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PIC18F66K80 FAMILY

1.0 DEVICE OVERVIEW

This document contains device-specific information for
the following devices:

+ PIC18F25K80 PIC18LF25K80
+ PIC18F26K80 PIC18LF26K80
+ PIC18F45K80 PIC18LF45K80
+ PIC18F46K80 PIC18LF46K80
+ PIC18F65K80 PIC18LF65K80
+ PIC18F66K80 PIC18LF66K80

This family combines the traditional advantages of all
PIC18 microcontrollers — namely, high computational
performance and a rich feature set — with an extremely
competitive price point. These features make the
PIC18F66K80 family a logical choice for many
high-performance applications where price is a primary
consideration.

1.1 Core Features
111 nanoWatt TECHNOLOGY

All of the devices in the PIC18F66K80 family incorpo-
rate a range of features that can significantly reduce
power consumption during operation. Key items include:

» Alternate Run Modes: By clocking the controller
from the Timer1 source or the Internal RC oscilla-
tor, power consumption during code execution
can be reduced.

* Multiple Idle Modes: The controller can also run
with its CPU core disabled but the peripherals still
active. In these states, power consumption can be
reduced even further.

* On-the-Fly Mode Switching: The power-managed
modes are invoked by user code during operation,
allowing the user to incorporate power-saving ideas
into their application’s software design.

* nanoWatt XLP: An extra low-power BOR and
low-power Watchdog timer

1.1.2 OSCILLATOR OPTIONS AND
FEATURES

All of the devices in the PIC18F66K80 family offer
different oscillator options, allowing users a range of
choices in developing application hardware. These
include:
» External Resistor/Capacitor (RC); RA6 available
» External Resistor/Capacitor with Clock Out (RCIO)
» Three External Clock modes:

- External Clock (EC); RA6 available

- External Clock with Clock Out (ECIO)

- External Crystal (XT, HS, LP)

* A Phase Lock Loop (PLL) frequency multiplier,
available to the external oscillator modes which
allows clock speeds of up to 64 MHz. PLL can
also be used with the internal oscillator.

« An internal oscillator block that provides a 16 MHz
clock (2% accuracy) and an INTOSC source
(approximately 31 kHz, stable over temperature
and VDD)

- Operates as HF-INTOSC or MF-INTOSC
when block is selected for 16 MHz or
500 kHz

- Frees the two oscillator pins for use as
additional general purpose I/O

The internal oscillator block provides a stable reference
source that gives the family additional features for
robust operation:

» Fail-Safe Clock Monitor: This option constantly
monitors the main clock source against a reference
signal provided by the internal oscillator. If a clock
failure occurs, the controller is switched to the
internal oscillator, allowing for continued low-speed
operation or a safe application shutdown.

» Two-Speed Start-up: This option allows the
internal oscillator to serve as the clock source
from Power-on Reset, or wake-up from Sleep
mode, until the primary clock source is available.

1.1.3 MEMORY OPTIONS

The PIC18F66K80 family provides ample room for
application code, from 32 Kbytes to 64 Kbytes of code
space. The Flash cells for program memory are rated
to last up to 10,000 erase/write cycles. Data retention
without refresh is conservatively estimated to be
greater than 20 years.

The Flash program memory is readable and writable.
During normal operation, the PIC18F66K80 family also
provides plenty of room for dynamic application data
with up to 3.6 Kbytes of data RAM.

1.1.4 EXTENDED INSTRUCTION SET

The PIC18F66K80 family implements the optional
extension to the PIC18 instruction set, adding eight
new instructions and an Indexed Addressing mode.
Enabled as a device configuration option, the extension
has been specifically designed to optimize re-entrant
application code originally developed in high-level
languages, such as ‘C’.

© 2010-2012 Microchip Technology Inc.
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PIC18F66K80 FAMILY

FIGURE 1-2: PIC18F4XK80 (40/44-PIN) BLOCK DIAGRAM
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Note 1: See Table 1-5 for I/O port pin descriptions.
2: RAG6 and RA7 are only available as digital I/O in select oscillator modes. For more information, see Section 3.0 “Oscillator
Configurations”.
3: RES3is only available when the MCLRE Configuration bit is cleared (MCLRE = 0).
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TABLE 1-5: PIC18F4XK80 PINOUT I/0O DESCRIPTIONS (CONTINUED)

Pin Number
. Pin | Buffer I
Pin Name QFN/ Type| Type Description
PDIP
TQFP
RD6/TX2/CK2/P1C/PSP6| 29 4
RD6 I/0 ST/ |Digital I/O.
CMOS

TX2 | ST |EUSART asynchronous transmit.

CK2 110 ST |EUSART synchronous clock. (See related RX2/DT2.)

P1C O | CMOS |Enhanced PWM1 Output C.

PSP6 I/O | ST/ |Parallel Slave Port data.

CMOS
RD7/RX2/DT2/P1D/PSP7| 30 5
RD7 1/0 ST/ |Digital I/O.
CMOS

RX2 | ST |EUSART asynchronous receive.

DT2 110 ST |EUSART synchronous data. (See related TX2/CK2.)

P1D O | CMOS |Enhanced PWM1 Output D.

PSP7 I/O ST/ |Parallel Slave Port data.

CMOS
REO/AN5/RD 8 25
REO 110 ST/ |Digital I/O.
CMOSs

AN5 I | Analog |Analog Input 5.

RD | ST |Parallel Slave Port read strobe.
RE1/AN6/C10UT/WR 9 26

RE1 I/0 ST/ |Digital I/O.

CMOS

ANG6 I | Analog |Analog Input 6.

CcC10UT O | CMOS |Comparator 1 output.

WR I ST |Parallel Slave Port write strobe.
RE2/AN7/C20UT/CS 10 | 27

RE2 110 ST/ |Digital I/O.

CMOS

AN7 I | Analog |Analog Input 7.

Cc20uUT O | CMOS |Comparator 2 output.

[ | ST |Parallel Slave Port chip select.
RE3 See the MCLR/RE3 pin.
Legend: [2C™ = 12C/SMBus input buffer CMOS = CMOS compatible input or output

ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = Input (0] = Output
P = Power

© 2010-2012 Microchip Technology Inc. DS39977F-page 31
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NOTES:
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6.2 PIC18 Instruction Cycle

6.2.1 CLOCKING SCHEME

The microcontroller clock input, whether from an
internal or external source, is internally divided by four
to generate four non-overlapping quadrature clocks
(Q1, Q2, Q3 and Q4). Internally, the Program Counter
is incremented on every Q1, with the instruction
fetched from the program memory and latched into the
Instruction Register (IR) during Q4.

The instruction is decoded and executed during the
following Q1 through Q4. The clocks and instruction
execution flow are shown in Figure 6-4.

FIGURE 6-4: CLOCK/INSTRUCTION CYCLE

6.2.2 INSTRUCTION FLOWY/PIPELINING

An “Instruction Cycle” consists of four Q cycles, Q1
through Q4. The instruction fetch and execute are pipe-
lined in such a manner that a fetch takes one instruction
cycle, while the decode and execute take another
instruction cycle. However, due to the pipelining, each
instruction effectively executes in one cycle. If an
instruction (such as GOTO) causes the Program Coun-
ter to change, two cycles are required to complete the
instruction. (See Example 6-3.)

A fetch cycle begins with the Program Counter (PC)
incrementing in Q1.

In the execution cycle, the fetched instruction is latched
into the Instruction Register (IR) in cycle, Q1. This
instruction is then decoded and executed during the
Q2, Q3 and Q4 cycles. Data memory is read during Q2
(operand read) and written during Q4 (destination
write).

Q1 | Q2 | Q3 | Q4 | Q1 |

Q2 | Q3 | Q4 |

Q1 | Q2 | Q3 | Q4 1

PC+2 PC+4 |

I Execute INST (PC — 2)

i Fetch INST (PC)

Execute INST (PC) [

Fetch INST (PC + 2)

Execute INST (PC + 2)

Fetch INST (PC + 4)

EXAMPLE 6-3:

INSTRUCTION PIPELINE FLOW

MOVLW 55h

MOVWE PORTB
BRA SUB 1
BSF  PORTA,

a > wbh e

Tcy0
Fetch 1

Tcy1
Execute 1
Fetch 2

Tcy2

Execute 2

Tcy3

Tcy4 Tcy5

Fetch 3

Execute 3

Bl T3 (Forced NOP)

Fetch 4

Flush (NOP)

Instruction @address SUB_1

Fetch SUB_1| Execute SUB_1

All instructions are single cycle, except for any program branches. These take two cycles since the fetch instruction
is “flushed” from the pipeline while the new instruction is being fetched and then executed.

DS39977F-page 106
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FIGURE 10-1:

PIC18F66K80 FAMILY INTERRUPT LOGIC
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10.1 INTCON Registers Note: Interrupt flag bits are set when an interrupt

The INTCON registers are readable and writable condition occurs regardless of the state of

registers that contain various enable, priority and flag its corresponding enable bit or the Global
bits. Interrupt Enable bit. User software should

ensure the appropriate interrupt flag bits
are clear prior to enabling an interrupt.
This feature allows for software polling.

REGISTER 10-1: INTCON: INTERRUPT CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-x
GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE® TMROIF INTOIF RBIF®
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 GIE/GIEH: Global Interrupt Enable bit
When IPEN = 0:

1 = Enables all unmasked interrupts
0 = Disables all interrupts
When IPEN = 1:
1 = Enables all high-priority interrupts
0 = Disables all interrupts
bit 6 PEIE/GIEL: Peripheral Interrupt Enable bit
When IPEN = 0:
1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts
When IPEN = 1:
1 = Enables all low-priority peripheral interrupts
0 = Disables all low-priority peripheral interrupts
bit 5 TMROIE: TMRO Overflow Interrupt Enable bit
1 = Enables the TMRO overflow interrupt
0 = Disables the TMRO overflow interrupt
bit 4 INTOIE: INTO External Interrupt Enable bit
1 = Enables the INTO external interrupt
0 = Disables the INTO external interrupt
bit 3 RBIE: RB Port Change Interrupt Enable bit(®)
1 = Enables the RB port change interrupt
0 = Disables the RB port change interrupt
bit 2 TMROIF: TMRO Overflow Interrupt Flag bit
1 = TMRO register has overflowed (must be cleared in software)
0 = TMRO register has not overflowed
bit 1 INTOIF: INTO External Interrupt Flag bit
1 = The INTO external interrupt occurred (must be cleared in software)
0 = The INTO external interrupt did not occur
bit 0 RBIF: RB Port Change Interrupt Flag bit(})

1 = At least one of the RB<7:4> pins changed state (must be cleared in software)
0 = None of the RB<7:4> pins have changed state

Note 1: A mismatch condition will continue to set this bit. To end the mismatch condition and allow the bit to be
cleared, read PORTB and wait one additional instruction cycle.
2: Each pin on PORTB for interrupt-on-change is individually enabled and disabled in the IOCB register. By
default, all pins are disabled.

© 2010-2012 Microchip Technology Inc. DS39977F-page 149
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TABLE 11-5: PORTC FUNCTIONS (CONTINUED)
Pin Name Function S-tl;iilﬁg 110 Tl;f;c))e Description
RC7/CANRX/ RC7 0 ) DIG |LATC<7> data output.
RX1/DT1/ 1 | | ST |PORTC<7> datainput.
CCP4
CANRX®| 1 [ ST |CAN bus RX.
Rx1® 1 | ST |Asynchronous serial receive data input (EUSARTx module).
DT1®M 1 O | DIG |Synchronous serial data output (EUSARTx module); takes priority over port data.
1 | ST |Synchronous serial data input (EUSARTx module); user must configure as an
input.
CCP4 0 (0] DIG [CCP4 compare/PWM output; takes priority over port data.
1 | ST |CCP4 capture input.
Legend: O = Output; | = Input; I°C = 12C/SMBus; ANA = Analog Signal; DIG = CMOS Output; ST = Schmitt Trigger Buffer Input; x

= Don’t care (TRIS bit does not affect port direction or is overridden for this option)
Note 1: The pin assignment for 28, 40 and 44-pin devices (PIC18F2XK80 and PIC18F4XK80).
2: The alternate pin assignment for CANRX and CANTX on 28, 40 and 44-pin devices (PIC18F4XK80) when the CANMX
Configuration bit is set.

TABLE 11-6: SUMMARY OF REGISTERS ASSOCIATED WITH PORTC
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO
LATC LATC7 LATBC6 LATC5 LATCB4 LATC3 LATC2 LATCA LATCO
TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISCO
ODCON SSPOD | CCP50D | CCP40D | CCP30D | CCP20D | CCP10D U20D u10D
Legend: Shaded cells are not used by PORTC.

© 2010-2012 Microchip Technology Inc.
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FIGURE 12-1: SIMPLIFIED BLOCK DIAGRAM OF THE DATA SIGNAL MODULATOR
MDCH<3:0>
MDEN
Vss — 0000 N

MDCIN1 K—{0001 FTT TN T T T T T T T T T TT T .
MDCIN2 X—0010 I Data Signal !
REFO Clock —0011 [ Modulator |
ECCP1 —0100 | 1
CCP2 —{0101| CARH | |
CCP3 —0110 | LD—e |
CCP4 —0111 | I
CCPs —1000 | MDCHPOL |
Reserved }901 | |
No Channel Selected 1111 : D :
| SYNC 1
MDMS<3:O>—[\I}F | Q—|1 |
MDBIT —000 | !
MDMIN X—0001 ! !

MSSP (SDO) —0010 I 0 |
EUSART1 (TX) —10011 | I
EUSAR'IE'%gF)‘? — 8182 | MDCHSYNC !

] | |
CCP2 —0110| MoD | |
CCP3 —{0111 J o
CCP4 —|1000 ! : {D—’-D—& MDOUT
CCP5 —1001 | | MDOE
1010 | ; ; , MDOPOL
Reserved .
No Channel " : !
Selected 1111 : :
I |
! D !
| |
MDCL<3:0> | SYNC |
| - Q 1 |
Vss —0000 | !
MDCIN1 X—0001 [ |
MDCIN2 X—0010 | !
REFO Clock —0011 | 0 |
ECCP1 —0100 | 1
gggg :8123 CARL D MDCLSYNC 1
CCP4 —{0111 ! :
CCP5 —1000 ! :
R g 1001 : MDCLPOL :
eserve: .
No Channel Selected { 1111 I !
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FIGURE 19-2: COMPARE MODE OPERATION BLOCK DIAGRAM
Special Event Trigger
Timer1/3 Reset
| ccPrsH | coprsL Set CCPSIF ( )
CCP5 Pin

| Comparator |Compare Output (> @

p | Match ) Logic I/T

ﬂ TRIS

4 Output Enable
CCP5CON<3:0>
| TMRIH | TMRIL 5
| TMRsH | TMRaL 1
C5TSEL
5 TMRIH | TMRIL |
1 TMR3H | TMR3L |
Special Event Trigger
(Timer1/Timer3 Reset)
CA4TSEL
Set CCP4IF CCP4 Pin
| C " ] Compare Output Q > @
omparator Match Logic \/‘f
TRIS
4 tput Enabl
| ccpran | ccpraL Output Enable
CCP4CON<3:0>
Note: This block diagram uses CCP4 and CCP5, and their appropriate timers as an example. For details on all of
the CCP modules and their timer assignments, see Table 19-2.
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FIGURE 20-11:

EXAMPLE OF PWM DIRECTION CHANGE AT NEAR 100% DUTY CYCLE

External Switch C

Forward Period t1 Reverse Period
a > < »-
P1A ' |
P1B . : |< PW =|—
P1C |
PID _ |« PW >

External Switch D ]

Potential ,
Shoot-Through Current :

E,'—i< T = ToFF — TON

Note 1: All signals are shown as active-high.

2: ToN is the turn-on delay of power switch, QC, and its driver.
3: ToFF is the turn-off delay of power switch, QD, and its driver.

2043 START-UP CONSIDERATIONS

When any PWM mode is used, the application
hardware must use the proper external pull-up and/or
pull-down resistors on the PWM output pins.

Note:  When the microcontroller is released from
Reset, all of the 1/O pins are in the
high-impedance state. The external
circuits must keep the power switch
devices in the OFF state until the micro-
controller drives the 1/0 pins with the
proper signal levels or activates the PWM
output(s).

The CCP1M<1:0> bits of the CCP1CON register allow
the user to choose whether the PWM output signals are
active-high or active-low for each pair of PWM output
pins (P1A/P1C and P1B/P1D). The PWM output
polarities must be selected before the PWM pin output
drivers are enabled. Changing the polarity configura-
tion while the PWM pin output drivers are enabled is
not recommended since it may result in damage to the
application circuits.

The P1A, P1B, P1C and P1D output latches may not be
in the proper states when the PWM module is
initialized. Enabling the PWM pin output drivers at the
same time as the Enhanced PWM modes may cause

damage to the application circuit. The Enhanced PWM
modes must be enabled in the proper Output mode and
complete a full PWM cycle before enabling the PWM
pin output drivers. The completion of a full PWM cycle
is indicated by the TMR2IF or TMR4IF bit of the PIR1
or PIR4 register being set as the second PWM period
begins.

2044 ENHANCED PWM
AUTO-SHUTDOWN MODE

The PWM mode supports an Auto-Shutdown mode that
will disable the PWM outputs when an external
shutdown event occurs. Auto-Shutdown mode places
the PWM output pins into a predetermined state. This
mode is used to help prevent the PWM from damaging
the application.

The auto-shutdown sources are selected using the
ECCP1AS<2:0> bits (ECCP1AS<6:4>). A shutdown
event may be generated by:

» Alogic ‘0’ on the pin that is assigned the FLTO
input function

» Comparator C1

» Comparator C2

» Setting the ECCP1ASE bit in firmware

DS39977F-page 278
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FIGURE 22-7: ASYNCHRONOUS RECEPTION
RXx (pin) EYEDED 65 AT VD 65 CA A A T
bit ' bit © bt
Rov Shift Reg CC y CC n (¢ :
Rev Buffer Reg D) X D) D) ]
.T Word 1 Word 2 T \
Read Rev cc | RCREGx cc RCREGx ¢ nn
Buffer Reg D) T D) J) '
RCREGx : : )
X C C '
RCXIF C ;
(Intzrrupt Flag) pD) I )0 )0 !
OERR bit C)C) ()S C)C) 1
CREN CC C CCQ 3
pp) pp) sD) Y

Note:

This timing diagram shows three words appearing on the RXx input. The RCREGXx (Receive Buffer) is read after the third word
causing the OERR (Overrun) bit to be set.

TABLE 22-7: REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF
PIR1 PSPIF ADIF RC1IF TX1IF SSPIF TMR1GIF | TMR2IF | TMR1IF
PIE1 PSPIE ADIE RC1IE TX1IE SSPIE | TMR1GIE | TMR2IE | TMR1IE
IPR1 PSPIP ADIP RC1IP TX1IP SSPIP | TMR1GIP | TMR2IP | TMR1IP
PIR3 — — RC2IF TX2IF CTMUIF CCP2IF CCP1IF —
PIE3 — — RC2IE TX2IE CTMUIE | CCP2IE CCP1IE —
IPR3 — — RC2IP TX2IP CTMUIP | CCP2IP CCP1IP —
RCSTA1 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
RCREG1 EUSART1 Receive Register
TXSTA1 CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D
BAUDCON?1 ABDOVF RCIDL RXDTP TXCKP BRG16 — WUE ABDEN
SPBRGH1 EUSART1 Baud Rate Generator Register High Byte
SPBRG1 EUSART1 Baud Rate Generator Register
RCSTA2 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
RCREG2 EUSART2 Receive Register
TXSTA2 CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D
BAUDCON2 | ABDOVF RCIDL RXDTP TXCKP BRG16 — WUE ABDEN
SPBRGH2 EUSART2 Baud Rate Generator Register High Byte
SPBRG2 EUSART2 Baud Rate Generator Register Low Byte
PMDO CCP5MD | CCP4AMD | CCP3MD | CCP2MD | CCP1MD | UART2MD | UART1MD | SSPMD
ODCON SSPOD CCP50D | CCP40OD | CCP30OD | CCP20D | CCP10D u20D uU10D
Legend: — = unimplemented locations read as ‘0’. Shaded cells are not used for asynchronous reception.

© 2010-2012 Microchip Technology Inc.
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TABLE 23-2: REGISTERS ASSOCIATED WITH THE A/D MODULE

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF
PIR1 PSPIF ADIF RC1IF TX1IF SSPIF TMR1GIF | TMR2IF TMR1IF
PIE1 PSPIE ADIE RC1IE TX1IE SSPIE TMR1GIE | TMR2IE TMR1IE
IPR1 PSPIP ADIP RC1IP TX1IP SSPIP TMR1GIP | TMR2IP TMRA1IP
ADRESH A/D Result Register High Byte
ADRESL A/D Result Register Low Byte
ADCONO — CHS4 CHS3 CHS2 CHS1 CHSO GO/DONE | ADON
ADCON1 TRIGSEL1 | TRIGSELO | VCFG1 VCFGO VNCFG CHSN2 CHSN1 CHSNO
ADCON2 ADFM — ACQT2 ACQT1 ACQTO ADCS2 ADCS1 ADCSO0
ANCONO ANSEL7 ANSEL6 ANSEL5 ANSEL4 ANSEL3 ANSEL2 ANSEL1 ANSELO
ANCON1 — ANSEL14 | ANSEL13 | ANSEL12 | ANSEL11 | ANSEL10 | ANSEL9 ANSELS8
PORTA RA7() RA6(Y RA5 — RA3 RA2 RA1 RAO
TRISA TRISA7® | TRISA6W | TRISA5S — TRISA3 | TRISA2 | TRISA1 | TRISAO
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO
PORTE RE7 RE6 RE5 RE4 RE3 — RE1 REO
TRISE TRISE7 TRISE6G TRISES TRISE4 — TRISE2 TRISE1 TRISEO
PMD1 PSPMD | CTMUMD | ADCMD | TMR4MD | TMR3MD | TMR2MD | TMR1MD | TMROMD
Legend: — =unimplemented, read as ‘0’. Shaded cells are not used for A/D conversion.
Note 1: These bits are available only in certain oscillator modes when the FOSC2 Configuration bit = 0. If that

Configuration bit is cleared, this signal is not implemented.
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REGISTER 27-2: CANSTAT: CAN STATUS REGISTER

de 0 R-1 R-0 R-0 R-0 R-0 R-0 R-0 U-0
Mode opPMODE2® [ oPMODE1® | oPMODEO®|  — | ICODE2 | ICODE1 | ICODEO |  —
R-1 R-0 R-0 R-0 R-0 R-0 R-0 R-0
Mode 1,2
opmoDE2® | oPMODE 1Y | oPMODEO® | EICODE4 | EICODE3 | EICODE2 | EICODE1 | EICODEO
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 7-5 OPMODE<2:0>: Operation Mode Status bits(®)
111 = Reserved
110 = Reserved
101 = Reserved
100 = Configuration mode
011 = Listen Only mode
010 = Loopback mode
001 = Disable/Sleep mode
000 = Normal mode
bit 4 Mode 0:
Unimplemented: Read as ‘0’
bit 3-1,4-0  Mode 0:
ICODE<2:0>: Interrupt Code bits
When an interrupt occurs, a prioritized coded interrupt value will be present in these bits. This code
indicates the source of the interrupt. By copying ICODE<3:1> to WIN<3:0> (Mode 0) or EICODE<4:0>
to EWIN<4:0> (Mode 1 and 2), it is possible to select the correct buffer to map into the Access Bank area.
See Example 27-2 for a code example. To simplify the description, the following table lists all five bits.
Mode O Mode 1 Mode 2
No interrupt 00000 00000 00000
CAN bus error interrupt 00010 00010 00010
TXB2 interrupt 00100 00100 00100
TXB1 interrupt 00110 00110 00110
TXBO interrupt 01000 01000 01000
RXB1 interrupt 01010 10002 0 -----
RXBO interrupt 01100 10000 10000
Wake-up interrupt 00010 01110 01110
RXBO interrupt ~ ----- 10000 10000
RXB1 interrupt ~ ----- 10001 10000
RX/TX BOinterrupt ~ ----- 10010 10010@
RX/TX B1interrupt ~ ----- 10011 10011@
RX/TX B2 interrupt ~ ----- 10100 10100@
RX/TX B3 interrupt ~ ----- 10101 10101®@
RX/TX B4 interrupt ~ ----- 10110 10110@
RX/TX B5 interrupt ~ ----- 10111 10111®@
bit 0 Mode 0:
Unimplemented: Read as ‘0’
bit 4-0 Mode 1, 2:
EICODE<4:0>: Interrupt Code bits
See ICODE<3:1> above.
Note 1: To achieve maximum power saving and/or able to wake-up on CAN bus activity, switch the CAN module in
Disable/Sleep mode before putting the device to Sleep.
2:  If the buffer is configured as a receiver, the EICODE bits will contain ‘10000’ upon interrupt.
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REGISTER 27-23: BnCON: TX/RX BUFFER ‘n’ CONTROL REGISTERS IN TRANSMIT MODE
[0<n <5, TXnEN (BSELO<n>) = 1]

R/W-0 R-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
TXBIF® | 1xABT® [ TXLARB® | TXERR® | TXREQ®Y | RTREN [ TXPRI® | TXPRI0O®
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 TXBIF: Transmit Buffer Interrupt Flag bit(®)

1 = A message was successfully transmitted
0 = No message was transmitted
bit 6 TXABT: Transmission Aborted Status bit(®)
1 = Message was aborted
0 = Message was not aborted
bit 5 TXLARB: Transmission Lost Arbitration Status bit®)
1 = Message lost arbitration while being sent
0 = Message did not lose arbitration while being sent
bit 4 TXERR: Transmission Error Detected Status bit(®)
1 = A bus error occurred while the message was being sent
0 = A bus error did not occur while the message was being sent
bit 3 TXREQ: Transmit Request Status bit(>4)
1 = Requests sending a message; clears the TXABT, TXLARB and TXERR bits
0 = Automatically cleared when the message is successfully sent
bit 2 RTREN: Automatic Remote Transmission Request Enable bit
1 = When a remote transmission request is received, TXREQ will be automatically set
0 = When a remote transmission request is received, TXREQ will be unaffected
bit 1-0 TXPRI<1:0>: Transmit Priority bits(®)
11 = Priority Level 3 (highest priority)
10 = Priority Level 2

01 = Priority Level 1
00 = Priority Level O (lowest priority)

Note 1. These registers are available in Mode 1 and 2 only.

Clearing this bit in software while the bit is set will request a message abort.

This bit is automatically cleared when TXREQ is set.

While TXREQ is set or a transmission is in progress, Transmit Buffer registers remain read-only.

These bits set the order in which the Transmit Buffer register will be transferred. They do not alter the CAN
message identifier.
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REGISTER 28-11: CONFIG7L: CONFIGURATION REGISTER 7 LOW (BYTE ADDRESS 30000Ch)

uU-0 uU-0 uU-0 uU-0 R/C-1 R/C-1 R/C-1 R/C-1
— — — — EBTR3 | EBTR2 | EBTR1 | EBTRO
bit 7 bit 0
Legend: C = Clearable bit
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 7-4 Unimplemented: Read as ‘0’
bit 3 EBTR3: Table Read Protection bit
1 = Block 3 is not protected from table reads executed in other blocks(?
0 = Block 3 is protected from table reads executed in other blocks(?)
bit 2 EBTR2: Table Read Protection bit
1 = Block 2 is not protected from table reads executed in other blocks®
0 = Block 2 is protected from table reads executed in other blocks(?)
bit 1 EBTR1: Table Read Protection bit
1 = Block 1 is not protected from table reads executed in other blocks™®
0 = Block 1 is protected from table reads executed in other blocks(®
bit 0 EBTRO: Table Read Protection bit
1 = Block 0 is not protected from table reads executed in other blocks®
0 = Block 0 is protected from table reads executed in other blocks™®
Note 1: For the memory size of the blocks, see Figure 28-6.
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BRA Unconditional Branch BSF Bit Set f
Syntax: BRA n Syntax: BSF f, b{,a}
Operands: -1024 <n <1023 Operands: 0<f<255
Operation: (PC)+2+2n - PC O<b=<7
ae[0,1]
Status Affected: None .
Operation: 1 — f<b>
Encoding: 1101 onnn nnnn nnnn
"9 ‘ | ‘ | ‘ Status Affected: None
Description: Add the 2’'s complement number, 2n’, .
to the PC. Since the PC will have Encoding: | 1000 [ bbba | frff | frff |
incremented to fetch the next Description: Bit ‘b’ in register ‘f’ is set.
instruction, the new address will be If ‘2’ is ‘0. the Access Bank is selected
PC+2+ 2_”' Th's_ instruction is a If ‘@’ is ‘1’, the BSR is used to select the
two-cycle instruction. GPR bank
Words: 1

If ‘a’ is ‘0’ and the extended instruction
Cycles: 2 set is enabled, this instruction operates
in Indexed Literal Offset Addressing

Q Cycle Activity: mode whenever f < 95 (5Fh). See
Q1 Q2 Q3 Q4 Section 29.2.3 “Byte-Oriented and
Decode Read literal | Process Write to Bit-Oriented Instructions in Indexed
n Data PC Literal Offset Mode” for details.
No' No. No. No' Words: 1
operation operation operation operation
Cycles: 1
Q Cycle Activity:
Example: HERE BRA Junp Q1 Q2 Q3 Q4
Before Instruction Decode Read Process Write
PC = address (HERE) register f Data register ‘f’
After Instruction
PC = address (Junp)
Example: BSF FLAG REG 7, 1
Before Instruction
FLAG_REG = 0Ah
After Instruction
FLAG_ REG = 8Ah
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44-Lead Plastic Quad Flat, No Lead Package (ML) — 8x8 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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TOP VIEW BOTTOM VIEW
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LED—D—D—D—D—D—D—D—D—D—DJJ A
ASF A1]

Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 44
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 8.00 BSC
Exposed Pad Width E2 6.30 6.45 6.80
Overall Length D 8.00 BSC
Exposed Pad Length D2 6.30 6.45 6.80
Contact Width b 0.25 0.30 0.38
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-103B
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TABLE B-2:

PIC18F8680 FAMILIES

NOTABLE DIFFERENCES BETWEEN 64-PIN DEVICES — PIC18F66K80 AND

Characteristic

PIC18F66K80 Family

PIC18F8680 Family

Max Operating Frequency 64 MHz 40 MHz
Max Program Memory 64K 64K
Data Memory (bytes) 3,648 3,328
CTMU Yes No
SOSC Oscillator Options Low-power oscillator option for SOSC No options
T1CKI Clock T1CKI can be used as a clock without No
enabling the SOSC oscillator
INTOSC Up to 16 MHz No Internal Oscillator
SPI/I2C™ 1 Module 1 Module
Timers Two 8-bit, Three 16-bit Two 8-bit, Three 16-bit
ECCP 1 1
CCP 4 1
Data EEPROM (bytes) 1,024 1,024
WDT Prescale Options 22 16
5V Operation 18FXXK80 parts — 5V operation Yes
18LFXXK80 parts — 3.3V operation
nanoWatt XLP Yes No
On-Chip 3.3V Regulator 18FXXK80 parts — Yes No
18LFXXK80 parts — No
Low-Power BOR Yes No
A/D Converter 12-bit signed differential 10-bit
A/D Channels 15 Channels 12 Channels
Internal Temp Sensor Yes No
EUSART Two One
Comparators Two Two
Oscillator Options 14 Seven
Ultra Low-Power Wake-up (ULPW) Yes No
Adjustable Slew Rate for I/O Yes No

PLL

Available for all oscillator options

Available for only high-speed crystal and
external oscillator

Data Signal Modulator

Yes

No
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

* Product Support — Data sheets and errata,
application notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

» General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

+ Local Sales Office

 Field Application Engineer (FAE)

 Technical Support

» Development Systems Information Line

Customers  should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical supportis available through the web site
at: http://microchip.com/support
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