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RISC CPU 

 ̧ ӟ 35  פ

 ̧ פ ҹ ̂ ԅ№ ̃ 

 ̧ פ ̔2T/4T 

V 125ns @ 2T, 16MHz, VDDÓ2.7V 

 ̧ 8 ᴆ  

 ̧ Ữ  

V ROM: 2k x 14bitŝFT60F12X̃ 

V RAM: 128 x 8bitŝFT60F12X̃ 

V EEPROM: 256 x 8bits 

 

 ̧  

V ңҩῤ  

V 16MHz HIRC 

V 32kHzᵞ ᵞⱳ LIRC 

V ᵣ ῀̆max. 20MHz 

V ᵣ  

V ᵣ Ҋ ꜚ 

V  

 ̧ 7ᵝ № 16ᵝ  

V ᵣ ̆ ‰  

 ̧ ҉  

 ̧ ᵞⱳ SLEEP 

 ̧ ᵬ ̔1.9V - 5.5V 

 ̧ ҙ ̔-40 - 85°C  

 ̧ ᵬ ̔16MHz 

V FSYS = 8MHz: 1.9V - 5.5V 

V FSYS = 16MHz: 2.7V - 5.5V 

 ̧ ᵞ ᵝ LVR:  

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

 ̧ ᵞ LVD:  

V 2.0/2.4/2.8/3.0/3.6/4.0V 

V ̆ ᶏ  

V ₮ ᵬҹ PWM ┤  

 ̧ ISP OCD 

V 3ҩ ᴆ  

V ᵝ̆ ̆ Ả̆  

 ̧ ROMḠ ⱳ  

 ̧ : SOP8, SOP14, SOP16, 

MSOP10,  

 

 

 ̧ GPIO 

V 14ҩ IO̔PORTA PORTC 

V Ҭ ̆PA0 ï PA7 

V 14ҩ ҉ Ҋ ⱳ ̆

ץ 1/2VDDẒ  

V ̂56/79mÃ

̂8/31mA, 4/31mA, 4/8/31mÃ 

ꜚ LED ̆  

V ᵝ ̔PA5 

 ̧ Timer0 

V 8 ᵝ № 8 ᵝ ̆

 

 ̧ Timer2 

V 4ᵝ № 4ᵝ № 16ᵝ

 

V ῤ  

V 3 ȁ PWM 

V 1 └ ԑ PWM ₮̆

⌠ 6ҩ IO҉ 

V ‖ 

V ̔HIRC̆ ᵣ ̆HIRC 2

Ṑ ̆ ᵣ 2 Ṑ ץ̆ פ

̆ ̆LIRC 

V Ҋ Ḡ ᵬ 

V ┤ ῀ 

V Buzzer  

V ‖  

 

 

 

 

 

 

 

 

 

 

 

 



Fremont Micro Devices                                                     FT60F12X/FT60F11X 

rev 1.06   2   2019-9-25 

 

 

 

 

 PROM( ) DROM(byte) SRAM(byte) I/Os Timers  

FT60F121-RB 

2048 256 128 

6 

8bit Timer0 

16bit Timer2 

SOP8 

FT60F122-RB 
12 SOP14 

FT60F122A-RB 

FT60F123-RB 
14 SOP16 

FT60F123A-RB 

FT60F12F-MRB 8 MSOP10 

FT60F111-RB 

1024 256 64 

6 

8bit Timer0 

16bit Timer2 

SOP8 

FT60F112-RB 
12 SOP14 

FT60F112A-RB 

FT60F11F-MRB 8 MSOP10 
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A ∆  

B 

ῤ ᴨ  C 

D 

E 

ⱴ LVDP⌠WDTCON.7̆ ץ └ LVD  

MSCON PSRAH[4:3] ץ Ώ̂ Ώ̆ 0̃ 

ԅ Timer2 HIRC 2Ṑ  

PA2̆PA3̆PA7 ҉Ҋ ᶏ ̆῏ ֓ IO ῀ 

PA6 CLKO ⌠ PC5 

PWM ₮ P1B P1A2N Ҋ №≢ P1POL[6:5] └̆p ┤ Ҋ

P1POL[5:6] └  

ⱴ LVD ᵝ UCFG2.5̆0ҹᶏ ̆1ҹ  
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12.5.3. PORTĂ 0x05 ......................................................................................... 80 

12.5.4. TRISC̆ 0x87 .......................................................................................... 81 

12.5.5. PORTC̆ 0x07 ......................................................................................... 81 

12.5.6. WPUC̆ 0x93 .......................................................................................... 81 
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1. ⱳ ᵝ 

EPI

CPU

DROM

256B
FLASH

2 Kw

SFR

SRAM

128B

STALL

PADDR

EEADDR

EDAT

PDAT

EEWDAT

SFR_BUSIO_CTRL

ADDR & WDAT BUS

T0/T2 RSTC/OST/

PWRT/BOOT
CLKC

H/LIRC

EC/XTCK

BOR_RSTN

POR_RSTN

CFG

CTRL BUS

O
C

D

SCK

SDA

CMDs

PWM

Note: 1 word= 14 bits here.

IO

SFR_BUS

 

1.1 ᵣⱳ  
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1.1. Ỵ  

Implemented

Implemented

0

0x1FFF

0x2000

0x205F

UCFG0

UCFG1

UCFG2

...

...

FCFG0

FCFG1

FCFG2

FMD INFOx

...

0x2000

0x2001

0x2002

0x2003

...

0x2010

0x2011

0x2020

...

0x2021

...

...

0x2012

Reserved

Not Implemented

Main

Area

USER/

FACT/

INFO

Pages

0x204F

0x7FF

USER

FACT

INFO

...

...

FMD INFO30x205F

...

 

1.2  

 

Ữ ҹ 13ᵝ̂0x0000 ï 0x1FFF̃̆ 8K Ȃ 

 

Ữ ̆ ҹ 16 ̂ ̆ᵝ ҹ 14bit Ȃ̃FT60F12X ԅ 2K ᾝ

̂0x0000 ï 0x07FF̃̆ ⱴ҉ 6ҩ ȁ ̆ ῍ 2K+64ҩ ̆ ҩ ROM

ѿ῍ 134 Ȃ 

 

№ Ҋ̔ 

0ï0x07FF̆ Һ  

0x800ï0x1FFF̆ ̆Ḡ  

0x2000ï0x205F̆ Ḥ  
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1.2. ᵣ  

1

2

3

4

5

6

7

8

FT60F123-RB

VSS

PA0/ICSPCLK

PA1/ICSPDAT

PA2/T0CKI/INT/[P1C]/BK0

PA3/P1C

PC0/[P1A2N]

PC1/[P1A2]

PC2/[P1A1N]

VDD

OSC1/CLKI/PA7

OSC2/CLKO/PA6

[P1B]/ELVD/MCLRB/PA5

P1B/PA4

P1A0/PC5

P1A0N/PC4

[P1A1]/PC3 9

10

11

12

13

14

15

16

4/8/31 mA
8/31 mA

4/31 mA

ⱬ

1.3 SOP16 ᵝ̆FT60F123-RB 

 

 

1

2

3

4

5

6

7

8

FT60F123A-RB

PA1/ICSPDAT

PA2/T0CKI/INT/[P1C]/BK0

PA3/P1C

GND

PC2/[P1A1N]

PC1/[P1A2]

PC0/[P1A2N]

PC3/[P1A1]

ICSPCLK/PA0

OSC2/CLKO/PA6

OSC1/CLKI/PA7

VDD

[P1B]/ELVD/MCLRB/PA5

P1B/PA4

P1A0/PC5

P1A0N/PC4 9

10

11

12

13

14

15

16

1.4 SOP16 ᵝ̆FT60F123A-RB 

 

 

1

2

3

4

5

6

7

FT60F112-RB

FT60F122-RB

VSS

PA0/ICSPCLK

PA1/ICSPDAT

PA2/T0CKI/INT/[P1C]/BK0

PA3/P1C

PC0/[P1A2N]

PC1/[P1A2]

VDD

OSC1/CLKI/PA7

OSC2/CLKO/PA6

[P1B]/ELVD/MCLRB/PA5

P1B/PA4

P1A0/PC5

P1A0N/PC4 8

9

10

11

12

13

14

1.5 SOP14 ᵝ̆FT60F112/122-RB 
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1

2

3

4

5

6

7

FT60F112A-RB

FT60F122A-RB

PA1/ICSPDAT

PA2/T0CKI/INT/[P1C]/BK0

PC2/[P1A1N]

GND

PA3/P1C

PC3/[P1A1]

PC4/P1A0N

ICSPCLK/PA0

OSC2/CLKO/PA6

OSC1/CLKI/PA7

VDD

[P1B]/ELVD/MCLRB/PA5

P1B/PA4

P1A0/PC5 8

9

10

11

12

13

14

1.6 SOP14 ᵝ̆FT60F112A/122A-RB 

 

 

1

2

3

4

5

FT60F11F-MRB

FT60F12F-MRB

VSS

PA0/ICSPCLK

PA1/ICSPDAT

PA2/T0CKI/INT/[P1C]/BK0

PC5/P1A0

VDD

OSC1/CLKI/PA7

OSC2/CLKO/PA6

[P1B]/ELVD/MCLRB/PA5

P1B/PA4 6

7

8

9

10

1.7 MSOP10 ᵝ̆FT60F11F/12F-MRB 

 

 

1

2

3

4

FT60F111-RB

FT60F121-RB

VSS

PA0/ICSPCLK

PA1/ICSPDAT

PA2/T0CKI/INT/[P1C]/BK0

VDD

[P1B]/ELVD/MCLRB/PA5

P1B/PA4

P1A0/PC5 5

6

7

8

1.8 SOP8 ᵝ̆FT60F111/121-RB 

 

̔ 

1. [] ⱳ ̕ 

2. 3 PWM P1A, P1B, P1C̆ῒҬ P1A ԑ ₮̂P1A0/0N 1 ̃̆

⌠[P1A1]/[P1A1N] [P1A2]/[P1A2N]̆ ̕ 

3. ԍ E ̆ ₮ⱳ ̂CLKÕ PC5̆ Ҍ PA6̕ 
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1.3.  

 ⱳ  
῀Ḥ

 

₮Ḥ

 
ΐᵣ  ҉Ҋ  

VDD Supply ð ð ῀ ð 

OSC1/CLKI/PA7 

OSC1 XTAL ð ᵣ/  ð 

CLKI CMOS ð ῀ ð 

PA7 CMOS CMOS PORTA IO, IOC Õ 

OSC2/CLKO/PA6 

OSC2 ð XTAL ᵣ/  ð 

CLKO ð CMOS 
פ ₮ 

(E PC5) 
ð 

PA6 CMOS CMOS PORTA IO, IOC Õ 

[P1B]/ELVD/MCLRB/PA5 

P1B ð CMOS PWM1B 2 ₮ ð 

ELVD AN ð LVD ῀ ð 

MCLRB CMOS ð ᵝ ῀ PU 

PA5 CMOS CMOS PORTA IO, IOC Õ 

P1B/PA4 
P1B ð CMOS PWM1B ₮ ð 

PA4 CMOS CMOS PORTA IO, IOC Õ 

P1A0/PC5 
P1A0 ð CMOS PWM1A0 ₮ ð 

PC5 CMOS CMOS PORTC IO Õ 

P1A0N/PC4 
P1A0N ð CMOS PWMA1 ₮ ð 

PC4 CMOS CMOS PORTC IO Õ 

[P1A1]/PC3 
[P1A1] ð CMOS PWM1A2 ₮ ð 

PC3 CMOS CMOS PORTC IO Õ 

[P1A1N]/PC2 
[P1A1N] ð CMOS PWM1A3 ₮ ð 

PC2 CMOS CMOS PORTC IO Õ 

[P1A2]/PC1 
[P1A2] ð CMOS PWM1A4 ₮ ð 

PC1 CMOS CMOS PORTC IO Õ 

[P1A2N]/PC0 
[P1A2N] ð CMOS PWM1A5 ₮ ð 

PC0 CMOS CMOS PORTC IO Õ 

P1C/PA3 
P1C ð CMOS PWM1C ₮ ð 

PA3 CMOS CMOS PORTA IO, IOC Õ 

BK0/[P1C]/INT/T0CKI/PA2 

BK0 CMOS ð PWM┤ ῀ Õ 

P1C ð CMOS PWM1C 2 ₮ ð 

T0CKI CMOS ð T0 ῀ Õ 

INT CMOS ð Ҭ ῀ Õ 

PA2 CMOS CMOS PORTA IO, IOC Õ 

ISCPDAT/PA1 
ISCPDAT CMOS CMOS  ð 

PA1 CMOS CMOS PORTA IO, IOC Õ 

ISCPCLK/PA0 
ISCPCLK CMOS ð  ð 

PA0 CMOS CMOS PORTA IO, IOC Õ 

VSS Ground ð ð ῀ ð 

IOC̔ Ҭ  
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2. ⱳ  

2.1. SFRЇBANK0 

 

ADDR Name bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 POR reset 

BANK0  

0 INDF ᶏ FSR ῤ Ữ ̂ ̃ xxxx xxxx 

1 TMR0 Timer0  xxxx xxxx 

2 PCL ᵞ 8ᵝ 0000 0000 

3 STATUS ð ð PAGE /TF /PF Z HC C --01 1xxx 

4 FSR  xxxx xxxx 

5 PORTA PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0 xxxx xxxx 

6 ð ð ---- ---- 

7 PORTC ð ð PC5 PC4 PC3 PC2 PC1 PC0 --xx xxxx 

8 ð ð ---- ---- 

9 ð ð ---- ---- 

A PCLATH ð ð ð 5ᵝ  ---0 0000 

B INTCON GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

C PIR1 EEIF CKMIF LVDIF ð ð OSFIF TMR2IF ð 0000 0000 

D FOSCCAL ð ð FOSCCAL[5:0] --xx xxxx 

E P1ADTL P1A ᵞ 8ᵝ 0000 0000 

F P1BDTL P1B ᵞ 8ᵝ 0000 0000 

10 P1CDTL P1C ᵞ 8ᵝ 0000 0000 

11 TMR2L Timer2[7:0] 0000 0000 

12 T2CON0 PR2U TOUTPS[3:0] TMR2ON T2CKPS[1:0] 0000 0000 

13 TMR2H Timer2[15:8] 0000 0000 

14 P1ADTH P1A 8ᵝ 0000 0000 

15 P1BDTH P1B 8ᵝ 0000 0000 

16 P1CON P1AUE P1DC[6:0] 0000 0000 

17 P1BR0 P1BEVT P1BKS[2:0] P1BSS[1:0] P1ASS[1:0] 0000 0000 

18 WDTCON LVDP WCKSRC[1:0] WDTPS[3:0] SWDTEN 0000 1000 

19 P1BR1 P1C2SS[1:0] P1B2SS[1:0] P1CALT P1BALT P1CSS[1:0] 0000 0000 

1A P1CDTH P1C 8ᵝ 0000 0000 

1B MSCON ð ð PSRCAH[1:0] SLVREN CKMAVG CKCNTI T2CKRUN 0011 0000 

1C SOSCPRL SOSCPR [7:0] 1111 1111 

1D SOSCPRH ð ð ð ð SOSCPR [11:8] ---- 1111 

1E P1AUX ð ð ð ð P1CF2E P1CF2 P1BF2E P1BF2 ---- 0000 

1F T0CON0 ð ð ð ð T0ON T0CKRUN T0CKSRC[1:0] ---- 1000 

20ï3F SRAM BANK0, (32Bytes) Physical address0x20ï0x3F̂FT60F11X №̃ xxxx xxxx 

40ï7F SRAM BANK0, (64Bytes) Physical address0x40ï0x7F  
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2.2. SFRЇBANK1 

 

̔ 

1. INDFҌ ̕ 

2. № ̕ 

3. ᵝҌ Ώ ץ1̆ ᴪ ⌠̕ 

 

 

 

 

 

 

ADDR Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 POR reset 

BANK1  

80 INDF ᶏ SFR ῤ Ữ ̂ ̃ xxxx xxxx 

81 OPTION /PAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 

82 PCL ᵞ 8ᵝ 0000 0000 

83 STATUS ð ð PAGE /TF /PF Z HC C --01 1xxx 

84 FSR  xxxx xxxx 

85 TRISA PORTA └ 1111 1111 

86 ð ð ---- ---- 

87 TRISC ð ð TRISC[5:0] --11 1111 

88 PSRCA PORTA  1111 1111 

89 WPDA PORTAҊ └ 0000 0000 

8A PCLATH ð ð ð 5ᵝ  ---0 0000 

8B INTCON GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

8C PIE1 EEIE CKMIE LVDIE ð ð OSFIE TMR2IE ð 000- -00- 

8D WPDC ð ð PORTCҊ └ --00 0000 

8E PCON LVDM LVDL[2:0] LVDEN LVDW /POR /BOR 0000 00qq 

8F OSCCON LFMOD IRCF[2:0] OSTS HTS LTS SCS 0101 x000 

90 P1OE P1COE P1BOE P1A2NOE P1A2OE P1A1NOE P1A1OE P1A0NOE P1A0OE 0000 0000 

91 PR2L PR2[7:0]̆Timer2 ̆ᵞ 8ᵝ 1111 1111 

92 PR2H PR2[15:8]̆Timer2 ̆ 8ᵝ 1111 1111 

93 WPUC ð ð PORTC҉ └ --00 0000 

94 PSRCC ð ð PORTC  --11 1111 

95 WPUA WPUA[7:0] 1111 1111 

96 IOCA IOCA[7:0] 0000 0000 

97 PSINKA PSINKA[7:0] 0000 0000 

98 ð ð 0000 0000 

99 P1POL P1CP P1BP P1A2NP P1A2P P1A1NP P1A1P P1A0NP P1A0P 0000 0000 

9A EEDAT EEDAT[7:0] 0000 0000 

9B EEADR EEADR[7:0] 0000 0000 

9C EECON1 ð ð WREN3 WREN2 WRERR WREN1 ð RD --00 x0-0 

9D EECON2 ð ð ð ð ð ð ð WR ---- ---0 

9E T2CON1 ð ð ð P1OS P1BZM T2CKSRC[2:0] ---0 0000 

9F PSINKC ð PSINKC[5:0] --00 0000 

A0ïBF SRAM BANK1 (32Bytes), Physical address 0x00ï0x1F̂FT60F11X №̃ xxxx xxxx 

C0ïEF ð ---- ---- 

F0ïFF SRAM, BANK0 0x70ï0x7F xxxx xxxx 
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2.2.1. STATUS ̆ 0x03̆0x83 

Bit 7 6 5 4 3 2 1 0 

Name ð ð PAGE /TF /PF Z HC C 

Reset ð ð 0 1 1 x x x 

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

 

Bit Name Function 

7:6 NA ̆ 0 

5 PAGE 

PAGE: Ữ ᵝ̂ ԍ ̃ 

1 = Bank 1̂80h - FFh̃ 

0 = Bank 0̂00h - 7Fh̃ 

4 /TF 

/TF: ᵝ 

1 = ҉ ̆ ԅCLRWDT פ SLEEP פ 

0 = WDT ₮ 

3 /PF 

/PF: ᵝ 

1 = ҉ ᵝ ԅ CLRWDT פ 

0 = ԅ SLEEP פ 

2 Z 

Z: ᵝ 

1 = ҹ  

0 = Ҍҹ  

1 HC 

HC: ᵝ/ Ṣᵝᵝ̂ADDWFȁADDLIȁSUBLI SUBWF ̃פ Ȃ ԍṢᵝ̆ Ȃ 

1 = 4ᵞᵝ ᵝ ԅ ᵝ 

0 = 4ᵞᵝ ᵝ ᵝ 

0 C 

C̔ ᵝ/ Ṣᵝᵝ̂ADDWFȁADDWIȁSUBWI SUBWF ̃פ 

1 = ᵝ ԅ ᵝ 

0 = ᵝ ᵝ 

 

 

/TF /PF ᴆ 

1 1 ҉ ᵞ ᵝ 

0 U WDT ᵝ 

0 0 WDT  

U U Ҋ MCLR ᵝ 

1 0 Ҋ MCLR ᵝ 

 

̔ 

1. ῒ ѿ ̆ Ӟ ᵬҹᴋᵥץ פ Ȃ ѿ פ ZȁHC C

ᵝ ץפ ᵬҹ ̆ ҈ᵝ Ώ ᵬ̆ ױ ̆

1 0Ȃ ̆ ѿ ᵬҹ פ ̆STATUS ῤ

Ҍѿ ̕ 

2. ᶏ BCRȁBSRȁSWAPR STR פ Ȃ 
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2.3. UCFGx 

2.3.1. UCFG0̆PROM 0x2000 

Bit 7 6 5 4 3 2 1 0 

Name ð CPB MCLRE PWRTEB WDTE FOSC<2:0> 

POR val. ð 1 0 1 0 3ôb111 

 

ᵝ   

7 N/A Ḡ ᵝ̆ 0 

6 CPB 

1̔Flash ῤ ҌḠ  

0̔ ꜚ Flashῤ Ḡ ̆MCU ̆ұ Ҍ  

̔ 

ᵝ 1 Ώҹ 0̆ Ҍ 0 Ώҹ 1Ȃ 0 Ώ 1 ѿ ѿ

USER_OPT ῤ ᵬ̆ ғ ҉ CPB ҹ 1 

5 MCLRE 
1̔PA5/MCLR MCLRⱳ ̆ ᵝ  

0̔PA5/MCLR GPIO 

4 PWRTEB 
1̔PWRT  

0̔PWRTᶏ  

3 WDTE 
1̔WDTᶏ ̆ Ҍ  

0̔WDT ̆ᵖ WDTCON SWDTENᵝ WDTᶏ  

2:0 FOSC[2:0] 

000̔LP ̆PA6/PA7 ᵞ ᵣ 

001̔HS ̆PA6/PA7 ᵣ 

010̔ ̆PA6ҹ IOⱳ ̆PA7 ῀ 

011̔ 

ԍ A~D ̆INTOSC ̆PA6 ₮ 2№ ̆PA7ҹ IO  

ԍ E ̆INTOSC ̆PC5 ₮ 2№ ̆PA7ҹ IO  

1xx̔INTOSCIO ̆PA6ҹ IO ̆PA7ҹ IO  
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2.3.2. UCFG1̆PROM 0x2001 

Bit 7 6 5 4 3 2 1 0 

Name ð CSUMEB TSEL FCMEN IESO RDCTRL LVREN1 LVREN0 

POR val. ð 1 1 1 1 0 1 1 

 

ᵝ   

7 N/A Ḡ  

6 CSUMEB 

Checksum enable 

1̔ checksumⱳ  

0̔ᶏ checksumⱳ ̆boot ̆ ᴆ ꜚ 2K PROM ᾝῤ ⱴ̆ ҍ

0x2007 ᾝῤ ̆ ⱳ̕ CPU Ҍ  

5 TSEL 

פ ᵝ 

1̔ פ ҹ 2T 

0̔ פ ҹ 4T 

4 FCMEN 

ᶏ  

1̔ᶏ  

0̔  

3 IESO 

ᶏ  

1̔ᶏ  

0̔  

2 RDCTRL 

₮ └ 

1̔ PAD҉ ṿ 

0̔ Latch҉ ṿ 

1:0 LVREN[1:0] 

ᵞ ᵝ  

00̔ᶏ ᵞ ᵝ 

01̔LVR MSCON SLVREN‗  

10̔MCU LVR̆ ῏ LVR̆ SLVRENᵝ ῏ 

11̔ ᵞ ᵝ 
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2.3.3. UCFG2̆PROM 0x2002 

Bit 7 6 5 4 3 2 1 0 

Name UDMY3 UDMY2 UDMY1 RBTENB LVRS[3:0] 

POR val. 1 1 0 1 4ôb0000 

 

ᵝ   

7:6 UDMYx Όᵩᵝ 

5 LVDDEB 

ԍ A~D ̆ ᵝ ӈ 

ԍ E ̆ ҹ LVD ᶏ ᵝ 

0 = ᶏ LVD ̆ ҹ 3~4ҩ  

1 = LVD  

4 RBTENB 

WDT ᵝ BOOTᶏ ᵝ 

1 = WDT ᵝ֟ BOOT 

0 = ᾛ WDT ᵝ֟ BOOT 

3:0 LVRS[3:0] 

ᵞ ᵝ ṿ  

ṿ  

1010 

Ḡ ṿ 

1011 

1100 

1101 

1110 

1111 

0000 

0001 

0010 

0011 2.0V 

0100 2.2V 

0111 2.5V 

0110 2.8V 

0111 3.1V 

1000 3.6V 

1001 4.1V 
 

2.4. PCL PCLATH 

̂PC ҹ̃ 11ᵝ Ȃῒᵞ 8ᵝ Ώ PCL ̆ 3 ᵝ̂ PC<10:8>̃ PCLATH̆

Ҍ ΏȂ ᵝ P̆C 0ȂҊ ԅ PCṿ ң Ȃ LCALL

LJUMP ̆פ ԍ Ҭפ ᵬ ҹ 11ᵝ̆ PC↨ 11ᵝ̆ ץ PCLATH Ҍ

⌠Ȃ 

0710

PCH PCL

PCLATH

8

PCLҹץ פ LJUMP, LCALL פ

3
PCLATH<2:0>

0710

PCH PCL

PCLATH

8

ALU8

OPCODE<10:0>

11

 
2.4.1 Ҍ ’Ҋ PC ⱴ  
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2.4.1. ḱ PCL 

ᴋᵥץ PCL ҹ פ ᶏ PC<10:8>ᵝ PCLATHῤ Ȃף

3ᵝΏ῀ PCLATH ῤ Ȃ 

 

LJUMP פ ⱴ῀Ẓ ̂ADDWR PCL̃ Ȃ ḱ PCL

⌠ № ̂ LJUMP̃ ≢ ȂẊ PCLATH ҹ ̆

ԍ 255 ̆פ Ữ ᵞ 8ᵝ Ҭ ׆ 0xFF ⌠ 0x00̆ Ӈ

ҍ ῤ ӊ ̆PCLATH Ȃ 

2.5. INDF FSR  

INDFҌ ̆ INDF ֟ ̆ ҹ 0ï255Ȃᴋᵥᶏ INDF

̆פ ҉ ᴆ FSR ᾝ Ȃ 

 

INDF ᵬ 0Ȃ INDF Ώ ᵬ̂ ᴪ ᵝ Ȃ̃ 

 

BANK0

SFR 

SPACE

BANK1

0x000

0x07F

0x080

0x0FF

 

2.5.1  

2.6. ῗԓ Ḧ ᵣ 

2.1/1.2 ̆SFR № ᵝ ̆ ᵝ Ḡ

ᵝ̆ ᴆ 0̆Ώ Ȃ 

 

Ҍ ֓Ḡ ᵝΏ 1̆ ᴪ ץ ̆ ҹ ֟ ᴪ ⌠

ᵝȂ 
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3.  

OSC2

OSC1

32768Hz

C1=12pF

C2=12pF

~

16M Internal Osc P
rescaler

System Clock

INTOSC

XT/LP/EC

/Sleep

IRCF<2:0> (OSCCON Register)

FOSC<2:0> 

Configuration Word Register)

(SCS<0> OSCCON Register)
111

110

101

100

011

010

001

000

16M

4M
2M
1M
500k

8M

~

32K Internal Osc

Power-up timer (PWRT)

Watchdog timer (WDT)

Fail safe clock monitor(FSCM)

T0CKSRC[1:0]

HIRC

LP

XT

פ

To Timer0

WCKSRC[1:0]

HIRC

LP

XT

LIRC

To WDT

HIRC

LIRC

 

3.1  

 

4ҩ ̔2ҩῤ RC ̂ ȁᵞ ̃̆ 1ҩ ᵣ ̆1ҩ ῀ Ȃ

ῤ 1ҩῤ 16M ‰ (HIRC)̆1ҩῤ 32K/256K(LIRC)ᵞ ᵞⱳ Ȃ

֓ № ץ ᶫ Ȃ 

 

№ ᶛ OPTION IRCF<2:0>ᵝ └Ȃ 

3.1.  

№ҹ ῤ Ȃ 

 ̧ ᶭ ᶫ ̆ EC ̆ ᵣ XTȁLP Ȃ 

 ̧ ῤ ῤ ԍ Ҭ̆ 16MHz 32kHzᵞ Ȃ 

OSCCON ᵝ̂SCS̃ ῤ Ȃ 

 

 

 

 



Fremont Micro Devices                                                     FT60F12X/FT60F11X 

rev 1.06   22   2019-9-25 

3.2.  

3.2.1. ̂OST̃ 

ҹ LPȁXT ̆ ̂OST̃ OSC1 1024 Ȃ

҉ ᵝ̂POR̃ӊ ץ ҉ ̂PWRT̃ ̂ ᶏ ̃ ̆ ᴡ׆

Ҭ Ȃ ̆ Ҍ ̆ ẢȂOST Ḡᶏ ᵣ

ꜚ ᶫ Ḥ Ȃ ӊ ℗ ̆ ѿ

ᶏץ Ȃ 

 

̔OST ԅ WDT ̆ OST ᵣ ̆WDTⱳ ̆ OST ₮

̆WDTⱳ ̂ ╠WDT ᶏ Ȃ̃ 

3.2.2. 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 

3.2.3. LP XT  

LP XT ⌠ OSC1 OSC2 ᵣ ᶏ Ȃ 

ῤ ᵞ ץ̆ Ȃ 

LP ῤ ᵞ Ȃ 

LP ң Ҭ Ȃ ֽ ԍ ꜚ 32.768 kHz ̂ Ȃ̃XT

ῤ Ȃ 
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3.3. Ὺ  

ңҩ ῤ ̆ ҹ Ȃ 

1. HIRĈ ῤ ̃₮ ‰̆ ᵬ ҹ 16MHzȂ 

2. LIRĈᵞ ῤ ̃ ‰̆ ᵬ ҹ 32 kHzȂ ᴆ OSCCON ῤ

ᵝ IRCF<2:0> ᵬ̆ Ȃ 

OSCCON ̂SCS̃ᵝ̆ ῤ ӊ Ȃ 

 

ῤ HIRC₮ ‰ 16MHz @ 2.5V/25ŅȂ ‰ └ ҉ Ẓ

̆ HIRC ᴪ⌠ ᵬ ᵬ ̆ῒ ᴪ ѿ Ȃ 

 

ԅ₮ ‰ ̆ ᶫԅѿ ᶫ HIRC ̔ FOSCCAL ṿ ΏȂ

FOSCCAL ∆ ṿ Ḡ HIRC ҉ ᵬ 16MHz̆ ṿ IC ҉ᴪ Ȃ ∆ ṿҹ

FOSCCAL[s]̆ ᵬ 16M̆ 1ҩ LSb↕ HIRC ҹ 130kHzȂFOSCCAL[5:0]

HIRC ₮ ῏ Ҋ̔ 

 

FOSCCAL[5:0]ṿ HIRC ₮ ̂16Mҹᶛ̃̆ ᵝ kHz 

FOSCCAL[s]-n (16000-n*130) 

é.. é.. 

FOSCCAL[s]-2 16000-2*130=15740 

FOSCCAL[s]-1 16000-1*130=15870 

FOSCCAL[s] 16000 

FOSCCAL[s]+1 16000+1*130=16130 

FOSCCAL[s]+2 16000+2*130=16260 

é.. é.. 

FOSCCAL[s]+n (16000+n*130) 

 

3.3.1. ᵝ̂IRCF̃ 

16MHz HIRC 32kHz LIRC ₮ ⌠ № ̂ 3.1 Ȃ̃OSCCON ῤ

ᵝ IRCF<2:0> ԍ ῤ ₮Ȃ ᴆ Ҋץ 8ҩ ӊѿ̔ 

 ̧ 16MHz 

 ̧ 8MHz 

 ̧ 4MHẑ ᵝ ṿ̃ 

 ̧ 2MHz 

 ̧ 1MHz 

 ̧ 500 kHz 

 ̧ 250 kHz 

 ̧ 32 kHz 
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3.3.2. HIRC LIRC ℗  

LIRC HIRCӊ ℗ ̆ ҹԅ ῏ ̂ 3.2 3.3 Ȃ̃ ’Ҋ̆

OSCCON IRCFᵝ ḱ ӊ ȁ ӊ╠̆ ѿҩ ȂOSCCON LTS

HTSᵝ LIRC HIRC ╠ ꜚ Ȃ Ҋ̔ 

1. OSCCON IRCF<2:0>ᵝ ḱ  

2. ῏ ̆ ѿҩ ꜚ  

3. ℗ ╠ Ҋ ⌠  

4. CLKOUTḠ ҹᵞ̆ ℗ ңҩ Ҋ ⌠  

5. CLKOUT ⌠ ȂOSCCON HTS LTSᵝ  

6. ℗  

 

IRCF=0             IRCF/=0

HIRC ꜚ

2ҩҊ ῏ 2ҩҊ ℗

HIRC

LIRC

IRCF

SYSCLK

 

3.2 ℗ ⌠  

 

IRCF/=0 IRCF=0

ꜚ

2ҩ Ҋ

2ҩҊ ῏

HIRC

LIRC

IRCF

SYSCLK

 

3.3 ℗ ⌠  
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3.3.3. ҍ ᵬ ῏  

̆MCU ᵬ ̂ ῃ ᵬ ̃ ̆ᶛ ̆2T ᵬ Ҋ

16M̆VDD 2.7V҉ץȂ 

 

FT60F12x ↓ ҉ ᵝ VPOR 1.6V ̆ ҉ VDD VPORӊ ᵝ ̆

Ῥ 4ms ӊ ҉ ̆ Ȃפ ԍѿ֓ ҉ ғ 16M/2T ̆

VDD׆ VPOR҉ ⌠ 2.7V VDDmin ̆ ñ òῤ ℗ ⌠

16M ̆MCU Ȃ 

 

VDDMIN

VPORå1.6V

POR RSTN

 

3.4 ҉ ñ ò 

 

ԍ ҉ ̆ Ҋ₃ץ ᾧ ’ ̔ 

1. LVR ᶏ ғ ṿ̆ 16M/2T 2.8V ᵝ ̕ 

2. ҉ ᵝ ̆ ᴆ VDD ⌠ ῃ ᵬ Ῥ℗ ⌠ 16M ̆

ѿ ῬẠ ∆ ̕ 

3. ᶏ PWRT ̆PWRT ҹ 64ms̆ ᵝ ≠ԍ VDD ⌠

ᵬ ̕ 

 

҉ץ 3 Ҭ̆ 1 ̆ ҹ Ҍֽ ‗҉ ̆ ᵬ

VDD Ȃ 

3.4. ⅓  

ᴆ OSCCON ̂SCS̃ᵝ ᵬ̆ ῤ

ӊ ℗ Ȃ 
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3.4.1. ̂SCS̃ᵝ 

OSCCON ̂SCS̃ᵝ ԍ CPU Ȃ 

 ̧ OSCCON ᵝ SCS = 0 ̆ ̂UCFG0̃Ҭ FOSC<2:0>ᵝ

‗ Ȃ 

 ̧ OSCCON ᵝ SCS = 1 ̆ OSCCON IRCF<2:0>ᵝ ῤ

Ȃ ᵝ ̆OSCCON SCS Ȃ 

̔ᴋᵥ ᴆ ℗ ̂ ֟ ꜚ Ḡ ̃ Ҍᴪ OSCCON

SCSᵝȂ OSCCON OSTSᵝץ ╠ Ȃ 

3.4.2. ̂OSTS̃ᵝ 

OSCCON ̂OSTS̃ᵝ ԍ ̆ ῤ

Ȃ ̂UCFG0̃ FOSC<2:0> ӈȂOSTS ≢ LP XT

Ҋ̆ ̂OST̃ Ȃ 

3.5. ꜠  

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 ̂ 3.2.1 ñ

ò̃ȂOST Ả ̆ ⌠ 1024 Ȃ ꜚ OST ᶏ ῤ

ᵬ̆ᶏף Ȃ OST ⌠ 1024ғ OSCCON OSTSᵝ

1 ̆ ℗ Ȃ 

3.5.1. ꜚ  

Ҋץ ꜚ ̔ 

 ̧ ̂UCFG1̃Ҭ ᵝ IESO = 1̕ῤ / ℗ ᵝ̂ᶏ ꜚ Ȃ̃ 

 ̧ OSCCON ᵝ SCS = 0Ȃ 

 ̧ ̂CONFIG̃Ҭ FOSC<2:0> ҹ LP HS Ȃ 

 

Ҋ↓ ᵬӊ ̆ ῀ ꜚ ̔ 

 ̧ ҉ ᵝ̂POR̃ғ҉ ̂PWRT Ȃ̃ 

 ̧ ̂ᶏ ̃ ̆ ᴡ׆ Ȃ 

ҹ LP XT ץ ᴋѿ ̆ Ӈ ꜚ Ȃ ҹ POR

ᴡ׆ Ҭ ₮ ̆ Ҍ Ȃ 
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3.5.2. ꜚ  

҉׆ .1 ᵝ ᴡ Ҭ  

2. ᶏ ῤ ץ OSCCON IRCF<2:0>ᵝ  פ

3. OSTᶏ ̆ 1024ҩ  

4. OST ̆ ῤ Ҋ ⌠  

5. OSTS 1 

6. Ḡ ҹᵞ̆ ⌠ ҊѿҩҊ ⌠ ̂LP HS ̃ 

7. ℗ ⌠  

3.5.3. ᶏ  

ᶏ ̆ ᴆ Ώ OPTION ᵞ 4ᵝ̂PSĂPS[2:0]̃̆ WDTCON

WDTPSᵝ̆↕ ∞ ⌠ OSCCON.OSTS ԍ 1 ṜῬ Ώ ץ̆ױ ᾧWDT ₮Ȃ 

3.6. Ḧ  

Ḡ ̂FSCM̃ᶏ ᴆ ₮ ׅ ᵬȂFSCM

̂OST̃⌠ ᴋѿ ┴ ȂFSCM ̂UCFG1̃Ҭ

FCMENᵝ 1 ᶏ ȂFSCM ԍ ̂LPȁHS EC Ȃ̃ 

Q

Q
SET

CLR

S

R

̂LP/HS/EC)

№
÷64

LIRC

~32KHz

 ֟

Ḥ

3.5 FSCM  

3.6.1. Ḡ  

FSCM ҍ FSCM ȂLIRC ץ 64̆ ֟ ԅ

Ȃ 3.4Ȃ ῤ ѿҩ Ȃ ҩҊ ̆ 1Ȃ

ҩ҉ ̆ Ȃ ҩ Һ ᶭ ῀ᵞ ̆

⌠ Ȃ 
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3.6.2. Ḡ ᵬ 

₮ F̆SCM ᴆ ℗ ⌠ῤ ̆ PIR1 OSFIF ᵝ 1Ȃ

PIR1 OSFIEᵝ 1 ᵝ 1̆ ֟ Ҭ Ȃ ᴆ ᴆ ᴪ ⁞

֟ Ȃ ῤ ̆ ⌠ ᴆ ᴆ ⱳ

℗ ᵬȂ 

 

FSCM ῤ OSCCON IRCF<2:0>ᵝ‗ Ȃ ᶏῤ ץ ╠

ץ Ȃ 

3.6.3. 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 

3.6.4. 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 

 

3.7. ғ ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

UCFG0 0x2000 ð CPB MCLRE PWRTEB WDTE FOSC2 FOSC1 FOSC0 -qqq qqqq 

OSCCON 0x8F LFMOD IRCF2 IRCF1 IRCF0 OSTS HTS LTS SCS 0101 x000 

FOSCCAL 0x0D ð HIRCḱ ᵝ --xx xxxx 
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3.7.1. OSCCON ̆ 0x8F 

Bit 7 6 5 4 3 2 1 0 

Name LFMOD IRCF[2:0] OSTS HTS LTS SCS 

Reset 0 3ôb100 1 0 0 0 

TYPE RW RW RO RO RO RW 

 

Bit Name Function 

7 LFMOD 

Timer2 LIRC ̂T2CKSRC=101̃̆ LIRC  

0 = 32kHz 

1 = 256kHz 

6:4 IRCF[2:0] 

ῤ ̂ ̃  

ṿ 2T  4T  

111 16MHz 8MHz 

110 8MHz 4MHz 

101 4MHz(default) 2MHz(default) 

100 2MHz 1MHz 

011 1MHz 500kHz 

010 500kHz 250kHz 

001 250kHz 125kHz 

000 32kHz(LIRC) 16kHz(LIRC/2) 
 

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>‗  
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3.7.2. FOSCCAL ̆ 0x0D 

Bit 7 6 5 4 3 2 1 0 

Name ð ð FOSCCAL[5:0] 

Reset ð ð x x x x x x 

TYPE RO-0 RO-0 RW RW RW RW RW RW 

 

Bit Name Function 

7:6 N/A Ḡ ᵝ̆ 0 

5:0 FOSCCAL 

ῤ HIRC ‰ᵝ 

FOSCCAL[5:0]ṿ HIRC ₮ ̂16Mҹᶛ̃̆ ᵝ kHz 

FOSCCA [s]-n (16000-n*130) 

é.  é.. 

FOSCCAL[s]-2 16000-2*130=15740 

FOSCCAL[s]-1 16000-1*130=15870 

FOSCCAL[s] 16000 

FOSCCAL[s]+1 16000+1*130=16130 

FOSCCAL[s]+2 16000+2*130=16260 

é.. é.. 

FOSCCAL[s]+n (16000+n*130) 
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4. ᵝ  

FT60F12X Ҋ₃ץ Ҍ ᵝ̔ 

A) ҉ ᵝ POR 

B) WDT( ) ᵝ ï  

C) /MCLR ᵝ ï  

D) /MCLR ᵝ ï  

E) ᵞ ̂BOR/LVR̃ ᵝ 

F) פ ᵝ 

 

֓ Ҍ ᴋᵥ ᵝ ̕ ֓ ҉ ᵝ ̆ӞҌ ᵝԊᴆ Ȃ

ῒ ᴪ ᵝԊᴆ ⌠ῒñ ᵝ ò̆ SFR Ȃ 

 

WDT( ) Ҍᴪ Ҋ WDT( ) ᵝȂ ҹ

ѿ ̆ Ҍ ᵝȂ/TF /PFᵝ ᵝ Ҍ ᵝ ᴆҊ ꜚᵬ Ҍ Ȃΐ

ᵣ 4.1 4.2Ȃ 

 

/MCLR ⱳ ̆ ѿ֓ ‖Ḥ Ȃ 

Ҋ ҹ ᵝ ᵣ Ȃ 

S

R

_

Q

Q
Chip 

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

L
V

R
_E

N

IRERR 

Detect

IRR_ENB

 

4.1 ᵝⱳ  

4.1. PORҏ ᵣ 

҉ POR ᴪ Ḡ ᵝ ⌠ VDD ⌠ Ȃ҉ ᵝ ̆ ᵝҌᴪ

̆ ѿҩ 4ms ̆ Ḡ ᵝ Ȃ 
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4.2. ᵣ MCLR 

̆WDT ᵝҌᴪ /MCLR ᵞȂ /MCLR ҉ ⱴ ̂ᶛ ESD

Ԋᴆ̃ᴪ /MCLR ᵝ̆ ғ ҉֟ ̆ Ҍױ Ῥ ѿҩ

/MCLR VDD ̆ Ҋץ Ȃ 

VDD

1K

0.1uF

100 /MCLR

CONFIG OPTION ̂UCFG0̃Ҭ ѿҩ MCLREᶏ ᵝ̆ ᵝ ᴪᶏ ᵝḤ

ῤ ֟ Ȃ ᵝҹ 1 ̆ PA5/MCLR ҹ ᵝ Ȃ ҩ Ҋ̆/MCLR ҉

ҩ VDD ҉ Ȃ 

4.3. PWRTЃҏ Є 

PWRT ҹ҉ ᵝ̆ᵞ ᵝ ᶫѿҩ 64mŝ ’Ҋ̃ Ȃ ҩ ῤ

ꜚȂ ӊ╠ Ḡ ᵝ Ȃ Ḡ VDD҉ ⌠ ᶏ

ᵬȂPWRT Ӟ ץ CONFIG ̂UCFG0̃ ᶏ Ȃ ᵞ ᵝⱳ

̆ Ӟ PWRTȂPWRT VDD VBOR Ԋᴆ ꜚ Ȃ

̆ ԍ ῤ ꜚ̆ ̆ ᴆ Ȃ ҩ Ҍ

ѿҩ ‰ Ȃ 

4.4. BORᵤ ᵣ 

ᵞ ᵝ UCFG1<1:0>ᵝ MSCON SLVRENᵝ └Ȃγ ᵝ ᵞԍVBOR

֟ ᵝȂҌ VDD ᵞԍ VBORҌ TBOR ̆ᵞ ᵝ Ҍᴪ Ȃ 

 

VBOR ₮ ӊ╠ ‰̆ ‰ ұ Ώ῀ῤ ‰ Ȃ 

 

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

BOR ᴪ └ ᵝ ѿ̆ ⌠ VDD ⌠ VBOR Ȃ҉ץ ̆ VDD

ᵞԍ ᵬ ̆POR Ҍᴪ֟ ᵝḤ Ȃ 

 

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

CPU ԍ BOR ῏ ̆ ץ Ḃ ᶏ ⱳ ᵞ Ȃ 
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4.5. LVDᵤ ᶼ  

ԅᵞ ᵝⱳ ̆ ῤ ᵞ ᶶ ⱳ Ȃ ᵞԍ ᵝ̂ PCON

LVDL<2:0> ̃ TBOR̂3⌠ 4ҩ ҉ץ̃ ̆ ᵝ LVDW ᴪ 1̆ ᴆ ≠ץ

ᵝ Ȃ ԍ LVDL ̆ ᵝᴪ ꜚ ̆ ӊ̆LVDW

ᵝҌΐ ⱳ Ȃ 

4.5.1.  

ԅ ץ ῤ VDD ̆LVD ΐ ⱳ Ȃ ᵝ LVDM‗ ԅ LVDᵬ ԍ

VDD ̆ ҹ 1 ELVD ̆ ̆ ̂PA5̃ ῀

῏ ץ Ȃ 

 

̔ 

1. PA5 ᵝⱳ ᴨᾢ ԍ LVDⱳ ̆ ӊ̆ ҹ ᵝ ̆ LVD

̕ 

2. ELVD Ҍ ԍ VDDȂ 

ת .4.6 ᵣ 

CPU פ ⌠ פ ̆ ᵝ̆≠ ⱳ ⱴ ⱬȂ 

4.7. ꜠ᵲ 

҉ Ҭ̆ ῤ ꜚᵬ Ҋץ ̔ 

a) POR ̆ ꜚ 4ms  

b) ꜚ ̂BOOT̃ 

c) ꜚ PWRT ̂ ᶏ ̃ 

4.7.1. PCON  

PCON 2 ᵝ ѿ ᵝ ԅȂBit0 /BOR ᵝ̆ῒ ҉ ᵝ ̆ ᴆ

ῒ 1̆ ῒ ҹ 0ȂBit1 /POR ᵝ̆ῒ ҉ ᵝ ҹ 0̆ ᴆ ῒ 1Ȃ 

4.8. ҏ  

҉ ᵝ ᵞ ᵝ ̆ ԅ 4ms ᵝ ̆ ѿҩ∆ UCFGx

ꜚᵬȂ ꜚᵬ׆ PROM Ḡ ῤ Ώ⌠ UCFGx̆ ̆ ץ

ᵝ̆ 4.2 4.3 ̆ 17ɛsȂ 
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4.9. ҏ  

UCFG1.6(CSUMENB)ҹ 0̆↕҉ ̆CPUҌᴪ ̆ ᴪ ꜚ PROM

ῤ Ȃ ᴆᴪ PROM Һ ῤ ₮ ⱴ̆2K ῃ Ạ ⱴ Ữ 0x2007

ṿ ̆ ⱳ̆CPUᴪ׆ 0 ̆ 4.4 ̕ Ҍ

̆CPU Ҍᴪ Ȃ 1msȂ 

 1  2  3  4  5  6  7  8  9  10 

PWRT, 64ms

4ms delay

VDD

POR_RSTN

BOOT_EN

PWRTE

BOOT_END

PWRT_OV

MCLRB

SYS_RSTN

 

 

4.2 ҉ ᵝ̆ᶏ ԅ MCLRB 

 

 1  2  3  4  5  6  7  8  9  10 

PWRT, 64ms

4ms delay

VDD

POR_RSTN

BOOT_EN

PWRTE

BOOT_END

PWRT_OV

MCLRB

SYS_RSTN

 

4.3 ҉ ᵝ̆ ᶏ MCLRB 
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 1  2  3  4  5  6  7  8  9  10 

4ms delay ҉

INST1         INST2         INST3 

VDD

POR_RSTN

BOOT_EN

BOOT_END

CSUM_ENB

CSUM_OK

INSTR

 

4.4  

VDD

VBOR

TBOR

Internal reset
å8ms

 

4.5 BOR ᵝ 

̔ 

1. ҉ ᵝ ᵞ ᵝ ̆ ғ PWRTEB̂UCFG0.4̃ҹᵞ ̆PWRT Ȃ 2048 ҩῤ

̆ 64ms̕ 

2. TBOR ҹ 122ï152ɛs̕  

3. ӊ ̆ῤ ᵝҌᴪ ̆ ҹ 4ms Ȃ 

 
҉ ᵝ ᵞ ᵝ 

 
/PWRTEB=0 /PWRTEB=1 /PWRTEB=0 /PWRTEB=1 

INTOSC TPWRT ð TPWRT ð ð 

4.1 ’Ҋ  

 

/POR /BOR /TF /PF ᴆ 

0 x 1 1 POR 

u 0 1 1 BOR 

u u 0 u WDT ᵝ 

u u 0 0 WDT  

u u u u Ҋ/MCLR ᵝ 

u u 1 0 Ҋ/MCLR ᵝ 

4.2 STATUS/PCONᵝ ῒ ӈ ̂u-   x-  ̃ 
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4.10. PCON Ї 0x8E 

Bit 7 6 5 4 3 2 1 0 

Name LVDM LVDL[2:0] LVDEN LVDW /POR /BOR 

Reset 0 0 0 0 0 x q q 

Type RW RW RW RW RW RO RW RW 

 

Bit Name Function 

7 LVDM 

LVD  

1 = PA5̂ LVDENҹ 1̆PA5 ҹ ̃ 

0 = ῤ  

6:4 LVDL 

ᵞ ᶶ ᵝ 

ṿ  

000 Ḡ ṿ 

001 

010 2.0V 

011 2.4V 

100 2.8V 

101 3.0V 

110 3.6V 

111 4.0V 
 

3 LVDEN 

ᵞ ᶶ ᶏ  

1̔ LVDᶶ ⱳ  

0̔῏ LVDᶶ ⱳ  

2 LVDW 

ᵞ ᵝ̆  

LVDP=0 ̔ 

1̔VDD ELVD ⌠ԅ LVDL[2:0]  

0̔VDD ELVD ԍ LVDL[2:0]  

LVDP=1 ̂ E ΐ ̃̔  

1̔VDD ELVD ԍ LVDL[2:0]  

0̔VDD ELVD ⌠ԅ LVDL[2:0]  

1 /POR 

҉ ᵝ ̆ᵞ  

0̔ ԅ҉ ᵝ 

1̔ ҉ ᵝ ᴆ 1 

/POR ҉ ᵝ ṿҹ 0̆ ᴆ ῒ 1 

0 /BOR 

ᵞ ᵝ ̆ᵞ  

0̔ ԅᵞ ᵝ 

1̔ ᵞ ᵝ ᴆ 1 

/BOR ҉ ᵝ ῒṿҌ ̆ ᴆ 1Ȃ ᵝ ̆ ᵝ

ᵞ ᵝ 
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5.  

Prescaler

From timer0 

clock source

SWDTEN

PSA PS<2:0>

To timer0

PSA

WDT 

Time-out

8bit

WDTE

16-bit 

WDT 

Prescaler

WDTPS<3:0>

0

1

WCKSEL<1:0>

LIRC

HIRC

LPCLK

XTCLK

 

5.1  

5.1.  

ѿҩ 16ᵝ ̆ 0῍ ѿҩ 8ᵝ № ̆ ᴆᶏ ᵝ WDTENᵝԍ

UCFG0 3ᵝ̆ ᴆᶏ ᵝ SWDTENᵝԍWDTCON 0ᵝ̆ҹ 1 ᶏ

̆ҹ 0 Ȃ 

 

פ CLRWDTȁSLEEPᴪ Ȃ 

 

ᶏ ԅ ’Ҋ̆MCU ₮Ԋᴆ ᵬҹѿҩץ ̆ MCU ᵬ ᵬҹ

ѿҩ ᵝ Ȃ 

 

ᴆ  

WDTEN SWDTEN ҹ 0 

 

 

CLRWDT  פ

῀ SLEEPȁ ₮ SLEEP ┴ 

OST ₮  

ΏWDTCON 
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5.2.  

Ҋ₃ץ ̔ 

 ̧ LIRC 

 ̧ HIRC 

 ̧ LP ᵣ  

 ̧ XT ᵣ  

 

ᶏ ’Ҋ̆ ꜚ ̆ SLEEP ҊӞ Ḡ Ȃ 

 

̔ 

1. LPᵬҹWDT ̆ FOSC LP INTOSCIO ̆ ↕ L̆P ᵣ

Ҍ ̕ 

2. ̆ XTᵬҹWDT ̆ FOSC XT INTOSCIO ̆ ↕̆XT

ᵣ Ҍ ̕ 

5.3. ғ ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

WDTCON 0x18 LVDP WCKSRC[1:0] WDTPS[3:0] SWDTEN -000 1000 

UCFG0 0x2000 ð CPB MCLRE PWRTEB WDTE FOSC[2:0] ---- ---- 

OPTION 0x81 /PAPU INTEDG T0CS T0SE PSA PS[2:0] 1111 1111 
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5.3.1. WDTCON ̆ 0x18 

Bit 7 6 5 4 3 2 1 0 

Name LVDP WCKSRC[1:0] WDTPS[3:0] SWDTEN 

Reset 0 0 0 0 1 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7 LVDP 

LVD ᵝ̂ E ΐ ̃ 

0 = LVDԊᴆҌ  

1 = LVDԊᴆ ̆ LVDWᵝ  

6:5 WCKSRC[1:0] 

 

00 = LIRC 

01 = HIRC 

10 = LP ᵣ ̆ FOSC ҹ LP INTOSCIO ӈ 

11 = XT ᵣ ̆ FOSC ҹ XT INTOSCIO ӈ 

4:1 WDTPS[3:0] 

WDTPS<3:0>: ̔ 

Bit Value = ꜚ ӊ № ṿ 

0000 = 1:32 

0001 = 1:64 

0010 = 1:128 

0011 = 1:256 

0100 = 1:512 ( ᵝṿ) 

0101 = 1:1024 

0110 = 1:2048 

0111 = 1:4096 

1000 = 1:8192 

1001 = 1:16384 

1010 = 1:32768 

1011 = 1:65536 

1100 = 1:65536 

1101 = 1:65536 

1110 = 1:65536 

1111 = 1:65536 

 

0 SWDTEN 

ᴆ /῏ ̔ 

1 =  

0 = ῏  
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6. 0 

32K 

INTOSC
WDT

16-bit 

Prescaler

8-bit 

Prescaler

Sync 2 

cycles

TMR0

Fcpu(instruction)
Data 

Bus

8bit

Set T0IF

T0CKI 

pin

T0SE

SWDTEN

WDTE

T0CS

PSA PS<2:0>

PSA

PSA

WDTPS<3:0>

WDT 

Time-out

8bit

16bit

T0CKSRC<1:0>

HIRC

LPCLK

XTCLK

T0CKSRC<1>

T0CKSRC<0>

 

6.1 0  

 

0 ҹ 8 ᵝ̆ ҹ ᶏ ̆ ᵬҹ Ԋᴆ̂T0CKĨ ̆ ץ ҹ҉

Ҋ Ȃᵬҹ ̆ῒ ҹ 2№ ̆ ѿ פ ѿ Ȃ 

ѿҩҍWDT῍ 8ᵝ № ̆PSAҹ 0 № № 0ᶏ Ȃ 

 

̔ 

1. PSA ṿ ̆ ᴆᴪ ꜚ № 0Ȃ 

6.1. Timer0  

Ҋ̆ 0 ҩ פ ⱴ 1(Ҍ № )Ȃ ᴆ ץ OPTION T0CSᵝץ

῀ Ȃ ᴆ TMR0 Ώ ᵬ ̆ Ώ 2ҩ ῤҌᴪ Ȃ 
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6.1.1. Timer0  

Timer0 ᵝ T0CKSRC └̆ פ Ȃ 

 ̧ פ  

 ̧ HIRCῤ  

 ̧ LP ᵣ  

 ̧ XT ᵣ  

 

Timer0 ӊ╠̆ ᾢ T0ON ץ0̆ ℗ Ҭ֟ ┬ Timer0

Ȃ 

 

SLEEP Ҋғ Timer0 ᶏ ̂T0ON=1̃ ’Ҋ̆ ꜚ ̕ 

̔ 

1. LPᵬҹ T0 ̆ FOSC LP INTOSCIO ̆ ↕̆LP ᵣ

Ҍ ̕ 

2. ̆ XTᵬҹ T0 ̆ FOSC XT INTOSCIO ̆ ↕̆XT

ᵣ Ҍ Ȃ 

 

SLEEP Ҋ̆ Timer0 Ḡ ̆↕ T0CKRUN 1̆ғ Ҍ פ

̆ ҹ SLEEP Ҋ̆ פ ῏ Ȃ 

6.1.2. TMR0 Ώ 

Timer0 CPU Ҍѿ ̂ ҹ LP XT ̃̆ ᴆ TMR0 ꜚ Ώ

ᵬ ᾢ T0ON ץ0̆ ᾧ Ώ Ȃ 

6.2. Timer0  

Ҋ̆ 0 ҩ T0CKI ҉ Ҋ ⱴ 1(Ҍ № )Ȃΐᵣ ѿ

OPTION T0SEᵝ‗ Ȃ ᴆ ץ OPTION T0CSᵝ ץ1 ῀ Ȃ 

6.2.1. ᴆ №  

0 watchdog ╠ ѿҩ№ ̆ №ץ Timer0 watchdog ̆

ᵖԋ Ҍ ᶏ ҩ № Ȃΐᵣ№ Timer0 watchdog OPTION PSA

ᵝ‗ P̆SAҹ 0 ̆ № № Timer0ᶏ Ȃ Timer0 № Ҋ̆ ῍ 8ҩ № ̂1:2 

⌠ 1:256̃ ץ OPTION PS[2:0]ᵝ Ȃ 

№ Ҍ ӞҌ ΏȂᴋᵥ TMR0 Ώꜚᵬᴪ № Ȃ 

 

№ № watchdog ̆1 CLRWDT ᴪפ № Ȃ 
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6.2.1.1. watchdogӊ ℗ №  

ԍ№ №ץ Timer0 watchdog ̆ ԋ ӊ ℗ №

ᵝȂ 

 

№ №׆ TMR0℗ ⌠№ watchdog ̆ Ⱶ Ҋץ פ ̔ 

BANKSEL TMR0  

CLRWDT        ;Clear WDT 

CLRR TMR0       ;Clear TMR0 and prescaler 

BANKSEL OPTION  

BSR OPTION,PSA      ;Select WDT 

CLRWDT  

 

LDWI bô11111000ô      ;Mask prescaler bits 

ANDWR OPTION,W  

IORWI bô00000101ô      ;Set WDT prescaler bits to 1:32 

LDWI OPTION       

 

№ №׆ watchdog℗ ⌠№ TMR0 ̆ Ⱶ Ҋץ פ ̔ 

CLRWDT        ;Clear WDT andprescaler 

BANKSEL OPTION 

LDWI bô11110000ô      ;Mask TMR0 select and prescaler bits 

ANDWR OPTION,W 

IORWI bô00000011ô      ;Set prescale to 1:16 

STR OPTION 

6.2.2. 0Ҭ  

׆0 0xFF ₮⌠ 0x00 ᴪ T0IF ̆ ֟ Ҭ ̂ ᶏ ԅ Ȃ̃ T̆imer0

Ҭ CPU ҹ Ҋ̆ ‟ ̆ T0CKRUN ҹ 1 ғῒ Ҍ פ

Ȃ 

6.2.3. ꜚ 0 

ῒ Ҋ̆T0CKI ῀ Timer0 ӊ Q1̆Q2 ῤ ᵝ

̆ ץ ᵞ ῏ Ȃ 

6.2.4. Ҋ  

T0CKRUN=1 ғ Timer0 Ҍ פ ̆MCU ῀ ̆Timer0 Ḡץ

̆ T0CKSRC Ҍᴪ῏ Ȃ ↕̆Timer0 Ả ̆ ╠ ṿȂ 
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6.3. ғ Timer0 ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

TMR0 0x01 Timer0 ṿ  xxxx xxxx 

INTCON 0x0B/8B GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

OPTION 0x81 /PAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 

T0CON0 0x1F ð ð ð ð T0ON T0CKRUN T0CKSRC[1:0] ---- 1000 

TRISA 0x85 TRISA[7:0]̆PORTA └ 1111 1111 

 

6.3.1. OPTION ̆ 0x81 

Bit 7 6 5 4 3 2 1 0 

Name /PAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 

Reset 1 1 1 1 1 1 1 1 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7 /PAPU 

/PAPU: PORTA҉ ᶏ ᵝ 

1 = PORTA҉  

0 = PORTA҉ WPUAṿ‗  

6 INTEDG 

INTEDG:Ҭ ᵝ 

1 = PC1/INT ҉ Ҭ  

0 = PC1/INT Ҋ Ҭ  

5 T0CS 

T0CS: Timer0 ᵝ 

1 = PA2/T0CKI  

0 = T0CKSRCᵝ  

4 T0SE 

T0SE: Timer0 ᵝ 

1 = PA2/T0CKI Ҋ  

0 = PA2/T0CKI ҉  

3 PSA 

PSA: № № ᵝ 

1 = № № WDT 

0 = № № Timer0  

 

2 

 

PS2 

PS<2:0>: № ᵝ 

ᵝṿ      TIMER0 №      WDT №  

000           1 : 2          1 : 1 

001           1 : 4          1 : 2 

010           1 : 8          1 : 4 

011           1 : 16         1 : 8 

100           1 : 32         1 : 16 

101           1 : 64         1 : 32 

110           1 : 128        1 : 64 

111          1 : 256        1 : 128 

 

1 

 

PS1 

0 PS0 
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6.3.2. TMR0̆ 0x01 

Bit 7 6 5 4 3 2 1 0 

Name TMR0[7:0] 

Reset xxxx xxxx 

Type RW 

 

Bit Name Function 

7:0 TMR0[7:0] Timer 0  

 

6.3.3. T0CON0̆ 0x1F 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð ð T0ON T0CKRUN T0CKSRC[1:0] 

Reset ð ð ð ð 1 0 0 0 

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

 

Bit Name Function 

7:4 N/A Ḡ ᵝ̆ 0 

3 T0ON 

0ᶏ ᵝ 

1 = ᶏ ̂defaultṿҹ 1̆Ḡ ╠Ὶ ̃ 

0 =  

2 T0CKRUN 

T0 Ҍ פ ̆ T0CK └ᵝ 

1 = T0CK Ḡ ᵬ 

0 = T0CK Ả ᵬ 

1:0 T0CKSRC[1:0] 

T0  

פ = 00  

01 = HIRC 

10 = LP ᵣ ̆ FOSC ҹ LP INTOSCIO ӈ 

11 = XT ᵣ ̆ FOSC ҹ XT INTOSCIO ӈ 
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7. 2 

TMR2

Comparator

PR2ACT

Prescaler

1:1, 1:4, 1:16

TMR2

Output

Set

TMR2IF

Reset

EQ
T2CKPS<1:0>

TOUTPS<3:0>

Postscaler

1:1 ~ 1:16

SFR PR2

reload

T2CKSRC<2:0>

...

SYSCLK

XTCLK

T2CK

 

7.1 2  

 

2ҹ 16ᵝ ̆ Ҋⱳץ ̔ 

 ̧ 16ᵝ  

 ̧ 16ᵝ ̆ ‖ 

 ̧ TMR2ṿ PR2 ֟ Ҭ  

 ̧ 1:1̆1:4̆1:16 №  

 ̧ 1:1ï1:16 №  

 ̧ ̔ ῤ 32MHz ̂ ᵣ 2Ṑ ⌠̃ LIRC 
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7.1. Timer2 ᵲ  

PWM Ҋ T̆imer2 ῀ פ ̂2T: FSYS/2 4̆T: FSYS/4 Ȃ̃ ῀ Timer2

№ ̆ῒ № 1:1ȁ1:4 1:16҈ Ȃ № ₮ ԍ TMR2 Ȃ 

 

TMR2 PR2 ṿ Ҍ ץ ᵥ ȂTMR2 ׆ 00h ⌠ҍ PR2 ṿ Ȃ

Ҋңץ Ԋᴆ̔ 

 ̧ TMR2 Ҋѿ ᵝҹ 00h 

 ̧ Timer2 №  

 

Timer2/PR2 ₮ ῀ Timer2 № Ȃ № ҹ 1:1 1:16ȂTimer2 №

₮ ԍ PIR1 TMR2IFҬ 1Ȃ 

 

TMR2 PR2 Ώ Ȃ ᵝ ױז̆ ṿ№≢ 0 0xFFFFȂ 

 

T2CON0 Ҭ TMR2ONᵝ 1 Timer2̆ ӊ TMR2ONᵝ ῏ Timer2Ȃ 

 

Timer2 № T2CON0 T2CKPSᵝ └Ȃ 

 

Timer2 № T2CON0 TOUTPSᵝ └Ȃ 

 

№ № ᴪ ΏץҊ ̔ 

 ̧ Ώ TMR2 

 ̧ Ώ T2CON0 

 ̧ ᴋᵥ resetꜚᵬ 

 

̔ 

1. Ώ T2CON0 Ҍᴪ TMR2 ̕ 

2. Timer2 T2CKSRC └̆ T2CKSRC 0̧00 ̆ T2CKRUN ҹ1 ↕̆Timer2

Ҋ Ȃ 

 

7.2. ῗԓ PR2  

Timer2 PR2ΐ ‖ ̆ ῤ №≢ PR2ACT̆PR2ȂPR2ACT ꜚ

̆Ӟ TMR2 Ȃ ’Ҋ̆ Timer2 Ԋᴆ PR2ACT ᴪ

ҹ PR2 ῤ Ȃ 

 

ᴆӞ ץ Ώ PR2 PR2ACT ̆ Ԋᴆ̆ PR2UᵝΏ 1Ȃ 

 

̔PR2ACT ᴆҌ Ȃ 
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7.3. Timer2 ẅ   

TMR2

16bit

Q

Q
SET

CLR

D
TMR2[15:8]

D
ata bus

ENB

TMR2H_RD

ENB

TMR2L_RD

TMR2[7:0]

TMR2H_buf

 

7.2 Timer2 ṿ ᵬ  

 

Timer2 16bit ̆ ԍῤ 8bit └̆ ᴆ Timer2 ṿ № ң ̆

ṿ ᵞ 8ᵝ TMR2L ̆ 8ᵝ ѿҩῤ TMR2H_buf̆ ᴆ TMR2L

┴ Ȃ └Ḡ ԅ ᶏ Timer2 ̆ ᴆ ץ ⌠ѿҩ 16bit ṿ̆

ᾧԅ ң ῤ̆Timer2 ԅ ₮ ’Ȃ 

 

҉ ̆ ᵬ Ҋ ̔ 

ü TMR2L̕ 

ü TMR2H̕ 

Q

Q
SET

CLR

D

D
ata bus

ENB

TMR2L_WR

TMR2

16bit

ENB

TMR2H_buf

TMR2H_WR

 

7.3 Timer2 ṿ Ώ ᵬ  
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ᵬ ᵌ̆ ᴆ TMR2H Ώ Ҍᴪ ῤ ṿ̆ ᾢΏ⌠ TMR2H_buf

Ҭ̆ ᴆΏ TMR2L ̆ ᴆ ꜚ 8ᵝѿ ⌠ ṿ ҬȂ 

Ώ ̔ 

ü Ώ TMR2H̕ 

ü Ώ TMR2L̕ 

 

̔ Timer2 ᵬ ̆ ᾢ TMR2ONᵝץẢ ̆ 1ҩ

Ῥ TMR2 Ȃ 

 

̆ ԍΏ ᵬ̆ Ả ̆ Ώ῀ ṿȂ ̆

Ώ ᵬ̆ ᴪ Ώ῀ Ԉ̆׆ TMR2H:TMR2L Ҭ֟ Ҍ

ṿȂ 

7.4. Timer2  

Timer2 6 Ҍ ̔ 

 ̧ פ  

 ̧  

 ̧ HIRC 2Ṑ ̂ E ΐ ̃ 

 ̧ ᵣ/ 2Ṑ ̂ FOSC ҹ LP/XT EC ̃ 

 ̧ HIRC 

 ̧ LIRC 

 ̧ LP ᵣ ̂ FOSC ҹ INTOSCIŎ LP ̃ 

 ̧ XT ᵣ ̂ FOSC ҹ INTOSCIŎ XT ̃ 

 

7.5. ғ Timer2 ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

TMR2L 0x11 Timer2 ṿ ̆ᵞ 8ᵝ 0000 0000 

TMR2H 0x13 Timer2 ṿ ̆ 8ᵝ 0000 0000 

INTCON 0x0B/8B GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

PIE1 0x8C EEIE CKMIE LVDIE ð ð OSFIE TMR2IE ð 000- -00- 

PIR1 0x0C EEIF CKMIF LVDIF ð ð OSFIF TMR2IF ð 000- -00- 

MSCON 0x1B ð ð PSRCAH[4:3] SLVREN CKMAVG CKCNTI T2CKRUN 0011 0000 

PR2L 0x91 Timer2 ̆ᵞ 8ᵝ 1111 1111 

PR2H 0x92 Timer2 ̆ 8ᵝ 1111 1111 

T2CON0 0x12 PR2U TOUTPS[3:0] TMR2ON T2CKPS[1:0] 0000 0000 

T2CON1 0x9E ð P1OS P1BZM T2CKSRC[2:0] ---0 0000 
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7.5.1. PR2 ̆ 0x91, 0x92 

PR2L ̆ 0x91̆PR2H ̆ 0x92Ȃ 

 

7.5.2. TMR2 ̆ 0x11, 0x13 

TMR2L̆ 0x11 

Bit 7 6 5 4 3 2 1 0 

Name TMR2L[7:0] 

Reset 0000 0000 

Type RW 

 

TMR2H̆ 0x13 

Bit 7 6 5 4 3 2 1 0 

Name TMR2H[7:0] 

Reset 0000 0000 

Type RW 

 

Bit Name Function 

15:0 TMR2[15:0] Timer 2  
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7.5.3. T2CON0 ̆ 0x12 

Bit 7 6 5 4 3 2 1 0 

Name PR2U TOUTPS[3:0] TMR2ON T2CKPS[1:0] 

Reset 0 0000 0 00 

Type WO-1 RW RW RW 

 

Bit Name Function 

7 PR2U 

PR2ȁP1xDTy ᴆ └ᵝ̆ Ώ 

Ώ 1̔ PR2/P1xDTy ‖ṿ№≢ ⌠ PR2 P1xDTy_ACT 

Ώ 0̔ ӈ 

6:3 TOUTPS[3:0] 

TOUTPS<3:0>: Timer2 Output Postscaler Select bits 2 ₮ №  

0000 = 1:1 №  

0001 = 1:2 №  

0010 = 1:3 №  

0011 = 1:4 №  

0100 = 1:5 №  

0101 = 1:6 №  

0110 = 1:7 №  

0111 = 1:8 №  

1000 = 1:9 №  

1001 = 1:10 №  

1010 = 1:11 №  

1011 = 1:12 №  

1100 = 1:13 №  

1101 = 1:14 №  

1110 = 1:15 №  

1111 = 1:16 №  

2 TMR2ON 

TMR2ON: Timer2 On bit 2 

1 = Timer2  

0 = Timer2῏  

PWM1 ‖ Ҋ̆ ᵝ ꜚ 0 

1:0 T2CKPS[1:0] 

T2CKPS<1:0>: Timer2 Clock Prescale Select bits 2 ꜚ №  

00 = Prescaler is 1 

01 = Prescaler is 4 

1x = Prescaler is 16 
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7.5.4. T2CON1 ̆ 0x9E 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð P1OS P1BZM T2CKSRC 

Reset ð ð ð 0 0 0 0 0 

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

 

Bit Name Function 

7:5 N/A ̆ 0 

4 P1OS 

PWM1 ‖  

0 =  

1 = ‖  

3 P1BZM 

PWM1  

0 = PWM  

1 = buzzer  

2:0 T2CKSRC[2:0] 

Timer2  

פ = 000  

001 =  

010 = HIRC 2Ṑ ̂E ΐ ̃ 

011 = ᵣ/ 2Ṑ ̂ FOSC ҹ LP/XT EC ̃ 

100 = HIRC 

101 = LIRC 

110 = LP ᵣ ̂ FOSC ҹ INTOSCIŎ LP ̃ 

111 = XT ᵣ ̂ FOSC ҹ INTOSCIŎ XT ̃ 
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8.  

ԅңҩῤ RC ̆ѿҩ ₮ ‰ 16M HIRC̆ѿҩ ᵞ

ᵞⱳ 32K LIRC̆≠ ⱳ ץ LIRC ₮ Ȃ 

 

Q

Q
SET

CLR

D

Q

Q
SET

CLR

D

Q

Q
SET

CLR

D

BUS<1>

MSCON_WR

Q

Q
SET

CLR

D

SYSCLK

0

1

TMR2

12bit

CKMEAS_EN

0

1

Q Q
S

E
T

C
L

R

D

Q Q
S

E
T

C
L

R

D

SYSCLK

SOSCPR<11:0>

Set 

CKMIF

CKMAVG

SYSCLK

CLK32K

SYNC

0

1

INSTR_CLK

CKCNTI_SFR

T2CK

 

 

8.1  

8.1.  

ԍ Ҋ T̆imer2 № ȁ № ꜚ ҹ 1:1 T̆imer2 ҹ FSYS̆

Ҍ Ҋ פ FSYS/2Ȃ ꜚ ⌠ SOSCPR ῒ̆ ᵝ

ҩ Ȃ 
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8.2. ᵲ  

1. ҹ ̆ IRCFҹ 111̆SCS=1̆ 16M ̕ 

2. T2CON0.2 1̆ᶏ Timer2̕ 

3. 4 ̆↕ MSCON.2 1̆ ↕ 0̕ 

4. ᵝ MSCON.1̆ ̕ 

5. MSCON.1 ꜚ 0̆Ҭ 1̕ 

ץ .6 Ҭ ̕ 

7. ⌠Ҭ ҹ 1 ⌠ SOSCPR ҹ Ȃ 

UPDATE

0 1       2       3       4

measurement cycle

SYSCLK

CKCNTI_WR1

CKCNTI_SFR

CLK32K

MEAS_EN

TMR2

SOSCPR

 

8.2 ̂CLK32K SYSCLK ᶛ ̃ 

 

̔ 

1. Ҭ ᴆҌ Ώ SOSCPRH/L̕ 

2. Ҍ ҊẠ ̆ ҹ Ả Ҋ Timer2 Ả ̆ ᴪ Ҍ ̕ 

8.3. ғ ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

MSCON 0x1B ð ð PSRCAH[4:3] SLVREN CKMAVG CKCNTI T2CKRUN 0011 0000 

SOSCPRL 0x1C SOSCPR[7:0] 1111 1111 

SOSCPRH 0x1D ð SOSCPR[11:8] ---- 1111 

INTCON 0x0B GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

PIE1 0x8C EEIE CKMIE LVDIE ð ð OSFIE TMR2IE ð 000- -00- 

PIR1 0x0C EEIF CKMIF LVDIF ð ð OSFIF TMR2IF ð 0000 0000 
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8.3.1. MSCON ̆ 0x1B 

Bit 7 6 5 4 3 2 1 0 

Name ð ð PSRCAH[4:3] SLVREN CKMAVG CKCNTI T2CKRUN 

Reset RO-0 RO-0 1 1 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7 N/A Ḡ ᵝ 

6 N/A Ḡ ᵝ 

5 PSRCAH4 

PSRCA[4]῍ ‗ PORTA4 ({PSRCAH4,PSRCA[4]}) 

00 = level0̆ ꜚ ⱬҹ 4mA 

11 = level1̆ ꜚ ⱬҹ 33mA 

01, 10 = level2, ꜚ ⱬҹ 8mA 

4 PSRCAH3 

PSRCA[3]῍ ‗ PORTA3 ({PSRCAH3,PSRCA[3]}) 

00 = level0̆ ꜚ ⱬҹ 4mA 

11 = level1̆ ꜚ ⱬҹ 33mA 

01, 10 = level2, ꜚ ⱬҹ 8mA 

3 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 

2 CKMAVG 

 

1 =  ̂ ꜚ ⱴ 4 ̃ 

0 =  ῏  

1 CKCNTI 

Clock Count Init ïᶏ  

1 = ᶏ  

0 = ῏  

̔ ѿᵝ ᴪ ꜚ  

0 T2CKRUN 

T2 Ҍ פ ̆ T2CK └ᵝ 

1 = T2CK Ḡ ᵬ 

0 = T2CK Ả ᵬ 

 

̔PSRCAH4̆PSRCAH3 ңᵝ A~D Ҭ̆ Ώ̆ 0̕ E Ҭ̆

ױ Ώ Ȃ 
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8.3.2. SOSCPR ̆ 0x1C̆1D 

SOSCPRL̆ 0x1C 

Bit 7 6 5 4 3 2 1 0 

Name SOSCPR[7:0] 

Reset 0xFF 

Type RW 

 

SOSCPRH̆ 0x1D 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð ð SOSCPR[11:8] 

Reset ð ð ð ð 0xF 

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

 

Bit Name Function 

0x1D̔3:0 

0x1C̔7:0 
SOSCPR[11:0] 

ᵞ ̂ ᵝ̔ ̃ 

ԍ ⱳ  
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9. PWM1  

P1ADTACT

TMR2

Q

Q
SET

CLR

S

R

P1ADT

PR2ACT

=
Q

Q

SET

CLRS

R

P1Ax

=

PR2

=

P1B/P1C

P1AxP

dead

band

Q

Q
SET

CLR

S

R
dead

band

P1AxNP P1AxN

Notes:

P1AxP/P1Ax̆ץ

P1AxNP/P1AxNҬ x ץ 0, 1, 2

P1BP/P1CP

P1BDTACT

P1CDTACT

P1BDT

P1CDT

 

9.1 PWM1  

PWM1 Ҋץ ̔ 

 ̧ 16bit №  

 ̧ ‖  

 ̧ 1 └ PWM ₮̔P1A 

 ̧ 3 PWM ₮̔P1ĂP1B̆P1C 

 ̧ PWM ₮  

 ̧ ┤ ץ ꜚ  

9.1.  

PWM Timer2 PR2 Ȃ Ὲ 9.1 PWM Ȃ 

 

PWM  = (PR2 + 1)*TT2CK*(TMR2 № ṿ)                                        Ὲ 9.1 

 

TMR2 ԍ PR2 ̆Ҋѿ  Ҋ҈ҩԊᴆ̔ץ

 ̧ TMR2  

 ̧ P1A0, [P1A1], [P1A2], P1B, P1C 1̂3 PWM ’Ҋ̃ 

 ̧ ῤ PR2ACT P1xDTACT  
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9.2.  

Ҋ₃ҩץ Ώ῀ 16ᵝṿ PWM ̔ 

P1xDTL(x= A, B, C) 

P1xDTH(x= A, B, C) 

 

ῒҬ̆P1xDTHḠ 3 PWM 8ᵝ MSb̆P1xDTL↕ ᵞ 8ᵝȂ ԍῤ

‖ ̆ ᴋᵥ Ṝ Ώ῀̆ ᴆ PWM Ҍᴪ֟ ╟ ᵬ Ȃ 

 

Ὲ 9.2 ԍ PWM Ȃ 

 

Ὲ 9.3 ԍ PWM Ȃ 

‖  = P1xDT*TT2CK*(TMR2 № ṿ)                                        Ὲ 9.2 

 = P1xDT÷(PR2+1)                                                            Ὲ 9.3 

9.3.  

PWM1ᶏ ҹ Timer2̆Timer2 Ҋץ ̔ 

 ̧  

 ̧ פ ̂ 2№ 4№ ̃ 

 ̧ HIRC 2Ṑ ̂ E ΐ ̃ 

 ̧ ᵣ/ 2Ṑ ̂ FOSC ҹ LP/XT EC ̃ 

 ̧ HIRC 

 ̧ LIRC 

 ̧ LP ᵣ ̂ FOSC ҹ INTOSCIŎ LP ̃ 

 ̧ XT ᵣ ̂ FOSC ҹ INTOSCIŎ XT ̃ 

9.4. Ґ PWM  

T2CKRUN=1 ғ Timer2 Ҍ פ ̆MCU ῀ ̆PWM Ḡץ

̆ T2CKSRC Ҍᴪ῏ Ȃ ↕̆Timer2 Ả ̆ PWM Ḡ

SLEEP פ Ȃ 
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9.5. P1A  

PWM

‖

P1A0

P1A1

P1A(ῤ )

 

9.5.1 PWM  

1 PWM ԑ ₮̆P1AxȂῒҬ P1A0/[P1A1]/[P1A2] ӈҹ ₮̆[P1A0]/[P1A1N]/[P1A2N]

ҹԑ ₮ȂP1A PWM ῀ⱳ ̆ῒ P1DC[6:0] └Ȃ ץ Timer2

ᵬҹᵬҹ Ȃ 

 

̔{P1A0,[ P1A0N]}̆{[P1A1], [P1A1N]}, {[P1A2], [P1A2N]} 3 ԑ ₮῍֣ ѿ Ȃ 

9.6. ╒  

PWM1 ┤ ̆ ᴪ ┤ Ԋᴆ PWM ₮̆ Timer2 №

ԍ ᵝ Ȃ┤ ᴪ PWM ₮ ԍ ̆ ԍ ᴆ PWM

Ȃ 

 

ᶏ P1BR0 P1BKSᵝ ̆ Ԋᴆ ץ Ҋ₃ץ ̔ 

 ̧ BK0 ҹᵞ  

 ̧ BK0 ҹ  

 ̧ LVDW LVD 1 

 ̧ LVDW=1 BK0=0 

 ̧ LVDW=1 BK0=1 

 

┤ P1BR0 P1BEVT ᵝ Ȃ ᵝҹ 0̆PWM1 ᵬȂ ᵝҹ 1̆

PWM1 ₮ ԍ῏ Ȃ 

9.6.1. ┤  

̆ Ҋ PWM1 P1xSSᵝ ̆ Ҋ₃ץ ̔ 

 ̧ PWM1 ԍ  

 ̧ PWM1 ԍ  

 ̧ PWM1῏ ̆ ԍ  

 ̧ TMR2 ԍ ᵝ  

 ̧ TMR2ONᵝҌ  

 

P1POL ᵝ‗ Ȃ 
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9.6.2.  

┤ ᴆ ԍ Ḥ ̆ ԍ Ḥ Ȃ ᴆ ̆ ѿ Ḡ ̆

ᴆҌ ̕ ῏ ῀ LVDԊᴆ ԅ̆P1BEVT 0Ȃ 

9.6.3. ꜚ  

PWM1 ҹ ᴆ ꜚ PWM1Ḥ Ȃ P1CON Ҭ P1AUEᵝ 1

ᶏ ꜚ Ȃ 

 

ꜚ ᶏ ̆ ᴆ ̆P1BEVT ᵝ Ḡ 1Ȃ ᴆ ̆P1BEVT ᵝ

ᴆ ̆TMR2 ̆ Ҋѿ ₮ ̆PWM1 ₮Ȃ. 

PR2+1 PR2+10 00

TMR2 ᵝPWM PWM

T2CK

TMR2

P1Ax

TMR2ON

P1BEVT

 

9.6.1 PWM ꜚ  
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9.7. ῗԓ  

Timer2 ’Ҋ̆ TMR2 PR2 Ԋᴆ̆

Ҍ ̆ ץ Ώ PR2Uᵝ Ȃ 

 

TMR2ONҹ 0 ̆ ᴆ PR2 {̆P1xDTH, P1xDTL} Ώᴪ ҉ ⌠ ᵬ ̆

PWM ₮Ḡ ṿ̆Ҍᴪ ҹ PR2 P1xDT Ȃ 

 

̔ ᵬ xxxACT ᴆҌ ̆ ᴆ PR2 P1xDTL, P1xDTHȂ 

P1xDTACTP1xDT

PR2ACTPR2

Timer2 ῏

ᵬ

PR2U_WR1

TMR2ON

TMR2_MAT

 

9.7.1 T2 ᵬ  

 

‖ Ḡ PWM ₮Ҍᴪ֟ ╟̆ᵖ ᴆ TMR2

┴ Ώ ̆ ≢ T2 ’Ҋ ↕̆ ₮ Ҍ ’̆

ᵬ ṿҌ ṿ̆ Ҋ 9.7Ȃ 

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

E F

FF 00

FFFEFF

T2CK

TMR2_MAT

SYSCLK

PR2H

PR2L

PR2ACT

 
9.7 PR2ACT ҹ ṿ FFF̂ ṿ F00̃ 

 

ץ PR2 xxxDT TMR2 Ҭ ẠȂ 
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9.8. ЃBuzzerЄ 

T2CON1.P1BZM ҹ 1 ̆PWM1 ᵬҹ ₮̆ Ҋ̆ Ҍ

ᵬ ̆P1Ax̆P1B̆P1C ₮ ҹ(2*(PR2+1)*TT2CK *TMR2 № ) Ȃ 

PR2+1 0 PR2+1 0 PR2+1

T2CK

TMR2

P1Ax

 

9.8 ₮ 

9.9. “ ₴ 

P1OS ҹ 1 ̆PWM1 ԍ ‖ ₮ Ȃ Ҋ̆ TMR2 ̂PR2+1̃

ᶏ P1Ax̆P1B̆P1C ₮ PWM ‖̆ Ҋѿ ̆TMR2ON ᴆ῏ Ȃ 

PR2+1 PR2+10 0

T2CK

TMR2

P1Ax

P1OS

TMR2ON

 

9.9 ‖ ₮ 

9.10. P1B P1C ₴  

P1B P1C 2 PWM ץ ⌠ PA5 PA2̆ ᵝ P1BALT P1CALT └̆ ױ ᵝ

ṿҹ 0̆P1B P1C ׆ PA4 PA3 ₮Ȃ 
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9.11. P1B P1C 2ꜗ ₴ 

ԅ PWM ₮̆P1B P1C ̂PA5 PA2̃ ₮ P1BȁP1Cӊ ̆

₮̆ P1BF2EȁP1CF2E └Ȃ 

[P1B] ₮(P1B xor P1C)

[P1C] ₮(P1B xnor P1C)

P1B

P1C

[P1B]

[P1C]

P1BF2E

P1CF2E

 

9.10 P1B P1C 2ⱳ ᶛ 

1

0
P1B/P1C

P1B
P1C

1

0

P
1
B

/C
F

2 P
1
B

/C
F

2
E

1

0

PORTA.x

ENB

T
R

IS
A

.x

PA5/PA2

P
1
B

/C
A

L
T

 

9.11 P1B P1C 2ⱳ ₮ 

9.12. ῗԓ ┼ 

PWM ₮ P1POL └̆ᵖ ԍ P1B P1A2N ̆ ’ Ҍѿ ̆

≢ ̔ 

ԍ A~D ̆ ₮ ̆P1B P1A2N №≢ P1POL.6 P1POL.5 └̆ ┤

̆↕№≢ P1POL.5 P1POL.6 └̕ 

 

ԍ E ̆ ₮ ┤ P̆1B P1A2N P1POL.6 P1POL.5

└Ȃ 
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9.13. ғ PWM1 ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

P1ADTL 0xE P1A ᵞ 8ᵝ 0000 0000 

P1BDTL 0xF P1B ᵞ 8ᵝ 0000 0000 

P1CDTL 0x10 P1C ᵞ 8ᵝ 0000 0000 

TMR2L 0x11 Timer2 ᵞ 8ᵝ 0000 0000 

TMR2H 0x13 Timer2 8ᵝ 0000 0000 

T2CON0 0x12 PR2U TOUTPS[3:0] TMR2ON T2CKPS 0000 0000 

T2CON1 0x9E ð P1OS P1BZM T2CKSRC[2:0] ---0 0000 

P1ADTH 0x14 P1A 8ᵝ 0000 0000 

P1BDTH 0x15 P1B 8ᵝ 0000 0000 

P1CDTH 0x1A P1C 8ᵝ 0000 0000 

P1CON 0x16 P1AUE P1DC 0000 0000 

P1BR0 0x17 P1BEVT P1BKS[2:0] P1BSS[1:0] P1ASS 0000 0000 

P1BR1 0x19 P1C2SS[1:0] P1B2SS[1:0] P1CALT P1BALT P1CSS 0000 0000 

P1OE 0x90 P1COE P1BOE P1A2NOE P1A2OE P1A1NOE P1A1OE P1A0NOE P1A0OE 0000 0000 

PR2L 0x91 PR2[7:0] 1111 1111 

PR2H 0x92 PR2[15:8] 1111 1111 

P1POL 0x99 P1CP P1BP P1A2NP P1A2P P1A1NP P1A1P P1A0NP P1A0P 0000 0000 

P1AUX 0x1E ð ð ð ð P1CF2E P1CF2 P1BF2E P1BF2 ---- 0000 

 

9.13.1. P1ADTL ̆ 0x0E 

Bit 7 6 5 4 3 2 1 0 

Name P1ADTL[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 P1ADTL[7:0] P1A ᵞ 8ᵝ 

 

9.13.2. P1BDTL ̆ 0x0F 

Bit 7 6 5 4 3 2 1 0 

Name P1BDTL[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 P1BDTL[7:0] P1B ᵞ 8ᵝ 
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9.13.3. P1CDTL ̆ 0x10 

Bit 7 6 5 4 3 2 1 0 

Name P1CDTL[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 P1CDTL[7:0] P1C ᵞ 8ᵝ 

 

9.13.4. TMR2L ̆ 0x11 

Bit 7 6 5 4 3 2 1 0 

Name TMR2L[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 TMR2L[7:0] Timer2 ᵞ 8ᵝ 

 

9.13.5. TMR2H ̆ 0x13 

Bit 7 6 5 4 3 2 1 0 

Name TMR2H[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 TMR2H[7:0] Timer2 8ᵝ 

 

9.13.6. T2CON0 ̆ 0x12 

T2CON0 ̆ 0x12Ȃ 
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9.13.7. P1ADTH ̆ 0x14 

Bit 7 6 5 4 3 2 1 0 

Name P1ADTH[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 P1ADTH[7:0] P1A 8ᵝ 

 

9.13.8. P1BDTH ̆ 0x15 

Bit 7 6 5 4 3 2 1 0 

Name P1BDTH[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 P1BDTH[7:0] P1B 8ᵝ 

 

9.13.9. P1CDTH ̆ 0x1A 

Bit 7 6 5 4 3 2 1 0 

Name P1CDTH[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 P1CDTH[7:0] P1C 8ᵝ 
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9.13.10. P1CON ̆ 0x16 

Bit 7 6 5 4 3 2 1 0 

Name P1AUE PDC6 PDC5 PDC4 PDC3 PDC2 PDC1 PDC0 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7 P1AUE 

PWM1 ᶏ ᵝ 

1 = ┤ ̆P1BEVTᵝ ₮῏ Ԋᴆ ꜚ ̆PWM1 ꜚ  

0 = ┤ ̆ ᴆ P1BEVT ץ PWM1 

6:0 P1DC[6:0] 
PWM1  

P1DCn = PWMḤ ҹ ҍ PWMḤ ҹ ӊ T2CK  

 

9.13.11. P1BR0 ̆ 0x17 

Bit 7 6 5 4 3 2 1 0 

Name P1BEVT P1BKS[2:0] P1BSS[1:0] P1ASS[1:0] 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7 P1BEVT 

PWM1 Ԋᴆ ᵝ 

1 = ԅ Ԋᴆ 

0 = Ԋᴆ̆PWM1 ₮ ᵬ 

6:4 P1BKS[2:0] 

PWM1 ᵝ 

000 = ┤ ⱳ  

001 = BK0ҹᵞ  

010 = BK0ҹ  

011 = LVDW=1 

100 = BK0ҹᵞ LVDW=1 

101 = BK0ҹ LVDW=1 

110 = Ḡ ̂ ┤ ̃ 

111 = Ḡ ̂ ┤ ̃ 

3:2 P1BSS[1:0] 

Ҋ̆P1B  

00 =  

01 =  

1x =  

1:0 P1ASS[1:0] 

Ҋ̆P1A  

00 =  

01 =  

1x =  
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9.13.12. P1BR1 ̆ 0x19 

Bit 7 6 5 4 3 2 1 0 

Name P1C2SS[1:0] P1B2SS[1:0] P1CALT P1BALT P1CSS 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7:6 P1C2SS[1:0] 

Ҋ̆[P1C] ̆ P1CALTҹ 1  

00 =  

01 = ₮ 0 

1x = ₮ 1 

5:4 P1B2SS[1:0] 

Ҋ̆[P1B] ̆ P1BALTҹ 1  

00 =  

01 = ₮ 0 

1x = ₮ 1 

3 P1CALT 

[P1C]ⱳ  

1 = ₮ P1B̆ P1B P1C  

0 = GPIO 

2 P1BALT 

[P1B]ⱳ  

1 = ₮ P1B̆ P1B P1C  

0 = GPIO 

1:0 P1CSS[1:0] 

Ҋ̆P1C  

00 =  

01 =  

1x =  
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9.13.13. P1OE ̆ 0x90 

Bit 7 6 5 4 3 2 1 0 

Name P1COE P1BOE P1A2NOE P1A2OE P1A1NOE P1A1OE P1A0NOE P1A0OE 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7 P1COE 

P1C ₮ᶏ ̆  

1 = ᾛ P1C ₮⌠  

0 = P1C ₮⌠  

6 P1BOE 

P1B ₮ᶏ ̆  

1 = ᾛ P1B ₮⌠  

0 = P1B ₮⌠  

5 P1A2NOE 

P1A2NOE ₮ᶏ ̆  

1 = ᾛ [P1A2N] ₮⌠  

0 = [P1A2N] ₮⌠  

4 P1A2OE 

P1A2OE ₮ᶏ ̆  

1 = ᾛ [P1A2] ₮⌠  

0 = [P1A2] ₮⌠  

3 P1A1NOE 

P1A1NOE ₮ᶏ ̆  

1 = ᾛ [P1A1N] ₮⌠  

0 = [P1A1N] ₮⌠  

2 P1A1OE 

P1A1OE ₮ᶏ ̆  

1 = ᾛ [P1A1] ₮⌠  

0 = [P1A1] ₮⌠  

1 P1A0NOE 

P1A0NOE ₮ᶏ ̆  

1 = ᾛ P1A0N ₮⌠  

0 = P1A0N ₮⌠  

0 P1A0OE 

P1A0OE ₮ᶏ ̆  

1 = ᾛ P1A0 ₮⌠  

0 = P1A0 ₮⌠  

 

9.13.14. PR2L ̆ 0x91 

Bit 7 6 5 4 3 2 1 0 

Name PR2L[7:0] 

Reset 1 1 1 1 1 1 1 1 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7:0 PR2L[7:0] PR2 ᵞ 8ᵝ 
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9.13.15. PR2H ̆ 0x92 

Bit 7 6 5 4 3 2 1 0 

Name PR2H[7:0] 

Reset 1 1 1 1 1 1 1 1 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7:0 PR2H[7:0] PR2 8ᵝ 

 

9.13.16. P1POL ̆ 0x99 

Bit 7 6 5 4 3 2 1 0 

Name P1CP P1BP P1A2NP P1A2P P1A1NP P1A1P P1A0NP P1A0P 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7 P1CP 

P1C ₮  

1 = P1Cᵞ  

0 = P1C  

6 P1BP 

P1B ₮  

1 = P1Bᵞ  

0 = P1B  

5 P1A2NP 

[P1A2N] ₮  

1 = [P1A2N]ᵞ  

0 = [P1A2N]  

4 P1A2P 

[P1A2] ₮  

1 = [P1A2]ᵞ  

0 = [P1A2]  

3 P1A1NP 

[P1A1N] ₮  

1 = [P1A1N]ᵞ  

0 = [P1A1N]  

2 P1A1P 

[P1A1] ₮  

1 = [P1A1]ᵞ  

0 = [P1A1]  

1 P1A0NP 

P1A0N ₮  

1 = P1A0Nᵞ  

0 = P1A0N  

0 P1A0P 

P1A0 ₮  

1 = P1A0ᵞ  

0 = P1A0  
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9.13.17. P1AUX ̆ 0x1E 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð ð P1CF2E P1CF2 P1BF2E P1BF2 

Reset ð ð ð ð 0 0 0 0 

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

 

Bit Name Function 

7:4 N/A Ḡ ᵝ̆ 0 

3 P1CF2E 

P1CALTҹ 1 ̆[P1C] 2ⱳ ᶏ  

1 = ₮ P1B P1C ̆  

0 = ₮ P1C 

2 P1CF2 

[P1C] 2ⱳ  

1 = ₮ P1B P1C  

0 = ₮ P1B P1C  

1 P1BF2E 

P1BALTҹ 1 ̆[P1B] 2ⱳ ᶏ  

1 = ₮ P1B P1C ̆  

0 = ₮ P1B 

0 P1BF2 

[P1B] 2ⱳ  

1 = ₮ P1B P1C  

0 = ₮ P1B P1C  
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10. Ҭ  

FT60F12X ҊҬץ ̔ 

 ̧ PA2/INT Ҭ  
 ̧ Timer0 ₮Ҭ  
 ̧ PORTA Ҭ  
 ̧ Timer2 Ҭ  
 ̧ EEPROM ΏҬ  
 ̧ Ҭ  
 ̧ LVDҬ  

IOC-PA0

IOCA0

TMR2IF

TMR2IE

EEIF

EEIE

CKMIF

CKMIE

T0IF

T0IE

INTF

INTE

PAIF

PAIE

PEIE GIE

Interrupt 

to CPU

Wakeup (if in 

sleep mode)

OSFIF

OSFIE

IOC-PA7

IOCA7

ÖÖÖ
LVDIF

LVDIE

 

10.1 Ҭ ֟  

 

Ҭ └ ̂INTCOÑ Ҭ ̂PIR1̃ ԅҬ ᵝȂINTCON Ӟ

ῃ Ҭ ᶏ ᵝ GIEȂ 

 

Ҭ Ⱶ Ҋꜚᵬץ̆ ꜚ ̔ 

 ̧ GIE ׆̆ ῏ Ҭ  
 ̧ ҉  
 ̧ ⱴ 0004h  

 

Ҭ פ R̆ETI ₮Ҭ ₱ GIEᵝ̆ ᶏ Ҭ Ȃ ̆

Ҭ RETIӊ╠ ῏ Ҭ ᵝ ᾧץ0̆ ῀Ҭ Ȃ 

 

INTCON ҊҬץ ᵝ̔ 

 ̧ INT Ҭ  
 ̧ PORTA Ҭ  
 ̧ Timer0 ₮Ҭ  

 

PIR1Ҭ Ҭ ᵝ̆PIE1Ҭ ῒ Ҭ ᶏ ᵝ̆ΐᵣ ᵝ Ȃ 
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10.1. INT Ҳ  

INT ҉ Ҭ ̔ OPTION INTEDG ᵝ 1 ҉ ̆

INTEDGᵝ Ҋ Ȃ INT ҉₮ ĬNTCON INTFᵝ 1Ȃ

ץ INTCON INTE └ᵝ Ҭ Ȃ ᾛ Ҭ ╠̆ Ҭ Ⱶ

Ҭᾢ ᴆ INTFᵝ Ȃ INTEᵝ ῀ᴡ ╠ 1̆↕ INT Ҭ ᴡ׆

Ȃ 

10.2. Ҳ  

Q

Q
SET

CLR

DPAx

RD PORTA

SET PAIF

 

10.2 Ҭ  

PORTA ῀ ᴪᶏ INTCON PAIFᵝ 1Ȃ ץ 1/ INTCON PAIE

ᵝ ᶏ / Ҭ Ȃ ̆ IOCA ҩ Ȃ 

 

̔ 

1. ∆ Ҭ ̆ ᾢ ҹ ῀ IŎ IOCA 1̆ ѿҊ PORTA  ̕

2. I/O ̆PAIF 1̕ 

3. Ҭ ᵝӊ╠ ѿҊ PORTĂ Ῥ PAIF 0̕ 

10.2.1. PAIF ᵝ  

PAIF ᵝ ᵝ ̆ ̆ Ҍ Ԋᴆѿ ̆ ᴆ ῒ ᵬ Ȃ

0̆ Ҋңץ ̔ 

1 

a)  

b) ᴆ PAIF 

 

2 

a) PORTĂҺꜚ Ҍ Ԋᴆ 

b) ᴆ PAIF 
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10.3. Ҳ  

Ҭ INT PORTA Ҭ ѿ ҹ 1⌠ 2ҩ פ Ȃ Ҭ

┴ҍ פ ῏ Ȃ 

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

Q1 and Q2 are non overlap

0x004            0x005PC                PC+1                   PC+2

SYSCLK

Q1

Q2

INT(PA2)

INTF

PC

 

10.3 Ҭ  

10.4. Ҳ Ҳ Ḧ  

Ҭ Ҭ̆ PC ꜚḠ ҉Ȃѿ ̆ Ḡ ṿ

҉̆ᶛ W̆STATUS Ȃ ֓ ᴆ Ȃҳ W_TEMP STATUS_TEMP

GPR 16byte Ȃ 16ҩ GPR ҩ ̆ ץ ף Ȃ 

10.5. ῗԓҲ ᵣ 

Ҭ ᵝ ԍῒҬ ᶏ ̂ᾛ ̃ᵝ̆ ᶏ Ҭ ᶏ ᵝҹ 0̆ ԅ ῏Ҭ Ԋᴆ̆

ῒ ᵝׅ ᴪ 1Ȃ 

10.6. ғҲ ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

INTCON 0x0B GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

PIE1 0x8C EEIE CKMIE LVDIE ð ð OSFIE TMR2IE ð 00ð000- 

PIR1 0x0C EEIF CKMIF LVDIF ð ð OSFIF TMR2IF ð 00ð000- 

TRISA 0x85 TRISA[7:0]̆PORTA └ 1111 1111 

IOCA 0x96 IOCA[7:0]̆ Ҭ ᾛ ᵝ 0000 0000 
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10.6.1. INTCON ̆ 0x0B/0x8B 

Bit 7 6 5 4 3 2 1 0 

Name GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7 GIE 

GIE:ῃ Ҭ ᶏ  

1 = ᾛ Ҭ  

0 = Ҭ  

6 PEIE 

PEIE: Ҭ ᶏ  

1 = ᾛ Ҭ  

0 = Ҭ  

5 T0IE 

T0IE: 0 ₮Ҭ ᶏ  

1 = ᾛ Timer0Ҭ  

0 = Timer0Ҭ  

4 INTE 

INTE: Ҭ ᶏ  

1 = ᾛ PC1/INT Ҭ  

0 = PC1/INT Ҭ  

3 PAIE 

PAIE: PORTA Ҭ ᶏ ᵝ 

1 = ᾛ PORTA Ҭ  

0 = PORTA Ҭ  

2 T0IF 

T0IF: 0 ₮Ҭ ᵝ 

1 = Timer0 ₮̂ ᴆ ̃ 

0 = Timer0 ₮ 

1 INTF 

INTF: PC1/INT Ҭ ᵝ 

1 = ԅPC1/INT Ҭ ̂ ᴆ ̃ 

0 = PC1/INT Ҭ  

0 PAIF 

PAIF: PORTA Ҭ ᵝ 

1 = ѿҩPORTA<5:0> ԅ ̂ ᴆ ̃ 

0 = ѿҩPORTA<5:0>  
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10.6.2. PIR1 ̆ 0x0C 

Bit 7 6 5 4 3 2 1 0 

Name EEIF CKMIF LVDIF ð ð OSFIF TMR2IF ð 

Reset 0 0 0 ð ð 0 0 ð 

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

 

Bit Name Function 

7 EEIF 

EEIF: EEΏҬ ᵝ 

1 = EE Ώ ᵬ  

0 = EE Ώ ᵬ ̆ ᴆ 0 

6 CKMIF 

CKMIF: ᵬ Ҭ ᵝ 

1 = ᵬ  

0 = ̆ ᴆ 0 

5 LVDIF 

LVDIF: LVDҬ ᵝ 

1 = LVD ᵞԍ ṿ 

0 = LVD ԍ ṿ̆ ᴆ 0 

4 N/A Ḡ ᵝ̆ 0 

3 N/A Ḡ ᵝ̆ 0 

2 OSFIF 

Ҭ ᵝ 

1 = ̆ ῀℗ ҹ INTOSC 

0 = ̆ ᴆ 0 

1 TMR2IF 

TMR2IF: Timer2ҍPR2 Ҭ ᵝ 

1 = Timer2 ṿ ԍPR2 

0 = Timer2 ṿҌ ԍ PR2̆ ᴆ 0 

0 N/A Ḡ ᵝ̆ 0 
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10.6.3. PIE1 ̆ 0x8C 

Bit 7 6 5 4 3 2 1 0 

Name EEIE CKMIE LVDIE ð ð OSFIE TMR2IE ð 

Reset 0 0 0 ð ð 0 0 ð 

TYPE RW RW RW RO-0 RO-0 RW RW RO-0 

 

Bit Name Function 

7 EEIE 

EEΏҬ ᶏ ᵝ 

1 = ᶏ EE Ώ ᵬ Ҭ  

0 = ῏ EE Ώ ᵬ Ҭ  

6 CKMIE 

ᵬ Ҭ ᶏ ᵝ 

1 = ᶏ ᵬ Ҭ  

0 = ῏ ᵬ Ҭ  

5 LVDIE 

Ҭ ᶏ ᵝ 

1 = ᶏ Ҭ  

0 = Ҭ  

4 N/A Ḡ ᵝ̆ 0 

3 N/A Ḡ ᵝ̆ 0 

2 OSFIE 

Ҭ ᾛ ᵝ 

1 = ᾛ Ҭ  

0 = Ҭ  

1 TMR2IE 

Timer2 ҍPR2 Ҭ ᶏ ᵝ 

1 = ᶏ  Timer2 Ҭ  

0 = ῏  Timer2 Ҭ  

0 N/A Ḡ ᵝ̆ 0 

 

10.6.4. IOCA ̆ 0x96 

Bit 7 6 5 4 3 2 1 0 

Name IOCA[7:0] 

Reset 0x00 

Type RW 

 

Bit Name Function 

7:0 IOCA[7:0] 

Ҭ  

1 = ᶏ Ҭ  

0 = ῏ Ҭ  
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11.  

SLEEP פ ῀ Ȃ 

 

ҹԅ ⌠ ᵞ ⱳ ̆ ᴆ I/O ᵞ̆ ғ ׆ I/O ȂI/Oᵬҹ ῀ ̆

ῒ ᵞ̆ ῤ ҉ ̆ ᾧ Ȃ 

11.1.  

ҊԊᴆץ ץ ̔ 

 ̧ /MCLR ҉ ᵝ 

 ̧ WDT ₮ 

 ̧ PA2/INT ҉ Ҭ ̆PORTA Ҭ  

 ̧ TMR2Ҭ ̂ T2CKRUNҹ 1ғῒ Ҍ פ ̃ 

 ̧ LVDᶏ ᵞ Ԋᴆ 

 

פ CLRWDTȁSLEEP̂ ῀ ̃ ׆ ̆ Ȃ 

11.2.  

ᵬ ῤ ̂32kHz̃̆ ѿҩ 16ᵝ ̆ 0῍ ѿҩ 8ᵝ № ̆

ᶏ ᵝᵝԍ UCFG0 3ᵝ̆WDTEN̆ҹ 1 ᶏ ̆ҹ 0 SWDTENᵝ

‗ ᶏ ҍ ̆SWDTENᵝԍWDTCON Ȃ 

 

פ CLRWDTȁSLEEPᴪ Ȃ 

 

ᶏ ԅ ’Ҋ̆MCU ₮Ԋᴆ ᵬҹѿҩץ ̆ MCU ᵬ ᵬҹ

ѿҩ ᵝ Ȃ 
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12. I/O  

῍ 14ҩ GPIOȂ ֓ IO ԅᵬҹ ῀/ ₮ ץ ΐ ѿ֓ҍῤ

ⱳ ̆ΐᵣ ҊȂ 

VDD

TRIS

PDRVP1x

NDRV

weak 

pullup

WPU
PUENB

1

0
LAT

P
1
x
O

E

WPD

weak 

pulldown

PDEN

 

12.1 I/O ѿ  

12.1. PORTx TRISx  

ῤ ҹ ̆ҍῒ ₮ └ TRISx Ȃ TRISx ᵝҹ

1̆↕ Ạҹ ῀ ̆ ӊ ѿᵝ ҹ 0ᴪ PORTx ҹ ₮ Ȃ ҹ ₮

̆ ₮ ꜚ ᴪ ̆ ₮ ᴪ ⌠ ₮ Ȃ 

 

I/O ԍ ῀ ̂TRISx=1̃̆ PORTx ꜚᵬ̆PORTxῤ ᴪ ῀ Ȃ

PORTx ҉ Ώꜚᵬ ̆ ᴪ Ώ῀ ₮ Ȃ Ώ ᵬ ñ - -Ώò ѿҩ ̆

̆ ̆ῬΏ῀ ₮ Ȃ 

 

MCLREҹ 1 ̆PORTA[5] ṿҹ 0̆ ᵬҹ ᵝ Ȃ 

12.2. Ὶלꜗ  

PORTA ҩ ѿҩ Ҭ ҉ Ȃ 
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12.2.1. ҉  

PORTA/C ҩ ѿҩ ץ ῤ ҉ ⱳ Ȃ └ WPUx ᵝ ᶏ

῏ ֓ ҉ Ȃ GPIO ҹ ₮̆ ֓ ҉ ᴪ ꜚ῏ Ȃ ҉ ҉ ᵝ

ץ ҹ῏ Ȃ OPTION Ҭ /PAPU ᵝ‗ ȂPORTA[5]ῤ Ӟ ҉ ⱳ ̆

PORTA[5] ҹ/MCLR ⱳ ꜚᶏ Ȃ PORTA[5] ҹ GPIO ̆ ҉

WPUA5 └Ȃ 

12.2.2. Ҋ  

PORTA/C ᵬҹ ῀ ΐ ῤ Ҋ ⱳ ̆ WPDx └Ȃ 

 

҉ Ҋ ⱳ ԑ ̆ ױ ץ Ȃ 

 

̔ E Ҭ̆ PA2̆PA3 PA7 ҉ȁҊ ᶏ ̆ ױ ῀ⱳ Ȃ 

12.3.  

ҩ I/O Ҍ ꜚ ⱬȂ PSRCx̆ I/O

2 ≢ ꜚ ⱬȂֽ ҹ ₮ ̆ῒ ᵝ Ȃ ↕̆ ֓

ᵝ Ȃ I/O ҹҌ Ȃ 

12.4.  

ҩ I/O 2 Ҍ ꜚ ⱬ̆ ҹ PSINKx̆ I/O ҹ ₮ ̆ῒ

ᵝ Ȃ 

12.5. ғ GPIO ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

WPUA 0x95 PORTA҉ └ᵝ 1111 1111 

TRISA 0x85 TRISA[7:0]̆PORTA └ 1111 1111 

PORTA 0x05 PORTA[7:0]̆PORTA  xxxx xxxx 

IOCA 0x96 PORTA Ҭ ᾛ ᵝ 0000 0000 

TRISC 0x87 ð TRISC[5:0]̆PORTC └ --11 1111 

WPUC 0x93 ð PORTC ҉ └ᵝ --00 0000 

PORTC 0x07 ð PORTC[5:0]̆PORTC  --xx xxxx 

OPTION 0x81 /PAPU ð T0CS T0SE PSA PS2 PS1 PS0 1-11 1111 

PSRCA 0x88 PORTA ⱬ  1111 1111 

WPDA 0x89 PORTAҊ └ 0000 0000 

WPDC 0x8D ð ð PORTCҊ └ --00 0000 

PSRCC 0x94 ð ð PORTC ⱬ  --11 1111 

PSINKA 0x97 PORTA ⱬ  0000 0000 

PSINKC 0x9F ð ð PORTC ⱬ  --00 0000 
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12.5.1. WPUĂ 0x95 

Bit 7 6 5 4 3 2 1 0 

Name WPUA 

Reset 1 1 1 1 1 1 1 1 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7:0 WPUA 

PORTA ҉ └  

1 = ᶏ ҉  

0 = ῏ ҉  

12.5.2. TRISĂ 0x85 

Bit 7 6 5 4 3 2 1 0 

Name TRISA 

Reset 1 1 1 1 1 1 1 1 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7:0 TRISA 

PORTA └  

1 = ῀ 

0 = ₮ 

12.5.3. PORTĂ 0x05 

Bit 7 6 5 4 3 2 1 0 

Name PORTA 

Reset x x x x x x x x 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7:0 PORTA PORTA   
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12.5.4. TRISC̆ 0x87 

Bit 7 6 5 4 3 2 1 0 

Name ð ð TRISC[5:0] 

Reset ð ð 1 1 1 1 1 1 

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

 

Bit Name Function 

7:6 NA Ḡ ᵝ 

5:0 TRISC[5:0] 

PORTC └  

1 = ῀ 

0 = ₮ 

12.5.5. PORTC̆ 0x07 

Bit 7 6 5 4 3 2 1 0 

Name ð ð PORTC[5:0] 

Reset ð ð x x x x x x 

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

 

Bit Name Function 

7:6 NA Ḡ ᵝ 

5:0 PORTC[5:0] PORTC   

12.5.6. WPUC̆ 0x93 

Bit 7 6 5 4 3 2 1 0 

Name ð ð WPUC[5:0] 

Reset ð ð 0 0 0 0 0 0 

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

 

Bit Name Function 

7:6 NA Ḡ ᵝ 

5:0 WPUC 

PORTC ҉ └  

1 = ᶏ ҉  

0 = ῏ ҉  

 



Fremont Micro Devices                                                     FT60F12X/FT60F11X 

rev 1.06   82   2019-9-25 

12.5.7. PSRCĂ 0x88 

Bit 7 6 5 4 3 2 1 0 

Name PSRCA 

Reset 1 1 1 1 1 1 1 1 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7:5 PSRCA[7:5] 

PORTA[7:5]  

0 = L0̆ ꜚ ⱬҹ 4mA 

1 = L2̆ ꜚ ⱬҹ 32mA 

4 PSRCA[4] 

ᵝ MSCON 5ᵝ PSRCAH4ѿ 2ᵝ ̆{PSRCAH4, PSRCA[4]} 

00 = L0̆ ꜚ ⱬҹ 4mA 

11 = L2̆ ꜚ ⱬҹ 32mA 

01, 10 = L1, ꜚ ⱬҹ 8mA 

3 PSRCA[3] 

ᵝ MSCON 4ᵝ PSRCAH3ѿ 2ᵝ ̆{PSRCAH3, PSRCA[3]} 

00 = L0̆ ꜚ ⱬҹ 4mA 

11 = L2̆ ꜚ ⱬҹ 32mA 

01, 10 = L1, ꜚ ⱬҹ 8mA 

2:0 PSRCA[2:0] 

PORTA[2:0]  

0 = L0̆ ꜚ ⱬҹ 4mA 

1 = L2̆ ꜚ ⱬҹ 32mA 

 

12.5.8. WPDĂ 0x89 

Bit 7 6 5 4 3 2 1 0 

Name WPDA 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

Bit Name Function 

7:0 WPDA 

PORTA Ҋ └  

1 = ᶏ Ҋ  

0 = ῏ Ҋ  

12.5.9. WPDC̆ 0x8D 

Bit 7 6 5 4 3 2 1 0 

Name ð ð WPDC[5:0] 

Reset ð ð 0 0 0 0 0 0 

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

 

Bit Name Function 

7:6 NA Ḡ ᵝ 

5:0 WPDC 

PORTC Ҋ └  

1 = ᶏ Ҋ  

0 = ῏ Ҋ  
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12.5.10. PSRCC̆ 0x94 

Bit 7 6 5 4 3 2 1 0 

Name ð ð PSRCC[5:0] 

Reset ð ð 1 1 1 1 1 1 

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

 

Bit Name Function 

7:6 N/A Ḡ ᵝ̆ 0 

5:0 PSRCC[5:0] 

PORTC  

0 = L1̆ ꜚ ⱬҹ 8mA 

1 = L2̆ ꜚ ⱬҹ 32mA 

 

12.5.11. PSINKĂ 0x97 

Bit 7 6 5 4 3 2 1 0 

Name PSINKA[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 PSINKA[7:0] 

PORTA ⱬ  

0: Normal mode 

1: Hi-sink mode 

 

12.5.12. PSINKC̆ 0x9F 

Bit 7 6 5 4 3 2 1 0 

Name ð ð PSINKC[5:0] 

Reset ð ð 0 0 0 0 0 0 

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

 

Bit Name Function 

7:6 NA Ḡ ᵝ 

5:0 PSINKC[5:0] 

PORTC ⱬ  

0: Normal mode 

1: Hi-sink mode 
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13. EEPROM 

ῤ 256 ҩ EEPROM̆ EEADR Ȃ ᴆ EECON1 EECON2

EEPROM ᵬ̆ ᴆ ԅ ⱳ ̆ ᴆ ̆ ף

̆ ≠ ̆ ꜚ ӊ ץ ῀ ץ̆ ᵞⱳ Ȃ 

 

EEPROM ѿ ̆ └ ץ ҡ Ώ ᵬȂ 

13.1. EEPROM  

A. INTCON GIEᵝ 0̕ 

B. ∞ GIE ҹ 1̆ ↕ A ̆ ↕ ץ Ҋѿ ̕ 

C. EEADRΏ῀ ̕ 

D. EEDATΏ῀ ̕ 

E. ᵝWREN3/WREN2/WREN1ῃ 1̕ 

F. ᵝWR 1̂EECON2.0̆ WRᴪ ̃̕  

G. Ώ Ҍ WREN3/2/1 ṿ̆ ↕ ̕ 

H. 2msӊ ꜚ ̆WR ꜚ 0̆WREN3ȁWREN2ȁWREN1 0̕ 

I. Ῥ ̆ CïH ̕ 

 

ᶛ 1̔ 

BCR INTCON, GIE 
BTSC INTCON, GIE 
LJUMP $-2   
BANKSEL EEADR 
LDWI 55H 
STR EEADR    ; ҹ 0x55 
STR EEDAT    ; ҹ 0x55 
LDWI 34H 
STR EECON1   ;WREN3/2/1 1 
BSR EECON2, 0   ; ꜚΏ 
BSR INTCON, GIE  ; GIE 1 
 
ᶛ 2̔ 
BCR INTCON, GIE 
BTSC INTCON, GIE 
LJUMP $-2   
BANKSEL EEADR 
LDWI 55H 
STR EEADR    ; ҹ 0x55 
STR EEDAT    ; ҹ 0x55 
LDWI 34H 
STR EECON1   ;WREN3/2/1 1 
NOP     ; NOP ץ ῒז  פ
BSR EECON2, 0   ; ꜚΏ̆ ҉ ᴆҌᴪ ꜚ EEPROM ᵬ 
 
BCR EECON1, WREN1 ;ᾢ WREN1̆ᶏ WREN3/2/1Ҍ ҹ 1 
BSR EECON1, WREN1 ; ᵝWREN1̆פWREN3/2/1 ҹ 1 
BSR EECON2, 0   ; ꜚΏ̆ ᴆ EEPROM  
BSR INTCON, GIE 
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̔ 

҉ץ .1 EȁFң ң פ ̆Ҍ ̂ ᶛ 2̃̆ ↕ ᵬҌᴪ

ꜚ̆ῒҬWREN3ȁWREN2 WREN1 Ҍץ ѿ פ 1̆ ץ BSR №פ

ᵝ 1̕ 

2. EȁFң ̆ ꜚҊѿ ᵬ̆ EȁFӊ╠ⱴ῀ѿ ̆ WREN3ȁ

WREN2 WREN1ᴋ ѿᵝ 0̆ ᶛ 2̕ 

3. Ҭ ᵬ ̕ 

 

 1  2  3  4  5  6  7  8  9  10 

ᵝ EECON2.0

Q1

Q2

WREN3

WREN2

WREN1

WR_WINDOW

 

13.1 ᴆ EEPROM  

13.2. EEPROM  

Ữ ᾝ̆ Ώ῀ EEADR ̆ EECON1 └ᵝ RD 1Ȃ

Ҋѿ ĔEDAT EEPROM Ώ῀Ȃ Ҋѿ פ ȂEEDAT

Ḡ ҩṿ ⌠ Ҋѿ ׆ ᾝ ᾝΏ῀ ̂ Ώ ᵬ Ҭ Ȃ̃ 

 

Ҋ EEPROM ѿ ᶛ ̔ 

BANKSEL EEADR 

LDWI dest_addr 

STR EEADR 

BSR EECON1, RD 

LDR EEDAT, W 

 

13.3. ῗԓ  

ꜚ EEPROM ᵬ ̆2ms ̆ ῤ̆CPU Ҍᴪ Ả̆

Ȃ 
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13.4. ғ EEPROM ῗ  

  bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 ᵝṿ 

INTCON 0x0B/8B GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

PIE1 0x8C EEIE CKMIE LVDIE ð ð OSFIE TMR2IE ð 00ð000- 

PIR1 0x0C EEIF CKMIF LVDIF ð ð OSFIF TMR2IF ð 00ð000- 

EEDAT 0x9A EEDAT[7:0] 0000 0000 

EEADR 0x9B EEADR[7:0] 0000 0000 

EECON1 0x9C ð ð WREN3 WREN2 WRERR WREN1 ð RD --00 x0-0 

EECON2 0x9D ð ð ð ð ð ð ð WR ---- ---0 

 

13.4.1. EEDAT ̆ 0x9A 

Bit 7 6 5 4 3 2 1 0 

Name EEDAT[7:0] 

Reset 0 0 0 0 0 0 0 0 

Type RW RW RW RW RW RW RW RW 

 

13.4.2. EEADR ̆ 0x9B 

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 
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13.4.3. EECON1 ̆ 0x9C 

Bit 7 6 5 4 3 2 1 0 

Name ð ð WREN3 WREN2 WRERR WREN1 ð RD 

Reset ð ð 0 0 x 0 ð 0 

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

 

Bit Name Function 

7:6 N/A Ḡ ᵝ̆ 0 

5 WREN3 
EEPROMΏᶏ 3 

WREN2ȁWREN1 ᶏ  

4 WREN2 
EEPROMΏᶏ 2 

WREN3ȁWREN1 ᶏ  

3 WRERR 

EEPROMΏ ᵝ 

1̔ EEPROM ԅ ᵝ̆Ҭ  

0̔ EEPROM  

2 WREN1 

EEPROMΏᶏ 1 

WREN3-1=111̔ᾛ ᴆ EEPROM ̆ ᵝ ꜚ 0 

WREN3-1=ῒזṿ̔ ᴆ EEPROM  

1 N/A Ḡ ᵝ̆ 0 

0 RD 

EEPROM └ᵝ 

ᵝ Ώ̆ 0 

Ώ 1̔ ꜚѿ EEPROM  

Ώ 0̔Ҍ ꜚ  

 

13.4.4. EECON2 ̆ 0x9D 

Bit 7 6 5 4 3 2 1 0 

Name ð ð ð ð ð ð ð WR 

Reset ð ð ð ð ð ð ð 0 

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

 

Bit Name Function 

7:1 N/A Ḡ ᵝ̆ 0 

0 WR 

EEPROMΏ └ᵝ 

ᵬ̔ 

1̔ EEPROM Ҭ 

0̔ EEPROMҌ ԍ  

Ώ ᵬ̔ 

1̔ ꜚѿ EEPROM  

0̔ ӈ 

 



Fremont Micro Devices                                                     FT60F12X/FT60F11X 

rev 1.06   88   2019-9-25 

14.  

14.1.  

ᵬ éééééééééééééééééééééééééééééé - 4 0 ~ + 8 5 °C  

Ữ ééééééééééééééééééééééééééééé - 4 0 ~ + 1 2 5 °C  

ééééééééééééééééééééééééééVS S - 0 . 3 V ~V S S + 6 . 0 V 

῀ ééééééééééééééééééééééééVS S - 0 . 3V ~V D D + 0 . 3 V 

 

14.2. Ὺ ЃHIRCЄ 

 ṿ
(1)

 ῖ  ṿ
(1)

 ᵝ ᴆ/  

‰  15.84 16 16.16 MHz 25°C, V DD = 2.5V 

 ð ±4% ð ð -40~85°C, V DD = 2.5V 

 -1.0% ð 1.5% ð 25°C, V DD = 1.9~5.5V 

IHIRC ᵬ  ð 51 ð ɛA 25°C, V DD = 3.0V 

ꜚ  ð 2.5 ð ɛs 25°C, V DD = 3.0V 

(1) ԍ ṿ̆ ֟ Ȃ 

14.3. Ὺ ᵤ ЃLIRCЄ 

ᵞ ѿ̆ Ҋ ꜚ ҹ 32kHz̆ ѿ Ҋ ꜚ ҹ 256kHzȂ

OSCCON Ҭ LFMODᵝ └̆0ҹ 32kHz ̆1ҹ 256kHz Ȃ 

 ṿ
(1)

 ῖ  ṿ
(1)

 ᵝ ᴆ/  

 30.4 32 33.6 kHz 25°C, V DD = 2.5V 

 -2.0% ð 2.0% ð -40 ~ 85°C, V DD = 2.5V 

 -3.5% ð 1.0% ð 25°C, V DD = 1.9~5.5V 

ILIRC ᵬ  ð 2.0 ð ɛA 25°C, V DD = 3.0V 

ꜚ  ð 4.6 ð ɛs 25°C, V DD = 3.0V 

(1) ԍ ṿ̆ ֟ Ȃ 
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14.4. ᵤ ᵣ ЃLVRЄ 

 ṿ
(1)

 ῖ  ṿ
(1)

 ᵝ ᴆ/  

ILVR ᵬ  ð 13.54 ð ɛA VDD = 3.3V 

VLVR̆LVR ṿ 

1.94 2.0 2.06 

V 25°C  

2.13 2.2 2.27 

2.42 2.5 2.58 

2.72 2.8 2.88 

3.01 3.1 3.19 

3.49 3.6 3.71 

3.98 4.1 4.22 

LVR delay ð 125 157 ɛs 25°C , V DD = 1.9~5.5V 

̂1̃ ԍ ṿ̆ ֟ Ȃ 

14.5. ᵤ ᶼ ЃLVDЄ 

 ṿ
(1)

 ῖ  ṿ
(1)

 ᵝ ᴆ/  

ILVD ᵬ  ð 21.4 ð ɛA VDD = 3.3V 

VLVD̆LVD ṿ 

1.94 2.0 2.06 

V 25°C  

2.33 2.4 2.47 

2.72 2.8 2.88 

2.91 3.0 3.09 

3.49 3.6 3.71 

3.88 4.0 4.12 

LVD delay ð 125 157 ɛs 25°C , V DD = 1.9~5.5V 

̂1̃ ԍ ṿ̆ ֟ Ȃ 

14.6. ҏ ᵣ ЃPORЄ 

 ṿ ῖ  ṿ ᵝ ᴆ/  

IPOR ᵬ  ð 140 ð nA 25°C , V DD = 3.3V 

VPOR ð 1.65 ð V 25°C  
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14.7.  I/O PAD  

 ṿ ῖ  ṿ ᵝ ᴆ/  

VIL 0 ð 0.3* VDD V  

VIH 0.7* VDD ð VDD V  

 -1 ð 1 ɛA 5V 

(source) 

L0 ð -4 ð 

mA 25°C, V DD = 5V, VOH = 4.5V L1 ð -8 ð 

L2 ð -31 ð 

(sink) 
Normal ð 56 ð 

mA 25°C, V DD = 5V, VOL= 0.5V 
Hi-sink ð 79 ð 

҉  ð 21 ð kɋ  

Ҋ  ð 21 ð kɋ  

̂1̃ ԍ ṿ̆ ֟ Ȃ 

14.8. ᵩ ᵲ ЃIDDЄ 

 Sysclk 
ῖ ṿ@VDD 

ᵝ 
2.0V 3.0V 5.0V 

̆IDD 

16MHz ð 1.019 1.071 

mA 

8MHz 0.535 0.776 0.807 

4MHz 0.374 0.450 0.465 

2MHz 0.226 0.275 0.282 

1MHz 0.153 0.190 0.195 

32kHz 0.024 0.032 0.033 

ᴡ ̂Sleep, WDT OFF, LVR OFF̃, ISB ð ð 0.14 ð 

ɛA 
ᴡ ̂Sleep, WDT ON, LVR OFF̃ ð ð 2.12 ð 

ᴡ ̂Sleep, LVR ON, WDT OFF̃ ð ð 13.74 ð 

ᴡ ̂Sleep, LVR ON, WDT OÑ ð ð 15.64 ð 

̂1̃ ԍ ṿ̆ ֟ Ȃ 

̔ 

1. ҹ 25°C ̕ 

2. ᴆҹ I/O ԍ ῀ Ҋ ⌠ 0̕ 
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14.9. AC  

 ṿ ῖ  ṿ ᵝ ᴆ/  

פ ̂TINS̃ 

2T 125 ð ð ns 
HIRC 

4T 250 ð ð ns 

2T 61 ð ð ɛs 
LIRC 

4T 122 ð ð ɛs 

T0CKI ῀  
(TINS+40)/N

20Ҭ  

ð ð ns N = № ṿ 

̂2̆ 4̆ é̆ 256̃ 

҉ ᵝḠ ̂TDRH̃ ð 4.2 ð ms 25Ņ, PWRT disable 

ᵝ ‖ ̂TMCLRB̃ 2000 ð ð ns 25Ņ 

WDT ̂TWDT̃ ð 1 ð ms № , WDTPS<3:0>=0000 

̔ ̆ ᴆҹ̔T=-40~85Ņ̆VDD =1.9~5.5V.  

 

14.10. ֢  

̔ ᶫ ԍ ṿֽ̆ ᵬ ̆ ֟ Ȃ 

14.10.1. Ҍ VDDҊ̆ IDD vs Freq̂TA=25°C ̃ 
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14.10.2. Ҍ VDDҊ̆ISB̂ ̃  

 

14.10.3. HIRC vs VDD̂TA=25°C ̃ 
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14.10.4. LIRC vs VDD̂TA=25°C ̃ 

 

14.10.5. IOH ( level -4mA ) vs VOH @VDD=5V 
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14.10.6. IOH ( level -8mA ) vs VOH @VDD=5V 

 

14.10.7. IOH ( level -32mA ) vs VOH @VDD=5V 
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14.10.8. IOL ( Normal ) vs VOL @VDD=5V 

 

14.10.9. IOL ( Hi-sink ) vs VOL @VDD=5V 
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פ .15 ↓  

פ ̆ѿ῍ 37 Ҋץ̆פ פ Ȃ 

 ⱳ   ᵝ 

BCR R, b R bᵝ 0 0-> R(b) 
 

BSR R, b R bᵝ 1 1-> R(b) 
 

BTSC R, b ᵝ ̆ ҹ 0↕  Skip if R(b)=0 
 

BTSS R, b ᵝ ̆ ҹ 1↕  Skip if R(b)=1 
 

NOP ᵬ None 
 

CLRWDT ̂ ̃ 0-> WDT /PF, /TF 

SLEEP ῀  0-> WDT, STOP OSC /PF, /TF 

STTMD Wῤ ⌠ TMODE W-> TMODE
1
 

 
CTLIO R TRISr  W-> TRISr 

 
STR R(MOVWF) W ⌠ R W-> R 

 
LDR R, d(MOVF) R ⌠ d R-> d Z 

SWAPR R,d R ֜  [R(0-3)R(4-7)]-> d 
 

INCR R, d R+1 R+ 1-> d Z 

INCRSZ R, d R+1̆ ҹ 0↕  R+ 1-> d 
 

ADDWR R, d Wҍ R ⱴ W+ R-> d C, HC, Z 

SUBWR R, d R⁞W 
R- W-> d 

C, HC, Z 
R+ /W+ 1-> d 

DECR R, d R-1 R- 1-> d Z 

DECRSZ R, d R-1̆ ҹ 0↕  R- 1-> d 
 

ANDWR R, d Wҍ R ҍ R& W-> d Z 

IORWR R, d Wҍ R  W| R-> d Z 

XORWR R, d Wҍ R  W^ R-> d Z 

COMR R, d R  /R-> d Z 

RRR R, d R ᵝ  
R(n)-> R(n-1), 

C 
C-> R(7), R(0)-> C 

RLR R, d R ᵝ  
R(n)-> R(n+1), 

C 
C-> R(0), R(7)-> C 

CLRW W 0 0-> W Z 

CLRR R R 0 0-> R Z 

RETI ׆Ҭ  Stack-> PC,1-> GIE 
 

RET ׆  Stack-> PC 
 

LCALL N  
N-> PC, 

 PC+1-> Stack 

LJUMP N ᴆ  N-> PC 
 

LDWI I(MOVLW) ⌠W I-> W 
 

ANDWI I Wҍ I ҍ W& I-> W Z 

IORWI I Wҍ I  W| I-> W Z 

XORWI I Wҍ I  W^ I-> W Z 

RETW I  Stack-> PC, I-> W 
 

ADDWI I Wҍ ⱴ W+I-> W C, HC, Z 

SUBWI I ⁞W I-W-> W C, HC, Z 
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ᵬ  

  

R(F) SFR  

W ᵬ  

b ᵝ  

I/Imm(k)  

X Ҍ῏ ṿ̆ ץ 0 1 

d 

 

0: ⌠W 

1: ⌠ SFR 

N  

PC  

TMODE TMODE
1

 

TRISr TRISr , r ץ A, B, C 

C ᵝ 

HC ᵝ 

Z 0 ᵝ 

/PF ᵝ 

/TF WDT ₮ ᵝ 

 

̔ 

1. FT60F12x/FT60F11x ↓ Ҭ̆TMODE OPTION̆ STTMD פ ᵬ

W ⌠ OPTION̕ 
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16. Ḥ  

SOP8ȁSOP14ȁSOP16ȁMSOP10 ̆ΐᵣ Ḥ Ҋ̔ 

SOP8 ̔ 

 

 

Symbol 
Dimensions In Millimeters Dimensions In Inches 

Min Max Min Max 

A 1.350 1.750 0.053 0.069 

A1 0.100 0.250 0.004 0.010 

A2 1.350 1.550 0.053 0.061 

b 0.330 0.510 0.013 0.020 

c 0.170 0.250 0.006 0.010 

D 4.700 5.100 0.185 0.200 

E 3.800 4.000 0.150 0.157 

E1 5.800 6.200 0.228 0.244 

e 1.270 (BSC) 0.050 (BSC) 

L 0.400 1.270 0.016 0.050 

ɗ 0° 8° 0° 8° 
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SOP14 Ҋ̔ 

 

 

Symbol 
Dimensions In Millimeters Dimensions In Inches 

Min Max Min Max 

A - 1.700 - 0.066 

A1 0.100 0.200 0.004 0.008 

A2 1.400 1.500 0.054 0.059 

A3 0.620 0.680 0.024 0.027 

b 0.370 0.420 0.014 0.016 

D 8.710 8.910 0.340 0.347 

E 5.900 6.100 0.230 0.238 

E1 3.800 3.950 0.148 0.154 

e 1.270(BSC) 0.050(BSC) 

L 0.500 0.700 0.020 0.027 

L1 0.250(BSC) 0.010(BSC) 
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SOP16 Ҋ̔ 

 

 

Symbol 
Dimensions In Millimeters Dimensions In Inches 

Min Max Min Max 

A - 1.700 - 0.066 

A1 0.100 0.200 0.004 0.008 

A2 1.420 1.480 0.056 0.058 

A3 0.620 0.680 0.024 0.027 

D 9.960 10.160 0.392 0.396 

E 5.900 6.100 0.232 0.238 

E1 3.870 3.930 0.152 0.153 

b 0.370 0.430 0.015 0.017 

e 1.240 1.300 0.048 0.051 

L 0.500 0.700 0.020 0.027 

L1 1.050(REF) 0.041(REF) 

L2 0.250(BSC) 0.010(BSC) 
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MSOP10 ̔ 

 

 

 

Symbol 
Dimensions In  Millimeters 

Min Nom Max 

A ð ð 1.10 

A1 0.05 ð 0.15 

A2 0.75 0.85 0.95 

A3 0.30 0.35 0.40 

b 0.18 ð 0.26 

b1 0.17 0.20 0.23 

c 0.15 ð 0.19 

c1 0.14 0.15 0.16 

D 2.90 3.00 3.10 

E 4.70 4.90 5.10 

E1 2.90 3.00 3.10 

e 0.50BSC 

L 0.40 ð 0.70 

L1 0.95REF 

ɗ 0 ð 8° 




