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PIC18F66K80 FAMILY

TABLE 1-5: PIC18F4XK80 PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Number
. Pin | Buffer I
Pin Name QFN/ Type| Type Description
PDIP
TQFP
PORTB is a bidirectional I/O port.
RBO/AN10/FLTO/INTO 33 8
RBO /0 ST/ |Digital I/O.
CMOS
AN10 I | Analog |Analog Input 10.
FLTO I ST |Enhanced PWM Fault input for ECCP1.
INTO I ST |External Interrupt O.
RB1/AN8/CTDIN/INT1 34 9
RB1 I/0 ST/ |Digital I/O.
CMOS
AN8 I | Analog |Analog Input 8.
CTDIN | ST |CTMU pulse delay input.
INT1 I ST |External Interrupt 1.
RB2/CANTX/CTED1/ 35 10
INT2
RB2 I/0 ST/ |Digital I/O.
CMOS
CANTX O | CMOS |CAN bus TX.
CTED1 I ST |CTMU Edge 1 input.
INT2 I ST |External Interrupt 2.
RB3/CANRX/CTED2/ 36 1
INT3
RB3 /0 ST/ |Digital I/O.
CMOS
CANRX | ST |CAN bus RX.
CTED2 I ST |CTMU Edge 2 input.
INT3 I ST |External Interrupt 3.
RB4/AN9/CTPLS/KBIO 37 14
RB4 I/0 ST/ |Digital I/O.
CMOS
AN9 I | Analog |Analog Input 9.
CTPLS (0] ST |CTMU pulse generator output.
KBIO I ST |Interrupt-on-change pin.
RB5/TOCKI/T3CKI/CCP5/| 38 15
KBI1
RB5 1/0 ST/ |Digital I/O.
CMOS
TOCKI I ST |Timer0 external clock input.
T3CKI I ST |Timer3 external clock input.
CCP5 I/O ST |Capture 5 input/Compare 5 output/PWMS5 output.
KBI1 I ST |Interrupt-on-change pin.
Legend: 1°C™ =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
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The use of the flag and control bits in the OSCCON
register is discussed in more detail in Section 4.0
“Power-Managed Modes”.

Note 1: The Timer1/3/5/7 oscillator must be
enabled to select the secondary clock
source. The Timerx oscillator is enabled by
setting the SOSCEN bit in the Timerx Con-
trol register (TxXCON<3>). If the Timerx
oscillator is not enabled, then any attempt
to select a secondary clock source when
executing a SLEEP instruction will be
ignored.

2: It is recommended that the Timerx
oscillator be operating and stable before
executing the SLEEP instruction or a very
long delay may occur while the Timerx
oscillator starts.

3.3.2.1 System Clock Selection and Device
Resets

Since the SCSx bits are cleared on all forms of Reset,
this means the primary oscillator defined by the
FOSC<3:0> Configuration bits is used as the primary
clock source on device Resets. This could either be the
internal oscillator block by itself, or one of the other
primary clock sources (HS, EC, XT, LP, External RC
and PLL-enabled modes).

In those cases when the internal oscillator block, with-
out PLL, is the default clock on Reset, the Fast RC
Oscillator (INTOSC) will be used as the device clock
source. It will initially start at 8 MHz; the postscaler
selection that corresponds to the Reset value of the
IRCF<2:0> bits (‘110’).

Regardless of which primary oscillator is selected,
INTOSC will always be enabled on device power-up. It
serves as the clock source until the device has loaded
its configuration values from memory. It is at this point
that the FOSCx Configuration bits are read and the
oscillator selection of the operational mode is made.

Note that either the primary clock source or the internal
oscillator will have two bit setting options for the possible
values of the SCS<1:0> bits, at any given time.

3.3.3 OSCILLATOR TRANSITIONS

PIC18F66K80 family devices contain circuitry to
prevent clock “glitches” when switching between clock
sources. A short pause in the device clock occurs
during the clock switch. The length of this pause is the
sum of two cycles of the old clock source and three to
four cycles of the new clock source. This formula
assumes that the new clock source is stable.

Clock transitions are discussed in greater detail in
Section 4.1.2 “Entering Power-Managed Modes”.

3.4 RC Oscillator

For timing-insensitive applications, the RC and RCIO
Oscillator modes offer additional cost savings. The actual
oscillator frequency is a function of several factors:

» Supply voltage

» Values of the external resistor (REXT) and capacitor
(CexT)

» Operating temperature

Given the same device, operating voltage and tempera-

ture, and component values, there will also be unit to unit
frequency variations. These are due to factors such as:

* Normal manufacturing variation

« Difference in lead frame capacitance between
package types (especially for low CEXT values)

 Variations within the tolerance of the limits of
REXT and CEXT

In the RC Oscillator mode, the oscillator frequency,
divided by 4, is available on the OSC2 pin. This signal
may be used for test purposes or to synchronize other
logic. Figure 3-2 shows how the R/C combination is
connected.

FIGURE 3-2: RC OSCILLATOR MODE

VDD

REXT
? 0SC1 | Internal
. AN Clock
CEXTl L—,

= PIC18F66K80

~%— 0OSC2/CLKO
Fosc/4

Vss —

Recommended values: 3 kQ < REXT < 100 kQ
20 pF < CeExT < 300 pF

The RCIO Oscillator mode (Figure 3-3) functions like
the RC mode, except that the OSC2 pin becomes an
additional general purpose /O pin. The /O pin
becomes bit 6 of PORTA (RAB).

FIGURE 3-3: RCIO OSCILLATOR MODE
VbD
REXT
Internal
0SC1
l . {>T_> Clock
CEXT. l] |
Ves = = PIC18F66K80
RA6 <«—» I/O (OSC2)
Recommended values: 3 kQ < REXT <100 kQ
20 pF < CEXT < 300 pF

© 2010-2012 Microchip Technology Inc.

DS39977F-page 57



PIC18F66K80 FAMILY

FIGURE 5-4:

TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 1
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FIGURE 5-5:

TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 2

VDD

MCLR

INTERNAL POR

PWRT TIME-OUT

OST TIME-OUT
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/

g

—
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FIGURE 5-6: SLOW RISE TIME (MCLR TIED TO VDD, VDD RISE > TPWRT)
5V
VDD ov Y
MCLR -
TPWRT
PWRT TIME-OUT |
«— TOST

OST TIME-OUT

INTERNAL RESET
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6.1.34 Stack Full and Underflow Resets

Device Resets on stack overflow and stack underflow
conditions are enabled by setting the STVREN bit
(CONFIG4L<0>). When STVREN is set, a full or under-
flow condition will set the appropriate STKFUL or
STKUNF bit and then cause a device Reset. When
STVREN is cleared, a full or underflow condition will set
the appropriate STKFUL or STKUNF bit, but not cause
a device Reset. The STKFUL or STKUNF bits are
cleared by the user software or a Power-on Reset.

6.1.4 FAST REGISTER STACK

A Fast Register Stack is provided for the STATUS,
WREG and BSR registers to provide a “fast return”
option for interrupts. This stack is only one level deep
and is neither readable nor writable. It is loaded with the
current value of the corresponding register when the
processor vectors for an interrupt. All interrupt sources
will push values into the Stack registers. The values in
the registers are then loaded back into the working
registers if the RETFI E, FAST instruction is used to
return from the interrupt.

If both low and high-priority interrupts are enabled, the
Stack registers cannot be used reliably to return from
low-priority interrupts. If a high-priority interrupt occurs
while servicing a low-priority interrupt, the Stack
register values stored by the low-priority interrupt will
be overwritten. In these cases, users must save the key
registers in software during a low-priority interrupt.

Ifinterrupt priority is not used, all interrupts may use the
Fast Register Stack for returns from interrupt. If no
interrupts are used, the Fast Register Stack can be
used to restore the STATUS, WREG and BSR registers
at the end of a subroutine call. To use the Fast Register
Stack for a subroutine call, a CALL | abel , FAST
instruction must be executed to save the STATUS,
WREG and BSR registers to the Fast Register Stack. A
RETURN, FAST instruction is then executed to restore
these registers from the Fast Register Stack.

Example 6-1 shows a source code example that uses
the Fast Register Stack during a subroutine call and
return.
EXAMPLE 6-1: FAST REGISTER STACK
CODE EXAMPLE

; STATUS, WREG, BSR

; SAVED | N FAST REG STER

; STACK

CALL SUB1, FAST

SuB1 .

L]
RETURN FAST ; RESTORE VALUES SAVED

;I N FAST REG STER STACK

6.1.5 LOOK-UP TABLES IN PROGRAM
MEMORY

There may be programming situations that require the
creation of data structures, or look-up tables, in
program memory. For PIC18 devices, look-up tables
can be implemented in two ways:

* Computed GOTO
» Table Reads

6.1.5.1 Computed GOTO

A computed GOTOis accomplished by adding an offset
to the Program Counter. An example is shown in
Example 6-2.

A look-up table can be formed with an ADDW- PCL
instruction and a group of RETLW nn instructions. The
W register is loaded with an offset into the table before
executing a call to that table. The first instruction of the
called routine is the ADDWF PCL instruction. The next
instruction executed will be one of the RETLW nn
instructions that returns the value, ‘nn’, to the calling
function.

The offset value (in WREG) specifies the number of
bytes that the Program Counter should advance and
should be multiples of two (LSb = 0).

In this method, only one data byte may be stored in
each instruction location and room on the return
address stack is required.

EXAMPLE 6-2: COMPUTED GOTOUSING

AN OFFSET VALUE

MOVF OFFSET, W
CALL TABLE
ORG nn00h
TABLE ADDW PCL
RETLW nnh
RETLW nnh
RETLW nnh

6.1.5.2 Table Reads

A better method of storing data in program memory
allows two bytes of data to be stored in each instruction
location.

Look-up table data may be stored two bytes per
program word while programming. The Table Pointer
(TBLPTR) specifies the byte address and the Table
Latch (TABLAT) contains the data that is read from the
program memory. Data is transferred from program
memory one byte at a time.

The table read operation is discussed further in
Section 7.1 “Table Reads and Table Writes”.

© 2010-2012 Microchip Technology Inc.
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REGISTER 10-18: IPR5: PERIPHERAL INTERRUPT PRIORITY REGISTER 5

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
IRXIP WAKIP ERRIP TXB2IP TXB1IP TXBOIP RXB1IP RXBOIP/
FIFOFIE
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’ = Bitis cleared x = Bit is unknown
bit 7 IRXIP: Invalid Message Received Interrupt Priority bits

1 = High priority
0 = Low priority

bit 6 WAKIP: Bus Wake-up Activity Interrupt Priority bit
1 = High priority
0 = Low priority

bit 5 ERRIP: CAN Bus Error Interrupt Priority bit
1 = High priority
0 = Low priority

bit 4 TXB2IP: Transmit Buffer 2 Interrupt Priority bit
1 = High priority
0 = Low priority

bit 3 TXB1IP: Transmit Buffer 1 Interrupt Priority bit
1 = High priority
0 = Low priority

bit 2 TXBOIP: Transmit Buffer O Interrupt Priority bit
1 = High priority
0 = Low priority

bit 1 RXB1IP: Receive Buffer 1 Interrupt Priority bit

Mode O:

1 = High priority for Receive Buffer 1
0 = Low priority for Receive Buffer 1
Modes 1 and 2:

1 = High priority for received messages
0 = Low priority for received messages
bit 0 RXBOIP/FIFOFIP: Receive Buffer O Interrupt Priority bit

Mode O:

1 = High priority for Receive Buffer 0
0 = Low priority for Receive Buffer 0
Mode 1:

Unimplemented: Read as ‘0’

Mode 2:

FIFOFIE: FIFO Full Interrupt Flag bit
1 = High priority

0 = Low priority
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TABLE 11-4: SUMMARY OF REGISTERS ASSOCIATED WITH PORTB

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
LATB LATB7 LATB6 LATBS LATB4 LATB3 LATB2 LATB1 LATBO
TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF
INTCON2 RBPU INTEDGO | INTEDG1 | INTEDG2 | INTEDG3 | TMROIP INT3IP RBIP
INTCONS3 INT2IP INT1IP INT3IE INT2IE INT1IE INT3IF INT2IF INT1IF
ODCON SSPOD | CCP50D | CCP40D | CCP3OD | CCP20D | CCP10D U20D uU10D
ANCON1 — ANSEL14 | ANSEL13 | ANSEL12 | ANSEL11 | ANSEL10 | ANSEL9 | ANSELS8
Legend: Shaded cells are not used by PORTB.

DS39977F-page 180
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16.3 Timer3 16-Bit Read/Write Mode

Timer3 can be configured for 16-bit reads and writes
(see Figure 16.3). When the RD16 control bit
(T3CON<1>) is set, the address for TMR3H is mapped
to a buffer register for the high byte of Timer3. A read
from TMR3L will load the contents of the high byte of
Timer3 into the Timer3 High Byte Buffer register. This
provides users with the ability to accurately read all
16 bits of Timer3 without having to determine whether a
read of the high byte, followed by a read of the low byte,
has become invalid due to a rollover between reads.

A write to the high byte of Timer3 must also take place
through the TMR3H Buffer register. The Timer3 high
byte is updated with the contents of TMR3H when a
write occurs to TMR3L. This allows users to write all
16 bits to both the high and low bytes of Timer3 at once.

The high byte of Timer3 is not directly readable or
writable in this mode. All reads and writes must take
place through the Timer3 High Byte Buffer register.

Writes to TMR3H do not clear the Timer3 prescaler.
The prescaler is only cleared on writes to TMR3L.

16.4 Using the SOSC Oscillator as the
Timer3 Clock Source

The SOSC internal oscillator may be used as the clock

source for Timer3. It can be enabled in one of these

ways:

» Setting the SOSCEN bit in either the T1ICON or
T3CON register (TXCON<3>)

» Setting the SOSCGO bit in the OSCCON2 register
(OSCCON2<3>)

» Setting the SCSx bits to secondary clock source in
the OSCCON register (OSCCON<1:0> = 01)

The SOSCGO bit is used to warm up the SOSC so that
it is ready before any peripheral requests it.

To use it as the Timer3 clock source, the TMR3CSx bits
must also be set. As previously noted, this also config-
ures Timer3 to increment on every rising edge of the
oscillator source.

The SOSC oscillator is described in Section 14.5
“SOSC Oscillator”.

© 2010-2012 Microchip Technology Inc.
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REGISTER 20-1: CCP1CON: ENHANCED CAPTURE/COMPARE/PWM1 CONTROL

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
P1M1 P1MO DC1B1 DC1B0 CCP1M3 CCP1M2 CCP1M1 CCP1MO
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 7-6 P1M<1:0>: Enhanced PWM Output Configuration bits

If CCP1M<3:2> = 00, 01, 10:

xX = P1A assigned as capture/compare input/output; P1B, P1C and P1D assigned as port pins

If CCP1M<3:2>=11:

00 = Single output: P1A, P1B, P1C and P1D are controlled by steering (see Section 20.4.7 “Pulse
Steering Mode”)

01 = Full-bridge output forward: P1D is modulated; P1A is active; P1B, P1C is inactive

10 = Half-bridge output: P1A, P1B are modulated with dead-band control; P1C and P1D are
assigned as port pins

11 = Full-bridge output reverse: P1B is modulated; P1C is active; P1A and P1D are inactive

bit 5-4 DC1B<1:0>: PWM Duty Cycle bit 1 and bit 0

Capture mode:
Unused.

Compare mode:

Unused.

PWM mode:

These bits are the two LSbs of the 10-bit PWM duty cycle. The eight MSbs of the duty cycle are found
in CCPRI1L.

bit 3-0 CCP1M<3:0>: ECCP1 Mode Select bits

0000 = Capture/Compare/PWM off (resets ECCP1 module)

0001 = Reserved

0010 = Compare mode: Toggle output on match

0011 = Capture mode

0100 = Capture mode: Every falling edge

0101 = Capture mode: Every rising edge

0110 = Capture mode: Every fourth rising edge

0111 = Capture mode: Every 16t rising edge

1000 = Compare mode: Initialize ECCP1 pin low, set output on compare match (set CCP1IF)

1001 = Compare mode: Initialize ECCP1 pin high, clear output on compare match (set CCP1IF)

1010 = Compare mode: Generate software interrupt only, ECCP1 pin reverts to I/O state

1011 = Compare mode: Trigger special event (ECCP1 resets TMR1 or TMR3, starts A/D conversion,
sets CCP1IF bit)

1100 = PWM mode: P1A and P1C are active-high; P1B and P1D are active-high

1101 = PWM mode: P1A and P1C are active-high; P1B and P1D are active-low

1110 = PWM mode: P1A and P1C are active-low; P1B and P1D are active-high

1111 = PWM mode: P1A and P1C are active-low; P1B and P1D are active-low
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2145 GENERAL CALL ADDRESS
SUPPORT

The addressing procedure for the 12C bus is such that
the first byte after the Start condition usually
determines which device will be the slave addressed by
the master. The exception is the general call address
which can address all devices. When this address is
used, all devices should, in theory, respond with an
Acknowledge.

The general call address is one of eight addresses
reserved for specific purposes by the I°C protocol. It
consists of all ‘0’s with R/W = 0.

The general call address is recognized when the
General Call Enable bit, GCEN, is enabled
(SSPCON2<7> set). Following a Start bit detect, eight
bits are shifted into the SSPSR and the address is
compared against the SSPADD. It is also compared to
the general call address and fixed in hardware.

FIGURE 21-17:

If the general call address matches, the SSPSR is
transferred to the SSPBUF, the BF flag bit is set (eighth
bit), and on the falling edge of the ninth bit (ACK bit),
the SSPIF interrupt flag bit is set.

When the interrupt is serviced, the source for the
interrupt can be checked by reading the contents of the
SSPBUF. The value can be used to determine if the
address was device-specific or a general call address.

In 10-Bit Addressing mode, the SSPADD is required to
be updated for the second half of the address to match
and the UA bit is set (SSPSTAT<1>). If the general call
address is sampled when the GCEN bit is set, while the
slave is configured in 10-Bit Addressing mode, then the
second half of the address is not necessary, the UA bit
will not be set and the slave will begin receiving data
after the Acknowledge (Figure 21-17).

SLAVE MODE GENERAL CALL ADDRESS SEQUENCE

(7 OR 10-BIT ADDRESSING MODE)

Address is Compared to General Call Address
l after ACK, set interrupt

T RW =0 Receiving Data ACK

“on ‘._\ : General Call Address ACK/ D7 @Emmmmm

SCL

8!

SSPIF

—

BF (SSPSTAT<0>)

SSPOV (SSPCON1<6>)

I |— Cleared in software
SSPBUF is read

GCEN (SSPCON2<7>)

5 : ’7
— —
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2146 MASTER MODE

Master mode is enabled by setting and clearing the
appropriate SSPMx bits in SSPCON1 and by setting
the SSPEN bit. In Master mode, the SCL and SDA lines
are manipulated by the MSSP hardware if the TRIS bits
are set.

Master mode of operation is supported by interrupt
generation on the detection of the Start and Stop
conditions. The Stop (P) and Start (S) bits are cleared
from a Reset or when the MSSP module is disabled.
Control of the 12C bus may be taken when the P bit is
set, or the bus is Idle, with both the S and P bits clear.

In Firmware Controlled Master mode, user code
conducts all 1°C bus operations based on Start and
Stop bit conditions.

Once Master mode is enabled, the user has six
options.
1. Assert a Start condition on SDA and SCL.

2. Assert a Repeated Start condition on SDA and
SCL.

3. Write to the SSPBUF
transmission of data/address.

4. Configure the I2C port to receive data.

5. Generate an Acknowledge condition at the end
of a received byte of data.

6. Generate a Stop condition on SDA and SCL.

register initiating

Note: The MSSP module, when configured in
I2C Master mode, does not allow queueing
of events. For instance, the user is not
allowed to initiate a Start condition and
immediately write the SSPBUF register to
initiate transmission before the Start
condition is complete. In this case, the
SSPBUF will not be written to and the
WCOL bit will be set, indicating that a write
to the SSPBUF did not occur.

The following events will cause the MSSP Interrupt
Flag bit, SSPIF, to be set (and MSSP interrupt, if
enabled):

« Start condition

» Stop condition

» Data transfer byte transmitted/received

» Acknowledge transmitted

* Repeated Start

FIGURE 21-18: MSSP BLOCK DIAGRAM (I2CTM MASTER MODE)
< Internal SSPM<3:0>
Data Bus SSPADD<6:0>
Read Write 4‘7
| ssPBUF Baud
Rate
Generator
SDA Shift »
|X’ .- . l/\ SDA In Clock 5
= SSPSR 5l
[S]
P L ~| Msb LSb =
Qo (&) 7]
L g L =3
i Start bit, Stop bit, 4G_< = B8
2 Acknowledge 5 Sle
= =10
9 Generate % 2o
scL g 3 ME
> ° i
= o
| e
| ~
1 Start bit Detect
B Stop bit Detect
SCL In Write Collision Detect |—» Set/Reset S, P (SSPSTAT), WCOL (SSPCON1);
Clock Arbitration Set SSPIF, BCLIF;
Bus Collision State Counter for Reset ACKSTAT, PEN (SSPCONZ2)
End of XMIT/RCV
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TABLE 22-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER 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
BAUDCONT1 ABDOVF RCIDL RXDTP | TXCKP BRG16 — WUE ABDEN
SPBRGH1 EUSART1 Baud Rate Generator Register High Byte
SPBRG1 EUSART1 Baud Rate Generator Register Low Byte
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 | CCP4MD | CCP3MD | CCP2MD | CCP1MD | UART2MD | UART1MD | SSPMD
ODCON SSPOD CCP50D | CCP40OD | CCP30OD | CCP20D | CCP10D u20D uU10D
Legend: — =unimplemented, read as ‘0’. Shaded cells are not used for synchronous master reception.
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REGISTER 27-19: RXBnDLC: RECEIVE BUFFER ‘n’ DATA LENGTH CODE REGISTERS [0 <n <1]

u-0 R-x R-x R-x R-x R-x R-x R-x
— RXRTR RB1 RO DLC3 DLC2 DLCA1 | DLCO
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 Unimplemented: Read as ‘0’
bit 6 RXRTR: Receiver Remote Transmission Request bit

1 = Remote transfer request
0 = No remote transfer request

bit 5 RB1: Reserved bit 1

Reserved by CAN Spec and read as ‘0.
bit 4 RBO: Reserved bit 0

Reserved by CAN Spec and read as ‘0’.
bit 3-0 DLC<3:0>: Data Length Code bits

1111 = Invalid

1110 = Invalid

1101 = Invalid

1100 = Invalid

1011 = Invalid

1010 = Invalid

1001 = Invalid

1000 = Data length = 8 bytes
0111 = Data length = 7 bytes
0110 = Data length = 6 bytes
0101 = Data length = 5 bytes
0100 = Data length = 4 bytes
0011 = Data length = 3 bytes
0010 = Data length = 2 bytes
0001 = Data length = 1 byte

0000 = Data length = 0 bytes

REGISTER 27-20: RXBnDm: RECEIVE BUFFER ‘n’ DATA FIELD BYTE ‘m’ REGISTERS
[0<n<1,0<m<7]

R-x R-x R-x R-x R-x R-x R-x R-x
RXBnDm7 | RXBnDm6 ‘ RXBnDm5 | RXBnDm4 | RXBnDm3 RXBnDm2 RXBnDm1 RXBnDmO
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’ = Bitis cleared x = Bit is unknown

bit 7-0 RXBnDm<7:0>: Receive Buffer n Data Field Byte m bits (where 0 <n<1and0<m<7)
Each receive buffer has an array of registers. For example, Receive Buffer 0 has 8 registers: RXBODO
to RXBOD7.
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REGISTER 27-28: BnEIDH: TX/RX BUFFER ‘n’ EXTENDED IDENTIFIER REGISTERS,
HIGH BYTE IN RECEIVE MODE [0 < n <5, TXnEN (BSELO<n>) = 0]

R-x R-x R-x R-x R-x R-x R-x R-x
EID15 EID14 EID13 ED12 | ED1M | ED10 | ED9 | EID8
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 7-0 EID<15:8>: Extended Identifier bits

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

REGISTER 27-29: BnEIDH: TX/RX BUFFER ‘n’ EXTENDED IDENTIFIER REGISTERS,
HIGH BYTE IN TRANSMIT MODE [0 < n <5, TXnEN (BSELO<n>) = 1]®

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID15 EID14 EID13 ED12 | EDMM [ EDI0 | EID9 | EID8
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 7-0 EID<15:8>; Extended Identifier bits

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

REGISTER 27-30: BnEIDL: TX/RX BUFFER ‘n’ EXTENDED IDENTIFIER REGISTERS,
LOW BYTE IN RECEIVE MODE [0 < n <5, TXnEN (BSEL<n>) = 0]®

R-x R-x R-x R-x R-x R-x R-x R-x
EID7 EID6 EID5 ED4 | ED3 | ED2 | ED1 | EIDO
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’ = Bitis cleared x = Bit is unknown
bit 7-0 EID<7:0>: Extended Identifier bits

Note 1: These registers are available in Mode 1 and 2 only.
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29.1.1 STANDARD INSTRUCTION SET
ADDLW ADD Literal to W ADDWEF ADD W to f
Syntax: ADDLW  k Syntax: ADDWF  f{d{.a}}
Operands: 0<k<255 Operands: 0<f<255
I~ d € [0,1]
Operation: W)+k—->W
P W) +k— ae[01]
Status Affected: N, 0V, C,DC, zZ .
Operation: (W) + (f) —> dest
Encoding: 0000 1111 kkkk kkkk
"9 | | | | | Status Affected: N, OV, C, DC, Z
Description: The contents of W are added to the .
8-bit literal ‘k’ and the result is placed in Encoding: ‘ 0010 | O1da ‘ frff | frff ‘
W. Description: Add W to register f'. If ‘d” is ‘0’, the
Words: 1 result is stored in W..If ‘o’ i:s 1, tlhe
result is stored back in register ‘f
Cycles: 1 (default).
Q Cycle Activity: If ‘a’ is ‘0’, the Access Bank is selected.
Q1 Q2 Q3 Q4 If ‘a’is ‘1’, the BSR is used to select the
Decode Read Process Write to GPR bank.
literal ‘K’ Data w If ‘@’ is ‘0" and the extended instruction
set is enabled, this instruction operates
Exambple: ADDLW  15h in Indexed Literal Offset Addressing
] mode whenever f <95 (5Fh). See
Before Instruction Section 29.2.3 “Byte-Oriented and
W = 10h Bit-Oriented Instructions in Indexed
After Instruction Literal Offset Mode” for details.
W = 25h
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to
register ‘f Data destination
Example: ADDWF REG 0, O
Before Instruction
W = 17h
REG = 0C2h
After Instruction
W = 0D%h
REG = 0C2h

Note:  All PIC18 instructions may take an optional label argument preceding the instruction mnemonic for use in
symbolic addressing. If a label is used, the instruction format then becomes: {label} instruction argument(s).
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MOVLW Move Literal to W
Syntax: MOVLW k
Operands: 0<k<255
Operation: k—>W
Status Affected: None
Encoding: | 0000 ‘ 1110 ‘ kkkk | kkkk |
Description: The eight-bit literal ‘k’ is loaded into W.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to
literal 'k’ Data W
Example: MOVLW 5Ah
After Instruction
W = 5Ah

MOVWF Move W to f

Syntax: MOVWF  f{,a}

Operands: 0<f<255
a e [0,1]

Operation: (W) > f

Status Affected: None

Encoding: | o110 | 111a | fef | fff |

Description: Move data from W to register ‘f’.
Location ‘f' can be anywhere in the
256-byte bank.
If ‘@’ is ‘0’, the Access Bank is selected.

Words:
Cycles:

Q Cycle Activity:

Q1

If ‘a’is ‘1’, the BSR is used to select the
GPR bank.

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 29.2.3 “Byte-Oriented and
Bit-Oriented Instructions in Indexed
Literal Offset Mode” for details.

1
1

Q2 Q3 Q4

Decode

Read Process Write
register ‘f Data register ‘f

Example:

MOVWF REG, 0

Before Instruction

W
REG

After Instruction

W
REG

4Fh
FFh

4Fh
4Fh
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31.2 DC Characteristics: Power-Down and Supply Current
PIC18F66K80 Family (Industrial/Extended) (Continued)

. Standard Operating Conditions (unless otherwise stated)
Plcaﬁgﬁgmggéﬁg%d) Operating temperature -40°C < TA < +85°C for industrial
-40°C < TA < +125°C for extended
P?\:zm Device Typ Max | Units Conditions
Supply Current (Ipp) Cont.23)
PIC18LFXXK80 1.4 4 MA -40°C
24 6 MA +25°C @
S VDD = 1.8V
3.6 10 WA +60°C Regulator Disabled
4.6 12 pA +85°C
9.0 20 MA +125°
PIC18LFXXK80 2 5 MA -40°C
10 18 MA +25°C @
S VDD = 3.3V
M 22 WA +60°C Regulator Disabled
13 30 MA +85°C
17 20 | pA T125° Fosc = 32 kHz®)
- (SEC_IDLE mode,
PIC18FXXK80 55 150 pA +25°C SOSCSELXx = 01)
55 150 pA +60°C .
5 VDD = 3.3V
R 20 [ T Regulator Enabled
60 160 pA +125°C
75 170 pA +25°C
PIC18FXXK80 53 160 pA -40°C
62 160 pA +25°C “
5 VDD = 5V
70 160 WA REOIC Regulator Enabled
85 170 pA +85°C
100 180 pA +125°C

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 a high-impedance state and tied to VDD or Vss, and all features that add delta
current are disabled (such as WDT, SOSC 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 /O pins tri-stated, pulled to VDD;
MCLR = VbD; WDT enabled/disabled as specified.

3: 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.

4:  For LF devices, RETEN (CONFIG1L<0>) = 1.

5:  For F devices, SRETEN (WDTCON<4>) = 1 and RETEN (CONFIG1L<0>) = 0.

© 2010-2012 Microchip Technology Inc. DS39977F-page 553



PIC18F66K80 FAMILY

TABLE 31-1: MEMORY PROGRAMMING REQUIREMENTS
Standard Operating Conditions
DC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pilrgm Sym Characteristic Min Typt Max | Units Conditions
Internal Program Memory
Programming Specifications(®
D110 |VPP Voltage on MCLR/VPP/RES5 pin | VDD + 1.5 — 10 V  |(Note 3, Note 4)
D113 |IbbP  |Supply Current during — — 10 mA
Programming
Data EEPROM Memory (Note 2)
D120 |ED Byte Endurance 100K 1000K — E/W |[-40°C to +125°C
D121 |VbRw |VDD for Read/Write 1.8 — 55 V  |Using EECON to read/write
PIC18FXXKXX devices
1.8 — 3.6 V  |Using EECON to read/write
PIC18LFXXKXX devices
D122 |Tpew |Erase/Write Cycle Time — 4 — ms
D123 |TReTD |Characteristic Retention 20 — — Year |Provided no other
specifications are violated
D124 |TRer |Number of Total Erase/Write ™M 10M — E/W |-40°C to +125°C
Cycles before Refresh@
Program Flash Memory
D130 |EP Cell Endurance 1K 10K — E/W |-40°C to +125°C
D131 |VPrR |VDD for Read 1.8 — 55 V  |PIC18FXXKXX devices
1.8 — 3.6 V  |PIC18LFXXKXX devices
D132B |VPEW |Voltage for Self-Timed Erase or
Write Operations
VDD 1.8 — 5.5 V  |PIC18FXXKXX devices
D133A |Tiw Self-Timed Write Cycle Time — 2 — ms
D134 |TReTD |Characteristic Retention 20 — — Year |Provided no other
specifications are violated
D135 |IbbP  |Supply Current during — — 10 mA
Programming
D140 |Twe |Writes per Erase Cycle — — 1 For each physical address
1 Datain “Typ” column is at 3.3V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.
Note 1: These specifications are for programming the on-chip program memory through the use of table write
instructions.
2. Refer to Section 8.8 “Using the Data EEPROM” for a more detailed discussion on data EEPROM
endurance.
3: Required only if Single-Supply Programming is disabled.
4: The MPLAB® ICD 2 does not support variable VPP output. Circuitry to limit the ICD2 VPP voltage must be

placed between the ICD 2 and target system when programming or debugging with the ICD2.
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FIGURE 31-21: A/D CONVERSION TIMING

BSF ADCONO, GOY . |

gf X o X o XXXz X X o X

ADRES OLD_DATA X NEW_DATA
ADIF —' l: Tey (Note 1)
GO ! DONE
SAMPLE SAMPLING STOPPED |

Note 1: Ifthe A/D clock source is selected as RC, a time of TCy is added before the A/D clock starts. This allows the SLEEP instruction to

— | - (Note 2)

131 l
Q4 ! - - l

! 130 e

be executed.
2: This is a minimal RC delay (typically 100 ns), which also disconnects the holding capacitor from the analog input.

TABLE 31-26: A/D CONVERSION REQUIREMENTS
Pilr:m Symbol Characteristic Min Max Units Conditions
130  |TaD A/D Clock Period 08 | 1250 | us |Tosc based, VREF > 3.0V
1.4 25(1) us |VoD = 3.0V; Tosc based,
VREF full range
— 1 us |A/D RC mode
— 3 us |VDD = 3.0V; A/D RC mode
131 TCNV Conversion Time 14 15 TAD
(not including acquisition time)(z)
132 |Taca  |Acquisition Time®) 14 — us |-40°C to +125°C
135 Tswc Switching Time from Convert - Sample — (Note 4)
TBD |Tois Discharge Time 0.2 — us |[-40°C to +125°C
Note 1: The time of the A/D clock period is dependent on the device frequency and the TAD clock divider.
2: ADRES registers may be read on the following TcY cycle.
3: The time for the holding capacitor to acquire the “New” input voltage when the voltage changes full scale
after the conversion (VDD to Vss or Vss to VDD). The source impedance (Rs) on the input channels is 50Q.
4: On the following cycle of the device clock.
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TRISC RegiSter.....ccouiiiiiiiieiieiie e 181
PORTD

Associated Registers ..........cccoveeiiiiiie i 186

LATD RegiSter ....cooiiiiiiiiieiieieeeeeceee e 184

PORTD REGISter ......ccveiiiiiiiiiiiciiieieeeeeee e 184

TRISD ReGISter.....eiiiiieiiiiiieeieieee e 184
PORTE

Associated Registers ..........ccocevviiniiiiiciiiieccees 188

LATE Register.......coooiiiiiiiiiee e 187

PORTE REQIStEr ......eeiiiiiiiiieee e 187

REO/ANS/RD PiN......oooooeoeieeeeieeee e 192

RE1/ANG/CTOUT/WR PiNl.eveveeeeeeeeeeeesreeeeseseeses 192

RE2/AN7/C20UT/CS PiN.....ooooooooeeeeeee 192
TRISE ReGIStEr .....ooiuviiiiiiieicee e 187
PORTF
Associated Registers ..........ccocovviiiiiiiieiiicieeees 189
LATF Register
PORTF REQISLEN .....eeiiviiiiiieiieiieeciie e 189
TRISF Register ......coouviiiiiiieiiee e 189
PORTG
Associated Registers ..........cccoveiiiiiiii e 191
LATG ReGIStEr ....ooviiiiiiiiiciccieeeeeceee e
PORTG Register...
TRISG ReGISter.....coiiieiiiiiiiieieie e 190
Power-Managed Modes.............ccocoviiiiniiniieniccecece
and EUSART Operation..
and PWM Operation .........ccccccoceveeiiieeeciee e
and SP1 Operation .........c.cceveeeeieiecieeeceeseee e
Clock Transitions and Status Indicators.
ENterinNg..ccoceeee e 65
Exiting Idle and Sleep Modes ..........cccccceviiinieiieeenn. 76
Without an Oscillator Start-up Delay.. ....76
Idle MOdES .......ooviiiiiiiieceee e ... 70
PRI_IDLE... .71
RC_IDLE....... e 12
SEC_IDLE......ccccuenee. e 71
Multiple Sleep Commands . ...66
Run Modes........c.cccevvueennee. ...66
PRI_RUN ... ...66
RC_RUN....... .67
SEC_RUN.. ...66
Selecting ........ ...65
Sleep Mode........ccoevevviiiniiiieiiene 70
OSC1 and OSC2 Pin States.......c.ccceeeeriercncennnn. 63
Summary (tabl) .........ccooiiiiiiiie i
Power-on Reset (POR)
Oscillator Start-up Timer (OST) ......cccovveeviiiiiiiieeiees 84
Power-up Timer (PWRT) ....ccoiiiiiiiiiieie e 83
Time-out Sequence
Power-up Delays...........cooeiiiiiiiiiiiieeeeeee e
Power-up Timer (PWRT)......cccoiiiiiiieiiiee e 63, 83
Prescaler, Capture
Prescaler, TIMer0...........ccooeiiiiiieieeeciieieeee et
Prescaler, TIMer2 .........coooiiiiiiiie e

PRI_IDLE Mode
PRI_RUN Mode

Program Counter (PC) .......coooiiiiiiiiiieiieee e 103
PCL, PCH and PCU Registers
PCLATH and PCLATU Registers .........ccccooenuerneene 103
Program Memory
Code Protection ..........cccceerieoiiiiiciiesenece e 480
Extended Instruction Set............c.ccoiviiiiiiniiiee 125

Hard Memory Vectors..........cccccvevinieiniciecnicene 102
INSEIUCHIONS ..o
Two-Word ..
Interrupt VECIOr .......occiiiiiiice e
LOOK-Up TabIes ........ccovuieiiiiiiiec e
Memory Maps........
Hard Vectors..... ... 102
Reset Vector..........ccvveevieiiiciicces ... 102
Program Verification and Code Protection .. ... 479
Associated Registers.............. ... 480
Programming, Device Instructions............cccccecieniiiiienns 483
PSP.See Parallel Slave Port.
Pulse-Width Modulation. See PWM (CCP Module).
PUSH ... 512
PUSH and POP Instructions............ccccevveeveneevenicneneene 104
PUSHL ..o 528
PWM (CCP Module)
Associated Registers..........cccovviiiiiiiiiccnec 264
Duty CyCle ..o 263
Example Frequencies/Resolutions ...
Period ... 262
Setup for PWM Operation..........c.cccoeveviiieniennnenene. 263
TMR2 to PR2 Match ......cooveiiiiiiecece e 262
PWM (ECCP Module)
Effects of a Reset ..o 285
Operation in Power-Managed Modes
Operation with Fail-Safe Clock Monitor.................... 285
Pulse Steering Mode ..........ccooiiiiiiiiiiiieen 282
Steering Synchronization.............cccccevvviiiinienneenee. 284
PWM Mode. See Enhanced Capture/Compare/PWM...... 271
Q
Q ClOCK ..t e 263
R
RAM. See Data Memory.
RC_IDLE Mode.... .72
RC_RUN Mode.... ... 67
RCALL ...t 513
RCON Register
Bit Status During Initialization .............cccccoeoiiiiiiiens 87
Reader RESPONSE.........cooiiiiiiiiieieeceeeeeeee e
Receiver Warning .........ccoccooviiiiieiiciiceeccee e
Reference Clock Output
Register File.......cccooiii e
Register File Summary .........ccocoeeiiiiiiiniiiiicee,
Registers
ADCONO (A/D Control 0).....cccceoveerreeneeneeieseeeneens 358
ADCON1 (A/D Control 1).....ccceeieirieeeneeieseeeens 359
ADCON2 (A/D Control 2)......ccoceeeuemieieeneeienecnenens 360
ADRESH (A/D Result High Byte, Left Justified, ADFM =
0) 1t 362
ADRESH (A/D Result High Byte, Right Justified, ADFM
I I TP USSP 362
ADRESL (A/D Result Low Byte, Left Justified, ADFM = 0)
362
ADRESL (A/D Result Low Byte, Right Justified, ADFM =
) TS 363
ANCONO (A/D Port Configuration 0) ... ... 363
ANCONT1 (A/D Port Configuration 1) ...... ... 364
BAUDCONX (Baud Rate Control)........ .... 336
BIEO (Buffer Interrupt Enable 0) .........cccceeveiiieenen. 437

BnCON (TX/RX Buffer n Control, Receive Mode).... 413
BnCON (TX/RX Buffer n Control, Transmit Mode) ... 414
BnDLC (TX/RX Buffer n Data Length Code in Receive

MOAE) i 419
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