
 

Fremont Micro Devices 

FT61F13 
Data Sheet 

( ҟ Ї ҟ Ї 1 ) 

Ӏ  

8ībit ԓ EEPROM RISC MCU  

Program: 3k x 14; RAM: 256 x 8; Data: 128 x 8 

8 / 10 / 14 / 16 / 20  

ADC: 12ībit  (VADCīREF = 0.5V ҿ 11ībit ) 

4ү , 4 PWM ī 1 ┼ 

ᵤ Standby, WDT ᵲ  

POR, LVR, LVD ï ῇ  

 

ESD, EFT 

ᵤ VDD ᵲ  

HIRC  

Rev2.01 

www.fremontmicro.com

http://www.fremontmicro.com/


Fremont Micro Devices FT61F13x 

Rev2.01 - 1 - 2020-12-30  

8ībit CPU  (EEPROM) 

¶ 37 RISC  2T or 4T  :ת

¶ 16 MHz / 2T  (VDD Ó 2.5) 

¶ 20ү  

Memory  

¶ PROGRAM: 3k x 14 bit  ( / Ḧ ) 

¶ DATA: 128 x 8 bit ( Ḧ ) 

¶ RAM: 256 x 8 bit 

¶ 8 ᴌ  

¶ ЕHexꜘ ש/  

ᵲ ᴌ (5V, 25°C) 

¶ VDD (VPOR Ò 1.9V) VPOR ī 5.5 V 

( POR ꜠ Ї0°C  (ҏ Ò1.7Vװ

¶ ҟ  
ī
40 ī 

+ 
85 °C 

¶ ҟ  
ī
40 ī 

+
105 °C 

¶ 1  
ī
40 ī 

+
125 °C  

¶ ᵤ Standby  0.2 ɛA 

¶ WDT 1.5 ɛA 

¶  (16 MHz) 190 ɛA/mips 

¶ ᵤꜗ  (32 kHz)  8ɛA  

 

¶ 100Ҍ       (typical) 

¶ > 20  / 125°C Ỵ   (typical) 

¶ ESD > 8 kV, EFT > 5.5 kV 

ADC (12ībit ) 

¶ 12ībit  (Ò 850 kHz ADC ) 

¶ 8 + 1  

¶ VADCīREF 

V Ὺ Е   0.5, 2.0, 3.0, VDD 

V :   +, ī  

¶ ꜠ ẅ Ҳ  

PWM (Total 4)  

¶ SLEEPҐ  

¶ ΐ 4ү  ( ) Е 

V Е Ї  

¶ 1ү  ( 6ү I/O)Е 

V ԝ ₴+  

¶ ꜠ ╒  (I/O, LVD, ADC) 

¶ XOR, XNOR 2ꜗ  

¶ “ Ж  

Timers  

¶ WDT (16ībit):  7ībit ⅎ  

¶ Timer0 (8ībit): 8ībit ⅎ  

¶ Timer1 (12ībit)  

¶ Timer2 (16ībit):  4ībit ⅎ ⅎ  

¶ SLEEPҐ  

¶ LIRC, 1 or 2x { ת , HIRC, },  

2x EC 

I/O PORTS ( 18ү I/O) 

¶ ҏ /Ґ  

¶  

¶ 8ү I/O :  3, 6 or 18mA (5V, 25°C)  

¶ 8ү I/O :  35 or 53 mA (5V, 25°C) 

¶ 8ү I/O:  Ҳ /  

 

¶ SLEEP 

¶ LVR: 2.0, 2.2, 2.5, 2.8, 3.1, 3.6, 4.1 (V) 

¶ LVD: 1.2, 1.8, 2, 2.4, 2.7, 3, 3.3, 3.6, 4 (V) 

(LVDӤΊ ῇ ꜗ ) 

 (SysClk)  

¶ HIRC Ὺ  

V 16MHz <±1.5% typical (2.5ī5.5V, 25°C) 

V  

V 1, 2, 4, 8, 16, 32, 64ⅎ  

¶ LIRCᵤꜗ ᵤ Ὺ  

V 32 kHz 256 kHz 

¶ EC  (I/O ῇ) 

¶ LP / XT ῇ 

V ꜠ (HIRC LIRC) 

V Ḧ  

Ὶל  ( ) 

¶ ADCᵤᶽ 0.12mVⅎ Ї0.24mV Ї

ԓ  

¶ 13.56 MHz   

¶ ԓ 3.2V ī 4.7V  

¶ ½ VDD LCDẘ  

 (IDE) 

¶ ҏ  (OCD)ЇISP 

¶ 3ү ᴌ  

¶ ᵣЇ ẨЇ Ї  

 

¶ SOP8  MSOP10   SOP14 SOP16 

SOP20  TSSOP20  DIP20  QFN20
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֥ Ḫ  

 I/O   

FT61F131Bīab 6 SOP8 

FT61F13Fīab 8 MSOP10 

FT61F132Aīab 12 SOP14 

FT61F133Aīab 
 14 SOP16 

FT61F133Bīab 

FT61F135īab 

18 

SOP20 

FT61F135īTab TSSOP20 

FT61F135īDab DIP20 

FT61F135īNab QFN20 

 

 a = R; RoHS b  = B; Tube 

  = G; Green = T; T&R 

 

MCU֥ Ḫ  
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ḷ   
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1.   

CPU

PROM

DROM

SRAM

S
F

R
  B

U
S

I/O

Timers

LVD

PWM

ADC

OCDOCD BUS

Reset 

+

Clock

control

 

 1-1  

‼  ∆ Ґ:  

   

CPU Central Processing Unit 

SFR Special Function Registers 

SRAM Static Random Access Memory 

DROM Data EEPROM 

PROM Program EEPROM 

Timers Timer0, Timer1, Timer2 

PWM Pulse Width Modulator 

ADC Analog to Digital Converter 

LVD Low Voltage Detect / comparator 

OCD On Chip Debug 

I/O Input / Output 
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1.1   

GND

PA0/AN0/ELVD3/[P1A2N]

PA1/AN1/ELVD2/[P1A2](PA4/AT0)

PB0/AN6/[P1C1]/CLKO

1

2

3

4 5

6

7

8

FT61F131B-RB

SOP8

VDD

ISPDAT/OSC1/PC1

(P1D0/PB3)/ISPCLK/OSC2/PC0

[P1A1]/ELVD1/AN7/PB5
 

 1-2 SOP8 
1
 

2
 

GND

PA0/AN0/ELVD3/[P1A2N]

PA2/AN2/ELVD4/T0CKI/[CLKO]/[P1D2]

PA4/AN3/VREFP/INT/BKIN/ADC_ETR/AT0

PA7/AN5/P1B0

1

2

3

4

5 6

7

8

9

10

FT61F13F-MRB

MSOP10

VDD

ISPDAT/OSC1/PC1

ISPCLK/OSC2/PC0

P1D0/PB3

P1C0/PB2
 

 1-3 MSOP10 
2
 

FT61F132A-RB

SOP14

VDD

ISPDAT/OSC1/PC1

ISPCLK/OSC2/PC0

MCLRB/[P1B1]/PB7

[P1A1N]/ELVD0/PB6

[P1A1]/ELVD1/AN7/PB5

P1C0/PB2

GND

PA0/AN0/ELVD3/[P1A2N]

PA1/AN1/ELVD2/[P1A2]

PA2/AN2/ELVD4/T0CKI/[CLKO]/[P1D2]

PA4/AN3/VREFP/INT/BKIN/ADC_ETR/AT0

PA6/AN4/P1A0/[ISPCLK1]

PA7/AN5/P1B0/[ISPDAT1]

1

2

3

4

5

6

7

14

13

12

11

10

9

8
 

 1-4 SOP14 
2
 

FT61F133A-RB

SOP16

VDD

ISPDAT/OSC1/PC1

ISPCLK/OSC2/PC0

MCLRB/[P1B1]/PB7

[P1A1N]/ELVD0/PB6

[P1A1]/ELVD1/AN7/PB5

P1D0/PB3

P1C0/PB2

GND

PA0/AN0/ELVD3/[P1A2N]

PA1/AN1/ELVD2/[P1A2]

PA2/AN2/ELVD4/T0CKI/[CLKO]/[P1D2]

PA4/AN3/VREFP/INT/BKIN/ADC_ETR/AT0

PA6/AN4/P1A0/[ISPCLK1]

PA7/AN5/P1B0/[ISPDAT1]

PB0/AN6/[P1C1]/CLKO

1

2

3

4

5

6

7

8

16

15

14

13

12

11

10

9

 

 1-5 SOP16 
2 

FT61F133B-RB

SOP16

GND

ISPDAT/OSC1/PC1

ISPCLK/OSC2/PC0

MCLRB/[P1B1]/PB7

[P1A1N]/ELVD0/PB6

[P1A1]/ELVD1/AN7/PB5

P1D0/PB3

P1C0/PB2

VDD

PA0/AN0/ELVD3/[P1A2N]

PA1/AN1/ELVD2/[P1A2]

PA2/AN2/ELVD4/T0CKI/[CLKO]/[P1D2]

PA4/AN3/VREFP/INT/BKIN/ADC_ETR/AT0

PA6/AN4/P1A0/[ISPCLK1]

PA7/AN5/P1B0/[ISPDAT1]

PB0/AN6/[P1C1]/CLKO

1

2

3

4

5

6

7

8

16

15

14

13

12

11

10

9

 

 1-6 SOP16
 2
 

                                                   
1
 SOP8: PB3 PC0ΐ └ pin-3ЇPA1 PA4ΐ └ pin-6ɼ PB3 PC0 ҿ ₴Ї∑ PORTB3 

== PORTC0Ї ҏ /Ґ ӤҒ ғ ₴ẅ ЇPA1 PA4 ɼ Ї PC0 (ISPCLK)ҿ Ї PB3 PC0

҅ Ї ᵣ 20msῪЇ PB3 ₴Їװᾭ ꜗ ɼ 

2
 ԓ<20-pin Ї PA3 PA5 └ GNDЇ Ὶ ₴ ᶕ ҏ ɼ 
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FT61F135-RB

FT61F135-TRB

FT61F135-DRB

SOP20/

TSSOP/

DIP20

GND

ISPDAT/OSC1/PC1

ISPCLK/OSC2/PC0

MCLRB/[P1B1]/PB7

[P1A1N]/ELVD0/PB6

[P1A1]/ELVD1/AN7/PB5

PB4

P1D0/PB3

P1C0/PB2

P1A0N/PB1

VDD

PA0/AN0/ELVD3/[P1A2N]

PA1/AN1/ELVD2/[P1A2]

PA2/AN2/ELVD4/T0CKI/[CLKO]/[P1D2]

PA3/[P1D1]

PA4/AN3/VREFP/INT/BKIN/ADC_ETR/AT0

PA5/VREFN

PA6/AN4/P1A0/[ISPCLK1]

PA7/AN5/P1B0/[ISPDAT1]

PB0/AN6/[P1C1]/CLKO

1

2

3

4

5

6

7

8

9

10

20

19

18

17

16

15

14

13

12

11
 

 1-7 SOP20 / TSSOP20 / DIP20 

FT61F135-NRT

QFN20

1

2

3

4

5

6 7 8 9 1
0

15

14

13

12

11

2
0

1
9

1
8

1
7

1
6

PB4

PB6/ELVD0/[P1A1N]

PB2/P1C0

PB3/P1D0

V
D

D

[P
1

A
2

N
]/

E
L

V
D

3
/A

N
0

/P
A

0

IS
P

C
L

K
/O

S
C

2
/P

C
0

IS
P

D
A

T
/O

S
C

1
/P

C
1

M
C

L
R

B
/[

P
1

B
1

]/
P

B
7

PB5/AN7/ELVD1/[P1A1]

AT0/ADC_ETR/BKIN/INT/VREFP/AN3/PA4

[P1D1]/PA3

[P1D2]/[CLKO]/T0CKI/ELVD4/AN2/PA2

GND

[P1A2]/ELVD2/AN1/PA1

P
B

1
/P

1
A

0
N

P
A

6
/A

N
4

/P
1

A
0

/[
IS

P
C

L
K

1
]

P
A

7
/A

N
5

/P
1

B
0

/[
IS

P
D

A
T

1
]

P
B

0
/A

N
6

/[
P

1
C

1
]/

C
L

K
O

P
A

5
/V

R
E

F
N

 

 1-8 QFN20 
3
 

 

 

 

 

 

 

 

 

 

 

 

                                                   
3
 QFN20: ғ GND ҅ ɼ 
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1.2 --- ꜗ ⅎ  

Ὶꜗ ∆ Ґ (  1-1)Е 

ꜗ    
 

GPIO  

8 

pins 

10 

pins 

14 

pins 

16(A) 

pins 

16(B) 

pins 

20  

pins 

QFN20 

pins  

 
VDD  1 1 1 1 16 20 6 

GND  8 10 14 16 1 1 4 

GPIO 

ҏ /Ґ , 

, 

ῇ,  

₴ 

PC1  2 2 2 2 2 2 9 

PC0  (3)
 1

 3 3 3 3 3 8 

PB7    4 4 4 4 10 

PB6    5 5 5 5 11 

PB5  4  6 6 6 6 12 

PB4       7 13 

PB3  (3)
 1

 4  7 7 8 14 

PB2   5 7 8 8 9 15 

PB1       10 16 

PB0  5   9 9 11 19 

PA7   6 8 10 10 12 18 

PA6    9 11 11 13 17 

PA5       14 20 

PA4  (6)
 1

 7 10 12 12 15 1 

PA3       16 2 

PA2   8 11 13 13 17 3 

PA1  (6)
 1

  12 14 14 18 5 

PA0  7 9 13 15 15 19 7 

LVD ῇ 

ELVD0 PB6   5 5 5 5 11 

ELVD1 PB5 4  6 6 6 6 12 

ELVD2 PA1 (6)
 1

  12 14 14 18 5 

ELVD3 PA0 7 9 13 15 15 19 7 

ELVD4 PA2  8 11 13 13 17 3 

 

₴ CLKO  PB0 5     9 9 11 19 

₴ [CLKO]  PA2  8 11 13 13 17 3 

Timer0  T0CKI  PA2  8 11 13 13 17 3 

OSC + OSC1 PC1 2 2 2 2 2 2 9 

OSC ī OSC2 PC0 (3)
 1

 3 3 3 3 3 8 

ISP  

ISP-Data ISPDAT PC1 2 2 2 2 2 2 9 

ISP-CLK ISPCK  PC0 (3)
 1

 3 3 3 3 3 8 

ISP-Data1 [ISPDAT1] PA7   8 10 10 12 18 

ISP-CLK1 [ISPCLK1]  PA6   `9 11 11 13 17 

ᵣ ҏ  /MCLRB  PB7   4 4 4 4 10 

PA4 Ҳ  PA4-INT PA4 (6)
 1

 7 10 12 12 15 1 
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ꜗ    
 

GPIO  

8 

pins 

10 

pins 

14 

pins 

16(A) 

pins 

16(B) 

pins 

20  

pins 

QFN20 

pins  

PORTA 

Ҳ  

ῇ 

PA7   6 8 10 10 12 18 

PA6    9 11 11 13 17 

PA5       14 20 

PA4  (6)
 1

 7 10 12 12 15 1 

PA3       16 2 

PA2   8 11 13 13 17 3 

PA1  (6)
 1

  12 14 14 18 5 

PA0  7 9 13 15 15 19 7 

ADC 

ῇ 

AN7 PB5 4  6 6 6 6 12 

AN6 PB0 5   9 9 11 19 

AN5 PA7  6 8 10 10 12 18 

AN4 PA6   9 11 11 13 17 

AN3 PA4 (6)
 1

 7 10 12 12 15 1 

AN2 PA2  8 11 13 13 17 3 

AN1 PA1 (6)
 1

  12 14 14 18 5 

AN0 PA0 7 9 13 15 15 19 7 

 ADC_ETR  PA4  7 10 12 12 15 1 

VREFī VREFN PA5      14 20 

VREF+ VREFP PA4 (6)
 1

 7 10 12 12 15 1 

PWM1 

( ) 

 P1A0  PA6   9 11 11 13 17 

 [P1A1]  PB5 4  6 6 6 6 12 

 [P1A2]  PA1 (6)
 1

  12 14 14 18 5 

/PWM1 P1A0N  PB1      10 16 

/PWM1 [P1A1N]  PB6   5 5 5 5 11 

/PWM1 [P1A2N]  PA0 7 9 13 15 15 19 7 

PWM2  
P1B0  PA7  6 8 10 10 12 18 

[P1B1]  PB7   4 4 4 4 10 

PWM3  
P1C0  PB2  5 7 8 8 9 15 

[P1C1]  PB0 5   9 9 11 19 

PWM4  

P1D0  PB3 (3)
 1

 4  7 7 8 14 

[P1D1]  PA3      16 2 

[P1D2]  PA2  8 11 13 13 17 3 

PWM ╒ ῇ BKIN PA4 (6)
 1

 7 10 12 12 15 1 

 1-1 ꜗ ⅎ  
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2. I/O  

Ғ ЇFT61F13x ∆ 18ү I/O Їΐⅎҿ 3 ЕPORTA (8)ɻPORTB 

(8)  PORTC (2)ɼ  2-1∆₴ԋ I/O ꜗ ɼ 

VDD

ODCONx

WPDx

TRISx

PORTx

EN

QD

EN

QD

EN

QD

EN

QD

P1x

EN

QD

BUS

  WPDx

  PORTx

  TRISx

  WPUx

  ANSEL0

VDD

  ODCONx

WPUx

VDD VDD VDD
1

0

P1xOE

EN

QD
ANSEL0x

Q1
IOCAx

EN

QD

  IOCA 

1

0

RDCTRL

TRISx

EN

Q D

EN

Q D

PORTA 

 PORTA 

PAIF ᵣ

׃ ԓ PORTA

PORTx

I/O

PORTx

To ADC, LVD

( ANx  ELVDx ׃)

 

 2-1 PORT  

I/O Ί ꜗҐװ  (  2-3Ї  2-4)Е 

¶ ₴ 

¶ ῇ 

¶ ҏ  

¶ Ґ

¶  
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Ї ⅎ I/OΊ Ґװ ꜗ Е 

1.  (ISP-DataЇISP-CLKЇISP-Data1ЇISP-CLK1)Ї ᴌῪ ЇҒ ɼ 

2. IDE Їҙ √ ꜘ ꜗ  (  2-2)Е

¶ / ῇ (OSC1̆OSC2) 

¶ Ὺ ₴ 

¶ ᵣ (/MCLRB) 

ת .3 I/O Ὶלꜗ Ї ⅎҿ 3 Е 

a. ₴ 

¶ PWM 

b. ῇ 

¶ PWM ╒  

¶ Ҳ  

¶ GPIO Ҳ  

¶ ADC  (ADC_ETR) 

¶ Timer0 ῇ

c. ῇ 

¶ LVD / BOR 

¶ ADC 

¶ VREF+  

¶ VREFī 

 
ISP 

 
 ADC Ҳ  LVD PWM 

I/O 
ҏ /Ґ  

 

 
(mA) 

 
(mA) 

PA0   AN0 Õ ELVD3 PWM 1N Õ 24 55 

PA1   AN1 Õ ELVD2 PWM 1 Õ 24 55 

PA2  ₴ AN2 Õ ELVD4 PWM 4 Õ 18 53 

PA3    Õ  PWM 4 Õ 24 55 

PA4   AN3 (VREF+) Õ + INT  (BKIN) Õ 24 55 

PA5   (VREFī) Õ   Õ 24 55 

PA6 CLK1  AN4 Õ  PWM 1 Õ 24 55 

PA7 DATA1  AN5 Õ  PWM 2 Õ 24 55 

PB0  ₴ AN6   PWM 3 Õ 24 55 

PB1      PWM 1N Õ 24 55 

PB2      PWM 3 Õ 3, 6, 18 35, 53 

PB3      PWM 4 Õ 3, 6, 18 35, 53 

PB4       Õ 3, 6, 18 35, 53 

PB5   AN7  ELVD1 PWM 1 Õ 3, 6, 18 35, 53 

PB6     ELVD0 PWM 1N Õ 3, 6, 18 35, 53 

PB7    /MCLRB  PWM 2 Õ 3, 6, 18 35, 53 

PC0 CLK OSCī     Õ 3, 6, 18 35, 53 

PC1 DATA OSC+     Õ 3, 6, 18 35, 53 

  T0CKI = PA2 Trigger = PA4    Õ VDD=5, VDS=0.5 

 2-1 I/O ꜗ  

Е PC0ī1 PB2ī7 3 ꜠ Ⱶ (  ñPSRCBxò  ñPSRCCòЇ  2-4)Ї

2 ꜠ Ⱶ (  ñPSINKxòЇ  2-4)ɼ 
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2.1 I/O ῗ  

 ꜗ   

RDCTRL 

TRISx = 0 ( ₴ᶕ ) Ї PORTx ẅ 

¶ ῇ  

¶ ₴  

₴  

MCLRE I/O ᵣ ῗ  

FOSC 

¶ LPЕPC1 (+) PC0 (ī) ᵤ  

¶ XTЕPC1 (+) PC0 (ī)  

¶ ECЕPC1 (+) ῇЇPC0ҿ I/O 

¶ INTOSCЕPB0 PA2 ₴ñ ת òЇPC0 PC1ҿ I/O 

¶ INTOSCIOЕPC0 PC1ҿ I/O 

INTOSCIO 

 2-2 I/O ῗ√  

  bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ᵣẅ 

ANSEL0 0x11E ANSEL0[7:0] 0000 0000 

TRISA 0x85 TRISA[7:0], PORTA ┼ 1111 1111 

TRISB 0x86 TRISB[7:0], PORTB ┼ 1111 1111 

TRISC 0x87 ī PORTC ┼ īīīī īī11 

PORTA 0x05 PORTA ₴  xxxx xxxx 

PORTB 0x06 PORTB ₴  xxxx xxxx 

PORTC 0x07 ī PORTC ₴  īīīī īīxx 

WPUA 0x95 PORTA ҏ  1111 1111 

WPUB 0x10D PORTB ҏ  0000 0000 

WPUC 0x93 ī PORTC ҏ  īīīī īī00 

WPDA 0x89 PORTA Ґ  0000 0000 

WPDB 0x10E PORTB Ґ  0000 0000 

WPDC 0x8D ī PORTC Ґ  īīīī īī00 

ODCONA 0x105 PORTA  0000 0000 

ODCONB 0x106 PORTB  0000 0000 

ODCONC 0x107 ī PORTC  īīīī īī00 

PSRCB1 0x88 PB5, PB4, PB3, PB2  1111 1111 

PSRCB2 0x10C ī PB7, PB6  īīīī 1111 

PSRCC 0x94 ī PC1, PC0  īīīī 1111 

PSINKB 0x10F PORTB  ī 0000 0000 

PSINKC 0x9F ī PORTC  īīīī īī00 

IOCA 0x96 IOCA[7:0]: PORTA Ҳ  0000 0000 

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

 2-3 I/O ῗ ᵣẅ 
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    ᵣẅ 

TRISA PORTA PORT ₴ ( ┼) 

1 = ῗ  

0 = ᶕ  (ῗ ҏ /Ґ ) 

TRISA[7:0] 0x85 RWī1111 1111  

TRISB PORTB TRISB[7:0] 0x86 RWī1111 1111  

TRISC PORTC TRISC[1:0] 0x87 RWī11  

ANSEL0 

1 = ῗ ҏ /Ґ Ї ῇ 

׃) ԓ8үADC ) 

0 = ( ꜠ᵲ) 

ANSEL0[7:0] 0x11E RWī0000 0000 

/PAPU 
1 = ῗ PORTAҏ ꜗ  

0 = ҏ WPUA ┼ 
OPTION[7] 0x81 RWī1 

WPUA PORTA ҏ  

1 = ᶕ  (PORTA ẅ) 

0 = ῗ  (PORTB, C ẅ) 

WPUA[7:0] 0x95 RWī1111 1111 

WPUB PORTB WPUB[7:0] 0x10D RWī0000 0000 

WPUC PORTC WPUC[1:0] 0x93 RWī00  

WPDA PORTA Ґ  

1 = ᶕ  

0 = ῗ  

WPDA[7:0] 0x89 RWī0000 0000 

WPDB PORTB WPDB[7:0] 0x10E RWī0000 0000 

WPDC PORTC WPDC[1:0] 0x8D RWī00  

ODCONA PORTA  

1 = ᶕ  

0 = ῗ  

ODCONA[7:0] 0x105 RWī0000 0000  

ODCONB PORTB ODCONB[7:0] 0x106 RWī0000 0000 

ODCONC PORTC ODCONC[1:0] 0x107 RWī00 

PORTA PORTA  

₴  

PORTA[7:0] 0x05 RWīxxxx xxxx  

PORTB PORTB  PORTB[7:0] 0x06 RWīxxxx xxxx  

PORTC PORTC  PORTC[1:0] 0x07 RWīxx  

PSINKB PB7īPB2  (mA) 

1 = 53            0 = 35 

PSINKB[7:2] 0x10F RWī0000 00  

PSINKC PC1, PC0 PSINKC[1:0] 0x9F RWī00  

PSRCB1[7:6] PB5 

 (mA) 

(00) = 3 

(01) = 6 / (10) = 6 

(11) = 18 

PSRCB1[7:6] 0x88 RWī11  

PSRCB1[5:4] PB4 PSRCB1[5:4] 0x88 RWī11  

PSRCB1[3:2] PB3 PSRCB1[3:2] 0x88 RWī11  

PSRCB1[1:0] PB2 PSRCB1[1:0] 0x88 RWī11  

PSRCB2[3:2] PB7 PSRCB2[3:2] 0x10C RWī11  

PSRCB2[1:0] PB6 PSRCB2[1:0] 0x10C RWī11  

PSRCC[3:2] PC1 PSRCC[3:2] 0x94 RWī11  

PSRCC[1:0] PC0 PSRCC[1:0] 0x94 RWī11  

 2-4 I/O ῗ  

2.2 I/O  

ү PORT , Ὶ ꜗ Ґװ 4ү (  2-5)̔

¶ ҏ  

¶ Ґ  

¶ ῇ 

¶ ₴
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ꜗ  ῇ ҏ /Ґ  ₴  

ISP-DATA On Off On ( ᴌῪ Ї  (ת

ISP-CLK On Off Off ( ᴌῪ Ї  (ת

/MCLRB On ҏ  Off (√  (ת ,

₴ ( ) Off On (√  (ת ,

OSC+ (EC) On ( ) Off (√  (ת ,

OSC+ / OSCī (LP, 

XT) 
Off Off Off (√  (ת ,

ADC Off Off Off TRISx = 1; ANSEL0x = 1 

LVD   Off 
(5)

 Off Off TRISx = 1; ANSEL0x = 1 ( PB6 ) 

VREF+ / VREFī Off Off Off TRISx = 1 

Timer0  On ( ) Off TRISx = 1 

ADC  On ( ) Off TRISx = 1 

Ҳ  On ( ) Off TRISx = 1 

PA4īINT On ( ) Off TRISx = 1 

BKIN On ( ) Off TRISx = 1 

ῇ On ( ) Off TRISx = 1 

PWM On Off On TRISx = 0 

₴ On Off On TRISx = 0 

 2-5 I/O  

Е  

1. TRISx = 0Еñ ₴ò ᶕ Їñҏ /Ґ ò ꜠ῗ  ( WPDx, WPUx)ɼ 

2. TRISx = 1Еñ ₴ò ῗ ɼ 

3. ANSEL0x = 1Еñҏ òɻñҐ ò ɻñ ῇò ꜠ῗ  ( WPDx, WPUx)ɼ 

4. ῗ  ñ ῇò ҅  ҿ ñANSEL0x = 1òɼת

5. PORT ҿ LVD ῇ ЇῚñ ῇò ɻñҏ ò  ñҐ ò ꜗ ꜠ῗ ɼ LVD

ῇ Ғ Ӑ ⅓ ᶕ Ї  ñANSEL0x = 1ò ῗ ╦ ñ

ῇòЇᵜ PB6 ANSEL0x ┼Ї ῗ ñ ῇòЇ Ғ ׃ ⅎ ᵲҿ LVD ῇɼ 

6. ñ/PAPU = 1ò ῗ PAx  ñ ҏ ò ꜗ ɼPBx PCx ┼ᵣɼ  

7. /MCLRᶕ ЕPB7 ҏ ꜗ ꜠ᶕ  ( WPUB[7])Ж PORTB[7] ẅҿ ñ0òɼ 

8. PORTx ₴   ᵲЇI/O ₴ ɼ 8ү I/O

ΐ Ї  ᵲ  ó -ḷ - ô Ї ᾨ PORTx

ẅ ( ₴ ῇ)Ї ḷ Їῴ  PORTx ɼ 

9. ₴ ῇꜗ ΐװ Ї ֙ ᶕ ₴ ῇɼ 

10. TRISx = 0 Ї IDE PORTx ₴ ῇ ẅɼ 

11. Ὴ ᵣ ᵣ ЇPORTx Ғᴰ ᵣЇᵜ TRISx ҿñ1òЇה ῗ ₴ɼ 

PA4-INT PORTA Ҳ Ї   9 ñҲ òɼ 
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3. ҏ ᵣ (POR) 

ҏ Ї VDDהᵤԓ Power-On-Reset (VPOR)ҏ ԓ VPOR ɼ CPU ҏ Ї

VDD Ὴ 0Vɼ 

1. VDDᵤԓ VPOR ЇCPU ԓ Ὴ ᵣ ɼ  

a. ‼ Ғ ᵣɼ TMR0ɻPORTxɻZɻHCɻCɻFSRɻINDFɻADRESLɻADRESH

SRAMװ  (   16 ò ꜗ ò) Ὶל ꜗ  (Special Function 

Registers, SFR) ԓ ᵣ ɼ Ғ ᵣ SRAM, Ḧ Ὶ VDD

0.6V(῝ ẅ)װҐ, VDDᵤԓ 0.6V , ῚẅҿҒ ẅɼ 

b. PC = 0x00, ת  = ñNOPò,  = ñTOSò ()ɼ 

2. VDDҏ VPORװҏ Ї √ (BOOT) ɼ 

3. √ Ї ת ה PC = 0x00 ɼ 

(25°C )ҐЇVPOR ῝ ẅ~1.6V, ᵤ (-40°C )ҏ ~1.9Vɼ VDD Ó VPOR , CPU ᵤ

8 MHz / 2TҐ ᵲЇ POR ᵤ Ї Ӥᶕ VDD ᵲ

꜠ ɼ ԓ ᶱ Ї ῝ ᵲ ҲЇ ᵤ

~1.5V ЇCPUד ᵲЇה ᶕ ɼ 

Е  

1. VPORҒ ɼ 

2. POR ᴌ ҿ Ї VDD ᵤԓ VPOR ᵣЇ Ғ׃׃ ҏ

ɼ 

3.1 √  

 ꜗ   

PWRTEB ҏ Ї√ ~64ms ῗ  

CSUMENB ꜗ  ῗ  

 3-1 √  

ҏװ 2 √ Ї IDE ЇҒ ḷת ɼ√ Е 

1. CPU ~8msЖ 

ה .2 Ỵ Ҳꜘ √ ẅЇ ~24usɼ ֙ ẅ IDE ᾨ ЇҒ

ת Ж 

3. ᶕ ҏ (Power-On-Timer, PWRT)ЇCPU ~64msЖ 

4. ᶕ (Checksum, CSUM)Ї ꜗ ү ꜘ ɼ 

a. ЇCPU ה ~8ms ꜠√ Ж 

b. ꜗЇҙ Ὶל ᵣ ᴌ ┼Ї∑ CPU  Жת
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 3-1 ҏ  ( PWRT Checksumᶕ ) 

 

 3-2 ҏ PWRT  

CPU 16MHz / 2T Ґ Ї Ӎ √ (BOOT) VDD ԓ 2.5Vɼ

ᶕ PWRTЇ ᶕ√ 8ms~ה ꜘ ~72msЇה ɼ 

װ 16MHz / 2T Ї ᶕ LVRҙ VBOR Ó 2.5Vɼ Ї ת ┼ LVRᶕ

Ғ VDDЇ ҅ ᶕ ( ñLVRENò, ñSLVRENò)װ ᵤꜗ ɼ 

:  

1. VDDҏ Ғ װ Ї Ғ VDD CVDD Ó 22 ɛFЖ 

2. VDD ẅװ 1└10ɛFҿᶉɼ₴ԓ EFT ЇCVDD < 1ɛF Ж 

װ .3 ꜠ Ї Ӎ ᶕ PWRT CSUMװ CPU Ж  
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4. ᵣ 

ғ PORҒ Ї ᵣ(system reset) Ғᴰ Ὴ ᵣɼ ᵣ ЇCPU ꜠√

∑ ”ԓ ᵣ ɼ ꜠√ ∑ ~8msЇ ꜘ √ ẅЇ

ᶕ PWRT ~64msЇ ꜠ɼ ᵣҲЕ  

¶ √ ЇPOR Ҳ ᵣ Ӥᴰ Ж 

¶ PC = 0x00, ת  = ñNOPò,  = ñTOSò ()Ж 

ᴕ OCD(On-Chip Debugger) Ї Ґװ 4 Ԑᴌ ᵣЕ 

1. ᵣ (LVR / BOR) ï ᴰ ꜠√ Ж 

ת .2 ᵣ ï ᶕ  ñIRBTEò ∑ ꜠√ Ж 

3.  (WDT) ï CPU ԓ SLEEP ҙᶕ  ñWDTBTEò ∑ ꜠√ Ж 

4. I/O ᵣ (/MCLRB) ï ᶕ  ñMRBTEò ∑ ꜠√ Ж 

Е װ Ї∑ ᶕ √ (BOOT)װ ɼ 

S

R

_

Q

Q
ᵣ

WDT 

Module

VDD

/MCLRB

ᵣ

/Sleep

WDT

ᵣ 

PWRTEB

IREG<13:0>

VDD Rise 

Detet

Brown out

Reset

PWRT

IRERR 

Detect

SOFTRST

by OCD

LVREN

 

 4-1 ᵣ   

Е ᶕ ԋ√  /MCLRB ᵣ PWRT 32ms Ὺ, MCU ɼ 

ᶕ /MCLRBꜗ Ї ῗ PWRT, √ ᶕ WDT(IDE ) ᾭ

Ї ∑ LVR POR Їᵜ ԓҒῗ ( ῗ) Ї ᴰỂ

( ᶱ ) ЇҒᴰ֥ LVR PORɼ 
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4.1 ᵣ ῗ  

ᵣ IDE Ї Ғ ḷת ɼ 

 ꜗ   

LVRS 
7 VBOR (V)̔ 

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

LVREN 

LVR 

¶ ᶕ  

¶ ῗ  

¶ SLEEP Ґᶕ  

ת ¶ ┼ (SLVREN) 

ῗ  

WDTE 

WDT 

¶ ᶕ  ( Ғת ) 

ת ¶ ┼ (SWDTEN) 

SWDTEN 

┼ 

MCLRE I/O ᵣ ῗ  

WDTBTE WDT ᵣ ꜠√  ῗ  

IRBTE ת ᵣ ꜠√  ῗ  

MRBTE MCLRE ᵣ ꜠√  ῗ  

 4-1 ᵣ ῗ√  

4.2 ᵣ (Brown -Out Reset, LVR / BOR)  

VDDẅ ᵤ ᵤԓ ẅ (VBOR) TBOR Ї ᴰ₴ ɼTBOR ҿ 3└ 4ү

LIRC  (~94 ï 125us, ᾨ ꜠ЇLIRC ꜠ )ɼ VDD Ò VBOR ЇCPUḦ

ᵣ Ї VDD > VBOR CPU √ (BOOT)ɼ 

VPORẅҒ Ї VBORẅ װ ҿ 2.0ɻ2.2ɻ2.5ɻ2.8ɻ3.1ɻ3.6ɻ4.1V (  ñLVRSòЇ  4-1)ɼ 

VDD

VBOR

TBOR

/System_Reset

BOOT

 

 4-2 LVR√  
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LVR √ 4 Ғ ꜗ (  ñLVRENò,  4-1)ɼ 

1. LVRᶕ Ж 

2. LVRῗ Ж 

3. SLEEP Ґ LVRᶕ Ж 

ת .4 ┼ᶕ ῗ LVR (SLVREN,  4-2). 

Е תῗ SLEEP LVRװ ᵤꜗ ɼᵜ VDDҒ ЇCPU

ᶕ LVR VDDɼ 

    ᵣẅ 

SLVREN 

׃ ԓ LVREN ת SLVREN ┼ LVR 

1 = ᶕ LVR 

0 = ῗ LVR 

MSCON0[3] 0x1B RW-0 

 4-2 LVR  

ת 4.3 ᵣ (Illegal Instruction Reset)  

CPU ת Ї ҿ VDDҒ ɼ₴ ת ֥ ᵣ

֥ √ ɼ 

Ҙ ᵣ Їᵜᴑᵫת ת ԓ ᵣ ɼת ת ᵣ ꜠√

∑ ”ԓ IDE  (  ñIRBTEò,  4-1) 

4.4  (Watch Dog Timer, WDT) ᵣ 

SLEEP ҐЇWDT ₴ ɼ 

 ( SLEEP )ҐЇWDT ₴ ᵣЇ ֥ √ ∑ ”ԓ IDE  

(  ñWDTBTEò,  4-1)ɼWDT ᵣ ԓ ᵣ CPUɼ Ҳ Ғ WDT ᾭ

ᵣɼ 

ῗԓWDT ᵲ Ї   7.1  (Watch Dog Timer, WDT)ɼ 
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4.5 I/O ᵣ /MCLRB 

√ Ї Ӎ /MCLRB (PB7) ҏ ꜘᵤ ᶕ CPU ᵣɼ

/MCLRB ҅ү ҏ └ VDD, Ғ └ VDD,   4-3 Ї RC

װ ᶱ Ḧ ɼ  

/MCLR ᵣ ֥ √ ∑ ”ԓ IDE  (  ñMRBTEò,  4-1)ɼ 

 

VDD

1k

0.1ɛF

100 /MCLRB

 

 4-3 /MCLRB ᵣ  

4.6 ҏ ᵣ  

4ү ᵣ /PORɻ/BORɻTime Out (/TF) ɻPower Down (/PF) Ғ װ ҏ҅

ᵣ Ї ñ Ґ /MCLR ᵣò  ñ ת ᵣò ɼ ֙ ᵣ ת

1ɼ ᵣ Ї ᵣ ҿñ0òɼ 

ᵣ  

/POR /BOR /TF /PF 

PCON[1] PCON[0] STATUS[4] STATUS[3] 

0x8E 0x03, 0x83, 0x103, 0x183 

POR 0 ( ) 1 1 

LVR ī 0 1 1 

Ґ( SLEEP) WDT ₴( ᵣ) ī ī 0 - 

SLEEP ҐWDT ₴( ) ī ī 0 0 

SLEEP Ґ/MCLR ᵣ ī ī 1 0 

Ґ( SLEEP) /MCLR ᵣ `ī ī ī ī 

ת ᵣ ī ī ī ī 

ҏ  (OCD) ī ī ī ī 

 4-3 ᵣ ῗ ᵣ (ñīñ ) 
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5. ᵤ /  (LVD) 

LVD ᵲ ғ LVR ᵒЇᵜװҐ₉ Е 

¶ ┼ᵣ ᵣ ת Ї Ғ √ Ж 

¶ I/OЕTRISx = 1; ANSEL0x = 1 (Ғ ԓ PB6Ї PB6 ҿ ῇᵜ ҿ

LVD ῇЇҙ Ғ VDD GND Ї ᴰ ῇ )Ж 

¶ LVDԐᴌ ᵣ LVDW Ғ /BORЖ 

ת ¶ ҿҲ ЇҙҒᴰ ᵣЖ 

¶ LVDDEBᶕ ꜗ ɼ  (TLVD)ҿ 3 ï 4 HIRC Ї TBOR  ( ᾨ

꜠ЇHIRC ꜠ )Ж 

¶ LVD ῇ װ VDD Ὶל 5ү I/OЇ ᾡ LVD ᵲ ῇ ꜗ ᶕ Їғ 9 LVDL

ẅ(VLVD-REF) Ӑ҅ Ж 

¶ LVD Ї LVD ᵲҿ VLVD-REF  ñ ò  ñu ò Ж 

¶ 9 LVD (LVDL), ת ~2%/step Ж 

5.1 LVD ῗ  

    ᵣẅ 

LVDEN LVD 
1 = ᶕ   

0 = ῗ  
PCON[3] 

0x8E 

RWī0 

LVDL VLVDīREF 

0000 = 1.8 

0001 = 2.0 

0010 = 2.4 

0011 = 2.7 

0100 = 3.0 

0101 = 3.3 

0110 = 3.6 

0111 = 4.0 

1xxx = 1.2 

 

PCON[7:4] RWī0000 

LVDW LVD ? 
1 = Yes (Ғ ) 

0 = No 
PCON[2] 0x8E ROīx 

LVDP LVDW  
1 =  > VLVDīREF 

0 =  < VLVDīREF 
LVDCON[4] 

0x110 

RWī0 

LVDDEB LVD  
1 = ᶕ  

0 = ῗ  
LVDCON[3] RWī1 

LVDM LVD ῇ 

000 = PB6 

001 = PB5 

010 = PA1 

011 = PA0 

100 = VDD 

101/11x = PA2 

LVDCON[2:0] RWī100 

LVDIE LVDҲ  
1 = ᶕ  

0 = ῗ  
PIE1[5] 0x8C RWī0 

LVDIF LVD֥ Ҳ ? 
1 = Yes  

0 = No,  
PIR1[5] 0x0C RWī0 

LVDADJ LVDLḷ ᵣ, ~2%/step LVDTRIM[6:3] 0x19F RWī1000 

 5-1 LVD  
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6.  

(SysClk) ת ҿῪ HIRCЇῪ ᵤ LIRCЇ  (EC, 

LP, XT,  ñSCSò,  6-2)ɼ , Ӎ∑ √  ñFOSCò (  6-1) ”

3 Ӑ҅ɼ ת ҅ ҿῪ ⅎ  ( IRCF

LFMODЇ  6-2)ɼ ԓ֥ ת (Instruction Clock)Е 

ת  = SysClk / N; N = 2 for 2T, 4 for 4T. 

ῇ Ὺ ת ₴ ⅎ √  ( FOSC)ɼ ᶕ ת

₴Ї Ӎ∑  òCLKOSò (  6-3) ₴ ҿ PB0 PA2ɼ 

Timers ADC Ї ү ɼ 

Timersᶕ ЇῚ ꜠ Їҙ Timers ҅ Ḧ ɼSLEEP

ҿ ῗ ɼ SLEEP ҐḦ ЇADC, Timers PWMꜗ

SLEEP ᵲɼ 

SLEEP Ґ Ẩת Ї ת Ӥ Ẩ Ї ת ᵲҿ Ӥ

SLEEP ҐẨ ᵲɼ 

OSC2

OSC1

C1

~

16M HIRC

SysClk

/Sleep

IRCF<2:0> 

(OSCCON)

FOSC<2:0> 

( )

(SCS<0> OSCCON)
8M

250k

4M

~

└ PWRT, FSCM

LP/XT/EC

32k

LFMOD

C2

32k

ⅎ 2M

1M

500k

INTOSC

256k LIRC

└
÷8

 

 6-1 SysClk  
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6.1 ῗ  

 ꜗ   

FOSC 

¶ LPЕPC1 (+) PC0 (ī) ᵤ  

¶ XTЕPC1 (+) PC0 (ī)  

¶ ECЕPC1 (+) ῇЇPC0ҿ I/O 

¶ INTOSCЕPB0 PA2 ₴ñ ת òЇPC0 PC1ҿ I/O 

¶ INTOSCIOЕPC0 PC1ҿ I/O 

INTOSCIO 

IESO 

XT / LP ꜠ 

¶ ᶕ  

¶ ῗ  

ᶕ  

FCMEN 

Ḧ  

¶ ᶕ  

¶ ῗ  

ᶕ  

TSEL 

ת ғ ῗ  (2T or 4T) 

¶ 2 ( ת  = SysClk/2) 

¶ 4 ( ת  = SysClk/4) 

2 

 6-1 FOSC ꜠√   

SysClk  

 

SCS IRCF LFMOD OST 

OSCCON[0] OSCCON[4:6] OSCCON[7] 

( ẅ) 0x8F 

RW-0 RW-100 RW-0 

 

EC 0 - - - 

XT 0 - - 1,024 

LP 0 - - 32,768 

Ὺ  

HIRC 

16 MHz 1 111 - - 

8 MHz 1 110 - - 

4 MHz 1 101 - - 

2 MHz 1 100 - - 

1 MHz 1 011 - - 

500 kHz 1 010 - - 

250 kHz 1 001 - - 

LIRC 
256 kHz 1 000 1 - 

32 kHz 1 000 0 - 

 6-2 SysClk ῗ  
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    ᵣẅ 

OSTS 

꜠ ᵣ( ) 

1 = Ґ( ꜠ ꜗ) 

0 = Ὺ Ґ 

OSCCON[3] 

0x8F 

ROīx 

HTS 

HIRC ready ( ) 

1 = Yes 

0 = No 

OSCCON[2] ROī0 

LTS 

LIRC ready ( ) 

1 = Yes 

0 = No 

OSCCON[1] ROī0 

CLKOS 

Ὺ ₴ CLKOꜗ ₴ ┼ᵣ 

׃) FOSC INTOSC ) 

1 = CLKO └ PB0;    

0 = CLKO └ PA2; 

MSCON0[4] 

0x1B 

RWī1 

CKMAVG 

LIRC HIRC֢ ‼ 4  

1 = ᶕ  

0 = ῗ  

MSCON0[2] RWī0 

CKCNTI 

꜠ LIRC HIRC ֢ ‼ꜗ  

1 = ꜠ 

0 = ( ꜠ ) 

MSCON0[1]  RWī0 

SOSCPR ‼ LIRC HIRC  SOSCPR[11:0] 
0x1D[3:0] 

0x1C 
RWīFFF 

 6-3 ┼ᵣ/ ᵣ  

6.2 Ὺ  (HIRC LIRC) 

Ὺ  (Internal high frequency clock , HIRC) ₴ ‼└ 16 MHz @ 2.5V/25°C ɼ Ӑ

῝ ẅ < ±1.5%  @2.5 ī 5.5V/25°C Ї ῝ ẅҿ ±4% @
ī
40 ī 

+
105 °C ɼ 

HIRC ‼ɼ ᴰ HIRC ɼ ᴌ

HIRC ‼Ї Ї ‼ HIRC Ỵ└ EEPROM ҅

ү ɼ ҅ү stepש 2% / 128 = 0.016% ɼHIRC₴ ‼ẅ Ỵ ñFOSCCALòҲЇ

הװ 16 MHz HIRC ( )Ї steps (~40 kHz)ɼ ᵆ ҐЕ 

FOSCCAL[7:0] Ñ N å 16000 ± N * 40  

Ὺ ᵤ  (Internal low frequency clock , LIRC) ₴ ‼└ 256 kHzɼ Ӑ

῝ ẅ < ±6% @2.5 ī 5.5V/25°C Ї ῝ ẅ < ±2%  @
ī
40 ī 

+
105 °C ɼ 

ᴌ LIRC Їװ LIRC Ỵ└ EEPROM ṛ

ԑү ɼ ҅ү stepש 6% / 128 = 0.047% ɼ 

LIRC HIRC ԝ֢ ‼ ï ҅ү LIRC Ὺ(ẅ ñLFMODò ) ᶕ Timer2 ת

(SysClk 16MHz HIRC)Ї ҿῪ ᴌꜗ ɼ ԓ LIRC ᵤЇ Ғ Ї

LIRC ‼ HIRC ꜗ Їװ └ ±2% ɼ 
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 6-2  

LIRC HIRC֢ ‼ Е 

1. IRCF = 111, SCS = 1 ; SysClk 16MHz HIRC (Ὶל ‼ ᴰ ᵤ) 

2. CKMAVG = 1  ; 4 Ї 0 ҒẦ  

3. TMR2ON = 1 ; ᶕ Timer2 

4. CKCNTI = 1  ; ‼Ї Timer2 ⅎ  = 1, ⅎ  = 1, T2CKSRC = 

SysClk for 2T; SysClk/2 for 4T 

5. ‼ ЇCKCNTI ꜠ (ñCKCNTI =0ò), CKMIF ꜠ ᵣ(ñCKMIF = 1ò)ɼ 

6. ẅ Ỵ SOSCPR Ҳɼ 

7. LIRCҿ 32kHzЇҙ CPU 16MHz / 2TҐЇ∑ ẅҿ 500ɼ 

Е 

¶ LIRC HIRC֢ ‼ ЇҒ SOSCPRH/L   ᵲЖ 

¶ LIRC HIRC֢ ‼ ЇTimer2Ғ Ὶל ᶕ Ж 

¶ LIRC HIRC֢ ‼ꜗ ғ IDE Ғῡ Ж 

6.3  (EC / LP / XT) 

6.3.1 EC  

Ḫ ᵲҿ └ OSC1 (OSC2 ᵲ I/O)ɼ SysClk EC ЇPOR ᵣ ה

Ҳ ЇEC Ғ ɼ 

6.3.2 LP XT  

LP XT ҐЇ ᵩ ᵲҿ └ OSC1 OSC2 ɼ 
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LP 3  (ECЇLPЇXT) Ҳ ᵤ ɼ ׃ ԓ ꜠ 32.768 

kHz ( )ɼ  

XT Ὺ ɼ 

XT LP Ї √ ה Ҳ ЇCPU OST Ẩ

Ї ⌐ԓ XT LP ɼ ԓ XT LP ЇOSTⅎ⌡ 1,024 32,768ү OSC1 

( ᵩ ῇ+ve )ɼ ԓ 32.768 kHz ЇOST 1 ɼ 

Е WDT Ḧ OST ɼ 

꜠ ( ñIESOò,  6-1) ᾡ CPU OST SysClk ҿῪ INTOSC

ɼת ₴ ‟ҐЇ ꜠ꜗ

Їת Їה ᵤ ꜗ ɼ CPUה Ҳ Ї INTOSCᵲҿ SysClk

₉ ת Їῴ Ї Ӏ ɼ 

Е EC Ґ ꜠ꜗ ῗ Ї Ὶ Ғ ɼ 

꜠ Е 

1. √ ה Ҳ Ж 

2. INTOSCᵲҿ SysClk ת OST Ж 

3. SysClkה INTOSC Ґ ҅ Ḧ ҿᵤЇ Ґ └  (LP XT )Ж 

4. SysClk⅓ └ Ж 

ᵣ(OSTS) ԓ SysClk Ґ Ὺ Ґɼ

꜠ꜗ Ї OSTS LP XT Ґ (OST) ɼ 

SLEEP ת Ҳ OST Ї OSTS Ḧ ҿñ0òɼ 

Ḧ  (Fail-Safe Clock Monitor, FSCM, ñFCMENòᶕ Ї   6-1) ᶕ

₴ ד ᵲɼ (OST) ЇFSCM ɼ

FSCM ԓ (EC, LP XT)ɼ Ї ᶕ FSCMꜗ ɼ 

~1 kHz Ґװ Ї∑≡ Ὶ₴ ɼ LIRC װ 64֥ Ї

Ὺ ҅ү Ї Ὶ үҐ 1Ї Ὶ үҏ

0ɼ ү Ӏ ᶳ ῇᵤ Ї └ ɼ 

₴ ЇFSCM ꜠ SysClk⅓ Ὺ ᵣOSFIFɼ OSFIEᶕ ЇOSFIF

1 ֥ Ҳ ɼ ᴌ ⁯ ɼSysClk

Ὺ ҐЇ └ ᴌ ꜗ ɼ 

ñIRCFò” ñFSCMò Ὺ Ї ᶕ Ὺ ╦ װ ɼ 
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Q

Q
SET

CLR

S

R

(LP/XT/EC)

÷64
LIRC

~32kHz(*)

ЕLFMODҒ ɼ
 

 6-3 FSCM  

ᵣɻ SLEEP ת SCSᵣ Ї Ḧ ᴌ ɼ SCSᵣ ḷ ЇOST

꜠ ɼOST ЇCPU SysClk ҿ INTOSC ɼOSTת Ї Ḧ

ᴌ Ї ⅓ ᵲɼ ᾨ Ḧ ᴌЇ OSFIF ᵣɼ 

Е ᴑᵫ ꜠ Ḧ ֥ ꜠⅓ Ї Ғᴰ SCSᵣɼ

OSTSᵣװ ╦ SysClk ɼ 

6.4 HIRC, LIRC EC Ὺ ⅓  

 6-4ҿ Ὺ ⅓ ɼ HIRC LIRC ⅓ ╦ ῗ (ҿԋ )Ї∑ ᴰ

ɼ 

 

 6-4 LIRC⅓ └ HIRC  ( ∑Ӥ ԓ EC, LIRC, HIRCӐ ⅓ ) 

Е SysclkהῚל ⅓ └ LIRC Ї OSCCON ҩ   ᵲЇ ⅓ ꜗЇ

∑ Sysclk װ 250kHzҿ ɼ ᶡ ҐЕ 

BANKSEL OSCCON       

LDWI 01        ; IRCF = 000ЇSCS = 1 

STR OSCCON       ;  

STR OSCCON       ; OSCCON ҩ   ᵲ 
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7.  (TIMERS) 

ΐ 4ү Ї (WDT) Ὺɼ 

 WDT Timer0 Timer1 Timer2 

ⅎ  (ᵣ) ï 8 (ғWDTΐ ) 4 (1x, 4x, 16x, Timer1 Timer2ΐ ) 

 (ᵣ) 16 8 12 16 

ⅎ  (ᵣ) 7 (ғ Timer0ΐ ) ï ï 4 (1 ī 16x) 

 
¶ LP 

¶ XT  

¶ HIRC 

¶ LIRC 

¶ LP 

¶ XT  

¶ HIRC 

ת ¶  

¶ PA2/T0CKI 

( ) 

¶ LP 

¶ XT  

¶ HIRC 

ת ¶  

¶ LP 

¶ XT 

¶ HIRC 

ת ¶  

¶ LIRC 

¶ 2x ת  

¶ 2x HIRC 

¶ 2x (EC, LP or XT) 

 7-1   

Е Ғ ת Ї TMRxӐ╦ ᾨ ñTMRxON = 0òɼ 

ᶕ ЇῚ ᴰ ꜠ ɼ ת SLEEP Ґ ῗ Ї Ғ ԓWDTɼ

LP / XT ᵲҿ ЇFOSC LP / XT INTOSCIO

Ї ∑ LP / XT ԓῗ ЇҒᴰ֥ ɼ 

WDT ⅎ (postscaler) Timer0 ⅎ (prescaler)ΐ ҅ү ᴌⅎ ɼ ᴌ

ת ⅎ WDT Timer0Їᵜԑ Ғ ᶕ ɼ ⅎ ⅎ ЇῚⅎ ẅҿñ1òɼ

∑Ӥ ԓΐ ҅ү ⅎ Timer1 Timer2ɼ 

POR ᵣ Ї Timer0 (counter) ЇῚל ɻ ⅎ ⅎ

ᵣɼװҐԐᴌӤ ᵣ ⅎ Е 

 WDT Timer0 Timer1 Timer2 

ⅎ  ï 

¶   TMR0 ¶ T1ON = 0 & 

T1CKPSA = 1 

¶ TMR2ON = 0 & 

T1CKPSA = 0 

¶ LIRC HIRC֢ ‼ ꜠  

¶ T1ON = 0 & TMR2ON = 0 

¶   T2CON0, TMR1L/H, TMR2L/H 

 

¶ WDT, OST ₴ 

¶ ῇ/ ₴ SLEEP 

¶ CLRWDT 

¶  WDTCON 

¶ Timer0 ₴ ¶ TMR1 = PR1 

( ) 

¶ TMR2 = PR2 

( ) 

ⅎ  

¶  WDTCON

ҏװ ᴌ 

¶ PSA ⅓  

ï  

¶ (T1ON =0 & 

TMR2ON = 0)

ҏװ ᴌ 

 7-2 ⅎ Ԑᴌ  
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Е TMR1L/H   ᵲ ᴰ Timer2 ⅎ ɼ Ґװ Е 

1.  ñT1ON = 0òЇה Ẩ Timer1 Ж 

2. TMR1L TMR1HẅЖ 

3. └ ẅⅎ⌡ ῇ PR1L PR1HЇ ┼ ñTMR1 = PR1ò ֥ Ж 

4. √ ẅ  PR1L PR1HЖ 

5. TMR1L TMR1H ꜠ Ж 

҅ PWM ╒ Їҙ╒ Ԑᴌ҅ Ḧ Ї Ӎ Timer2 ɻ ⅎ ⅎ Ẩ

Ї ╒ Ԑᴌ ꜠ ɼ 

PWM “ ₴ ꜠  ñTMR2ON = 0òЇ  ñTMR2ON = 1ò ꜠ Timer2ɼ 

7.1  (Watch Dog Timer, WDT)  

WDT ԓ ñה SLEEPҲ ò  ñCPU ֥ ᵣòɼ WDT └

∑֥ ₴ɼ 

¶ SLEEP ҐЇWDT ₴ ɼCPU Ὶה ῇ SLEEPӐ╦ ᵣ ᵲɼ Ғ

Ҳ ЇӤҒ ᵣԐᴌɼ 

¶ ( SLEEP )ҐЇWDT ₴ ᵣ(   4 ᵣ)ɼ ֥

√ Ї∑ ”ԓWDTBTE ɼ 

ⅎ

 

Timer0

SWDTEN

PSA PS<2:0>

└ Timer0

PSA

WDT 

₴

WDTE

WDTPS<3:0>
WCKSRC<1:0>

LIRC

HIRC

LP

XT

16-bit 

WDT 

 

 7-1 WDT   

ЕWDT-  x WDT- ⅎ  / WDT ЇWDT ₴ɼ 

ԓ Ї ԓWDT ⅎ ԑ ┼ Ї Ṗ ῗ ɼ

LIRCᵲҿ ЇWDT ₴╦ ҿЕ 

2
16

 x 2
7
 / 32kHz = ~262 seconds. 
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7.1.1 WDT ῗ  

    ᵣẅ 

WCKSRC 

WDT  

00 = LIRC 

01 = HIRC 

10 = LP (׃ FOSCҿ LP INTOSCIO *) 

11 = XT (׃ FOSCҿ XT INTOSCIO *) 

* ∑ Ї WDT  

WDTCON[6:5] 

0x18 

RWī00 

WDTPS 

WDT  

0000 = 32 

0001 = 64 

0010 = 128 

0011 = 256 

0100 = 512 ( ) 

0101 = 1,024 

0110 = 2,048 

0111 =  4,096 

1000 =  8,192 

1001 = 16,384 

1010 = 32,768 

1011 = 65,536 

11xx = 65,536 

WDTCON[4:1] RWī0100 

SWDTEN 
1 = WDTᶕ  

0 = WDTῗ  ( WDTE = 0 ) 
WDTCON[0] RWī0 

LFMOD 
1: LIRC = 256 kHz 

0: LIRC = 32 kHz 
OSCCON[7] 0x8F RWī0 

PSA 
1 = ⅎ ⅎ WDT ⅎ  

0 = ⅎ ⅎ Timer0 ⅎ  
OPTION[3] 

0x81 

RWī1 

PS 

 WDT ⅎ  Timer0 ⅎ  

OPTION[2:0] RWī111 

000 

001 

010 

011 

100 

101 

110 

111 

(PSA=1) 

 

1 

2 

4 

8 

16 

32 

64 

128 

(PSA=0) 

 

2 

4 

8 

16 

32 

64 

128 

256 

xxx (PSA =0)    1 (PSA =1)    1 

 7-3 WDT ῗ  

 ꜗ   

WDTE 

WDT 

¶ ᶕ  ( Ғת ) 

ת ¶ ┼ (SWDTEN) 

SWDTEN ┼ 

WDTBTE WDT ᵣ ꜠√  ῗ  

 7-4 WDT √   
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7.1.2 WDT ᶕ  

WDTE (√ װ ( SWDTEN ( ) ᶕ WDTЇWDT ᵣ ֥ √

∑ WDTBTE (√ ) ” ɼ 

WDT WCKSRC  ( LIRC∑ LFMOD ҅ )Ї ⅎ WDTPS, 

PSA PS҅ ɼ 

WDT ₴Ї Ӑ╦ WDTЇΊᵩ   7-2 Ҳ WDTԐᴌɼ

WDT ɼ 

7.1.3 Timer0 WDTӐ ⅓ ⅎ  

ΐ ᴌⅎ ⅎ Timer0 WDTᶕ Ї Timer0 WDTӐ ⅓ ⅎ ᴰ

ᵣɼ 

ⅎ ⅎה Timer0⅓ WDT Ї Ґװ ת Е 

BANKSEL TMR0      ; Can skip if already in TMR0 bank 

CLRWDT        ; Clear WDT 

CLRR TMR0       ; Clear TMR0 and scaler 

BANKSEL OPTION  

BSR OPTION, PSA          ; Select WDT 

LDWI bô11111000ô      ; Mask scaler bits (PS2-0) 

ANDWR OPTION, W  

IORWI bô00000101ô      ; Set WDT scaler bits to 32 (or any value desired) 

STR OPTION 

ⅎ ⅎה WDT⅓ Timer0 Ї Ґװ ת Е 

CLRWDT        ; Clear WDT and scaler  

BANKSEL OPTION      

LDWI bô11110000ô      ; Mask TMR0 select and scaler bits (PSA, PS2-0) 

ANDWR OPTION, W 

IORWI bô00000011ô      ; Set Timer0 scale to 16 (or any value desired) 

STR OPTION 
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7.2 0 (TIMER0) 

8- bi t  
ⅎ

Sync

BUS

T0IF

ᵣ

T0CKI

T0SE T0CS

PSA PS<2:0>

PSA

PSA
WDTPS<3:0>

WDT 

₴

T0CKSRC<1:0>

InstrClk

HIRC

LP

XT

SWDTEN

WDTE

TMR0

16-bit 

WDT

 

 7-2 Timer0  

Timer0 ᵲI/O ñPA2īT0CKIò ҏ /Ґ Ї  ( T0CKSRC)ɼ

Timer0 ₴  = TMR0[7:0] * Timer0_ ⅎ  

Timer0 ₴ ᵣҲ ᵣ(T0IF)Ї Ҳ / ה Ҳ ∑ ”ԓ ᶕ ┼ᵣ(T0IE

GIE)ɼ 

Е  

1. TMR0   ᵲ 2ү ת ῪЇTimer0Ẩ Ж 

ה .2 Ҳ Ї  ñT0CKRUN = 1ò  ñT0CKSRC Í 00òЇװᶕ Timer0 Ғ ת

ҙ SLEEP ҐḦ Ї ∑ Timer0 Ẩ Ї Ὶ ῇ ╦ ẅЖ 

3. Timer0 ԓ T0CKI Ї Ӎ ԓ Timer0Ї T0CKI ɻ /ᵤ “

ɼ T0CKI ҙ TT0CK Ї ∑ ֙ ┼ ᴌЖ 

T0CKI ẅ ᵣ ᴌ 

/ᵤ “  
0.5 * TT0CK + 20 ns ⅎ  

10 ns ⅎ  

 20  (TT0CK+40)/NҲ  ns 
N = 1, 2, 4, é, 256  ( ⅎ ) 

N = 1              ( ⅎ ) 

4. ῗԓ ñ Timer0 WDTӐ ⅓ ⅎ ò   7.1.3Ж 
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7.2.1 Timer0 ῗ  

    ᵣẅ 

T0ON Timer0 
1 = ᶕ   

0 = ῗ  
T0CON0[3] 

0x1F 

RWī1 

T0CKRUN 
SLEEP Ґ 

T0CKḦ  

1 = Yes ( ת ) 

0 = No 
T0CON0[2] RWī0 

T0CKSRC 

Timer0  (T0CS = 0) 

T0CON0[1:0] RWī00 

ת = 00  

01 = HIRC 

10 = LP 
(*)

 

11 = XT 
(*) 

(*)
FOSC LP/XT

INTOSCIO Ї ∑ Ғᴰ ɼ 

T0CS Timer0 ῇ  
1 = PA2/T0CKI ( ) 

0 = T0CKSRC ( ) 
OPTION[5] 

0x81 

RWī1 

T0SE  
1 = Ґ  

0 = ҏ  
OPTON[4] RWī1 

PSA 
1 = ⅎ ⅎ WDT ⅎ  

0 = ⅎ ⅎ Timer0 ⅎ  
OPTION[3] RWī1 

PS 

 WDT ⅎ  TIMER0 ⅎ  

OPTION[2:0] RWī111 

000 

001 

010 

011 

100 

101 

110 

111 

(PSA=1) 

 

1 

2 

4 

18 

16 

32 

64 

128 

(PSA=0) 

 

2 

4 

8 

16 

32 

64 

128 

256 

xxx (PSA =0)    1 (PSA =1)    1 

TMR0[7:0] Timer0 ẅ TMR0[7:0] 0x01 RWīxxxx xxxx 

 7-5 Timer0 ῗ ┼   

    ᵣẅ 

GIE Ὴ Ҳ  
1 = ᶕ        (T0IE ) 

0 = Ὴ ῗ    ( Ғ ) 
INTCON[7] 

0x0B 

0x8B 

0x10B 

0x18B 

RWī0 

T0IE 
Timer0 ₴ 

Ҳ ┼ᵣ 

1 = ᶕ   

0 = ῗ        ( ) 
INTCON[5] RWī0 

T0IF 
Timer0 ₴ 

Ҳ ᵣ 

1 = ₴   ( ) 

0 = ₴ 
INTCON[2] RWī0 

 7-6 Timer0Ҳ ᶕ ᵣ 
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7.3 1 (TIMER1) 

TMR1

TMR1IF

ᵣEQ

ⅎ

T1CKPSA

T2CKPS<1:0>

T1CKSRC<1:0>

InstrClk

HIRC

LP

XT

T2CK

T1CK

PR1

 0

 

 7-3 Timer1  

Timer1 ᵲ ꜗ ɼ  

ΐ ⅎ  ( T2CKPS ⅎ ẅ 1, 4 16) ⅎ Timer1 Timer2ᶕ Ї ⅎ

Timer1ЇῚⅎ ҿñ1òɼ  

Timer1 ה 0x00 Ї └  =  

Timer1_ ⅎ  * PR1 / (Timer1 ) 

ЇTMR1ғ PR1 Ї ᵣҲ ᵣ(TMR1IF)Ї TMR1 Ґ҅ү ᵣҿ 0x00ɼ

Ҳ / ה Ҳ ∑ ”ԓ ᶕ /ῗ ┼ᵣ(GIE, PEIE TMR1IE)ɼ 

ה Ҳ Ї  ñT1CKRUN = 1ò  ñT1CKSRC Í 00òЇװᶕ Timer1 Ғ ת

ҙ SLEEP ҐḦ Ї ∑ Timer1 Ẩ Ї Ὶ ῇ ╦ ẅɼ 
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7.3.1 Timer1 ῗ  

    ᵣẅ 

T1CKPSA 
ⅎ  

ⅎ ᵣ 

1 = Timer1 ( ᶕTMR2ON=0Ї

Timer2ד ꜠ )  

0 = Timer2 

T1CON0[4] 

0x11A 

RWī0 

T1CKRUN 
T1CK

Ḧ ᵲ 

1 = Yes   ( ת ) 

0 = No 
T1CON0[3] RWī0 

T1ON Timer1 
1 = ᶕ  

0 = ῗ  
T1CON0[2] RWī0 

T1CKSRC 

Timer1  

T1CON0[1:0] RWī00 

ת = 00  

01 = HIRC 

10 = LP
(*)

 

11 = XT
(*)

 
(*)

FOSC LP/XT

INTOSCIO Ї ∑ Ғᴰ ɼ 

T2CKPS 

(T1CKPS) 

Timer2/Timer1 ⅎ  
T2CON0[1:0] 0x12 RWī00 

00 = 1            1x = 16             01 = 4 

PR1L PR1 ᵤ 8ᵣ PR1L[7:0] 0x116 RWī 1111 

1111 1111 PR1H PR1 4ᵣ PR1H[3:0] 0x117 

TMR1L TMR1 ᵤ 8ᵣ TMR1L[7:0] 0x118 RWī 0000 

0000 0000 TMR1H TMR1 4ᵣ TMR1H[3:0] 0x119 

 7-7 Timer1 ῗ ┼   

    ᵣẅ 

GIE Ὴ Ҳ  

1 = ᶕ   

   (PEIE, TMR1IE ) 

0 = Ὴ ῗ  

   ( Ғ ) 

INTCON[7] 
0x0B 

0x8B 

0x10B 

0x18B 

RWī0 

PEIE Ҳ  
1 = ᶕ  (TMR1IE ) 

0 = ῗ  ( ) 
INTCON[6] RWī0 

TMR1IE Timer1ғPR1 Ҳ  
1 = ᶕ  

0 = ῗ  ( ) 
PIE1[3] 0x8C RWī0 

TMR1IF 
Timer1ғPR1 Ҳ

ᵣ 

1 =  ( ) 

0 = Ғ  
PIR1[3] 0x0C RWī0 

 7-8 Timer1Ҳ ᶕ ᵣ 

7.3.2 TMR1 /  ᵲ 

Ίᵩ   ᵲ   7.4.2 ñTMR2 /  ᵲòɼ
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7.4 2 (TIMER2) 

TMR2

EQ

ⅎ

T1CKPSA

T2CKPS<1:0>

T2CKSRC<2:0>

InstrClk

XT

T1CK

T2CK

PR2

 0...

PAR2ACT

ꜘ

ⅎ

TMR2IF

ᵣ

TOUTPS<3:0>

 

 7-4 Timer2   

Timer2ҿ ЇӤ ԓ֥ PWM ( ⅎ Ї   10 PWM)Ї ԓ LIRC HIRC֢

‼ (CKCNTI=1)ɼ ⅎ ₴ꜗ ɼ 

Timer2 ῇ Timer2 ⅎ ( ⅎ ҿ 1, 4  16)Ї ⅎ ₴ ԓ TMR2

ЇTMR2ה 0x00 ғ PR2 ɼ Е 

1. TMR2 Ґ҅ү ᵣҿ 0x00Ж 

2. Timer2 ⅎ Ж 

3. Timer2 ⅎ ₴ẅғ ⅎ ẅ (1, 2 é. 1516) ЇTimer2 ₴Ж 

4. Ҳ ᵣ TMR2IF 1Ї Ҳ / ה Ҳ ∑ ”ԓ ᶕ ┼ᵣ(GIE, PEIE

TMR2IE)Ж 

Е 

1. Е ⅎ ⅎ Timer1  (T1CKPSA = 1)  Ї Ғ TMR2ONҿᵫẅЇTimer2 ꜠

Ї ғ CPU ԓ SLEEP Ӥ ῗɼ ῗ Timer2 Ї∑ ῗ PWM

TMR2IE = 0ɼ 

2. T2CON0   ᵲ Ғᴰ TMR2 ɼ 

3. TMR2 PR2 /  ɼ ᵣ ЇῚẅⅎ⌡ҿ 0x0000 0xFFFFɼ 

4.  (ñTMR2ON = 1ò, ñT2CKRUN = 1ò, ñT2CKSRC Í 000ò) , Timer2 SLEEP Ґ Ḧ ɼ 
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7.4.1  Timer2 ῗ  

    ᵣẅ 

T1CKPSA 
ⅎ  

ⅎ ᵣ 

1 = Timer1  ( ᶕTMR2ON=0Ї

Timer2ד ꜠ )  

0 = Timer2 

T1CON0[4] 0x11A RWī0 

T2CKRUN 
T2CK

Ḧ ᵲ 

1 = Yes     ( ת ) 

0 = No 
MSCON0[0] 0x1B RWī0 

PR2U 

┼ᵣ 

1 = PR2/P1xDTy “ẅ ⅎ⌡ └ PR2ACT

P1xDTyACT 

0 =  

T2CON0[7] 

0x12 

WOī1 

TOUTPS 

Timer2 ⅎ  

T2CON0[6:3] RWī 0000 

0000 = 1 

0001 = 2 

0010 = 3 

0011 = 4 

0100 = 5  

0101 = 6  

0110 = 7  

0111 = 8  

1000 = 9  

1001 = 10  

1010 = 11 

1011 = 12  

1100 = 13 

1101 = 14 

1110 = 15 

1111 = 16 

TMR2ON 
Timer2 (PWM “

Ґ ꜠ 0) 

1 = ᶕ  

0 = ῗ  
T2CON0[2] RWī0 

T2CKPS 

(T1CKPS) 
Timer2/Timer1 ⅎ   

00 = 1       

1x = 16 

00 = 1       

1x = 16 
T2CON0[1:0] RWī00 

T2CKSRC 

Timer2  

T2CON1[2:0] 0x9E RWī000 

ת = 000  

001 = 2 x ת  

010 = 2x HIRC 

011 = 2x LP, XT or EC 
(*)

 

100 = HIRC 

101 = LIRC 

110 = LP 
(*)

 

111 = XT 
(*)

 
(*)

FOSC LP/XT/EC

INTOSCIO Ї ∑ Ғᴰ
ɼ 

PR2L PR2 ᵤ 8ᵣ PR2L[7:0] 0x91 RWī1111 1111 

PR2H PR2 8ᵣ PR2H[7:0] 0x92 RWī1111 1111 

TMR2L TMR2 ᵤ 8ᵣ TMR2L[7:0] 0x11 RWī0000 0000 

TMR2H TMR2 ᵤ 8ᵣ TMR2H[7:0] 0x13 RWī0000 0000 

 7-9 Timer2 ῗ ┼  

 

 

 

 

 



Fremont Micro Devices FT61F13x 

Rev2.01 - 40 - 2020-12-30  

    ᵣẅ 

GIE 

Ὴ Ҳ  

INTCON[7] 
0x0B 

0x8B 

0x10B 

0x18B 

RWī0 1 = ᶕ   

(PEIE, TMR2IE ) 

0 = Ὴ ῗ  

( Ғ ) 

PEIE Ҳ  
1 = ᶕ  (TMR2IE ) 

0 = ῗ  ( ) 
INTCON[6] RWī0 

TMR2IE 
Timer2ғPR2 Ҳ

 

1 = ᶕ  

0 = ῗ  ( ) 
PIE1[1] 0x8C RWī0 

TMR2IF 
Timer2ғPR2 Ҳ

ᵣ 

1 =  ( ) 

0 = Ғ  
PIR1[1] 0x0C RWī0 

 7-10 Timer2Ҳ ᶕ ᵣ 

7.4.2 TMR2 /  ᵲ 

TMR2H TMR2LҒ  ɼ TMR2H Ὺ TMR2H_buf ” Ї װ

Ґ   Е  

¶ TMR2 Їᾨ TMR2LЇ TMR2H ẅ └ TMR2H_bufЇ TMR2Hɼ Timer2

Ғ ת Ї  ñTMR2ON =0ò װẨ Ї TMR2Ӑ╦ 1 NOP

 ɼת

¶   TMR2 , ᾨ  TMR2H, TMR2H ẅ Ỵ └ TMR2H_bufferҲɼ   TMR2L, 

TMR2H TMR2L └ ẅҲɼ Їҿԋ ᾭ ῇ ᵲ Ӑ ԎЇ   ᵲ

╦Ї  ñTMR2ON = 0ò װẨ ɼ 

Q

Q
SET

CLR

D
TMR2<15:8>

B
U

S

 TMR2L

TMR2<7:0>

TMR2H_buffer

 TMR2H

TMR2

16bit

 

 7-5 TMR2 ᵲ   

Q

Q
SET

CLR

D

TMR2

16bit

TMR2H_buffer

֒ TMR2H

B
U

S

  TMR2L

 

 7-6 TMR2  ᵲ
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8. SLEEP  (POWER-DOWN) 

ҐЇ ת ῗ Ї ת Ẩ Ї װ ᵤꜗ ɼ  8-1 ЇFT61F13x

ү ᶕῚװῇЇבת , ꜗ LVRɻLVDɻWDTɻ

TimersɻPWM ADC SLEEP ҐḦ ɼ҅֙ Ӥ ῇ SLEEP ꜠ῗ Ї

ῗת ɼ 

 
SLEEP Ґ ᴌ 

 ꜠ῗ ? 

ת  ( ῗ ) Yes 

LVR LVREN = 00 or (LVREN = 01 & SLVREN=1) LVREN = 10 

LVD LVDEN = 1 No 

WDT WDTE or SWDTEN No 

TIMER0 T0CKRUN = 1 & T0CKSRC Í 00 & T0ON = 1 T0CKRUN=0 

TIMER1 T1CKRUN = 1 & T1CKSRC Í 00 & T1ON = 1 T1CKRUN=0 

TIMER2 T2CKRUN = 1 & T2CKSRC Í 000 & TMR2ON = 1 T2CKRUN=0 

PWM ( TIMER2) 

HIRC / LIRC / EC / LP / XT ( ᶕ ᴂ ) 

ADC ( ADON = 1ҙ ADC Ḧ ЇADC ) 

I/O ( SLEEP ᶕ PWMЇ ∑ I/O Ḧ Ὶ ῇ SLEEP╦ )  

ת 8-1  ЇῚל SLEEP ҐḦ  

8.1 ῇ SLEEP 

CPU SLEEP ת ῇ ɼ ῇ Е 

1. WDTᶕ Ї∑WDT ⅎ ( ⅎ WDT) Ї ɼ 

2. ᵣ (/TF) = 1ɼ 

3. ᵣ (/PF) = 0ɼ 

4.  

ת ¶ ꜠ῗ Ж 

¶ Timer SLEEPҐḦ Ї∑Ὶ HIRC, LIRC (EC, LP, XT)

Ӥ Ḧ ɼ ү Timer Ҳ ꜠ῗ Ї∑Ὶ Ӥ ꜠ῗ Ї

҅үḦ Timer ᶕ ɼ 

ת ¶ ꜠Ẩ Ї Ḉ ԋ ₴Ὺ ת Ї ῇ Ὶ ₴Ӥ Ẩ ɼ 

5. I/O  

¶ Timer2 SLEEPҐḦ Ї∑ PWM ₴Ӥ Ḧ ɼ Timer2 ꜠ῗ Ї Ӎ PWM

₴ Ḧ Ὶ ῇ SLEEP╦ ɼ 

¶ Ὶל ₴ Ї Ḧ Ὶ ῇ SLEEPӐ╦ ( Їᵤ )ɼ 

¶  ñADON = 1ò ҙ ADC Ḧ ЇADC ɼ Ὶ ꜠ῗ Ї∑

ADCӤ ꜠ῗ ɼ 

ῗ ү SLEEP Ґ ᵫ ᵲ Ḫ Ї ɼ 
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ה 8.2 SLEEP Ҳ  

ה Ҳ 2ү ∑Е 

¶ ԓ Ї CPU ҅ ɼ LIRCᵲҿ Ї ҿ LIRC HIRC

ꜗ ᵤɼ 

¶ ԓԐᴌЇ PORЇ ᵣЇ׃ Ғ֥ Ҳ Їװ ֥ Ҳ ԐᴌЇ LVDЇADCЇ

Ҳ ЇPA4 Ҳ ɼ 

ADC ꜠ ẅ ꜗ Ї ẅ ‼ Ї∑ᴰ / Ҳ ɼ 

1. ᶕ Ї  (   7.1 )ɼ 

2. Ὴ ᵣ ᵣЕ  

¶ POR Ὴ ᵣ (Ғ ῗ ) 

¶ /MCLR ᵣ ( ᶕ ) 

¶ LVR ᵣ ( ᶕ ) 

3. ᶕ Ҳ  (ῗ ŅῊ Ҳ ᶕ ņҒ ꜗ )ɼ   9 Ҳ ɼ 

Е 

ה .1 Ҳ WDTɼ 

2. T1CKPSA = 1 ( ⅎ ⅎ Timer1, Ғ Timer2)Їҙ Timer2 Ḧ Ї

ᶕ TMR2ON = 0 (ῗ )ЇTimer2ד ꜠ ɼ 

3. SLEEP ת  ҿ NOP  ת

ᶕ Ҳ  ( ŅҲ ꜙ ה ( SLEEPҲ , WDT Ὴ Ҳ ┼ᵣ

(GIE) ᶕ Ҳ Ԑᴌ ЇҐ҅ ת ҩ ɼҿԋ ᾭ Ї SLEEP

ҿ NOP  ɼת

SLEEP   

NOP   // Ҳ ЇNOP ҩ ɼ 
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9. Ҳ  (INTERRUPTS) 

 

 9-1 Ҳ  

CPU 11үҲ Їⅎҿ 2 Е 

1) Ҳ  (Timer0 I/O) 

¶ Timer0 ₴  

¶ PA4īINT ( ꜠ҏ Ґ Ҳ ) 

¶ PORTA Ҳ  ( ᴌ ┼) 

2) Ҳ  

¶ Timer1ғ PR1  

¶ Timer2 ⅎ ₴ 

¶ DATA EEPROM   

¶ LIRC HIRC֢ ‼  

¶ Ḧ  

¶ LVD ᴌ  

¶ ADC  

¶ ADC ẅ  
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ғῚל TimersҒ ЇWDT ₴Ғᴰ֥ Ҳ ɼ I/OҲ ЇῚלҲ ɼ 

֥ Ҳ ЇPC  òҲ ꜙ (ISR)òɼҲ ῗ /ᶕ ┼Е 

¶ үҲ Ὶ Ҳ ᶕ ᵣЕTOIE, INTE, IOCAx, TMR1IE, TMR2IE, EEIE, CKMIE, LVDIE, 

ADCIE, ACMPIEɼ 

¶ 8ү PAxҲ ῇΐ ҅ү Ҳ ᶕ ᵣЕPAIE (PORTA Interrupt Enable)ɼ 

¶ Ҳ ҅ү Ҳ ᶕ ᵣЕPEIE (PEripheral Interrupt Enable)ɼ 

¶ ῗ ҏװ ┼ᵣЇ Ғᴰ ה Ҳ ɼ 

¶ Ҳ Ὴ Ҳ ᶕ ᵣ ┼ЕGIE (Global Interrupt Enable)ɼғῚלᶕ ᵣҒ Ї ῗ Ὴ

Ҳ ᶕ ᵣ Їᶳ ᾡ ה Ҳ ɼ 

¶ ῗ Ҳ ᶕ ᵣ Ғ Ҳ ᵣ ᵣȂ 

Ҳ ҐЕ 

¶ ꜠  ñGIE = 0òЇה ῗ Ҳ ɼ 

¶ ῇ Ї PCꜘ 0x0004 ɼ 

¶ Ҳ 1 ï 2ү ת Ї └ òҲ ꜙ (ISR)ò Ҳ ɼ 

¶  ñהҲ (RETI)ò ת ₴ ISRɼ RETIӐ╦ Ҳ ᵣɼ 

¶ ISR ЇPC └Ҳ ╦ Ї SLEEP ҐЇ∑ └ SLEEP ת

ɼ 

¶ RETI ꜠  ñGIE = 1òЇה ᶕ Ҳ ɼ 

Е Ҳ ҲЇ PC ꜠Ḧ ҏɼ Ḧ Ὶל ẅ(

W, STATUS )Ї ת ֙ẅ  ῇҹ ҲЇ ᶕ GPR

16ү bytesᵲҿҹ Ї ҿ bankΐ 16ү bytesЇ Ғ ⅓ bankװ

ש ɼ 

9.1  Ҳ ῗ  

  bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ᵣẅ(RW) 

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

PIE1 0x8C EEIE CKMIE LVDIE ACMPIE TMR1IE OSFIE TMR2IE ADCIE 0000 0000 

PIR1 0x0C EEIF CKMIF LVDIF ACMPIF TMR1IF OSFIF TMR2IF ADCIF 0000 0000 

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

TRISA 0x85 PORTA ┼ 1111 1111 

IOCA 0x96 PORTA Ҳ  0000 0000 

 9-1 Ҳ ῗ ẅ 
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    ᵣẅ 

GIE Ὴ Ҳ  

1 = ᶕ  (PEIE, Ҳ

ᶕ ᵣ ) 

0 = Ὴ ῗ   

   ( Ғ ) 

INTCON[7] 

0x0B 

0x8B 

0x10B 

0x18B 

RWī0 

PEIE Ҳ  

1 = ᶕ   

  ( Ҳ ᶕ ᵣ ) 

0 = ῗ  ( ) 

INTCON[6] RWī0 

T0IE Timer0 ₴Ҳ  1 = ᶕ   

0 = ῗ  

   ( ) 

INTCON[5] RWī0 

INTE PA4īINT Ҳ  INTCON[4] RWī0 

PAIE PORTA Ҳ  INTCON[3] RWī0 

T0IF Timer0 ₴Ҳ ᵣ 
1 = Yes ( ) 

0 = No 

INTCON[2] RWī0 

INTF PA4īINT Ҳ ᵣ INTCON[1] RWī0 

PAIF PORTA Ҳ ᵣ INTCON[0] RWī0 

 9-2 INTCON   

    ᵣẅ 

EEIE EE   Ҳ  

1 = ᶕ   

0 = ῗ  

    ( ) 

PIE1[7] 

0x8C 

RWī0 

CKMIE LIRC HIRC֢ ‼ Ҳ  PIE1 [6] RWī0 

LVDIE LVD Ҳ  PIE1 [5] RWī0 

ACMPIE ADC ẅ Ҳ  PIE1 [4] RWī0 

TMR1IE Timer1ғPR1 Ҳ  PIE1 [3] RWī0 

OSFIE Ҳ  PIE1 [2] RWī0 

TMR2IE Timer2ғPR2 Ҳ  PIE1 [1] RWī0 

ADCIE ADC Ҳ  PIE1 [0] RWī0 

 9-3 PIE1   

    ᵣẅ 

EEIF EEPROM   ᵣ 

1 = Yes ( ) 

0 = No 

PIR1[7] 

0x0C 

RWī0 

CKMIF LIRC HIRC֢ ‼ ᵣ PIR1 [6] RWī0 

LVDIF LVD Ҳ ᵣ PIR1 [5] RWī0 

ACMPIF ADC ẅ ᵣ PIR1 [4] RWī0 

TMR1IF Timer1ғPR1 ᵣ PIR1 [3] RWī0 

OSFIF ᵣ PIR1 [2] RWī0 

TMR2IF Timer2ғPR2 ᵣ PIR1 [1] RWī0 

ADCIF ADC ᵣ PIR1 [0] RWī0 

 9-4 PIR1  
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    ᵣẅ 

/PAPU 
PORTA ҏ  

OPTION[7] 

0x81 

RWī1 
1 = Ὴ ῗ          0 = WPUA ┼ 

INTEDG 
PA4 Ҳ  

OPTION[6] RWī1 
1 = ҏ            0 = Ґ  

TRISA 

PORTA I/O ₴ ( ┼) 

1 = ῇ (ῗ ₴) 

0 = ῗ ҏ /Ґ  

TRISA[7:0] 0x85 RWī11111111 

IOCA 
PORTA Ҳ  

IOCA[7:0] 0x00 RWī00000000 
1 = ᶕ               0 = ῗ  

 9-5 OPTIONЇTRISA IOCA  

9.2 PA4-INT PORTA Ҳ  

 PA4-INT PORTA Ҳ  

) PA4 PA0 ï PA7׃  8ү ) 

I/O  TRISA[3] = 1; ANSEL0[3] = 0 TRISA[x] = 1; ANSEL0[x] = 0 

Ὶל  INTEDG, INTE, GIE, INTF IOCA, PAIE, GIE, PAIF 

 ҏ Ґ  (ԑ ҅) 0 Ÿ 1  1 Ÿ 0 

ᴌ К No  

 9-6 PA4-INT PORTA Ҳ Ӑ ⌡  

PA4-INT PORTA Ҳ ҿ I/OҲ Ї ҩ PA4 ɼ ЇPA4-INT

ɼPORTA Ҳ ∑ ᴌ ɼ ԓ PORTA Ҳ Е 

1. ῇ ẅ └ Ҳ Ҳ( PORTA)ɼ 

2. ῇ Ї ῇ ẅғ ẅӐ ᵣ PAIFɼ 

3. ῇ ( PORTA ) ԓ Ї PAIF ᵣ

PORTA Ҳ ᴌɼ Ғ ԐᴌҒῴ ЇPAIF ת

ɼ 

 PORTA 

PAIF ᵣ

IOCAx

EN

QD

EN

QD
Busx

  IOCA 

EN

QD

Instr.Clk or

SLEEP

 

 9-2 PORTA Ҳ  
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10. PWM 

P1ADTACT

Q

Q
SET

CLR

S

R

P1ADT

PR2ACT

=

P1Az

=

PR2

=

P1AzP

Q

Q
SET

CLR

S

R

P1AzN

Е
x = B, C, D

y = 0, 1

z = 0, 1, 2

P1AzNP

Q

Q
SET

CLR

S

R

P1xDTACT

P1xDT

P1xyP1xyP

EQ

TMR2

 

 10-1  PWM  

PWM Е 

¶ 4  ( Timer2 ┼)Їҙ PWM ЕP1A, P1B, P1C, P1D 

¶ 1 ԝ ₴Е/P1A  

¶ 1 ┼ PWM ЕP1A, /P1A 

¶ 16ībit ⅎ  

¶ PWM ₴ ┼ 

¶ ꜠ ꜗ ╒ Ԑᴌ 

¶ PWM1 PWM4 └ 3ү I/O, PWM2 PWM3 └ 2ү I/O 

¶ XOR/XNOR 2ꜗ ₴ 

¶  

¶ “ ₴  

¶ “    

SLEEP Ґ PWM ᵲ ï Ғ ԓ SLEEP , Timer2Ḧ (   7.4 

Timer2)Їҙ PWMᶕ Ї Ӎ PWM ҅ Ḧ ɼ Timer2 SLEEPҐ ЇῚ Ғ

ת ɼ SLEEP Ґ Timer2 ꜠ῗ Ї Ӎ PWM ₴ Ḧ Ὶ ῇ SLEEP╦

ɼ 
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10.1 PWM ῗ  

 
Timer2  Timer2   

 
MSB LSB MSB LSB MSB LSB 

PWM1 

PR2H PR2L TMR2H TMR2L 

P1ADTH P1ADTL P1DC 
/PWM1 

PWM2 P1BDTH P1BDTL ī 

PWM3 P1CDTH P1CDTL ī 

PWM4 P1DDTH P1DDTL ī 

 

  bit 7 bit 6 - 0 ᵣẅ(RW)  

PR2H 0x92 PR2 8ᵣ 1111 1111 

PR2L 0x91 PR2 ᵤ 8ᵣ 1111 1111 

TMR2H 0x13 Timer2 8ᵣ 0000 0000 

TMR2L 0x11 Timer2 ᵤ 8ᵣ 0000 0000 

P1ADTH 0x14 P1A 8ᵣ 0000 0000 

P1ADTL 0x0E P1A ᵤ 8ᵣ 0000 0000 

P1BDTH 0x15 P1B 8ᵣ 0000 0000 

P1BDTL 0x0F P1B ᵤ 8ᵣ 0000 0000 

P1CDTH 0x1A P1C 8ᵣ 0000 0000 

P1CDTL 0x10 P1C ᵤ 8ᵣ  0000 0000 

P1DDTH 0x09 P1D 8ᵣ 0000 0000 

P1DDTL 0x08 P1D ᵤ 8ᵣ 0000 0000 

P1CON 0x16 ī P1DC ( ) 0000 0000 

 10-1  PWM   

 
ⅎ  ₴ᶕ   

Ch 0 Ch 1 Ch 2 Ch 0 Ch 1 Ch 2 Ch 0 Ch 1 Ch 2 

PWM1 PA6 PB5 PA1 P1A0OE P1A1OE P1A2OE P1A0P P1A1P P1A2P 

/PWM1 PB1 PB6 PA1 P1A0NOE P1A1NOE P1A2NOE P1A0NP P1A1NP P1A2NP 

PWM2 PA7 PB7   ī P1B0OE P1B1OE   ī P1B0P P1B1P ī 

PWM3 PB2 PB0   ī P1C0OE P1C1OE ī P1C0P P1C1P ī 

PWM4 PB3 PA3 PA2 P1D0OE P1D1OE P1D2OE P1D0P P1D1P P1D2P 

  

 bit 7 bit 6 - 0 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0  ᵣẅ(RW)  

P1OE2 P1D2OE P1D1OE P1D0OE ī ī P1C1OE P1B1OE ī 0x11B 000ī ī00ī 

P1OE P1C0OE P1B0OE P1A2NOE P1A2OE P1A1NOE P1A1OE P1A0NOE P1A0OE 0x90 0000 0000 

P1POL P1C0P P1B0P P1A2NP P1A2P P1A1NP P1A1P P1A0NP P1A0P 0x99 0000 0000 

P1POL2 P1D2P P1D1P P1D0P ī ī P1C1P P1B1P ī 0x109 000ī ī00ī 

 10-2  PWM ₴  (1 = , 0 = ) ₴ᶕ ᵣ (1 = ᶕ , 0 = ῗ ) 
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ῗ  = 0, ᶕ  = 1 (XOR) = 0,  (XNOR) = 1 

2ꜗ  
Ch 0 Ch 1 Ch 2 Ch 0 Ch 1 Ch 2 

PWM1 ī ī ī ī ī ī N/A 

/PWM1 ī ī ī ī ī ī N/A 

PWM2 ī ī ī ī ī ī N/A 

PWM3 ī P1CF2E ī ī P1CF2 ī P1C xor P1D 

PWM4 ī P1DF2E ī P1DF2 P1B xor P1C 

   

  bit 3 bit 2 bit 1 bit 0 ᵣẅ (RW)  

P1AUX 0x1E P1CF2E P1CF2 P1DF2E P1DF2 0000 

 10-3  PWM 2ꜗ   

 4 PWM ┼   ᵣẅ 

PR2U 

┼ᵣ 

1 = PR2/P1xDTy “ẅ ⅎ⌡ └ PR2ACT

P1xDTyACT 

0 =  

T2CON0[7] 0x12 WOī1 

P1BZM 
1 =  (Buzzer) Ї50%  

0 = PWM  
T2CON2[3] 

0x9E 

RWī0 

P1OS 
1 = “ (One pulse)  

0 =  
T2CON2[4] RWī0 

 10-4  4 PWM ꜗ ┼ 

 ┼   ᵣẅ 

P1BKS 

PWM  

P1BR0[6:4] 0x17 RWī0 

000: ╒ ꜗ   

001: BKIN = 0 

010: BKIN = 1 

011: LVDW=1 

100: LVDW=1 or BKIN=0 

101: LVDW=1 or BKIN=1 

110: ADC ẅ ᵣҿó1ô 

111: ╒ ꜗ  

P1AUE  

PWM ꜠  

1 = ᴌ ЇP1BEVT ꜠ ЇPWM ꜠

 

0 = ᴌ ЇP1BEVT ת ЇPWM  

P1CON[7] 0x16 RWī0 

 10-5 PWM ╒ ꜠   

    ᵣẅ 

P1BEVT 
PWM Ԑᴌ ᵣ 

1 = Yes ( Ї )         0 = No 
P1BR0[7] 0x17 RWī0 

 10-6 PWM Ԑᴌ ᵣ  
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  bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ᵣẅ(RW)  

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

P1BR1 0x19 P1D2SS P1DSS P1C2SS P1CSS 0000 0000 

P1AUX 0x1E ī ī P1B2SS ī ī ī ī īī00 0000 

  

 
ҐЇ ₴  

 
Ch 0 Ch 1 Ch 2 

PWM1 
P1ASS 

00 = ;  

01 =  ñ0ò 

1x =  ñ1ò;   

p1xxp = 0,  ñ0ò = 0 

p1xxp = 1,  ñ0ò = 1 

(1)
 00 = ;  

  01 = 0 

  1x = 1 

 

 

/PWM1 

PWM2 P1BSS P1B2SS
(1)

 ī 

PWM3 P1CSS P1C2SS
(1)

 ī 

PWM4 P1DSS P1D2SS
(1)

 

 10-7 PWM ₴   

10.2  

4 PWM Ҙ ҿ Timer2ЇῚ 6ү ҐЕ 

¶ 1x or 2x ת  

¶ 1x or 2x HIRC 

¶ LIRC 

¶ 2x  ( FOSC LP, XT EC ) 

Ίᵩ   7.4 Timer2. 

10.3  (Period ) 

PWM Timer2 PR2 (PR2H + PR2L) ” Ї  ῎  10-1Е 

῎  10-1 PWM  = (PR2 + 1)*TT2CK*(TMR2 ֫ Ӫ) 

Timer2 TMR2ғ PR2 Е 

¶ Timer2 (PR2ACT P1xDTACT) ɼ 

¶ TMR2 Ї  ñTMR2 = 0òɼ 

¶ P1A0, P1B, P1C, P1D ₴  1òɼ 

10.4  (Duty Cycle ) 

4 PWM Ί Ї 2 x 8ībit  (P1xDTH, P1xDTL) ɼP1xDTHҿ 8

ᵣ P1xDTLҿᵤ 8ᵣɼ ԓῪ “ ЇP1xDTH P1xDTL ᴑᵫ ╔  ῇɼ 

PWM (Pulse width) (Duty cycle) ⅎ⌡  ῎  10-2  ῎  10-3 ₴Е 

῎  10-2  = P1xDT*TT2CK*(TMR2 ֫ Ӫ) 

῎  10-3  = P1xDT ÷ (PR2+1) 
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10.5  (Deadband )  

 

 10-2  PWM   

 P1DC Í ñ00 0000òЇP1Ax  P1AxN (/P1A) ᵤ└ ֥ Ї ҿò ò

ɼ Ӥ ⁯ ɼ Timer2װ ᵲҿ ɼ 

10.6 ╒  (Fault -Break ) ꜗ  

4 PWM ╒ ꜗ ɼ҅ ╒ ԐᴌЇҙ ᴌ҅ ЇPWM ₴

Ὶ ҅ ₴ ɼTMR2ONҒ ɼ ╒ Ԑᴌ ∆ҿҐװ ᴌӐ҅Е 

 ̧ BKIN = 0 

 ̧ BKIN = 1 

 ̧ LVDW =1 (LVDDEBᶕ Ї ԓ LVDW ) 

 ̧ LVDW=1, BKIN=0 

 ̧ LVDW=1, BKIN=1 

 ̧ ADC ẅ ᵣҿó1ô 

Е P1BEVTҿ Ԑᴌ ᵣɼLVDWҒ Ї LVD ɼ ADC

ᴰ ẅ ɼ 

 

 10-3  LEB   

 ñLEBEN = 1òЇ Ӎ LEB Ὺ PWM ╒ Ԑᴌ ɼ LEB PWM

╒ (BKIN) ADC Їҙ Ӥΐ ɼ 
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    ᵣẅ 

ADDLY.8 

/ LEBPR9 

ADC LEB 8ᵣ 

(  ñADDLYò) 
ADCON2[3] 0x115 RWī0 

ADDLY / 

LEBPRL 

ADC LEBᵤ8ᵣ ( ᴌ , ADEX = 1) 

(  = (ADDLY+6)/FADC) 

( PWM ₴ ADC, PWM

ҲҒ ADDLY) 

ADDLY[7:0] 0x188 
RWī0000 

0000 

LEBEN 

ADC BKIN LEBᶕ ᵣ 

LEBCON[7] 

0x185 

RWī0 1 = ᶕ  

0 = ῗ  

( GO/DONE=1 ⅓

֥ Ғ ) 

LEBCH 

LEB Ḫ  

LEBCON[6:5] RWī00 00 = P1A0 

01 = P1B 

10 = P1C 

11 = P1D 

EDGS 

LEB  

0 = ҏ  

1 = Ґ  

LEBCON[3] RWī0 

 10-8  LEB  

╒ ₴  ï ╒ ЇP1x ₴ ҿװ ῇ ( )Ї ₴ ᵤɼ Ї

P1B1, P1C1, P1D1, P1D2 ₴ ┼ ғῚל I/OҒ ɼ 

 ï ᴌ ЇP1BEVTḈҒ ת ɼ ᴌ ЇP1BEVT

ת ɼ 

꜠  ï ╒ ЇTimer2 Ẩ ɼ Ԑᴌ ЇTimer2 ῚẨה

ɼ4 PWM ₴ ꜠ Ї ∑ PWM ₴ ת ɼ 

10.7  

 ῇЇᵜ ᶕ PR2U ᶕῚ ┼ Ї ∑ Ґ҅ү

└ Ὶ ẅ ᴰ ɼ 

Е  ת PR2  P1xDTL, P1xDTH Ї xxxACT ᴌҒ ɼ 

P1xDTACTP1xDT

PR2ACTPR2

Timer2 ῗ

PR2U_WR1

TMR2ON

TMR2_MAT

 

 10-4  Timer2   
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“   Ḧ ⅎ ‟Ґ⁯ PWM ₴ ╓Їᵜ

҅ү ֙ ( ⌡ Timer2 Sysclk ‟Ґ)Ї∑

Ғ ‟Їҙ xxxACT ẅ ҿ ẅɼ 

 

 10-5  PR2ACTẅ FFF ( ẅҿ F00)  

҅ү PR2 xxxDTx ɼ 

10.8 PWM ₴ 

 ï 4 PWM P1A, P1B, P1C, P1D, └Ғ I/O ɼPWM1 PWM4

ⅎ⌡ └ 3ү I/OЇPWM2 PWM3 ⅎ⌡ └ 2ү I/Oɼ 

 (Buzzer )  ï ₴ ҿ (2*(PR2+1)*TT2CK *(TMR2 ⅎ ẅ)ɼP1A, P1B, P1C P1D

₴ 50% ɼ 

 

 10-6  ₴  

“ ₴ ï P1A, P1B, P1C P1D ֥ ҅ “ɼ 

10.9 (P1C, P1D)  (P1B, P1C) 2ꜗ ₴  

PB0 = P1C xor P1D (  P1C xnor P1DЇ  ñP1CF2Eò  ñP1CF2òЇ  10-3 )ɼ 

PA2 /  PA3 = P1B xor P1C ( P1B xnor P1CЇ  ñP1DF2Eò  ñP1DF2òЇ  10-3)ɼ 
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P1C

P1C

P1D

P1CF2

PORTB0
PB0

P1B

P1C

PORTAx
PA3/PA2P1D

P1CF2E

P1C1OE
TRISB0

P1DF2
P1DF2E P1D1OE/

P1D2OE
TRISAx

P1C1P

P1D1P

P1D2P
 

 10-7  2ꜗ ₴   

 

 10-8  P1B P1C 2ꜗ  
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11. EEPROM (DATA EEPROM) 

FT61F13x Ὺ 128 x 8ībit DATA EEPROM Ỵ Ї ԓӀ ɼ

Ỵ ῝   100Ҍ ɼ ת /  Ї  ῇ ᵣҿ 1ү byte 

(8ībit)Ї (page mode)ɼ / ԋ ᴌ Ї ᴌ Їװ ש

ɼ   ᵲ ЇҒ CPU Ὶל Їת ῇ SLEEP ɼ  

ᵲ 2ү ת Ї   ᵲ ҿ TWRITE-EEPROM (ᶕ ꜠ ҿ 2 ~ 4 msЇῗ

꜠ ∑ҿ 0.7 ~ 1.3 ms)ɼ Ὺ Ї Ғ ᶱ Ї EEPROM

ɼ  ᵲ ᵣ Ҳ ᵣ EEIFɼ 

Ғ (sequential READ)  (sequential WRITE)Ї /  ɼ 

VDD Ó VPOR, CPU 8 MHz / 2T Ґ , Ґ ᵤ 1.5V ɼ   DATA 

EEPROM (VDD-WRITE) ɼ ҟ 1 ᵤVDD-WRITEⅎ⌡ҿ1.9V 2.2Vɼ DATA 

EEPROM ᵤ ┼( VDD-READ)ɼ 

11.1 DATA EEPROM ῗ  

    ᵣẅ 

EEDAT DATA EEPROM  EEDAT[7:0] 0x9A RWī0000 0000 

EEADR DATA EEPROM  EEADR[7:0] 0x9B RWī0000 0000 

WREN3 

DATA EEPROM  ᶕ  (bit 3) 

EECON1[5] 

0x9C 

RWī0 111 

(Ὶל) 

= ᶕ , ҿ 000 

= ῗ  

WREN2 DATA EEPROM  ᶕ  (bit 2) EECON1[4 RWī0 

WRERR 

DATA EEPROM   ᵣ 

1 = Ҳ  ( MCLR WDT ᵣ) 

0 =  

EECON1[3] RWīx 

WREN1 DATA EEPROM  ᶕ  (bit 1)  EECON1[2] RWī0 

PONLY 

DATA EEPROM ꜠  

1 = No (Ғ Ї  )     

0 = Yes (ᾨ Їῴ ) 

EECON1[1] RWī0 

RD 

DATA EEPROM ┼ᵣ 

1 = Yes (Ḧ 4ү SysClk Ї  = 0)  

0 = No 

EECON1[0] RWī0 

WR 

DATA EEPROM   ┼ᵣ 

1 = ꜠҅     Ҳ ( ҿ 0) 

0 =  

EECON2[0] 0x9D RWī0 

 11-1  EEPROM ῗ ┼  



Fremont Micro Devices FT61F13x 

Rev2.01 - 56 - 2020-12-30  

    ᵣẅ 

GIE Ὴ Ҳ  

1 = ᶕ  

   (PEIE, EEIE ) 

0 = Ὴ ῗ  

   ( Ғ ) 

INTCON[7] 
0x0B 

0x8B 

0x10B 

0x18B 

RWī0 

PEIE Ҳ  
1 = ᶕ  (EEIE ) 

0 = ῗ  ( ) 
INTCON[6] RWī0 

EEIE EEPROM   Ҳ   
1 = ᶕ  

0 = ῗ  ( ) 
PIE1[7] 0x8C RWī0 

EEIF 
EEPROM   Ҳ

ᵣ 

1 = Yes ( ) 

0 = No 
PIR1[7] 0x0C RWī0 

 11-2 EEPROMҲ ᶕ ᵣ  

11.2   DATA EEPROM 

1.  ñGIE = 0òЖ 

2. ≡ GIEЇ  ñGIE = 1ò, ∑  (1)Ж 

3. EEADR ῇ Ж 

4. EEDAT ῇ Ж 

5.  ñWREN3, WREN2, WREN1ò = ñ1, 1, 1òЇ ү ҲḦ Ж 

6.  ñWR = 1ò װ ꜠  ( ∑ Ҳ )Ж 

7.  ( TWRITE-EEPROM) ЇòWRò  ñWREN3, WREN2, WREN1ò ꜠

0Ж 

ᶡ Е 

BCR INTCON, GIE 

BTSC INTCON, GIE 

LJUMP $-2 

BANKSEL EEADR 

LDWI 55H 

STR EEADR     ; ҿ 0x55 

STR EEDAT     ; ҿ 0x55 

LDWI 34H 

STR EECON1    ; WREN3/2/1 1 

BSR EECON2, 0    ; ꜠  

BSR INTCON, GIE   ; GIE 1 

Е 

1. Ҳ Ї Data EEPROM ᵲ ɼ 

2. ╦ЇWREN3, WREN2 WREN1ᴑ ҅ᵣ 0Ї Ґ ╦ EEIF ᵣɼ 
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11.3  DATA EEPROM 

 ῇ EEADR Ї ꜠  (ñRD = 1ò)ɼ2ү ת ЇEEPROM  ῇ

EEDAT Ї Ӑת ҅ NOP ɼEEDATת Ḧ ẅ Ґ҅

  ᵲɼ 

DATA EEPROM ᶡ ҐЕ 

BANKSEL EEADR 

LDWI dest_addr 

STR EEADR 

BSR EECON1, RD 

NOP     ;  

LDR EEDAT, W   ; Ї ת  

11.4 ꜠ ꜗ  

 ῇ (byte) 2 Еᾨ Їῴ ɼ ᵲ bits ñ1òЇ

ᵲᴰ ү⌡ bits  ñ0òɼ Ὺ ꜠ ꜗ ( PONLY = 0)Ї ╦ᴰᾨ

꜠ ᵲɼ Ї ᶕ ꜠ ꜗ ɼ 

ᶕ ꜠ Ї FF ҿ ɼ FF

ԋ҅ Ї ҿ ╦ ᴰᾨ ꜠ ɼ ꜠ ꜗ ῗ Ї ᴰ

ɼ ֙ ‟ҐЇ ҐЇ ᴰ ῗ ꜠ ꜗ Ї װ

Ḧ ꜗɼ ҐЕ 

1. Ḧ ꜠ ᶕ ɼ 

2. ɼ 

3. DATA EEPROMɼ 

4. ҿ FF∑ Ї ∑ (2)ɼ 

5. ῴ (2) ᵲЇװ Ḧ ɼ 

6. ῗ ꜠ ɼ 

7. ẅɼ 

8. DATA EEPROMɼ 

9. ҿ ẅ∑ Ї ∑ (7)ɼ 

10. ῴ (7) Їװ Ḧ ɼ 
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12. 12-bit /  (ANALOG TO DIGITAL CONVERTER , ADC) 

ADC ῇḪ 12-bit Ḫ ɼADC Ғ Ґ Ї ҙ

850 kHz ( 48 kHz Ї21 ɛs/ ) ҐדΊ 12-bit ɼ 

PA0/AN0

PA1/AN1

PA2/AN2

PA4/AN3

PA6/AN4

PA7/AN5

PB0/AN6

PB5/AN7

ADON 

 /  ADFM

CHS<3:0>

INT_VREF+EXT_CAP

EXT_VREF

INT_VREF

VDD

ADPREF=00

ADPREF=01

ADPREF=10

ADPREF=11

0000

0001

0010

0011

0100

0101

0110

0111

1xxx

Vref

+

Vref

-

12

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

INT_VREF

ADRESH/L

16

GO/DONE

 

 12-1  ADC  

ῇḪ ҿװ 8ү I/O(ANx) Ӑ҅ 3үῪ (Internal VADCīREF)Ӑ҅ɼ ADC ɻת

I/O(PA4) PWM ɼ ADC Ӑ ꜘ ╦ (Leading Edge Blanking, LEB)ɼ 

ADC Ї / ADC ẅ Ї ᵣ Ҳ ᵣЇ Ҳ /

ה Ҳ ɼ 

ADC (VADCīREF) ת ҿ VDDЇ3үῪ (0.5V, 2V, 3V) Ӑ҅Ї I/O ῇ

ɼ 

ADCҒ ‼ɼ ЇADC Ї CPU Ὶל  ɼת

ADC SLEEPҐḦ ЇҙῚ ҿ Sysclk Ὶⅎ Ї∑ ᶕ

ҿ Sysclk TimersЇ ᶕ Sysclk SLEEP Ḧ ɼ ADC ҿ LIRC Ї

ῇ SLEEP LIRC ꜠ ɼ 

ADC ҿ ᴌ (PA4 PWM) ЇGO/DONE ᴌ Ԑᴌ ᵣ ꜠ A/D Ї ᴌ

ᵣ GO/DONE ɼ  
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12.1 ADC ῗ  

    ᵣẅ 

GIE Ὴ Ҳ  

1 = ᶕ   

    (PEIE, ADCIE, ACMPIE ) 

0 = Ὴ ῗ  

    ( Ғ ) 

INTCON[7] 
0x0B 

0x8B 

0x10B 

0x18B 

RWī0 

PEIE Ҳ  
1 = ᶕ  (ADCIE, ACMPIE ) 

0 = ῗ  ( ) 
INTCON[6] RWī0 

ADCIE ADC Ҳ  
1 = ᶕ  

0 = ῗ  ( ) 
PIE1[0] 0x8C RWī0 

ADCIF 
ADC Ҳ

ᵣ 

1 = Yes ( ) 

0 = No 
PIR1[0] 0x0C RWī0 

ACMPIE 
ADC ẅ Ҳ

 

1 = ᶕ  

0 = ῗ  ( ) 
PIE1[4] 0x8C RWī0 

ACMPIF 
ADC ẅ Ҳ

ᵣ 

1 = Yes ( ) 

0 = No 
PIR1[4] 0x0C RWī0 

 12-1 ADCҲ ᶕ ᵣ 

    ᵣẅ 

ADRESL 

ADC ᵤ ᵣ (LSB) 

ADFM=0: ADRESL[7:4] = ᵤ 4ᵣ (Ὶᵯҿñ0ò)  

ADFM=1; ADRESL[7:0] = ᵤ 8ᵣ 

ADRESL[7:0] 0x111 RWīxxxx xxxx 

ADRESH 

ADC ᵣ (MSB) 

ADFM=0: ADRESH[7:0] = 8ᵣ 

ADFM=1: ADRESH[3:0] = 4ᵣ (Ὶᵯҿñ0ò) 

ADRESH[7:0] 0x112 RWīxxxx xxxx 

ADCMPH ADC ẅ (׃ 8ᵣЇ0.4% steps) ADCMPH[7:0] 0x187 RWī0000 0000 

ADDLY / 

LEBPRL 

ADC / LEB ( ᴌ ЇADEX = 1) 

( ҿᵤ 8ᵣ, ADDLY.8ҿ ᵣ) 

 = (ADDLY+6)/FADC 

( PWM ₴ ADC, PWM

ҲҒ ADDLY) 

ADDLY[7:0] 0x188 RWī0000 0000 

LEBEN 

ADC BKIN LEBᶕ ᵣ 

LEBCON[7] 

0x185 

RWī0 1 = ᶕ  

0 = ῗ  

( GO/DONE=1 ⅓ ֥

Ғ ) 

LEBCH 

LEB Ḫ  

LEBCON[6:5] RWī00 00 = P1A0 

01 = P1B 

10 = P1C 

11 = P1D 

EDGS 

LEB  

0 = ҏ  

1 = Ґ  

LEBCON[3] RWī0 
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    ᵣẅ 

CHS 

ADC ῇ  

ADCON0[6:3] 

0x113 

RWī000 

0000 = AN0 

0001 = AN1 

0010 = AN2 

0011 = AN3 

0100 = AN4 

0101 = AN5 

0110 = AN6 

0111 = AN7 

1xxx = (Ὺ VADCīREF) 

 

ADEX 

ADC ᴌ (GO/DONE) 

1 = PA4 PWM ᵣGO/DONE ( ᴌ ) 

ת = 0 ᵣ GO/DONE ( ᴌ ) 

ADCON0[2] RWī00 

GO/DONE 

ADC ꜠ ᵣ 

1 = ᴌ, PA4 PWM ꜠ A/D   

   ( ꜠ ) 

0 =  /  

ADCON0[1] RWī0 

ADON 
1 = ADCᶕ  

0 = ADCῗ  ( ) 
ADCON0[0] RWī0 

ADFM 

A/D  (  ñADRESHò) 

1 =  

0 =  

ADCON1[7] 

0x114 

RWī0 

ADCS 

ADC  

ADCON1[6:4] RWī000 

TSEL = 2T 

000 = SysClk/2 

001 = SysClk/8 

010 = SysClk/32 

011 = SysClk 

100 = SysClk/4 

101 = SysClk/16 

110 = SysClk/64 

111 = LIRC 

TSEL = 4T 

000 = SysClk/4 

001 = SysClk/16 

010 = SysClk/64 

011 = SysClk/2 

100 = SysClk/8 

101 = SysClk/32 

110 = SysClk/128 

111 = LIRC 

ADNREF 

VADCīREF ï ( ) 

ADCON1[3:2] RWī00 

00 = Ὺ VADCīREF 

01 = GND 

10 = Ὺ VADCīREF + Cap 

11 =  (I/O) 

ADPREF 

VADCīREF + ( ) 

ADCON1[1:0] RWī00 

00 = Ὺ VADCīREF 

01 = VDD 

10 = Ὺ VADCīREF + Cap 

11 =  (I/O) 

ADINTREF 

Ὺ VADCīREF 

ADCON2[7:6] 0x115 RWī00 00 = 0.5 10 = 3.0 

01 = 2.0 11 = ( ) 
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    ᵣẅ 

ETGTYP 

 ( ADEX=1 ) 

00 = (PWM PA4īADC_ETR) Ґ   

01 = (PWM PA4īADC_ETR) ҏ  

ADCON2[5:4] RWī00 

ADDLY.8 

/ LEBPR9 

ADC LEB 8ᵣ 

(  ñADDLYò) 
ADCON2[3] RWī0 

ETGSEL 

 ( ADEX=1 ) 

ADCON2[2:0] RWī00 

000 = P1A0 

001 = P1A0N 

010 = P1B 

011 = P1C 

100 = P1D 

101 = ADC_ETR 

110 = ( ) 

111 = ( ) 

ADFBEN 

ADC ẅ Ԑᴌ PWM ╒   

1 = ᶕ  

0 = ῗ  

ADCON3[7] 

0x186 

RWī0 

ADCMPOP 

ADC ẅ  

1 = ADC 8ᵣ < ADCMPH[7:0] 

0 = ADC 8ᵣ Ó ADCMPH[7:0] 

ADCON3[6] RWī0 

ADCMPEN 

ADC ẅ  

1 = ᶕ  

0 = ῗ  

ADCON3[5] RWī0 

LEBADT 

LEB ЇADC ꜠  

1 = ADC  

0 = Ғ ADC  

ADCON3[3] RWī0 

 12-2  ADC ῗ  

  bit 7 bit 6 bit 5 bit 4 bit 3 Bit 2 bit 1 bit 0 ᵣẅ 

ADRESL 0x111 A/D ᵤ ᵣ xxxx xxxx 

ADRESH 0x112 A/D ᵣ xxxx xxxx 

ADCON0 0x113 ī CHS<3:0> ADEX GO/DONE ADON ī000 0000 

ADCON1 0x114 ADFM ADCS<2:0> ADNREF<1:0> ADPREF<1:0> 0000 0000 

ADCON2 0x115 ADINTREF<1:0> ETGTYP<1:0> ADDLY.8 ETGSEL<2:0> 0000 0000 

ADDLY 0x188 ADDLY<7:0> / LEBPRL<7:0> 0000 0000 

ADCON3 0x186 ADFBEN ADCMPOP ADCMPEN ī LEBADT ī 000ī 0īīī 

ADCMPH 0x187 ADCMPH<7:0> 0000 0000 

LEBCON 0x185 LEBEN LEBCH ī EDGS ī 000ī 0īīī 

 12-3  ADC ῗ  
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12.2 ADC  

ADC Ґװ  ( ADON=0װῗ A/D )Е 

¶  

¶ ADC  

¶ ADC  

¶  

¶  

¶ ADC ╦  (Leading Edge Blanking, LEB) 

¶  (Ҳ ) 

 ï CHS ” ү └ ԓ ADC Ḧ ɼ I/O

TRISx = 1 ANSEL0x = 1 ῇɼ 

ADC  (VADCīREF) ï ADCװ 2ү ᵲҿ ẅ ῇ ЕVREF+ VREFīɼ

װ ҿЕ 

¶ VREF+ VDDЇVREFī GND 

¶ Ὺ  

¶ Ὺ ꜘ  

¶  (VREF+ҿ PA4, VREFīҿ PA5) 

VREF+ VREFī ҿҏװ Ғ ЇᵜҒ װ Ὺ Ї ∑ VREFī ┼ └

GNDɼ 

Ὺ ҿװ 0.5VЇ2.0VЇ3.0VЇ  ñ ò ( ñADINTREFòЇ  12-2)ɼ 

ADC  ï ADC ת 8  (  ñADCSòЇ  12-2)Е 

¶ TSEL = 2T ҿ SysClk/NЖTSEL = 4T ҿ SysClk/2NЖN = 1, 2, 4, 8, 16, 32, 64 

¶ LIRC (256 kHz 32 kHz,  ñLFMODòЇ  6-2) 

DIVIDER

3

ADC

ADCS<2:0>

ADCLKSysClk

LIRC

 

 12-2  ADC  

 ï A/D Ỵ ҿ ҩ (  òADFMòЇ  12-2)ɼ 
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LSB

ADRESH

bit7                                                                         bit0                 bit7                                                                         bit0

MSB

ADRESL

LSB

ADRESH

bit7                                                                         bit0                 bit7                                                                         bit0

MSB

ADRESL

12bits ADC 

ADFM=1

ADFM=0

12bits ADC 

 

 12-3  ADC  

12.2.1 ADC  

ADC ɻPWM(ADEX = 0)ת IO(PA4) (ADEX = 1) ɼῚҲЇPWM PA4

ҿ òҏ ò  òҐ ò (  ñETGTYPòЇ  12-2)ɼ 

LEBCNT

9bit

T2CK

LEBEN

PWM_CHx

LEBCH<1:0>

└ PWM ╒

EDGS

ADCLK

└ ADC 

LEBADT

P1BKS<2:0>

Disable
BKINb
BKIN

LVDW
BKINb or LVDW

BKIN or LVDW
ADCMPO

Disable

 

 12-4  LEB  

ῗ ҲЇ ῗ( MOSFETs/IGBTs) ᴰ֥ Ї ֙ ᴰ

ɼ⌐ ╦ (LEB)ꜗ Ї PWM ₴ ֥ MOSFETs/IGBTs

ῗ ɼ 

LEB PWM ҿ T2CK(Timer2 )ɼLEB ЇADCḦ Ї LEB

₴(  ñLEBPRòЇ  12-2)ɼ LEB Ὺ ῴ LEB Ї∑ LEB

0 ɼ 
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ᴌ  /   

) ת ) (N/A) 

I/O (PA4) (ADDLY+6) x TAD; ADDLY = LEBPR I/O (PA4) 

PWM 
(LEBPR+6) x TAD LEBEN = 0; ETGSEL (LEBCH ) 

(LEBPR+4) x TT2CK + 2 x TAD (TT2CK = Timer2 period) LEBEN = 1; LEBCH (ETGSEL ) 

 12-4 ADC Ї  

ᴌ (ADEX = 0)ЇGO/DONE ת ᵣ ꜠ A/D ɼ PA4 PWM Ї

∑ ҅ (ñ6 x TADò  ñ4 x TT2CK + 2 x TADò,   12-4)ɼ

ADDLY/LEBPR GO/DONE ᵣ╦ ꜘ ɼADC (ADDLY) LEB

(LEBPR)ΐ ҅ү 9-bit Ї LEBPR9 LEBPRL[7:0] ɼ Ḧ

ñ0└ 1 x TADò Ὺ ɼ 

Е   

1. ᶕ LEB╦Ї ᾨ ADEX ADON ɼ 

2. ADC ╦ ᴌɼ. 

3. LEBEN=1Ї∑ ETGSELЇ ҿ LEB ɼ LEB ₴ ADC

꜠ (  ñLEBADTòЇ  12-2)ɼ 

12.2.2 ADC Ҳ  

Ҳ ADC Ї ꜠ ADC ɼ 

¶ ADEX = 0 ( ת ) Ї ᴌ GO/DONE = 0 Ҳ ADCɼ 

¶ ADEX = 1 Ї ῗ ADC (ADON = 0) Ҳ ADCɼ 

¶ ADC Ҳ ЇADRESH ADRESLҒᴰ Ї Ḧ ╦҅ ẅɼ 

¶ ᵣ Ї ԓ ᵣЇ ADC Ҳ Їҙ ADC ῗ ɼ 

12.2.3 Ҳ  

ADC Ґ∆Ԑᴌ ᵣ Ҳ ᵣЕ 

¶ ADC  (ADCIF) 

¶ ADC ẅ  (ACMPIF) 

үҲ Ὶ Ҳ ᶕ ᵣ(ADCIE ACMPIE)Ї Ҳ (PEIE)Їװ

⌡ Ὴ Ҳ (GIE)ɼ 

Ҳ ᶕ ᵣ Ї Ҳ Ԑᴌ ᵣ Ҳ ᵣɼ Ҳ / ה Ҳ

∑ ”ԓ ᶕ ┼ᵣ(GIE, PEIE, ADCIE ACMPIE)ɼ 

Е ADC ᴰ ꜠ ғ DCMPH ẅ ( ñADCMPENòЇ  

12-2)ɼ ADCMPOP Ї ֥ ᴌ ᵣҲ ᵣ ACMPIFɼ׃

8ᵣ ԓ ẅ Ї VREF+ VREFīӐ stepҿ 0.4%ɼ ADFBEN = 1

ЇӤ ᶕ Ҳ ɼ 
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ADC_DATA[11:4]

ADCMPH[7:0]

0

1

+

ï

ADCMPOP

ADCMPEN ADFBEN

└ PWM ╒

ACMPI F ᵣ

 

 12-5  ADC ẅ  

12.3 ADC  

Ї Ḧ Ї Ḧװ Ὺ ADC ῇ 0.01% ῪЇװ

װ └ 12bit (0.024%)ɼ ҷ ῗ Ґ(  12-5)Е 

TACQ > 0.16 x R (ɛs); R ᵣҿ kW. 

TACQҿ 2ɛs Ї ҷ Ò 12.5 kWɼ ᶕ ҷ Ї∑ TACQ ᶡ

ꜘɼ ┼ԋᾡ ᶕ ҷ ẅɼ ԓ 5nA Ї 50 kW ҷ ҏ

֥ 0.25mV (2V 0.0125%) ɼ 100°C Ї ɼ

Їҷ ɼ 

ҷ ẅ TACQ 

> 50 kW     (Ғ ) 

50 kW     Ó 8.0 ɛs 

25 kW     Ó 4.0 ɛs 

12 kW     Ó 2.0 ɛs 

 < 12 kW     Ó 2.0 ɛs 

 12-5 Ғ ҷ ғ TACQ ῗ   

Ḧ ҿῪ ADC ῇ ɼ 

Ḧ  = ⅓ ADC Їװ ҿ‼ɼ 

Ḧ  = 0└ 1ү TAD ῪЇ ᴌ” (   12-4)ɼ 

12.4 ADC  

TADҿ ADC ɼ 1ᵣ(bit) 1 x TADЇ 2 ï 3 x TADЇ װ  ῇ 1 x TADЇ

12-bit Е 

TACQ + (3 + 12 + 1) x TAD = TACQ + 16 TAD 

Ḧ 12-bit ҿ 48 kHz ( ~21 ɛs/ )ɼ 
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GO ᵣ 1 ( ת Ὶל )

CHOLD ғ ῇ

3 x TAD

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

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

ꜘ  ADRESH  ADRESL ADIF ᵣ

GO ᵣ  0

CHOLD ғ ῇ

 

 12-6  TAD  

12.5 ADC ᶡ 

ADCЕ 

1. Е 

a. TRISx = 1Ї ₴ ꜠ 

b. ANSELx = 1Їῗ ῇɻ ҏ Ґ ꜗ  

2. ADC Е 

a. ADC  

b. ADC  

c. ADC ᴌЕ ᴌɻPA4-ADC_ETR PWM, LEB 

d.  

e. ᶕ ẅ ( ) 

3. ADCҲ ( )Е 

a. ᶕ ADC / ẅ Ҳ  

b. ᶕ Ҳ  

c. ῗ Ὴ Ҳ ( Ҳ ꜙ ∑ᶕ ) 

4. ADC ɼ ADC TST (~15 ɛs)Ї VADCīREF Ὺ Ї∑

Ὺ TVRINT ( ò TVRINTòЇ  17.7) TST Ї max(TVRINTЇ

TST)ɼ 

ЇADC ‼ Ғ ɼ ῇ Е 

1. ADC ῇ ҿ  ( òCHSò)ɼ 

2. Ї ADC ẅ Ҳ ᵣɼ 

3. TACQ ᵤ ЇTACQ Ḧװ Ὺ ADC ῇ ᾥ ῇ 0.01%

Ὺɼװ ”ԓ Ї⅓ ADC װ) ҿ‼) ᴰ ҅

ῴ ɼ 

a. ԓ ᴌ Ї TACQ ɼ 
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b. ԓ PA4-ADC_ETR PWM Ї ᶕ ҷ Ї ∑Ὺ (ADDLY+6) 

x TAD ԓ TACQЇ Ғ ῴ TACQɼ 

5. Ї ת ᵣ GO/DONEЇ ᴌ Ԑᴌ ꜠ ᵣ GO/DONEЇװ ꜠ A/D

ɼ 

Ґװ .6 ADC Е 

a. GO/DONEᵣ 

b. ADCҲ (ᶕ Ҳ ) 

7. ADC  

8. Ї ADC ẅ Ҳ ᵣɼ 

Е 

1. GO/DONE ADON ҅ү (ADCON0)ҲЇᵜҒ ɼ 

2. ADC Ҳ ЇҒ ɼ ADON = 0 ɼ 

Ґҿװ ADC ᶡ ( ῇ ҿ PA0ЇADC ҿ LIRC)Е 

BANKSEL ADCON1  

LDWI Bô01110000ô      ; ADC LIRC clock 

STR ADCON1  

BANKSEL TRISA 

BSR TRISA, 0       ; Set PA0 to input 

BANKSEL ANSEL0   

BSR ANSEL0, 0       ; Set PA0 to analog 

BANKSEL ADCON0   

LDWI Bô10000001ô      ; Right justify, 

STR ADCON0       ; VDD, Vref, AN0, On 

LCALL StableTime     ; ADC stable time  

LCALL SampleTime     ; Acquisition delay, TACQ 

BSR ADCON0, GO      ; Start conversion 

BTSC ADCON0, GO      ; Conversion done? 

LJUMP $-1        ; No, test again 

BANKSEL ADRESH; 

LDR ADRESH, W      ; Read upper 2 bits 

STR RESULTHI       ; Store in GPR space 

BANKSEL ADRESL; 

LDR ADRESL, W      ; Read lower 8 bits 

STR RESULTLO      ; Store in GPR space 
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13. Ỵ / Ḧ  

(PROM) ҿῊ Ḧ Ї / Ḧ ( ү ҿ 1 k x 14)ɼ EEPROM

(DROM) ҿῊ Ḧ ɼ ֙Ḧ ꜗ IDE ɼ 

 ꜗ   

CPDB DROMῊ Ḧ  ῗ  

CPB PROMῊ Ḧ  ῗ  

FSECPB2 PROM 2 (1k x 14) / Ḧ  ῗ  

FSECPB1 PROM 1 (1k x 14) / Ḧ  ῗ  

FSECPB0 PROM 0 (1k x 14) / Ḧ  ῗ  

 13-1  Ỵ / Ḧ √  

14. ᵤꜗ  (LOW POWER MODE) 

Sysclk ꜘЇꜗ Ӥ ꜘɼᵜ Sysclkҿ Ї ᴑꜙ

Їה ᶕ CPU װ ῇ SLEEP ɼ ҩү Ї ‟ҐЇ ᾡ

Ґ Ї҅ү ᴑꜙ ꜗ ᵤ ɼFT61F13x 16MHz / 2T Ґꜗ ᵤ 190 

ɛA/MIPSЇҿҟῪꜗ ᵤ ֥ Ӑ҅ɼ 

֙ CPUḦ Ғ ῇ Ї SysClk LIRCɼҿԋ ҅ ᵤꜗ Ї

ᶕ ROMLPE CPU ῇᵤꜗ ɼ ᵤꜗ ׃ ԓ ת ᵤԓ 250kHzɼ 

LIRCҿ 32 kHz Їᵤꜗ ᵲ ҿ ~ 8 ɛAɼ  

    ᵣẅ 

ROMLPE ᵤꜗ  
1 = ᶕ  

0 = ῗ  
MSCON0[5] 0x1B RWī0 

 14-1  ᵤꜗ   
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ת .15  (INSTRUCTION SET) 

 ꜗ   ᵣ 

NOP ᵲ None NONE 

SLEEP ῇ SLEEP  0 Ÿ WDT; Stop OSC /PF, /TF 

CLRWDT  ( ) 0 Ÿ WDT /PF, /TF 

LJUMP N ᴌ  N Ÿ PC NONE 

LCALL N  N Ÿ PC; PC + 1 Ÿ Stack NONE 

RETI הҲ  Stack Ÿ PC; 1 Ÿ GIE NONE 

RET ה  Stack Ÿ PC NONE 

BCR R, b R bᵣ 0 0 Ÿ R(b) NONE 

BSR R, b R bᵣ 1 1 Ÿ R(b) NONE 

CLRR R R 0 0 Ÿ R Z 

LDR R, d (MOVF) R └ d R Ÿ d Z 

COMR R, d R  /R Ÿ d Z 

INCR R, d R + 1 R + 1 Ÿ d Z 

INCRSZ R, d R + 1Ї ҿ 0∑  R + 1 Ÿ d NONE 

DECR R, d R ī 1 R ī 1 Ÿ d Z 

DECRSZ R, d R ī 1Ї ҿ 0∑  R ī 1 Ÿ d NONE 

SWAPR R, d R ֢  R(0-3)R(4ī7) Ÿ d NONE 

RRR R, d R ᵣ  R(0) Ÿ C; R(n) Ÿ R(nī1); C Ÿ R(7); C 

RLR R, d R ᵣ  R(7) Ÿ C; R(n) Ÿ R(n+1); C Ÿ R(0); C 

BTSC R, b ᵣ Ї ҿ 0∑  Skip if R(b)=0 NONE 

BTSS R, b ᵣ Ї ҿ 1∑  Skip if R(b)=1 NONE 

CLRW ᵲ W 0 0 Ÿ W Z 

STTMD WῪ └ OPTION W Ÿ OPTION NONE 

CTLIO R I/O ┼ TRISr W Ÿ TRISr NONE 

STR R (MOVWF) W └ R W Ÿ R NONE 

ADDWR R, d Wғ R ꜘ W + R Ÿ d C, HC, Z 

SUBWR R, d R ⁯ W  R ī W Ÿ d C, HC, Z 

ANDWR R, d Wғ R ғ R & W Ÿ d Z 

IORWR R, d Wғ R  W | R Ÿ d Z 

XORWR R, d Wғ R  W ^ R Ÿ d Z 

LDWI I (MOVLW) └W I Ÿ W NONE 

ANDWI I Wғ I ғ I & W Ÿ W Z 

IORWI I Wғ I  I | W Ÿ W Z 

XORWI I Wғ I  I ^ W Ÿ W Z 

ADDWI I Wғ I ꜘ I + W Ÿ W C, HC, Z 

SUBWI I I ⁯ W I ī W Ÿ W C, HC, Z 

RETW I Ї I └W Stack Ÿ PC; I Ÿ W NONE 

 15-1  37 RISC  ת
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R(F)  SFR/GPR   

W  ᵲ  

b  8-bit R / RAMҲ ᵣ  

I / Imm (k)   

X  Ғῗ Їẅ װ 0 1  

d    

1 = └ R / RAM  

0 = └W 

N    

PC   

/PF  ᵣ 

/TF ᵣ 

TRISr  TRISr , r װ A, B, C  

C  ᵣ / Ṩᵣ 

HC  ᵣ / Ṩᵣ 

Z  0 ᵣ 

 15-2  ᵲ  

    ᵣẅ 

Z 

0 ᵣЕ ҿ К 

1 = Yes 

0 = No 

STATUS[2] 

0x03 

0x83 

0x103 

0x183 

RWīx 

HC 

ᵣ / Ṩᵣ (ADDWR, ADDWI, SUBWI, SUBWR)Е

4ᵤᵣ ᵣ ԋ ᵣ ṨᵣК 

1 = ᵣЇ Ṩᵣ 

0 = ᵣЇ Ṩᵣ 

STATUS[1] RWīx 

C 

ᵣ / Ṩᵣ (ADDWR, ADDWI, SUBWI, SUBWR)Е

ᵣ ԋ ᵣ ṨᵣК  

1 = ᵣЇ Ṩᵣ 

0 = ᵣЇ Ṩᵣ 

STATUS[0] RWīx 

 15-3  ᵣ  
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16. ꜗ  (SPECIAL FUNCTION REGISTERS, SFR) 

2 ꜗ (SFR)Е  

¶ √ Е ᴕ (Integrated Development Environment, IDE)Ж 

¶ Ж 

16.1 √  

 

 16-1  IDE √   
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 ꜗ   

CPB PROMῊ Ḧ  ῗ  

MCLRE I/O ᵣ ῗ  

PWRTEB ҏ (PWRT)Ї√ ~64ms ῗ  

WDTE 

WDT 

¶ ᶕ  ( Ғת ) 

ת ¶ ┼ (SWDTEN) 

SWDTEN 

┼ 

FOSC 

¶ LPЕPC1 (+) PC0 (ī) ᵤ  

¶ XTЕPC1 (+) PC0 (ī)  

¶ ECЕPC1 (+) ῇЇPC0ҿ I/O 

¶ INTOSCЕPB0 PA2 ₴ñ ת òЇPC0 PC1ҿ I/O 

¶ INTOSCIOЕPC0 PC1ҿ I/O 

INTOSCIO 

CPDB DROMῊ Ḧ  ῗ  

CSUMENB ꜗ  ῗ  

TSEL 

ת ғ SysClk ῗ  (2T or 4T)Е 

¶      2 ( ת = SysClk/2) 

¶      4 ( ת = SysClk/4) 

2 

FCMEN 

Ḧ  

¶ ᶕ  

¶ ῗ  

ᶕ  

IESO 

XT / LP ꜠ 

¶ ᶕ  

¶ ῗ  

ᶕ  

RDCTRL 

TRISx = 0 ( ₴ᶕ ) Ї PORTx ẅ 

¶ ῇ  

¶ ₴  

₴ 

LVREN 

LVR 

¶ ᶕ  

¶ ῗ  

¶ SLEEP Ґᶕ  

ת ¶ ┼ (SLVREN) 

ῗ  

IRBTE ת ᵣ ꜠√  ῗ  

MRBTE MCLRE ᵣ ꜠√  ῗ  

WDTBTE WDT ᵣ ꜠√  ῗ  

LVRS 7 VBOR (V)Е 2.0 / 2.2 / 2.5 / 2.8 / 3.1 / 3.6 / 4.1 2.5 

FSECPB0 PROM 0 (1k x 14) / Ḧ  ῗ  

FSECPB1 PROM 1 (1k x 14) / Ḧ  ῗ  

FSECPB2 PROM 2 (1k x 14) / Ḧ  ῗ  

 16-1 √  ( IDE ) 
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16.2  

Ї ꜗ (SFR)ⅎ 4ү bankҲɼ ╦Ї ᾨ⅓ └ bankɼ 

 

 16-2    

ҿ ⅓ bank Їת ҅֙ SFR Ỵ 4ү bankҲЇװ⁯ ⅓ ᵲЇ

֙ 4ү bank ΐ ẅ ɼ 

  bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ᵣẅ 

0, 80, 100, 180 INDF ᶕ FSR Ὺ Ỵ  ( ) xxxx xxxx 

2, 82, 102, 182 PCL  (PC) ᵤ 8ᵣ 0000 0000 

3, 83, 103, 183 STATUS FSRB8 PAGE[1:0] /TF /PF Z HC C 0001 1xxx 

4, 84, 104, 184 FSR  xxxx xxxx 

A, 8A, 10A, 18A PCLATH ī ī ī  (PC) 4ᵣ  īīī0 0000 

B, 8B, 10B, 18B INTCON GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

 0x70 ī 0x7F 

 0xF0 ī 0xFF 

0x170 ī 0x17F 

0x1F0 ī 0x1FF 

  ῎ΐ BANK SRAM  

xxxx xxxx 

 16-2  4ү BANKΐ   
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  bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ᵣẅ 

0 INDF ᶕ FSR Ὺ Ỵ  ( ) xxxx xxxx 

1 TMR0 Timer0  xxxx xxxx 

2 PCL ᵤ 8ᵣ 0000 0000 

3 STATUS FSRB8 PAGE[1:0] /TF /PF Z HC C 0001 1xxx 

4 FSR  xxxx xxxx 

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

6 PORTB PB7 PB6 PB5 PB4 PB3 PB2 PB1 PB0 xxxx xxxx 

7 PORTC ī ī ī ī ī ī PC1 PC0 īīīī īīxx 

8 P1DDTL P1D ᵤ 8ᵣ 0000 0000 

9 P1DDTH P1D 8ᵣ 0000 0000 

A PCLATH ī ī ī 4ᵣ  īīī0 0000 

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

C PIR1 EEIF CKMIF LVDIF ACMPIF TMR1IF OSFIF TMR2IF ADCIF 0000 0000 

D FOSCCAL FOSCCAL [7:0] 0110 1000 

E P1ADTL P1A ᵤ 8ᵣ 0000 0000 

F P1BDTL P1B ᵤ 8ᵣ 0000 0000 

10 P1CDTL P1C ᵤ 8ᵣ 0000 0000 

11 TMR2L TMR2 [7:0], TMR2ᵤ 8ᵣ 0000 0000 

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

13 TMR2H TMR2 [15:8], TMR2 8ᵣ 0000 0000 

14 P1ADTH P1A 8ᵣ 0000 0000 

15 P1BDTH P1B 8ᵣ 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 ī WCKSRC [1:0] WDTPS [3:0] SWDTEN ī000 1000 

19 P1BR1 P1D2SS [1:0] P1DSS [1:0] P1C2SS [1:0] P1CSS [1:0] 0000 0000 

1A P1CDTH P1C 8ᵣ 0000 0000 

1B MSCON0 ī ī ROMLPE CLKOS SLVREN CKMAVG CKCNTI T2CKRUN 0001 0000 

1C SOSCPRL SOSCPR [7:0] 1111 1111 

1D SOSCPRH ī ī ī ī SOSCPR [11:8] īīīī 1111 

1E P1AUX ī ī P1B2SS [1:0] P1CF2E P1CF2 P1DF2E P1DF2 īī00 0000 

1F T0CON0 ī ī ī ī T0ON T0CKRUN T0CKSRC [1:0] īīīī 1000 

20ï3F SRAM BANK0, (32 Bytes)  0x20ï0x3F xxxx xxxx 

40ï7F SRAM BANK0, (64 Bytes) 0x40ï0x7F xxxx xxxx 

 16-3  SFR, BANK 0  
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  bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ᵣẅ 

80 INDF ᶕ FSR Ὺ Ỵ  ( ) xxxx xxxx 

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

82 PCL ᵤ 8ᵣ 0000 0000 

83 STATUS FSRB8 PAGE[1:0] /TF /PF Z HC C 0001 1xxx 

84 FSR  xxxx xxxx 

85 TRISA TRISA [7:0] 1111 1111 

86 TRISB TRISB [7:0] 1111 1111 

87 TRISC ī ī ī ī ī ī TRISC [1:0] īīīī īī11 

88 PSRCB1 PSRCB1[7:0] 1111 1111 

89 WPDA WPDA [7:0] 0000 0000 

8A PCLATH ī ī ī 4ᵣ  īīī0 0000 

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

8C PIE1 EEIE CKMIE LVDIE ACMPIE TMR1IE OSFIE TMR2IE ADCIE 0000 0000 

8D WPDC ī ī ī ī ī ī WPDC[1:0] īīīī īī00 

8E PCON LVDL [3:0] LVDEN LVDW /POR /BOR 0000 0xqq 

8F OSCCON LFMOD IRCF OSTS HTS LTS SCS 0101 x000 

90 P1OE P1C0OE P1B0OE P1A2NOE P1A2OE P1A1NOE P1A1OE P1A0NOE P1A0OE 0000 0000 

91 PR2L PR2 [7:0], Timer2 ᵤ 8ᵣ 1111 1111 

92 PR2H PR2[15:8], Timer2 8ᵣ 1111 1111 

93 WPUC ī ī ī ī ī ī WPUC [1:0] īīīī īī00 

94 PSRCC ī ī ī ī PSRCC [3:0]  īīīī 1111 

95 WPUA WPUA [7:0] 1111 1111 

96 IOCA IOCA [7:0] 0000 0000 

97 ī ī xxxx xxxx 

98 ī ī 0000 0000 

99 P1POL P1C0P P1B0P P1A2NP P1A2P P1A1NP P1A1P P1A0NP P1A0P 0000 0000 

9A EEDAT EEDAT [7:0] 0000 0000 

9B EEADR EEADR [7:0] 0000 0000 

9C EECON1 ī Reserved WREN3 WREN2 WRERR WREN1 PONLY RD ī000 x000 

9D EECON2 ī ī ī ī ī ī ī WR īīīī īīī0 

9E T2CON1 ī ī ī P1OS P1BZM T2CKSRC [2:0] īīī0 0000 

9F PSINKC ī ī ī ī ī ī PSINKC [1:0] īīīī īī00 

A0ïBF SRAM BANK1 (32Bytes), 0x00ï0x1F xxxx xxxx 

C0ïEF SRAM BANK1 (48Bytes), 0x80ï0xAF xxxx xxxx 

F0ïFF  SRAM,  BANK0ôs 0x70ï0x7F xxxx xxxx 

 16-4  SFR, BANK 1 
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  bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ᵣẅ 

100 INDF ᶕ FSR Ὺ Ỵ  ( ) xxxx xxxx 

101 RXRSM ī ī RSVH1 RSVH1X RSAST RSBST REB RSDATA īī00 0010 

102 PCL ᵤ 8ᵣ 0000 0000 

103 STATUS FSRB8 PAGE[1:0] /TF /PF Z HC C 0001 1xxx 

104 FSR  xxxx xxxx 

105 ODCONA ODCONA [7:0] 0000 0000 

106 ODCONB ODCONB [7:0] 0000 0000 

107 ODCONC ī ī ī ī ī ī ODCONC [1:0] īīīī īī00 

108 ī ī xxxx xxxx 

109 P1POL2 P1D2P P1D1P P1D0P ī ī P1C1P P1B1P ī 000ī ī00ī 

10A PCLATH ī ī ī 4ᵣ  īīī0 0000 

10B INTCON GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

10C PSRCB2 ī ī ī ī PSRCB2 [3:0] īīīī 1111 

10D WPUB WPUB [7:0] 0000 0000 

10E WPDB WPDB [7:0] 0000 0000 

10F PSINKB PSINKB [7:2] ī 0000 00īī 

110 LVDCON ī LVDP LVDDEB LVDM[2:0] īīī0 1100 

111 ADRESL A/D ᵤ ᵣ xxxx xxxx 

112 ADRESH A/D ᵣ xxxx xxxx 

113 ADCON0 ī CHS[3:0] ADEX GO/DONE ADON ī000 0000 

114 ADCON1 ADFM ADCS [2:0] ADNREF [1:0] ADPREF [1:0] 0000 0000 

115 ADCON2 ADINTREF [1:0] ETGTYP [1:0] ADDLY.8 ETGSEL [2:0] 0000 0000 

116 PR1L PR1[7:0] Timer1 ᵤ 8ᵣ 1111 1111 

117 PR1H ī PR1[11:8]  īīīī 1111 

118 TMR1L Timer1[7:0] 0000 0000 

119 TMR1H ī Timer1[11:8] īīīī 0000 

11A T1CON0 ī T1CKPSA T1CKRUN T1ON T1CKSRC[1:0] īīī0 0000 

11B P1OE2 P1D2OE P1D1OE P1D0OE ī ī P1C1OE P1B1OE ī 000ī ī00ī 

11C ī ī īīīī īīīī 

11D ī ī īīīī īīīī 

11E ANSEL0 ANSEL0[7:0] 0000 0000 

11F ī ī xxxx xxxx 

120-16F SRAM BANK2 (80 Bytes), 0xB0ï0xFF xxxx xxxx 

170-17F SRAM, BANK0ôs 0x70ï0x7F xxxx xxxx 

 16-5  SFR, BANK 2 
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  bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ᵣẅ 

180 INDF ᶕ FSR Ὺ Ỵ  ( ) xxxx xxxx 

181 SECCODE Ї13.56M HIRC ‼ẅ Ỵᵣ xxxx xxxx 

182 PCL ᵤ 8ᵣ 0000 0000 

183 STATUS FSRB8 PAGE[1:0] /TF /PF Z HC C 0001 1xxx 

184 FSR  xxxx xxxx 

185 LEBCON LEBEN LEBCH[1:0] ī EDGS ī ī ī 000ī 0īīī 

186 ADCON3 ADFBEN ADCMPOP ī ī ī ī ī ī 000ī 0īīī 

187 ADCMPH ADCMPH[7:0] 0000 0000 

188 ADDLY ADDLY[7:0] / LEBPRL[7:0] 0000 0000 

18A PCLATH ī ī ī 4ᵣ  īīī0 0000 

18B INTCON GIE PEIE T0IE INTE PAIE T0IF INTF PAIF 0000 0000 

18C ī ī īīīī īīīī 

18D ī ī īīīī īīīī 

18E MSCON1 ī HIRCM īīīī īīī0 

19F LVDTRIM ī LVDADJ[3:0] ī ī100 0īīī 

1A0-1EF ī īīīī īīīī 

1F0-1FF SRAM, BANK0ôs 0x70ï0x7F xxxx xxxx 

 16-6  SFR, BANK 3  

Е 

1. INDFҒ Ж 

2. ⅎ Ж 

3. Ғ ᵣ   ᵲЖ 
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16.3 STATUS  

    ᵣẅ 

FSRB8 
FSR 8ᵣЇғ FSR ҅ү 9ᵣ Ї

ᶕ Ї   16.4ɼ 
STATUS[7] 

0x03 

0x83 

0x103 

0x183 

RW-0 

PAGE 

Ỵ (bank) ᵣ 

00 = Bank 0 (0x00h ï 0x7Fh) 

01 = Bank 1 (0x80h ï 0xFFh) 

10 = Bank 2 (0x100 ï 0x17F) 

11 = Bank 3 (0x180 ï 0x1FF) 

STATUS[6:5] RWī00 

/ TF 

ᵣ 

1 = ҏ Ї ԋ CLRWDT SLEEP  ת

0 = WDT ₴ 

STATUS[4] ROī1 

/PF 

ᵣ 

1 = ҏ ᵣ ԋCLRWDT  ת

0 = ԋ SLEEP  ת

STATUS[3] ROī1 

Z 

0 ᵣЕ ҿ К 

1 = Yes 

0 = No 

STATUS[2] RWīx 

HC 

ᵣ / Ṩᵣ (ADDWR, ADDWI, SUBWI, 

SUBWR)Е 4ᵤᵣ ᵣ ԋ ᵣ ṨᵣК 

1 = ᵣЇ Ṩᵣ 

0 = ᵣЇ Ṩᵣ 

STATUS[1] RWīx 

C 

ᵣ / Ṩᵣ (ADDWR, ADDWI, SUBWI, SUBWR)Е

ᵣ ԋ ᵣ ṨᵣК  

1 = ᵣЇ Ṩᵣ 

0 = ᵣЇ Ṩᵣ 

STATUS[0] RWīx 

 16-7  Status  

Е 

1. Ὶל ҅ ЇSTATUS Ӥ ᵲҿᴑᵫװ ת ɼᴥ ҅ Zɻ

HC Cᵣ װת STATUSᵲҿ Ї Ӎ Ҏᵣ   ᵲ ЇZɻHC C

ᵣ ה 1 0ɼ Ї ҅ װ STATUSᵲҿ ת Ї

STATUS Ὺ ғ Ғ҅ ɼ 

2. ᶕ BCRɻBSRɻSWAPR STR ת ᵲ STATUS ɼ  
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16.4 PCL PCLATH 

ⅎҿ Page0 (2kW) Page1 (1kW)ɼ Page0  (0x7FF) └ Page1  (0x800)Ї

Page1  (0xBFF) └ Page0  (0x000)ɼ ԓ ת ҿ 11ᵣЇ

2kWɼ ԓ ү҅ה page └ ҅ү page LJUMP LCALL ∑Їת

PCLATHװḈᾨ ꜠└ Page0 Page1ɼה Page0 ꜠└ Page1 ᶡ ҐЕ 

LDWI 08      ;   

STR PCLATH    ; PCLATH = 08 (PCLATH = 00 if jump from page1 to page0) 

LJUMP label_in_page1  ; Jump to Page1 

(PC)ҿ 12ᵣ ɼῚᵤ 8ᵣ   PCL Ї 4ᵣ(PC[11:8]) PCLATHЇҒ

 ɼ ᵣ ЇPC 0ɼ  16-3 ԋ PCẅ ҩ ɼ 

0711

PCH PCL

PCLATH

8

LJUMP, LCALL

4

PCLATH<3:0>

010

PCH PCL

PCLATH

ALU result8

OPCODE<10:0>

11

11

PCLATH<3>

Instuction with PCLATH as Destination

 

 16-3  PCẅ Ғ ‟ 

ᴑᵫװ PCL ҿ ת ᶕ PC[11:8]ᵣ PCLATHῪ ɼש

4ᵣᾨ ῇ PCLATH PC Ὴ Ὺ ɼ 

LJUMP ת PCꜘῇẘ (ADDWR PCL) ɼ ḷ PCL

└ ⅎ ( LJUMP) ⌡ ɼẐ PCLATH ҿ Ї

ԓ 255 Їת Ỵ ᵤ 8ᵣ Ҳ ה 0xFF └ 0x00Ї Ӎ

Ὺ Ӑ ЇPCLATH ɼ 

INDFҒ Ї INDF ֥ ɼ 

ᴑᵫᶕ INDF Їת ҏ ᴌ (File Select Register, [FSRB8, FSR])

ᾣ ɼ INDF ᵲ 0, INDF   ᵲ ᵲ( ᴰ

ᵣ)ɼ 
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17.  

17.1  

ᵲ  ( ҟ )éééé..ééééééééééééééé..é.ééé.ééé. 
ï
40 ï 

+
85°C  

ᵲ  ( ҟ )éééééééééééééé..ééééé...ééé.ééé... 
ï
40 ï 

+
105°C  

ᵲ  ( 1 )éééééééééééééé....éééé.é.é...ééé... 
ï
40 ï 

+
125°C  

Ỵ éééééééééééééééé..éééééééé..é..ééé.é.. 
ï
40 ï 

+
125°C  

éééééééé...éééééé.éééééééé...éééé VSS-0.3V ï VSS+6.0V 

ῇ .éééééééééé...ééé..ééééé..éé..ééé VSS-0.3V ï VDD+0.3V 

Е 

1. ҏ Ņ ņ Ї ᴰ ӊ ɼ 

2. ᵲ Ї ẅ ᴌҿ 25°C, V DD =1.9 ï 5.5Vɼ 

3. ẅ ԓ ẅЇ ₴ ‼ẅɼ 1 ֥ Ї ֥ ҿ

25°C ɼ 

17.2 ᵲ  

 Min Typical Max ᵣ ᴌ 

Fsys (SysClk) 2T/4T 
ī ī 8 MHz -40 ï 105°C, V DD = 1.9 ï 5.5V 

ī ī 16 MHz -40 ï 105°C, V DD = 2.5 ï 5.5V 

ת  (TINSTRCLK) 

2T ī 125 ī ns 
SysClk = HIRC 

4T ī 250 ī ns 

2T ī 61 ī ɛs 
SysClk = LIRC 

4T ī 122 ī ɛs 

T0CKI  

ᵤ “  

0.5 * TT0CK + 20 ī ī ns ⅎ  

10 ī ī ns ⅎ  

T0CKI ῇ  
Max. 20 and 

(TT0CK+40)/N 
ī ī ns N = 1, 2, 4, é, 256 ( ⅎ ẅ) 

ҏ ᵣḦ  (TDRH) ī 8 ī ms 25°C, PWRT disable  

ᵣ “  (TMCLRB) 2000 ī ī ns 25°C  

WDT  (TWDT) ī 1 ī ms ⅎ  = 1:32 

Е  TT0CK T0CKSRC ɼ 
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17.3 POR, LVR, LVD 

ҏ ᵣ (POR) 

 Min Typical Max ᵣ ᴌ 

IPOR ᵲ  ī 0.14 ī ɛA 25°C , V DD = 3.3V 

VPOR ī 1.65 ī V 25°C  

ᵤ ᵣ (LVR) 

 Min Typical Max ᵣ ᴌ 

ILVR ᵲ  ī 16.2 ī ɛA 25°C, V DD = 3.3V 

VLVR, LVR ẅ 

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 94 ī 125 ɛs 25°C, V DD = 1.9 ï 5.5V 

ᵤ  (LVD) 

 Min Typical Max ᵣ ᴌ 

ILVD ᵲ  ī 21.4 ī ɛA 25°C, V DD = 3.3V 

VLVD, LVD ẅ 

1.16 1.2 1.24 

V 25°C  

1.75 1.8 1.85 

1.94 2.0 2.06 

2.33 2.4 2.47 

2.62 2.7 2.78 

2.91 3.0 3.09 

3.20 3.3 3.40 

3.49 3.6 3.71 

3.88 4.0 4.12 

LVD delay 188 ī 250 ns 25°C, V DD = 1.9 ï 5.5V 
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17.4 I/O  

 Min Typical Max ᵣ ᴌ 

VIL 0 ī 0.3* VDD V  

VIH 0.7* VDD ī VDD V  

 -1 ī 1 ɛA VDD = 5V 

(Source) 

PB2ï7, PC0ï1 L0 ī -3 ī 

mA 
25°C, V DD = 5V,  

VOH = 4.5V 

PB2ï7, PC0ï1 L1 ī -6 ī 

PA2, PB2ï7, PC0ï1 L2 ī -18 ī 

PA0ï1, PA3ï7, PB0ï1 L3 ī -24 ī 

(Sink) 

PB2ï7, PC0ï1 L0 ī 35 ī 

mA 
25°C, V DD = 5V,  

VOL= 0.5V 
PA2ЇPB2ï7ЇPC0ï1 L1 ī 53 ī 

PA0ï1ЇPA3ï7ЇPB0ï1 L2 ī 55 ī 

ҏ  ī 20 ī kɋ ī 

Ґ  ī 20 ī kɋ ī 

ҏ  ī 100 ī kɋ ᶕ ҏ

Ґ  Ґ  ī 100 ī kɋ 

17.5 ᵲ  (IDD) 

 SysClk 
Typical @VDD

(1)
 

ᵣ 
2.0V 3.0V 5.5V 

 (2T) - IDD 

16 MHz ī 1.244 1.320 

mA 

8 MHz 0.588 0.875 0.924 

4 MHz 0.463 0.687 0.706 

2 MHz 0.349 0.403 0.412 

1 MHz 0.220 0.256 0.260 

32 kHz 0.024 0.032 0.033 

ᵤꜗ  (2T) - IDD 32 kHz 0.007 0.008 0.009 

Sleep  (WDT OFF, LVR OFF) ī 0.072 0.092 0.128 

ɛA 

Sleep  (WDT ON, LVR OFF) 
LIRC 32 kHz 1.077 1.468 1.582 

LP 32 kHz 20.360 23.570 28.050 

Sleep  (WDT OFF, LVR ON) ī 11.475 15.520 20.978 

Sleep  (WDT ON, LVR ON) ī 12.402 16.792 22.286 

Sleep  (WDT OFF, LVR OFF, LVD ON) ī 17.425 20.805 25.274 

Е  Sleep ISB ᴌҿ I/O ῇ Ґ └ GNDɼ  
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17.6 Ὺ  

Ὺ ᵤ  (LIRC) 

ᴌҿ LIRC 32 kHz (LFMOD=0)ɼ 

 Min Typical Max ᵣ ᴌ 

 30.4 32 33.6 kHz 25°C, V DD = 2.5V 

 -2% ī 2% ī -40 ï 105°C, V DD = 2.5V 

 -1.0% ī 1.0% ī 25°C, V DD = 1.9 ï 5.5V 

ILIRC ᵲ  ī 1.3 ī ɛA 25°C, V DD = 3.0V 

꜠  ī 4.6 ī ɛs 25°C, V DD = 3.0V 

Ὺ  (HIRC) 

 Min Typical Max ᵣ ᴌ 

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

 
-7% ±4%  5% ī -40 ï 85°C, V DD = 2.5V 

-7% ±4%  7.5% ī -40 ï 105°C, V DD = 2.5V 

 -1.0% ī 1.0% ī 25°C, V DD = 1.9 ï 5.5V 

IHIRC ᵲ  ī 40 ī ɛA 25°C, V DD = 3.0V 

꜠  ī 2.5 ī ɛs 25°C, V DD = 3.0V 
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17.7 ADC (12 bit) ADC VREF 

ADC (12 bit)  

 Min Typical Max ᵣ ᴌ 

ADC ᵲ VDD 2.7 ī 5.5 V  

ADC ᵲ  IVDD 

ī 85 ī ɛA VREF+ = VDD = 2.7V  

ī 95 ī ɛA VREF+ = VDD = 3.0V  

ī 125 ī ɛA VREF+ = VDD = 5.5V 

ῇ  VAIN VREFī ī VREF+ V  

VREF ī ī VDD V  

ⅎ  ī ī 12 bit  

ⅎ  EIL ī ± 1.0 ī LSB VREF+ = VDD = 5.0V 

VREFī = GND ⅎ  EDL ī ± 0.5 ī LSB 

ẘ  EOFF ī ± 3  ī LSB VREF+ = VDD = 5.0V 

VREFī = GND EGN ī ± 5  ī LSB 

TAD ī 2 ī ɛs VREF+ > 3.0V, VDD > 3.0V 

 ī 15 ī TAD 
 

 (TST) ī 15 ī ɛs 
 

 (TACQ) ī Ó 2 ī ɛs  

 (ZAI) ī ī 10 kɋ ( ) 

 

 

 17-1  DNL and INL @ VREFP = VDD = 5V, FADCLK = 800 kHz 
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ⅎ DNL 

typical DNL Error (LSB) @ VDD = 5 V 

    VREF+ 

FADCLK 
0.5 2 3 VDD 

<800k 1.0 0.5 0.5 0.5 

1M 1.5 1.0 1.0 1.0 

2M 4.0 2.0 1.5 1.5 

4M ï ï ï 4.0 

ⅎ INL 

typical INL Error (LSB) @ VDD = 5 V 

    VREF+ 

FADCLK 
0.5 2 3 VDD 

<800k 1.5 1.0 1.0 1.0 

1M 2.5 1.5 1.5 1.5 

2M 4.0 2.0 2.0 1.5 

4M ï ï ï 4.0 

ADC VREF 

 Min Typical Max ᵣ ᴌ 

Ὺ VADCïREF 

0.492 0.5 0.508 V 
 

1.992 2 2.008 V 
 

2.988 3 3.012 V 
 

VADCïREF = 0.5V 

 TVRINT 

ī 400 ī ɛs 
 

ī 600 ī ɛs CEXT = 1ɛF 

VADCïREF =2.0V 

TVRINT 

ī 450 ī ɛs  

ī 800 ī ɛs CEXT = 1ɛF 

VADCïREF =3.0V 

TVRINT 

ī 450 ī ɛs  

ī 1200 ī ɛs CEXT = 1ɛF 
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17.8 Program Data EEPROM 

 Min Typical Max ᵣ ᴌ 

VDD-READ Program/Data EE  VPOR ī 5.5 V -40 ~ 105 °C  

VDD-WRITE 
Program EE   2.5 ī 5.5 

V -40 ~ 105 °C  
Data EE   1.9 ī 5.5 

NRW 

Program EE /   
100 k ī ī 

cycle 

25 °C  

10 k ī ī 105 °C  

Data EE /   
1 kk ī ī 25 °C  

100 k ī ī 105 °C  

TRET 

Program EE Ḧ  10 ī ī 

 

1k    

@ 105 °C  

Data EE Ḧ  10 ī ī 
10k    

@ 105 °C  

TWRITE Data EE    
2.0 ī 4.0 

ms 
ᶕ ꜠  

0.7 ī 1.3 ῗ ꜠  

IPROG Data EE  ī ī 300 ɛA 25 °C , VDD = 3 V 

17.9 EMC  

ESD 

 Min Typical Max ᵣ ᴌ 

VESD HBM 8000 ī ī V MIL-STD-883H Method 3015.8 

VESD MM 400 ī ī V JESD22-A115 

 

Latch -up 

 Min Typical Max ᵣ ᴌ 

LU, static 

latch-up 
200 

ī ī 
mA EIA/JESD 78 

 

EFT 

 Min Typical Max ᵣ ᴌ 

VEFT  5.5 ī ī kV VDD (5V) ғ GND Е1ɛF 
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18.  

Е ԓ ẅЇ׃ᶱ Ї ֥ ɼ 

 

 18- 1  HIRC vs. VDD (TA = 25°C ) 

 

 18- 2   LIRC vs. VDD (TA = 25°C)  






























