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RISC CPU 

Â ⱴ⌠ 49  פ

Â פ ̔1T / 2T / 4T 

V 8MHz, VDD Ó 1.9V 

V 16MHz, VDD Ó 2.7V 

Â Ữ  

V ROM (EEPROM): 10k x 14 bits 

V RAM: 1k x 8 bits 

V EEPROM: 128 x 8 bits 

V ף Ḡ  ( =1k x 14bits) 

V IAP̆VDD Ó 2.7V 

Â 16 ᴆ  

 

Â ᵬ ̔ 

V ̔-40 Ƅ 85 °C  

V ҙ ̔-40 Ƅ 105 °C  

Â ᵬ ̔1.9 Ƅ 5.5 V 

Â  

V ңҩῤ  

V 16M HIRC 

V 32kᵞ ᵞⱳ LIRC 

V ᵣ ῀ 

V ᵣ  

V ᵣ Ҋ ꜚ 

V  

Â 7ᵝ № 16ᵝ ̆  

Â ҉ ᵝ  

Â ᵞⱳ SLEEP 

V Ḡ ῏  

Â ᵞ ᵝ LVR:  

V 2.0, 2.2, 2.5, 2.8, 3.1, 3.6, 4.1V 

Â ᵞ LVD: 

V ῤ ̔2.0, 2.4, 2.8, 3.0, 3.6, 4.0V 

V ῀̆  

Â ISP OCD 

V 3ҩ ᴆ  

V ᵝ̆ ̆ Ả̆  

Â : SOP8, MSOP10, SOP14, SOP16, 

SOP20, TSSOP20, QFN20 

 

 

 

 

Â GPIO 

V 18ҩ └  

V 18ҩ҉ └   

V 18ҩҊ └   

V 18ҩ ̔  

V ADC ῀ A̔N0~AN6̆ ₮ 

V ᵝ ̔PC0 

V PORTA ̔4/29mA@5V 

V PORTB ̔8/29mA@5V 

V PORTC 4̔/8/29mA@5V 

V 18ҩ ̔max. 61mA@5V 

V ԋⱳ  

Â Ḥ  

V 2 x UART 
V 1 x I2C, Һ׆  
V 1 x SPI, Һ׆ ̆ └ 

Â 1ҩ 12ᵝ SAR ADC 

V 6 ҩ  + 1 ҩ 1/4VDD  + 

OP1OUT 

V ῤ ̔VDD, 0.5V, 2V, 3V 

V ̔VREFP,VREFN 

V ꜚ ꜚ  

V  

Â 1 x ̆ ‰ 

Â TIM1-16bit 

V 16ᵝ № 16ᵝ  

V ꜚ  

V ̔ ̆HIRCץ Ṑ

̂ ᵣ HIRC ԋṐ ̃̆ LIRC 

V ȁ ‖  

V 4ҩ / /PWM  

V Ҭ̆ ̆ ‖  

V 3 └ ԑ PWM ₮ 

V ╠ ┤ └ 

Â TIM2-16bit 

V 15ᵝ № 16ᵝ  

V ꜚ  

V ̔ ̆HIRCץ Ṑ

̂ ᵣ HIRC ԋṐ ̃̆ LIRC 

V ȁ ‖  

V 3ҩ / /PWM  

Â TIM4-8bit̆ 8bit № ̆
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1. ⱳ ᵝ 

EPI

CPU

DROM

128B
PROM

10 kw

SFR

SRAM

256B

STALL

PADDR

EEADDR

EDAT

PDAT

EEWDAT

SFR_BUSIO_CTRL

ADDR & WDAT BUS

TIMx RSTC/OST/

PWRT/BOOT
CLKC

IRCCK

EC/XTCK

BOR_RSTN

POR_RSTN

CFG

CTRL BUS

ADC

O
C

D

SCK

SDA

CMDs

PWM

USART1

SPI

Note: 1 word= 14 bits here.

IO

I2C

USART2

SFR_BUS

OPA

 

1.1 ᵣⱳ  
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1.1. ᵣ  

1

2

3

4 5

6

FT61F0A1-RB

FT64F0A1-RB

7

8VDD

[TIM1_CH1N]/TIM1_CH3/PB2

[TIM2_CH1]/TIM1_CH3N/[TIM1_CH2]/PB0

ISPCK/[UART1_RX]/[I2C_SCL]/[TIM1_CH4]/PA2

GND

PA7/AN4/[CLKO]/[TIM1_CH4]/UART1_RX/ELVD0/OP0OUT/[AT0]/[UART2_TX]

PA6/AN3/UART1_TX/OP0N

PB6/AN6/[I2C_SDA]/[UART1_TX]/ISPDAT

1.2 SOP8 ᵝ 

 

1

2

3

4

5 6

7

8
FT61F0AF-MRB

FT64F0AF-MRB

9

10VDD

[TIM1_CH1N]/TIM1_CH3/PB2

TIM1_CH2N/CLKO/TIM1_CH4/AN0/PB1

[TIM2_CH1]/TIM1_CH3N/[TIM1_CH2]/PB0

ISPCK/[UART1_RX]/[I2C_SCL]/[TIM1_CH4]/PA2

GND

PA7/AN4/[CLKO]/[TIM1_CH4]/UART1_RX/ELVD0/OP0OUT/[AT0]/[UART2_TX]

PA6/AN3/UART1_TX/OP0N

PA5/LVDOUT/TIM2_CH1/UART1_CK/OP0P

PB6/AN6/[I2C_SDA]/[UART1_TX]/ISPDAT  

1.3 MSOP10 ᵝ 

 

1

2

3

4

5

6

7 8

9

10

11

12
FT61F0A2-RB

FT64F0A2-RB

13

14 GND

PB7/OSC2/[SPI_MOSI]/ELVD3

PC1/OSC1/[SPI_MISO]/ELVD2

PA7/AN4/[CLKO]/[TIM1_CH4]/UART1_RX/ELVD0/OP0OUT/[AT0]/[UART2_TX]

PA6/AN3/UART1_TX/OP0N

PB6/AN6/I2C_SDA/[UART1_TX]/ISPDAT

PA4/AN2/TIM2_CH2/ADC_ETR/[UART2_RX]

VDD

[TIM1_CH1N]/[SPI_SCK]/TIM1_CH3/PB2

TIM1_CH2N/CLKO/TIM1_CH4/AN0/PB1

[TIM2_CH1]/TIM1_CH3N/SPI_SCK/[TIM1_CH2]/PB0

VREFN/TIM1_CH1/SPI_MOSI/PA0

VREFP/TIM1_CH2/SPI_MISO/PA1

ISPCK/[UART1_RX]/[I2C_SCL]/[TIM1_CH4]/PA2

1.4 SOP14 ᵝ 

 

1

2

3

4

5

6

7

8 9

10

11

12

13

14

FT61F0A3-RB

FT64F0A3-RB

15

16 GND

PB7/OSC2/[SPI_MOSI]/ELVD3

PC1/OSC1/[SPI_MISO]/ELVD2

PA7/AN4/[CLKO]/[TIM1_CH4]/UART1_RX/ELVD0/OP0OUT/[AT0]/[UART2_TX]

PA6/AN3/UART1_TX/OP0N

PB6/AN6/I2C_SDA/[UART1_TX]/ISPDAT

PA4/AN2/TIM2_CH2/ADC_ETR/[UART2_RX]

PA2/[TIM1_CH4]/[I2C_SCL]/[UART1_RX]/ISPCK

VDD

TIM1_CH2N/CLKO/TIM1_CH4/AN0/PB1

[TIM1_CH1N]/[SPI_SCK]/TIM1_CH3/PB2

UART2_TX/TIM1_BKIN/I2C_SDA/[LVDOUT]/PB4

UART2_CK/TIM1_ETR/[ADC_ETR]/I2C_SCL/[LVDOUT]/PB3

[TIM2_CH1]/TIM1_CH3N/SPI_SCK/[TIM1_CH2]/PB0

VREFN/TIM1_CH1/SPI_MOSI/PA0

VREFP/TIM1_CH2/SPI_MISO/PA1
 

1.5 SOP16 ᵝ 

 

1

2

3

4

5

6

7

8

9

11

12

13

14

15

16

17

18
FT61F0A5-RB

FT64F0A5-RB

FT61F0A5-TRB

FT64F0A5-TRB

OP0P/UART1_CK/TIM2_CH1/LVDOUT/PA5

OP0N/UART1_TX/AN3/PA6

[UART2_TX]/[AT0]/OP0OUT/ELVD0/UART1_RX/[TIM1_CH4]/[CLKO]/AN4/PA7

ELVD1/TIM1_CH1N/MCLRB/AN5/PC0

ELVD2/[SPI_MISO]/OSC1/PC1

ELVD3/[SPI_MOSI]/OSC2/PB7

GND

ISPDAT/[UART1_TX]/[I2C_SDA]/AN6/PB6

VDD

UART2_RX/SPI_NSS/TIM2_CH3/[LVDOUT]/PB5

PA4/AN2/TIM2_CH2/ADC_ETR/[UART2_RX]

PA3/AN1/[TIM2_CH3]/[UART2_TX]

PA2/[TIM1_CH4]/[I2C_SCL]/[UART1_RX]/ISPCK

PA1/SPI_MISO/TIM1_CH2/VREFP

PA0/SPI_MOSI/TIM1_CH1/VREFN

PB0/[TIM1_CH2]/SPI_SCK/TIM1_CH3N/[TIM2_CH1]

PB1/AN0/TIM1_CH4/CLKO/TIM1_CH2N

PB2/TIM1_CH3/[SPI_SCK]/[TIM1_CH1N]

PB3/[LVDOUT]I2C_SCL/[ADC_ETR]/TIM1_ETR/UART2_CK

PB4/[LVDOUT]/I2C_SDA/TIM1_BKIN/UART2_TX10

19

20

 

1.6 SOP20, TSSOP20 ᵝ 
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FT61F0A5-NRT
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15
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13

12

11
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0

1
9

1
8
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7
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6

[UART2_TX]/OP0OUT/ELVD0/[UART1_RX]/[TIM1_CH4]/[CLKO]/AN4/PA7

ELVD3/[SPI_MOSI]/OSC2/PB7

GND

ISPDAT/[UART1_TX]/[I2C_SDA]/AN6/PB6

VDD

U
A

R
T

2
_

R
X

/S
P

I_
N

S
S

/T
IM

2
_

C
H

3
/[
L

V
D

O
U

T
]/

P
B

5

[T
IM

2
_

C
H

1
]/

T
IM

1
_

C
H

3
N

/S
P

I_
S

C
K

/[
T

IM
1

_
C

H
2

]/
P

B
0

T
IM

1
_

C
H

2
N

/C
L

K
O

/T
IM

1
_

C
H

4
/A

N
0

/P
B

1

[T
IM

1
_

C
H

1
N

]/
[S

P
I_

S
C

K
]/
T

IM
1

_
C

H
3

/P
B

2
 

U
A

R
T

2
_

T
X

/T
IM

1
_

B
K

IN
/I

2
C

_
S

D
A

/[
L

V
D

O
U

T
]/

P
B

4

PA3/AN1/[TIM2_CH3]/[UART2_RX]

PA2/[TIM1_CH4]/[I2C_SCL]/[UART1_RX]/ISPCK

PA1/SPI_MISO/TIM1_CH2/VREFP
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1.7 QFN20 ᵝ 

 

̔ 

1. FT61F0Ax ̂OP0̃̆ FT61F0Ax UART1̆FT64F0Ax UART1 UART2̕ 

2. UART1_RX UART1_TX ԑץ ̆UART2_RX UART2_TX ԑץ Ȃ 
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1.2.  

SOP20 Pin name Type 
INT 
input 

Main 
func. 

Default AF 

1 

PA5/LVDOUT/TIM2_CH1/UART1_CK/OP0P IO ã PA5 TIM2_CH1 

LVDOUT̆LVD ₮     

TIM2_CH1̆TIM2 PWM 1     

UART1_CK Ҋ ₮     

OP0P 0 ῀      

2 

PA6/AN3/UART1_TX/OP0N/[AT0] IO ã PA6 UART1_TX 

AN3̆ADC ῀ 3     

UART1_TX̆UART1 ₮     

OP0N 0 ῀      

AT0̆ῤ 0     

3 

PA7/AN4/[CLKO]/[TIM1_CH4]/UART1_RX/ 
ELVD0/OP0OUT/[AT1]/[UART2_TX] 

IO ã PA7 UART1_RX 

AN4̆ADC ῀ 4     

CLKŎῤ ₮̂ ̃     

TIM1_CH4 TIM1 PWM 4     

UART1_RX̆UART1 ῀     

ELVD0̆ LVD ῀ 0     

OP0OUT 0 ₮     

AT1̆ῤ 1     

UART2_TX̆UART2 ῀     

4 

PC0/AN5/MCLRB/TIM1_CH1N/ELVD1 IO ã PC0 TIM1_CH1N 

AN5̆ADC ῀ 5     

MCLRB̆ ᵝ ῀     

TIM1_CH1N̆TIM1 PWM 1 ₮     

ELVD1̆ LVD ῀ 1     

5 

PC1/OSC1/[SPI_MISO]/ELVD2 IO ã PC1 SPI_MISO 

OSC1̆ ᵣ 1     

SPI_MISO SPIҺ ׆῀ ₮̂ ̃     

ELVD2̆ LVD ῀ 2     

6 

PB7/OSC2/[SPI_MOSI]/ELVD3 IO ã PB7 SPI_MOSI 

OSC2̆ ᵣ 2     

SPI_MOSI SPIҺ ׆₮ ῀̂ ̃     

ELVD3̆ LVD ῀ 3     

7 GND Ground ð Ground 

8 

PB6/AN6/I2C_SDA/[UART1_TX]/ISPDAT IO ã PB6 UART1_TX 

AN6̆ADC ῀ 6     

ISPDAT̆ISP IO     

I2C_SDA I2C ̂ ̃     

UART1_TX̆UAR1T ₮̂ ̃     

9 VDD Supply ð Power 

10 

PB5/[LVDOUT]/TIM2_CH3/SPI_NSS/UART2_RX IO ã PB5 UART2_RX 

LVDOUT̆LVD ₮̂ ̃     

TIM2_CH3̆TIM2 PWM 3 ₮     

SPI_NSS SPI      

UART2_RX UART2 ῀     
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SOP20 Pin name Type 
INT 
input 

Main 
func. 

Default AF 

11 

PB4/ [LVDOUT]/I2C_SDA/TIM1_BKIN/ 
UART2_TX UART2 ₮ 

IO ã PB4 UART2_TX 

LVDOUT̆LVD ₮̂ ̃     

I2C_SDA I2C      

TIM1_BKIN̆TIM1┤ ῀     

UART2_RX UART2 ῀     

12 

PB3/[LVDOUT]/I2C_SCL/[ADC_ETR]/TIM1_ETR/ 
UART2_CK 

IO ã PB3 UART2_CK 

LVDOUT̆LVD ₮̂ ̃     

I2C_SCL I2C      

ADC_ETR̆ADC ῀̂ ̃     

TIM1_ETR̆TIM1 ῀     

UART2_CK UART2      

13 

PB2/TIM1_CH3/[SPI_SCK]/[TIM1_CHIN] IO ã PB2 TIM1_CH3 

TIM1_CH3̆TIM1 PWM 3 ₮     

SPI_SCK SPI ̂ ̃     

TIM1_CH1N T̆IM1 PWM 1 ₮̂  ̃     

14 

PB1/AN0/TIM1_CH4/CLKO/TIM1_CH2N IO ã PB1 TIM1_CH2N 

AN0̆ADC ῀ 0     

TIM1_CH4̆TIM1 PWM 4 ₮     

CLKŎῤ ₮     

TIM1_CH2N̆TIM1 PWM 2 ₮     

15 

PB0/[TIM1_CH2]/SPI_CK/TIM1_CH3N/[TIM2_CH1] IO ã PB0 TIM1_CH3N 

TIM1_CH2̆TIM1 PWM 2 ₮̂ ̃     

SPI_SCK SPI      

TIM1_CH3N̆TIM1 PWM 3 ₮     

TIM2_CH1̆TIM2 PWM 1 ₮̂ ̃     

16 

PA0/SPI_MOSI/TIM1_CH1/VREFN IO ã PA0 TIM1_CH1 

SPI_MOSI SPIҺ ׆₮ ῀     

TIM1_CH1̆TIM1 PWM 1 ₮     

VREFN̆ADC ῀     

17 

PA1/SPI_MISO//TIM1_CH2/VREFP IO ã PA1 TIM1_CH2 

SPI_MISO SPIҺ ׆῀ ₮     

TIM1_CH2̆TIM1 PWM 2 ₮     

VERFP̆ADC ῀     

18 

PA2 /[TIM1_CH4]/[I2C_SCL]/[UART1_RX]/ISPCK IO ã PA2 UART1_RX 

ISPCK̆ISP ῀     

TIM1_CH4 TIM1 PWM4 ̂ ̃     

I2C_SCL I2C ̂ ̃     

UART1_RX̆UART1 ῀̂ ̃     

19 

PA3/AN1/[TIM2_CH3]/[UART2_TX] IO ã PA3 AN1 

AN1̆ADC ῀ 1     

TIM2_CH3̆TIM2 PWM 3 ₮     

UART2_TX̆UART2 ₮̂ ̃     

20 

PA4/AN2/TIM2_CH2/ADC_ETR/[UART2_RX] IO ã PA4 ADC_ETR 

AN2̆ADC ῀ 2     

TIM2_CH2̆TIM2 PWM 2 ₮     

ADC_ETR̆ADC ῀     

UART2_RX̆UART2 ῀̂ ̃     
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2. Ữ  

Implemented

Implemented

0x0000

0x7FFF

0x8000

0x80FF

UCFG0

UCFG1

UCFG2

...

...

FCFG0

FCFG1

FCFG2

...

0x8000

0x8001

0x8002

0x8003

...

0x8041

0x8060

...

0x8061

...

0x8042

Reserved

Not Implemented

Main

Area

USER/

FACT/

INFO

Pages

USER

FACT& 

INFO...

FMD INFO0

...

FMD INFO1

0x8080

...

0x27FF

0x2800

0x8040

0x80FF

...

 

1.4 Ữ  

PCҹ 15ᵝ(0x0000 ~ 0x7FFF)̆ 32K Ȃ ԅ 10k Ữ

̂0x0000 ~ 0x27FF̃̆ ⱴ҉ 2ҩ ̆ ץ̆ 2ҩḤ INFO0/INFO1Ȃ 

 

10k Ữ 160 ̆ 64ҩ word̂1word= 14bits̃̆ ҹ 0x0000~0x27FF̆

0x27FF ⌠ 0x0000Ȃ 

 

4ҩ NVM №≢ ѿҩ ̆ 64 word̆ῒ ׆ 0x8000 ̆⌠ 0x80FF Ȃ 

2.1. Ỵ ᵲ Ỵ  

ң Ữ Ҭ Ȃ ѿ ᶏ RETW פ Ȃ ԋ FSR

Ữ Ȃ 
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2.1.1. RETW  פ

RETW פ ԍ ᶫ Ȃ 

 

ᶛ 2.1 ₮ԅ⇔ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

BRW ᶏפ Ȃ ף Ḡ ҍ╠₃ף ӊ ̆↕

BRW Ҍפ ̆ ᶏ Ȃ 

2.1.2. ᶏ FSR  

Ữ ᵬ Ữ ̆ FSRxH bit7 1 ҍӊ INDFx 

ȂMOVIW פᴪ ⌠ ᵞ 8ᵝḠ W ҬȂ INDF Ώ 

Ữ ᵬȂ FSR Ữ פ ѿҩ פ Ȃᶛ 2.2  

ԅ FSR Ữ Ȃ 

 

Ữ Ҭ ᾝ̆HIGHᴺ פ bit<7> 1Ȃ 

 

 

 

 

Constants ; example 2.1 

BRW ;Add Index in W to program counter to ;select data 

RETW DATA0 ;Index0 data 

RETW DATA1 ;Index1 data 

RETW DATA2 

RETW DATA3 

my_function 

;é LOTS OF CODEé 

LDWI DATA_INDEX 

call constants    ; THE CONSTANT IS IN W 

constants   ;example 2.2 

RETW DATA0 ;Index0 data 

RETW DATA1 ;Index1 data 

RETW DATA2 

RETW DATA3 

my_function 

;é LOTS OF CODEé 

LDWI LOW constants 

STR   FSR1L 

LDWI  HIGH constants 

STR   FSR1H 

MOVIW 0[FSR1] ;THE PROGRAM MEMORY IS IN W 
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3. Ữ  

3.1. Ỵ  

Ữ ⅞№ҹ 32 Ữ ̆ ҩ Ữ ҹ 128ҩ ̆ ҩ Ữ Ҋץ № ̔ 

 ̧ 12ҩῤ  

 ̧ 20ҩ ⱳ  

 ̧ 80 RAM 

 ̧ 16 ῍ RAM 

 

Ữ Ώ῀ Ữ ̂Bank Select Register̆BSREG̃ Ữ Ȃ

Ữ ҹ 0Ȃ Ữ ץ ̂ ᶏ ᴆ ̆̃פ 2ҩ

ᴆ ̂FSR̃ Ȃ Ḥ ̆ 3.4 ñ òȂ 

 

Ữ ᶏ ѿҩ 12 ᵝ Ȃ 5 ᵝ ԍ ӈ Ữ ̆ᵞ 7 ᵝ ԍ Ữ Ҭ

/RAMȂ 

 

Ữ ̂ ̃⅞№̔ 

ῤ ̆12ҩ

῍ RAM̆16ҩ

SRAM̆80ҩ

BANKx
0x000

0x00B

0x020

0x06F

0x070

0x07F

SFR̆20ҩ

0x00C

0x01F

 

 

3.1 Ữ  
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3.1.1. ῤ  

ῤ MCU ᵬ Ȃ ֓ ̔ 

 ̧ INDF0 

 ̧ INDF1 

 ̧ PCL 

 ̧ STATUS 

 ̧ FSR0 ᵞ  

 ̧ FSR0  

 ̧ FSR1 ᵞ  

 ̧ FSR1  

 ̧ BSREG 

 ̧ WREG 

 ̧ PCLATH 

 ̧ INTCON 

̔ῤ ᵝԍ Ữ ҩ Ữ ╠ 12ҩ ᾝȂ 

3.1.2.  

3.1 ̆ ̂STATUS̃ ̔ 

 ̧ ALU  

 ̧ ᵝ  

 ̧ Ữ ̂SRAM̃ Ữ ᵝ 

ῒז ѿ ̆ Ӟ ᵬҹᴋᵥץ פ Ȃ ѿ ZȁDC C ᵝ

ץפ ᵬҹ ̆ Ώ ҈ᵝȂ ᴆ ̆ ֓ᵝᴪ 1 Ȃ ̆

ӞҌ Ώ TO PDᵝȂ ̆ ѿ ᵬҹ פ ̆

Ҍѿ Ȃ 

 

ᶛ ̆ CLRR STATUS ᴪפ 3 ᵝ Z ᵝ 1Ȃ׆ ᶏ ṿҹ

ñ000uu1uuò̂ῒҬ u Ҍ Ȃ̃ 

 

̆ ֽᶏ BCRȁBSRȁSWAPR STR פ ̆ ҹ ֓ Ҍפ ᴋᵥ

ᵝȂ ῒזҌᴪ ᴋᵥ ᵝ ̆פ ñ פ òȂ 
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3.1 STATUS  

 

 

̔ ԍṢᵝ C̆ Ȃ⁞ פ ⱴ҉ ԋҩ ᵬ ԋ └ Ȃ ԍ ᵝ פ

̂RRF RLF̃̆ ᵝṿ ᵝ ᵞᵝȂ 

3.2. ꜗ  

ⱳ └ ᴆҬ ⱳ ᵬ Ȃҍ ᵬ ῏

ΎҬ Ҭ Ȃ 

3.2.1. RAM 

Ữ ҩ Ữ Ҭ GPR 80ҩ Ȃ 

3.2.2. GPR  

ץ FSR ץ № RAMȂ ץ Ữ Ȃ Ḥ ̆

3.6.2 ñ Ữ òȂ 

 

Bit 7 6 5 4 3 2 1 0 

Name ð /TO /PD Z HC C 

Reset NA 1 1 x x x 

Type RO-0 RO RO RW RW RW 

Bit Name Function 

7:5 NA ̆ 0 

4 /TO 

/TO: ᵝ 

1 = ҉ ̆ ԅCLRWDT פ SLEEP פ 

0 = WDT ₮ 

3 /PD 

/PD: ᵝ 

1 = ҉ ᵝ ԅCLRWDT  פ

0 = ԅSLEEP פ 

2 Z 

Z: ᵝ 

1 = ҹ  

0 = Ҍҹ  

1 DC 

DC: ᵝ/ Ṣᵝᵝ̂ADDWRȁADDWIȁSUBWI SUBWF פ  ̃Ȃ ԍṢ

ᵝ̆ Ȃ 

1 = 4ᵞᵝ ᵝ ԅ ᵝ 

0 = 4ᵞᵝ ᵝ ᵝ 

0 C 

C̔ ᵝ/ Ṣᵝᵝ̂ADDWRȁADDWIȁSUBWI SUBWF ̃פ 

1 = ᵝ ԅ ᵝ 

0 = ᵝ ᵝ 
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3.2.3. Ὲ῍ RAM 

׆ Ữ ץ 16 Ὲ῍ RAMȂ 

 

ῤ ̆12ҩ

῍ RAM̆16ҩ

SRAM̆80ҩ

BANK0
0x000

0x00B

0x00C

0x06F

0x070

0x07F

BANK1
0x080

0x08B

0x08C

0x0EF

0x0F0

0x0FF

ῤ ̆12ҩ

῍ RAM̆16ҩ

BANK2
0x100

0x10B

0x10C

0x16F

0x170

0x17F

PORTx/PIR/SPI

0x01F

0x020

ῤ ̆12ҩ

῍ RAM̆16ҩ

SRAM̆80ҩ

TRISx/PIE/ADC

0x09F

0x0A0

LATx/TIM4

SRAM̆80ҩ

0x11F

0x120

BANK3
0x180

0x18B

0x18C

0x1EF

0x1F0

0x1FF

ῤ ̆12ҩ

῍ RAM̆16ҩ

WPUx/EE

0x19F

0x1A0

ῤ ̆12ҩ

῍ RAM̆16ҩ

BANK4
0x200

0x20B

0x20C

0x26F

0x270

0x27F

BANK5
0x280

0x28B

0x28C

0x2EF

0x2F0

0x2FF

ῤ ̆12ҩ

῍ RAM̆16ҩ

BANK6
0x300

0x30B

0x30C

0x36F

0x370

0x37F

WPDx/TIM1_1OF2

0x21F

0x220

ῤ ̆12ҩ

῍ RAM̆16ҩ

TIM1_2OF2

0x29F

0x2A0

TIM2

0x31F

0x320

BANK7
0x380

0x38B

0x38C

0x3EF

0x3F0

0x3FF

ῤ ̆12ҩ

῍ RAM̆16ҩ

̆Ḡ

0x39F

0x3A0

ῤ ̆12ҩ

῍ RAM̆16ҩ

BANK8
0x400

0x40B

0x40C

0x41F

0x420

0x46F

0x470

0x47F

BANK9

ῤ ̆12ҩ

῍ RAM̆16ҩ

BANK10

I2C

ῤ ̆12ҩ

῍ RAM̆16ҩ

UART1

BANK31

ῤ ̆12ҩ

῍ RAM̆16ҩ

̆Ḡ

0x480

0x48B

0x48C

0x49F

0x4A0

0x4EF

0x4F0

0x4FF

0x500

0x50B

0x50C

0x51F

0x520

0x56F

0x570

0x57F

0xF80

0xF8B

0xF8C

0xFE3

0xFE4

0xFEF

0xFF0

0xFFF

TEST SFR̆2ҩ

UART2

SRAM̆80ҩ

SRAM̆80ҩ SRAM̆80ҩ SRAM̆80ҩ SRAM̆80ҩ

SRAM̆80ҩ SRAM̆80ҩ SRAM̆80ҩ

 

3.2 Ữ  
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3.2.4. Ữ  

BANK0~BANK5 

 BANK0  BANK1  BANK2  BANK3  BANK4  BANK5 

000h INDF0 080h INDF0 100h INDF0 180h INDF0 200h INDF0 280h INDF0 

001h INDF1 081h INDF1 101h INDF1 181h INDF1 201h INDF1 281h INDF1 

002h PCL 082h PCL 102h PCL 182h PCL 202h PCL 282h PCL 

003h STATUS 083h STATUS 103h STATUS 183h STATUS 203h STATUS 283h STATUS 

004h FSR0L 084h FSR0L 104h FSR0L 184h FSR0L 204h FSR0L 284h FSR0L 

005h FSR0H 085h FSR0H 105h FSR0H 185h FSR0H 205h FSR0H 285h FSR0H 

006h FSR1L 086h FSR1L 106h FSR1L 186h FSR1L 206h FSR1L 286h FSR1L 

007h FSR1H 087h FSR1H 107h FSR1H 187h FSR1H 207h FSR1H 287h FSR1H 

008h BSREG 088h BSREG 108h BSREG 188h BSREG 208h BSREG 288h BSREG 

009h WREG 089h WREG 109h WREG 189h WREG 209h WREG 289h WREG 

00Ah PCLATH 08Ah PCLATH 10Ah PCLATH 18Ah PCLATH 20Ah PCLATH 28Ah PCLATH 

00Bh INTCON 08Bh INTCON 10Bh INTCON 18Bh INTCON 20Bh INTCON 28Bh INTCON 

00Ch PORTA 08Ch TRISA 10Ch LATA 18Ch WPUA 20Ch WPDA 28Ch TIM1CNTRH 

00Dh PORTB 08Dh TRISB 10Dh LATB 18Dh WPUB 20Dh WPDB 28Dh TIM1CNTRL 

00Eh PORTC 08Eh TRISC 10Eh LATC 18Eh WPUC 20Eh WPDC 28Eh TIM1PSCRH 

00Fh ð 08Fh ð 10Fh ð 18Fh ð 20Fh ð 28Fh TIM1PSCRL 

010h ð 090h ð 110h ð 190h ð 210h ð 290h TIM1ARRH 

011h PIR1 091h PIE1 111h TIM4CR1 191h EEADRL 211h TIM1CR1 291h TIM1ARRL 

012h ð 092h ð 112h TIM4IER 192h EEADRH 212h TIM1CR2 292h TIM1RCR 

013h ð 093h ð 113h TIM4SR 193h EEDATL 213h TIM1SMCR 293h TIM1CCR1H 

014h EPIF0 094h EPIE0 114h TIM4EGR 194h EEDATH 214h TIM1ETR 294h TIM1CCR1L 

015h SPIDATA 095h CKOCON 115h TIM4CNTR 195h EECON1 215h TIM1IER 295h TIM1CCR2H 

016h SPICTRL 096h PCON 116h TIM4PSCR 196h EECON2 216h TIM1SR1 296h TIM1CCR2L 

017h SPICFG 097h WDTCON 117h TIM4ARR 197h ANSELA 217h TIM1SR2 297h TIM1CCR3H 

018h SPISCR 098h OSCTUNE 118h EPS0 198h AFP2 218h TIM1EGR 298h TIM1CCR3L 

019h SPICRCPOL 099h OSCCON 119h EPS1 199h LVDCON0 219h TIM1CCMR1 299h TIM1CCR4H 

01Ah SPIRXCRC 09Ah PCKEN 11Ah PSRC0 19Ah PSINK0 21Ah TIM1CCMR2 29Ah TIM1CCR4L 

01Bh SPITXCRC 09Bh ADRESL 11Bh PSRC1 19Bh PSINK1 21Bh TIM1CCMR3 29Bh TIM1BKR 

01Ch SPIIER 09Ch ADRESH 11Ch PSRC2 19Ch PSINK2 21Ch TIM1CCMR4 29Ch TIM1DTR 

01Dh SPICTRL2 09Dh ADCON0 11Dh ð 19Dh MISC0 21Dh TIM1CCER1 29Dh TIM1OISR 

01Eh SPISTAT 09Eh ADCON1 11Eh ITYPE0 19Eh AFP0 21Eh TIM1CCER2 29Eh TIM2CCR3H 

01Fh ADDLY 09Fh ADCON2 11Fh ITYPE1 19Fh AFP1 21Fh ODCON0 29Fh TIM2CCR3L 

020~06F GPR, 80B 0A0~0EF GPR, 80B 120~16F GPR, 80B 1A0~1EF GPR, 80B 220~26F GPR, 80B 2A0~2EF GPR, 80B 

070~07F Ὲ῍ RAM 0F0~0FF Ὲ῍ RAM 170~17F Ὲ῍ RAM 1F0~1FF Ὲ῍ RAM 270~27F Ὲ῍ RAM 2F0~2FF Ὲ῍ RAM 
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BANK6~BANK10 

 

 BANK6  BANK7  BANK8  BANK9  BANK10  BANK31 

300h INDF0 380h INDF0 400h INDF0 480h INDF0 500h INDF0 F80h INDF0 

301h INDF1 381h INDF1 401h INDF1 481h INDF1 501h INDF1 F81h INDF1 

302h PCL 382h PCL 402h PCL 482h PCL 502h PCL F82h PCL 

303h STATUS 383h STATUS 403h STATUS 483h STATUS 503h STATUS F83h STATUS 

304h FSR0L 384h FSR0L 404h FSR0L 484h FSR0L 504h FSR0L F84h FSR0L 

305h FSR0H 385h FSR0H 405h FSR0H 485h FSR0H 505h FSR0H F85h FSR0H 

306h FSR1L 386h FSR1L 406h FSR1L 486h FSR1L 506h FSR1L F86h FSR1L 

307h FSR1H 387h FSR1H 407h FSR1H 487h FSR1H 507h FSR1H F87h FSR1H 

308h BSREG 388h BSREG 408h BSREG 488h BSREG 508h BSREG F88h BSREG 

309h WREG 389h WREG 409h WREG 489h WREG 509h WREG F89h WREG 

30Ah PCLATH 38Ah PCLATH 40Ah PCLATH 48Ah PCLATH 50Ah PCLATH F8Ah PCLATH 

30Bh INTCON 38Bh INTCON 40Bh INTCON 48Bh INTCON 50Bh INTCON F8Bh INTCON 

30Ch TIM2CR1 38Ch ð 40Ch I2CCR1 48Ch UR1DATAL 50Ch UR2DATAL F8Ch ð 

30Dh TIM2IER 38Dh ð 40Dh I2CCR2 48Dh UR1DATAH 50Dh UR2DATAH F8Dh CKAUX 

30Eh TIM2SR1 38Eh ð 40Eh I2CCR3 48Eh UR1IER 50Eh UR2IER F8Eh LVDCON1 

30Fh TIM2SR2 38Fh ð 40Fh I2COARL 48Fh UR1LCR 50Fh UR2LCR F8Fh OP0CR0 

310h TIM2EGR 390h ð 410h I2COARH 490h UR1LCR_EXT 510h UR2LCR_EXT F90h OP0CR1 

311h TIM2CCMR1 391h ð 411h I2CFREQ 491h UR1MCR 511h UR2MCR F91h OP0CFG 

312h TIM2CCMR2 392h ð 412h I2CDR 492h UR1LSR 512h UR2LSR F92h LVDTUNE 

313h TIM2CCMR3 393h ð 413h I2CCMD 493h UR1RAR 513h UR2RAR F93h ð 

314h TIM2CCER1 394h ð 414h I2CCCRL 494h UR1DLL 514h UR2DLL F94h ð 

315h TIM2CCER2 395h ð 415h I2CCCRH 495h UR1DLH 515h UR2DLH F95h ð 

316h TIM2CNTRH 396h ð 416h I2CITR 496h UR1ABCR 516h UR2ABCR F96h ð 

317h TIM2CNTRL 397h ð 417h I2CSR1 497h UR1SYNCR 517h UR2SYNCR F97h ð 

318h TIM2PSCR 398h ð 418h I2CSR2 498h UR1LINCR 518h UR2LINCR F98h ð 

319h TIM2ARRH 399h ð 419h I2CSR3 499h UR1SDCR0 519h UR2SDCR0 F99h ð 

31Ah TIM2ARRL 39Ah ð 41Ah ADCON3 49Ah UR1SDCR1 51Ah UR2SDCR1 F9Ah ð 

31Bh TIM2CCR1H 39Bh ð 41Bh ADCMPH 49Bh UR1SDCR2 51Bh UR2SDCR2 F9Bh ð 

31Ch TIM2CCR1L 39Ch ð 41Ch LEBCON 49Ch UR1TC 51Ch UR2TC F9Ch ð 

31Dh TIM2CCR2H 39Dh ð 41Dh MSCKCON 49Dh ð 51Dh ð F9Dh ð 

31Eh TIM2CCR2L 39Eh ð 41Eh SOSCPRL 49Eh ð 51Eh ð F9Eh ð 

31Fh TCKSRC 39Fh ð 41Fh SOSCPRH 49Fh ð 51Fh ð F9Fh ð 

320~36F GPR, 80B 3A0~3EF GPR, 80B 420~46F GPR, 80B 4A0~4EF GPR, 80B 520~56F GPR, 80B FE4~FEF Shadow reg 

370~37F Ὲ῍ RAM 3F0~3FF Ὲ῍ RAM 470~47F Ὲ῍ RAM 4F0~4FF Ὲ῍ RAM 570~57F Ὲ῍ RAM FF0~FFF Ὲ῍ RAM 
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3.2.5. BANK11ȁBANK12 BANK 31  

CPU ῀Ҭ ̆ ᴆᴪ ꜚ W ̆STATUS ̂TO PD ᵝ ̃̆ BSREG

̆FSR ץ PCLATH Ḡ ⌠ ԍ bank31 Ҭ̆ ₮Ҭ Ῥ ױ

⌠ ̆ ᴆ Ȃ 

3.3.  

ῤ ѿҩ 16 x15ᵝ ᴆ Ȃ Ҍ ԍ Ữ Ữ ѿ №Ȃ

LCALL CALLW פ ԍҬ P̆C ṿᴪ ῀ Ȃ RETȁRETW

RETI פ ̆PCṿ׆ ₮ȂPCLATH ṿҌ ₮ ᵬ Ȃ 

 

STVRENᵝ ҹ 0̂ ̃̆ ↕ ᵬҹ ‖ ᶏ Ȃ 16 ̆

17 ᵬᴪ 1 ᵬ Ữ ṿ̆ 18 ᵬ 2 ᵬ Ữ ṿ̂ ץ

Ȃ̃Ҍ ᶏ ᵝ̆STKOVF STKUNF ᵝ ҉ /Ҋ ᴪ 1Ȃ 

 

 

 BANK11  BANK12  BANK31  BANK31 

580h INDF0 600h INDF0 F90h ð FA7h ð 

581h INDF1 601h INDF1 F91h ð FA8h ð 

582h PCL 602h PCL F92h ð FA9h ð 

583h STATUS 603h STATUS F93h ð FAAh ð 

584h FSR0L 604h FSR0L F94h ð FABh ð 

585h FSR0H 605h FSR0H F95h ð FACh ð 

586h FSR1L 606h FSR1L F96h ð FADh ð 

587h FSR1H 607h FSR1H F97h ð ... ð 

588h BSREG 608h BSREG F98h ð FE3h ð 

589h WREG 609h WREG F99h ð FE4h STATUS_SHAD 

58Ah PCLATH 60Ah PCLATH F9Ah ð FE5h WREG_SHAD 

58Bh INTCON 60Bh INTCON F9Bh ð FE6h BSREG_SHAD 

58Ch ð 60Ch ð F9Ch ð FE7h PCLATH_SHAD 

... ð ... ð F9Dh ð FE8h FSR0L_SHAD 

59Fh ð 61Fh ð F9Eh ð FE9h FSR0H_SHAD 

5A0h 

GPR, 80B 

620h 

GPR, 48B 

F9Fh ð FEAh FSR1L_SHAD 

5A1h ... FA0h ð FEBh FSR1H_SHAD 

5A2h 64Fh FA1h ð FECh ð 

5A3h 650h ð FA2h ð FEDh STKPTR 

5A4h ... ð FA3h ð FEEh TOSL 

... ... ð FA4h ð FEFh TOSH 

5EFh 66Fh ð FA5h ð FF0h ~ 

FFFh 
Ὲ῍ RAM 

5F0~5FF Ὲ῍ RAM 670~67F Ὲ῍ RAM FA6h ð 
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3.3.1.  

TOSHȁTOSL STKPTR ᶏ ȂSTKPTR ╠ṿȂTOSH:TOSL

Ȃ ңҩ ΏȂ ԍ PC ҹ 15ᵝ̆ TOS⅞№ҹ TOSH TOSLң

№Ȃ ̆ ᵝ TOSH:TOSL STKPTRṿ̆ TOSH:TOSL /Ώ ᵬȂ

STKPTRҹ 5ᵝ̆ᾛ ҉ Ҋ Ȃ 

 

̆LCALLȁCALLW Ҭ ᴪᶏ STKPTRṿ 1̆ RETWȁRET RETIᴪᶏ

STKPTRṿ ⁞ 1Ȃᴋᵥ Ṝ ץ STKPTR̆ץ ȂSTKPTR Ҭ

╠ᶏ ᾝȂ ̆LCALL CALLW ᴪᶏפ STKPTRṿ 1̆ Ώ PC̆ ᵬ↕ᴪ

PC̆ ᶏ STKPTRṿ ⁞ 1Ȃ 

 

̔ ᾛ Ҭ ’Ҋḱ STKPTR Ȃ 

0x0000

0x0F

0x0E

0x0D

0x0C

0x0B

0x0A

0x09

0x08

0x07

0x06

0x05

0x04

0x03

0x02

0x01

0x00

 

TOSH:TOSL

TOSH:TOSL

STKPTR=0x1F
ᵝ

̂STVRE=0)

∆ ̔
ᵝ ̆ ҹ Ȃ

0x1FȂ ᶏ ԅ ᵝ̆TOSH/L

0Ȃ ᵝ̆TOSH/L

0x0F ῤ Ȃ

STKPTR=0x1F
ᶏ ᵝ

̂STVRE=1)

 

3.3 ᴆ  

3.3.2. ҉ /Ҋ ᵝ 

Ҭ STVRENᵝ ҹ 1̆↕ 16 Ῥ ᵬ̆ ₮ 1

Ῥ ₮ ᵬ̆PCON Ҭ ᵝ̂№≢ҹ STKOVF STKUNF̃ᴪ ׆1̆ ᶏ ᴆ ᵝȂ 
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3.4.  

INDFn Ҍ Ȃᴋᵥ INDFn ̆פ ҉ ᴆ ̂FSR̃

Ȃ FSRn ԅ 2ҩ INDFn Ҭ ᴋᵥѿҩ̆ ᵬᴪ 0̆

Ώ ᵬ ̂ ᵝᴪ Ȃ̃ FSRnH FSRnL ⇔ FSRn ṿȂFSR

16ᵝ ᾛ 65536ҩ ᾝ Ȃ 

 

֓ ᾝ ⅞№ҹ 3ҩ Ữ ̔ 

 ̧ ᴰ Ữ  

 ̧ Ữ  

 ̧ Ữ  

ᴰ Ữ

Reserved

Not Implemented

0x0000

0x29AF

0x29B0

0x7FFF

0x8000

Reserved

Not Implemented

FSR

0x0FFF

0x1000

0x1FFF

0x2000

Ữ

PROM

0xFFFF
 

3.4  
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3.4.1. D Ữ  

ᴰ Ữ ׆ FSR 0x000⌠ FSR 0xFFF Ȃ ԍ SFRȁGPR

Ὲ῍ Ȃ 

4         BSR        0

...

0x00

0x7F

BANK0  BANK1  BANK2     ...         BANK31

 00000      00001      00010       ...         11111

bank ᾝ

6            Opcode          0 7              FSRxL             07              FSRxH             0

0    0    0   0

bank ᾝ

 
3.5 ᴰ Ữ  

3.4.2. Ữ  

Ữ ׆ FSR 0x2000⌠ FSR 0x29AF Ȃ ҹ ̆

Ữ Ҭ 80 GPR Ữ Ȃ 

 

Ữ ҹ 0x00Ȃᶏ Ữ ᾛ ‖ ԍ 80 ̆ ҹ FSR ⌠

ѿҩ Ữ ̆ᴪ ⌠Ҋѿҩ Ữ GPR Ữ Ȃ Ữ Ҍ 16 Ὲ῍

Ữ Ȃ 

7              FSRxL             07              FSRxH             0

0    0    1   0

ᾝ

0x20

Bank0

0x6F

0xA0

Bank1

0xEF

0x120

Bank2

0x16F

...

0xF20

Bank30

0xF6F

0x2000

0x29AF  

3.6 Ữ  
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3.4.3. Ữ  

ᶏ ҹ ̆ ҩ Ữ ⌠ FSR №Ȃ FSRnH MSB

1 ̆γ 15ᵝ INDF Ữ Ȃ ҩ Ữ ᾝ ᵞ8ᵝ INDF

Ȃ FSR/INDF Ữ Ώ ᵬȂ FSR/INDF Ữ

פ ѿҩ פ Ȃ 

 

7              FSRxL             07              FSRxH             0

1        

ᾝ
0x8000

0xFFFF

PROM

(ᵞ8ᵝ)

0x0000

0x7FFF
 

 

3.7 Ữ

 

Ҋ ₮ԅ CPUᶏ FSRn PROM ̆῍ 2ҩ פ Ȃ 

xxxF INDFn

xxxF INDFn(LDR or MOVIW)

0x8000

prom[FSRn]

0x8000 next PC

prom[FSRn]

2ҩ פ

instr_clk

prom_rdat

ireg

prom_addr

sfr_addr

sfr_rdat

 

3.8 Ữ  
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4. ᵝ  
Ҋץ 7 ᵝ ̔ 

 ̧ ҉ ᵝ 

 ̧ ᵞ ᵝ 

 ̧ ᵝ 

 ̧ פ ᵝ 

 ̧ ᴆ ᵝ 

 ̧ EMC ᵝ 

 ̧ ᵝ 

 ̧ ₮ ᵝ̂ 3.3.2 ̃ 

S

R

_

Q

Q
System

reset

WDT 

Module

VDD Rise 

Detet

Brown Out 

Reset

11-bit r ipple counterLIRC

VDD

/MCLR pin
External Reset

/Sleep

WDT 

Time-out 

Reset

Enable PWRT

PWRT

B
O

R
_
E

N

IRERR 

Detect

IREG<13:0>

SOFTRST

Detect

EMC failure

detect

 

4.1 ᵝ  

4.1. ҏ ᵣ 

҉ POR ᴪ Ḡ ᵝ ⌠ VDD ⌠ ̆҉ ᵝ ̆ ᵝ

Ҍᴪ ̆ ѿҩ 4ms ̆ Ḡ ᵝ Ȃ 
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4.1.1. ҉ ᵝ  

҉ ᵝ/

ᵝ

4ms(8ms)

NVM(BOOT)

ᶏ ῤ

ץ
῀

ұ

PWRTEB=0?

ᵣ ?

64ms
YES

NO

NO

YES
OST ᵣ
LP:4096/16384

XT:1024

DCFG0=0x5A
NO

YES

ҹұ

̙

NO

YES

PC=0׆ ̆

Ḡ
ᵝ

҉

ꜚ? N

Y

 

4.1.1 ҉ ᵝ  
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4.2. u ᵣ 

ᵞ ᵝ UCFG1<1:0>ᵝ SLVREN ᵝ └Ȃᵞ ᵝ ᵞԍ VBOR

֟ ᵝȂҌ VDD ᵞԍ VBORҌ TBOR̂3~4ҩ ̃ ̆ᵞ

ᵝ Ҍᴪ Ȃ 

 

BOR̂ ᵞ ᵝ̃ ᶏ ̂UCFG1<1:0>=00̃ ̆ Ӈ VDD ҉ Ҍ Ȃ

BOR ᴪ └ ᵝ ̆ѿ ⌠ VDD ⌠ VBOR  Ȃ҉ץ

 

UCFG1<1:0>=10 ̆BOR ῏ CPU ‗ ̔CPU ᵬ BOR ᵬ̆

CPU ԍ BOR ꜚ῏ ̆ ץ Ḃ ᶏ ⱳ ᵞ Ȃ 

VDD

VBOR

TBOR

Internal reset
å4ms

 

4.2.1 ᵝ 

̔ 

1. TBOR ҹ 94~125ɛs̕ 

2. ӊ ̆ῤ ᵝҌᴪ ̆ ҹ 4ms Ȃ 

4.3. ҏ ᵣ  

ᵝ ῤ ԅѿҩ 11ᵝ ҉ ᵝ PWRT ̆ WDT ѿҩ ̆ ҹ҉ ᵝ

ᵞ ᵝ ᶫѿҩ 64mŝ ’Ҋ̃ Ȃ ҩ ῤ ꜚȂ PWRT

₮ӊ╠ Ḡ ᵝ ̆ Ḡ VDD҉ ⌠ ᶏ ᵬȂ 

 

̂UCFG0̃ ᶏ Ȃ ̆ ԍ ῤ ꜚ̆

̆ ᴆ ̆ ҩ Ҍ ѿҩ ‰ Ȃ 
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ת .4.4 ᵣ 

CPU פ ⌠ ̂פ ӈ ᵬ ̃ ̆ ᵝ IERRF̂PCON.4̃ ᵝ̆

ᵝȂ≠ ⱳ ⱴ ⱬȂ 

4.5. ᴌ ᵣ 

ῤ ԅѿ ᴆ ᵝ ꜛ̆פ ҹ RESET̆ ᶫ ᴆ ᴆ ᵝ ̆ ᵝ

ҹ SRSTF̂PCON.2 Ȃ̃ 

4.6. EMC ᵣ 

ңҩΌᵩ DCFG0 DCFG1 ҉̆ ᵝṿҹ 0x5A D̆CFG0 Ҭ ᵝԍ NVM

0x8047 ᾝᵞ 8ᵝ ̆DCFG1 Ҭ ᵝԍ NVM 0x807F ᾝᵞ 8ᵝ ,

ױ ṿҌ ԍ 0x5Ă↕ EMC ᴆ ᴪ ₮ѿ ᵝ̆ ᵝ EMCF 1̆ ҉

̂ NVM ̃̆ ⌠ ⌠ ṿҹ ̂ ԍ ̆ ⱳ ꜚ Ȃ̃ 

 

Ҭ̆EMC ѿ ∞ DCFG0 DCFG1 ṿ̆ EMC ῒṿ

̆̂ DCFG0Í0x5ADCFG1Í0x5ÃӞ EMC ᵝ̆ NVM Ȃ 

4.7. ҏ (BOOT) 

҉ ᵝȁᵞ ᵝ ̆ ԅ 4ms ᵝ ̆ ѿҩ∆ UCFGx ꜚ

ᵬȂ ꜚᵬ׆ PROM Ḡ ῤ Ώ⌠ UCFGx̆ ̆ ץ

ᵝ̆ 4.7.1 4.7.2 ̆ 24ɛsȂ 

4.7.1. BOOT ᵝ  

ᵝ  Boot 

҉ ᵝ 

Õ 

ᵞ ᵝ 

EMC ᵝ 

ᵝ 

ᵝ 

פ ᵝ 

₮ ᵝ ï 
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4.8. LVD ᵤ ᶼ  

ԅᵞ ᵝⱳ ̆ ῤ ᵞ ᶶ ⱳ Ȃ ᵞԍ ᵝ̂ LVDCON

LVDL<2:0> ̃ TLVD̂3⌠ 4ҩ ҉ץ̃ ̆ ᵝ LVDW ᴪ 1̆ ᴆ ≠ץ

ᵝ Ȃ ԍ LVDL ̆ ᵝᴪ ꜚ ̆ ӊ L̆VDW

ᵝҌΐ ⱳ Ȃ 

4.8.1.  

ԅ ץ ῤ VDD ̆LVD ΐ ⱳ Ȃ ᵝ LVDM‗ ԅ LVDᵬ ԍ

VDD ̆ ҹ 1 ELVDx Ȃ LVD ѿ῍ 4 ̆

ELVDS<1:0> └Ȃ ҹ ELVDⱳ ̆ ῀ ῏ ץ Ȃ 

 

̔PC0 ᵝⱳ ᴨᾢ ԍ LVD ⱳ ̆ ӊ̆ ҹ ᵝ ̆ LVD

̆Ҍ ELVDSץ LVDMҹᵥṿȂ 

4.8.2. LVD Ҭ  

ԅ LVDWᵝԅ ᵞ ᶶ Ԋᴆ ̆ ᴆ ץ Ҭ ᵞ ’Ȃ ᵞ

ᶶ Ԋᴆ L̆VDIFᵝ ꜚ 1̆ ѿҩ ̆ ᴆ 0̆ 0 ╠

⌠ LVDL<2:0> LVDԊᴆ̆҉ץ Ȃ 

 

PEIE LVDIE 1ғ LVDIFҹ 1 ̆ Ҋ LVDҬ ᵝ ᵬҹѿҩץ ̆

ӊ╠ GIE=1̆↕ CPU ῀Ҭ Ȃ 
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4.8.3. LVDCON0 ̆ 0x199 

 

Bit 7 6 5 4 3 2 1 0 

Name SLVREN LVDM LVROE LVDEN LVDW LVDL 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit Name Function 

7 SLVREN 

ᴆ └ LVRᶏ ᵝ̆ UCFG1<1:0>ҹ 01 ̔ 

1 = LVR 

0 = LVR 

UCFG1<1:0>Ҍҹ 01 ̆ ᵝ ӈ 

̔ ᵝ ̆ ᵝҌᴪ 0Ȃῒ ᴋᵥ ᵝ ῒ 0 

6 LVDM 

LVD  

1 = PC0̂ LVDENҹ 1̆PC0 ҹ ̃ 

0 = ῤ  

5 LVROE 

TESTENҹ 1  

0 = PA5ҹ IO 

1 = PA5 ₮ LVR  

TESTENҹ 0 ̆ ᵝ  

4 LVDEN 

ᵞ ᶶ ᶏ  

1̔ LVDᶶ ⱳ  

0̔῏ LVDᶶ ⱳ  

3 LVDW 

ᵞ ᵝ̆  

LVDP=0 ̔ 

1̔VDD ⌠ԅ LVDL[2:0]  

0̔VDD ԍ LVDL[2:0]  

LVDP=1 ̔ 

1̔VDD ԍ LVDL[2:0]  

0̔VDD ⌠ԅ LVDL[2:0]  

2:0 LVDL 

ᵞ ᶶ ᵝ  

ṿ  

000 Ḡ  

001 Ḡ  

010 2.0V 

011 2.4V 

100 2.8V 

101 3.0V 

110 3.6V 

111 4.2V 
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4.8.4. LVDCON1 ̆ 0xF8E 

 

4.8.5. LVDTUNE ̆ 0xF92 

 

 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð LVDP LVDEB LVDOE LVDOS 

Reset ð ð ð 0 1 0 0 0 

Type RO-0 RO-0 RO-0 RW RW RW RW RW 

Bit Name Function 

7:3 N/A Ḡ ᵝ̆ 0 

4 LVDP 

LVDW  

1̔LVDW ᵝ VDD ԍ ṿ 

0̔LVDW ᵝ VDDᵞԍ ṿ 

3 LVDEB 

LVD ₮ ᶏ ᵝ 

1̔ ₮  

0̔ ₮Ҍ  

2 LVDOE 

LVD ₮ᶏ ̔ 

1̔ ₮ᶏ  

0̔ ₮῏  

1:0 LVDOS 

LVDOUT ₮ ̔ 

00̔PA5 

01̔PB5 

10̔PB4 

11̔PB3 

₮ ̆LVDOUTᴨᾢ ᵞ 

Bit 7 6 5 4 3 2 1 0 

Name LVDCAL ð ð ð ð 

Reset 1 0 0 0 ð ð ð ð 

Type RW RW RW RW RO-0 RO-0 RO-0 RO-0 

Bit Name Function 

7:4 LVDCAL LVD ḱ ᵝ̆2%/step 

3:0 NA Ḡ ᵝ 
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4.9. ᵣ  

4.9.1. ҉ ᵝ 1 

PWRT̆ῤ  

 1  2  3  4  5  6  7  8  9  10 

~4ms boot, ~24us

VDD

POR_RSTN

BOOT_EN

SYS_RSTN

 

4.7.1 ҉ ᵝ ̆ᶏ ῤ ̆PWRT  

4.9.2. ҉ ᵝ 2 

ᶏ PWRT̆ῤ  

 1  2  3  4  5  6  7  8  9  10 

PWRT, 64ms

4ms delay

boot, ~24us

VDD

POR_RSTN

BOOT_EN

PWRTE

BOOT_END

PWRT_OV

MCLRB

SYS_RSTN

 

4.7.2 ҉ ᵝ ̆ᶏ ῤ ̆PWRTᶏ  
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4.9.3. ҉ ᵝ 3 

ᶏ PWRT̆ ᵣ ̆ ꜚ  

 

INST1 INST2

~4ms NVM(BOOT)

PWRT

OST

VDD

POR_RSTN

BOOT_EN

BOOT_END

PWRTEB

PWRT_OV

OST_OV

IREG

 

4.7.2 ҉ ᵝ ̆ᶏ ῤ ̆PWRTᶏ  

4.10. ᵣ ᵣ 

Ҋץ ᵝԊᴆ ᵝ ̆ ῏ ҹ PCON̆ᶫ ᴆ Ȃ 

 

҉ ᵝ̂PORF̃ 

ᵝ̂BORF̃ 

RESET פ ᵝ̂SRSTF̃ 

҉ ᵝ̂STKOVF̃ 

Ҋ ᵝ̂STKUNF̃ 

פ ᵝ̂IERRF̃ 

EMC ᵝ̂EMCF̃ 

MCLR ᵝ̂MCLRF̃ 
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4.10.1. PCON ̆ 0x96 

 

̔ 

Q̔ ‗ԍ ᵝ 

U̔Ḡ Ҍ  

RW-0̔ ᴆ Ώ 0̆Ҍ Ώ 1̆ ῏ ᴆԊᴆ 1 

RW-1̔ ᴆ Ώ 1̆Ҍ Ώ 0̆ ῏ ᴆԊᴆ 0 

 

Bit 7 6 5 4 3 2 1 0 

Name STKOVF STKUNF EMCF IERRF /MCLRF /SRSTF /PORF /BORF 

POR val. 0 0 0 0 1 1 0 1 

BOR val. 0 0 0 0 1 1 1 0 

Other rst. Q Q Q Q Q Q U U 

Type RW-0 RW-0 RW-0 RW-0 RW-1 RW-1 RW-1 RW-1 

Bit Name Function 

7 STKOVF 

҉ ᵝ̆  

0̔ ҉ ̆ ᵝ ᴆ 0 

1̔ ԅ ҉  

6 STKUNF 

Ҋ ᵝ̆  

0̔ Ҋ ̆ ᵝ ᴆ 0 

1̔ ԅ Ҋ  

5 EMCF 

EMC ᵝ ̆  

0̔ EMC ᵝ ᴆ 0 

1̔ ԅ EMC ᵝ ᵝ 

4 IERRF 

פ ᵝ ̆  

0̔ פ ᵝ ᴆ 0 

1̔ ԅ פ ᵝ ᵝ 

3 /MCLRF 

ᵝ ̆ᵞ  

0̔ ԅ MCLR ᵝ 

1̔ MCLR ᵝ ᴆ 1 

2 /SRSTF 

ᴆ ᵝ ̆ᵞ  

0̔ ԅ RESET  פ

1̔ RESET ̆פ ᴆ 1 

1 /PORF 

҉ ᵝ ̆ᵞ  

0̔ ԅ҉ ᵝ 

1̔ ҉ ᵝ ᴆ 1 

PORF ҉ ᵝ ṿҹ 0̆ ᴆ ῒ 1 

0 /BORF 

ᵞ ᵝ ̆ᵞ  

0̔ ԅᵞ ᵝ 

1̔ ᵞ ᵝ ᴆ 1 

/BOR ҉ ᵝ ῒṿҌ ̆ ᴆ 1Ȃ ᵝ ̆ ᵝ

ᵞ ᵝ 
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4.11.  

4.11.1. UCFG0̆PROM 0x8000 

 

 

Bit 7 6 5 4 3 2 1 0 

Name STVREN CPB MCLRE PWRTEB WDTE FOSC 

POR val. 1 1 0 1 0 111 

ᵝ   

7 STVREN 

҉/Ҋ ₮ ᵝᶏ  

1̔ ҉ Ҋ ֟ ᵝ 

0̔ ҉ Ҋ Ҍ ᵝ 

6 CPB 

PROMῃ ̂8k words̃Ḡ  

1̔Ҍ PROM ῃ Ḡ  

0̔ PROMῃ Ḡ ̆ ԅ CPU ̆CPU ұ 0 

̔ 

ᵝ 1 Ώҹ 0̆ Ҍ 0 Ώҹ 1Ȃ 0 Ώ 1 ѿ ѿ

USER_OPT ῤ ᵬ̆ ғ ҉ CPB ҹ 1 

5 MCLRE 
1̔PC0/MCLRҹ ᵝ ⱳ  

0̔PC0/MCLR ҹ GPIO 

4 PWRTEB 
1̔PWRT  

0̔PWRTᶏ  

3 WDTE 
1̔WDTᶏ ̆ Ҍ  

0̔WDT ̆ᵖ WDTCON SWDTENᵝ WDTᶏ  

2:0 FOSC 

000̔LPᵞ ̆PC1/PB7 ᵞ ᵣ 

001̔XT ̆PC1/PB7 ᵣ 

010̔ ̆PB7ҹ IOⱳ ̆PC1 ῀ 

ῒ ̔INTOSCIO ̆PC1 PB7 ҹ GPIO  
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4.11.2. UCFG1̆PROM 0x8001 

    

 

 

 

Bit 7 6 5 4 3 2 1 0 

Name OSTPER TSEL IESO FSCMEN LVREN 

POR val. 0 1 2ôb11 1 1 2ôb11 

ᵝ   

7:6 OSTPER 

OST  

00̔512 

01̔1024(default) 

10̔2048 

11̔4096̂LP ҹ 32768̃ 

5:4 TSEL 

פ ᵝ 

00̆01̔1T 

10̔2T 

11̔4T 

3 IESO 

ᶏ  

1̔ᶏ  

0̔  

2 FSCMEN 

ᶏ ̂ ᶏ EC XTȁLP ̃ 

1̔ᶏ  

0̔  

1:0 LVREN 

ᵞ ᵝ  

00̔ᶏ ᵞ ᵝ 

01̔LVR LVDCON SLVREN‗  

10̔MCU LVR̆ ῏ LVR̆ SLVRENᵝ ῏ 

11̔ ᵞ ᵝ 
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4.11.3. UCFG2̆PROM 0x8002 

 

4.11.4. UCFG3̆PROM 0x8003 

 

Bit 7 6 5 4 3 2 1 0 

Name UDMY3 UDMY2 UDMY1 I2CFIXA LVRS[3:0] 

POR val. 0 0 1 0 4ôb0000 

ᵝ   

7:4 Όᵩᵝ Όᵩᵝ̆ECO ᴪᶏ ҉ 

4 I2CFIXA 
0̔I2COARL └ 

1̔I2COARL.0 ҹ 1̆ ᴆҌ Ώ 

3:0 LVRS[3:0] 

ᵞ ᵝ ṿ  

ṿ  

1010 

Ḡ  

1011 

1100 

1101 

1110 

1111 

0000 

0001 

0010 Ḡ  

0011 2.0V 

0100 2.2V 

0101 2.5V 

0110 2.8V 

0111 3.1V 

1000 3.6V 

1001 4.1V 
 

Bit 7 6 5 4 3 2 1 0 

Name FSECPB0 

POR val. 1 1 1 1 1 1 1 1 

ᵝ   

7:0 FSECPB0 

PROM Ḡ ̂Ҍ 8k №̃̆ ᵞ  

Һ 10k words№ 10ҩ ̆ 1k words 

Bitx: 

0̔ x Ḡ ̆ ᴆ ұ Ҍ ̆ ̆ ̂64 words̃ 

1̔ xҌ Ḡ ̆ ᴆ ұ ̆ ̆ ̂64words̃ 
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4.11.5. UCFG4̆PROM 0x8004 

 

4.11.6. DCFG0̆PROM 0x8047 

EMC Ḡ  

 

4.11.7. DCFG1̆PROM 0x807F 

EMC Ḡ  

 

 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð ð ð ð FSECPB1 

POR val. ð ð ð ð ð ð 1 1 

ᵝ   

1:0 FSECPB1 

PROM Ḡ ( 8k №)̆ᵞ  

Һ 10k words№ 10ҩ ̆ 1k words 

Bitx: 

0̔ x Ḡ ̆ ᴆ ұ Ҍ ̆ ̆ ̂64 words̃ 

1̔ xҌ Ḡ ̆ ᴆ ұ ̆ ̆ ̂64words̃ 

Bit 7 6 5 4 3 2 1 0 

Name DCFG0 

POR val. 0 1 0 1 1 0 1 0 

ᵝ   

7:0 DCFG0 

EMC  

0x5A̔CPU ̆EMCҌ֟ ᵝ 

ῒ ṿ̔ ұ Ҋ̆EMC ֟ ᵝ̆ boot̆ NVM 

Bit 7 6 5 4 3 2 1 0 

Name DCFG1 

POR val. 0 1 0 1 1 0 1 0 

ᵝ   

7:0 DCFG1 

EMC  

0x5A̔CPU ̆EMCҌ֟ ᵝ 

ῒ ṿ̔ ұ Ҋ̆EMC ֟ ᵝ̆ boot̆ NVM 
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5.  

1:1

1:2

1:4

1:8

1:16

1:32

1:64

1:128

32K

OSC2

OSC1

C1

C2

/Sleep
32768Hz

16MHz

~

16M Internal Osc

XT/LP/EC

FOSC<2:0> 

Configuration Word Register)

(SCS, OSCCON Register)

/8 0

1

~

256K Internal Osc

LFMOD

LIRC

ADC

Power-up timer (PWRT)

Fail safe clock monitor(FSCM)

P
re

s
c
a

le
r

Peripheral clock enable

Timers

I2C

UART1/2

SPI

ADC

Configurable clock 

output

CCOSEL[2:0]

System Clock(MCLK)

MCKCF<3:0> 

MCLK
HIRC

LIRC

XT/LP/EC

T1CK

T2CK

0111

0110

0101

0100

0011

0010

0001

1xxx

0000

HIRC

MCLKHIRC
HIRC*2

LIRC
XT*2/EC*2

MCLK

To TIM2 

T2CKSRC[2:0]

XT/EC

LP
LP*2/EC*2

T2CK

T1CKSRC[2:0]

To TIM1 
T1CK

HIRC
HIRC*2

LIRC
XT*2/EC*2

MCLK

XT/EC

LP
LP*2/EC*2

WCKSEL[1:0]

HIRC

LP

XT

LIRC

To WDTTo TIM4

T4CKS[1:0]

HIRC

LP

XT

Peripheral clock enable

 

5.1  

 

4 ҩ 2̔ҩῤ 1̆ҩ ᵣ 1̆ҩ ῀ Ȃῤ
1ҩῤ 16M ‰ (HIRC) 1̆ҩῤ 32K/256K(LIRC)ᵞ ᵞⱳ Ȃ ֓

№ ץ ᶫ Ȃ ῤ ץ OSCTUNE
‰Ȃ 

5.1.  

№ҹ ῤ Ȃ 
 

ᶭ ᶫ ̆ EC ̆ ᵣ XTȁLP Ȃ 
 
ῤ ῤ ԍ Ҭ̆ 16MHz 32kHz ᵞ Ȃ
OSCCON ᵝ̂SCS̃ ῤ Ȃ 

5.2.  

5.2.1. ̂OST̃ 

ҹ LPȁXT ̆ ̂OST̃ OSTPER<1:0> OSC1
Ȃ ץ Ҍ ̆ OSTPERᵝ OST Ȃ ҉

ᵝ̂POR̃ӊ ҉ ̂PWRT̃ ̂ ᶏ ̃ ̆ ᴡ׆ Ҭ ̆
Ḡ ᴆ Ȃ ̆ Ҍ ̆ ẢȂOST Ḡᶏ ᵣ

ꜚ ᶫ Ḥ Ȃ ӊ ℗ ̆
ѿ ᶏץ Ȃ 

 
O̔ST ԅWDT ̆ OST ᵣ W̆DTⱳ ̆ OST ₮ ̆

WDTⱳ ̂ ╠WDT ᶏ Ȃ̃ ℗ ⌠ LP XT ̆
ᴪ Ȃ 
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5.2.2. EC  

ᾛ ֟ ᵬҹ Ȃ ᵬ Ҋ ̆ ⌠ OSC1

῀̆OSC2 ᵬ I/OȂ 

 

EC ̆ ̂OST̃ Ȃ ̆҉ ᵝ̂POR̃ ᴡ׆ Ҭ

ᵬҌ ȂMCU Ῥ ꜚ ̆ ᴆ ᵬ̆ Ἕ Ả ѿ Ȃ 

5.2.3. LP XT  

LP XT ⌠ OSC1 OSC2 ᵣ ̆ ῤ

ᵞ ץ̆ Ȃ 

 

LP ῤ ᵞ Ȃ ֽ ԍ ꜚ 32.768 kHz ̂

Ȃ̃ 

 

XT ῤ Ȃ 

5.2.4. ῤ  

ңҩ ῤ ̆ ҹ Ȃ 

1. HIRĈ ῤ ̃₮ ‰̆ ᵬ ҹ 16MHzȂ 

2. LIRĈᵞ ῤ ̃ ‰̆ ᵬ ҹ 32 kHzȂ ᴆ OSCCON

ᵝ MCKCF<3:0> Ώ ᵬ̆ Ȃ 

 

OSCCON ̂SCS̃ᵝ̆ ῤ ӊ Ȃ 

 

̔OSCCON LFMOD ץ LIRC 32kHz 256kHz̆ᵖ ᶏ 32kHz̆

Ҍ LFMODҹᵥṿȂ 

5.2.5. ᵝ̂MCKCF̃ 

ᵣ 1̆6MHz HIRC 32kHz LIRC ₮ ⌠ № ̂ 5.1 Ȃ̃OSCCON

ῤ ᵝ MCKCF<3:0> ԍ Ҍ № ₮Ȃ ᴆ Ҋץ №

̔ 

 ̧ 1:1 

 ̧ 1:2  

 ̧ 1:4 

 ̧ 1:8̂ ᵝ ṿ̃ 

 ̧ 1:16 

 ̧ 1:32 

 ̧ 1:64  

 ̧ 1:128 

 ̧ 32 kHẑLIRC̃ 
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5.2.6. HIRC LIRC ℗  

LIRC HIRCӊ ℗ ̆ ҹԅ ῏ ̂ 5.2 5.3 Ȃ̃ ’Ҋ̆

OSCCON MCKCFᵝ ḱ ӊ ȁ ӊ╠̆ ѿҩ ȂOSCCON LTS

HTSᵝ LIRC HIRC ╠ ꜚ Ȃ Ҋ̔ 

1. OSCCON MCKCF<3:0>ᵝ ḱ  

2. ῏ ̆ᴪ ѿҩ ꜚ  

3. ℗ ╠ 2ҩҊ ⌠  

4. CLKOUTḠ ҹᵞ̆ ℗ ңҩ Ҋ ⌠  

5. CLKOUT ⌠ ȂOSCCON HTS LTSᵝ  

6. ℗  

MCKCF=0             MCKCF/=0

HIRC ꜚ

2ҩҊ ῏ 2ҩҊ ℗

HIRC

LIRC

MCKCF

MCLK

 

5.2 ℗ ⌠  

 

 

 

MCKCF/=0 MCKCF=0

ꜚ

2ҩ Ҋ

2ҩҊ

HIRC

LIRC

MCKCF

MCLK

 

5.3 ℗ ⌠  
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5.3. ⅓  

ᴆ OSCCON ̂SCS̃ᵝ ᵬ̆ ῤ

ӊ ℗ Ȃ 

5.3.1. ̂SCS̃ᵝ 

OSCCON ̂SCS̃ᵝ ԍ CPU Ȃ 
 
OSCCON ᵝ SCS = 0 ̆ ̂UCFG0̃Ҭ FOSC<2:0>ᵝ ‗
Ȃ 

OSCCON ᵝ SCS = 1 ̆ FOSC<2:0>ᵝ̆ OSCCON MCKCF<3:0>ᵝ‗
̔HIRC № 32k Ȃ 

 
̔ 

1̈ ᴋᵥ ᴆ ℗ ̂ ֟ ꜚ Ḡ ̃ Ҍᴪ OSCCON
SCSᵝȂ OSCCON OSTSᵝץ ╠ ̕ 

2̈ MCKCF<3:0> ԍ 0 ̆ SCSҹᵥṿ̆ ῤ Ȃ 

5.3.2. ̂OSTS̃ᵝ 

OSCCON ̂OSTS̃ᵝ ԍ ̆ ῤ

Ȃ ̂UCFG0̃ FOSC<2:0> ӈȂOSTS ≢ LP XT

Ҋ̆ ̂OST̃ Ȃ 

5.3.3. ꜚ  

ꜚ ҍף ӊ ̆ ѿ ԅⱳ Ȃ ԍ

ᶏ ᴡ ̆ ꜚ ᴆ ׆̆ ᵞ ᴆ

ᵣⱳ Ȃ ᶏ ᴡ׆ Ҭ ̆ INTOSC ᵬ ̆פ Ῥ ᴡ

Һ Ȃ 

 

̔ SLEEP פ Ҭ ̆ ᶏ OSCCON OSTSᵝḠ Ȃ 

 

ҹ LP XT ̆ ̂OST̃ᶏ ̂ 5.2.1 ñ

ò̃ȂOST Ả ̆ ⌠ OSTPER<1:0>ᵝ Ȃ ꜚ OST

ᶏ ῤ ᵬ̆ᶏף Ȃ OST ⌠ OSTPER<1:0>ᵝ

ғ OSCCON OSTSᵝ 1 ̆ ℗ Ȃ 

 

̔ 

1. ҹ ̆ ᶏ ԅ ̆ OST ⌠ OSTPER ṿ ̆

CLRWDT Ҍפ ̆Ӟ OST Ҍ Ҭ ̕ 

2. ҹ ̆ ᶏ ԅ ̆ OST ⌠ OSTPER ṿ ̆

sleep פ ̆ ̆ OST Ȃ 
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5.3.4. ꜚ  

Ҋץ ꜚ ̔ 

 ̧ ̂UCFG1̃Ҭ ᵝ IESO = 1̕ῤ / ℗ ᵝ̂ᶏ ꜚ ̃ 
 ̧ ᵝ SCS = 0 
 ̧ ̂UCFG0̃Ҭ FOSC<2:0> ҹ LP XT  

 
Ҋ↓ ᵬӊ ̆ ῀ ꜚ ̔ 
 ̧ ҉ ᵝ̂POR̃ғ҉ ̂PWRT̃ 
 ̧ ̂ᶏ ̃ ̆ ᴡ׆  

 

ҹ LP XT ץ ᴋѿ ̆ Ӈ ꜚ Ȃ ҹ POR

ᴡ׆ Ҭ ₮ ̆ Ҍ Ȃ 

5.3.5. ꜚ  
҉׆ .1 ᵝ ᴡ Ҭ  
2. ᶏ ῤ ץ OSCCON MCKCF<3:0>ᵝ  פ
3. OSTᶏ ̆ OSTPER<1:0>ᵝ  
4. OST ̆ ῤ Ҋ ⌠  
5. OSTS 1 
6. Ḡ ҹᵞ̆ ⌠ ҊѿҩҊ ⌠ ̂LP XT ̃ 
7. ℗ ⌠  

5.3.6. Ḡ  

Ḡ ̂FSCM̃ᶏ ᴆ ₮ ׅ ᵬȂFSCM

̂OST̃⌠ ᴋѿ ┴ ȂFSCM ̂UCFG1̃Ҭ

FSCMENᵝ 1 ᶏ ȂFSCM ԍ ̂LPȁXT EC Ȃ̃ 

Q

Q
SET

CLR

S

R

̂LP/HS/EC)

№
÷64

LIRC

~32KHz

 ֟

Ḥ

 

5.4 FSCM  
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5.3.7. Ḡ  

FSCM ҍ FSCM ȂLIRC ץ 64̆ ֟ ԅ

Ȃ 5.4Ȃ ῤ ѿҩ Ȃ ҩҊ ̆ 1Ȃ

ҩ҉ ̆ Ȃ ҩ Һ ᶭ ῀ᵞ ̆

⌠ Ȃ 

5.3.8. Ḡ ᵬ 

₮ F̆SCM ᴆ ℗ ⌠ῤ ̆ PIR1 OSFIF ᵝ 1Ȃ

PIR1 OSFIEᵝ 1 ᵝ 1̆ ֟ Ҭ Ȃ ᴆ ᴪ ⁞

֟ Ȃ ῤ ̆ ⌠ ᴆ ᴆ ⱳ ℗

ᵬȂ 

 

FSCM ῤ OSCCON MCKCF<3:0>ᵝ‗ Ȃ ᶏῤ ץ

╠ ץ Ȃ 

5.3.9. Ḡ ᴆ  

ᵝȁ SLEEP פ OSCCON SCS ᵝ ̆ Ḡ ᴆ ȂOSCCON

SCSᵝ ḱ ̆OST ꜚȂOST ̆ ᴆ ׆ OSCCONҬ INTOSC

ᵬȂOST ̆ Ḡ ᴆ ̆ ᴆ ׆ ᵬȂ ᾢ Ḡ ᴆ̆

OSFIF ᵝȂ 

5.3.10. ᵝ ᴡ׆ Ҭ  

FSCM ҹ ̂OST̃⌠ ᴋѿ ┴ ȂOST ᶏ

ҹ׆ᴡ ץ ᴋᵥ ᵝ ȂOSTҌ EC Ҋᶏ ̆ ѿץ ᵝ

̆FSCM ԍ Ȃ FSCM ᶏ ̆ ꜚӞ ᶏ Ȃ ̆ OST ̆ ᴆ

ԍף Ȃ 

 

̔ ԍ ̆ ׆̂ ᵝ ᴡ Ҭ ₮ ̃̆ Ḡ

Ҍ ԍ Ȃ ѿ ̆ OSCCON OSTSᵝ̆ץ

ⱳ ץ ℗ ⱳȂ 
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5.4.  

῏ ᶏ ᵞⱳ Ȃ ץ Ҋץ ῏ ̔ 

 ̧ ADC 
 ̧ I2C 
 ̧ SPI 
 ̧ UART 
 ̧ TIM1/2/4 

 

ᵝ ̆ ԍ῏ Ȃ ץ PCKEN ᵝ

Ȃᵖ ҩ ̆ ῒ Ả ӊ╠ Ȃ 

ᶏ ҩ ̆↕ ᾢᶏ ̆ Ῥᶏ Ȃ └ └ῒ

Ȃ 

 

TIM1/2/4 Ӟ PCKEN └̆ PCKEN ᵝ 1 ̆↕ timer

ᵬ Ȃ 

 

̔ 

1. Ҋ̆ SYSON=1 ̆ TIM1/2 ҹ ̆ῒ ᴪ ̕
SYSON=0 ̆TIM1/2 ῏ Ȃ 

2. ADC ῏ ҍ ῀ ῏Ȃ 
3. ̆ ҍ῏ Ӟҍ ῀ ῏Ȃ 

5.5. ₴ 

ץ ῤ ₮⌠ CLKO ҉̆ ץ Ҋ₃ץ ₮̔ 

 ̧  
 ̧ ῤ  
 ̧ XT  
 ̧ LP  
 ̧  
 ̧ ῤ  
 ̧ TIM1/TIM2  

 

֓ ₮ ₮ └ᵝԍ CKOCON Ȃ ₮ ̆CCOBSY ᴆ 1̆

CCOBSY ҹ 1̆↕ CCOSELᵝ ԍḠ ̆Ҍ Ώ῀Ȃ 

 

₮ ҩ ̆ Ӟ Ȃ CCOEN ᵝ ₮Ȃ ₮῏

ꜚᵬ ӊ ̆CCOBSYᵝ ᴆ Ȃ 

 

̔ 

1. Ҋ̆CCO ₮ҍ SYSON ῏̆ SYSON=1 ̆CCO ₮ ῀ ӊ╠

̕ SYSON=0 ̆CCO Ả ₮ ̆ ₮ ̆ ₮ ̕ 

2. ҹ XT ̆ ᶏ ₮ ԅ LP ̆ ₮ Ӟ XT ̕ 

3. ҹ LP ̆ ᶏ ₮ ԅ XT ̆ ₮ Ӟ LP ̕ 

4. FOSC<2:0> ҹῤ ̆ ₮ ԅ LPȁXT EC ̆ ₮ ↕Ҍᴪ

₮ ̕ 
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5.5.1. ₮  

MCU ԍ ᵬ ̆ ҹ ₮ ꜚᶏ ̆ᶛ ╠ ҹ HSĬ ₮

ҹ XT ғ CCOENҹ 1̆↕ XT ̆ ῏ Ӟ OSC1, OSC2ⱳ Ȃ 

 

UCFG0 ᴨᾢ ԍ CKOCON ᴨᾢ ̆ᶛ XTᵬҹ ̆

₮ LP EC Ҍ ᵬ ̆ ӊ֞ Ȃ 

5.6. ῗԓ  

ῤ ԅѿҩ HIRCᵬҹ ₮̆ 16MHz@5V/25Ņ̆

ץ Code Option Ȃ └ ҉ Ẓ Ȃ

IRC ᵬ ᵬ ᴪ ѿ ̆ ԍ ̂4.5V~5.5Ṽץ ̂-20Ņ~85Ņ̃

ѿ ’ᴪ  ῤȂץ±1%

 

ѿҩ ⱳ ̔ ḱ FOSCCAL ṿ ѿ ῤ ̆ῒ҉ ᵝṿҹ

0110_1000Ȃ 

 

FOSCCAL ṿ Ḡ HIRC ҉ HIRC ‰ ᵬ 16MHzȂ ṿ ∆ ṿ IC ᴪ Ȃ

∆ ṿҹ FOSCCAL[s]̆ ᵬ 16MHz̆ 1 ҩ LSb ↕ HIRC ҹ 40kHzȂ

FOSCCAL[7:0] HIRC ₮ ῏ Ҋ̔ 

 

 

 

 

 

 

 

 

Bit 7 6 5 4 3 2 1 0 

Name FOSCCAL[7:0] 

POR_val 0 1 1 0 1 0 0 0 

FOSCCAL[7:0]ṿ HIRC ₮ ̂16Mҹᶛ̃̆ kHz 

FOSCCAL[s]-n (16000-n*40) 

é.. é.. 

FOSCCAL[s]-2 16000-2*40=15920 

FOSCCAL[s]-1 16000-1*40=15960 

FOSCCAL[s] 16000 

FOSCCAL[s]+1 16000+1*40=16040 

FOSCCAL[s]+2 16000+2*40=16080 

é.. é.. 

FOSCCAL[s]+n (16000+n*40) 
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5.7. ғ ῗ  

5.7.1. CKAUX ̆ 0xF8D 

 

 

̔ Ώӊ╠ EECON1.CFGS 1Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

UCFG0 0x8000 ð CPB MCLRE PWRTEB WDTE FOSC2 FOSC1 FOSC0 -qqq  qqqq 

CKAUX 0xF8D ð ð ð ð ð ð CLKOS ð ---- --1- 

OSCTUNE 0x98 TUN[7:0] xxxx xxxx 

OSCCON 0x99 MCKCF[3:0] OSTS HTS LTS SCS 0011 0000 

PCKEN 0x9A UART2EN I2CEN UART1EN SPICKEN TIM4EN TIM2EN TIM1EN ADCEN 0000 0000 

CKOCON 0x95 SYSON CCOBSY DTYSEL[1:0] CCOSEL[2:0] CCOEN 0010 0000 

TCKSRC 0x31F LFMOD T2CKSRC[2:0] ð T1CKSRC[2:0] 0000 -000 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð ð ð ð CLKOS ð 

Reset ð ð ð ð ð ð 1 ð 

TYPE RO.0 RO.0 RO.0 RO.0 RO.0 RO.0 RW RO.0 

Bit Name Function 

7:2 N/A Ḡ ᵝ̆ 0 

1 CLKOS 

₮  

0̔ ׆ PA7 ₮ 

1̔ ׆ PB1 ₮ 

0 N/A Ḡ ᵝ̆ 0 
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5.7.2. OSCCON ̆ 0x99 

 

5.7.3. OSCTUNE ̆ 0x98 

 

Bit 7 6 5 4 3 2 1 0 

Name MCKCF[3:0] OSTS HTS LTS SCS 

Reset 4ôb0011 0 0 0 0 

TYPE RW RO RO RO RW 

Bit Name Function 

7:4 MCKCF[3:0] 

Һ ̂ ̃№  

ṿ № LIRC  

0111 1:1 

0110 1:2 

0101 1:4 

0100 1:8 

0011 1:16(default) 

0010 1:32 

0001 1:64 

1xxx 1:128 

0000 32kHz(LIRC) 
 

3 OSTS 

ᵝ 

1 = ᴆ FOSC<2:0> ӊҊ 

0 = ᴆ ῤ ӊҊ 

2 HTS 

ῤ  

1 = HIRC is ready 

0 = HIRC is not ready 

1 LTS 

ᵞ ῤ  

1 = LIRC is ready 

0 = LIRC is not ready 

0 SCS 

ᵝ 

1 = ҹῤ  

0 = FOSC<2:0>‗  

Bit 7 6 5 4 3 2 1 0 

Name TUN[7:0] 

Reset 7ôbxxxxxxxx 

TYPE RW RW RW RW RW RW RW RW 

Bit Name Function 

7:0 TUN[7:0] ῤ ᵝ 
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5.7.4. PCKEN ̆ 0x9A 

 

 

Bit 7 6 5 4 3 2 1 0 

Name UART2EN I2CEN UART1EN SPICKEN TIM4EN TIM2EN TIM1EN ADCEN 

Reset 0 0 0 0 0 0 0 0 

TYPE RW RW RW RW RW RW RW RW 

Bit Name Function 

7 UART2EN 

UART2 ᶏ ᵝ̔ 

1 =  

0 = ῏  

6 I2CEN 

I2C ᶏ ᵝ̔ 

1 =  

0 = ῏  

5 UART1EN 

UART1 ᶏ ᵝ̔ 

1 =  

0 = ῏  

4 SPICKEN 

SPI ᶏ ᵝ̔ 

1 =  

0 = ῏  

3 TIM4EN 

TIM4 ᶏ ᵝ̔ 

1 =  

0 = ῏  

2 TIM2EN 

TIM2 ᶏ ᵝ̔ 

1 =  

0 = ῏  

1 TIM1EN 

TIM1 ᶏ ᵝ̔ 

1 =  

0 = ῏  

0 ADCEN 

ADC ᶏ ᵝ̔ 

1 =  

0 = ῏  
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5.7.5. CKOCON ̆ 0x95 

 

 

 

Bit 7 6 5 4 3 2 1 0 

Name SYSON CCORDY DTYSEL CCOSEL[2:0] CCOEN 

Reset 0 0 1 0 0 0 0 0 

TYPE RW RO RW RW RW RW RW RW 

Bit Name Function 

7 SYSON 

Ҋ └ᵝ 

1 = Ҋ̆ Ḡ  

0 = Ҋ̆ ῏  

6 CCORDY 

₮ ᵝ̆  

1 = ₮ 

0 = ₮ 

5:4 DTYSEL 

TIM1/TIM2Ṑ ᵝ 

00̔2ns  

01̔3ns  

10̔4ns (default) 

11̔7ns  

3:1 CCOSEL[2:0] 

₮ ᵝ̔ 

000̔MCLK/  

001̔HIRC 

010̔LIRC 

011̔XT 

100̔T1CK 

101̔T2CK 

110̔LP 

111̔EC 

0 CCOEN 

₮ᶏ ᵝ̔ 

1 = ᶏ ₮ 

0 = ₮ 
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5.7.6. TCKSRC ̆ 0x31F 

 

̔ 

1. XT ̆TIMx Ҍ LP LP 2Ṑ ̕ 

 

2. ̆ ҹ LP ̆TIMx Ҍ XT XT 2Ṑ ̕ 

 

3. FOSC<2:0> ҹῤ T̆IMx ҹ LPȁXT EC ̆ TIMx

῀̕ 

Bit 7 6 5 4 3 2 1 0 

Name LFMOD T2CKSRC ð T1CKSRC 

Reset 0 0 0 0 ð 0 0 0 

TYPE RW RW RW RW RO-0 RW RW RW 

Bit Name Function 

7 LFMOD 

ᵞ ῤ ̔ 

1 = 256K  

0 = 32K  

6:4 T2CKSRC 

TIM2 ᵝ 

ṿ  

0 /Һ  

1 HIRC 

2 XT /  

3 HIRC 2Ṑ  

4 XT / 2Ṑ  

5 LIRC 

6 LP /  

7 LP / 2ᵝ  
 

3 N/A Ḡ ᵝ̆ 0 

2:0 T1CKSRC 

TIM1 ᵝ 

ṿ  

0 /Һ  

1 HIRC 

2 XT /  

3 HIRC 2Ṑ  

4 XT / 2Ṑ  

5 LIRC 

6 LP /  

7 LP / 2ᵝ  
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6. Ҭ  

EEIE

EEIF
OSFIE

OSFIF

LVDIE

LVDIF

PEIE

ADC_INT

CKMEA_INT

TIM1_INT

I2C_INT

TIM2_INT

SPI_INT

TIM4_INT

GIE

interrupt

to CPU

USART2_INT

PINx_INT

to Wakeup 

Ҭ

USART1_INT

 

6.1 Ҭ  

ҊҬץ ̆ №Ҭ ץ CPU׆ ̔ 

 ̧ Ҭ  

 ̧ ADCҬ  

 ̧ LVDҬ  

 ̧ EEPROMΏ Ҭ  

 ̧ Ҭ  

 ̧ Ҭ  

 ̧ TIMxҬ  

 ̧ SPIҬ  

 ̧ I2CҬ  

 ̧ UART1/2Ҭ  

6.1. Ҳ ᶕ  

6.1 ץ ₮̆ ᶏ Ҭ ̆ ԅ Ҭ ῏ᶏ ᵝ̂xxxIẼ 1 ̆ Ҭ ῏̂GIẼ

Ӟ Ȃ 

 

ADC̆ ̆TIMx̆ ̆SPĬI2C ץ UART ԅ Ҭ ̆ ԅῒ Ҭ

ᶏ ̆ ѿҩ Ҭ ῏ PEIEӞ 1Ȃ 

 

̆ Ҭ ᵝ Ҭ ᶏ ᵝ ῏Ȃ 
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6.2. Ҳ  

Ҭ ӈҹ׆ Ҭ Ԋᴆ⌠ Ҭ ף Ȃ ’Ҋ̂ Ҍ

ԍ EEPROM PROM Ώ ̃̆ Ҭ ҹ 3 4ҩ פ Ȃ ԍ Ҭ ̆

ҹ 3 5ҩ פ ̆ΐᵣ ‗ԍҬ  Ȃפ

6.3. Ґ Ҳ  

ԍ Ҋ ῏ ̆ №ᶏ ᵬҹ Ả ᵬȂ ץ CPU Ҭ

̔ 

 ̧ Ҭ  

 ̧ EEPROMΏ Ҭ  

 ̧ LVDҬ  

 ̧ TIMxҬ ̂ᶏ ̃ 

 ̧ ADCҬ  

 

̆ CPU Ҍ GIEᶏ ȂGIEҹ 0 ̆CPU SLEEP פ ף

̆ Ҭ Ȃ 

 

CKOCON.SYSONҹ 1 ̆ Ḡ ̆ ῒץ ᶏ Ӟ ץ CPU

̆ ӊ̆ ᴆҊ̆ Ҭ CPUȂ 

 

̆ ԍ ̆ Ҭ ᵝ 0 ӊ ̆ ң פ ץ SLEEP ̆פ

↕ MCU Ҍᴪ ῀ Ȃ 

6.4. Ḧ  

῀Ҭ ̆Ҭ └ ᾝ PC Ḡ ҬȂ ғ̆ץҊ ꜚḠ

Ҭ̔ 

 ̧ W  

 ̧ STATUS ̂TO PD ᵝ ̃ 

 ̧ BSREG  

 ̧ FSR  

 ̧ PCLATH  

 

₮Ҭ Ⱶ ̆ ֓ ꜚ Ȃ ISR ֓ Ạ ᴋᵥḱ ҡ Ȃ

ḱ ᴋᵥ ֓ ̆ ḱ ̆ ₮ ISR ṿȂ

Bank31Ҭ̆ ΏȂ ̆ Ḡ ῒז ̆ ֓ ↕

Ȃ 
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6.5. ғҲ ῗ  

6.5.1. INTCON ̆ 0x0B 

 

 

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

INTCON 0x0B GIE PEIE EEIE LVDIE OSFIE EEIF LVDIF OSFIF 0000 0000 

PIE1 0x91 ð ð ð ð ð ð CKMIE ADCIE ---- -000 

PIR1 0x11 ð ð ð ð ð ð CKMIF ADCIF ---- -000 

EPIF0 0x14 Ҭ ᵝ 0000 0000 

EPIE0 0x94 Ҭ ᶏ ᵝ 0000 0000 

Bit 7 6 5 4 3 2 1 0 

Name GIE PEIE EEIE LVDIE OSFIE EEIF LVDIF OSFIF 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit Name Function 

7 GIE 

ῃ Ҭ ᶏ  

1 = ᶏ Ҭ  

0 = Ҭ  

6 PEIE 

Ҭ ᶏ  

1 = ᶏ Ҭ  

0 = Ҭ  

5 EEIE 

EEPROMΏ Ҭ ᶏ  

1 = ᶏ EEPROM Ҭ  

0 = EEPROM Ҭ  

4 LVDIE 

LVDҬ ᶏ  

1 = ᶏ LVD Ҭ  

0 = LVD Ҭ  

3 OSFIE 

Ҭ ᶏ  

1 = ᶏ OSF Ҭ  

0 = OSF Ҭ  

2 EEIF 

EEPROMΏ ᵝ̂Ώ1 0̆Ώ0 ̃ 

1 = EEPROM Ώ ᵬ 

0 = EEPROMΏ ᵬ ̆ ᴆ 0 

1 LVDIF 

LVDҬ ᵝ̂Ώ1 0̆Ώ0 ̃ 

1 = Ԋᴆ 

0 = Ԋᴆ̆ ᴆ 0 

0 OSFIF 
1 = ԅ Ԋᴆ̂Ώ1 0̆Ώ0 ̃ 

0 = Ԋᴆ̆ ᴆ 0 
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6.5.2. PIR1 ̆ 0x11 

 

6.5.3. PIE1 ̆ 0x91 

 

 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð ð ð ð CKMIF ADCIF 

Reset ð ð ð ð ð ð 0 0 

Type RO-0 RO-0 RO-0 RO-0 RO-0 RO-0 RW RW 

Bit Name Function 

7:2 N/A ̆ 0 

1 CKMIF 

Ҭ ᵝ 

1 = ᵬ  ̂Ώ1 0̆Ώ0 ̃ 

0 = ̆ ᴆ 0 

0 ADCIF 

ADC Ҭ ᵝ 

1 = ADC ̂Ώ1 0̆Ώ0 ̃ 

0 = ADC ̆ ᴆ 0 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð ð ð ð CKMIE ADCIE 

Reset ð ð ð ð ð ð 0 0 

Type RO-0 RO-0 RO-0 RO-0 RO-0 RO-0 RW RW 

Bit Name Function 

7:2 N/A ̆ 0 

1 CKMIE 

Ҭ ᶏ  

1 = ᾛ Ҭ  

0 = Ҭ  

0 ADCIE 

ADC Ҭ ᶏ  

1 = ᾛ ADC Ҭ  

0 = ADC Ҭ  



Fremont Micro Devices                          FT61F0Ax/FT64F0Ax 

rev1.05 - 66 - 2020-12-7 

7.  
ᴆ SLEEP פ ῀ Ȃ 

῀ᴡ ̆MCU Ҋ̔ 

1. WDT ᵖ Ḡ ̂ ᶏ ԅ ᴡ ᵬ̃ 

2. STATUS PDᵝ  

3. STATUS TOᵝ 1 

4. CPU Ả  

5. 32kHz LIRCҌ ̆ ғ ῒ ᶫ ץ ᴡ Ҋ ᵬ 

6. LP ᵣ Ҍ ̂ TIMxᶏ ᵬҹ ᵬ ̃ 

7. ADCҌ ̂ ԅҒ FRC ̃ 

8. ᴰ Ҍ  

9. I/O Ḡ SLEEP ╠ӊפ ̂ ꜚҹ ȁᵞ ̃ 

10. WDTӊ ᵝҌ ᴡ  

 

῏ԍ ᴡ ᵬ Ḥ ̆ ҩ Ȃ 

 

ᵞ ̆ Ҋץ ᴆ̔ 

1. I/O Ҍ ̆I/Oᵬҹ ῀ ῤ ҉ Ҋ  

׆ .2 I/O  

3. ῤ ׆ I/O  

4. ῤ ҉  

5. ᶏ 31kHz LIRC 

6. ᶏ LP  

7.1.  

ץ Ҋ↓ᴋѿԊᴆ ᴆ׆ᴡ ̔ 

1. MCLR ҉ ᵝ ῀̂ ᶏ ̃ 

2. BOR ᵝ̂ ᶏ ̃ 

3. POR ᵝ 

4. ̂ ᶏ ̃ ₮ 

5. ᴋᵥ Ҭ  

6. ᴡ ֟ Ҭ ̂ Ḥ ҩ ̃ 

 

╠ 3ҩԊᴆᴪᶏ ᴆ ᵝ̆ 3ҩԊᴆ ҹ Ȃ 

 

SLEEP פ ̆Ҋѿ PC+1̃̂פ ᾢ ₮Ȃ Ҭ Ԋᴆ ᴆ̆↕ ᾛ

Ҭ ᾛ ᵝȂ ҍ GIEᵝ ῏̆ GIEᵝ ̆ ᴆ SLEEP פ

Ȃפ GIE ᵝ ᾛ ̆ ᴆᾢ SLEEP פ ̆פ Ҭ Ⱶ Ȃ Ҍ

SLEEP פ ̆פ SLEEP פ ѿ NOP  Ȃפ

 

ᴆ׆ᴡ ̆WDT ̆ҍ ῏Ȃ 
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7.1.1. ᶏ Ҭ  

ῃ Ҭ ̂GIE ̃̆ ғ ᴋѿҬ Ҭ ᵝ 1ғῒҬ ᶏ ̆ ᴪ Ҋ↓

ѿԊᴆ̔ 

 ̧ SLEEP ╠ӊפ Ҭ  

Â SLEEP פ ᵬҹ NOP  

Â WDT WDT № Ҍᴪ  

Â STATUS TOᵝҌᴪ 1 

Â STATUS PDᵝҌᴪ  

 

 ̧ SLEEP פ ӊ Ҭ  

Â SLEEP פ ῃ  

Â ᴆ ᴡ׆  

Â WDT WDT №  

Â STATUS TOᵝ 1 

Â STATUS PDᵝ  

 

ԅ SLEEP ̆פ ץ PDᵝȂ PDᵝ 1 ↕̆ SLEEP פ ᵬҹѿ NOP

פ ԅȂ 

7.2.  

῀ C̆PU Ả P̆CẢ SLEEP Ҋѿ Ȃ ’Ҋ̆ Ӟᴪ ῏ Ȃ

ᵖ SYSONᵝ 1 ̆ ѿ Ḡ ̆ ’Ҋ̆ ҹ HIRC̆XT̆

LIRC Ҍᴪ ῏ Ȃ 

 

̔ ᶏ PROM EEPROM Ώ Ҭ ̆SYSON 1Ȃ 

7.3. ғ ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

STATUS 0x03 ð ð ð TO PD Z DC C ---q quuu 

INTCON 0x0B GIE PEIE EEIE LVDIE OSFIE EEIF LVDIF OSFIF 0000 0000 

PIE1 0x91 ð ð ð ð ð ð CKMIE ADCIE ---- -000 

PIR1 0x11 ð ð ð ð ð ð CKMIF ADCIF ---- -000 

EPIF0 0x14 Ҭ ᵝ 0000 0000 

EPIE0 0x94 Ҭ ᶏ ᵝ 0000 0000 
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8. EEPROM PROM 
EEPROM Ữ Ώ Ȃ ң Ữ ⌠ Ữ ̆

ⱳ ̂SFR̃ Ȃ 7ҩ SFR ԍ ң Ữ ̔ 

 ̧ EECON1 

 ̧ EECON2 

 ̧ EEDATL 

 ̧ EEDATH 

 ̧ EEADRL 

 ̧ EEADRH 

ҍ EEPROM ̆EEDATL Ώ 8ᵝ ̆EEADRL

EEDATL ᾝ Ȃ ֓ ᴆΐ 128 EEPROM̆ ׆ 0h⌠ 07FhȂ 

 

Ữ ̆EEDATH:EEDATL ̆ /Ώ 14 ᵝ ̆

EEADRL EEADRH ̆ Ữ ᾝ 15ᵝ Ȃ 

 

EEPROM Ữ ᾛ ץ ҹ ᵝ ΏȂEEPROM Ώ ᵬᴪ ꜚ Ữ ᾝ Ώ

῀ ̂ Ώ῀╠ Ȃ̃Ώ῀ ҉ └ȂΏ῀ ҉ ֟ ̆

ᴆ ῤ ᵬ̆ ԍ ᵬȂ 

 

ᴆ Ữ Ώ ᵬ ‗ԍ ᵝ FSECPB0<7:0> Ȃ ̆

ᾛ Ữ ᵬȂ 

 

ᴆ ף Ḡ ̆ ҌῬ Ữ Ȃ ף Ḡ ̆CPUׅ Ώ

EEPROM Ữ Ữ Ȃ 

8.1. EEADRL EEADRH  

EEADRH:EEADRL ץ 128 EEPROM 32K Ữ Ȃ 

 

ṿ ̆ Ώ῀ EEADRH ᵞ Ώ῀ EEADRL Ȃ

EEPROM ṿ ̆ ᵞ Ώ῀ EEADRL Ȃ 
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8.1.1. EECON1 EECON2  

EECON1 EE Ữ └ Ȃ 

└ᵝEEPGD‗ Ữ Ữ Ȃ ҹ 0 ᴋ̆ᵥ ᵬ EEPROM

Ữ Ȃ 1 ̆ᴋᵥ ᵬ Ữ Ȃ ᵝ ̆EEPGD 0̆ Ҭ

EEPROMȂ 

 

└ᵝ RD WR№≢ ꜚ ΏȂ ᴆ ֓ᵝ 1 Ȃ Ώ ᵬ ̆

ᴆ ױ Ȃ ԍ ᴆ WRᵝ ̆ ᾧ Ώ ᵬȂ 

 

WREN ᵝ 1 ̆ᾛ Ώ ᵬȂ҉ ̆WREN ᵝ Ȃ Ҭ Ώ ᵬ ᵝҬ

̆WRERRᵝ 1Ȃ ֓ ’Ҋ̆ ᵝ ץ WRERRᵝ Ȃ

Ώ ᵬ ̆PIR2 Ҭ ᵝ EEIF 1Ȃ ᵝ ᴆ Ȃ 

 

EECON2 ⌠ ῃ 0ȂEECON2 ֽ EEPROMΏ Ҭᶏ Ȃ ᶏ Ώ ᵬ̆

Ώ῀ EECON2Ȃ 

8.2. ᶕ EEPROM 

EEPROM ӄ ȁ ↓̆ ῒᴨ Ḃץ Ữ Ḥ ̂ᶛ ̔

ῒז Ȃ̃ ᴆ Ҍ ̂ᶛ ȁID ‰ṿ ̃ Ữ

Ữ Ҭ̆ץᾧ ₮ EEPROM Ώᾛ Ȃ 

8.2.1. EEPROM Ữ  

Ữ ᾝ̆ Ώ῀ EEADRL ̆ EECON1 EEPGD CFGS

└ᵝ̆Ῥ 1 └ᵝ RDȂ 4ҩ ̆ ⌠ EEDATL Ҭ̆EEDATL

ṿḠ Ҋѿ ᾝΏ῀ ̂ Ώ ᵬ Ҭ̃ҹ Ȃ 

 

ᶛ 8.2.1̆ EEPROM 

BANKSEL EEADRL     ; 

LDWI DATA_EE_ADDR ; 

STR EEADRL         ;Data Memory Address to read 

BCR EECON1, CFGS  ;Deselect Config space 

BCR EECON1, EEPGD ;Point to DATA memory 

BSR EECON1, RD    ;EE Read 

; wait 4 system clock 

LDR EEDATL, W   ;W = EEDATL 

 

̔ 

1. CPB ҹᵥṿ̆ ᴆ ץ EEPROM̕ 
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8.2.2. Ώ EEPROM Ữ  

Ώ EEPROM Ữ ᾝ̆ ᾢ ᾝ Ώ῀ EEADRL Ώ῀ EEDATL

Ȃ Ώ῀ ҩ Ȃ 

 

ῃ ҉ ̂ ̆ ᾢ 0x55Ώ῀ EECON2̆ 0xAAΏ῀ EECON2̆ WR

ᵝ 1̃ Ώ῀̆ Ҍᴪ ꜚΏ ᵬȂ ף Ҭ Ҭ Ȃ 

 

̆ EECON1Ҭ WRENᵝ ᶏץ1 Ώ ᵬȂ └ ԍף ̂ ̃

Ώ EEPROMȂ ԅ EEPROM ץ ̆ Ḡ WRENᵝ ȂWRENᵝҌ

ᴆ Ȃ 

 

ѿҩΏ ↓ ꜚ ̆ WRENᵝ Ҍᴪ Ώ Ȃ WRENᵝ 1̆ ↕WRᵝ 1Ȃ

Ώ ̆WR ᵝ ᴆ ғ EE Ώ Ҭ ᵝ̂EEIF̃ 1Ȃ ᾛץ Ҭ

ᵝȂEEIF ᴆ Ȃ 

 

̔ 

ᴆ EECON1.WRΏ 1 ̆ ѿҩ ̂NOP ᴋᵥ≢ ̃פ ᴆ ᵝ

∞ ̆ ↕ 0̆ ̂ ҹΏ Ȃ̃ 

8.2.3. Ώ ᵬ Ḡ  

֓ ’Ҋ̆ Ҍ EEPROM Ữ Ώ῀ Ȃҹԅ EEPROM Ώ ᵬ̆ ᴆῤ

ԅ Ḡ └Ȃ҉ ̆ WRENȂ ̆҉ ̂64ms ̃Ӟᴪ EEPROM

Ώ ᵬȂ 

 

Ώ ꜚ ↓ WRENᵝ῍ Ҋץ ’Ҋ Ώ ᵬ̔ 

 ̧  

 ̧  

 ̧ ᴆ  

8.2.4. ̓͂ ԍ GIE 0 

ꜚ EEPROM PROMΏӊ╠̆ EECON2 Ώ 0x55 0xAĂғҌ Ȃ ץ Ạ

ꜚᵬ╠ GIE ץ0 Ҭ Ȃ ԍҬ ҹ 2ҩ NOP̆ ѿ GIE

̆ ңҩ NOPῬ ∞ GIE ҹ 0̆ ףҊץ ̔ 

GIE= 0; 

NOP; 

NOP; 

while (GIE) { GIE= 0;}; 
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BSF EECON1, RD

A0

D0

MCLK

CLK_Q1

EEADR

EEDAT

IREG

DROM_RD

 

8.2.1 2T Ҋ ᴆ EEPROM  

 

ᶛ 8.2.2 Ώ EEPROM 

BANKSEL EEADRL ;

LDWI DATA_EE_ADDR ;

STR EEADRL ;Data Memory Address to write

LDWI DATA_EE_DATA ;

STR EEDATL      ;Data Memory Value to write

BCR EECON1, CFGS ;Deselect Configuration space

BCR EECON1, EEPGD ;Point to DATA memory

BSR EECON1, WREN ;Enable writes

BCR INTCON, GIE ;Disable INTs.

NOP

NOP

BTSC INTCON, GIE                        ;Test again

GOTO $-1

LDWI 55h                    ;

STR EECON2 ;Write 55h

LDWI 0AAh ;

STR EECON2 ;Write AAh

BSR EECON1, WR ;Set WR bit to begin write

BSR INTCON, GIE ;Enable Interrupts

BCR EECON1, WREN ;Disable writes

BTSC EECON1, WR ;Wait for write to complete

LJUMP $-2 ;Done

Ҍ Ҭ

 

̔ 

1. EEPROMΏ Ҍ Ả פ Ȃ 

8.3. Ỵ  

ԅ Ữ ԍ ᵬ Ȃ Ữ ↓Ȃ 14ᵝ

Ữ Ȃ ᴆ Ȃ ᵝԍ ΏḠ Ữ ῤ̂

CPB FSECPB0 ӈ̃̆ Ữ Ώ ᵬȂ ̆ ץ

№ ῃ ȂΏ῀ Ữ Ώ῀ 14ᵝ Ώ ҬȂ

Ҍ ֓Ώ ̆p ץ EEDATH:EEDATL Ώ῀ ⱴ Ώ

ῤ Ȃ 

 

Ώ Ҍ ԍ ᾝ ̆ᶛ ѿ 64ҩ ᾝ̆ᵖ 1ҩΏ Ȃ ̆ ᴆ

ᾟ Ώ ꜚ ᵬ̆ ῃ ̂ Ȃ̃ᶛ ̆ΐ 64

1ҩΏ ᴆ ῀Ώ ꜚ ᵬ 64 Ȃ 

 

̔ ḱ ╠ץ№ ̆ Ӈ ῤ Ḡ RAMҬ̆ Ȃ 
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8.3.1. Ữ  

Ữ ᾝ̆ ̔ 

1) ᵞ ᵝ ᵝΏ῀ EEADRH:EEADRL  

2) EECON1 CFGSᵝ  

3) EECON1 EEPGD └ᵝ 1 

4) ̆ EECON1 └ᵝ RD 1 

 

ѿ └ᵝ 1̆ Ữ └ ᶏ ԋҩ פ Ȃ ᴪ ñBSR 

EECON1,RDòפ ԋ פ Ȃ Ҋѿҩ ĔEDATH:EEDATL Ҭ

ԅ̆ Ҭפ ᵬңҩ Ȃ 

EEDATH:EEDATL ṿḠ Ҋѿ ᵬ ᾝΏ῀ ҹ Ȃ 

 

̔ 

1. Ữ ᵬ ң ҹפ NOPȂ ץ RDᵝ 1 Ҋѿ פ

 ̕פ

2. Ҍ CPᵝ ᵥ̆ ᴆ ץ Ữ ̕ 

 

ᶛ 8.3.1 Ữ  

* This code block will read 1 word of program

* memory at the memory address: PROG_ADDR_HI: PROG_ADDR_LO

* data will be returned in the variables: PROG_DATA_HI, PROG_DATA_LO

BANKSEL EEADRL ; Select Bank for EEPROM registers

LDWI PROG_ADDR_LO ; 

STR    EEADRL ; Store LSB of address

LDWI PROG_ADDR_HI ; 

STR    EEADRH ; Store MSB of address

    

BCR  EECON1,CFGS ; Do not select Configuration Space

BSR  EECON1,EEPGD                    ; Select Program Memory

BCR INTCON,GIE ; Disable interrupts

BSR EECON1,RD ; Initiate read

NOP ; Executed(Figure 8.3.1)

NOP ; Ignored(Figure 8.3.1)

BSR INTCON,GIE ; Restore interrupts

LDR EEDATL,W ; Get LSB of word

STR  PROG_DATA_LO ; Store in user location

LDR EEDATH,W ; Get MSB of word

STR  PROG_DATA_HI ; Store in user location
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8.3.2. Ữ  

ף ̆ Ữ Ȃ ̔ 

1) ῀ EEADRH:EEADRL  

2) EECON1 CFGSᵝ  

3) EECON1 EEPGDȁFREE WRENᵝ 1 

4) ᶭ 0x55 0xAAΏ῀ EECON2̂ ↓̃ 

5) EECON1 └ᵝWR ץ1̆ ᵬ 

6) EECON1 FREEᵝ̆ץ ᵥ  

 

ᶛ 8.3.2Ȃ 

ᶛ 8.3.2 Ữ  

 

; This row erase routine assumes the following:

; 1. A valid address within the erase block is loaded in ADDRH:ADDRL

; 2. ADDRH and ADDRL are located in shared data memory 0x70 - 0x7F (common RAM)

BCR INTCON,GIE ; Disable ints so required sequences will execute properly

NOP

NOP

BTSC INTCON, GIE

GOTO $-1

BANKSEL EEADRL

LDR ADDRL,W ; Load lower 8 bits of erase address boundary

STR EEADRL

LDR ADDRH,W ; Load upper 6 bits of erase address boundary

STR EEADRH

BSR EECON1,EEPGD ; Point to program memory

BCR EECON1,CFGS ; Not configuration space

BSR EECON1,FREE ; Specify an erase operation

BSR EECON1,WREN ; Enable writes

LDWI 55h ; Start of required sequence to initiate erase

STR EECON2 ; Write 55h

LDWI 0AAh ;

STR EECON2 ; Write AAh

BSR EECON1,WR ; Set WR bit to begin erase

NOP ; Any instructions here are ignored as processor

; halts to begin erase sequence

NOP ; Processor will stop here and wait for erase complete.

; after Erase processor continues with 3rd instruction

BCR EECON1,WREN ; Disable writes

BSR INTCON,GIE  ; Enable interrupts

Ҍ Ҭ

 

ñBSR EECON1,WRòפ ̆ ңҩ ᵬȂ WRᵝ 1 ̆

ң NOP Ȃפ Ảῤ ᵬ̆ ҹ 2ms Ȃ Ҍ ᴡ ̆ ҹ

Ȃ ̆ ׆ EECON1Ώ פ ҈ פ ᵬȂ 
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8.3.3. Ώ Ữ  

ᶏ Ҋץ Ữ ̔ 

1) ῀  

2) ῀Ώ  

3) ꜚ ᵬ 

4) 1 3 ̆ ⌠Ώ῀  

 

Ώ῀ Ữ ӊ╠̆ Ώ῀ ╠ץ Ώ῀ Ȃ Ữ ѿ ѿ Ȃ ꜚ

Ώ ᵬ Ҍᴪ ꜚ Ȃ 

 

Ữ ѿ Ώ῀ѿҩ ̆ 8.3.2̂ 1 ҩΏ Ữ Ώ ᵬ Ȃ̃Ώ

ᵬҌᴪ ֓ Ȃ Ữ Ώ ᵬ ̆Ώ ᵝҹ 0x3FFFȂ 

 

Ҋץ ץ̆ Ώ Ữ Ȃ Ҋץ ᵬ̔ ⌠Ώ ̆ ꜚ

↓Ȃ ↓ ῀Ώ ꜚ ᵬ̆Ҍ Ҭ ↓Ȃ 

1) EECON1 EEPGD WRENᵝ 1 

2) EECON1 CFGSᵝ  

3) Ώ῀ ᾝ ῀ EEADRH:EEADRL  

4) ᶭ 0x55 0xAAΏ῀ EECON2̆ EECON1 WRᵝ 1̂ ↓̃ 

5) 2ms ̆ Ώ῀ Ữ  

 

ᶛ 8.3.3 ₮ԅ Ώ ↓ ᶛȂ ∆ ῀ EEADRH:EEADRL ̆

῀Ȃ 

EEDATLEEDATH

7                              05                              07 

Ώ

Ữ

14

14

 

8.3.2 1ҩΏ PROM Ώ ᵬ 

 

̔ ᶛ 8.3.3Ҭ ᶫ ף ↓ ץ̆ ῃ Ữ Ȃ 

ᶛ ̆ ԍ ↓ ̆ѿ ̂ ̃ 64ҩWORD̆ ף ↓ 64 Ȃ 
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ᶛ 8.3.3 1ҩΏ PROM  

; This write routine assumes the following:

; 1. The 2 bytes of data are loaded, starting at the address in DATA_ADDR

; 2. Each word of data to be written is made up of two adjacent bytes in DATA_ADDR, stored in little endian format

; 3. A valid starting address is loaded in ADDRH:ADDRL

; 4. ADDRH and ADDRL are located in shared data memory 0x70 - 0x7F (common RAM);

    BCR INTCON,GIE ; Disable ints so required sequences will execute properly

    NOP

    NOP

    BTSC INTCON, GIE

    GOTO $-1

    BANKSEL EEADRH ; Bank 3

    LDR ADDRH,W ; Load target address

    STR EEADRH ;

    LDR ADDRL,W ;

    STR EEADRL ;

    LDWI LOW DATA_ADDR ; Load initial data address

    STR FSR0L ;

    LDWI HIGH DATA_ADDR ; Load initial data address

    STR FSR0H ;

    BSR EECON1,EEPGD ; Point to program memory

    BCR EECON1,CFGS ; Not configuration space

    BSR EECON1,WREN ; Enable writes

    MOVIW FSR0++ ; Load first data byte into lower

    STR EEDATL ;

    MOVIW FSR0++ ; Load second data byte into upper

    STR EEDATH ;

START_WRITE

    LDWI 55h ; Start of required write sequence:

    STR EECON2 ; Write 55h

    LDWI 0AAh ;

    STR EECON2 ; Write AAh

    BSR EECON1,WR ; Set WR bit to begin write

    NOP ; Any instructions here are ignored as processor

    ; halts to begin write sequence

    NOP ; Processor will stop here and wait for write complete.

   ; after write processor continues with 3rd instruction

    

    BCR EECON1,WREN ; Disable writes

    BSR INTCON,GIE ; Enable interrupts

Ҍ Ҭ

 

8.4. ḷ Ỵ  

ḱ Ữ Ҭ ̆ ғ ῤ Ḡ ̆ ᾢ ῒḠ RAM

ἝҬȂ 

ᶏ Ҋץ ḱ Ữ ̔ 

1) ῀ ḱ  

׆ (2 Ҭ ῒḠ ⌠ RAM ἝҬ 

3) ḱ RAM Ἕץ Ώ῀⌠ Ữ  

4) ῀ Ώ῀  

5) Ữ  

6) RAM Ἕ ῀Ώ  

7) ꜚ ᵬ 

6 7 ץ̆ Ȃ 
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8.5. UCFGx/FCFGx  

EECON1 Ҭ CFGS=1 ̆Ҍ Ữ EEPROM Ữ ̆

UCFGxȂ PC<15>=1 ̆ ᴆ ᵬ ̆ [0x8000+EADDR]̆ᵖҌ

̆ ԍ ᾝ̆ ӈȂ 

8.6.    

ΐᵣ ̆ Ώ῀ EEPROM Ữ Ҭ ṿ Ώ῀ ṿ ̂ ᶛ 9.6.1̃

ѿҩ ӟ Ȃᶛ 8.6.1 ԅ ᵥ EEPROM Ώ ᵬȂ 

 

ᶛ 8.6.1 EEPROMΏ  

BANKSEL EEDATL  ; 

LDR EEDATL, W  ;EEDATL not changed from previous write 

BSR EECON1, RD  ;YES, Read the value written 

XORWR EEDATL, W  ; 

BTSS STATUS, Z  ;Is data the same 

LJUMP WRITE_ERR  ;No, handle error 

               ;Yes, continue 

8.7. PROMῪ Ḧ  

PROM └ ῤ ⱴ Ḡ ᾝ̆ΐ Ҋץ ̔ 

 ̧ ῃ ⱴ ̆ CPBᵝ └ 

 ̧ № ⱴ ̆1 =1k words̆ FSECPB0 └ 

 ̧ ⱴ ѿ UCFG ῤ ῃ  

 

ῃⱴ № ⱴ ≢ Ҋ ̔ 

 

̔ 

1) EEDATḠ ṿҌ ̕ 

2) ᴆҌ ץ UCFG ̕ 

ץ (3 ⱴ ̕ 

4) ᾛ ұ Ạ UCFG ῤ ῃ ̕ 

5) ᾛ ұ Ạ UCFG ῤ ῃ ̆ ⱴ Ạ ̆ ̕ 

6) ᴋᵥ ’Ҋ̆ ᴆ Ҍ Ạῃץ ץ FCFG  

 

 

ⱴ  CPU  ᴆ  ᴆΏ ұ  ұ Ώ 

 ã ã ã(2) ã ã 

ῃ  ã ã ã(2) ³(1) ³(4) 

№  ã ³(1) ³(3) ³(3) ³(5) 
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8.8. ғ EEPROM ῗ  

8.8.1. EEDAT ̆ 0x193, 0x194 

EEDATL, SFR 0x193 

 

EEDATH, SFR 0x194 

 

 

 

 

 

 

 

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

INTCON 0x0B GIE PEIE EEIE LVDIE OSFIE EEIF LVDIF OSFIF 0000 0000 

EECON1 0x195 EEPGD CFGS ð FREE WRERR WREN WR RD 00-0 0000 

EECON2 0x196 EEPROMΏ └ 2 xxxx xxxx 

EEADRH 0x192 ð ð EEPROM 6ᵝ --00 0000 

EEADRL 0x191 EEPROM ᵞ 8ᵝ 0000 0000 

EEDATL 0x193 EEPROM ᵞ 8ᵝ xxxx xxxx 

EEDATH 0x194 ð ð EEPROM 6ᵝ --xx xxxx 

Bit 7 6 5 4 3 2 1 0 

Name EEDAT[7:0] 

Reset x x x x x x x x 

Type RW RW RW RW RW RW RW RW 

Bit 7 6 5 4 3 2 1 0 

Name ð ð EEDAT[13:8] 

Reset ð ð x x x x x x 

Type RO-0 RO-0 RW RW RW RW RW RW 

Bit Name Function 

15:14 N/A Ḡ ᵝ̆ 0 

13:0 EEDAT 
EEPROM/PROM Ώ  

Ώ ̂EEPROM: 3 ~ 5ms, PROM: 1.5 ~ 2.5ms̃ῤ̆ Ҍ Ώ 



Fremont Micro Devices                          FT61F0Ax/FT64F0Ax 

rev1.05 - 78 - 2020-12-7 

8.8.2. EEADR ̆ 0x191, 0x192 

EEADRL, SFR 0x191 

 

EEADRH, SFR 0x192 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bit 7 6 5 4 3 2 1 0 

Name EEADR[7:0] 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit 7 6 5 4 3 2 1 0 

Name ð ð EEADR[13:8] 

Reset ð ð 0 0 0 0 0 0 

Type RO-0 RO-0 RW RW RW RW RW RW 

Bit Name Function 

15:14 - Ḡ ᵝ̆ 0 

13:0 EEADR 
EEPROM/PROM Ώ  

Ώ ̂EEPROM: 3 ~ 5ms, PROM: 1.5 ~ 2.5ms̃ῤ̆ Ҍ Ώ 
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8.8.3. EECON1 ̆ 0x195 

 

 

8.8.4. EECON2 ̆ 0x196 

 

Bit 7 6 5 4 3 2 1 0 

Name EEPGD CFGS ð FREE WRERR WREN WR RD 

Reset 0 0 ð 0 0 0 0 0 

Type RW RW RO-0 RW RW RW RW-1 RW-1 

Bit Name Function 

7 EEPGD 

PROM/ EEPROM Ữ ᵝ 

1 = PROM 

0 = EEPROM Ữ  

6 CFGS 

PROM/ EEPROM ᵝ 

1 = ̆  

0 = PROM EEPROM Ữ  

5 N/A Ḡ ᵝ 

4 FREE 

PROM ᶏ ᵝ 

CFGS=0ғ EEPGD=1̂PROM̃̔  

1 = Ҋѿ WR פ ᵬ̂ ᴆ ̃ 

0 = Ҋѿ WR פ Ώ ᵬ 

 

EEPGD=0ғ CFGS=0̂ EEPROM̃̔  

ᵝҌ ᵬ ̆Ҋѿ WR פ ꜚѿҩ ѿҩΏ  

3 WRERR 

EEPROM ᵝ 

1 = Ҍ ↓ 

Ώ Ҭ ̆ ᵝ ꜚ 1 

Ԋᴆ ץ PORӊ ᴋᵥ ᵝ 

0 = ᵬ  

2 WREN 

/ ᶏ ᵝ 

1 = ᾛ / ᵬ 

0 = / PROM EEPROM 

Ώ ῤ̆ ᵝΏ 

1 WR 

PROM/EEPROMΏ └ᵝ 

1 = ꜚ PROM EEPROM / ᵬ̆ ᴆΏ 1 1ҩ  

ᵬ ̆ғ ᵝ ᵬ ᴆ  

ᴆ WRᵝ 1̆ᵖҌ  

0 = EEPROM / ᵬ ̆ ╠Ҍ Ҭ 

0 RD 

PROM/ EEPROM └ᵝ 

1 = ꜚ PROM EEPROM ᵬȂ ᵬ ѿҩ  

RD ᴆ ̆ ᴆ RDᵝ 1̆ᵖҌ  

0 = Ҍ ꜚ PROM EEPROM ᵬ 

Bit 7 6 5 4 3 2 1 0 

Name EEPROM └ 2 

Reset x x x x x x x x 

Type WO WO WO WO WO WO WO WO 

Bit Name Function 

7:0 EECON2 

PROM/ EEPROMΏ ᵬ └  

Ώ ᵬ̆ EECON1 WR ᵝ╠̆ ᾢΏ 0x55̆ 0xAAȂΏ῀

ṿ ԍ Ώ ᵬȂ ֓Ώ ᵬ ̆ פ  
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9. 12bit ADC  
̂Analog-to-digital Converter̆ADC̃ ῀Ḥ ҹ 12ᵝԋ └ ṿȂ

↓ ᴆ ҩ ῀ ⌠ѿҩ Ḡ Ȃ Ḡ ₮ҍ ῀ Ȃ

֟ 12ᵝԋ └ṿ̆ Ḡ ADC ̂ADRESL:ADRESH̃

ҬȂADC ᴆ ҹ VDDȁ ῤ ֟ ȂADC

֟ Ҭ Ȃ Ҭ ԍ ᴆ׆ᴡ Ȃ 

 

PB1/AN0

PA3/AN1

PA4/AN2

PA6/AN3

PC0/AN5

PB6/AN6
ADON 

ADRESH/L

/
ADFM

CHS<2:0>

INT_VREF+EXT_CAP

EXT_VREF

¼
 V

D
D

INT_VREF

VDD

ADPREF=00

ADPREF=01

ADPREF=10

ADPREF=11

000

001

010

011

100

101

110

111

Vref+ Vref-

ETGSEL[2:0]

000

001

010

011

100

101

110

111

PWM0

PWM1

PWM2

PWM3

PWM4

PWM5

PWM6

ADC_ETR

[00]

[01]

[10]

[11]

ETGTYP[1:0]

ADDLY

GO/DONE

External Trigger

ADEX

12

16

INT_VREF+EXT_CAP

EXT_VREF

INT_VREF

GND

ADNREF=00

ADNREF=01

ADNREF=10

ADNREF=11

ADINTREF[1:0]

00

01

10

11

0.5V

2V

3V

float

INT_VREF

Int Vref

A/D
OP0OUT

PA7/AN4

AN4SELB

 
 

9.1 ADC  
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9.1. ADC  

ᶏ ADC ̆ Ҋⱳץ ̔ 

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧ ADC  

 ̧ ADC  

 ̧ Ҭ └ 

 ̧  

 ̧ ṿ  

 

̔ Ṝ̆ ḠAD ⱳ Ȃ ADON

῏ Ȃ 

9.1.1.  

ADC ԍ Ḥ Ȃ Ḥ ̆ ῏ TRIS ANSEL ᵝ 1 I/O

ҹ ⱳ Ȃ Ḥ Ȃ 

 

̔ ӈҹ ῀ ҉ ̆ᴪ ῀ ‖ ᴰ Ȃ 

9.1.2.  

ADCON0 CHS ᵝ‗ ҩ ⌠ Ḡ Ȃ ̆

ꜚ ╠ⱴ῀ѿ Ȃ Ḥ 9.2 ñADC ᵬ òȂ 

9.1.3.  

ADCON0 ADEXᵝ‗ ᶏ Ḥ Ȃ 

ADEX=0 ̆ADGO ᵝ̆AD ꜚ Ȃ 

ADEX=1 ̆ADGO ᴆ ᵝ̆AD Ȃ 

 

̔ ԅ╠ ADC̆ LEBADT ҹ 1 ̆ ᾢ ᵝ ADEX ADONȂ 

9.1.4.  

ADEX ̆ADCON2 ETGSELᵝ‗ ᶏ ҩ Ḥ ȂῒҬ I/O ̆

῏ Ȃΐᵣ Ȃ 
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9.1.5.  

ADCON2 ETGTYPᵝ‗ Ḥ Ȃ 

ῒҬ PWM Ҭ ̆ ᴪ TIM1Ҭ PWM ₮Ḥ Ȃΐᵣ

TIM1 Ȃ 

9.1.6.  

ADCON2 ADDLY.8ᵝ ADDLY 9ᵝ ̆̓̀ ‗ Ḥ

Ȃ ԍ Ḥ ̆ ҹ̔(ADDLY+6)/FADCȂ 

 

̔ ԅ╠ ⱳ ̆↕ ҹ̔(ADDLY+3)/FTIM1 + 3/FADCȂ 

9.1.7. ADC  

ADCON1 ADPREFᵝ ᶫ └ ĂDNREFᵝ ᶫ └Ȃ /

ץ ῤ ȁVDD/GNDȁῤ ⱴ ȁ Ȃ /

ץ ̆ᵖҌ ץ ᵝῤ Ȃ ↕ └ ⌠GNDȂ 

ADCON2 ADINTREF ᵝ ᶫ ῤ └Ȃῤ ץ 0.5Vȁ2Vȁ3V

Ȃ 

9.1.8.  

DIVIDER

3

ADC

ADCS<2:0>

ADCLKFOSC

FRC

 

 

9.2 ADC  

 

 

 

 



Fremont Micro Devices                          FT61F0Ax/FT64F0Ax 

rev1.05 - 83 - 2020-12-7 

ADCON1 ADCSᵝ ᴆ Ȃ Ҋץ 7 ̔ 

 ̧ FOSC/2 

 ̧ FOSC /4 

 ̧ FOSC /8 

 ̧ FOSC /16 

 ̧ FOSC /32 

 ̧ FOSC /64 

 ̧ FRĈῤ ̃ 

 

ѿᵝ̂ bit̃ ӈҹ TADȂ 12ᵝ 14ҩ TAD ̂12TAD 1̆TAD

ᴰ ̆1TAD ̃̆ 9.3 9.6 Ȃ 

 

TAD Ȃ Ḥ 19 ñ òҬ A/D Ȃ 9.1

ҹ ADC ᶛȂ 

 

̔ 

1. ᶏ FRC̆ ↕ᴋᵥ ᴪ ADC ̆ ADC ֟

̕ 

2. FRC ץ 256kHz 32kHz̆ ‗ԍ LFMODҹᵥṿ̕ 

3. SYSONҹ 0 ̆ Ҋ AD Ҍ MCŬ AD ̆

SYSON 1̕ 

4. Ҭ № Ҍ ̕ 

 

 

9.1 ADC ᴆ ᵬ  

 

GO 1

Ḡ ׆ ῀

TCY to TAD TAD1      TAD2      TAD3      TAD4      TAD5      TAD6      TAD7      TAD8      TAD9     TAD10    TAD11     TAD12    TAD13    TAD14      

ADIF 1

GOᵝ 0

ADRESH ADRESL

                              b11        b10         b9          b8           b7          b6          b5          b4          b3          b2          b1          b0

Ḡ ⌠

ADCMPO ₮

 

9.3 TAD  

ADC ̂TAD̃ ̂FOSC̃ 

ADC 

 
ADCS<2:0> 16MHz 8MHz 4MHz 1MHz 

FOSC /2 000 125ns 250ns 500ns 2.0ɛs 

FOSC /4 100 250ns 500ns 1.0ɛs 4.0ɛs 

FOSC /8 001 0.5ɛs 1.0ɛs 2.0ɛs 8.0ɛs 

FOSC /16 101 1.0ɛs 2.0ɛs 4.0ɛs 16.0ɛs 

FOSC /32 010 2.0ɛs 4.0ɛs 8.0ɛs 32.0ɛs 

FOSC /64 110 4.0ɛs 8.0ɛs 16.0ɛs 64.0ɛs 

FRC x11 4.0ɛs 4.0ɛs 4.0ɛs 4.0ɛs 
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9.1.9. Ҭ  

ADC ᶏҬ ֟ ȂADCҬ ҹ PIR1 Ҭ ADIFᵝȂADCҬ ᶏ
ҹ PIE1 Ҭ ADIEᵝȂADIFᵝ ᴆ 1 Ȃ 
̔ 

1ȁ ADCҬ ̆ADIFᵝ 1Ȃ 
2ȁ ᴆẢ AD Ҍᴪ ᵝ ADIFȂ 
3ȁֽ ᵝ SYSON ̆ADC ᴡ ᵬȂ 
 
ᴆ ᵬ ԍᴡ ֟ Ҭ Ȃ ᴆ ԍᴡ ̆Ҭ ᴆȂ׆ᴡ ̆

SLEEP פ Ȃפ ᴆ ף ̆ ῃ Ҭ Ȃ
ᾛ ῃ Ҭ ף̆ Ҭ Ⱶ Ȃ 

9.1.10.  

12ᵝ A/D ң ̆ ȂADCON1 ADFMᵝ └ ₮ Ȃ 
9.4 ҹң ₮ Ȃ 

LSB

ADRESH

bit7                                                                         bit0                 bit7                                                                         bit0

MSB

ADRESL

12ᵝADC

LSB

ADRESH

bit7                                                                         bit0                 bit7                                                                         bit0

MSB

ADRESL

12ᵝADC

ADFM=1

ADFM=0

 

9.4 ADC  

9.1.11. ṿ  

ADCMPH ҹ ADC ṿ̆ADCON3 ADCMPEN ᵝ └ ⱳ ᶏ ̆
ADCMPOPᵝ └ ̆ADCMPO Ȃ 
AD ץ Ȃ ᴪѿ Ḡ ̆ ⌠Ҋ ȂADCMPEN
ADON ῏ץ ⱳ AD ̆ ץ ADCMPOȂ ῀ Ҍᴪ ADCMPOȂ 
 

֟ץ ┤ Ԋᴆ̆ ADCON3 ADFBEN └Ȃ 

ADC_DATA[11:4]

ADCMPH[7:0]

0

1

+

-

ADCMPOP ADCMPEN ADFBEN

ADCMPO
ADC compare event

 

9.5 ADC ṿ ⱳ  

 

ṿ ̆ADC 8ᵝ ᾢẠԅ Ῥ ADCMPHᵬ ̆ ᴆ ᶏ Ȃ
ҽᶛ ̔Ẋ ADC ԍ Ath̆ ᴆ ẠץҊ ̔ 
1. ṿᾢ ⌠~Ath̆ Ώ⌠ ADCMPH̕ 
2. ADCMPOP 1̕ 
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9.2. ADC ᵲ  

9.2.1. ꜚ  

ᶏ ADC ̆ ADCON0 ADONᵝ 1Ȃ 

ADEX=0 ̆ ADCON0 GO/DONEᵝ 1 ꜚ AD ,Ȃ 

ADEX=1 ̆ Ḥ ꜚ̆ ғ ᴆ ᵝ GO/DONEᵝ̆ ᵝ ADGO Ȃ 

 

̔ 

1. Ҍ ADC Ҭפ GO/DONEᵝ 1Ȃ 9.2.7 ñA/D ò  

2. Ҍ ꜚ ADC AD Ȃ 

3. ᵝ ADGO ѿҩ ADGO Ȃ 

9.2.2.  

̆ADC ̔ 

 ̧ GO/DONEᵝ  

 ̧ ADIF ᵝ 1 

 ̧ ADRESH:ADRESL  

 ̧ ᶏ ṿ ⱳ ̆↕ ADCMPO  

9.2.3.  

ADEX=0 ĂDC ԍ ᴆ ̆ ╠ ̆ ᴆ GO/DONE Ȃ

Ӈ ADC Ҍᴪ Ȃ ADEX=1̆ADC ԍ ᴆ ̆ ̆↕

 

ADON 0̆῏ ADC ᶏ ῏Ȃ 

 

̔ ᴆ ᵝ └ ⌠ῒ ᵝ Ȃ ̆ADC ῏ ̆ ғᴋᵥ

Ȃ 

9.2.4. ᴡ Ҋ ADC ᵬ 

ADC ᴡ ᵬ̆ SYSONᵝȂ 

ADC 4*TAD Ȃ ᾛ ᴆ ADGO ̆ ѿҩ SLEEP פ MCU ԍ

SLEEP ׆̆ ᵞ ADC Ȃ 

ᾛ ADCҬ ̆ ᴆ ᴡ׆ Ȃ ADCҬ ĂDC ῏ ̆

ADONᵝḠ 1 Ȃ 

SYSON ̆ ѿ SLEEP פ ᶏ ╠ └Ҭ ĂDC ῏ ̆ ADON

ᵝḠ 1 Ȃ 

 

ᴡ Ҋ ῒ ѿ ᶏ ̆ΐᵣ ⱳ ̆ TIMERȁGPIOȁ

CLK Ȃ 
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9.2.5.  

ԅ ᴆ ꜚ AD ̆ ץ ᴆ ꜚ AD Ȃ ADEX 1 ̆ PWM

ȁ Ḥ ꜚ ꜚ AD ̂ ᴆ ꜚ ᵝ GO/DONE Ȃ̃ ᾛ

ᴆ׃῀ ’Ҋ̆ AD Ȃ 

ETGSEL (ADCON2[2:0])  ETGTYP (ADCON2[5:4]) Ȃ ̆

ץ Ḥ ҍ ꜚ AD ӊ ῀ Ȃ 

AD Ҭ(GO/DONE = 1)̆ᴋᵥ ᴆ ᴆ Ḥ Ȃ Ả ̆

ADGO ҌᴪẢ Ȃ ADEXẢ Ȃ 

 

TIMERҹ PWM ₮ ғᶏ PWM ₮ ̆ ᴪ֟ AD Ḥ Ȃ Ḥ

TIMER Ȃ 

 

̔ 

LEBEN=1 ̆ Ȃ ’Ҋ̆ ץ LEBADT 1̆ ADON ADEX

ҹ 1Ȃ ᴪ ѿ AD ̂ ᴆ ꜚ ᵝ GO/DONE Ȃ̃ 

9.2.6. A/D  

Ҋץ ᶏ ADC ᶛ̔ 

1. ̔ 

 ̧ ₮ ꜚ ̂ TRIS ̃ 

 ̧ ҹ  

2. ADC ̔ 

 ̧ ADC  

 ̧  

 ̧ ADC ῀  

 ̧ ȁ  

 ̧  

 ̧ ADC ṿ  

 ̧ ADC  

3. ADCҬ ̂ ̃̔  

 ̧ ADCҬ  

 ̧ ᾛ ADCҬ  

 ̧ ᾛ Ҭ  

 ̧ ᾛ ῃ Ҭ  

4. TST
(1)̕ 

5. GO/DONE 1 ꜚ ᴆ ̕ 

6. ѿҩ GO/DONE̕ 

Ҋץ .7 ’ӊѿ ADC ̔ 

 ̧ GO/DONEᵝ 

 ̧ ADCҬ ̂ᾛ Ҭ ̃ 

8. ADC ̕  

9. ADCҬ ̂ ᾛ ԅҬ ’Ҋ ѿ Ȃ̃ 
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Ҋץ ѿ ᶛף ̔ 

BANKSEL  ADCON1    ; 

LDWI  Bô11110101ô         ;Right justify, ADC Frc clock 

STR  ADCON1         ;Vref+ VDD , Vref- GND 

BANKSEL  TRISB      ; 

BSR   TRISB,1     ;Set PB1 to input 

BANKSEL  ANSELA     ; 

BSR   ANSELA,0     ;Set PB1 to analog 

BANKSEL  ADCON0     ; 

LDWI  Bô00000001ô     ;Select channel AN0, 

STR  ADCON0         ;Turn ADC On 
CALL   StableTime      ;ADC stable time, tST 

BSR   ADCON0,ADGO    ;Start conversion (ADC stable time) 

NOP        ;ADGO ReadBack WaitTime 

BTSC   ADCON0,ADGO    ;Is conversion done? 

LJUMP   $-1       ;No, test again 

BANKSEL  ADRESH     ; 

LDR   ADRESH,W     ;Read upper 4 bits 

STR  RESULTHI     ;store in GPR space 

BANKSEL  ADRESL     ; 

LDR   ADRESL,W     ;Read lower 8 bits 

STR  RESULTLO         ;Store in GPR space 

 

̔ 

1. TST ADC ̆ ᶏ ῤ ̆ADC ꜚ

TVRINT̆ ң ̆ max(TVRINT, TST); 
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9.3. A/D  

TST

4 5 11 12 1331 2 10

TACQ

OLD_DATA NEW_DATA

TACQ

TCNV

14

ADON

ADGO

ADC_CLK

CONV_END

LD_ADRES

ADRES

 

9.6 ADC ᴆ  

 

ҹԅᶏ ADC ⌠ ̆ ᶏᾟ Ḡ ̂CHOLD̃ᾟ ῀ Ȃ ῀

9.7Ȃ ̂RS̃ ῤ ῏̂RSS̃ CHOLD ᾟ Ȃ

῏̂RSS̃ ᴆ ̂VDD̃ Ȃ Ḥ ҹ 10kɋȂ

ᵞ Ȃ ̂ ̃ ῀ ̆ ╠ Ȃ 

 

5pF

Rs < 10K VT=0.6V

+

-

VDD

VSS

Ain

VA

RIC

ILEAKAGE 

±500 nA

CHOLD

VSS/VREF

CPIN

῏

RssSS

̔

CPIN = ῀

VT =

ILEAKAGE =

RIC =ԑ

SS = ῏

CHOLD = Ḡ

 

9.7 ῀  
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9.4. ғ ADC ῗ  

 

̔ADCON2ȁADDLYȁADCON3ȁLEBCON ᶏ PCKEN ADCENᵝҹ 0 Ӟ ץ ΏȂ 

9.4.1. ADRESL̆ 0x9B  

 

9.4.2. ADRESH̆ 0x9C 

 

 
 
 
 
 
 
 

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 ᵝṿ 

ADRESL 0x09B A/D ᵞ  0000 0000 

ADRESH 0x09C A/D  0000 0000 

ADCON0 0x09D ð CHS<2:0> ð ADEX GO/DONE ADON -000 -000 

ADCON1 0x09E ADFM ADCS<2:0> ADNREF<1:0> ADPREF<1:0> 0000 0000 

ADCON2 0x09F ADINTREF<1:0> ETGTYP<1:0> ADDLY.8 ETGSEL<2:0> 0000 0000 

ADDLY 0x01F ADDLY<7:0> / LEBPRL<7:0> 0000 0000 

ADCON3 0x41A ADFBEN ADCMPOP ADCMPEN ADCMPO LEBADT AN4SELB ELVDS<1:0> 0000 0000 

ADCMPH 0x41B ADCMPH<7:0> 0000 0000 

LEBCON 0x41C LEBEN LEBCH ð EDGS BKS2 BKS1 BKS0 0000 -000 

Bit 7 6 5 4 3 2 1 0 

Name ADRESL<7:0> 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit Name Function 

7:0 ADRESL<7:0> 

ADC ᵞ  

ADFM=0 ̆ADRESL[7:4]ҹ 12ᵝ ᵞ 4ᵝ̆ῒᵩҹ 0Ȃ 

ADFM=1 ̆ADRESL[7:0]ҹ 12ᵝ ᵞ 8ᵝȂ 

Bit 7 6 5 4 3 2 1 0 

Name ADRESH<7:0> 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit Name Function 

7:0 ADRESH<7:0> 

ADC  

ADFM=0 ̆ADRESH[7:0]ҹ 12ᵝ 8ᵝȂ 

ADFM=1 ̆ADRESH[3:0]ҹ 12ᵝ 4ᵝ̆ῒᵩҹ 0Ȃ 
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9.4.3. ADCON0̆ 0x9D 

 

 

 

 

 

Bit 7 6 5 4 3 2 1 0 

Name ð CHS<2:0> ð ADEX GO/DONE ADON 

Reset ð 0 0 0 ð 0 0 0 

Type RO.0 RW RW RW RO.0 RW RW RW 

Bit Name Function 

6:4 CHS<2:0> 

ᵝ 

000 = AN0 

001 = AN1 

010 = AN2 

011 = AN3 

100 = AN4/OP0OUT̂ AN4SELB ̃ 

101 = AN5 

110 =AN6 

111 = 1/4 VDD 

ῒᵩḠ  

3 ð ð 

2 ADEX 

ADC Ḥ  

ᵝ‗ ꜚ ADC ᴆ 

0 = ᴆ GO/DONEᵝ̆ ꜚ AD  

1 = Ḥ ꜚ AD ̆ Ԋᴆ ᵝ GO/DONEᵝȂ 

Ḥ ᴆ ETGSEL<2:0> ETGTYP<1:0>‗ Ȃ 

1 GO/DONE 

AD ᵝ̂ ᴆ Ԋᴆ ᵝ̃ 

ᵝ 1 ꜚ A/D Ȃ A/D ץ ̆ ᵝ ᴆ ꜚ Ȃ 

0 = A/D / Ȃ 

1 = A/D ᴆ Ȃ 

0 ADON 

ADCᶏ ᵝ 

0 = ADC ғҌ ᵬ  

1 = ADC ᶏ  
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9.4.4. ADCON1̆ 0x9E 

 

 

Bit 7 6 5 4 3 2 1 0 

Name ADFM ADCS<2:0> ADNREF<1:0> ADPREF<1:0> 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit Name Function 

7 ADFM 

ADC ᵝ 

1 = Ȃ ῀ ̆ADRESH 4ᵝ ҹ 0Ȃ 

0 = Ȃ ῀ ̆ADRESL ᵞ 4ᵝ ҹ 0Ȃ 

6:4 ADCS<2:0> 

ADC ᵝ 

000 = FOSC/2 

001 = FOSC/8 

010 = FOSC/32 

011 = FRĈ Ғ RC ᶫ ̃ 

100 = FOSC/4 

101 = FOSC/16 

110 = FOSC/64 

111 = FRĈ Ғ RC ᶫ ̃ 

3:2 ADNREF 

ADC ᵝ̂ᶏ PA0 ̃ 

00 = Int Vref̂ῤ ̃ 

01 = GND 

10 = Int Vref + Ext Cap̂ῤ  + ̃ 

11 = Ext Vref̂ ̃ 

1:0 ADPREF 

ADC ᵝ̂ᶏ PA1 ̃ 

00 = Int Vref̂ῤ ̃ 

01 = VDD 

10 = Int Vref + Ext Cap̂ῤ  + ̃ 

11 = Ext Vref̂ ̃ 
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9.4.5. ADCON2̆ 0x9F 

 

9.4.6. ADDLY/LEBPRL̆ 0x1F 

 

 

Bit 7 6 5 4 3 2 1 0 

Name ADINTREF<1:0> ETGTYP<1:0> ADDLY.8 ETGSEL<2:0> 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit Name Function 

7:6 ADINTREF<1:0> 

ADCῤ ᵝ 

00 = 0.5V 

01 = 2V 

10 = 3V 

11 = float̂ ̃ 

5:4 ETGTYP<1:0> 

Ḥ  

ADEX 1̆ ᵝ‗  

00 = PWM  ADC_ETR Ҋ  

01 = PWM  ADC_ETR ҉  

10 = ѿҩ PWM Ҭ  

11 = ѿҩ PWM  

̔PWM Ҭ ֽ ԍҬ PWM ₮ 

7 
ADDLY.8 

/LEBPR9 

ADC ṿ 8ᵝ 

ADDLY  

2:0 ETGSEL<2:0> 

 

ADEXҹ 1̆ ᵝ ADC  

PWM TIMERҹ PWM ₮ ᶏ ₮Ȃ 

000 = PWM0̆TIM1_CH1 

001 = PWM1̆TIM1_CH2 

010 = PWM2̆TIM1_CH3 

011 = PWM3̆TIM1_CH4 

100 = PWM4̆TIM2_CH1 

101 = PWM5̆TIM2_CH2 

110 = PWM6̆TIM2_CH3 

111 = ADC_ETR 

Bit 7 6 5 4 3 2 1 0 

Name ADDLY<7:0> 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit Name Function 

7:0 ADDLY<7:0> 

ADC ꜚ ṿᵞᵝ 

8ᵝ ҍ ADCON2.7 9ᵝ ̆ ԍ ꜚ ADCӊ╠ⱴ῀ѿ Ȃ

Ῥ ADC  

 = (ADDLY+6)/FADC 

̆ ֽ ADEX 1 Ȃ PWM ₮ ADCⱳ ̆ PWM ҬҌ

ADDLY ṿȂ ҹ╠ ṿ 



Fremont Micro Devices                          FT61F0Ax/FT64F0Ax 

rev1.05 - 93 - 2020-12-7 

9.4.7. ADCON3̆ 0x41A 

 

9.4.8. ADCMPH̆ 0x41B  

 

Bit 7 6 5 4 3 2 1 0 

Name ADFBEN ADCMPOP ADCMPEN ADCMPO LEBADT AN4SELB ELVDS 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RO RW RW RW RW 

Bit Name Function 

7 ADFBEN 

ADC ┤ ᶏ  

0 =  

1 = ADC ┤ ⱳ ᶏ  

6 ADCMPOP 

ADC ₮ ᵝ 

0 = ADC ῇᵝ ԍ ԍ ADCMPH[7:0]̆ADCMPOҹ 1 

1 = ADC ῇᵝ ԍ ADCMPH[7:0]̆ADCMPOҹ 1 

5 ADCMPEN 

ADC ᶏ ᵝ 

0 = ADC ⱳ ῏  

1 = ADC ⱳ  

4 ADCMPO 
ADC ₮ᵝ 

ᵝ ₮ ADCMPOP ₮ Ȃ AD ᴪ ₮ 

3 LEBADT 

╠ ̆ADC ᶏ  

1 = ADC  

0 = Ҍ ADC  

2 AN4SELB 

AN4 ᵝ 

1 = ῤ ₮ 

0 = AN4 PA7  

1:0 ELVDS 

LVD ῀ ̆ LVDMҹ 1  

00 = ELVD0 

01 = ELVD1 

10 = ELVD2 

11 = ELVD3 

Bit 7 6 5 4 3 2 1 0 

Name ADCMPH<7:0> 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit Name Function 

7:0 ADCMPH<7:0> 
ADC ṿ 

ֽ 8ᵝ̆ ԍ ADC 8ᵝ Ȃ 
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10. TIM1 

10.1.  
 ̧ 16bit ҉ ȁ Ҋ ҉/Ҋ ̆ ꜚ  

 ̧ №  

 ̧ 4ҩ ̆ ̔ 

Â ῀  

Â ₮  

Â Ҭ PWM 

Â ‖ ₮ 

Â 6 PWM 

 ̧ PWMԑ ₮  

 ̧  

 ̧ ┤ ⱳ ̆ᶏ ₮Ả ѿҩ ᵝ ѿҩ  

 ̧ Ҭ Ԋᴆ̔ 

Â Ԋᴆ̔ ₮̆ ∆  

Â Ԋᴆ̔ ҍẢ ̆ ∆ Ԋᴆ 

Â ῀ Ԋᴆ 

Â ₮ Ԋᴆ 

Â ┤ ῀ Ԋᴆ 

 ̧  

 ̧ ╠  
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10.2.  

CLOCK/TRIGGER 

CONTROLLER

fMASTER/DIV

TIM1_ETR

Repetition 

counter

Prescaler
UP-DOWN COUNTER Auto-reload registerCK_PSC

TIME BASE UNIT

Clock/reset/enable

CK_CNT

INPUT

STAGE

Prescaler Capture/Compare 1 Register

OUTPUT

STAGE

IC1 IC1PS

CC1I UEV

OC1REF OC1

OC1N

TI1

TI2

TI3

TI4

Prescaler Capture/Compare 2 Register
IC2 IC2PS

CC2I UEV

OC2REF

Prescaler Capture/Compare 3 Register
IC3 IC3PS

CC3I UEV

OC3REF

Prescaler Capture/Compare 4 Register
IC4 IC4PS

CC4I UEV

OC4REF

OC2

OC2N

OC3

OC3N

OC4

CAPTURE COMPARE ARRAY

ETR

TRC

TIM1_CH1

TIM1_CH2

TIM1_CH3

TIM1_CH4

TIM1_CH1

TIM1_CH2

TIM1_CH3

TIM1_CH4

TIM1_CH1N

TIM1_CH2N

TIM1_CH3N

TIM1_BKIN

 
10.1 TIM1  

10.3. ꜗ  
ҩ TIM1 ҹ҈ҩ№ץ ⱳ №̔ ᾝȁ └ Ȃ ᾝ№ҹ ҉/

Ҋ ȁ ꜚⱴ ȁ № ̕ └ №ҹ ̆ └̕

№ҹ ῀ ̆ ₮ ̆ ֟ ₮ └Ȃ 
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10.3.1. ᾝ 

Repetition 

counterPrescaler
16-bit Counter

Auto-reload register

CK_PSC

CK_CNT

Repetition counter register

UEV

UIF

TIM1_PSCRH,PSCRL
TIM1_CNTRH,CNTRL

UEV
TIM1_ARRH,ARRL TIM1_RCR

 
10.2 ᾝ 

 

16ᵝ ̆ № ̆ ꜚ ᴆ ΏȂ 

10.3.1.1. ᾝ  

10.3.1.1.1. 16ᵝ  

16ᵝ Ώ̔ 

 ̧ TIM1CNTRH/L ᴋᵥ Ṝ Ώ ᵬ̕ᵖ ҹԅ ᾧ₮ Ҍ Ҭ ̆Ҍ

Ṝ Ώ ᵬ 

 ̧ TIM1CNTRH/L Ώ ᵬ └ ̕ ᾢΏץ ᵝӞ  ᾢΏᵞᵝץ

 ̧ TIM1CNTRH/L ᴋᵥ Ṝ ᵬ̕ᵖ ҹ ̆ ץ

ᵬ ₮Ҍ ṿ̆ ң ̆ ң ṿ ѿ ̕ ѿ ̆↕ ₮ ṿ

ṿ̕ ↕̆ ₮ ṿ Ȃ 

10.3.1.1.2. №  

ץ 16bit № ̆№ ҹ 1~65536Ȃ 

Ҋ↓ № Ὲ ̔ 

fCK_CNT = fCK_PSC/(PSCR[15:0]+1)̕PSCRҹ ῀ № ṿ 

№ № ꜚ ̆ Ԋᴆ ̆ ꜚ № ṿȂ T1CENҹ 0 ̆Ώ῀ №

ṿӞ ⱴ № ҬȂ 

 

ᶛ̔ 

1. ᶏ TIM1 TIM1  

2.  

3.  

4. №  

5. ᶏ  
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ᶛ ̔ 

 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 

0 1

FF 35

0 1F

0 1

2 3

SFR CLK

TIMER CLK

COUNTER

SFR_CEN

CNT_CEN

T1ARR[15:0]

T1CCRx[15:0]

T1PSC[15:0]

 
10.3 № ҹ 1  

10.3.1.1.3. ꜚ  

ꜚ ѿҩ ⱴ ѿҩ Ȃ 

Ώ ꜚ ҈ ̔ 

 ̧ 1̔ ᶏ ᵝ ғ ⱴ ᶏ (T1ARPE=1)Ȃ Ҋ Ώ̆῀ ꜚ ṿ

Ḡ ⱴ Ҭ̆ Ҋѿҩ Ԋᴆ⌠ ᴰ ⌠ Ҭ ᶏ Ȃ Ҋ ̔ 

 1  2  3  4  5  6  7  8  9  10  11 

FC FD FE FF 0 1 2 3

FF

FF

35

35

Write a new value in TIM1_ARR

New value transferred in shadow
register on counter overflow

FB

SFR CLK

TIMER CLK

CNT_EN

COUNTER

UEV

TIM1_ARRH/L

ARR_SHADH/L

 
10.4 T1CEN=1ғ T1ARPE=1̆ (T1ARR)ⱴ  
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 ̧ 2̔ ᶏ ᵝ ғ ⱴ ῏ (T1ARPE=0)Ȃ Ҋ Ώ̆῀ ꜚ

ṿ ᴰ ⌠ Ҭ ᶏ Ȃ Ҋ ̔ 

 1  2  3  4  5  6  7  8  9  10  11 

32 33 34 35 0 1 2 3

FF

FF

35

35

write a new value in TIM1_ARR

New value immediately in shadow reg

SFR CLK

TIMER CLK

CNT_EN

COUNTER

UEV

TIM1_ARRH/L

ARR_SHADH/L

 
10.5 T1CEN=1ғ T1ARPE=0̆ (T1ARR)ⱴ  

 

 ̧ 3̔ ᶏ ᵝ(T1CEN)῏ ̆Ҍ ⱴ (T1ARPE)ᶏ ῏ ̆Ώ῀ ꜚ

ṿ ᴰ ⌠ Ҭ ᶏ Ȃ Ҋ ̔ 

 1  2  3  4  5  6  7  8  9  10  11 

3 4 5 6

FF

FF

35

35

Write a new value in TIM1_ARR

New value immediately in shadow reg

SFR CLK

TIMER CLK

CNT_EN

COUNTER

TIM1_ARRH/L

ARR_SHADH/L

 
10.6 T1CEN=0̆ (T1ARR)ⱴ  
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10.3.1.1.4. Ԋᴆ 

Ԋᴆ(UEV) ֟ ̔ 

 ̧ ҉ Ҋ  

 ̧ ᴆ TIM1EGR Ҭ T1UGᵝ 

 ̧ ҹ ᵝ ̆ Ԋᴆ ⌠  

 

Ԋᴆ ̔ 

 ̧ 1̔ ֓ ⱴ (ΐᵣ ) ⱴ ᶏ ’Ҋ ҹ

ṿȂ ⱴ Ҋ ̔ 

10.1 Ԋᴆ ῏ ⱴ vs ⱴ ᶏ ᵝ 

 

 1  2  3  4  5  6  7  8  9  10  11 

32 33 34 35 0 1

FF

FF

35

35

8

8

1F

1F

0

0

1

1

SFR CLK

TIMER CLK

CNT_EN

COUNTER

UEV

T1ARR[15:0]

ARR_SHAD

T1CCRx[15:0]

CCRx_SHAD

T1PSC[15:0]

PSC_SHAD

 
10.7 ԊᴆҊ̆ ⱴ  

 
 
 
 

ԊᴆҊ̆

ⱴ  
TIMARRH/L TIM1PSCRH/L TIM1CCRxH/L 

ⱴ ᶏ ᵝ T1ARPE 

ᶏ ᵝ̆ ⱴ

ᶏ (T1CEN=1) ѿ

 

T1OCxPE 
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 ̧ 2̔ T1UDIS=0̆ ֟ Ԋᴆ ̆ ᵝ(T1UIF) ᵝ̕ ӊ̆T1UDIS=1 ̆Ҍ֟

Ԋᴆ̆ ᵝ(T1UIF)ӞҌᴪ ᵝȂ Ҋ ̔ 

 1  2  3  4  5  6  7  8  9  10  11 

32 33 34 35 0 1 2

SFR CLK

TIMER CLK

CNT_EN

COUNTER

UEV

T1UDIS

T1UIF

 
10.8 ԊᴆҊғ T1UDIS=0̆ ᵝ  

 

 ̧ 3̔ ‖ Ҋ̆ Ԋᴆ ⌠ ᴪᶏ ᶏ ᵝ(T1CEN)῏ ̆ Ả Ȃ῏ԍ

‖ 10.3.3.3 ῤ Ȃ 

 

 ̧ 4̔ Ԋᴆ ̆ T1AOE=1̆PWM Ԋᴆ ₮Ȃ῏ԍ ┤ Ԋᴆ

10.3.8 ῤ Ȃ 

10.3.1.1.5. Ԋᴆ 

Ԋᴆ ҉ / └ᵝ Ԋᴆ̆ ԍ └ ῀ ₮ ⱴ ᵝ̕ Ԋᴆ ⱴ ⱳ ᶏ

Ҭ ₮ └ᵝ̆ Ҍ ҉ѿҩ PWM ₮Ȃ 

 

Ԋᴆ(COM) ֟ ̔ 

 ̧ ᴆ TIM1EGR Ҭ T1COMGᵝ 

 ̧ ҹ ῀ ғ └ ᵝ(T1COMS=1) ̆ Ԋᴆ ⌠  

ԍ֟ Ԋᴆ Ԋᴆ ̆̓͂ ԍ 10.3.2.2 ῤ Ȃ 
 

Ԋᴆ ̔ 

 ̧ 1̔ ֓ ⱴ (ΐᵣ ) ⱴ ᶏ ’Ҋ ҹ

ṿȂ ⱴ ᵝ Ҋ ̔ 

10.2 Ԋᴆ ῏ ⱴ vs ⱴ ᶏ ᵝ 

 

 ̧ 2̔ ֟ Ԋᴆ ̆ Ԋᴆ ᵝ(T1COMIF) ᵝȂ 

 
 

ԊᴆҊ̆

ⱴ

ᵝ 

T1SMOD T1GP 
T1CC1E 
T1CC2E 
T1CC3E 

T1CC1NE 
T1CC2NE 
T1CC3NE 

T1CC1P 
T1CC2P 
T1CC3P 

T1CC1NP 
T1CC2NP 
T1CC3NP 

T1OC1M 
T1OC2M 
T1OC3M 

ⱴ ᶏ ᵝ T1CCPC 
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1.  ҏ  

Time

TIMx_ARR

0 Overflow Overflow Overflow Overflow
 

10.9 ҉  

 

҉ Ҭ̆ ׆ 0 ҉ ̆ ⌠ TIM1_ARR ṿȂ ׆ 0

֟ ѿҩ ҉ Ԋᴆ̕ T1UDIS ҹ 0̆ Ӈ ᴪ֟ ѿҩ Ԋᴆ UEVȂ 

2.  Ґ  

Time

TIMx_ARR

0 Underflow Underflow Underflow Underflow
 

10.10 Ҋ  

 

Ҋ Ҭ̆ ׆ TIM1_ARR ꜚ ṿ Ҋ ̆ ⌠ ⌠ 0Ȃ ׆

ꜚ ṿ ֟ ѿҩ Ҋ Ԋᴆ̕ T1UDIS ҹ 0̆ Ӈ ᴪ֟ ѿҩ Ԋᴆ UEVȂ 

3. Ҳ  

Time

TIMx_ARR

0 Overflow Underflow Overflow Underflow
 

10.11 Ҭ ̆T1DIR∆ ҹ 0 

 

Time

TIMx_ARR

0 Overflow Underflow Overflow Underflow
 

10.12 Ҭ ̆T1DIR∆ ҹ 1 
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Ҭ Ҭ̆ ׆ 0 ҉ ̆ ⌠ ꜚ ṿȂ ᴪ֟ ѿҩ ҉ ԊᴆȂ

Ҋ ⌠ 0̆֟ ѿҩҊ ԊᴆȂ Ҍ ҉ Ȃ 

 

ҩ Ҋ̆ ᵝ(T1DIR)Ҍ Ώ ᵬȂ ᵝᴪ ᴆ ╠ Ȃ 

 

Ҭ Ԋ ̔ 

 ̧ Ҭ Ҋ ̆ ╠ ᴪ ᶏ  ï ṿҹΏ῀ TIM1CNTRH/LҬ ṿ̆

‗ ԍΏ῀ TIM1CR1 Ҭ T1DIRᵝȂ T1DIRᵝ T1CMSṿҌ ᴆ

ΏȂ 

 ̧ T1DIRᵝ T1CMSҌ ԍ 00 ̆ҹ ̆ Ώ ᵬ̕ ץ ∆

̆ ᾢ (T1DIR)̆Ῥ (TICMS)Ȃ 

 ̧ Ҭ Ҋ ̆Ҍ Ώ ṿ(TIM1CNTRH/L)̆ ҹ ᴪ֟ Ҍ⌠ Ȃ 

Ώ῀ ṿ ԍ ꜚⱴ ṿ(TIM1_CNT > T1ARR)̆ Ҍᴪ Ȃ 

Ώ῀ ṿҹ 0 ҹ T1ARR̆ ᴪ ᵖ Ԋᴆ(UEV)Ҍᴪ֟ Ȃ 

 

ᶛ̔ 

1. ᶏ TIM1 TIM1  

2. ⱴ ᶏ (T1ARPE=1) 

3. (T1ARR=06H)̆  

4. ∆ ҹ ҉ (T1DIR=0) 

5. ҹҬ 1(T1CMS=01) 

6. № (T1PSC=0) 

7. ᶏ  

 

ᶛ ̔ 

 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 

4

FF 6

2 3

FF 6

32 1 0 1 23 4 5 6 5 4 3

CLK_PSC

TIMER CLK

CNT_EN

COUNTER

UEV

T1ARR[15:0]

ARR_SHAD

 
10.12 Ҭ Ҋ̆  
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4. Ґ  

8bit Ҋ ̆ᴪ timer҉ Ҋ -1̕ Ҋ ⁞⌠ 0 ̆

҉ Ҋ ᴪ֟ Ԋᴆ(UEV) ᶏ̕ Ԋᴆ ̆ ֟ PWM

Ḥ ̆ 10.14 Ȃ 

 

Ҋ ⁞Ԋᴆ̔ 

 ̧ ҉ Ҋ̆ ҩ ҉ Ԋᴆ ᴪᶏ ⁞ 1Ȃ 

 ̧ Ҋ Ҋ̆ ҩ Ҋ Ԋᴆ ᴪᶏ ⁞ 1Ȃ 

 ̧ Ҭ Ҋ̆ ҩ ҉ Ҋ Ԋᴆ ᴪᶏ ⁞ 1Ȃ 

 

Ҋ ꜚ ̆ ԅ Ԋᴆ(UEV) ̆ᴪ TIM1RCR Ҭ ṿ ꜚ ⌠

Ҋ ҬȂ Ҋ ̔ 

0RCR

UEV

TIM_CNT

OVERFLOW

2 1 0 2 1

OVERFLOW OVERFLOW OVERFLOW OVERFLOW0 TIME
 

10.13 T1REP=2̆  

 

֟ ҩ PWMḤ ᶛ̔ 

1. ᶏ TIM1 TIM1  

2. TIM1 ҹ ₮  

3. ԊᴆҬ  

4. (T1ARR)̆ (T1CCRx) 

5. ⱴ (T1ARPE) ⱴ ⱳ (T1OCxPE) 

6. ҹ ҉ (T1DIR=0) 

7. ₮ (T1OCxM=3ôb111)ҹ PWM2 ₮ ̆ ᶏ  

8. ꜚҺ ₮ᶏ (T1AOE=1)ᵝ 

9. ᶏ  

10. ԊᴆҬ Ҭ̆ ̆  
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Ҋץ ѿ ᶛף ̔ 
BANKSEL  PCKEN        ; 
BSR    PCKEN,0   ; ᶏ TIM1  
BANKSEL  INTCON        ; 
LDWI    HôC0ô        ; 
STR     INTCON    ; ῃ Ҭ ᶏ Ҭ ᶏ  
BANKSEL  TCKSRC    ; 
LDWI   Hô01ô        ; 
STR    TCKSRC      ; TIM1 ҹ HIRC 
BANKSEL  TRISA        ; 
LDWI   HôFEô        ; 
STR    TRISA    ; PA0ҹ 1 ₮   
BANKSEL       TIM1ARRL       ; 
LDWI   Hô1Fô        ; 
STR       TIM1ARRL   ; ₮ ҹ 32 
LDWI     Hô10ô        ; 
STR      TIM1CCR1L   ; ₮ ҹ 16 
LDWI   Hô02ô        ; 
STR       TIM1RCR   ; ҹ 2 
BSR        TIM1BKR,6       ; ꜚҺ ₮ᶏ ᵝ 
BANKSEL  TIM1CCMR1       ; 
LDWI   Hô70ô        ; 
STR    TIM1CCMR1   ; 1ҹ PWM2 ₮ 
BSR    TIM1IER,0       ; ԊᴆҬ  
LDWI        Hô01ô        ; 
STR         TIM1CCER1   ; ᶏ 1 
BANKSEL       TIM1CR1       ; 
LDWI     Hô81ô        ; ᶏ ᵝ 
STR      TIM1CR1   ; ᶏ ᵝ ⱴ ᶏ ᵝ 
INT: 
BANKSEL       TIM1ARRL       ; 
LDWI   Hô14ô        ; 
STR       TIM1ARRL   ; ₮ ҹ 20 
 

҉ ᶛ ̔ 

0RCR

UEV

T1ARR

2 1 0 2 1

0 TIME

MOE

PWM

T1CCRx

New T1ARR

Overflow

 
10.14 ≠ ₮ 3ҩ PWM  

 

̔ 

ԍ Ԋᴆ(UEV) T1REPṿ̆ TIM1RCR Ώ῀ ṿ Ҋ

Ԋᴆ ᵬ ̆ ץ T1REPҌҹ 0 ̆ ѿҩ Ԋᴆӊ Ῥ Ԋ

ᴆҬ Ȃ 
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10.3.2. └  

Trigger 

Controller

Clock/Trigger 

Mode 

Controller

Encoder 

Interface

CK_CNT

To Time Base Unit

TI1FP1

TI2FP2
From input stage

TRGI

TGI

Input filter

Polarity Selection 

& Edge Detector 

& Prescaler

ETRP

ETRF

TRC

TI1F_ED

ITR

Reset, Enable, 

Up/Down, Count

From input stage

0

0

ETR
TIM1_ETR

fMASTER

 
10.15 / └  

 

/ └ ᾛ ̆ ῀ ₮ Ȃ 

10.3.2.1.  
῍ 3 ≢ ̔ 

 ̧ ῤ (CK_CNT) 
 ̧ (ETR) 
 ̧ ῀ (TRGI) 

 
ῒҬ ETR ῀ Ḥ ̆ ԍ ̆ ETR ԍῤ

2ṐȂ 
 
ῒҬ ῤ (CK_CNT) TCKSRC ̆ ῍ Ҋץ 8 ̔ 

 ̧ /Һ  
 ̧ HIRC 
 ̧ XT /  
 ̧ HIRC 2Ṑ  
 ̧ XT / 2Ṑ  
 ̧ LIRC 
 ̧ LP /  
 ̧ LP / 2ᵝ  

0 1 2 3 4

CK_CNT

CK_PSC

CNT_EN

Counter

 
10.16 ῤ ғ № ҹ 1 ̆  
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10.3.2.2.  

̆ ̕ ETR 1/2 ῀ ̆

1/2 ҍ 1/2 ѿ ̕ Ҍ 3/4̆ 3/4 ῀

ᵬҹ Ȃ῏ԍ 10.3.3.1 ῤ Ȃ 

 

T1SMS=000 ̆ ῤ ꜚ̆ᶏ T1CEN ̕ᵖ └ (T1SMS !=0)

Ҋ̆ ̆ ֓ TIM1CR1 Ҭ T1TS[2:0]ᵝ ̆ ῍ Ҋץ 4  ̔

̂1̃ ῀ T1 (TI1F_ED)̕ 

̂2̃ 1 ῀(TI1FP1)̕ 

̂3̃ 2 ῀(FI2FP2)̕ 

̂4̃ ῀(ETRF)̕ 

10.3.2.3. ┼  

TIM1 ԅ ҉ ȁ Ҋ ȁҬ ӊ ̆ 4 └ ̆

ᶏ ̕ TIM1SMCR Ҭ T1SMS[2:0] └̆Ҋ↓ 9 ̔ 

̂1̃ ῤ ̔ 

ῤ (CK_CNT) ꜚȂ 

̂2̃ 1̔ 

       TI1FP1 ̆ TI2FP2 ҉ Ҋ ̕ 

̂3̃ 2̔ 

       TI2FP2 ̆ TI1FP1 ҉ Ҋ ̕ 

̂4̃ 3̔ 

       ῒז ῀ ̆ TI1FP1 TI2FP2 ҉ Ҋ ̕ 

̂5̃ ᵝ ̔  

Ҭ ῀(TRGI) ҉ ∆ ̆ ғ֟ ѿҩ Ḥ Ȃ 

̂6̃ ̔ 

῀(TRGI)ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕ Ả (ᵖҌ ᵝ)Ȃ

ꜚ Ả Ȃ 

̂7̃ ̔ 

῀ TRGI ҉ ꜚ(ᵖҌ ᵝ)̆ ꜚ Ȃ 

̂8̃ 1̔ 

῀(TRGI)Ḥ ꜚ 

̂9̃ 2̔ 

῀Ḥ (ETRF) ꜚ 

 

ҩ TIM1SMCR ̆ᶏ └ ҊԊץ ̔ 

1. ᵝ ̆ ץ T1CCxNP/T1CCxP ̆ΐᵣ

T1CCxNP/T1CCxP Ȃ 

2. Ҋ̆ῒ ῀ Ḥ ץ ̆ T1CCxP Ȃ 

3. № ̕ ҹ ῀ T1 (TI1F_ED) ‖ ̆ Ҍץ

Ҋ ҹ Ȃ 

4. 1 2 ᴨᾢ ᵞȂ 
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10.3.2.3.1. ῤ  

ῤ (CK_CNT) Ҋ̆ ᴆ ᶏ (T1CEN)ӊ ̆ ῤ (CK_CNT) ꜚҊ

̕ 10.16 Ȃ 

10.3.2.3.2.  

Һ └Ȃ ῍ Ҋץ 3 ̔ 

̂1̃ T1SMS=001 ̆ TI2  

̂2̃ T1SMS=010 ̆ TI1  

̂3̃ T1SMS=011 ̆ TI1 TI2  

Ҋ ̔ 

10.3  vs Ḥ  

 

ᵬ Ἕ Ȃ TI1 TI2Ḥ ̆ 0 T1ARRӊ

̆ TI1 TI2Ḥ Ҍ Ȃ ҩ Ҋ̆ ⱳ ̆ ⱳ

₮ ᵬ̕ № ⱳ ҊҌ ᵬ ғ ҍ 2Ὶ Ȃ 

 

ᶛ̔ 

1. ῀ ṿ ï ῀ ̕ №  

2. ҹ ῀ T1CC1S=01̆ IC1 TI1FP1҉  

ҹ ῀ T1CC2S=01̆ IC2 TI2FP2҉ 

3. Ώ T1CC1P=0̆ IC1 Ҍ ̆IC1=TI1̕Ώ T1CC2P=0̆ IC2 Ҍ ̆IC2=TI2 

 

4. Ώ T1SMS=011̆ TIM1 ҹ 3 ̆҉ ҍҊ  

5. ᵝ T1CEN̆ ꜚ  

 
 
 
 
 
 
 
 
 
 
 

 
 

 
Ḥ ṿ(TI1FP1 

for TI2) (TI2FP2 for TI1) 

TI1FP1Ḥ  TI2FP2Ḥ  

҉  Ҋ  ҉  Ҋ  

TI1 
 Ҋ ҉ ðð ðð 

ᵞ ҉ Ҋ ðð ðð 

TI2 
 ðð ðð ҉ Ҋ 

ᵞ ðð ðð Ҋ ҉ 

TI1 or TI2 
 Ҋ ҉ ҉ Ҋ 

ᵞ ҉ Ҋ Ҋ ҉ 
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Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 

BSR    PCKEN,0  ; ᶏ TIM1  

BANKSEL  TCKSRC      ; 

LDWI    Hô01ô    ; 

STR    TCKSRC  ; TIM1 ҹ HIRC 

BANKSEL  TRISA    ; 

LDWI   HôFFô    ; 

STR    TRISA   ; PA0ҹ 1 ῀ ̆PA1ҹ 2 ῀  

BANKSEL  TIM1CCMR1   ; 

LDWI   Hô01ô    ; 

STR    TIM1CCMR1  ; 1ҹ IC1 TI1FP1҉ 

LDWI        Hô02ô    ; 

STR         TIM1CCMR2  ; 2 IC2 TI1FP2҉ 

LDWI        Hô53ô    ; 

STR        TIM1SMCR  ; TIM1ҹ 3  

LDWI        Hô11ô    ; 

STR         TIM1CCER1  ; ᶏ 1/2  

BANKSEL   TIM1CR1   ; 

BSR           TIM1CR1,0   ; ᶏ ᵝ 

 

҉ ᶛף ̔ 

TI1

TI2

COUNTER

UP UPDOWN

 
10.17 3Ҋ̆  
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10.3.2.3.3. ᵝ  

῀Ԋᴆ⌠ ̆ № ᴪ ∆ Ȃ T1URSҹ 0ғ T1UDISӞҹ 0̆

↕ᴪ֟ ѿҩ Ԋᴆ̆ ⱴ ᴪ Ȃ 

 

ᵝ ᶛ̔ 

1. ῀ ṿ ï ῀ T1IC1F=000̕ № T1IC1PSC=0 

2. ҹ ῀ T1CC1S=01̆ IC1 TI1FP1҉  

3. Ώ T1CC1P=0̆ ҉ ⌠  

4. Ώ T1SMS=100̆ TIM1 ҹ ᵝ Ȃ Ώ T1TS=101̆ TI1ҹ ῀  

5. ᵝ T1CEN̆ ꜚ  

 

Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 

BSR    PCKEN,0  ; ᶏ TIM1  

BANKSEL  TCKSRC   ; 

LDWI   Hô01ô    ; 

STR    TCKSRC  ; TIM1 ҹ HIRC 

BANKSEL  TRISA    ; 

LDWI   HôFFô    ; 

STR    TRISA   ; PA0ҹ 1 ῀  

BANKSEL  TIM1CCMR1   ; 

LDWI        Hô01ô    ; 

STR         TIM1CCMR1  ; 1 IC1 TI1FP1҉ 

LDWI        Hô54ô    ; 

STR       TIM1SMCR  ; TIM1ҹ ᵝ ̆ ҹ TI1FP1 

LDWI        Hô01ô    ; 

STR         TIM1CCER1  ; ᶏ 1 ғҹ҉  

BANKSEL  TIM1CR1   ; 

BSR           TIM1CR1,0   ; ᶏ ᵝ 

 

TI1 ҉ ⌠ ̆ 0 ׆ 0 Ȃҍ ҍ ̆ ᵝ(TIF)ᴪ ᵝ̆

Ҭ ᶏ ’Ҋ ᴪ֟ ѿҩҬ Ȃ Ҋ↓ ᶛ ̔ 

30 31 32 33 0 1 2 3 4 5 6

3310

10 33

Capture edge
TI1

IC1

COUNTER

CCR1_SHAD

T1CCR1[15:0]

 
10.18 ᵝ Ҋ̆  
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10.3.2.3.4.  

ᶭ ῀ ṿ̆ ᴪ ᶏ Ȃ Ҋ̆ Ả Ȃ 

ᶛ̔ 

1. ᶏ TIM1 TIM1  

2. ῀ ṿ ï ῀ T1IC1F=000̕ № T1IC1PSC=0 

3. ҹ ῀ T1CC1S=01̆ IC1 TI1FP1҉ 

4. Ώ T1CC1P=1̆ ῀ᵞ ⌠  

5. Ώ T1SMS=101̆ TIM1 ҹ Ȃ Ώ T1TS=101̆ TI1ҹ ῀  

6. ᵝ T1CEN̆ᶏ ( Ҋ̆ T1CEN̕ ҉̆ ῀ └

ҍẢ ) 

 

Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 
BSR    PCKEN,0  ; ᶏ TIM1  
BANKSEL  TCKSRC   ; 
LDWI   Hô01ô    ; 
STR    TCKSRC  ; TIM1 ҹ HIRC 
BANKSEL  TRISA    ; 
LDWI   HôFFô    ; 
STR    TRISA   ; PA0ҹ 1 ῀  
BANKSEL  TIM1CCMR1   ; 
LDWI        Hô01ô    ; 
STR         TIM1CCMR1  ; 1 IC1 TI1FP1҉ 
LDWI        Hô55ô    ; 
STR        TIM1SMCR  ; TIM1ҹ ̆ ҹ TI1FP1 
LDWI        Hô03ô    ; 
STR         TIM1CCER1  ; ᶏ 1 ғᵞ ῀ҹ  
BANKSEL  TIM1CR1   ; 
BSR           TIM1CR1,0   ; ᶏ ᵝ 
BTSS   TIM1SR1,6   ; ∞ Ҭ ᵝ ҹ  
LJUMP    $-1     ; 
BCR   TIM1SR1,6   ; Ҭ ᵝ  
 

TI1ҹᵞ ̆ ῤ ꜚҊ ̕ TI1 ҹ ̆ Ả Ȃ

ᵝ(T1TIF)ᴪ ꜚ Ả ᵝȂ Ҋ↓ ᶛ ̔ 

30 31 32 33 34 35 36 37 38 39

write T1TIF=0

TI1

T1CEN

CNT_EN

CK_CNT

COUNTER

T1TIF

 
10.19 Ҋ̆  
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10.3.2.3.5.  

ᶭ ῀ ṿ̆ ᴪ ꜚ(T1CEN ᵝ)Ȃ 

 

ᶛ̔ 

1. ᶏ TIM1 TIM1  

2. ῀ ṿ ï ῀ T1IC2F=000̕ № T1IC2PSC=0 

3. ҹ ῀ T1CC2S=01̆ IC2 TI2FP2҉ 

4. Ώ T1CC2P=0̆ ҉ ⌠  

5. Ώ T1SMS=110̆ TIM1 ҹ Ȃ Ώ T1TS=110̆ TI2ҹ ῀  

 

Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 

BSR    PCKEN,0  ; ᶏ TIM1  

BANKSEL  TCKSRC   ; 

LDWI   Hô01ô    ; 

STR    TCKSRC  ; TIM1 ҹ HIRC 

BANKSEL  TRISA    ; 

LDWI   HôFFô    ; 

STR    TRISA   ; PA1ҹ 2 ῀  

BANKSEL  TIM1CCMR2   ; 

LDWI        Hô01ô    ; 

STR         TIM1CCMR2  ; 2 IC2 TI2FP2҉ 

LDWI        Hô66ô    ; 

STR        TIM1SMCR  ; TIM1ҹ └ ̆ ҹ TI2FP2 

LDWI        Hô10ô    ; 

STR         TIM1CCER1  ; ᶏ 2 ғҹ҉  

BANKSEL  TIM1CR1   ; 

BSR           TIM1CR1,0   ; ᶏ ᵝ 

 

TI2 ҉ ⌠ ̆ ῤ ꜚҊ ꜚ ̆ ғ ᵝ(T1TIF) ᵝȂ Ҋ↓ ᶛ

̔ 

34 35 36 37

TI2

T1CEN

CNT_EN

CK_CNT

COUNTER

T1TIF

 
10.20 Ҋ̆  
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10.3.2.3.6. 1 

T1SMS=111 ̆ ҬȂ ᴪ ҩ ῀ ҉ Ҋ Ȃ 

CK_CNT

TRGI

ETRF

fMASTER

TI1F_ED

TI1FP1

TI2FP2

ETRF

T12F    or

TI1F    or Encoder 

mode

External clock 

mode 1

External clock 

mode 2

Internal clock 

mode

100

101

110

111

T1ECE T1SMS

1

0

T1CC2P

TI2F_rising

TI2F_falling
Edge 

Detector
Filter

TI2

T1ICF

T1TS

 
10.21 1 ̆TI2ᵬҹ  

 

1 ᶛ̔ 

1. ῀ ṿ ï ῀ T1IC1F=000̕ № T1IC1PSC=0 

2. ҹ ῀ T1CC1S=01̆ IC1 TI1FP1҉ 

3. Ώ T1CC1P=0̆ ҉ ⌠  

4. Ώ T1SMS=111̆ TIM1 ҹ 1̕ Ώ T1TS=110̆ TI1ҹ ῀  

5. ᵝ T1CEN̆ᶏ  

 

Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 
BSR    PCKEN,0  ; ᶏ TIM1  
BANKSEL  TCKSRC   ; 
LDWI   Hô01ô    ; 
STR    TCKSRC  ; TIM1 ҹ HIRC 
BANKSEL  TRISA    ; 
LDWI   HôFFô    ; 
STR    TRISA   ; PA0ҹ 1 ῀  
BANKSEL  TIM1CCMR1   ; 
LDWI        Hô01ô    ; 
STR         TIM1CCMR1  ; 1 IC1 TI1FP1҉ 
LDWI        Hô57ô    ; 
STR        TIM1SMCR  ; TIM1ҹ 1̆ ҹ TI1FP1 
LDWI        Hô01ô    ; 
STR         TIM1CCER1  ; ᶏ 1  
BANKSEL  TIM1CR1   ; 
BSR           TIM1CR1,0   ; ᶏ ᵝ 
BTSS   TIM1SR1,6   ; ∞ Ҭ ᵝ ҹ  
LJUMP    $-1     ; 
BCR   TIM1SR1,6   ; Ҭ ᵝ  
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TI1҉ ⌠ ̆ ѿ ̆ ғ ᵝ(T1TIF) ᵝ̕ Ҭ ᶏ (T1TIE)̆

↕ᴪ֟ ѿҩҬ Ȃ Ҋ↓ ᶛ ̔ 

34 35 35

Write T1TIF=0

TI1

CNT_EN

CK_CNT

COUNTER

T1TIF

 
10.22 1Ҋ̆  

10.3.2.3.7. 2 

T1ECE=1 ̆ ҬȂ ᴪ ҩ ῀ ҉ Ҋ Ȃ 

CK_CNT

TRGI

ETRF

fMASTER

T12F    or

TI1F    or
Encoder 

mode

External clock 

mode 1

External clock 

mode 2

Internal clock 

mode

T1ECE T1SMS

1

0

ETP

Filter  

down-counter
Divider

/1,/2,/4,/8

ETR

T1ICF

ETRP

fMASTER

T1ETF

 
10.23 2 ̆ (ETR)ᵬҹ  

 

2 ᶛ̔ 

1. ṿ ï T1ETF=000̕ № T1ETPS=1 

2. Ώ T1ETP=0̆ ҉ ҹ  

3. Ώ T1ECE=1̆ timer ҹ 2 

4. ᵝ T1CEN̆ᶏ  
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Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 

BSR    PCKEN,0  ; ᶏ TIM1  

BANKSEL  TCKSRC   ; 

LDWI   Hô01ô    ; 

STR    TCKSRC  ; TIM1 ҹ HIRC 

BANKSEL  TRISB    ; 

LDWI   HôFFô    ; 

STR    TRISB   ; PB3ҹ ETR Ḥ ῀  

BANKSEL  TIM1ETR   ; 

LDWI        Hô50ô    ; 

STR         TIM1ETR  ; № ҹ 1̆ᶏ 2 

BANKSEL  TIM1CR1   ; 

BSR           TIM1CR1,0   ; ᶏ ᵝ 

 

ETRḤ ҉ ֟ ӊ ҹ ῀Ḥ ETR ̕ Ҋ↓ ᶛ

̔ 

 

34 35 36

delay
delay

fMASTER

CNT_EN

ETR

ETRP

ETRF

CK_CNT

COUNTER

 
10.23 2Ҋ̆  
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10.3.3.  

Capture/Compare Preload Register

Capture/Compare Shadow Register

Counter

capture_transfer

S

R

read_in_progress
Read CCR1H

Read CCR1L

CC1S[1]

CC1S[0]

capture

CC1G

IC1PSC

CC1E

TIMx_EGR

compare_transfer

S

R

write CCR1H

write CCR1L

output 

mode

CC1S[1]

CC1S[0]

OC1PE

UEV
OC1PE

TIMx_CCMR1
from time 

base unitCNT>CCR1

CNT=CCR1

write_in_progress

  
10.24 / 1  

 

TIM I/O ҹ ῀ ₮ ⱳ Ȃ ҩ T1CCxS ᵝ ̕ ҩ

̆ ῀ ⱳ ₮ ⱳ ԑ ңҩⱳ Ȃᵖ ҩ ̆ ץ ץ

֓ ҹ ῀ ⱳ ̆ ѿ֓ ҹ ₮ ⱳ ̕ɒ ̔ T1CC1S=2ôb00T̆1CC2S=2ôb00̆

T1CC3S=2ôb01̆T1CC3S=2ôb10̆ 1 2ҹ ₮ ̆ ₮ ̆ 3

4ҹ ῀ ̆ ⱳ Ȃ 

 

TIM1CCRxH/L Ώ̔ 

TIM1CCRxH/L ѿҩ ⱴ ѿҩ Ȃ 

TIM1CCRxH/L ₮ ῀ Ҋ Ώ Ҍ ̕ ₮ Ҋ̆ҹ Ώ

̕ ῀ Ҋ̆ҹ Ȃ 

 ̧ ₮ Ҋ̔ 

TIM1CCRxH/L ᴋᵥ └̆ ΏȂ 

TIM1CCRxH/L  ̔ ₮ ṿ CCRx ⱴ ṿ̆ ᾢ╠Ώ῀ TIM1CCRxH/L ṿḠ

ѿ Ȃ 

Ώ TIM1CCRxH/L̔ ⱴ ᶏ ᵝ (T1OCxPE)̕ ⱴ ᶏ (T1OCxPE=0)῏ ̆↕Ώ῀

TIM1CCRxH/L ṿ CCRx ⱴ ᴰ ⌠ CCRx Ȃ

ӊ̆Ώ῀ TIM1CCRxH/L ṿ Ҋѿ Ԋᴆ ᴪ׆ CCRx

ⱴ ᴰ ⌠ CCRx Ȃ 

 ̧ ῀ Ҋ̔ 

TIM1CCRxH/L ҹ Ȃ Ԋᴆ ̆ ṿᴪ Ώ῀⌠ CCRx Ҭ̆

ῬΏ ⌠ CCRx ⱴ ҬȂ 

TIM1CCRxH/L ̆ ᾢ 8ᵝ̆Ῥ ᵞ 8ᵝȂ 8ᵝ C̆CRx ⱴ ‟ ̆

ṿ Ώ ⌠ CCRx ⱴ Ҭ̕ ᵞ 8ᵝ ̆CCRx ⱴ

ҹ ѿ ṿȂ 

 

̔ 

TIM1CCMRx Ȃ 

ᵬҹ ₮ T̆IM1CCMRx ᵬҹ ₮ ̕Ҋ ҹ TIM1CCMRxᵬҹ ₮

ΐᵣ ӈ̔ 
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 10.4 TIM1CCMRxᵬҹ ₮  

 

ᵬҹ ῀ T̆IM1CCMRx ᵬҹ ῀ ̕Ҋ ҹ TIM1CCMRxᵬҹ ₮

ΐᵣ ӈ̔ 

 10.5 TIM1CCMRxᵬҹ ῀  

10.3.3.1. ῇ  

Input Filter & 

EdgeDetector

TI1FP1
TI1FP2

TRC

Input Filter & 

EdgeDetector

TI2FP1
TI2FP2

TRC

IC1

IC2

Input Filter & 

EdgeDetector

TI3FP3
TI3FP4

Input Filter & 

EdgeDetector

TI4FP3
TI4FP4

IC3

IC4

to capture/

compare channel

TI1

TI2

TI3

TI4

TIM1_CH1

TIM1_CH2

TIM1_CH3

TIM1_CH4

TI1F_ED TRC

to clock/trigger

 
10.25 ῀  

 
 
 

Bit 7 6 5 4 3 2 1 0 

Name T1OCxCE T1OCxM[2:0] T1OCxPE T1OCxFE T1CCxS[1:0] 

Rese 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

Bit 7 6 5 4 3 2 1 0 

Name T1ICxF[3:0] T1ICxPSC[1:0] T1CCxS[1:0] 

Rese 0 0 0 0 0 0 0 0 

Type RO RO RO RO RO RO RO RO 
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 10.6 10.9ҬḤ ↓  

 

ѿҩ ῀ ғ ῀ Ԋᴆ ̆ ץ ╠ ṿḠ TIM1CCRx

Ȃ ҩ ѿҩ ᾝ̆ (T1ICxF[3:0])̆ № (T1IC1PSC[1:0])̆

(T1CCxP) (T1CCxS)Ȃ ҩ ̆ Ҋ ̔ 

 10.7 ῀ ↓  

 

ѿҩ ῀ ̔ 

 ̧ TIM1CCRxH/L ⌠ ṿȂ 

 ̧ ῀ ᵝ(T1CCxIF) ᵝȂ T1CCxIFḠ ҹ 1 ̆ ѿ ԅ ῀ Ԋᴆ̆ Ӈ

₮ ᵝ(T1CCxOF)Ӟᴪ ᵝȂ 

 ̧ T1CCxIEҹ 1̆ Ӈ ֟ ѿҩҬ ԊᴆȂ 

 

ҹ ῀ ᶛ ̔ 

1. ᶏ TIM1 TIM1  

2. ҹ ῀  

3. ῀ (T1CCxS) 

4. (T1ICxF[3:0])̆ № (T1IC1PSC[1:0]) 

5. (T1CCxP) 

6. ᶏ (T1CCxE) 

7. ᶏ (T1CEN) 

 
 
 
 
 
 
 
 
 
 

Ḥ   

TIM1_CH1/2/3/4 1/2/3/4 I/O ῀ 

IC1/2/3/4  

TI1FP1 1 I/O ῀ Ḥ ̆ᵬҹ 1 ӊѿ 

TI1FP2 1 I/O ῀ Ḥ ̆ᵬҹ 2 ӊѿ 

TI2FP2 2 I/O ῀ Ḥ ̆ᵬҹ 2 ӊѿ 

TI2FP1 2 I/O ῀ Ḥ ̆ᵬҹ 1 ӊѿ 

TI3FP3 3 I/O ῀ Ḥ ̆ᵬҹ 3 ӊѿ 

TI3FP4 3 I/O ῀ Ḥ ̆ᵬҹ 4 ӊѿ 

TI4FP4 4 I/O ῀ Ḥ ̆ᵬҹ 4 ӊѿ 

TI4FP3 4 I/O ῀ Ḥ ̆ᵬҹ 3 ӊѿ 

TRC 1 I/O ῀ Ḥ ̆ᵬҹ 1 2 ӊѿ 

T1CCxS 

( ) 
1 2 3 4 

2ôb00 TI1FP1 TI2FP2 TI3FP3 TI4FP4 

2ôb01 TI2FP1 TI1FP2 TI4FP3 TI3FP4 

2ôb10 TRC TRC ̇ ̇ 
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30 31 32 33 34 35 36 37 38 39 40 41

3310

10 33

IC1 Capture
TI1

COUNTER

CCR1_SHAD

T1CCR1[15:0]

 
10.26 ῀  

 

PWM ῀Ḥ ̔ 

≠ ῀ ᵝ ̆ ғ ңҩ ῀ ҹ ѿҩ PWMḤ ῀̕

ץ ׆ ῀ PWMḤ ץ Ȃ 

T1ARR

0 TIME

PWM               

input signal

IC1 IC2 IC1 IC2
IC1:

 PWM

ᵝ

IC2:

 PWM

 
10.27 PWMḤ  

 

ΐᵣ PWM Ҋ̔ 

1. ᶏ TIM1 TIM1  

2. 1/2 ҹ ῀  

3. 1 IC1 TI1FP1҉̕ 2 IC2 TI2FP1҉ 

4. 1ҹ҉ (T1CC1P=0)̕ 2ҹҊ (T1CC2P=1) 

5. (T1ICxF[3:0]=4ôb0000)̆ № (T1IC1PSC[1:0]=2ôb00) 

6. └ ҹ ᵝ (T1SMS=101)̆ ҹ TI1FP1(T1TS=101) 

7. ᶏ (T1CEN) 

8. 1 2 ῀ ⱳ (T1CC1E=1ғ T1CC2E=1) 
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̔ 

ҹ ᾢԍ ᵝ ңҩ ̆ ץ ᴆ ѿҊ ᵬ ⌠‰ ṿ̔ 

 ̧ № ҹ 0 ̆PWM ԍ T1CCR1H/L+2̆PWM ԍ T1CCR2H/L+2 

 ̧ № ҹ 1 ̆PWM ԍ T1CCR1H/L+1̆PWM ԍ T1CCR2H/L+1 

 ̧ № ԍ 1 ̆PWM ԍ T1CCR1H/L̆PWM ԍ T1CCR2H/L 

 

Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 

BSR    PCKEN,0  ; ᶏ TIM1  

BANKSEL  TCKSRC   ; 

LDWI    Hô01ô    ; 

STR    TCKSRC  ; TIM1 ҹ HIRC 

BANKSEL  TRISA    ; 

LDWI   HôFFô    ; 

STR    TRISA   ; PA0ҹ 1 ῀ ̆PA1ҹ 2 ῀  

BANKSEL  TIM1CCMR1   ; 

LDWI   Hô01ô    ; 

STR    TIM1CCMR1  ; 1ҹ IC1 TI1FP1҉ 

LDWI        Hô02ô    ; 

STR         TIM1CCMR2  ; 2 IC2 TI1FP2҉ 

LDWI        Hô54ô    ; 

STR        TIM1SMCR  ; TIM1ҹ ᵝ └ ̆ ҹ TI1FP1 

LDWI        Hô31ô    ; 

STR         TIM1CCER1  ; ᶏ 1/2̆ 1ҹ҉ ̆ 2ҹҊ  

BANKSEL   TIM1CR1   ; 

BSR           TIM1CR1,0   ; ᶏ ᵝ 

 

҉ ᶛף ̔ 

5 1 2 3 4 0 6

5

3

0 5

IC1:

ᵝ

IC2:
‖

TI1

IC1/IC2

COUNTER

T1CCR1

T1CCR2

 
10.28 PWMḤ  
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10.3.3.2. ₴  

output 

control

output 

control

output 

control

output 

control

DTG

DTG

DTG

DTG registers

OC1REF

OC2REF

OC3REF

OC4REF

From capture/

compare channels

Deadtime generation

OC1

OC1N

OC2

OC2N

OC3

OC3N

OC4

TIM1_CH1

TIM1_CH1N

TIM1_CH2

TIM1_CH2N

TIM1_CH3

TIM1_CH3N

TIM1_CH4

EnablePolarity Selection

BI

TIM1_BKIN

 
10.29 ₮  

 

₮ ֟ ̆ ᵬҹ ̆ Ạ OCxREFḤ ( )Ȃ┤ ⱳ ̆ ῒ

ז ₮ └ᵝ ӊ Ạ └Ȃ 

₮ ṿҍ ṿ CCRx̆֟ OCxREF ₮ ⌠ ֟ ̆ ֟ Ῥ

ῒז ₮ └ᵝ └ ₮⌠ Ȃ 

ΐᵣ ₮ └ᵝץ ⌠ ₮ ץ 10.3.3.5 ῤ Ȃ 

 

₮ Ҋ̆ Ҍ ₮ ₮ PWM ̕ ₮ T1OCxM[3:0] ̆ ῍ Ҋץ 8

Ҍ ₮ ( ₮ ‗ԍ (T1CCxP))̔ 

̂1̃ ‟ ̔ ₮‟ ̆ ₮ ṿ(CCRx_SHAD)ҍ TIM1_CNT OC1REFҌ

ᵬ  

̂2̃ ̔ ṿ CNTҍ ṿ(CCRx_SHAD) ̆OCxREFҹ ̕ 

̂3̃ ̔ ṿ CNTҍ ṿ(CCRx_SHAD) ̆OCxREFҹᵞ ̕ 

̂4̃ ̔ ṿ CNTҍ ṿ(CCRx_SHAD) ̆ ₮ ̕ 

̂5̃ └ ̔OCxREF └ҹᵞ ̕ 

̂6̃ └ ̔OCxREF └ҹ ̕ 

̂7̃ PWM1̔ ҉ ̆ CNT< ṿ(CCRx_SHAD) ̆OCxREF ̕                        

Ҋ ̆CNT> ṿ(CCRx_SHAD) ̆OCxREF ̕ 

̂8̃ PWM2̔ ҉ ̆ CNT< ṿ(CCRx_SHAD) ̆OCxREF ̕                     

Ҋ ̆CNT> ṿ(CCRx_SHAD) ̆OCxREF ̕ 
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ҹ ₮ ᶛ ̔ 

1. ᶏ TIM1 TIM1  
2. ҹ ₮  
3. ₮ (T1ARR) (T1CCRx) 
4. ₮ (T1OCxM) ₮ (T1CCxP) 
5. ᶏ ₮ (T1CCxE) 
6. Һ ₮ ꜚᶏ ᵝ(T1AOE)̆ Ԋᴆ ᴆᴪ ꜚᶏ Һ ₮(T1MOE) 
7. ᶏ (T1CEN) 
 

Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 
BSR    PCKEN,0  ; ᶏ TIM1  
BANKSEL  TCKSRC   ; 
LDWI   Hô01ô    ; 
STR    TCKSRC  ; TIM1 ҹ HIRC 
BANKSEL  TRISA    ; 
LDWI   HôFEô    ; 
STR    TRISA   ; PA0ҹ 1 ₮   
BANKSEL       TIM1ARRL   ; 
LDWI   Hô05ô    ; 
STR       TIM1ARRL  ; ₮ ҹ 6 
LDWI     Hô03ô    ; 
STR      TIM1CCR1L  ; ₮ ҹ 3 
BANKSEL  TIM1CCMR1   ; 
LDWI   Hô10ô    ; 
STR    TIM1CCMR1  ; 1ҹ ₮ 
LDWI        Hô01ô    ; 
STR         TIM1CCER1  ; ᶏ 1 
BANKSEL     TIM1BKR   ; 
BSR   TIM1BKR,6   ; Һ ₮ ꜚᶏ ᵝ T1AOE 
BANKSEL       TIM1CR1   ; 
BSR           TIM1CR1,0   ; ᶏ ᵝ 
 

҉ ᶛף ̔ 

0 1

5

2 3

3

1 2 3 4 5 0 1 2 3 4 5

CK_CNT

CNT_CEN

COUNTER

T1ARR

T1CCRx

OCxREF

T1AOE

T1MOE

OCx

 
10.30 T1OCxMҹ Ҋ ₮  
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Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 
BSR    PCKEN,0  ; ᶏ TIM1  
BANKSEL  TCKSRC   ; 
LDWI   Hô01ô    ; 
STR    TCKSRC  ; TIM1 ҹ HIRC 
BANKSEL  TRISA    ; 
LDWI   HôFEô    ; 
STR    TRISA   ; PA0ҹ 1 ₮   
BANKSEL       TIM1ARRL   ; 
LDWI   Hô05ô    ; 
STR       TIM1ARRL  ; ₮ ҹ 6 
LDWI     Hô03ô    ; 
STR     TIM1CCR1L  ; ₮ ҹ 3 
BANKSEL  TIM1CCMR1   ; 
LDWI   Hô30ô    ; 
STR    TIM1CCMR1  ; 1ҹ ₮ 
LDWI        Hô01ô    ; 
STR         TIM1CCER1  ; ᶏ 1 
BANKSEL     TIM1BKR   ; 
BSR    TIM1BKR,6  ; Һ ₮ ꜚᶏ ᵝ T1AOE 
BANKSEL       TIM1CR1   ; 
BSR           TIM1CR1,0   ; ᶏ ᵝ 
 

҉ ᶛף ̔ 

0 1

5

2 3

3

1 2 3 4 5 0 1 2 3 4 5

CK_CNT

CNT_CEN

COUNTER

T1ARR

T1CCRx

OCxREF

T1AOE

T1MOE

OCx

 
10.31 T1OCxMҹ Ҋ ₮  
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Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 
BSR    PCKEN,0  ; ᶏ TIM1  
BANKSEL  TCKSRC   ; 
LDWI   Hô01ô    ; 
STR    TCKSRC  ; TIM1 ҹ HIRC 
BANKSEL  TRISA    ; 
LDWI   HôFEô    ; 
STR    TRISA   ; PA0ҹ 1 ₮   
BANKSEL       TIM1ARRL   ; 
LDWI   Hô05ô    ; 
STR       TIM1ARRL  ; ₮ ҹ 6 
LDWI     Hô03ô    ; 
STR      TIM1CCR1L  ; ₮ ҹ 3 
BANKSEL  TIM1CCMR1   ; 
LDWI   Hô70ô    ; 
STR    TIM1CCMR1  ; 1ҹ PWM2 ₮ 
LDWI        Hô01ô    ; 
STR         TIM1CCER1  ; ᶏ 1 
BANKSEL     TIM1BKR   ; 
BSR   TIM1BKR,6   ; Һ ₮ ꜚᶏ ᵝ T1AOE 
BANKSEL       TIM1CR1   ; 
BSR           TIM1CR1,0   ; ᶏ ᵝ 
 

҉ ᶛף ̔ 

0 1

5

2 3

3

1 2 3 4 5 0 1 2 3 4 5 0

CK_CNT

CNT_CEN

COUNTER

T1ARR

T1CCRx

OCxREF

T1AOE

T1MOE

OCx

 
10.32 T1OCxMҹ PWM2 Ҋ ₮  

 

̔ 

 ̧ ┤ Ԋᴆ ⌠ ᴪ ₮̆ Ҍ timer Ȃ 

 ̧ ҹԅ ᾧ ̆ ₮ ‖̕ ᶏ ӊ Ῥ T1CCxE T1CCxNE 
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10.3.3.3. “  

‖ Ҍ ‖ ≢ ԍ̔ ‖ (T1OPM=1) ғҊѿ Ԋᴆ⌠

̆ ᴆᴪ ꜚ῏ ᶏ ᵝ(T1CEN)̆ Ả Ȃ 

 

֟ ѿҩ ‖̆ ṿ(T1CCRx) ҍ ∆ ṿ(T1ARR)Ҍ ̕ ץ ӊ╠

Ҋץ ̔ 

 ̧ ҉ Ҋ̔COUNTER < T1CCRx < T1ARR 

 ̧ Ҋ Ҋ̔COUNTER > T1CCRx 

 

֟ ѿҩ ‖̆ Ҋץ ̔ 
 ̧ ₮ ҹ PWM1 (T1OCxM=110)Ҋ̔T1CCxP ҹ 1 

₮ ҹ PWM1 ғ T1CCxPҹ 0̆ Ԋᴆӊ PWM ₮ᴪѿ ҹ ṿ 
 ̧ ₮ ҹ PWM2 (T1OCxM=111)Ҋ̔T1CCxP ҹ 0 

₮ ҹ PWM2 ғ T1CCxPҹ 1̆ Ԋᴆӊ PWM ₮ᴪѿ ҹ ṿ 

10.3.3.3.1. ‖ᶛ  

‖ ץ ֟ ҩ PWM ₮̕ Ҋ ̔ 

1. ᶏ TIM1 TIM1  

2. 2 ҹ ῀ ̆ 1 ҹ ₮  

3. 2 T1CC2Sҹ 01̆IC2 TI2FP2҉̕ 2ҹ҉ (T1CC2P=0) 

4. └ ҹ (T1SMS=110)̆ ҹ TI2FP2(T1TS=110) 

5. 1 ҹ ₮ (T1CC1S=00) 

6. 1 ₮ ҹ PWM2 (T1OC1M=111)̆ ₮ ҹ (T1CC1P=0) 

7. ᶏ (T1CEN) 

8. 2 ῀ ⱳ T1CC2E=1) 1 ₮ ⱳ (T1CC1E) 

 

Ҋץ ѿ ᶛף ̔ 

BANKSEL  PCKEN    ; 
BSR    PCKEN,0  ; ᶏ TIM1  
BANKSEL  TCKSRC   ; 
LDWI   Hô01ô    ; 
STR    TCKSRC  ; TIM1 ҹ HIRC 
BANKSEL  TRISA    ; 
LDWI   HôFEô    ; 
STR    TRISA   ; PA0ҹ 1 ₮ ̆PA1ҹ 2 ῀  
BANKSEL  TIM1CCMR1   ; 
LDWI   Hô70ô    ; 
STR    TIM1CCMR1  ; 1ҹ PWM2 ₮ 
LDWI        Hô01ô    ; 
STR         TIM1CCMR2  ; 2 IC2 TI2FP2҉ 
LDWI        Hô66ô    ; 
STR        TIM1SMCR  ; TIM1ҹ └ ̆ ҹ TI2FP2 
LDWI        Hô11ô    ; 
STR         TIM1CCER1  ; ᶏ 1 2 
BANKSEL       TIM1BKR   ; 
BSR        TIM1BKR,7   ; Һ ₮ᶏ T1MOE 
BANKSEL  TIM1CR1   ; 
BSR           TIM1CR1,0   ; ᶏ ᵝ 
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҉ ᶛף ̔ 

T1ARR

0 TIME

TI2

OC1REF

OC1

T1CCR1

Tdelay
Tpulse

 
10.33 ‖  

10.3.3.3.2. ₮ᶏ  

‖ Ҋ T̆Ix ῀ ᴪᶏ ̕ ̆ ṿҍ T1CCRxH/Lṿ ᴪᶏ ₮

̕ᵖ ׆̆ TIx ῀ ⌠ ₮ Ҭ ᴪ ѿ Ȃ 

 

ҹԅ ₮ ̆ ץ TIM1CCMRx Ҭ T1OCxFE ᵝȂ ᵝ ₮ ҹ

PWM1 PWM2 Ȃ 

10.3.3.4. ֥  

ԑ ₮ᶏ ̆ ꜚᶏ ⱳ Ȃ ѿҩ ₮Ḥ ( ₮Ḥ ԑ ₮Ḥ )₮

Ҋ ̆ ᴪ ѿҩḤ ҉ ѿҩ Ȃ 10.26 10.27 ̔ 

delay

delay

OCxREF

OCx

OCxN

 
10.34 ₮ ῀  
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delay

delay

OCxREF

OCx

OCxN

 
10.35 ԑ ₮ ῀  

 
ץ : ᵝ T1DTG[7:0]̆ ץ ̆ΐᵣ TIM1DTR

T1DTG[7:0]Ȃ 
 

OCXREF ₮ ‖ ̂ ԍ ̃̆ ѿ ‖Ḥ ( ₮Ḥ ₮Ḥ )
ᴪ ̆ ₮Ҍ Ȃ 10.28 10.29 ̔ 
 

delay
OCxREF

OCx

OCxN

 
10.36 ₮  

 

delay

OCxREF

OCx

OCxN

 
10.37 ԑ ₮  
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10.3.3.5. ₴ ┼ 

OCxREF ֟ Ҍ ₮⌠ ̆ᴪᾢ └ ̆ Ῥ Ҋץ 5

ᵝ └Ḥ └ӊ ⌠ ҉Ȃΐᵣ └ῤ Ҋ ̔ 

10.8 ₮ └ҍ ₮  
 

ץ T1MOEȁT1OSSIȁT1OSSRȁT1CCxNE CCxE ₮ └Ȃ 

 

̔ 

₮ ┤ Ԋᴆ T1MOE ̆T1MOE ̆ᵖ ┤ Ԋᴆ

2ҩ CK_CNT ̂ ’Ҋ Ȃ̃ 

 
 
 
 

└ᵝ ₮  

T1MOE T1OSSI T1OSSR T1CCxE T1CCxNE OCx ₮  OCxN ₮  

1 X 

0 0 0 
₮῏ (Ҍ timer ꜚ) 

OCx=0, OCx_EN=0 

₮῏ (Ҍ timer ꜚ) 

OCxN=0, OCxN_EN=0 

0 0 1 
₮῏ (Ҍ timer ꜚ) 

OCx=0, OCx_EN=0 

OCxREF +  

OCxN=OCxREF ^ T1CCxNP 
OCxN_EN=1 

0 1 0 
OCxREF +  

OCx=OCxREF ^ T1CCxNP 
OCx_EN=1 

₮῏ (Ҍ timer ꜚ) 

OCxN=0, OCxN_EN=0 

0 1 1 
OCxREF +  +    

 

OCx_EN=1 

OCREF ԑ Ḥ  + 

 +  

OCxN_EN=1 

1 0 0 
₮῏ (Ҍ timer ꜚ) 

OCx=T1CCxP, OCx_EN=0 

₮῏ (Ҍ timer ꜚ) 

OCxN=T1CCxNP,OCxN_EN=0 

1 0 1 
῏ ( Ҋ ₮ᶏ

) 

OCx=T1CCxP, OCx_EN=1 

OCxREF +  

OCxN=OCxREF ^ T1CCxNP 
OCxN_EN=1 

1 1 0 
OCxREF +  

OCx=OCxREF ^ T1CCxNP 
OCx_EN=1 

῏ ( Ҋ ₮ᶏ ) 

OCxN=T1CCxNP, OCx_EN=1 

1 1 1 
OCxREF +  +   

 

OCx_EN=1 

OCREF ԑ Ḥ  + 

 +  

OCxN_EN=1 

0 

0 

X 

0 0 
₮῏ (Ҍ timer ꜚ) 

OCx=T1CCxP, OCx_EN=0 

₮῏ (Ҍ timer ꜚ) 

OCxN=T1CCxNP,OCxN_EN=0 

0 0 1 ₮῏ (Ҍ timer ꜚ) 

ѿ
OCx=T1CCxP,OCx_EN=0,OCxN=T1CCxNP,OCxN_EN=0 

ӊ OCx=T1OISx,OCxN=T1OISxN 

0 1 0 

0 1 1 

1 0 0 
₮῏ (Ҍ timer ꜚ) 

OCx=T1CCxP, OCx_EN=0 

₮῏ (Ҍ timer ꜚ) 

OCxN=T1CCxNP,OCxN_EN=0 

1 0 1 ῏ ( Ҋ ₮ᶏ ) 

ѿ
OCx=T1CCxP,OCx_EN=1,OCxN=T1CCxNP,OCxN_EN=1 

ӊ OCx=T1OISx,OCxN=T1OISxN 

1 1 0 

1 1 1 
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10.3.4.  

TIM1CCER2 Ҭ T1SMODᵝ TIM1ҹ Ȃ Ҋ̆ 1/2/3 ԑ ₮ҍῒ

₮Ḥ ῃ Ȃ Ҋ̆ ᴆ ꜚ ⱳ Ȃ 

10.3.5.  

TIM1CCER2 Ҭ T1GPᵝ TIM1ҹ Ȃ Ҋ̆ 1/2/3 ῒԑ

TIM1CCR1H TIM1CCR1L‗ ̆ ( 2/3 ₮ҍ 1 ₮ ῃѿ ̆

2/3 ԑ ₮ҍ 1 ԑ ₮ ῃѿ )Ȃ 

10.3.6. TIM1/TIM2  
TIM1CR2 Ҭ T1ENCTRLᵝ TIM1/TIM2 Ȃ Ҋ T̆IM2 ῤ

ᶏ Ḥ ῃ TIM1 T1CEN └Ȃ Ҭ̆ ᾢ TIM1 TIM2 Ῥ̆ T1ENCTRLҹ 1̆

T1CEN TIM1 TIM2 Ȃ 

10.3.7. TIM1Ҭ  
TIM1 Ҋץ 8ҩҬ ̔ 

 ̧ ┤ Ҭ  

 ̧ Ҭ  

 ̧ Ҭ  

 ̧ / 4Ҭ  

 ̧ / 3Ҭ  

 ̧ / 2Ҭ  

 ̧ / 1Ҭ  

 ̧ Ҭ (ᶛ ̔҉ ȁҊ ȁ ∆ ) 

 

֓Ҭ ӊ╠ ╠ TIM1IER Ҭ Ҭ ᶏ ᵝ(T1BIEȁT1TIEȁT1COMIEȁT1CCxIE

T1UIE)Ȃ 

 

Ҍ Ҭ ץ TIM1EGR ֟ ( ᴆ֟ Ҭ )Ȃ 

10.3.8. ┤  
TIM1 Ҋץ 3 ┤ Ԋᴆ̔ 

 ̧ BKIN Ԋᴆ 

 ̧ LVDԊᴆ 

 ̧ ADC Ԋᴆ 

 

Ԋᴆ ғ ҹ┤ ̂ BKS0~2 ‗ ̃̆ BKE ᵝҹ 1̆PWM ₮ ԍ

̆ TIM1OISR‗ Ȃ 

 
 

ѿҩ┤ Ԋᴆ ̔ 

 ̧ T1MOEᵝᴪ 0̆ └ ₮ ῀ ̆ ᵝ Ȃ MCU ῏

’Ҋ̆T1MOEӞᴪ ┤ Ԋᴆ 0Ȃ 
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 ̧ T1MOE=0 ӊ ̆ ҩ ₮ ᴪᾢ ₮ṿ ҹ ṿ̆ ⌠ӊ ╠

T1OISxᵝ ṿȂ T1OSSI=0̆timerᴪ ₮῏ Ȃ 

 ̧ ԑ ₮ᶏ ̔ 

₮ ᾢᴪ ҹ ṿ( ᵝ)Ȃ ᵬ 0 ̆ ץ ᶏ TIM1 ꜚӞ

Ȃ 

TIM1 ꜚ ̆ Ӈ ⌠ ӊ ᴪ ῀ T1OISx T1OISxN ╠

Ȃ( ԍ T1MOE ̆ ץ ’Ҋ ᴪ ṿ 2ҩ CK_CNT ) 

 ̧ ┤ ᵝ(T1BIF) ᵝȂ T1BIEᵝҹ 1̆ Ӈ ᴪ֟ ѿҩҬ ԊᴆȂ 

 ̧ T1AOE ᵝ ҹ 1̆ Ӈ T1MOE ᵝ Ҋ Ԋᴆ(UEV)⌠ ̆ ᴪ ᴆ ꜚ ᵝȂ

T1AOEᵝҹ 0̆ Ӈ ᴆ T1MOEᵝ ᵝȂ 

 

Ԋᴆ ̆T1MOE 0̆PWM ₮ ѿ ԍ ̕ 

Ԋᴆ ̆ T1AOE=1̆PWM Ҋѿ Ԋᴆ ₮̆ ↕̆ ᴆ ꜚ

T1MOEȂ 10.30 10.31 Ȃ 

ꜚ

TIM1_REF

TIM1_CHx

BKIN

BIF

AOE

MOE

 
10.38 PWM ꜚ  

ᴆ

PWM ₮

TIM1_REF

TIM1_CHx

BKIN

BIF

AOE

MOE

 
10.39 PWM ᴆ  
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10.3.9. ╠  

T1BKE

LEBCNT

9bit

T1CK

LEBEN

BKIN
BKS0

LVDW

BKS1

ADCMP
BKS2

TIM1_CHx

LEBCH<1:0>

edge

detect

to TIM1 break 

logic

EDGS

ADCLK

1

0

to ADC trig

LEBADT

 
10.40 ╠  

 

῏ Ҭ̆ ῏ ᴪ֟ ̆ ֓ ᴪ Ȃ≠ ╠ ̂LEB̃ⱳ

̆ ץ PWM ₮ Ȃ 

0 1 2 0

TIM1_CHx(PWM)

TIM1_BKIN

LEBEN

LEBCNT

BKDIS

 
10.41 ╠  

 

LEBCH ԍ TIM1 PWM ĔDGS Ȃ LEBENҹ 1 P̆WM LEB

̆ ҹ TIM1 ̆ ⌠ ṿ ԍ LEBPR̆LEB Ả ̆ ҹ ̆

┤ Ԋᴆ ̕ ῤ Ῥ PWM ̆↕ LEB 0̆

Ȃ 

 

̔ 

(1) LEB ADC ԅ ѿҩ 9bit ̆ LEBENҹ 1 ̆ ADC ⱳ

̆ᵖ LEBADTҹ 1̆LEB ₮ ѿ AD Ȃ 

(2) ADCON3Ҭ ADCMPENᵝ ῏ ADCMP֟ ┤ Ԋᴆ Ȃ 
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10.4. ғ TIM1 ῗ  

 
̔ 

TIM1 Ҭ Ḡ ᵝ Ḡ ҹ ᵝṿ̆Ҍ ̆ ↕ ₮ Ҍ⌠ ’Ȃ 

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

TIM1CR1 0x211 T1ARPE T1CMS[1:0] T1DIR T1OPM T1URS T1UDIS T1CEN 0000 0000 

TIM1CR2 0x212 T1ENCTRL ̇ ̇ ̇ ̇ T1COMS ̇ T1CCPC 0--- -0-0 

TIM1SMCR 0x213 ̇ T1TS[2:0] ̇ T1SMS[2:0] -000 -000 

TIM1ETR 0x214 T1ETP T1ECE T1ETPS[1:0] T1EFT[3:0] 0000 0000 

TIM1IER 0x215 T1BIE T1TIE T1COMIE T1CC4IE T1CC3IE T1CC2IE T1CC1IE T1UIE 0000 0000 

TIM1SR1 0x216 T1BIF T1TIF T1COMIF T1CC4IF T1CC3IF T1CC2IF T1CC1IF T1UIF 0000 0000 

TIM1SR2 0x217 ̇ ̇ ̇ T1CC4OF T1CC3OF T1CC2OF T1CC1OF ̇ ---0 000- 

TIM1EGR 0x218 T1BG T1TG T1COMG T1CC4G T1CC3G T1CC2G T1CC1G T1UG 0000 0000 

TIM1CCMR1 
(output mode) 

0x219 

T1OC1CE T1OC1M[2:0] T1OC1PE T1OC1FE T1CC1S[1:0] 0000 0000 

TIM1CCMR1 
(input mode) 

T1IC1F[3:0] T1IC1PSC[1:0] T1CC1S[1:0] 0000 0000 

TIM1 CCMR2 
(output mode) 

0x21A 

T1OC2CE T1OC2M[2:0] T1OC2PE T1OC2FE T1CC2S[1:0] 0000 0000 

TIM1CCMR2 
(input mode) 

T1IC2F[3:0] T1IC2PSC[1:0] T1CC2S[1:0] 0000 0000 

TIM1CCMR3 
(output mode) 

0x21B 

OC3CE T1OC3M[2:0] OC3PE OC3FE T1CC3S[1:0] 0000 0000 

TIM1CCMR3 
(input mode) 

T1IC3F[3:0] T1IC3PSC[1:0] T1CC3S[1:0] 0000 0000 

TIM1CCMR4 
(output mode) 

0x21C 

OC4CE T1OC4M[2:0] OC4PE OC4FE T1CC4S[1:0] 0000 0000 

TIM1CCMR4 
(input mode) 

T1IC4F[3:0] T1IC4PSC[1:0] T1CC4S[1:0] 0000 0000 

TIM1CCER1 0x21D T1CC2NP T1CC2NE T1CC2P T1CC2E T1CC1NP T1CC1NE T1CC1P T1CC1E 0000 0000 

TIM1CCER2 0x21E T1GP T1SMOD T1CC4P T1CC4E T1CC3NP T1CC3NE T1CC3P T1CC3E 0000 0000 

TIM1CNTRH 0x28C T1CNT[15:8] 0000 0000 

TIM1CNTRL 0x28D T1CNT[7:0] 0000 0000 

TIM1PSCRH 0x28E T1PSC[15:8] 0000 0000 

TIM1PSCRL 0x28F T1PSC[7:0] 0000 0000 

TIM1ARRH 0x290 T1ARR[15:8] 1111 1111 

TIM1ARRL 0x291 T1ARR[7:0] 1111 1111 

TIM1RCR 0x292 T1REP[7:0] 0000 0000 

TIM1CCR1H 0x293 T1CCR1[15:8] 0000 0000 

TIM1CCR1L 0x294 T1CCR1[7:0] 0000 0000 

TIM1CCR2H 0x295 T1CCR2[15:8] 0000 0000 

TIM1CCR2L 0x296 T1CCR2[7:0] 0000 0000 

TIM1CCR3H 0x297 T1CCR3[15:8] 0000 0000 

TIM1CCR3L 0x298 T1CCR3[7:0] 0000 0000 

TIM1CCR4H 0x299 T1CCR4[15:8] 0000 0000 

TIM1CCR4L 0x29A T1CCR4[7:0] 0000 0000 

TIM1BKR 0x29B T1MOE T1AOE T1BKP T1BKE T1OSSR T1OSSI T1LOCK[1:0] 0000 0000 

TIM1DTR 0x29C T1DTG[7:0] 0000 0000 

TIM1OISR 0x29D ̇ T1OIS4 T1OIS3N T1OIS3 T1OIS2N T1OIS2 T1OIS1N T1OIS1 -000 0000 

LEBCON 0x41C LEBEN LEBCH[1:0] ̇ EDGS BKS[2:0] 000- 0000 
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10.4.1. TIM1CR1̆ ̔0x211 

 
 
 

Bit 7 6 5 4 3 2 1 0 

Name T1ARPE T1CMS[1:0] T1DIR T1OPM T1URS T1UDIS T1CEN 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

7 

T1ARPE̔ ꜚ ᾛ ᵝ 

0̔TIM1ARRH/L ‖̆ ץ Ώ῀̕ 

1̔TIM1ARRH/L ‖ ‖Ȃ 

6:5 

T1CMS[1:0]̔ Ҭ  

00̔ Ȃ ᶭ ᵝ(T1DIR) ҉ Ҋ Ȃ 

01̔Ҭ 1Ȃ ֜ ҉ Ҋ Ȃ ҹ ₮ (TIM1CCMRx ҬCCxS=00) ₮ Ҭ

ᵝ̆ Ҋ 1Ȃ  

10̔Ҭ 2Ȃ ֜ ҉ Ҋ Ȃ ҹ ₮ (TIM1CCMRx ҬCCxS=00) ₮ Ҭ

ᵝ̆ ҉ 1Ȃ 

11̔Ҭ 3Ȃ ֜ ҉ Ҋ Ȃ ҹ ₮ (TIM1CCMRx ҬCCxS=00) ₮ Ҭ

ᵝ̆ ҉ Ҋ 1Ȃ 

1̔ (T1CEN=1)̆Ҍᾛ ׆ ⌠Ҭ Ȃ 

4 

T1DIR̔  

0̔ ҉ ̕ 

1̔ Ҋ Ȃ 

̔ ҹҬ ̆ ᵝҹ Ȃ 

3 

T1OPM̔ ‖  

0̔ Ԋᴆ ̆ ҌẢ ̕ 

1̔ Ҋѿ Ԋᴆ( T1CENᵝ) ̆ Ả Ȃ 

2 

T1URS̔  

0̔ T1UDISᾛ ֟ Ԋᴆ̆↕Ҋ ᴋѿԊᴆ֟ ѿҩ Ҭ ̔ 

( ҉ /Ҋ ) 

ᴆ T1UGᵝ 

ᵝ Ԋᴆ֟  

1̔ T1UDISᾛ ֟ Ԋᴆ̆↕ Ҋ↓Ԋᴆ ֟ Ҭ ̆ T1UIF 1̔ 

҉ /Ҋ  

1 

T1UDIS̔  

0̔ѿ Ҋ↓Ԋᴆ ̆֟ (UEV)Ԋᴆ̔ 

₮/Ҋ  

ᵝ Ԋᴆ֟ ᴆ ᵝᶏ ṿΏ῀ Ҭ 

1̔Ҍ֟ Ԋᴆ̆ (ARR_SHADȁPSC_SHADȁCCRx_SHAD)Ḡ ױ ṿȂ ᵝ Ҋ Ԋ

ᴆ⌠ ᴆ T1UGᵝ̆ № ᴪ ∆ Ȃ 

0 

T1CEN̔ᾛ  

0̔ ̕ 

1̔ᶏ Ȃ 

̔ ᴆ ԅT1CENᵝ ̆ ȁ ᵬȂ Ҋ ץ ꜚ ᴆ T1CEN

ᵝȂ 
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10.4.2. TIM1CR2̆ ̔0x212 

 
 
 
 
 
 
 
 
 

Bit 7 6 5 4 3 2 1 0 

Name T1ENCTRL reserved T1COMS reserved T1CCPC 

Reset 0 ̇ ̇ ̇ ̇ 0 ̇ 0 

Type RW RO RO RO RO RW RO RW 

7 

T1ENCTRL̔TIM2 ᶏ ᵝ 

0̔TIM2CR1Ҭ CENᵝ ῒ └ 

1̔TIM2CR1Ҭ ῤ ᶏ CEN TIM1CR1Ҭ T1CENᵝ̆ TIM2CR1 Ҭ T2CENҌᴪ T1CEN  

6:3 Ḡ ᵝ 

2 

T1COMS̔ / └ᵝ └  

0̔ / └ᵝҹ (T1CCPC=1)̆ T1COMGᵝ 1 Ṝ ֓ └ᵝ  ̕                                                                                                                                                                       

1̔ / └ᵝҹ (T1CCPC=1)̆ T1COMGᵝ 1 Ԋᴆ⌠ ֓ └ᵝ ̕ 

̔ ᵝ ԑ ₮ Ȃ 

1 Ḡ ᵝ 

0 

T1CCPC̔ / └ᵝ 

0̔T1SMOD, T1GP, T1CCxĔT1CCxNĔT1CCxP̆T1CCxNPᵝ(TIM1CCERx ) T1OCxMᵝ(TIM1CCMRx

) 

Ҍ ̕ 

1̔T1SMOD, T1GP, T1CCxĔT1CCxNĔT1CCxP̆T1CCxNP T1OCxMᵝ ̕ ᵝ ̆ ױ

ԅ 

T1COMGᵝ(TIM1EGR ) Ԋᴆ Ȃ 

̔ ᵝ ΐ ԑ ₮ ᵬ Ȃ 
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10.4.3. TIM1SMCR̆ ̔0x213 

 
 

Bit 7 6 5 4 3 2 1 0 

Name reserved T1TS[2:0] reserved T1SMS[2:0] 

Reset ̇ 0 0 0 ̇ 0 0 0 

Type RO-0 RW RW RW RO-0 RW RW RW 

7 Ḡ ᵝ 

6:4 

T1TS[2:0]̔  

3ᵝ ԍ ῀Ȃ 

000̔ῤ ITR0 ⌠TIM6 TRGO ( TIM6̆ ץ 0)  

001̔Ḡ   

010̔ῤ ITR2 ⌠TIM5 TRGO( TIM5̆ ץ 0) 

011̔Ḡ   

100̔TI1 (TI1F_ED) 

101̔ ῀1(TI1FP1) 

110̔ ῀2(TI2FP2) 

111̔  

̔ ֓ᵝ SMS=3ôb000 ץ̆ ᾧ ֟ Ȃ 

3 Ḡ ᵝ 

2:0 

T1SMS̔ / ׆/  

ԅ Ḥ ̆ Ḥ (TRGI) ҍ Ҭ ῀ ῏( ῀ └ └ ) 

000̔ / └  ï T1CEN=1̆↕ № ῤ ꜚȂ 

001̔ 1 ï TI1FP1 ̆ TI2FP2 ҉/Ҋ Ȃ 

010̔ 2 ï TI2FP2 ̆ TI1FP1 ҉/Ҋ Ȃ 

011̔ 3 ï ѿҩ ῀ ̆ TI1FP1 TI2FP2 ҉/Ҋ Ȃ 

100̔ ᵝ  ï Ҭ ῀(TRGI) ҉ ∆ ̆ ғ֟ ѿҩ Ḥ Ȃ 

101̔  ï ῀(TRGI)ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕ Ả (ᵖҌ ᵝ)Ȃ

ꜚ Ả Ȃ 

110̔  ï ῀TRGI ҉ ꜚ(ᵖҌ ᵝ)̆ ꜚ Ȃ 

111̔ 1 ï Ҭ ῀(TRGI) ҉ ꜚ Ȃ 

̔ TI1F_ED ҹ ῀(T1TS=100) ̆Ҍ ᶏ Ȃ ҹTI1F_ED  

TI1F ₮ѿҩ ‖̆ ῀ Ȃ 

̔ / ̆ ⱳ ᶏ  
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10.4.4. TIM1ETR, ̔0x214 

 
 

Bit 7 6 5 4 3 2 1 0 

Name T1ETP T1ECE T1ETPS[1:0] T1ETF[3:0] 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

7 

T1ETP̔  

ᵝ‗ ETR ETR ԍ ᵬȂ 

0̔ETRҌ ̆ ҉ ̕ 

1̔ETR ̆ ᵞ Ҋ Ȃ 

6 

T1ECE̔ ᶏ  

ᵝ ԍᶏ 2Ȃ 

0̔ 2̕ 

1̔ᶏ 2̆ ҹETRF Ȃ 

1̔T1ECE 1 ҍ TRGI ⌠ETRF 1 (TIM1SMCR Ҭ̆T1SMS=111̆

T1TS=111)Ȃ 

2̔ 2 ҍҊ↓ ᶏ ̔ , ᵝ , Ȃᵖ ̆ TRGI‗Ҍ ҍETRF

(TIM1SMCR Ҭ̆T1TSҌ ҹ111)Ȃ 

3̔ 1ҍ 2 ᶏ ̆ ῀ҹETRFȂ 

5:4 

T1ETPS[1:0]̔ №  

Ḥ EPRP Ҍ fMASTER/4Ȃ № ᵞETRP ̆  

EPRP ̆ ̔ 

00̔ № ῏ ̕ 

01̔EPRP /2̕ 

02̔EPRP /4̕ 

03̔EPRP /8Ȃ 

3:0 

T1ETF[3:0]̔  

ᵝ ӈԅETRP Ȃ ѿҩԊᴆ ̆ ⌠NҩԊᴆ ᴪ֟ ѿҩ

₮ ̔ 

0000̔ fMASTERץ̆              1000̔ fSAMPLING=fMASTER/8̆N=6 

0001̔ fSAMPLING=fMASTER̆N=2   1001̔ fSAMPLING=fMASTER/8̆N=8 

0010̔ fSAMPLING=fMASTER̆N=4   1010̔ fSAMPLING=fMASTER/16̆N=5 

0011̔ fSAMPLING=fMASTER̆N=8   1011̔ fSAMPLING=fMASTER/16̆N=6 

0100̔ fSAMPLING=fMASTER/2̆N=6   1100̔ fSAMPLING=fMASTER/16̆N=8 

0101̔ fSAMPLING=fMASTER/2̆N=8   1101̔ fSAMPLING=fMASTER/32̆N=5 

0110̔ fSAMPLING=fMASTER/4̆N=6   1110̔ fSAMPLING=fMASTER/32̆N=6 

0111̔ fSAMPLING=fMASTER/4̆N=8  1111̔ fSAMPLING=fMASTER/32̆N=8 
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10.4.5. TIM1IER̆ ̔0x215 
Bit 7 6 5 4 3 2 1 0 

Name T1BIE T1TIE T1COMIE T1CC4IE T1CC3IE T1CC2IE T1CC1IE T1UIE 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

7 

T1BIE̔ᾛ ┤ Ҭ  

0̔ ┤ Ҭ ̕ 

1̔ᾛ ┤ Ҭ Ȃ 

6 

T1TIE̔ Ҭ ᶏ  

0̔ Ҭ ̕ 

1̔ᶏ Ҭ Ȃ 

5 

T1COMIE̔ᾛ COMҬ  

0̔ COMҬ ̕ 

1̔ᾛ COMҬ Ȃ 

4 

T1CC4IE̔ᾛ / 4Ҭ  

0̔ / 4Ҭ ̕ 

1̔ᾛ / 4Ҭ Ȃ 

3 

T1CC3IE̔ᾛ / 3Ҭ  

0̔ / 3Ҭ ̕ 

1̔ᾛ / 3Ҭ Ȃ 

2 

T1CC2IE̔ᾛ / 2Ҭ  

0̔ / 2Ҭ ̕ 

1̔ᾛ / 2Ҭ Ȃ 

1 

T1CC1IE̔ᾛ / 1Ҭ  

0̔ / 1Ҭ ̕ 

1̔ᾛ / 1Ҭ Ȃ 

0 

T1UIE̔ᾛ Ҭ  

0̔ Ҭ ̕ 

1̔ᾛ Ҭ Ȃ 








































































































































































































































































































