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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC18F2682/2685/4682/4685
PORTB is a bidirectional I/O port. PORTB can be 
software programmed for internal weak pull-ups on all 
inputs. 

RB0/INT0/FLT0/AN10
RB0
INT0
FLT0
AN10

33 9 8
I/O
I
I
I

TTL
ST
ST

Analog

Digital I/O.
External interrupt 0.
Enhanced PWM Fault input (ECCP1 module).
Analog input 10.

RB1/INT1/AN8
RB1
INT1
AN8

34 10 9
I/O
I
I

TTL
ST

Analog

Digital I/O.
External interrupt 1.
Analog input 8.

RB2/INT2/CANTX
RB2
INT2
CANTX

35 11 10
I/O
I
O

TTL
ST
TTL

Digital I/O.
External interrupt 2.
CAN bus TX.

RB3/CANRX
RB3
CANRX

36 12 11
I/O
I

TTL
TTL

Digital I/O.
CAN bus RX.

RB4/KBI0/AN9
RB4
KBI0
AN9

37 14 14
I/O
I
I

TTL
TTL

Analog

Digital I/O.
Interrupt-on-change pin.
Analog input 9.

RB5/KBI1/PGM
RB5
KBI1
PGM

38 15 15
I/O
I

I/O

TTL
TTL
ST

Digital I/O.
Interrupt-on-change pin.
Low-Voltage ICSP™ Programming enable pin.

RB6/KBI2/PGC
RB6
KBI2
PGC

39 16 16
I/O
I

I/O

TTL
TTL
ST

Digital I/O.
Interrupt-on-change pin. 
In-Circuit Debugger and ICSP programming
clock pin.

RB7/KBI3/PGD
RB7
KBI3
PGD

40 17 17
I/O
I

I/O

TTL
TTL
ST

Digital I/O.
Interrupt-on-change pin. 
In-Circuit Debugger and ICSP programming
data pin.

TABLE 1-3: PIC18F4682/4685 PINOUT I/O DESCRIPTIONS (CONTINUED) 

Pin Name
Pin Number Pin

Type
Buffer
Type Description

PDIP QFN TQFP

Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output 
ST = Schmitt Trigger input with CMOS levels I = Input 
O = Output P = Power    
DS39761C-page 20 © 2009 Microchip Technology Inc.
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NOTES:
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PIC18F2682/2685/4682/4685
B4SIDL(8) 
Receive mode

SID2 SID1 SID0 SRR EXID — EID17 EID16 xxxx x-xx 58, 300

B4SIDL(8) 
Transmit mode

SID2 SID1 SID0 — EXIDE — EID17 EID16 xxx- x-xx 58, 300

B4SIDH(8) SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx 59, 299

B4CON(8) 
Receive mode

RXFUL RXM1 RXRTRRO FILHIT4 FILHIT3 FILHIT2 FILHIT1 FILHIT0 0000 0000 59, 298

B4CON(8) 
Transmit mode

TXBIF TXABT TXLARB TXERR TXREQ RTREN TXPRI1 TXPRI0 0000 0000 59, 298

B3D7(8) B3D77 B3D76 B3D75 B3D74 B3D73 B3D72 B3D71 B3D70 xxxx xxxx 59, 302

B3D6(8) B3D67 B3D66 B3D65 B3D64 B3D63 B3D62 B3D61 B3D60 xxxx xxxx 59, 302

B3D5(8) B3D57 B3D56 B3D55 B3D54 B3D53 B3D52 B3D51 B3D50 xxxx xxxx 59, 302

B3D4(8) B3D47 B3D46 B3D45 B3D44 B3D43 B3D42 B3D41 B3D40 xxxx xxxx 59, 302

B3D3(8) B3D37 B3D36 B3D35 B3D34 B3D33 B3D32 B3D31 B3D30 xxxx xxxx 59, 302

B3D2(8) B3D27 B3D26 B3D25 B3D24 B3D23 B3D22 B3D21 B3D20 xxxx xxxx 59, 302

B3D1(8) B3D17 B3D16 B3D15 B3D14 B3D13 B3D12 B3D11 B3D10 xxxx xxxx 59, 302

B3D0(8) B3D07 B3D06 B3D05 B3D04 B3D03 B3D02 B3D01 B3D00 xxxx xxxx 59, 302

B3DLC(8) 
Receive mode

— RXRTR RB1 RB0 DLC3 DLC2 DLC1 DLC0 -xxx xxxx 58, 303

B3DLC(8) 
Transmit mode

— TXRTR — — DLC3 DLC2 DLC1 DLC0 -x-- xxxx 58, 304

B3EIDL(8) EID7 EID6 EID5 EID4 EID3 EID2 EID1 EID0 xxxx xxxx 59, 301

B3EIDH(8) EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx 59, 301

B3SIDL(8) 
Receive mode

SID2 SID1 SID0 SRR EXID — EID17 EID16 xxxx x-xx 58, 300

B3SIDL(8) 
Transmit mode

SID2 SID1 SID0 — EXIDE — EID17 EID16 xxx- x-xx 58, 300

B3SIDH(8) SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx 59, 299

B3CON(8) 
Receive mode

RXFUL RXM1 RXRTRRO FILHIT4 FILHIT3 FILHIT2 FILHIT1 FILHIT0 0000 0000 59, 298

B3CON(8) 
Transmit mode

TXBIF TXABT TXLARB TXERR TXREQ RTREN TXPRI1 TXPRI0 0000 0000 59, 298

B2D7(8) B2D77 B2D76 B2D75 B2D74 B2D73 B2D72 B2D71 B2D70 xxxx xxxx 59, 302

B2D6(8) B2D67 B2D66 B2D65 B2D64 B2D63 B2D62 B2D61 B2D60 xxxx xxxx 59, 302

B2D5(8) B2D57 B2D56 B2D55 B2D54 B2D53 B2D52 B2D51 B2D50 xxxx xxxx 59, 302

B2D4(8) B2D47 B2D46 B2D45 B2D44 B2D43 B2D42 B2D41 B2D40 xxxx xxxx 59, 302

B2D3(8) B2D37 B2D36 B2D35 B2D34 B2D33 B2D32 B2D31 B2D30 xxxx xxxx 59, 302

B2D2(8) B2D27 B2D26 B2D25 B2D24 B2D23 B2D22 B2D21 B2D20 xxxx xxxx 59, 302

B2D1(8) B2D17 B2D16 B2D15 B2D14 B2D13 B2D12 B2D11 B2D10 xxxx xxxx 60, 302

B2D0(8) B2D07 B2D06 B2D05 B2D04 B2D03 B2D02 B2D01 B2D00 xxxx xxxx 60, 302

B2DLC(8) 
Receive mode

— RXRTR RB1 RB0 DLC3 DLC2 DLC1 DLC0 -xxx xxxx 58, 303

B2DLC(8) 
Transmit mode

— TXRTR — — DLC3 DLC2 DLC1 DLC0 -x-- xxxx 58, 304

TABLE 5-2: REGISTER FILE SUMMARY (PIC18F2682/2685/4682/4685) (CONTINUED)

File Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Value on 
POR, BOR

Details 
on page:

Legend: x = unknown, u = unchanged, - = unimplemented, q = value depends on condition. Shaded cells are unimplemented, read as ‘0’.
Note 1: Bit 21 of the PC is only available in Test mode and Serial Programming modes.

2: The SBOREN bit is only available when CONFIG2L<1:0> = 01; otherwise, it is disabled and reads as ‘0’. See Section 4.4 “Brown-out Reset 
(BOR)”.

3: These registers and/or bits are not implemented on PIC18F2682/2685 devices and are read as ‘0’. Reset values are shown for PIC18F4682/4685 
devices; individual unimplemented bits should be interpreted as ‘—’.

4: The PLLEN bit is only available in specific oscillator configurations; otherwise, it is disabled and reads as ‘0’. See Section 2.6.4 “PLL in INTOSC 
Modes”.

5: The RE3 bit is only available when Master Clear Reset is disabled (CONFIG3H<7> = 0); otherwise, RE3 reads as ‘0’. This bit is read-only.
6: RA6/RA7 and their associated latch and direction bits are individually configured as port pins based on various primary oscillator modes. When 

disabled, these bits read as ‘0’.
7: CAN bits have multiple functions depending on the selected mode of the CAN module.
8: This register reads all ‘0’s until the ECAN™ technology is set up in Mode 1 or Mode 2.
9: These registers and/or bits are available on PIC18F4682/4685 devices only.
© 2009 Microchip Technology Inc. DS39761C-page 85
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FIGURE 10-3: PARALLEL SLAVE PORT WRITE WAVEFORMS         

FIGURE 10-4: PARALLEL SLAVE PORT READ WAVEFORMS         

TABLE 10-11: REGISTERS ASSOCIATED WITH PARALLEL SLAVE PORT     

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reset 
Values 

on page

PORTD(1) RD7 RD6 RD5 RD4 RD3 RD2 RD1 RD0 54
LATD(1) LATD Data Output Register 54
TRISD(1) PORTD Data Direction Register 54
PORTE(1) — — — — RE3 RE2 RE1 RE0 54
LATE(1) — — — — — LATE Data Output Register 54
TRISE(1) IBF OBF IBOV PSPMODE — TRISE2 TRISE1 TRISE0 54
INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 51
PIR1 PSPIF(2) ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 54
PIE1 PSPIE(2) ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 54
IPR1 PSPIP(2) ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 54
ADCON1 — — VCFG1 VCFG0 PCFG3 PCFG2 PCFG1 PCFG0 52
CMCON(1) C2OUT C1OUT C2INV C1INV CIS CM2 CM1 CM0 53
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used by the Parallel Slave Port.
Note 1: These registers are available on PIC18F4682/4685 devices only.

2: These bits are unimplemented on PIC18F2682/2685 devices and read as ‘0’.

Q1 Q2 Q3 Q4

CS

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

WR

RD

IBF

OBF

PSPIF

PORTD<7:0>

Q1 Q2 Q3 Q4

CS

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

WR

IBF

PSPIF

RD

OBF

PORTD<7:0>
© 2009 Microchip Technology Inc. DS39761C-page 147
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EXAMPLE 12-1: IMPLEMENTING A REAL-TIME CLOCK USING A TIMER1 INTERRUPT SERVICE

TABLE 12-2: REGISTERS ASSOCIATED WITH TIMER1 AS A TIMER/COUNTER        

RTCinit
MOVLW 80h ; Preload TMR1 register pair
MOVWF TMR1H ; for 1 second overflow
CLRF TMR1L
MOVLW b’00001111’ ; Configure for external clock,
MOVWF T1OSC ; Asynchronous operation, external oscillator
CLRF secs ; Initialize timekeeping registers
CLRF mins ; 
MOVLW .12
MOVWF hours
BSF PIE1, TMR1IE ; Enable Timer1 interrupt
RETURN

RTCisr
BSF TMR1H, 7 ; Preload for 1 sec overflow
BCF PIR1, TMR1IF ; Clear interrupt flag
INCF secs, F ; Increment seconds
MOVLW .59 ; 60 seconds elapsed?
CPFSGT secs
RETURN ; No, done
CLRF secs ; Clear seconds
INCF mins, F ; Increment minutes
MOVLW .59 ; 60 minutes elapsed?
CPFSGT mins
RETURN ; No, done
CLRF mins ; clear minutes
INCF hours, F ; Increment hours
MOVLW .23 ; 24 hours elapsed?
CPFSGT hours
RETURN ; No, done
MOVLW .01 ; Reset hours to 1
MOVWF hours
RETURN ; Done

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reset 
Values 

on page

INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 51
PIR1 PSPIF(1) ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 54
PIE1 PSPIE(1) ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 54
IPR1 PSPIP(1) ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 54
TMR1L Timer1 Register Low Byte 52
TMR1H TImer1 Register High Byte 52

T1CON RD16 T1RUN T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON 52
Legend: x = unknown, u = unchanged, — = unimplemented, read as ‘0’. 

Shaded cells are not used by the Timer1 module.
Note 1: These bits are unimplemented on PIC18F2682/2685 devices; always maintain these bits clear.
© 2009 Microchip Technology Inc. DS39761C-page 157
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TABLE 16-3: REGISTERS ASSOCIATED WITH ECCP1 MODULE AND TIMER1 TO TIMER3     

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reset 
Values 

on page

INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 51

RCON IPEN SBOREN(3) — RI TO PD POR BOR 52
IPR1 PSPIP(2) ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 54
PIR1 PSPIF(2) ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 54
PIE1 PSPIE(2) ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 54
IPR2 OSCFIP CMIP(2) — EEIP BCLIP HLVDIP TMR3IP ECCP1IP(2) 53
PIR2 OSCFIF CMIF(2) — EEIF BCLIF HLVDIF TMR3IF ECCP1IF(2) 54
PIE2 OSCFIE CMIE(2) — EEIE BCLIE HLVDIE TMR3IE ECCP1IE(2) 54
TRISB PORTB Data Direction Register 54
TRISC PORTC Data Direction Register 54
TRISD(1) PORTD Data Direction Register 54
TMR1L Timer1 Register Low Byte 52
TMR1H Timer1 Register High Byte 52

T1CON RD16 T1RUN T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON 52
TMR2 Timer2 Register 52
T2CON — T2OUTPS3 T2OUTPS2 T2OUTPS1 T2OUTPS0 TMR2ON T2CKPS1 T2CKPS0 52
PR2 Timer2 Period Register 52
TMR3L Timer3 Register Low Byte 53
TMR3H Timer3 Register High Byte 53

T3CON RD16 T3ECCP1(2) T3CKPS1 T3CKPS0 T3CCP1(2) T3SYNC TMR3CS TMR3ON 53
ECCPR1L(1) Enhanced Capture/Compare/PWM Register 1 Low Byte 53
ECCPR1H(1) Enhanced Capture/Compare/PWM Register 1 High Byte 53
ECCP1CON(1) EPWM1M1 EPWM1M0 EDC1B1 EDC1B0 ECCP1M3 ECCP1M2 ECCP1M1 ECCP1M0 53
ECCP1AS(1) ECCPASE ECCPAS2 ECCPAS1 ECCPAS0 PSSAC1 PSSAC0 PSSBD1 PSSBD0 53
ECCP1DEL(1) PRSEN PDC6 PDC5 PDC4 PDC3 PDC2 PDC1 PDC0 53
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used during ECCP1 operation.
Note 1: These registers are available on PIC18F4682/4685 devices only.

2: These bits are available on PIC18F4682/4685 and reserved on PIC18F2682/2685 devices.
3: The SBOREN bit is only available when CONFIG2L<1:0> = 01; otherwise, it is disabled and reads as ‘0’.
DS39761C-page 188 © 2009 Microchip Technology Inc.
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17.4.7.1 Clock Arbitration
Clock arbitration occurs when the master, during any
receive, transmit or Repeated Start/Stop condition,
deasserts the SCL pin (SCL allowed to float high).
When the SCL pin is allowed to float high, the Baud
Rate Generator (BRG) is suspended from counting
until the SCL pin is actually sampled high. When the

SCL pin is sampled high, the Baud Rate Generator is
reloaded with the contents of SSPADD<6:0> and
begins counting. This ensures that the SCL high time
will always be at least one BRG rollover count in the
event that the clock is held low by an external device
(Figure 17-18).

FIGURE 17-18: BAUD RATE GENERATOR TIMING WITH CLOCK ARBITRATION        

SDA

SCL

SCL deasserted but slave holds

DX – 1DX

BRG

SCL is sampled high, reload takes
place and BRG starts its count

03h 02h 01h 00h (hold off) 03h 02h

Reload

BRG
Value

SCL low (clock arbitration)
SCL allowed to transition high

BRG decrements on
Q2 and Q4 cycles
DS39761C-page 216 © 2009 Microchip Technology Inc.
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NOTES:
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REGISTER 18-3: BAUDCON: BAUD RATE CONTROL REGISTER

R/W-0 R-1 U-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0
ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7 ABDOVF: Auto-Baud Acquisition Rollover Status bit
1 = A BRG rollover has occurred during Auto-Baud Rate Detect mode (must be cleared in software)
0 = No BRG rollover has occurred

bit 6 RCIDL: Receive Operation Idle Status bit
1 = Receive operation is Idle
0 = Receive operation is active 

bit 5 Unimplemented: Read as ‘0’
bit 4 SCKP: Synchronous Clock Polarity Select bit

Asynchronous mode:
Unused in this mode.
Synchronous mode:
1 = Idle state for clock (CK) is a high level
0 = Idle state for clock (CK) is a low level  

bit 3 BRG16: 16-Bit Baud Rate Register Enable bit
1 = 16-bit Baud Rate Generator – SPBRGH and SPBRG
0 = 8-bit Baud Rate Generator – SPBRG only (Compatible mode), SPBRGH value ignored

bit 2 Unimplemented: Read as ‘0’
bit 1 WUE: Wake-up Enable bit

Asynchronous mode:
1 = EUSART will continue to sample the RX pin – interrupt generated on falling edge; bit cleared in

hardware on following rising edge
0 = RX pin not monitored or rising edge detected
Synchronous mode:
Unused in this mode.

bit 0 ABDEN: Auto-Baud Detect Enable bit
Asynchronous mode:
1 = Enable baud rate measurement on the next character. Requires reception of a Sync field (55h);

cleared in hardware upon completion.
0 = Baud rate measurement disabled or completed
Synchronous mode:
Unused in this mode.
DS39761C-page 232 © 2009 Microchip Technology Inc.
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TABLE 18-3: BAUD RATES FOR ASYNCHRONOUS MODES

BAUD
RATE

(K)

SYNC = 0, BRGH = 0, BRG16 = 0

FOSC = 40.000 MHz FOSC = 20.000 MHz FOSC = 10.000 MHz FOSC = 8.000 MHz
Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

0.3 — — — — — — — — — — — —
1.2 — — — 1.221 1.73 255 1.202 0.16 129 1.201 -0.16 103
2.4 2.441 1.73 255 2.404 0.16 129 2.404 0.16 64 2.403 -0.16 51
9.6 9.615 0.16 64 9.766 1.73 31 9.766 1.73 15 9.615 -0.16 12

19.2 19.531 1.73 31 19.531 1.73 15 19.531 1.73 7 — — —
57.6 56.818 -1.36 10 62.500 8.51 4 52.083 -9.58 2 — — —
115.2 125.000 8.51 4 104.167 -9.58 2 78.125 -32.18 1 — — —

BAUD
RATE

(K)

SYNC = 0, BRGH = 0, BRG16 = 0

FOSC = 4.000 MHz FOSC = 2.000 MHz FOSC = 1.000 MHz
Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

0.3 0.300 0.16 207 0.300 -0.16 103 0.300 -0.16 51
1.2 1.202 0.16 51 1.201 -0.16 25 1.201 -0.16 12
2.4 2.404 0.16 25 2.403 -0.16 12 — — —
9.6 8.929 -6.99 6 — — — — — —

19.2 20.833 8.51 2 — — — — — —
57.6 62.500 8.51 0 — — — — — —
115.2 62.500 -45.75 0 — — — — — —

BAUD
RATE

(K)

SYNC = 0, BRGH = 1, BRG16 = 0

FOSC = 40.000 MHz FOSC = 20.000 MHz FOSC = 10.000 MHz FOSC = 8.000 MHz
Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

0.3 — — — — — — — — — — — —
1.2 — — — — — — — — — — — —
2.4 — — — — — — 2.441 1.73 255 2.403 -0.16 207
9.6 9.766 1.73 255 9.615 0.16 129 9.615 0.16 64 9.615 -0.16 51

19.2 19.231 0.16 129 19.231 0.16 64 19.531 1.73 31 19.230 -0.16 25
57.6 58.140 0.94 42 56.818 -1.36 21 56.818 -1.36 10 55.555 3.55 8
115.2 113.636 -1.36 21 113.636 -1.36 10 125.000 8.51 4 — — —

BAUD
RATE

(K)

SYNC = 0, BRGH = 1, BRG16 = 0

FOSC = 4.000 MHz FOSC = 2.000 MHz FOSC = 1.000 MHz
Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

Actual 
Rate 
(K)

%
Error

SPBRG
value 

(decimal)

0.3 — — — — — — 0.300 -0.16 207
1.2 1.202 0.16 207 1.201 -0.16 103 1.201 -0.16 51
2.4 2.404 0.16 103 2.403 -0.16 51 2.403 -0.16 25
9.6 9.615 0.16 25 9.615 -0.16 12 — — —

19.2 19.231 0.16 12 — — — — — —
57.6 62.500 8.51 3 — — — — — —
115.2 125.000 8.51 1 — — — — — —
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18.3.2 EUSART SYNCHRONOUS 

MASTER RECEPTION
Once Synchronous mode is selected, reception is
enabled by setting either the Single Receive Enable bit,
SREN (RCSTA<5>), or the Continuous Receive
Enable bit, CREN (RCSTA<4>). Data is sampled on the
RX pin on the falling edge of the clock.
If enable bit SREN is set, only a single word is received.
If enable bit CREN is set, the reception is continuous
until CREN is cleared. If both bits are set, then CREN
takes precedence.
To set up a Synchronous Master Reception:
1. Initialize the SPBRGH:SPBRG registers for the

appropriate baud rate. Set or clear the BRG16
bit, as required, to achieve the desired baud rate.

2. Enable the synchronous master serial port by
setting bits SYNC, SPEN and CSRC.

3. Ensure bits CREN and SREN are clear.
4. If interrupts are desired, set enable bit RCIE.
5. If 9-bit reception is desired, set bit RX9.
6. If a single reception is required, set bit SREN.

For continuous reception, set bit CREN.
7. Interrupt flag bit RCIF will be set when reception

is complete and an interrupt will be generated if
the enable bit RCIE was set.

8. Read the RCSTA register to get the 9th bit (if
enabled) and determine if any error occurred
during reception.

9. Read the 8-bit received data by reading the
RCREG register.

10. If any error occurred, clear the error by clearing
bit CREN.

11. If using interrupts, ensure that the GIE and PEIE
bits in the INTCON register (INTCON<7:6>) are
set.

FIGURE 18-13: SYNCHRONOUS RECEPTION (MASTER MODE, SREN)       

TABLE 18-8: REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER RECEPTION       
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset Values 

on page

INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 51
PIR1 PSPIF(1) ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 54
PIE1 PSPIE(1) ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 54
IPR1 PSPIP(1) ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 54
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 53
RCREG EUSART Receive Register 53
TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 53
BAUDCON ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 53
SPBRGH EUSART Baud Rate Generator Register High Byte 53
SPBRG EUSART Baud Rate Generator Register Low Byte 53
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used for synchronous master reception.
Note 1: Reserved in PIC18F2682/2685 devices; always maintain these bits clear.

CREN bit

RC7/RX/DT

RC7/TX/CK pin

Write to
bit SREN

SREN bit

RCIF bit
(Interrupt)

Read
RXREG

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4Q2 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

‘0’

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

‘0’

Q1 Q2 Q3 Q4

Note: Timing diagram demonstrates Sync Master mode with bit SREN = 1 and bit BRGH = 0.

RC7/TX/CK pin

pin

(SCKP = 0)

(SCKP = 1)
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19.7 Use of the ECCP1 Trigger
An A/D conversion can be started by the “Special Event
Trigger” of the ECCP1 module. This requires that the
ECCP1M3:ECCP1M0 bits (ECCP1CON<3:0>) be
programmed as ‘1011’ and that the A/D module is
enabled (ADON bit is set). When the trigger occurs, the
GO/DONE bit will be set, starting the A/D acquisition
and conversion and the Timer1 (or Timer3) counter will
be reset to zero. Timer1 (or Timer3) is reset to automat-
ically repeat the A/D acquisition period with minimal

software overhead (moving ADRESH/ADRESL to the
desired location). The appropriate analog input
channel must be selected and the minimum acquisition
period is either timed by the user, or an appropriate
TACQ time selected before the “Special Event Trigger”
sets the GO/DONE bit (starts a conversion).

If the A/D module is not enabled (ADON is cleared), the
“Special Event Trigger” will be ignored by the A/D
module, but will still reset the Timer1 (or Timer3)
counter.

TABLE 19-2: REGISTERS ASSOCIATED WITH A/D OPERATION     

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reset 
Values 

on page

INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 51
IPR1 PSPIP(1) ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 54
PIR1 PSPIF(1) ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 54
PIE1 PSPIE(1) ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 54
IPR2 OSCFIP CMIP(1) — EEIP BCLIP HLVDIP TMR3IP ECCP1IP(1) 53
PIR2 OSCFIF CMIF(1) — EEIF BCLIF HLVDIF TMR3IF ECCP1IF(1) 54
PIE2 OSCFIE CMIE(1) — EEIE BCLIE HLVDIE TMR3IE ECCP1IE(1) 54
ADRESH  A/D Result Register High Byte 52
ADRESL  A/D Result Register Low Byte 52

ADCON0 — — CHS3 CHS2 CHS1 CHS0 GO/DONE ADON 52
ADCON1 — — VCFG1 VCFG0 PCFG3 PCFG2 PCFG1 PCFG0 52
ADCON2 ADFM — ACQT2 ACQT1 ACQT0 ADCS2 ADCS1 ADCS0 53
PORTA RA7(2) RA6(2) RA5 RA4 RA3 RA2 RA1 RA0 54
TRISA TRISA7(2) TRISA6(2) PORTA Data Direction Register 54
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0 54
TRISB PORTB Data Direction Register 54
LATB LATB Data Output Register 54
PORTE(4) — — — — RE3(3) RE2(1) RE1(1) RE0(1) 54
TRISE(4) IBF OBF IBOV PSPMODE — TRISE2 TRISE1 TRISE0 54
LATE(4) — — — — — LATE Data Output Register 54
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used for A/D conversion.
Note 1: These bits are unimplemented on PIC18F2682/2685 devices; always maintain these bits clear.

2: These pins may be configured as port pins depending on the oscillator mode selected.
3: RE3 port bit is available only as an input pin when the MCLRE Configuration bit is ‘0’.
4: These registers are not implemented on PIC18F2682/2685 devices.
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23.2.6 CAN INTERRUPT REGISTERS
Register 23-56 through Register 23-58 in this section
are the same as described in Section 9.0 “Interrupts”.
They are duplicated here for convenience.
              
REGISTER 23-56: PIR3: PERIPHERAL INTERRUPT REQUEST (FLAG) REGISTER 3

Mode 0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IRXIF WAKIF ERRIF TXB2IF TXB1IF(1) TXB0IF(1) RXB1IF RXB0IF

Mode 1,2
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IRXIF WAKIF ERRIF TXBnIF TXB1IF(1) TXB0IF(1) RXBnIF FIFOWMIF

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7 IRXIF: CAN Invalid Received Message Interrupt Flag bit
1 = An invalid message has occurred on the CAN bus 
0 = No invalid message on CAN bus

bit 6 WAKIF: CAN bus Activity Wake-up Interrupt Flag bit
1 = Activity on CAN bus has occurred 
0 = No activity on CAN bus

bit 5 ERRIF: CAN bus Error Interrupt Flag bit
1 = An error has occurred in the CAN module (multiple sources) 
0 = No CAN module errors

bit 4 When CAN is in Mode 0:
TXB2IF: CAN Transmit Buffer 2 Interrupt Flag bit
1 = Transmit Buffer 2 has completed transmission of a message and may be reloaded 
0 = Transmit Buffer 2 has not completed transmission of a message
When CAN is in Mode 1 or 2:
TXBnIF: Any Transmit Buffer Interrupt Flag bit
1 = One or more transmit buffers have completed transmission of a message and may be reloaded 
0 = No transmit buffer is ready for reload

bit 3 TXB1IF: CAN Transmit Buffer 1 Interrupt Flag bit(1)

1 = Transmit Buffer 1 has completed transmission of a message and may be reloaded 
0 = Transmit Buffer 1 has not completed transmission of a message

bit 2 TXB0IF: CAN Transmit Buffer 0 Interrupt Flag bit(1)

1 = Transmit Buffer 0 has completed transmission of a message and may be reloaded 
0 = Transmit Buffer 0 has not completed transmission of a message

bit 1 When CAN is in Mode 0:
RXB1IF: CAN Receive Buffer 1 Interrupt Flag bit
1 = Receive Buffer 1 has received a new message 
0 = Receive Buffer 1 has not received a new message 
When CAN is in Mode 1 or 2:
RXBnIF: Any Receive Buffer Interrupt Flag bit
1 = One or more receive buffers has received a new message 
0 = No receive buffer has received a new message

bit 0 When CAN is in Mode 0:
RXB0IF: CAN Receive Buffer 0 Interrupt Flag bit
1 = Receive Buffer 0 has received a new message 
0 = Receive Buffer 0 has not received a new message
When CAN is in Mode 1:
Unimplemented: Read as ‘0’
When CAN is in Mode 2:
FIFOWMIF: FIFO Watermark Interrupt Flag bit
1 = FIFO high watermark is reached 
0 = FIFO high watermark is not reached

Note 1: In CAN Mode 1 and 2, these bits are forced to ‘0’.
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E7Fh CANCON_RO4(2) E5Fh CANCON_RO6(2) E3Fh CANCON_RO8(2) E1Fh —(4)

E7Eh CANSTAT_RO4(2) E5Eh CANSTAT_RO6(2) E3Eh CANSTAT_RO8(2) E1Eh —(4)

E7Dh B5D7 E5Dh B3D7 E3Dh B1D7 E1Dh —(4)

E7Ch B5D6 E5Ch B3D6 E3Ch B1D6 E1Ch —(4)

E7Bh B5D5 E5Bh B3D5 E3Bh B1D5 E1Bh —(4)

E7Ah B5D4 E5Ah B3D4 E3Ah B1D4 E1Ah —(4)

E79h B5D3 E59h B3D3 E39h B1D3 E19h —(4)

E78h B5D2 E58h B3D2 E38h B1D2 E18h —(4)

E77h B5D1 E57h B3D1 E37h B1D1 E17h —(4)

E76h B5D0 E56h B3D0 E36h B1D0 E16h —(4)

E75h B5DLC E55h B3DLC E35h B1DLC E15h —(4)

E74h B5EIDL E54h B3EIDL E34h B1EIDL E14h —(4)

E73h B5EIDH E53h B3EIDH E33h B1EIDH E13h —(4)

E72h B5SIDL E52h B3SIDL E32h B1SIDL E12h —(4)

E71h B5SIDH E51h B3SIDH E31h B1SIDH E11h —(4)

E70h B5CON E50h B3CON E30h B1CON E10h —(4)

E6Fh CANCON_RO5 E4Fh CANCON_RO7 E2Fh CANCON_RO9 E0Fh —(4)

E6Eh CANSTAT_RO5 E4Eh CANSTAT_RO7 E2Eh CANSTAT_RO9 E0Eh —(4)

E6Dh B4D7 E4Dh B2D7 E2Dh B0D7 E0Dh —(4)

E6Ch B4D6 E4Ch B2D6 E2Ch B0D6 E0Ch —(4)

E6Bh B4D5 E4Bh B2D5 E2Bh B0D5 E0Bh —(4)

E6Ah B4D4 E4Ah B2D4 E2Ah B0D4 E0Ah —(4)

E69h B4D3 E49h B2D3 E29h B0D3 E09h —(4)

E68h B4D2 E48h B2D2 E28h B0D2 E08h —(4)

E67h B4D1 E47h B2D1 E27h B0D1 E07h —(4)

E66h B4D0 E46h B2D0 E26h B0D0 E06h —(4)

E65h B4DLC E45h B2DLC E25h B0DLC E05h —(4)

E64h B4EIDL E44h B2EIDL E24h B0EIDL E04h —(4)

E63h B4EIDH E43h B2EIDH E23h B0EIDH E03h —(4)

E62h B4SIDL E42h B2SIDL E22h B0SIDL E02h —(4)

E61h B4SIDH E41h B2SIDH E21h B0SIDH E01h —(4)

E60h B4CON E40h B2CON E20h B0CON E00h —(4)

TABLE 23-1: CAN CONTROLLER REGISTER MAP (CONTINUED)

Address(1) Name Address Name Address Name Address Name

Note 1: Shaded registers are available in Access Bank low area, while the rest are available in Bank 15.
2: CANSTAT register is repeated in these locations to simplify application firmware. Unique names are given 

for each instance of the controller register due to the Microchip header file requirement.
3: These registers are not CAN registers.
4: Unimplemented registers are read as ‘0’.
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DFFh —(4) DDFh —(4) DBFh —(4) D9Fh —(4)

DFEh —(4) DDEh —(4) DBEh —(4) D9Eh —(4)

DFDh —(4) DDDh —(4) DBDh —(4) D9Dh —(4)

DFCh TXBIE DDCh —(4) DBCh —(4) D9Ch —(4)

DFBh —(4) DDBh —(4) DBBh —(4) D9Bh —(4)

DFAh BIE0 DDAh —(4) DBAh —(4) D9Ah —(4)

DF9h —(4) DD9h —(4) DB9h —(4) D99h —(4)

DF8h BSEL0 DD8h SDFLC DB8h —(4) D98h —(4)

DF7h —(4) DD7h —(4) DB7h —(4) D97h —(4)

DF6h —(4) DD6h —(4) DB6h —(4) D96h —(4)

DF5h —(4) DD5h RXFCON1 DB5h —(4) D95h —(4)

DF4h —(4) DD4h RXFCON0 DB4h —(4) D94h —(4)

DF3h MSEL3 DD3h —(4) DB3h —(4) D93h RXF15EIDL
DF2h MSEL2 DD2h —(4) DB2h —(4) D92h RXF15EIDH
DF1h MSEL1 DD1h —(4) DB1h —(4) D91h RXF15SIDL
DF0h MSEL0 DD0h —(4) DB0h —(4) D90h RXF15SIDH
DEFh —(4) DCFh —(4) DAFh —(4) D8Fh —(4)

DEEh —(4) DCEh —(4) DAEh —(4) D8Eh —(4)

DEDh —(4) DCDh —(4) DADh —(4) D8Dh —(4)

DECh —(4) DCCh —(4) DACh —(4) D8Ch —(4)

DEBh —(4) DCBh —(4) DABh —(4) D8Bh RXF14EIDL
DEAh —(4) DCAh —(4) DAAh —(4) D8Ah RXF14EIDH
DE9h —(4) DC9h —(4) DA9h —(4) D89h RXF14SIDL
DE8h —(4) DC8h —(4) DA8h —(4) D88h RXF14SIDH
DE7h RXFBCON7 DC7h —(4) DA7h —(4) D87h RXF13EIDL
DE6h RXFBCON6 DC6h —(4) DA6h —(4) D86h RXF13EIDH
DE5h RXFBCON5 DC5h —(4) DA5h —(4) D85h RXF13SIDL
DE4h RXFBCON4 DC4h —(4) DA4h —(4) D84h RXF13SIDH
DE3h RXFBCON3 DC3h —(4) DA3h —(4) D83h RXF12EIDL
DE2h RXFBCON2 DC2h —(4) DA2h —(4) D82h RXF12EIDH
DE1h RXFBCON1 DC1h —(4) DA1h —(4) D81h RXF12SIDL
DE0h RXFBCON0 DC0h —(4) DA0h —(4) D80h RXF12SIDH

TABLE 23-1: CAN CONTROLLER REGISTER MAP (CONTINUED)

Address(1) Name Address Name Address Name Address Name

Note 1: Shaded registers are available in Access Bank low area, while the rest are available in Bank 15.
2: CANSTAT register is repeated in these locations to simplify application firmware. Unique names are given 

for each instance of the controller register due to the Microchip header file requirement.
3: These registers are not CAN registers.
4: Unimplemented registers are read as ‘0’.
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BTG Bit Toggle f

Syntax: BTG f, b {,a}

Operands: 0 ≤ f ≤ 255
0 ≤ b < 7
a ∈ [0,1]

Operation: (f<b>) → f<b>

Status Affected: None

Encoding: 0111 bbba ffff ffff

Description: Bit ‘b’ in data memory location ‘f’ is 
inverted.
If ‘a’ is ‘0’, the Access Bank is selected. 
If ‘a’ is ‘1’, the BSR is used to select the 
GPR bank (default). 
If ‘a’ is ‘0’ and the extended instruction 
set is enabled, this instruction operates 
in Indexed Literal Offset addressing 
mode whenever f ≤ 95 (5Fh). See 
Section 25.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexed 
Literal Offset Mode” for details.

Words: 1

Cycles: 1

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

Write
register ‘f’

Example: BTG PORTC, 4, 0

Before Instruction:
PORTC = 0111 0101 [75h]

After Instruction:
PORTC = 0110 0101 [65h]

BOV Branch if Overflow

Syntax: BOV    n

Operands: -128 ≤ n ≤ 127

Operation: if Overflow bit is ‘1’
(PC) + 2 + 2n → PC

Status Affected: None

Encoding: 1110 0100 nnnn nnnn

Description: If the Overflow bit is ‘1’, then the 
program will branch.
The 2’s complement number ‘2n’ is 
added to the PC. Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
PC + 2 + 2n. This instruction is then a 
two-cycle instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity:
If Jump:

Q1 Q2 Q3 Q4
Decode Read literal 

‘n’
Process 

Data
Write to PC

No 
operation

No 
operation

No 
operation

No 
operation

If No Jump:
Q1 Q2 Q3 Q4

Decode Read literal 
‘n’

Process 
Data

No 
operation

Example: HERE BOV Jump

Before Instruction
PC = address (HERE)

After Instruction
If Overflow = 1;

PC = address (Jump)
If Overflow = 0;

PC = address (HERE + 2)
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TSTFSZ Test f, Skip if 0

Syntax: TSTFSZ f {,a}

Operands: 0 ≤ f ≤ 255
a ∈ [0,1]

Operation: skip if f = 0

Status Affected: None

Encoding: 0110 011a ffff ffff

Description: If ‘f’ = 0, the next instruction fetched 
during the current instruction execution 
is discarded and a NOP is executed, 
making this a two-cycle instruction. 
If ‘a’ is ‘0’, the Access Bank is selected. 
If ‘a’ is ‘1’, the BSR is used to select the 
GPR bank (default). 
If ‘a’ is ‘0’ and the extended instruction 
set is enabled, this instruction operates 
in Indexed Literal Offset Addressing 
mode whenever f ≤ 95 (5Fh). See 
Section 25.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexed 
Literal Offset Mode” for details.

Words: 1

Cycles: 1(2)
Note: 3 cycles if skip and followed

by a 2-word instruction.

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

No 
operation

If skip:
Q1 Q2 Q3 Q4
No 

operation
No 

operation
No 

operation
No 

operation
If skip and followed by 2-word instruction:

Q1 Q2 Q3 Q4
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation

Example: HERE    TSTFSZ  CNT, 1
NZERO   :
ZERO    :

Before Instruction
PC = Address (HERE)

After Instruction
If CNT = 00h,
PC = Address (ZERO)
If CNT ≠ 00h,
PC = Address (NZERO)

XORLW Exclusive OR Literal with W

Syntax: XORLW   k

Operands: 0 ≤ k ≤ 255

Operation: (W) .XOR. k → W

Status Affected: N, Z

Encoding: 0000 1010 kkkk kkkk

Description: The contents of W are XORed with 
the 8-bit literal ‘k’. The result is placed 
in W.

Words: 1

Cycles: 1

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
literal ‘k’

Process 
Data

Write to W

Example: XORLW  0AFh

Before Instruction
W = B5h

After Instruction
W = 1Ah
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Supply Current (IDD)(2,3)

PIC18LF268X/468X 2.9 8 μA -40°C
VDD = 2.0V

FOSC = 31 kHz
(RC_IDLE mode, 

Internal oscillator source)

3.1 8 μA +25°C
3.6 12 μA +85°C

PIC18LF268X/468X 4.5 12 μA -40°C
VDD = 3.0V4.8 12 μA +25°C

5.8 17 μA +85°C
All devices 9.2 25 μA -40°C

VDD = 5.0V
9.8 25 μA +25°C
11.4 36 μA +85°C

Extended devices only 21 180 μA +125°C
PIC18LF268X/468X 165 400 μA -40°C

VDD = 2.0V

FOSC = 1 MHz
(RC_IDLE mode, 

Internal oscillator source)

175 400 μA +25°C
190 400 μA +85°C

PIC18LF268X/468X 250 600 μA -40°C
VDD = 3.0V270 600 μA +25°C

290 600 μA +85°C
All devices 0.5 1 mA -40°C

VDD = 5.0V
0.5 1 mA +25°C
0.5 1 mA +85°C

Extended devices only 0.6 1.4 mA +125°C
PIC18LF268X/468X 0.34 1.1 mA -40°C

VDD = 2.0V

FOSC = 4 MHz
(RC_IDLE mode, 

Internal oscillator source)

0.35 1.1 mA +25°C
0.36 1.1 mA +85°C

PIC18LF268X/468X 0.52 1.5 mA -40°C
VDD = 3.0V0.54 1.5 mA +25°C

0.58 1.5 mA +85°C
All devices 1 2.7 mA -40°C

VDD = 5.0V
1.1 2.7 mA +25°C
1.1 2.7 mA +85°C

Extended devices only 1.1 3.6 mA +125°C

27.2 DC Characteristics: Power-Down and Supply Current
PIC18F2682/2685/4682/4685 (Industrial) 
PIC18LF2682/2685/4682/4685 (Industrial) (Continued)

PIC18LF2682/2685/4682/4685
      (Industrial)      

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C ≤ TA ≤ +85°C for industrial 

PIC18F2682/2685/4682/4685
      (Industrial, Extended)      

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C ≤ TA ≤ +85°C for industrial 

-40°C ≤ TA ≤ +125°C for extended 

Param
 No. Device Typ Max Units Conditions

Legend: Shading of rows is to assist in readability of the table.
Note 1: The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is measured with 

the part in Sleep mode, with all I/O pins in high-impedance state and tied to VDD or VSS and all features that add delta 
current disabled (such as WDT, Timer1 Oscillator, BOR, etc.).

2: The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as I/O pin loading 
and switching rate, oscillator type and circuit, internal code execution pattern and temperature, also have an impact on 
the current consumption.
The test conditions for all IDD measurements in active operation mode are: 

OSC1 = external square wave, from rail-to-rail; all I/O pins tri-stated, pulled to VDD;
MCLR = VDD; WDT enabled/disabled as specified. 

3: For RC oscillator configurations, current through REXT is not included. The current through the resistor can be estimated 
by the formula Ir = VDD/2REXT (mA) with REXT in kΩ.

4: Standard low-cost 32 kHz crystals have an operating temperature range of -10°C to +70°C. Extended temperature 
crystals are available at a much higher cost.
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APPENDIX A: REVISION HISTORY

Revision A (February 2006)
Original data sheet for PIC18F2682/2685/4682/4685
devices.

Revision B (January 2007)
Major edits to Section 27.0 “Electrical Characteristics”.
Packaging diagrams have been updated and minor edits
to text have been made throughout document.

Revision C (October 2009)
Updated to remove Preliminary status.

APPENDIX B: DEVICE 
DIFFERENCES

The differences between the devices listed in this data
sheet are shown in Table B-1.

TABLE B-1: DEVICE DIFFERENCES          
Features PIC18F2682 PIC18F2685 PIC18F4682 PIC18F4685

Program Memory (Bytes) 80K 96K 80K 96K
Program Memory (Instructions) 40960 49152 40960 49152
Interrupt Sources 27 27 28 28
I/O Ports Ports A, B, C, (E) Ports A, B, C, (E) Ports A, B, C, D, E Ports A, B, C, D, E
Capture/Compare/PWM Modules 1 1 1 1
Enhanced Capture/Compare/
PWM Modules

0 0 1 1

Parallel Slave Port 
Communications (PSP)

No No Yes Yes

10-Bit Analog-to-Digital Module 8 input channels 8 input channels 11 input channels 11 input channels
Packages 28-pin PDIP

28-pin SOIC
28-pin PDIP
28-pin SOIC

40-pin PDIP
44-pin TQFP
44-pin QFN

40-pin PDIP
44-pin TQFP
44-pin QFN
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READER RESPONSE
It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct.  If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

To: Technical Publications Manager

RE: Reader Response
Total Pages Sent ________

From: Name

Company
Address
City / State / ZIP / Country

Telephone: (_______) _________ - _________

Application (optional):

Would you like a reply?       Y         N

Device: Literature Number: 

Questions:

FAX: (______) _________ - _________

DS39761CPIC18F2682/2685/4682/4685

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4. What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?
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