ḱ

32β Ȃ 

9.7  ᴶ  

DMAx_PADDRyDMAx_MADDRyץ Ữ Ȃ

Ữ ԍ № ̆ DMAx_CTLRy DDIRβ

ץ ᴰ ̆ ̆ ᵬ ׆ Ώ⌠ ҬȂ 

DMA ̆ DMAx_CTLRy PINCMINCץ

Ữ Ȃ ҹ ̆DMAᴰ

DMAx_PADDRyDMAx_MADDRy Ȃ 

DMA ̆ᴪ DMAx_PADDRyDMAx_MADDRy ᵬ

ҹ∆ ᵬ̆ ṿҍᵝ ῏̆ғ DMAx_PADDRyDMAx_MADDRy

ңҩ № Ȃ ᵝ ҹ 8β ̆ ⱴ 1̕ ᵝ ҹ

16β ̆ ⱴ 2̕ ᵝ ҹ32β ̆ ⱴ4Ȃ 

DMAx_CPARyDMAx_CMARyץ ₮ ╠ Ữ Ȃ 

9.8   

DMAx_CTLRy NUMODTβ ץ ᴰ Ȃ

ꜚ ȁ / ῍ ‗ ԅᴰ Ȃ ᴰ ̆NUMODTṿⱴ

⌠ᴰ Ҭ̂ DMAx_NCTỹ ⁞ ̆ DMAx_NCTyҹ0 ᴰ

̆ DMAx_NCTy ץ ⌠ ╠ ᴰ Ȃ 
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9.9  /ᴶ  

ᴰ ҹ ᴰ ѿҩ ̆ ᴰ ҹ ᴪ DMAx_CTLRy

NUMODT ῃ ᴰ Ȃ DMAx_CTLRy BLKMץ

ᴰ ᴰ Ȃ 

ҹ ӊ ̆ ᴪ ᴰ Ȃ Ҋ̆ DMAx_CTLRy

NUMODT ῃ ᴰ ̂ DMAx_NCTyҹ 0 ̃̆ ᴆᴪ ꜚ

DMAENβ ̆῏ DMA ⱳ ̆ ᶏ DMAD ̆ ᴆᶏ DMAENȂ

Ҋ̆ ᴆҌᴪ DMAEN ̆ NUMODT ῃ ᴰ ̂

DMAx_NCTyҹ 0 ̃̆ ᴪ ᴰ ̆ ⌠ ᴆ῏ DMAENҹ Ȃ

DMAx_CTLRy LPMβ ᶏץ Ȃ 

9.10 ᴮᾨ  

Ҍ DMA ӊ ץ ᴨᾢ № ѿҩ ᴨᾢ Ȃᴨᾢ └

Ḡ ҩ ̆ Ȃ 

ҩDMA ᶏ ̆ᴨᾢ ᴪᴨᾢ ̆ᴨᾢ Ṝ

ᴨᾢ ̕ ҩDMA ӊ ᴨᾢ ∞ ̆ ҩDMA ᴨᾢ

ᴨᾢ ̆ᴨᾢ ’Ҋ̆DMA0ᴨᾢ ԍDMA1ᴨᾢ ץ̆ Ȃ 

ᴨᾢ DMAx_CTLRy CPL<1:0>ᵝ └̆ ץ 4 Ҍ ᴨ

ᾢ ̆ῒҬᴨᾢ 3ҹ ᴨᾢ ̆ᴨᾢ 0ҹ ᵞᴨᾢ Ȃ 

╠ ѿҩDMA ᵬ ̆ῒז DMA ╠DMA ᵬ

ᵬ̆ ᴨᾢ ᵞȂ ╠ DMA ᵬ ̆ ҩDMA ₮ ̆

ᴨᾢ ᴨᾢ Ȃ 

ҩDMA ᶏ ̆ғᴨᾢ Ҍ ̆ ԍDMA ⌠Ҋѿ ң

ҩ ’̆ ῒ DMA ̆↕ᴪ ῒ DMA ̆ ץ

ᵬᴪ₮ ңҩҌ ᴨᾢ DMA ᶏ ’Ȃᵖ ’Ӟᴪ ⌠ CPU

̆ CPU ҍ DMA‖ DMA ̆ ԍ ᴨᾢ

₮ ̆ ᴪץ ᴨᾢ ᵬȂ 

9.11 Ҳ  

ҩ DMA ᴰ Ҭ ȁᴰ Ҭ ᴰ Ҭ Ȃ

DMAx_IER Ҭ FTIEyȁHTIEyȁETIEyץ№≢ Ҭ ᶏ ̆

DMAx_NCTy ṿ⁞ ⌠ ṿ ѿ ̆ HTIFy1̕ DMAx_NCTy

ṿ⁞⌠0 ̆ FTIFy1̕ DMA ᵬ Ҍ ԍRAM SFR

̂DMA ᵬ ̃ ̆↕ᴪ֟ ᴰ Ҭ ̆ ETIFyᵝ 1Ȃ

̆ ᵝҹΏ0 ̆Ώ1 Ȃ 

DMAᾛ ᵬ ҹ RAM(0x1000_0000⌠ 0x1FFE_FFFF)ȁSFR̂0x4000_0000⌠

0x4007_FFFFȁ̃SFR̂0x5000_0000⌠0x501F_FFFF̃̆ ῒז Ҍ Ȃ 

DMAҬ ֟ ғ̆DMAῃ Ҭ ̂DMAxIEᶏ̃ ̆ ᶏ ῃ Ҭ Ḥ AIĔ

CPUץ DMAҬ Ȃ 
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9.12 DMA ԓCPU  

ԍDMA ץ ԍCPU ᵬ̆DMA ץ ᵬ ȁᵞⱳ ȁ

ᴡ ȁᵞⱳ ᴡ ̆ҹᵞⱳ Ҋ ᶫԅ Ȃ 

9.13 DMAғCPU“ ᴈ  

DMA ץ ԍCPUᵬ̆ DMAҍCPU ᴪ₮ ‖ ’̆ ҩ

Ṝᴪ ῀DMAᴂ Ȃ ᴂ └ Ḡῤ DMA ᶏ Ȃ 

SYS_ARCTLCDMAAMβ ץ ᴂ Ȃ CDMAAMҹ0

ῤ ҍ DMA ₮ԅ Ώ ᵬ↕∞ ҹ‖ ̆ ץ ̕

CDMAAMҹ1 ῤ ҍDMA ѿ ∞ ҹ‖ ̆ ҹ

DMA ᴰ ᶫԅ ᴰ Ȃ 

‖ ῏ Ȃ 

 9-12 DMAғCPU“ ῗ Ѓ Є 

 DMA  DMA  

CPU  ‖  CPU  

CPU  DMA  - 

  

 9-13 DMAғCPU“ ῗ Ѓ Є 

 DMA RAM DMA /GPIO 

CPU RAM ‖   

CPU /GPIO  ‖  

  

ᴂ ᴆ Ҋ̔ 

 ̧ CPU פ ҍDMA‖ ̆CPUҍDMA ̆ ᾢ

ȂҌ CPU DMĂ ᴪ Ả

ᵬȂ 

 ̧ CPUԍҬ ₮ Ҭ̆CPU ᴨᾢ ̆DMA ԍ

 

 ̧ CPUԍ ṿ ̂ RAMҬ ғDMA RAM ᵬ̃ C̆PU

ᴨᾢ ̆DMA ԍ  

9.14 ᶕ DMA 

DMAᶏ SCLKᵬҹ ᵬ ѿ̆ ̆ Ҋ↓ DMA ̔ 

(1) ̕ 

(2) Ữ ̕ 

(3) └ ̆ ᴰ ȁ ȁᴨᾢ ᵝ ̕ 

(4) ᶏ DMA ̕ 

(5) Ҋ̆DMAx_NCTyҹ0 ̆ ᶏ DMAENβ 

ᶛ̔ USART0 DMA ᶫ̆ ñDMA ò ץ

USART0 DMA0 1Ȃ DMA0_PADDR1ҹUSART0

0x4000_098CȂ Ữ ҹRAMҬ ᴋ Ȃ 
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└ DMA0_CTLR1ҹ 0x0003_0F40̆↕ DMA0῍ᴪᴰ 3ҩ ⌠

USART0̆ᴨᾢ ҹ ᵞ ̆ ᵝ ҹ32β̆ Ữ Ȃ 

ᶏ DMA0_CTLR1Ҭ DMAENβ ѿ̆ USART0DMA D̆MA0

ᴰץ ԅȂ 
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10 ЃSYSTICKЄ 

10.1  

KungFu32ῤ ᶫԅѿҩ 24β ̂System Tick TimerȂ̃

ҹ ᶫ Ҭ ̆ ᶏ ᴡ ҊӞ ᵬȂ

Ғ Ҭ Ȃ 

Ҋ Ȃ ҹ ⁞ ̆

ṿҹ0 ᴪ֟ ѿҩҬ ̆ ṿ ̂ST_RELOAD̃ ṿᴪ

῀ ҬȂ ṿ ̂ST_RELOAD̃ ḱץ

֟ Ҭ Ȃ ᶏ ̆ᶏ ╠ ᾢ ST_CV ╠ṿ

Ώᴋ ṿ ᶏ̆COUNTZEROᵝ ST_CV Ḡ̆ ST_RELOADṿⱴ ⌠ST_CV

ҬȂ 

ST_RELOADΏ0ᴪᶏ Ҋҩ Ȃ 

ᶏ INT_EIE0 SYSTICKIEᵝ ᶏץ Ҭ ̆

1 0 ץ INT_EIF0Ҭ SYSTICKIFβ 1Ȃ 

10.2  

ST_CV

ST_RELOAD

ST_CTL

SCLK
Ҭ

ⱴ

SCLK/ 2

STCLKS

0

1

└

 

 10-1  

10.3 ῗ  

 10-1 ῗ  

Ẓ    ⱳ  ᵝṿ 

0x0A0 ST_CTL R/W └  0x0000 0000 

0x0A4 ST_RELOAD R/W ṿ  0x00uu uuuu 

0x0A8 ST_CV R/W ╠ṿ  0x00uu uuuu 

0x0AC ST_CALI R/W  0xC000 0000 

̔0x4020 0000 
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10.3.1  ST_CTL └  

 10-2 ST_CTL  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R

R
/W

R
/W

R
/W

ᵝ

C
O

U
N

T
Z

E
R

O

S
T

C
L

K
S

T
IC

K
IN

T
E

N

S
T

E
N

 

COUNTZERO̔ ⌠0 ᵝ 1̆ ST_CTL ΏST_CV ᵝȂ 

STCLKS̔ Ȃ ᵝҍSTCLKREF῍ ᵬ ̆ᴋ ѿᵝṿҹ1 

SCLKᵬҹ Ȃ 

0 = SCLK/2ᵬҹ  

1 = SCLKᵬҹ  

TICKINTEN̔ᶏ SYSTICKҬ  

0 = ⌠0Ҍ SYSTICKҬ  

1 = ⌠0 SYSTICKҬ  

STEN̔ ᶏ ᵝ 

0 =  

1 = ᶏ  

10.3.2  ST_RELOAD ⱴ  

 10-3 ST_RELOAD ꜘ  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u u u u u u u u u

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ STRELOAD<23:0>

 

STRELOAD<23:0>̔ ⱴ ̆ ⁞⌠0 ̆ ṿⱴ

⌠ ҉Ȃῤ ҹ100MHz̆ ṿҹ0x0098_9680ץ

⌠100ms Ȃ 

10.3.3  ST_CV  

 10-4 ST_CV  

3
1

3
0

2
9

2
8

2
7

2
6

2
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2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u u u u u u u u u

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ STCV<23:0>

 

STCV<23:0>̔ ̆ ץ ⌠ ╠ ṿ̆ ᴆΏ

Ṝ Ȃ ∆ ̆ ᾢ Ώ῀ᴋ ṿ̆ Ḡ

COUNTZERO STRELOADṿ ⱴ ⌠ ҬȂ 
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10.3.4  ST_CALI  

 10-5 ST_CALI  

3
1

3
0

2
9
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2
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2
1

2
0

1
9

1
8

1
7

1
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1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 1 1 0 0 0 0 0 0 u u u u u u u u u u u u u u u u u u u u u u u u

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

S
T

C
L

K
R

E
F

S
K

E
W

STCALIB<23:0>

 

STCLKREF̔ └̆ ᵝҍ ṿ ᶏ Ȃ ᵝҍST_CTL STCLKS

ᵝ῍ └ ̆ң ᴋ ѿᵝṿҹ1 SCLKᵬҹ Ȃ 

0 = ᵬ ̂ STCLKS ̃ 

1 = SCLKᵬҹ  

SKEW̔ ‰ṿẒ ᵝ̆ ᵝ Ώ῀ ṿ ѿ Ώ῀Ȃ 

0 = ṿҌ 10ms 

1 = ṿ 10ms 

STCALIB<23:0>̔ ̆ ԍ ₮ 10ms ṿȂ 

10.4 ᶕ  

Ҋ↓ ᵬ ᶏ ̔ 

(1) ST_CTLSTENΏ0 ̆ ֟ Ҭ Ȃ 

(2) ST_RELOADⱴ Ώ῀ ṿ̆ ṿҹ ⱴ ṿⱴ1Ȃ 

(3) ST_CV╠ṿ Ώ῀ᴋ ṿ ץ̆ ╠ṿ COUNTZERO

ᵝ̆ Ḡ ṿ ⱴ ⌠ ╠ṿ ҬȂ 

(4) ᶏ ST_CTL ҬTICKINTENᵝ̂ Ҭ ̃̆ ST_CTL

Ҭ STCLKSᵝ ST_CALIҬ STCLKREFᵝ ̆

ᶏ STENβȂ 

(5) ST_CTL STCLKSST_CALI STCLKREF

῍ ‗ ̆ ᴋ ѿҩ SCLKᵬҹ ᶏ SCLKᵬ

ҹ Ȃ 

⌠0 Ṝᴪ ST_CTL COUNTZEROᵝ 1̆ ST_CTL

ΏST_CVץ ᵝȂ 

10.5 Ҳ  

ST_CTL TICKINTEN1̆ ᶏץ Ҭ Ȃ

⌠0 Ṝᴪ SYSTICKҬ ‖ ᶏ̆INT_EIF0Ҭ ᵝ SYSTICKIF

Ҭ ᵝ 1Ȃ INT_EIE0 SYSTICKIE1̆ ᴪᶏ Ҭ

̆SYSTICKIFβ Ҭ ꜚ Ȃ 

Ҭ̆ ST_CVṿҹ0 ᴪ֟ Ҭ ‖̆ ֟ COUNTZEROβ ‖Ȃ

ST_CVҹ0 S̆T_CTL COUNTZERO1̆ғINT_EIF0 SYSTICKIF

ᵝ 1Ȃ 

S̔T_CTL COUNTZEROᵝҍҬ ⱳ ῏ֽ̆ ֽ ST_CV⌠0
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̆ ST_CTL ΏST_CV ᵝȂ 

SCLK/ 2

ST_CV 3

Ҭ

COUNTZERO

2 1 0 20

SCLK

ST_CTL Ώ
ST_CV 0

Ҭ

 

 10-2 ẅ0x20ЇSCLK/2ᵲҿ Їᶕ TICKINTEN 
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11 / (T14/T15) 

11.1  

Tx(x=14,15)ѿҩ16β / ̆ ң ᵬ ̆ 3

̔ ҉ ȁ Ҋ ҉ Ҋ Ȃ Ҍ ̆ ᴪ֟ ₮̆ Tx

₮Ҭ TXIFβ 1Ȃ 

Һ ⱳ ̔ 

16β ꜚ  

16β № ̆ ԍ ῀ ҹ1~65536ӊ ᴋ ṿ№  

Ԋᴆץ Ԋᴆ ֟ DMA  

ץ ԍ AD DA  

11.2  

₮
TXI F 1

Tx

№

1

0

TXSY

TXCNT

PPX

ᵝTx

TXPRSC<15: 0>

UR

TXEN

TXIF

TXMMS<1:0>

₮TRGO

ῒ

00

01

10

11Ḡ

Tsyscl k

Txcl k

TxCK

0

1 TXCS

HFCLK
SCLK

LFCLK

00

01

1X

TXCLK

TRGI

TXTS

0000

1100

. . .. . .

T1

TxCK

. . .

111

TXSMS

000

Tx ᵬ

 

 11-1  

 ̧ TxCK ̔ ̆ ᵬ 1 ׆̆ ῀ Ḥ Ȃ

2 ̆ Tx_CTL2 TXTS<2:0>=1100̆↕TxCK ᵬҹ

῀TRGIȂ IO׆ ⱳ ῀Ȃ 

 ̧ Txclk̔ ̆ ԍ  

 ̧ Tsysclk̔ ̆ ԍ ῀№ ֟ץ Ȃ 
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11.3 ῗ  

 11-1 ῗ 1 

Ẓ    ⱳ  ᵝṿ 

0x000 Tx_CNT R/W TXCNT  0x0000 0000 

0x004 Tx_CTL1 R/W Tx └ 1 0x0000 0100 

0x008 Tx_CTL2 R/W Tx └ 2 0x0000 0000 

0x00C Tx_PRSC R/W Tx №  0x0000 0000 

0x010 Tx_PPX R/W Tx  0x0000 FFFF 

0x014 Tx_DIER R/W TxҬ ᶏ └  0x0000 0000 

0x018 Tx_SR R TxҬ  0x0000 0000 

0x01C Tx_SRIC R/W TxҬ  0x0000 0000 

T14 ̔0x4000 1800 

T15 ̔0x4000 1880 

11.3.1  Tx_CNT  

 11-2 Tx_CNT  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ TXCNT<15:0>

 

TXCNT<15:0>̔16β Tx ̂Ώ ṿ ᴪ ҉/҉ Ҋ Ҋ

ꜚ ᵬҹ∆ ṿ ῀̆ ṿҹ / ╠ṿ̃ 

 

̔ ᵬ Ҍ CNT Ώ ᵬȂ῏ ᶏ ,╠

ṿᴪ Ȃ 

11.3.2  Tx_CTL1 Tx└ 1 

 11-3 Tx_CTL1 Tx┼ 1 

3
1

3
0

2
9
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8

2
7

2
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2
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2
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2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W R

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

T
X

D
IR

T
X

S
Y

T
X

C
S

T
X

E
N

T
X

C
M

S
<

2
:0

>

T
X

C
L

K
<

1
:0

>

 

TXCMS<2:0>̔Tx ᵝȂ 

000 = Ҋ ̆Ҋ ֟ Ҭ Ȃ 

100 = ҉ ̆҉ ֟ Ҭ Ȃ̂ ∆ ҉ ̃ 

                                                        
1 Їx=14,15 
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x01 = ҉ Ҋ ̆҉ ֟ Ҭ  

x10 = ҉ Ҋ ̆Ҋ ֟ Ҭ  

x11 = ҉ Ҋ ̆҉ Ҋ ֟ Ҭ  

TXDIR̔Tx ᵝ 

0 = ╠ ҹ Ҋ  

1 = ╠ ҹ ҉  

TXCLK<1:0>̔Tx ᵬ ᵝ 

00 = SCLK ҹTx ᵬ  

01 = HFCLK ҹTx ᵬ  

1x = LFCLK ҹTx ᵬ  

TXSY̔Tx ‖ ῀ └ᵝ 

TXCS=0̆ ᵝ ̆Txᶏ ῤ  

TXCS=1̆ 

0 = ҍ ‖ ῀  

1 = Ҍҍ ‖ ῀  

TXCS̔Tx /  

0 = ̆Tx TXCLK<1:0>‗ Ȃ 

1 = ̔ 

TXSMS<2:0>= 111 2̆ ҹ ῀Ḥ TRGI 

TXSMS<2:0>Í 111 1̆ Tx ҹ TxCK 

TXEN̔Tx ꜚ └ᵝ 

0 = Ả Tx 

1 = ꜚTx 

11.3.3  Tx_CTL2 Tx└ 2 

 11-4 Tx_CTL2 Tx┼ 2 

3
1

3
0

2
9

2
8

2
7

2
6

2
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2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

T
X

T
R

G

P
X

S
P

M

P
X

S
P

M
S

T

T
X

U
R

T
X

M
S

S
Y

N
C

T
X

U
D

E
V

T

T
X

U
D

E
N

T
X

T
X

<
3

:0
>

T
X

S
M

S
<

2
:0

>

T
X

M
M

S
<

1
:0

>

 

TXTRG̔֟ Ԋᴆ̂ ᵝ ᴆ ó1ô̆ԍ֟ ѿҩ Ԋᴆ̆ Ả  

ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = Tx_SRҬ TXTIF=1̆ ᶏ Ҭ DMA,↕֟ Ҭ

DMA  

PXSPM̔ ‖ ₮  

0 = ‖ ₮ ᶏ  

1 = ᶏ ‖ ₮  

PXSPMST̔ ‖ ₮  

0 = ‖ ₮ Ҍ῏ ᶏ ᵝ 

1 = ‖ ₮ ῏ ᶏ ᵝ 
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TXUR̔ Ԋᴆ ᵝ 

0 = ᶏ  

1 = ∆ TxȁTx № ȁ ȁ № ȁ 

₮ └ Ȃ 

̂ ᵝ ᴆ ꜚ ̆ ᵝҌ TXUDEN└̃ 

TXMSSYNC̔Һ׆ ᵝ 

0 = ᶏ  

1 = ῀҉ Ԋᴆ ׆ᶏҺȁץ̆  

TXTS<3:0>̔ ῀TRGI ᵝ 

0000 = T1 

0001 = T2 

0010 = T3 

0011 = T4 

0100 = T5 

0101 = Ḡ  

0110 = T14 

0111 = T15 

1000 = Ḡ  

1001 = Ḡ  

1010 = Ḡ  

1011 = Ḡ  

1100 = TxCK 

ῒᵩ = Ḡ  

̂ ֓ᵝ TXSMS<2:0>= 000̔׆ Ȃץ ᾧ

̃ 

TXSMS<2:0>̔׆ ᵝ 

׆ = 000  

100 = ̆ Ḥ TRGI₮ ҉ ꜚ̂ ᶏ TXEÑ 

101 = ̆ Ḥ TRGI ҹ ᶏ ̆TRGIҹ

ᵞ Ả ̂ ᵝ̃ 

110 = ᵝ ̆ Ḥ TRGI₮ ҉ ∆ ̆

 

111 = 2̆ ҹ Ḥ TRGI  

ῒ  = ᶏ ̂Ḡ ̃ 

TXMMS<1:0>̔Һ ᵝ 

00 = TXURᵝᵬҹ ₮TRGO 

01 = ᶏ Ḥ TXENᵬҹ ₮TRGO 

10 = TXIFḤ ᵬҹ ₮TRGO 

11 = Ḡ  

TXUDEVT̔ Ԋᴆ └̂ TXUDEN=1 ̃ 

0 = Txҹ 0̂ Ҋ ҹPPXṿ ̃ Txҹץ ȁ

№ ⌠ ‖ Ҭ 

1 = ֟ Ԋᴆ̆ Txҹץ ȁ № ⌠ ‖ Ҭ̆

ᵝ̂ ᵝ ҉ ԍ ᵝ̆ ԅ῏ ̆
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ῒז Ṝ ᴪḠ ╠ ṿ ̆ Ҋѿҩ ᵝ̃ 

TXUDEN̔ ᶏ  

1 = ᾛ Txҹץ ȁ №  

Txҹץ = 0 ȁ №  

11.3.4  Tx_PRSC Tx№  

 11-5 Tx_PRSC Txⅎ  
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R
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R
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ᵝ TXCKS<15:0>

 

TXCKS<15:0>̔Tx № ץ 1⌠65536ӊ ᴋ ṿ№ ̆

ѿҩ ԍ16β └ 16β Ȃ ҩ └ ‖ ̆

ᵬ Ȃ № Ҋѿҩ Ȃ

№ ҹ0 ̆ 1:1№ ̕ № ҹ1 ̆ 1:2№ ̆

ץ Ȃ № ҹ N̆ N+1№ Ȃ 

11.3.5  Tx_PPX  

 11-6 Tx_PPX  
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ᵝ PPX<15:0>

 

PPX<15:0>̔Tx Ȃ 

11.3.6  Tx_DIER TxҬ ᶏ └  

 11-7 Tx_DIER TxҲ ᶕ ┼  
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TXTDE̔ Ԋᴆ DMA ᶏ ᵝ 

0 = Ԋᴆ DMA  

1 = ᾛ Ԋᴆ DMA  

TXUDE̔ Ԋᴆ DMA ᶏ ᵝ 
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0 = Ԋᴆ DMA  

1 = ᾛ Ԋᴆ DMA  

TXIE̔Tx ₮Ҭ ᶏ ᵝ 

0 = Tx ₮ Ҭ  

1 = ᾛ Tx ₮ Ҭ  

TXTIE̔Tx ԊᴆҬ ᶏ ᵝ 

0 = Tx Ԋᴆ Ҭ  

1 = ᾛ Tx Ԋᴆ Ҭ  

TXUIE̔Tx ԊᴆҬ ᶏ ᵝ 

0 = Tx Ԋᴆ Ҭ  

1 = ᾛ Tx Ԋᴆ Ҭ  

11.3.7  Tx_SR TxҬ  

 11-8 Tx_SR TxҲ  
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TXTDF̔Tx Ԋᴆ DMA  

0 = Tx Ԋᴆ DMA 

1 = TxԊᴆ DMA 

TXUDF̔Tx Ԋᴆ DMA  

0 = Tx Ԋᴆ DMA 

1 = TxԊᴆ DMA 

TXIF̔Tx ₮Ҭ  

0 = Tx ₮Ҭ  

1 = Tx ₮Ҭ  

TXTIF̔Tx ԊᴆҬ  

0 = Tx Ҭ  

1 = Tx Ҭ  

TXUIF̔Tx ԊᴆҬ  

0 = Tx Ҭ  

1 = Tx Ҭ  

 

̔TXTDFTXTIFᵝֽֽ Tx_CTL2 TXSMS<2:0>=100/101/110̂ /

/ᵝ ̃Ҋ Ȃ 
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Ҭ

TXI E

TXI F

TXTI E

TXTI F

TXUI E

TXUI F

 

 11-2 Ҳ  

11.3.8  Tx_SRIC TxҬ  

 11-9 Tx_DIER TxҲ  
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TXIC̔Tx ₮Ҭ ᵝ 

0 = Ҍ Tx ₮Ҭ  

1 = Tx ₮Ҭ  

TXTIC̔Tx ԊᴆҬ ᵝ 

0 = Ҍ Tx Ҭ  

1 = Tx Ҭ  

TXUIC̔Tx ԊᴆҬ ᵝ 

0 = Ҍ Tx Ҭ  

1 = Tx Ҭ  
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11.4 Tx Ҳ  

Tx_CTL1 TXCMS<2:0>ᵝ ץ Tx ҈ ̔ ҉ ̆

Ҋ ҉ Ҋ Ȃ ̆ ₮ TXIF֟ └ҍ

Ҍ Ȃ 

҉ Ҋ̆ ҩ Tx_CNT ⱴ 1̆ ⱴ⌠PPXῬⱴѿ̆Tx ₮

Tx_CNT̆ Tx ₮Ҭ ᵝTXIF1̆ ᶏ ԅ ₮Ҭ TXIĔ↕Ҭ

№ INT_EIF1Ҭ Ҭ ᵝ 1Ȃ Ҭ Tx_SRIC

Ҭ TXICβ 1̆ ץ TXIF̆TXICβ ꜚ Ȃ 

CK

Tx_CNT 00 01 02

₮ ‖

03 00 01 02 03 00

Ҭ TXI F
2ҩ ᵬ
Ҭ 1

01

 

 11-3 ҏ Ї ẅ0x03 

Ҋ Ҋ̆ ҩ Tx_CNT ⁞ 1̆ ⁞⌠ 0 Ῥ⁞ѿ̆Tx ₮

ṿPPX ῀Tx_CNT ̆ Tx ₮Ҭ ᵝTXIF1̆ ᶏ ԅ ₮

Ҭ TXIĔ↕Ҭ № INT_EIF1Ҭ Ҭ ᵝ 1Ȃ Ҭ

Tx_SRICҬ TXICβ 1̆ ץ TXIF̆TXICβ ꜚ Ȃ 

CK

Tx_CNT 00 03 02

₮ ‖

01 00 03 02 01 00

Ҭ TXI F
2ҩ ᵬ
Ҭ 1

 

 11-4 Ґ Ї ẅ0x03 

҉ Ҋ ̆ TXCMS<2:0>=x01̆ Tx ṿ ⌠PPXῬⱴѿ̆Tx ₮

̂ ṿ ҹ PPX-1̃̆ Tx ₮Ҭ ᵝ TXIF 1̆ ҹ҉ Ҭ Ȃ

TXCMS<2:0>=x10̆Tx ⁞⌠ 1 Ῥ⁞ѿ̆Tx ₮̆ Tx ₮Ҭ ᵝ TXIF

1̆ ҹҊ Ҭ Ȃ TXCMS<2:0>=x11҉̆ Ҋ ᴪ TXIF₮Ҭ ᵝȂ

Ҭ Tx_SRICҬ TXICβ 1̆ ץ TXIF̆TXICβ ꜚ

Ȃ 
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CK

Tx_CNT 00 01 02

₮ ‖

03 02 01 00 01 02

Ҭ TXI F

2ҩ ᵬ
Ҭ 1

 

 11-5 ҏ Ґ ҏҐ ₴Ї ẅ0x03 

11.5 Tx ᵲ  

Tx_CTL1 TXCSβ ץ ᵬ ̆TXCSҹ0 ᵬ

̆TXCSҹ1 ᵬ Ȃ ҍ ≢ ԍ ᵬ

ᶏ TsysclkҌ Ȃΐᵣ ץ ñ òȂ 

11.5.1   

Tx_CTL1 TXCSβҹ 0̆ Tx_CTL1ץ↕ TXCLK<1:0>ᵝ ᵬ

ᵬҹ TysclkȂ ᵬ Ȃ 

11.5.2   

TXCSҹ 1̆ ↕ Tx_CTL2 TXSMS<2:0> Tsyclk̆

TXSMS<2:0>Í 111ץ TxCK ῀ Ҋ ̂ 1̃̆TXSMS<2:0>= 

ץ111 TRGI͂ Ҋ ̂ 2̃Ȃ ᵬ ȂTx

ң Ȃ 

Ҋ̆ Tx_CTL1 └ᵝTXSY ̆↕Tx ᵬ

̆ TxCK /TRGI͂ ‖Ҋ ̕ └ᵝTXSY1̆ ↕

Tx ᵬ ̆ ῤ ᵬ TxCK /TRGI͂ ̆

ץ TxCK/TRGIҍῤ ᵝ Ȃ 

Tx ңҩҌ Ḥ Ҋ ̆ ңҩ Ḥ №≢ҹ

TxCK ῀TRGIȂ 

11.6 ꜗ  

11.6.1   

ᶏ ̂Tx_CTL2 TXSMS<2:0>=100̃̆ғTx_CTL1 TXEN=1̆

↕ ῀Ḥ TRGI҉ Tx Ȃ ̆Tx_SR Ҭ TXTIFᵝ̆

ᶏ ԅTx_DIERҬ Ҭ ᶏ ᵝTXTIE↕̆Ҭ № INT_EIF1

Ҭ Ҭ ᵝ 1Ȃғ ֟ DMA ̆ ľTx DMA( )ĿȂ Ҭ

Tx_SRICҬ TXTICβ 1̆ ץ TXTIF̆TXTICβ ꜚ Ȃ 
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11.6.2   

ᶏ Tx ⱳ ̂Tx_CTL2 TXSMS<2:0>=101̃̆ ғ Tx_CTL2

TXEN=1̆↕ ῀Ḥ TRGIҹ ̆ ꜚTx̆ ῀Ḥ TRGIҹᵞ

̆ Tx̂Ҍ ᵝ Ȃ̃TXEN=1̆ TRGIḤ ҉ ץ Ҋ ̆Tx_SR Ҭ

TXTIFᵝ̆ ᶏ ԅTx_DIER Ҭ Ҭ ᶏ ᵝTXTIE↕̆Ҭ №

INT_EIF1Ҭ Ҭ ᵝ 1Ȃғ ֟ DMA ̆ ľTx DMA(

)ĿȂ Ҭ Tx_SRICҬ TXTICβ 1̆ ץ TXTIFT̆XTIC

ᵝ ꜚ Ȃ 

ᶏ ῀Ḥ TRGI Ȃ 

11.6.3  ᵝ  

ᶏ ᵝ ̂Tx_CTL2 TXSMS<2:0>=110̃̆ғTx_CTL2 TXEN=1̆

↕ ῀Ḥ TRGI҉ ᵝ Tx ̆ Tx_CTL2 Ҭ ᶏ ᵝ̔

TXUDEN=1,↕ץTxҹ ȁ № Ȃ T̆x_SR Ҭ TXTIF

ᵝ̆ ᶏ ԅTx_DIERҬ Ҭ ᶏ ᵝTXTIĔ↕Ҭ №

INT_EIF1Ҭ Ҭ ᵝ 1Ȃғ ֟ DMA ̆ľTx DMA( )ĿȂ

Ҭ Tx_SRICҬ TXTICβ 1̆ ץ TXTIF̆TXTICβ ꜚ

Ȃ 

11.7 Ӏה  

11.7.1  ӊ Һ׆῏  

ᴋ ѿҩ ȁ ȁ ᵬҹץ ῒᵩ ̆

ᶫ ҹҺ ̆ ҹ׆ Ȃ 

̆Ӟ ץ TxCK ᵬҹ ̆ Ḥ ׆ Ȃ 

11.7.2  ᶏ ѿҩ ᵬҹ ѿҩ № ̂ 2̃  

ץ ңҩ16β ѿҩ32β ̆ᶛ T14Ạҹ T15

№ ̆ T14 ₮ѿ ̆T15 ѿ ̆ΐᵣ Ҋ̔ 

(1) T14_CTL2TXMMS<1:0>=10̆T14ҹҺ ̆T14 T14IF₮Ҭ

Ḥ ֟ ₮ѿҩ Ḥ Ȃ 

(2) T15_CTL2TXTS<3:0>=0110̆T15 ҹ T14̆ 14 Ȃ 

(3) T15_CTL2TXSMS<2:0>=111̆ T15_CTL1 TXCSβ 1̆

T15׆ ҹ 2Ȃ 

(4) ᶏ T14_CTL1TXENT15_CTL1TXENȂ 

11.7.3  ᶏ TxCKᶏ Tx ̂ ̃ 

Ҋᶛҹ T14CKᶏ T14 ̔ 

(1) T14_CTL2TXTS<3:0>=1100̆ T14 ҹ T14CK̆ T14CK

Ȃ 

(2) T14_CTL2TXSMS<2:0>=101̆ T14׆ ᶏT14ԍ ҊȂ 

(3) T14_CTL1TXEN=1ᶏ T14Ȃ 
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11.7.4  ᶏ ѿҩ ꜚ ѿҩ ̂ ̃ 

Ҋᶛҹᶏ T14 ₮Ҭ ‖T14IFꜚT15 ̔ 

(1) T14_CTL2TXMMS<1:0>=10̆T14 ҹҺ T14_CTL1TXIF₮

Ҭ ‖Ḥ ᵬҹ ₮TRGOȂ 

(2) T14 T14_PPXȂ 

(3) T15_CTL2TXTS<3:0>=0110̆T15 ҹ T14̆ 14 Ȃ 

(4) T15_CTL2TXSMS<2:0>=100̆T15 ҹ Ȃ̆ 

(5) T15_CTL1TXEN=1ᶏ T15Ȃ 

(6) T14_CTL1TXEN=1ᶏ T14Ȃ 

11.7.5  ᶏ ѿҩ ꜚңҩ ( ) 

ҊᶛҹT14T14CK͂ ҉ ꜚ̆ ꜚT15 ̔ 

(1) T14_CTL2TXMMS<1:0>=01̆ T14Һ ̆T14ᶏ Ḥ TXENᵬ

ҹ ₮TRGOȂ 

(2) T14_CTL2TXTS<3:0>=1100̆ T14 ῀ ̆T14CK῀Ȃ 

(3) T14_CTL2TXSMS<2:0>=100̆ T14׆ ̆ Ȃ 

(4) T14_CTL2TXMSSYNC=1̆ T14Һ׆ ᵝȂ 

(5) T15_CTL2TXTS<3:0>=0110̆ T15 ῀ ̆ 14 Ȃ 

(6) T15_CTL2TXSMS<2:0>=100̆ T15׆ ̆ Ȃ 

(7) T15_CTL1TXEN=1ᶏ T15Ȃ 

(8) T14_CTL1TXEN=1ᶏ T14Ȃ 

11.7.6  ᶏ ѿҩ ᵝ ѿҩ ̂ ᵝ ̃ 

Ҋᶛҹᶏ T14 ₮Ҭ ‖T14IFβT15 ̔ 

(1) T14 ҹҺ T̆XMMS<1:0>=10T̆14_CTL1TXIF₮Ҭ ‖Ḥ ᵬҹ

₮TRGOȂ 

(2) T14 T14_PPXȂ 

(3) T15 ҹT14̆T15_CTL2TXTS<3:0>=0110̆ 14 Ȃ 

(4) T15_CTL1TXSMS<2:0>=110̆T15 ҹ ᵝ Ȃ 

(5) T15_CTL1TXEN=1ᶏ T15Ȃ 

(6) T14_CTL1TXEN=1ᶏ T14Ȃ 

11.8 Tx  

ᴪ֟ ꜚ ԊᴆȂ Ҭ̆ Ȃᶏ  

Tx_CTL2Ҭ TXUDENβ̆ ᾛ Txҹץ ȁ № ̆

TXUDEVTᵝҹ 0̆ ҩ ̆ Txҹץ ȁ № ⌠ ‖

ҬȂ TXUDENҹ1 ̆ TXUDEVT1̆ TXUDEVT҉ Txץ

ҹ ȁ № ⌠ ‖ Ҭ̆ ᵝȂ 

Tx_CTL2Ҭ TXURβ 1̂ ᵝ ᴆ ꜚ ̆ ᵝҌ TXUDEN└̃̆

∆ Tx ȁ № Ȃ 

Ԋᴆ ̆ᴪ Tx_SR Ҭ Ҭ ᵝTXUIFβ̆ ᵝ ᴆ

Tx_SRICҬ TXUICβ 1 ᴪ Ȃ Tx_DIERҬ Ҭ ᶏ

ᵝTXUIEβ ᵝ ↕̆Ҭ № INT_EIF1Ҭ Ҭ ᵝ 1Ȃғ
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֟ DMA ̆ ľTx DMA( )ĿȂ 

11.9 Tx “  

ᶏ ̂Tx_CTL2 TXSMS<2:0>=100̃̆ ғTXEN=1̆ ᶏ

Tx_CTL2Ҭ PXSPMβ̆ ꜚ ‖ ̆ ῀Ḥ TRGI҉ Tx

̆ѿҩ ֟ ₮Ҭ Ả Ȃ PXSPMSTᵝҹ ̆↕Ҍ

ᶏ ᵝTXEN̆ Ҋѿ ῀Ḥ TRGI⌠ ᴪ Ȃ PXSPMST

ᵝ 1̆ ↕ᴪ ᶏ ᵝTXEN̆ Ҋѿ ῀Ḥ TRGI⌠ Ҍᴪ ̆

⌠TXENῬ ᶏ Ȃ 

11.10 Tx ῗ  

Tx_CTL1Ҭ TXENβ 0̆ ῏ ̆ ᴪ ṿץ №

̆ ғ ᵝҹ∆ ṿ̆Ῥ ᴪ Ȃ 

11.11 Tx DMA( ) 

Tx ң ’Ҋ ץ DMĂ Ԋᴆ Ԋᴆ Ȃ 

Ԋᴆ DMĂ ᶏ ̂TXSMS<2:0>=100̃̂ ᵝ Ӟ ̆̃ץ

Tx_DIER TXTDE1ᶏ ԊᴆDMA Ȃ Ԋᴆ⌠ ̆ᴪ

Tx_SR TXTDF1ץ DMA ȂDMA ᴪ ᴆ ᵝ

TXTDFȂ ԊᴆӞ ץ ᴆ ̂TXTRG1̃Ȃ 

Ԋᴆ DMĂ Tx_DIER TXUDE1ᶏ Ԋᴆ DMA

̆ ֟ Ԋᴆ ̆ᴪ Tx_SR TXUDF1ץ DMA Ȃ

DMA ᴪ ᴆ ᵝTXUDFȂṿ ̆ᶏ ̂TXEN1̃ Ӟ

ᴪ֟ ѿ ԊᴆȂ 
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12 / (T0/T1/T2/T3/T4) 

12.1  

Tx(x=0,1,2,3,4)16β / ȂῒҬT0 ᵬҹᵞⱳ ᶏ Ȃ 

/ 2 ᵬ ̆ 3 ̔ ҉ ȁ Ҋ

҉ Ҋ Ȃ Ҍ ̆ ᴪ֟ ₮̆ TxҬ ᵝTXIF1Ȃ

Tx ԍ ᾝ̆ ᶏ TxҬ ̆ ᶏ Ҭ Ȃ 

/ Һ ⱳ ̔ 

 ̧ 16β ꜚ  

 ̧ 16β № ̆ ԍ ῀ ҹ1~65536ӊ ᴋ ṿ№  

 ̧ ץ ԍ AD DA  

 ̧ Ԋᴆȁ Ԋᴆ̂ ȁ ȁ ᵝ ȁ̃ Ԋᴆȁ Ԋᴆ 

 ̧ ֟ץ DMA  

12.2  

₮
TXI F 1

Tx

№

1

0

TXSY
Tx

PPX

ᵝTx

TXPRSC<15: 0>

000

001

UR

TXEN

TXIF 010

011

100

101

110

111

TXMMS<2:0>

CC1IF

CCPxCH1

CCPxCH2

CCPxCH3

CCPxCH4

TRGO

ῒ

ȁADȁDA

Tsyscl k

Txcl k

TxCK

0

1

HFCLK
SCLK

LFCLK

00

01

1X

TXCLK<1: 0>

TRGI

TXTS

0000

1100

. . .. . .

T1

TxCK

. . .

111

TXSMS

000

Tx ᵬ

TXCS

 

 12-1 1 

 ̧ TxCK ̔ ̆ ᵬ 1 ׆̆ ῀ Ḥ Ȃ

2 ̆ Tx_CTL2 TXTS<2:0>=1100̆↕TxCK ᵬҹ

῀TRGIȂ IO׆ ⱳ ῀Ȃ 

 ̧ Tsysclk̔ ̆ ԍ ῀№ ֟ץ Ȃ 

 ̧ Txclk̔ ̆ ԍ Ȃ 

                                                        
1 ҏ CCPxCH1/2/3/4ҿCCPῗ Ї / /PWM ɼ 
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12.3 ῗ  

 12-1 ῗ 1(x=0,1,2,3,4) 

Ẓ    ⱳ  ᵝṿ 

0x000 Tx_CNT R/W Tx  0x0000 uuuu 

0x004 Tx_CTL1 R/W Tx └ 1 0x0000 0480 

0x008 Tx_CTL2 R/W Tx └ 2 0x0000 0000 

0x00C Tx_PRSC R/W Tx №  0x0000 0000 

0x010 Tx_PPX R/W Tx  0x0000 FFFF 

0x014 Tx_UDTIM R/W  0x0000 0000 

T0 ̔0x4000 0880 

T1 ̔0x4000 0100 

T2 ̔0x4000 0180 

T3 ̔0x4000 0200 

T4 ̔0x4000 0280 

12.3.1  Tx_CNT  

 12-2 Tx_CNT Tx (x=0,1,2,3,4) 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ TXCNT<15:0>

  

TXCNT<15:0>̔16β Tx ̂Ώ ṿ ᴪ ҉/҉ Ҋ Ҋ

ꜚ ᵬҹ∆ ṿ ῀̆ ṿҹ ╠ṿ̃ 

 

̔ ᵬ Ҍ CNT Ώ ᵬȂ῏ ᶏ ,╠

ṿᴪ Ḡ Ȃ 

12.3.2  Tx_CTL1 Tx└ 1 

 12-3 Tx_CTL1 Tx┼ 1(x=0,1,2,3,4) 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0

R/W R

R
/W

R
/W

R
/W

R
/W R

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

T
X

IF

T
X

IE

T
X

D
IR

T
X

S
Y

T
X

C
S

T
X

E
N

T
X

C
M

S
<

2
:0

>

T
X

C
L

K
<

1
:0

>

 

TXIF̔Tx ₮Ҭ ᵝ 

0 = ₮Ҭ  

1 = ֟ ₮Ҭ  

TXIE̔Tx ₮Ҭ ᶏ ᵝ 
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0 = Tx ₮Ҭ  

1 = ᶏ Tx ₮Ҭ  

TXCMS<2:0>̔Tx ᵝȂ 

000 = Ҋ ̆Ҋ ֟ Ҭ Ȃ 

100 = ҉ ̆҉ ֟ Ҭ Ȃ̂ ∆ ҉ ̃ 

x01 = ҉ Ҋ ̆҉ ֟ Ҭ  

x10 = ҉ Ҋ ̆Ҋ ֟ Ҭ  

x11 = ҉ Ҋ ̆҉ Ҋ ֟ Ҭ  

TXDIR̔Tx ᵝ 

0 = ╠ ҹ Ҋ  

1 = ╠ ҹ ҉  

TXCLK<1:0>̔Tx ᵬ ᵝ 

00 = SCLK ҹTx ᵬ  

01 = HFCLK ҹTx ᵬ  

1x = LFCLK ҹTx ᵬ ̂ T0̃ 

10 = LFCLK ҹT0 ᵬ ̂T0̃  

11 = INTLF ҹT0 ᵬ ̂T0̃ 1 

TXSY̔Tx ‖ ῀ └ᵝ 

TXCS = 0 β ̆Txᶏ ῤ  

TXCS = 1̔ 

0 = ҍ ‖ ῀  

1 = Ҍҍ ‖ ῀  

TXCS̔Tx /  

0 = ̆Tx TXCLK<1:0>‗ Ȃ 

1 =  

SMS<2:0>= 111 2̆ ҹ Ḥ TRGI 

SMS<2:0>Í 111 1̆ Tx ҹ TxCK 

TXEN̔Tx ꜚ └ᵝ 

0 = Ả Tx 

1 = ꜚTx 

12.3.3  Tx_CTL2 Tx└ 2 

 12-4 Tx_CTL2 Tx┼ 2(x=0,1,2,3,4) 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

T
X

U
R

T
X

M
S

S
Y

N
C

T
X

U
D

E
V

T

T
X

U
D

E
N

TXTS<3:0>
TXSMS
<2:0>

TXMMS
<2:0>

 

TXUR̔ Ԋᴆ ᵝ 

0 = ᶏ  

1 = ∆ Tx ȁ ȁ № ȁ ₮ └

                                                        
1 T0 ᵤꜗ ЇT0CLK<1:0>=10ᶕ PM_CTL2 CCPCLKLPENᵣɼ 
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Ȃ 

̂ ᵝ ᴆ ꜚ ̆ ᵝҌ TXUDEN└̃ 

TXMSSYNC̔Һ׆ ᵝ 

0 = ᶏ  

1 = ῀҉ Ԋᴆ ׆ᶏҺȁץ̆ Ȃ 

TXTS<3:0>̔ ῀TRGI ᵝ 

0000 = T1̂T1 ҬḠ ̃ 

0001 = T2 

0010 = T3 

0011 = T4 

0100 = T5 

0101 = Ḡ  

0110 = T14 

0111 = T15 

1000 = Ḡ  

1001 = Ḡ  

1010 = Ḡ  

1011 = Ḡ  

1100 = TxCK 

1101 = CCPxCH1͂ ̂ ұ ҊҹUSART0_RXḤ ̃ 

1110 = CCPxCH2῀ 

1111 = CCPxCH3῀ 

̂ ֓ᵝ TXSMS=000̔׆ Ȃץ ᾧ

Ȃ̃  

TXSMS<2:0>̔׆ ᵝ 

׆ = 000  

100 = ̆ Ḥ TRGI₮ ҉ ꜚ̂ ᶏ TXEÑ 

101 = ̆ Ḥ TRGI ҹ ᶏ ̆TRGI ҹ

ᵞ Ả ̂ ᵝ̃ 

110 = ᵝ ̆ Ḥ TRGI₮ ҉ ∆ ̆

Ȃ ԍ Ḥ ᾢ ̆ ץ Ḥ

ԍңҩ Ȃ 

111 = 2̆ ҹ Ḥ TRGI  

ῒ  = ᶏ ̂Ḡ ̃ 

TXMMS<2:0>̔Һ ᵝ 

000 = TXURᵝᵬҹ ₮TRGO 

001 = ᶏ Ḥ TXENᵬҹ ₮TRGO 

010 = TXIFḤ ᵬҹ ₮TRGÔ ₮ Ҭ ‖Ḥ ̃ 

011 = CC1IF‖ᵬҹ ₮TRGO 

100 = CCPxCH1 ᵬҹ ₮TRGO 

101 = CCPxCH2 ᵬҹ ₮TRGO 

110 = CCPxCH3 ᵬҹ ₮TRGO 

111 = CCPxCH4 ᵬҹ ₮TRGO 

TXUDEVT̔ Ԋᴆ └ᵝ̂ TXUDEN=1 ̃ 
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0 = Txҹ 0̂ ҉ ̃ ҹPPXṿ̂ Ҋ ̃ ғTx_UDTIMX

⌠ ṿ ץ Txҹ ȁ ȁ ₮ └ȁ № ȁ

⌠ ‖ Ҭ 

1 = ֟ Ԋᴆ̆ Txҹץ ȁ ȁ ₮ └ȁ № ȁ

⌠ ‖ Ҭ̆ ᵝ̂ ᵝ ҉ Ȃ

ԍ ᵝ̆ ԅ῏ ̆ῒז Ṝ ᴪḠ ╠ ṿ ̆

Ҋѿҩ ᵝ̃ 

TXUDEN̔ ᶏ ᵝ 

Txҹץ = 0 ȁ ȁ ₮ └ȁ № ȁ

 

1 = ᾛ Txҹץ ȁ ȁ ₮ └ȁ № ȁ

 

12.3.4  Tx_PRSC Tx№  

 12-5 Tx_PRSC Txⅎ (x=0,1,2,3,4) 
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R
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R
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R
/W

R
/W

R
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R
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R
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R
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R
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ᵝ TXCKS<15:0>

 

TXCKS<15:0>̔Tx № ץ 1⌠65536ӊ ᴋ ṿ№ ̆

ѿҩ ԍ16β └ 16β Ȃ ҩ └ ‖ ̆

ᵬ Ȃ № Ҋѿҩ Ȃ

№ ҹ0 ̆ 1:1№ ̕ № ҹ1 ̆ 1:2№ ̆

ץ Ȃ № ҹ N̆ N+1№ Ȃ 

12.3.5  Tx_PPX  

 12-6 Tx_PPX (x=0,1,2,3,4) 
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R
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ᵝ PPX<15:0>

 

PPX<15:0>̔16β Tx  
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12.3.6  Tx_UDTIM  

 12-7 Tx_UDTIM (x=0,1,2,3,4) 
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ᵝ TXUD<7:0>

 

TXUD<7:0>̔ ᶏ Tx ⱳ ̆ Tx_CTL2Ҭ TXUDEN=1T̆XUDEVT=0̆

↕ Tx_UDTIMṿ Ҋ ⌠ 0 ᴪ Txҹ № ȁ

ȁ ȁ ₮ └ȁ ₮ Ȃ 
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12.4 Tx Ҳ  

Tx_CTL1 TXCMS<2:0>ᵝ ץ Tx ҈ ̔ ҉ ̆

Ҋ ҉ Ҋ Ȃ ̆ ₮ TXIF֟ └ҍ

Ҍ Ȃ 

҉ Ҋ̆ ҩ Tx ⱴ 1̆ ⱴ⌠PPXῬⱴѿ̆Tx ₮̂

ṿ ҹ 0̃̆ Tx ₮Ҭ ᵝTXIF1̆ ᶏ ԅ ₮Ҭ TXIĔ↕Ҭ

№ INT_EIF1Ҭ Ҭ ᵝ 1Ȃ Ҭ Tx_SRICҬ

TXICβ 1̆ ץ TXIF̆TXICβ ꜚ Ȃ 

CK

TxCNT 00 01 02

₮ ‖

03 00 01 02 03 00

Ҭ TXI F

₮ ‖Ҋ
Ҭ 1

 

 12-2 ҏ Ї ẅ0x03 

Ҋ Ҋ̆ ҩ Tx ⁞ 1̆ ⁞⌠0 Ῥ⁞ѿ̆Tx ₮̂

ṿ ҹPPX̃̆ Tx ₮Ҭ ᵝTXIF1̆ ᶏ ԅ ₮Ҭ TXIĔ↕Ҭ

№ INT_EIF1Ҭ Ҭ ᵝ 1Ȃ Ҭ Tx_SRICҬ

TXICβ 1̆ ץ TXIF̆TXICβ ꜚ Ȃ 

CK

TxCNT 00 03 02

₮ ‖

01 00 03 02 01 00

Ҭ

₮ ‖Ҋ
Ҭ 1

 

 12-3 Ґ Ї ẅ0x03 

҉ Ҋ ̆ TXCMS<2:0>=x01̆ Tx ṿ ⌠PPXῬⱴѿ̆Tx ₮

̂ ṿ ҹ PPX-1̃̆ Tx ₮Ҭ ᵝ TXIF 1̆ ҹ҉ Ҭ Ȃ

TXCMS<2:0>=x10̆Tx ⁞⌠ 1 Ῥ⁞ѿ̆Tx ₮̆ Tx ₮Ҭ ᵝ TXIF

1̆ ҹҊ Ҭ Ȃ TXCMS<2:0>=x11҉̆ Ҋ ᴪ TXIF₮Ҭ ᵝȂ

Ҭ Tx_SRICҬ TXICβ 1̆ ץ TXIF̆TXICβ ꜚ

Ȃ 
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CK

TxCNT 00 01 02

₮ ‖

03 02 01 00 01 02 03

Ҭ

₮ ‖Ҋ
Ҭ 1  

 12-4 ҏ Ґ ҏҐ ₴Ї ẅ0x03 

12.5 Tx ᵲ  

Tx_CTL1 TXCSβ ץ ᵬ ̆TXCSҹ0 ᵬ

̆TXCSҹ1 ᵬ Ȃ ҍ ≢ ԍ ᵬ

ᶏ TsysclkҌ Ȃΐᵣ ץ ñ òȂ 

12.5.1   

Tx_CTL1 TXCSβҹ 0̆ Tx_CTL1ץ↕ TXCLK<1:0>ᵝ ᵬ

ᵬҹ TsysclkȂ ᵬ Ȃ 

12.5.2   

TXCSҹ 1̆ ↕ Tx_CTL2 TXSMS<2:0> Tsysclk̆

TXSMS<2:0>Í 111ץ TxCK ῀ ҉ ̂ 1̃̆TXSMS<2:0>= 

TRGI͂ץ111 ҉ ̂ 2̃Ȃ 

Tx ң Ȃ 

Ҋ̆ Tx_CTL1 └ᵝTXSY ̆↕Tx ᵬ

̆ TxCK /TRGI͂ ‖҉ ̕ └ᵝTXSY1̆ ↕

Tx ᵬ ̆ ῤ ᵬ TxCK /TRGI͂ ̆

ץ TxCK/TRGIҍῤ ᵝ Ȃ 

Tx ңҩҌ Ḥ Ҋ ̆ ңҩ Ḥ №≢ҹ

TxCK ῀TRGIȂ 

12.6 ꜗ  

12.6.1   

ᶏ ̂Tx_CTL2 TXSMS<2:0>=100̃̆ғTx_CTL1 TXEN=1̆

↕ ῀Ḥ TRGI҉ Tx Ȃ ̆CCPx_EGIFҬ TXTIF

ᵝ̆ ᶏ ԅCCPx_CTL3Ҭ Ҭ ᶏ ᵝTXTIE↕̆Ҭ №

INT_EIF1Ҭ Ҭ ᵝ 1Ȃғ ֟ DMA ̆ľTx DMA( )ĿȂ

Ҭ CCPx_SRICҬ TXTICβ 1̆ ץ TXTIF̆TXTICβ

ꜚ Ȃ 
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12.6.2   

ᶏ Tx ⱳ ̂Tx_CTL2 TXSMS<2:0>=101̃̆ ғ Tx_CTL1

TXEN=1̆↕ ῀Ḥ TRGIҹ ̆ ꜚTx̆ ῀Ḥ TRGIҹᵞ

̆ TxȂTXEN=1̆ TRGIḤ ҉ ץ Ҋ ̆CCPx_EGIFҬ

TXTIFᵝ̆ ᶏ ԅCCPx_CTL3Ҭ Ҭ ᶏ ᵝTXTIE↕̆Ҭ №

INT_EIF1Ҭ Ҭ ᵝ 1Ȃғ ֟ DMA ̆ ľTx DMA(

)ĿȂ Ҭ CCPx_SRICҬ TXTICβ 1̆ ץ TXTIF̆

TXTICβ ꜚ Ȃ 

ᶏ ῀Ḥ TRGI Ȃ 

12.6.3  ᵝ  

ᶏ ᵝ ̂Tx_CTL2 TXSMS<2:0>=110̃̆ғTx_CTL1 TXEN=1̆

↕ ῀Ḥ TRGI҉ ᵝ Tx ̆ Tx_CTL2 Ҭ ᶏ ᵝ̔

TXUDEN=1,↕ץTxҹ ȁ ȁ № ȁ ₮ └ȁ ₮

Ȃ ̆CCPx_EGIFҬ TXTIFᵝ̆ ᶏ ԅCCPx_CTL3Ҭ

Ҭ ᶏ ᵝTXTIĔ↕Ҭ № INT_EIF1Ҭ Ҭ ᵝ 1Ȃғ ֟

DMA ̆ ľTx DMA( )ĿȂ Ҭ CCPx_SRICҬ

TXTICβ 1̆ ץ TXTIF̆TXTICβ ꜚ Ȃ 

̆ ᵝ Ҋ̆ ῀ҹ Ḥ ̆↕ ң

Ҋ ̆ ץ Ḥ ңҩ Ȃ 

12.7 Ӏה  

12.7.1  ӊ Һ׆῏  

ᴋ ѿҩ ȁ ȁ ᵬҹץ ῒᵩ ̆

ᶫ ҹҺ ̆ ҹ׆ Ȃ 

̆Ӟ ץ TxCK ᵬҹ ̆ Ḥ ׆ Ȃ 

12.7.2  ᶏ ѿҩ ᵬҹ ѿҩ № ̂ 2̃  

ҬҺ׆῏ ̆ ץ ңҩ16β ѿҩ32β ̆ɒ

T1Ạҹ T3 № ̆ T1 ₮ѿ T̆3 ѿ ΐ̆ᵣ Ҋ̔ 

(1) T1_CTL2 TXMMS<2:0>=010̆ T1ҹҺ ̆T1 T1 ₮

Ҭ TXIF֟ ₮ѿҩ Ḥ Ȃ 

(2) T3_CTL2 TXTS<3:0>=0000T̆3 ҹT1̆ 1 Ȃ 

(3) T3_CTL2 TXSMS<2:0>=111̆ T3_CTL1 TXCSβ 1̆

T3 ׆ ҹ 2Ȃ 

(4) T3_CTL1TXEN=1ᶏ T3Ȃ 

(5) T1_CTL1 TXEN=1ᶏ T1Ȃ 

12.7.3  ᶏ ѿҩ ᶏ ѿҩ ̂ ̃ 

Ҋᶛҹ CCP1 ₮ ᶏ T3 ̔ 

(1) T1_CTL2 TXMMS<2:0>=100̆T1 ҹҺ ̆CCP1CH1 ᵬҹ

₮TRGOȂ 
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(2) T3_CTL2 TXTS<3:0>=0000̆ T3׆ T1 ̆ 1

Ȃ 

(3) T3_CTL2 TXSMS<2:0>=101̆ T3 ׆ ᶏT3 ԍ ҊȂ 

(4) T3_CTL1TXEN=1ᶏ T3Ȃ 

(5) T1_CTL1TXEN=1ᶏ T1Ȃ 

12.7.4  ᶏ ѿҩ ꜚ ѿҩ ̂ ̃ 

Ҋᶛҹᶏ T1 Ҭ ᵝT1IFꜚ T3 ̔ 

(1) T1_CTL2 T1MMS<2:0>=010̆T1 ҹҺ ̆T1 ₮Ҭ ‖Ḥ

TXIFᵬҹ ₮TRGOȂ 

(2) T1 T1_PPXȂ 

(3) T3_CTL2 TXTS<3:0>=0000̆T3 ҹT1̆ 1 Ȃ 

(4) T3_CTL2 TXSMS<2:0>=100̆T3 ҹ Ȃ 

(5) T3_CTL1TXEN=1ᶏ T3Ȃ 

(6) T1_CTL1TXEN=1ᶏ T1Ȃ 

12.7.5  ᶏ ѿҩ ꜚңҩ ̂ ̃ 

ҊᶛҹT1 CCP1CH1͂ ҉ ꜚ̆ ꜚT3 ̔ 

(1) T1_CTL2 TXMMS<2:0>=001̆ T1 Һ ̆T1ᶏ Ḥ TXENᵬ

ҹ ₮TRGOȂ 

(2) T1_CTL2 TXTS<3:0>=1101̆ T1 ῀ ̆ CCP1CH1

῀Ȃ 

(3) T1_CTL2 TXSMS<2:0>=100̆ T1 ׆ ̆ Ȃ 

(4) T3_CTL2 TXMSSYNC=1̆ T3 Һ׆ ᵝȂ 

(5) T3_CTL2 T3 ῀ ̆TXTS<3:0>=0000̆ 1 Ȃ 

(6) T3_CTL2 TXSMS<2:0>=100̆ T3 ׆ ̆ Ȃ 

(7) T3_CTL1TXEN=1ᶏ T3Ȃ 

(8) T1_CTL1TXEN=1ᶏ T1Ȃ 

12.7.6  ᶏ ѿҩ ᵝ ѿҩ ̂ ᵝ ̃ 

Ҋᶛҹᶏ T1 Ҭ ᵝT1IFβ T3 ̔ 

(1) T1_CTL2 T1MMS<2:0>=010̆T1 ҹҺ ̆T1 ₮Ҭ ‖Ḥ

TXIFᵬҹ ₮TRGOȂ 

(2) T1 T1_PPXȂ 

(3) T3_CTL2 TXTS<3:0>=0000̆T3 ҹT1̆ 1 Ȃ 

(4) T3_CTL2 TXSMS<2:0>=110̆T3 ҹ ᵝ Ȃ 

(5) T3_CTL1TXEN=1ᶏ T3Ȃ 

(6) T1_CTL1TXEN=1ᶏ T1Ȃ 

12.8 Tx  

ᴪ֟ ꜚ ԊᴆȂ Ҭ̆ Ȃᶏ

Tx_CTL2Ҭ TXUDENβ̆ᾛ Txҹץ ȁ ȁ ₮ └ȁ № ȁ

̆ TXUDEVTᵝҹ 0̆ ѿҩ T̆x_UDTIM⁞
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1̆ ⌠0 Txҹץ ȁ ȁ ₮ └ȁ № ȁ

⌠ ‖ ҬȂ TXUDENҹ1 ̆ TXUDEVT1̆ TXUDEVT҉ ᴪ

Txҹץ ȁ ȁ ₮ └ȁ № ȁ ⌠ ‖ Ҭ̆

ᵝȂ 

Tx_CTL2Ҭ TXURβ 1̂ ᵝ ᴆ ꜚ ̆ ᵝҌ TXUDEN└̃̆

∆ Tx ȁ ȁ № ȁ ₮ └ȁ

Ȃ 

Ԋᴆ ᴪ̆ CCPx_EGIF Ҭ Ҭ ᵝTXUIFβ̆ ᵝ

ᴆ CCPx_SRICҬ TXUICβ 1 ᴪ Ȃ CCPx_CTL3Ҭ

Ҭ ᶏ ᵝ TXUIEβ ᵝ̆↕Ҭ № INT_EIF1Ҭ Ҭ ᵝ

1Ȃғ ֟ DMA ̆ ľTx DMA( )ĿȂ 

҉ ꜚ  

TXEN

Txcl k

00 01 02

TXUPDATA

TXUDEN

TXUDEVT

03 04 05 00 01 02

 

 12-5 ҏ ꜠ 1 

  

                                                        
1 ҿ0x05ЇTxCLKҿ ɼTXUPDATAҿ ɻ ɻ ₴ ┼ɻ ⅎ

ɼ 
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Ҋ  

TXEN

Txcl k

00 05 04

TXUPDATA

TXUDEN

TXUDEVT

03 02 01 00 05 04 03

 

 12-6 Ґ  

҉  

TXEN

Txclk

00 01 02

TXUPDATA

TXUDEN

TXUDEVT

03 00 01 02 03 04

UDEVT_BUF

CLR_TM

 

 12-7 ҏ  
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Ҋ  

TXEN

Txclk

00 05 04

TXUPDATA

TXUDEN

TXUDEVT

03 02 05 04 03 02 01

UDEVT_BUF

CLR_TM

 

 12-8 Ґ  

̔ ҉ Ҋ ҍ ҉ ѿ Ȃ 

12.9 Tx ῗ  

Tx_CTL1 TXENβ 0̆ ῏ Ȃ ῏ ̆ᴪ ṿ

Ḡ ̆ ғ ᵝҹ∆ ṿ̆Ῥ ᴪ Ȃ 

12.10 Txⅎ CCPx 

CCPx ᶏ ̆ ᶏ Txᵬҹ ῒ̆ҬT1№ CCP1̆T2№ CCP2̆

ᶭ ̆ / /PWM №Ȃ 

12.11 T0u ꜗ ЃLP_TIMERЄ 

T0 ᵬҹᵞⱳ ̂LP_TIMER̃ᶏ ̆ CCP0Ӟ ץ ᵬԍᵞⱳ

Ȃγ ⱳ ץ ῏ ץ Ҭ ᵬȂ ԍẢ Ҋ̆

ῤ ̆ ᵞⱳ ׅ Ḡץ ᵬ Ȃ 

ҹԅᶏ ῀ᵞⱳ ̆ ᶏ PM_CTL2 CCP0LPENᵝҌ T0

ᵝ̆ T0_CTL1TXCLK<1:0>=11ῤ ᵞ INTLFᵬҹ

PM_CTL2 CCP0CLKLPEN1ᾛ ῤ ᵞ ᵬҹCCPᵬ ̆

Ḡ ԍ ᵬ ̆ ᵞⱳ ץ ᵞⱳ Ҋ Ȃ 

ᵞⱳ Ҋ IO Ύ ľ -γ ⱳ ⱳ

ĿȂ 

̔PM_CTL ᵝԍ ᴍ ̆ OSC_CTL0 PMWRENβ ᾛץ1

ᴍ ΏȂ 
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12.12 Tx DMA( ) 

Tx 6 ’Ҋ ץ DMĂ Ԋᴆ ȁ Ԋᴆ ȁCCPxCH1/2/3/4

҉ / Ԋᴆ Ȃ 

Ԋᴆ DMĂ ᶏ ̂TXSMS<2:0>=100̃̂ ᵝ Ӟ ̆̃ץ

CCPx_CTL3 TXTDE1ᶏ ԊᴆDMA Ȃ Ԋᴆ⌠ ̆ᴪ

CCPx_DF TXTDF1ץ DMA D̆MA ᴪ ᴆ

ᵝTXTDFȂ ԊᴆӞ ץ ᴆ ̂TXTRG1̃Ȃ 

Ԋᴆ DMĂ CCPx_CTL3 TXUDE1ᶏ Ԋᴆ DMA

̆ ֟ Ԋᴆ ̆ᴪ CCPx_DF TXUDF1ץ DMA

ȂDMA ᴪ ᴆ ᵝTXUDFȂṿ ̆ᶏ ̂TXEN

1̃ Ӟᴪ֟ ѿ ԊᴆȂ 

CCPxCH1/2/3/4҉ / Ԋᴆ DMĂ ᶏ CCPx_CTL3

CCyDĔᾛ CCPxCHy / DMA Ȃ / Ԋᴆ

̆ᴪ CCPx_DF CCyDF1ץ DMA ȂDMA ᴪ ᴆ

ᵝCCyDFȂ 
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13 / ЃT5/T6Є 

13.1  

ECCPx ңҩ Tx/Tẑx=5̕z=6̕Tx Tz ̃̆ ױז 16β

̆ 3 ̔ ҉ ȁ Ҋ ҉ Ҋ ̆ 1-65535

№ Ȃ ῒ ȁAD DMA Ȃ 

/ Һ ⱳ ̔ 

 ̧ 16βᵝ ꜚ  

 ̧ 16β № ̂№ 1̃ 4β № ̂№ 2̃  

 ̧ ԍ ADȁDA  

 ̧  

 ̧ ⱳ  

 ̧ Һ׆ ̂ ȁ ȁ ᵝ̃ 

 ̧ ץ ֟ DMA ̂ ȁTRGI ȁ / ȁ῏ Ԋᴆ̃ 

13.2  

№ 1
1:1 1:65536

№ 2
1:1 1:16

Tx

PPX

ѿҩ

ᵝTx

TXIF 1
TXPRSC<15:0>

TXCKBS<3:0>

TxCK

0

1 TXCS

HFCLK
SCLK

LFCLK

00

01

1X

000

001

Ḡ

TxEN

TxIF 010

011

100

101

110

111

TXMMS<2:0>

ECCPxCH1H

ECCPxCH2H

ECCPxCH3H

ECCPxCH4H

TRGO

ῒ
ȁADC

CC1IF

TXCLK

Tsysclk

Txclk

TRGI

TXTS

000

111

......

T1

TxCK

...

111

TXSMS

000

Tx ᵬ

 

 13-1  

 ̧ TxCK ̔ ̆ ᵬ 1 ׆̆ ῀ Ḥ Ȃ

2 ̆ Tx_CTL2 TXTS<2:0>=1100̆↕TxCK ᵬҹ

῀TRGIȂ IO׆ ⱳ ῀Ȃ 

 ̧ Txclk̔ ̆ ԍ  

 ̧ Tsysclk̔ ̆ ԍ ῀№ ֟ץ Ȃ 

 

̔҉ ᶷ ECCPxCH1/2/3/4HҹECCP̓͂ ̆ΐᵣⱳ ECCP Ȃ 
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13.3 ῗ  

 13-1 ῗ 1 

Ẓ    ⱳ  ᵝṿ 

0x000 Tx_CNT R/W Tx_CNT  0x0000 uuuu 

0x004 Tz_CNT R/W Tz_CNT  0x0000 uuuu 

0x008 Tx_PPX R/W Tx_PPX  0x0000 FFFF 

0x00C Tz_PPZ R/W Tz_PPZ  0x0000 FFFF 

0x010 Tx_PRSC R/W Tx №  0x0000 0000 

0x014 Tz_PRSC R/W Tz№  0x0000 0000 

0x018 Tx_CCR0 R/W Tx ꜚADC 0 0x0000 0000 

0x01C Tx_CCR1 R/W Tx ꜚADC 1 0x0000 0000 

0x020 Tz_CCR0 R/W TzꜚADC 0 0x0000 0000 

0x024 Tx_CTL R/W Tx └  0x0000 8080 

0x028 Tz_CTL R/W Tz└  0x0000 8080 

0x2C ECCPx_PDCTL R/W ECCP5β └  0x0000 0000 

0x30 ECCPx_PXASCTL R/W ῏ └  0x0000 0000 

0x34 Tx_CCTCTL R/W Tx └  0x0000 0000 

0x38 Tz_CCTCTL R/W Tz└  0x0000 0000 

0x5C Tx_CCRCTL R/W CCRⱳ └  0x0000 0000 

T5/T6 ̔0x4000 0300 

13.3.1  Tx_CNT  

 13-2 Tx_CNT  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u
R/W R

/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ TXCNT<15:0>

 

TXCNT<15:0>̔16β Tx ̂Ώ ṿ ᴪ ҉/҉ Ҋ Ҋ

ꜚ ᵬҹ∆ ṿ ῀̆ ṿҹ ╠ṿ̃ 

 

̔ ᵬ Ҍ CNT Ώ ᵬȂ῏ ᶏ ,╠

ṿᴪ Ḡ Ȃ 

 

                                                        
1 ЇῚҲx=5Їz=6Їy=1,2,3,4ɼ 
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13.3.2  Tz_CNT  

 13-3 Tz_CNT  

3
1
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2
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1
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1
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1
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1
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1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u

R/W R
/W

R
/W

R
/W

R
/W
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R
/W

R
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R
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R
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R
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R
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R
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R
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ᵝ TZCNT<15:0>

 

TZCNT<15:0>̔16β Tz ̂Ώ ṿ ᴪ ҉/҉ Ҋ Ҋ

ꜚ ᵬҹ∆ ṿ ῀̆ ṿҹ ╠ṿ̃ 

 

̔ ᵬ Ҍ CNT Ώ ᵬȂ῏ ᶏ ,╠

ṿᴪ Ḡ Ȃ 

13.3.3  Tx_PPX  

 13-4 Tx_PPX  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0
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ᵝ PPX<15:0>

 

PPX<15:0>̔Tx  

13.3.4  Tz_PPZ  

 13-5 Tz_PPZ  
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ᵝ PPZ<15:0>

 

PPZ<15:0>̔Tz  
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13.3.5  Tx_PRSC/Tz_PRSCTx/Tz№  

 13-6 Tx_PRSC Txⅎ  
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ᵝ TXCKS<15:0>

  

 13-7 Tz_PRSC Tzⅎ  
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ᵝ TZCKS<15:0>

 

TXCKS<15:0>/TZCKS<15:0>̔Tx/Tz№ ץ 1⌠ 65536ӊ

ᴋ ṿ№ ̆ ѿҩ ԍ16β └ 16β Ȃ ҩ └

‖ ̆ ᵬ Ȃ № Ҋѿҩ

Ȃ № ҹ0 ̆ 1:1№ ̕ № ҹ1 ̆

1:2№ ̆ № ҹN ̆ 1:N+1№ ץ Ȃ №

ҹ№ 1̆ ҍ № ̂№ 2̃ Ȃ 

13.3.6  Tx_CCR0/Tx_CCR1/Tz_CCR0 Tx/TzAD  
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 13-9 Tx_CCR1 TxAD 1 
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 13-10 Tz_CCR0 TzAD 0 
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TXCCR1<15:0>/TXCCR0<15:0>/TZCCR<15:0>̔Tx/TzAD ̆ Tx ṿ ԍ

TXCCR1<15:0>/TXCCR0<15:0>̆֟ ‖Ḥ AD̆ Tz

ṿ ԍTZCCR<15:0>̆Ӟᴪ֟ ‖Ḥ ADȂAD ᶏ

AD Ȃ 

13.3.7  Tx_CTL Tx└  

 13-11 Tx_CTL Tx┼  
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TXCMS<2:0>̔Tx ᵝ 

000 = Ҋ ̆Ҋ ֟ Ҭ Ȃ 

100 = ҉ ̆҉ ֟ Ҭ Ȃ̂ ∆ ҉ ̃ 

x01 = ҉ Ҋ ̆҉ ֟ Ҭ  

x10 = ҉ Ҋ ̆Ҋ ֟ Ҭ  

x11 = ҉ Ҋ ̆҉ Ҋ ֟ Ҭ  

TXOFS1̔Tx ₮Ҭ AD ̆TXADAUTOҹ1  

0 = ҉ Ҭ AD 

1 = ᶏ ҉ Ҭ AD 

TXOFS0̔Tx ₮Ҭ AD ̆TXADAUTOҹ1  

0 = Ҋ Ҭ AD 

1 = ᶏ Ҋ Ҭ AD 

TXADAUTO̔Tx ₮Ҭ ꜚ AD └ᵝ̆ AD ꜚ  

0 = Tx ₮Ҭ ꜚ AD 

1 = ᶏ Tx ₮Ҭ ꜚ AD 

TXCLK<1:0>̔Tx ᵬ ᵝ 

00 = SCLK ҹTx ᵬ  

01 = HFCLK ҹTx ᵬ  

1x = LFCLK ҹTx ᵬ  

TXDIR̔Tx ᵝ 

0 = ╠ ҹ Ҋ  

1 = ╠ ҹ ҉  
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TXCKBS<3:0>̔Tx № ̂№ 2̃ № ᵝ 

0000 = № ҹ1:1 

0001 = № ҹ1:2 

0010 = № ҹ1:3 

0011 = № ҹ1:4 

0100 = № ҹ1:5 

0101 = № ҹ1:6 

0110 = № ҹ1:7 

0111 = № ҹ1:8 

1000 = № ҹ1:9 

1001 = № ҹ1:10 

1010 = № ҹ1:11 

1011 = № ҹ1:12 

1100 = № ҹ1:13 

1101 = № ҹ1:14 

1110 = № ҹ1:15 

1111 = № ҹ1:16 

TXEN̔Txᶏ ᵝ 

0 = Tx 

1 = ᶏ Tx 

TXSY̔Tx ‖ ῀ └ᵝ 

TXCS= 0̔ ᵝ ̆Txᶏ ῤ  

TXCS= 1̔ 

0 = ҍ ‖ ῀  

1 = Ҍҍ ‖ ῀  

TXCS̔Tx ᵬ  

0 = ̆Tx TXCLK<1:0>‗  

1 =  

TXSMS<2:0>= 111 2̆ ҹ Ḥ TRGI 

TXSMS<2:0>Í 111 1̆ ҹ TxCK 

13.3.8  Tz_CTL Tz└  

 13-12 Tz_CTL Tz┼  
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TZCMS<2:0>̔Tz ᵝ 

000 = Ҋ ̆Ҋ ֟ Ҭ  

100 = ҉ ̆҉ ֟ Ҭ Ȃ̂ ∆ ҉ ̃ 

x01 = ҉ Ҋ ̆҉ ֟ Ҭ  
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x10 = ҉ Ҋ ̆Ҋ ֟ Ҭ  

x11 = ҉ Ҋ ̆҉ Ҋ ֟ Ҭ  

TZOFS1̔Tz₮Ҭ AD ̆TZADAUTOҹ1  

0 = ҉ Ҭ AD 

1 = ᶏ ҉ Ҭ AD 

TZOFS0̔Tz₮Ҭ AD ̆TZADAUTOҹ1  

0 = Ҋ Ҭ AD 

1 = ᶏ Ҋ Ҭ AD 

TZADAUTO̔Tz₮Ҭ ꜚ AD └ᵝ̆ AD ꜚ  

0 = Tz₮Ҭ ꜚ AD 

1 = ᶏ Tz₮Ҭ ꜚ AD 

TZCLK<1:0>̔Tzᵬ ᵝ 

00 = SCLK ҹTz ᵬ  

01 = HFCLK ҹTzᵬ  

1x = LFCLK ҹTzᵬ  

TZDIR̔Tz ᵝ 

0 = ╠ ҹ Ҋ  

1 = ╠ ҹ ҉  

TZCKBS<3:0>̔Tz№ 2№ ᵝ 

0000 = № ҹ1:1 

0001 = № ҹ1:2 

0010 = № ҹ1:3 

0011 = № ҹ1:4 

0100 = № ҹ1:5 

0101 = № ҹ1:6 

0110 = № ҹ1:7 

0111 = № ҹ1:8 

1000 = № ҹ1:9 

1001 = № ҹ1:10 

1010 = № ҹ1:11 

1011 = № ҹ1:12 

1100 = № ҹ1:13 

1101 = № ҹ1:14 

1110 = № ҹ1:15 

1111 = № ҹ1:16 

TZON̔Tzᶏ ᵝ 

0 = Tz 

1 = ᶏ Tz 

TZSY̔Tz ‖ ῀ └ᵝ 

TZCS= 0̔ ᵝ ̆Tzᶏ ῤ  

TZCS= 1̔ 

0 = ҍ ‖ ῀  

1 = Ҍҍ ‖ ῀  

TZCS̔Tzᵬ  
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0 = ̆Tz ҹTZCLK<1:0> 

1 = ̔ 

TZSMS<2:0>= 111 2̆ ҹ Ḥ TRGI 

TZSMS<2:0>Í 111 1̆ Tz ҹ TzCK 

13.3.9  Tx_CCTCTL Tx └  

 13-13 Tx_CCTCTL Tx ┼  
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CCTSEL<1:0>̔ ԍ ᵝ 

00 = 0 

01 = 1 

10 = 2 

11 = 3 

CRSET̔CCT Ḥ ҉ /Ҋ ᵝ 

0 = ₮Ḥ ⌠҉ ̆  

1 = ₮Ḥ ⌠Ҋ ̆  

CCTEN̔ ⱳ ᶏ ᵝ 

0 = ⱳ  

1 = ᶏ ⱳ  

13.3.10  Tz_CCTCTL Tz └  

 13-14 Tz_CCTCTL Tz┼  
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CCTSEL<1:0>̔ ԍ ᵝ 

00 = 0 

01 = 1 

10 = 2 

11 = 3 

CRSET̔CCT Ḥ ҉ /Ҋ ᵝ 

0 = ₮Ḥ ⌠҉ ̆  

1 = ₮Ḥ ⌠Ҋ ̆  

CCTEN̔ ⱳ ᶏ ᵝ 



KF32LS∆ ῳV3.1 

 - 174/592 - 

0 = ⱳ  

1 = ᶏ ⱳ  

13.3.11  Tx_CCRCTL CCRⱳ └  

13-14 Tx_CCRCTL CCRꜗ ┼  
3

1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

T
Z

C
C

R
0

S
E

L

T
X

C
C

R
1

S
E

L

T
X

C
C

R
0

S
E

L

T
Z

C
C

R
0

S
E

N

T
X

C
C

R
1

S
E

N

T
X

C
C

R
0

S
E

N

 

TZCCR0SEL̔Tz_CCR0AD ᵝ 

0 = ҉ ғ ṿ ԍTz_CCR0ṿ ̆ AD 

1 = Ҋ ғ ṿ ԍTz_CCR0ṿ ̆ AD 

TXCCR1SEL̔Tx_CCR1AD ᵝ 

0 = ҉ ғ ṿ ԍTx_CCR1 ṿ ̆ AD 

1 = Ҋ ғ ṿ ԍTx_CCR1 ṿ ̆ AD 

TXCCR0SEL̔Tx_CCR0AD ᵝ 

0 = ҉ ғ ṿ ԍTx_CCR0 ṿ ̆ AD 

1 = Ҋ ғ ṿ ԍTx_CCR0 ṿ ̆ AD 

TZCCR0SEN̔Tz_CCR0AD ᶏ ᵝ 

0 = ṿ ԍTz_CCR0ṿ̆ ᴪ AD 

1 = AD TZCCR0SEL 

TXCCR1SEN̔Tx_CCR1AD ᶏ ᵝ 

0 = ṿ ԍTx_CCR1 ṿ̆ ᴪ AD 

1 = AD TXCCR1SEL 

TXCCR0SEN̔Tx_CCR0AD ᶏ ᵝ 

0 = ṿ ԍTx_CCR0 ṿ̆ ᴪ AD 

1 = AD TXCCR0SEL 
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13.4 Tx/Tzᵲ  

Tx_CTL TXENꜚ/ TxȂTx ң ᵬ ̆№≢ҹ

̆ Tx_CTL TXCSβ  

Tx SCLKȁHFCLKLFCLK҈ ̆

ҹ TxCK/TRGĬ № № ӊ ᵬҹ ̆ ҩ

̆ ṿ ꜚⱴѿ̆ Tx_PPX Ȃ ץ

PWMx֟ Ȃ 

Tx ңҩ№ ̆ № ̂№ 1̃ № ̂№ 2̃Ȃ № ԍ֟

̆ № ԍ └Ҭ Ḥ ֟ ̆ ₮ № ⱴѿ̆ ⌠ ԍ

ṿ ̆֟ ₮Ҭ Ȃ 

Tx 3 ̆ ҉ ȁ Ҋ ҉ Ҋ ̆ Tx_CTL

TXDIR ᵝ ץ ╠ Ȃ 

ᶏ Tx̆ ᶏץ ꜚ AD ⱳ ȂAD ⱳ ң ̆ѿ Tx

₮Ḥ ̆ѿ TxCCRŷx=5;y=0,1̃ ҍTx ֟ Ȃ 

Tz ᵬ ҍTx ̆ ԅTz ѿҩ AD Tz_CCR0Ȃ 

13.5 Tx/Tz Ҳ  

└ Tx_CTLTXCMS<2:0>ᵝ ץ ȂTx ҈

̆№≢ ҉ ȁ Ҋ ҉ Ҋ ̆╠ң PWMḤ ̆ ѿ

Ҭ PWMḤ Ȃ Tx_CTL TXDIR ᵝ ץ ╠

Ȃ ̆ ₮ TXIF֟ └ҍ

Ҍ Ȃ 

҉ ̆ Tx_CNT ҍPPX Ῥⱴѿ̆Tx ꜚ ̆ ₮

҉ Ḥ № 2̆ № 2ṿⱴѿȂ 

CK

TxCNT 00 01 02

₮ ‖

03 4 01 02 03 00

Ҭ

2ҩSCLK Ҭ 1
̔ҍ ῏

00

(
SCLK/HFCLK/LFCLK
№ ⌠)

 
 13-2 ҏ Ї 0x03Їⅎ 2 1ⅎ  

Ҋ ̆ Tx_CNT ṿ ⌠0 Ῥ⁞ѿ̆ ꜚ PPXṿ ῀

Tx_CNT Ҭ̆ ₮Ҋ Ḥ № 2̆ № 2ṿⱴѿȂ 
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CK

TxCNT 00 03 02

₮ ‖

01 00 03 02 01 00

Ҭ

03

2ҩSCLK Ҭ 1
̔ҍ ῏

(
SCLK/ HFCLK/ LFCLK
№ ⌠)

 

 13-3 Ґ Ї 0x03Їⅎ 2 1ⅎ  

҉ Ҋ ̆ Tx_CNT ҍPPX ̆TxҌ ̆

׆ꜚ ╠ṿ Ҋ ̆ ⌠ ṿҹ 0̆ PPXṿҹ ѿ Ȃ

Tx_CTLTXCMS<2:0>ᵝ └֟ Ҭ ₮Ḥ № 2̆ ⱴѿ

Ȃ TXCMS<2:0>=x01T̆x ṿ ⌠PPXῬⱴѿ̆֟ Ҭ ₮Ḥ №

2̕ TXCMS<2:0>=x10̆Tx_CNT ⁞⌠1 Ῥ⁞ѿ̆Tx ₮̆֟ Ҭ ₮Ḥ

№ 2̕ TXCMS<2:0>=x11̆҉ Ҋ ᴪ֟ Ҭ ₮Ḥ № 2Ȃ 

CK

TxCNT 00 01 02

₮ ‖

03 4 01 00 01 02

Ҭ

02 03

2ҩSCLK Ҭ 1
̔ҍ ῏

(
SCLK/ HFCLK/ LFCLK
№ ⌠)

 

 13-4 ҏ Ґ ҏҐ ₴Ї 0x03Їⅎ 2 1ⅎ  

Tx № 2 ṿ ⌠ ṿ ᴪᶏ ECCPx_EGIF ₮Ҭ ᵝ

TXIF1̆ ECCPx_IE TXIEβҹ 1̆ ↕Ҭ № INT_EIF1Ҭ

Ҭ ᵝ 1Ȃ 

№ 2 № Tx_CTLҬ TXCKBS<3:0>ᵝ ҹ1:1 1:16Ȃ

ῒ ҹ1:1 ̆ Tx_CNTҍPPX Ῥⱴѿ̂ ҉ ̆ ҉ Ҋ

Ҭ ҉ ҉Ҋ ̃ Ҋ ⌠0Ῥ⁞ѿ̂ Ҋ ̆ ҉ Ҋ Ҭ

Ҋ ҉Ҋ ̃̆ ᴪᶏTx ₮Ҭ ᵝTXIF1̕ ῒ ҹ1:2 ̆

Tx_CNTҍPPX Ῥⱴѿ Ҋ ⌠0Ῥ⁞ѿ ң ᴪᶏTXIF1̆ץ

Ȃ 

Ҭ ECCPx_SRICҬ TXICβ 1̆ ץ ECCPx_EGIF

Ҭ TXIF̆TXICβ ꜚ Ȃ 
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13.6 Tx/Tzᵲ  

Tx_CTL/Tz_CTLTXCS/TZCSᵝ ץ ᵬ T̆XCS/TZCS

ҹ0 ᵬ ̆TXCS/TZCSҹ1 ᵬ Ȃ ҍ

≢ ԍ ᵬ ᶏ TsysclkҌ Ȃΐᵣ ץ ñ

òȂ 

13.6.1   

Tx_CTL/Tz_CTLTXCS/TZCSᵝҹ 0̆ ץ↕ Tx_CTL/Tz_CTL

TXCLK<1:0>/TZCLK<1:0>ᵝ ᵬ ᵬҹ TsysclkȂ ᵬ

Ȃ 

13.6.2   

TXCS/TZCSҹ 1̆ ↕ ECCPx_CTL2 TXSMS<2:0>/TZSMS<2:0>

Tsysclk̆TXSMS<2:0>/TZSMS<2:0>Í 111ץ TxCK/TzCK͂ ҉

̂ 1̃̆TXSMS<2:0>/TZSMS<2:0>= 111ץTRGI͂ ҉

̂ 2̃Ȃ 

Tx ң Ȃ 

Ҋ̆ Tx_CTL/Tz_CTL└ᵝTXSY/TZSY̆↕Tx/Tz

ᵬ ̆ TxCK /Tz /TRGI͂ ‖҉ ̕

└ᵝTXSY/TZSY1̆ ↕Tx/Tzᵬ ̆ ῤ ᵬ TxCK

/Tz /TRGI͂ ̆ ץ TxCK/TRGIҍῤ ᵝ Ȃ 

Tx/Tz ңҩҌ Ḥ Ҋ ̆ ңҩ Ḥ №≢ҹ

TxCK/TzCK ῀TRGIȂ 

13.6.3  Tx/Tz 

TxCKTzCK№≢ Tx Tz ̆ ᵬ 1

̆Tx TsysclkҹTx ̆Tz TsysclkҹTz Ȃ 

T̆x Tz ῀Ḥ TRGI̓̀ ̆ ECCPx_CTL2TXTS<2:0>

Ȃ 
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Tx
TxCK

000

001

010

011

100

101

110

111

TXTS<2:0>

ECCPxCH1H

ECCPxCH2H

ECCPxCH3H

TRGIḠ

Txclk

TxCK

TRGI

Tz
TzCK

TRGI

TzCK

TxCK

T5

Ḡ

T1

 

 13-5 TxCKTzCK  

13.7 Tx/Tzⅎ  

Tx ңҩ№ ̆ № ̂№ 1̃ № ̂№ 2̃Ȃ № ԍ֟

̆ № ԍ └Ҭ Ḥ ֟ Ȃ 

Tx TXCLKᾢ № 1№ ⌠Tx_CNT ̆ ⱴѿ ̆№

1 Tx_PRSCҬ TXCKS<15:0>ᵝ̆ TXCLK 1:1~1:65536№

Ȃ 

№ 2 № Tx_CTLҬ TXCKBS<3:0>ᵝ ҹ1:1 1:16Ȃ№

2 ץ └TxҬ ֟ Ȃ 

῏ ᴋᵥ ᴆ ᵝԊᴆ̆№ 1/2 Ȃ 

Tz ᵬ ҍTx Ȃ 

13.8 Ҳ  

Tx ₮Ҭ ȁ ԊᴆҬ ȁץ Txҹץ ԊᴆҬ ȁECCP1/2/3

Ҭ ԍҬ INT_EIF1Ҭ TxҬ Ȃ ῒҬᴋѿҬ ᵝ 1̆ғῒҬ

ᶏ ̆↕Ҭ № INT_EIF1Ҭ Ҭ ᵝ 1Ȃ 

T̆z₮Ҭ ȁץTzҹ ԊᴆҬ ECCP4 Ҭ

ԍҬ INT_EIF1Ҭ TzҬ Ȃ 

13.9 Tx/Tz ꜗ  

13.9.1   

ᶏ ̂ECCPx_CTL2 TXSMS<2:0>=100̃̆ ғTXEN=1̆↕

῀Ḥ TRGI҉ Tx Ȃ ̆ECCPx_EGIFҬ TXTIFᵝ̆

ᶏ ԅECCPx_IEҬ Ҭ ᶏ ᵝTXTIE↕̆Ҭ № INT_EIF1

Ҭ Ҭ ᵝ 1Ȃғ ֟ DMA ̆ ľTx/TzDMA( )ĿȂ Ҭ
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ECCPx_SRICҬ TXTICβ 1̆ ץ TXTIF̆TXTICβ ꜚ

Ȃ 

Tz ᵬ ҍTx Ȃ 

13.9.2   

ᶏ Tx ⱳ ̂ECCPx_CTL2 TXSMS<2:0>=101̃̆ ғTXEN=1̆↕

῀Ḥ TRGIҹ ̆ ꜚTx̆ ῀Ḥ TRGIҹᵞ ̆ TxȂ

TRGIḤ ̆ECCPx_EGIFҬ TXTIFᵝ̆ ᶏ ԅ ECCPx_IE

Ҭ Ҭ ᶏ ᵝTXTIĔ↕TXIF ᵝȂғ ֟ DMA ̆ ľTx/Tz

DMA( )ĿȂ Ҭ ECCPx_SRICҬ TXTICβ 1̆ ץ

TXTIF̆TXTICβ ꜚ Ȃ 

ᶏ ῀Ḥ TRGI Ȃ 

Tz ᵬ ҍTx Ȃ 

13.9.3  ᵝ  

ᶏ ᵝ ̂ECCPx_CTL2 TXSMS<2:0>=110̃̆ ғTXEN=1̆↕

῀Ḥ TRGI҉ ᵝTx_CNT ̆ ECCPx_CTL2Ҭ ᶏ ᵝ̔

TXUDEN=1,↕ץTxҹ ȁ ȁ ₮ └ȁ ₮ Ȃ ̆

ECCPx_EGIFҬ TXTIFᵝ̆ ᶏ ԅECCPx_IEҬ Ҭ ᶏ ᵝ

TXTIĔ↕TXIF ᵝȂғ ֟ DMA ̆ ľTx/TzDMA( )ĿȂ

Ҭ ECCPx_SRICҬ TXTICβ 1̆ ץ TXTIF̆TXTICβ

ꜚ Ȃ 

Tz ᵬ ҍTx Ȃ 

13.10 Ӏה  

13.10.1  ӊ Һ׆῏  

ᴋ ѿҩ ȁ ȁ ᵬҹץ ῒᵩ ̆

ᶫ ҹҺ ̆ ҹ׆ Ȃ 

̆Ӟ ץ TxCK ᵬҹ ̆ Ḥ ׆ Ȃ 

13.10.2  ᶏ ѿҩ ᵬҹ ѿҩ № ̂ 2̃  

ҬҺ׆῏ ̆ ץ ңҩ16β ѿҩ32β ̆ɒ

T1Ạҹ T5 № ̆ΐᵣ Ҋ̔ 

(1) T1_CTL2 TXMMS<2:0>=010̆ T1ҹҺ ̆ T1 T1

₮Ҭ TXIF֟ ₮ѿҩ Ḥ Ȃ 

(2) ECCP5_CTL2TXTS<2:0>=000̆ T5 ҹT1 1 Ȃ 

(3) ECCP5_CTL2TXSMS<2:0>=111̆ T5_CTL TXCS1̆

T5 ᵬ 2̂ ׆ Ȃ̃ 

(4) T5_CTL1TXEN=1ᶏ T5Ȃ 

(5) T1_CTL1TXEN=1ᶏ T1Ȃ 

13.10.3  ᶏ ѿҩ ᶏ ѿҩ ̂ ̃ 

Ҋᶛҹ CCP1 ₮ ᶏ T5 ̔ 
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(1) T1_CTL2 TXMMS<2:0>=100̆T1 ҹҺ ̆CCP1CH1 ᵬҹ

₮TRGOȂ 

(2) ECCP5_CTL2 TXTS<2:0>=000̆ T5׆T1 ̆ 1

Ȃ 

(3) ECCP5_CTL2 TXSMS<2:0>=101̆ T5 ׆ ᶏT5 ԍ

ҊȂ 

(4) T5_CTL1TXEN=1ᶏ T5Ȃ 

(5) T1_CTL1TXEN=1ᶏ T1Ȃ 

13.10.4  ᶏ ѿҩ ꜚ ѿҩ ̂ ̃ 

Ҋᶛҹᶏ T1 Ҭ ᵝT1IFꜚ T5 ̔ 

(1) T1_CTL2 T1MMS<2:0>=010̆T1 ҹҺ ̆T1 ₮Ҭ ‖Ḥ

TXIFᵬҹ ₮TRGOȂ 

(2) T1 T1_PPXȂ 

(3) ECCP5_CTL2 TXTS<2:0>=000̆T5 ҹT1̆ 1 Ȃ 

(4) ECCP5_CTL2 TXSMS<2:0>=100̆T5 ҹ Ȃ 

(5) T5_CTL1TXEN=1ᶏ T5Ȃ 

(6) T1_CTL1TXEN=1ᶏ T1Ȃ 

13.10.5  ᶏ ѿҩ ꜚңҩ ̂ ̃ 

ҊᶛҹT1 CCP1CH1͂ ҉ ꜚ̆ ꜚT5 ̔ 

(1) T1 Һ T̆XMMS<2:0>=001T̆1ᶏ Ḥ TXENᵬҹ ₮TRGOȂ 

(2) T1 ῀ ̆TXTS<3:0>=1101̆CCP1CH1͂ Ȃ 

(3) T1 ׆ ̆TXSMS<2:0>=100̆ Ȃ 

(4) ECCP5_CTL2 TXMSSYNC=1̆ T5 Һ׆ ᵝȂ 

(5) ECCP5_CTL2 TXTS<2:0>=000̆ T5 ῀ ̆ 1 Ȃ 

(6) ECCP5_CTL2 TXSMS<2:0>=100̆ T5 ׆ ̆ Ȃ 

(7) T5_CTL1TXEN=1ᶏ T5Ȃ 

(8) T1_CTL1TXEN=1ᶏ T1Ȃ 

13.10.6  ᶏ ѿҩ ᵝ ѿҩ ̂ ᵝ ̃ 

Ҋᶛҹᶏ T1 Ҭ ᵝT1IFβ T5 ̔ 

(1) T1_CTL2 T1MMS<2:0>=010̆T1 ҹҺ ̆T1 ₮Ҭ ‖Ḥ

TXIFᵬҹ ₮TRGOȂ 

(2) T1 T1_PPXȂ 

(3) ECCP5_CTL2 TXTS<3:0>=000̆T5 ҹT1̆ 1 Ȃ 

(4) ECCP5_CTL2 TXSMS<2:0>=110̆T5 ҹ ᵝ Ȃ 

(5) T5_CTL1TXEN=1ᶏ T5Ȃ 

(6) T1_CTL1TXEN=1ᶏ T1Ȃ 

13.11 Tx Tz 

ECCPx_CTL3 TUNITEᵝ 1̆ Tx Tzᶏ ̆ ᴆ ꜚ

Txᵬҹ Tz № ̆ ѿҩ ṿҹ0xFFFF_FFFF32β Ȃ ᵝ



KF32LS∆ ῳV3.1 

 - 181/592 - 

̆ ꜚ῏ ̆ғ ṿ Ȃ 

Tx Tzᶏ ̔ 

(1) Tx ∆ṿȁ ȁ № ȁ Ȃ 

(2) Tz ∆ṿ ȁ № ȁ Ȃ 

(3) ECCPx_CTL3 TUNITEᵝ 1Ȃ 

̔ Tx ԅN ₮̆Tz N-1 ȂẊ Tz ∆ṿҹ0x0ғ ҉

̆Ẋ Tx ₮ԅ5 ̆ Tz ṿҹ0x4Ȃ 

13.12 Tx/Tz 

ECCPxץ Tx/Tzҹ ̆ № ľ / /PWM (ECCP5)Ŀ

ľPWM Ŀ №Ȃ 

13.13 Tx/Tz ῗ  

Tx_CTL/Tz_CTLTXEN/TZONᵝ 0̆ ῏ Ȃ ῏ ̆

ᴪ ṿץ № 1/2Ḡ ̆ ғ ᵝҹ∆ ṿ̆Ῥ ᴪ

Ȃ 

Tx/Tz ῏ Ԋᴆ DMA ľTx/TzDMA( )Ŀ Ȃ 

13.14 Tx/Tzⅎ ECCP 

ECCP5ҹᶛץ ĔCCP5 ᶏ ̆ ᶏ T5/T6ᵬҹ ̆ / Ҋᶏ

T5ᵬҹ 1/2/3 ̆ᶏ T6ᵬҹ 4 ȂPWM Ҋ 1/2/3ᶏ T5

ᵬҹ ̆ 4 T5 T6ᵬҹ ̆ ECCP5№Ȃ 

ECCP9 ᶏ ̆ ᶏ T9/T10ᵬҹ Ȃ 

13.15 Tx/TzAD 

ᶏ Tx̆ ᶏץ ꜚ AD ⱳ ȂAD ⱳ ң ̆ѿ Tx

₮Ḥ ̆ѿ Tx_CCRŷx=5;y=0,1̃ ҍTx ֟ ̆

Ҭ ᴋ ᵝ ADȂ 

ץ Tx ADҹᶛ̆ Tx_CTL̆ ̆ TXOFS<1:0>

Tx ҉ /Ҋ AD̆ TXADAUTOᶏ Tx ₮ ADȂTXADAUTOḤ

ѿ AD ꜚ Ȃ 

ץ Tx_CCRŷy=0,1̃ ̆ Tx_CCRyҍTx ̆ ֟ AD Ḥ

ADSTARTᵝ 1Ȃ ᶏ ⱳ ̆ ADCx_STATEᶏ

CCRy ῏Ȃ ≢ ̆ ץ Tx_CCRCTL̆ ғ

֟ AD Ḥ Ȃ 

Tz ADҍTx ᵌ̆Ҍ ̆Tz ѿҩᴋ ᵝ AD └Tz_CCR0

Ȃ 
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13.16 Tx/TzDMA( ) 

Tx 6 ’Ҋ ץ DMĂ ԊᴆTRGI ȁTx Ԋᴆ ȁTz Ԋ

ᴆ ȁECCPxCH1/2/3/4҉ / Ԋᴆ ῏ Ԋᴆ Ȃ 

Ԋᴆ DMĂ ᶏ ̂TXSMS<2:0>=100̃̆ TXTDE1ᶏ

ԊᴆDMA Ȃ Ԋᴆ⌠ DMĂ ԊᴆӞ ץ ᴆ ̂TXTRG

1̃Ȃ 

Tx Ԋᴆ DMĂ TXUDE1ᶏ ԊᴆDMA ̆ ֟

Ԋᴆ DMAȂṿ ̆ᶏ ̂TXEN 1̃ Ӟᴪ֟ ѿ

ԊᴆȂ 

Tz Ԋᴆ DMĂ TZUDE1ᶏ ԊᴆDMA ̆ ֟

Ԋᴆ DMAȂṿ ̆ᶏ ̂TZON 1̃ Ӟᴪ֟ ѿ

ԊᴆȂ 

ECCPxCH1/2/3/4҉ / Ԋᴆ DMĂ ᶏ CHyDĔᾛ

ECCPxCHy / DMA Ȃ / Ԋᴆ DMAȂ 

῏ Ԋᴆ DMĂ ᶏ CLSDĔᾛ ῏ Ԋᴆ DMA Ȃ ῏ Ԋᴆ

DMAȂ̓͂ ԊᴆӞ ץ ECCPx_PXASCTLPXASEy1̆ ֟

῏ ԊᴆȂ 

13.17 Tx/Tzꜗ  

ⱳ ̂CCT̃ ץ ̔ ⌠ CMP0/1/2/3₮Ḥ

̆ ᴆ ᵬȂ 

῏ ̕CCTⱳ Tx_CCTCTL

Tz_CCTCTL Ȃ 

ҩ ԍCCTⱳ ̆ CCTSEL<1:0>ᵝ ̕

CRSETβ̆ ץ ₮Ḥ ҉ Ҋ ̕CCTENβҹ CCT

ⱳ ᶏ ᵝ̆ ᾛץ1 ⱳ Ȃ 

D

CLK
Q D

CLK
Q

Tx/Tz

CRSET

҉ /Ҋ To Tx/Tz

HFCLK

SCLK

LFCLK

00

01

1X

TXCLK

C1OUT

C0OUT

C2OUT

00

01

10
C3OUT 11

CCTSEL<1:0>

CLC_EN

 

 13-6 CCTꜗ  

̔ 

(1) CxOUTḤ ҹ ₮Ḥ ̆ ₮ ȁ └

ⱳ Ḥ Ȃ 

(2) CCTⱳ ᶏ Tx/Tz ᵬҹ ̆ ԍ 1ҩ Ḥ

Ҍᴪ ̆ Ҍᴪ ᵬȂ 

(3) Ḥ Ḡ 1ҩ ̆ӊ Tx/Tz Ȃ 
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14 / /PWM ЃCCP0/1/2/3/4Є 

14.1  

CCP / / └ ̆ CCP Ҭ̆ /

Ạҹ CCP ̆ ץ ⱳ ȁ ⱳ PWMⱳ Ȃ 

CCP0/1/2/3/4Ҭ ҹ16β CCPx_Rŷx=0,1,2,3,4y̕=1,2,3,4̃̆

Ӟ ԍPWM Ҋ Ȃ 

CCP0/1/2/3/4Ҭ ҹ16β CCPx_Cŷx=0,1,2,3,4y̕=1,2,3,4̃̆

ҹ Ȃ 

CCPҺ ⱳ ̔ 

 ̧ 16β ⱳ  

 ̧ 16β ⱳ  

 ̧ 16β PWMⱳ  

 ̧ PWM ⱳ  

 ̧ 4ҩ  

 ̧ PWM ῒ Ҭ  

 ̧ ‖ ₮ 

 ̧ Ԋᴆȁ Ԋᴆ̂ ȁ ȁ ᵝ ȁ̃ Ԋᴆȁ Ԋᴆ 

 ̧ ֟ץ DMA  



KF32LS∆ ῳV3.1 

 - 184/592 - 

14.2 CCP  

1 ₮

└
CCPxCH1CCPx_C1/CCPx_R1

CCPx_C2/CCPx_R2

CCPx_C3/CCPx_R3

CCPx_C4/CCPx_R4

CCPx_CTL1 CCPxᶏ

Tx_CTL Tx AD └

CCPx_CTL2
CCPx ₮ └

└ҍҺ׆

2 ₮

└

3 ₮

└

4 ₮

└

CCPx ₮ └

CCPx └

¶

¶

¶

Tx_CTL2

CCPxCH2

CCPxCH3

CCPxCH4

Tx

PPx

CCPxCH1

CCPxCH2

CCPxCH3

CCPxCH4

0

1

0

1XOR

¶

¶

¶

XORM

PWMI

῀/ ⱳ ₮/ PWM

 

 14-1 CCP  

 ̧ CCPxCHy1̔CCP ̆ IO ⱳ ҍΐᵣ IO

Ȃ Ҋ̆׆CCPxCHy ῀ Ḥ ̕ Ҋ̆׆

CCPxCHy ₮ Ԋᴆ̂ ȁ 1ȁ 0 ̃̕ PWM Ҋ̆׆CCPxCHy

₮PWM Ȃ ̆ Ӟ ᵬ ῀TRGI ₮TRGOȂ

ⱳ ̆ ῀ ₮ ᴆ ꜚ Ȃ 

  

                                                        
1 Їx=0,1,2,3,4Жy=1,2,3,4ɼ 
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14.3 CCP ῗ  

 14-1 CCP ῗ 1Ѓx=0,1,2,3,4Є 

Ẓ    ⱳ  ᵝṿ 

0x000 Tx_CNT R/W Tx  0x0000 0000 

0x004 Tx_CTL1 R/W Tx └ 1 0x0000 0480 

0x008 Tx_CTL2 R/W Tx └ 2 0x0000 0000 

0x00C Tx_PRSC R/W Tx №  0x0000 0000 

0x010 Tx_PPX R/W Tx  0x0000 FFFF 

0x014 Tx_UDTIM R/W  0x0000 0000 

0x020 CCPx_C1 R 1 0x0000 0000 

0x024 CCPx_C2 R 2 0x0000 0000 

0x028 CCPx_C3 R 3 0x0000 0000 

0x02C CCPx_C4 R 4 0x0000 0000 

0x030 CCPx_SRIC R/W CCPxҬ  0x0000 0000 

0x034 CCPx_DF R CCP DMA  0x0000 0000 

0x040 CCPx_CTL1 R/W CCPx└ 1 0x0000 0000 

0x044 CCPx_R1 R/W /PWM 1 0x0000 0000 

0x048 CCPx_R2 R/W /PWM 2 0x0000 0000 

0x04C CCPx_R3 R/W /PWM 3 0x0000 0000 

0x050 CCPx_R4 R/W /PWM 4 0x0000 0000 

0x054 CCPx_CTL2 R/W CCPx└ 2 0x0000 0000 

0x058 CCPx_CTL3 R/W CCPx└ 3 0x0000 0000 

0x05C CCPx_EGIF R/W CCPxҬ /Ԋᴆ֟  0x0000 0000 

CCP0 ̔0x4000 0880 

CCP1 ̔0x4000 0100 

CCP2 ̔0x4000 0180 

CCP3 ̔0x4000 0200 

CCP4 ̔0x4000 0280 

14.3.1  CCPx_Cy  

 14-2 CCPx_Cy (x=0,1,2,3,4) 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R R R R R R R R R R R R R R R R

ᵝ CCPXCY<15:0>

 

CCPXCY<15:0>̔ Ҋ ̆ CCPxCHy Ԋᴆ ̆CCPx_Cy

Tx 16βṿȂ 
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14.3.2  CCPx_SRIC CCPxҬ  

 14-3 CCPx_SRIC CCPxҲ  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

T
X

IC

T
X

U
IC

T
X

T
IC

C
C

4
IC

C
C

3
IC

C
C

2
IC

C
C

1
IC

 

TXIC̔Tx ₮Ҭ ᵝ 

0 = Ҍ Tx ₮Ҭ  

1 = Tx ₮Ҭ  

TXUIC̔Tx ԊᴆҬ ᵝ 

0 = Ҍ Tx ԊᴆҬ  

1 = Tx ԊᴆҬ  

TXTIC̔Tx ԊᴆҬ ᵝ 

0 = Ҍ Tx ԊᴆҬ  

1 = Tx ԊᴆҬ  

CC4IC̔CCPx 4 / Ҭ ᵝ 

0 = Ҍ CCPx 4 / Ҭ  

1 = CCPx 4 / Ҭ  

CC3IC̔CCPx 3 / Ҭ ᵝ 

0 = Ҍ CCPx 3 / Ҭ  

1 = CCPx 3 / Ҭ  

CC3IC̔CCPx 2 / Ҭ ᵝ 

0 = Ҍ CCPx 2 / Ҭ  

1 = CCPx 2 / Ҭ  

CC3IC̔CCPx 1 / Ҭ ᵝ 

0 = Ҍ CCPx 1 / Ҭ  

1 = CCPx 1 / Ҭ  

14.3.3  CCPx_DF CCPDMA  

 14-4 CCPx_DF CCPDMA  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R R R R R R

ᵝ

T
X

U
D

F

T
X

T
D

F

C
C

4
D

F

C
C

3
D

F

C
C

2
D

F

C
C

1
D

F

 

TXUDF̔Tx Ԋᴆ DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = Tx Ԋᴆ DMA 

1 = TxԊᴆ DMA 

TXTDF̔Tx Ԋᴆ DMA ̂DMA ᵝ ᴆ ꜚ ̃ 
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0 = Tx Ԋᴆ DMA 

1 = TxԊᴆ DMA 

CC4DF̔CCPx 4 DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = CCPx4 DMA  

1 = CCPx4 DMA 

CC3DF̔CCPx 3 DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = CCPx3 DMA  

1 = CCPx 3 DMA 

CC2DF̔CCPx 2 DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = CCPx2 DMA  

1 = CCPx2 DMA 

CC1DF̔CCPx 1 DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = CCPx1 DMA  

1 = CCPx1 DMA 

14.3.4  CCPx_CTL1 CCP└ 1 

 14-5 CCPx_CTL1 CCP┼ 1 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ CH4M<3:0>CH3M<3:0>CH2M<3:0>CH1M<3:0>

 

CHyM<3:0>̔CCPx y ᵝ 

0000 = / /PWM ̓͂̂ ᵝCCPx ̃ 

0001 = ᶏ ̂Ḡ ̃ 

0010 = ̆ ₮ ̂CCyIF 1̃  

0011 = ᶏ ̂Ḡ ̃ 

0100 = ̆ ҩҊ ̂CCyIF 1̃  

0101 = ̆ ҩ҉ ̂CCyIF 1̃  

0110 = ̆ 4ҩ҉ ̂CCyIF 1̃  

0111 = ̆ 16ҩ҉ ̂CCyIF 1̃  

1000 = ̆ ₮ ̂CCyIF1̃  

1001 = ̆ ₮ᵞ ̂CCyIF1̃  

1010 = ̆ ֟ ᴆҬ ̂CCyIF1̆ CCPxCHyҌ

̃ 

1011= ̆ Ԋᴆ̂ CCyIF ᵝ 1̆CCPᵝ Tx/Tz̆

ADCᶏ ꜚAD Ȃ̃  

11xx = PWM 
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14.3.5  CCPx_Ry /PWM  

 14-6 CCPx_Ry /PWM (x=0,1,2,3,4) 
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ᵝ CCPXRY<15:0>

 

CCPXRY<15:0>̔ Ҋ̆16β CCPx_Ry ṿ Ҍ ҍTx ṿ

Ȃ ң ̆CCPxᴪ ԊᴆȂ 

PWM Ҋ̆CCPx_RyᵬҹPWMxy Ȃ 

14.3.6  CCPx_CTL2 CCP└ 2 

 14-7 CCPx_CTL2 CCP┼ 2(x=0,1,2,3,4,18,19,20,21,22,23)  
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ᵝ
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<
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>
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<
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P
X
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1
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P
X

A
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S
<

1
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PXOC4CE̔ ₮ /PWMḤ ᶏ ᵝ 

0 = 4̂ CCPxCH4̃ ₮ /PWMḤ / Ҍ ₮ Ȃ 

1 = ѿ ⌠ ₮ ̆ 4̂ CCPxCH4̃ ₮ Ḥ

/PWMḤ ҹ ̂ └ Ҍ Ȃ̃ Ҋ̆ץ

₮ᵬҹ ῀Ḥ Ȃ 

PXOC3CE̔ ₮ /PWMḤ ᶏ ᵝ 

0 = 3̂ CCPxCH3̃ ₮ /PWMḤ Ҍ ₮ Ȃ 

1 = ѿ ⌠ ₮ ̆ 3̂ CCPxCH3̃ ₮ Ḥ

/PWMḤ ҹ ̂ └ Ҍ ̃ 

PXOC2CE̔ ₮ /PWMḤ ᶏ ᵝ 

0 = 2̂ CCPxCH2̃ ₮ /PWMḤ Ҍ ₮ Ȃ 

1 = ѿ ⌠ ₮ ̆ 2̂ CCPxCH2̃ ₮ Ḥ

/PWMḤ ҹ ̂ └ Ҍ ̃ 

PXOC1CE̔ ₮ /PWMḤ ᶏ ᵝ 

0 = 1̂ CCPxCH1̃ ₮ /PWMḤ Ҍ ₮ Ȃ 

1 = ѿ ⌠ ₮ ̆ 1̂ CCPxCH1̃ ₮ Ḥ

/PWMḤ ҹ ̂ └ Ҍ ̃ 

PXASS<1:0>̔ ᵝ 

00 = 1 ₮ 

01 = 2 ₮ 

10 = 3 ₮ 

11 = Ḡ  

PXOC4<1:0>̔ 4 ₮ └ 
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00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

PXOC3<1:0>̔ 3 ₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

PXOC2<1:0>̔ 2 ₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

PXOC1<1:0>̔ 1 ₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

14.3.7  CCPx_CTL3 CCPx└ 3 

 14-8 CCPx_CTL3 CCPx┼ 3 
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X

U
IE

T
X

T
IE

C
C

4
IE

C
C

3
IE

C
C

2
IE

C
C

1
IE

 

PXSPMST̔ ‖ ₮  

0 = ‖ ₮ Ҍ῏ ᶏ ᵝ 

1 = ‖ ₮ ῏ ᶏ ᵝ 

PXPWMI̔PWM ῀ ᶏ ᵝ 

0 = ᶏ  

1 = ᶏ PWM ῀  

PXXORM̔῀ ᶏ ᵝ 

0 = ᶏ  

1 = ᶏ ῀ ̆ CCPxCH1HȁCCPxCH2HȁCCPxCH3H͂Ḥ

⌠ ̆ ₮ ⌠ / 1҉Ȃ 

PXSPM̔ ‖ ₮  

0 = ‖ ₮ ᶏ  

1 = ᶏ ‖ ₮  

TXTDE̔ᾛ Ԋᴆ DMA  

0 = Ԋᴆ DMA  
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1 = ᾛ Ԋᴆ DMA  

CC4DE̔ᾛ / 4 DMA  

0 = / 4 DMA  

1 = ᾛ / 4 DMA  

CC3DE̔ᾛ / 3 DMA  

0 = / 3 DMA  

1 = ᾛ / 3 DMA  

CC2DE̔ᾛ / 2 DMA  

0 = / 2 DMA  

1 = ᾛ / 2 DMA  

CC1DE̔ᾛ / 1 DMA  

0 = / 1 DMA  

1 = ᾛ / 1 DMA  

TXUDE̔ᾛ Ԋᴆ DMA  

0 = Ԋᴆ DMA  

1 = ᾛ Ԋᴆ DMA  

TXUIE̔Tx ԊᴆҬ ᶏ  

0 = Tx Ҭ  

1 = ᾛ Tx Ҭ  

TXTIE̔Tx ԊᴆҬ ᶏ  

0 = Tx Ҭ  

1 = ᾛ Tx Ҭ  

CC4IE̔CCPx 4 / Ҭ ᶏ  

0 = CCPx 4 / Ҭ  

1 = ᾛ CCPx 4 / Ҭ  

CC3IE̔CCPx 3 / Ҭ ᶏ  

0 = CCPx 3 / Ҭ  

1 = ᾛ CCPx 3 / Ҭ  

CC2IE̔CCPx 2 / Ҭ ᶏ  

0 = CCPx 2 / Ҭ  

1 = ᾛ CCPx 2 / Ҭ  

CC1IE̔CCPx 1 / Ҭ ᶏ  

0 = CCPx 1 / Ҭ  

1 = ᾛ CCPx 1 / Ҭ  

14.3.8  CCPx_EGIF CCPxҬ /Ԋᴆ֟  

 14-9 CCPx_EGIF CCPxҲ /Ԑᴌ֥  
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TXUIF̔Tx ԊᴆҬ  
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0 = Tx Ҭ  

1 = Tx Ҭ  

TXTIF̔Tx ԊᴆҬ  

0 = Tx Ҭ  

1 = Tx Ҭ  

CC4IF̔CCPx 4 / Ҭ  

0 = CCPx4 / Ԋᴆ  

1 = CCPx4 / Ԋᴆ 

CC3IF̔CCPx 3 / Ҭ  

0 = CCPx3 / Ԋᴆ  

1 = CCPx3 / Ԋᴆ 

CC2IF̔CCPx 2 / Ҭ  

0 = CCPx2 / Ԋᴆ  

1 = CCPx2 / Ԋᴆ 

CC1IF̔CCPx 1 / Ҭ  

0 = CCPx1 / Ԋᴆ  

1 = CCPx1 / Ԋᴆ 

TXTRG̔֟ Ԋᴆ̂ ᵝ ᴆ ó1ô̆ԍ֟ ѿҩ Ԋᴆ̆ Ả  

ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = CCPx_EGIFҬ TXTIF=1,ᶏ Ҭ DMA,↕֟

Ҭ DMA 

CC4G̔֟ 4 / Ԋᴆ̂ ᵝ ᴆ ó1ô̆ ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = 4҉֟ ѿҩ / ԊᴆȂ 

̂ CC1G̃ 

CC3G̔֟ 3 / Ԋᴆ̂ ᵝ ᴆ ó1ô̆ ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = 3҉֟ ѿҩ / ԊᴆȂ 

̂ CC1G̃ 

CC2G̔֟ 2 / Ԋᴆ̂ ᵝ ᴆ ó1ô̆ ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = 2҉֟ ѿҩ / ԊᴆȂ 

̂ CC1G̃ 

CC1G̔֟ 1 / Ԋᴆ̂ ᵝ ᴆ ó1ô̆ ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = 1҉֟ ѿҩ / ԊᴆȂ 

1 ҹ ̔ ⱳ ̆ CC1IF=1̆

ᶏ Ҭ DMĂ ↕֟ Ҭ DMA  

1 ҹ ̔ ╠ ṿ CCPx_R1 ̆

ғ CC1IF=1̆ ᶏ Ҭ DMA,↕֟ Ҭ DMA

 

USARTRXEN̔֟ ұ Ḥ Ԋᴆ 

0 = ұ Ḥ  
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1 = ᶏ ұ Ḥ  

/CCPҬ

TXIE

TXIF

TXTIE

TXTIF

TXUIE

TXUIF

CC4IE

CC4IF

CC3IE

CC3IF

CC2IE

CC2IF

CC1IE

CC1IF
 

 14-2 /CCPҲ  
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14.4  

Ҋ̆ CCPxCHy Ԋᴆ C̆CPx_Cy Tx_CNT

ṿȂCCPxCHy҉ Ԋᴆ ӈҹץҊ ӊѿ̆ ғ

CCPx_CTL1Ҭ CHyM<3:0>ᵝ ̔ 

 ̧ ҩҊ  

 ̧ ҩ҉  

 ̧ 4ҩ҉  

 ̧ 16ҩ҉  

ᵝCHyM<3:0>Ԋᴆ Ȃ ѿҩ Ԋᴆ ̆CCPx_EGIF

Ҭ CCyIF1̆ CCPx_SRIC CCyICβ 1 ᴪ Ȃ

CCPx_Cy Ҭ ṿ ӊ╠ ѿ ̆ Ӈӊ╠ ṿ ṿ

Ȃ 

№ 1
1:1,1:4,1:16

CCPx_Cy

Tx

CHyM<3:0>

CCyIF 1

ᶏ
CCPxCHy

 

 14-3  

CCPxCHyḤ ң Ҋ ̆ ץ ңҩ

Ḥ ᴪ ⌠Ȃ 

̆ ᴪ֟ Ҭ Ȃ Ḡ CCPxIE Ҭ

CCyIE Ҭ ᾛ ᵝ ץ ᾧ֟ Ҭ Ȃ ᵬ ᴋᵥ ӊ Ӟ

CCPx_EGIFҬ Ҭ ᵝCCyIFȂ 

CCPx_CTL1Ҭ CHyM<3:0>ᵝ ԅ4 № ̂ 1,4,16

ҩ҉ Ȃ̃ ῏ CCPx ̆ ᴪ №

Ȃ ᴋᵥ ᵝ № Ȃ 

ѿ׆̔ № ℗ ⌠ ѿ № Ҍᴪ № ̆p

ᴪ֟ Ҭ Ȃ ᾧ₮ Ҍ ᵬ̆ № ╠

CCPx_CTL1 ῏ Ȃ 

14.4.1  PWM  

ѿҩ ᶛ̆ Ҋ↓ ≢ ̆ ᵬҍ ῀ ̔ 

(1) CCPx_CTL3 PXPWMI=1̆ PWM Ȃ̂ 1 PWM

῀Ḥ ⌠ 1 2 ῀̆ 1 Ḥ ץ 1

2 Ȃ̃  

(2) Tx Tx_CTL2 TXSMS<2:0>ҹ 110̔ ᵝ ̆ Ḥ TRGI

₮ ҉ ∆ ̆ Ȃ 
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(3) Tx Tx_CTL2 TXTS<3:0>ҹ1101C̔CPxCH1͂ ᵬҹ ῀

̂TRGĨ 

(4) CCPx_CTL1CH1M <3:0>=0100/0101 1 ҩҊ /҉

̕ 

(5) CH2M <3:0>=0101/0100 2 ҩ҉ /Ҋ Ȃ 1 2

Ȃ 

̔ 1҉ ̆ 2Ҋ ̆↕CCPx_C1 ⌠

Ḥ ṿ̆CCPx_C2 ⌠ Ḥ ̕ 1Ҋ

̆ 2҉ ̆↕CCPx_C1 ⌠ Ḥ ̆CCPx_C2

⌠ Ḥ ṿȂ 

 

CCPx_EGIFҬ USARTRXENᵝ 1̆ ↕ᶏ ұ ῀Ḥ ̔ 

ҍ҉ ̆ ᴆ 1 PWM ῀CCPxCH1Ḥ ԅUSART0_RX

Ḥ ȂUSARTRXEN1 ̆ ׆ 1 ῀Ḥ ԅUSART0_RX

҉ ῀Ḥ Ȃ 

14.4.2  ῏  

CCPxCH1ȁCCPxCH2ȁCCPxCH3ȁCCPxCH4ᵬҹPWM ₮ȁ ῀ȁ ₮

ץ ᶫҺ׆ Ҭ ῀ TRGI ₮ TRGO Ȃ ԍ ⱳ

̆ῒ ῀ ₮ ᴆ ꜚ Ȃ̂ ∆ ’Ҋ ҹ ₮̃ 

14.4.3  PWM ץ῀ ᴰ ⱳ  

CCPx_CTL3 PXXORMβ 1̆ ᾛ CCPx ῀ ̆ 3ҩ

῀Ḥ CCPxCH1ȁCCPxCH2ȁCCPxCH3⌠ѿҩ ῀ ̆҈ҩ ῀Ҭ

ᴋ ѿҩ ᴪ֟ 2ҩ ‖̆ ᵬ 1 ῀̆ ѿ

֟ Ҭ ̆ ȂҊ ׃ ԍ ᴰ ᶛ ̆

ץ T1ᵬҹ ̆ ῀ ⌠ T1 ̆ ᴋѿ ῀

҉ ӊ ̆ T5 PWM ̔ 
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T
1

T
5

CCP1CH1

CCP1CH2

CCP1CH3

῀Ḥ

T1

CCP1_C1 C7A6 C7A1 C79E C7A2C7A3 C7A6

CC1IF

T1_TRGO

T5_TRGI

T5

P5_UDEN0/1

T5 Ḥ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

 

 14-4 ᾣᴌ ᶡ  

(1) CCP1_CTL3 PXXORMβ 1̆ T1 ҹ ῀

Ȃ 

(2) CCP1_CTL1 CH1M<3:0>=0101̆ 1 ҩ҉ Ȃ 

(3) T1_CTL2 TXMMS<2:0>=011̆ץCH1IF‖ᵬҹ ₮T1TRGOȂ 

(4) ECCP5_CTL2 TXTS<2:0>=000̆ץ T1 ₮T1TRGO

ᵬҹ ῀T5TRGIȂ 

(5) ECCP5_CTL2 TXSMS<2:0>=110̆ T5׆ ҹ ᵝ ̆

῀Ḥ T5TRGI҉ ∆ ̆ECCP5_CTL2

PXUDEN0/1ҹ 1̆ ῏ Ȃ T5 ץ № ̆ ḠT5

ԍᴰ ҉ ң Ȃ 

(6) ᶏ T1ץ T5 Ȃ 

 

ᶏ ֟ PWMḤ ꜚ ̆ ץ ѿҩ ᵬҹ

ᴰ Ȃ ҈ҩ ῀ӊѿ ̆ 0׆ ̆ ֟ ѿҩ

῀ ᴋᵥ ‰̆ ṿ ԅңҩ ῀ ̆ ₮

Ḥ ̆ ֟ Ҭ ᵝ PWM └ Ȃ 

14.4.4  ₮  

CCP1_CTL2 PXOCyCEᵝ 1̆ ₮ ⌠ CCPx
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῀ ŷ CCPxCHỹ̆ Ҋ ₮ Ȃ(y=1,2,3,4) 

14.4.5  Ҭ ҍDMA  

ѿҩ C̆CPx_EGIFҬ CCyIF1̆ CCPx_SRIC

CCyICᵝ 1 ᴪ C̆CyIC1 ᴆ Ḡץ Ҭ ᵝ 1Ȃ

CCPx_CTL3Ҭ CCyIEᵝҹ 1̆ ↕Ҭ INT_EIF1Ҭ Ҭ

ᵝ 1Ȃ 

CCP DMA ᶏ / ľTx DMA( )Ŀ

№Ȃ 

14.5  

14.5.1  ⱳ  

Ҋ̆ CCPx_Ryṿ Ҍ ҍ Tx ṿ Ȃ ң

̆CCPx ᴪ₮ Ҋ₃ץ ’̔ 

 ̧ CCPxCHy₮  

 ̧ CCPxCHy ₮  

 ̧ CCPxCHy₮ᵞ  

 ̧ ֟ Ԋᴆ Ḥ  

 ̧ ֽ֟ ᴆҬ  

CCPxCHy ꜚᵬ ‗ԍCCPx_CTL1ҬCHyM<3:0>└ᵝ ṿȂ 

ᴪ֟ Ҭ Ȃ̂ CCyIE=1 ’Ҋ̃ 

₮

CCPx_Ry

Tx

CCyI F 1

CHyM<3: 0>

R

S

Q

Ԋᴆ

CCPxCHy

 

 14-5  

(1) ₮ ̂CHyM<3:0> = 0010̃ ̆ ̆CCPxCHy

₮ ̆ CCyIF1Ȃ 

(2) ̂CHyM<3:0> = 10001001̃ ̆ ̆CCPxCHy

₮ ᵞ ̆ ғ CCyIF1Ȃ 

(3) ԅ ᴆҬ ̂CHyM<3:0>=1010)̆ ̆ CCyIF

1̆ ᵖ CCP Ҍᴪ └CHy Ȃ 

(4) ԅ Ԋᴆ ̂CHyM<3:0> = 1011̃ ̆ ̆CCPᴪ֟

Ԋᴆ ₮̆ CCyIF1̆ ᵖ CCP Ҍᴪ └CHyH Ȃ

ADC ᶏ ̆ ꜚAD ȂᵖTx Ҍᴪ ᵝ̆ ⌠Tx ‖

Ҋѿҩ҉ ᵝȂ׆ ᶏ CCPx_Ry ҉ ҹԅ Tx 

Ȃ 
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14.5.2  Ҭ ҍDMA  

Ҋ̆ CCPx_Ryṿҍ Tx ṿ ̆CCPx_EGIFҬ

CCyIF1, CCPx_SRIC CCyICᵝ 1 ᴪ ̆CCyIC1

ᴆ Ḡץ Ҭ ᵝ 1Ȃ CCPx_CTL3Ҭ CCyIEᵝҹ 1̆

↕Ҭ INT_EIF1Ҭ Ҭ ᵝ 1Ȃ 

CCP DMA ᶏ / ľTx DMA( )Ŀ

№Ȃ 

14.6 PWM  

PWMxҹ ₮ PWM Ȃ CCPx_CTL1Ҭ CHyM<3:0>

ᵝ №≢ᶏ ῏ PWMx ҩ Ȃ 

Ҋ ԅPWMx y ȂῒҬPPXҹPWMx C̆CPx_Ry

ҹ PWMx ̆ᶏ PWMx Tx PWMxẠ

Ȃ PPX CCPx_Ryṿ ֟ Ҍ PWMx PWMx Ȃ ꜚ PWMx

̆ CCPxCHy ₮PWM ‖Ȃ 

Tx

PPX

CCPx_Ry

‖

‖

₮ └ CCPxCHy

CCPx_CTL2

 

 14-6 PWM  

14.6.1  PWMx  

PWMx PPX ̆ Ҋ Ҭ Ҋ̆

Ҍ ̆Ҭ Ҋ ⌠ ṿ ңṐȂPWMx

Ҭ №≢ Ҋ Ȃ 

 )(TxTsysclk1)(PPXPWMx №¶¶+=  ῎  14-1 

 2TxTsysclkPPXPWMx ¶¶¶= №  ῎  14-2 

Tx_CTL2Ҭ TXUDEN=1̆ғTXUDEVT=0̆ PPX Tx

ѿҩ ⌠ ‖ Ҭ̆ ץ ҩPWM ҍPWM Ȃ̂ ̔

Tx ꜚ Ȃ̃ 

Tx_CTL2Ҭ TXUDEN=1̆ғTXUDEVT=1̆ PPX
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⌠ ‖ Ҭ̆ғ Tx Ȃ 

14.6.2  PWMx  

PWMx CCPx_Ry Ȃ Ҍ Ҋ Ҍѿ Ȃ

Ҋ̆ ‖ Ҋ ̔ 

 №‖ TxTsysclkCCPx_Ry ¶¶=  ῎  14-3 

 
1PPx

CCPx_Ry

PWM +
==

‖
 ῎  14-4 

Ҭ Ҋ̆ ‖ Ҋ ̔ 

 2TxTsysclkCCPx_Ry ¶¶¶= №‖  ῎  14-5 

 
PPx

CCPx_Ry

PWM
==

‖
 ῎  14-6 

Tx ѿҩ ⌠ ‖ Ҭ̆

ҍPWMx Ȃ 

Tx_CTL2Ҭ TXUDEN=1̆ғTXUDEVT=0̆ CCPx_Ry

Tx ѿҩ ⌠ ‖ Ҭ̆ ץ ҩ ҍ PWM

Ȃ 

Tx_CTL2Ҭ TXUDEN=1̆ғTXUDEVT=1̆ CCPx_Ry

⌠ ‖ Ҭ̆ғ Tx Ȃ 

̔ 

1ȁ Tx ꜚ  

2ȁTsysclkҹ ᵬ ṕ  

14.6.3  PWMx№  

№ Ὲ Ҋ ̔ 

 %100/(%) ³= TxclkPW M FF№  ῎  14-71 

 )/()bits( 2 TxclkPW M TTLog=№  ῎  14-8 

14.6.4  PWMḤ  

Tx_CTL└ Ҭ TXCMS<2:0> ᵝ 000/100̆֟

PWMḤ ҹ PWMḤ Ȃ Ҋ̆PWMḤ PPX ‗

̆ CCPx_Ry‗ Ȃ PWM ₮ҹ ̆ ₮ ̆

ҍ ᵞ̕ PWM ₮ᵞ ̆ ₮ᵞ ̆

ҍ Ȃ 

҉ Ҋ̆ 0̆ Ӈ ҩ PWMx ₮

Ȃ ԍ PPX ṿ̆ Ӈ ҩ PWM ₮

Ȃ 

Ҋ Ҋ̆ ԍ ṿ̆ Ӈ ҩ PWMx

                                                        

1 TxclkҿTsysclkⅎ  
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₮ Ȃ ԍ PPX ṿ̆ Ӈ ҩ PWM

₮ Ȃ 

PWM ₮

 

 14-7 ҏ PWM 

PWM ₮

 

 14-8 Ґ PWM 

14.6.5  Ҭ PWMḤ  

Tx_CTL└ Ҭ TXCMS<2:0> ᵝ x01,x10,x11̆֟

PWMḤ ҹҬ PWMḤ Ȃ Ҋ̆PWMḤ PPX

‗ ̆ ̆ Ҭ ṿ ѿ Ȃ CCPx_Ry‗ Ȃ

Tx ҉ ̆ Txҍ ̆PWM ₮ҹᵞ ̕ Tx Ҋ

̆ Txҍ ̆PWM ₮ҹ Ȃ 

ṿҹ 0̆ ↕ ҩPWM ₮ ҹᵞ ̆ ṿ ṿ

ԍ ̆↕ ҩPWM ₮ ҹ Ȃ 
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CCPxRy

PPx

PWM ₮

ᵝ 1 ᵝ 2
Tx ṿ/ 2

 

 14-9 Ҳ PWM 

14.6.6  ‖ ₮  

‖ ₮ ᾛ ѿҩ ꞉̆ ֟ ѿҩ └ ‖Ȃ 

Ҋҹץ CCPxCH1֟ ‖ ₮ ̔ 

(1) Tx_CTL2 TXTS<3:0>=1101ȁTXSMS<2:0>=100T̆x CCPxCH1҉

Ȃ 

(2) CCPx_CTL3 PXSPM=1̆CCPx ҹ ‖ ₮ Ȃ 

(3) PXOCy<1:0>=00/01̔PWM ₮̆ /γ Ȃ 

(4) CCPx_CTL3 PXSPMST=0̆↕ ‖ ₮ѿ Ҍᴪ῏ ᶏ

ᵝ̆ Ҋѿ CCPxCH1҉ ⌠ ̆ᶭ ᴪ Ȃ

CCPx_CTL3 PXSPMST=1̆↕ ‖ ₮ѿ ῏ ᶏ ᵝȂ 

14.6.7  PWMḤ ֟ Ҭ  

Tx_CTL└ Ҭ TXCMS<2:0>ץ Tx ׆̆ ֟

Ҭ PWMḤ Ȃ Tx ҉/Ҋ ̆֟ PWMḤ ̕

Tx ҉ Ҋ ̆֟ Ҭ PWMḤ Ȃ 

Tx_CTL Ҭ TXCMS<2:0>ᵝ └ ₮Ҭ ̆↕ ץ Ҍ

PWMҬ ᵬȂ TXCMS<2:0>=000̆Txҹ Ҋ ̆ Ҋ ֟

Ҭ ̆ Tx ⌠ 0 ֟ ѿҩҬ Ḥ ȂTXCMS<2:0>=100̆Txҹ ҉

̆ ҉ ֟ Ҭ ̆Ӟ PPX Tx Ṝ֟ ѿҩҬ Ḥ Ȃ

TXCMS<2:0>=x01( ҉ Ҋ )̆ ҉ ֟ Ҭ ̆Ӟ Tx ҉

⌠ ṿ Ṝ֟ ѿҩҬ Ḥ Ȃ TXCMS<2:0>=x10( ҉ Ҋ )̆ Ҋ

֟ Ҭ ̆ Tx Ҋ ⁞ҹ0 Ṝ֟ ѿҩҬ Ḥ Ȃ TXCMS<2:0>=x11

( ҉ Ҋ )̆ ҉ Ҋ Ҭ ̆ Ҋ ץ PPX Tx ץ

Tx Ҋ ⌠0 ֟ Ҭ Ḥ Ȃ ҉ Ҋ ᶏץ 3 Ҭ ֟

Ȃ 
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14.7 ₴ ₴ /PWMḪ  

ԍѿҩ ̆ CCPx_CTL2 PXOCyCÊy=1,2,3,4̃ҹñ1ò̆

҉ ₮ Ḥ ᵞ/ PWMḤ ҹ ȂCCPxCHy₮

Ḥ Ḡ ҹᵞ̂ ̃/Ḡ Ḥ ̂PWM ̃̆ ⌠ ₮ᵞ ғ

ԊᴆȂ 

ⱳ ԍ ₮ PWM ̆Ҍ ԍ └ ₮ Ȃ 

14.8 ᵤꜗ CCPЃCCP0Є 

T0 ᵬҹᵞⱳ ̂LP_TIMER̃ᶏ ̆ CCP0Ӟ ץ ᵬԍᵞⱳ

Ȃγ ⱳ ץ ῏ ץ Ҭ ᵬȂ ԍẢ

Ҋ̆ῤ ̆ ᵞⱳ ׅ Ḡץ ᵬ Ȃ 

ҹԅᶏ /CCP͂ ᵞⱳ ̆ ᶏ CCP0LPENᵝҌ T0 ᵝ̆

T0_CTL1TXCLK<1:0>=11ῤ ᵞ INTLFᵬҹ

CCP0CLKLPEN1ᾛ ῤ ᵞ ᵬҹCCPᵬ ̆ Ḡ ԍ ᵬ

̆ ᵞⱳ ץ ᵞⱳ Ҋ Ȃ 

ᵞⱳ Ҋ IO ñ -γ ⱳ ⱳ òȂ 

̔PM_CTL ᵝԍ ᴍ ̆ OSC_CTL0 PMWRENβ ᾛץ1

ᴍ ΏȂ 
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15 / /PWM (ECCP5) 

15.1  

ECCPx̂x=5,9̃ / / └ ̆ ץ ᶫ Ḥ ȁῤ

ץ₮ PWM ₮҈ ⱳ Ȃ ECCP Ҭ̆ 16β / (ECCP5

ҹ T5 T6)Ạҹ ECCP ̆ ECCPx Ҭ ҹ 16β

ECCPx_Cŷx=5;y=1,2,3,4̃̆ ҹ 16β ECCPx_Rŷx=5;y=1,2,3,4̃̆

Ӟ ԍPWM Ҋ Ȃ № ⱳ Ȃ ҩ

῏ ᵬȂ 

ҊԊᴆ ֟ DMA̔  

 ̧ ῀  

 ̧ ₮  

 ̧ ῏ Ԋᴆ 

 ̧ Ԋᴆ 
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15.2 ECCP  

1 ₮ └
ECCPxCH1H

ECCPxCH1L
ECCPx_C1/ECCPx_R1

ECCPx_C2/ECCPx_R2

ECCPx_C3/ECCPx_R3

ECCPx_C4/ECCPx_R4

ECCPx_CTL1 ECCPxᶏ

Tx_CTL Tx AD └

ECCPx_PWMXOC PWMx ₮ └

ECCPx_PXDTCTL PWMx └

ECCPx_PXASCTL0 PWMx ꜚ῏

└

ECCPx_PXATRCTL ‖ └

ECCPx_PXUDCTL └

2 ₮ └

3 ₮ └

4 ₮ └

PWMx ꜚ῏ └

ECCPx ₮ └

ECCPx └

¶

¶

¶

¶

¶

¶

ECCPx_CTL2 ECCPx

ECCPxCH2L

ECCPxCH3L

ECCPxCH4L

ECCPxCH2H

ECCPxCH3H

ECCPxCH4H

Tx

PPX

ECCPxCH1H

ECCPxCH2H

ECCPxCH3H

ECCPxCH4H

0

1

0

1XOR

¶

¶

¶

ECCPx_PXASCTL1

ECCPxBKIN

PXXORM

PXPWMI

῀/ ⱳ ₮/ PWM

 

 15-1 ECCP  

 ̧ ECCPxCHyH1 ̔ECCP H̆ IO ⱳ ҍΐᵣ IO

Ȃ Ҋ ῀ECCPxCHyH׆̆ Ḥ ̕

Ҋ̆׆ECCPxCHyH₮ Ԋᴆ̂ ȁ 1ȁ 0 ̃̕ PWM Ҋ̆׆

ECCPxCHyH₮PWM Ȃ ̆ Ӟ ᵬ ῀TRGI

₮TRGOȂ ⱳ ̆ ῀ ₮ ᴆ ꜚ Ȃ 

 ̧ ECCPxCHyL ̔ECCP L̆ IO ⱳ ҍΐᵣ IO

Ȃ Ҋ̆ECCPxCHyL̕ PWM Ҋ̆ Ҍ

₮ ̆ ׆ץ ECCPxCHyL₮Ҍ PWM ̂ҍ H ȁ

Ȃ̃ ⱳ ̆ ῀ ₮ ᴆ ꜚ Ȃ 

 ̧ ECCPxBKIN̔ECCP ῏ ̆ IO ⱳ ⌠IO Ȃ ꜚ῏

/ Ҋ̆ ῏ Ḥ ׆ ῀Ȃ 

                                                        
1 Їx=5Їz=6Їy=1,2,3,4ɼ 
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15.3 ECCP ῗ  

 15-1 ECCPῗ 1 

Ẓ    ⱳ  ᵝṿ 

0x000 Tx_CNT R/W Tx_CNT  0x0000 uuuu 

0x004 Tz_CNT R/W Tz_CNT  0x0000 uuuu 

0x008 Tx_PPX R/W Tx_PPX  0x0000 FFFF 

0x00C Tz_PPZ R/W Tz_PPZ  0x0000 FFFF 

0x010 Tx_PRSC R/W Tx №  0x0000 0000 

0x014 Tz_PRSC R/W Tz№  0x0000 0000 

0x024 Tx_CTL R/W Tx └  0x0000 8080 

0x028 Tz_CTL R/W Tz└  0x0000 8080 

0x2C ECCPx_PDCTL R/W ᵝ └  0x0000 0000 

0x30 ECCPx_PXASCTL R/W ῏ └  0x0000 0000 

0x34 Tx_CCTCTL R/W Tx └  0x0000 0000 

0x38 Tz_CCTCTL R/W Tz└  0x0000 0000 

0x5C Tx_CCRCTL R/W CCRⱳ └  0x0000 0000 

T5/6 ̔0x4000 0300 

 15-2 ECCPῗ 2 

Ẓ    ⱳ  ᵝṿ 

0x000 ECCPx_CTL1 R/W ECCPx└ 1 0x0000 0000 

0x004 ECCPx_R1 R/W /PWM 1 0x0000 0000 

0x008 ECCPx_R2 R/W /PWM 2 0x0000 0000 

0x00C ECCPx_R3 R/W /PWM 3 0x0000 0000 

0x010 ECCPx_R4 R/W /PWM 4 0x0000 0000 

0x014 ECCPx_PXUDCTL R/W └  0x0000 0000 

0x018 ECCPx_CTL2 R/W ECCPx└ 2 0x0000 0000 

0x01C ECCPx_PXDTCTL R/W └  0x0000 0000 

0x020 ECCPx_PWMXOC R/W PWMx₮ └  0x0000 0000 

0x024 ECCPx_PXATRCTL R/W PWMx ₮  0x0000 0000 

0x028 ECCPx_PXASCTL0 R/W PWMx̓͂ └ 0 0x0000 0000 

0x02C ECCPx_PXASCTL1 R/W PWMx̓͂ └ 1 0x0000 0000 

0x03C ECCPx_IE R/W ECCPxҬ ᶏ  0x0000 0000 

0x040 ECCPx_EGIF R/W ECCPxҬ  0x0000 0000 

0x044 Tx_UDTIMX R/W Tx  0x0000 0000 

0x048 Tz_UDTIMZ R/W Tz  0x0000 0000 

0x04C ECCPx_DF R DMA  0x0000 0000 

0x050 ECCPx_C1 R 1 0x0000 0000 

0x054 ECCPx_C2 R 2 0x0000 0000 

0x058 ECCPx_C3 R 3 0x0000 0000 

0x05C ECCPx_C4 R 4 0x0000 0000 

0x064 ECCPx_DE R/W DMA ᶏ  0x0000 0000 
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Ẓ    ⱳ  ᵝṿ 

0x068 ECCPx_SRIC R/W ECCPxҬ  0x0000 0000 

0x06C ECCPx_CTL3 R/W ECCPx└ 3 0x0000 0000 

ECCP5 ̔0x4000 0380 

15.3.1  ECCPx_CTL1 ECCPx└ 1 

 15-3 ECCPx_CTL1 ECCPx┼ 1 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ CH4M<3:0>CH3M<3:0>CH2M<3:0>CH1M<3:0>

 

CH4M<3:0>̔ECCPxCH4 ᵝ 

0000 = / ῏  

0001 = ᶏ ̂Ḡ ̃ 

0010 = ̔ ₮ ̂CC4IF 1̃  

0011 = ᶏ ̂Ḡ ̃ 

0100 = ̔ ҩҊ ̂CC4IF 1̃  

0101 = ̔ ҩ҉ ̂CC4IF 1̃  

0110 = ̔ 4ҩ҉ ̂CC4IF 1̃  

0111 = ̔ 16ҩ҉ ̂CC4IF 1̃  

1000 = ̔ ̂CC4IF1̃  

1001 = ̔ ₮ᵞ ̂CC4IF1̃  

1010 = ̔ ֟ ᴆҬ ̂CCH4IF1̆ ECCPxCH4H

Ҍ ̃ 

1011 = ̔ Ԋᴆ̂CC4IF ᵝ 1̆ ECCPxβ Tz̆ ADC

ᶏ ꜚAD ̃ 

ῒ  = ᶏ ̂Ḡ ̃ 

CH3M<3:0>̔ECCPCH3 ᵝ 

0000 = / ῏  

0001 = ᶏ ̂Ḡ ̃ 

0010 = ̔ ₮ ̂CC3IF 1̃  

0011 = ᶏ ̂Ḡ ̃ 

0100 = ̔ ҩҊ ̂CC3IF 1̃  

0101 = ̔ ҩ҉ ̂CC3IF 1̃  

0110 = ̔ 4ҩ҉ ̂CC3IF 1̃  

0111 = ̔ 16ҩ҉ ̂CC3IF 1̃  

1000 = ̔ ₮ ̂CC3IF1̃  

1001 = ̔ ₮ᵞ ̂CC3IF1̃  

1010 = ̔ ֟ ᴆҬ ̂CC3IF1̆ ECCPxCH3H

Ҍ ̃ 

1011 = ̔ Ԋᴆ̂CC3IFᵝ 1̆ ECCPxβ Tx̆ ADC
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ᶏ ꜚAD ̃ 

ῒ  = ᶏ ̂Ḡ ̃ 

CH2M<3:0>̔ECCPCH2 ᵝ 

0000 = / ῏  

0001 = ᶏ ̂Ḡ ̃ 

0010 = ̔ ₮ ̂CC2IF1̃  

0011 = ᶏ ̂Ḡ ̃ 

0100 = ̔ ҩҊ ̂CC2IF1̃  

0101 = ̔ ҩ҉ ̂CC2IF1̃  

0110 = ̔ 4ҩ҉ ̂CC2IF1̃  

0111 = ̔ 16ҩ҉ ̂CC2IF1̃  

1000 = ̔ ₮ ̂CC2IF1̃  

1001 = ̔ ₮ᵞ ̂CC2IF1̃  

1010 = ̔ ֟ ᴆҬ ̂CC2IF1̆ ECCPxCH2H

Ҍ ̃ 

1011 = ̔ Ԋᴆ̂CC2IFᵝ 1̆ ECCPxβ Tx̆ ADC

ᶏ ꜚAD ̃ 

ῒ  = ᶏ ̂Ḡ ̃ 

CH1M<3:0>̔ECCP ᵝ 

0000 = / ῏ ȁ PWM̓͂  

0001 = ᶏ ̂Ḡ ̃ 

0010 = ̔ ₮ ̂CC1IF1̃  

0011 = ᶏ ̂Ḡ ̃ 

0100 = ̔ ҩҊ ̂CC1IF1̃  

0101 = ̔ ҩ҉ ̂CC1IF1̃  

0110 = ̔ 4 ҩ҉ ̂CC1IF1̃  

0111 = ̔ 16 ҩ҉ ̂CC1IF1̃  

1000 = ̔ ₮ ̂CC1IF1̃  

1001 = ̔ ₮ᵞ ̂CC1IF1̃  

1010 = ̔ ֟ ᴆҬ ̂CC1IF1̆ ECCPxCH1H

Ҍ ̃ 

1011 = ̔ Ԋᴆ̂CC1IFᵝ 1̆ ECCPxβ Tx̆ ADC

ᶏ ꜚAD ̃ 

1100 = PWM̆ Txᵬҹ 1/2/3̆Tzᵬҹ 4 ̆Tx

Tz ᶏ PWM ₮Ȃ 

1101 = PWM̆ Txᵬҹ 1/2/3̆Tzᵬҹ 4 ̆Tx

Tz ῃ ᶏ PWM ₮Ȃ 

1110 = PWM T̆xᵬҹ 1/2/3/4̆Txᶏ └ PWM

₮Ȃ 

 

̔CH1Mṿҹ̔1100ȁ11011110 CH1MȁCH2MȁCH3MȁCH4Mβ

ᵬ  
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15.3.2  ECCPx_Ry/PWM  

 15-4 ECCPx_Ry/PWM  

3
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2
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1
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1
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1
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1
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1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ ECCPXRY<15:0>

 

ECCPXRY<15:0>̔ Ҋ̆16 βECCPx_Ry ṿ Ҍ ҍTx ṿ

Ȃ ң ̆ECCPᴪ ԊᴆȂ 

PWM Ҋ̆ECCPx_RyᵬҹPWMxy Ȃ 

15.3.3  ECCPx_PXUDCTL└  

 15-5 ECCPx_PXUDCTL┼  

3
1

3
0

2
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2
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2
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2
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2
0
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ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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/W

R
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R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

P
X

M
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P
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U
D

E
V

T
3

P
X

U
D
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T
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P
X

U
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E
V

T
1

P
X

U
D

E
V

T
0

P
X

U
D

E
N

1

P
X

U
D

E
N

0

 

PXMPEN̔ ᵝ ꜚᶏ ᵝ 

0 = ῏ PWM ꜚ ⱳ  

1 = PWM ꜚ ⱳ  

PXUDEVT3̔ Ԋᴆ └ 3̂ PXUDEN1=1̃ 

0 = UDTIMZҹ0 Tzҹץ ȁ ȁ № ȁ

 

1 = ֟ Ԋᴆ̆ Tzҹ ȁ ȁ № ȁ

̆  

PXUDEVT2̔ Ԋᴆ └ 2̂ PXUDEN1=1̃ 

0 = UDTIMZҹ0 Tzҹ ₮ └  

1 = Tzҹ ₮ └  

PXUDEVT1̔ Ԋᴆ └ 1̂ PXUDEN0=1̃ 

0 = UDTIMXҹ0 Txҹץ ȁ ȁ № ȁ

 

1 = ֟ Ԋᴆ̆ Txҹץ ȁ ȁ № ȁ

̆  

PXUDEVT0̔ Ԋᴆ └ 0̂ PXUDEN0=1̃ 

0 = UDTIMXҹ0 Txҹץ ₮ └  

Txҹץ = 1 ₮ └  

PXUDEN1̔ ᶏ 1̂ └Tz̃ 

1 = ᾛ Tzҹץ ȁ ȁ № ȁ ȁ ₮ └
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Tzҹץ = 0 ȁ ȁ № ȁ ȁ ₮ └

 

PXUDEN0̔ ᶏ 0̂ └Tx̃ 

1 = ᾛ Txҹץ ȁ ȁ № ȁ ȁ ₮ └

 

Txҹץ = 0 ȁ ȁ № ȁ ȁ ₮ └

 

15.3.4  ECCPx_CTL2 ECCP└ 2 

 15-6 ECCPx_CTL2 ECCP┼ 2 
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TZSMS
<2:0>

TXTS
<2:0>

TXSMS
<2:0>

TXMMS
<2:0>

 

TZSMS<2:0>̔Tz׆ ᵝ 

׆ = 000  

100 = ̆ Ḥ TRGI₮ ҉ ꜚ̂ ᶏ TXEÑ 

101 = ̆ Ḥ TRGI ҹ ᶏ T̆RGI 

ҹᵞ Ả ̂ ᵝ̃ 

110 = ᵝ ̆ Ḥ TRGI₮ ҉ ∆ ̆

 

111 = 2̆ ҹ Ḥ TRGI  

ῒ  = ᶏ ̂Ḡ ̃ 

PXPWMI̔PWM ῀ ᶏ ᵝ 

0 = ᶏ  

1 = ᶏ PWM ῀  

PXXORM̔῀ ᶏ ᵝ 

0 = ᶏ  

1 = ᶏ ῀ ̆ ECCPxCH1HȁECCPxCH2HȁECCPxCH3H͂Ḥ

⌠ ̆ ₮ ⌠ / 1҉Ȃ 

PXSPM̔ ‖ ₮  

0 = ‖ ₮ ᶏ  

1 = ᶏ ‖ ₮  

TXMSSYNC̔Һ׆ ᵝ 

0 = ᶏ  

1 = ῀҉ Ԋᴆ ׆ᶏҺȁץ̆ Ȃ 

TXTS<2:0>̔ ῀ TRGI ᵝ1 

000 = 1  

001 = Ḡ  

                                                        
1 ֙ᵣ TXSMS=000Еה ɼװ ᾭ ɼTX TZ

ᵣ ҅ᵣ ɼ 
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010 = 5  

011 = Ḡ  

100 = ECCPxCH1H῀ 

101 = ECCPxCH2H῀ 

110 = ECCPxCH3H῀ 

111 = TxCK῀ 

TXSMS<2:0>̔Tx׆ ᵝ 

׆ = 000  

100 = ̆ Ḥ TRGI₮ ҉ ꜚ̂ ᶏ TXEÑ 

101 = ̆ Ḥ TRGI ҹ ᶏ ̆TRGI ҹ

ᵞ Ả ̂ ᵝ̃ 

110 = ᵝ ̆ Ḥ TRGI₮ ҉ ∆ ̆

 

111 = 2̆ ҹ Ḥ TRGI 

ῒ  = ᶏ ̂Ḡ ̃ 

TXMMS<2:0>̔Һ ᵝ 

000 = ᶏ ̂Ḡ ̃ 

001 = ᶏ Ḥ TXENᵬҹ ₮TRGO 

010 = TXIFḤ ᵬҹ ₮TRGÔ ₮ Ҭ ‖Ḥ ̃ 

011 = ECCPxCC1IF‖ᵬҹ ₮TRGO 

100 = ECCPxCH1Hᵬҹ ₮TRGO 

101 = ECCPxCH2Hᵬҹ ₮TRGO 

110 = ECCPxCH3Hᵬҹ ₮TRGO 

111 = ECCPxCH4Hᵬҹ ₮TRGO 

15.3.5  ECCPx_PXDTCTL└  

 15-7 ECCPx_PXDTCTL┼  
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ᵝ PXDC<7:0> PZDC<7:0>

 

PXDC<7:0>̔Tx(x=5,9)ҹ PWM ᵝ̆ ԍ 1/2/3

 

PZDC<7:0>̔Tz(z=6,10)ҹ PWM ᵝ̆ ԍ 4
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15.3.6  ECCPx_PWMXOC₮ └  

 15-8 ECCPx_PWMXOC₴ ┼  
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PXOC4H<1:0>̔ 4ҬECCPxCH4H₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

PXOC4L<1:0>̔ 4ҬECCPxCH4L₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

PXOC3H<1:0>̔ 3ҬECCPxCH3H₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

PXOC3L<1:0>̔ 3ҬECCPxCH3L₮ └ 

00 = PWM ₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

PXOC2H<1:0>̔ 2ҬECCPxCH2H₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

PXOC2L<1:0>̔ 2ҬECCPxCH2L₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

PXOC1H<1:0>̔ 1ҬECCPxCH1H₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 
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PXOC1L<1:0>̔ 1ҬECCPxCH1L₮ └ 

00 = PWM₮̆  

01 = PWM₮̆ᵞ  

10 = └ᵞ ₮ 

11 = └ ₮ 

15.3.7  ECCPx_PXATRCTL₮  

 15-9 ECCPx_PXATRCTL₴  
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PXCH4MOD̔PWMx 4 ₮ ᵝ 

0 = ₮ ̕ ECCPxCH4HECCPxCH4LҹPWM ₮ 

1 = ԑ ₮ ̕ECCPxCH4HECCPxCH4Lҹԑ ₮̆

└ⱳ  

PXCH3MOD̔PWMx 3 ₮ ᵝ 

0 = ₮ ̕ ECCPxCH3HECCPxCH3LҹPWM ₮ 

1 = ԑ ₮ ̕ECCPxCH3HECCPxCH3Lҹԑ ₮̆

└ⱳ  

PXCH2MOD̔PWMx 2 ₮ ᵝ 

0 = ₮ ̕ ECCPxCH2HECCPxCH2LҹPWM ₮ 

1 = ԑ ₮ ̕ECCPxCH2HECCPxCH2Lҹԑ ₮̆

└ⱳ  

PXCH1MOD̔PWMx 1 ₮ ᵝ 

0 = ₮ ̕ ECCPxCH1HECCPxCH1LҹPWM ₮ 

1 = ԑ ₮ ̕ECCPxCH1HECCPxCH1Lҹԑ ₮̆

└ⱳ  

̔ 

ECCPx_PWMXOC₮ └ ҍ ECCPx_PXATRCTL₮ ԑ

ᵬ Ȃᶛ ̆Ẋ 4 ₮ ̆ᵖ 4H ₮ └ ̆4L ₮

└ ᵞ ̆↕4Hҍ4L ₮ ̕Ẋ 4 ԑ ₮ ̆

4H ₮ └ ̆4L ₮ └ ᵞ ̆4Hҍ4L ₮ ̕ᵖ

4H ₮ └ ̆4L ₮ └Ӟ ̆↕ 4Hҍ 4L ₮ Ȃ

ԑ ₮ ҹ ԑ ᵞ ԑ Ȃ 
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15.3.8  ECCPx_PXASCTL0 ̓͂ └ 0 

 15-10 ECCPx_PXASCTL0 ῗ ┼ 0 
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PXASE4̔ 4 ꜚ῏ Ԋᴆ ᵝ 

0 = 4 ᵬ 

1 = ԅ῏ Ԋᴆ̕ 4ҹ῏  

PXASE3̔ 3 ꜚ῏ Ԋᴆ ᵝ 

0 = 3 ᵬ 

1 = ԅ῏ Ԋᴆ̕ 3ҹ῏  

PXASE2̔ 2 ꜚ῏ Ԋᴆ ᵝ 

0 = 2 ᵬ 

1 = ԅ῏ Ԋᴆ̕ 2ҹ῏  

PXASE1̔ 1 ꜚ῏ Ԋᴆ ᵝ 

0 = 1 ᵬ 

1 = ԅ῏ Ԋᴆ̕ 1ҹ῏  

PXASS4<1:0>̔ 4 ꜚ῏ ᵝ 

00 = ꜚ῏  

01 = 2/3₮  

10 = ECCPxBKIN҉ ᵞ  

11 = ECCPxBKIN҉ ᵞ 2/3₮ ῏ץ  

̔ ECCPx_PXASCTLPASSΐᵣ CMP2 CMP3Ȃ 

PXASS3<1:0>̔ 3 ꜚ῏ ᵝ 

00 = ꜚ῏  

01 = 3 ₮  

10 = ECCPxBKIN҉ ᵞ  

11 = ECCPxBKIN҉ ᵞ 3 ₮ ῏ץ  

PXASS2<1:0>̔ 2 ꜚ῏ ᵝ 

00 = ꜚ῏  

01 = 3 ₮  

10 = ECCPxBKIN҉ ᵞ  

11 = ECCPxBKIN҉ ᵞ 3 ₮ ῏ץ  

PXASS1<1:0>̔ 1 ꜚ῏ ᵝ 

00 = ꜚ῏  

01 = 3 ₮  

10 = ECCPxBKIN҉ ᵞ  

11 = ECCPxBKIN҉ ᵞ 3 ₮ ῏ץ  
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15.3.9  ECCPx_PXASCTL1῏ └ 1 

 15-11 ECCPx_PXASCTL1 ῗ ┼ 1 
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PXSS4H<1:0>̔ ECCPxCH4H῏ └ᵝ 

00 = ꜚ ECCPxCH4Hҹᵞ  

01 = ꜚ ECCPxCH4Hҹ  

1x = ꜚ ECCPxCH4Hҹ҈  

PXSS4L<1:0>̔ ECCPxCH4L῏ └ᵝ 

00 = ꜚ ECCPxCH4Lҹᵞ  

01 = ꜚ ECCPxCH4Lҹ  

1x = ꜚ ECCPxCH4Lҹ҈  

PXSS3H<1:0>̔ ECCPxCH3H῏ └ᵝ 

00 = ꜚ ECCPxCH3Hҹᵞ  

01 = ꜚ ECCPxCH3Hҹ  

1x = ꜚ ECCPxCH3Hҹ҈  

PXSS3L<1:0>̔ ECCPxCH3L῏ └ᵝ 

00 = ꜚ ECCPxCH3Lҹᵞ  

01 = ꜚ ECCPxCH3Lҹ  

1x = ꜚ ECCPxCH3Lҹ҈  

PXSS2H<1:0>̔ ECCPxCH2H῏ └ᵝ 

00 = ꜚ ECCPxCH2Hҹᵞ  

01 = ꜚ ECCPxCH2Hҹ  

1x = ꜚ ECCPxCH2Hҹ҈  

PXSS2L<1:0>̔ ECCPxCH2L῏ └ᵝ 

00 = ꜚ ECCPxCH2Lҹᵞ  

01 = ꜚ ECCPxCH2Lҹ  

1x = ꜚ ECCPxCH2Lҹ҈  

PXSS1H<1:0>̔ ECCPxCH1H῏ └ᵝ 

00 = ꜚ ECCPxCH1Hҹᵞ  

01 = ꜚ ECCPxCH1Hҹ  

1x = ꜚ ECCPxCH1Hҹ҈  

PXSS1L<1:0>̔ ECCPxCH1L῏ └ᵝ 

00 = ꜚ ECCPxCH1Lҹᵞ  

01 = ꜚ ECCPxCH1Lҹ  

1x = ꜚ ECCPxCH1Lҹ҈  
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15.3.10  ECCPx_IE ECCPxҬ ᶏ  

 15-12 ECCPx_IE ECCPxҲ ᶕ  
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PDIE̔β ԊᴆҬ ᶏ ᵝ 

0 = β ԊᴆҬ  

1 = ᾛ ᵝ ԊᴆҬ  

CPIE̔RDA CPD Ҭ ᶏ ᵝ 

0 = RDA CPD Ҭ  

1 = ᾛ RDA CPD Ҭ  

TXUIE̔Tx ԊᴆҬ ᶏ ᵝ 

0 = Tx Ҭ  

1 = ᾛ Tx Ҭ  

TZUIE̔Tz ԊᴆҬ ᶏ ᵝ 

0 = Tz Ҭ  

1 = ᾛ Tz Ҭ  

TXIE̔Tx ₮Ҭ ᶏ ᵝ 

0 = Tx ₮Ҭ  

1 = ᾛ Tx ₮Ҭ  

TZIE̔Tz ₮Ҭ ᶏ ᵝ 

0 = Tx ₮Ҭ  

1 = ᾛ Tx ₮Ҭ  

TXTIE̔Tx ԊᴆҬ ᶏ ᵝ 

0 = Tx Ҭ  

1 = ᾛ Tx Ҭ  

CC4IE̔ECCPx 4 / Ҭ ᶏ ᵝ 

0 = ECCPx 4 / Ҭ  

1 = ᾛ ECCPx 4 / Ҭ  

CC3IE̔ECCPx 3 / Ҭ ᶏ ᵝ 

0 = ECCPx 3 / Ҭ  

1 = ᾛ ECCPx 3 / Ҭ  

CC2IE̔ECCPx 2 / Ҭ ᶏ ᵝ 

0 = ECCPx 2 / Ҭ  

1 = ᾛ ECCPx 2 / Ҭ  

CC1IE̔ECCPx 1 / Ҭ ᶏ ᵝ 

0 = ECCPx 1 / Ҭ  

1 = ᾛ ECCPx 1 / Ҭ  
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15.3.11  ECCPx_EGIF ECCPxҬ /Ԋᴆ֟  

 15-13 ECCPx_EGIF ECCPxҲ /Ԑᴌ֥  
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PDIF̔ᵝ ԊᴆҬ  

0 = ᵝ ԊᴆҬ  

1 = β ԊᴆҬ  

TXUIF̔Tx ԊᴆҬ  

0 = Tx Ҭ  

1 = Tx Ҭ  

TZUIF̔Tz ԊᴆҬ  

0 = Tz Ҭ  

1 = Tz Ҭ  

TXIF̔Tx ₮Ҭ  

0 = Tx ₮Ҭ  

1 = Tx ₮Ҭ  

TZIF̔Tz ₮Ҭ  

0 = Tz₮Ҭ  

1 = Tz₮Ҭ  

TXTIF̔Tx ԊᴆҬ  

0 = Tx Ҭ  

1 = Tx Ҭ  

CC4IF̔ECCPx 4 / Ҭ  

0 = ECCPx4 / Ԋᴆ  

1 = ECCPx4 / Ԋᴆ 

CC3IF̔ECCPx 3 / Ҭ  

0 = ECCPx3 / Ԋᴆ  

1 =ECCPx3 / Ԋᴆ 

CC2IF̔ECCPx 2 / Ҭ  

0 = ECCPx2 / Ԋᴆ  

1 = ECCPx2 / Ԋᴆ 

CC1IF̔ECCPx 1 / Ҭ  

0 = ECCPx1 / Ԋᴆ  

1 = ECCPx1 / Ԋᴆ 

TXTRG̔֟ Ԋᴆ̂ ᵝ ᴆ ó1ô̆ԍ֟ ѿҩ Ԋᴆ̆ Ả

ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = ECCPxIFҬ TXTIF=1,ᶏ Ҭ DMA,↕֟

Ҭ DMA 



KF32LS∆ ῳV3.1 

 - 216/592 - 

CC4G̔֟ 4 / Ԋᴆ̂ ᵝ ᴆ ó1ô̆ ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = 4҉֟ ѿҩ / ԊᴆȂ 

̂ CC1G̃ 

CC3G̔֟ 3 / Ԋᴆ̂ ᵝ ᴆ ó1ô̆ ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = 3҉֟ ѿҩ / ԊᴆȂ 

̂ CC1G̃ 

CC2G̔֟ 2 / Ԋᴆ̂ ᵝ ᴆ ó1ô̆ ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = 2҉֟ ѿҩ / ԊᴆȂ 

̂ CC1G̃ 

CC1G̔֟ 1 / Ԋᴆ̂ ᵝ ᴆ ó1ô̆ ᴆ ꜚ ó0ôȂ̃  

0 = ꜚᵬ 

1 = 1҉֟ ѿҩ / ԊᴆȂ 

1 ҹ ̔ CC1IF=1̆ ᶏ Ҭ DMA,↕

֟ Ҭ DMAȂ 

1 ҹ ̔ ╠ ṿ ECCPx_C1̆

ғ CC1IF=1̆ ᶏ Ҭ DMA,↕֟ Ҭ DMA 

CPIF̔RDA CPD Ҭ ᵝ 

0 = RDA CPD ԊᴆҬ  

1 = RDA CPD ԊᴆҬ  

/ ECCPҬ

TXI E

TXI F

TXTI E

TXTI F

TXUI E

TXUI F

CC4I E

CC4I F

CC3I E

CC3I F

CC2I E

CC2I F

CC1I E

CC1I F

TZI E

TZI F

TZUI E

TZUI F

PDI E

PDI F

CPI E

CPI F

 

 15-2 /ECCPҲ  
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15.3.12  Tx_UDTIMX/Tz_UDTIMZ  

 15-14 Tx_UDTIMX  
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ᵝ UDCNT<7:0>

 

UDCNT<7:0>̔Tx ṿ 

 15-15 Tz_UDTIMZ  
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R
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ᵝ UDCNT<7:0>

 

UDCNT<7:0>̔Tz ṿ 

ᶏ Tx/Tz ⱳ ̆ ECCPx_PXUDCTLҬ PXUDEVT0=0̆

↕ ṿ Tx_UDTIMX/Tz_UDTIMZṿ ᴪ Txҹ

₮ └ȁ ₮ ̆ PXUDEVT2ᵝȂ ECCPx_PXUDCTL

Ҭ PXUDEVT1=0̆↕ Tx_UDTIMX/Tz_UDTIMZṿ Ҋ

⌠0 ᴪ Txҹ ȁ ȁ № ⌠ ‖ Ҭ̆

PXUDEVT3ᵝȂ 

15.3.13  ECCPx_DFDMA  

 15-16 ECCPx_DF DMA  
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TXUDF̔Tx ԊᴆDMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = Tx DMA  

1 = Tx DMA  

TZUDF̔Tz ԊᴆDMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = Tz DMA  

1 = Tz DMA  

TRIGDF̔Tx ԊᴆDMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = Tx DMA  

1 = Tx DMA  
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CLSDF̔῏ Ԋᴆ DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = ῏ Ԋᴆ DMA  

1 = ԅ῏ Ԋᴆ̆ғCCPxASDEᶏ  

CH4DF̔ECCPx 4 / DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = ECCPx4 / Ԋᴆ DMA  

1 = ECCPx4 / Ԋᴆ DMA 

CH3DF̔ECCPx 3 / DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = ECCPx3 / Ԋᴆ DMA  

1 = ECCPx3 / Ԋᴆ DMA 

CH2DF̔ECCPx 2 / DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = ECCPx2 / Ԋᴆ DMA  

1 = ECCPx2 / Ԋᴆ DMA 

CH1DF̔ECCPx 1 / DMA ̂DMA ᵝ ᴆ ꜚ ̃ 

0 = ECCPx1 / Ԋᴆ DMA  

1 = ECCPx1 / Ԋᴆ DMA 

15.3.14  ECCPx_Cy ECCPx 

 15-17 ECCPx_Cy ECCPx 
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ᵝ ECCPXCY<15:0>

 

ECCPXCY<15:0>̔ Ҋ ̆ ECCPxCHy Ԋᴆ ̆ECCPx_Cy

Tx_CNT 16βṿȂ 

15.3.15  ECCPx_DE ECCPxDMAᶏ  

 15-18 ECCPx_DE ECCPxDMAᶕ  
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TXUDE̔Tx Ԋᴆ DMA ᶏ ᵝ 

0 = Ԋᴆ DMA  

1 = ᾛ Ԋᴆ DMA  

TZUDE̔Tz Ԋᴆ DMA ᶏ ᵝ 

0 = Ԋᴆ DMA  

1 = ᾛ Ԋᴆ DMA  

TXTDE̔ Ԋᴆ DMA ᶏ ᵝ 
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0 = Ԋᴆ DMA  

1 = ᾛ Ԋᴆ DMA  

CLSDE̔̓͂ Ԋᴆ DMA ᶏ ᵝ 

0 = ̓͂ Ԋᴆ DMA  

1 = ᾛ ῏ Ԋᴆ DMA  

CH4DE̔ / 4 DMA ᶏ ᵝ 

0 = / 4 DMA  

1 = ᾛ / 4 DMA  

CH3DE̔ᾛ / 3 DMA ᶏ ᵝ 

0 = / 3 DMA  

1 = ᾛ / 3 DMA  

CH2DE̔ᾛ / 2 DMA ᶏ ᵝ 

0 = / 2 DMA  

1 = ᾛ / 2 DMA  

CH1DE̔ᾛ / 1 DMA ᶏ ᵝ 

0 = / 1 DMA  

1 = ᾛ / 1 DMA  

15.3.16  ECCPx_SRIC ECCPxҬ  

 15-19 ECCPx_SRIC ECCPxҲ  
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PDIC̔β ԊᴆҬ ᵝ 

0 = Ҍ ᵝ ԊᴆҬ  

1 = β ԊᴆҬ  

CPIC̔RDA CPD Ҭ ᵝ 

0 = Ҍ RDA CPD Ҭ  

1 = RDA CPD Ҭ  

TXUIC̔Tx ԊᴆҬ ᵝ 

0 = Ҍ Tx ԊᴆҬ  

1 = Tx ԊᴆҬ  

TZUIC̔Tz ԊᴆҬ ᵝ 

0 = Ҍ Tz ԊᴆҬ  

1 = Tz ԊᴆҬ  

TXIC̔Tx ₮Ҭ ᵝ 

0 = Ҍ Tx ₮Ҭ  

1 = Tx ₮Ҭ  

TZIC̔Tz₮Ҭ ᵝ 

0 = Ҍ Tz₮Ҭ  
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1 = Tz₮Ҭ  

TXTIC̔Tx ԊᴆҬ ᵝ 

0 = Ҍ Tx ԊᴆҬ  

1 = Tx ԊᴆҬ  

CC4IC̔ECCPx 4 / Ҭ ᵝ 

0 = Ҍ ECCPx 4 / Ҭ  

1 = ECCPx 4 / Ҭ  

CC3IC̔ECCPx 3 / Ҭ ᵝ 

0 = Ҍ ECCPx 3 / Ҭ  

1 = ECCPx 3 / Ҭ  

CC2IC̔ECCPx 2 / Ҭ ᵝ 

0 = Ҍ ECCPx 2 / Ҭ  

1 = ECCPx 2 / Ҭ  

CC1IC̔ECCPx 1 / Ҭ ᵝ 

0 = Ҍ ECCPx 1 / Ҭ  

1 = ECCPx 1 / Ҭ  

15.3.17  ECCPx_CTL3 ECCP└ 3 

 15-20 ECCPx_CTL3 ECCP┼ 3 
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PXRSEN̔PWMx 1/2/3/4ᶏ ᵝ 

0 = ꜚ̓͂ ̆PXASE ᴆ ץ̆ PWM 

1 = ꜚ̓͂ ̆ѿ ῏ Ԋᴆ ̆PXASEβ ꜚ ̆PWM ꜚ  

TUNITE̔TxȁTz ᶏ ᵝ 

0 = Ҍ TxȁTz  

1 =Tx Tz ѿҩ32β  

PXSPMST̔ ‖ ₮  

0 = ‖ ₮ Ҍ῏ ᶏ ᵝ 

1 = ‖ ₮ ῏ ᶏ ᵝ 
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15.3.18  ECCPx_PDCTL ECCPᵝ └  

 15-21 ECCPx_PDCTL ECCPr ┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R R R

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

S
M

P
E

N

T
I2

_
E

N

T
I1

_
E

N

T
I0

E
N

C
M

P
E

C
P

E
<

1
:0

>

CPD
<2:0>
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<2:0>

 

CPD<2:0>̔TI<2:0>Ḥ ᵝ̆ ᵝҍRDA<2:0>Ḥ ̆CPIFβ 1 

RDA<2:0>̔ҍᵝ ῀Ḥ TI<2:0>β̆ CMPE1  

SMPEN̔ ῀ ⱳ ᶏ ᵝ 

0 = ⱳ  

1 = ᶏ ⱳ  

TI2_EN̔TI2͂ ᶏ ᵝ 

0 = TI2͂  

1 = ᶏ TI2͂  

TI1_EN̔TI1͂ ᶏ ᵝ 

0 = TI1͂  

1 = ᶏ TI1͂  

TI0_EN̔TI0͂ ᶏ ᵝ 

0 = TI0͂  

1 = ᶏ TI0͂  

CMPE̔β ᶏ ᵝ 

0 = β  

PDIF TIxḤ  

1 = ᶏ ᵝ  

PDIF TIxḤ ץ̆ TIxRDA  

CPE<1:0>̔TIxḤ ῀ ᵝ 

00 = ⱳ  

01 = ҉  

10 = Ҋ  

01 = ҉ Ҋ  

15.3.19  ECCPx_PXASCTL ῏ └  

 15-22 ECCPx_PXASCTLῗ ┼  
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PXASS̔ ῏ ᵝ̆ECCPx_PXASCTL0 ₮ ᵬҹ῏
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0 = 3 ₮ ᵬҹ῏  

1 = 2 ₮ ᵬҹ῏  
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15.4  

ECCPx ECCPxCH1HȁECCPxCH2HȁECCPxCH3HȁECCPxCH4H4ҩ

҉ Ȃ ҩ Ҋ̆ ECCPxCHyH Ԋᴆ ̆ Tx/Tz

16βṿ ῀ECCPx_RyȂ ̆ Txҹץ1/2/3 ̆ ץ4

Tzҹ Ȃ 

№ 1

1:1,1:4,1:16 ECCPx_Cy

Tx/Tz

Fosc

CHyM<3:0>

CCyIF 1

ᶏ

ECCPxCHyH

 

 15-3  

Ԋᴆ ӈҹץҊ ӊѿ̆ ғ ECCPx_CTL1

Ҭ ᵝCHyM<3:0>̔ 

 ̧ 0100 = ҩҊ  

 ̧ 0101 = ҩ҉  

 ̧ 0110 = 4ҩ҉  

 ̧ 0111 = 16ҩ҉  

ѿҩ ̆ECCPx_EGIFҬ CCyIF1̆ ECCPx_SRIC

CCyICᵝ 1 ᴪ Ȃ ECCPx_CyҬ ṿ ӊ╠ ѿ

̆ Ӈӊ╠ ṿ ṿ Ȃ 

̆ ᴪ֟ Ҭ Ȃ Ḡ ECCPx_IEҬ

CCyIE Ҭ ᾛ ᵝ ץ ᾧ֟ Ҭ Ȃ ᵬ ᴋᵥ ӊ Ӟ

ECCPx_EGIFҬ Ҭ ᵝCCyIFȂ 

ECCPx_CTL1Ҭ CHyM<3:0>ᵝ ԅ4 № ̂ 1,4,16ҩ

҉ Ȃ̃ ῏ ECCP ̆ ᴪ № Ȃ

ᴋᵥ ᵝ № Ȃ 

ѿ׆ № ℗ ⌠ ѿ № Ҍᴪ № ̆p

ᴪ֟ Ҭ Ȃ ᾧ₮ Ҍ ᵬ̆ № ╠

ECCPx_CTL1 ῏ Ȃ 

15.4.1  PWM  

ѿҩ ᶛ̆ Ҋ↓ ≢ ̆ ᵬҍ ῀ ̔ 

ECCPx_CTL2 PXPWMI=1̆ PWM Ȃ̂ 1 PWM ῀Ḥ

⌠ 1 2 ῀Ȃ̃  

ECCPx_CTL2 TXSMS<2:0>ҹ110̔ ᵝ ̆ Ḥ TRGI₮ ҉

∆ ̆ Ȃ 

ECCPx_CTL2 TXTS<2:0>ҹ100̔ECCPxCH1͂ᵬҹ ῀̂TRGĨ 

(1) CH1M<3:0>=0100/0101 1 ҩҊ /҉ ̕CH2M 
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<3:0>=0101/0100 2 ҩ҉ /Ҋ Ȃ 

1/2 ECCPx_C1/2ץ ⌠ ῀Ḥ ᵞ Ȃ 

̔ 1҉ ̆ 2Ҋ ̆↕ECCPx_C1 ⌠ Ḥ

ṿ ĔCCPx_C2 ⌠ Ḥ ̕ 1Ҋ ̆

2҉ ̆↕ECCPx_C1 ⌠ Ḥ ̆ECCPx_C2

⌠ Ḥ ṿ̕ 

15.4.2  ῏  

ECCPxCH1H/LȁECCPxCH2H/LȁECCPxCH3H/LȁECCPxCH4H/Lῃ ᵬҹPWM 

₮ ῒ̆ҬECCPxCH1HȁECCPxCH2HȁECCPxCH3HȁECCPxCH4Hᵬҹ ῀ȁ

ץ₮ ᶫҺ׆ Ҭ ῀ TRGI ₮ TRGO Ȃ ԍ

ⱳ ̆ῒ ῀ ₮ ᴆ ꜚ Ȃ̂ ∆ ’Ҋ ҹ ₮̃ 

15.4.3  ҍ ᴰ  

ᶏ ECCP֟ PWMḤ ꜚ ̆ ץ ѿҩ ᵬҹñ

ò ᴰ Ȃΐᵣ ñPWM ץ῀ ᴰ ⱳ òȂ 

15.4.4  Ҭ ҍDMA  

ѿҩ ̆ECCPx_EGIFҬ CCyIF1̆ ECCPx_SRIC

CCyICᵝ 1 ᴪ ̆CCyIC1 ᴆ Ḡץ Ҭ ᵝ

1Ȃ ECCPx_IEҬ CCyIEᵝҹ 1̆ ↕Ҭ INT_EIF1Ҭ

Ҭ ᵝ 1Ȃ 

ECCP DMA ᶏ / ľTx/TzDMA(

)Ŀ №Ȃ 

15.5  

15.5.1  ⱳ  

ECCPxCH1HȁECCPxCH2HȁECCPxCH3HȁECCPxCH4H4ҩ ҹ

Ȃ ̆ Txҹץ1/2/3 ̆ Tzҹץ4 Ȃ 

Ҋ̆16β ECCPx_Ry ṿ Ҍ ҍTx/Tz ṿ Ȃ ң

̆ECCP ᴪ₮ Ҋ₃ץ ’̔ 

 ̧ ECCPxCHyH ₮  

 ̧ ECCPxCHyH₮  

 ̧ ECCPxCHyH₮ᵞ  

 ̧ ֟ ᴆҬ Ḥ  

 ̧ ֟ Ԋᴆ Ḥ  

ECCPxCHyHꜚᵬ ‗ԍECCPx_CTL1ҬCHyM<3:0>└ᵝ ṿȂ 

ᴪ֟ Ҭ Ȃ Ҋ ̔ 
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₮

ECCPx_Ry

Tx/Tz

CCyIF 1

CHyM<3:0>

R

S

Q

Ԋᴆ

ECCPxCHyH

 

 15-4  

₮ ̂CHyM<3:0>=0010̃ ̆ ̆ECCPxCHyH

₮ ̆ CCyIF1Ȃ 

̂CHyM<3:0>=10001001̃ ̆ ̆ECCPxCHyH

₮ ᵞ ̆ ғ CCyIF1Ȃ 

ԅ ᴆҬ ̂CHyM<3:0>=1010)̆ ̆ ECCyIF1̆

ᵖ ECCP Ҍᴪ └CHyH Ȃ 

ԅ Ԋᴆ ̂CHyM <3:0>=1011̃ ̆ ̆ECCPxᴪ ֟

Ԋᴆ ₮̆ CCyIF1̆ ᵖ ECCPxҌᴪ └ECCPxCHyHȂ

ADC ᶏ ̆ ꜚAD ȂᵖTx/Tz Ҍᴪ ᵝ̆ ⌠Tx/Tz ‖

Ҋѿҩ҉ ᵝȂ׆ ᶏECCPx_Ry ҉ ҹԅTx/Tz16β

Ȃ 

15.5.2  Ҭ ҍDMA  

Ҋ̆ ECCPx_RyṿҍTx/Tz ṿ ĔCCPx_EGIFҬ

CCyIF1, ECCPx_SRICCCyICᵝ 1 ᴪ C̆CyIC1

ᴆ Ḡץ Ҭ ᵝ 1Ȃ ECCPx_IEҬ CCyIEᵝҹ 1̆

↕Ҭ INT_EIF1Ҭ Ҭ ᵝ 1Ȃ 

ECCP DMA ᶏ / ľTx/TzDMA(

)Ŀ №Ȃ 

15.6 PWM  

ECCP5PWM ҹ PWM Ȃ῍ 4ҩ ̆ 8ҩҌ ₮

PWMḤ №̆ 16βȂ PWM y(y=1,2,3,4)Ҋ ̔ 
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Tx

PPX

ECCPx_Ry

‖

‖

₮ └

PXASCTL0 PWMx ꜚ῏ └

PWMx ꜚ῏ └

PXASCTL1

CCPx_BKIN

PWMXOC PWMx ₮ └

PXDTCTL PWMx └

PXATRCTL ‖ └

ECCPx ₮ └

 

 15-5 PWM  

ECCPx_CTL1└ CHyM<3:0>ץᶏ PWMx ⱳ Ȃ

PWM PWM Ҋ̆ 1/2/3῍ Txᵬҹ ̆ 4 Tzᵬҹ

̕ PWM Ҋ̆ 1/2/3/4῍ Txᵬҹ Ȃ 

ҩPWMx ѿҩ └ⱳ ῒ̆Ҭ EECPx_PXDTCTLץ

1/2/3/4 Ȃ ҩ Ȃ 

ҩPWMx ҹ16β ECCPx_RyȂ Tx PPX

‖ ̆ Tz PPZ ‖ Ȃ 

ҩPWMx №≢ 2ҩҌ ₮PWMḤ ̆ῒҬ̆ 4 ₮

ҹECCPxCH4H/ECCPxC4L,3 ₮ ҹECCPxCH3H/ECCPxCH3L̆ 2 ₮

ҹECCPxCH2H/ECCPxCH2L̆ 1 ₮ ҹECCPxCH1H/ECCPxCH1LȂ 

ҩPWMx 2 ₮ ̔ ₮ ԑ ₮ ̆ ñPWMx

₮ └ ò Ȃ ECCPx_PXATRCTLҬ PxCHyMODᵝ

₮ Ȃԑ ₮ └ⱳ Ȃ 

ECCPx_PWMXOC₮ └ ץ └PWM ₮ ₮PWMḤ

└ ₮ Ȃ ₮ PWMḤ ̆ῒ ₮ ᵞ ̕ ҹ └

₮ ̆ ₮ ᵞ Ȃ 

 15-23 PWMx ₴ ┼  

PWMx₮  PxCHyMOD  

₮  0 
PWMx 1/2/3/4 2ҩ ₮ PWMḤ

̆Ҍ └ 

ԑ ₮  1 
ҩ ₮ ҹԑ ₮ ԑ̕ ₮

└ⱳ  

̔ ₮ ׃ №Ȃ 
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15.6.1  PWMx ȁ №  

15.6.1.1  PWMx  

PWMxץTx/Tzᵬҹ T̆x/Tz 16β PPX PPZ

̆ῒṿ ҹ 0͘ 65535Ȃ PWMxҹ ̆PWMx 1/2/3

ᶏ Txᵬҹ ̆ 4ᶏ Tzᵬҹ ̕ PWMxҹ ̆ 1/2/3/4

ᶏ Txᵬҹ Ȃ 

Ҋ Ҭ Ҋ̆ Ҍ Ҭ̆ Ҋ ⌠

ṿ ңṐȂPWMx Ҭ №≢ Ҋ Ȃ 

Ҋ Ὲ ̔ 

 )(TxTsysclk1)(PPXPWM №¶¶+=  ῎  15-1 

 )(TzTsysclk1)(PPZPWM №¶¶+=  ῎  15-2 

Ҭ Ҋ Ὲ ̔ 

 2TxTsysclkPPXPWM ¶¶¶= №  ῎  15-3 

 2TzTsysclkPPZPWM ¶¶¶= №  ῎  15-4 

 ̔Tsysclkҹ ᵬ ṕ  

ҹ ‖ ̆ PXUDEN0/1ҹ1 ȂῒҬPXUDEN0└

Txҹץ ̆PXUDEN1└ץTzҹ Ȃ 

PXUDEN0/1ҹ 1 ̆ PXUDEVTx̂x=1, 3̃ ץ └ ȂῒҬ

PXUDEN0└ץTxҹ ̆PXUDEN1 Tzҹץ└ Ȃ 

PXUDEVT1/3ҹ 0̆↕ ץ ⌠ ‖ Ҭ̕

PXUDEVT1/3ҹ1 ↕̆ ⌠ ‖ Ҭ ғ̆Tx Ȃ Ҋѿ

╠̆ ᴆ PXUDEVT1/3̆Ῥ 1 ѿ Ȃ 

̔ PWMᶏ ̆Tx/Tzꜚ Ȃ 

15.6.1.2  PWMx  

PWMx 4ҩPWM ̆ ҩPWM 1ҩ ̆ ҩ

ҹ16β̆ ECCPx_Ry Ȃ 

Ҍ Ҋ Ҍѿ Ȃ Ҭ Ҋ̆ ‖

Ҋ Ȃ 

Ҋ ‖ Ὲ ̔ 

 )Tx/Tz(TsysclkCCPx_Ry №‖ ¶¶=  ῎  15-5 

 
1PPX

CCPx_Ry

PWM +
==

‖
 ῎  15-6 

̔̂ 1̃ Tsysclkҹ ᵬ ṕ  

 

Ҭ Ҋ ‖ Ὲ ̔ 

 2)Tx/Tz(TsysclkCCPx_Ry ¶¶¶= №‖  ῎  15-7 

 
PPX

CCPx_Ry

PWM
==

‖
 ῎  15-8 

̔̂ 1̃ Tsysclkҹ ᵬ ṕ  
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҉ Ὲ ̆ ҹ0% 100% ᴆ Ҋ̔ 

 ̧ ̔ 

0%̔ ҹ0 

100%̔ ҹ ԍ ԍ̂PPX+1̃ 

 ̧ Ҭ ̔ 

0%̔ ҹ0 

100%̔ ҹ ԍ ԍPPX 

 ̧ ԑ Ҋ̆ ҹ0% 100%̆ PWM ῀ ̆

↕Ҍ ῀ Ȃ 

ҹ ‖ ̆ PXUDEN0/1ҹ1 ȂῒҬPXUDEN0

Txҹץ└ ̆ ̆PXUDEN1└ץTzҹ Ȃ 

PXUDEN0/1ҹ 1 ̆ PXUDEVTx̂x=1,3̃ ץ └ ̆ Ȃ

ῒҬ PXUDEN0└ץ Txҹ ̆ ̆PXUDEN1 ץ└ Tzҹ

̆ Ȃ 

PXUDEVT1/3ҹ 0̆ ↕ ץ ⌠ ‖ Ҭ̕

PXUDEVT1/3ҹ1 ↕̆ ⌠ ‖ Ҭ ғ̆Tx Ȃ Ҋѿ

╠̆ ᴆ PXUDEVT1/3̆ Ῥ 1 ѿ Ȃ 

̂ ̔ PWMᶏ ̆Tx/Tzꜚ Ȃ̃  

15.6.1.3  PWMx№  

№ Ὲ Ҋ Ȃ 

 %100/(%) ³= TxclkPW M FF№  ῎  15-9 

 )/()bits( 2 TxclkPW M TTLog=№  ῎  15-10 

̔TxclkҹTsysclk№  

15.6.2  PWMḤ  

Tx_CTL└ Ҭ TXCMS<2:0> ᵝ 000/100̆֟

PWMḤ ҹ PWMḤ Ȃ Ҋ̆PWMḤ PPX ‗

̆ 16β CCPx_Ry‗ Ȃ 

Ҋ ҹ Ҋ PWM ₮ Ȃ PWM ₮ҹ ̆

₮ ̆ ҍ ᵞ̕ PWM ₮ᵞ ̆ ₮

ᵞ ̆ ҍ Ȃ 

҉ Ҋ̆ 0̆ Ӈ ҩ PWMx ₮

Ȃ ԍ PPX ṿ̆ Ӈ ҩ PWM ₮

Ȃ 

Ҋ Ҋ̆ ԍ ṿ̆ Ӈ ҩ PWMx

₮ Ȃ ԍ PPX ṿ̆ Ӈ ҩ PWM

₮ Ȃ 
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1

2

3

PWM ₮1

PWM ₮2

PWM ₮3

 

 15-6 ECCPҏ PWM ₴ 

1

2

3

PWM ₮1

PWM ₮2

PWM ₮3

 

 15-7 ECCPҐ PWM ₴ 

15.6.3  Ҭ PWMḤ  

Tx_CTL└ Ҭ TXCMS<2:0> ᵝ x01,x10,x11̆֟

PWMḤ ҹҬ PWMḤ Ȃ Ҋ̆PWMḤ PPX

‗ ̆ᵖ ̆ Ҭ ṿ ѿ Ȃ Ӟ 16β

ECCPx_Ry‗ Ȃ ̆PWM ₮ Ȃ 

Ҋ ҹҬ Ҋ PWM ₮ Ȃ PWM ₮ҹ ̆

₮ ̆ ҍ ̕ PWM ₮ᵞ ̆ ₮

ᵞ ̆ ҍ Ȃ 

ṿҹ 0̆ ↕ ҩPWM ₮ ҹᵞ ̆ ṿ ṿ
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ԍ ̆↕ ҩPWM ₮ ҹ Ȃ 

CCPxR3

CCPxR2

CCPxR1

PPx

PWM ₮1

PWM ₮2

PWM ₮3

TX ṿ
/2

 

 15-8 ECCPҲ PWM ₴ 

15.6.4  PWMḤ ֟ Ҭ  

Tx_CTL└ Ҭ TXCMS<2:0>ץ Tx ׆̆ ֟

Ҭ PWMḤ Ȃ Tx ҉/Ҋ ̆֟ PWMḤ ̕

Tx ҉ Ҋ ̆֟ Ҭ PWMḤ Ȃ 

Tx_CTL Ҭ TXCMS<2:0>ᵝ └ ₮Ҭ ̆↕ ץ Ҍ

PWMҬ ᵬȂ TXCMS<2:0>=000̆Txҹ Ҋ ̆ Ҋ ֟

Ҭ ̆ Tx ⌠0 ֟ ѿҩҬ Ḥ Ȃ TXCMS<2:0>=100̂ ҉ ̃̆

҉ ֟ Ҭ ̆Ӟ PPX Tx Ṝ֟ ѿҩҬ Ḥ Ȃ

TXCMS<2:0>=x01( ҉ Ҋ )̆ ҉ ֟ Ҭ ̆Ӟ Tx ҉

⌠ ṿ Ṝ֟ ѿҩҬ Ḥ Ȃ TXCMS<2:0>=x10( ҉ Ҋ )̆ Ҋ

֟ Ҭ ̆ Tx Ҋ ⁞ҹ0 Ṝ֟ ѿҩҬ Ḥ Ȃ TXCMS<2:0>=x11

( ҉ Ҋ )̆ ҉ Ҋ Ҭ ̆ Ҋ ץ PPX Tx ץ

Tx Ҋ ⌠0 ֟ Ҭ Ḥ Ȃ ҉ ᶏ̆ ҉ Ҭ ; Ҋ

̆ᶏ Ҋ Ҭ ; ҉ Ҋ ᶏץ 3 Ҭ ֟ Ȃ 

15.6.5  ₮  

ECCPx_PXATRCTLҬ PXCHyMOD̂y=1,2,3,4̃β Ҭ ᵝ ҹ 0̆

ץ ₮ Ȃ 

PWMxᶏ ₮ ̆ ҩ 2ҩ ₮ ѿҩPWMḤ Ȃ

Ҋ ̆ ₮ Ҋ̆ ECCPxCH3HECCPxCH3Lң ҹPWM

₮ ᶛ̆ῒ ’ҍ ᵌȂ 
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‖

PWM

ECCPx_R3

=Tx_CNT

ECCP_PPX

=Tx_CNT

(a) 3ң ₮     

CCPxCH3H:

CCPxCH3L:

 

 15-9 PWMx₴ ᶡ 

15.6.6  ԑ ₮  

ECCPx_PXATRCTLPXCHyMODβ ҹ 1̆ ץ PWMx

ҹԑ ₮ Ȃ Ҋ̆ ҩ ңҩ ₮ҹԑ ₮̆ ꜚ

̆ Ҋ ҹ 1 └ ԑ ₮ Ȃ 

ᵞ

CCPxCH1H

CCPxCH1L

CCPxCH1H

CCPxCH1L

‖

PWM

 

 15-10 ECCPԝ ₴ ᶡ 

Ӟ ץ 2/3/4ԑ ₮ Ȃԑ ₮ ԍ └ԑ ῃ

└ ̆ Ҋ ҹ̆ 1ԑ ₮ ԍԑ ῃ └ ᶛȂԑ

₮ ԍңҩ ῏ ԑ └ ̆ ᶏ 2ҩPWMḤ └4ҩ ῏ ῃ

└ Ȃῒז Ȃ 
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ꜚ

ꜚ

CCPxCH1H

CCPxCH1L

(a) 

ꜚ

ꜚ

ꜚ

ꜚ

(b) ῃ

VCC

GND

QA1

QA2
QB1

QB2

QB

QA

CCPxCH1H

CCPxCH1L

 

 15-11 ECCPԝ ₴ Ӄᶡ 

ԑ ₮ ΐ ⱳ ̆ ԍ֟ ῏ ᾝᴆ

̆ ԑ ꜚ Ҭ֟ ̆ ῏ Ȃ

ECCPx_PXDTCTLҬ PXDC<6:0>ᵝ ṿ ץ Txҹ PWM

ĔCCPx_PXDTCTLҬPZDC<6:0>ᵝ ṿ Tzҹץ PWM

Ȃ ṿ ԍ ‖ ̆ ҩ ῤ ₮ Ḡ Ȃ 

15.6.7  ‖ ₮  

‖ ₮ ᾛ ѿҩ ꞉̆ ֟ ѿҩ └ ‖Ȃ 

‖ ₮ ץ ᵌ ѿҩ ѿҩ ‖ ₮ Ȃ Ḥ ҉

‗ ‖ ̆Ӟ ̕PPX ECCPx_Ryṿ῍ ‗ ‖ Ȃ 

Ҋץ ECCPxCH1H֟ ‖ ₮ ᶛ̔ 

(1) Tx ҹ ̆ Ҭ ҉ ȂTx ECCPxCH1H҉

 

(2) ECCPx_CTL2Ҭ PXSPMβ 1̆ ᶏ ‖ ₮  

(3) ECCPx_PWMXOC PXOC1H<1:0>=00/01̔PWM ₮ ᵞ

 

(4) ECCPx_PXATRCTLPXCH1MODᵝ 0̆ ₮  

(5) ECCPx_CTL1 ₮  

ECCPx_CTL3 PXSPMST=0̆↕ ‖ ₮ѿ Ҍᴪ῏ ᶏ

ᵝ̆ Ҋѿ ECCPxCH1H҉ ⌠ ̆ɰ ᴪ Ȃ ECCPx_CTL3

PXSPMST=1̆↕ ‖ ₮ѿ ῏ ᶏ ᵝȂ 

15.6.8   

₮ Ҭ ĔCCPxCH1HECCPxCH1Lѿ PWMץ └ңҩ ῏

̆ ῏ Ȃ QA QB ̆ңҩ ᴪ
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ѿ ῤ ԍ ̆ ῤ̆ ᴪ֟ ңҩ

׆̆ Ȃ ⌠ѿҩ ῃ ᴪ ₮ Ȃ 

ҹԅ ᾧ ῏ ֟ ΐ ̆ ᶏῒҬѿҩ ῏ Ῥ

ѿҩ Ȃ ԑ ₮ Ҋ̆ᶏ ѿҩ ̆ ᾧ֟

Ȃ Ҋ ̆ PWMxḤ ׆ ⌠ Ȃ

ECCPx_PXDTCTLȂ Ὲ Ҋ Ȃ 

 =PXDC<6:0>¦T ῎  15-11 

̔Tҹҍ Ȃ 

‖

‖

CCPxCH1H

CCPxCH1L

QA

QB

‖

QA

QB

(a)Ҍ

(b)

(1) (3) (4)(2)

‖

CCPxCH1H

CCPxCH1L

 
 15-12 ECCP ῇ ᶡ 

ԑ Ҋ̆ ҹ0 ̆ ̕ ҹ0% 100%̆ ῀

ҍ ‗ԍ ԅ ₮ Ȃ ℗ ╠ ℗ ₮ Ҍ ῀ ̆

℗ ╠ ₮ ℗ ₮ ̆↕ ℗ ῀ Ȃ 

̂ ̔℗ ╠ Ҍ └ ᴆҊ Ȃ̃  

̆ PXUDEN0/1ҹ 1̆ ғPXUDEVT1/3=1̆ Ȃ 



KF32LS∆ ῳV3.1 

 - 234/592 - 

15.6.9  PWMx ₮ └ 

ECCPx_PWMXOCץ └PWMx ₮ҹPWM ₮ └ ₮Ȃ

ҹ ̆ ₮Ḥ Ҍ ̆ ҹᵞ ̆ ₮Ḥ ҹ Ḥ ̕

PWM ₮ҹ └ ̆PWM ₮Ҍ └ Ȃ 

₮ Ҋ̆ 1 ңҩ ₮ ̆↕ └ ECCPx_PWMXOCҬ

PXOC1L<1:0>PXOC1H<1:0>№≢ҹ00/0001/01̕ ԑ ₮ Ҋ̆ 1 ң

ҩ ₮ ̆↕ └ECCPx_PWMXOCҬPXOC1L<1:0>PXOC1H<1:0>№≢ҹ00/01

01/00Ȃῒ Ȃ 

└ └ ECCPx_PXUDCTLץ └ ECCPx_PWMXOCȂ

PXUDEN0/1ҹ 1 ECCPx_PWMXOCȂ PXUDEVT0/2ץ └

ECCPx_PWMXOC ̆ PWM Ȃ 

15.6.10  PWM  

ECCPx_PXUDCTL└ PXUDEN0/1ץᶏ ȁ

ȁ № ȁ ₮ └ ȂῒҬPXUDEN0/PXUDEVT0/ PXUDEVT1

ԍ ץ└ Txҹ ȁ ȁ № ȁ ₮ └ ̆

PXUDEN1/PXUDEVT2/ PXUDEVT3ԍ Tzҹץ└ ȁ ȁ № ȁ

₮ └ Ȃ 

ECCPx_PXUDCTLPXUDEN0/1ҹ0 ̆ ȁ ȁ № ȁ

₮ └Ҍ ̆ ᶏ ṿ ╠ ṿΏ῀⌠

ҬȂ PXUDEN0/1ҹ1 ̆ ץ PXUDEVT0/1/2/3└ ȁ ȁ № ȁ

₮ └ ⌠ ‖ҬȂPXUDEVT1/3└ ȁ № ȁ

̆PXUDEVT0/2└ ₮ └ Ȃ PXUDEVT1/3ҹ 0̆ ↕ ȁ

№ ȁ ץ ҹ 0/ ҹ PPX ⌠ ‖Ҭ̕

PXUDEVT1/3ҹ1 ↕̆ ȁ № ȁ ⌠ ‖Ҭ̆

Ȃ PXUDEVT0/2ҹ 0̆ ↕ ₮ └ ץ ҹ0/ ҹPPX

⌠ ‖Ҭ̕ PXUDEVT0/2ҹ1 ̆↕ ₮ └ ⌠ ‖Ҭ̆

̆Ҍ Ȃ 

̆ PXUDEVT1/3ҹ1 ̆ᴪ ̆ PXUDEVT0/2ҹ 0̆ Ӟᴪ

₮ └ Ȃ 

Ԋᴆ ̆ᴪ ECCPx_EGIFҬ Ҭ ᵝTXUIFβ̆ ᵝ

ᴆ ECCPx_SRICҬ TXUICβ 1 ᴪ Ȃ ECCPx_IEҬ

Ҭ ᶏ ᵝ TXUIEβ ᵝ̆↕Ҭ № INT_EIF1Ҭ Ҭ

ᵝ 1Ȃғ ֟ DMA ̆ ľTx/TzDMA( )ĿȂ 

̔PXUDEVT0/1/2/3҉ ̆ 1 ᴆ Ῥ 1 ᶏ Ҋѿ

└Ȃ 

15.6.11  ꜚPWM  

҉Ҋ2 ₮ ῏ ᴪ ᶫ ᴟ̆ ⱴ Ȃ

ҹԅ Ԋᴆ ̆ ץ ECCPx_PXUDCTLPXMPENβ 1̆ ԍ4

ꜚ ̆ ₮Ḥ ᴪ ꜚ ꜚѿҩ Ȃ 
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CCPxCH1H

CCPxCH1L

CCPxCH2H

CCPxCH2L

CCPxCH3H

CCPxCH3L

CCPxCH4H

CCPxCH4L
 

 15-13 ECCP꜠  

15.6.12  ꜚ῏  

PWMx ΐ ꜚ῏ ⱳ Ȃ Ҋ ҹ̆ ꜚ῏ Ȃᶏ ꜚ῏

ⱳ ̆ ῏ Ԋᴆ ̆ ⱳ ꜚ PWM ₮̆ ҩ ῇҩ

₮ ԍῒ ӈ Ȃ ԍ PWM Ȃ 

ꜚ῏ ΐ 3ҩ῏ ̔ECCPxBKIN ᵞ ȁ 2/3₮

ᴆҬ PXASEyᵝ 1Ȃ̓͂ ῏ Ḥ ᵞ ̆ Ҍ ҉

Ҋ ̆ ῏ ῏ ̆ ꜚ῏ Ḡ Ȃ 

01

CCPxBKIN

ꜚ῏ └

PXASS<1:0> PXRSEN

└

PXASCTL1

11

10

00

CMPḤ

ꜚ῏

PWMx

 

 15-14 ECCP꜠ ῗ  

ECCPx_PXASCTL0 ꜚ῏ Ȃ 

ECCPx_PXASCTL0Ҭ PXASEyᵝ y̓͂ Ȃ ᵝҹ 0̆ ↕

₮ PWMḤ ̆ ᵝҹ 1̆ ₮ ԍ῏
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Ȃ 

῏ Ԋᴆ ̆ ᴪ̔ 

(1) PXASEyᵝ 1Ȃ ⌠ ᴆ ꜚ ᴪ ᵝ Ȃ 

(2) ᶏ 2ҩPWM ԍ῏ Ȃ 

(3) ECCPx_DEҬ ECCPxASDEᵝҹ 1̆ ↕ᴪ֟ DMA Ȃ 

῏ ῇ̆ ₮ ECCPx_PXASCTL1‗ Ȃ ₮

ҹ̔҈ ȁ ᵞ ҈ Ȃ 

ꜚ῏ ⱳ ̆ ῏ ֟ ῏ Ԋᴆ̆↕PXASEyᵝ ᴆ 1̆ ῇ

₮ ꜚҹ῏ ̓͂̕ ῏ Ԋᴆ P̆XASEyׅ ҹ1( PXRSEN=0)̆

ῇ ₮ׅ ҹ῏ ̆ ⌠ PXASEyᵝ ̆PWM Ȃ 

15.6.13  ꜚ  

PWMx ҹѿ ꜚ῏ ᴆ ꜚ PWMȂ ECCPx_CTL3

Ҭ PXRSENᵝ 1ᶏ ꜚ Ȃ 

ᶏ ꜚ ̆ ꜚ῏ ᴆ ̆PXASEyᵝ Ḡ 1Ȃ ꜚ῏

ᴆ ̆ ᴆ PXASEyᵝ ̆ ғ ᵬȂ 

Ҋ ̆ (a)Ҭ P̆XRSEN=0̆ ꜚ ῏ ̆ ᴆ PXASEyᵝ

P̆WM ᴪ Ȃ (b)Ҭ P̆XRSEN=1̆ ꜚ ̆̓͂ Ԋᴆ ̆

PXASEyᵝ ᴆ ꜚ ̆ PWMȂ 

῏ Ԋᴆ

PXASEy
ᵝ

PWMx ₮

῏ Ԋᴆ

PXASEy
ᵝ

PWMx ₮

( ãPxRSEN=0

̂b̃PXRSEN=1

PWMḤ
PWMḤ

ꜚ῏

῏ Ԋᴆ

ᵝ ꜚ ѿ

῏ Ԋᴆ

ᴆ ᵝ

PWMḤ
PWMḤ

ꜚ῏

῏ Ԋᴆ

ᵝ ꜚ ѿ

῏ Ԋᴆ

ᴆ ꜚᴆ ᵝ

 

 15-15 ECCP꜠ ғ ᴌ ᶡ 

Ҋ ̆ PXASEyᵝ ̆PWMḤ ┴ ῏Ȃ 

 15-24 PWMḪ ╔  

 PWMḤ ┴ 

҉  Tx=0 

Ҋ  Tx=PPX 

҉ Ҋ  Tx=0 
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15.6.14  ᵝ  

ᵝ ⱳ Ҋ̔ 

FILTER<2:0> OUT

Buffer 0

1

SMPEN

TI<2:0> ᵝ

CPE

CMPE

PDIF
TI<2:0>_EN

 
 15-16 ECCPr  

15.6.14.1  ᵝ ῀Ḥ  

ᵝ ῀Ḥ ҹ ̂CMP0/1/2̃ᶏ ₮

FILTERx_OUT̂x=0,1,2̃̆ ῒ ῀Ḥ ₮ GPIO ῀Ḥ ̆ ץ

ᶏ ῀Ḥ Ȃ 

TI<2:0>_ENᵝ ԍᶏ TI<2:0>Ḥ ̆ TI<2:0>=111̆TI<2:0>

ԍ ̕ TI<2:0>=011̆TI2 ̆TI1TI0 ԍ Ȃ 

15.6.14.2  ῀Ḥ ⱳ  

SMPENβ 1 ᶏ ῀Ḥ ⱳ Ȃ ₮Ḥ GPIO ῀Ḥ

⌠ ꜚ MOS ῏ ̆ ⱴ Ḥ Ȃ ⱳ ӊ ̆ ᴪ

ᶫѿҩ T1ҹץ̆ ̆ ῀Ḥ ׆̆ Ȃᶏ ⱳ ᴪ

Ḥ 0~1ҩ Ȃ 

ҹCCP1 PWM1 ̆ ᶏ ⱳ ̆ ᶏ CCP1

̆ ȁ ̆Ҍ CCP1 ⱳ Ȃ 

῀Ḥ

ⱴ

Ḥ

 

 15-17 Ḫ  

15.6.14.3  ᵝ ԊᴆҬ ᵝ 

ᵝ Ԋᴆ ץ Ҋң ֟ ̔ 

 ̧ ῀̂TI2/TI1/TI0̃ ֟  

 ̧ RDA<2:0>CPD<2:0> Ԋᴆ̆ ῀ ֟  

CMPE=0̆ᵝ ԊᴆҬ ᵝPDIFTIx̂x=0,1,2̃Ḥ ⌠

1ȂCPE<1:0>ᵝ ԍ TIxḤ Ȃ 
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CPE 00

Ҍ

01 10 11

TI2

TI1

TI0

҉ Ҋ

PDIF

ᴆ ᴆ

CMPE

 

 15-18 CMPE=0ᵣ  

CMPE=1̆ TIx̂x=0,1,2̃Ḥ ⌠ ̆ғ RDA<2:0>ᵝ ṿҍ TIx

̂x=0,1,2̃ ̆ᵝ ԊᴆҬ ᵝPDIF1ȂCPE<1:0>ᵝ ԍ TIxḤ

ȂRDA<2:0>ᵝ ṿ ᴆ Ȃ 

RDA 100

Ҍ

101 010 101

TI2

TI1

TI0

҉ Ҋ

PDIF

ᴆ ᴆ

CMPE

CPE 00 01 10 11

 

 15-19 CMPE=1ᵣ  
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16 ֢ “ ЃQEI0Є 

16.1  

ῤ ֜ ‖ Ȃ ֜ ‖ ԍ ᵝ

Ḥ Ȃ 

֜ ‖ ңҩ ғ ֜ ‖Ȃ ҉ ᾣ ֟ ̂ᾣ

ΐ 3 ₮ A̔ ȁB ‖̃̆ ץ ңҩ ‖

↓̂QEA QEB̃Ҭᾢ⌠ ↓ ̆ ᵝ ‖ ‖ ̂

‖ ‖̃ ‗ Ȃ ᵝ ץ ‖ҹ ‰ Ȃ 

QEI ԍ A ̂QEÃ B ̂QEB̃Ḥ ץ ԍ ṿ

/⁞ Ȃ ῀ ҉ ῀Ḥ Ȃ 

QEI0 ҹ T7Ȃ 

QEI ᵬ ̔ 

 ̧ 3 ῀ ̆№≢ҹң Ḥ ‖ ῀ 

 ̧ ῀ ҉  

 ̧ 16β /⁞ᵝ  

 ̧  

 ̧ x2 x4 №  

 ̧ ң ᵝ ᵝ ̔ 

ü ᶏ ᵝᵝ  

ü ᶏ ‖ ᵝᵝ  

 ̧ 16β /  

 ̧ ֜ Ҭ  
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16.2 ֢  

10

01

00 11֜

⁞

QEA

QEB

00 10 11 01 00

 

 16-1 QEI ⅎ  

QEAy

QEBy

I NDEXy

֜ ‖

16ᵝ ҉/ Ҋ
Tx

/

̂PPx̃

CLK

DI R

0

1

I NDRES

QEI yDI R
 

 16-2 QEI  

 ̧ QEAy1 ̔QEIyA ̆ IO ⱳ ⌠IO Ȃ 

 ̧ QEBy ̔QEIyB ̆ IO ⱳ ⌠IOȂ 

 ̧ INDEXy̔QEIy ‖ ̆ IO ⱳ ⌠IO Ȃ ‖

῀ Ȃ 

 ̧ QEIyDIR̔QEIy ₮ ̆ IO ⱳ ⌠IO ȂQEIy_CTL0

TXDIRβ ₮⌠IOȂ 

  

                                                        
1 Їx=7Їy=0,1 
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16.3 QEI ῗ  

 16-1 QEI ῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 QEIy_CTL0 R/W QEIy└  0x0000 0000 

0x004 QEIy_CTL1 R/W QEIy └  0x0000 0000 

0x008 Tx_CNT R/W Tx  0x0000 0000 

0x00C Tx_PPX R/W PPX  0x0000 0000 

0x010 Tx_PRSC R/W Tx №  0x0000 0000 

0x014 QEIy_DIER R/W QEIyҬ └  0x0000 0000 

QEI0 ̔0x4000 0500 

QEI 6ҩ Ȃ 6ҩ №≢ ̔ 

 ̧ └/ ̂QEIy_CTL̃̔ └QEIy ᵬ ᶫ Ȃ 

 ̧ ᵝ ̂Tx_CNT̃̔ ᾛ Ώ16βᵝ Ȃ 

 ̧ ̂PPX̃̔ PPX Ḡ ֓ ᵬҬ ҍTx_CNT

ṿȂ 

 ̧ № ̂Tx_PRSC̃̔ 16β № Ȃ 

 ̧ Ҭ └ ̂QEIy_DIER̃̔ └QEIҬ ᶏ ץ Ҭ Ȃ 

16.3.1  QEIy_CTL0 QEIy└  

 16-2 QEIy_CTL0 QEIy┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R R R

R
/W

R
/W

R
/W

R
/W

R
/W R

R
/W

R
/W

ᵝ

T
X

IF

P
H

E
IF

C
N

T
E

R
R

IF

IN
D

R
E

S

T
X

C
S

IN
D

E
X

T
X

D
IR

O
U

T

T
X

D
IR

QEIMOD
<2:0>

 

TXIF̔ Tx ₮Ҭ ᵝ 

0 = Tx ҉ Ҋ ₮ 

1 = Tx ҉ Ҋ ₮̂ ‖INDEX ̃ 

PHEIF̔QEIyβ Ҭ ᵝ 

0 = QEIyᵝ ₮  

1 = QEIyᵝ₮  

CNTERRIF̔QEIy Ҭ ᵝ 

0 = QEIy₮  

1 = QEIy₮  

ֽ̂ QEIMOD<2:0> = 110100̆ ᶏ ᵝ̃ 

QEIMOD<2:0>̔ ֜ ᵝ 

000 = ֜ / ῏  

001 = ᶏ /  

010 = Ḡ  

011 = Ḡ  

100 = ᶏ ֜ ̂x2 ̃̆ ‖ ᵝᵝ  
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101 = ᶏ ֜ ̂x2 ̃̆ ᵝᵝ ̂PPX̃ 

110 = ᶏ ֜ ̂x4 ̃̆ ‖ ᵝᵝ  

111 = ᶏ ֜ ̂x4 ̃̆ ᵝᵝ ̂PPX̃ 

INDRES̔ᵝ ᵝᶏ ᵝ 

0 = ‖Ҍ ᵝᵝ  

1 = ‖ ᵝᵝ  

ֽ̂ QEIMOD<2:0> = 110100̆ ᶏ ᵝ̃ 

TXCS̔ ᵝ 

0 = ῤ ̂ QEICLK<1:0>‗ ̃ 

1 = QEAy ̂Ҋ ̃ 

ֽ̂ QEIMOD<2:0> = 001̆ ᶏ ᵝ̃ 

INDEX̔ ᵝ̂ ̃ 

0 = ҹᵞ  

1 = ҹ  

TXDIROUT̔ᵝ ₮ᶏ ᵝ 

0 = β ₮ 

1 = ᶏ ᵝ ₮ 

TXDIR̔ᵝ ᵝ 

0 = ᵝ ҹ ̂-̃  

1 = ᵝ ҹ ̂+̃  

̂ QEIMOD<2:0> = 1xxҹ ᵝ̃ 

̂ QEIMOD<2:0> = 001ҹ /Ώᵝ̃ 

 

̔QEI ᶏ ᵝ̆ QEIMOD<2:0>Í000̆ QEI ᵬȂ 

16.3.2  QEIy_CTL1 QEIy└  

 16-3 QEIy_CTL1 QEIy┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

Q
E

IO
U

T

S
W

P
A

B

Q
E

IC
L

K
<

1
:0

>

QEICK
<2:0>

 

QEICLK<1:0>̔QEIyᵬ ᵝ 

00 = SCLK 

01 = HFCLK 

1x = LFCLK 

QEIOUT̔ ₮ᶏ ᵝ 

0 = ₮ 

1 = ᶏ QEAy/QEBy/INDXy҉ ₮ 

QEICK<2:0>̔ № ᵝ 

000 = ҹQEAy/QEBy/INDXy1:1№  

001 = ҹQEAy/QEBy/INDXy1:2№  
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010 = ҹQEAy/QEBy/INDXy1:4№  

011 = ҹQEAy/QEBy/INDXy1:16№  

100 = ҹQEAy/QEBy/INDXy1:32№  

101 = ҹQEAy/QEBy/INDXy1:64№  

110 = ҹQEAy/QEBy/INDXy1:128№  

111 = ҹQEAy/QEBy/INDXy1:256№  

SWPAB̔A B ῀֜ ᵝ 

0 = AB ῀Ҍ֜  

1 = AB ῀֜  

16.3.3  Tx_CNT Tx  

 16-4 Tx_CNTTx 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ TXCNT<15:0>

 

TXCNT<15:0>̔16β Tx  

16.3.4  Tx_PPX  

 16-5 Tx_PPX  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ PPX<15:0>

 

PPX<15:0>̔16β Tx  

16.3.5  Tx_PRSCTx№  

 16-6 Tx_PRSCTxⅎ  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ TXPRSC<15:0>

 

TXPRSC<15:0>T̔x № ץ 1⌠65536ӊ ᴋ ṿ№ ̆

ѿҩ ԍ16β └ 16β Ȃ ҩ └ ‖ ̆

ᵬ Ȃ № Ҋѿҩ ᵬ Ȃ
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№ ҹ0 ̆ 1:1№ ̕ № ҹ1 ̆ 1:2№ ̆

ץ Ȃ 

16.3.6  QEIy_DIER QEIyҬ └  

 16-7 QEIy_DIER QEIyҲ ┼  
3

1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

T
X

IC

P
H

E
IC

C
N

T
E

R
R

IC

T
X

IE

P
H

E
IE

C
N

T
E

R
R

IE

 

TXIC̔ Tx ₮Ҭ ᵝ 

1 = Tx ₮Ҭ ᵝTXIF 

0 = Ҍ Tx ₮Ҭ ᵝTXIF 

PHEIC̔QEIyβ Ҭ ᵝ 

1 = QEIᵝ Ҭ ᵝPHEIF 

0 = Ҍ QEIᵝ Ҭ ᵝPHEIF 

CNTERRIC̔QEIy Ҭ ᵝ 

1 = QEI Ҭ ᵝCNTERRIF 

0 = Ҍ QEI Ҭ ᵝCNTERRIF 

TXIE̔ Tx ₮Ҭ ᶏ ᵝ 

1 = ᶏ Tx ₮Ҭ  

0 = Ҍᶏ Tx ₮Ҭ  

PHEIE̔QEIyβ Ҭ ᶏ ᵝ 

1 = ᶏ QEIyβ Ҭ  

0 = Ҍᶏ QEIyβ Ҭ  

CNTERRIE̔QEIy Ҭ ᶏ ᵝ 

1 = ᶏ QEIy Ҭ  

0 = Ҍᶏ QEIy Ҭ  

QEIҬ

TXIE

TXIF

PHEIE

PHEIF

CNTERRIE

CNTERRIF

 

 16-3 QEIҲ  
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16.4  

T7№ QEI0̆ T8№ QEI1̕ңҩQEI ῃ Ҋ̆ QEI0ץ

ҹᶛ׃ QEI Ȃ 

῀ 3ҩ ҉ ѿҩṿӊ ̆ ᾛ ₮

Ḥ Ȃ ҉ ӊ ̆ ԍңҩ ‖

Ȃ ᵬ № № ⌠Ȃ QEIy_CTL1

QEIOUTᵝ 1̆ ᶏ QEAyȁQEByȁ INDXy͂ Ȃ ᵝQEICK<2:0>ԍ

№ Ȃ 

QEI

QEIxOUT

D Q

CK
ᵬ

D Q

CK

D Q

CK

0
1

QEI
₮

№

QEICK<2:0>

D Q

CK

J Q

K

CK

 

 16-4 QEI  

16.5 ֢  

QEI֜ ῀Ḥ ҹ Ḥ ȂQEI ῀Ḥ №

ӗ2ץ 4 ̂x2 x4 Ȃ̃ 

QEA

QEB

00 10 11 01 00 10 11 01 00 10 10 00 01 11 10 00 01 11 10 00

T7DIR

T7CNT +1 +1 +1 +1 +1 +1 +1 +1 +1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1

 

 16-5 x4 Ґ ֢ Ḫ  

x4 Q̆EI A B ῀Ḥ ҉ Ҋ ᶏᵝ

Ȃ 
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QEA

QEB

00 10 11 01 00 10 11 01 00 10 10 00 01 11 10 00 01 11 10 00

T7DIR

T7CNT +1 +1 +1 +1 +1 - 1 - 1 - 1 - 1 - 1

 

 16-6 x2 Ґ ֢ Ḫ  

x2 ̆QEI ֽ A ῀ ҉ Ҋ ᵝ

ȂA ҩ҉ Ҋ ᵝ ̆B ׅ ԍ ̆ҍ

x4 Ҋ ῃѿ Ȃ 

16.5.1   

QEI A B ῏ ֟ TXDIRḤ ̆ A ╠B ̆ Ӈ

ҹ Ȃ A ԍB ̆ Ӈ ҹ Ȃᶏ TXDIROUT̆

ץ ₮Ȃ 

16.5.2   

֜ └ QEIy_CTL1Ҭ ῀֜ ᵝSWPAB‗ Ȃ

SWPAB = 0Ă ῀ ⌠ ֜ A ῀ B̆ ῀ ⌠ ֜ B ῀Ȃ

̆ A Ḥ ╠ԍB Ḥ ̆ ֜ ҩ Ȃ ’̂QEAḤ

╠ԍQEBḤ ̃ ӈҹ ꜚ Ȃ 

SWPAB ᵝ ҹ 1̆ ᶏA ῀ ⌠ ֜ B ῀̆B ῀ ⌠

֜ A ῀Ȃ ̆ ҉ A Ḥ ╠ԍB Ḥ ̆ Ӈ ֜ A

῀ ԍB ῀Ȃ ’Ҋ ↕̆ҹ ғ̆ ҩ ֜ ‖ ⁞Ȃ 

16.5.3  ֜  

ᵝ └ № ̂RPM̃ Ҍ ȂRPMҍ ֜ ѿ ‗ ԅ

QEA QEB ῀Ḥ Ȃ 

x4ץ ҹᶛ̆ѿҩ6,000RPMᶏ 8,192 ֟ ֜ ҹ̔ 

̂6000/60̃*̂ 8192*4̃= 3.2768MHZȂ 

16.6 16r /⁯ᵣ  

16β /⁞ ѿҩ ‖ ⁞ ̆ ‖Ḥ ֜

֟ Ȃ ṿҍᵝ Ȃ TXDIRḤ ‗ ̆ Ḥ ֜

֟ Ȃ 

ᴆ ץ TXCNT ῤ Ȃ ᴆ ץ Ώ

TXCNT ∆ ṿȂ 
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16.6.1  ᶏ PPXᵝᵝ TX 

QEIMOD<2:0>ᵝҹ111 101̆ ᵝ ҍ ᾢ ȁᵞṿ ̆ᵝ

ᴪ ᵝȂҌᶏ ‖ ᵝ └Ȃ 

ԍ ̆ᵝ ᵝ ץ└ Ҋ ᵬ 

 ̧ ̂QEA ╠ԍQEB̃̆ ғ TXCNT Ҭ ṿҍPPX

Ҭ ṿ T̆XCNT ҊѿҩᶏTXCNT ֜ ‖ ᵝҹ0Ȃ

Ԋᴆ ֟ Ҭ Ȃ 

̂QEB ╠ԍ QEÃ̆ ғ TXCNT Ҭ ṿ ⁞ 0̆

Ӈ ҊѿҩᶏTXCNT⁞ ֜ ‖ PPX Ҭ ṿᴪ ῀TXCNT Ȃ

Ҋ Ԋᴆ ֟ Ҭ Ȃ 

PPXᵬᵝ ̆ᵝ x2ץ x4 Ȃ ԍ ‰

̆Ώ῀PPX ṿ 2N-1̂ x2β ̃ 4N-1̂ x4β ̃̆ ῒҬN

ҹ ѿ Ȃ 

16.6.2  ᶏ ‖ ᵝᵝ Tx 

‖ ᵝ Ҋ̆ᵝ ᵝᶏ ᵝINDREŜQEIy_CTL0<4>̃ └

⌠ ‖ ᵝ ᵝȂ QEIMOD<2:0> = 110100̆ ᵝ

Ȃ 

QEA

QEB

00 10 11 01 00 10 11 01 00 10 10 00 01 11 10 00 01 11 10 00

T7DIR

T7CNT E5 E6 E7 00 01 02 03 04E4 03 02 01 00 E7 E6 E5

INDEX

E4

 

x4װ 16-7  ҿᶡ “ ᵣ 

҉ ̆ INDRESᵝ ҹ 1̆ ↕ᵝ ⌠ ‖ ᵝȂ

ԍ ̆ᵝ ᵝ ץ└ Ҋ ᵬ̔ 

 ̧ ̂QEA ╠ԍQEB̃̆ TXCNT β ҹ0Ȃ 

 ̧ ̂QEB ╠ԍQEÃ̆ PPX Ҭ ṿᴪ ῀TXCNTȂ 

  

INDRESᵝ ҹ 0̆ ↕ᵝ ⌠ ‖ Ҍᴪ ᵝȂβ

⁞ Ȃ 

 ̧ ̂QEA╠ԍQEB̃̆ TXCNT ѿ ⌠#0xFFFF̆ ₮⌠

0 ҉ Ȃ 

 ̧ ̂QEB ╠ԍ QEÃ̆ PPX Ҭ ṿᴪ ῀

TXCNT̆ѿ Ҋ ⌠0 ₮ 0xFFFF͂TXCNT̆ ᴪ֟
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Ҭ Ȃ 

‖ ᵝ Ҋ̆ INDRES 1̆ ⌠ ‖ ֟ TX

₮Ҭ TXIF1̆ ᵖ Ҍ⌠ ‖ ₮ ӞҌᴪ֟ ₮Ҭ Ȃ 

16.6.3  ᵝ  

֜ Ҋ̂QEIMOD<2:0> = 111ȁ110ȁ101 100̆̃QEI ᴪ

֜ ‖QEA/QEB ̆ ₮ ᵝ ̆Ҭ ᵝPHEIF 1̆

ᵝ Ҭ ᶏ ᵝ PHEIE1̆ ֟ Ҭ Ḥ Ҭ ̕ ᵝ Ҭ ᵝ

PHEICԍ PHEIFᵝȂ 

00 10 11 01 00 10 11 01 00 10 11 01 00 10 11 01 10 00 01 11 10 00

QEA

QEB

ᵝ

PHEIF

PHEIC

ᵝ

PHEIF 1
PHEIC 1
PHEIF

 

 16-8 QEIᵣ  

16.6.4   

└ᵝQEIMOD<2:0> = 0x111ȁ0x110ȁ0x101ȁ0x1000x001̆QEI ᶫ

ⱳ Ȃ Ҋ̆ ̆ TXCNTṿᴪѿ ҍPPX+1̕

̆ TXCNTṿᴪҍ0xFFFF̕ ץ 0-PPX

ṿӊ ҉ Ҋ Ȃ PPX ṿҹ0xFFFF̆ ꜚ Ȃ 

⌠ ⌠0-PPX ṿץ ̆ Ҭ ᵝCNTERRIF 1̆

Ҭ ᶏ ᵝ CNTERRIE1̆ ֟ Ҭ Ḥ Ҭ ̕

Ҭ ᵝCNTERRICԍ CNTERRIFᵝȂ 

16.7 QEIᵲҿ16r /  

└ᵝQEIMOD<2:0> = 001̆QEIᵬҹ16β / ᶏ Ȃ ҊTXDIR

ᵝ Ώ̆ ץ ᵝ Tx ҹ ҉ Ҋ ̕ Ҋ TXCSβ

Ȃ ҊTx ₮ ᵝҹ ѿ ᵝ̆ ҉ ̂ PPX

ṿ̃ Ҋ ̂ 0̃ TXIF1Ȃ 

ҹ Ҋ ̆ └ᵝQEIMOD<2:0> = 001̆PPX ṿ ᴪ

῀TXCNT ̕ ҹ ҉ ̆ └ᵝQEIMOD<2:0> = 001̆Tx

ᴪ׆TXCNT ṿ ҉ Ȃ 

Ҭ PPX ̆ Tx ҉ ⌠PPX Ҋ ⌠0 PPX

̆Ҍᴪ ΏPPX Ȃ 
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16.8 16r ⅎ  

QEI ῤ ѿҩ16β № TXPRSC̆ QEI Tx Ḥ

1~65536Ṑ№ Ȃ TXPRSC № Ṑ ȂTXPRSCҹ0x01̆↕

1:2№ ץ̆ Ȃ 

16.9 QEIᶕ  

QEI ҹ Ҋ ̆ᶏ QEI ԍ∆ ᵝ ̆

∆ ҍ Ẓ ̆ҹ ∆ Ҍ ̆ Ҋ ̔ 

(1) ҹԅ ᶏ QEĬⱵ ̆ ṿ Ώ῀ Tx_CNT

Tx_PPX Ȃ 

(2) ѿҩ ̆ ᴪ ṿPPX ῀Tx_CNTҬȂӊ

ᾢ № PRSC Ȃ 

(3) ԍx2 ̆ QEA ҩ ̂ ҉ Ҋ ̃̕ ԍx4

̆ QEA QEB ҩ ̂ ҉ Ҋ Ȃ̃ 

QEA

QEB

00 10 11 01 00 10 11 01 00 10 10 00 01 11 10 00 01 11 10 00

T7DIR

T7CNT 0 1 2 3 4 5 6 710 6 5 4 3 2 1 0 10

ᶏ

 

 16-9 QEI ꜠ 1ЃX4 Ї ẅҿ10Ї1ⅎ Є 
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17 ЃA/DЄ 

17.1  

ADC ̔ 

 ̧ 12β№  

 ̧ 16 +4ҩ ᴨᾢ  

 ̧ 46ҩ +8ҩῤ Ḥ  

 ̧ ᴨᾢ  

 ̧  

 ̧ 20ҩ  

 ̧  

 ̧ ADC DMA  

 ̧ Ԋᴆ 

 ̧ ADC 

 ̧ AD  

 ̧ ADC ̔14ҩ  

 ̧ AD ̔2.4V⌠3.6V Vref+ 

 ̧ ADC ῀ Vref- ⌠ Vref+ 
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17.2 (A/D)  

ADCx_SSQy

ADCx_CH0

VREFINT

ᴨᾢ
4ҩ

16ҩ

ADCx_HPEXTEN

ADCx_EXTEN

ADC ADCCLK

ᴨᾢ

DMA

VDDA
VSSA
VREF+
VREF-

ADCx_WDH

ADCx_WDL

ADCx_WDIF ADCx_WDIE

ADCx_HPENDI E

ADCx_HPENDI F

ADCx_ENDI E

A
D

C
x
_E

N
DI

F
ADCx_IF

GPIOADCx_CH15
ADCx_CH16

ADCx_CH1

ADCx_CH45

ADCx_HCH<6:0>

ADCx_CCRn_H

CCPx 1~4 Ԋᴆ

ECCPx 1~4 Ԋᴆ

T5~T6 ₮Ḥ

CCRḤ
ADCx_NCH<2:0>

ADCx_CCRn_N

EINT7/15

Tx TRGO

AVDD
GND

Ḡ

CCPx 1~4 Ԋᴆ

ECCPx 1~4 Ԋᴆ

T5~T6 ₮Ḥ

CCRḤ

EINT7/15

Tx TRGO

Ḡ

¶
¶
¶

¶
¶
¶

 

 17-1 (A/D) 1234 

  

                                                        
1 ADCx_CH0-45ҿ ῇḪ ,VREFINTɻOPҿῪ Ḫ Ї Ὺ Ḫ ɼ 
2 VDDAɻVSSAɻVREF+ɻVREF-ҿADC Ї ADC ɼ 
3 CCRḪ Tx/TzAD ɼ 
4 CCPx 1-4 ԐᴌЇῚҲx=0/1/2/3/4;ECCPx1-4 Ԑᴌ,ῚҲx=5;TxTRGOЇῚҲ
x=1/2/3/4 
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17.3 ADCxῗ  

 17-1 ADC ῗ 1 

Ẓ    ⱳ  ᵝṿ 

0x000 ADCx_CTL0 R/W ADC └ 0 0x0000 0000 

0x004 ADCx_CTL1 R/W ADC └ 1 0x0000 0000 

0x008 ADCx_SCANSQ0 R/W ADC ↓ 0 0x0000 0000 

0x00C ADCx_SCANSQ1 R/W ADC ↓ 1 0x0000 0000 

0x010 ADCx_SCANSQ2 R/W ADC ↓ 2 0x0000 0000 

0x044 ADCx_SCANSQ3 R/W ADC ↓ 3 0x0000 0000 

0x014 ADCx_HSCANSQ R/W ADC ᴨᾢ ↓  0x0000 0000 

0x018 ADCx_WDH R/W ADC ṿ  0x0000 0000 

0x01C ADCx_WDL R/W ADC ᵞ ṿ  0x0000 0000 

0x020 ADCx_DATA R ADC 2 0xuuuuuuuu 

0x024 ADCx_HPDATA0 R ADC ᴨᾢ 0 0xuuuuuuuu 

0x028 ADCx_HPDATA1 R ADC ᴨᾢ 1 0xuuuuuuuu 

0x02C ADCx_HPDATA2 R ADC ᴨᾢ 2 0xuuuuuuuu 

0x030 ADCx_HPDATA3 R ADC ᴨᾢ 3 0xuuuuuuuu 

0x034 ADCx_HPOFF0 R/W ADC ᴨᾢ Ẓ 0 0x0000 0000 

0x038 ADCx_HPOFF1 R/W ADC ᴨᾢ Ẓ 1 0x0000 0000 

0x03C ADCx_HPOFF2 R/W ADC ᴨᾢ Ẓ 2 0x0000 0000 

0x040 ADCx_HPOFF3 R/W ADC ᴨᾢ Ẓ 3 0x0000 0000 

0x050 ADCx_STATE R/C ADC  0x0000 0000 

0x054 ADC0_DELAY R/W ADC ֜ 3 0x0000 0000 

ADC0 ҹ0x4000 0580̕ 

17.3.1  ADCx_CTL0 ADC└ 0 

 17-2 ADCx_CTL0 ADC┼ 0 
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ᵝ
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P
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S
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P
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D
S

N
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M
<

2
:0

>

A
D

C
C

L
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S
<

2
:0

>

C
L

K
S

<
1

:0
>

 

WDSCH̔ Ҭ ѿ ᶏ ̂watchdog single Channelen ̃

0 = ҉ ᶏ  

1 = ѿ ҉ᶏ ̆ WDCH<5:0>ᵝ  

HPWDEN̔ᴨᾢ ҉ᶏ ̂high priority channel watchdog eñ 

0 = ᴨᾢ ҉  

                                                        
1 Їx=0,1,2 
2 ADCx_DATAADCx_HPDATA0/1/2/3ᵣẅҒ ɼ 
3 ADC0_DELAYADC0Ҳ ЇADC1ADC2Ҳ  
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1 = ᶏ ᴨᾢ ҉  

WDEN̔ ҉ᶏ ̂regular channel watchdog eñ 

0 = ҉  

1 = ᶏ ҉  

DSNUM<2:0>̔ Ȃ ⌠ Ȃ 

000 = 1ҩ  

001 = 2ҩ  

éé 

111 = 8ҩ  

HP3DMAEN̔ ᴨᾢ 3 Ữ ᶏ  

0 = Ҍᶏ DMA  

1 = ᶏ DMA  

HP2DMAEN̔ ᴨᾢ 2 Ữ ᶏ  

0 = Ҍᶏ DMA  

1 = ᶏ DMA  

HP1DMAEN̔ ᴨᾢ 1 Ữ ᶏ  

0 = Ҍᶏ DMA  

1 = ᶏ DMA  

HP0DMAEN̔ ᴨᾢ 0 Ữ ᶏ  

0 = Ҍᶏ DMA  

1 = ᶏ DMA  

HPDSEN̔ ᴨᾢ ҉ ̂high priority channel discontinuous modẽ 

0 = ᴨᾢ ҉  

1 = ᶏ ᴨᾢ ҉  

DSEN̔ ҉ ̂regular channel discontinuous modẽ 

0 = ҉  

1 = ᶏ ҉  

HPAUTO̔ ꜚ ᴨᾢ ̂high priority channel auto conversioñ 

0 = ꜚ ᴨᾢ  

1 = ᶏ ꜚ ᴨᾢ ̆ ꜚ ῀ ᴨᾢ

Ȃ 

CONT̔ ᶏ  

0 =  

1 =  

SCANEN̔ ᶏ ᵝ 

0 =  

1 = ᶏ  

BOSSSELCOMP̔ ῀ ԋ№ӊѿ ‰ 

0 = Ҍ ‰ 

1 = ‰̆ ῀ ‰  

BOSSSEL̔ ԋ№ӊѿ ‰ 

0 = ‰̆ ₮ ‰  

1 = Ҍ ‰ 

TRIMIBIAS̔Ẓ ‰ 



KF32LS∆ ῳV3.1 

 - 254/592 - 

0 = Ҍ ‰ 

1 = ‰̆Ẓ ⌠3.5~4uA 

NDMAEN̔ Ữ ᶏ  

0 = Ҍᶏ DMA  

1 = ᶏ DMA  

ADCCLKS<2:0>̔ADC ᵝ 

000 = T/2 

001 = T/4 

010 = T/8 

011 = T/16 

100 = T/32 

101 = T/64 

ῒ  = Ḡ  

̔TҹADC ̆ CLKS<1:0>⌠Ȃ 

LR̔ A/D ₮ ᵝ 

0 = Ữ  

1 = Ữ  

CLKS<1:0>̔A/Dᵬ ᵝ 

00 = SCLKᵬҹA/D ᵬ  

01 = HFCLKᵬҹA/D ᵬ  

1x = LFCLKᵬҹA/D ᵬ  

EN̔  A/Dᵬᶏ ᵝ 

0 = A/D̓͂ ғҌ ᵬ  

1 = ᶏ A/D ᵬ 

17.3.2  ADCx_CTL1 ADCx└ 1 

 17-3 ADCx_CTL1 ADCx┼ 1 
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<
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H
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6
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HPEXTEN̔ ᴨᾢ ᶏ Ȃ 

0 = Ԋᴆ  

1 = ᶏ Ԋᴆ  

HCH<6:0>̔ ᴨᾢ Ԋᴆ  

0000000 = CCP11 ADCxᴨᾢ  

0000001 = CCP12 ADCxᴨᾢ  

0000010 = CCP1 3 ADCxᴨᾢ  

0000011 = CCP14 ADCxᴨᾢ  

0000100 = CCP21 ADCxᴨᾢ  

0000101 = CCP22 ADCxᴨᾢ  
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0000110 = CCP23 ADCxᴨᾢ  

0000111 = CCP24 ADCxᴨᾢ  

 

0001000 = CCP31 ADCxᴨᾢ  

0001001 = CCP32 ADCxᴨᾢ  

0001010 = CCP33 ADCxᴨᾢ  

0001011 = CCP34 ADCxᴨᾢ  

0001100 = CCP41 ADCxᴨᾢ  

0001101 = CCP42 ADCxᴨᾢ  

0001110 = CCP43 ADCxᴨᾢ  

0001111 = CCP44 ADCxᴨᾢ  

 

0101000 = T1TRGOADCxᴨᾢ  

0101001 = T2TRGO ADCxᴨᾢ  

0101010 = T3TRGOADCxᴨᾢ  

0101011 = T4TRGOADCxᴨᾢ  

0110000 = T5TRGOADCxᴨᾢ  

0110010 = T14TRGOADCxᴨᾢ  

0110011 = T15TRGOADCxᴨᾢ  

0110100 = T5₮ ADCxᴨᾢ  

0110101 = T6₮ ADCxᴨᾢ  

0111100 = Ḡ  

0111101 = Ḡ  

0111110 = Ҭ EINT7ADCxᴨᾢ  

0111111 = Ҭ EINT15ADCxᴨᾢ  

  

1000000 = CCP01 ADCxᴨᾢ  

1000001 = CCP02 ADCxᴨᾢ  

1000010 = CCP03 ADCxᴨᾢ  

1000011 = CCP04 ADCxᴨᾢ  

ῒ  = Ḡ  

ADCx_REF2̔ῤ ᵬҹAD ᵝ 

0 = ῤ ᵬҹAD  

1 = ῤ ᵬҹAD  

ADCx_REF1̔VREF+ᵬҹAD ᵝ 

0 = VREF+ᵬҹAD  

1 = VREF+ᵬҹAD  

ADCx_REF0̔VDDAᵬҹAD ᵝ 

0 = VDDAᵬҹAD  

1 = VDDAᵬҹAD  

EXTEN̔ ᶏ Ȃ̂ external trigger conversion modẽ 

0 = Ԋᴆ  

1 = ᶏ Ԋᴆ  

NCH<6:0>̔ Ԋᴆ  
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0000000 = CCP11 ADCx ᴨᾢ  

0000001 = CCP12 ADCx ᴨᾢ  

0000010 = CCP13 ADCx ᴨᾢ  

0000011 = CCP14 ADCx ᴨᾢ  

0000100 = CCP21 ADCx ᴨᾢ  

0000101 = CCP22 ADCx ᴨᾢ  

0000110 = CCP23 ADCx ᴨᾢ  

0000111 = CCP24 ADCx ᴨᾢ  

 

0001000 = CCP31 ADCx ᴨᾢ  

0001001 = CCP32 ADCx ᴨᾢ  

0001010 = CCP33 ADCx ᴨᾢ  

0001011 = CCP34 ADCx ᴨᾢ  

0001100 = CCP41 ADCx ᴨᾢ  

0001101 = CCP42 ADCx ᴨᾢ  

0001110 = CCP43 ADCx ᴨᾢ  

0001111 = CCP44 ADCx ᴨᾢ  

 

0101000 = T1TRGOADCx ᴨᾢ  

0101001 = T2TRGOADCx ᴨᾢ  

0101010 = T3TRGOADCx ᴨᾢ  

0101011 = T4TRGOADCx ᴨᾢ  

0110000 = T5TRGOADCx ᴨᾢ  

0110010 = T14TRGOADCx ᴨᾢ  

0110011 = T15TRGOADCx ᴨᾢ  

0110100 = T5₮ ADCx ᴨᾢ  

0110101 = T6₮ ADCx ᴨᾢ  

0111100 = Ḡ  

0111101 = Ḡ  

0111110 = Ҭ EINT7ADCx ᴨᾢ  

0111111 = Ҭ EINT15ADCx ᴨᾢ  

  

1000000 = CCP01 ADCx ᴨᾢ  

1000001 = CCP02 ADCx ᴨᾢ  

1000010 = CCP0 3 ADCx ᴨᾢ  

1000011 = CCP04 ADCx ᴨᾢ  

ῒ  = Ḡ  

HPSTARTA̔/D ᵝ̆ ᴆ ᵝץ ꜚ ̆ ᴆ ҉ ᵝȂ

ᵝ ץ ԍ ꜚѿ ᴨᾢ Ȃ 

0 = ꜚ ᴆ ᴨᾢ  

1 = ᴨᾢ  

START̔A/D ᵝ̆ ᴆ ᵝץ ꜚ ̆ ᴆ ҉ ᵝȂ

ᵝ ץ ԍ ꜚѿ Ȃ 

0 = ꜚ ᴆ  
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1 = ↕  

17.3.3  ADCx_SCANSQ0 ↓  

 17-4 ADCx_SCANSQ0 ∆  
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ᵝ SSQ0<5:0>SSQ4<5:0> SSQ3<5:0> SSQ2<5:0> SSQ1<5:0>

 

SSQx<5:0>̔ xҩ ̆ ᴋ AD ῀Ȃ 

000000 = ADCx_CH0 

éé 

001000 = ADCx_CH8 

001001 = ADCx_CH9 

001010 = ADCx_CH10 

éé 

111111 = ADCx_CH63 

17.3.4  ADCx_SCANSQ1 ↓  

 17-5 ADCx_SCANSQ1 ∆  
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ᵝ SSQ5<5:0>SSQ9<5:0> SSQ8<5:0> SSQ7<5:0> SSQ6<5:0>

 

SSQx<5:0>̔ xҩ ̆ ᴋ AD ῀Ȃ 

000000 = ADCx_CH0 

éé 

001000 = ADCx_CH8 

001001 = ADCx_CH9 

001010 = ADCx_CH10 

éé 

111111 = ADCx_CH63 
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17.3.5  ADCx_SCANSQ2 ↓  

 17-6 ADCx_SCANSQ2 ∆  
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R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ SSQ10<5:0>SSQ14<5:0> SSQ13<5:0> SSQ12<5:0> SSQ11<5:0>

 

SSQx<5:0>̔ xҩ ̆ ᴋ AD ῀Ȃ 

000000 = ADCx_CH0 

éé 

001000 = ADCx_CH8 

001001 = ADCx_CH9 

001010 = ADCx_CH10 

éé 

111111 = ADCx_CH63 

17.3.6  ADCx_SCANSQ3 ↓  

 17-7 ADCx_SCANSQ3 ∆  

3
1

3
0
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9

2
8

2
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2
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2
5
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2
3

2
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2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ SSQ15<5:0>WDCH<5:0>SLEN<3:0>

 

SLEN<3:0>̔  

0000 = 1ҩ  

0001 = 2ҩ  

éé 

1111 = 16ҩ  

WDCH<5:0>̔  

000000 = ADCx_CH0 

éé 

001000 = ADCx_CH8 

001001 = ADCx_CH9 

001010 = ADCx_CH10 

éé 

111111 = ADCx_CH63 

SSQ15<5:0>̔ 16ҩ ̆ ᴋ AD ῀ 

000000 = ADCx_CH0 

éé 

001000 = ADCx_CH8 
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001001 = ADCx_CH9 

001010 = ADCx_CH10 

éé 

111111 = ADCx_CH63 

17.3.7  ADCx_HSCANSQ ᴨᾢ ↓  

 17-8 ADCx_HSCANSQ ᴮᾨ ∆  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ HSSQ1<5:0>HSSQ4<5:0> HSSQ3<5:0> HSSQ2<5:0>

H
S

L
E

N
<

1
:0

>

 

HSLEN<1:0>̔ ᴨᾢ Ȃ 

00 = 1ҩ  

01 = 2ҩ  

10 = 3ҩ  

11 = 4ҩ  

HSSQ4<5:0>̔ ᴨᾢ 4ҩ ̆ ᴋ AD ῀Ȃ 

000000 = ADCx_CH0 

éé 

001000 = ADCx_CH8 

001001 = ADCx_CH9 

001010 = ADCx_CH10 

éé 

111111 = ADCx_CH63 

HSSQ3<5:0>̔ ᴨᾢ 3ҩ ̆ ᴋ AD ῀̆ ҉Ȃ 

HSSQ2<5:0>̔ ᴨᾢ 2ҩ ̆ ᴋ AD ῀̆ ҉Ȃ 

HSSQ1<5:0>̔ ᴨᾢ 1ҩ ̆ ᴋ AD ῀̆ ҉Ȃ 

17.3.8  ADCx_WDH ṿ  

 17-9 ADCx_WDH ẅ  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ WDH<11:0>

 

WDH<11:0>̔ ṿ ṿȂ 
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17.3.9  ADCx_WDL ᵞ ṿ  

 17-10 ADCx_WDL ᵤ ẅ  

3
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3
0

2
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2
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2
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3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ WDL<11:0>

 

WDL<11:0>̔ ᵞ ṿ ṿȂ 

17.3.10  ADCx_DATA  

 17-11 ADCx_DATA  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
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2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
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1
5

1
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1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u

R/W R R R R R R R R R R R R R R R R

ᵝ DATA<15:0>

 

DATA<15:0>̔ Ȃ LR‗ Ȃ 

17.3.11  ADCx_HPDATAyᴨᾢ  

 17-12 ADCx_HPDATAyᴮᾨ  

3
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0
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2
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1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u
R/W R R R R R R R R R R R R R R R R

ᵝ HPDATA<15:0>

 

HPDATA<15:0>̔ ᴨᾢ Ȃ LR‗ Ȃ 

17.3.12  ADCx_HPDOFFy ᴨᾢ  

 17-13 ADCx_HPDOFFy ᴮᾨ  
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R
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ᵝ HPDOFF<11:0>

 

HPDOFF<11:0>̔ ᴨᾢ y Ẓ Ȃ ᴨᾢ ̆ ֓ᵝ ӈ

ԅ ԍ׆ ⁞ ṿȂ ṿ ׆ץ HPDATA<15:0>
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₮Ȃ 

17.3.13  ADCx_STATE ADC 

 17-14 ADCx_STATE ADC 
3

1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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R
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R
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R
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R
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R
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ᵝ

T
R
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O
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C
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R
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C
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C
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R
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H

C
C

R
1
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C
C

R
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H
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R
0

N
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C
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E
O

C
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E
O

C
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W
D

IE

H
P

E
N

D
IE

E
N

D
IE

W
D

IC

H
P

E
N

D
IC

E
N

D
IC

W
D

IF

H
P

E
N

D
IF

E
N

D
IF

H
P

S
T

A
R

T
IF

S
T

A
R

T
IF

T
R

IM
E

R
R

O
R

<
1

:0
>

 

TRIMERROR<1:0>̔ ⱴ offsetβ̂ ҹ 0̃  

TRIMIBIASOPA̔ ₮ ꜚ  

0 = ̓͂  

1 =  

CCR2H̔ᴨᾢ T6_CCR0ᶏ  

0 = ᴨᾢ ᶏ ῏  

1 = ᴨᾢ ᶏ  

CCR2N̔ ᴨᾢ T6_CCR0ᶏ  

0 = ᴨᾢ ᶏ ῏  

1 = ᴨᾢ ᶏ  

CCR1H̔ᴨᾢ T5_CCR1ᶏ  

0 = ᴨᾢ ᶏ ῏  

1 = ᴨᾢ ᶏ  

CCR1N̔ ᴨᾢ T5_CCR1ᶏ  

0 = ᴨᾢ ᶏ ῏  

1 = ᴨᾢ ᶏ  

CCR0H̔ᴨᾢ T5_CCR0ᶏ  

0 = ᴨᾢ ᶏ ῏  

1 = ᴨᾢ ᶏ  

CCR0N̔ ᴨᾢ T5_CCR0ᶏ  

0 = ᴨᾢ ᶏ ῏  

1 = ᴨᾢ ᶏ  

EOCIE̔ADCѿ Ҭ ᶏ ᵝ 

0 = Ҍᶏ ADCѿ Ҭ  

1 = ᶏ ADCѿ Ҭ  

EOCIC̔ADCѿ Ҭ ᵝ ᵝ 

0 = Ҍ EOC 

1 = EOC 

EOCIF̔ADCѿ Ҭ ᵝ1 

0 = ADC  

                                                        
1 EOCIFENDIFЇHPENDIF ЇҒ ҩ ɼ ҐЇ װ   EOC≡

ADC ‟ɼ 
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1 = ѿ ADC 1 

WDIE̔ADC Ҭ ᶏ  

0 = Ҭ  

1 = ᾛ Ҭ  

HPENDIE̔ADC ᴨᾢ Ҭ ᶏ ᵝ 

0 = ᴨᾢ Ҭ  

1 = ᾛ ᴨᾢ Ҭ  

ENDIE̔ADC Ҭ ᶏ ᵝ 

0 = AD Ҭ  

1 = ᾛ AD Ҭ  

WDIC̔ADC Ҭ ᵝ 

0 = Ҍ Ҭ ᵝ 

1 = Ҭ ᵝ 

HPENDIC̔ADC ᴨᾢ Ҭ ᵝ 

0 = Ҍ ᴨᾢ Ҭ ᵝ 

1 = ᴨᾢ Ҭ ᵝ 

ENDIC̔ADC Ҭ ᵝ 

0 = Ҍ AD Ҭ ᵝ 

1 = AD Ҭ ᵝ 

WDIF̔ADC Ҭ ᵝ 

0 = Ҭ  

1 = ԅ Ҭ  

HPENDIF̔ADC ᴨᾢ Ҭ ᵝ 

0 = ᴨᾢ Ҭ  

1 = ԅ ᴨᾢ Ҭ  

ENDIF̔ADC Ҭ ᵝ 

0 = AD Ҭ  

1 = ԅAD Ҭ  

HPSTARTIF̔A/Dᴨᾢ ᵝȂ 

ᵝ ᴆ ῀ ̆ ᴆ Ȃ 

0 = ᴨᾢ ̕ 

1 = ᴨᾢ Ȃ 

STARTIF̔A/D ᵝȂ 

ᵝ ᴆ ῀ ̆ ᴆ Ȃ 

0 = ̕ 

1 = Ȃ 

                                                        
1 ЃҒ ⅎ ᴮᾨ ЄЇEOC 1Ї ᴮᾨ

ᴰ ᵣЇӤ װ EOCICr 1 ɼ 
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17.3.14  ADC0_DELAY ADC ֜  

 17-15 ADC0_DELAY ADC֢  
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ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
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ᵝ FDELAY<5:0>

 

FDELAY<5:0>̔ ֜  

000000 = 1  

000001 = 2  

000000 = 3  

éé 

000110 = 7 ̂ ṿ̃ 

éé 

001110 = 15 

001111 = 16 

010000 = 17 

éé 

111111 = 64 
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17.4 ADC  

ҹԅ AD ĂD ᶫ ̆ ҉ ┬ Ȃ

ADC ҹVDDĂ ҹVSSAȂADC Ḡ 2.4V⌠

3.6Vӊ Ȃ 

ҹԅḠ ADC ᵬ ̆ VREF- ̆ ↕ᴪ₮ ADC ᵬ Ȃ 

VREF+̆VREF+҉ ԍ2.4V⌠VDDAӊ Ȃ 

֟ Ҭ̆VREF+VREF- ᴪ I/O ̆ ᶏ ̆

VREF- Ȃ ף↕̆ VREF- ῤ VSSA Ȃ 

17.5 ADC  

ADC ҍ №≢ CLKS<1:0>ADCCLKS<2:0>└̆

CLKS<1:0>ץ SCLK/HFCLK/LFCLKᵬҹ ADC └ № ̆

ADCCLKS<2:0>ץ ᵬ ̆ ADC └ № № ⌠̆

ҹ̂1/2~1/64̃T̆ Tҹ ᵬ Ȃ 

Ҋ 17-2̆ ADC ᶏ 5us ץ ᴆ∆ ̆ ᶏץ

Ḥ ץ ꜚ ̂ ᴆ Ȃ̃ ̆ADC 2ҩADC ̆

ץ Ḥ Ȃ ӊ ̆ 14ҩ

̆ EOC ᵝ 1̆ ԍADCx_DATAADCx_HPDATAy

ҬȂ ̆ ң ҹ17ҩ ̆ ң

ԍ17ҩ Ȃ 

ADC

ADC

EN

Ḥ

ADC

EOC

ADC

ADC∆ 5us

14ҩ

ᶏ

17ҩ
 

 17-2 ADC  

17.6 ADC  

ADC ң ̔ ᴨᾢ Ȃ ң ᴋ AD

ӈ Ȃɒ ̆ Ҋ↓ ĂDCx_CH1ĂDCx_CH3̆

ADCx_CH7̆ADCx_CH6Ȃ 

16ҩ Ȃ ADCx_SCANSQyץ

ҩ ῀ Ȃ SLEN<3:0> ̆ 0ȁ 1ȁ
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2 ̆ ҩ SSQx<5:0> ῀ADCx_CHȂ SLEN<3:0>=0

̆ 0 ̆SLEN<3:0>=1̆ 0 1 Ȃ 

ᴨᾢ 4ҩ ̆ ADCx_HSCANSQyץ

ҩ ῀ Ȃ HSLEN<3:0> ̆ 1ȁ 2ȁ

3ȁ 4 ̆ ҩ HSSQx<5:0> ῀ADCx_CHȂ

HSLEN<3:0>=0̆ 1 ̆HSLEN<3:0>=1̆ 1 2 Ȃ ᴨᾢ

ԅ ̆ ᴨᾢ ӊ ̆ ӊ╠ ᵝ Ȃ 

ADC 6ҩῤ №̆≢ V̔REFINTȁOPA0_OUTȁOPA1_OUTȁOPA3_OUTȁ

AVDD GNDȂῤ ῒז ᶏ Ȃ 

17.7 ADC  

ADC ₮ ̔ 

 0xFFFADC ³=
῀

 ῎  17-1 

Ḡ ADCx_DATA ҬȂ

ҩ ̆p ѿҩ̆ ҉ѿ ₮↕ᴪ Ҋѿ

Ȃ 

ᴨᾢ Ḡ ADCx_HPDATAyᴨᾢ ҬȂ

ҩ ᴨᾢ ̆ Ḡץ ᴨᾢ Ȃ

҉ѿ ₮↕ᴪ Ҋѿ Ȃ 

17.8 ᴮᾨ  

HPAUTOҹ 0̆ SCANENҹ1 ̆ ᶏץ ᴨᾢ ⱳ Ȃ 

≠ ADCx_CTL0 STARTβ̆ ꜚѿ

Ȃ ֟ ѿҩ ᴨᾢ ̆ ╠ ᵝ̆ ᴨᾢ

↓ ץ Ȃ ᴨᾢ ҉ Ҭ

Ȃ ᴨᾢ ֟ ѿҩ Ԋᴆ̆ ᴨᾢ Ҍᴪ

̆ ↕ᴪ ᴨᾢ Ȃ 

̂ ̔ ᶏ ᴨᾢ ̆ Ḡ Ԋᴆ ԍ ᴨᾢ

↓Ȃ̃  

HPAUTOҹ1 ̆SCANENҹ1 ̆ ӊ ̆ ᴨᾢ ꜚ

Ȃ ץ ↓ 20ҩȂ Ҭ̆ ᴨᾢ Ȃ

CONTҹ 1̆ ᴨᾢ ↓ Ȃ̂ ҊҌ

ᶏ ̃ 

17.9  

ADCx_CTL0 DSENHPDSENᵝ ץ ᴨᾢ

Ȃ 

 ̧  

ץ ѿҩ ↓ n ̂n<=8̆̃
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ADCx_SCANSQŷy=0,1,2,3̃ ↓ ѿ №Ȃ ṿn ADCx_CTL0 DSNUM<2:0>

₮Ȃѿҩ Ḥ ץ ꜚ ADCx_SCANSQŷy=0,1,2,3̃ Ҭ Ҋѿ n

̆ ⌠ ↓ ҹ Ȃ ↓ ADCx_SCANSQ2

SLEN<3:0>‗ Ȃ 

ᶛ̔n=3̆ ҹ0,1,2,3,7,8,9,10 

ѿ ̔0,1,2  

ԋ ̔3,7,8  

҈ ̔9,10 ̆ ֟ Ḥ  

̔0,1,2  

ᴨᾢ  

ᴨᾢ ץ ҩ ADCx_HSCANSQҬ ↓Ȃ

ѿҩ Ḥ ץ ꜚ ADCx_HSCANSQҬ Ҋѿҩ ̆ ⌠

↓ ҹ Ȃ ↓ ADCx_HSCANSQ HSLEN<1:0>‗

Ȃ 

ᶛ̔ ҹ1,2,3 

ѿ ̔1  

ԋ ̔2  

҈ ̔3 ̆ ֟ Ḥ  

̔1  

17.10 ADC  

ADCx_CTL0 LRβ ץ Ữ Ȃ ץ

ᵞ16β Ҭ Ȃ 

ᴨᾢ

ᴨᾢ

0 0 b110 0 b10 b9 b6b8 b7 b5 b2b4 b3 b1 b0

c c b11c c b10 b9 b6b8 b7 b5 b2b4 b3 b1 b0

0 0b11 0 0b10 b9 b6b8 b7 b5 b2b4 b3 b1 b0

b11c b10 b9 b6b8 b7 b5 b2b4 b3 b1 b0 0 0 0

 

 17-3  

̆ ᵞ12β ̆ 4β 0̕ ̆ 12β

̆ᵞ 4β 0Ȃ 

ᴨᾢ ̆ ᵞ12β ̆ 4β ᵝ ᵝ C̕ ̆

ᵝ ᵝ ᵝ C̆ ᶭ ᾟ ̆ᵞ 3β 0Ȃ 

ᵝ ᵝ C ᴨᾢ AD ṿ⁞ ᴨᾢ Ẓ

HPDOFF<11:0>⌠̆ C=1̆ Ẓ ṿ ԍ ṿ̆

ᴨᾢ Ẓ HPDOFF<11:0>Ȃ̂ x=0,1,2;y=0,1,2,3̃ 
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17.11 ADC  

ADC ԍ ĂDC ѿ Ȃ ץ ADCx_CTL0

└ CONTβ └ 0̆ҹ ȂENᶏ ̆ ᴆ STARTADCx_HSTART

1̆ ᶏ ғ Ḥ ̆ Ȃ 

̆ ᴨᾢ №≢ Ḡ ADCx_DATA

ADCx_HDATAyҬȂ ᶏ ԅENDIEENDIF ̆ ̆↕ᴪ֟ Ҭ Ȃ

ADCẢ ᵬȂ̂ y=0,1,2,3̃ 

17.12 ADC  

ADC ԍ ̆ AD ѿ ҉ ꜚҊѿ AD Ȃ

ץ ADCx_CTL0└ CONTβ └̆1ҹ ȂENᶏ ̆ ᴆ

STARTADCx_HSTART1̆ ᶏ ғ Ḥ ̆ Ȃ 

ѿҩ ̆ ᴨᾢ №≢ Ḡ ADCx_DATA

ADCx_HDATAyҬȂ ᶏ ԅENDIEENDIĔ ↕̆ᴪ֟ Ҭ Ȃ

ADCᴪ Ȃ̂ y=0,1,2,3̃ 

17.13 ADC  

SCANENβץ Ȃѿ ᵝ 1̆ ADC ADCx_SCANSQy

̂y=0,1,2̃̂ ̃ ADCx_HSCANSQ̂ ᴨᾢ ̃ Ҭ Ȃ ҩ

ҩ ҉ ̆ ̆ ѿ Ҋѿҩ ꜚ Ȃ

CONTβ 1̆ Ҍᴪ ѿҩ ҉Ả ̆ Ῥ׆

ѿҩ Ȃ 

ԅDMĂ D̆MA └ ᴰ ⌠ ᵝ ҬȂ 

17.14 ADC  

ᾛ ѿҩ ҩ Ҭ ᵬȂῒҬ̆ WDSCHҹ0 ̆

ᶏץ ⱳ ̆ WDENҹ1 ̆ ᶏ ⱳ

̕ HPWDENҹ1 ̆ ᴨᾢ ᶏ ⱳ Ȃ WDSCHҹ

1 ̆ ѿ ᶏ ⱳ ̆ ҩ WDCH<5:0>̆ ̆

WDCH<5:0> ̆ WDENβṿ 1̕ WDCH<5:0>

ᴨᾢ ̆ HPWDENβṿ1Ȃ 

ᶏ ADC ⱳ ̆ ῀ ADC ᵞԍ

ᵞ ṿ ԍ ṿ ̆ADC ᵝ WDIFᴪ 1̆ ᵝ

ᴆ Ȃ ADCx_STATE WDIEβ 1̆ ↕ᾛ ֟ Ҭ Ȃ

ᵞ ṿ№≢Ḡ ADCx_WDHADCx_WDLҬȂ 

17.15 ADC  

AD ץ Ԋᴆ Ȃ EXTENHPEXTENץᶏ ᴨᾢ

ⱳ Ȃ ADCx_CTL1 NCH<6:0>HCH<6:0>ᵝ



KF32LS∆ ῳV3.1 

 - 268/592 - 

AD ԊᴆȂ ADCx_STATE ADȂ 

ץ Tx ADҹᶛ̆ ᶏ Tx̆ ᶏץ ꜚ AD ⱳ ȂAD

ⱳ ң ̆ѿ Tx ₮Ḥ ̆ѿ Tx_CCRŷx=5;y=0,1̃

ҍTx ֟ ̆ Ҭ ᴋ ᵝ ADȂ 

ץ Tx ADҹᶛ̆ Tx_CTL̆ ̆ TXOFS<1:0>

Tx ҉ /Ҋ AD̆ TXADAUTOᶏ Tx ₮ ADȂTXADAUTOḤ

ѿ AD ꜚ Ȃ 

ץ Tx_CCRŷy=0,1̃ ̆ Tx_CCRyҍTx ̆Ӟᴪ֟ AD

Ḥ ̆ ADSTARTᵝ 1Ȃ 

̔ᶏ AD ̆ 5us̆ Ῥ Ḥ AD Ȃ 

17.16 DMA  

AD DMAⱳ Ȃ ADCx_CTL0 NDMAENβ ᶏץ

DMA Ȃᶏ ҉ DMA ̆ ADC ѿ ĔOCIF

ᵝ 1̆ ᴪ֟ ѿҩDMA Ȃ 

ADC 4ҩ ᴨᾢ ̆ ҩ ᴨᾢ ѿҩ DMA

ⱳ Ȃ ADCx_CTL0 HP0DMAEN/HP1DMAEN/HP2DMAEN/HP3DMAEN

ᵝ ᶏ≢№ץ 4ҩ ᴨᾢ DMA Ȃᶏ ᴨᾢ ҉ DMA ̆

ADC ᴨᾢ ѿ ĔOCIFᵝ 1̆ ᴪ֟ ѿҩ DMA

Ȃ ӊ̆ADCxHPDATA0/1/2/3№≢Ḡ 4ҩ ᴨᾢ ̆ 4ҩ

ᴨᾢ ᶏ ԅDMA ⱳ ̆↕ADCxHPDATA0/1/2/3̆ ᴪ

DMA Ȃ 

Ữ ѿҩ ̆ ץ ҩ ̆ ᴨᾢ ᶏ

DMA ᾧ ҡ Ȃ 

17.17 Ὺ  

ῤ ‖ ץ ᶫ ADCȁDAC ̆Ӟ ץ VREF+ ᶫ

ᾝ ᴆᶏ Ȃ 

ῤ ‖ ץ ᶫ1.5Vȁ2.0Vȁ2.5Vȁ3V 1Ȃ 

Ҍᶏ ῤ ‖ Ṝ̆Ӟ ץ VREF+ ῀ Ȃ 

ᵞ
100nF

‰

VDDA

-

ADC/DAC

VREF++

 

 17-4 “  

ADCx_CTL1 ADCx_REF0ȁADCx_REF1ADCx_REF2ᵝ̆№≢

VDDAȁ VREF+ῤ ᵬҹADCx Ȃ 

                                                        
1 ᶕ Ὺ “ Ї VREF+ ɼ 
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PM_CTL1 VREFSEL<1:0>ᵝ̆ ץ ῤ ҹ1.5Vȁ2Vȁ2.5V

3VȂ 

17.18 Ὺ Ḫ  

ADC 3ҩῤ Ḥ ̆№≢ ̔VREFINTȁAVDD GNDȂ ֓

↓ Ȃ 

 17-16 Ὺ Ḫ  

ῤ Ḥ  ADC  

AVDD ADCx_CH50 

GND ADCx_CH51 

VERFINT ADCx_CH53 

17.19 ADCҲ  

ᴨᾢ ֟ Ҭ ̆ ᵝ Ӟ ֟

Ҭ ̆ ҩҬ Ҭ ᶏ Ȃ ғ̆ Ғ EOC_IF AD

Ȃᶛ ̆ Ҋ̆ ̆

ᵝ 1̆ ᵖ ̆EOC_IF AD ᴪ 1Ȃ 

Ҋ̆ ӊ ̆ADC ENDIF HPENDIF

1Ȃ Ҋ̆Ӟ ADCENDIFHPENDIFҹ 1Ȃ 

ADCҬ Ҋ ̔ 

ADCxI F

EOCI E

EOCI F

WDI E

WDI F

HPENDI E

HPENDI F

ENDI E

ENDI F

 

 17-5 ADCҲ  
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18 ЃCMPЄ 

18.1  

ῤ 4ҩ ̆ῒҺ Ҋ̔ 

 ̧ ῀  

 ̧ № ᶫ ῤ  

 ̧ ₮  

 ̧ Ҭ  

 ̧ ⱳ  

 ̧ ₮ ᵬҹ ῀ȁPWM̓͂ ԍ  

 ̧ ҹBEMF̂ ̃לꜚ HALL̂ ̃  

18.2  

x CMPx_CTLⱳ ȂPMOD<2:0>ᵝ ԍ ῀

̕NMOD<2:0>ᵝ ԍ ῀ ̕EN̂CMP3̃β CxEN̂CMP0/1/2̃

ԍᶏ ȂῒҬ C̆MP3ᶏ ҹCMP3_CTLENβ C̆MP0/1/2ᶏ ҹCMP_CTL4

C0EN/C1EN/C2ENᵝȂ 

ҩ ѿҩ ̆ ץ FLTENβᶏ ȂFLTCS<1:0>

ᵝ ԍ F̕LTDIV<7:0>ᵝ ԍ ᵬ F̕LTCNT<2:0>

ᵝ ԍ Ȃ 
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0

1

000

001

C3_PMOD<2:0>

PA0

010

011

100

101

110

111

PA9

PB2

PB15

PC5

AGND

CMP3

+

-

E
N

C3_FLTEN

C3OUTḠ

Ḡ

T
R

IM
<

1
:0

>

C3_NMOD<2:0>

000

001PA10

PA1

PB3 010

011

100

101

110

111

PF0

PC6

AGND

Ḡ

Ḡ

1

0

PSEL

Ḡ

 

 18-1 3  

CMP2

+

-

C
2
E

N

C
2
H

Y
S

<
2
:0

>

C2OUT

CMP1

+

-

C
1
E

N

C
1
H

Y
S

<
2
:0

>

CMP0

+

-

C
0
E

N

C
0
H

Y
S

<
2
:0

>

BEMFREN

C0INP_INS

C1INP_INS

C2INP_INS

C2INN_INS

C1INN_INS

C0INN_INS

0

1

C2FLTEN

C1OUT0

1

C1FLTEN

C0OUT0

1

C0FLTEN

S6Va Vb

S1

S2

S3

S4

S5

S7

R1 R2

R3

S8

S9
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000

001

C0_PMOD<2:0>

PA0

010

011

100

101

110

111

PA9

PB2

PB9

PC11

AGND

C0INP_INS

C1_NMOD<2:0>

000

001

010

011

100

101

110

111

C1INP_INS

C0_NMOD<2:0>

000

001

010

011

100

101

110

111

C0INN_INS

C1_NMOD<2:0>

000

001

010

011

100

101

110

111

C1INN_INS

C2_NMOD<2:0>

000

001

010

011

100

101

110

111

C2INP_INS

C2_NMOD<2:0>

000

001

010

011

100

101

110

111

C2INN_INS

DAC1_OUT

PA1

PA10

PB3

PB10

PC12

AGND

DAC0_OUT

DAC1_OUT

PA0

PA9

PB2

PB11

PG7

AGND

DAC0_OUT

DAC1_OUT

PA1

PA10

PB3

PB12

PC9

AGND

DAC0_OUT

DAC1_OUT

PA0

PA9

PB2

PB13

PC7

AGND

DAC0_OUT

DAC1_OUT

PA1

PA10

PB3

PB14

PC8

AGND

DAC0_OUT

DAC1_OUT

 

 18-2 0/1/2 
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CMP0/1/2/3 ῀ Ҋ ̔ 

 18-1 CMP0/1/2/3 ῇ  

ᵝ ṿ CMP0 CMP1 CMP2 CMP3 

PMOD<2:0> 

000 PA0 PA0 PA0 PA0 

001 PA9 PA9 PA9 PA9 

010 PB2 PB2 PB2 PB2 

011 PB9 PB11 PB13 PB15 

100 PC11 PG7 PC7 PC5 

101 AGND AGND AGND AGND 

110 Ḡ  Ḡ  Ḡ  Ḡ  

111 Ḡ  Ḡ  Ḡ  Ḡ  

NMOD<2:0> 

000 PA1 PA1 PA1 PA1 

001 PA10 PA10 PA10 PA10 

010 PB3 PB3 PB3 PB3 

011 PB10 PB12 PB14 PF0 

100 PC12 PC9 PC8 PC6 

101 AGND AGND AGND AGND 

110 Ḡ  Ḡ  Ḡ  Ḡ  

111 Ḡ  Ḡ  Ḡ  Ḡ  
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18.3 ῗ  

 18-2 ῗ  

   ⱳ  ᵝṿ 

0x000 CMP_CTL0 R/W └ 0 0x0000 0000 

0x004 CMP_CTL1 R/W └ 1 0x0000 0000 

0x008 CMP_CTL2 R/W └ 2 0x0000 0000 

0x00C CMP_CTL3 R/W └ 3 0x0000 0000 

0x010 CMP_CTL4 R/W └ 4 0x0000 0000 

ҹ̔0x4000 0800 

18.3.1  CMP_CTLx └ 0/1/2 

 18-3 CMP_CTLx ┼ 0/1/2 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

IF
F

E
N

IF
R

E
N

F
L

T
E

N

W
IN

E
N

P
O

L

F
L

T
C

S
<

1
:0

>

FLTDIV<7:0>

F
L

T
C

N
T

<
2

:0
>

PMOD
<2:0>

NMOD
<2:0>

 

PMOD<2:0>̔ x ₮ ᵝ 

ľ  18-1 CMP0/1/2/3 ῀ Ŀ 

NMOD<2:0>̔ x ₮ ᵝ 

ľ  18-1 CMP0/1/2/3 ῀ Ŀ 

IFFEN̔ xҊ Ҭ ᶏ ᵝ 

0 = xҊ Ҭ  

1 = ᶏ xҊ Ҭ  

IFREN̔ x҉ Ҭ ᶏ ᵝ 

0 = x҉ Ҭ  

1 = ᶏ x҉ Ҭ  

FLTCS<1:0>̔ x ᵝ 

00 = ҹSCLK  

01 = ҹHFCLK  

1x = ҹLFCLKγ  

FLTDIV<7:0>̔ x №  

00H=1CLK 

01H=2CLK 

éé 

09H=10CLK 

0AH=11CLK 

éé 

FFH=256CLK 

̂CLKҹ FLTCS<1:0>Ҭ ̆№ ҹ ҹ 0.5CLK  ̃

FLTCNT<2:0>̔ x ᵝ filter sample count bits 
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00x = Ҍ ̆ ⱳ  

001 = ԍ1ҩFILT_CLK ῀  

₮ 0~1ҩFILT_CLK  

010 = ԍ2ҩFILT_CLK ῀  

₮ 1~2ҩFILT_CLK  

011 = ԍ3ҩFILT_CLK ῀  

₮ 2~3ҩFILT_CLK  

100 = ԍ4ҩFILT_CLK ῀  

₮ 4~5ҩFILT_CLK  

101 = ԍ5ҩFILT_CLK ῀  

₮ 5~6ҩFILT_CLK  

110 = ԍ6ҩFILT_CLK ῀  

₮ 6~7ҩFILT_CLK  

111 = ԍ7ҩFILT_CLK ῀  

₮ 7~8ҩFILT_CLK  

FLTEN̔ x ᶏ ᵝ 

0 = ⱳ  

1 = ᶏ ⱳ  

WINEN̔ x └ᶏ ᵝ window control enable bit 

0 = └ⱳ  

1 = ᶏ └ⱳ  

POL̔ x ₮ ᵝ 

0 = ₮̔CIN+>CIN-=1̆CIN+<CIN-=0 

1 = ₮ ̔CIN+>CIN-=0̆CIN+<CIN-=1 

18.3.2  CMP_CTL3 └ 3 

 18-4 CMP_CTL3 ┼ 3 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

P
S

E
L

F
L

T
E

N

W
IN

E
N

P
O

L

E
NPMOD

<2:0>
NMOD
<2:0>

F
L

T
C

S
<

1
:0

>

FLTDIV<7:0>

F
L

T
C

N
T

<
2

:0
>

 

PSEL̔ 3 ῀ ᵝ 

0 = 2 ₮OP2OUTᵬҹ 3 ῀ 

1 = PMOD<2:0>ᵝ  

̔ OP2 ̆ ᵝ ҹ1ᶏ Ȃ 

PMOD<2:0>̔ 3 ῀ ᵝ 

ľ  18-1 CMP0/1/2/3 ῀ Ŀ 

NMOD<2:0>̔ 3 ῀ ᵝ 

ľ  18-1 CMP0/1/2/3 ῀ Ŀ 

FLTCS<1:0>̔ 3 ᵝ 

00 = ҹSCLK  
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01 = ҹHFCLK  

13 = ҹLFCLKγ  

FLTDIV<7:0>̔ 3 №  

00H = 1CLK 

01H = 2CLK 

éé 

09H = 10CLK 

0AH = 11CLK 

éé 

FFH = 256CLK 

̂CLKҹ FLTCS<1:0>Ҭ ̆№ ҹ ҹ 0.5CLK  ̃

FLTCNT<2:0>̔ 3 ᵝ filter sample count bits 

003 = Ҍ ̆ ⱳ  

001 = ԍ1ҩFILT_CLK ῀  

₮ 0~1ҩFILT_CLK  

010 = ԍ2ҩFILT_CLK ῀  

₮ 1~2ҩFILT_CLK  

011 = ԍ3ҩFILT_CLK ῀  

₮ 2~3ҩFILT_CLK  

100 = ԍ4ҩFILT_CLK ῀  

₮ 4~5ҩFILT_CLK  

101 = ԍ5ҩFILT_CLK ῀  

₮ 5~6ҩFILT_CLK  

110 = ԍ6ҩFILT_CLK ῀  

₮ 6~7ҩFILT_CLK  

111 = ԍ7ҩFILT_CLK ῀  

₮ 7~8ҩFILT_CLK  

FLTEN̔ 3 ᶏ ᵝ 

0 = ⱳ  

1 = ᶏ ⱳ  

WINEN̔ 3 └ᶏ ᵝ window control enable bit 

0 = └ⱳ  

1 = ᶏ └ⱳ  

POL̔ 3 ₮ ᵝ 

0 = ₮̔CIN+>CIN-=1̆CIN+<CIN-=0 

1 = ₮ ̔CIN+>CIN-=0̆CIN+<CIN-=1 

EN̔ 3ᶏ ᵝ 

0 = 3 ᶏ  

1 = ᶏ 3 
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18.3.3  CMP_CTL4 └ 4 

 18-5 CMP_CTL4 ┼ 4 

3
1

3
0
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C3OUT̔ 3 ₮ ᵝ 

0 = ₮ҹ0 

1 = ₮ҹ1 

C2OUT̔ 2 ₮ ᵝ 

0 = ₮ҹ0 

1 = ₮ҹ1 

C1OUT̔ 1 ₮ ᵝ 

0 = ₮ҹ0 

1 = ₮ҹ1 

C0OUT̔ 0 ₮ ᵝ 

0 = ₮ҹ0 

1 = ₮ҹ1 

C3IF̔ 3Ҭ ᵝ 

0 = ⌠ 3Ҭ  

1 = ⌠ 3Ҭ  

C2IF̔ 2Ҭ ᵝ 

0 = ⌠ 2Ҭ  

1 = ⌠ 2Ҭ  

C1IF̔ 1Ҭ ᵝ 

0 = ⌠ 1Ҭ  

1 = ⌠ 1Ҭ  

C0IF̔ 0Ҭ ᵝ 

0 = ⌠ 0Ҭ  

1 = ⌠ 0Ҭ  

CIFMS̔ Ҭ ᵝ ᵝ 

0 = ₮ҍ Ҭ  

1 = ₮ Ҭ  

CMPOUTSEL<1:0>̔ ₮ ᵝ̆ PC4 ₮ 

00 = ₮ 

01 = CMP0 ₮ 

10 = CMP1 ₮ 

11 = CMP2 ₮ 

̔CMP3 ₮ 

C3IC̔ 3Ҭ ᵝ 

0 = 3Ҭ ᵝ ᵬ 
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1 = 3Ҭ ᵝ ᵬ 

C2IC̔ 2Ҭ ᵝ 

0 = 2Ҭ ᵝ ᵬ 

1 = 2Ҭ ᵝ ᵬ 

C1IC̔ 1Ҭ ᵝ 

0 = 1Ҭ ᵝ ᵬ 

1 = 1Ҭ ᵝ ᵬ 

C0IC̔ 0Ҭ ᵝ 

0 = 0Ҭ ᵝ ᵬ 

1 = 0Ҭ ᵝ ᵬ 

C3IE̔ 3Ҭ ᶏ ᵝ 

0 = 3Ҭ  

1 = ᶏ 3Ҭ  

C2IE̔ 2Ҭ ᶏ ᵝ 

0 = 2Ҭ  

1 = ᶏ 2Ҭ  

C1IE̔ 1Ҭ ᶏ ᵝ 

0 = 1Ҭ  

1 = ᶏ 1Ҭ  

C0IE̔ 0Ҭ ᶏ ᵝ 

0 = 0Ҭ  

1 = ᶏ 0Ҭ  

C3IFFEN̔ 3Ҋ Ҭ ᶏ ᵝ 

0 = 3Ҋ Ҭ  

1 = ᶏ 3Ҋ Ҭ  

C3IFREN̔ 3҉ Ҭ ᶏ ᵝ 

0 = 3҉ Ҭ  

1 = ᶏ 3҉ Ҭ  

TRIM<1:0>̔ ‰ᵝ 

00 = ῏ ‰ 

01 = 5mV 

10 = 10mV 

11 = 15mV 

HALSEL̔HALL ᵝ 

0 =  

1 =  

BEMFEN̔ לꜚ ᶏ ᵝ 

0 = 0/1/2ҹ  

1 = 0/1/2ҹ לꜚ  

FLTINSEL̔ ῀ ᵝ 

0 = ₮ᵬҹ ῀Ḥ  

1 = I/Oᵬҹ ῀Ḥ  

C2EN̔ 2ᶏ ᵝ 

0 = 2 ᶏ  
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1 = ᶏ 2  

C1EN̔ 1ᶏ ᵝ 

0 = 1 ᶏ  

1 = ᶏ 1  

C0EN̔ 0ᶏ ᵝ 

0 = 0 ᶏ  

1 = ᶏ 0 

̔CMP1/2ᵬ ̆ C0ENβ 1Ȃ 
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18.4  

ᶏ ̆ GPIO ῏ ῀ ̆

GPIO ῏ ₮ ₮Ȃΐᵣ №Ȃ 

18.5 ₴  

₮ ץ CMP_CTLx POLβ ̆ Ҋ Ȃ

POL=0̆ ₮̔C1IN+>C1IN-=1̆C1IN+<C1IN-=0̕POL=1̆ ₮

̔C1IN+>C1IN-=0̆C1IN+<C1IN-=1Ȃ 

 18-6 ₴ ғ ῗ  

῀ ᴆ  ₮ 

C1IN+ > C1IN- INV1 = 0 C1OUT = 1 

C1IN+ > C1IN- INV1 = 1 C1OUT = 0 

C1IN+ < C1IN- INV1 = 0 C1OUT = 0 

C1IN+ < C1IN- INV1 = 1 C1OUT = 1 

18.6 ┼ 

└ⱳ ≠ ᵬҹ ̆ ҹ ̆ ₮̕

ҹᵞ ̆ Ḡ Ȃ CMP_CTLx WINENβ ᶏ /

└ⱳ Ȃ 

CMP

No win_ctl

Win_ctl

 

 18-3 ┼ 

18.7  

῀ ̆ ₮ᴪ Ȃῤ ̆

Ḥ ȁ ҍῒ № Ḥ ԅ ₮ Ȃ ₮ ᵞԅ

̆ ԅ ₮ Ȃ ҩ ԅѿҩ ̆

CMP_CTLx FLTENβ ₮ ̆ ⁞ץ

Ȃ 
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18.7.1   

0

1

FLTINSEL

FILTERx OUT

From CMPx

From GPIOy

FLTEN

00

01

FLTCS<1:0>

SCLK

1x

HFCLK

LFCLK

FLT_DIV

FLTDIV<7:0>

FLT_CLK

FLT_IN

FLTCNT<2:0>

FILTER x

 

 18-4  

῀ ץ CMP_CTL4 FLTINSELᵝ Ȃ FLTINSEL=0̆

₮ᵬҹ ῀̕ FLTINSEL=1̆ I/O ῀Ḥ

ᵬҹ ῀Ȃ 

GPIO └ GPIOx_RMPHGPIOx_RMPLץ GPIO ҹ

῀ FLTI2/1/0Ȃ 

̆ 0/1/2 FILTER0/1/2͂ ץ 0/1/2₮ GPIŎ

3 FILTER3ץ 3 ₮ᵬҹFILTER3͂̆ GPIO Ȃ

ᶏ ̆ CMP_CTL4 FLTINSELᵝ 1̆ GPIO

ᵬҹ ῀ Ȃ 

FLTCS<1:0>ᵝ FLTDIV<7:0>ᵝ ⌠ ᵬ ̂FILT_CLK̃

F̕LTCNT<2:0>ᵝ ῀ F̆LTCNT<2:0>ᵝ=n̆

ԍnҩFLT_CLK ῀ ̆ ₮ n⌠n+1ҩFLT_CLK Ȃ 

18.7.2   

Ҋ ̔ 

FILT_CLK

╠

FLTCNT<2:0> 100 111

4 FILT_CLK

4 FILT_CLK

8 FILT_CLK

8 FILT_CLK

 

 18-5  

18.7.3  ᶏ  

ᶏ ̔ 

 ̧ FLTCS<1:0>ᵝ ̕ 
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 ̧ FLTDIV<7:0>ᵝ ᵬ ̕ 

 ̧ FLTCNT<2:0>ᵝ ̕ 

 ̧ CMP_CTLx FLTENβ ᶏ ⱳ Ȃ 

18.8 Ҳ  

CxIFβ Ҭ ᵝ̆ҹ ᵝ̆Ҍ Ώ̆ ᴆ Ȃ 

Ҭ ᶫҌ ̔ 

 ̧ ₮҉  

 ̧ ₮Ҋ  

 ̧ ₮҉ Ҋ  

IFRENIFFENβ№≢ᶏ ₮ ҉ Ҋ ̆

IFRENIFFENᵝ 1 ̆ ҉ Ҋ ᴪ Ҭ ᵝ

1Ȃ 

̆ ᶫԅң Ҍ ̆ CMP_CTL4

IFMSβ Ȃ IFMS=0̆ ΏCMP_CTL4ᴪ ₮ ̆

╠ ₮ ҍ҉ ΏCMP_CTL4 ₮

∞ ̆Ҍѿ ̆ Ҭ ᵝ 1Ȃ IFMS=1̆

₮ ∞ ̆ ҳ ̆ Ҭ ᵝ 1Ȃң

IFRENIFFENᵝ Ȃ 

Ҭ ̆ ᶏ INT_EIE1 Ҭ ᶏ ᵝ

INT_CTL0ῃ Ҭ ᶏ ᵝAIEȂ 

Ҋ ̆ҹCMPҬ ̔ 

Ҭ

C0I E

C0I F

C1I E

C1I F

C2I E

C2I F

C3I E

C3I F

 

 18-6 CMPҲ  

18.9 ₴ῗ PWM  

2/3 ₮ ᵬҹץ ECCP5/9ꜚ̓͂ ῏ Ḥ Ȃ

ECCP5_PXASCTL0PXASSx<2:0>ᵝ̆ 2/3 ₮ᵬҹ ECCP5/9

4 ꜚ῏ Ḥ ̆ 3 ₮ᵬҹECCP5/91/2/3ꜚ̓͂

Ḥ ̆ Ḥ ҹ ̂ ᵞ ̃ ̆ ( ) ̆ ῏ ̆

ꜚ῏ Ḡ Ȃ 

0/1/2/3₮ ץ Ȃ 

18.10 BEMF HALL  

ץ0/1/2 BEMFEN לꜚ ℗ Ȃ 

BEMFEN=0̆ ҉ 19-2 ̔ ῏S4ȁS5ȁS7 ̆ῒᵩ ῏ ̆
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0/1/2͂ ҉ ῤ ̆ᵬҹ ᶏ ̆

ⱳ Ȃ 

BEMFEN=1̆ 0/1/2 ҹBEMF ̆ Ҋ̆ ῏S1ȁS2ȁS3ȁ

S6ȁS8ȁS9 ̆ῒᵩ ῏ ̆ ῀̆҈ҩ ѿ ̆ ῀

̂҈ҩ ṿ Ȃ̃ 

҈ҩ ֜ Va ҹCMP0/1/2҈ҩ ῀ ӊ ҈№ӊѿ̆Vb

ԍVa ̆ CMP0/1/2 ѿ ̆Ӟ ԍVb,ҹCMP0/1/2

҈ҩ ῀ ӊ ҈№ӊѿ̆ɒ C̔MP0ȁCMP1ȁCMP2 ῀ №≢ҹ1Vȁ

2Vȁ0V̆↕ CMP0/1/2 ῀ ҹ̂1+2+0)/3=1v,Ῥҍ

̆ ⱳ Ȃ 
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19 Ὴ/ ЃUSARTЄ 

19.1  

USARTUniversal Synchronous /Asynchronous Receive & TransmitΏ̆ Ҭ

/ ̆ ῃ / Ȃ ѿҩұ Ḥ I/O ̆

Ӟ ᵬҹұ Ḥ Ȃ ҹҍҩֲ Ḥ ῃ ȂӞ ץ

ҹҍ ῒ Ḥ ҍ̆ӊ Ḥ Ҍΐ ֟

ῤ ̆ Һ ᴆ ᶫ Ḥ Ȃ 

BRG

TBUF

RBUF

TSREG

RSREG

/DMA

TX/TX0

RX

IrDA

IrDA

CTS

RTS

0
0

1
1

0
1

1
0

S
C

L
K

H
F

C
L

K

L
F

C
L

K

IN
T

L
F

̔INTLF USART0

B
R

C
K

S<
1
:0

>

CLK

7816
№

CLKDIV<7:0>
CLKOUT

 

 19-1 USART  

҉׆ Ҭ ץ ₮̆ ῃ / USART ̂BRG̃ȁ

҈ №Ȃ 

19.1.1  USART  

RX̔ ῃ ҹ ῀ ̆ ҹ Ȃ 

TX̔ ῃ ҹ ₮ ̆ ҹ ῀ ₮ ̆7816

ҹ TX0Ȃ 

TX1̔7816 Ȃ 

RTS̔̂  Require To Send̃--₮Ḥ ̆ ԍ ̆ᵞ

̆ᵞ ץ Ȃ 

CTS̔̂ ᾛ  Clear To Send ̃--͂ Ḥ ̆ ԍ∞ ץ ̆ᵞ

̆ᵞ ץ Ȃ 

CLK̔7816 ₮ Ȃ 

USART ̔ 
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 ̧ ῃ Ḥ 

 ̧ Ḥ 

 ̧ NRZ‰  

 ̧ ̂8β 9β ̃ 

 ̧ Ả ᵝ̂1β 2β ̃ 

 ̧ ᶏ ᵝ 

 ̧ ᴆ Ẽ  

 ̧ ᴆ ꜚ ‰ 

 ̧ 16β ̆8β №  

 ̧ Ὶ LIN  

 ̧ RS-485  

 ̧ 7816  

 ̧ IrDA └  

 ̧ DMA Ώ 

 ̧ ᴆ RTS CTS└ 

 ̧  
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19.2 USARTῗ  

 19-1 USARTῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 USARTx_CTLR R/W USART└  0x0000 0000 

0x004 USARTx_BRGR R/W USART  0x0010 0001 

0x008 USARTx_STR R/W USART  0x0000 3200 

0x00C USARTx_TBUFR W USART  0x0000 0000 

0x00C USARTx_RBUFR R USART  0xuuuu uuuu 

0x010 USARTx_U7816R R/W 7816└  0x0000 0000 

0x014 USARTx_IER R/W USARTҬ ᶏ  0x0000 0000 

0x018 USARTx_ADM R/W  0x0000 0000 

USART0 ̔0x4000 0980; 

USART1 ̔0x4000 0A00; 

USART2 ̔0x4000 0A80; 

USART3 ̔0x4000 0B00; 

USART4 ̔0x4000 0B80; 

USART5 ̔0x40001E80; 

USART6 ̔0x40001F00; 

USART7 ̔0x40001F80;; 

1̔ ῒҬUSART0ץ ᵬ ’Ҋ̆ Ȃ 

2̔ TBUFRRBUFR ̆ᵖ Ȃ 

19.2.1  USARTx_CTLR USART└  

 19-2 USARTx_CTLR USART┼  

3
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R
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R
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R
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R
/W

R
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R
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R
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R
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R
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R
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R
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R
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R
/W

R
/W

R
/W

R
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R
/W

R
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R
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R
/W

R
/W

ᵝ

S
L

M
E

N

R
E

S
H

D

IR
D

A
E

N

R
E

S

R
T

S
E

C
T

S
E

D
T

9
E

N

P
A

R
M

T
X

9
S

E
L

S
T

P
W

T
ID

L
E

E
N

R
X

E
N

T
X

E
N

S
Y

N
C

S
E

N
D

B

R
ID

L
E

IS

A
B

R
D

E
N

A
D

R
E

N

C
S

R
S

W
U

E
N

D
IN

V

R
C

O
N

V

T
C

O
N

V

S
C

K
P

S

U
S

A
R

T
E

N

B
R

C
K

S
<

1
:0

>

 

SLMEN̔ ᶏ ᵝ 

0 =  

1 = ᶏ  

RESHD̔ᶏ USART̆ USARTENᵝᶏ ӊ╠ ᵝ 1 

IRDAEN̔ └ᶏ ᵝ 

0 = IrDA 

1 = ᶏ IrDA 

RES̔ ᵝ 

RTSEN̔RTSᶏ ᵝ 

0 = RTSⱳ  

1 = ᶏ RTSⱳ  
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CTSEN̔CTSᶏ ᵝ 

0 = CTSⱳ  

1 = ᶏ CTSⱳ  

DT9EN̔ 9β ᶏ ᵝ 

0 = ᶏ 9β  

1 = ᶏ 9β  

PARM̔ Ẽ  

TX9SELҹ0 ̔ 

0 =  

1 = Ẽ  

TX9SELҹ1 ̔ 

0 = / ҹ  

1 = / ҹ  

TX9SEL̔ 9β  

0 = Ẽ  

1 = RS-485  

STPW̔Ả ᵝ ᵝ 

0 =Ả ᵝ ҹ1bit 

1 =Ả ᵝ ҹ2bits 

TIDLEEN̔ῃ ᶏ ᵝ 

0 =  

1 = ᶏ  

T̔IDLEEN=1̆ TXEN&USARTEN҉ ̂ ᵞ ѿҩ

ᵬ ̃ ̆ ╠ ꜚ ῀ѿ ̂ ᵝȁ ᵝȁ Ẽ

Ḥ Ả ᵝ ҹ 1̃Ȃ 

RXEN̔ ᶏ ᵝ 

0 =  

1 = ᶏ  

TXEN̔ ᶏ ᵝ 

0 =  

1 = ᶏ  

SYNC̔ұ Ḥ ᵝ 

0 = ῃ  

1 =  

SENDB̔ ᵝ 

0 = ᶏ  

1 = ᶏ ( ᴆ ) 

RIDLEIS̔ Ҭ ֟  

0 = Ҭ RDRIF̓͂̂RDRIF=1 1 IDLEIF̃ 

1 = Ҭ RDRIF̓͂  

ABRDEN̔ ꜚ ᶏ ᵝ 

0 = ꜚ  

1 = ᶏ ꜚ ( ꜚ ) 

ADREN̔ ᶏ ᵝ 



KF32LS∆ ῳV3.1 

 - 288/592 - 

RS-485ῃ (TX9SEL = 1)̔ 

0 = ̆ ғ 9β ᵬҹ Ẽ ᵝ 

1 = ᶏ ̆ ᵝҹ1 ῀BUF 

8β (TX9SEL=0)̔ ῏ᵝ 

CSRS̔ ᵝ 

ῃ ̔ ῏ᵝ 

̔ 

׆ = 0 ( ) 

1 = Һ ( BRGῤ ֟ ) 

WUEN̔ ᶏ ᵝ 

ῃ ̔ 

0 = ᵬ 

1 = ҉ (Ҍᴪ )̆ ⌠҉ ᵝ 

BRIF 1,WUENꜚ Ȃ 

̔ ῏ᵝ 

DINV̔ └ ₮  

0 =  

1 =  

RCONV̔  

0 = ᾢ LSB 

1 = ᾢ MSB 

TCONV̔  

0 = ᾢ LSB 

1 = ᾢ MSB 

SCKPS̔ ᵝ 

ῃ  

̔ 

0 = ҉  

1 = Ҋ  

BRCKS<1:0>̔USART ᵝ 

00 = SCLKҺ ᵬҹUSART  

01 = HFCLK ᵬҹUSART  

1x = LFCLK ᵬҹUSART ̂ USART0̃ 

10 = LFCLK ᵬҹUSART ̂USART0̃ 

11 = INTLFᵬҹUSART ̂USART0̃ 

USARTEN̔USARTᶏ ᵝ 

0 = USART 

1 = ᶏ USART 

̔USARTᶏ ᵝ ῒז ӊ ᶏ ̆ ↕ ᴪ Ҍ Ȃ 
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19.2.2  USARTx_BRGR USART  

 19-3 USARTx_BRGR USART 

3
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3
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R
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R
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ᵝ BRGF2<3:0>BRGF1<3:0> BRGM<15:0>

 

BRGF2<3:0>̔ № ̆ ᵝṿҹ1Ȃ 

BRGF1<3:0>̔ № Ȃ ᵝҹ0 ̆ Ҍ Ȃ 

BRGM<15:0>̔USARTDIV №Ȃ 

16β ӈԅUSART№ (USARTDIV)№Ȃ 

19.2.3  USARTx_STR USART 

 19-4 USARTx_STR USART 
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IDLEIC̔ Ҭ ᵝ 

0 = Ҍ IDLEIFβ 

1 = IDLEIFβ 

UADMIC̔UADMҬ ᵝ 

0 = Ҍ UADMIFβ 

1 = UADMIFβ 

CTSIC̔CTSҬ ᵝ 

0 = Ҍ CTSIFᵝ 

1 = CTSIFᵝ 

REIC̔ Ҭ ᵝ 

0 = Ҍ REIFβ 

1 = REIFβ 

TEIC̔ Ҭ ᵝ 

0 = Ҍ TEIFβ 

1 = TEIFβ 

WUIC̔ ꜚ Ҭ ᵝ 

0 = Ҍ WUIFβ 

1 = WUIFβ 

ABTOIC̔ ꜚ ᵝ ᵝ 

0 = Ҍ ABTOIFᵝ 

1 = ABTOIFᵝ 

BRIC̔ ᵝ ᵝ 

0 = Ҍ BRIFβ 
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1 = BRIFβ 

FREIC̔ ᵝ ᵝ 

0 = Ҍ FREIFᵝ 

1 = FREIFᵝ 

PAREIC̔ Ẽ ᵝ ᵝ 

0 = Ҍ PAREIFᵝ 

1 = PAREIFᵝ 

OVFEIC̔ ₮ ᵝ 

0 = Ҍ OVFEIFᵝ 

1 = OVFEIFᵝ 

IDLEIF̔ Ҭ  

0 = ⌠  

1 = ⌠  

UADMIF̔ұ ᵝ 

0 = ұ  

1 = ұ  

TXEIF̔ ҹ ᵝ(TBUFRTSREGҹ ) 

0 = Ҍҹ  

1 = ҹ ̆ BUFҬΏ῀ ᵝ 

TFEIF̔ BUFҹ ᵝ 

0 = BUFҌҹ  

1 = BUFҹ ̆ BUFҬΏ῀ ᵝ 

RDRIF̔ Ҭ ᵝ̂ BUF ᵝ̃ 

0 = BUFҬ  

1 = BUFҬ  

TXFR̔ BUF ᵝ 

0 = BUF ᵬ 

1 = BUF 

RCFR̔ BUF ᵝ 

0 = BUF ᵬ 

1 = BUF 

CTSIF̔CTSҬ ᵝ 

0 = ⌠ CTSḤ  

1 = ⌠ CTSḤ  

REIF̔7816 Ҭ ᵝ 

0 = ֟ 7816 Ҭ  

1 = ֟ ԅ7816 Ҭ  

TEIF̔7816 Ҭ ᵝ 

0 = ֟ 7816 Ҭ  

1 = ֟ ԅ7816 Ҭ  

WUIF̔ ꜚ Ҭ ᵝ 

0 = ꜚ Ԋᴆ 

1 = ԅ ꜚ Ԋᴆ̂RXENȁWUENҹ 1̆ RX ҉֟ Ҋ ̃ 

ABTOIF̔ ꜚ ᵝ 
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0 = ꜚ  

1 = ꜚ ̂ ꜚ ₮̃ 

BRIF̔ ᵝ ᵝ 

0 = ⌠  

1 = ⌠ ̂ ᵝȁ ᵝȁ ᵝ Ả ᵝ ҹ 0̃  

FREIF̔ ᵝ 

0 =  

1 = ԅ ̂Ả ᵝҹ 0̃  

PAREIF̔ Ẽ ᵝ 

0 = Ẽ  

1 = Ẽ Ҍ  

OVFEIF̔ ₮ ᵝ 

0 = ֟ ₮  

1 = ԅ ₮ ̂ BUF₮̃ 

19.2.4  USARTx_TBUFR USART  

 19-5 USARTx_TBUFR USART  
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TBUF<7:0>̔  

19.2.5  USARTx_RBUFR USART  

 19-6 USARTx_RBUFR USART  
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RBUF<8:0>̔  

19.2.6  USARTx_U7816R 7816└  

 19-7 USARTx_U7816R 7816┼  
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ᵝ
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>
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T
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EGT<7:0>̔ ῀ EGT(extra guard time)̂ ᵝetũȂ ῀EGT̆ ҹEGT

ṿȂ 
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CLKDIV<7:0>̔7816ᵬ ₮ └ 

CLKDIVṿҌҹ 0 ̆7816ᵬ f7816 fSCLKӊ ῏

ҹ̔ 

f7816=fSCLK/(2*CLKDIV) 

CLKDIVṿҹ0 ̆f7816fSCLK̓͂ ҹ̔ 

f7816=fSCLK 

̔7816 7816ᵬ ҹ1~5MȂ 

TREPMS̔  

0 = ⌠ ꜚ  

1 = ⌠ Ả  

RXRE<1:0>̔ Ẽ ₮  

00 = ҹ0 

01 = ҹ1 

10 = ҹ2 

11 = ҹ3 

TXRE<1:0>̔ Ẽ ₮  

00 = ҹ0 

01 = ҹ1 

10 = ҹ2 

11 = ҹ3 

RREPEN̔ ᶏ └ 

0 = Ẽ ῀Ҭ  

1 = Ẽ ̆ ⌠ ῀Ҭ  

TREPEN̔ ᶏ └ 

0 = ⌠ Ḥ ῀Ҭ  

1 = ⌠ Ḥ ̆ ⌠ ῀Ҭ  

BGTEN̔BGT(block guard time)(Ḡ ҹ̆ңҩ ӊ

̆ ѿҩ ѿҩ ҍѿҩ ᴰ ѿҩ

ӊ ҹBGT)└ᵝ̆ └ ⌠ ӊ ῀BGT 

0 = Ҍ ῀BGT 

1 = ῀BGT̆ ҹ22etu 

PSEL̔  

0 = 0(TX0) 

1 = 1(TX1) 

ERSW<1:0>̔error signal 

0x = 2etu 

10 = 1.5etu 

11 = 1etu 

CLKOUT̔7816 ₮ᶏ  

0 = ₮ 

1 = ᶏ ₮ 

7816EN̔7816ᶏ └ 

0 = 7816  

1 = ᶏ 7816  
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19.2.7  USARTx_IER USARTҬ ᶏ  

 19-8 USARTx_IER USARTҲ ᶕ  
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ᵝ
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T
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E

U
R

C
D

E

ID
L

E
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E
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D
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R
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UADMIE̔UADMIFҬ ᶏ ᵝ 

0 = ᶏ UADMIFҬ  

1 = ᶏ UADMIFҬ  

UTXDE̔DMAΏұ ᶏ ᵝ 

0 = ᶏ  DMAΏұ  

1 = ᶏ DMAΏұ  

URCDE̔DMA ұ ᶏ ᵝ 

0 = ᶏ DMA ұ  

1 = ᶏ DMA ұ  

IDLEIE̔IDLEIFҬ ᶏ ᶰ 

0 = ᶏ IDLEIFҬ  

1 = ᶏ IDLEIFҬ  

TXEIE̔TXEIFҬ ᶏ ᵝ 

0 = ᶏ TXEIFҬ  

1 = ᶏ TXEIFҬ  

TFEIE̔TFEIFҬ ᶏ ᵝ 

0 = ᶏ TFEIFҬ  

1 = ᶏ TFEIFҬ  

RDRIE̔RDRIFҬ ᶏ ᵝ 

0 = ᶏ RDRIFҬ  

1 = ᶏ RDRIFҬ  

CTSIE̔CTSIFҬ ᶏ ᵝ 

0 = ᶏ CTSIFҬ  

1 = ᶏ CTSIFҬ  

REIE̔7816 Ҭ ᶏ ᵝ 

0 = ᶏ 7816 Ҭ  

1 = ᶏ 7816 Ҭ  

TEIE̔7816 Ҭ ᶏ ᵝ 

0 = ᶏ 7816 Ҭ  

1 = ᶏ 7816 Ҭ  

WUIE̔ ꜚ Ҭ ᶏ ᵝ 

0 = ᶏ ꜚ Ҭ ᵝ 

1 = ᶏ ꜚ Ҭ ᵝ 

ABTOIE̔ ꜚ Ҭ ᶏ ᵝ 

0 = ᶏ ꜚ Ҭ ᵝ 
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1 = ᶏ ꜚ Ҭ ᵝ 

BRIE̔ ᵝҬ ᶏ ᵝ 

0 = ᶏ ᵝҬ ᵝ 

1 = ᶏ ᵝҬ ᵝ 

FREIE̔ Ҭ ᶏ ᵝ 

0 = ᶏ Ҭ ᵝ 

1 = ᶏ Ҭ ᵝ 

PAREIE̔ Ẽ Ҭ ᶏ ᵝ 

0 = ᶏ Ẽ Ҭ ᵝ 

1 = ᶏ Ẽ Ҭ ᵝ 

OVFEIE̔ ₮ Ҭ ᶏ ᵝ 

0 = ᶏ ₮ Ҭ ᵝ 

1 = ᶏ ₮ Ҭ ᵝ 

19.2.8  USARTx_ADM USART  

 19-9 USARTx_ADM USART  
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ᵝ ADM<7:0>

 

ADM<7:0>̔USARTx ⱳ ᵝ 
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19.3 ꜗ  

19.3.1   

̂BRG̃ 16β ̆Ғ ԍ USARTᵬȂBRCKS<1:0>ᵝ‗

ѿ ᵬ ̆ῒҬ SCLKȁHFCLKLFCLK҈ Ḥ Ȃ

BRGR ‗ Ȃ 

19.3.1.1  ֟  

ᶏ ѿҩ BRGAȂ 

 

)
BRGF2

BRGF1
1(BRGM16

Fck
Rate Baud

+³³

=  ῎  19-1 

Fck ̕BRGMҹ №̆BRGF1BRGF2

№ №Ȃ 24β ṿ BRGR Ȃ 

  

ᵥ׆BRGR ṿ ⌠ BR̔  

ᶛ̔ 

BRGM = 1BH̆BRGF1 = 1H̆BRGF2=4H (BRGR=0x41001B),  

ԍ ̆ = 1BH 

= 1H/4H = 0.25  

 BR = Fck/540ץ

Ҭ Һ̆ ׆ ṿȂ Һ ׆

ᵬ ̆ BRGRӞ ṿȂ 

19.3.1.2  №  

Ҭ̆ Һ ׆ ӊ ԅ ᵬ ̆

BRGRӞ ṿ̆p ԍ ץ̆ ̆ ̆

Һ ׆ ӊ Ҍ Ḡ ῃѿ ̆ ѿ Ȃ 

ᾛ ӊῤ̆ ᵬ̆ Ḡ Ȃ

׆ № ̆ ץ ₮ѿҩ ̆

Ȃ 

8β ̂ ᵝ ̃̆ Ả ᵝ 1β ̂Ả ᵝ ̃ Ṝ̆

Ȃ 

̔Ҭ ṿ  
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St ar t _bi t bi t 0 bi t 1 bi t 2 bi t 3 bi t 4 bi t 5 bi t 6 bi t 7 bi t 8 St op_bi tSEND

St ar t _bi t bi t 0 bi t 1 bi t 2 bi t 3 bi t 4 bi t 5 bi t 6 bi t 7 bi t 8 St op_bi tRECEI VE

St ar t _bi t bi t 0 bi t 1 bi t 2 bi t 3 bi t 4 bi t 5 bi t 6 bi t 7 bi t 8 St op_bi tSEND

St ar t _bi t bi t 0 bi t 1 bi t 2 bi t 3 bi t 4 bi t 5 bi t 6 bi t 7 bi t 8 St op_bi tRECEI VE
 

 19-2 ҹ  

Case1̔Һ ԍ  

ҹḠ ̆ ѿᵝẢ ᵝ ᵝ ̆ ѿᵝẢ

ᵝ Ҭ ṿ  

SEND = (8+1+1)*16 

RECEIVE = (8+1)*16+8 

̔8 / ᵝ ̆1 Ả ᵝ/ ᵝ̆ ѿᵝ ῤ 16ҩ ᵝ

̂ ῤ 4β ‗ ̃̆ ҩ ᵝ ҹѿҩ ̆+8 ԍҬ ṿ

‗  

  

Case2̔Һ ԍ  

ҹḠ ̆ ѿᵝẢ ᵝ ᵝ ̆ ѿ

ᵝẢ ᵝ Ҭ ṿ  

SEND = (8+1)*16 

RECEIVE = (8+1)*16+8 

ῤ̆ Һ ׆ ̆ ץ ⌠

ṿRate 

  

ӈRate=SEND/RECEIVE 

ץ ⌠Rateѿҩ ӊῤ̆ ҉Rate Ὲ ⌠ ṿ Ȃ 

҉ Ҋ № ̆Ҋ ₮ № Ὲ  

  

Case1̔Һ ԍ ̔ 

SEND = (D+1+1)*16 

RECEIVE = (D+1)*16+8 

̔D / ᵝ  

  

Case2̔Һ ԍ ̔ 

SEND = (D+1)*16 

RECEIVE = (D+1)*16+8 

Rate=SEND/RECEIVE 
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Rate0=((D+1+1)*16)/((D+1)*16+8) 

Rate1=((D+1)*16)/((D+1)*16+8) 

Rateŗ(Rate1,Rate0) 

̔ ԍ ̆ ̆ ̆ ҉ Rate(Rate1,Rate0) ̆

ΐᵣ ṿ Ȃ 

19.3.1.3  ꜚ  

USART ꜚ ‰Ȃ 

ꜚ ̂Auto-Baud Rate DetectĂBRD̃ Ҋ̆ RX ῀Ḥ ҹBRG

Ȃ ԍ ꜚ ѿᵝ ҹó1ô̆ԋᵝ 0̆ ҈ᵝ

ҹ 1̆ 0X55̂γᵝᾢ Ȃ̃ ᵝ0 ῤ̆Ҍ ᵞᵝᾢ ᵝᾢ ̆

ᵝ ↓ 0_1_0_1 ̆ ԍ ↓̆ҌῬ Ȃ 

̔ ᶏ ꜚ ̆ Ҍ Ȃ̂ Һ ׆ Ҍ ᶏ

̆ ↕ᴪ Ẓ Ȃ̃ 

Ả

RX

 

 19-3 ꜠  

19.3.2   

19.3.2.1   

USART LIN ‰ ↓Ȃ ᴆ

└Ȃ 

̆ SENDBβ 1̆ӊ ᴪ ꜚ ̆ TBUFR

Ҍ ᵬȂ ԅ ӊ ̆ ᴆ SENDBβ ̆ USART ᴪ ꜚ

ѿᵝẢ ᵝȂ ץ ӊ╠ Ҋѿҩ ᾢ ῀ BUF

Ҭ̆ ̆USART ꜚ Ȃ 

׆ ⌠ B̆RIFβ ᴪ 1ȂΏSTR Ҭ BRICβ BRIFβȂ 

̔ ѿҩ ᵝȁ ᵝȁ Ẽ ᵝ Ả ᵝ ҹ 0̆ USART ᴪ

∞ ҹ BRIFβȂ 

19.3.2.2  ↓ 

Ҋץ ↓ᴪ ѿҩ ̆ ѿҩ ῒ ꜚ Ȃ

↓ ԍῖ LIN ᴆȂ 

(1) USART ҹ ̕ 

(2) 55HΏ῀TBUFRҬ̆ץḂ ῀ TBUFR‖Ҭ̕ 

(3) SENDBβ 1̆ ꜚ ̕ 

(4) ̆ ᴆ SENDBβ ᵝ̆ ᶏ TXENβ̆
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Ȃ 

̔ ᴆ └̆ Ḡ ԍ ԍ13ҩbitȂ 

19.3.3  USARTῃ  

ῃ ḤҬ̆ ѿ ѿ ᴰ ̆ ѿ Ҋ Ȃ 

0/ 1 0/ 11 0 0/ 1 0/ 1 0/ 1 0/ 1 0/ 1 0/ 1 0/ 1

ᵝ

Ả
ᵝ

nҩ

Ả
ᵝ

1

ᵝ

bi t 0 bi t 8bi t 7

0/ 10/ 1 1

Ẽ

 

 19-4 Ὴ Ḫ  

Ҭ̆ѿҩ 4 № ̔ ᵝ̆ ᵝ̆ Ẽ ᵝ Ả ᵝȂ 

ᵝ̔ ’Ҋ 0̆ ѿᵝ̆ ѿҩ Ȃ 

ᵝ̔8β Ȃ 

Ẽ ᵝ̔bit8̆ ѿᵝ̆ᵖ Ҭ ץ Ҍ Ẽ ᵝ̆↕ ѿᵝ ץ

Ȃ 

Ả ᵝ̔ѿ ҹ 1̆ ȂẢ ᵝ ץ 1β 2β Ȃ ⌠

Ả ᵝ ̆ ҉ѿ ᴰ ̆ Ӟ̆ҹ Ҋѿ ᵬ ‰ ðð Ῥ

⌠ 0̆ ᵝȂ Ả ᵝץ ҌῬ ᴰ Ҋѿҩ ̆↕ᶏ Ḡ

ҹ ̂ 1̃̆ ԍ Ȃ Ӟ ῃ Ḥ ѿ Ȃ 

USART ⱳ ҉ ԑ ̆ᵖ Ȃ

ᴆ Ẽ Ȃ 

Ҋ ҹңҩұ ῃ Ȃңҩ USART №≢ᶏ BRG

֟ ḤȂ 

BRG

TBUF

RBUF

TSREG

RSREG

BUS

TX

RX

BRG

TBUF

RBUF

TSREG

RSREG

BUS

TX

RX

USART1
USART2

 

 19-5 Ὴ  

19.3.3.1   

TXENҹ1 ̆ TBUFR Ώ῀ѿҩ ̆ ѿҩ ̆ ╠ѿҩ

ῃ׆ ᵝ Ҭ ₮̆TBUFRҬ ᴪ ᵝ Ȃ

ᵝ ҬׅḠ ῃ №╠ѿ ̆ Ḡ TBUFRҬ̆
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⌠ ╠ѿ Ả ᵝҹ Ȃ TBUFRD׆ ᵝ ̆

ᵝȁ ᵝ Ả ᵝ ↓ Ȃ 

USTAR TFEβ TBUFR ̆ TBUFRҹ T̆FE1Ȃ TBUFR

TSREGҹ ̆TXE 1ȂTFETXEҹ ᵝȂ Ώ῀TBUFR̆ TFE

TXE Ȃ ץ ᵝ ᶏ TFEIFTXEIF ᵝ Ȃ 

̔TIDLEEN=1̆ TXEN&USARTEN҉ ̂ ᵞ ѿҩ ᵬ

̃ ̆ ╠ ꜚ ῀ѿ ̂ ᵝȁ ᵝȁ Ẽ Ḥ Ả ᵝ ҹ 1̃Ȃ 

19.3.3.2  ῃ  

(1) BRGR ̆ ̕ 

(2) CTLR ̆ USART ̆ᶏ ᵝTXEN̕ 

(3) Ώ῀TBUFR̕ 

(4) ᶏ USARTEN 

1

Bi t 0 Bi t 1 Bi t 7/ 8 Ả ᵝ
TX

TFEI Fβ
̂ ‖

̃

TXEI Fβ
̂ ̃

1
ᵝ

ᵝ

BRGR ₮
̂ ᵝ ̃

Ώ῀TBUFR
1

 

 19-6 Ὴ Ѓҩ ᵣЄ 

BRG ₮
̂ ᵝ ̃

1

Bi t 0 Bi t 1 Bi t 7/ 8 Ả ᵝ
TX

TFEI Fβ
̂ ‖

̃

TXEI Fβ
̂ ̃

1
ᵝ

ᵝ ᵝ Bi t 0

2

2
ᵝ

Ώ῀TBUFR
1 2

 

 19-7 Ὴ Ѓ҅ ҅ Є 
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19.3.3.3   

ῃ ԍRS-232 Ȃұ ᵝ ̂ReceiveShift Register̆

RSREG̃ץ ᵬȂ ῃ 8ᵝ 9ᵝ ᵝ ῀ ̆ ᴰױ ⌠

RBUFRȂ RBUFR₮̆ ӇOVFEIF1̂ ̃̆ ғ ⌠

ȂOVFEIFᵝ ᴆ OVFEICᵝ Ȃ RBUFR

RBUFR ₮RBUF‖ Ȃ 

RBUFRҬ ̆STR Ҭ RDR ᵝ ᴪ 1ȂRDR ᵝҹ

̆ RBUFR ᵝȂ 

̔ ̆ ѿ ̆ ᴪ Ҭ

IDLEIF1̆ IDLEIEҹ 1̆ ֟ Ҭ Ȃ 

19.3.3.4   

RBUFRҬ ҩ ѿҩ ᵝȂ ῤ

⌠Ả ᵝȂ STR FREIFᵝף RBUFR Ȃ 

FREIFᵝҹ ᵝȂ ̂FREIF = 1̃ Ҍᴪ Ȃ ᴆ

FREICᵝ FREIFᵝȂ 

RBUFRץḠ 1ҩ Ȃᵖ RBUFRӊ╠̆ ⌠ 2ҩ ̆↕

ᴪ֟ ₮ Ȃ ̆STR OVFEIFᵝᴪ 1Ȃ ץ RBUFRῤ ̆ᵖ

ӊ╠̆Ҍ Ῥ ῒ Ȃ ץ STR OVFEICᵝ

Ȃ 

19.3.3.5   

ҩ ῍֣ ѿᴰ ̂ RS-485 Ҭ̃̆ ᶏ Ȃ

CTLR ADRENβ 1̆ ᶏ Ȃ 9β Ȃᶏ

̆ 9β ᵝ 1 ץ ᴰ ⌠RBUFRȂ ᴰ ⌠RBUFRҬ

ҍ ADMҬ ṿ ̆ ̆ᶏ UADMIFҬ ᵝ

1̆ ᴡ Ҋ̆ CPUȂ ῒ Ȃ UADMICץ

UADMIFᵝȂ 

19.3.3.6  ῃ  

(1) BRGR ̆ ̕ 

(2) CTLR ̆ USART ̆ᶏ RXENβ̕ 

(3) Ȃ 

19.3.3.7  RS-485 /  

USART RS-485 9β Ȃ CTLR DT9ENTX9SELᵝ 1 ̆

PARMβ └ 8β ̂ ᵞᵝҹ 0β ̃ ṿȂ CTLR Ȃ 

USART ⌠ ҩ 8β ̂ ᵞᵝҹ 0β ̃ ԍ∞ ᵝҹ

Ȃ ₮RBUFRҬ ṿ 8β ҹ1 ̆ ҹ Ȃ 

̔ ᶏ 9β ̆Ҍ ᶏ Ẽ ᵝȂ 

19.3.4  USART  

ұ Ḥ ΐ ѿҩҺ ᴆ ѿҩ ҩ׆ꜚ ᴆ ҬȂҺ

ᴆ ֟ ̆ ҹ Ҭ ᴆ ᶫ Ȃ׆ꜚ ᴆ ᶏץ
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Һ ᴆ ̆ ῤ Ȃ 

Ҋ̆ 2 Ḥ ̔ Ȃ׆ꜚ ᴆᶏ Һ ᴆ

ᶫ ̆ ұ ῀ ₮ ᵝ Ȃ Һ̔ ᴆ

ꜚ׆ ᴆ ץ ̆ᵖ Ҍ ȂUSART ᵬҹҺץ

ᴆ̆Ӟ ꜚ׆ᵬҹץ ᴆȂ 

ᶏ ᵝ Ả ᵝȂ 

BRG

TBUF

RBUF

TSREG

RSREG

BUS

TX

RX

BRG

TBUF

RBUF

TSREG

RSREG

BUS

TX

RX

Mast er Sl ave
 

 19-8 USART  

҉ ԅңҩUSART Ҋ ȂῒҬ̆ ᵬҹ

Һ ̆ Ạҹ׆ ȂҺ TX׆ ׆̆₮ TX׆ ȂҺ

RX ׆ RX ֜ ̕ Һ Ṝ̆׆ ׆̕

Ṝ̆Һ Ȃ 

19.3.4.1  USART Һ  

Ҋ↓ᵝ USART ҹ Һ ᵬ̔ 

 ̧ SYNC = 1 

 ̧ RESHD = 1 

 ̧ CSRS= 1 

 ̧ RXEN = 0, TXEN = 1̂ ԍ ̃̕ RXEN = 1, TXEN = 0̂ ԍ ̃ 

 ̧ USARTEN = 1 

CTLR SYNCβ 1̆ RESHDβ 1̆ USART ԍ

ᵬȂ CTLR CSRSβ 1̆ ᴆ ҹҺ ᴆȂ CTLR

RXENβ ̆TXEN1ץ Ḡ ᴆ ԍ ̆ CTLR RXENβ 1̆

TXEN ҹ Ȃ CTLR USARTENᵝ 1̆ ᶏ USARTȂ 

ᴰ ᶏ ᴰ Ȃ ҹҺ ᴆ ᴆ

TX/CK Ḥ Ȃ ҩ ᵝ ҹѿҩ ̆ ᵝ ֟

ҩ Ȃ 

CTLR SCKPSβ Ȃ SCKPSβ 1 ̆ ҩ

Ҋ Ȃ SCKPSβ̆ ҩ ҉ Ȃ 

19.3.4.2  Һ  

ᴆ RX/DT ₮ Ȃ TBUFR Ώ῀ѿҩ ᶏ USARTEN
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TXEN Ȃ ᵝ ҬׅḠ ῃ №╠ѿ ̆ Ḡ

TBUFRҬ̆ ⌠ ╠ѿ Ả ᵝҹ Ȃ ѿҩ ̆ ╠ѿҩ

ῃ׆ ᵝҬ ₮̆↕TBUFRҬ ᴪ ᴰ ⌠ ᵝ Ȃ ׆

TBUFRD ⌠ ᵝ ᴪ Ȃ 

̆ ᵝ ⌠ Ữ Ҭ̆ Ҍ Ȃ 

Һ ̔ 

(1) ∆ BRGR ץ ̂ ñ ò̃̕ 

(2) SYNCȁRESHDȁTXENCSRSβ 1̆ ᶏ Һ ұ ̕ 

(3) RXENβ ̆ ̕ 

(4) 9β ̆ DT9EN1̕  

(5) SCKPS ̕ 

(6) Ҭ ̆ᶏ IER Ҭ ᵝ̂* ̃̕  

(7) ῀TBUFR ̕ 

(8) USARTENᵝ 1ᶏ USART, ꜚ Ȃ 

̔ 

(1) Ҭ ̆ ↕ ѿ ԍTXEIFTFEIF͂Ҭ

₮Ȃ 

(2) ⌠ IO USART ᶏ ₮ ᵝȂ 

Ώ 1 Ώ 2

̔ Һ ̆  2 ҩ 8 ᵝ Ȃ

TX/CK
(SCKPS=0)

ΏTBUFR

TFEIFᵝ(Ҭ
ᵝ)

TXENβ
1

Bit1 Bit2 Bit7 Bit0 Bit1
RX/DT

Bit0 Bit7

1 2

 

 19-9 ЃSCKPS = 0Є 
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Ώ 1 Ώ 2

̔ Һ ̆  2 ҩ 8 ᵝ Ȃ

ΏTBUFR

TX/CK
(SCKPS=1)

TFEIFᵝ(Ҭ
ᵝ)

TXENβ
1

Bit1 Bit2 Bit7 Bit0 Bit1
RX/DT

Bit0 Bit7

1 2

 

 19-10 (SCKPS=1) 

19.3.4.3  Һ  

RX/DT Ȃ Ҋ̆ ᶏ ᵝ̂ CTLR RXEN

ᵝ̃ 1ᶏ Ȃ RXEN1 ̆ ֟ ̆ ⌠  RXENҹ Ȃ RXEN

ѿҩ ᴰ Ҭ ̆↕CK Ả ̆ ҡ Ҍ Ȃ 

RXENβ 1̆ ꜚ Ȃ TX/CK Ḥ Ҋ RX/DT҉

̆ ⌠ ῀ ᵝ ̂RSR̃Ȃ RSR ⌠ѿҩ ̆ RDR

ᵝ 1̆ ῀ BUFȂ BUF‖ Ҭ ̆↕ RDRβ Ḡ 1

Ȃ 

ᴰ ᶏ ԍ Ȃ ҹ׆ ᴆ ᴆ

TX/CK҉ Ḥ Ȃұ ᵝ Ḥ ץ̆ Ḡῒ ҩ

Ȃ ҩ ᴰ ѿᵝ ̆ ᵝ ᴰ ҩ Ȃ 

BUF‖ Ḡץ 1ҩ Ȃ RBUFץ BUF‖ ӊ╠̆

⌠ 2ҩ ̆↕֟ ₮ Ȃ ̆STR OVFEIFᵝᴪ 1ȂBUF‖ Ҭ

ᾢ╠ Ҍᴪ ΏȂ ץ BUF‖ ῤ ̆ᵖ ╠̆Ҍ Ῥ

ῒ Ȃ STR OVFEICᵝ̆ OVFEIFβ Ȃ 

  

Һ ̔ 

(1) ∆ BRGR ץ̆ Ȃ 

(2) SYNCȁRESHDCSRSβ 1ᶏ Һ ұ ̕ 

(3) RXENβ 1̆ TXEN ᶏ ̕ 

(4) SCKPS ̕ 

(5) Ҭ ̆ᶏ IER Ҭ ᵝ̕ 

(6) USARTENᵝ 1ᶏ USART, ꜚ ̕ 

(7) ̆ RDRIFβ 1Ȃ RDRIE1̆ ᴪ֟ ѿҩҬ ̕ 

(8) RBUFR ⌠ 8β ̆ ᴆ ꜚ RDRIF̕ 

(9) ֟ ₮ ̆ OVFEIC ₮ ( ₮ ̆

OVFEIC)Ȃ 

̔ ⌠ IO USART ᶏ ₮ ᵝȂ 
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TX/ CK
( SKCPS=0)

Ώ῀
RXENβ

RXENβ

RDRI Fβ
(Ҭ )

RBUFR

Bi t 0 Bi t 1 Bi t 2 Bi t 4Bi t 3
RX/ DT

Bi t 5 Bi t 6 Bi t 7

 

 19-11 ЃӀ ЇRXEN=1ЇSCKPS=0Є 

TX/ CK
( SCKPS=1)

Ώ῀
RXENβ

RXENβ

RDRI Fβ
(Ҭ )

RBUFR

Bi t 0 Bi t 1 Bi t 2 Bi t 4Bi t 3
RX/ DT

Bi t 5 Bi t 6 Bi t 7

 

 19-12 ЃӀ ЇRXEN=1ЇSCKPS=1Є 

19.3.4.4  USART ꜚ׆  

Ҋ↓ᵝ USART ҹ ꜚ׆ ᵬ̔ 

 ̧ SYNC=1 

 ̧ RESHD=1 

 ̧ CSRS=0 

 ̧ RXEN = 0, TXEN = 1̂ ԍ ̃̕ RXEN = 1, TXEN = 0̂ ԍ ̃ 

 ̧ USARTEN = 1 

CTLR SYNCβ 1̆ ᴆ ԍ ᵬȂ CTLR

CSRSβ 0̆ ᴆ ҹ׆ꜚ ᴆȂ CTLR RXENβ ץ̆ Ḡ ᴆ

ԍ ̆ ↕ ᴆ ҹ Ȃ CTLR USARTENᵝ 1̆ ᶏ

USARTȂ 

19.3.4.5  USART ꜚ׆  

ꜚ׆ ̔ 

(1) SYNCβ RESHDβ 1 CSRSβ ̕ 

(2) RXENβ ̆TXENβ 1ᶏ ̕ 

(3) Ҭ ̆ᶏ IER Ҭ ᵝ̕ 

(4) ῒ CTLR ̕ 
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(5) ᵞ 8β Ώ῀TBUFR ̕ 

(6) TX/CK҉ ̆ ᴰ Ȃ 

̔ ⌠ IO USART ᶏ ₮ ᵝȂ 

19.3.4.6  USART ꜚ׆  

ꜚ׆ ̔ 

(1) SYNCβ RESHDβ 1 CSRSβ ̕ 

(2) Ҭ ̆ᶏ IER Ҭ ᵝ̕ 

(3) RXENβ 1̆ ᶏ ̕ 

(4) ̆ RDRIFβ 1Ȃ RDRIE 1̆ ᴪ֟ ѿҩҬ ̕ 

(5)  RBUFR ׆̆ BUF‖ ⌠ 8ҩ ᵝ̕ 

(6) ֟ ₮ ̆ OVFEIC ₮ ( ₮ ̆

OVFEIC)Ȃ 

̔ ⌠ IO USART ᶏ ₮ ᵝȂ 

19.3.4.7  USARTA RS-485  

ľRS-485 / Ŀ 

19.3.5  ᴆ └ 

RTS̔̂  require to send̃--₮Ḥ ̆ ԍ ̆ᵞ

̆ᵞ ץ Ȃ 

CTS̔̂ ᾛ  clear to send ̃--͂ Ḥ ̆ ԍ∞ ץ ̆ᵞ

̆ᵞ ץ Ȃ 

CTS └ ᶏ (CTSEN=1)̆ Ҋѿ ╠ nCTS͂ Ȃ nCTS

( ᵞ )̆↕Ҋѿҩ (Ẋ ҩ ‰ Ӟ̆ TXEN=0)̆

↕Ҋѿ Ҍ ₮ Ȃ nCTSD ̆ ╠ ᴰ Ả Ȃ 

RTS └ ᶏ (RTSEN=1)̆ USART ‰ ̆nRTS

( ᵞ )Ȃ ῤ ⌠ n̆RTS ̆ ╠

Ả ᴰ Ȃ 

USART1 USART2

TX RX

CTS RTS

TXRX

CTSRTS

 

 19-13 ᴌ ┼ 

19.3.6  IrDA └ 

CTLR IRDAENᵝ IrDA Ȃ 

IrDA SIR ᶏ └ (RZI)̆ ѿҩ ᾣ ף‖
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ñ0òȂSIR ₮USART׆ NRZ( ) └Ȃ ₮ ‖ ᴰ

⌠ѿҩ ₮ ꜚ LEDȂ ̆ ‖ ҹѿҩᵝ 3/16Ȃ 

SIR ᵝ ̆ ⌠ NRZұ

₮⌠USARTȂ ̆ ῀ ( marking state)Ȃ

₮ ῀ Ȃ ῀ᵞ ̆ ⌠ѿҩ ᵝȂ 

 ̧ IrDAѿҩ Ḥ Ȃ (Ӟ USART IrDA

)̆ IrDA ҉ ᴋᵥ IrDA Ȃ (Ӟ

USART IrDA׆ USART⌠IrDATX҉׆̆(

Ҍᴪ IrDA Ȃ ̆ ᾧ ̆ ҹ

Ȃ 

 ̧ SIR 0ᵬҹ ‖ ̆ 1ᵬҹᵞ Ȃ ‖ ҹ

ᵝ 3/16̂  19-14 IrDA └ Ȃ̃ 

 ̧ SIR ҹ 1̆ ᵞ ‖ ҹ0Ȃ 

 ̧ ₮ҍ ῀ Ȃ ̆SIR₮ ԍᵞ

Ȃ 

 ̧ SIR IrDAῚ Ḥ USART Ȃ 

 ̧ IrDA ‖ ԍ 1.41usȂ ‖ Ȃ ‖

ԍ 2ҩ PSC ‖(PSC IrDAγⱳ

BRGRҬ № ṿ)Ȃ ԍ1ҩPSC ‖ѿ ̆ᵖ

֓ ԍ 1ҩ ԍ 2ҩ PSC ‖ ̆ ֓ ԍ 2

ҩ ҹѿҩ ‖Ȃ PSC=0̆IrDA / Ҍ ᵬȂ 

 ̧ ҍѿᵞⱳץ ḤȂ 

 ̧ IrDA ̆CTLR ҉ STPWβ 1ҩẢ ᵝȂ 

TX
0 1 0 1 0 0 1 1 0 1

ᵝ Ả ᵝ

3/ 16ᵝ

0 1 0 1 0 0 1 1 0 1

I r DA_OUT

I r DA_I N

RX

 

 19-14 IrDA ┼ 
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19.3.7  7816  

USART1 USART2

TX/ TX0 TX/ TX0

TX1TX1

 
 19-15 7816  

7816 PSEL̂USARTx_U7816R<4>̃ TX TX1 Ḥ P̆SEL

ҹ0 TX̆ PSELҹ1 TX1Ȃ 

7816 ԍ ISO/IEC 7816-3 ‰̆≠ ⱳ ҍῒז 7816 ḤȂ

7816 ‰̆7816 ̔ 

Start

Start

Bytễ

Bytễ

Parity

Parity

Guard
time

Start

Start
Error
signal

 

 19-16 7816  

 ̧ ѿҩ ᵝ 8ҩ ᵝץ ѿҩ ᵝ̆2ץetuguard timeȂ 

 ̧ 10.5ҩetu ̆ ̆ ῀2etuguard timĕ Ḡ

ҹ12etŭ ̕ ̆↕ 10.5etuᵞIŎ֟ error 

signalȂerror signal1׆etuȁ2etuȁ1.5etuҬ Ȃ 

 ̧ 11ҩ etu ⌠ error signal̆↕ ̆

Ȃ 

 ̧ 11ҩetu ⌠error signal̆↕ ̆ 2ҩetu

Ȃ 

19.3.7.1  7816  

 

Ҋ └ᵝᶏ USART ץ̆ ԍ7816 ᵬ̔ 

(1) 7816EN = 1̆ᶏ 7816̕ 

(2) TXEN = 1̆ᶏ ̕ 

(3) SYNC = 0̆ ̕ 

(4) CLKOUT = 1̆ᶏ 7816 ₮̕ 

(5) DT9EN = 1̆ 9β ̕ 

(6) TX9SEL = 1̆ ꜚ Ẽ ̕ 

(7) STPW= 1̆ 2β Ả ᵝ̕ 

(8) PARMȁTCONVȁBGTENȁPSELȁTREPENȁTXREȁEGT └ ’

̕ 
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(9) USARTEN = 1̆ᶏ ұ Ȃ 

̔ ⌠ IO USART ᶏ ₮ ᵝȂ 

BGT̙

ᵝ

8ᵝ

st ar tᵝ

Ả ᵝ

ꜚ

Ҭ

⌠
Ḥ ̙ ̙

EGT̙

₮̙

N

Y

Y

Y

Y

Y

N

N

N

N

 

 19-17  

19.3.7.2  7816  

Ҋ └ᵝᶏ USART ץ̆ ԍ7816 ᵬ̔ 

(1) RXEN = 1̆ᶏ ̕ 

(2) 7816EN = 1̆ᶏ 7816̕ 

(3) SYNC = 0̆ ̕ 

(4) DT9EN = 1̆ 9β ̕ 

(5) CLKOUT = 1̆ᶏ 7816 ₮̕ 

(6) PARMȁRCONVȁBGTENȁPSELȁRREPENȁRXREȁEGT └ ’

̕ 

(7) USARTEN = 1 ᶏ ұ Ȃ 

̔ ⌠ IO USART ᶏ ₮ ᵝȂ 
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ᵝ

8ᵝ

st ar tᵝ

Ả ᵝ

Ḥ

Ҭ

̙ Ḥ ̙

Ả ᵝ
̙

₮̙

Y

Y

Y

Y

N

N

N

N

 

 19-18  

19.3.8  USART Ḥ  

USART Ḥ ̂ ̃ USARTx_CTLR SLMENβ

1ᶏ Ȃ ᶏ USART Ḥ ӊ╠̆ ḠUSARTx_CTLR SYNCβḠ

Ȃ 

USART Ḥ Ҋ̆USART̓͂ Ҋ̔ 

 ̧ RX ҌῬᶏ ̆ ᵬҹ I/Oᶏ ̕ 

 ̧ TX0 ᵬҹ Ḥ ̕ 

 ̧ USART ҹ Ḥ ̆TX0 ̂ ҹUSARTⱳ ̃ѿ ԍ

̕ 

 ̧ USART ҹ Ḥ ̔ 

ü ̆TX0 ̂ ҹUSARTⱳ ̃ ԍ ̕ 

ü ̂ ̃̆ TX0 ̆ ҹ I/Ŏ

TX0 ҹ ₮ ̆ ₮ ̂ USART

Ḥ ̆ USARTԍ ̆TX0 Ȃ̃ 

  

ᴆ ҉‖ Ȃ 
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MCU-A

TX0 TX0

MCU-B

 
 19-19  

19.3.8.1   

ῃ ̆ ľ ĿȂ 

: 

BRGR ̆ ̕  

CTLR ̆ USART ̆SYNC ҹ 0̆ SLMEN ҹ 1̆

ᶏ ᵝTXEN̕ 

TX0 ҹUSARTⱳ ̕ 

Ώ῀TBUFR̕ 

ᶏ USARTEN̕ 

̆ TX0 ҹ ₮ ̆ ₮ ̂ Ȃ̃ 

1

Bi t 0 Bi t 1 Bi t 7/ 8 Ả ᵝ
TX

TFEI Fβ
̂ ‖

̃

TXEI Fβ
̂ ̃

1
ᵝ

ᵝ

BRGR ₮
̂ ᵝ ̃

Ώ῀TBUFR
1

 

 19-20  

19.3.8.2   

ῃ ̆ ľ ĿȂ 

̔ 

(1) BRGR ̆ ̕ 

(2) CTLR ̆ USART S̆YNC ҹ 0̆ SLMEN ҹ

1̆ ᶏ ᵝRXEN̕ 

(3) TX0 ҹUSARTⱳ ̕ 

(4) ᶏ USARTENȂ 

̔ ⌠ IOUSART ᶏ ₮ ᵝȂ 

19.3.9  USARTDMA Ώ 

DMAΏ̔ 

(1) DMA ᵬ ̆DMA ҹUSARTxTBUFR ̆
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DDIRβ 1̂ ׆ Ữ ̆Ώ῀ ̃̕  

(2) USARTx ᵬ ̆UTXDEβ̂ USARTx_IER<17>̃ 1̆ ᶏ

DMAΏ ̕ 

(3) ᶏ USARTx ̆ ꜚ ̆TFEIF1̆ ꜚ ꜚDMAΏTBUFRȂ 

  

DMA ̔ 

(1) DMA ᵬ ̆DMA ҹUSARTxRBUFR ̆

DDIRβ 0̂ ׆ ̆Ώ῀ Ữ ̃̕  

(2) USARTx ᵬ ̆URCDEβ̂ USARTx_IER<16>̃ 1̆ ᶏ

DMA ̕ 

(3) USARTx⌠ѿҩ ̆RDFIF1̆ ꜚ ꜚDMA  

19.3.10  USARTҬ  

USARTҬ Ҋ ̔ 

USARTxIF

OVFEIE

OVFEIF

PAREIE

PAREIF

FREEIE

FREIF

BRIE

BRIF

ABTOIE

ABTOIF

WUIE

WUIF

TEIE

TEIF

REIE

REIF

CTSIE

CTSIF

RDRIE

RDRIF

TXEIE

TXEIF

TFEIE

TFEIF

UADMIE

UADMIF

IDLEIE

IDLEIF

 

 19-21 USARTҲ  

USART ⌠ῤ Ҭ USARTxIFUSART ῤ Ҭ

֟ ̆ ѿ Ҭ ᶏ ᵝ ̂ 1̃̆USARTxIF1̆ ῤ Ҭ

̆Ҭ ῤ Ҭ ᶏ ᵝ └Ȃ 

19.3.11  ᵞⱳ USART̂LP-USART̃ 

USART0ᵬҹᵞⱳ USART̂LP-USASRT̃ᶏ Ȃᵞⱳ USARTץ

῏ ץ Ҭ ᵬȂ ԍẢ Ҋ̆ῤ ̆ ᵞⱳ

USARTׅ Ḡץ ᵬ ̆ Ҭ Ḥ CPUȂ 

ҹԅ USART0͂ᵞⱳ ̆ ᶏ PM_CTL2 USART0LPENᵝҌ

USART0β̆ USARTx_CTLR BRCKS<1:0>=11ῤ ᵞ
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INTLFᵬҹ ̆ PM_CTL2 USART0CLKLPEN1ᾛ ῤ ᵞ

ᵬҹ USART0ᵬ ̆ Ḡ ԍ ᵬ ̆ ץ ᵞⱳ

Ҋ Ȃ 

USART0ԍᵞⱳ ᵬ ̆ ᶏ PA0~PA6ᵬҹ Ȃ 
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20 ҷ ЃSPIЄ 

20.1  

SPI ҹ SPI I2S ȂSPI ᵬ SPI ̆

ᴆ ῒ℗ ⌠I2S Ȃ I2S Ҋ̆ ↕҉ ᴰ ҹῃ ̆Һ ׆

̆ᵖ ’Ҋ ѿҩ ҉ ӈ Ȃ 

SPI Һ ̔ 

 ̧ 3 4 ᴰ  

 ̧ 8/16/32ᵝᴰ  

 ̧ MSB/LSBᾢ  

 ̧ Һ׆  

 ̧  

 ̧ ᵝ 

 ̧ Ҭ  

 ̧ DMA Ώ 

I2SҺ ̔ 

 ̧ Ḥ 

 ̧ Һ׆  

 ̧ ҹ16/32ᵝ 

 ̧ 8β № ̂ 8KHz⌠96KHz̃ 

 ̧  

 ̧ I2S ̔ 

 ̧ I2S≠ ‰ 

 ̧ LSB ‰̂ ̃ 

 ̧ MSB ‰̂ ̃ 

 ̧ PCM ‰ 

 ̧ DMA Ώ 

 ̧ ₮ Һ ̆ I2CCKS<1:0>̂SPIx_CTLR<26:25>̃ᵝ  

20.1.1  SPIⱳ  

SPI ᾛ Ȃ ᶏ Ҋ҈ҩץ Ḥ̔ 

 ̧ SDO̔ұ ₮̂Serial Data Out̃ 

 ̧ SDI̔ұ ῀̂Serial Data Iñ 

 ̧ SCK̔ұ ̂Serial Clock̃ 

̆ ᵬ ꜚ׆ Ҋ ᶏץ 4ҩ ̔ 

 ̧ SS̔ ꜚ׆ ̂Slave Select̃ 
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SPI Ҋ ̔ 

BUFR

SPISR ᵝ

SS └
ᶏ

Ώ

ῤ /DMA

ᵝ

SPIMS<2:0>
SPICKE:SPICKP

SDI SDO/SD

SCK/CK

Һ

4/16/64
№Fck

BUFR

SPISR ᵝ

SPICKS<1:0>

00

01

1x

SCLK

HFCLK

LFCLK
TxTRGO/2

°4

°16

°64
SPI

000
001

010
011

Fckspi

Fcki2s1/4/8
№

8ᵝ
№
&

I2SCKS<1:0>

I2SMOD

0

1

MCK
MCKEN

Fck

2№ TxTRGO

SPIMS<2:0>

011

ῒז

SS/WS

 

 20-1 SPI  

̔ 

SPI ԍ׆ꜚ ̆ ғᶏ SS └̂SPIMS<2:0> = 100̃ ̆ SS

ҹVDD̆ ӇSPI ᵝȂ 

ᶏ SPI׆ꜚ ̆ғSPICKE = 1̆↕ ᶏ SS └Ȃ 

20.1.2  I2Sⱳ  

I2SҍSPI̓̀ 3ҩ ̔ 

 ̧ SD̔ұ ̂ SDO ̃̆  

 ̧ WS̔ ̂ SS ̃̆ Һ Ҋᵬҹ └ ׆̆₮ Ҋ ῀ 

 ̧ CK̔ ұ ̂ SCK ̃̆ Һ Ҋᵬҹ ׆̆₮ Ҋ ῀ 

I2SӞ ᶫѿҩ ̆ ԍ ֓ Һ ̔ 

 ̧ MCK̔Һ ̆ ₮ I2SCKS<1:0>̂SPIx_CTLR<26:25>̃ᵝ
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20.2 ῗ  

 20-1 SPIx ῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 SPIx_BRGR R/W SPI  0x0000 0000 

0x004 SPIx_CTLR R/W SPI└  0x0000 0000 

0x008 SPIx_BUFR R/W SPI  0x0000 0000 

0x00C SPIx_STR R/W SPI  0x0000 0000 

SPI0 ̔0x4000 0C00 

SPI1 ̔0x4000 0C80  

SPI2 ̔0x4000 2080  

20.2.1  SPIx_BRGR SPI  

 20-2 SPIx_BRGR SPI 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

I2
S

O
D

D

M
C

K
E

N

I2SDIV<7:0> SPIBRG<15:0>

 
I2SODD̔I2S ᵝ 

MCKEN̔Һ ₮ᶏ  

0 = ᶏ MCK ₮ 

1 = ᶏ MCK ₮ 

I2SDIV<7:0>̔I2S№ ̂ I2S ̃ 

 
I2SODDI2SDIV2

Fck
FckI2C

+³
=  ῎  20-1 

̔ 

Fck SPIMS<2:0>Ҍ ̕ 

I2SDIVҌ ҹ ԍ6 ṿȂ 

SPIBRG<15:0>̔SPI ̂ SPI ̃ 

 
)1SPIBGR(2

Fck
FckSPI

+³
=  ῎  20-2 

20.2.2  SPIx_CTLR SPI└  

 20-3 SPIx_CTLR SPI┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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PCMCKP̔PCM  

0 = PCM ҉  

1 = PCM Ҋ  

I2SCKS<1:0>̔I2S №  

0x = I2SFckI2S 

10 = I2SFckI2S/4 

11 = I2SFckI2S/8 

̔FckI2S SPIx_BRGR  

PCMS̔PCM  

0 =  

1 =  

I2SSS<1:0>̔I2S‰  

00 = I2S≠ ‰ 

01 = γ ‰̂ ̃ 

10 = ‰̂ ̃ 

11 = PCM ‰ 

I2SMC<1:0>̔I2S  

׆ = 00  

׆ = 01  

10 = Һ  

11 = Һ  

MCKOS̔I2S MCK ₮  

0 = ₮ ̆ MCK ₮ 

1 = ₮ ̆ MCK  

I2SMOD̔I2S  

0 = SPI  

1 = I2S  

SPIBS<1:0>̔SPIβ  

00 = SPIᶏ 8β ̂Ҍ I2S ̃ 

01 = SPI/I2Sᶏ 16β  

10 = SPI/I2Sᶏ 32β  

11 = Ḡ  

SPICKE̔SPI ᵝ 

0 = 1ҩ ̂ ҉ ̆Ҋ ̃  

1 = 2ҩ ̂ ҉ ̆Ҋ ̃  

SPICKP̔ ᵝ 

0 = ̆ ҹᵞ  

1 = ̆ ҹ  

SPIIOS̔SPI  

0 = ֜ ̂SDO/SDĨ  

1 = ̂MOSI/MISÕ  

̔MOSI SDŎMISO SDI 

SPIDS̔ ᵝ 

0 = LSB̂ ᵞᵝ̃ ╠ 



KF32LS∆ ῳV3.1 

 - 317/592 - 

1 = MSB̂ ᵝ̃ ╠ 

SPICKS<1:0>̔SPI/I2Sᵬ  

00 = SCLKҹSPI/I2Sᵬ  

01 = HFCLKҹSPI/I2Sᵬ  

1x = LFCLKҹSPI/I2Sᵬ  

SPIMS<2:0>̔ ұ ᵝ 

000 = SPIҺ ̆ = ᵬ /4 

001 = SPIҺ ̆ = ᵬ /16 

010 = SPIҺ ̆ = ᵬ /64 

011 = SPIҺ ̆ =TxTRGO/2 

100 = SPI׆ꜚ ̆ =SCK Ȃᶏ SS └Ȃ 

̔SPI0ҹT1TRGŎSPI1ҹT2TRGO 

SPIEN̔SPIᶏ ᵝ 

0 = SPI  

1 = ᶏ SPI  

20.2.3  SPIx_BUFR SPI 

 20-4 SPIx_BUFR SPI  
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ᵝ SPIBUF<31:0>

 

SPIBUF<31:0>̔SPI Ȃ 

 

SPIx_BUFR8β Ҋᶏ ᵞ 8β 1̕6β Ҋᶏ ᵞ16βȂ ҹTBUF

RBUF ̆Ώ῀ ṿҹΏ῀TBUF̆ ṿҹRBUFȂ 

20.2.4  SPIx_STR SPI 

 20-5 SPIx_STR SPI 
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STXDE̔DMAΏSPI ᶏ  

0 = ᶏ DMAΏSPI  

1 = ᶏ DMAΏSPI  

SRCDE̔DMA SPI ᶏ  

0 = ᶏ DMA SPI  

1 = ᶏ DMA SPI  
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UDRIC̔׆ Ҋ Ҭ  

0 = Ҍ ׆ Ҋ Ҭ  

׆ = 1 Ҋ Ҭ  

TOVFIC̔ ₮Ҭ  

0 = Ҍ ₮Ҭ  

1 = ₮Ҭ  

ROVFIC̔ ₮Ҭ  

0 = Ҍ ₮Ҭ  

1 = ₮Ҭ  

TNEIE̔TBUFҹ Ҭ ᶏ  

0 = ᶏ TBUFҹ Ҭ  

1 = ᶏ TBUFҹ Ҭ  

RNEIE̔RBUFҌҹ Ҭ ᶏ  

0 = ᶏ RBUFҌҹ Ҭ  

1 = ᶏ RBUFҌҹ Ҭ  

TOVFIE̔ ₮Ҭ ᶏ  

0 = ᶏ ₮Ҭ  

1 = ᶏ ₮Ҭ  

ROVFIE̔ ₮Ҭ ᶏ  

0 = ᶏ ₮Ҭ  

1 = ᶏ ₮Ҭ  

UDRIE̔׆ Ҋ Ҭ ᶏ  

0 = Ҍᶏ ׆ Ҋ Ҭ  

1 = ᶏ ׆ Ҋ Ҭ  

UDRIF̔׆ Ҋ Ҭ  

0 = ֟ ׆ Ҋ Ҭ  

1 = ֟ ׆ Ҋ Ҭ ׆̂ ѿҩ ⌠ Ώ BUF̃ 

TOVFIF̔ ₮Ҭ  

0 = ֟ ₮Ҭ  

1 = ֟ ԅ ₮Ҭ ̂TBUFҌҹ Ώ ‖ ̃ 

ROVFIF̔ ₮Ҭ  

0 = ֟ ₮Ҭ  

1 = ֟ ₮Ҭ ̂RBUFҌҹ Ῥ ⌠ ̃ 

CHSIDE̔  

0 =  

1 =  

TNE̔ BUF ̆ ꜚ ᵝҹ 0̆ ΏSPIx_BUFRβҹ1 

0 = BUFҹ  

1 = BUFҌҹ  

RNE̔ BUF ̆ ᵝҹ 1̆ SPIx_BUFRβҹ0 

0 = BUFҹ  

1 = BUFҌҹ  

SPIBUSY̔SPI 

0 = SPI  
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1 = SPI  

̔RNE TNEңᵝ Ҭ ᴪ SPIx_BUFR ̆ Ҍ

Ἕ ₮Ҭ Ғ ѿᵝ Ȃ 
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20.3 SPIᵲ 

20.3.1  SPIᵬ  

∆ SPI ̆ └ᵝ ₃ҩ Ȃ ֓ └ᵝ ԍ

Ҋץ ̔ 

 ̧ Һ ̂SCKᵬҹ ₮̃ 

 ̧ ꜚ׆ ̂SCKᵬҹ ῀̃ 

 ̧ ̂SCK ̃ 

 ̧ ̂ SCK҉ / Ҋ ₮ ̃ 

 ̧ ꜚ׆ ֽ̂ ԍ׆ꜚ ̃ 

SPI ѿҩ / ᵝ SPISR̂SPISRῤ ̆

̃ ‖ ̂SPIx_BUFR̃ ȂSPISR₮ ᴆ ᵝȂ

╠̆SPIx_BUFRḠ ҉ Ώ῀ SPISR Ȃѿ 8̂ 16/32̃ᵝ ̆

῀SPIx_BUFRȂ ̆ ‖ ᵝRNE 1Ȃ

̆ᾛ CPU ↨ ӊ╠̆ Ҋѿҩ Ȃ 

ҹ Ḡ ᴆ ̆ Ҋѿ Ώ῀SPIx_BUFRӊ

╠̆ SPIx_BUFRҬ Ȃ ‖ ᵝ RNE ₮ ⌠ ῀

SPIx_BUFR̂ ̃ Ȃ SPIx_BUFRҬ ̆RNEβ Ȃ

SPIֽֽ ᵬҹѿҩ ↕̆Ҍ ᴪ Ȃ ̆ SPIBUSYRNE∞

Ȃ ̆SPI ̂SPIx_STR̃ ᴆȂ 

S̔PIҺ Ҍ ̆ ᾢΏѿҩ ⌠ ‖ ̂SPIx_BUFR̃̆

ԍ ꜚSPIȂ 

20.3.2  ᶏ SPI/IOҍ  

20.3.2.1  ᶏ SPI/IO 

ҍSPI̓͂ IO ҹ ̆ Һ׆ ̆ ᴆ ꜚ └IO Ȃ 

20.3.2.2  ῖ  

Ҋ SPIҺ׆ └ ₮ԅңҩ ӊ ῖ ȂҺ └ ̂ 1̃

ᵞSS SCKḤ ꜚ ᴰ Ȃ ңҩ ᵝ ӊ ̆

ᴰ ̆ Ȃ ңҩ

̂SPICKP̃ ҹ ̆ ңҩ ץ Ȃ ̆ ‗ԍ

ᴆȂ Ҋ҈ץ ᴰ ̔ 

 ̧ Һ └ ׆̇ └  

 ̧ Һ └ ׆̇ └  

 ̧ Һ └ ׆̇ └  
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̂SPI _BUFR̃

ұ ᵝ
̂SPI SR̃

ұ ᵝ
̂SPI SR̃

̂SPI _BUFR̃

MSb

1

LSb MSb LSb

SCK SCK

SDI SDO

SDO SDI

2

SPI׆ └ SPI MS<2: 0>=100bSPIҺ └ SPI MS<2: 0>=0XXb

ұ

SS SS

 

 20-2 SPIӀה ┼ ЃSPIIOS=0) 

̂SPI _BUFR̃

ұ ᵝ
̂SPI SR̃

ұ ᵝ
̂SPI SR̃

̂SPI _BUFR̃

MSb

1

LSb MSb LSb

SCK SCK

MI SO MI SO

MOSI MOSI

2

SPI׆ └ SPI MS<2: 0>=100bSPIҺ └ SPI MS<2: 0>=0XXb

ұ

SS SS

 

 20-3 SPIӀה ┼ ЃSPIIOS=1) 

̔MOSI SDŎMISO SDI 

20.3.3  Һ  

ҹ Һ └ └SS SCKḤ ̆ ץ ץ ᴋ ┴ ꜚ ᴰ ȂҺ └

ᴆ ׆ └ ̂҉ SPIҺ׆ └ Ҭ 2̃ ᵥ Ȃ

Һ Ҋ̆ ѿ Ώ῀SPIx_BUFR ȂSPISR

̆ SDI ҉ Ḥ ᵝ ῀Ȃ ⌠ѿҩ ̂8β ȁ16β

32β ̃̆ ῒ ῀SPIx_BUFR̂ Ҭ ᵝ 1̃Ȃ 

SPICKPᵝ Ȃ SPIҺ ₮

SPIḤ ̆ῒҬ ᾢ ᵝȂ Һ Ҋ̆SPI 

ҹҊ ₃ ӊѿ̔ 

 ̧ TxTRGO/2 

 ̧ ᵬ /4 



KF32LS∆ ῳV3.1 

 - 322/592 - 

 ̧ ᵬ /16  

 ̧ ᵬ /64  

  

Ҋ SPIҺ ₮ԅҺ Ȃ SPICKEᵝ 1 ̆SDO

SCK₮ ╠ѿ Ȃ Ҭ ₮ԅ ⌠ ῀SPIx_BUFRȂ 

SCK
( SPI CKP=0
SPI CKE=0)

SCK
( SPI CKP=1
SPI CKE=0)

SCK
( SPI CKP=0
SPI CKE=1)

SCK
( SPI CKP=1
SPI CKE=1)

SDO bi t 7 bi t 6 bi t 5 bi t 4 bi t 3 bi t 2 bi t 1 bi t 0

῀

SDI

RNE

SPI SR⌠
SPI _BUFR

4

׆ ̔

Һ ̔

SS

TNE

Һ ΏSPI x_BUFR

SPI BUSY

 

 20-4 SPIӀ Ѓ8r Є 

20.3.4 ׆   

20.3.4.1 ꜚ׆   

ꜚ׆ Ҋ̆SSҹᵞ ̆ SCK ҉₮ ‖ Ȃ

ѿᵝ ̆RNEβ 1Ȃ ꜚ׆ Ҋ̆ SCK ҉

ᶫȂ Ҭ ᵞ Ȃ ᴡ Ҋ̆

׆ └ ׅ / Ȃ ⌠ѿҩ ̆ ᴆ׆ᴡ Ȃ

SPIx_BUFRRNEᴪ ꜚ Ȃ 
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20.3.4.2 ꜚ׆   

SS ᾛ ᴆ ᵬԍ ꜚ׆ Ȃ SPIԍ׆ꜚ ̆ SS ҹ VDD

ᶏSPI ᵝȂ 

SPI ᵝ ̆ᵝ └ҹ 0Ȃ ץ └ SS ҹ

SPIENᵝ Ȃ 

SS

SCK
( SPI CKP=0
SPI CKE=0)

SCK
( SPI CKP=1
SPI CKE=0)

Ώ῀
SPI TBUF

Ҭ ‖,

bi t 7 bi t 6 bi t 7 bi t 0SDO

SDI

῀

RNE

SPI RSR⌠
SPI _RBUF

 

꜠ה 20-5  Ѓ8r Є 

20.3.5  ᴡ ᵝ 

20.3.5.1  ᴡ Ҋ ᵬ 

Һ Ҋ̆ ῀ᴡ SPIᵬ Ḡ ̆ ᴆ ╠̆ Ḡ

/ Ȃ / ̆SPIҬ ᵝ 1̆ Ҭ ᾛ ̆

ᴆȂ 

ꜚ׆ Ҋ̆SPI / ᵝ ҍ ᴆ ᵬȂ ᶏץ ᴆ ᴡ

ׅ̆ ᶏ ῀SPI / ᵝ Ȃ ѿ ̂8β ȁ16β

32β̃ ̆SPIҬ ᵝ 1̆ Ҭ ᾛ ̆ ᴆȂ 

20.3.5.2  ᵝ  

ᵝᴪ SPI ╠ ᴰ Ȃ 

20.3.6  SPIᵬ  

20.3.6.1  Һ ᵬ  

Һ ̔ 
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(1) SPIx_CTLR SPICKS<1:0>SPIᵬ ̕ 

(2) SPIx_BRGRᵬ ̕ 

(3) SPIMS<2:0>SPIҺ  

000̔SPIҺ ̆ = ᵬ /4 

001̔SPIҺ ̆ = ᵬ /16 

010̔SPIҺ ̆ = ᵬ /64 

011̔SPIҺ ̆ = TxTRGO/2 

(4) SPIx_CTLRSPICKPSPICKE ҍ ῏ ̕ 

(5) Ώ⌠SPIx_CTLR̕  

(6) Ҭ ̆↕ᶏ Ҭ ᶏ ᵝȂ 

(7) SPIENᵝ 1̆ ᶏ SPI ̕ 

(8) / ̆ RNEβ 1 ׆ Ȃ 

̔ ⌠ IO SPI ᶏ ₮ ᵝȂ 

20.3.6.2 ꜚ׆  ᵬ  

Һ ̔ 

(1) SPIMS<2:0>SPIҹ׆ꜚ ̕ 

(2) SPIx_CTLRSPICKPSPICKE ҍ ῏ ̕ҍҺ

ѿ ̕ 

ꜚ׆ (3) Ҋ ̆↕ Ώ῀SPIx_CTLR̕  

(4) Ҭ ̆↕ᶏ Ҭ ᶏ ᵝȂ 

(5) SPIENᵝ 1̆ ᶏ SPI  

(6) ⌠ѿҩ ̆RNEꜚ 1̆ SPIx_BUFRṿ̕ 

̔ ⌠ IO SPI ᶏ ₮ ᵝȂ 

20.4 I2Sᵲ 

҈ 2ҩ ҉ № ̔ Ȃ ᾢԍ

(CHSIDEᵝ PCM Ҋ ӈ)Ȃ 

I̔2S Ҍ ̆ ᾢΏѿҩ ⌠ ‖ ̂SPIx_CTLR̃̆

ԍ ꜚI2SḤȂ 

20.4.1  I2S≠ ‰ 

‰Ҋ̆ WS ԍ ҩ Ȃ ѿᵝ (MSB)

╠1ҩ ̆ ҹ Ȃ 



KF32LS∆ ῳV3.1 

 - 325/592 - 

ᵝ ᵞᵝ ᵝ

16ᵝ 32ᵝ

CK

WS

SD

 

 20-6 I2S⌐ (16/32ᵣῊ ) 

20.4.2  MSB ‰ 

‰Ҋ̆WSḤ ѿҩ ᵝ̆ ᵝ(MSB)֟ Ȃ 

ᵝ ᵞᵝ ᵝ

16ᵝ 32ᵝ

CK

WS

SD

 

 20-7 MSB 16r 32rῊ  

20.4.3  LSB ‰ 

‰ҍMSB ‰ ᵌ( 16β 32βῃ Ҋ ≢)Ȃ 

ᵝ ᵞᵝ ᵝ

16ᵝ 32ᵝ

CK

WS

SD

 

 20-8 LSB 16r 32rῊ  

20.4.4  PCM ‰ 

PCM ‰Ҋ̆Ҍ Ḥ ȂPCM ‰ 2 ̆

̆ ץ SPIx_CTLRPCMSβ Ȃ 
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ᵝ ᵞᵝ ᵝ

16ᵝ

CK

WS

SD

WS

13ᵝ

 

 20-9 PCM ‼ (16r) 

ԍ ̆Һ Ҋ̆ WSḤ ҹ13βȂ 

ԍ ̆ WSḤ 1β Ȃ 

20.4.5   

I2S ԅ I2S ҉ I2S Ḥ Ȃ 

 I2S = ү Ĭ Ĭ  ῎  20-3 

ԍѿҩΐ 16β Ḥ ̆I2S Ҋ̔ 

 I2S = 16 Ĭ2 ĬFs ῎  20-4 

ҹ32β̆↕ ̔ 

 I2S = 32 Ĭ2 ĬFs ῎  20-5 

16ᵝ 32ᵝ 16ᵝ 32ᵝ

32ᵝ 64ᵝ

Fs

 

 20-10 ӎ 

I2SCKS<1:0>=0x̔ 

 FS = Fck/[(16*2)*((2*I2SDIV)+ODD))]Ѓ ҿ16r Є ῎  20-6 

 FS = Fck/[(32*2)*((2*I2SDIV)+ODD))]Ѓ ҿ32r Є ῎  20-7 

I2SCKS<1:0>=10̔ 

 FS = Fck/[(16*2)*((2*I2SDIV)+ODD)*4)]Ѓ ҿ16r Є ῎  20-8 

 FS = Fck/[(32*2)*((2*I2SDIV)+ODD)*4)]Ѓ ҿ32r Є ῎  20-9 

I2SCKS<1:0>=11̔ 

 FS = Fck/[(16*2)*((2*I2SDIV)+ODD)*8)]Ѓ ҿ16r Є ῎  20-10 

 FS = Fck/[(32*2)*((2*I2SDIV)+ODD)*8)]Ѓ ҿ32r Є ῎  20-11 

  

₮MCK ̔ 

 MCK = Fck / ((2*I2SDIV)+ODD) ῎  20-12 

20.4.6  ᵝ 

4ҩ ᵝᶫ I2S Ȃ 
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20.4.6.1  ᵝ(SPIBUSY)  

SPIBUSY ᴆ ҍ (Ώ῀ ᵝ )̆ ᵝ I2SḤ Ȃ

ᵝҹ1 I2S Ҭ̆ᵖ ѿҩᶛ ̔Һ (I2SMC<1:0>=11)Ҋ̆

SPIBUSY ҹᵞȂ 

ᴆ ῏ SPI ӊ╠̆ ᶏץ SPIBUSY ᴰ ̆ ץ

ᾧ ѿ ᴰ ̆ Ҥ Ҋ Ȃ 

ᴰ ̆SPIBUSY ҹ 1̆ I2S ԍҺ Ȃ 

 

Ҋ ’ ̆ ᵝ ̔ 

 ̧ ᴰ ( ԅҺ ̆ Ҋ Ḥ )̕  

 ̧ ῏ I2S Ȃ 

  

Ḥ Ṝ̔ 

 ̧ Һ ̆ ҩᴰ ̆SPIBUSY ҹ ̕ 

 ̧ ׆ ̆ ҩ ᴰ ӊ ̆SPIBUSY 1ҩI2S ῤ ᵞȂ 

̔Ҍ ᶏ SPIBUSY ѿҩ ̆ ᶏ TNE RNE

Ȃ 

20.4.6.2  ᵝ(TNE)  

ᵝҹ 0 ‖ ҹ ̆ ץ ‖ Ώ῀ ̆Ώ

SPIx_BUFRβҹ1Ȃ I2S̓͂ (SPIENᵝҹ0)̆ ᵝ Ȃ 

20.4.6.3  ᵝ(RNE)  

ᵝ 1 ⌠ Ȃ SPIx_BUFR̆

ᵝ Ȃ 

20.4.6.4  ᵝ(CHSIDE)  

Ҋ̆ ᵝ TNEҹᵞ ┘ ̆ ׆ SD ҉

Ȃ ׆ Ҋ ԅҊ ̆ ᵝ ṿ ̆ ╠ I2S

῏ Ῥ Ȃ 

Ҋ̆ ᵝ SPIx_BUFR⌠ ┘ ̆ ⌠

Ȃ ̆ ̆ ᵝ ӈ̆ I2S̓͂ Ῥ ( ̆

ḱ I2S )Ȃ 

PCM ‰Ҋ̆ ̆ ҩ ᵝ ӈȂ 

SPIx_STRβ UDRIFҹ 1̆ ғ SPIx_STRUDRIEβҹ 1̆

↕ᴪ֟ Ҭ Ȃ(Ҭ ) ץ SPIx_STRUDRIC Ҭ Ȃ 

20.4.7  ᵝ 

I2Sᾝ 1ҩ ᵝ̆Ҋ ᵝ̂UDRIFȂ̃ 

׆ Ҋ̆ ᴰ ѿҩ ⌠ ̆ ׅ Ώ῀

SPIx_BUFR̆ ᵝᴪ 1Ȃ SPI_CTLRI2SMODᵝ 1 ̆

ᵝ Ȃ SPIx_STRUDRIEβҹ 1̆ ᴪ֟ Ҭ Ȃ 

ץ SPIx_STRUDRIC Ҭ Ȃ 
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20.5 SPIDMA   

DMAΏ̔ 

(1) DMA ᵬ D̆MA ҹSPIx_BUFR̆ DDIR

ᵝ 1̂ ׆ Ữ ̆Ώ῀ ̃̕  

(2) SPIxᵬ ̆STXDEβ̂ SPIx_STR<21>̃ 1̆ ᶏ DMAΏ ̕ 

(3) ᶏ SPIx̆ ꜚ ̆TNE ̆ ꜚ ꜚDMAΏTBUFRȂ 

  

DMA ̔ 

(1) DMA ᵬ D̆MA ҹSPIx_BUFR̆ DDIR

ᵝ ׆̂ ̆Ώ῀ Ữ ̃̕  

(2) SPIᵬ ̆SRCDEβ̂ SPIx_STR<20>̃ 1̆ ᶏ DMA ̕ 

(3) SPIx⌠ѿҩ ̆RNE 1̆ ꜚ ꜚDMA Ȃ 

20.6 SPIҲ  

SPIҬ Ҋ ̔ 

SPI xI F

TNEI E

TNE

RNEI E

RNE

TOVFI E

TOVFI F

ROVFI E

ROVFI F

UDRI E

UDRI F

 
 20-11 SPIҲ  

SPI ⌠ῤ Ҭ SPIxIFSPI ῤ Ҭ ֟ ̆

ѿ Ҭ ᶏ ᵝ ̂ 1̃̆SPIxIF1̆ ῤ Ҭ ̆Ҭ

ῤ Ҭ ᶏ ᵝ └Ȃ 
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21 Ὺ ЃI2CЄ 

21.1  

I2C ̔ 

 ̧ Һ ̔ ᵬҺ ׆  

 ̧ I2CҺ ֟ ̆ Ả Ḥ  

 ̧ 7β 10β  

 ̧ Fast Mode Plus̆ 1Mbit/s 

 ̧ ≢ 

 ̧ Ҋ I2C Ḥ  

 ̧ DMA Ώ 

I2C ῃ ⱳꜚ׆ ̆ғ ᴆ ꜚᵝ Ả ᵝҬ Ḃԍץ̆ ᴆ Һ

ⱳ ȂI2C ‰ ץ 7β 10β Ȃ ңҩ ԍ ᴰ ̔

̂SCL̃ ̂SDÃȂ ᶏ ᵝI2CEN1ץᶏ I2C ⱳ Ȃ 
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21.2 I2C  

I 2Cx_BUFR

I 2Cβ

( )

I 2CADD
̂4 ̃

ꜚᵝ Ả ᵝ 1 ᵝSENβ PENβ

ᵝ

SCL

SDA

ῤ / DMA

Ώ

I 2C
̂4 ̃

SMBALT SMBus

I 2CCKS<1: 0>

SCLK

HFCLK

LFCLK

00

01

1x

1/ 2/ 4
№

I 2CCKDI V<1: 0>

 

 21-1 I2C  

21.2.1  I2C  

SCL̔I2C ̆ Һ Ȃ 

SDA̔I2C ̆ Һ ׆ Ȃ 

SMBALT̔SMBUS ̆ҹSMBUS ̆ ׆ ̆ Һ

ḤȂ 
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21.3 I2C ῗ  

 21-1 I2Cx ῗ 1 

Ẓ    ⱳ  ᵝṿ 

0x000 I2Cx_CTLR R/W I2C└  0x0000_0000 

0x004 I2Cx_SR R/W I2C  0x0000_0000 

0x008 I2Cx_BUFR R/W I2C  0x0000_0000 

0x00C I2Cx_ADDR0 R/W I2C 0 0x0000_0000 

0x010 I2Cx_BRGR R/W I2C  0x0004_0004 

0x014 I2Cx_ADDR1 R/W I2C 1 0x0000_0000 

0x018 I2Cx_ADDR2 R/W I2C 2 0x0000_0000 

0x01C I2Cx_ADDR3 R/W I2C 3 0x0000_0000 

0x020 I2Cx_IER R/W I2CҬ ᶏ  0x0000_0000 

I2C0 ̔0x4000 0D00 

I2C1 ̔0x4000 0D80 

21.3.1  I2Cx_CTLR I2C└  

 21-2 I2Cx_CTLR I2C┼  

3
1

3
0

2
9

2
8

2
7

2
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2
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2
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2
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2
1

2
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1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
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1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

A
D

R
L

A
L

E
R

T

A
R

P
E

N

S
M

B
T

S
M

B
U

S

M
E

N
A

E
N

A
S

C
L

M
T

H
A

L
L

G
C

E
N

A
C

K
D

T

A
C

K
E

N

P
E

N

S
E

N

B
A

D
R

1
0

I2
C

E
N

I2
C

C
K

D
IV

<
1

:0
>

I2
C

C
K

S
<

1
:0

>

DHCNT
<3:0>

 

ADRL̔10β ᵞᵝ ᵝȂ 

0 =  

1 = 10ᵝ ᵞᵝ  

ALERT̔SMBusȂ ᴆ ץ ᵝ(ֽ SMBus׆ )Ȃ 

0 = SMBALT ᶏῒ  

1 = ꜚSMBALT ᶏῒ ᵞ 

ARPEN̔ARPᶏ  

0 = ARP  

1 = ᶏ ARP  

SMBT=0̆ᶏ SMBus Ȃ 

SMBT=1̆ᶏ SMBusҺ Ȃ 

SMBT̔SMBUS  

0 = SMBus 

1 = SMBusҺ  

SMBUS̔SMBusᶏ Ḥ  

0 = I2C 

1 = SMBus 

                                                        
1 Їx=0,1 
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NMENA̔ ᶏ ᵝ 

0 = Ҍᶏ  

1 = ᶏ  

ENASCL̔SCL₮ᶏ Ȃ ԍ Ҋ̆ ᵝ↕ SCL₮ └ҹ

 

0 = SCL└ҹ  

1 = ᶏ SCL 

MTHALL̔ ᵝ 

0 = I2CADDR ᴪ  

1 = ᴋ ҉֟ Ҭ ̆ ᶏ ᴆ ҉ Ḥ  

̔ Ҋᶏ ῃ ̆ I2C ᵝ ̆ ↕

Ȃ 

I2CCKDIV<1:0>̔I2Cᵬ №  

00 = I2Cᵬ № ҹ1:1 

01 = I2Cᵬ № ҹ1:2 

1x = I2Cᵬ № ҹ1:4 

I2CCKS<1:0>̔I2Cᵬ  

00 = SCLKҹI2Cᵬ  

01 = HFCLKҹI2Cᵬ  

1x = LFCLKҹI2Cᵬ  

GCEN̔ ᶏ ᵝֽ̂ I2C׆ꜚ ̃ 

0 =  

1 = ᾛ I2Cβ Ҭ ⌠ ̂0000h̃ ֟ Ҭ  

̔ ̆ I2Cx_ADDRy ̆ ױ ᵝṿҹ

0x0000̆ӞᴪᶏI2C ֟ Ȃ 

ACKDT̔ ᵝ 

0 =  

1 = Ҍ  

ACKEN̔ ↓ᶏ ᵝ 

0 = ↓  

1 = SDA SCL ꜚ ↓̆ ACKDT ᵝȂ 

PEN̔Ả ᴆᶏ ᵝֽ̂ I2CҺ ̃ 

0 = Ả ᴆ  

1 = SDA SCL ꜚẢ ᴆȂ ᴆ ꜚ Ȃ 

SEN̔ ꜚ ᴆᶏ ᵝֽ̂ I2CҺ ̃ 

0 = ꜚ ᴆ  

1 = SDA SCL ꜚ ꜚ ᴆȂ ᴆ ꜚ Ȃ 

DHCNT<3:0>̔I2C Ḡ  

0000 = 3ҩI2Cᵬ  

0001 = 4ҩI2Cᵬ  

éé 

0111 = 10ҩI2Cᵬ  

1000 = 11ҩI2Cᵬ  

éé 
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1110 = 17ҩI2Cᵬ  

1111 = 18ҩI2Cᵬ  

BADR10̔10β ᶏ ᵝ 

0 = I2Cᶏ 7β  

1 = I2Cᶏ 10β  

̔ ᵝ Ҋ̆ ᵝ ̆ Ҍᴪ ῀ I2Cx_BUFRȂ

ᵞ 8β ҂ᵝ Ҋ ῀I2Cx_BUFRȂ 

I2CEN̔I2Cᶏ ᵝ 

0 = I2C  

1 = ᶏ I2C  

21.3.2  I2Cx_SR I2C  

 21-3 I2Cx_SR I2C 

3
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R/W R
/W R R R R

R
/W

R
/W

R
/W

R
/W R

R
/W

R
/W R R R

R
/W

R
/W

ᵝ
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E
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IT
X

D
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IR
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R
C

B
F

IS
IF

S
M

B
D

IF

S
M
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IF

S
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B
A

IF

R
N

W

A
R

B
L

IF

A
F

IF

D
A

T
A

A
D

D
1

0

A
D

D
R

P
IF

S
IF

 

BERRIF̔I2C ᵝ 

0 = ֟ I2C  

1 = ֟ ԅI2C  

ITXDF̔ DMAΏI2C ᵝ 

0 = DMAΏI2C ֟  

1 = ֟ ԅ DMAΏI2C  

̔ ᵝ DMA ꜚ 0Ȃ 

IRCDF̔ DMA I2C ᵝ 

0 = DMA I2C ֟  

1 = ֟ ԅ DMA I2C  

̔ ᵝ DMA ꜚ 0 

TXBE̔ BUFF ᵝ̆ΏI2Cx_BUFRβ  

0 = Ҍ ΏI2Cx_BUFR 

1 = ΏI2Cx_BUFR 

ᵝ ’Ҋ 1̆ ғ ᶏ ⱳȂ 

RCBF̔ BUFFҹ ̆ I2Cx_BUFRβ  

0 = BUFFҹ  

1 = BUFFҹ  

̔ ӊ╠ BUFFҬ ₮̆ ΏI2Cx_BUFR

̆ ᵝȂ 

ISIF̔I2CҬ Ḥ ᵝ̆ Ḥ ᴆ ꜚ 1̆ ꜚ I2CᵬȂ̂ Ώ

̆Ώѿ ̃ 

0 = ֟ I2CҬ Ḥ ᵝ 

1 = ֟ ԅI2CҬ Ḥ ᵝ 
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̔ ISIF1ӊ Ώ῀I2Cx_BUFR̆ ↕ TXBE

Ḥ Ȃ 

SMBDIF̔SMBus ׆) ) (SMBus device default address (Slave mode))Ȃ 

0 = ⌠SMBus ̕ 

1 = ARPEN=1̆ ⌠SMBus Ȃ 

SMBHIF̔SMBusҺ ׆)↓ ) (SMBus host header (Slave mode))Ȃ 

0 = ⌠SMBusҺ ̕ 

1 = SMBT=1ғARPEN=1̆ ⌠SMBusҺ Ȃ 

SMBAIF̔SMBusҬ (SMBus alert)̆ ᴆ ץ ᵝȂ 

SMBusҺ Ҋ̔ 

0 = SMBus̕ 

1 = ҉֟ SMBusԊᴆȂ 

SMBus׆ Ҋ̔ 

0 = SMBus ALERT ↓̕ 

1 = ⌠SMBus ALERT ↓Ȃ 

RNW̔ / ΏḤ ᵝֽ̂׆ ̃ 

ᵝ Ḡ ҉ RNWβ Ḥ Ȃ ᵝֽ ҍ ⌠Ҋ

ѿҩ ꜚᵝ Ả ᵝӊ Ȃ 

0 = Ώ 

1 =  

ARBLIF̔ ᴂ ᵝ 

0 = Ҭ ᴂ  

1 = Ҭ ᴂ  

AFIF̔ ᵝ̂ ᵝ ̃ 

0 =  

1 = ԅ  

DATA̔ ῤ ᵝ̆ ҉₮ ᵝ ᵝֽ̂ I2C׆ꜚ ̃ 

0 = ҉  

1 = ҉  

7β Ҋ ҹ ᵝ 2ҩ Ȃ ᵝ Ҋ ҹ ᵝ

3ҩ Ȃ 

ADD10̔ᵝ ᵝ 

0 = ҉ Ҍ ᵝ  

1 = ҉ ᵝ  

ADDR̔ ᵝ̆ ҉₮ Ả ᵝ ᵝ 

׆ = 0 ⌠  

׆ = 1 ⌠ ғ  

PIF̔Ả Ḥ ᵝ 

0 = ҉ ₮ Ả ᵝ 

1 = ҉₮ ԅẢ ᵝ 

SIF̔ Ḥ ᵝ 

0 = ҉ ₮ ᵝ 

1 = ҉₮ ԅ ᵝ 
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21.3.3  I2Cx_BUFR I2C 

 21-4 I2Cx_BUFR I2C 
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ᵝ I2CBUF<9:0>

 

I2CBUF<9:0>̔I2C  

21.3.4  I2Cx_ADDRy I2Ĉy=0,1,2,3̃ 

 21-5 I2Cx_ADDRy I2CЃy=0,1,2,3Є 
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ᵝ I2CADD<9:0>I2CMSK<9:0>

 

I2CMSK<9:0>̔I2C ᵝ 

I2CMSK<n> = 0̔ ⌠ nβ ҍI2CADD<n>ץ I2C 

’ 

I2CMSK<n> = 1̔ ⌠ nβ Ҍ ԍ I2C ’ 

I2CADD<9:0>̔I2C ᵝ 

 

̔ ѿҩI2C 4ҩI2CADDR̆ ῒҬѿҩ ⱳȂ 

21.3.5  I2Cx_BRGR I2C  

 21-6 I2Cx_BRGR I2C  
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ᵝ I2CBRGH<15:0>I2CBRGL<15:0>

 

I2CBRGL<15:0>̔SCLγ  

I2CBRGH<15:0>̔SCL  

̔ ԍ ῀ ҉̆ ҹ 0x0003_0003ṿ ̆

I2C ₮ Ȃ 
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21.3.6  I2Cx_IER I2CҬ ᶏ  

 21-7 I2Cx_IER I2CҲ ᶕ  
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BERRIE̔ Ҭ ᶏ ᵝ 

0 = ᶏ Ҭ  

1 = ᶏ Ҭ  

ITXDE̔DMAΏI2C ᶏ ᵝ 

0 = ᶏ DMAΏI2C  

1 = ᶏ DMAΏI2C  

IRCDE̔DMA I2C ᶏ ᵝ 

0 = ᶏ DMA I2C  

1 = ᶏ DMA I2C  

ISIE̔I2CҬ Ḥ ᶏ ᵝ 

0 = ᶏ I2CҬ Ḥ Ҭ ᵝ 

1 = ᶏ ԅI2CҬ Ḥ Ҭ ᵝ 

SMBDIE̔SMBDIFҬ ᶏ ᵝ 

0 = ᶏ SMBDIFҬ  

1 = ᶏ SMBDIFҬ  

SMBHIE̔SMBHIFҬ ᶏ ᵝ 

0 = ᶏ SMBHIFҬ  

1 = ᶏ SMBHIFҬ  

SMBAIE̔SMBAIFҬ ᶏ ᵝ 

0 = ᶏ SMBAIFҬ  

1 = ᶏ SMBAIFҬ  

ARBLIE̔ ᴂ Ҭ ᶏ ᵝ 

0 = ᶏ ᴂ Ҭ  

1 = ᶏ ᴂ Ҭ  

AFIE̔ Ҭ ᶏ ᵝ 

0 = ᶏ Ҭ  

1 = ᶏ ԅ Ҭ  

PIE̔Ả Ḥ Ҭ ᶏ  

0 = ᶏ Ả Ḥ Ҭ  

1 = ᶏ Ả Ḥ Ҭ  

SIE̔ Ḥ Ҭ ᶏ  

0 = ᶏ Ḥ Ҭ  

1 = ᶏ Ḥ Ҭ  
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21.4 ꜗ  

21.4.1 ꜚ׆   

ꜚ׆ Ҋ̆SCL SDA ҹ ̆ ҹ ₮ ᶏ

҉ ⱳ Ȃ 

̆ ԅ ACKEN

̂I2Cx_CTLR<12>̃ҹ 1̆ ᴆᴪ ꜚ֟ ѿҩ ̂ACK̃ ‖̆ ᵝ Ҭ

⌠ ṿ ῀I2Cx_BUFRȂ ‖ ṿ ACKDT̂I2Cx_CTLR<13>̃‗ Ȃ 

ꜚ׆ Ҋ̆ / / ҉₮ ᵝ ̆

ISIF̂I2Cx_SR<11>̃Ḥ ᵞSCL̆ ⌠ ᴆ ᵝȂ 

BERRIF  

ᴰ ⌠ Ả ᵝ ᵝ ̆ᴪ₮ ̂ ISIF

1̃Ȃ׆ ⌠BERRIF ̆ᴪẢ ᴰ Ȃ BERRIE

ҹ 1̆ ֟ Ҭ Ȃ 

21.4.1.1   

ѿ I2C ᶏ ̆ ᴪ ꜚ ᴆ Ȃ ꜚ ᴆ ̆ ῀ 8β

῀ I2Cβ ȂI2C ̂SCL̃ ҉ ῀ᵝȂ 8

ҩ ̂SCL̃ ‖ Ҋ I2Cβ <7:1>ṿᴪ I2C ṿ Ȃ

̆ᴪ Ҋ↓Ԋᴆ̔ 

(1) I2Cβ ṿ ῀I2Cx_BUFRȂ 

(2) ‖ ᵝRCBF 1Ȃ 

(3) ֟ ACK ‖Ȃ 

(4) 9ҩ SCL‖ ҉ ̆I2CҬ ᵝ ISIF 1̂ ᾛ Ҭ ̆↕֟

Ҭ Ȃ̃ 

 

10β Ҋ̆׆ └ ⌠ңҩ Ȃ ѿҩ 5β

ѿҩ10β Ȃ ѿҩ ᵞᵝ ҹ0 Ώ ᵬ̆ ׆

⌠ ԋҩ Ȃ ԍ10β ̆ ѿҩ ԍñ1111 0 A9 A8 0ò̆ῒҬA9 A8

ңҩ ᵝȂ 

10β ᵬ Ҋ̆ῒҬ5-8 ꜚ׆ ̔ 

(1) ѿҩ̂ ̃ ̂ISIFᵝ 1̆ RCBFҌᴪ 1̆ ҹ ҩ

Ҍᴪ ῀I2Cx_BUFRȂ̃ 

(2) ᵝISIF̆ SCLȂ 

(3) ԋҩ̂ᵞ̃ ̂ISIFᵝ RCBFβ 1̃Ȃ 

(4) I2Cx_BUFR̂RCBFβ ̃̆ ᵝISIF̆ SCLȂ 

(5) ꜚ ᴆ̂ISIFᵝ 1̃Ȃ 

(6) ᵝISIF̆ SCLȂ 

(7) ѿҩ̂ ̃ ̂ISIFᵝ RCBFβ 1̃Ȃ 

(8) ̔ ᵞᵝҹ 1̆ ׆ Ȃ 

(9) I2Cx_BUFR̂RCBFβ ̃̆ ᵝISIF̆ SCLȂ 

̔ ⌠ IO I2C ᶏ ₮ ᵝȂ 
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21.4.1.2   

R/Wβҹ ̆I2Cx_SRҬ RNWβ Ȃ

⌠ ῀I2Cx_BUFRȂ 

ҩ ᴰ ᴪ֟ I2CҬ Ḥ ISIFȂ ᵝ ISIF ᴆ Ȃ

I2Cx_SR ץ Ȃ 

A7 A6 A5 A4 A3 A2 A1 D7 D6 D5 D4 D3 D2 D1 D0SDA

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9SCL

I SI F

RCBF

S P

ACK
ACK

R/ W=0

ᴆ

I 2CX_BUFR ᴪᶏRCBF ꜚ

Һ └
ᴰ

Ҍ ACK

 

 21-2 ҈ᵣ  

1 1 1 1 0 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0SDA

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9SCL

RCBF

S P

ACK

ACKACK

ѿҩ
R/ W=0

Һ └
ᴰ

D7 D6 D5 D4 D3 D2 D1 D0

1 2 3 4 5 6 7 8 9

Ḡ ᵞ
⌠I SI F

ԋҩ

Ḡ ᵞ
⌠I SI F

ᴆ ᴆ

ῤ
Ώ῀I 2CX_BUFR

I 2CX_BUFR
ᶏRCBF ᵝ

Ҍ I 2Cx_BUFR̆
RCBFҌ

I SI F ᴆ

 

 21-3 ᵣ  

≢ ̆ ᵝ ѿҩ Ҍᴪ ῀I2Cx_BUFRӞҌᴪ RCBFβȂ 

҂ᵝꜚ׆ ̔ 

SDA SCL ҹ ̆ ₮ ᶏ ҉ ⱳ ̕ 

I2Cx_CTLR̆ I2CCKS ᵬ ̆BADR10҂ᵝ ̆

ᶏ ACKEN̕ 

I2Cx_ADDRy̆ ׆ ̕ 

Ҭ Ҭ ᶏ ᵝ̕ 

ᶏ I2CEN̆ ̆ ̕ ̆↕ISIFRCBF1̕  

I2Cx_BUFRҬ ᴆ ꜚ RCBFβ̆ ᴆ ISIFḤ

̕ 

ӊ ⌠ ӊ ISIFRCBF 1̆ ӊ RCBFꜚ ̆

ᴆ ISIFḤ SCLҺ ̕ 

̔ ⌠ IO I2C ᶏ ₮ ᵝȂ 

ꜚ׆ ᵝ ̔ 

SDA SCL ҹ ̆ ₮ ᶏ ҉ ⱳ ̕ 

I2Cx_CTLR̆ I2CCKS ᵬ ̆BADR10 ᵝ ̆

ᶏ ACKEN̕ 

I2Cx_ADDRy̆ ׆ ̕ 
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Ҭ Ҭ ᶏ ᵝ̕ 

ᶏ I2CEN̆ ̆ ̕ ̆↕ISIF1̕  

ᴆ ISIFḤ ̕ 

ӊ ⌠ ӊ ISIFRCBF 1̆ ӊ RCBFꜚ ̆

ᴆ ISIFḤ SCLҺ ̕ 

̔ ⌠ IO I2C ᶏ ₮ ᵝȂ 

21.4.1.3   

῀ R/Wβ̂ ᵞᵝ̃ 1 ̆I2Cx_SR RNW

ᵝ 1Ȃ ⌠ ῀I2Cx_BUFR ȂACK ‖ 9β ҉ ̆SCL

Ḡ ᵞ Ȃ 

ҩ ᴰ ᴪ֟ I2CҬ ̆ ᵝISIF ᴆ Ȃ ᵝISIF

9ҩ ‖ 1Ȃ ԍ׆ ̆ Һ ACK ‖ 9ҩSCL῀ ‖

҉ Ȃ SDAҹ ̂ ACK Ḥ ̃̆ ↕ ᴰ Ȃ

SDAҹᵞ ̂ACK̃̆ ↕ Ҋѿҩ ῀I2Cx_BUFRȂ 

A7 A6 A5 A4 A3 A2 D7 D6 D5 D4 D3 D2 D1 D0SDA

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9SCL

I SI F

RCBF

TXBE

S
P

ACK
ACK

R/ W=1

ᴆ

῀

CPU I SI F
SCLḠ ᵞ

I 2Cx_BUFR

ΏI 2CX_BUFR

A1

 

 21-4 ҈ᵣ  

1 1 1 1 0 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0SDA

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9SCL

I SI F

RCBF

S P

ACK

ACKACK

ѿҩ
R/ W=0

Һ └
ᴰ

D7 D6 D5 D4 D3 D2 D1 D0ACK

1 2 3 4 5 6 7 8 9

TXBE

Ḡ ᵞ
⌠I SI F

ԋҩ

Ḡ ᵞ
⌠I SI F

ᴆ

I 2C ᵝ ῤ
ꜚΏ῀I 2CX_BUFR

I 2CX_BUFR
    ᶏRCBFβ

S

ѿҩ R/ W=1

Ḡ ᵞ
⌠I SI F

I 2CX_BUFR

ΏI 2CBUFR

1 1 1 1 0 A9 A8

ᴆ ᴆᴆ

 

 21-5 ᵣ  

׆̔ ⌠ ꜚ ᴆғ ╠ ᵝҹ0 ISIF1 

҂ᵝꜚ׆ ̔ 

(1) SDA SCL ҹ ̆ ₮ ᶏ ҉ ⱳ ̕ 

(2) I2Cx_CTLR̆ I2CCKS ᵬ ̆BADR10҂ᵝ



KF32LS∆ ῳV3.1 

 - 340/592 - 

̆ᶏ ACKEN̆ ACKDTṿ̕ 

(3) I2Cx_ADDRy̆ ׆ ̕ 

(4) Һ ׆ ̆ ғ Ώᵝҹ 1̆ ᴆ ꜚ ISIF̕ 

(5) ̆ᾢ I2Cx_BUFRҬ ⌠ ṿ̂ ̃̕ TXBE ᵝ

ҹ 1̆ I2Cx_BUFRҬΏ῀ ̆ ᴆ ᵝ̕ 

(6) ᴆ ISIFᵝ̆ ̕ 

(7) ԍ׆ ̆ Һ ACK ‖ 9ҩSCL῀ ‖ ҉

Ȃ SDAҹ ̂ ACK Ḥ ̃̆ ↕ ᴰ Ȃ SDA 

ҹᵞ ̂ACK̃̆ ↕ Ҋѿҩ ῀I2Cx_BUFRȂ 

ꜚ׆ ᵝ ̔ 

(1) SDA SCL ҹ ̆ ₮ ᶏ ҉ ⱳ ̕ 

(2) I2Cx_CTLR̆ I2CCKS ᵬ ̆BADR10 ᵝ

̆ᶏ ACKEN̆ ACKDTṿ̆ I2Cx_ADDRy׆

̕ 

(3) Һ ѿ ғ Ώᵝҹ 0̆ ̆ ᴆ ꜚ ISIF ̕

(4) ᴆ ISIFȂ Һ ԋ ̆ ̆ ᴆ ꜚ ISIF̕ 

(5) ᴆ ISIFȂ ⌠ ꜚ ᴆ̆ ᴆ ꜚ ISIF̕ 

(6) ᴆ ISIFȂ Һ ѿ ғ Ώᵝҹ 1̆ ̆ ᴆ

ꜚ ISIF̕ 

(7) ̆ᾢ I2Cx_BUFRҬ ⌠ ṿ̂ ̃̕ TXBE ᵝ

ҹ 1̆ I2Cx_BUFRҬΏ῀ ̆ ᴆ ᵝ̕ 

(8) ᴆ ISIFᵝ̆ ̕ 

(9) ԍ׆ ̆ Һ ACK ‖ 9ҩSCL῀ ‖ ҉

Ȃ SDAҹ ̂ ACK Ḥ ̃̆ ↕ ᴰ Ȃ SDA 

ҹᵞ ̂ACK̃̆ ↕ Ҋѿҩ ῀I2Cx_BUFRȂ 

̔ ⌠ IO I2C ᶏ ₮ ᵝȂ 

21.4.1.4   

I2C Ҭ̆ ꜚ ᴆ ѿҩ ‗ Һ ᴆ ҩ׆

ᴆȂᵖ ᶛ ̆ ᴆȂ ᶏ ҩ ̆ ҉ ᴆ

ѿҩ Ȃ 

I2C ҹ Ḡ ῇҩ ӊѿȂ ῃ0 ғ̆R/W 

= 0Ȃ ᶏ ᵝGCEN̂I2Cx_CTLR<14>̃ᶏ ̆ ≢ Ȃ 

ҍ Ĭ2Cβ ṿ ᴰ ⌠I2Cx_BUFRR̆CBF ᵝ

1̆ ғISIFҬ ᵝ 9β ̂ACKβ ̃ 1Ȃ 

Ҭ ̆ ץ I2Cx_BUFRῤ ∞ Ҭ Ȃ ṿ ץ ԍ∞

ᴆ ѿҩ Ȃ 

GCENβ 1 ⌠ ̆ ׆ ᴆ ҹ10β ̆ҌῬ

׆̆№ ᴆ Ҋ Ȃ 
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87654321

SDA

SCL 9 87654321 9

D7 D6 D5 D4 D3 D2 D1 D0ACK

S

R/ W=0 ACK

I SI F

RCBF

ᴆ

I 2CX_BUFR

 

꜠ה 21-6   

ᶏ I2C ᾟ Һ ѿҩ ̆ I2C ҹ҂ᵝ Ȃ 

21.4.2  Һ  

Һ Ҋ̆SCL SDA ҹ ̆ ҹ ₮ ᶏ

҉ ⱳ Ȃ Ҋ₃ץ ’Ҋ̆ ᵝISIF1 ̂ ISIEҹ 1̆ ↕֟ Ҭ ̃̔  

(1) ꜚ ᴆ 

(2) Ả ᴆ 

(3) / ⌠ ᴰ  

(4) ꜚ ᴆ 

 

BERRIF  

ᴰ ⌠ Ả ᵝ ᵝ ̆ᴪ₮ ̂ ISIF

1̃ȂҺ ⌠BERRIF ̆ᴪẢ ᴰ Ȃ BERRIE

ҹ 1̆ ֟ Ҭ Ȃ 

21.4.2.1  Һ ῀ 

I2Cx_CTLRҬ I2CENᵝ 1 ᶏ SEN ᵝ̆

῀Һ Ȃ 
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I 2Cx_BUFR

Ώ

ᵝ

MSb LSb

I 2CX_BRGR

ᵝ̆Ả
ᵝ ֟

ᵝ
Ả ᵝ

ᴂ
/

ᵝ/ ᵝSEN, PEN I SI F ᵝ

‖

SCL ῀

ᶏ

SDA ῀

Cnt l

ᴂ

SDA

SCL

ᵝ

ῤ

̔I / O ΐ ⌠VDD VSS Ḡ ԋ
 

 21-7 Ӏ  

21.4.2.2  I2CҺ ᵬ 

ұ ‖ ꜚ/Ả ᴆ Һ ᴆ֟ ȂẢ ᴆ ꜚ ᴆ

ᴰ Ȃ ҹ ꜚ ᴆӞ Ҋѿ ұ ᴰ ̆ Ҍᴪ I2C Ȃ Һ

Ҋ̆ұ SDA₮̆ ұ SCL₮Ȃ ѿҩ

ᴆ ̂7β ̃ /Ώ̂R/W̃β Ȃұ 8β Ȃ ѿҩ ̆ᴪ ⌠

ѿҩ ᵝȂ ꜚ Ả ᴆ ₮ ұ ᴰ Ȃ 

I2C Ҋ̆ SCL ҹ100kHzȁ400kHz1MHzȂ

ṿᵝԍI2Cx_BRGRȂ I2Cx_BUFRΏ ᵬ ̆

ꜚ Ȃ 

Ҋ ѿҩῖ Ԋᴆ ↓̔ 

(1) ꜚᶏ ᵝSEN̂I2Cx_CTLR ̃ 1֟ ꜚ ᴆȂ 

(2) ᴋᵥῒז ᵬ╠̆I2C ꜚ ̆ISIFᵝ 1Ȃ 

׆ (3) ᴆ ῀I2Cx_BUFR ̂R/W=0)̆ ISIFᵝȂ 

SDA׆ (4) ₮̆ ⌠ 8β ҹ Ȃ 

(5) I2C ῀ ׆ ᴆ ACKβ ̆AFIFβ ⌠ ACK NACKȂ 

(6) I2C 9ҩ ISIFᵝ 1Ȃ 

(7) 8β ῀I2Cx_BUFR̆ ISIFᵝȂ 

SDA׆ (8) ₮̆ ⌠ 8β ҹ Ȃ 

(9) I2C ῀ ׆ ᴆ ACKβ Ȃ 

(10) I2C 9ҩ ISIFᵝ 1Ȃ 

(11) ISIF1 ’Ҋ̆ PENβ̂I2Cx_CTLR<10>̃ 1̆ ISIFᵝ̆֟

Ả ᵝȂ 

(12) ѿ Ả ᴆ ̆ISIFPIF̂I2Cx_SR<1>̃ 1Ȃ 
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(3)̆Һ ׆ ᴆ ғR/W=1̆ Һ ‰ Ȃ

҉ (6)̔ 

(1) ISIFᵝ̆ ׆ SCL̂׆ ISIFᵝ Ȃ̃ 

׆ (2) SCL̆Һ Ȃ 8β ̆Һ

Ҍ ᵝACK̆ISIFᵝ 1Ȃ 

(3) ᵝ ̂ACK=0̃̆Һ ̆ ISIFᵝ ̕ ᵝ

̂ACK=1̆̃ PENβ 1̆ ISIFᵝ̆֟ Ả ᵝȂ 

̔ ⌠ IO I2C ᶏ ₮ ᵝȂ 

21.4.2.3   

I2CҺ Ҋ̆ ṿᵝԍI2Cx_BRGRȂ ң № ̔

I2CBRGHI2CBRGLȂ 

 TBRG = I2CBRGH + I2CBRGL ῎  21-1 

ԅ ṿ ̆ ꜚ ⁞ 0̆ Ả ⌠Ҋ ҹ

Ȃ I2CҺ Ҋ̆ᴪ ꜚ BRGȂᶛ ̆ ᴂ ̆BRG SCL

⌠ Ȃ Ҋ Ȃ 

DX DX- 1

03h 02h 01h 00ĥ ̃ 03h 02h

SDA

SCL

BRG
ṿ

BRG

Һ ᴆ SCL ̆ᵖ
׆ ᴆ SCLḠ ᵞ

̂ ᴂ ̃

ᾛ SCL ҹ

SCL ҹ ̆
BRGṿ

 

 21-8 ᴈ  

21.4.2.4  I2CҺ ꜚ ᴆ  

ꜚ ᴆ̆ I2Cx_CTLR ꜚ ᴆᶏ ᵝSEN 1Ȃ 

ꜚ ᴆ ̆SDA SCL ҹᵞ ̆ ꜚ ᴆ ̆

SCL SDA ꜚҹᵞ ӊ╠ ҹᵞ ̆↕ᴪ ‖ Ȃ ‖ Ҭ

ᵝBCLIF1̆ ꜚ ᴆҬ ̆I2C ᵝ⌠ Ȃ 

ꜚ ᴆ ӊ╠̆Ҍ I2Cx_CTLRῒז Ώ ᵬȂ 
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S

1ᵝ 2ᵝ

Ώ
SENβ

SDA=1
SCL=1

ΏI 2Cx_BUFR
ᴆ I SI Fβ

SI F 1̆ ᴆ SEN
ᵝ I SI Fβ 1

SDA

SCL

 

 21-9 ҅ү ꜠ᵣ  

21.4.2.5  I2CҺ ꜚ ᴆ  

ѿҩ ꜚ ᴆӊ ̆ Ả ᴆӊ╠Ῥ ѿҩ ꜚ ᴆ ҹ ꜚ ᴆȂ

ꜚ ᴆѿ ̆ SDA SCLҹ ̆ᶏ SEN ץ Ȃ 

̔ 

(1) ᴋᵥῒזԊᴆ ̆ SEN Ȃ 

(2) ꜚ ᴆ ̆Ҋ↓Ԋᴆ ᴪ ‖ ̔ 

SCLᵞ ҹ ̆SDA ҹᵞ Ȃ 

SDA ᵞӊ╠ S̆CLҹᵞ Ȃ ѿҩҺ ᴆ 1Ȃ 

(3) ᶏ ꜚ ̆ ISIF1 ’Ҋ̂ῒזԊᴆ ̃̆ Ῥ SEN 1̆

ISIFᵝ̆֟ ꜚḤ Ȃ 

ѿ ISIFβ 1̆ Ḃ ץ 7β Ҋ 7β Ώ῀I2Cx_BUFR̆

10β ҊΏ῀ ѿҩ Ȃ 

ASLAVE ADDRESSS R/ W DATA PA/ A SLAVE ADDRESSSr R/ W A DATA A/ A

1/ 0

(nҩByt es+ACK) *

Sr = Ḥ
ᴰ

1/ 0

(nҩByt es+ACK) *

*  ᴰ R/ W‗
 

 21-10 I2C  

9ҩ Ҋ

ꜚ ̆ ᴆ SEN
ᵝ I SI Fβ 1

1ᵝ

SDA=1
SCL=1

SENβ 1

SDA

SCL

ꜚ
 

 21-11 ꜠  

ꜚ ̆҂ᵝ Һ ᾢ ̆ᵖ ᵞᵝ /Ώ׆ ᵝ

ץ Ȃ ᵝ ᾢ ̆ ᵞᵝ /Ώ׆ ᵝ ץ Ȃ 
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21.4.2.6  I2CҺ  

I2C ҬSDA ҉ Ҍֽ ԍI2Cx_BUFR̆ I2C

ᵝȁẢ ᵝȁ ᵝ Ḥ ȂҊ I2C ῖ Ώ Ȃ 

A A DATA ASLAVE ADDRESSS R/ W DATA DATA P

Һ ׆

׆ Һ

ļ0Ľ Ώ
Ώ῀

̂ ҩ + ᵝ̃

A= Ḥ ̂ACK̃

  S= Ḥ ̂START̃

 P= Ả Ḥ ̂STOP̃  

 21-12 I2C ῝    

TXBE  

Ҋ̆TXBEβ̂ I2Cx_SR̃ CPUΏI2Cx_BUFR̆ 8

ᵝ ₮ 1Ȃ 

AFIF  

Ҋ̆ ׆ ᴆ ̂ACK = 0̃ ̆AFIFβ̂ I2Cx_SR̃ҹ

0̕ ׆ ᴆ ̂ACK = 1̃ ̆ ᵝ 1Ȃ 

̔ Һ ѿҩ ⌠ ᵝ AFIF=1̆↕ Ả ᴰ ̂

Ả Ḥ PENβ Ȃ̃ 

  

Ҋ ҹI2C ῖ Ώ ᴆI2C҉ Ȃ 

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

A7 A6 A5 A4 A3 A2 A1 D7 D6 D5 D4 D3 D2 D1 D0
ACK

S

SDA

SCL

R/ W

P

ACK=0

=0

ACKDTβ =0

8ᵝ

ACKDTβ =1

׆ ᴆ

SEN=1
ᵝ

I 2Cx_BUFRΏ῀7ᵝ R/ Wβ

׆ ᴆ I SI F
SCL ᵞ

ᴆ 0 ᴆ 0 ᴆ 0

TXBE

SEN

PEN

I SI F

I 2Cx_BUFRΏ῀

ᵝ
ᴆ ꜚ SEN

Ả ᵝ
ᴆ ꜚ PEN

I 2Cx_BUFRΏ῀

 

 21-13 I2CӀ ҈ᵣ  

ΐᵣ ᵬ ľI2CҺ ᵬĿȂ 

21.4.2.7  I2CҺ  

I2CҺ ҍҺ ̆p ҍ

Ҍ Ȃ Ҋ ҹI2C ῖ Ȃ 
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A DATASLAVE ADDRESSS R/ W DATA DATA P

Һ ׆

׆ Һ

ļ1Ľ ̂ ҩ + ᵝ̃

A= Ḥ ̂ACK̃

  S= Ḥ ̂START̃

 P= Ả Ḥ ̂STOP̃

A A

 

 21-14 I2C ῝  

Һ ᵝ ̆R/Wҹ 1̆ Һ ꜚᶏ Ȃ 

ACKDTACKENβ ҹ 1̆ ↕ ӊ ̆I2Cβ ῤ

῀I2Cx_BUFR̆RCBF ᵝ 1̆ ISIFᵝ 1̆ SCLḠ ҹᵞ Ȃ 

 

RCBF  

̆ ׆ I2Cβ ῀ I2Cx_BUFR̆RCBFβ 1̕

I2Cx_BUFR RCBFβ Ȃ 

  

Ҋ ҹῖ ᴆI2C҉ Ȃ 

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

A7 A6 A5 A4 A3 A2 A1 D7 D6 D5 D4 D3 D2 D1 D0
ACK

S

SDA

SCL

R/ W

P

ACK=0

=1
SDA ׆

8ᵝ

ACKDTβ =1

׆ ᴆ

SEN=1
ᵝ

I 2CBUFRΏ῀7ᵝ R/ Wβ

׆ ᴆ I SI F
SCL ᵞ

ᴆ 0 ᴆ 0 ᴆ 0

TXBE

SEN

PEN

I SI F

I 2CX_BUFRΏ῀

ᵝ
ᴆ ꜚ SEN

Ả ᵝ
ᴆ ꜚ PEN

RCBF

Ώ῀I 2Cx_BUFR

 

 21-15 I2CӀ  

ΐᵣ ᵬ ľI2CҺ ᵬĿȂ 

21.4.2.8  Ả ᴆ ↓ 

/ ̆ PEN̂I2Cx_CTLR̃̆ SDA ֟ ѿҩẢ

ᵝȂ 
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9ҩ Ҋ

P

ACK

SCL

SDA

I SI F
ΏI 2Cx_CTLR̆ PEN 1

I SI F

PEN Ả ᵝ
ᴆ ꜚ

 

 21-16 Ẩ ᴌ 

21.4.3  ᴂ  

ᴋᵥ ȁ ꜚ/Ả ᴆ ̆Һ ᴆ ԅSCL ̂ᾛ SCL

ҹ ̃̆ ᴪ ᴂ Ȃ Һ ᴆSCLҹ ̆ SCLҹᵞ ̆

̂BRG̃ Ả ̆ ⌠ ⌠SCL ҹ ҹ Ȃ SCL

ҹ ̆ Ҭ ῀I2Cx_BRGRṿ̂I2CBRGLI2CBRGH

ӊ ̃ Ȃ Ḡץ ᴆ ᵞ ̆SCL Ḡ ѿҩ

I2Cx_BRGR Ȃ 

₮̆
SCL̆׆ꜚ ᴆḠ
SCLҹᵞ

SCL=1̆BR

BRG ₮̆
SCL̆

SCL=1̆ᶏ I 2CBRGH

TBRGH TBRGHTBRGL

SCL

SDA

 

 21-17 Ӏ Ґ ᴈ  

21.4.4  Һ  

Һ └ Ҋ̆ ⌠ ꜚ ᴆ Ả ᴆ ֟ Ҭ ԍ∞

ȂẢ ᵝ̂PIF̃ ꜚ ᵝ̂SIF̃ ᴆ Ȃ PIFβ̂ I2Cx_SR<1>̃

1 ̆ ץ I2C └ ̕ ↕̆PIFβ SIFβ ̆ ԍ Ȃ

ԍ ғᾛ PIFҬ ̆ѿ Ả ᴆḂ֟ PIFҬ Ȃ 

Һ └ ᵬҬ̆ SDAץ Ḥ ҹ ₮ Ȃ

ֽ ₮ҹ Ȃ ₮ ̆p ⌠ ᵞ ̆ ᴆ

SDA SCLȂ ᴂ Ҋץ ᴪ ̔ 

 ̧ ᴰ  
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 ̧ ᴰ  

 ̧ ꜚ ᴆ 

 ̧ ꜚ ᴆ 

 ̧ ᴆ 

ᶏ ꜚ׆ ׆̆ └ Ȃ ᴰ ᴂ ̆

ҍ ᴆ Ḥ ҬȂ ⌠ ᴆ̆↕ ᴪ֟ ѿҩACK ‖Ȃ

ᴰ ᴂ ̆↕ ᴆ ץ ᴰ Ȃ 

21.4.4.1  Һ Ḥ̆ ‖ ҍ ᴂ  

Һ ᴂ Ȃ Һ ᴆ / ᵝ ₮⌠SDA ̆

ѿҩҺ ᴆ SDA ҹ ץ SDA҉ ₮ 1̆ ѿҩҺ ᴆ ₮ 0̆

ᴪ ᴂ Ȃ SDA ҉ 1̆ SDA ҉ ⌠

0̆ ↕ ԅҡ ᴂ ȂҺ ᴆ ‖ Ҭ ᵝARBLIF1̆ I2C

ᵝ⌠ Ȃ Ҭ ‖ ↕̆ Ả S̆DA Ȃ

‖ Ҭ Ⱶ ̆ I2C ̆ ₮ ꜚ ᴆ ḤȂ

ꜚȁ ꜚȁẢ ᴆ Ҭ ‖ ̆↕ ᴆ Ҭ ̆SDA

SCL ̆I2Cx_CTLRҬ └ᵝ Ȃ ‖ Ҭ Ⱶ

̆ I2C ̆ ₮ ꜚ ᴆ ḤȂ Һ Ҋ̆

⌠ ꜚ Ả ᴆ ֟ Ҭ ץ ᵥ ȂPIFβ 1 ̆ ץ I2C

└ Ȃ 

SDAȂSCLҹ ̆ ҍҺ
Ҍ ̆ ԅᴂ ҡ

SDA ῒז
ҹᵞSCL=0 ̆

SCL

SDA

ARBLI F

Һ ᴆ
SDA

ҡ ᴂ Ҭ
ᵝ̂ARBLI F̃ 1

 

 21-18 I2C “  

21.4.5  I2C  

I2C׆ꜚ Ҋ̆I2C ̂I2CMSK<9:0>̃ ԍ ᵬҊ

I2CADD<9:0>Ҭ ṿȂI2CMSK<9:0>Ҭ ᵝҹ1ᴪᶏI2CADD<9:0>Ҭ ᵝ ҹľ ῏

ᵝĿȂ 

ᴋᵥ ᵝ ᴆ ᵝҹῃ 0̆ ̆ Ώ῀ ṿ╠̆ ‰I2C

ᵬ Ȃ 

BADR10ᵝץ I2C׆ꜚ ̂7β 10 β ̃ӊ╠

∆ Ȃ I2Cx_CTLRBADR10ᵝ ԅ Ȃ

I2C Ҋץ ’Ҋ ̔ 

 ̧ 7 β ̔ҍA<7̔1> Ȃ 

 ̧ 10 β ֽ̔ ҍA<7:0> ȂI2C ⌠ ѿҩ̂ ̃

Ȃ 
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21.4.6   

ᶏ NMENAβ̂I2Cx_CTLR̃̆I2C ῀ Ȃ Ҋ̆

ACKENβ ҹ 1ғ ACKDTҹ 0 ᵬ̆SDA ₮ └ҹ Ȃ

I2C I2C ₮ᴋᵥ ̂ ACK̃Ȃ ENASCLᵝ Ӟ̆ ץ

SCL└ҹ ץ̆ └ I2C Ȃ MTHALLβ 1ғ I2Cԍ

̆ ᴋ ҉֟ Ҭ Ȃ ᶏ ᴆ ҉ Ḥ Ȃ 

Ҋ Ҭ ̔ 

ԍ ISIFҬ ₮ Ȃ ⌠ ᴪ֟

ѿҩҬ ̂ MTHALLβ ᵝ̆↕ ⌠ᴋ ᴪ֟ Ҭ ̆ ↕

ҍ ̂MSK ᵬ̃ ᴪ֟ Ҭ Ȃ̃ 

׆̆ / ⌠ѿҩ ᴪ֟ Ҭ Ȃ ׆ ’Ҋ̆

҉ ԅ ҉ῒ ׆ ̆ ׆֓ ҉ Һ Ȃ

̆ Ҋ ҂ᵝ ᵝ ᵞῇᵝӞᴪ֟ Ҭ Ȃ 

ISIFҬ ֟ ̆ ץ ҉ Ȃ 

21.4.7  SMBus 

21.4.7.1 ׃   

(SMBus)ѿҩ Ȃ ̆ ӊ ץ ҍ ῒז

№ӊ ԑץ ḤȂ ԍ I2Cᵬ ȂSMBusҹ ῏ ᴋⱵ ᶫѿ

└ Ȃѿҩ ≠ SMBusץ ҩ ԑᴰḤ ̆ Ҍ ᶏ └ Ȃ 

(SMBus)‰ ҈ Ȃ׆ ̔ פ ȂҺ ̔

ȁ֟פ ȂҺ ѿ̔ Ғ Һ ̆ ᶫҍ CPU

Һ ȂҺ ΐ Һ-׆ ⱳ ғ SMBus Ȃѿҩ ᾛ

ѿҩҺ Ȃ 

  

SMBusI2Cӊ ᵌ ̔ 

2 (1ҩ ̆1ҩ ) + SMBus ̕ 

 ̧ Һ-׆ Ḥ̆Һ ᶫ ̕ 

Һ ⱳ  

SMBus ᵌԍI2C7β ̕ 

  

SMBusI2Cӊ Ҍ  

Ҋ ↓₮ԅSMBusI2CҌ Ȃ 

 21-8 SMBUSғI2C  

SMBus I2C 

ᴰ 100kHz ᴰ 400kHz 

ᴰ 10kHz ᴰ  

35ms ᵞ   

 VDD‗  

Ҍ (Ḡ ȁꜚ ) 7β ȁ10β ׆  

Ҍ ( ȁפ )  
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21.4.7.2  SMBus  

≠ ̆ ᶫ└ Ḥ ̆ /ᴆ ̆Ḡ ẢԊ

ᴆ ̆ Ҍ ̆ └ ̆ ȂSMBusҹ

῏ ᴋⱵ ᶫ └ Ȃ 

 

҉ ᴋ̆ᵥѿҩᵬҹ׆ ѿҩ ѿ ̆ Ạ׆ ȂḠ

׆ 2.0 SMBus(http̔ //smbus.org/specs/)Ȃ 

 

SMBus 9ҩ Ȃ ῏ ֓ SMBus ̆

2.0 SMBus(http̔ //smbus.org/specs/)Ȃ ֓ ᴆ Ȃ 

(ARP)  

ҩ׆ ꜚ № ѿҩ ѿ ̆ ץ ‗SMBus׆ ‖ Ȃ

(ARP)ΐ Ҋץ ̔ 

 ̧ ᶏ ‰SMBus ᴂ └№ ̕ 

 ̧ ᶫ ̆№ ׅḠ Ҍ ̆Ӟᾛ Ḡ ῒ Ȃ 

 ̧ № ̆ SMBus (Ӟ № ҍ

ѿ )̕  

 ̧ ᴋᵥѿҩSMBusҺ ץ Ȃ 

ѿ (UDID)  

ҹԅ№ ̆ ѿ № ҩ └̆ ҩ ѿҩ ѿ

Ȃ῏ԍ ARP҉ 128β UDID Ḥ ̆ 2.0 SMBus

(http://smbus.org/specs/)Ȃ 

21.4.7.3  SMBus  

SMBus ѿҩ Ҭ Ḥ ̆ ԍ ֓ ױ └ ⱬ ѿ

ҩ ȂSMBALTSCLȁSDAḤ ѿ ̆ ѿ ҍḤ ȂSMBALT SMBus

ѿ ᶏ ȂҍSMBus̓͂ ҹ2 Ȃ 

ѿҩ ΐ ⱳ׆ ̆ ץ I2Cx_CTLR҉ ALERTβ̆ ᶏ

SMBALTҺ Ḥ ḤȂҺ Ҭ

ARA(Alert Response Address̆ ṿҹ 0001100x)SMBALT Ȃ ֓

SMBALTγ ARAȂ I2Cx_SRҬ SMBAIF

ȂҺ ѿҩḱ ᵬȂ ׆ ᶫ 7β

7ҩ ᵝ҉̆ ῇҩᵝ ץ ñ0òñ1òȂ 

ҩ SMBALTγ ̆ ᴨᾢ ( ) ᴰ

‰ᴂ Ḥ Ȃ ׆ ̆ Ҍ Ῥ ᵞ SMBALT̆ Ḥ ᴰ

̆Һ ׅ ⌠SMBALTγ̆ Ῥ ARAȂ 

SMBALTḤ Һ ץ ARAȂ 

῏ SMBus ̆ 2.0 SMBus

(http://smbus.org/specs/)Ȃ 

̔ 

҉I2CSMBusӊ ≢Ȃ 

SMBusӈԅѿҩ ᵞ ̆35ms ȂSMBus TLOW̔SEXTҹ׆

ᵞ ȂSMBus TLOW̔MEXTҹҺ ᵞ Ȃ

2.0 SMBus(http̔//smbus.org/specs/)Ȃ 
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ᴆ ᵞ Ȃ 

21.4.7.4  ᵥᶏ SMBus  

ҹԅ׆I2C ℗ ⌠SMBus̆ Ҋ↓ ̔ 

 ̧ I2Cx_CTLRҬ SMBUSβ̕  

 ̧ I2Cx_CTLRҬ SMBTARPENβȂ 

 

Һ ̆֟ ᴆ I2CҺ Ȃ ↕̆ I2C׆

Ȃ ᴆ SMBusȂ 

 ̧ ARPEN=1ғSMBT=0̆ᶏ SMB Ȃ 

 ̧ ARPEN=1ғSMBT=1̆ᶏ SMBҺ Ȃ 

 ̧ ALERT =1̆ᶏ SMB Ȃ 

21.4.8  I2CDMA Ώ 

DMAΏ̔ 

(1) DMA ᵬ D̆MA ҹI2Cx_BUFR̆ DDIR

ᵝ 1̂ ׆ Ữ ̆Ώ῀ ̃̕  

(2) I2Cxᵬ ̆ITXDEβ̂I2Cx_IER<17>̃ 1̆ ᶏ DMAΏ ̕ 

(3) ᶏ I2Cx̆I2C֟ ᴆ ̂TXBE 1̆ I2C ̃ ꜚ ꜚ

DMAΏI2Cx_BUFRȂ 

(4) DMA Ώ ᵬ ̆ᴪ ꜚ I2C ̂SIFȁPIFȁAFIFȁARBLIFȁ

SMBDIFȁSMBHIFȁSMBAIFISIF̃ῃ Ȃ 

  

DMA ̔ 

(1) DMA ᵬ D̆MA ҹI2Cx_BUFR̆ DDIR

ᵝ ׆̂ ̆Ώ῀ Ữ ̃̕  

(2) I2Cᵬ ̆IRCDEβ̂I2Cx_IER<16>̃ 1̆ ᶏ DMA ̕ 

(3) I2Cx⌠ѿҩ ̆RCBF1̆ ꜚ ꜚDMA Ȃ 

(4) DMA ᵬ ̆ᴪ ꜚ I2C ̂SIFȁPIFȁAFIFȁARBLIFȁ

SMBDIFȁSMBHIFȁSMBAIFISIF̃ῃ Ȃ 

21.4.9  I2CҬ  

I2CҬ Ҋ ̔ 
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I 2CxI F

SI E

SI F

PI E

PI F

AFI E

AFI F

ARBLI F

ARBLI F

SMBAI E

SMBAI F

SMBHI E

SMBHI F

SMDBI E

SMBDI F

I SI E

I SI F

 

 21-19 I2CҲ  

I2C ⌠ῤ Ҭ I2CxIFI2C ῤ Ҭ ֟ ̆

ѿ Ҭ ᶏ ᵝ ̂ 1̃̆I2CxIF1̆ ῤ Ҭ ̆Ҭ

ῤ Ҭ ᶏ ᵝ └Ȃ 
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22 ЃLCDЄ 

22.1  

̂Liquid Crystal Display̆LCD̃ ꜚ CPU ̆ ѿ

Ữ LCD Ҭ̆ LCD Ҭ ֟ └ ꜚ

LCD ̆ ⱳ ȂLCDҺ Ҋ̔ 

 ̧ 8x48LCDꜚ  

 ̧ LCD ꜚ 

 ̧ 3ҩ № LCD  

 ̧ 8̂ 4̃ ҩῈ῍ 5̂ 4̃ ̔ ̆1/2 ̆1/3 ̆1/4 ̆1/8

 

 ̧ 3 Ẓ ̔ ̆1/2Ẓ ̆1/3Ẓ  

 ̧ ⱳ  

 ̧ A/Bң LCDꜚ  

 ̧ Ҭ Ҭ  

22.2 LCD  

LCD ῏ └

LCD_DATAx

LCD_CTL LCD_SELx

LCD

LCD_SEGx

COM

SEG

№
I/O

LCD_INT
Ҭ

Ҭ
Ҭ

00

01

1X

SCLK/2

HFCLK/2

LFCLK/2

CS<1:0>

 

 22-1 LCD  
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22.3 LCD ῗ  

 22-1 LCD ῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 LCD_CTL R/W LCD└  0x00E0 0000 

0x004 LCD_PTL R/W LCDⱳ ℗ └  0x0000 0000 

0x008 LCD_INTCTL R/W LCDҬ └  0x0000 0000 

0x00C LCD_SEL0 R/W LCD 0 0x0000 0000 

0x010 LCD_SEL1 R/W LCD 1 0x0000 0000 

0x014 LCD_SEG0 R/W LCD SEG 0 0x0000 0000 

0x018 LCD_SEG1 R/W LCD SEG 1 0x0000 0000 

0x040 LCD_DATA0 R/W LCD 0 0x0000 0000 

0x044 LCD_DATA1 R/W LCD 1 0x0000 0000 

0x048 LCD_DATA2 R/W LCD 2 0x0000 0000 

0x04C LCD_DATA3 R/W LCD 3 0x0000 0000 

0x050 LCD_DATA4 R/W LCD 4 0x0000 0000 

0x054 LCD_DATA5 R/W LCD 5 0x0000 0000 

0x058 LCD_DATA6 R/W LCD 6 0x0000 0000 

0x05C LCD_DATA7 R/W LCD 7 0x0000 0000 

0x060 LCD_DATA8 R/W LCD 8 0x0000 0000 

0x064 LCD_DATA9 R/W LCD 9 0x0000 0000 

0x068 LCD_DATA10 R/W LCD 10 0x0000 0000 

0x06C LCD_DATA11 R/W LCD 11 0x0000 0000 

̔0x4000 0E80 

22.3.1  LCD_CTL LCD└  

 22-2 LCD_CTL LCD┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W R

R
/W

R
/W

R
/W

R
/W

ᵝ

L
C

D
E

N

L
C

D
E

N
A

IO
E

N

V
C

L
D

P
E

N

V
L

C
D

S

V
L

C
D

M
D

P
U

M
P

E
N

W
F

T

B
IA

S
M

D

L
C

D
A

T
R

IM
C

P
V

O
L

<
2

:0
>

LMUX
<2:0>

FR<3:0>

C
S

<
1

:0
>

LP<3:0>

 

LCDEN̔LCDꜚᶏ ᵝ 

0 = LCDꜚ  

1 = ᶏ LCDꜚ  

LCDENA̔LCD №ᶏ ᵝ 

0 = LCD № 

1 = ᶏ LCD № 

̔ ᶏ LCD ӊ╠̆ ╠₃ ᶏ ᵝȂ 

IOEN̔LCDIO ᶏ ᵝ 

0 = LCDҍIO  
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1 = ᾛ LCDҍIO  

VLCDPEN̔VLCDIOᶏ ᵝ 

0 = VLCDҍIO  

1 = ᾛ VLCDҍIO  

TRIMCPVOL<2:0>̔ῤ Ẓ  

000 = 3.04V 

001 = 2.89V 

010 = 2.76V 

011 = 2.62V 

100 = 3.62V 

101 = 3.46V 

110 = 3.32V 

111 = 3.19V 

LMUX<2:0>̔Ὲ῍ ᵝ 

000 = ̂COM0̃ 

001 = 1/2̂COM<1:0>̃ 

010 = 1/3̂COM<2:0>̃ 

011 = 1/4̂COM<3:0>̃ 

111 = 1/8̂COM<7:0>̃̂ ∆ ҹ1/8 ̃ 

FR<3:0>̔LCD № ᵝ 

000x = 1:2 

0010 = 1:4 

0011 = 1:8 

0100 = 1:16 

0101 = 1:32 

0110 = 1:64 

0111 = 1:128 

1000 = 1:256 

1001 = 1:512 

1010 = 1:1024 

1011 = 1:2048 

1100 = 1:4096 

1101 = 1:8192 

1110 = 1:16384 

1111 = 1:32768 

VLCDS̔LCD№ ᵝ 

0 = ῤ № ᶫ№  

1 = ᶫ№  

VLCDMD̔LCDẒ ᵝ 

0 = ᶏ ῤ LCDʟ  

1 = ᶏ LCDʟ  

̔ᶏ LCDʟ ̆ ᾢ VDDA ᶫ Ȃ 

PUMPEN̔Ḡ ᵝ 

CS<1:0>̔ ᵝ 
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00 = SCLK/ 2 

01 = HFCLK/ 2 

10 = LFCLK/2 

11 = INTLF/2 

̔ ≢ CS<1:0>=11̆ ῤ ᵞ INTLFᵬҹ ᵬ ̆ᵖ

ᶏ PM_CTL2 LCDCLKLPENᵝȂ 

WFT̔ ᵝ 

0 = A ̂ ѿῈ῍ ῤ ᵝ̃ 

1 = B ̂ ѿ ᵝ̃ 

BIASMD̔Ẓ ᵝ 

LMUX<2:0> = 000 ̔ 

0 = Ẓ ̂Ҍ ᵝ 1̃  

LMUX<2:0> = 001 ̔ 

0 = 1/3 Ẓ  

1 = 1/2 Ẓ  

LMUX<2:0> = 010 ̔ 

0 = 1/3 Ẓ  

1 = 1/2 Ẓ  

LMUX<2:0> = 011/111 ̔ 

0 = 1/3 Ẓ ̂Ҍ ᵝ 1̃  

LCDA̔LCD ╠ ᵬ ᵝ 

0 = LCD ꜚ Ҍ ᵬ 

1 = LCD ꜚ ᵬ 

LP<3:0>̔LCD№ ᵝ 

0000 = 1:1 

0001 = 1:2 

0010 = 1:3 

0011 = 1:4 

0100 = 1:5 

0101 = 1:6 

0110 = 1:7 

0111 = 1:8 

1000 = 1:9 

1001 = 1:10 

1010 = 1:11 

1011 = 1:12 

1100 = 1:13 

1101 = 1:14 

1110 = 1:15 

1111 = 1:16 
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22.3.2  LCD_PTL LCDⱳ ℗ └  

 22-3 LCD_PTL LCD ꜗ ⅓ ┼  
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R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W R
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ᵝ

F
L
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E

N

F
L

K
S

T
U

S
P

E
N

ATIC
<2:0>

FON<7:0> FOFF<7:0> TS<2:0> IF<2:0>

A
P

C
<

1
:0

>

B
P

C
<

1
:0

>

 

FON<7:0>̔LCD ֦ ᵝ 

 
32 7 0FON³ < >
=

̔
֦  ῎  22-1 

FOFF<7:0>̔LCD ᵝ 

 
32 7 0FOFF³ < >
=

̔
 ῎  22-2 

FLKEN̔ ᶏ ᵝ 

0 = ⱳ  

1 = ᶏ ⱳ  

FLKSTU̔ ᵝ 

0 = LCDҹ ֦ 

1 = LCDҹҌ֦ 

SPEN̔ ᶏ ᵝ 

0 =  

1 = ᶏ  

TS<2:0>̔ ᵝ ᵝ 

000 = β t ԍ2  

001 = β t ԍ4  

010 = β t ԍ8  

011 = β t ԍ16  

100 = β t ԍ32  

101 = β t ԍ64  

110 = β t ԍ128 

111 = β t ԍ256 

IF<2:0>̔ ᵬ ῏ ᶛ ᵝ̂ ᵝҹTS<2:0>‗ ᵝ ̃ 

000 = LCDᵬ ῏ ᶛҹ8t:8t 

001 = LCDᵬ ῏ ᶛҹ7t:9t 

010 = LCDᵬ ῏ ᶛҹ6t:10t 

011 = LCDᵬ ῏ ᶛҹ5t:11t 

100 = LCDᵬ ῏ ᶛҹ4t:12t 

101 = LCDᵬ ῏ ᶛҹ3t:13t 

110 = LCDᵬ ῏ ᶛҹ2t:14t 

111 = LCDᵬ ῏ ᶛҹ1t:15t 

APC<1:0>̔Aⱳ └ᵝ 

Aῤ̔ 
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00 = ᶏ ғҌ BUF 

01 = ᶏ ᵞ ғҌ BUF 

10 = ᶏ ғ BUF 

11 = ᶏ ᵞ ғ BUF 

BPC<1:0>̔Bⱳ └ᵝ 

Bῤ̔ 

00 = ᶏ ғҌ BUF 

01 = ᶏ ᵞ ғҌ BUF 

10 = ᶏ ғ BUF 

11 = ᶏ ᵞ ғ BUF 

ATIC<2:0>̔ └ᵝ 

000 = ⱳ ҹBⱳ  

001 = ѿ ῤ̆ Aҍ B ṿҹ1:15  

010 = ѿ ῤ̆ Aҍ B ṿҹ2:14 

011 = ѿ ῤ̆ Aҍ B ṿҹ3:13 

100 = ѿ ῤ̆ Aҍ B ṿҹ4:12 

101 = ѿ ῤ̆ Aҍ B ṿҹ5:11 

110 = ѿ ῤ̆ Aҍ B ṿҹ6:10 

111 = ѿ ῤ̆ Aҍ B ṿҹ7:9 

22.3.3  LCD_INTCTL LCDҬ └  

 22-4 LCD_INTCTL LCDҲ ┼  
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UDDIF̔ ԊᴆҬ ᵝ 

0 = Ԋᴆ 

1 = ⌠ Ԋᴆ  

UDR̔ Ԋᴆ ᵝ 

0 = ꜚᵬ 

1 = LCD_DATA  

LCDDEAD̔ ῀ᶏ ̂B ̆ ᴆ ꜚ ̃ 

0 = Ҍ ῀  

1 = ᶏ Ҋѿ ῀ѿ  

FCKONIF̔ ֦Ҭ ᵝ̆ Ҭ ֦ ᵝ 1 

0 = ֦ Ҭ  

1 = ⌠ ֦Ҭ  

FCKOFFIF̔ Ҭ ᵝ̆ Ҭ ᵝ 1 

0 = Ҭ  

1 = ⌠ Ҭ  
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FRAMIF̔ Ҭ ᵝ̆B ҊLCD ѿ ᵝ 1 

0 = ⌠ Ҭ  

1 = ⌠ Ҭ  

UDDIE̔ ԊᴆҬ ᶏ ᵝ 

0 = ԊᴆҬ  

1 = ԊᴆҬ ᶏ  

FCKONIE̔ ֦Ҭ ᶏ ᵝ 

0 = ֦Ҭ  

1 = ֦Ҭ ᶏ  

FCKOFFIE̔ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

FRAMIE̔ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = Ҭ ᶏ  

22.3.4  LCD_SEL0/1 LCD  

 22-5 LCD_SEL0 LCD 0 
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 22-6 LCD_SEL1 LCD 1 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R

/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

C
O

M
7

S
E

L
1

C
O

M
6

S
E

L
1

C
O

M
5

S
E

L
1

C
O

M
4

S
E

L
1

C
O

M
3

S
E

L
1

C
O

M
2

S
E

L
1

C
O

M
1

S
E

L
1

C
O

M
0

S
E

L
1

C
O

M
7

S
E

L
0

C
O

M
6

S
E

L
0

C
O

M
5

S
E

L
0

C
O

M
4

S
E

L
0

C
O

M
3

S
E

L
0

C
O

M
2

S
E

L
0

C
O

M
1

S
E

L
0

C
O

M
0

S
E

L
0

SEGSEL<31:0>

 

COMxSEL<1:0>̔COMx ᵝ̂ ṿ̃ 

SEGSEL<47:0>̔SEGx ᵝ 

 

̔ ѿᵝ ѿ LCD ̆ SEGSEL23SEG23C̆OM6SEL<1:0>COM6̕

ⱳ ῃ ̆ LCD Ȃ 

22.3.5  LCD_SEG0/1 LCD ᶏ  

LCD_SEG LCDᶏ ̆№≢ᶏ Ҋץ ̔ 

 ̧ LCD_SEG0̔SEG<31:0> 

 ̧ LCD_SEG1̔SEG<47:32> 
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 22-7 LCD_SEG0 LCDᶕ 0 
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 22-8 LCD_SEG1 LCDᶕ 1 
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SEGn̔ ᶏ ᵝ 

0 = ᶏ I/Oⱳ  

1 = ᶏ ⱳ  

 

̔LCD_SEG0/1 ΐᵣ ̆ ҹ8x44̆LCD_SEG1

SEG47-SEG44ҹ ᵝ̆ ῒ ᵝȂ 

22.3.6  LCD_DATAx LCD  

LCD_DATAx LCD ̆№≢ ҊἝץ ̔ 

 22-9 LCD_DATA0-7 LCD 0-7 
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LCD_DATA0-LCD_DATA7№≢ COM0-COM7ᵞ32β  

 22-10 LCD_DATA8 LCD 8 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ COM3SEG39-COM3SEG32COM2SEG39-COM2SEG32COM1SEG39-COM1SEG32COM0SEG39-COM0SEG32

 

 22-11 LCD_DATA9 LCD 9 
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 22-12 LCD_DATA10 LCD10 
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 22-13 LCD_DATA11 LCD11 
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COMySEGx̔Ἕ ֦ᵝ 

0 = Ҍ ֦Ἕ ̂ ̃ 

1 = ֦Ἕ ̂Ҍ ̃ 
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22.4 LCD  

22.4.1  LCD  

Ҋץ LCD ̔ 

ᾢᶏ LCDENĂᶏ LCD №Ȃ 

ᶏ LP<3:0>ᵝ № Ȃ 

ᶏ LCD_SEGx ҹ ꜚ Ȃ 

LCD ̔ 

ᶏ LMUX<2:0>ᵝ ̆ᶏ BIASMDᵝ Ẓ  

ᶏ CS<1:0>ᵝ  

Ἕ ∆ ṿΏ῀LCD_DATAxȂ 

LCDҬ ᵝ̆ ̆ Ҭ ᶏ ᵝ 1ᾛ Ҭ Ȃ 

VLCDMD LCDẒ Ȃ 

LCDENβ 1̆ ᶏ LCD Ȃ 

22.4.2  LCD  

LCDꜚ ΐ 4ҩ ̔ 

 ̧ SCLK/ 2 

 ̧ HFCLK / 2 

 ̧ LFCLK / 2 

 ̧ INTLF/2 

̔ 

(1) ѿҩ Һ SCLK2№ Ḥ Ȃ 

(2) ԋҩ HFCLK/ 2Ȃ 

(3) ҈ҩ ᵞ LFCLK/ 2Ȃ 

(4) ҩ ῤ ᵞ INTLF/2Ȃ 

(5) ᶏ LCD_CTL CS<1:0>ᵝ ῒҬѿҩ Ȃ 

22.4.3  LCD №  

ѿҩ 4ᵝ ᵬ LCD № Ȃ № Ҍ Ώ̆ ṿ

LCD_CTL LP<3:0>ᵝ ̆ ṿ‗ ԅ № № № Ȃ № ׆

1:1⌠1:16Ȃ Ῥ LCD_CTL FR<3:0>ᵝ №̆ 1:16384⌠1:2׆

№ Ȃ Ῥ ᴆ ꜚ1:32№ Ȃ Ҋ ̆ 
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LP№

SCLK/2

HFCLK/2

LFCLK/2

̂÷4̃

1/2

̂÷2̃

1/3-1/8

̂÷1̃

4ᵝ

FR №

÷1 2 3 4 5 6 7 8

C
O

M
0

C
O

M
1

C
O

M
2

C
O

M
3

C
O

M
4

C
O

M
5

C
O

M
7

C
O

M
6

ᴆ

32№

 

 22-2 LCDⅎ  

22.5 LCDẘ  

LCDꜚ ҹ3 Ẓ ̔ 

 ̧ Ẓ ̂2 ̔VSS Vsourcẽ 

 ̧ 1/2Ẓ ̂3 ̔VSSȁ1/2VsourceVsourcẽ 

 ̧ 1/3Ẓ ̂4 ̔VSSȁ1/3Vsourceȁ2/3VsourceVsourcẽ 

LCDꜚ Ẓ ץ ῤ ֟ ̆ ᶫ ⱳ ̆ LCDⱳ

Ȃ 

LCDꜚ Ӟ ᶏץ ֟ LCDẒ Ȃ ⌠

VLCD1 ̂Ẓ 1̃ȁVLCD2 ̂Ẓ 2̃ VLCD3 ̂Ẓ 3̃ȂҊ

₮ԅ ҍẒ Ȃ 

 22-14 LCDẘ  

 Ẓ  1/2Ẓ  1/3Ẓ  

VLCD1 - - 1/3 VDD 

VLCD2 - 1/2 VDD - 

VLCD3 - - 2/3VDD 
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Vsource

VSS

VLCD3

VLCD1

VLCD2

KF32

 

 22-3 LCD 1/3ẘ  

Vsource

VSS

VLCD3

VLCD2

KF32

 

 22-4 LCD 1/2ẘ  

22.6 LCDꜗ  

LCDꜚ Ẓ ᶫ ⱳ ̆ LCD_PTL └Ȃ LCD_PTL

ᶏץ ⱳ ꜚ℗ ׆̆ ⌠ⱳ ᴨ Ȃ VLCDMD<1:0>ԍ Ẓ

ῤ LDO ᶫẒ VLCD ᶫẒ Ȃ 

22.6.1  ⱳ ꜚ℗ └ 

₮ ῤ L̆CD Һ ҹẒ ( Vcc/(3ĬR) )̃̆LCD ѿ

№Һ ⱳ ̆ ₮ ̆LCD Ҭ ꜚ Ȃ 

₮ ̂ B̃ ⱳ ҹⱳ B̕ ₮ ̂

Ã ⱳ ҹⱳ AȂ 

LCDⱳ ꜚ℗ ⱳ ᶏ LCD ᵬ ң ⱳ A/BҊᶏ Ҍ

̆ғң ⱳ ѿ ῤ ṿ Ȃ ץ LCD
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ᵬ Ҍ ⱳ ̂ ῏ ̃ ᵞⱳ Ȃ 

LCD_PTL └ⱳ ꜚ℗ ̕APCβ └ AῤLCDⱳ

̂ ῏ ̃̆ BPCβ └ BῤLCDⱳ ̂ ῏

̃̆ ATICβ └ A/Bѿ ῤ Ȃ 

 CLK

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7E F

N N N+1

POWER MODE A POWER MDOE B POWER MODE A POWER MDOE B

COUNTER

SEG- CLK

SEG- DATA

POWER MODE

COMx- SEGx

ATI C=011

ATI C=011

 

 22-5 LCDꜗ ꜠⅓ ᶡ ЃType-A wafeformЄ 

 CLK

0 1 2 3 10 11 12E F

N N

POWER MODE A POWER MDOE B POWER MODE A

COUNTER

SEG- CLK

SEG- DATA

POWER MODE

13 1E 1F

POWER MDOE B

0 1 2 3 10 11 12E F

N+1

POWER MODE A POWER MDOE B POWER MODE A

13 1E 1F

POWER MDOE B

COMx- SEGx

ATI C=011 ATI C=011

ATI C=011 ATI C=011

 

 22-6 LCDꜗ ꜠⅓ ᶡ ЃType-B wafeformЄ 

22.7 LCD  

LCD ꜚ ץ ҹ5 ̔ 

 ̧ ̂ ᶏ COM0̃ 

 ̧ 1/2 ̂ᶏ COM0 COM1̃ 

 ̧ 1/3 ̂ᶏ COM0ȁCOM1 COM2̃ 

 ̧ 1/4 ̂ᶏ COM0ȁCOM1ȁCOM2 COM3̃ 

 ̧ 1/8̂ᶏ COM0ȁCOM1ȁCOM2ȁCOM3ȁCOM4ȁCOM5ȁCOM6COM7̃ 

 22-15 ꜗ  

LMUX X7 X6 X5 X4 X3 X2 X1 X0 

000 I/O I/O I/O I/O I/O I/O I/O COM0ꜚ 

001 I/O I/O I/O I/O I/O I/O COM1ꜚ COM0ꜚ 

010 I/O I/O I/O I/O I/O COM2ꜚ COM1ꜚ COM0ꜚ 

011 I/O I/O I/O I/O COM3ꜚ COM2ꜚ COM1ꜚ COM0ꜚ 

111 COM7ꜚ COM6ꜚ COM5ꜚ COM4ꜚ COM3ꜚ COM2ꜚ COM1ꜚ COM0ꜚ 
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22.8 ᶕ  

LCD_SEGx ԍ ҩ ⱳ Ȃ ⱳ ᶏ ҩ ᵬ

ҹLCD ꜚ ῒ ⱳ Ȃ ҹ ̆LCD_SEGx ᵝ

1Ȃ 

22.9 LCD  

ᶏ LCDⱳ ̆ LCD I/O ҹ ȂLCD_SEL0/1

ץ LCD I/OȂ 

 22-16 LCD  

LCD  
ᵝ 

SEGSEL<x>/COMxSEL0=0 SEGSEL<x>/COMxSEL0=1 

SEG0 PB4 PD13 

SEG1 PB5 PF5 

SEG2 PB6 PC13 

SEG3 PB7 PH15 

SEG4 PB8  

SEG5 PB9  

SEG6 PB10  

SEG7 PB11  

SEG8 PB12  

SEG9 PB13  

SEG10 PC0 PH12 

SEG11 PC1 PH13 

SEG12 PC2 PH11 

SEG13 PC3  

SEG14 PC4  

SEG15 PC5  

SEG16 PC6  

SEG17 PC7  

SEG18 PC8  

SEG19 PC9  

SEG20 PC10  

SEG21 PC11  

SEG22 PC12  

SEG23 PD2  

SEG24 PD3  

SEG25 PD4  

SEG26 PD7  
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LCD  
ᵝ 

SEGSEL<x>/COMxSEL0=0 SEGSEL<x>/COMxSEL0=1 

SEG27 PD8  

SEG28 PD9  

SEG29 PD10  

SEG30 PA0  

SEG31 PA1  

SEG32 PA2  

SEG33 PA3  

SEG34 PA4  

SEG35 PA5  

SEG36 PA6  

SEG37 PA8  

SEG38 PA9  

SEG39 PA10  

SEG40 PA11  

SEG41 PA12  

SEG42 PA13  

SEG43 PA14  

SEG44 PA15  

SEG45 PE0  

SEG46 PE1  

SEG47 PE2  

COM0 PB0 PB14 

COM1 PB1 PB15 

COM2 PB2 PF0 

COM3 PB3  

COM4 PB4 PD13 

COM5 PB5 PF5 

COM6 PB6 PC13 

COM7 PB7 PH15 

1̔ LCD_SEL18β ̂COMxSEL1̃ ̆Ḡ Ȃ 

2̔ ѿҩ IO ץ ᵬ SEGӞ ץ ᵬ COM ’̆

LCD_SEL0/1ᶏῒ №Ȃ ↕҉̆IOҌ ԍSEG COMȂ 

3̔ VLCD1/2/3ҍ SEG10/11/12῍ ѿ IO , ױ

SEGSEL<10/11/12>Ȃ SEG10ᶏ PC0̆↕ VLCD1ꜚ № ҹ PH12̕

SEG11ᶏ PC1̆↕VLCD2ꜚ № ҹPH13̕ SEG12ᶏ PC2̆↕VLCD3ꜚ №

ҹPH11̕ӊ֞ Ȃ 
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 22-17 SEGSELᵣ  

LCD  
ᵝ 

SEGSEL<x>=0 SEGSEL<x>=1 

SEG10 PC0 PH12 

SEG11 PC1 PH13 

SEG12 PC2 PH11 

VLCD1 PH12 PC0 

VLCD2 PH13 PC1 

VLCD3 PH11 PC2 

22.10 ἥ ┼ 

LCD_DATAxҬ ᵝ ԍ ӈἝ Ȃ ѿᵝ ӈѿҩἝ ȂLCD_DATAx

Ҭ ѿᵝ ҩῈ῍ȁ Ḥ ӊ ԑ῏ LCD_DATAx Ȃ

ԍ LCDἝ ↕ ᵬ RAMȂ 

22.11 LCD  

COM SEG₮ ҹLCD ȂA B

Ȃ 

 22-18 ῎  

  

  /̂ 32Ĭ1ĬFR<3:0>Ĭ̂ LP <3:0> + 1̃̃  

1/2  /̂ 32Ĭ2ĬFR<3:0>Ĭ̂ LP <3:0> + 1̃̃  

1/3  /̂ 32Ĭ3ĬFR<3:0>Ĭ̂ LP <3:0> + 1̃̃  

1/4  /̂ 32Ĭ4ĬFR<3:0>Ĭ̂ LP <3:0> + 1̃̃  

1/8  /̂ 32Ĭ8ĬFR<3:0>Ĭ̂ LP <3:0> + 1̃̃  

̔ 

(1) SCLK / 2ȁHFCLK/ 2LFCLK / 2Ȃ 

(2) ῏ԍ LCD № ᵝ LP<3:0>ץ № ׃

LCD_CTL0Ȃ 

22.12 LCD  

LCD ץ LCD_PTL ̆ LCD ꜚ ῏ ⁞ץ

ⱳ ȂLCD ᵬ ῏ ᶛ LCD_PTL IF<2:0>ᵝ ̆ ᵬȁ

῏ ᵝ TS<2:0>Ȃ ᵬȁ῏ ᵝץ ҹ ᵝȂ 

ᵬȁ῏ ᵝ ̔ 

 ᵝ
10:22 +><

=
TS

At  ῎  22-3 

 2
2 10:2

³=
+><

ᵝ
TS

Bt  ῎  22-4 
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̔B ᵝҹA 2Ṑ̆B ң ѿҩ Ȃ 

IF<2:0>ᵝ ץ ⌠ ᵬ ῏ ׆̆ ⌠ ᵬ ῏ Ȃ 

LCD ̔ 

(1) ᵝLCD_PTL SPENβᶏ LCD ̕ 

(2) LCD_PTL TS<2:0>ᵝ ᵝ ̕ 

(3) LCD_PTL IF<2:0>ᵝ LCDᵬ ῏ ᶛȂ 

ᶛ̔A Ҋ̆ =64HZ̆ SPEN=1̆TS<2:0>=010̆IF<2:0>=000̔ 

 

s
Hz

t
TS

125.0
64

22 1210:2

===
++><

ᵝ
 ῎  22-5 

IF<2:0>=000L̆CDᵬ ῏ ᶛҹ8t̔8t̆ᵬ =8t=῏ =1sȂ

ץ ’Ҋ̆LCD ῀ ̆ ᵬ1 ̆῏ 1 ̆Ῥ ᵬ1 ѿ Ȃ 

22.13 LCD  

LCD_PTL FLKENβ ᶏץ1 ̆FLKSTUᵝҹ

ᵝ̆ ץ ᵝץ LCD Ȃ 

LCD_PTL FONβ FOFFβ№≢ ԍ ֦ Ȃ ֦

/ Ὲ Ҋ ̔ 

 
32 7 0FON³ < >
=

̔
֦  ῎  22-6 

 
32 7 0FOFF³ < >
=

̔
 ῎  22-7 

LCD ֦/ ⱳ ̆Ҍ ԍ̆

Ҋ̆LCD ꜚ ῏ ̆ ῤ ԅ ꜚ ₮̆

ῤ LCD̓͂ ̆ ⁞ ⱳ Ȃ 

ᶫңҩҬ ̔LCD ֦Ҭ LCD Ҭ Ȃᶏ ̆

LCD⌠ ֦ ‰ ῀ ̆LCD ֦Ҭ ᵝFCKONIF1̕

LCD ⌠ ‰ ῀ ֦ ̆LCD Ҭ ᵝ FCKOFFIF1Ȃ

ᶏ LCD Ҭ ᶏ ᵝFCKONIE/FCKOFFIĔ ֟ LCD Ҭ ῀Ҭ

Ȃ 

22.14 LCD ֥  

ҹ ֟ LCD ̆ Ҍץ Ἕ ҉ ‪AC ṿ̆ Ἕ ҉

‪AC ṿȂᴋᵥἝ ҉ ‪DC ҹ0Ȃ 

COMḤ ҩῈ῍ ̆ SEGҬ Ἕ Ȃ 

ץ ң ꜚLCD̔A B Ȃ A Ҭ̆ ᵝ ҩῈ῍ Ҭ

̆ B Ҭ̆ ᵝ ҩ ҉ Ȃ ̆A Ҭ 0 VDC̆

B ↕ ңҩ Ȃ 
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COM0

SEG0

SEG1

COM0-SEG0

Turn on

COM0-SEG1

Turn off

V0

V0

V1

V0

V1

V0

-V1

V0

V1

V1

 

 22-7 ꜠ҐA/B  
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1

COM0

COM1

SEG0

SEG1

COM0-SEG0

Turn on

COM0-SEG1

Turn off

V2

V1

V0

V2

V1

V0

V2

V1

V0

V2

V1

V0

V2

V1

V0

V1

V0

-V2

-V1

-V1

 

 22-8 1/2 1/2ẘ ꜠ҐA  
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COM0

COM1

SEG0

SEG1

COM0-SEG0

Turn on

COM0-SEG1

Turn off

V2

V1

V0

V2

V1

V0

V2

V1

V0

V2

V1

V0

V2

V1

V0

V1

V0

-V1

-V1

-V2

2 
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COM0

COM1

SEG0

SEG1

COM0-SEG0

Turn on

COM0-SEG1

Turn off

1

V2

V2

V2

V2

V3

V3

V3

V3

V3

V1

V1

V1

V1

V1

V0

V0

V0

V0

V0

V0

-V1

-V2

-V3

-V1
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V2

V3

V1

V0

V2

V3

V1

V0

V3

V0

V2

V3

V1

V0

V1

V0

V0

V1

V2

-V2

-V3

V3

2 

COM0

COM1

SEG0

SEG1

COM0-SEG0

Turn on 

COM0-SEG1

Turn off

-V1

-V1
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1 

COM0

COM1

SEG0

SEG2

SEG1

COM0-SEG0

Turn off

COM0-SEG1

Turn on

COM2

V2

V1

V0

V2

V1

V0

V2

V1

V0

V2

V1

V0

V2

V1

V0

V0

V1

-V1

V0

V1

-V1

V2

-V2
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V2

V1

V0

V2

V1

V0

V2

V1

V0

V2

V1

V0

V2

V0

V1

V0

-V1

V2

V1

V0

-V1

-V2

2  

COM0

COM1

SEG0

SEG1

COM2

COM0-SEG0

COM0-SEG1
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V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V3

V0

V0

V1

-V1

V0

V1

-V1

V2

-V2

-V3

V3

COM0

COM1

SEG0

SEG2

SEG1

COM2

COM0-SEG0

Turn off

COM0-SEG1

Turn on

1 
 

 22-14 1/3 1/3ẘ ꜠ҐA  
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V2

V3

V1

V0

V2

V3

V1

V0

COM1

V2

V3

V1

V0

V2

V3

V1

V0

COM0

COM2

SEG0

V3

V0

SEG1

V0

V1

-V1

V0

V1

-V1

V2

-V2

-V3

V3

COM0-SEG0

Turn off

COM0-SEG1

Turn on

2  
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V2

V3

V1

V0

COM0

V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V0

V1

V2

-V2

-V3

V3

COM0-SEG1

Turn off

-V1

V0

V1

-V1

1 

COM1

SEG0

SEG1

COM2

COM0-SEG0

Turn on

COM3
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V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V0

V1

V2

-V2

-V3

V3

-V1

COM0

COM1

SEG0

SEG1

COM2

COM3

V0

V1

-V1

2 

COM0-SEG0

Turn on

COM0-SEG1

Turn off

 

 22-17 1/4 1/3ẘ ꜠ҐB  

22.15 LCDҲ  

22.15.1  Ҭ  

ľLCD ĿȂ 
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22.15.2  Ҭ  

1/4 ꜚ Ҭ ( ᶛ-B ̆ )Ȃ 

V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

V2

V3

V1

V0

COM0

COM1

COM2

COM3

2

  

LCD ҬUDR

 

 22-18 1/4 1/3ẘ ꜠ҐB Ҳ  

ѿҩ ԍCOM0Ὲ῍ Ḥ ╠ Ȃ B ғ Ҋ

ᴪ֟ Ҭ Ȃ 

22.15.3  ҍ Ҭ  

ѿҩ LCD LCD_DATAxѿҩ ̆ Ἕ Ώ῀

LCD_DATAx̆ Ҍᴪ ᵬ Ȃ ᶏ UDR ᵝ̆ ᵝ

ꜚ ̆ Ҭ ᵝ 1̆ ᵝΏ0 Ȃ 

A ץ Ҋ̆ ᴋ ᵝ Ȃ 

ᵖ LCD ꜚ B ꜚғ LMUX<1:0>ᵝҌ ԍ 00 ̆ ѿ֓

Ȃ ԍ ң Ἕ ҉ DC ҹ ̆ Ἕ Ḡ Ҍ

Ȃѿ Ἕ ̆ Ẽ ҌῬԑ ̆ Ҭᴪ ῀ѿҩ

№ Ȃ Bץ ᶏ ԅUDR ̆ᴪ ң ̆ ֟

Ҭ Ȃ 

LCDENᶏ ╠̆ᶏ UDRβ ̆ LCD_DATAx ᴪ LCDᶏ

⌠ ̕ LCD ᵬ ̆ᶏ UDRβ ̆ᴪ

LCD_DATAx̆ 1/2 Ҋ̆ ᴪ COM0/1 Ȃ 
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22.16 ῇꜗ  

LCD_INTCTL LCDDEADᵝ ᶏץ ῀ⱳ Ȃ A ץ

Ҋ̆ ῀ⱳ ̆ ᵝ Ώ̆ᵖ Ҍ ᵬ ̆ ᴆӞҌᴪ ꜚ ̆

ᴆ Ȃ B Ҋ̆ LCDDEADᵝ 1̆ Ҋѿ ᴆ ᵝ ̆

῀ѿ Ȃ ῤ̆COM ץ SEG ҹᵞ Ȃ 

22.17 LCDu ꜗ Ґ  

LCD ץ ῏ ץ Ҭ ᵬȂ ԍẢ Ҋ̆ῤ

̆ LCDׅ Ḡץ ᵬ Ȃ 

ҹԅᶏ LCD῀ᵞⱳ ̆ ӊ╠̆ ᶏ LCDLPENᵝҌ LCDᵝ̆

CS<1:0>=11ῤ ᵞ INTLFᵬҹ LCDCLKLPEN1

ᾛ ῤ ᵞ ᵬҹLCDᵬ ̆ Ḡ ԍ ᵬ ̆ LCD ץ

ᵞⱳ Ҋ Ȃ 
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23 ЃRTCЄ 

23.1  

̂Real Time CountinğRTC̃ ᾝ ᶫ ץ Ḥ ȂRTC

ᾝ ᶫ Ḥ  ( ȁ№ȁ ȁ ȁ ȁ ȁ )Ȃ Ḥ BCD

Ȃḱ ṿ ץ ╠ Ȃ 

RTC ץ ȁ ᴍ̂ ȁ ̃̆ ꜚ ễ ̕ ץ פ ȁ‏

פ ễȂ 

RTC ץ ᴆ ᵞ EXTLFȁῤ ᵞ INTLF

128№ ȂRTC ‰ⱳ Ȃ 

RTC ᶫңҩ ⱳ Ҭ ̆ ᾢ Ҭ

Ȃ 

RTC ᵝԍ ᴍ ῤ̆ RTC ᵬ ⌠ ᴍ Ḡ ̆ ᵬRTC

ӊ╠ ᾛ ᴍ Ώ̕ᶏ RTC ӊ ̆ Ḡ ᵬ ῤ̆

RTC ᵬ ᴋᵥ ᴡ Ȃ 

№
RTC_DTR

ᴍ

00

01

10

11

BKP_CTL:

RTCCLKS<1:0>

EXTLF

INTLF

EXTHF/128

RTC_DTBR

RTC_TMR

RTC_TMBR

RTC_ALRA

RTC_ALRB

RTC_CR

RTC_TMR

TMR1 TMR0

RTCTT

RTCҬ

Ҭ ᶏ

/№/ /

Ҭ

Ҭ ᶏ

Ҭ

Ҭ ᶏ

Ҭ ᶏ

LOAD
Ҭ

Ҭ ᶏ

Ҭ

Ҭ

RTC_TS

VDD

RTC_OUT

VDD

 

 23-1 RTC  

RTC ῏  

 ̧ RTC_TS̔RTC ⱳ ῀ ̕ 

 ̧ RTC_OUT̔RTC ̂TT̃ ₮ Ȃ 

RTC  

 ̧ ᶫ ⱳ ̆ ꜚ ‗ ̆ 100̕  

 ̧ ȁ ̕ 

 ̧ 12/24 ⱳ ̕ 

 ̧ ⱳ ̕ 

 ̧ ᴍ VBAT̕ 
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 ̧ Ҭ ⱳ ̕ 

 ̧ Ҭ ⱳ ̆ ᶫ8ҩ ̕ 

 ̧ № Ҭ ⱳ ̕ 

 ̧ ῤ 2ҩ16β TMR0TMR1̕ 

 ̧ timestamp function 

 ̧ ADD1HȁSUB1Hԍ פ‏̂ פ/ ̃ 

 ̧  

 ̧ ᵬ ᵬ  
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23.2 RTC ῗ  

 23-1 RTCῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 RTC_CR R/W └  0x0000 0000 

0x004 RTC_ALRA R/W A └  0x0000 0000 

0x008 RTC_TMR R/W  0x0000 0000 

0x00C RTC_DTR R/W  0x0000 0000 

0x010 RTC_ALRB R/W B └  0x0000 0000 

0x014 RTC_TMER R/W  0x0000 0000 

0x018 RTC_TCR R/W └  0x0000 0000 

0x01C RTC_IER R/W Ҭ ᶏ  0x0000 0000 

0x020 RTC_IFR R/W Ҭ  0x0000 0000 

0x024 RTC_TMBR R/W ᴍ  0x0000 0000 

0x028 RTC_DTBR R/W ᴍ  0x0000 0000 

̔0x4000 0F00 

23.2.1  RTC_CR └  

 23-2 RTC_CR ┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W R

R
/W

ᵝ

T
S

E
D

G
E

T
S

E
N

A
D

D
1

H

S
U

B
1

H

R
E

S
E

T

L
IF H
T

C
N

F

R
T

O
F

F

L
D

R
T

C
E

N

RTCCAL<7:0>
RTCTT
<2:0>

RTCTSCH
<5:0>

 

RTCCAL<7:0>̔RTC ᵝ 

TSEDGE̔  

0 = ҉  

1 = Ҋ  

TSEN̔ ᶏ  

0 = ᶏ ⱳ  

1 = ᶏ ⱳ  

ADD1H̔ ⱴ1  

0 = RTC  

1 = RTC ⱴ1 ( ҹ פ ) 

̔24 └ ̆Ҍ 23 ADD1H1 

12 └ ̆Ҍ 11 ADD1H1 

Ҍ פ ’Ҋ ᵝ 1ᶏ Ȃ 

SUB1H̔⁞ 1  

0 = RTC  

1 = RTC ⁞ 1 ̂ ҹפ‏ ̃ 

̔24 └ 12 └ ̆ Ҍ 0 SUB1H1 
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Ҍ פ‏ ’Ҋ ᵝ 1ᶏ Ȃ 

RTCTT<2:0>̔ ᵝ 

000 = ҹ1  

001 = ҹ1/2 

010 = ҹ1/4 

011 = ҹ1/8 

100 = ҹ1/16 

101 = ҹ1/32 

110 = ҹ1/64 

111 = ҹ1/128 

RTCTSCH<5:0>̔ ᶏ ᵝ̆ ľ  23-18 Ŀ 

0 = RTCTSCHx ⱳ  

1 = ᶏ RTCTSCHx ⱳ  

RESET̔∆ ᵝ 

ᵝҬΏ῀"1"̆ ICῤ ∆ Ȃ ᵝҹΏ῀Ғ ᵝ̆ ₮

ѿ ҹ"0"Ȃ ̆ IC ̆ Ⱶ ∆ ᵝҬΏ῀ "1"̆

∆ Ȃ 

LIF̔  

0 = ╠ ᴍҹ  

1 = ╠ ᴍҹ  

HT̔  

0 = ҹ24 └ 

1 = ҹ12 └ 

CNF̔  

ᵝ ᴆ ô1ôץ ῀ ׆̆ ᾛ ȁ Ҭ

Ώ῀ Ȃ ᵝ 1 ᴆ ̆ ᴪ

Ώ ᵬȂ 

0 = ₮ ( RTC ) 

1 = ῀  

RTOFF̔RTCᵬ῏  

RTC ≠ ᵝ ῒ ѿ ᵬ ̆ ᵬ

Ȃ ᵝҹô0ô̆↕ ᴋᵥ RTC Ώ ᵬȂ ᵝ

ҹ ᵝȂ 

0 = ҉ѿ RTC Ώ ᵬׅ  

1 = ҉ѿ RTC Ώ ᵬ  

RTCLD̔RTCꜚ  ( ) 

0 = RTC ᵝ  

1 = RTC  

RTCEN̔RTCᶏ ᵝ 

0 = RTC 

1 = ᶏ RTC 
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23.2.2  RTC_ALRA A └  

 23-3 RTC_ALRA A ┼  

3
1

3
0

2
9

2
8

2
7

2
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H
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A
M

E
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A
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E
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A

ALRWA
<2:0>

ALRHA<5:0> ALRMA<6:0> ALRSA<6:0>

 

ALRENA̔ Aᶏ ᵝ 

0 = Aⱳ  

1 = ᶏ Aⱳ  

AWENA̔ A ᶏ  

0 = A ᵝ 

1 = ᶏ A ᵝ 

ALRWA<2:0>̔ Ҭ ̂ ṿҹ 1͘ 7̃̆ BCD  

AHENA̔ A ᶏ  

0 = A ᵝ 

1 = ᶏ A ᵝ 

AMPMA̔12 └ A ҉ Ҋ ̂24 └ ̃ 

0 = ҉  

1 = Ҋ  

ALRHA<5:0>̔ Ҭ ̂ ṿҹ00͘23̃̆ BCD  

AMENA̔ A№ ᶏ  

0 = A№ ᵝ 

1 = ᶏ A№ ᵝ 

ALRMA<6:0>̔ Ҭ № ( № ṿҹ00͘59)̆ BCD  

ASENA̔ A ᶏ  

0 = A ᵝ 

1 = ᶏ A ᵝ 

ALRSA<6:0>̔ Ҭ ( № ṿҹ00͘59)̆ BCD  

23.2.3  RTC_ALRB B └  

 23-4 RTC_ALRB B ┼  
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ᵝ
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A
M

E
N

B

A
S

E
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B

ALRWB
<2:0>

ALRHB<5:0> ALRMB<6:0> ALRSB<6:0>

 

ALRENB̔ Bᶏ ᵝ 

0 = Bⱳ  

1 = ᶏ Bⱳ  
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AWENB̔ B ᶏ  

0 = B ᵝ 

1 = ᶏ B ᵝ 

ALRWB<2:0>̔ Ҭ ̂ ṿҹ 1͘ 7̃̆ BCD  

AHENB̔ B ᶏ  

0 = B ᵝ 

1 = ᶏ B ᵝ 

AMPMB̔12 └ B ҉ Ҋ ̂24 └ ̃ 

0 = ҉  

1 = Ҋ  

ALRHB<5:0>̔ Ҭ ̂ ṿҹ00͘23̃̆ BCD  

AMENB̔ B№ ᶏ  

0 = B№ ᵝ 

1 = ᶏ B№ ᵝ 

ALRMB<6:0>̔ Ҭ № ( № ṿҹ00͘59)̆ BCD  

ASENB̔ B ᶏ  

0 = B ᵝ 

1 = ᶏ B ᵝ 

ALRSB<6:0>̔ Ҭ ( № ṿҹ00͘59)̆ BCD  

23.2.4  RTC_TMR  

 23-5 RTC_TMR  
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ᵝ
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SEC<6:0>
WEK

<2:0>
HOUR<5:0> MIN<6:0>

 

WEK<2:0>̔RTC  

AM/PM̔ HT 1 24 └ ̆ ᵝ ̆0,1 Ȃ 

HT 0 12 └ ̔ 

0 = ҹAM 

1 = ҹPM 

HOUR<5:0>̔RTC  

MIN<6:0>̔RTC №  

SEC<6:0>̔RTC  

 

1̔ RTC ╠ṿ Ȃ ṿҹ 00͘23

00͘12̆ BCD Ȃ 

2̔ Ώ ᵬ̆ ᾢ ῀ (CNF = 1)Ȃ 
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23.2.5  RTC_DTR  

 23-6 RTC_DTR  
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ᵝ DAY<5:0>YEAR<7:0> MTH<4:0>

 

YEAR<7:0>̔RTC ᴍ 

MTH<4:0>̔RTC ᴍ 

DAY<5:0>̔RTC  

 

̔ Ώ ᵬ̆ ᾢ ῀ (CNF = 1)Ȃ 

23.2.6  RTC_TMER  

 23-7 RTC_TMER  
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ᵝ TMR1<15:0> TMR0<15:0>

 

TMR1<15:0>̔ 1 ṿ 

TMR0<15:0>̔ 0 ṿ 

23.2.7  RTC_TCR └  

 23-8 RTC_TCR ┼  
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R
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TMR1C
<3:0>

TMR0C
<3:0>

 

TMR1EN̔ 1ᶏ ᵝ 

0 = 1 

1 = ᶏ 1 

TMR0EN̔ 0ᶏ ᵝ 

0 = 0 

1 = ᶏ 0 

TMR1C<3:0>̔ 1 ᵝ 

0000 = RTC /128 1/256s 

0001 = RTC /512 1/64s 

0010 = RTC /1024 1/32s 
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0011 = RTC /2048 1/16s 

0100 = RTC /8192 1/4s 

0101 = 1s 

0110 = 1min 

0111 = 1hour 

1000 = TMR1TMR0  

TMR0C<3:0>̔ 0 ᵝ 

0000 = RTC /128 1/256s 

0001 = RTC /512 1/64s 

0010 = RTC /1024 1/32s 

0011 = RTC /2048 1/16s 

0100 = RTC /8192 1/4s 

0101 = 1s 

0110 = 1min 

0111 = 1hour 

23.2.8  RTC_IER Ҭ ᶏ  

 23-9 RTC_IER Ҳ ᶕ  
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TSIE̔ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = ᶏ Ҭ  

TSOVFIE̔ ₮Ҭ ᶏ ᵝ 

0 = ₮Ҭ  

1 = ᶏ ₮Ҭ  

RTCT1IE̔RTC 1Ҭ ᶏ ᵝ 

0 = RTC 1Ҭ  

1 = ᶏ RTC 1Ҭ  

RTCT0IE̔RTC 0Ҭ ᶏ ᵝ 

0 = RTC 0Ҭ  

1 = ᶏ RTC 0Ҭ  

TTIE̔ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = ᶏ Ҭ  

ALRBIE̔ BҬ ᶏ ᵝ 

0 = Ҭ  

1 = ᶏ Ҭ  

ALRAIE̔ AҬ ᶏ ᵝ 
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0 = Ҭ  

1 = ᶏ Ҭ  

DAYIE̔ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = ᶏ Ҭ  

HOURIE̔ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = ᶏ Ҭ  

MINIE̔№ Ҭ ᶏ ᵝ 

0 = № Ҭ  

1 = ᶏ № Ҭ  

SECIE̔ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = ᶏ Ҭ  

23.2.9  RTC_IFR Ҭ  

 23-10 RTC_IFR Ҳ  
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TSIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

TSOVFIC̔ ₮Ҭ ᵝ 

0 = Ҍ ₮Ҭ  

1 = ₮Ҭ  

RTCT1IC̔RTC 1Ҭ ᵝ 

0 = Ҍ RTC 1Ҭ  

1 = RTC 1Ҭ  

RTCT0IC̔RTC 0Ҭ ᵝ 

0 = Ҍ RTC 0Ҭ  

1 = RTC 0Ҭ  

TTIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

ALRBIC̔ BҬ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

ALRAIC̔ AҬ ᵝ 

0 = Ҍ Ҭ  
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1 = Ҭ  

DAYIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

HOURIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

MINIC̔№ Ҭ ᵝ 

0 = Ҍ № Ҭ  

1 = № Ҭ  

SECIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

TSIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

TSOVFIF̔ ₮Ҭ ᵝ 

0 = ֟ ₮Ҭ  

1 = ֟ ԅ ₮Ҭ  

RTCT1IF̔RTC 1Ҭ ᵝ 

0 = ֟ RTC 1Ҭ  

1 = ֟ ԅRTC 1Ҭ  

RTCT0IF̔RTC 0Ҭ ᵝ 

0 = ֟ RTC 0Ҭ  

1 = ֟ ԅRTC 0Ҭ  

TTIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

ALRBIF̔ BҬ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

ALRAIF̔ AҬ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

DAYIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

HOURIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

MINIF̔№ Ҭ ᵝ 

0 = ֟ № Ҭ  

1 = ֟ ԅ№ Ҭ  

SECIF̔ Ҭ ᵝ 
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0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

23.2.10  RTC_TMBR ᴍ  

 23-11 RTC_TMBR ᴓ  
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SECB<6:0>
WEKB
<2:0>

HOURB<5:0> MINB<6:0>

 

WEKB<2:0>̔RTC ᴍ 

AM/PMB̔AM/PMᴍ 

HOURB<5:0>̔RTC ᴍ 

MINB<6:0>̔RTC № ᴍ 

SECB<6:0>̔RTC ᴍ 

23.2.11  RTC_DTBR ᴍ  

 23-12 RTC_DTBR ᴓ  
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ᵝ DAYB<5:0>YEARB<7:0> MTHB<4:0>

 

YEARB<7:0>̔RTC ᴍ ᴍ 

MTHB<4:0>̔RTC ᴍ ᴍ 

DAYB<5:0>̔RTC ᴍ 
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23.3 RTC ᵣ   

RTC ᵝԍ ᴍ ῤ̆ ҉ ᵝ ̆ VBAT ᴆҊ̆RTC Ҍᴪ ҹ

VDD Ả ᵬ̆VBAT RTCʟ ץ RTC ᵬȂ 

PM_CTL0 BKPREGCLRᵝ ԍRTC ᴆ ᵝ̆ BKPREGCLR=0

̆ ҩRTC ᵝȂ ̆BKPREGCLRᵝ ᵝ ᴍ

Ȃ 

RTC ᵬ ̆ ᾢ Ҋ ᵝ ̔ 

(1) OSCCTL0 PMWRENβ 1̆ ᾛ ҩ ᴍ Ώ ᵬ̕ 

(2) PM_CTL0 BKPREGCLRᵝ 1̆ RTC ₮ ᵝ̕ 

(3) PM_CTL0 BKPWRβ 1̆ᾛ ᴍ RTC ῤ

Ώ ᵬȂ 

23.4 ꜗ  

RTC ᴋᵥ Ҋ ᵬ̆ ғ Ҭ CPU׆ᴡ Ȃ

ᶏ Ғ ҹ32.768kHz̆ BKP_CTL RTCCLKS<1:0>ᵝ ץ

Ȃ ῀ȁ ᵞ ̂EXTLFȁ̃ῤ ᵞ ̂INTLF̃

128№ ᵬҹRTC ̆ ҹ ῀Ȃ 

RTC 2000/01/0100:00:00 2099/12/3123:59:59ӊ ᴋ Ȃ

12 └ 24 └ӊ ℗ Ȃ ҹ1 Ȃ 

23.4.1   

ⱳ ҹԅ ⱳ ̆ Ẓ

╠ ⱳ Ȃ ̆ Ҍ ̆ ≠ № ѿ №

‖ Ȃ ᵬ 20 ( 60) ѿ Ȃ № ҹ 3 ppm (

1 ppm) ᴆҊ̆ ץ ī195.3 ppm ~ +192.2 ppm (ī65.1 ppm ~ +64.1 ppm) 

ῤ Ȃ ҉ Ȃ ̆Ҍᶏ ⱳ ̆ Ⱶ

ῒ ҹ "00 h"Ȃ 

 23-13  

 RTCCAL7=0 RTCCAL7=1 

ᵬ 20 60 

№  3.052ppm 1.017ppm 

 -195.3ppm~+192.2ppm -65.1ppm~+64.1ppm 

23.4.1.1   

(1) ╠ ̘  ( ╠ ) 

 
)(-128

)()(

)(-)(

№╠ ṿ

╠ ṿṿṿ
³

³=
 ῎  23-11 

(2) ╠ ̖  ( ) 

                                                        

1 Ὺ ẅ Ї ẅ ñ0~64òҿ ɼ 
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 1)(
)()(

)()(
+³=

³

-

№╠ ṿ

╠ ṿṿṿ  ῎  23-21 

23.4.1.2  ‰  

₮ ̆≠ № ѿ № ‖ ⱴ ⁞ Ȃ 

(1) ╠ ̘  ( ╠ )  

 )(-128
)()(

)(-)(

№╠ ṿ

╠ ṿṿṿ
³

³=  ῎  23-3 

ᶛ̔ ‰ ṿҹ 0111 1101 ̂t=1/32768̃ 

 23-14 ‼ᶡ Ѓ ‼ ҿ20sЇ Ї ‼ ҿ3Є 

 ‰ṿҹ 0111 1101 ‰ 

№  

01 00 0000 0 01 00 0000 0 

00 11 1101 1        +6t 01 00 0000 1 

00 11 1110 0        +6t 01 00 0001 0 

00 11 1110 1        +6t 01 00 0001 1 

20s‰ Ҭ ⱴԅ6ҩ t̂ 1/32768̃̆ Ȃ 

20 ‰1 ⱴ t = ‰ <B6:B0>ṿ*2t 

(2) ╠ ̖  ( ) 

 1)(
)()(

)()(
+³=

³

-

№╠ ṿ

╠ ṿṿṿ  ῎  23-4 

ᶛ̔ ‰ ṿҹ 0000 0011 ̂t=1/32768̃ 

 23-15 ‼ᶡ Ѓ ‼ ҿ20sЇꜘ Ї ‼ ҿ3Є 

 ‰ṿҹ 0000 0011 ‰ 

№  

01 00 0000 0 01 00 0000 0 

01 00 0011 1        -6t 01 00 0000 1 

01 00 0100 0        -6t 01 00 0001 0 

01 00 0100 1        -6t 01 00 0001 1 

20s‰ Ҭ⁞ ԅ6ҩ t̂ 1/32768̃,ⱴ Ȃ 

20 ‰1 ⁞ t = ‰ ṿ<B6:B0>*2t 

  

                                                        
1 Ὺ ẅ Ї ẅ ñ0~62òҿ ɼ 



KF32LS∆ ῳV3.1 

 - 396/592 - 

23.4.1.3  ‰ ṿ  

 23-16 ‼ ẅ 1Ѓ ⅎ =3.052ppmЄ 

RTCCAL7=0,20 ‰ѿ № =3.052ppm 

RTCCAL7 RTCCAL6 RTCCAL5 RTCCAL4 RTCCAL3 RTCCAL2 RTCCAL1 RTCCAL0 
‰ṿ 

̂ppm̃ 

 

̂sec/daỹ 

0 0 1 1 1 1 1 1 192.3 16.61 

0 0 1 1 1 1 1 0 189.2 16.35 

0 0 1 1 1 1 0 1 186.2 16.09 

é é é 

0 0 0 0 0 0 1 0 6.1 0.53 

0 0 0 0 0 0 0 1 3.1 0.26 

0 0 0 0 0 0 0 0 0 0 

0 1 1 1 1 1 1 1 -3.1 -0.26 

0 1 1 1 1 1 1 0 -6.1 -0.53 

é é é 

0 1 0 0 0 0 1 1 -186.2 -16.09 

0 1 0 0 0 0 1 0 -189.2 -16.35 

0 1 0 0 0 0 0 1 -192.3 -16.61 

0 1 0 0 0 0 0 0 -195.3 -16.88 

 

 23-17 ‼ ẅ 2Ѓ ⅎ =1.017ppmЄ 

RTCCAL7=1,60 ‰ѿ № =1.017ppm 

RTCCAL7 RTCCAL6 RTCCAL5 RTCCAL4 RTCCAL3 RTCCAL2 RTCCAL1 RTCCAL0 
‰ṿ 

̂ppm̃ 

 

̂sec/daỹ 

1 0 1 1 1 1 1 1 64.1 5.54 

1 0 1 1 1 1 1 0 63.1 5.45 

1 0 1 1 1 1 0 1 62.0 5.36 

é é é 

1 0 0 0 0 0 1 0 2.0 0.18 

1 0 0 0 0 0 0 1 1.0 0.09 

1 0 0 0 0 0 0 0 0 0 

1 1 1 1 1 1 1 1 -1.0 -0.09 

1 1 1 1 1 1 1 0 -2.0 -0.18 

é é é 

1 1 0 0 0 0 1 1 -62.0 -5.36 

1 1 0 0 0 0 1 0 -63.1 -5.45 

1 1 0 0 0 0 0 1 -64.1 -5.54 

1 1 0 0 0 0 0 0 -65.1 -5.62 

23.4.2   

ᶏ ⱳ ̆ ԍ Ҭ Ҭ ṿ̆ ᵝ

ALRxIF(x=A,B) 1̆ RTC_WKUP̂EINT19̃ Ҭ Ȃ Ҭ ץ

ⱳ ̆ ׆ ᴡ ⌠ ȂALRxIF(x=A,B)1 Ӟ ץ
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RTĈEINT17̃Ҭ Ȃ 

ALRAIC/ALRBICβ ץ ALRxIF(x=A,B)Ҭ ᵝȂ

EINTIF17/19ᵝ RTC/RTC_WKUPҬ Ȃ 

23.4.3   

┴Ȃ 

RTC_CR RTCTSCHEN<5:0>ᵝ ᶏץ RTC ̂RTCTSCH0-

5̃Ȃ ̆ WKUPxӞ ץ ᵬ Ȃ 

 23-18  

RTCTSCHx  

RTCTSCH0 RTC_TS 

RTCTSCH1 WKUP1  

RTCTSCH2 WKUP2  

RTCTSCH3 WKUP3  

RTCTSCH4 WKUP4  

RTCTSCH5 WKUP5  

҉ Ҋ ң Ȃ ᶏ ҉ ↕̆ RTCTSCHx

0 1 ̆ RTC_TMR RTC_DTR ṿ№≢ ῀ ᴍ RTC_TMBR

RTC_DTBR̕ ᶏ Ҋ ↕̆ RTCTSCHx1 0 ̆ RTC_TMR

RTC_DTR ṿ№≢ ῀ ᴍ RTC_TMBRRTC_DTBRȂ ̆

TSIFβ 1̆ ₮RTC_ALRAM̂EINT17̃ RTCҬ Ȃ TSICβ ץ TSIF

ᵝ̆ EINTIF17β RTC_ALRAMҬ  

Ҭ TSIFҹ 1 ̆ ⌠ ̆↕ᴪ Ҭ ₮̆

TSOVFIFᵝ 1̆ ₮RTC_ALRAM̂EINT17̃ RTCҬ Ȃ TSOVFICᵝ

ץ TSIFᵝ̆ EINTIF17β RTC_ALRAMҬ  

23.4.4  Ҭ  

Ҭ 8ҩ ץ 1/2 ,1/4 ,1/8 ,1/16 ,1/32 ,1/64 ,1/128̔ 1 ̆

RTC_CR ҬRTCTTβ Ȃ RTC Ҭ ̆ᴪ TTIFβ 1 ̆

Ҭ ᶏ ᵝTTIE1 ̆ ֟ Ҭ Ȃ 

Ҭ RTĈEINT17̃Ҭ ѿ ̆ Ҭ └ Ҭ ᴨᾢ

└ RTCҬ ᴨᾢ Ȃ TTICץ TTIFҬ ᵝ̆

EINTIF17ץ RTCҬ Ȃ 
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 23-19 Ҳ  

RTCTT<2:0> ( ) 

000 1 

001 1/2 

010 1/4 

011 1/8 

100 1/16 

101 1/32 

110 1/64 

111 1/128 

23.4.5  Ҭ  

RTC_IER SECIE/MINIE/HURIE/DAYIE4ҩᶏ №≢ └ ȁ№ȁ

Ҭ Ȃ RTC⌠ ↕ SECIF/MINIF/HURIF/DAYIF

ᵝ 1̆ Ҭ ᶏ ᵝ̆↕ ֟ץ Ҭ Ḥ Ȃ 

Ҭ RTCҬ ̂EINT17̃ ѿ ̆ Ҭ └ Ҭ ᴨᾢ

└ RTCҬ ᴨᾢ SECIC/ MINIC/ HURIC/ DAYICץ Ҭ

ᵝ̆ EINTIF17ץ RTCҬ Ȃ 

23.4.6   

ῤ 2ҩ 16ᵝ TMR0 TMR1ȂRTC_TCR

TMR1ENβ TMR0ENβҹ ᶏ ᵝȂ 

23.4.6.1  ᶏ  

RTC_TCR TMR1ENβҹ 1 ᶏ ᵝ̆ Ӟ 1 0

ᶏ ᵝ̕RTC_TCR TMR0ENβҹ 0 ᶏ ᵝ̆ᶏ 0

ᵝTMR1ENβ TMR0ENβȂ 

 ̧ ᶏ 0̔ TMR1ENTMR0ENβ 1̕  

 ̧ ᶏ 1̔ TMR1ENβ 1Ȃ 

23.4.6.2  Ҭ  

TMR0TMR1ҹ Ҋ ̆ Ҋ ̂ ṿ=00H̆̃RTC_IFR RTCT1IF

̂ RTCT0IF̃ᵝ 1̆ RTC_IER RTCT1IÊ RTCT0IẼᵝ 1̆

῀Ҭ ȂRTC_IFR RTCT1IĈ RTCT0IC̃β ԍ RTCT1IF̂ RTCT0IF̃

ᵝȂ 

23.4.6.3   

TMR0TMR1ҹ Ҋ ̆ᶏ ̆ ῀RTC_TMER ṿ̆

⁞ ̕ ⌠0 ̆ ᴪ ῀RTC_TMER ṿȂ 

Ҭ RTC_TMER ḱ ̆Ҍᴪ ╠ ̆ ᴪ

ҊѿҩҊ Ԋᴆ̂ ⌠ 0̃ ̆ ῀RTC_TMER ṿ ѿҩ

Ȃ 

TMR0TMR1 ṿҌ Ȃ 
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23.4.6.4   

RTC_TCR TMR1C<3:0>ᵝ ҹ1000H̆ ᶏ TMR0TMR1

̆TMR0ᵬҹᵞ16β̆TMR1ᵬҹ 16β̆ ѿҩ32β ̕ TMR0C<3:0>

ᵝ ̕TMR0ENβ TMR1ENβ 1̕ ңҩҬ ᵝ RTCT0IF

RTCT1IF̆ ᴋ ῒѿȂ 

23.4.6.5   

Ҋ̔ 

(1) RTC_TCR TMR1C<3:0>TMR0C<3:0>ᵝ̆ TMR1

TMR0 ̕ 

(2) RTC_TMER Ώ῀ ∆ṿ̕ 

(3) RTC_TCR TMR1ENTMR0ENβ̆ᶏ ̕ 

(4) RTC_IFR RTCT1ICRTCT0ICᵝ ԍ RTCT1IFRTCT0IF

ᵝ̕ 

(5) RTC_IER RTCT1IERTCT0IEᵝ̆ᶏ Ҭ Ȃ 

  

̔ᶏ ╠ ᶏ RTC Ȃ 

23.4.7  ᵝ 

RTCβԍ ᴍ Ҭ̆ᶏ ̆ VBAT ᶫ ᴆҊ̆ ᶏVDD ̆RTCɰ

ᵬȂ ∆ ҉ VDD VBATң Ṝ̆ ᴪ ᵝȂ 

ᴍ └ Ҭ BKPRSTᵝ 1̆ Ӟᴪ ᵝRTC Ȃ 
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24 ┼ ЃCAN0/1/2/3/4/5Є 

24.1  

└ ̂Controller Area Network̆ ΏҹCAÑ ѿ ԍ └

̂EletronicControl Unit̆ ΏҹECŨ Һ῍֣ ұ ‰ȂCAN

ԅҒ ̆ ԍΐ ̆Ҍᵖ ᶏץ ҍRS-485ɜ

№ ᴰ ̆Ӟ ᶏץ ⱴ ȂCAN ∆ ̆

Ҍ ׂ ԍ ῀ └ ̂ᶛ ҙ Ȃ̃CAN

ԍ 40 1Mbpsβ Ȃᵝ ᵞ↕ ̂ᶛ

125kbps 500̃Ȃ 

CAN Ҋ ̔ 

 ̧ CAN2.0B 

 ̧ 11β 29β ≢  

 ̧ ᵝ 1Mbits/s 

 ̧ /Ώ  

 ̧ └ 

 ̧ ѿ ף  

 ̧ ѿҩCAN Ҭ  

 ̧ ΐᵣ └ᵝ └ ᴂ ҡ Ҭ  

 ̧ ‰ Ҭ ף  

 ̧ ᴂ ҡ  

 ̧ DMA 
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24.2 CAN  

Ḥ ‖

‖

‖

ᵝ

ᵝ
ᵝ

CAN

└

RST

CANxRX

CANxTX

SCLK/HFCLK
/LFCLK

RAM

 

 24-1 CAN  

 ̧ CANxTX̔CAN Ḥ ̆ IO ⱳ ⌠IOȂ 

 ̧ CANxRX̔CAN Ḥ ̆ IO ⱳ ⌠IOȂ 
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24.3 CAN ῗ  

 24-1 CANx ῗ 1 

Ẓ    ⱳ  ᵝṿ 

0x000 CANx_CTLR R/W CAN └  0x003C 0001 

0x004 CANx_BRGR R/W CAN  0xuuuu uuuu 

0x008 CANx_RCR R CAN  0x0000 0000 

0x00C CANx_EROR R/W CAN  0x0060 0000 

0x010 CANx_ACRR R/W CAN ף  0xuuuu uuuu 

0x014 CANx_MSKR R/W CAN  0xuuuu uuuu 

0x018 CANx_IER R/W CANҬ ᶏ  0x0000 0000 

0x01C CANx_IFR R/W CANҬ  0x0000 0000 

0x020 CANx_INFR R/W CAN Ḥ  0xuuuu uuuu 

0x024 CANx_TX0R R/W CAN ‖ 0 0xuuuu uuuu 

0x028 CANx_TX1R R/W CAN ‖ 1 0xuuuu uuuu 

0x02C CANx_TX2R R/W CAN ‖ 2 0xuuuu uuuu 

0x030 CANx_RXDATA0 R CAN ‖ 0 0xuuuu uuuu 

0x034 CANx_RXDATA1 R CAN ‖ 1 0xuuuu uuuu 

0x038 CANx_RXDATA2 R CAN ‖ 2 0xuuuu uuuu 

0x03C CANx_RXDATA3 R CAN ‖ 3 0xuuuu uuuu 

  

 24-2 Ғ Ґꜗ  

Ẓ  
ᵬ  ᵝ  

 Ώ  Ώ 

0x000 CANx_CTLR CANx_CTLR CANx_CTLR CANx_CTLR 

0x004 CANx_BRGR - CANx_BRGR CANx_BRGR 

0x008 CANx_RCR - CANx_RCR - 

0x00C CANx_EROR - CANx_EROR CANx_EROR 

0x010 CANx_ACRR - CANx_ACRR CANx_ACRR 

0x014 CANx_MSKR - CANx_MSKR CANx_MSKR 

0x018 CANx_IER CANx_IER CANx_IER CANx_IER 

0x01C CANx_IFR CANx_IFR CANx_IFR CANx_IFR 

0x020 CANx_INFR CANx_INFR CANx_INFR CANx_INFR 

0x024 CANx_TX0R CANx_TX0R CANx_TX0R CANx_TX0R 

0x028 CANx_TX1R CANx_TX1R CANx_TX1R CANx_TX1R 

0x02C CANx_TX2R CANx_TX2R CANx_TX2R CANx_TX2R 

0x030 CANx_RXDATA0 - CANx_RXDATA0 - 

0x034 CANx_RXDATA1 - CANx_RXDATA1 - 

0x038 CANx_RXDATA2 - CANx_RXDATA2 - 

0x03C CANx_RXDATA3 - CANx_RXDATA3 - 

CAN0 ̔0x4000 1100 

                                                        
1 Їx=0ɼ 



KF32LS∆ ῳV3.1 

 - 403/592 - 

̔CAN0 ᵞⱳ CANⱳ Ȃ 

24.3.1  CANx_CTLR CAN└  

 24-3 CANx_CTLR CAN┼  
3

1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

R/W R R R R R R R R R R R R R

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

B
O

F
F

C
E

R
R

O
R

T
X

S
T

A

R
X

S
T

A

T
C

S
T

A

T
X

B
S

T
A

D
O

S
T

A

R
X

B
S

T
A

R
E

L
F

R
E

L
R

X

A
T

X

T
X

R

C
A

N
E

N

T
R

IE
N

S
L

E
E

P

L
B

A
C

K

S
IL

E
N

T

R
S

M
O

D

C
A

N
C

K
S

<
1

:0
>

CANRMC<6:0>

 

CANRMC<4:0>̔RXḤ   

00000 = RAMҬ  

00001 = RAMҬ 1  

...... 

01111 = RAMҬ 15  

10000 = RAMҬ 16  

BOFF̔  

0 =  

1 = ̓͂  

CERROR̔₮  

0 =  

1 = ₮  

TXSTA̔  

0 =  

1 = Ḥ  

RXSTA̔  

0 =  

1 = Ḥ  

TCSTA̔  

0 =  

1 = ѿ ⱳ  

TXBSTA̔ ‖  

0 = CPUҌ ‖  

1 = CPUץ ‖  

DOSTA̔  

0 = RAMҬ  

1 = RAMҬ  

RXBSTA̔  

0 = RAMҬ Ḥ  

1 = RAMҬ Ḥ  

RELF̔ RAM ̂ 1 ᴆ ̃ 

0 = ꜚᵬ 

1 = RAM  
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RELRX̔ ‖ ̂ 1 ᴆ ̃ 

0 = ꜚᵬ 

1 = ‖ Ҭ Ḥ ̆Ḥ ⁞1 

ATX̔Ҭ ̂ 1 ᴆ ̃ 

0 = ꜚᵬ 

1 = Ҭ  

TXR̔ ̂ 1 ᴆ ̃ 

0 = ꜚᵬ 

1 = ╠Ḥ  

CANEN̔CANᶏ  

0 = CAN 

1 = CANᶏ  

CANCKS<1:0>̔CAN ᵬ ᵝ 

00= SCLKҺ /2ᵬҹCAN ᵬ  

01= HFCLK /2ᵬҹCAN ᵬ  

1x = LFCLK /2ᵬҹCAN ᵬ ̂ CAN0̃ 

10 = LFCLK /2ᵬҹCAN ᵬ ̂CAN0̃ 

11 = INTLF /2ᵬҹCAN ᵬ ̂CAN0̃1 

SLEEP̔ ̂ ᵝ ҊҌ Ώ̃ 

0 =  

1 = ᶏ  

LBACK̔  

0 =  

1 = ᶏ  

SILENT̔  

0 =  

1 = ᶏ ̂ ῀ ̆ Ҭ ᶏ 1̃  

RSMOD̔ ᵝ  

0 = ᵬ  

1 = β  

 

RXḤ ԅRAMҬ Ḥ Ȃῒṿ ⱳ ⱴ 1̆

‖ ⁞ 1̂ 1RELRXᵝ Ȃ̃ 

Ḥ ṿҹ 0̆ RAMҬ Ḥ ̕ Ḥ ṿҹῒז

0ṿ̆ RAMҬ Ḥ ̆ ᵝ Ҭ ̕ Ḥ ṿҹ1111

῀RAMҬ̆ RAMҬ Ḥ ̆ ᴪ ᵝ Ҭ Ȃ 

                                                        
1 Ὺ ᵤ INTLFᵲҿ ᵲ Ї ᶕ PM_CTL2 CAN0CLKLPENᵣ 
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24.3.2  CANx_BRGR CAN  

 24-4 CANx_BRGR CAN  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ S
A

M TSEG2
<2:0>

TSEG1
<3:0> S

J
W

<
1

:0
>

CANBRP<5:0>

 

SAM̔  

0 = 1  

1 = 3  

TSEG2<2:0>̔ 2 

TSEG1<3:0>̔ 1 

SJW<1:0>̔  

CANBRP<5:0>̔ ṿ 

 

ҹԅ ễ Ҍ └ ӊ ᵝẒ ᴋ̆ᵥ └ ╠

ᴰ ῏Ḥ Ȃ ӈԅ ѿᵝ ץ

Ȃ 

 tSJW = tSCL¦(SJW<1:0>+1) ῎  24-1 

CAN tSCL ̆ ғ‗ ԅ ᵝ ȂCAN

ҊῈ ̔ 

 tSCL = tCLK¦(CANBRP<5:0>+1) ῎  24-2 

tCLKҹCAN ᵬ Ȃ 

TSEG1 TSEG2 ‗ ԅ ѿᵝ ᵝ ̔ 

 tSYNCSEG = 1¦tSCL ῎  24-3 

 tTSEG1 = tSCL¦(TSEG1<3:0>+1) ῎  24-4 

 tTSEG2 = tSCL¦(TSEG2<2:0>+1) ῎  24-5 

3 02 1 3 02 1 3 02 1 3 02 13 02 1 3 02 13 02 1 3 02 1

TSEG2 TSEG1SYNCSEG

ᵬ Tclk

ᵬ Tclk

№

CAN
Tscl

1ҩBITᵝ

TSEG2

 

 24-2 CAN  

ṿ BRP = 000011, TSEG1 = 0010, TSEG2 = 011 
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24.3.3  CANx_RCR CAN  

 24-5 CANx_RCR CAN  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R R R R R R R R R R R R R R R R R R R

ᵝ

C
A

N
D

IR

RAMMB<5:0>

C
A

N
E

R
R

C
<

1
:0

>

CANSEG<4:0> CANALC<4:0>

 

RAMMB<3:0>̔  

0000 = Ҋѿҩ ⌠ ᴪ 0 

0001 = Ҋѿҩ ⌠ ᴪ 1 

... 

1111 = Ҋѿҩ ⌠ ᴪ 15 

̔ ⱳ ѿ ̆ ᵝ ⱴ1Ȃ 

CANERRC<1:0>̔ ף  

00 = ᵝ  

01 =  

10 = ᾟ  

11 = ῒז  

CANDIR̔  

0 =  

1 =  

CANSEG<4:0>̔  

00011 =  

00010 = ID.28-ID.21 

00110 = ID.20-ID.18 

00100 = SRRβ 

00101 = IDEβ 

00111 = ID.17-ID.13 

01111 = ID.12-ID.5 

01110 = ID.4-ID.0 

01100 = RTRβ  

01101 = Ḡ ᵝ1 

01001 = Ḡ ᵝ0 

ף = 01011  

01010 =  

01000 = CRC↓ 

11000 = CRC  

11001 = ᵝ 

11011 =  

11010 =  

10010 = Ҭ ̂ ̃ 

10001 = Һꜚ  
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10110 =  

10011 = ̂ └̃ᵝ  

10111 = /  

11100 = ₮ ̂ ̃ 

CANALC<4:0>̔ᴂ ҡ ᵝ 

00000= ᴂ ҡ ≢ ID28 

00001 = ᴂ ҡ ≢ ID27 

00010 = ᴂ ҡ ≢ ID26 

00011 = ᴂ ҡ ≢ ID25 

00100 = ᴂ ҡ ≢ ID24 

00101 = ᴂ ҡ ≢ ID23 

00110 = ᴂ ҡ ≢ ID22 

00111 = ᴂ ҡ ≢ ID21 

01000 = ᴂ ҡ ≢ ID20 

01001 = ᴂ ҡ ≢ ID19 

01010 = ᴂ ҡ ≢ ID18 

01011 = ᴂ ҡ SRRβ̂ ‰ Ḥ RTRβ̃ 

01100 = ᴂ ҡ IDEβ 

01101 = ᴂ ҡ ≢ ID17̂ ԍ Ḥ ̃ 

01110 = ᴂ ҡ ≢ ID16̂ ԍ Ḥ ̃ 

01111 = ᴂ ҡ ≢ ID15̂ ԍ Ḥ ̃ 

10000 = ᴂ ҡ ≢ ID14̂ ԍ Ḥ ̃ 

10001 = ᴂ ҡ ≢ ID13̂ ԍ Ḥ ̃ 

10010 = ᴂ ҡ ≢ ID12̂ ԍ Ḥ ̃ 

10011 = ᴂ ҡ ≢ ID11̂ ԍ Ḥ ̃ 

10100 = ᴂ ҡ ≢ ID10̂ ԍ Ḥ ̃ 
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11111 = ᴂ ҡ RTRβ̂ ԍ Ḥ ̃ 
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Ȃ 



KF32LS∆ ῳV3.1 

 - 408/592 - 

24.3.4  CANx_EROR CAN  
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CANEWL<7:0>̔ └ ̆ ṿҹ0x60Ȃ 
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CANRXE<7:0>̔  

 

ҩ ӈԅ └ ṿ̆ ᴆ ᵝ ṿ 0x60̂96̃Ȃ

ᴆ ᵝ ∆ ҹ0Ȃ ᵬ Ҭ̆ ҩ ̆ ᵝ Ҭ ץ

/Ώ Ȃ 

ҹ ԅ ῏ ̆CANRXE ∆ ҹ 0̆ CANTXEᴪ

ᵝ 0x7FȂ ῏ Ώ ҩ Ȃ ̆ ῀ ᵝ ̆

CPUΏ ᵬᶏRXE Ȃ 

CANTXEԅ ╠ṿ̆ ᴆ ᵝ ∆ ҹ0Ȃ 

└̂255̆̃ ᵝBOFF ҹ 1̂ ῏ ̃̆ CAN

└ ᵝ ᵝҹ 1̆ ғ֟ Ҭ Ҭ ̂ Ҭ ᾛ Ȃ̃

῏ ̆CANTXE∆ ҹ127ȂCPU ᵝ ᵝRSMOD ̆CAN └

128ҩ Ḥ ̆ӊ ᵝ ̂ ̃̆ ᵝғ֟ ѿ

ҩ Ҭ Ҭ ̂Ҭ ᾛ Ȃ̃ ̆ ₮

῏ Ḥ Ȃ 

ṿ ԍ └ ṿ ᴪ̆֟ Ҭ

̆ ₮ ᵝCERRORѿȂ ṿ ԍ127̆

῀ ̆ᴪ֟ Ҭ Ȃ 

῏ ̆Ώ CANTXE 0-254ᾝᴪ ῏ ̆ ᵝ

└ ᴪ ѿҩ11β ᵝȂ 

└ΐᵣ ľ Ŀ Ȃ 

24.3.5  CAN  

⌠ ̆CAN └ ᴪ ╠

⌠ ῀RAMҬ̂ ľRAM Ŀ Ȃ̃ 

ᵖ ̆ ԅ ↕̆RAM ᴪⱴ0x10̆ Ҋѿ

Ȃ R̆AM Ḡ Ҍ ̆

↕Ҋѿ ⌠ ᴪ Ȃ 

Ḥ ⱳ Ṝ̆CAN └ ‖ Ҭ

ỮḤ ѿҩ Ȃ ‖

ỮḤ ̆ ᵝ ᵝ̆ Ҭ Ȃ 

ף (ACR) ̂CANMSK̃ӈȂ Ḥ

≢ ף Ҭ ӈ̆ ᵝᾛ ӈ ֓ᵝҹľҌ
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Ŀ̂ ҹᴋ ṿ Ȃ̃ ף (ACR) ̂CANMSK̃ ᵝ Ҭ

/Ώ̆ ᵬ Ҭ Ȃ 

24.3.5.1  CANx_ACRR CANף  
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24.3.5.2  CANx_MSKR CAN  

 24-8 CANx_MSKR CAN  
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24.3.5.3   

ץ ӈѿҩ 4 Ȃ Ḥ ӊ ᵝ ῏

‗ԍ ╠ Ȃ 

‰ ̔ ‰ Ḥ ̆ Ҭ ᶏ ╠ңҩ

BIT2β RTRβ ≢ Ȃ ԍ ᵝ RTRβ ̆

ҹ ף ѿҩ Ḥ̆ Ӟᴪ Ȃ ԍѿҩ

ⱳ Ḥ ̆ ҩᵝ ₮ Ḥ Ȃ 

‰ ̆ ԍACR Bit<19:3>/<1:0> MSK Bitt<19:3>/<1:0>Ҍ ҍ

̆ ҹľҌ ĿȂ 
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 24-4  
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24.3.6  CAN ‖  

‖ №ҹ Ȃ ѿҩ Ḥ ̆ ԅ

̂ ‰ ȁ̃ Ȃ ‰ ңҩ ≢ ̆

ҩ ≢ Ȃ 8ҩ Ȃ ‖ 13ҩ Ȃ 

24.3.6.1  CANx_INFR CANḤ  
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ԍ8 ף Ҍ Ȃ ԍ 8̆ 8ҩץ Ȃ 

24.3.6.2  CANx_TX0R CAN 0 

 24-10 CANx_TX0R CAN 0 
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‰ Ҋ̆ 11β ≢ ̆ ID28⌠ID18̕Ҭ 5β ᶏ ̕ᵞ
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16β ̆CANTX0<15̔8>ᾢ ̆ CANTX0<7:0>Ȃ 

Ҋ̆ 29β ≢ ̆ ID28⌠ID0βȂID28ᾢ Ȃ 
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TX0R Ҋ̔ 
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24.3.6.3  CANx_TX1R CAN 1 

 24-11 CANx_TX1R CAN 1 
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24.3.6.4  CANx_TX2R CAN 2 

 24-12 CANx_TX2R CAN 2 
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24.3.7  CAN ‖  

CANᴪ ╠ ⌠ ‖ Ҭ̆ ‰ ̆

‖ Ữ №≢ Ҋ Ȃ 

24.3.7.1  ‰ SFF 

CANx_RXDATA0̔ѿҩ Ữ ѿҩ  
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 24-13 CANx_RXDATA0 ‼ CANx Ḫ  
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CANx_RXDATA1̔ѿҩ Ữ ԋҩ  

 24-14 CANx_RXDATA1 ‼ CANx 1 
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CANx_RXDATA2̔ѿҩ Ữ ҈ҩ  

 24-15 CANx_RXDATA2 ‼ CANx 2 
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 24-16 CANx_RXDATA3 ‼ CAN 3 
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24.3.7.2  EFF 

CANx_RXDATA0̔ѿҩ Ữ ѿҩ  

 24-17 CANx_RXDATA0 CAN Ḫ  
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IDE̔ ᵝ 

0 = ‰ SFF 

1 = EFF 

RTR̔ ᵝ 

0 =  

1 =  

DLC<3:0>̔ ף  

0-8̆ Ҋ 

=8*DLC3+4*DLC2+2*DLC1+DLC0 

ԍ8 ף Ҍ Ȃ ԍ 8̆ 8ҩץ Ȃ 

  

CANx_RXDATA1̔ѿҩ Ữ ԋҩ  

 24-18 CANx_RXDATA1 CAN 1 
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 24-19 CANx_RXDATA2 CAN 2 
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CANx_RXDATA3̔ѿҩ Ữ ҩ  

 24-20 CANx_RXDATA3 CAN 3 
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CANRXDTx ⌠ xҩ DATAȂ 

 24-21  

Ữ   

CANRXDT0 RX 0 

CANRXDT1 RX 1 

CANRXDT2 RX 2 

CANRXDT3 RX 3 

CANRXDT4 RX 4 

CANRXDT5 RX 5 

CANRXDT6 RX 6 

CANRXDT7 RX 7 

24.3.8  RAM  

‖ Ҭ ᴪ Ғ RAMҬ̆ Ḡץ 16ҩ Ȃ

ҩCAN ѿҩҒ RAM̆ ῏ ҹ̔ 

 24-22 CAN RAM ῗ  

CAN DPRAM  

CAN0 DPRAM_A 0x1FFE F800 ~ 0x1FFE F8FF 

CPUץ RAM̆ץ CAN ⌠ Ȃ ѿ RAM Ữ

̆ Ḥ Ҍ ӞҌ Ȃ RAM ӊ ̆CPUץ

‖ ᵝ 1 ‖ Ữ ̆Ḥ ᴪ ⁞1Ȃ Ḥ

ṿҹ 0̆ ‖ Ҭ Ḥ ̆ ᵝ Ҭ Ȃ 

Ḥ Ҭ 0ȁ1ȁ2 15 ᶭ Ȃ RAM 15

⌠ ץ ̆ ӇῬ ⌠ ⌠ 0 Ȃ Ḥ ṿҹ

16̆ ‖ Ҭ Ḥ ̆ ᴪ ᵝ Ҭ ̕ ⌠
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 24-5 Ḫ  

RAM ҩ Ḥ ↓ ҍ╠ ‖ ᵌȂ ѿ

Ḥ ̆ ѿ ̆ ꜚ Ҋѿҩ Ҋѿ Ḥ Ȃץ 0ҹ

ᶛ Ḥ ̔ 

‰ ̂SFF̃ Ḥ Ҭ̆ 0ҩ Ḥ ̂RXINF̃̆ Ҋ

2ҩ ≢ ̂RXID0RXID1̃̆ ῬҊ ‗ҍ Ḥ

̂RXINF̃ ῤ Ȃ Ḥ RTRβṿҹ 1̆ ↕ ̆ Ḥ ⌠

̆Ҋ Ḥ ׆ 1 ̕ RTRβҹ 0̆ ↕ DLC<3:0>ṿ‗

̆ 8 ̆ Ḥ ῃ ̆Ҋ Ḥ ׆ 1 Ȃ 

̂EFF̃ Ḥ Ҭ̆ 0ҩ Ḥ ̂RXINF̃̆ Ҋ

4ҩ ≢ ̂RXID0ȁRXID1ȁRXID2RXID3̃̆ ῬҊ

‗ҍ Ḥ ̂RXINF̃ ῤ Ȃ Ḥ RTRβṿҹ 1̆ ↕ ̆

Ḥ ⌠ ̆Ҋ Ḥ ׆ 1 ̕ RTRβ ҹ 0̆ ↕

DLC<3:0>ṿ‗ ̆ 8 ̆ Ḥ ῃ ̆Ҋ Ḥ ׆ 1

Ȃ 

RAM ҩ ץ 4ҩ Ḥ ̂128bit̃̆ ѿ Ḥ Ȃ

ѿ ̆ ╠ ⌠ Ḥ ᴪ ‖ Ȃ ̆ ‖

CANx_RXDATA0/1/2/3Ҭῤ ᴪ ᶭ ῀ RAMҬ ╠ Ẓ 00/04/08/0CH

ᵝ Ȃ ԅ ̆↕Ҋ Ҋѿҩ Ḥ ̆ ↕Ҋ

ѿ Ḥ ׅ ̂ ҉ Ḥ Ȃ̃ 
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 24-6 ῪḪ  

24.3.9  CANx_IER CANҬ ᶏ  

 24-23 CANx_IER CANҲ ᶕ  
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LPCANGPIOSEL1̔LPCAN RX ᵝ 

0 = ᵞⱳ ᵬ PA13ᵬҹRX  

1 = ᵞⱳ ᵬ PA5ᵬҹRX  

ֽ̔ ᵞⱳ ⱳ CAN0Ҭ  

LPCANGPIOSEL0̔LPCAN TX ᵝ 

0 = ᵞⱳ ᵬ PA14ᵬҹTX  

1 = ᵞⱳ ᵬ PA6ᵬҹTX  

ֽ̔ ᵞⱳ ⱳ CAN0Ҭ  

BEIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

ALIC̔ ᴂ ҡ Ҭ ᵝ 

0 = Ҍ ᴂ ҡ Ҭ  

1 = ᴂ ҡ Ҭ  

ENIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

WUIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

DOVFIC̔ ₮Ҭ ᵝ 

0 = Ҍ ₮Ҭ  

1 = ₮Ҭ  

EAIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

CANTXIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

CANRXIC̔ Ҭ ᵝ 

0 = Ҍ Ҭ  

1 = Ҭ  

CANRFIE̔ ⱳ Ҭ ᶏ ᵝ 
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0 = ᶏ ⱳ Ҭ  

1 = ᶏ ⱳ Ҭ  

CANRXDE̔CAN DMAᶏ ᵝ 

0 = ᶏ DMA 

1 = ᶏ DMA 

CANTXDE̔CAN DMAᶏ ᵝ 

0 = ᶏ DMA 

1 = ᶏ DMA 

BEIE̔ Ҭ ᶏ ᵝ 

0 = ᶏ Ҭ  

1 = ᶏ Ҭ  

ALIE̔ᴂ ҡ Ҭ ᶏ ᵝ 

0 = ᶏ ᴂ ҡ Ҭ  

1 = ᶏ ᴂ ҡ Ҭ  

ENIE̔ Ҭ ᶏ ᵝ 

0 = ᶏ Ҭ  

1 = ᶏ Ҭ  

WUIE̔ Ҭ ᶏ ᵝ 

0 = ᶏ Ҭ  

1 = ᶏ Ҭ  

DOVFIE̔ ₮Ҭ ᶏ ᵝ 

0 = ᶏ ₮Ҭ  

1 = ᶏ ₮Ҭ  

EAIE̔ Ҭ ᶏ ᵝ 

0 = ᶏ Ҭ  

1 = ᶏ Ҭ  

CANTXIE̔ Ҭ ᶏ ᵝ 

0 = ᶏ Ҭ  

1 = ᶏ Ҭ  

CANRXIE̔ Ҭ ᶏ ᵝ 

0 = ᶏ Ҭ  

1 = ᶏ Ҭ  

24.3.10  CANx_IFR CANҬ  

 24-24 CANx_IFR CANҲ  
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CANRFIF̔ ⱳ Ҭ ᵝ 

0 = ֟ ⱳ Ҭ  

1 = ֟ ԅ ⱳ Ҭ  
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CANRXDF̔CAN DMAᶏ ᵝ 

0 = ֟ DMA  

1 = ֟ DMA  

CANTXDF̔CAN DMAᶏ ᵝ 

0 = ֟ DMA  

1 = ֟ DMA  

BEIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

ALIF̔ ᴂ ҡ Ҭ ᵝ 

0 = ֟ ᴂ ҡ Ҭ  

1 = ֟ ԅᴂ ҡ Ҭ  

ENIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

WUIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

DOVFIF̔ ₮Ҭ ᵝ 

0 = ֟ ₮Ҭ  

1 = ֟ ԅ ₮Ҭ  

EAIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

CANTXIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  

CANRXIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  

1 = ֟ ԅ Ҭ  
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CANxI F

BEI E

BEI F

ALI E

ALI F

ENI E

ENI F

WUI E

WUI F

DOVFI E

DOVFI F

EAI E
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CANTXI F

CANRXI E
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CANRFI F

 

 24-7 CANҲ  

  



KF32LS∆ ῳV3.1 

 - 420/592 - 

24.4 CAN ꜗ  

24.4.1  ⱳ  

F
O
S

ᴂ I D
R

R
T

└
CRC ↓ C

K

A
EOF I FS

11 29 1 111 7 30ŀ646

ᴂ
CRC

1ҩCAN

CRC
ACK

ᾟᵝ

151

 

 24-8 CAN  

CAN ̆ ҉ ̔ 

1β ᵞ Ȃ 

ᴂ ң Ҍ ’̆ ‰ Ҋ̆ᴂ 11β ≢ RTRβ ̕

Ҋ̆ᴂ 29β ≢ ץ SRRβȁIDEβ RTRβ Ȃ 

Ҍ Ҋ̆ └ Ӟ Ҍ Ȃ ‰ └ ҹIDEβȁ1β Ḡ ᵝr0

4β DLCβ ̕ └ ҹ 2β Ḡ ᵝr1ȁr0 4β DLCβ Ȃ 

╠ RTRβ Ҍ ṿ̆ᴪ ⌠ Ȃ RTRβҹ0 ̆ ҹ ̆

̆ DLC└̆0-8׆ ̕ RTRβҹ1 ̆ ҹ

̆ Ȃ 

CRC ҹ ╠ CRC ₮ 15β CRC 1β CRC

̆CRC ҹg(x)=x15+x14+x10+x8+x7+x4+x3+1Ȃ 

ҹ 1β ᵝ 1β Ȃ 

7β Ȃ 

3β Ȃ 

῏ԍCAN CAN Ȃ 
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24.4.1.1  CAN  

CAN 0 CAN nCAN 1

TX RX TX RXTX RX

CAN

ŀŀ

CAN CAN ᵞ CAN CAN ᵞ CAN CAN ᵞ

 

 24-9 CAN  

CAN ῤ̆ ҩ CAN TX RX ⌠ CAN

҉Ȃ 

24.4.1.2  ∆  

ᴆ∆ ̆ ᴆ ץ ᴆ ᵝ CAN RSMODβ

ᵝ̆ ῀ ῏ ̂ ṿ 255 ῀ Ȃ̃ RSMOD

ᵝ ᵝ ̆CAN ҉ ᴰ ̆ ғ TXḤ Ḡ ҹ Ȃ ῀ ᵝ

Ҍᴪ CAN └ ȁ ȂҌ ̆ ֓

ᵝ Ҋ Ȃ 

∆ ₮ ᵝ ̆ RSMODβ Ȃ ̆ ᾢ ѿҩ 11

ҩ ᵝ ↓ ֟ ̂ ԍ ̃̆ ᶭ ↓ ҍ CAN ᴰ

̆ӊ ҍ ꜚȁ ᴰ Ȃ 

̔ ᵝҹľ1Ŀ̆ ᵝľ0ĿȂ 

24.4.1.3   

ѿ CAN ∆ ғCANx_CTLR Ҭ RSMODβ ̆CAN

ꜚҍCAN ̆ ᴰ Ȃ ⌠ ҩ

̆ ̆ ᴪḠ ⌠ ‖ ҬȂ ҩ ̂ ᴂ ᵝȁ

ץ 8ҩ ̃ Ḡ ‖ ҬȂ ᶏ ̂

CANx_MSKR̃̆ Ӈ Ҭ ҹľҌ Ŀ ᴂ ᵝ ᴪ Ȃ 

24.4.1.4   

ԍ ⱳ Ȃ Ҋ̆CAN └ ῤ Ḥ

ҹ ⌠ Ḥ Ữ⌠ ‖ Ҭ̂Ẋ ֓Ḥ ≠

Ȃ̃  CANx_CTLR LBACKβ ᵝ CAN └ ῀ Ȃ 

Ҋ̆CAN TX RX ⌠ ҉Ȃ 

ҹԅ Ԋᴆ ̆ Ҋ̆CAN └ ᴪ ̂

/ ῤ ⌠ ᵝ Ȃ̃ RX҉ ṿᴪ CAN └

ȂҌ ̆ TX҉ׅ ⌠ Ḥ Ȃ 
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24.4.1.5   

ҊCAN └ Ҍᴪ ᵝ̂ ᵝȁ ̃̆ № CAN

Ҍᴪ CAN ᴋᵥ Ȃ CANx_CTLR SILENTᵝ

ᵝ ῀ Ȃ 

Ҋ C̆AN └ ̆p CAN

҉ ᵝ̆ ғ ᴋᵥ Ȃ ᶏCAN └ ᵝ̂ ᵝȁ

ᵝ ᵝ̃̆ Ӟֽ └ ῤ ȂӞ CAN └

⌠ ᵝ̆ CAN ҉ׅ ᵝȂ 

24.4.1.6   

ᵝ ҹ 1̆ CAN ῀ Ȃ Ҋ҈ץ ’ӊѿ ᴪ֟

Ҭ ̔ ᵝ ҹᵞȁ ῀ ꜚ ȁCANҬ ̂ ᶏ ̃̆ CAN

Ȃ ̆ ꜚғ֟ ѿҩ Ҭ Ȃ 

ԍ ꜚ ⌠ ⌠11ҩ ᵝ̂ ↓̃

Ḥ Ȃ ᵝ Ҭ Ҍ ᵝ Ȃ ᵝ ̆Ῥѿ ⌠

̆ ᵝ Ȃ 

24.4.1.7  Ḥ  

CPU ‖ ҬΏ῀ Ḥ ȁ ≢ ̂ ‰ ≢ Ҍ

ȁ̃ Ḥ ̆ Ҋ₃ ̔ 

 ̧ 1 ᵝפ TXR̆ᴪ ֟ ѿ ̆ ᴂ ҡ ᴪ

Ȃ 

 ̧ ᵝTXRפ ATX̆ᴪ ֟ ѿ ̆ ᴂ

ҡ Ҍᴪ ̂ Ȃ̃ 

 ̧ 1 ᵝLBACKȁTXRᴪפ ֟ ѿ Ḥ ̆ ȁ

ᴂ ҡ ᴪ Ȃ 

 ̧ 1 ᵝLBACKȁTXRפ ATX ᴪ ֟ ѿ Ḥ ̆

ȁᴂ ҡ Ҍᴪ ̂ Ȃ̃ 

 ̧ ᴂ ҡ ̆ ᶏ ATX̆ ᴪ Ȃ Ҭ̆

1 ᵝATXᴪҬפ ⌠ Ȃ 

̆ ᶏ ⱳ ̆ATX ATR 1Ȃ 1 ᵝפ ATR

̂ATX̃╠̆ ᾢ ѿ ATR̂ATX̃ ᵬ̆ץḠ ꜚ Ȃ 

24.4.1.8  Ḥ  

ȁ ̆ ₮ ᵝ ̆ 11ҩᵝ ̆

ᴪ ῀ ̆ ⌠ ҉ ̆ ᴪ Ḥ Ȃ 

⌠ ̆CAN └ ᴪ ╠

⌠ ῀ ‖ ⌠RAMҬȂ 

ᵖ ̆ ԅ ↕̆RAM ᴪⱴ0x10̆ Ҋѿ

Ȃ R̆AM Ḡ Ҍ ̆

↕Ҋѿ ⌠ ᴪ Ȃ 

ҽᶛ ̆Ẋ ᶭ ⌠3ҩ ̔ Aȁ B C̆ ῒҬֽֽ

A C ȂẊ A ⱳ RAM 0x20Ȃ

⌠ B̆ Bᴪ RAM 0x30̂ Ȃ̃ ⌠
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C̆ Cׅ ᴪ RAM 0x30(B )Ȃ 

24.4.1.9  CAN ᵝ  

CAN Ҋץ ᵝȂ 

TXSTA ᵝ̆ ԍ ̆TXSTA=0̕

ᵝ ̆TXSTA 1̆ ⌠ TXSTAꜚ Ȃ ₮

ғҺꜚ ̆TXSTAׅ Ḡ 1Ȃ 

RXSTA ᵝ̆ ԍ ̆RXSTA=0̕

̆RXSTA 1̆ ⌠ RXSTAꜚ Ȃ ₮

ғ ̆RXSTAׅ Ḡ 1Ȃ 

TCSTA ̆ ᵝ∆ ҹ 1̆ 1 TXRβ TCSTA ᴪ

̆ ⌠ ╠ ̂ ⌠ԅ ҡ ғ ᶏ

̃̆ TCSTA 1Ȃ 

TXBSTA ‖ ̆TXBSTA=0 ⌠ԅ ԍ

Ҭ̆ CPUΏ ‖ ̆ ⌠ ╠ ̂ ⌠ԅ

ҡ ғ ᶏ ̃TXBSTA 1Ȃ ԍ ғ ⌠

̆TXBSTAᴪѿ Ḡ 1̆ ᾛ CPUΏ ‖ Ȃ 

DOSTA , CANRMC<4:0>=0B10000̆ ӊ ⌠ԅ ̆

̂ ⌠ Ҍᴪ Ữ ̃̆ DOSTAβᴪ 1̆ ╠RAM

⌠ԅ16 ̂҉ Ȃ̃ RELRXβ CANRMC<4:0>⁞ ԍ0B10000̆

1 ץᵝRELFפ ᵝDOSTAȂ 

RXBSTA ̆ CANRMC<4:0>Ŭ0B00000R̆XBSTA1 RAMҬ

Ḥ ȂRXBSTA=0RAMҬ Ḥ Ȃ 

ⱳ Ҭ ᵝCANRFIF̆ ⱳ ̂ ̃̆ ᵝ 1Ȃ ᵝ

ץ CANRXICᵝ Ȃ 

Ҭ CANRXIF̆ ᵝ 1 └ҍRXBSTAβῃ Ȃ 

Ҭ CANTXIF̆ ѿ ̂ ̃̆ CANTXIF

1̆ ᵝ ץ CANTXICᵝ Ȃ ̆ᶏ ̆ ₮ ԅᴂ ҡ ̆ᴪ

ALIF1 Ҋѿҩbitβ CANTXIF1Ȃ ₮ ԅ Ӟ̆ᴪ

Ҋѿҩbitβ CANTXIF1Ȃ ᶏ ⱳ ̆CANTXIFᴪ

1Ȃ 

Ҭ BEIF̆ ₮ ᴪ BEIF 1̆ ᵝ ץ

BEICβ Ȃ 

ᴂ Ҟ ALIF̆ ҡ ᴂ ᴪ ALIF 1̆ ᵝ ץ

ALICβ Ȃ ᴂ ҡ ̆ RCR ̆ ↕Ҋ ᴂ ҡ Ҍᴪ

ALIF 1 

₮Ҭ DOVFIF̆ ҍDOSTAβ ̆ᵖ DOVFIFץ

DOVFICȂ 

24.4.1.10  DMA  

CAN DMA ̆ CANx_IER CANTXDE

CANRXDEᵝ ≢№ץ └ DMA ᶏ Ȃ 

CANTXDEᵝ 1 ̆ ᴪᶏ DMA Ȃ DMA ѿ ̆ᴪ

DMA ̆ CANTXDFᵝ 1̆ DMAԊᴆ̂ ԅ
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DMA Ȃ̃ DMA ̆CANTXDFᴪ ꜚ Ȃ 

CANRXDEᵝ 1 ̆ ᴪᶏ DMA Ȃ DMA ѿ ̆ᴪ

DMA ̆ CANRXDFᵝ 1̆ DMAԊᴆ̂ ԅ

DMA Ȃ̃ DMA ̆CANRXDFᴪ ꜚ Ȃ 

24.4.1.11   

Ḥ ᴪ̆ Ҭ BEIF1Ȃ CAN

ԍ3 ӊѿ̔Һꜚ ȁ ῏ Ȃ 

Һꜚ Һ̔ꜚ ץ ⱴ Ḥ ̆ ԍҺꜚ

₮ ̆ ₮Һꜚ Ȃ 

̔ ̆ ԍ

ⱴ Ḥ̆p Ḃ ⌠ԅ ӞҌ ̆ ҩ ᴪ

ҹ Ȃ ԍ ₮ ̆ᴪ ENIF1Ȃ

̆ ԍ ̆ ῀8ҩ ᵝȂ 

῏ ̔ ῏ ̂BOFF1̃ Ҍ ⱴ ҉ Ḥ ̆

ꜚ RSMODβ ̆ ₮ 128ҩ ̂1ҩ 11ҩ ᵝ̃ ̆

⌠ ḤȂ 

 24-25 ғ ῗ  

 TXE RXE 

Һꜚ  0~127      ғ      0~127 

 128~255            128~255 

῏  256~-- 

Һꜚ

῏

TXE̘ 127
RXE̘ 127

TXE̘ 127
ғRXE̘ 127

TXE̘ 255

⌠128
11β ᵝ

₮

TXE̔
RXE̔

 

 24-10  

≢ ̆ ῏ ̆TEC<7:0>ᴪ ᵝ 0x7F̆ Ҭ EAIF1Ȃ

ԍ ῏ ꜚ RSMODβ̆ 128ҩ ᵝ̂1ҩ

11ҩ ᵝ̃ ḤȂ ᵬ ⌠ ̆ENIFᴪῬ

1̂ ⌠ Ȃ̃ 

TEC<7:0> REC<7:0> └ Ҋ ̔ 
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 24-26 ᴌ 

ᴆ ṿ TEC ṿ REC 

₮  -- +1 

Һꜚ

⌠ ѿҩᵝҹ ᵝ 
-- +8 

Һꜚ  +8 -- 

Һꜚ

̆ ₮  
+8 -- 

Һꜚ

̆ ₮  
-- +8 

ꜚҺ׆ ȁ

₮ 14ҩᵝ ᵝ ̆ӊ

₮ 8ҩ ᵝ Ȃ 

+8 +8 

₮ ₮ 8ҩ

ᵝ  
+8 +8 

̆CRC

ғ ⌠ԅ ACK 

-1 

TEC=0 Ҍ  
-- 

̆CRC

₮ ғ ACK 
-- -1 

῏ ̆ғ RSMODᵝ ̆

⌠ 128 11ҩ ᵝ 
TEC=0 REC=0 

24.4.1.12  ᵞⱳ CAN 

CAN0ץᵬҹᵞⱳ CAN̂LP-CAÑᶏ Ȃᵞⱳ CAN ץ ῏

ץ Ҭ ᵬȂ ԍẢ Ҋ̆ῤ ̆ ᵞⱳ CANׅ ץ

Ḡ ᵬ ̆ Ҭ Ḥ CPUȂ 

ҹԅ CAN0͂ ᵞⱳ ̆ ᶏ PM_CTL2 CAN0LPENᵝҌ CAN0

ᵝ̆ CAN0_CTLRCANCLKS<1̔0>=11 ῤ ᵞ INTLFᵬҹ

̆ CAN0CLKLPENѿᾛ ῤ ᵞ ᵬҹ CAN00ᵬ ̆

Ḡ ԍ ᵬ ̆ ץ ᵞⱳ Ҋ Ȃ 

CAN0ԍᵞⱳ ᵬ ̆ ᶏץ PA13~PA14PA5~PA6ᵬҹ ̆ ץ

CAN0_IER LPCANGPIOSEL1ᵝ LPCANGPIOSEL0ᵝ Ȃ 

24.5 CAN ᶕ  

(1) ᾢ ᵝ Ҋᶏ ̆Ῥ ₮ ᵝ̂ᵞⱳ CAN ᵝ

ᶏ 2 └̃̕ MCU ȁҬ └̕ FlexCANRX

TX ⱳ ̕ 

(2) CANCTLR CANENβҹ 1̆ ᶏ CAN ̕ CANCTLR

RSMODβҹ 1̆ ᶏCAN ῀ ᵝ ̂ ᴆ ᵝӊ ̆CAN ꜚ ῀

ᵝ ̃̕  

(3) CAN ᵝ ̕ 

(4) ̆ ḱץ └ ̂ ṿҹ96̃ȁTX RX

ṿ̕ѿ ’Ҋ̆ ҈ҩ Ҍ ̕ 
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(5) CAN ף CAN ̕ 

(6) CANCTLR RSMODβҹ 0̆ CAN ₮ ᵝ ̂ ᴆᴪ

11ҩᵝ ̆ ᴪ ῀ ̃̕  

(7) TXBSTAᵝ̆ ҹ 1̆ ῀

‖ ̕ 

(8) CANCTLR LBACKȁATX TXRβ̂ ӊױ ᶏ ̆

Ҍ Ҍ ’̆ΐᵣ ľḤ Ŀ ̃̆ ᶏ Ȃ 

̔ (6) ץ ԍ ̆ (7)(8)ҹ ⱳ ᶏ Ȃ 
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25 ЃIWDTЄ 

25.1  

‗ ᴆ ̆ ⌠ ṿ ֟ ѿ

ҩ ᵝȂ 

IWDT ֓ Һ ̆ ῃ ᵬ Ȃ 

̔ 

 ̧ ̕ 

 ̧ ҹῤ ᵞ INTLF̕ 

 ̧ № ̕ 

 ̧ ᾧ ᵝ̔ ₮╠ ̂ Ȃ̃ 

25.2 ῗ  

 25-1 IWDTῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 IWDT_CTL R/W └  0x0000_FFF4 

0x004 IWDT_FD W  0x0000_0000 

̔40001200 

25.2.1  IWDT_CTL └  

 25-2 IWDT_CTL ┼  

 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

IW
D

T
E

N

IWDTOVF<11:0>
IWDTPS
<3:0>

 

IWDTEN̔ ᶏ ᵝ 

0 = ᶏ  

1 = ᶏ  

IWDTOVF<11:0>̔ ₮ ᵝȂ ₮ṿҹ0x000~0xFFFӊ

ᴋ ṿ̆ ₮ ᵝȂ ̆ṿ ᴪ ѿ ᵝȂ 

IWDTPS<3:0>̔ № ᵝ 

0000 = ҹINTLF/32 

0001 = ҹINTLF/64 

0010 = ҹINTLF/128 

0011 = ҹINTLF/256 

0100 = ҹINTLF/512 

0101 = ҹINTLF/1024 
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0110 = ҹINTLF/2048 

0111 = ҹINTLF/4096 

1000 = ҹINTLF/8192 

1001 = ҹINTLF/16384 

1010 = ҹINTLF/32768 

1011 = ҹINTLF/65536 

1100 = Ḡ  

1101 = Ḡ  

1110 = Ḡ  

1111 = Ḡ  

25.2.2  IWDT_FD  

 25-3 IWDT_FD  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W

ᵝ IWDTFD<31:0>

 

IWDT_FDҬΏ῀0X55AA_55AĂ Ȃ ӊ ̆

ꜚ Ȃ ҹ Ώ ̆ ₮ ҹ0Ȃ 
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25.3  

4ᵝWDT

№

PM_CTL0̔ LSIEN

INTLF

4

IWDTPS<3:0>

12β

WDT ᵝ

IWDTOVF<11:0>

IWDT_FD<31:0>

Ώ῀0X55AA_55AA ̆

 

 25-1  

25.3.1   

ҹῤ ᵞ ̆ 4β № ᵝ IWDTPS<3:0>̆

ҹץ ᶫ Ȃ ᶏ ̆ PM_CTL0

LSIENᵝᶏ ῤ ᵞ ῒ̕ז ῤ ᵞ ᶏ ̆

׆ Ȃ 

25.3.2   

₮ӊ╠̆ IWDTFD ҬΏ῀ 0X55AA_55AĂ

ץ̆ ᵬȂ ӊ ̆IWDTFD ꜚ ̕ ҹ

Ώ ̆ ₮ ҹ0Ȃ 

̆ ₮Ԋᴆ̆ ҩ ̂ ᴍ ̃

ᵝ ᵬ̆ ’ҊӞᴪ ᵝ̆ ץ PM_CTL0

IWDTRMSELᵝ̆ ᵝ ᵬȂ 

25.3.3  ᵝ  

ᵝ ҊῈ ̔ 

 

><³=
+

0:11IWDTOVF
2 5

F
T

IWDTPS

IWDT

 ῎  25-1 

25.4 IWDT ᶕ ꜗ  

ԅ IWDT_CTL IWDTENβ̆PM_CAL0 PM_IWDTENᵝӞ

ץ ᵬᶏ IWDT Ȃ 

ץ ‰ ̆ PM_CAL0 PM_IWDTENΏ 1̆ ӇIWDT

ԍľ ᶏ Ŀ ̆ғ ֟ IWDTᵝ ̆Ҍᴪ ᵝIWDT Ȃ PM_IWDTEN

1Ӟᴪᶏ ῤ ᵞ INTLF̆ץᵬҹ IWDTᵬ ̆IWDT ₮ṿ ҹ

0xFFFȂ 

25.5 ᶕ Ԑ  

ᶏ ̆ PM_CTL0 LSIENβᶏ ῤ ᵞ ̕

ῒז ῤ ᵞ ᶏ ̆ ׆ Ȃ 
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ᵝԍ ᴍ ῤ̆ ╠̆ ̔ 

(1) OSC_CTL0 PMWRENβ 1̆ ᴍ Ώ ̕ 

(2) PM_CTL0 IWDTCLRᵝ 1̆ IWDT₮ ᵝȂ 
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26 ЃWWDTЄ 

26.1  

Ҍ ᴆ

↓ ֟ ᴆ Ȃ 

WWDT ֓ ᵬ Ȃ

ᵬȂ 

̔ 

 ̧ ̕ 

 ̧ № ̕ 

 ̧ ᶫҬ ̕ 

 ̧ ᾧ ᵝ̂ ̃̔ ῤΏ ≠ Ҭ Ώ Ȃ 
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26.2 ῗ  

 26-1 ῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 WWDT_CTL R/W └  0x0000 0000 

0x004 WWDT_CNT R/W  0x0000 0000 

̔0x4000 1280 

26.2.1  WWDT_CTL └  

 26-2 WWDT_CTL ┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W R

R
/W

R
/W

ᵝ
W

W
D

T
IC

W
W

D
T

IF

W
W

D
T

IE

W
W

D
T

E
N

WW<6:0> WPS<4:0>

 

WWDTIC̔ Ҭ ᵝ ᵝ̆ ᴆ ᵝ Ȃ 

0 = WWDTIF ᵬ 

1 = WWDTIF ᵬ 

WW<6:0>̔ ᵝ 

WPS<4:0>̔ № ᵝ 

00000 = WWDTCLKҹINTLF 

00001 = WWDTCLKҹINTLF/2 

00010 = WWDTCLKҹINTLF/4 

00011 = WWDTCLKҹINTLF/8 

00100 = WWDTCLKҹINTLF/16 

00101 = WWDTCLKҹINTLF/32 

00110 = WWDTCLKҹINTLF/64 

00111 = WWDTCLKҹINTLF/128 

01000 = WWDTCLKҹINTLF/256 

01001 = WWDTCLKҹINTLF/512 

01010 = WWDTCLKҹINTLF/1024 

01011 = WWDTCLKҹINTLF/2048 

01100 = WWDTCLKҹINTLF/4096 

01101 = WWDTCLKҹINTLF/8192 

01110 = WWDTCLKҹINTLF/16384 

01111 = WWDTCLKҹINTLF/32768 

10000 = WWDTCLKҹINTLF/65536 

10001 = WWDTCLKҹINTLF/131072 

10010 = WWDTCLKҹINTLF/262144 

ῒז = WWDTCLKҹINTLF 

WWDTIF̔ Ҭ ᵝ 

0 = ֟ Ҭ  
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1 = ֟ ԅ Ҭ  

WWDTIE̔ Ҭ ᶏ ᵝ 

0 = Ҭ  

1 = ᶏ Ҭ  

WWDTEN̔ ᶏ ᵝ 

0 = ⱳ  

1 = ᶏ ⱳ  

26.2.2  WWDT_CNT  

 26-3 WWDT_CNT  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

T
P

E
N

WT<6:0>

C
L

K
S

<
1

:0
>

 

TPEN̔ ᶏ ᵝ 

0 = ᶏ ₮ 

1 = ᶏ ₮ 

CLKS<1:0>̔ ᵝ 

00 = INTLFҹ ᵬ  

01 = SCLKҹ ᵬ  

10 = LFCLKҹ ᵬ  

11 = LP4Mҹ ᵬ  

̔ῒҬTPEN/CLKS0/CLKS1ᵝ ᵬ ῤ̂  26-2 

̂2̃̃̆ Ώ Ȃ 

WT<6:0>̔ ᵝ 
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26.3  

WT<6:0>

№

└ ᵝWW<6:0>

CMP
WW > WT

CMP ₮ҹ0

ΏWT Ḥ ҹ0

WT=0x41 Ḥ ҹ0

RESET

WWDT_INT

WPS<4:0>

LFCLK

00

01

10

CLKS<1: 0>

I NTLF

SCLK

11LP4M

ᵬ

 

 26-1 Ѓ1Є 

̔ῒҬ SCLK/LFCLK/LP4Mᵬ ῤ̂ ľ  26-2 

̂2̃Ŀ̃ ᶏ Ȃ 

7β ᵬ ῤ̆ ᵬҹ Ȃ ᵬ

̆ ῤ ᵞ ̂INTLF̃ ᵬҹ ̆ᶏ ╠ INTLFȂ

5β № ᵝ̆ ҹץ ᶫ Ȃ 

֟ ᵝḤ ң ’ ѿ̔ WT<6:0>ṿҹ41H̕ ѿ WW<6:0>

ԍ WT<6:0>WWDT_CNTΏ ᵬȂ WWDT_CNT ᵬ

̂WT < WW̃ ᵬ̂WT> 40H̃̆ WWDT ᴪ֟ ᵝḤ Ȃ 

ᾧ ᵝ̆ ῤ̂WW<WWDT_CNT<41H̃

WWDT_CNT ̂Ώ0 ᵬ Ȃ̃ 

W
T

<
6
:0

>

WW<6:0>

41H

ᵬ

 

 26-2 Ѓ2Є 

26.4 Ҳ  

ᶫѿҩWWDTҬ ̆ Ӟ ≠ץ Ҭ ᾧ

ᵝȂ Ҭ ᴪ WT<6:0>⌠40H ֟ ̆ ץ

WT ⌠41H╠̆ Ҭ Ҭ WT<6:0> ᵝȂ WWDTICβ ץ
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WWDTIF ᵝȂ 

26.5 ᵣ 

WWDTENβҹ0 ̆ WWDT_CNT Ҭ CLKS<1:0>ᵝ TPEN

ᵝ Ώ ᵬ̆ ↕ 3β Ώ ᵬ Ȃ ̆ ľ Ŀ ᵬ Ҍ̆ᴪ CLKS<1:0>

ᵝ TPENβ Ȃ 



KF32LS∆ ῳV3.1 

 - 436/592 - 

27 ЃCTOUCHЄ 

ᴰ ῒ ӊ ̆ ∞

ȂCTOUCH ᶫԅ ̆ ץ

ѿ ԑ Ȃ ᶏ SCŜSelf CapSensẽ T

̆ԑ ᶏ MCŜMutual CapSenseԑ ̃ ȂSCSMCS

ΐ ҙ Ḥ SNR̆ ̆ᵞⱳ ץ̆ EMI Ȃ

CTOUCH ѿ ᴆ ᴆ Ȃ 

27.1  

 ̧ ԑ  

 ̧ ԍSCS ᶫԅᴨ SNR̆ ғ  

 ̧ ᶏ ᶫ  

 ̧ ᶫԅ ȁᴺ ῏ ⁞ EMI 

 ̧ Ҍ ҉  

 ̧ ԍPCBȁFPCȁ ᴰ  

 ̧ ȁ ȁ ᴰ  

 ̧ CShield  

 ̧ ᶫԅ ꜚ ⁞  

 ̧ ᶫԅᵞⱳ CTOUCH  

 ̧ ᾛ GPIOᵬҹ ȁ  

 ̧ ᶫԅ ⱳ  

 ̧ CTOUCH CT-FSM ∆ ̆⁞ ԅCPU  

 ̧ ᴆ ꜚ CTOUCH  
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27.2  

MUX
Low -pass

filter

HSCMP

MUXVREFLO

VREFHI

Low -EMI
Switches

Internal
Shield
Drive
logic

REFBUF

MUX

VREFHI

VREFLO

HSCMP OUT

Shielding and Initialization and T -MODE

MUX
Low -pass

filter

RECCMP

MUXVREFLO

VREFHI

RECCMP OUT

Repeat Counter(REC)

REFGEN
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 27-1 CTOUCH  

ⱳ ̔ 

CX̔ ̆ ԍ  

CAS̔ ̆ ԍ  

CMA̔ ̆ ԍԑ  

CMB̔ ̆ ԍԑ  

CShield̔  

RECCMP̔REC  

HSCMP̔  
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VREF EXT̔  

TOUCHBUSA/B̔CTOUCH  

RECBUSA/B̔ῤ  

IDACA/B̔  

FSM

REG_FI LE

SWI TCH

STATECNT

CT_RESULT

RECCMPEX

RECCMPPOL └

0

1
1

0

FI LTER

Di gi t al _RECCMPOUT

BADSENSECNT

PHI׆ 2 ⌠ ⌠CMPOUT

PHI׆ 1 ⌠ ⌠CMPOUT PHI 1

PHI׆ 2 ⌠ ⌠CMPOUT PHI 2

PHI׆ 1 ⌠ ⌠CMPOUT PHI 1
PHI׆ 2 ⌠ ⌠CMPOUT PHI 2

SNSCLK

0

1

HSCMPEX

SCAN

0

1

HSCMPI NV

VAL

Di gi t al _HSCMPOUT

FBMODE

RECCMP

HSCMP

 

 27-2 CTOUCH ┼  

ⱳ ̔ 

REG_FILE̔ ῏ⱳ  

SNSCLK̔  

FSM̔CT-FSM̆CTOUCH  

STATECNT̔ └FSM № ̆ Ӟ T ṿȂ 

SCAN̔ └ 

CT_RESULT̔SCS Ҋ ṿ 

BADSENSECNT̔SCS Ҋ ṿȂ 

SWITCH̔ └ ῏ 

FILTER̔RECCMP  

27.3 ῗ  
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 27-3 CTOUCH SWITCH 

  

 27-1 CTOUCH SWITCHӎ 

 ῏  ⱳ  

1 IAIB ңҩIDAC ῏ 

2 IBCB IDACB ⌠RECBUSB 

3 IACM IDACA ⌠cxtpad1_Cx 

4 CMCP*3 3 Ҍ ῏ CXῤ PAD 

5 IBCM IDACB cxtpad1_Cx 

6 IACT IDACA cxtpad1_CAS 

7 CTCP*3 3 Ҍ ῏ CASῤ PAD 

8 CMBA*2 
CXῤ TOUCHBUSA̓͂2 ̆ѿ soft̆ѿ

soft 

9 CTBA*2 
CASῤ TOUCHBUSA̓͂2 ̆ѿ soft̆ѿ

soft 

10 BAID BUSA ῤ ꜚ ῏ 

11 BAPU*3 BUSAῤ ꜚ 3 Ҍ ῏̆ ѿ soft 
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 ῏  ⱳ  

12 BAPD*3 BUSAῤ ꜚᵞ 3 Ҍ ῏̆ ѿ soft 

13 BBPU*3 BUSBῤ ꜚ 3 Ҍ ῏̆ ѿ soft 

14 BBPD*3 BUSBῤ ꜚᵞ 3 Ҍ ῏̆ ѿ soft 

15 SMCB RECCMP RECBUSB 

16 SMCA RECCMP RECBUSA 

17 SMCG RECCMP GND 

18 SMBB RECCMP BUSB 

19 SMBA RECCMP BUSA 

20 SMVH RECCMP VREFHI 

21 SMVL RECCMP VREFLO 

22 SMXT RECCMP VREF_EXT 

23 SMTA RECCMP CMA 

24 SMTB RECCMP CMB 

25 SMCM RECCMP CXPAD 

26 SMCT RECCMP CASPAD 

27 SNVH RECCMP VREFHI 

28 SNVL RECCMP VREFLO 

29 SNBU RECCMP AMUXBUF 

30 BBID BUSB ῤ ꜚ ῏ 

31 HMCB HSCMP RECBUSB 

32 HMCA HSCMP RECBUSA 

33 HMBB HSCMP TOUCHBUSB 

34 HMCM HSCMP CXR 

35 HMCT HSCMP CASR 

36 HNVH HSCMP VREFHI 

37 HNVL HSCMP VREFLO 

38 HNBU HSCMP AVREFMUX 

39 HNBA HSCMP TOUCHBUSA 

40 HNBB HSCMP TOUCHBUSB 

41 RGSE2 REFGEN͂ BUSB 

42 RGSE4 REFGEN͂ ῤ 1.2V 

43 RGSE3 REFGEN͂  

44 BUCT AMUXBUF₮ ⌠cxtpad1_CAS 

45 BUHI AMUXBUF͂ ⌠VREFHI 

46 BULO AMUXBUF͂ ⌠VREFLO 

47 BUBY AMUXBUF͂ ₮ 

48 SMSH RECCMP CShield 

49 CTCB CAS⌠RECBUSB̓͂  

50 HMTA CMA⌠HSCMP ῏ 

51 HMTB CMB⌠HSCMP ῏ 
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27.4 ῗ  

 27-2 ῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 CT_ACFG R/W  0x0000 0000 

0x004 CT_CMPCFG R/W └  0x0000 0000 

0x008 CT_STIE R/W Ҭ  0x0000 000u 

0x00C CT_SCANVALCFG0 R/W ṿ 0 0x0000 0000 

0x010 CT_SCANVALCFG1 R/W ṿ 1 0x0000 0000 

0x014 CT_CONSAM R/W  0x0000 0000 

0x018 CT_RESULT R  0xuuuu uuuu 

0x01C CT_STATE R  0x0u00 uuuu 

0x020 CT_LFSRCTL R/W LFSR└  0x0000 0000 

0x024 CT_SNSWID R/W └  0x0000 0000 

0x028 CT_REFBUF R/W ῤ REF/BUF└  0x0000 0000 

0x02C CT_IDACCTL0 R/W IDAC└ 0 0x0000 0000 

0x030 CT_IDACCTL1 R/W IDAC└ 1 0x0000 0000 

0x034 CT_SWCTL3 R/W ῏ └ 3 0x0000 0000 

0x038 CT_SWCTL2 R/W ῏ └ 2 0x0000 0000 

0x03C CT_SWCTL1 R/W ῏ └ 1 0x0000 0000 

0x040 CT_SPECIAL W └  0x0000 0000 

0x044 CT_SCANVALCFG2 R/W ṿ 2 0x0000 0000 

0x048 CT_SCANVALCFG3 R/W ṿ 3 0x0000 0000 

0x04C CT_SCANVALCFG4 R/W ṿ 4 0x0000 0000 

0x050 CT_SCANVALCFG5 R/W ṿ 5 0x0000 0000 

0x054 CT_DELTAVAL R/W ṿẒ  0x0000 0000 

̔0x4000 0900 

27.4.1  CT_ACFG└  

 27-3 CT_ACFG┼  
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CTTEST<2:0>̔Ḡ  

RECCMPEX̔RECCMP₮ IDACҹ ῏ 

0 = RECCMP₮ᵬҹDigitalRECCMP͂  

1 = HSCMP ₮ᵬҹDigitalRECCMP͂  

HSCMPEX̔HSCMP₮ ץ T ῏ 

0 = HSCMP ₮ᵬҹDigitalHSCMP͂  
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1 = RECCMP₮ᵬҹDigitalHSCMP͂  

SCANSGVAL̔ / ṿ  

0 = ṿ ̆ SCANVALxץ ̂SCANVALx+DELTAVAL̃

 

1 = ṿ ̆ ֽ SCANVALxȂ 

COARSEMODE̔CAS/CX ̆ CT-FSMᶏ  

0 =  

1 = ᶏ  

CTSPCH<3:0>̔ ꜚ Ҋ̆ ṿ 

0000 = ҹ0 

0001 = ҹ1 

0010 = ҹ2 

0011 = ҹ3 

0100 = ҹ4 

0101 = ҹ5 

0110 = ҹ6 

0111 = ҹ7 

1000 = ҹ8 

1001 = ҹ9 

1010 = ҹ10 

1011 = ҹ11 

ῒז = Ḡ  

CTSTCH<3:0>̔ ꜚ Ҋ̆ ṿ 

0000 = ҹ0 

0001 = ҹ1 

0010 = ҹ2 

0011 = ҹ3 

0100 = ҹ4 

0101 = ҹ5 

0110 = ҹ6 

0111 = ҹ7 

1000 = ҹ8 

1001 = ҹ9 

1010 = ҹ10 

1011 = ҹ11 

ῒז = Ḡ  

CTCTC<2:0>̔CTSCANҹ 1 ̆CTCTC ⌠ ̆ ᾧ

̕ CTSCANҹ0 C̆TCTCֽֽ T Ҋ ̆

ṿҹ ⱴ ̆TMODEҹ0 ̆CTCTCҹ ṿȂ 

CTSCAN̔ ꜚ ᵬ ᵝ 

0 =  

1 = ᶏ ̂Ҍ CT-FSMᵬ ᵝ̃ 

TMODE̔T ᵬ ᵝ 

0 =  
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1 = ᶏ T ̂Ҍ CT-FSMᵬ ᵝ̃ 

MUTUALMODE̔ԑ ᵝ 

0 = ԑ  

1 = ԑ  

TOUCHEN̔ ᶏ ᵝ 

0 = ̂ ᵬ ̃ 

1 = ᶏ ̂ᾛ ᵬ ̃ 

RESULTVAL1WIN̔ CT_RESULT  

0 = RESULTVAL1ҩSNSCLKῤ  

1 = RESULTVAL1ph2ῤ  

GPIOCHARGEEN̔GPIOᾟ ᶏ ᵝ 

0 = ∆ CX CAS̆Ҍ GPIOᾟ ̕ ץ SW_BAPU

CTOUCHῤ ᾟ  

1 = ∆ CX CAS̆ GPIOᾟ  

SNSCKEN̔SNSCLKᶏ ᵝ 

0 = SNSCLK̂ ᴪ ᵝSNSCLK̃ 

1 = ᶏ SNSCLK̂ SNSCKENҹľ1Ŀ ̆ LFSRCLEARΏľ1Ŀᴪᾢ

ᵝSNSCLK̆ ꜚSNSCLK̃ 

VALCMPSEL̔Ḡ ̆ ҹ0 

CMPFILTDL<2:0>R̔EC ᵝ̆ CMPFILTDL0 ̆ ҩ

ῤIDAC ᴪ ꜚȂ 

0 = Ҍ  

1 = 1ҩ  

7 = 7ҩ  

27.4.2  CT_CMPCFG└  

 27-4 CT_CMPCFG┼  
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TAZSKIP̔ҹ1 ̆ CT-FSM TAZ  

AZ1SKIP̔ҹ1 ̆ CT-FSM AZ1  

AZ0SKIP̔ҹ1 ̆ CT-FSM AZ0  

AZTIME<7:0>̔ ꜚ ᵝ̂ץSNSCLKҹ ̃ 

CMPPHASE̔RECCMP └ 

0 = /γ  

1 =  

HSDUMEN̔Ḡ ̆ ҹľ0Ŀ 

RECAZEN̔RECCMP ‰ᶏ ᵝ 
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0 = Ҍᶏ  

1 = ᶏ  

FBMODE̔RECCMP₮Ḥ ̆ ԍ └IDAC ҉ ῏ 

1 = RECCMP ₮ᵬҹIDAC̓͂ ῏̂IACT/IBCM/IACM̃   

└ 

0 = RECCMP ₮̂Digital_RECCMPOUT̃ᵬҹ

IDAC̓͂ ῏ └̂IACT/IBCM/IACM̃ 

RECCMPPHASE<1:0>̔REC ₮ ᵝ ᵝ̆ ᵝ ‗ ԅѿ

Ȃɒ ̆ 10 B̆ADSENSECNTph2 RECCMP

҉ Ҋ ̂ RECCMPPOL ̃̆ ⌠̆

SENSE ӈҹѿҩ SENSEҹ̆ ⱴ⌠BADSENSECNT

Ȃ 

00 = RECCMPҩph1-ph2  

01 = RECCMP₮ ph1ῤ  

10 = RECCMP₮ ph2ῤ  

11 = RECCMP₮ ph1ph2№≢ ̂ ԍԑ ̃ 

RECCMPPOL<1:0>̔RECCMP ᵝ,‗ ԅRESULTVALRECCMP

ᵞ ̆Ӟ‗ BADSENSECNTRECCMP҉

Ҋ ȂIDACSINK Ҋ ̆SOURCE҉ ᵞ

Ȃ 

00 = IDACA ᵬҹ ₮ └ 

01 = IDACB ᵬҹ ₮ └ 

10 = ph2IDACA ̆ph1 IDACB  

RECCMPEN̔REC RECCMPᶏ ᵝ 

0 = Ҍᶏ  

1 = ᶏ  

HSAZEN̔ HSCMP ‰ᶏ ᵝ 

0 = Ҍᶏ  

1 = ᶏ  

HSCMPINV̔ HSCMPEX ҉̆ ᵬҹDigitalHSCMP

῀Ȃ̂ CT-FSM Ҋ̆ Digital_HSCMPҹ1 ̆ ̆

Digital_HSCMPҹ0 ҹᾟ ̕ T Ҋ̆ Digital_HSCMP̆

CON_TSAM ̕ SCS Ҋ ̆ Digital_HSCMPҹ 0̆

SWBAPU/SWBBPU/SWBAPD/SWBBPD῏ Digital_HSCMPⱳ ѿ̕

SCSSINK Ҋ̆ᴪ HSCMPINVҹľ1Ŀ̃  

0 = Ҍ  

1 =  

HSCMPEN̔ HSCMPᶏ ᵝ 

0 = Ҍᶏ  

1 = ᶏ  
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27.4.3  CT_STIE Ҭ  

 27-5 CT_STIEҲ  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u 0 u

R/W R
/W

R
/W

R
/W R R R R R R R R R

ᵝ

S
C

A
N

IE

C
O

N
N

O
R

M
IE

C
O

N
IN

IT
IE

W
R

E
G

D
O

N
E

C
T

S
E

N
S

E

S
C

A
N

IF

C
O

N
N

O
R

M
IF

C
O

N
IN

IT
IF

C
H

A
R

G
E

S
IG

S
Y

N
H

S
C

M
P

O
U

T

C
O

N
W

S
T

S
Y

N
R

E
C

C
M

P
O

U
T

 

SCANIE̔SCANIFҬ ᶏ  

CONNORMIE̔CONNORMIFҬ ᶏ  

CONINITIE̔CONINITIFҬ ᶏ  

WREGDONEC̔T_SPECIALΏ῀ ᵝ Ώ̆CT_SPECIAL╠ Ḡ ᵝҹñ0ò̆

↕ΏҌԅ Ώ ᵬȂ ᵝҹ ᵝȂ 

1 = Ώ῀ 

0 = ҉ѿ Ώ Ώ῀CT_SPECIAL 

CTSENSE̔ ԍSNSCLK̆ ԍ ꜚGPIO ᵬḤ Ȃ 

SCANIF̔ ⌠ ̆ ᵝ 1 

CONNORMIFC̔T-FSM CON_NORMCON_TSAMғ ╠

̆ ᵝ 1Ȃ̂ ꜚ ̆ ѿҩ Ӟᴪ 1̃  

CONINITIF̔CT-FSM CON_INITCON_COARSE ̆ ᵝ 1Ȃ

̂ ꜚ Ӟ ̃ 

CHARGESIG̔CHARGESIGҹᶏ GPIOCX/CShield‰ᾟ ᵬḤ ̆ñ1òף

ᾟ ҹ 

SYNHSCMPOUT̔HSCMP ₮ᵝ 

1 = >  

0 = <  

CONWST̔CT-FSMᵬ ᵝ 

1 =  

0 =  

SYNRECCMPOUT̔Digtial_RECCMPOUT₮ᵝ̂ ῏̃ 

27.4.4  CT_SCANVALCFG0 

 27-6 CT_SCANVALCFG0 
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ᵝ SCANVAL1<15:0> SCANVAL0<15:0>
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27.4.5  CT_SCANVALCFG1 

 27-7 CT_SCANVALCFG1 
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ᵝ SCANVAL3<15:0> SCANVAL2<15:0>

 

27.4.6  CT_SCANVALCFG2 

 27-8 CT_SCANVALCFG2 
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ᵝ SCANVAL5<15:0> SCANVAL4<15:0>

 

27.4.7  CT_SCANVALCFG3 

 27-9 CT_SCANVALCFG3 
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ᵝ SCANVAL7<15:0> SCANVAL6<15:0>

 

27.4.8  CT_SCANVALCFG4 

 27-10 CT_SCANVALCFG4 
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ᵝ SCANVAL9<15:0> SCANVAL8<15:0>
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27.4.9  CT_SCANVALCFG5 

 27-11 CT_SCANVALCFG5 
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ᵝ SCANVAL11<15:0> SCANVAL10<15:0>

 

SCANVALx<15:0>̔ ꜚ Ҋ x ṿȂ̂ x=0,1,...,11̃ 

27.4.10  CT_CONSAM  

 27-12 CT_CONSAM  
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ᵝ CONNORM<15:0> CONINIT<15:0>

 

CONNORM<15:0>̔CT-FSM CON_NORM ̆ ҹ 0↕ CT-FSM

CON_NORMȂ 

CONINIT<15:0>̔ T Ҋ̆CONINITҹCT-FSM CON_INIT ̆

ҹ 0↕ CT-FSM CON_INITȂ T Ҋ̆CONINITҹ

CON_TCHARGE  

27.4.11  CT_RESULT 

 27-13 CT_RESULT 
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ᵝ RESULTVAL2<15:0> RESULTVAL1<15:0>

 

RESULTVAL2<15:0>̔ץCTOUCHᵬ ҹ Digital_RECCMPOUTSNSCLK

ҹᵞ ̂ph1̃ ₮ ̆ Ḡ RESULTVAL2Ȃ 

RESULTVAL1<15:0>̔ MUTUALMODE=1̆ץ CTOUCHᵬ ҹ

Digital_RECCMPOUTSNSCLKҹ ̂ph2̃ ₮ ̆

Ḡ RESULTVAL1̕ MUTUALMODE=0̆ץCTOUCHᵬ

ҹ Digital_RECCMPOUTSNSCLKҩ ῤ ₮ ̆

Ḡ RESULTVAL1Ȃ 

 

̔ ∆ ҹҌ ̆ ꜚCT-FSM Ṝᴪ ῒ Ȃ  
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27.4.12  CT_STATE  

 27-14 CT_STATE  
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TCHANNEL

<3:0>
S
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T
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E

<
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:0
>

BADSENSECNT<7:0> SYNSTATECNT<15:0>

 

TCHANNEL<3:0>̔ ̆ ╠  

0000 = 0 

0001 = 1 

0010 = 2 

0011 = 3 

éé 

1011 = 11 

ῒז = Ḡ  

SYNCONSTATE<3:0>̔ CT-FSM╠ ̂ ᵝ╠̆ ᾢ CT_SPECIAL

SYNUPDATEΏñ1ò̃ 

BADSENSECNT<7:0>̔ REC Ḥ ѿҩ ῤ ⌠REC

VREF ̆ ҹ ̆ ⱴ

BADSENSECNTȂ ѿ ꜚCT-FSM Ṝ̆ ᴪ BADSENSECNTȂ 

SYNSTATECNT<15:0>̔ T ̆ CT-FSM CON_NORMCON_INIT 

▼ᵩ ̕ Ӟ̆ CT-FSM CON_AZ▼ᵩ ꜚ

Ȃ T Ҋ̆CT-FSM CX ᾟ   VREF

SNSCLKṿ̂ ᵝ╠̆ ᾢ CT_SPECIAL SYNUPDATE

Ώñ1ò̃Ȃ 

27.4.13  CT_LFSRCTL└  

 27-15 CT_LFSRCTL┼  
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S
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E
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SNSDIV<11:0>

 

PDCKSEL̔ ᵞⱳ Ҋ̆  

0 = γⱳ 4MHz  

1 = 16MHz  

SNSCKSEL<1:0>̔CTOUCHᵬ SNSCLK ᵝ 

00 = SCLKҹCTOUCHᵬ SNSCLK 

01 = HFCLKҹCTOUCHᵬ SNSCLK 

10 = LFCLKҹCTOUCHᵬ SNSCLK 
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11 = PDCKSEL ᵬҹCTOUCHᵬ SNSCLK 

LFSRBITUSE<1:0>̔ LFSR ҩLSB ѿҩ ̆Ῥⱴ҉SNSDIV̆ ⌠

№ ץ̆ ⌠SNSCLK ⱳ Ȃ 

00 = ᶏ 2β LSB̆ [-2,1] 

01 = ᶏ 3β LSB̆ [-4,3] 

10 = ᶏ 4β LSB̆ [-8,7] 

11 = ᶏ 5β LSB̆ [-16,15] 

LFSRMSBSEL̔ LFSR ⱳ  

0 =  

1 = LFSRMSB ᵬҹSNSCLK 

LFSRSHIFT<3:0>̔ ⱴ҉SNSDIVӊ╠̆ ҩSNSCLKῤ L̆FSRᴪ LFSRSHIFT

ҩ Ȃ SNSCLKץ CTOUCHᵬ ҹ № ṿ

=(SNSDIV+1)+LFSR_OUT<<(LFSRSHIFT+1)̕ LFSRMSBSEL=1̆ ⱳ

Ȃ 

LFSRSIZE<2:0>̔LFSR ҹ ᵝ  

000 = Ҍᶏ ⱳ ̆LFSR_OUT=0 

001 = ᶏ 6β LFSR̆ LFSR ҹf(x)=X^6+X^4+X^3+X+1 

010 = ᶏ 7β LFSR̆ LFSR ҹf(x)=X^7+X^4+X^3+X^2+1 

011 = ᶏ 9β LFSR̆ LFSR ҹf(x)=X^9+X^4+X^3+X+1 

100 = ᶏ 10β LFSR̆ LFSR ҹf(x)=X^10+X^4+X^3+X+1 

101 = ᶏ 8β LFSR̆ LFSR ҹf(x)=X^8+X^4+X^3+X^2+1 

110 = ᶏ 12β LFSR̆ LFSR ҹf(x)=X^12+X^7+X^4+X^3+1 

111 =  

SNSDIV<11:0>̔SNSCLK№ ṿ̆ ᶏ ⱳ ̆SNSDIVⱴ҉LFSR_OUT

Ҍ ₮ӞҌ Ṣᵝ̆ғⱴ ԍ LFSRSHIFT̆ץḠ

LFSRSNSCLKῤ ᵝ Ȃ 

27.4.14  CT_SNSWID└  

 27-16 CT_SNSWID┼  
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SNSWID<11:0>

 

SELWID̔SNSWID └ᶏ ᵝ 

0 = SNSWID└  

1 = ᶏ SNSWID└  

PH1OVERLAP̔ph1Ҍ֜ ᵝ 

0 = ph1ҹSNSCLK Ḥ ̆ ԍ ̆GPIOῤ Ḡ Ҍ֜

 

1 = ᶏ Ҍ֜ └̆ph1ҹSNSCLK Ḥ ̆ SNSCLKγӊ ̆

ph1ᴪ ѿҩCTOUCHᵬ ҹ  
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PH2OVERLAP̔ph2Ҍ֜ ᵝ̆ PH1OVERLAP 

SNSPOL̔ └ᵝ 

0 = SNSCLKץ ̂ph1ᾢԍph2₮ ̃ 

1 = SNSCLKץᵞ ̂ph1ᾢԍph2₮ ̃̆ ҹ ’Ҋ

Ȃ 

SNSWID̔SNSCLK ᵝȂ SELWIDҹ 0̆ ↕ ҹ[(SENSE_DIV+1) 

+ LFSR_OUT<<(LFSRSHIFT+1)]/2̕ ↕ ̂SNSWID+1̃ ‗ Ȃ

ᶏ Ҍ֜ ̆ Ӈ SNSCLK /γ 2ҩ

CTOUCHᵬ Ȃ 

27.4.15  CT_REFBUF└  

 27-17 CT_REFBUF┼  
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REFISHRINK̔REF └ᵝ 

REFBYPASS̔ └ᵝ 

0 = REF ῤ BUFFER-OP ₮ 

1 = Ҍ REF ῤ BUFFER-OP ₮ 

VREFLSEL<4:0>̔VREFLO № ᵝ̆ṿ №  

REFGAIN<4:0>̔REF₮ └ᵝ 

REFGENEN̔REF BUFFER-OPᶏ ᵝ 

0 = Ҍᶏ  

1 = ᶏ  

REFFOLLEN̔REF₮ └ᵝ 

REFIBOOST<1:0>̔REFⱳ ᵝ 

REFVDDEN̔REFGENᶏ VDD№ ₮ᶏ  

0 = Ҍᶏ  

1 = ᶏ  

BUFIBOOST<1:0>̔REC-BUFFERⱳ ᵝ 

BUFISHRINK̔REC-BUFFER └ᵝ 

BUFEN̔REC-BUFFERᶏ ᵝ 

0 = Ҍᶏ  

1 = ᶏ  
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27.4.16  CT_IDACCTL0└  

 27-18 CT_IDACCTL0┼  
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IDACTRIM
<7:0>

 

IDACSBIASEN̔IDAC Ẓ ᶏ ̂ IDACAIDACBȁ̃CMP Ẓ ᶏ  

0 = Ҍᶏ  

1 = ᶏ  

IAEXTDUMEN̔IDACA 1bitᶏ  

0 = Ҍᶏ  

1 = ᶏ  

IDACAEN̔IDACAᶏ  

0 = Ҍᶏ  

1 = ᶏ  

IARANGE<1:0>̔IDACA ᵝ  

00 = ѿҩLSB=37.5nA 

01 = ѿҩLSB=300nA 

10 = ѿҩLSB=2.4uA 

11 = ѿҩLSB=1.2uA 

IAVAL<6:0>̔IDACA ṿ  

IAPOL<1:0>̔IDACA  

00 = IDACAҹSOURCE 

01 = IDACAҹSINK  

10 = IDACA SNSCLK̆ph2ҹSOURCĔph1ҹSINK

 

11 = IDACA SNSCLK̆ph2ҹSINK ̆ph1ҹSOURCE

 

IAPOLDYN̔ IAPOL ҹ 10 11̆ IAPOLDYNҹľ1Ŀ̆ ꜛԍ

IDAC Ȃ 

IASWMODE<2:0>̔ IDACALEGᶏ ̆ғIALEGxMDCTLҹ0 ̆LEG

IASWMODE└ ῏ Ȃ 

100 = 000 1 ̆Ῥ ñҍòFBMODE └ RECCMPOUT 

101 = 001 1 ̆Ῥ ñҍòFBMODE └ RECCMPOUT 

110 = 010 1 ̆Ῥ ñҍòFBMODE └ RECCMPOUT 

111 = 011 1 ̆Ῥ ñҍòFBMODE └ RECCMPOUT 

ph2׆ = 000 ⌠Digital_RECCMPҊ  

ph1׆ = 001 ⌠Digital_RECCMPҊ ⌠ph1  

ph2׆ = 010 ⌠Digital_RECCMP Ҋ ⌠ph2  

ph1׆ = 011 ⌠Digital_RECCMPҊ ⌠ph1  

IALEG1MODE̔ ᶏ ᵝ̆ IALEG1MODEҹ1 ̆IDACALEG1
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ᴪ ѿ ⱳ ̆ ꜛῒ ῏ Ȃ 

0 =  

1 = LEG1 ῏  

IALEG1MDCTL̔LEGᶏ └ 

0 = IDACALEG1ᶏ SENSE LEG1ENIASWMODE └ 

1 = IDACALEG1ᶏ SENSE LEG1EN└ 

IALEG2MODE̔ ᶏ ᵝ̆ IALEG2MODEҹ1 ̆IDACALEG2

ᴪ ѿ ⱳ ̆ ꜛῒ ῏ Ȃ 

0 =  

1 = LEG2 ῏  

IALEG2MDCTL̔LEGᶏ └ 

0 = IDACALEG2ᶏ SENSE LEG2ENIASWMODE └ 

1 = IDACALEG2ᶏ SENSE LEG2EN└ 

IALEG2EN̔IDACALEG2ᶏ  

0 = Ҍᶏ  

1 = ᶏ  

IALEG1EN̔IDACALEG1ᶏ  

0 = Ҍᶏ  

1 = ᶏ  

IDACTRIM<7:0>̔IDAC ῀ ᵝ̆ץ ⌠9.6uAҹ‰̆ ץ ҹ111 0000 

27.4.17  CT_IDACCTL1└  

 27-19 CT_IDACCTL1┼  
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IDACPCEN̔IDACẒ └ᵝ 

0 = Ẓ  

1 = VDDᵬҹ ҩIDACPCAScodeẒ Ȃ 

IBEXTDUMEN̔ IDACCTL0β  

IDACBEN̔ IDACCTL0β  

IBRANGE<1:0>̔ IDACCTL0β  

IBVAL<6:0>̔ IDACCTL0β  

IBPOL<1:0>̔ IDACCTL0β  

IBPOLDYN̔ IDACCTL0β  

IBSWMODE<2:0>̔ IDACCTL0β  

IBLEG2MODE̔ IDACCTL0β  

IBLEG2MDCTL̔ IDACCTL0β  

IBLEG1MODE̔ IDACCTL0β  

IBLEG1MDCTL̔ IDACCTL0β  
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IBLEG2EN̔ IDACCTL0β  

IBLEG1EN̔ IDACCTL0β  

IBGPEN̔IDACB-LEG ᵝ 

0 = IDACBLEG1LEG2 ҹCTOUCH ῒ̆ ῏ IBLEGxENȁ

IBLEGxMDCTLȁIBSWMODEץ CT-FSMᵬ ῏ 

1 = IDACBLEG1LEG2 ҹ ̆ῒ ῏ LEGxEN̓͂ 

IAGPEN̔IDACA-LEG ᵝ 

0 = IDACALEG1LEG2 ҹCTOUCH ῒ̆ ῏ IALEGxENȁ

IALEGxMDCTLȁIASWMODEץ CT-FSMᵬ ῏ 

1 = IDACALEG1LEG2 ҹ ̆ῒ ῏ LEGxEN̓͂ 

IBHSCMPEN̔ IBGPEN=0ĬBLEGxMDCTL=0ғIBLEGxEN=1̆ IBHSCMPEN=1̆

↕ᶏ Digital_HSCMPOUTᵬҹIDACBLEG῏Ȃ IBHSCMPEN=0̆

↕ IBSWMODE‗ Ȃ̂ ᵝҹḠ ̆ ԍ CShield̆ IDACף

SWBBPU/SWBBPD̃ 

27.4.18  CT_SWCTL3  

 27-20 CT_SWCTL3 
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RESBAPU<1:0>̔ ῏BAPU ṿ  

RESBAPD<1:0>̔ ῏BAPD ṿ  

RESBBPU<1:0>̔ ῏BBPU ṿ  

RESBBPD<1:0>̔ ῏BBPD ṿ  

00 = γ  

01 = Ҭ  

10 =  

11 = Low-EMI῏ 

SWBAPU<2:0>̔RECBUSAVDD ꜚ ῏ 

SWBAPD<2:0>̔RECBUSAGND ꜚ ῏ 

SWBBPU<2:0>̔RECBUSBVDD ꜚ ῏ 

SWBBPD<2:0>̔RECBUSBGND ꜚ ῏ 

000 =  

001 =  

010 = ph1 ῤ  

011 = ph2 ῤ  

100 = ph1&̂~Digtial_HSCMPOUT̃  

101 = ph2&̂~Digtial_HSCMPOUT̃  

110 = ̂~Digtial_HSCMPOUT̃ҹ  

SWREFSEL<1:0>̔REC-BUFFER ̆ ԍ Ȃ 
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00 = Ҍ  

01 = TOUCHBUSB 

10 =  

11 = ∆ 1.2V 

SWBBID̔RECBUSBTOUCHBUSB ῏̆1 ̆0↕ ӊ 

SWBAID̔SWBAPx TOUCHBUSA̓͂ ̆1 ̆0↕ ӊ 

SWIBCB̔IDACB RECBUSB̓͂ ̆1 ̆0↕ ӊ 

SWIAIB̔IDACA IDACB ῏̆1 ̆0↕ ӊ 

SWSMBB<1:0>̔TOUCHBUSB REC  

SWHMTB<1:0>̔CMA HSCMP ῏ 

SWSMTB<1:0>̔CMB RECCMP ῏ 

00 =  

01 =  

10 = ph1 ῤ  

11 = ph2 ῤ  

27.4.19  CT_SWCTL2  

 27-21 CT_SWCTL2 
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SWHMCM̔CX HSCMP ῏̆1 ̆0↕ ӊ 

SWHMCT̔CAS HSCMP ῏̆1 ̆0↕ ӊ 

SWHMBB̔TOUCHBUSBHSCMP ῏̆1 ̆0↕ ӊ 

SWHMCA̔RECBUSAHSCMP ῏̆1 ̆0↕ ӊ 

SWHMCB̔RECBUSBHSCMP ῏̆1 ̆0↕ ӊ 

SWHMCG̔CX GND ῏̆1 ̆0↕ ӊ 

SWHMTA<1:0>̔CMA HSCMP ῏ 

00 =  

01 =  

10 = ph1 ῤ  

11 = ph2 ῤ  

SWHNVH̔VREFHIHSCMP ῏̆1 ̆0↕ ӊ 

SWHNVL̔VREFLO HSCMP ῏̆1 ̆0↕ ӊ 

SWHNBA̔TOUCHBUSAHSCMP ῏̆1 ̆0↕ ӊ 

SWHNBB̔TOUCHBUSBHSCMP ῏̆1 ̆0↕ ӊ 

SWHNBU̔REC-BUFFER₮ HSCMP ῏̆1 ̆0↕ ӊ 

SWSNVH̔VREFHIRECCMP ῏̆1 ̆0↕ ӊ 

SWSNVL̔VREFLO RECCMP ῏̆1 ̆0↕ ӊ 

SWSNBU̔REC-BUFFER₮ RECCMP ῏̆1 ̆0↕ ӊ 
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SWSMTA<1:0>̔CMA RECCMP ῏ 

00 =  

01 =  

10 = ph1 ῤ  

11 = ph2 ῤ  

SWSMSH̔CShieldRECCMP ῏̆1 ̆0↕ ӊ 

SWSMXT̔VREFEXTRECCMP ῏̆1 ̆0↕ ӊ 

SWSMCG̔GND RECCMP ῏̆1 ̆0↕ ӊ 

SWSMVH̔VREFHIRECCMP ῏̆1 ̆0↕ ӊ 

SWSMCB̔RECBUSBRECCMP ῏̆1 ̆0↕ ӊ 

SWSMCA̔RECBUSARECCMP ῏̆1 ̆0↕ ӊ 

SWSMBA<1:0>̔TOUCHBUSARECCMP ῏ 

SWSMCT<1:0>̔CAS RECCMP ῏ 

SWSMCM<1:0>̔CX RECCMP ῏ 

00 =  

01 =  

10 = ph1 ῤ  

11 = ph2 ῤ  

SWSMOP̔Ḡ ̆OPẒ ⌠RECCMP ῏ 

27.4.20  CT_SWCTL1  

 27-22 CT_SWCTL1 
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RESCMCP<1:0>̔CX ⌠CTOUCH ῤ ṿ 

00 = γ  

01 = Ҭ ṿ 

1x = ṿ 

SWCMCP̔CX ⌠CTOUCH ῤ CX ῏̆1 ̆0↕ ӊ 

SWCMBA<2:0>̔ῤ CX ⌠TOUCHBUSA̓͂  

000 =  

001 =  

010 = ph1ῤ ̆ᶏ ῏ 

011 = ph2ῤ ̆ᶏ ῏ 

110 = ph2ῤ ̆ᶏ Low-EMI῏ 

111 = ph1ῤ ̆ᶏ Low-EMI῏ 

RESCTCP<1:0>̔CAS ⌠CTOUCH ῤ CAS ṿ 

00 = γ  

01 = Ҭ ṿ 
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1x = ṿ 

SWCTCP̔CAS ⌠CTOUCH ῤ CAS ῏̆1 ̆0↕ ӊ 

SWCTBA<2:0>̔ ῤ CAS ⌠TOUCHBUSA̓͂  

000 =  

001 =  

010 = ph1ῤ ̆ᶏ ῏ 

011 = ph2ῤ ̆ᶏ ῏ 

110 = ph2ῤ ̆ᶏ Low-EMI῏ 

111 = ph1ῤ ̆ᶏ Low-EMI῏ 

SWIACM<2:0>̔IDACA⌠ῤ CX ῏ 

SWIACT<2:0>̔IDACA⌠ῤ CAS ῏ 

SWIBCM<2:0>̔IDACB⌠ῤ CX ῏ 

ph2׆ = 000 ⌠Digital_RECCMPҊ ̆Ῥ ñҍòFBMODE 

└ RECCMPOUT 

ph1׆ = 001 ⌠Digital_RECCMPҊ   ⌠ph1 ̆

Ῥ ñҍòFBMODE └ RECCMPOUT 

ph2׆ = 010 ⌠Digital_RECCMPҊ    ⌠ph2 ̆

Ῥ ñҍòFBMODE └ RECCMPOUT 

ph1׆ = 011 ⌠Digital_RECCMPҊ ⌠ph1  

׆ ph2 ⌠ Digital_RECCMPҊ ⌠ ph2 ̆Ῥ

ñҍòFBMODE └ RECCMPOUT 

100 =  

101 = ᶏ FBMODE└ RECCMPOUTᵬҹ ῏ └Ḥ  

110 =  

111 = CT-FSMԍCON_NORM/CON_INIT/CON_TSAM Ҋѿ  

SWCTCB<1:0>̔CAS⌠RECBUSB̓͂  

00 =  

01 =  

10 = ph1 ῤ  

11 = ph2 ῤ  

SWBUBY̔REC-BUFFER͂ ₮ ῏̆1 ̆0↕ ӊ 

SWBULO̔VREFLO REC-BUFFER ῏̆1 ̆0↕ ӊ 

SWBUHI̔VREFHIREC-BUFFER ῏̆1 ̆0↕ ӊ 

SWBUCT<1:0>̔REC-BUFFER₮ ῤ CAS ῏̆1 ̆0↕ ӊ 

00 =  

01 =  

10 = ph1 ῤ  

11 = ph2 ῤ  

FXIDACAND̔Ḡ ̆ IACM/IBCM/IACT῏ ῏̆ ҹ1 
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27.4.21  CT_SPECIAL└  

 27-23 CT_SPECIAL┼  
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SYNUPDATE̔ └ᵝ̆ SYNCONSTATESNTSTATECNTṿ ̆

ᵝΏñ1òȂ 

CONABORT̔ ᵝΏñ1ò̆CT-FSM ⌠CON_IDLĔ CT-FSMҹ Ȃ 

CONSTART̔ ᵝΏñ1ò̆ ꜚCT-FSM 

LFSRCLEAR̔ ᵝΏñ1ò̆ LFSROUT̕ SNSCKEN=1ᵝΏñ1ò̆↕

ᴆ ꜚ ⱴѿҩ ꜚLFSRᵬȂ 

CONINITIC̔ ᵝΏñ1ò Ҭ ᵝCONINITIF 

CONNORMIC̔ ᵝΏñ1ò Ҭ ᵝCONNORMIF 

SCANIC̔ ᵝΏñ1ò Ҭ ᵝSCANIF 

 

̔Ώ ӊ╠ ḠCT_STIEҬ WREGDONEᵝҹ0Ȃ 

27.4.22  CT_DELTAVAL 

 27-24 CT_DELTAVAL 
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ᵝ DELTAVAL<15:0>

 

DELTAVAL<15:0>̔ ꜚ Ҋ ṿẒ ̆ SCANVALx ṿȂ 
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27.5 ᵲ  

CTOUCH ҊҺץ ̔ 

 ̧ GPIOᾝ 

 ̧ ̂TOUCHBUS̃ 

 ̧ Repeat Counter̂REC̃ └  

 ̧ IDAC 

 ̧ ∆  

 ̧ CT-FSM  

 ̧ ֟ ᾝ 

27.6 GPIOᾣ 

CTOUCH Ҭ̆GPIOᾝ Ҋץ ̔ 

 ̧  

 ̧ ꜚ ԑ  

 ̧ ꜚ Ḥ  

 ̧ CTOUCH  

27.6.1   

Ҭ̆ ⌠GPIOSensorVREFGNDӊ ℗ ȂCTOUCH

ᶫԅң ℗ VREFGND ῏ Ȃ 

 ̧ GPIO̓͂ ℗  

 ̧ Low-EMI῏℗  
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27.6.1.1  GPIO ̓͂  

GPIOᴅӺ

Cs ph1

ph2

TOUCHBUSA

Vc

 

 27-4 GPIOῗ  

ph1

ph2

VREF

Vc

FSW
ҐᴬῊ

 

 27-5 GPIO  

GPIO ҹREC ̆ ᴪ TOUCHBUSAGNDӊ ℗ Ȃ℗ ῏

ᶏ ңҩ ֜ Ȃ ph1 ̆GPIO ⌠ ̆Csῃ Ȃ ph2 ̆Cs

⌠TOUCHBUSĂ ԍTOUCHBUSA VREF҉̆ Csᴪᾟץ ⌠VREFȂ 

GPIO̓͂ ץ ҹ TOUCHBUSAӊ ѿҩ REQȂ ҩ

ᵬᴪᶏ TOUCHBUSA׆ ISWȂ 

SWS

EQ
FC

R
1

=  

CS=  

FSW=  

GPIOᴅӺ

Vc

ph1

ph2

TOUCHBUSA TOUCHBUSA

REQ

ISW

I S
W

ISW

ISW

 

TOUCHBUSAה 27-6   

27.6.1.2  Low-EMI ̓͂  

VREF ӊ ℗ ᴪ ṿ ׆̆
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̂EMĨȂҹԅ⁞ EMĬ ᶏץ Low-EMI῏ȂLow-EMI῏ΐ

└ ῏Ḥ ҉ /Ҋ ̆ ⁞ᴪץ EMIȂ 

GPIOᴅӺ

Vc

Cs

ph1

ph2

T
O

U
C

H
B

U
S

A

CX

Low-EM IẦԋ

Low-EM IẦԋ

GPIOẂ

 

ph1

ph2

VREF

Vc

FSW
ҐᴬῊ

 

 27-7 -Low-EMIῗ 

27.6.1.3  ԑ ꜚ 

ԑ ңҩ ӊ ԑ ṿȂѿҩGPIOᵬҹ ̂TX̃̆

ѿҩᵬҹ ̂RX̃Ȃ 

GPIOẂ

RX

CM

TOUCHBUSA

TX

GPIO

GPIO

ᾭḔ ֧ ט

SNSCLK

 

 27-8 ԝ ꜠ 
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SNSCLK

VTX

VREF

FSW

VDD

VRX

 

 27-9 ԝ ꜠IO  

TX ᶏ Ḥ ꜚȂRX ⌠TOUCHBUSA TX⌠RX ’Ȃ

SNSCLKҹ ̆ TX׆ ⌠RX ȂRX ҉ VREF׆̆ ᾟ

ȂSINK IDAC ⌠TOUCHBUSĂ RX ⌠VREFȂ ᵌ ̆

SNSCLKҹᵞ ̆ RX׆ ⌠TXȂRX Ḡ VREFҊ ⌠ ѿҩᵞԍVREF

҉ȂSOURCE IDAC TOUCHBUSĂ RX VREFȂ 

27.6.2  ꜚ 

Ḥ ℗ Shield(VREF-GND)̆ ⁞ץ Sensor CpȂ

ץ ᵣ Ḥ ̆ ԅ ȂShieldḤ SensorḤ

ἝȂ ᶏץ ң ̔ 

 ̧  Shield drive 

 ̧ ῤ  Shield drive 

27.6.2.1   Shield drive 

GPIOᴅӺ

CShield ph1

ph2

TOUCHBUSB

CAS

ph2

GPIOᴅӺ
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ph1

ph2

VREF

VShield

FSW
ҐᴬῊ

 

 27-10 ShieldGPIO - ꜠  

ph1ᵝҊ̆CShieldῃ Ȃ ph2ᵝҊ̆CShieldCAS ⌠

TOUCHBUSB̆CAS ̂ ҉ѿҩ ph1ᵝ ᾟ ⌠ VREF̃ҍ CShield῍֣ ̆

TOUCHBUSB Ӟ ⌠ ̂ ҩ ԍ VREF̃Ȃ ῏

TOUCHBUSBᾟ ̆TOUCHBUSB⌠VREFȂShield GPIO

ἝȂ 

27.6.2.2  ῤ  Shield drive 

GPIOᴅӺ

VShield

CShield

ph1

ph2

T
O

U
C

H
B

U
S

B

CAS

Low-EM IẦԋ

Low-EM IẦԋ

GPIOẂ

 

ph1

ph2

VREF

VShield

FSW
ҐᴬῊ

 

 27-11 Ὺ ꜠  

Ҭ ԅᶏ ῤ Low-EMI῏ ꜚ Ȃᶏ Low-EMI῏ᾟ

⁞ץ ԍ ῏ Ȃ 

҉ Ҭ̆Shield GPIO⌠TOUCHBUSB҉̆ ph1β Ҋ̆CShieldᶏ

Low-EMI῏ ῃ Ȃ ph2β Ҋ C̆Shield Low-EMI῏ᾟ ⌠VREFȂ

CShield ⌠VREF̆ ῏ Shield̓͂ Ȃ 
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27.6.2.3   

GPIOẂ

CX

TOUCHBUSA

To  RECCM P

CM A
CM B

 

 27-12 GPIO  

CTOUCH Ғ ̂CXȁCMAȁCMB̃ ῏ⱳ Ȃ ῏

ῖ ṿ Ҋ̔ 

 ̧ CX=2.2nF 

 ̧ CAS=10nF 

 ̧ CMA=CMB=470pF 

Ғ GPIOΐ ⌠TOUCHBUSBRECCMP ⱳ Ȃ CTOUCH

Ҭ̆ TOUCHBUSA҉̂ ԅCAS TOUCHBUSBȂ̃ 
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27.7  

GPIOᴅӺ

Cs ph1

ph2

AM UXBUSA

CSDCM P
CSDCM P OUT

CM OD

VREF

 

 27-13 TOUCHBUSA└Sensor 

GPIOᴅӺ

CShield ph1

ph2

TOUCHBUSB

HSCM P

CAS

VREF

Sequencer
Logic

VDDA

GPIOᴅӺ

 

 27-14 TOUCHBUSB└CShield 

27.8 Repeat Counter┼  

REC└ Ҋץ ̔ 

 ̧ REC  

 ̧ RECBUS 

 ̧  

 ̧ IDAC 

 ̧  

27.8.1  REC  

REC ̂RECCMP̃ CTOUCH Ȃ ѿҩ ̆

̆ ῀Ḥ Ȃ 

῀ ץ TOUCHBUSA/B ̆ ῤ RECBUSA/BȂ

῀ ץ Ȃ ץ

Ȃ 
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῀ ᵞ ȂREC ץ ң ⱳ

Ҋ̔ ᵬ ᵞⱳ Ȃⱳ ץ Ȃ 

∆ Ҭ̆RECCMP ꜚ ⱳ ῀ Ȃ ꜚ

ץ ⱴSNRȂ 

RECCMPץ SCS Ҋ CMP ҊȂ Ҋ̆

RECCMP₮ᴰ ⌠CT-FSM̆ └IDAC Ȃ Ҋ̆ ₮

ץ ᵝ ₮Ȃ 

27.8.2   

REFCM P

VREF12

VREFEXT

TOUCHBUSB

REFGENEN

VRFEHI

VRFELO

 

 27-15 ֥  

֟ ῀ѿҩ ̆ ץ / ҹң ₮ V̔REFHI

VREFLOȂ 

 

֟ ῀ ̔ 

 ̧ ҉1.2V  

 ̧ ῀  

 ̧ TOUCHBUSB 

№ 32ҩ № ₮Ȃ ẠVREFHIȂ ץ ᶏ ’

VREFLOȂ ұӞ ץ ⌠VDDA№ ᵬ Ȃ 

֟ BYPASSⱳ ̆ Ҋ̆VREFHI῀ ᵞ

₮Ȃ 

27.8.3  IDAC 

CTOUCH ңҩ ̂IDAC̃Ȃ ҩ IDACΐ 7bit ̆ ΐ

SOURCESINKң Ȃ 

IDACA ⌠RECBUSĂҺ ȂIDACBӞ ץ SWIAIB

⌠IDACAȂ 

IDACAIDACB ᵝLSB̔37.5nĂ300nĂ1.2uĂ2.4uAȂ 

ҩ IDAC ץ ῏ Ȃ ҩ IDACץ ᶏ ңҩ LEĞ ңҩ
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₮̆ ⌠ѿҩ8bitIDAC Ȃ ғ̆ SWIAIB ̆ңҩIDAC ᵬץ

ҹ IDACⱳ ᶏ Ȃ 

27.9 √  

∆ ѿҩ ̂HSCMP̆̃Low-EMI῏ REF-BUFFERȂ

HSCMPѿҩ ̆ └ ꜚȂ ғ̆HSCMPӞᴪ ᵬҹ

CX̆ CAS̆CMĂCMB ∆ ȂLow-EMI ⁞ SensorShieldḤ ҉ /Ҋ

̆⁞ EMIȂ 

27.9.1  ꜚ  

CTOUCH ң ꜚ ̔ 

 ̧ GPIOꜚ  

 ̧ Low-EMIꜚ 

27.9.1.1  GPIOꜚ  

Cs Cf
PH1

PH2

GPIO SCS Sensing 
Soursing mode

BUSABUSB
M odulat ion IDAC Compensation IDAC

CShield
PH1

PH2

GPIO Shielding 
Sensing

(PH1orPH2)& HSCM P
HSCM P

VREF

CX
= 2.2nF

CAS
= 10nF

SCS and Shield ing both use GPIO Sensing

RECCM P

VREF

CLD

 

 27-16 ᶕ CAS HSCMP꜠  

ph1ᵝҊ̆ CShield⌠ Ȃ CAS ҉ѿҩ ph2ᵝ ᵞԍ

VREF̆ ph1’Ҋ ᾟץ Ȃ ph2̆ CShieldCASᾟ ⌠VREFȂҊѿҩ

ph1ҊCAS ᾟ Ȃ 
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27.9.1.2  Low-EMIꜚ 

Cs Cf

BUSABUSB
M odulat ion IDAC Com pensat ion IDAC

CShield

PH1orPH2
& HSCM P

HSCM P

VREF

CX= 2.2nF

SCS and Shield ing both use Low-EM I Sensing

RECCM P

VREF

Low EM I PH2

Low EM I PH1

Low EM I PH1

CLD

CAS= 10nF

Low EM I PH2

 

 27-17 ᶕ Ὺ Low-EMI꜠  

ῤ ꜚ ᶏ Low-EMI῏ ꜚCShieldȂ 

Ҋ̆Shield TOUCHBUSBȂ ph1β Ҋ̆CShield⌠ Ȃ

CAS HSCMPᾟ Ȃph2β Ҋ̆CShieldCAS ⌠VREFȂ 

27.9.2  ∆  

ҩSensor̆CX̆ CAS̆CMA/B RECCMPHSCMP∆

⌠VREFȂ∆ ץ ңҩ ̔ Ȃ 

̔ ᶏ HSCMP Ȃ 

27.10 Digital CT-FSM 

ҹԅ⁞ CPU ̆CTOUCH ΐ ѿҩCT-FSMȂ ץ ∆

└CTOUCHᴆȂ 

27.10.1  CT-FSM 

CT-FSM ץ Ҭ └CTOUCHᴆȂ ֟ץ Ḥ ꜚ └

῏ ғ ֟ Ҭ ȂCT-FSMץҊ ̔ 

 ̧  

 ̧ ∆  

 ̧ ꜚ  

 ̧ REC ∆  

 ̧ REC  

 ̧ T  

 ̧ T  
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REC Ҋ̔ 

COARSEMODE=1

CON_I DLE

Y

CON_COARSE

CONSTART=1
N

Y

TMODE=1

N

CON_TAZ

TAZSKI P=1

CON_TDI SCHARGE

CON_TSAM

Y N

Y

Y
N

̆
I NI TҬ ᵝ

ľ1Ŀ

AZ0SKI P=1

CON_AZ0

CON_I NI T

CONI NI T=0

CON_AZ1

AZ1SKI P=1

CON_NORM

CONNORM=0

N Y

YN

YN

Y

N

Sampl e ̆
̆NORMҬ ᵝ

ľ1Ŀ̆
CT_RESULT ∞

Ԋᴆ̕
ֽ̆ ᴆ ꜚ

⌠ Ԋᴆ ̆SCANI F
ľ1Ŀ̆ NORMҬ
ᵝ ῀CON_NORM ᴪ

ľ1ĿȂ

̆ғ Y

N

Sampl e ̆
̆NORMҬ ᵝ

ľ1Ŀ̆

SYNSTATECNT∞
Ԋᴆ̕
ֽ̆ ᴆ ꜚ

⌠ Ԋᴆ ̆SCANI F
ľ1Ŀ̆ NORMҬ
ᵝ ῀CON_TSAM ᴪ

ľ1ĿȂ

I NI TҬ ᵝ 1

N

NORMҬ ᵝ 1

 

 27-18 CT-FSM   
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27.10.1.1   

ҩ Ҋ̆ ץ CTOUCH Ȃ 

CT-FSMᴪḠ ҩ ̆ ⌠ CT_SPECIALҬ CONSTARTᵝ 1Ȃ

CONABORTᵝ ᴆ 1̆ CONSTARTᵝᴪ ̆ ғCT-FSMᴪ ⌠ ȂCT-

FSM ᴪ CONSTARTᵝȂ 

27.10.1.2  ꜚ  

ꜚ Ҋ̆RECCMPHSCMP ץ ꜚ ⁞ Ȃ ꜚ

ץ ңҩ ̔ ∆ ӊ╠̂AZ0̃ ӊ╠̂AZ1̃Ȃ ꜚ

Ӟ ץ Ȃ ꜚ ӈ CT_CMPCFG AZTIME<7:0>ҬȂ

ꜚ ԍ5us̆ғ 1msꜚ ѿ Ȃ ғ̆ ꜚ ץ

CT_CMPCFGҬ AZxSKIP1 Ȃ 

27.10.1.3  ∆  

GPIOᴅӺ

ph1

ph2

TOUCHBUSA

RECCM P

CX

VREF

LPF

Feedback
Logic

SCS Sequencer
Counter

RawCount

Switch Control

Cs

 

 27-19 CTOUCH  

∆ ̆CT-FSM ñ ñ ∆ CX CMA/B⌠VREFȂ 

Ҋ̆Sensorӊ╠̆CX ∆ ⌠VREFȂ ∆ ̆CX

ᵌ∆ ⌠VREF̆ ∆ ⌠VREFȂ 

CT-FSM ῀ ∆ ̆CS ᴪ TOUCHBUSAGNDӊ╠ ℗

Ȃ ᴪ CX ᵞԍVREF̆ ғ RECCMP Ȃ RECCMP ̆IDAC

ᶏ ̆CX VRFEFȂ ҩ∆ ᶏ CT_CONSAM Ҭ

CONINIT <15:0>Ȃ 
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Cs1

TOUCHBUSA

RECCM P
VREF

ỗẂὶ

LPFGPIO

GPIO

CM A

CM B

Ph1

Ph2

Cs2

CM 12
҉⸗Ḳ
⸗ῴ

Ph1

Ph2GPIO

VDDAPh1

IDACA

IDACB

FB Logic

SCS
Sequencer

Counter

Raw count

Switch Control

 

 27-20 ԝ CTOUCH  

ԑ Ҋ S̆ensor╠ C̆MA CMB ∆ ⌠VREFȂ

ᵌ ⌠VREF̆ Ῥ ∆ ⌠VREFȂ 

CT-FSM῀ ∆ ̆TX VDDA GNDӊ╠℗ Ȃ ph1β

Ҋ R̆X ⌠CMAȂ ҩ CMA VREF̆ғRECCMP Ȃ

RECCMP ̆IDACAᶏ ̆CMA VREFȂ ph2β Ҋ̆RX ⌠

CMBȂ ҩ CMB ᵞԍVREF̆ғ Ȃ RECCMP ĬDACB

ᶏ ̆CMBᾟ ⌠VREFȂ 

∆ ̆CTOUCH ֟ Ҭ Ȃ 

27.10.1.4   

ҩ ̆ Sensor ̆ Ữ⌠CTOUCH Ȃ 

ԅ ᴆ ӊ ̆ ∆ ᵌ Ȃ

Sensor CT_CONSAM Ҭ CONNORM<15:0>Ȃ ̆

CT-FSM CT_STIE Ҭ CONNORMIF֟ Ҭ ̆ ғ CT-FSM Ҭ

CONSTARTᵝ Ȃ 

CT_RESULT Ҭ̆ῒҬ RESULTVAL2ᴪ ph1ῤ ̆

RESULTVAL1CT_ACFG RESULTVAL1WIN ҹ ph2

ҩSNSCLK Ȃ 

27.10.1.5  T /  

CT_ACFG TMODE 1̆ Ӈ ꜚCT-FSM CONSTARTᵝ

̆ ᴪ ῀T Ȃ T Ҋ̆ᶏ HSCMPȂ Ҋ ̆ҹT

Ȃ ╠̆ CT-FSM └ CON_TDISCHARFE0VȂ

CT-FSM῀CON_TSAM p̆h1ph2└GPIOᾟ VDD̆ №֣

CXȂ CX VREF̆ HSCMP₮ ̆Ả Ȃ CT_RESULT

RESULTVAL1Ҭ̆Ӟ ץ CTCLK̂ ᵬ ̆Ӟ

̃ҹ CT-FSM CON_TSAMҬẢ Ȃ 

CT_ACFG CTCTC Ҍҹ0 ᴪ̆ ꜚ R̆ESULTVAL1
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ᴪ ⱴ ṿȂ 

ph1
ph2

+

-VREF
HSCMP

TOUCHBUSA

Cs

CX

VDDA

 

 27-21 T CTOUCH  

  



KF32LS∆ ῳV3.1 

 - 472/592 - 

27.11  

27.11.1  REC ҩSNSCLK  

֜ ֜֜

Vr ef

Ph1 Ph2 Ph1

Vcx

Di gi t al _RECCMPOUT

Vr ef +

Vr ef -

Vr ef

Ph2 Ph1 Ph2

Si nk

RECCMPOUT

Vr ef +

Vr ef -

Sour ce

RECCMPPOL SNSCLK==

Sour ce

Si nk

Vr ef

Ph1 Ph2 Ph1

Vcx

Vr ef +

Vr ef -

CMPPHASE ӈ ԍ t r i p
ӊ ̆I DAC̓͂ ̆CX ԍ ̆
ץ VREF ꜚ̆ Ṝ

₮ ̆
ӞҌ ῀ Ȃ

Di gi t al _RECCMPOUT

Di gi t al _RECCMPOUT

CSD

SCS

MCS
ԑ

 

 27-22 SCS Cx  
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27.11.2  SCS Ҋ ᵬ ’ 

Vr ef

Di gi t al _SCSCMPOUT

SCS

RESULTVAL1

ץ ҹᶛ

STATECNT AZTIME

CONSTATE CON_COARSE CON_AZ0

Di gi t al _HSCMPOUT

ᵝCOARSEMODĔ
ꜚCONSTART

AZTIME-1 1 0

CON_INITCON_IDLE

CONINIT CONINIT-1 1 0

CON_AZ1

AZTIME AZTIME-1 1 0

COARSEMODĔ
ꜚCONSTART

Vcx

CONNORM CONNORM-1 1 0

CON_NORM

0

῀CON_NORM ᴪ RESULTVAL1/ 2

012 345 678 9AB

 

 27-23 ᵲ ‟ 

ץ ҹᶛ̆ ҉ ׃̆ ԅ SENSE ᵬ ץ̆

SENSEҬ ֓ Ȃ ԑ̆ ԅ Digital_RECCMPOUT

Ҍѿ ץ RESULTVAL ӊ ῒ̆ז ѿ Ȃ ╠̆

GPIO ̆SWITCH ῏ Ȃ 

Vr ef

ph2

Vcx

Di gi t al _SCSCMPOUT

SCS

RESULTVAL1 0 1 2 3

1ȁ ҉ ṿZβ ԍ ṿ ῤ̆↕ ᴆ ℗ ̕
2ȁ ↕ CTCTC ̆ Ҍ ̆ ,ѿ ₮ ṿᵝԍ ṿ

ῤ̆↕ ᴆ ℗ Ȃ ѿ Ҭ̆ ṿ
Ҭ ṿ ̆↕ Ҭ ̆SCANI F 1̆ ᴆ ҹ ⌠ԅ Ԋᴆ

ץ ҹᶛ

3 4 5 6 7 7 38393A3B 3B 3C3D3E3F

STATECNT CONNORM CONNORM-1 1 0

ŀŀ

ŀŀ 3F 0 1 2 3 3 4 5 6 7 7 38393A3B 3B 3C3D3E3F

CONNORM CONNORM-1 1 0

ŀŀ

ŀŀ 3F

CON_AZ
CON_I NI T

 

 27-24 ᵲ ‟ 

Ҋ̆ ԅ ᴪ R̆ESULTVAL1SENSE

ҍ SCANVALx ̆ ᴆ ꜚ Ԋᴆ∞ Ȃ CTCTC ̆

╠ CTCTC ⌠ Ԋᴆ ↕ ҹ ѿ Ԋᴆ̆ ↕ӊ

╠ ҹ Ȃ 

27.11.3  T  

T SCS ̔ 
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ph1
ph2

+

-VREF
HSCMP

TOUCHBUSA

Cs

CX

I DACA
 Sequencer

└

RECBUSA

 

 27-25 T IDACCTOUCH  

 

Vref

Ph1 Ph2

Vcx

Digital_HSCMPOUT

T ѿ

STATECNT 0 1 2 3 ŀŀ X Y Zŀŀ 0 1 2 3 A B Cŀŀ ŀŀ

℗

RESULTVAL1 012345 ŀŀ ŀŀ ŀŀ ŀŀ ABCDEF 012345 ŀŀ ŀŀ ŀŀ ŀŀ HI J KL M

 

 27-26 T ᵲ ┼ 
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Vref

Ph1 Ph2

Vcx

Digital_HSCMPOUT

T

STATECNT 0 1 2 3 ŀŀ X Y Zŀŀ Z+1 Z+4 A B Cŀŀ ŀŀZ+2Z+3

Ҍ

RESULTVAL1 012345 ŀŀ ŀŀ ŀŀ ŀŀ ABCDEF HI JKLM ŀŀ ŀŀ ŀŀ ŀŀ

 

 27-27 T ᵲ ┼ 

Vr ef

Ph1 Ph2

Vcx

Di gi t al _HSCMPOUT

T

STATECNT 0 1 2 3 ŀŀ X Y Zŀŀ 0 1 2 3 A B Cŀŀ ŀŀ

1ȁ ҉ ṿZβ ԍ ṿ ῤ̆↕
ᴆ ℗ ̕

2ȁ ↕ CTCTC ̆ Ҍ ̆
,ѿ ₮ ṿᵝԍ ṿ ῤ̆↕

ᴆ ℗ Ȃ ѿ
Ҭ̆ ṿ Ҭ ṿ ̆↕
Ҭ ̆SCANI F 1̆ ᴆ ҹ ⌠ԅ Ԋᴆ

RESULTVAL1 STATECNTҍ
CTSCANVAL DELTAVAL ṿ

̆∞

RESULTVAL1 012345 ŀŀ ŀŀ ŀŀ ŀŀ ABCDEF 012345 ŀŀ ŀŀ ŀŀ ŀŀ HI J KL M

 

 27-28 T ᵲ ┼ 

27.11.4  ꜚ └ 

̆ 12ҩ CT0-CT11 ᴆ ꜚ ⱳ ̆

└ ̆ ץ ѿ Ҍ ᴆ ҍ̕ ѿ

̆ ꜚ῏ ̆ ᴆҌᴪ ̆ ꜚ Ȃ 

ֽֽ T ץ̆ SCS Ҋ GPIO-SENSE Ȃғ

SCS Ҋ̆ ԍSENSEGPIO ╠ ҹGPIO-SENSE

̆ғ ῏ GPIO ҹNONEȂҌ ⱳ Ȃ 
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CT0    

CT1    

ŀŀ    

CT11    

STATECNT/

RESULTVAL1

SCANVALx/

DELTAVAL

℗ Ҋѿҩ

ᴆ

⌠ Ԋᴆ

CTCTC<2:0>

ꜚ℗
⌠ Ԋᴆ Ҭ ᵝSCANIF 1

CONWSTβTCHANNEL<3:0>

╠ ᵝ

ғ Ԋᴆ

CTSPCH<3:0>

CTSTCH<3:0>

 

 27-29  

CT_ACFG CTSTCH <3:0>ᵝ CTSPCH <3:0>ᵝ№≢ ԍ

̆ ᴆ ̕ =CT0̆ =CT2̆  

CT0-CT1-CT2 Ȃ 

CT_SCANVALCFGx̂x=0-5̃ ԍ CH0-CH11 ṿ̆ ѿ

STATECNT/RESULTVAL1ṿ ԍ ṿ ף̆ ⌠ѿ Ԋᴆ̕ҹԅ

̆CT_ACFG CTCTC<2:0>ᵝ ԍ ⌠ Ԋᴆ

̆ ⌠CTCTC <2:0>ᵝ ̆ ᴆ ҹ Ԋᴆ̆ ꜚ℗

Ҋѿҩ ̕ ⌠CTCTC <2:0>ᵝ C̆T_STIE CONWSTβ

̆CT-FSM῀ ̆Ả ꜚ ̆ Ҭ ᵝSCANIF1̕

ץ CT_STATE TCHANNEL <3:0>ᵝ Ԋᴆ Ȃ 

Ҋ ҹCT1ᵬҹ ̆ ᴆ ꜚ ̆ Ԋᴆ Ȃ 

CT1 ᴆ CT2 ᴆ CT3 ᴆ CT3

0001 0010 0011 00000000

CONWST

TCHANNEL

SCANIF

ᴆ

⌠ Ԋᴆ̆SCANIF 1

CTC<2: 0>

SCANVALx

SCANVALx+DELTAVAL
STATECNT/ RESULTVAL1

t

n

 
 27-30  

Ҭ S̆TATECNTRESUTLVAL1̂T STATECNTRESUTLVAL1̆

SCS ҹRESULTVAL1̃ᴪᾢҍSCANVALx̆ STATECNT/RESUTLVAL1ԍ

SCANVAL̆ ҊѿҩCTCLK̆SCANVALx+DELTAVALᴪҍSTATECNTRESUTLVAL1

Ȃ ץ ṿ҉Ҋ ȂSCANVALx+DELTAVAL ᵝ 16

ᵝⱴ ̆ ⱴ ₮ᴪ ᵝṿȂ 

ҩ ṿ ̆ CT_ACFG SCANSGVAL=1̆

DELTAVAL Ȃ T Ҋ̆STATECNT <SCANVALxҹ Ԋᴆ̆

ץ ṿ T ҉ ̕ SCS Ҋ̆RESULTVAL1>SCANVALxҹ

Ԋᴆ̆ ץ ṿ SCS Ҋ Ȃ 

≢ S̔CS Ҋ̆ ѿҩ ̆ ѿҩCTCLK̆
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RESULTVALxSCANVALx ̆↕Ҍ ҹ ⌠ԅҊ ̆ ῀ ṿ ̕

ѿҩCTCLK̆RESULTVALx̂SCANVALx+DELTAVAL̃ ̆ӞҌ ҹ ⌠ԅ҉

̆ ṿ ῤȂT Ҋ̆ SNSCLKҌ CTCLK ̆ └Ȃ 

27.12 ֥  

֟ ֟ GPIO̓͂ Ḥ ץ̆ CTOUCH Ȃ 

LFSR

÷M

SNSDIV

LFSRSHIFT

LFSRSIZE

LFSRMSBSEL

SNSWID

CTCLK

SNSCLK

SampleClk

Non-overlapping
Clock generation

ph1

ph2
SNSCLK

HFCLK
LFCLK
SCLK
PDCLK

1/4
muxINTHF

LP4M

P
D

C
K
SE

L

0

1

 
 27-31 CTOUCH ֥  

SampleClk ̆ ԍ ᵬ CTCLK̆

4ҩ ῀ ȂPDCLKҹ ᵬ ᵞⱳ Ҋ ᵬ ̆ ץ

CT_LFSRCTL PDCKSELᵝ Ȃ 

SNSCLK └GPIO ῏Ȃ ץ Ҋץ ֟ ̔ ̆ PWM ̆

Ȃ 

27.12.1   

Ҋ S̆NSCLKSampleClk№ S̆ampleClkԍ SCS

ҊREC ₮ ѿ ̂ ∞ /γ ̃ Ȃ№ ṿ CT_LFSRCTL

Ҭ SNSDIV ȂSNSCLKSampleClk№ SNSDIV+1Ȃ SNSDIV

ṿ̆ Ӈ 50%Ȃ SNSDIVẼ ṿ̆ Ӈ ԍ50%Ȃ 
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SNSClk

(SNSDIV+ 1)

(SNSDIV+ 1)/ 2 (SNSDIV+ 1)/ 2

 

 27-32 PWM ῗ SNSCLK  

27.12.2  PWM └  

Ҋ̆SNSCLK ץ CT_SNSWIDҬ SNSWID Ȃ

SNSCLK CT_LFSRCTLҬ SNSDIV‗ Ȃ PWM ץ

ᶏ Low-EMI῏ Sensorᾟ Ȃ 

SNSCLK

(SNSDIV+ 1)

SNSWID+ 1
(SNSDIV-SNSWID)

 

 27-33 PWMꜗ Ї ꜗ ῗ SNSCLK ┼ 

27.12.3   

S̆NSCLK ᴪ ѿ ῤҌ Ȃ SampleClk

№ MṐ֟ Ȃ ҩ SNSDIV ҉ⱴ҉ ᵝ ̂LFSR̃ ₮

⌠ Ȃ 

LFSR ץ CT_LFSRCTLҬ LFSRSIZEȂ 

ҩ SNSCLKῤ̆LFSRᴪ ꜚ LFSRSHIFT̂ᵞᵝ ᵝ ̃̆

LFSR ᵝ Ҭ ᵞ₃ᵝ̂ LFSRBITUSE‗ ₃ᵝ̃ ṿᴪ ѿҩ ̆

ᵝ ᵝ ̆ Ῥⱴ҉SNSDIVṿ ֟ Ҋѿ SNSCLK № ṿȂ

̆ ⱳ ̆LFSRSHIFTṿ ԍ҉ѿ SNSCLK №

ṿ̆ ↕ᴪ LFSR ꜚ ῃ ҍ SNSDIVⱴ ȂSNSDIVԅ

̆SNSCLK ץ Ҍ ̆ ᶏץ ᵝ SELWIDᶏ SNSWID Ȃ 

SNSCLKӞ ץ ѿҩᴺ ↓Ḥ ֟ ̂ CT_LFSRCTLҬ

LFSRMSBSELȂ̃ ’Ҋ̆LFSR MSBᵬҹSNSCLKȂ 
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SNSCLK

(SNSDIV+ 1)+ (LFSR_OUT< < [LFSRSHIFT+ 1])

[(SNSDIV+ 1)+
(LFSR_OUT< < (LFSRSHIFT+ 1))]/ 2

[(SNSDIV+ 1)+
(LFSR_OUT< < (LFSRSHIFT+ 1))]/ 2

 

 27-34 PWMῗ ҙ ‟ҐSNSCLK֥  

SNSCLK

SNSWID+ 1

(SNSDIV+ 1)+ (LFSR_OUT< < [LFSRSHIFT+ 1])

SNSDIV+ (LFSR_OUT< < LFSRSHIFT)
-SNSWID

 

 27-35 PWM SNSCLK֥ ┼ 

27.13 ꜗ  

CTOUCH Ҍ Ạ ⱳ ̆RECCMPңҩIDACץ ᵬ Ȃ 

ץ TOUCHBUSA/B CTOUCHGPIO⌠RECCMPHSCMP

῀ȂRECCMP ⌠VREFGENȂTOUCHBUSA/Bץᵬҹ ῀

ȂRECCMPHSCMP ֓ ҹȂ 

IDACA/Bץ CT_IDAC0/1Ҭ IA(B)LEG1(2)MODEᵝ ᶏῒ

̂GP_STATIC̃ҊȂ IDACLEGҌᶏ ̆ ҩLEG ₮ №

Ȃ IDAC̓͂ ̆ ҩ ᵬ ץ ⱳ ̆ᵖ ᴪ IDAC/̓͂ Ȃ 

Ҋ̆ IDACLEG̓͂ ̆ ҩLEG ₮ № Ȃ ҩ

ᶏIDALEGץ /̓͂ ̆ᵖ LEG̓͂ ᴪ ⱳ Ȃ 

IDAC ₮ ץ TOUCHBUSA/B⌠GPIOȂӞ ץ ңҩIDAC ⌠

ѿҩTOUCHBUSȂ 
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28 USB ЃUSBЄ 

28.1  

ұ  (USB) ҹѿҩ ҩ ұ ̆ ץ USB

⌠Һ ȂҊ USBѿ֓ Ȃ 

 ̧ Ὶ USB 2.0ῃ  

 ̧ └/ /Ҭ / ᴰ  

 ̧ USB / ᵬ 

 ̧ ᶫ8ҩ ҹ └/ /Ҭ / ᴰ  

 ̧ 512 SRAMῤ  

 ̧ ᶫ ⱳ  

 ̧ ‖  

 ̧ ᴆ ̂ ‗ԍUSB ̃ 

28.2 USB  

ῤ ҉

FSEN

FSEN
UPUEN

512

USB 

RAM

USB └ȁ

Ҭ

48MHz

USB

3.3V LDO

USB D+

USB D-

3

2

1

7

6

5

4
SIE

RX

TXCONTROL

0

VDD

 
 28-1 USB  
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28.3 USB ῗ  

 28-1 USB ῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 USB_UCON R/W USB└  0x0000 u000 

0x004 USB_USTAT R USB  0x0000 uuuu 

0x008 USB_UADDR R/W USB  0x0000 0000 

0x00C USB_UFRM R/W USB  0xuuuu uuuu 

0x010 USB_UIR R/W0 USBҬ  0x0000 0000 

0x014 USB_UIE R/W USBҬ ᶏ  0x0000 0000 

0x018 USB_UEP0 R/W USB 0 └  0x0000 0000 

0x01C USB_UEP1 R/W USB 1 └  0x0000 0000 

0x020 USB_UEP2 R/W USB 2 └  0x0000 0000 

0x024 USB_UEP3 R/W USB 3 └  0x0000 0000 

0x028 USB_UEP4 R/W USB 4 └  0x0000 0000 

0x02C USB_UEP5 R/W USB 5 └  0x0000 0000 

0x030 USB_UEP6 R/W USB 6 └  0x0000 0000 

0x034 USB_UEP7 R/W USB 7 └  0x0000 0000 

0x038 USB_UDB R/W USB Debug└  0x0000 0000 

-1 USB_BDnSTAT R/W n  0xuuuu uuuu 

USB ̔0x4000 0F80 

28.3.1  USB_UCON USB└  

 28-2 USB_UCON USB┼  

3
1

3
0

2
9

2
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2
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2
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2
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2
4

2
3

2
2

2
1

2
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1
9

1
8

1
7
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6

1
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1
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1
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1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

D
B

R
S

T

S
E

0

P
K

T
D

IS

S
U

S
P

N
D

R
E

S
U

M
E

U
S

B
E

N

E
Y

E
T

E
S

T

S
P

E
E

D
E

N

U
P

U
E

N

D
B

<
1

:0
>

 

DBRST̔ ‖ ᵝᵝ 

0 = Ҍ ᵝ ‖  

1 = ‖ ᵝҹẼ ‖ BD̂ Buffer Descripor̃

Ữ  

SE0̔ 0 ᵝ 

0 = ⌠ 0  

1 = USB҉ 0  

PKTDIS̔ ᴰ ᵝ 

0 = ᾛ SIEפ  

1 = SIEפ ̆ ⌠SETUPפ ꜚ 1 

SUSPND̔ Ả( )USBβ  

                                                        
1 RAM Ї “ Ї ᴰ Ї Ņ28.5ņɼ 
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0 = USB ԍ ᵬ ̆SIE ץ  

1 = USB ԍᴡ ̆SIE Ҍ ᵬ 

RESUME̔ Ḥ ᴰ ᶏ ᵝ 

0 = Ḥ ᴰ  

1 = Ḥ ᴰ  

USBEN̔USB ᶏ ᵝ 

0 = USB ̂ ̃ 

1 = ᶏ USB ̂ ̃ 

EYETEST̔USB ᶏ ᵝ 

0 = ꜚ  

1 = ᶏ ꜚ  

SPEEDEN̔  USB ᵝ 

0 = ᵞ  

1 = ῃ  

UPUEN̔USB҉҉ ᶏ ᵝ1 

0 = ҉҉  

1 = ᶏ ҉҉ ̂SPEEDEN=1D+҉ ̆SPEEDEN=0D-҉ ̃ 

DB<1:0>̔ ‖ ᵝ 

00 = Ẽ / ‖  

01 = ᶏ OUT 0 Ẽ / ‖  

10 = ᶏ Ẽ / ‖  

11 = ᶏ 0 ῒ Ẽ / ‖  

 

USB└ ̂USB_UCOÑ ᵝ ԍ ᴰ └ ҹȂ 

ᶏ ‖ ŬSB_UCON DBRSTβ ԍ └ ᵝ Ȃ DBRST

ᵝ 1 ̆ ‖ ҹẼ ‖ ȂDBRSTβ ᴆ Ȃ ᵝ Ҍ

ᶏ ‖ Ҋ Ȃ 

SE0β ԍ ҉ ₮ Ȃᶏ USB ̆ ᵝ ꜛԍ №∆

҉ ҍUSBᵝḤ Ȃ 

USBENβ ԍᶏ USB Ȃ ᵝ 1 ̆ ‖ Ҭ

DBIβ ᵝҹ0Ȃ ᶏ ̆ ᵝ USBῤ ҉ Ȃ ̆ ᵝ ᵬ

ҍUSB / Ȃ ҹUSB ᶫ ̆ USBENβ 1Ȃ

̆ ᶏ USB ӊ╠̆ ᾢ ῃ USB Ȃ 

PKTDISᵝ ѿҩ ᵝ̆ ԍ SIE Ȃ ⌠ᾛ

SETUPפ S̆IE ᵝ ᾛץ1̆ Ȃ Ҍ ᵝ 1̆ Ȃ

ᵝ ᾛ SIE פ Ȃ ‖ Ҭ Ԋᴆ

ׅ ̆ USB_USTAT FIFO‖ PEPβ Ȃ 

RESUMEᾛ Ḥפ Ȃ ̆ ᴆ

RESUMEβ 1 Ḡ 10ms̆ ᴆ ᵝ Ȃ ῏ñ Ḥ ᴰ ò Ḥ

̆ USB 2.0Ȃ 

SUSPND ԍᵞⱳ ̂ Ȃ̃SIE ῀ Ӟᴪ Ȃ

ᵝ ᴆ 1 IDLEIFҬ Ȃ ₮ ACTVIFҬ ӊ ̆ ᴆ ᵝ

ᵝȂ ᵝ ̆ ᴆḠ ҍ ̆ᵖ ₮Ḡ Ȃ IDLEIFӊ

                                                        
1 ᶕ USB Ғ UPUENSPEEDENᵣЇ ᶕ ╦ ֙ẅ 
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╠ ᵝ 1ᴪ Ҍ ҹȂ 

EYETESTᵝ 1 ꜚ Ȃ ₮ ‗ԍUSB ̆ ֓

ᶏ ӊ╠ Ȃ ᶏ ᵬȂ 

EYETESTᵝ 1 ̆ ׆ ⌠ ̆ J-K-J-

K β ↓̂K-J-K-J ῃ Ȃ̃ ᶏ ̂Eye Pattern Test modẽ ̆

↓Ȃ ԍ ץ̆ ꜛ USB Ȃ ֲ

USBḤ ̆ ⌠ ȁ Ҍ ץ ҍῒז ᾝ

ᴆ Ȃ Ҍᴪ ׆ ⌠ Ȃ Ҍ

ף USB ̆ᵖ ᶫ ꜛȂ 

̂ ̔ ⌠ USB ̆ Ҍ EYETESTᵝ 1Ȃ̃  

USB ῤ ԅѿҩΐ ῃ ᵞ USB 2.0ⱳ ̆ USBῤ ҍSIE Ȃ

USB_UCON USBEN ᵝ 1 ̆ ῤ ᶏ Ȃ UCFG

SPEEDENᵝ 1 ῃ ᵬȂ 

҉USB҉ USB_UCON UPUENβ └Ȃֽ USB_UCON

USBENβ 1 ғ ᶫᶏ ̆҉ Ȃ 

28.3.2  USB_USTAT USB  

 28-3 USB_USTAT USB 

3
1

3
0

2
9
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0

1
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1
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1
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1
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1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u u u u u u u u

R/W R R R R R R

ᵝ

P
D

IR

D
B

I

PEP<3:0>

 

PEP<3:0>̔҉ѿҩ ꜚ ף̂ ҉ USBD BDT ̃ 

0000 = 0 

0001 = 1 

... 

0111 = 7 

... 

1110 = 14 

1111 = 15 

PDIR̔҉ѿҩBD ᵝ 

0 = ҉ѿҩԊⱵҹOUT SETUPפ  

1 = ҉ѿҩԊⱵҹIN פ  

DBI̔ BD ᵝ̂ ᵝֽ ԍ ֓ ẼBD ̃ 

0 = ҉ѿҩԊⱵ Ẽ BD Ữ  

1 = ҉ѿҩԊⱵ BD Ữ  

 

USB ̂USB_USTAT̃ SIEҬ ԊⱵ Ȃ SIE₮USBԊⱵ

Ҭ ̂TRNSIFβ̃ ̆ USB_USTATץ ᴰ ȂUSB_USTATD

ȁ ‖ ṿ̂ ᶏ Ȃ̃ 

̔ TRNSIF ᵝ ( 1)̆ USB Ҭ ңҩSIE Ȃ
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ᵬ ҹ 48MHzῃ ᵬ Ҋ̆ ԊⱵ Ҭ ҍ USB_USTAT

Ҭ ӊ Ȃ 

USB_USTAT ҉ FIFO ̆ SIE Ȃ ᾛ

SIE ῒז ѿ ᴰ ̂ 32.2Ȃ̃SIEᶏ ‖ Ώ῀ ̆

USB_USTATȂ TRNSIFᵝӊ╠ ԅῒז USBD ̆SIEᴪ

ҊѿҩԊⱵ Ữ⌠ FIFOҬȂ 

TRNSIFᵝ ץ FIFO ⱴ1Ȃ FIFOḠ Ҭ Ҋѿҩ ̆

SIEᴪ TRNSIFᵝ 6ҩ פ ῤ̂ 3ҩSIE ῤ̃ ᶏҬ Ȃ

Ҍ ῒז ̆TRNSIFᵝ Ḡ ̕USB_USTATҌῬ Ȃ 

SIEҬ
USTAT

TRNIF

FIFO ⱴ1

ԍ
USTAT

4

FIFO

 

 28-2 USB_USTAT FIFO 

28.3.3  USB_UADDR USB  

 28-4 USB_UADDR USB  

3
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R
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R
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R
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R
/W

R
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ᵝ UADDR<6:0>

 

USB ѿUSB ̆ ̆ ≢Ȃ ⌠USB

ᵝḤ ̂ USBᵝҬ ᵝ̂RSTIF̃ ̃ ׆ ⌠ ᵝḤ ̆USB_UADDR

ᵝҹ 00HȂ USB ꜚ ̂ ҽ̃Ώ῀ USB ̆ץ USB 

SET_ADDRESS Ȃ 

28.3.4  USB_UFRM USB  

 28-5 USB_UFRM USB  
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ᵝ UFRM<10:0>
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11 β Ȃ ⌠SOFפ ̆ ᴪ ╠ Ȃ

ԍ ̆ ֓ ҹ Ȃ Һ ԍ ᴰ Ȃֽ ῃ ̆

USB_UFRM ῤ Ȃ 

28.3.5  USB_UIR USBҬ  

 28-6 USB_UIR USBҲ 1 
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ᵝ
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BTSEIF̔ᵝ ᾟ ᵝ 

0 = β ᾟ  

1 = ⌠ᵝ ᾟ  

BTOEIF̔ ̂turnaround̃ ᵝ 

0 =  

1 = ̂ ҉ѿҩEOP ̆ 16 SIẼ 

PIDEIF̔PID ᵝ 

0 = PID  

1 = PID  

CRC16EIF̔CRC16 ᵝ 

0 = CRC16 

1 = CRC16 

CRC5EIF̔CRC5Һ ᵝ 

פ = 0  

פ = 1 CRC5  

DFN8EIF̔ ᵝ 

0 =  

1 = Ҍ  

SOFIF̔ פ Ҭ ᵝ 

0 = SIE⌠ פ  

1 = SIE⌠ פ  

STLIF̔STALL Ҭ ᵝ 

0 = STALL  

1 = SIESTALL  

IDLEIF̔ Ҭ ᵝ2 

0 = ⌠ ᴆ 

1 = ⌠ ᴆ̂3 ms ̃ 

ACTVIF̔ ꜚ Ҭ ᵝ3 

                                                        
1 W0ҿ 0 Ї 1 ɼ 
2 └ Ї USB ԓ Ẩ ɼ 
3 ᵣ └IDLEҲ Ԑᴌ Ғ ɼ 
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0 = D+/D- ҉ ⌠ ꜚ 

1 = D+/D- ҉ ⌠ ꜚ 

TRNSIF̔ԊⱵ Ҭ ᵝ1 

0 = ԊⱵ ̆ ԊⱵ 

1 = ԊⱵ ̕ USB_USTATץ Ḥ  

RSTIF̔USB β Ҭ ᵝ 

0 = USBᵝ 

1 = USBᵝ̕USB_UADDR  

ERRIF̔USB ᴆҬ ᵝ2 

0 = ₮ ᴆ 

1 = ₮ ᴆ 

 

USB ׆ Ả̂ ̃ USB Ả ĂCTVIFᵝҌ Ȃ

₃ҩ ῤ ᴆ ̆ ᴆ ACTVIFᵝȂ ῤ

ᴆӊ╠ ᴆ ACTVIFᵝ ACTVIFṿ Ȃ 

̔ ᵝ ӊ╠̆ ‗ UERIR Ҭ ̕

USBIF ᵝ ӊ╠̆ ‗ USB_UIR Ҭ ̂xxxEIFȂ̃ 

28.3.6  USB_UIE USBҬ └  

 28-7 USB_UIE USBҲ ┼  
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BTSEIE̔ᵝ ᾟ Ҭ ᾛ ᵝ 

0 = β ᾟ Ҭ  

1 = ᵝ ᾟ Ҭ  

BTOEIE̔ Ҭ ᾛ ᵝ 

0 = Ҭ  

1 = Ҭ  

PIDEIE̔PID Ҭ ᾛ ᵝ 

0 = PID Ҭ  

1 = ᾛ PID Ҭ  

CRC16EIE̔CRC16 Ҭ ᾛ ᵝ 

0 = CRC16Ҭ  

1 = ᾛ CRC16Ҭ  

CRC5EIE̔CRC5 Һ Ҭ ᾛ ᵝ 

0 = CRC5Һ Ҭ  

                                                        
1 ᵣ ᴰᶕUSB_USTAT FIFO ꜘ1Ѓ׃ INɻOUT SETUPת Єɼ 
2 USB_UIE ᶕ ᴌ ᵣ 1ɼ ᵣ ᵣЇ Ғ Ὶ 1 

ɼ 
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1 = ᾛ CRC5Һ Ҭ  

DFN8EIE̔ Ҭ ᾛ ᵝ 

0 = Ҭ  

1 = ᾛ Ҭ  

SOFIE̔ פ Ҭ ᾛ ᵝ 

פ = 0 Ҭ  

1 = ᾛ פ Ҭ  

STLIE̔STALL Ҭ ᾛ ᵝ 

0 = STALLҬ  

1 = ᾛ STALLҬ  

IDLEIE̔ Ҭ ᾛ ᵝ 

0 = Ҭ  

1 = ᾛ Ҭ  

ACTVIE̔ ꜚ Ҭ ᾛ ᵝ 

0 = ꜚ Ҭ  

1 = ᾛ ꜚ Ҭ  

TRNIE̔ԊⱵ Ҭ ᾛ ᵝ 

0 = ԊⱵҬ  

1 = ᾛ ԊⱵҬ  

RSTIE̔USB β Ҭ ᾛ ᵝ 

0 = USBᵝҬ  

1 = ᾛ USBᵝҬ  

ERRIE̔USB Ҭ ᾛ ᵝ 

0 = USB Ҭ  

1 = ᾛ USB Ҭ  

 

USBҬ └ USB Ҭ ᾛ ᵝȂ ֓ᵝҬ ᴋᵥѿᵝ 1 ᾛ

USB_UIR Ҭ Ҭ Ȃ 

Ҭ ṿֽ Ҭ ᴆ Ҭ ᴰ Ȃ ᵝ Ҭ ᴆ

̆ᾛ ױ ̆ Ҍᴪ ֟ Ҭ Ȃ 

28.3.7  USB_UEPn USBn └  

 28-8 USB_UEPn USBn ┼ Ѓn=0,1,2,3,4,5,6,7Є 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

E
P

H
S

H
K

E
P

C
O

N
D

IS

E
P

O
U

T
E

N

E
P

IN
E

N

E
P

S
T

L

 

EPHSHK̔ ᶏ ᵝ 

0 = ̂ ԍ ̃ 

1 = ᶏ  

EPCONDIS̔ └ᵝ 
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EPOUTEN = 1 ғEPINEN = 1̔ 

0 = ᶏ n └̂SETUP̃ᴰ ̕ ᾛ IN OUTD  

1 = n └ᴰ ֽ̕ᾛ IN OUTD  

EPOUTEN̔ ₮ᶏ ᵝ 

0 = n ₮ 

1 = ᶏ n ₮ 

EPINEN̔ ῀ᶏ ᵝ 

0 = n ῀ 

1 = ᶏ n ῀ 

EPSTL̔ STALL β 1 

0 = ҉ ₮STALL  

1 = ҉ ₮STALL ̂ ҩ ̆ Ȃ̃  

 

ҩ └ EPn ̂ῒҬñnòף Ȃ̃ ҩ

└ᵝ ⱳ Ȃ 

EPHSHKᵝ ԍ USB Ȃ ԅᶏ ̆ ᵝ 1Ȃ 

EPCONDISᵝ ԍ USB └ ᵬȂ ᵝ ᶏ SETUP ԊⱵȂ

EPINENᵝ EPOUTENᵝ 1 ᶏ IN OUTԊⱵȂ 

̔ ԍ 0̆ EPCONDISᵝ ̆EPOUTENҍEPINENᵝ 1Ȃ

ҹUSB 0 ҹ └ Ȃ 

EPOUTENᵝ ԍ Һ USB OUTԊⱵȂ ᵝ 1 ᶏ OUTԊⱵȂ

ᵌ ̆EPINENᵝ ԍ Һ USBINԊⱵȂ 

EPSTLβ STALLᴆȂ ҉ ₮ STALL̆

EPSTLβ SIE1Ȃ ᵝ Ḡ 1 ̆ ⌠ ᴆ ̆ SIEβ Ȃ 

28.3.8  USB_UDB USB DEBUG└  

 28-9 USB_UDB USB DEBUG┼  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

ᵝ

D
E

B
U

G
E

N

DEBUG
<2:0>

 

DEBUGEN̔ Debugⱳ ᶏ ᵝ 

0 = DebugḤ ₮ 

1 = ᶏ DebugḤ ₮ 

DEBUG<2:0>̔ Debug₮ ᵝ 

000 = DebugPort0̔ ₮  

DebugPort1̔ ₮  

DebugPort2̔ ῤ  

001 = DebugPort0̔  

DebugPort1̔ ⌠  

                                                        
׃ 1 ᶕ n ᵣ Ж ∑ ᵣЖn ҿ0~7ɼ 
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DebugPort2̔  

010 = DebugPort0̔ ῀  

DebugPort1̔ ῀  

DebugPort2̔ ᶏ  

011 = DebugPort0̔RAM 0 

DebugPort1̔RAM 2 

DebugPort2̔RAM 7 

100 = DebugPort0̔USB 0β  

DebugPort1̔USB 1β  

DebugPort2̔USB 2β  

101 = DebugPort0̔USB RAM 0β  

DebugPort1̔USB RAM 1β  

DebugPort2̔USB RAM 2β  

110 = DebugPort0̔RAM 0 

DebugPort1̔RAM 1 

DebugPort2̔RAM 2 

111 = DebugPort0̔CRC5 └ 

DebugPort1̔CRC16 └ 

DebugPort2̔USB └ 

28.3.9  USB_BDnSTAT n  

 28-10 USB_BDnSTAT n  

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
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2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
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1
2

1
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1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u u

R/W R
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R
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R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

U
O

W
N

D
T

S
/-

P
ID

3

P
ID

2

D
T

S
E

N
/P

ID
1

B
S

T
A

L
L

/P
ID

0

B
C

9

B
C

8
BADDR/- BC<7:0>

 

UOWN̔USB ᵝ1 

0 = ῤ BD ῒ ‖  

1 = SIE BD ῒ ‖  

UOWN=1 ᵝⱳ ̔ 

DTS̔ ᵝ2 

0 = 0  

1 = 1  

DTSEN̔ ᶏ ᵝ 

0 = Ҍ  

1 = ᶏ ̕ ṿҌ ̆ᵖSETUPԊⱵ

̆ ᶏ ᵝҌ ̆ ԊⱵӞ  

BSTALL̔ ‖ Ả ᶏ ᵝ 

0 = ‖ Ả  

                                                        
1 ᶕ USB Ӑ╦ ᵣ√ ҿ ẅɼ 
2 DTSEN = 1Ї ∑ ᵣ ɼ 
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1 = ᶏ ‖ Ả ̕ ⌠ פ ᶏ ᾝ BD̆↕ ₮STALL 

̂UOWNβ Ḡ 1̆ BDṿҌ ̃ 

BADDR<15:0>̂BUFFERADDR̃̔ RAM 1̂ᵞ 9β ץ̆ ҹ ᵝ̃ 

UOWN=0 ᵝⱳ ̔ 

PID<3:0>̔ ᵝ2 

҉ѿ ᴰ ⌠ פ PIDṿֽ̂ INȁOUT SETUP ԊⱵ̃ 

UOWN=0/1Ὲ῍ᵝ̔ 

BC<9:8>̔ bit9 bit8β  

֓ᵝ SIE ̆ INפ OUTפ

Ȃ BC<9:0>̆ ҹ0-1023Ȃ 

 

UOWN = 1 ̆ ᵬ └ᵝȂ 

USB_BDnSTAT ᶏ ̂Data Toggle Sync EnablĕDTSEÑβ

└ Ẽ ̆ ғ ᵝ 1 ̆ SIE ᶏ Ȃᶏ D̆TSEN 

̂Data Toggle Synchronization̆DTS̃ᵝ ṿ Ẽ Ȃ Ҍ

̆ҌᴪΏ῀USB RAM̆ ғUSBԊⱵ Ҭ  TRNSIFᵝҌᴪ

1Ȃᵖ ̆SIE Һ ACKפ ץ̆ ⌠Ȃ 

USB_BDnSTAT ‖ Ả ᵝBSTALLҹ └ᴰ ᶫ ̆ 0

Ả ѿ Ȃ ҹUSB 9 Ҭ SET_FEATURE/CLEAR_FEATUREפ ᶫ

Ȃ ̆ └ ᴋᵥ STALL ֓  Ȃפ

BSTALLβ ԍᶏ ‖ Ả Ȃ BSTALL1ᴪᶏSIESTALLפ ⌠Һ

̂ ⌠ פ ᴪᶏ ᾝҬ BD̃Ȃ Һ ₮STALL ̆ EPn└

Ҭ EPSTLβ 1̆ ֟ STALLҬ ȂUOWN βḠ 1 ̆ғBDҌᴪ ̆

⌠SETUPפ Ȃ ’Ҋ̆ STALLᴆ̆ BD

ῤ Ȃ 

USB_BDnSTAT BDβ ỮSIE ңҩ ᵝ̕γ 8β Ữ

BDnCNT ҬȂ Ḥ ̆ ľBD Ŀ Ȃ 

USB_BDnSTAT SIE פ ̂Packet Identifier̆PID̃̆

Ữ USB_BDnSTATPIDβҬȂ BDnCNT Ҭ ᴰ Ȃ

₮ 8β ṿ ᵝ⌠ ңҩ ᵝ̆ USB_BDnSTAT BC8ȁ

BC9β Ȃ 

 28-11 DTSEN ᵣ /ỂЃDATA0/DATA1Є  

Һ

OUT  

USB_BDnSTAT

 
⌠  

DTSEN DTS  UOWN TRNSIF 
USB_BDnSTAT

USB_USTAT 

DATA0 1 0 ACK 0 1  

DATA1 1 0 ACK 1 0  

DATA0 1 1 ACK 1 0  

DATA1 1 1 ACK 0 1  

ᴋѿ 0 x ACK 0 1  

ᴋѿ̆  x x NAK 1 0  

                                                        
1 ᴶ Ї ᵣᴰ USB SIEḷ Ї Ґ ᴶ ╦Ї ɼ 
2 PID2PID3r 1Ї∑USB Ḫɼ Ї ֙ᵣ Ḧ ҿ0ɼ 
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̔ x=῏ᵝ 

28.4 USB RAM 

USB USB RAM ῤ ҍSIEӊ ᴰ Ȃ USB RAMʟ

ᵬ Ữ ̆p SIE Ҍ Ȃ ԅѿ Ḥ └

ᴋ ῤ ‖ Ȃ 

28.5 “ “ BDT 

USBᶏ 512 RAMᵬҹUSB ‖ ̆8ҩ ῍֣ ‖ Ȃ

Ữ Ғ ԍ ҹ ‖ ̂Buffer Descriptor TablĕBDT̃

Ҭ ‖ └̆ ҩ ‖ ҍ ӈȂ ҹ ᶫԅ

ѿ └ ‖ Ȃ 

8ҩ ҩ ₮ / ῀ USB_BDnSTATȂ

ҩ ҊḤץ ̔ 

 ̧ BDnSTAT̔BD  

 ̧ BDnCNT̔BD  

 ̧ BDnADR̔BD  

̔1ȁ Ҭ₮ BDn ̆n ף ῒҬѿҩ BDȂ 

USB_BDnSTAT Ҍ ᴰ SFRѿ ᴆ Ȃ ᶏ ҍ

BD ↕̆Ҍᶏ ῒ Ȃp ̆ ֓ Ҍ ҹ ̆

ҹ RAMȂֽ EPn EPINEN/EPOUTENᵝ 1 ᶏ ̆

֓ Ữ ᴪ ᵬ BD Ȃ BD ᴋᵥ ᵝ ΐ Ҍ

ṿȂ 

32-4 ԅ 0 ₮ ‖ ӈҹ 64 USB_BDnSTAT

ᶛȂ ԍѿ BD ֽ̆ BD EPINEN/EPOUTENᶏ ̆

֓ Ȃ BD USB RAMҬ ᶫȂ ҩ BD ᶏ

╠ Ȃ 

IND USB RAM⌠Һ׆ OUTD Һ׆ ⌠

Ữ USB RAMҬ BDnCNT USB_BDnSTAT ᵞң

ᵝ‗ Ȃ ҹ10β̆ 2β USB_BDnSTAT 0ȁ1β ̆γ 8β

BDnCNT ҬȂ ף ԅ ⌠Һ Һ׆ ⌠

ҹ0 1023Ȃ 
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BD0STAT

BD0CNT

BD0ADRL

BD0ADRH

USB

0000h

0001h

0002h

0003h

(xxh)

(40h)

(80h)

(10h)

0080h

00BFh

‖

̔ Ữ ᶛ

 

 28-3 “ ᶡ 

28.5.1  BD  

BD USB_BDnSTATỮ Ҭ ҩᵝ UOWN β ⱳ Ȃ 

UOWNᵝ ̆↕ ḱ BD ῒ ‖ Ȃ UOWNβ 1̆

↕ USB SIE ḱ BD ῒ ‖ Ȃ UOWN βṿҹᵥ̆UOWNȁBC9 

BC8 β USB_BDnSTATҬȂ 

UOWN β ̆BD ‖ Ữ ῤ ñ òȂ UOWNβ 1

̆↕ҹ USB ñ òȂBD ‖ ñ òḱ Ȃᵖ ̆ ᶏ

USBҌ ñ ò̆ Ӟ ץ USB_BDnSTATȂ 

ᾢ USB_BDnSTAT USB ᵬ̆ Ῥ№ USB

Ȃ ᶏ ̆Ӟ ‖ ᾝ Ȃ 

UOWNβ 1 ŬSB S̆IE BD̆ BDṿȂ

̆ Ώ῀BD ṿҌῬ ȂSIEᶏ PIDפ USB_BDnSTAT̆

Ӟ ᴰ ̂BDnCNT̃̆ ҬBDnADRӞ ḱ ̆ Ҍ Ȃ 

‰ ҍ Ḥӊ╠̆USB_BDnSTATγ ̂UOWN ̃

ѿҩ ȂԊⱵ ̆SIEUOWN β Ȃ 

UOWNβ 1 ̆ ᴆ҉ ᴋᵥ └ Ữ Ȃ ̆

SIE USB RAMṜ Ữ ̆ ᴪ₮ Ҍ Ȃ

̆ USB USB RAM ӊ╠̆ Ữ ᴪ ₮ Ȃ 

28.5.2  BD  

ף IND Ȃ IND ӊ ̆ SIE

Һ Ȃ 

ԍOUTD ̆ ף Ữ USB RAMҬ Ȃ OUTD

ӊ ̆SIE Ȃ ₮ ̆

̆ ѿҩNAK Ḥ Ȃ ’Ҋ̆ Ҍᴪ Ȃ 

10 β № 2ҩ ҬȂ ᵞ 8β USB_BDnSTAT ԋҩ

ҬȂ 2β USB_BDnSTAT ᵞ ҬȂ ף ԅ0 1023 Ȃ 
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28.5.3  BD  

BD ‖ RAM ᾝȂ ᴆ └

BD Ȃ 

BD ṿ USB RAMҬ ̆ ѿҩ ‖ Ҭ

↕̆ ҡ Ȃ ᵌ ̆ ‖ ̂OUT ҍ̃ ᶏ BD

ᾝ Ӟ ⌠ Ȃ USB ̆ ף Ҭ ԍ ᴆ

Ȃ 

28.5.4  ‖̂ӑӒ ‖̃ 

ӈҹΐ ‖ ̆ ң BD ̔ѿ ԍẼ ᴰ ̆ѿ ԍ

ᴰ Ȃ ᾛ CPU ѿҩBD ̆SIE ѿҩBDȂ ‖

BD USB῀/₮ Ȃ 

USB ‖ 4 ᵬ ̔ 

 ̧ Ҍ ‖  

 ̧ ֽ 0 OUT ‖  

 ̧ ‖  

 ̧ ԅ 0 ῒז ‖  

ᶏ UCFG Ҭ DB<1:0>ᵝ ‖ ȂUSB №≢ ҩ

‖ Ȃ ᶏ ̆ ∆ ᵝҹẼ BDȂԊⱵ ̂UOWN SIE 

̃̆ ⌠ BDȂҊѿҩԊⱵ ̆ Ẽ BD̆ ץ Ȃ 

҉ѿҩԊⱵ Ẽ / Ữ USB_USTAT DBIβҬȂ ᶏץ

DBRSTβ ӑӒ ᵝҹẼ Ȃ 32-4 ‖ ‖ ԅ4

Ҍ ᵬ ץ BD ᵥ ᾟUSB RAMȂBDҍ ΐ ῏ ̆ΐᵣ ‗

ԍ ‖ Ȃ 32-12 ↓₮ԅBD⌠ Ȃ ῏ ̆

ᶏ ̆BDTҬ ₮ Ȃ ҉̆ BD ᵬ ‖

Ȃᵖ ҉̆ ᾧᶏ BDTҬ ̆ ԅ BD Ȃ 

0000h

ᴵּזӐᾭ
ὯRAM

ᴵּזӐᾭ
ὯRAM

ᴵּזӐᾭ
ὯRAM

ᴵּזӐᾭ
ὯRAM

EP0 OUT 

ӱᾭὼ

0000h EP0 OUT 

ӱᾭὼ

0000h

ῳᶽḕӴᵸӔּז χ
64Ḕ

ῳᶽBDᾭχ

16εBD0 BD15ζ

ῳᶽḕӴᵸӔּז χ
68Ḕ

ῳᶽBDᾭχ

17εBD0 BD15ζ

ῳᶽḕӴᵸӔּז χ
128Ḕ
ῳᶽBDᾭχ

32εBD0 BD31ζ

ῳᶽḕӴᵸӔּז χ
120Ḕ
ῳᶽBDᾭχ

30εBD0 BD29ζ

EP0 IN 

ὼ

EP1 IN 

ὼ

EP7 IN 

ὼ

EP0 OUT 

᷈ᾭὼ

EP0 IN 

ὼ

EP1 IN 

ὼ

EP7 IN 

ὼ

EP0 OUT 

᷈ᾭὼ

EP0 IN 

ӱᾭὼ
EP0 IN 

᷈ᾭὼ
EP1 OUT 

ӱᾭὼ
EP1 OUT 

᷈ᾭὼ

EP1 IN 

ӱᾭὼ
EP1 IN 

᷈ᾭὼ

EP7 IN 

᷈ᾭὼ

EP0 IN 

ὼ

EP1 OUT 

ӱᾭὼ

EP1 OUT 

᷈ᾭὼ

EP1 IN 

ӱᾭὼ

EP1 IN 

᷈ᾭὼ

EP7 IN 

᷈ᾭὼ

PPB<1:0> = 00

ῂ ת֗

PPB<1:0> = 01

EP0 OUTі￼
ת֗

PPB<1:0> = 10

Ἅῶ ♇і￼
ת֗

PPB<1:0> = 11

EP0ᶹ￼ἍῶԎҤ ♇
і￼ ת֗

0000h

003Fh

0200h

0043h

007Fh

0077h

0200h 0200h 0200h

̔ Ữ ᶛ Ȃ

EP0 OUT 

ὼ

EP1 OUT 

ὼ

EP1 OUT 

ὼ

EP0 OUT 

ὼ

 

 28-4 “ “  
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 28-12 Ғ “ “ ⅎ  

 

№ BD 

0 

̂ ӑӒ ‖ ̃ 

1 

̂EP0 OUT ҉  

ӑӒ ‖ ̃ 

2 

̂ ҉  

ӑӒ ‖ ̃ 

3 

̂ EP0 ῒ  

҉ ӑӒ ‖ ̃ 

₮ ῀ ₮ ῀ ₮ ῀ ₮ ῀ 

0 0 1 0(E),1(O) 2 0(E),1(O) 2(E),3(O) 0 1 

1 2 3 3 4 4(E),5(O) 6(E),7(O) 2(E),3(O) 4(E),5(O) 

2 4 5 5 6 8(E),9(O) 10(E),11(O) 6(E),7(O) 8(E),9(O) 

3 6 7 7 8 12(E),13(O) 14(E),15(O) 10(E),11(O) 12(E),13(O) 

4 8 9 9 10 16(E),17(O) 18(E),19(O) 14(E),15(O) 16(E),17(O) 

5 10 11 11 12 20(E),21(O) 22(E),23(O) 18(E),19(O) 20(E),21(O) 

6 12 13 13 14 24(E),25(O) 26(E),27(O) 22(E),23(O) 24(E),25(O) 

7 14 15 15 16 28(E),29(O) 30(E),31(O) 26(E),27(O) 28(E),29(O) 

̔ (E) = Ẽ ԊⱵ ‖ ̆ (O) = ԊⱵ ‖  

  

32-13USB“  

 ᵝ7 ᵝ6 ᵝ5 ᵝ4 ᵝ3 ᵝ2 ᵝ1 ᵝ0 

USB_BDnSTAT 

UOWN DTS PID3 PID2 
PID1 

DTSEN 

PID0 

BSTALL 
BC9 BC8 

̂BDnCNT̃ 

‖ ̂BDnADR̃ 

̔ 

(1) ԍ ‖ ̆n ṿ ҹ 0 31ӊ ҩṿȂҹԅ ̆

32 ҩ ҹѿҩ Ȃ Ҍ ᵝṿ

̂0xuuuuuuuuȂ̃ 

(2) USB_BDnSTAT bit <5̔2> ԍ SIE ̂UOWN β 1̃̆

SIE PID<3:0>ṿȂ SIE └ ̆ DTSEN BSTALL Ώ῀

ṿҌῬ Ȃ 

(3) ‖ ֜ SIÊUOWN β ̃ӊ╠̆ᶏ USB_BDnSTAT

bit 52 DTSENBSTALLȂ 

(4) DTSEN = 1̆ ↕DTSβ Ȃ 

(5) 0x0000̆ ⌠RAM ҹ0x1FFE FC00 

28.6 USB Ҳ  

USB ҩҬ ᴆȂҹ ֓Ҭ ̆ Ҭ

̆ҍ ᵌȂUSB Ҭ ѿ └ ᾛ ̆ ѿ

Ȃ ҹ ҩUSB Ҭ ̂EIF6USBIFᵝ̃̆ ҍ Ҭ

ᶏ Ȃ 

Ҋ ԅUSB Ҭ ̆ Ҭ USB Ҭ№ ңҩ ȂUSB

Ҭ ҹ ̆ USB_UIE ᾛ Ҭ ̆ UIF ȂUSB

ᴆ ҹ ԋ ̆ UERIE ᾛ Ҭ ̆ UEIF Ȃ

ᴋᵥUSBҬ ᴆ USB Ҭ ̆ UIF ERRIFᵝȂ 
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Ҭ ԍ USBԊⱵҬ ԊᴆȂ 32-6 ₮ԅUSBҬ ѿ֓ Ԋᴆ

ῒ Ҭ Ȃ 

  

BTSEF

BTSEE

BTOEE

BTOEF

DFN8EF

DFN8EE

CRC16EF

CRC16EE

CRC5EF
CRC5EE

PIDEF

PIDEE

SOFIF

SOFIE

TRNIF

TRNIE

IDLEIF
IDLEIE

UERRIF

UERRIE

STALLIF

STALLIE

ACTVIF

ACTVIE

URSTIF

URSTIE

USBIF

USBҬ

̂USB Ҭ ̃

UIR̂ ̃ UIE(ᾛ ̃

ԋ USBҬ

̂USB ᴆ̃

UERIR̂ ̃ UERIE(ᾛ ̃

 

 28-5 USBҲ  

  

SETUPפ ACK

Һ Һ

INפ ACK

Һ Һ

OUTפ ACK

Һ Һ

Һ

Һ

Һ

RESET SOF SETUP DATA STATUS

̂SOF̃
SOFIF

USB ᵝ
URSTIF

ԊⱵ

└ᴰ

1ms

SOF

TRNIF

1

ԊⱵ

TRNIF

1

TRNIF

1

̔ └ᴰ ѿҩ ᶛ̆ ₮ԅ ҩԊⱵ ᴪ ԊᴆȂῖ └ᴰ ᴪ№ ҩ Ȃ

 

 28-6 USBԐꜙ Ҳ Ԑᴌ ᶡ 

28.7 SB  

USB ΐ Ȃ ҹ48 MHzȂᵖ ῤ ῒז Ҍѿ

ץ Ȃ 

USB ᵬ ̆ ľOSC_CTL1 └ 1Ŀ̆ USB

CK48MS ̆≠ CK48DIV № 48MHz̆ ᶏ

CK48MENȂ 

28.8 USBᵲ  

׃ ѿ֓ USB ץ USB Ḥ Ȃ ᶫԅ

Ḥ ̆ᵖ USB 2.0̆ץԅ Ḥ Ȃ 



KF32LS∆ ῳV3.1 

 - 496/592 - 

28.8.1  №  

USB ⱳ №ץ Ȃ  28-7 USB Ȃ ѿ

Ҭ ҩⱳ ≢῏ Ȃ ץ Ȃѿҩ ҩ Ȃᶛ ̆

ҩ ҩ ԍñֽ ᶫ ò ñֽ ᶫ ò Ȃ 

ԍ ҩ ̆ ҩ Ȃ ҩ ѿҩ Ȃ 

Ҋ Ȃ ꜚȂ 0 └ ̆ ’Ҋ̆

҉ ̆ 0 ԍ Ȃ 

28.8.2   

҉ Ḥ Ḥ № ҩ1 ms ̆ ҹ Ȃ ҩ ⌠ ҩ

ԊⱵȂ 32-6USBԊⱵ Ҭ Ԋᴆ ᶛ ԅ ҩ Ҭ ԊⱵ ᶛȂ 

28.8.3  ᴰ  

USB Ҭ ӈԅ4 ᴰ ̔ 

ᴰ ̔ ᶫԅᴰ ̂ 1023 ̃ ̆ Ḡ ᴰ ̆

ᵖҌ Ḡ Ȃ ԍҡ ῏ ̆ Ȃ 

ᴰ ̔ ᴰ ᴰ ̆ Ḡ ̆p ҌḠ ᴰ

Ȃ 

Ҭ ᴰ ̔ ᴰ Ḡ ᴰ ̆ ᴰ ̆ Ḡ

Ȃ 

└ᴰ ̔ ᶫ └Ȃ ῃ ᴰ ̆p ᵞ ֽ

Ҭ ᴰ └ᴰ Ȃ 

ῒ ̂ ̃

ῒ ̂ ̃

 

 28-7 USB 

28.8.4  ҽ 

∆ ⌠ Һ̆ ᴪ ῀ ҽ ץ ≢ Ȃ ҉ Һ̆ ᴪ

̆ ⱳ ȁ ȁ Ḥ ץ ῒז Ḥ ̕ ֓Ḥ Ȃ 

ῖ ҽ Ҋ̔ 

(1) USB β ̔ ᵝ ̆ ̆ғ ̂ 0̃Ȃ 

(2) ̔Һ ѿ №Ȃ 

(3) USB β ̔Ῥ ᵝ Ȃ 

(4) ̔Һ ҹ № Ȃ 
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(5) ̔Һ ̆ └ ȁ └

Ḥ Ȃ 

(6) Ȃ 

(7) ᴋᵥῒז Ȃ 

(8) Ȃ 

ΐᵣ ҽ ‗ԍҺ Ȃ 

28.8.5   

8 Ҍ ‰ ̆ῒҬ5 ԍ Ȃ 

28.8.5.1   

ᶫ Ḥ ̆ └ ȁ֟ ȁ ↓ ȁ ≢ Ȃ ѿ

ҩ Ȃ 

28.8.5.2   

ᶫ ῏ ץ Ҭ Ҍ Ḥ Ȃѿҩ

ҩ ̂ ᵞⱳ ⱳ Ȃ̃ 

28.8.5.3   

Ҭᶏ ץ̆ ≢Ȃѿҩ ҩ

Ȃ 

28.8.5.4   

ᴰ ץ̆ ѿ֓ῒז ӈȂѿҩ Ҭ ץ

̆ Ҍ ῍ Ȃ 

28.8.5.5  ұ  

ӊ╠ ԅѿҩ ҩ ұ Ȃ ұ ᶫ ῏ ױ

Ḥ Ȃ ֓ ұ Һ Ҭ̆ ꜛ ≢ Ȃ ұ ҹ

ץ̆ Ữ ̆ ᶏ unicode Ȃ 

28.8.6   

ҩUSB Һ ῒ ’ Ȃ ҉ ̆҉

Ԋᴆ ⌠ Ȃ ҉̆ D+ D- ⌠3.3VȂ

ԍᵞ ̆҉ ⌠D- Ȃ ԍῃ ̆҉ ⌠D+Ȃ 

28.8.7  № ꜚ  

USB № ̆ ᵬ ᶫ Ȃ ≢ ᶛ ȁ

Ữȁ Ḥ ֲ ̂Human InterfaceH̆ID̃Ȃ ’Ҋ Һ̆ ᶷ ꜚ ̆

ҍUSB ñ òȂ └ Ҭ̆ ꜚ Ȃ ̆ ԍ

≢̆ ҹ Һ ᶫԅ ꜚ Ȃ ̆ ֓ ꜚ ᶏ Ȃ 



KF32LS∆ ῳV3.1 

 - 498/592 - 

28.9 USB  

USBᵬ ҍ ̆ ᴰ ᶏ ̆Һ

USB_UEPnҍUSB_BDnSTATȂ 

ᾢ ᴰ ̆ 0̆ ѿ ԍ └ᴰ ̕ῒ

ᴰ ̕ USB_BDnSTAT̆ ‖ ̆

USB_BDnSTATᵝ ̆ ᴰ ҍUSB RAM ᵩ ᴰ

ץ Ȃ ԍ SETUP ŬSB_UEPn ҹ0x16̆ ҹSETUP

ᴰ ѿҩ ῀ҍ ₮̆ ץ ᶏ EPOUTENҍ EPINEN̕

USB_BDnSTAT↕ ҉ ̆ ԍ SETUP̆ ѿ ᶏ 0̆ Ҍᶏ ‖

’Ҋ̆ 0 OUT USB_BDnSTATҹ1FFFFC00H̆ 0 IN ҹ1FFFFC04H̆

32_4Ȃ ᴰ ҍ ̆ ᴰ ᶏ ⌠ῒז ̆ ҍῒז

‖ Ȃ 

ԍ ᴰ ̆USB_UEPn ҹ0x0ĈOUT̃ 0x0ÂIÑ̆ ԍ

ᴰ Ҍ ̆ EPHSHK0Ȃ ԍῒזᴰ ̆ Ȃ 

ѿ ᴰ ŬSB_BDnSTATᴪ SIEΏ῀ ᴰ Ḥ ̂PID̆

ᴰ ̃̆ ӊ╠ Ḥ ̆ ѿ ᴰ

ῤ ᵝȂ 
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29 CFGL ЃCFGLЄ 

29.1  

ᾝ̂ CFGLx̃ ᶫ ᴆ └ ᵬ Ȃ

ᾝ 16ҩ ῀Ḥ ̆ ᶏ 16ҩ ῀ ⁞ҹ 4 ꜚ 8

₮ ⱳ ӊѿ Ȃ 

῀ ҊḤץ ̔ 

 ̧ I/O  

 ̧ ῤ  

 ̧  

 ̧ ᵝ 

  

̔ 

 ̧  

ü AND 

ü NAND 

ü AND-OR 

ü AND-OR-INVERT 

ü OR-XOR 

ü OR-XNOR 

 ̧  

ü S-R 

ü 1 ᵝⱳ └D  

ü 1 ᵝⱳ D  

ü ᵝⱳ └J-K  

29.2 CFGL  

C
F

G
L

x
῀
Ḥ

CFGLxCH0(CFGLxIN0)

CFGLxCH1(CFGLxIN1)

CFGLxCH2(CFGLxIN2)

CFGLxCH3(CFGLxIN3)

CFGLxCH4(CFGLxREGIN)

CFGLxCH5(TxTRGO)

CFGLxCH6(CCPx_OUT)

CFGLxCH7(SCLK)

CFGLxCH8(LFCLK)

CFGLxCH9(HFCLK)

CFGLxCH10(C0OUT)

CFGLxCH11(C1OUT)

CFGLxCH12(C2OUT)

CFGLxCH13(C3OUT)

CFGLxCH14(CFGL1_OUT)

CFGLxCH15(CFGL2_OUT)

CFGLx_G1

CFGLx_G2

CFGLx_G3

CFGLx_G4

ⱳ

E
N

M
D

<
2

:0
>

P
O

L

CFGLx_Q
CFGLx_OUT

OE

Ҭ

INTP INTN

CFGLxIF

CFGLxIE
To CPU

CLKSCLK

D
Q

CFGLx_sync

0

CFGLxSYNCEN

1

CFGLx_STA

 

 29-1 CFGL  
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29.3 CFGLῗ  

 29-1 CFGLῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 CFGL1_CTL0 R/W CFGL1└ 0 0x0000 0000 

0x004 CFGL1_CTL1 R/W CFGL1└ 1 0x0000 0000 

0x008 CFGL2_CTL0 R/W CFGL2└ 0 0x0000 0000 

0x00c CFGL2_CTL1 R/W CFGL2└ 1 0x0000 0000 

0x010 CFGL_IFR R/W CFGLҬ └  0x0000 0000 

CFGL ̔0x4000 2980 

29.3.1  CFGL1_CTL0 CFGL1└ 0 

 29-2 CFGL1_CTL0 CFGL1┼ 0 
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EN̔ ᾝ1ᶏ ᵝ 

1 = ᶏ ᾝ 1̆ ῀Ḥ  

0 = ᾝ 1̆ ₮ 0 

OE̔ ᾝ1 ₮ᶏ ᵝ 

1 = ᶏ ᾝ1 ₮ 

0 = ᾝ1 ₮ 

INTP̔ ᾝ1҉ Ҭ ᾛ ᵝ 

1 = CFGL1_IF CFGL1_OUT₮ ҉ 1 

0 = CFGL1_IF Ҍᴪ CFGL1_OUT₮ ҉ 1 

INTN̔ ᾝ1Ҋ Ҭ ᾛ ᵝ 

1 = CFGL1_IF CFGL1_OUT₮ Ҋ 1 

0 = CFGL1_IF Ҍᴪ CFGL1_OUT₮ Ҋ 1 

MD<2:0>̔CFGL1 ᾝⱳ ᵝ 

111 = ᾝ 1 ᵝⱳ 1 ῀  

110 = ᾝ ᵝⱳ J-K  

101 = ᾝ ᵝⱳ 2 ῀D  

100 = ᾝ 1 ᵝⱳ 1 ῀D  

011 = ᾝ S-R  

010 = ᾝ 4 ῀AND  

001 = ᾝ OR-XOR  

000 = ᾝ AND-OR  

POL̔CFGL1_OUT ᵝ 

1 = CFGL1ᾝ ₮  

0 = CFGL1ᾝ ₮  
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G4POL̔ 4 ₮(CFGL1_G4)β  

1 = 4 ₮  

0 = 4 ₮  

G3POL̔ 3 ₮(CFGL1_G3)β  

1 = 3 ₮  

0 = 3 ₮  

G2POL̔ 2 ₮(CFGL1_G2)β  

1 = 2 ₮  

0 = 2 ₮  

G1POL̔ 1 ₮(CFGL1_G1)β  

1 = 1 ₮  

0 = 1 ₮  

D4S<2:0>̔ 4 ῀ ᵝ 

111 = 4 ῀ CFGL1CH3 

110 = 4 ῀ CFGL1CH2 

101 = 4 ῀ CFGL1CH1 

100 = 4 ῀ CFGL1CH0 

011 = 4 ῀ CFGL1CH15 

010 = 4 ῀ CFGL1CH14 

001 = 4 ῀ CFGL1CH13 

000 = 4 ῀ CFGL1CH12 

D3S<2:0>̔ 3 ῀ ᵝ 

111 = 3 ῀ CFGL1CH15 

110 = 3 ῀ CFGL1CH14 

101 = 3 ῀ CFGL1CH13 

100 = 3 ῀ CFGL1CH12 

011 = 3 ῀ CFGL1CH11 

010 = 3 ῀ CFGL1CH10 

001 = 3 ῀ CFGL1CH9 

000 = 3 ῀ CFGL1CH8 

D2S<2:0>̔ 2 ῀ ᵝ 

111 = 2 ῀ CFGL1CH11 

110 = 2 ῀ CFGL1CH10 

101 = 2 ῀ CFGL1CH9 

100 = 2 ῀ CFGL1CH8 

011 = 2 ῀ CFGL1CH7 

010 = 2 ῀ CFGL1CH6 

001 = 2 ῀ CFGL1CH5 

000 = 2 ῀ CFGL1CH4 

D1S<2:0>̔ 1 ῀ ᵝ 

111 = 1 ῀ CFGL1CH7 

110 = 1 ῀ CFGL1CH6 

101 = 1 ῀ CFGL1CH5 

100 = 1 ῀ CFGL1CH4 
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011 = 1 ῀ CFGL1CH3 

010 = 1 ῀ CFGL1CH2 

001 = 1 ῀ CFGL1CH1 

000 = 1 ῀ CFGL1CH0 

REGIN̔ ᵬҹCFGL1CH4῀ ᵝ 

1 = CFGL1CH4῀1 

0 = CFGL1CH4῀0 

TPSEL<2:0>̔CFGL1CFGL1CH5CFGL1CH6 ᵝ 

111 = Ḡ  

110 = Ḡ  

101 = CFGL1CH5ҹT5TRGŎCFGL1CH6ҹECCP5CH1_OUT 

100 = CFGL1CH5ҹT4TRGŎCFGL1CH6ҹCCP4CH1_OUT 

011 = CFGL1CH5ҹT3TRGŎCFGL1CH6ҹCCP3CH1_OUT 

010 = CFGL1CH5ҹT2TRGŎCFGL1CH6ҹCCP2CH1_OUT 

001 = CFGL1CH5ҹT1TRGŎCFGL1CH6ҹCCP1CH1_OUT 

000 = CFGL1CH5ҹT0TRGŎCFGL1CH6ҹCCP0CH1_OUT 

29.3.2  CFGL2_CTL0 CFGL2└ 0 

 29-3 CFGL2_CTL0 CFGL2┼ 0 
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EN̔ ᾝ2ᶏ ᵝ 

1 = ᶏ ᾝ 2̆ ῀Ḥ  

0 = ᾝ 2̆ ₮ 0 

OE̔ ᾝ2 ₮ᶏ ᵝ 

1 = ᶏ ᾝ2 ₮ 

0 = ᾝ2 ₮ 

INTP̔ ᾝ2҉ Ҭ ᾛ ᵝ 

1 = CFGL2_IF CFGL2_OUT₮ ҉ 1 

0 = CFGL2_IF Ҍᴪ CFGL2_OUT₮ ҉ 1 

INTN̔ ᾝ2Ҋ Ҭ ᾛ ᵝ 

1 = CFGL2_IF CFGL2_OUT₮ Ҋ 1 

0 = CFGL2_IF Ҍᴪ CFGL2_OUT₮ Ҋ 1 

MD<2:0>̔CFGL2 ᾝⱳ ᵝ 

111 = ᾝ 1 ᵝⱳ 1 ῀  

110 = ᾝ ᵝⱳ J-K  

101 = ᾝ ᵝⱳ 2 ῀D  

100 = ᾝ 1 ᵝⱳ 1 ῀D  

011 = ᾝ S-R  
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010 = ᾝ 4 ῀AND  

001 = ᾝ OR-XOR  

000 = ᾝ AND-OR  

POL̔CFGL2_OUT ᵝ 

1 = CFGL2ᾝ ₮  

0 = CFGL2ᾝ ₮  

G4POL̔ 4 ₮(CFGL2_G4)β  

1 = 4 ₮  

0 = 4 ₮  

G3POL̔ 3 ₮(CFGL2_G3)β  

1 = 3 ₮  

0 = 3 ₮  

G2POL̔ 2 ₮(CFGL2_G2)β  

1 = 2 ₮  

0 = 2 ₮  

G1POL̔ 1 ₮(CFGL2_G1)β  

1 = 1 ₮  

0 = 1 ₮  

D4S<2:0>̔ 4 ῀ ᵝ 

111 = 4 ῀ CFGL2CH3 

110 = 4 ῀ CFGL2CH2 

101 = 4 ῀ CFGL2CH1 

100 = 4 ῀ CFGL2CH0 

011 = 4 ῀ CFGL2CH15 

010 = 4 ῀ CFGL2CH14 

001 = 4 ῀ CFGL2CH13 

000 = 4 ῀ CFGL2CH12 

D3S<2:0>̔ 3 ῀ ᵝ 

111 = 3 ῀ CFGL2CH15 

110 = 3 ῀ CFGL2CH14 

101 = 3 ῀ CFGL2CH13 

100 = 3 ῀ CFGL2CH12 

011 = 3 ῀ CFGL2CH11 

010 = 3 ῀ CFGL2CH10 

001 = 3 ῀ CFGL2CH9 

000 = 3 ῀ CFGL2CH8 

D2S<2:0>̔ 2 ῀ ᵝ 

111 = 2 ῀ CFGL2CH11 

110 = 2 ῀ CFGL2CH10 

101 = 2 ῀ CFGL2CH9 

100 = 2 ῀ CFGL2CH8 

011 = 2 ῀ CFGL2CH7 

010 = 2 ῀ CFGL2CH6 

001 = 2 ῀ CFGL2CH5 



KF32LS∆ ῳV3.1 

 - 504/592 - 

000 = 2 ῀ CFGL2CH4 

D1S<2:0>̔ 1 ῀ ᵝ 

111 = 1 ῀ CFGL2CH7 

110 = 1 ῀ CFGL2CH6 

101 = 1 ῀ CFGL2CH5 

100 = 1 ῀ CFGL2CH4 

011 = 1 ῀ CFGL2CH3 

010 = 1 ῀ CFGL2CH2 

001 = 1 ῀ CFGL2CH1 

000 = 1 ῀ CFGL2CH0 

REGIN̔ ᵬҹCFGL2CH4῀ ᵝ 

1 = CFGL2CH4῀1 

0 = CFGL2CH4῀0 

TPSEL<2:0>̔CFGL2CFGL2CH5CFGL2CH6 ᵝ 

111 = Ḡ  

110 = Ḡ  

101 = CFGL2CH5ҹT5TRGŎCFGL2CH6ҹECCP5CH1_OUT 

100 = CFGL2CH5ҹT4TRGŎCFGL2CH6ҹCCP4CH1_OUT 

011 = CFGL2CH5ҹT3TRGŎCFGL2CH6ҹCCP3CH1_OUT 

010 = CFGL2CH5ҹT2TRGŎCFGL2CH6ҹCCP2CH1_OUT 

001 = CFGL2CH5ҹT1TRGŎCFGL2CH6ҹCCP1CH1_OUT 

000 = CFGL2CH5ҹT0TRGŎCFGL2CH6ҹCCP0CH1_OUT 

29.3.3  CFGL1_CTL1 CFGL1└ 1 

 29-4 CFGL1_CTL1 CFGL1┼ 1 
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G4D4T̔CFGL14 4 ᾛ ᵝ 

1 = CFGL1_D4Tᾛ ῀⌠CFGL1_G4 

0 = CFGL1_D4T῀⌠CFGL1_G4 

G4D4N̔CFGL14 4 ᾛ ᵝ 

1 = CFGL1_D4Nᾛ ῀⌠CFGL1_G4 

0 = CFGL1_D4N῀⌠CFGL1_G4 

G4D3T̔CFGL14 3 ᾛ ᵝ 

1 = CFGL1_D3Tᾛ ῀⌠CFGL1_G4 

0 = CFGL1_D3T῀⌠CFGL1_G4 

G4D3N̔CFGL14 3 ᾛ ᵝ 

1 = CFGL1_D3Nᾛ ῀⌠CFGL1_G4 

0 = CFGL1_D3N῀⌠CFGL1_G4 
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G4D2T̔CFGL14 2 ᾛ ᵝ 

1 = CFGL1_D2Tᾛ ῀⌠CFGL1_G4 

0 = CFGL1_D2T ῀⌠CFGL1_G4 

G4D2N̔CFGL14 2 ᾛ ᵝ 

1 = CFGL1_D2Nᾛ ῀⌠CFGL1_G4 

0 = CFGL1_D2N῀⌠CFGL1_G4 

G4D1T̔CFGL14 1 ᾛ ᵝ 

1 = CFGL1_D1Tᾛ ῀⌠CFGL1_G4 

0 = CFGL1_D1T῀⌠CFGL1_G4 

G4D1N̔CFGL14 1 ᾛ ᵝ 

1 = CFGL1_D1Nᾛ ῀⌠CFGL1_G4 

0 = CFGL1_D1N ῀⌠CFGL1_G4 

G3D4T̔CFGL13 4 ᾛ ᵝ 

1 = CFGL1_D4Tᾛ ῀⌠CFGL1_G3 

0 = CFGL1_D4T῀⌠CFGL1_G3 

G3D4N̔CFGL13 4 ᾛ ᵝ 

1 = CFGL1_D4Nᾛ ῀⌠CFGL1_G3 

0 = CFGL1_D4N῀⌠CFGL1_G3 

G3D3T̔CFGL13 3 ᾛ ᵝ 

1 = CFGL1_D3Tᾛ ῀⌠CFGL1_G3 

0 = CFGL1_D3T῀⌠CFGL1_G3 

G3D3N̔CFGL13 3 ᾛ ᵝ 

1 = CFGL1_D3Nᾛ ῀⌠CFGL1_G3 

0 = CFGL1_D3N῀⌠CFGL1_G3 

G3D2T̔CFGL13 2 ᾛ ᵝ 

1 = CFGL1_D2Tᾛ ῀⌠CFGL1_G3 

0 = CFGL1_D2T῀⌠CFGL1_G3 

G3D2N̔CFGL13 2 ᾛ ᵝ 

1 = CFGL1_D2Nᾛ ῀⌠CFGL1_G3 

0 = CFGL1_D2N῀⌠CFGL1_G3 

G3D1T̔CFGL13 1 ᾛ ᵝ 

1 = CFGL1_D1Tᾛ ῀⌠CFGL1_G3 

0 = CFGL1_D1T῀⌠CFGL1_G3 

G3D1N̔CFGL13 1 ᾛ ᵝ 

1 = CFGL1_D1Nᾛ ῀⌠CFGL1_G3 

0 = CFGL1_D1N῀⌠CFGL1_G3 

G2D4T̔CFGL12 4 ᾛ ᵝ 

1 = CFGL1_D4Tᾛ ῀⌠CFGL1_G2 

0 = CFGL1_D4T῀⌠CFGL1_G2 

G2D4N̔CFGL1 2 4 ᾛ ᵝ 

1 = CFGL1_D4Nᾛ ῀⌠CFGL1_G2 

0 = CFGL1_D4N῀⌠CFGL1_G2 

G2D3T̔CFGL12 3 ᾛ ᵝ 

1 = CFGL1_D3Tᾛ ῀⌠CFGL1_G2 
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0 = CFGL1_D3T῀⌠CFGL1_G2 

G2D3N̔CFGL12 3 ᾛ ᵝ 

1 = CFGL1_D3Nᾛ ῀⌠CFGL1_G2 

0 = CFGL1_D3N῀⌠CFGL1_G2 

G2D2T̔CFGL12 2 ᾛ ᵝ 

1 = CFGL1_D2Tᾛ ῀⌠CFGL1_G2 

0 = CFGL1_D2T῀⌠CFGL1_G2 

G2D2N̔CFGL12 2 ᾛ ᵝ 

1 = CFGL1_D2Nᾛ ῀⌠CFGL1_G2 

0 = CFGL1_D2N῀⌠CFGL1_G2 

G2D1T̔CFGL12 1 ᾛ ᵝ 

1 = CFGL1_D1Tᾛ ῀⌠CFGL1_G2 

0 = CFGL1_D1T῀⌠CFGL1_G2 

G2D1N̔CFGL12 1 ᾛ ᵝ 

1 = CFGL1_D1Nᾛ ῀⌠CFGL1_G2 

0 = CFGL1_D1N῀⌠CFGL1_G2 

G1D4T̔CFGL11 4 ᾛ ᵝ 

1 = CFGL1_D4Tᾛ ῀⌠CFGL1_G1 

0 = CFGL1_D4T῀⌠CFGL1_G1 

G1D4N̔CFGL11 4 ᾛ ᵝ 

1 = CFGL1_D4Nᾛ ῀⌠CFGL1_G1 

0 = CFGL1_D4N῀⌠CFGL1_G1 

G1D3T̔CFGL11 3 ᾛ ᵝ 

1 = CFGL1_D3Tᾛ ῀⌠CFGL1_G1 

0 = CFGL1_D3T῀⌠CFGL1_G1 

G1D3N̔CFGL11 3 ᾛ ᵝ 

1 = CFGL1_D3Nᾛ ῀⌠CFGL1_G1 

0 = CFGL1_D3N῀⌠CFGL1_G1 

G1D2T̔CFGL11 2 ᾛ ᵝ 

1 = CFGL1_D2Tᾛ ῀⌠CFGL1_G1 

0 = CFGL1_D2T῀⌠CFGL1_G1 

G1D2N̔CFGL11 2 ᾛ ᵝ 

1 = CFGL1_D2Nᾛ ῀⌠CFGL1_G1 

0 = CFGL1_D2N῀⌠CFGL1_G1 

G1D1T̔CFGL11 1 ᾛ ᵝ 

1 = CFGL1_D1Tᾛ ῀⌠CFGL1_G1 

0 = CFGL1_D1T῀⌠CFGL1_G1 

G1D1N̔CFGL11 1 ᾛ ᵝ 

1 = CFGL1_D1Nᾛ ῀⌠CFGL1_G1 

0 = CFGL1_D1N῀⌠CFGL1_G1 
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29.3.4  CFGL2_CTL1 CFGL2└ 1 

 29-5 CFGL2_CTL1 CFGL2┼ 1 
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G4D4T̔CFGL24 4 ᾛ ᵝ 

1 = CFGL2_D4Tᾛ ῀⌠CFGL2_G4 

0 = CFGL2_D4T῀⌠CFGL2_G4 

G4D4N̔CFGL24 4 ᾛ ᵝ 

1 = CFGL2_D4Nᾛ ῀⌠CFGL2_G4 

0 = CFGL2_D4N῀⌠CFGL2_G4 

G4D3T̔CFGL24 3 ᾛ ᵝ 

1 = CFGL2_D3Tᾛ ῀⌠CFGL2_G4 

0 = CFGL2_D3T῀⌠CFGL2_G4 

G4D3N̔CFGL24 3 ᾛ ᵝ 

1 = CFGL2_D3Nᾛ ῀⌠CFGL2_G4 

0 = CFGL2_D3N῀⌠CFGL2_G4 

G4D2T̔CFGL24 2 ᾛ ᵝ 

1 = CFGL2_D2Tᾛ ῀⌠CFGL2_G4 

0 = CFGL2_D2T῀⌠CFGL2_G4 

G4D2N̔CFGL24 2 ᾛ ᵝ 

1 = CFGL2_D2Nᾛ ῀⌠CFGL2_G4 

0 = CFGL2_D2N῀⌠CFGL2_G4 

G4D1T̔CFGL24 1 ᾛ ᵝ 

1 = CFGL2_D1Tᾛ ῀⌠CFGL2_G4 

0 = CFGL2_D1T῀⌠CFGL2_G4 

G4D1N̔CFGL24 1 ᾛ ᵝ 

1 = CFGL2_D1Nᾛ ῀⌠CFGL2_G4 

0 = CFGL2_D1N῀⌠CFGL2_G4 

G3D4T̔CFGL23 4 ᾛ ᵝ 

1 = CFGL2_D4Tᾛ ῀⌠CFGL2_G3 

0 = CFGL2_D4T῀⌠CFGL2_G3 

G3D4N̔CFGL23 4 ᾛ ᵝ 

1 = CFGL2_D4Nᾛ ῀⌠CFGL2_G3 

0 = CFGL2_D4N῀⌠CFGL2_G3 

G3D3T̔CFGL23 3 ᾛ ᵝ 

1 = CFGL2_D3Tᾛ ῀⌠CFGL2_G3 

0 = CFGL2_D3T῀⌠CFGL2_G3 

G3D3N̔CFGL23 3 ᾛ ᵝ 

1 = CFGL2_D3Nᾛ ῀⌠CFGL2_G3 
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0 = CFGL2_D3N῀⌠CFGL2_G3 

G3D2T̔CFGL23 2 ᾛ ᵝ 

1 = CFGL2_D2Tᾛ ῀⌠CFGL2_G3 

0 = CFGL2_D2T῀⌠CFGL2_G3 

G3D2N̔CFGL23 2 ᾛ ᵝ 

1 = CFGL2_D2Nᾛ ῀⌠CFGL2_G3 

0 = CFGL2_D2N῀⌠CFGL2_G3 

G3D1T̔CFGL23 1 ᾛ ᵝ 

1 = CFGL2_D1Tᾛ ῀⌠CFGL2_G3 

0 = CFGL2_D1T ῀⌠CFGL2_G3 

G3D1N̔CFGL23 1 ᾛ ᵝ 

1 = CFGL2_D1Nᾛ ῀⌠CFGL2_G3 

0 = CFGL2_D1N῀⌠CFGL2_G3 

G2D4T̔CFGL22 4 ᾛ ᵝ 

1 = CFGL2_D4Tᾛ ῀⌠CFGL2_G2 

0 = CFGL2_D4T῀⌠CFGL2_G2 

G2D4N̔CFGL22 4 ᾛ ᵝ 

1 = CFGL2_D4Nᾛ ῀⌠CFGL2_G2 

0 = CFGL2_D4N ῀⌠CFGL2_G2 

G2D3T̔CFGL22 3 ᾛ ᵝ 

1 = CFGL2_D3Tᾛ ῀⌠CFGL2_G2 

0 = CFGL2_D3T῀⌠CFGL2_G2 

G2D3N̔CFGL22 3 ᾛ ᵝ 

1 = CFGL2_D3Nᾛ ῀⌠CFGL2_G2 

0 = CFGL2_D3N῀⌠CFGL2_G2 

G2D2T̔CFGL22 2 ᾛ ᵝ 

1 = CFGL2_D2Tᾛ ῀⌠CFGL2_G2 

0 = CFGL2_D2T῀⌠CFGL2_G2 

G2D2N̔CFGL22 2 ᾛ ᵝ 

1 = CFGL2_D2Nᾛ ῀⌠CFGL2_G2 

0 = CFGL2_D2N῀⌠CFGL2_G2 

G2D1T̔CFGL22 1 ᾛ ᵝ 

1 = CFGL2_D1Tᾛ ῀⌠CFGL2_G2 

0 = CFGL2_D1T῀⌠CFGL2_G2 

G2D1N̔CFGL22 1 ᾛ ᵝ 

1 = CFGL2_D1Nᾛ ῀⌠CFGL2_G2 

0 = CFGL2_D1N῀⌠CFGL2_G2 

G1D4T̔CFGL21 4 ᾛ ᵝ 

1 = CFGL2_D4Tᾛ ῀⌠CFGL2_G1 

0 = CFGL2_D4T῀⌠CFGL2_G1 

G1D4N̔CFGL21 4 ᾛ ᵝ 

1 = CFGL2_D4Nᾛ ῀⌠CFGL2_G1 

0 = CFGL2_D4N῀⌠CFGL2_G1 

G1D3T̔CFGL21 3 ᾛ ᵝ 
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1 = CFGL2_D3Tᾛ ῀⌠CFGL2_G1 

0 = CFGL2_D3T῀⌠CFGL2_G1 

G1D3N̔CFGL2 1 3 ᾛ ᵝ 

1 = CFGL2_D3Nᾛ ῀⌠CFGL2_G1 

0 = CFGL2_D3N῀⌠CFGL2_G1 

G1D2T̔CFGL21 2 ᾛ ᵝ 

1 = CFGL2_D2Tᾛ ῀⌠CFGL2_G1 

0 = CFGL2_D2T῀⌠CFGL2_G1 

G1D2N̔CFGL21 2 ᾛ ᵝ 

1 = CFGL2_D2Nᾛ ῀⌠CFGL2_G1 

0 = CFGL2_D2N῀⌠CFGL2_G1 

G1D1T̔CFGL21 1 ᾛ ᵝ 

1 = CFGL2_D1Tᾛ ῀⌠CFGL2_G1 

0 = CFGL2_D1T῀⌠CFGL2_G1 

G1D1N̔CFGL21 1 ᾛ ᵝ 

1 = CFGL2_D1Nᾛ ῀⌠CFGL2_G1 

0 = CFGL2_D1N῀⌠CFGL2_G1 

29.3.5  CFGLIFR CFGLҬ └  

 29-6 CFGLIFR CFGLҲ ┼  
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CFGL2SYNCEN̔CFGL2₮ ᶏ ᵝ 

1 = CFGL2_OUTSCLK  

0 = CFGL2_OUTSCLK  

CFGL1SYNCEN̔CFGL1₮ ᶏ ᵝ 

1 = CFGL1_OUTSCLK  

0 = CFGL1_OUTSCLK  

CFGL2IE̔CFGL2Ҭ ᶏ ᵝ 

1 = ᶏ CFGL2Ҭ  

0 = ᶏ CFGL2Ҭ  

CFGL1IE̔CFGL1Ҭ ᶏ ᵝ 

1 = ᶏ CFGL1Ҭ  

0 = ᶏ CFGL1Ҭ  

CFGL2IF̔CFGL2Ҭ ᵝ 

1 = CFGL2_OUT 

0 = CFGL2_OUT 

CFGL1IF̔CFGL1Ҭ ᵝ 

1 = CFGL1_OUT 
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0 = CFGL1_OUT 

CFGLIC̔CFGLҬ ᵝ 

1 = CFGL1IF/CFGL2IFᵝ 0 

0 = ᵬ  

:ᵝ ꜚ 0 

CFGL2OUT̔CFGL2 ᵝ 

CFGL1OUT̔CFGL1 ᵝ 
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29.4 CFGL  

CFGLx Ḥ Ҭ 4ҩ Ȃ 4ҩ ̔ 

 ̧  

 ̧  

 ̧ ⱳ  

 ̧ ₮  

ҩ Ώ῀ CFGLxⱳ Ȃ ΐ

ᴨ Ȃ 

29.4.1  CFGL ῀Ḥ  

16ҩḤ ᵬ ῀Ȃᶏ 4ҩ8 ῀ ῏ ᴰ ⌠Ҋѿ

῀Ȃ ῏ 16ҩ 4ҩҹѿץ῀ № Ȃ ᶫ4ҩ ῏Ҭ ң

ҩᶏ ̆ Ҭ̆ ҍ ѿҩ Ȃ № ᶏ ֓ ῏

ץ ѿҩ ң ̆ Ҍ ѿҩ Ȃ 

῀ CFGLx_CTL0Ҭ DyS<2:0>ᵝ ̂x=1,2y̕=1,2,3,4Ȃ̃ 

000

001
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011
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101

110

111

D1S<2:0>

 D1T

 D1N

000
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011
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110

111

 D2S<2:0>

 D2T

 D2N
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 D3S<2:0>

 D3T

 D3N

000
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111

 D4S<2:0>

 D4T

 D4N

 G1D1T

 G1D1N

 G1D2T

 G1D2N

 G1D3T

 G1D3N

 G1D4T

 G1D4N

 G1POL
CFGLx_G1

1

2
 CFGLx_G2

3
 CFGLx_G3

4
 CFGLx_G4

CFGLxCH0

CFGLxCH1

CFGLxCH2

CFGLxCH3

CFGLxCH4

CFGLxCH5

CFGLxCH6

CFGLxCH7

CFGLxCH4

CFGLxCH5

CFGLxCH6

CFGLxCH7

CFGLxCH8

CFGLxCH9

CFGLxCH10

CFGLxCH11

CFGLxCH8

CFGLxCH9

CFGLxCH10

CFGLxCH11

CFGLxCH12

CFGLxCH13

CFGLxCH14

CFGLxCH15

CFGLxCH12

CFGLxCH13

CFGLxCH14

CFGLxCH15

CFGLxCH0

CFGLxCH1

CFGLxCH2

CFGLxCH3

 

 29-2 CFGL ῇ  

CFGLx ῀ Ҭ ῀ ץ ̂CFGLxCH<15:0>̃̆ῒ

῀ Ҋ Ȃ 
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 29-7 CFGL ῇ  

CFGL1 CFGL2 ῀ CFGLx_D1S CFGLx_D2S CFGLx_D3S CFGLx_D4S 

CFGL1_IN0 CFGL2_IN0 CFGLxCH0 000   100 

CFGL1_IN1 CFGL2_IN1 CFGLxCH1 001   101 

CFGL1_IN2 CFGL2_IN2 CFGLxCH2 010   110 

CFGL1_IN3 CFGL2_IN3 CFGLxCH3 011   111 

CFGL1_REGIN CFGL2_REGIN CFGLxCH4 100 000   

TxTRGO TxTRGO CFGLxCH5 101 001   

CCPxCH1_OUT CCPxCH1_OUT CFGLxCH6 110 010   

SCLK SCLK CFGLxCH7 111 011   

LFCLK LFCLK CFGLxCH8  100 000  

HFCLK HFCLK CFGLxCH9  101 001  

C0OUT C0OUT CFGLxCH10  110 010  

C1OUT C1OUT CFGLxCH11  111 011  

C2OUT C2OUT CFGLxCH12   100 000 

C3OUT C3OUT CFGLxCH13   101 001 

CFGL1_OUT CFGL1_OUT CFGLxCH14   110 010 

CFGL2_OUT CFGL2_OUT CFGLxCH15   111 011 

29.4.2  CFGL  

῀ ῏ ₮ ⌠ ⱳ ῀Ȃ ҩ

ץ 4 ҩ ῀ ᴋ Ȃ Ҍֽֽ Ḥ Ȃ ҹ

ҩ ῀Ḥ ҹ Ȃ ҩ Ҭ̆ Ḥ ҍ Ȃ ҩ

₮ ᾢץ ̆ Ῥ ῀ ⱳ Ȃ 

҉ ѿҩ1 4 ῀AND/NAND/OR/NORȂ ҩ ῀ ₮

̆↕ ᵬ ᶏ ῀ Ȃ ῀ ₮Ҍ ̆

↕ ᵬ ᶏ ῀ ҍ Ȃ 

ᵖ̂ץ Ҍ ̃ ѿ ῀ ṿȂ ӇẶ↕ ῒז ῀

ᵥ̆ ₮ ҹ 0̆ ᵖ ᴪ₮ ̂ ‖ Ȃ̃ ₮

ҹ0 1̆ ↕ ᵝ ҹ 0̆ ᶏ ᵝ Ȃ 

ᶏ CFGLx_CTL1 Ȃ  29-2 ᶷ ₮ԅ Ȃῒ

Ҭֽ ԅѿҩ Ȃῒᵩ҈ҩ ᶏ ̆ ᶏ ԍ ᶏ Ḥ Ȃ 

29.4.3  CFGL ⱳ  

8 ⱳ ̆ ̔ 

 ̧ AND-OR 

 ̧ OR-XOR 

 ̧ AND 

 ̧ S-R  

 ̧ 1 ᵝⱳ D  

 ̧ ᵝⱳ D  

 ̧ ᵝⱳ J-K  

 ̧ 1 ᵝⱳ  
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ⱳ ΐ 4ҩ ῀ 1ҩ ₮Ȃ4ҩ ῀ ҉ѿ 4ҩ ₮Ȃ ₮

⌠ ̆ ⌠ῒז ȁ ₮ ̆ ⌠CFGLxȂ 

CFGLx_G1

CFGLx_G2

CFGLx_G3

CFGLx_G4

CFGLx_Q

CFGLx_G1

CFGLx_G2

CFGLx_G3

CFGLx_G4

CFGLx_Q

CFGLx_G1

CFGLx_G2
CFGLx_G3

CFGLx_G4

CFGLx_Q

CFGLx_G1

CFGLx_G2

CFGLx_G3

CFGLx_G4

S

R

Q
CFGLx_Q

R

S

D

CLK

Q

CFGLx_G3

CFGLx_G4

CFGLx_G2

CFGLx_G1

CFGLx_Q R

D

CLK

Q

CFGLx_G3CFGLx_G4

CFGLx_G2 CFGLx_G1

CFGLx_Q

R

J

K

CLK

Q

CFGLx_G3

CFGLx_G2

CFGLx_G4

CFGLx_G1

CFGLx_Q
R

S

D

LE

Q

CFGLx_G1

CFGLx_G4

CFGLx_G2

CFGLx_G3

CFGLx_Q

CFGLx_MD<2:0>=000 CFGLx_MD<2:0>=001

CFGLx_MD<2:0>=010 CFGLx_MD<2:0>=011

CFGLx_MD<2:0>=100 CFGLx_MD<2:0>=101

CFGLx_MD<2:0>=110 CFGLx_MD<2:0>=111

R=1 ̆Q*=JQ+KQ

R=S=1 ̆CLK D

R=S=0 ̆Ҍ ᵬ
R=0̕S=1 ̆Q=0

R=1̕S=0 ̆Q=1

R=1 ̆CLK D
R=0 ̆Q=0

R=0 ̆Q=0
R=S=LE=1 ̆Q=D

R=S=1;LE=0 ̆QḠ
R=0̕S=1 ̆Q=0

R=1̕S=0 ̆Q=1

R=S=0 ̆Ҍ ᵬ

 

 29-3 CFGL ꜗ  

29.4.4  CFGL₮  

CFGLIFR CFGLxSYNCENᵝ ץ CFGLx ₮ CFGLxOUT

SCLK Ȃ CFGLxSYNCEN=1̆CFGLxOUT SCLK҉ Ȃ 

29.4.5  CFGL₮  

ᾝҬ ѿҩ ₮ Ȃ CFGLxCTL0 POLβ 1

̆ ₮Ḥ ᴪ Ȃ ᾛ Ҭ ᴪ Ҭ ₮

Ȃ 

29.5 CFGLҲ  

CFGLҬ ῤ 1ҩ ̆ CFGLxCTL0 INTPINTN Ȃ

INTP=1̆CFGLxOUT҉ ֟ ѿҩCFGLҬ ̆CFGLxIFᵝ 1̕ INTN=1
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̆CFGLxOUTҊ ֟ ѿҩCFGLҬ ̆CFGLxIFᵝ 1̕ INTPINTNβ

1̆ CFGLxOUT҉ Ҋ ᴪ֟ CFGLҬ Ȃ 

CFGLxSYNCENᵝ 1̆ ᶏCFGLxOUTSCLK Ҭ̆ Ӟ ᴪ ֟

Ȃ 

CFGLIFR CFGLICᵝ 1̆ ץ 0Ҭ ᵝCFGLxIFȂ 0

Ҭ ᵝ ̆CFGLIC ꜚ 0,Ȃ 

29.6 CFGL ₴ 

CFGLx ₮ ץ ₮ IO Ӟ̆ ץ ᵬҹCFGLx ῀ Ȃ CFGLx₮

IO ̆ CFGLxCTL0 OEβ 1ᶏ ₮ Ȃ 

CFGLIFR CFGLxOUTᵝҹ CFGLx ᵝ̆ ץ ᵝ ⌠

CFGLx╠ ȂCFGLxOUTCFGLxSYNCENᵝ ̆ CFGLxSYNCEN=1̆

CFGLxOUT SCLK҉ Ȃ 

29.7 CFGLᵲ ᴧ  

CFGL ץ ᴡ ҊḠ ᵬ ̕ CFGLxSYNCEN=0̆CFGL

ᴡ ҊḠ Ȃ 
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30 ᵣЃRESETЄ 

ᵝ ̔ 

 ̧ POR҉ ᵝ 

 ̧ BORᵝ 

 ̧ NRST ᵝ ᵝ 

 ̧ ᵝ 

 ̧ ᵝ 

 ̧ ᴆ ᵝ 

 

ΐ ̔POR҉ ᵝȁBOR ᵝȁNRSTβ ȁIWDTᵝȁWWDT ᵝȁ

ᴆ ᵝΈ ᵝ Ȃ 

ᵝ ץ ̆ ᶫѿҩ ̂PVD̃̆ ᶫ VDD

Ȃ 

֓ ᴋᵥ ᵝ ᴆҊ Ҍᴪ ⌠ ῒ̆ ᵝԊᴆ

ᵝ ñ ᵝ òȂҊ ₮ԅ ῤ ᵝ Ȃ 

POR҉ ᵝ

ᴆ ᵝ

BOR ᵝ

 IWDT

҉

WWDT

BKP_POR

NRST

MCU

̂except Backup Areã

Backup Area

VDD

PVD PVDSTA& PVDҬ

 
 30-1 Ὺ ᵣ  

̔҉ POR/BORβ  
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30.1 ᵣ ῗ  

 30-1 ᵣ ῗ  

Ẓ    ⱳ  ᵝṿ 

0x000 RST_CTL0 R/W ᵝ └ 0 0x0000 0000 

0x004 RST_CTL1 R/W ᵝ └ 1 0xFFFF FFFF 

0x008 RST_CTL2 R/W ᵝ └ 2 0xFFFF FFFF 

0x00C RST_CTL3 R/W ᵝ └ 3 0xFFFF FFFF 

̔0x4000 1500 

30.1.1  RST_CTL0β└ 0 

 30-2 RST_CTL0ᵣ ┼ 0 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

G
P

IO
H

R
S

T

G
P

IO
G

R
S

T

G
P

IO
F

R
S

T

G
P

IO
E

R
S

T

G
P

IO
D

R
S

T

G
P

IO
C

R
S

T

G
P

IO
B

R
S

T

G
P

IO
A

R
S

T

 

xRST̔x ᵝ 

0 = ᵬ  

1 = β 

30.1.2  RST_CTL1β└ 1 

 30-3 RST_CTL1ᵣ ┼ 1 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

U
S

B
R

S
T

L
C

D
R

S
T

I2
C

1
R

S
T

I2
C

0
R

S
T

S
P

I1
R

S
T

S
P

I0
R

S
T

U
S

A
R

T
4

R
S

T

U
S

A
R

T
3

R
S

T

U
S

A
R

T
2

R
S

T

U
S

A
R

T
1

R
S

T

U
S

A
R

T
0

R
S

T

C
T

O
U

C
H

R
S

T

T
0

R
S

T

C
M

P
R

S
T

A
D

C
0

R
S

T

Q
E

I0
R

S
T

T
5

T
6

R
S

T

T
4

R
S

T

T
3

R
S

T

T
2

R
S

T

T
1

R
S

T

 

xRST̔x ᵝ 

0 = ᵬ  

1 = β 
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30.1.3  RST_CTL2β└ 2 

 30-4 RST_CTL2ᵣ ┼ 2 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

R/W R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

R
/W

ᵝ

U
S

A
R

T
7

R
S

T

U
S

A
R

T
6

R
S

T

U
S

A
R

T
5

R
S

T

T
1

5
R

S
T

T
1

4
R

S
T

D
M

A
1

R
S

T

D
M

A
0

R
S

T

W
W

D
T

R
S

T

C
A

N
0

R
S

T

 

xRST̔x ᵝ 

0 = ᵬ  

1 = β 

 

̔ ᴍ Ҭ ᵝ ץ ᴍ Ȃ 

30.1.4  RST_CTL3β└ 3 

 30-5 RST_CTL3ᵣ ┼ 3 

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2

1
1

1
0 9 8 7 6 5 4 3 2 1 0

ᵝṿ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

R/W R
/W

R
/W

R
/W

ᵝ

C
F

G
L

R
S

T

C
R

C
R

S
T

S
P

I2
R

S
T

 

xRST̔x ᵝ 

0 = ᵬ  

1 = β 
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30.2 ҏ / ᵣPOR/PDR 

VDD/VDDAԍVPORṿ̆ ₮ ᵝ ̕ VDD/VDDAᵞԍVPDRṿ̆

῀ ᵝ Ȃ 

 ̧ 1.7VץҊḠ ᵝ 

 ̧ ᵝ  

 ̧ ῖ ṿ40mV 

VDD

VPOR

VPDR

PDR

Reset

Ḧᾩ

tRST_TEM PO

40m Vᵺ╣

 

 30-2 POR/PDR  

30.3 BrownOutᵣBOR 

ᶏ BOR̆ VDD/VDDAԍVBORHṿ̆ ₮ ᵝ ̕ VDD/VDDAᵞ

ԍVBORLṿ̆ ῀ ᵝ Ȃ 

 ̧ VBORץҊḠ ᵝ 

 ̧ ῖ ṿ250mV  

 ̧ BORṿ PM_CTL0 BORSEL<1:0>ᵝ  

 

 30-3 BOR  

30.4 IWDTᵣ 

ᶏ ̆ ֟ ₮̆ ᶏ ᵝȂ 

ᴡ Ҋ̆IWDTӞ ץ ᵬ̆ IWDT ₮ ̆ ᴪᶏ ׆






















































































































































