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If the IRCF bits were previously at a non-zero value or
if INTSRC was set before setting SCS1 and the
INTOSC source was already stable, the IOFS bit will
remain set.

On transitions from RC_RUN mode to PRI_RUN mode,
the device continues to be clocked from the INTOSC
multiplexer while the primary clock is started. When the

FIGURE 3-3:

primary clock becomes ready, a clock switch to the
primary clock occurs (see Figure 3-4). When the clock
switch is complete, the IOFS bit is cleared, the OSTS
bit is set and the primary clock is providing the device
clock. The IDLEN and SCS bits are not affected by the
switch. The INTRC source will continue to run if either
the WDT or the Fail-Safe Clock Monitor is enabled.

TRANSITION TIMING TO RC_RUN MODE
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TRANSITION TIMING FROM RC_RUN MODE TO PRI_RUN MODE
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TABLE 7-1: REGISTERS ASSOCIATED WITH DATA EEPROM MEMORY
Reset
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Values
on page
INTCON | GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE RBIE TMROIF INTOIF RBIF 51
EEADRH — — — — — —  |EEPROM Address 53
Register High Byte

EEADR |EEPROM Address Register Low Byte 53
EEDATA |EEPROM Data Register 53
EECON2 |EEPROM Control Register 2 (not a physical register) 53
EECON1 EEPGD CFGS — FREE WRERR | WREN WR RD 53
IPR2 OSCFIP | cMmIP( — EEIP BCLIP | HLVDIP | TMR3IP |ECCP1IPM| 53
PIR2 OSCFIF | CcMIF(M — EEIF BCLIF | HLVDIF | TMR3IF |ECCP1IF("| 54
PIE2 OSCFIE | CMIE(! — EEIE BCLIE | HLVDIE | TMR3IE |ECCP1IEM| 54
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used during Flash/EEPROM access.
Note 1: These bits are available in PIC18F4682/4685 devices and reserved in PIC18F2682/2685 devices.

© 2009 Microchip Technology Inc.
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8.0 8x8 HARDWARE MULTIPLIER

8.1 Introduction

All PIC18 devices include an 8 x 8 hardware multiplier
as part of the ALU. The multiplier performs an unsigned
operation and yields a 16-bit result that is stored in the
product register pair, PRODH:PRODL. The multiplier’s
operation does not affect any flags in the STATUS
register.

Making multiplication a hardware operation allows it to
be completed in a single instruction cycle. This has the
advantages of higher computational throughput and
reduced code size for multiplication algorithms and
allows the PIC18 devices to be used in many applica-
tions previously reserved for digital signal processors.
A comparison of various hardware and software
multiply operations, along with the savings in memory
and execution time, is shown in Table 8-1.

8.2

Example 8-1 shows the instruction sequence for an
8 x 8 unsigned multiplication. Only one instruction is
required when one of the arguments is already loaded
in the WREG register.

Example 8-2 shows the sequence to do an 8 x 8 signed
multiplication. To account for the signed bits of the
arguments, each argument’s Most Significant bit (MSb)
is tested and the appropriate subtractions are done.

Operation

EXAMPLE 8-1: 8 x 8 UNSIGNED
MULTIPLY ROUTINE
MOVF ARGl, W
MULWE ARG2 ; ARGl * ARG2 ->
; PRODH:PRODL
EXAMPLE 8-2: 8 x 8 SIGNED MULTIPLY
ROUTINE
MOVF ARG1l, W
MULWEF ARG2 ; ARGl * ARG2 ->
; PRODH:PRODL
BTFSC ARG2, SB ; Test Sign Bit
SUBWE PRODH, F ; PRODH = PRODH
- ARGl
MOVF ARG2, W
BTFSC ARG1l, SB ; Test Sign Bit
SUBWE PRODH, F ; PRODH = PRODH

- ARG2

TABLE 8-1: PERFORMANCE COMPARISON FOR VARIOUS MULTIPLY OPERATIONS
Program Cvcles Time
Routine Multiply Method Memory Il\lll
Words) | M3X) | @40 MHz | @ 10 MHz | @ 4 MHz
. Without hardware multiply 13 69 6.9 us 27.6 us 69 us
8 x 8 unsigned -
Hardware multiply 1 1 100 ns 400 ns 1us
. Without hardware multiply 33 91 9.1 us 36.4 us 91 us
8 x 8 signed -
Hardware multiply 6 6 600 ns 2.4 us 6 us
) Without hardware multiply 21 242 24.2 us 96.8 us 242 ps
16 x 16 unsigned -
Hardware multiply 28 28 28 s 11.2 us 28 us
. Without hardware multiply 52 254 25.4 us 102.6 us 254 us
16 x 16 signed -
Hardware multiply 35 40 4.0 ps 16.0 us 40 ps

© 2009 Microchip Technology Inc.
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13.0 TIMER2 MODULE

The Timer2 module incorporates the following features:

+ 8-bit timer and period registers (TMR2 and PR2,
respectively)

+ Readable and writable (both registers)

+ Software programmable prescaler (1:1, 1:4 and
1:16)

+ Software programmable postscaler (1:1 through
1:16)

* Interrupt on TMR2 to PR2 match

» Optional use as the shift clock for the MSSP
module

The module is controlled through the T2CON register
(Register 13-1), which enables or disables the timer
and configures the prescaler and postscaler. Timer2
can be shut off by clearing control bit, TMR20ON
(T2CON<2>), to minimize power consumption.

A simplified block diagram of the module is shown in
Figure 13-1.

13.1 Timer2 Operation

In normal operation, TMR2 is incremented from 00h on
each clock (Fosc/4). A 2-bit counter/prescaler on the
clock input gives direct input, divide-by-4 and divide-
by-16 prescale options. These options are selected by
the prescaler control bits, T2CKPS1:T2CKPSO0
(T2CON<1:0>). The value of TMR2 is compared to that
of the period register, PR2, on each clock cycle. When
the two values match, the comparator generates a
match signal as the timer output. This signal also resets
the value of TMR2 to 00h on the next cycle and drives
the output counter/postscaler (see Section 13.2
“Timer2 Interrupt”).
The TMR2 and PR2 registers are both directly readable
and writable. The TMR2 register is cleared on any
device Reset, while the PR2 register initializes at FFh.
Both the prescaler and postscaler counters are cleared
on the following events:
« a write to the TMR2 register
» a write to the T2CON register
« any device Reset (Power-on Reset, MCLR Reset,
Watchdog Timer Reset or Brown-out Reset)

TMR2 is not cleared when T2CON is written.

REGISTER 13-1: T2CON: TIMER2 CONTROL REGISTER

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— T20UTPS3 | T20UTPS2 | T20UTPS1 | T20UTPSO TMR20ON T2CKPS1 T2CKPSO0
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 6-3 T20UTPS3:T20UTPSO0: Timer2 Output Postscale Select bits

0000 = 1:1 Postscale
0001 = 1:2 Postscale

1111 = 1:16 Postscale
bit 2 TMR2ON: Timer2 On bit

1 =Timer2 is on
0 = Timer2 is off

bit 1-0 T2CKPS1:T2CKPSO0: Timer2 Clock Prescale Select bits

00 = Prescaler is 1
01 = Prescaleris 4
1x = Prescaleris 16

© 2009 Microchip Technology Inc.
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15.0 CAPTURE/COMPARE/PWM
(CCP1) MODULES
PIC18F2682/2685 devices have one CCP1 module.

PIC18F4682/4685 devices have two CCP1 (Capture/
Compare/PWM) modules. CCP1, discussed in this

The CCP1 module contains a 16-bit register which can
operate as a 16-bit Capture register, a 16-bit Compare
register or a PWM Master/Slave Duty Cycle register.
For the sake of clarity, all CCP1 module operation in the
following sections is described with respect to CCP1,
but is equally applicable to ECCP1.

chapter, implements standard Capture, Compare and
Pulse-Width Modulation (PWM) modes.

ECCP1 implements an Enhanced PWM mode. The
ECCP1 implementation is discussed in Section 16.0
“Enhanced Capture/Compare/PWM (ECCP1)
Module”.

Capture/ and Compare operations described in this
chapter apply to all standard and Enhanced CCP1
modules. The operations of PWM mode, described in
Section 15.4 “PWM Mode”, apply to CCP1 only.

REGISTER 15-1: CCP1CON: CAPTURE/COMPARE/PWM CONTROL REGISTER

U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — 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’ = Bitis cleared x = Bit is unknown

bit 7-6 Unimplemented: Read as ‘0’
bit 5-4 DC1B1:DC1B0: CCP1 Module PWM Duty Cycle bit 1 and bit 0
Capture mode:
Unused.
Compare mode:
Unused.
PWM mode:
These bits are the two LSbs (bit 1 and bit 0) of the 10-bit PWM duty cycle. The eight MSbs
(DC1B9:DC1B2) of the duty cycle are found in CCPR1L.
bit 3-0 CCP1M3:CCP1MO0: CCP1 Module Mode Select bits
0000 = Capture/Compare/PWM disabled (resets CCP1 module)
0001 = Reserved
0010 = Compare mode; toggle output on match (CCP1IF bit is set)
0011 = Reserved
0100 = Capture mode; every falling edge or CAN message received (time-stamp)(!)
0101 = Capture mode; every rising edge or CAN message received (time-stamp){!)
0110 = Capture mode; every 4th rising edge or every 4th CAN message received (time-stamp)(")
0111 = Capture mode; every 16th rising edge or every 16th CAN message received (time-stamp)“)
1000 = Compare mode; initialize CCP1 pin low; on compare match, force CCP1 pin high
(CCPIF bit is set)
1001 = Compare mode; initialize CCP pin high; on compare match, force CCP1 pin low
(CCPIF bit is set)
1010 = Compare mode; generate software interrupt on compare match (CCP1IF bit is set,
CCP1 pin reflects I/O state)
1011 = Compare mode; trigger special event; reset timer (TMR1 or TMR3, CCP1IF bit is set)
11xx = PWM mode
Note 1: Selected by CANCAP (CIOCON<4>) bit; overrides the CCP1 input pin source.

© 2009 Microchip Technology Inc. DS39761C-page 165
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16.0 ENHANCED CAPTURE/
COMPARE/PWM (ECCP1)
MODULE

Note: The ECCP1 module is implemented only
in PIC18F4682/4685 (40/44-pin) devices.

In PIC18F4682/4685 devices, ECCP1 is implemented
as a standard CCP1 module with Enhanced PWM
capabilities. These include the provision for 2 or 4
output channels, user-selectable polarity, dead-band

enhanced features are discussed in detail in
Section 16.4 “Enhanced PWM Mode”. Capture,
Compare and single output PWM functions of the
ECCP1 module are the same as described for the
standard CCP1 module.

The control register for the Enhanced CCP1 module is
shown in Register 16-1. It differs from the CCP1CON
register in the PIC18F2682/2685 devices in that the
two Most Significant bits are implemented to control
PWM functionality.

control and automatic shutdown and restart. The

REGISTER 16-1: ECCP1CON: ENHANCED CAPTURE/COMPARE/PWM 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-0
EPWM1MA1 EPWM1MO EDC1B1 EDC1B0 ECCP1M3 ECCP1M2 ECCP1M1 ECCP1MO
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 EPWM1M1:EPWM1MO: Enhanced PWM Output Configuration bits

If ECCP1M3:ECCP1M2 = 00, 01, 10:
xx = P1A assigned as Capture/Compare input/output; P1B, P1C, P1D assigned as port pins

If ECCP1M3:ECCP1M2 = 11:

00 = Single output: P1A modulated; P1B, P1C, P1D assigned as port pins

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

10 = Half-bridge output: P1A, P1B modulated with dead-band control; P1C, P1D assigned as port pins
11 = Full-bridge output reverse: P1B modulated; P1C active; P1A, P1D inactive

bit 5-4 EDC1B1:EDC1B0: ECCP1 Module 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 ECCPRI1L.

bit 3-0 ECCP1M3:ECCP1MO0: Enhanced CCP1 Mode Select bits

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

0001 = Reserved

0010 = Compare mode; toggle output on match

0011 = Reserved

0100 = Capture mode; every falling edge

0101 = Capture mode; every rising edge

0110 = Capture mode; every 4th rising edge

0111 = Capture mode; every 16th rising edge

1000 = Compare mode; initialize ECCP1 pin low; set output on compare match (set ECCP1IF)

1001 = Compare mode; initialize ECCP1 pin high; clear output on compare match (set ECCP1IF)

1010 = Compare mode; generate software interrupt only; ECCP1 pin reverts to 1/O state

1011 = Compare mode; trigger special event (ECCP1 resets TMR1 or TMR3, sets ECCP1IF bit and
starts the A/D conversion on ECCP1 match)

1100 = PWM mode; P1A, P1C active-high; P1B, P1D active-high

1101 = PWM mode; P1A, P1C active-high; P1B, P1D active-low

1110 = PWM mode; P1A, P1C active-low; P1B, P1D active-high

1111 = PWM mode; P1A, P1C active-low; P1B, P1D active-low

© 2009 Microchip Technology Inc. DS39761C-page 175
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REGISTER 17-3: SSPSTAT: MSSP STATUS REGISTER (I12C™ MODE)

R/W-0 R/W-0 R-0 R-0 R-0 R-0 R-0 R-0
SMP CKE D/A PO | s [ rWRY | uaA BF
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 SMP: Slew Rate Control bit

In Master or Slave mode:
1 = Slew rate control disabled for Standard Speed mode (100 kHz and 1 MHz)
0 = Slew rate control enabled for High-Speed mode (400 kHz)

bit 6 CKE: SMBus Select bit

In Master or Slave mode:
1 = Enable SMBus specific inputs
0 = Disable SMBus specific inputs
bit 5 D/A: Data/Address bit
In Master mode:
Reserved.
In Slave mode:
1 = Indicates that the last byte received or transmitted was data
0 = Indicates that the last byte received or transmitted was address
bit 4 P: Stop bit(!
1 = Indicates that a Stop bit has been detected last
0 = Stop bit was not detected last
bit 3 S: Start bit(")
1 = Indicates that a Start bit has been detected last
0 = Start bit was not detected last
bit 2 RIW: Read/Write Information bit (I2C mode only)(2-3)
In Slave mode:
1 =Read
0 = Write
In Master mode:
1 = Transmit is in progress
0 = Transmit is not in progress
bit 1 UA: Update Address bit (10-Bit Slave mode only)
1 = Indicates that the user needs to update the address in the SSPADD register
0 = Address does not need to be updated
bit 0 BF: Buffer Full Status bit
In Receive mode:
1 = Receive complete, SSPBUF is full
0 = Receive is not complete, SSPBUF is empty
In Transmit mode:

1 = Data transmit in progress (does not include the ACK and Stop bits), SSPBUF is full
0 = Data transmit complete (does not include the ACK and Stop bits), SSPBUF is empty

Note 1: This bit is cleared on Reset and when SSPEN is cleared.

2: This bit holds the R/W bit information following the last address match. This bit is only valid from the
address match to the next Start bit, Stop bit or not ACK bit.

3: ORing this bit with SEN, RSEN, PEN, RCEN or ACKEN will indicate if the MSSP is in Idle mode.

© 2009 Microchip Technology Inc. DS39761C-page 199
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REGISTER 18-2: RCSTA: RECEIVE STATUS AND CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R-0 R-0 R-x
SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
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 SPEN: Serial Port Enable bit

1 = Serial port enabled (configures RX/DT and TX/CK pins as serial port pins)
0 = Serial port disabled (held in Reset)
bit 6 RX9: 9-Bit Receive Enable bit
1 = Selects 9-bit reception
0 = Selects 8-bit reception
bit 5 SREN: Single Receive Enable bit

Asynchronous mode:
Don't care.

Synchronous mode — Master:

1 = Enables single receive

0 = Disables single receive

This bit is cleared after reception is complete.

Synchronous mode — Slave:
Don’t care.
bit 4 CREN: Continuous Receive Enable bit

Asynchronous mode:
1 = Enables receiver
0 = Disables receiver

Synchronous mode:
1 = Enables continuous receive until enable bit CREN is cleared (CREN overrides SREN)
0 = Disables continuous receive

bit 3 ADDEN: Address Detect Enable bit

Asynchronous mode 9-bit (RX9 =1):
1 = Enables address detection, enables interrupt and loads the receive buffer when RSR<8> is set
0 = Disables address detection, all bytes are received and ninth bit can be used as parity bit

Asynchronous mode 9-bit (RX9 = 0):
Don’t care.
bit 2 FERR: Framing Error bit
1 = Framing error (can be updated by reading RCREG register and receiving next valid byte)
0 = No framing error
bit 1 OERR: Overrun Error bit
1 = Overrun error (can be cleared by clearing bit CREN)
0 = No overrun error
bit 0 RX9D: 9th bit of Received Data
This can be an address/data bit or a parity bit and must be calculated by user firmware.

© 2009 Microchip Technology Inc. DS39761C-page 231
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TABLE 18-3: BAUD RATES FOR ASYNCHRONOUS MODES
SYNC = 0, BRGH =0, BRG16 =0
BR‘:$E Fosc = 40.000 MHz Fosc = 20.000 MHz Fosc = 10.000 MHz Fosc = 8.000 MHz
(K) Actual % SPBRG | Actual % SPBRG | Actual % SPBRG | Actual % SPBRG
Rate Error value Rate Error value Rate Error value Rate Error value
(K) (decimal) (K) (decimal) (K) (decimal) (K) (decimal)
0.3 — — — — — — — — — — — —
1.2 — — — 1.221 1.73 255 1.202 0.16 129 1.201 -0.16 103
24 2.441 1.73 255 2.404 0.16 129 2.404 0.16 64 2.403 -0.16 51
9.6 9.615 0.16 64 9.766 1.73 31 9.766 1.73 15 9.615 -0.16 12
19.2 19.531 1.73 31 19.531 1.73 15 19.531 1.73 — — —
57.6 56.818  -1.36 10 62.500 8.51 4 52.083 -9.58 2 — — —
115.2 | 125.000 8.51 4 104.167 -9.58 2 78.125 -32.18 — — —
SYNC =0, BRGH = 0, BRG16 =0
BR‘:$E Fosc = 4.000 MHz Fosc = 2.000 MHz Fosc = 1.000 MHz
(K) Actual o SPBRG | Actual % SPBRG | Actual % SPBRG
Rate Error value Rate Error value Rate Error value
(K) (decimal) (K) (decimal) (K) (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 — — — — — —
SYNC =0, BRGH=1,BRG16 =0
BRﬁ: Fosc = 40.000 MHz Fosc = 20.000 MHz Fosc = 10.000 MHz Fosc = 8.000 MHz
(K) Actual % SPBRG | Actual % SPBRG | Actual % SPBRG | Actual % SPBRG
Rate Error value Rate Error value Rate Error value Rate Error value
(K) (decimal) (K) (decimal) (K) (decimal) (K) (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 — — —
SYNC =0, BRGH =1, BRG16 =0
BRI:#ED Fosc = 4.000 MHz Fosc = 2.000 MHz Fosc = 1.000 MHz
(K) Actual o, SPBRG | Actual % SPBRG | Actual % SPBRG
I:\;aKt)e Error (d‘;ili:il) R;;t)e Error (d\;acli:lnil) I:‘;aKt)e Error (d\;acli:(:l)
0.3 — — — — — — 0.300 -0.16 207
1.2 1.202 0.16 207 1.201 -0.16 103 1.201 -0.16 51
24 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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FIGURE 18-1: AUTOMATIC BAUD RATE CALCULATION

BRG Value XXXXh X 0000h XXXX—UXXXWXXUXHHWHE 001Ch

‘ e Edge #1 - I's Edge #2‘ Edge #3' 'S Edge #4- ' Edge #5
RX pin . [ Start | bito | _bit1 [ bit2 | _bit3 ["hit4 | _bit5 [ bite |_bit7 [, Stopbit
BRG Clock
Set by User : ! — Auto-Cleared
ABDEN bit B ) ,
RCIF bit : .
(Interrupt) L !
Read [ \ !
RCREG -
Z "I
SPBRG ' ' XXXXh { 1Ch
SPBRGH XXXXh X 00h

Note: The ABD sequence requires the EUSART module to be configured in Asynchronous mode and WUE = 0.

FIGURE 18-2: BRG OVERFLOW SEQUENCE

BRG Clock I_I I_I I_I I_I I—I I—I I—I E] I—I I—I I—I I—mm"m””m”””"ww”””
A
ABDEN bit / J

:
J
RX pin \ st [ bito |

ABDOVF bit

—
“

§

.
2 FFFFh

BRG Value [ xx00h | 00001 O O 1 O O O
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FIGURE 1

8-12:

SYNCHRONOUS TRANSMISSION (THROUGH TXEN)

RC7/RX/DT pin

RC6/TX/CK pin

Write to
TXREG reg

TXIF bit

TRMT bit

TXEN bit

X

bit 0

X

bit 1

X bit2 § §

X

bit 6

bit 7

B AAS

~TN TN\

~—\ ~\

i JEE

NN
TN

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

INTCON GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE TMROIF | INTOIF RBIF 51
PIR1 PSPIF() ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF 54
PIE1 PSPIE( ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE 54
IPR1 psPIp() ADIP RCIP TXIP SSPIP | CCP1IP | TMR2IP | TMR1IP 54
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 53
TXREG EUSART Transmit 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 transmission.
Note 1: Reserved in PIC18F2682/2685 devices; always maintain these bits clear.
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REGISTER 23-9: TXBnEIDL: TRANSMIT BUFFER n EXTENDED IDENTIFIER REGISTERS,
LOWBYTE[0<n<2]

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID7 EID6 ‘ EID5 | EID4 EID3 EID2 EID1 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’ = Bit is cleared x = Bit is unknown
bit 7-0 EID7:EIDO: Extended Identifier bits (not used when transmitting standard identifier message)

REGISTER 23-10: TXBnDm: TRANSMIT BUFFER n DATA FIELD BYTE m REGISTERS
[0<n<2,0<m<7]

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
TXBnDm?7 | TXBnDm6 ‘ TXBnDm5 | TXBnDm4 | TXBnDm3 TXBnDm2 TXBnDm1 TXBnDmO
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 TXBnDm7:TXBnDmO: Transmit Buffer n Data Field Byte m bits (where 0 <n <3 and 0 <m < 8)
Each transmit buffer has an array of registers. For example, Transmit Buffer O has 7 registers: TXBODO
to TXBOD?.
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TABLE 23-1: CAN CONTROLLER REGISTER MAP

Address(") Name Address Name Address Name Address Name
F7Fh| SPBRGH) F5Fh| CANCON_ROO F3Fh| CANCON_RO2 F1Fh| RXM1EIDL
F7Eh| BAUDCON® F5Eh| CANSTAT_ROO F3Eh| CANSTAT_RO2 F1Eh| RXM1EIDH
F7Dh —4) F5Dh RXB1D7 F3Dh TXB1D7 F1Dh| RXM1SIDL
F7Ch —4) F5Ch RXB1D6 F3Ch TXB1D6 F1Ch| RXM1SIDH
F7Bh —4) F5Bh RXB1D5 F3Bh TXB1D5 F1Bh| RXMOEIDL
F7Ah —4) F5Ah RXB1D4 F3Ah TXB1D4 F1Ah| RXMOEIDH
F79h| ECCP1DEL(®) F59h RXB1D3 F39h TXB1D3 F19h| RXMOSIDL
F78h —4) F58h RXB1D2 F38h TXB1D2 F18h| RXMOSIDH
F77h| ECANCON F57h RXB1D1 F37h TXB1D1 F17h| RXF5EIDL
F76h| TXERRCNT F56h RXB1D0 F36h TXB1DO F16h| RXF5EIDH
F75h| RXERRCNT F55h| RXB1DLC F35h| TXB1DLC F15h| RXF5SIDL
F74h| COMSTAT F54h| RXB1EIDL F34h| TXB1EIDL F14h| RXF5SIDH
F73h CIOCON F53h| RXB1EIDH F33h| TXB1EIDH F13h| RXF4EIDL
F72h| BRGCON3 F52h| RXB1SIDL F32h| TXB1SIDL F12h| RXF4EIDH
F71h| BRGCON2 F51h| RXB1SIDH F31h| TXB1SIDH F11h| RXF4SIDL
F70h| BRGCON1 F50h| RXB1CON F30h| TXB1CON F10h| RXF4SIDH
F6Fh|  CANCON F4Fh|{ CANCON_RO1( F2Fh|{ CANCON_RO3( FOFh| RXF3EIDL
F6Eh| CANSTAT FAEh|CANSTAT _RO1® F2Eh|CANSTAT_RO3® FOEh| RXF3EIDH
F6Dh RXBOD7 F4Dh TXBOD7 F2Dh TXB2D7 FODh| RXF3SIDL
F6Ch RXBOD6 F4Ch TXBOD6 F2Ch TXB2D6 FOCh| RXF3SIDH
F6Bh RXBOD5 F4Bh TXBOD5 F2Bh TXB2D5 FOBh| RXF2EIDL
F6A RXB0OD4 F4Ah TXBOD4 F2Ah TXB2D4 FOAh| RXF2EIDH
F69h RXBOD3 F49h TXBOD3 F29h TXB2D3 FO9h| RXF2SIDL
F68h RXBOD2 F48h TXBOD2 F28h TXB2D2 FO8h| RXF2SIDH
F67h RXBOD1 F47h TXBOD1 F27h TXB2D1 FO7h| RXF1EIDL
F66h RXBODO F46h TXBODO F26h TXB2DO FO6h| RXF1EIDH
F65h| RXBODLC F45h|  TXBODLC F25h|  TXB2DLC FO5h| RXF1SIDL
F64h| RXBOEIDL F44h|  TXBOEIDL F24h| TXB2EIDL FO4h| RXF1SIDH
F63h| RXBOEIDH F43h| TXBOEIDH F23h| TXB2EIDH FO3h| RXFOEIDL
F62h| RXBOSIDL F42h|  TXBOSIDL F22h| TXB2SIDL FO2h| RXFOEIDH
F61h| RXBOSIDH F41h| TXBOSIDH F21h| TXB2SIDH FO1h| RXFOSIDL
F60h| RXBOCON F40h| TXBOCON F20h| TXB2CON FOOh| RXFOSIDH

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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TABLE 25-2: PIC18FXXXX INSTRUCTION SET (CONTINUED)
Mnemonic e 16-Bit Instruction Word Status Bits
’ Description Cycles Notes
Operands MSb LSb Affected

BIT-ORIENTED OPERATIONS
BCF f, b, a |BitClear f 1 1001 bbba ffff ffff |None 1,2
BSF f, b, a |BitSetf 1 1000 bbba ffff ffff |None 1,2
BTFSC f, b, a |Bit Test f, Skip if Clear 1(20r3)|1011 bbba ffff ffff None 3,4
BTFSS f, b, a |Bit Test f, Skip if Set 1(20r3)/1010 bbba ffff ffff [None 3,4
BTG f, b, a [Bit Toggle f 1 0111 bbba ffff £ffff [None 1,2
CONTROL OPERATIONS
BC n Branch if Carry 1(2) 1110 0010 nnnn nnnn [None
BN n Branch if Negative 1(2) 1110 0110 nnnn nnnn [None
BNC n Branch if Not Carry 1(2) 1110 0011 nnnn nnnn [None
BNN n Branch if Not Negative 1(2) 1110 0111 nnnn nnnn [None
BNOV n Branch if Not Overflow 1(2) 1110 0101 nnnn nnnn [None
BNZ n Branch if Not Zero 1(2) 1110 0001 nnnn nnnn [None
BOV n Branch if Overflow 1(2) 1110 0100 nnnn nnnn [None
BRA n Branch Unconditionally 2 1101 Onnn nnnn nnnn [None
Bz n Branch if Zero 1(2) 1110 0000 nnnn nnnn [None
CALL n,s Call subroutine1st word 2 1110 110s kkkk kkkk |None

2nd word 1111 kkkk kkkk kkkk|
CLRWDT — Clear Watchdog Timer 1 0000 0000 0000 0100 |TO,PD
DAW — Decimal Adjust WREG 1 0000 0000 0000 0111 |C
GOTO n Go to address 1st word 2 1110 1111 xkkk kkkk [None

2nd word 1111 kkkk kkkk kkkk
NOP — No Operation 1 0000 0000 0000 0000 [None
NOP — No Operation 1 1111 xxxx xxxx xxxx [None 4
POP — Pop top of return stack (TOS) 1 0000 0000 0000 0110 [None
PUSH — Push top of return stack (TOS) |1 0000 0000 0000 0101 [None
RCALL n Relative Call 2 1101 1nnn nnnn nnnn [None
RESET Software device Reset 1 0000 0000 1111 1111 |Al
RETFIE s Return from interrupt enable 2 0000 0000 0001 000s |GIE/GIEH,

PEIE/GIEL
RETLW Return with literal in WREG 2 0000 1100 kkkk kkkk [None
RETURN s Return from Subroutine 2 0000 0000 0001 001s|None
SLEEP — Go into Standby mode 1 0000 0000 0000 0011 |TO,PD
Note 1: When a PORT register is modified as a function of itself (e.g., MOVF PORTB, 1, 0), the value used will be that
value present on the pins themselves. For example, if the data latch is ‘1’ for a pin configured as input and is
driven low by an external device, the data will be written back with a ‘0’.

2: |If this instruction is executed on the TMRO register (and where applicable, ‘d’ = 1), the prescaler will be cleared
if assigned.

3: If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The second
cycle is executed as a NOP.

4: Some instructions are two-word instructions. The second word of these instructions will be executed as a NOP
unless the first word of the instruction retrieves the information embedded in these 16 bits. This ensures that all
program memory locations have a valid instruction.

5: If the table write starts the write cycle to internal memory, the write will continue until terminated.
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COMF Complement f
Syntax: COMF f{d{,a}}
Operands: 0<f<255
d e [0,1]
a e [0,1]
Operation: (f) > dest
Status Affected: N, Z
Encoding: ‘ 0001 | 11da ‘ ffff | ffff ‘
Description: The contents of register ‘f are
complemented. If ‘d’ is ‘1’, the result is
stored in W. If 'd’ is ‘0’, the result is
stored back in register ‘f’ (default).
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 Process Write to
register ‘f’ Data destination
Example: COMF REG, 0, O
Before Instruction
REG =  13h
After Instruction
REG = 13h
w = ECh

CPFSEQ

Compare f with W, Skip if f =W

Syntax:
Operands:

Operation:

Status Affected:

Encoding:
Description:

Words:
Cycles:

Q Cycle Activity:

CPFSEQ f{,a}

0<f<255

a € [0,1]

) — (W),

skip if (f) = (W)

(unsigned comparison)

None

| o110 [ oo1a | £eee | fref |
Compares the contents of data memory
location ‘f’ to the contents of W by
performing an unsigned subtraction.

If ‘f = W, then the fetched instruction is
discarded and a NOP is executed
instead, making this a two-cycle
instruction.

If ‘a’ is ‘0, the Access Bank is selected.
If ‘a’is ‘0’, 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.

1

1(2)

Note: 3 cycles if skip and followed
by a 2-word instruction.

Q1 Q2 Q3 Q4
Decode Read Process No
register ‘f’ Data operation
If skip:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
If skip and followed by 2-word instruction:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
No No No No
operation operation operation operation
Example: HERE CPFSEQ REG, 0
NEQUAL
EQUAL
Before Instruction
PC Address =  HERE
w = ?
REG = ?
After Instruction
If REG = W,
PC = Address (EQUAL)
If REG # ;
PC = Address (NEQUAL)
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IORLW Inclusive OR Literal with W IORWF Inclusive OR W with f
Syntax: IORLW k Syntax: IORWF  f{d {,a}}
Operands: 0<k<255 Operands: 0<f<255
Operation: (W) .OR. k > W de[0.1]
ae[0,1]
Status Affected: N, Z .
Operation: (W) .OR. (f) - dest
Encoding: ‘ 0000 | 1001 ‘ kkkk | kkkk ‘
Status Affected: N, Z
Description: The contents of W are ORed with the E L
eight-bit literal ‘k’. The result is placed ncoding: ‘ 0001 | 00da ‘ £fff | £fff ‘
in W. Description: Inclusive OR W with register ‘f’. If ‘d’ is
Words: 1 ‘0’, the resylt is placed in.W. If.‘d’ is ‘1,
the result is placed 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 W GPR b?n’k (default). ) )
literal ‘K’ Data If ‘a’ is ‘0’ and the extended instruction
set is enabled, this instruction operates
in Indexed Literal Offset Addressing
Example: IORLW 35h mode whenever f < 95 (5Fh). See
Before Instruction Section 25.2.3 “Byte-Oriented and
w = 9Ah Bit-Oriented Instructions in Indexed
After Instruction Literal Offset Mode” for details.
w = BFh Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to
register ‘f’ Data destination
Example: IORWF RESULT, 0, 1
Before Instruction
RESULT = 13h
w =  91h
After Instruction
RESULT = 13h
w =  93h

DS39761C-page 388
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TSTFSZ Test f, Skip if 0 XORLW Exclusive OR Literal with W
Syntax: TSTFSZ f {,a} Syntax: XORLW k
Operands: 0<f<255 Operands: 0 <k <255
ae[01] Operation: (W) XOR. k - W
Operation: skipif f=10 Status Affected: N, Z
Status Affected: None Encoding: ‘ 0000 | 1010 | kkkk ‘ kkkk |
Encoding: ‘ 0110 | 0lla | fref ‘ ffef ‘ Description: The contents of W are XORed with
Description: If ‘f = 0, the next instruction fetched the 8-bit literal ‘k’. The result is placed
during the current instruction execution in W.
is discarded and a NOP is executed, Words: 1

making this a two-cycle instruction.

If ‘a’is ‘0’, the Access Bank is selected. Cycles: 1
If‘a’is ‘1’, the BSR is used to select the Q Cycle Activity:
If ‘a. is ‘0’ and thg e.xtende(.i instruction Decode Read Process Write to W
set is enabled, this instruction operates literal ‘K’ Data
in Indexed Literal Offset Addressing
mode whenever f <95 (5Fh). See
Section 25.2.3 “Byte-Oriented and Example: XORLW  OAFh
Bit-Oriented Instructions in !ndexed Before Instruction
Literal Offset Mode” for details. w = B5h
. After Instruction
Words: 1 W _ 1AR
Cycles: 1(2)

Note: 3 cycles if skip and followed
by a 2-word instruction.

Q Cycle Activity:

Q1 Q2 Q3 Q4
Decode Read Process No
register f’ Data operation
If skip:
Q1 Q2 Q3 Q4
No No No No

operation operation operation operation
If skip and followed by 2-word instruction:

Q1 Q2 Q3 Q4

No No No No
operation operation operation operation

No No No No

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

PIC18LF2682/2685/4682/4685 Standard Operating Conditions (unless otherwise stated)
(Industrial) Operating temperature -40°C < TA < +85°C for industrial
PIC18F2682/2685/4682/4685 Standgrd Operating Conditions Sunless Othe:WISE .stated).
(Industrial, Extended) Operating temperature -40°C < TA < +85°C for industrial
ustnal, £xtende -40°C < TA < +125°C for extended
Pz:\;‘zm Device Typ Max | Units Conditions
Supply Current (Ipp){23)
PIC18LF268X/468X| 15 36 pA -40°C
15 36 pA +25°C VDD = 2.0V
15 36 pA +85°C
PIC18LF268X/468X| 40 100 pA -40°C
35 | 100 | pA +25°C VDD = 3.0V Fosc =31 kHz
o (RC_RUN mode,
30 100 HA +85°C Internal oscillator source)
All devices| 105 200 pA -40°C
90 200 pA +25°C
VbD = 5.0V
80 200 pA +85°C
Extended devices only| 80 200 pA +125°C
PIC18LF268X/468X| 0.32 1 mA -40°C
0.33 1 mA +25°C VDD = 2.0V
0.33 1 mA +85°C
PIC18LF268X/468X| 0.6 1.6 mA -40°C
055 | 16 | mA +25°C VDD = 3.0V Fosc = 1 MHz
S (RC_RUN mode,
06 16 mA +85°C Internal oscillator source)
All devices| 1.1 3 mA -40°C
1.1 3 mA +25°C
VDD = 5.0V
1 3 mA +85°C
Extended devices only 1 3 mA +125°C
PIC18LF268X/468X| 0.8 2.2 mA -40°C
0.8 2.2 mA +25°C VDD = 2.0V
0.8 2.2 mA +85°C
PIC18LF268X/468X| 1.3 3 mA -40°C
13 | 3 | mA +25°C VDD = 3.0V FOsC =4 MHz
S (RC_RUN mode,
1.3 3 mA +85°C Internal oscillator source)
All devices| 2.5 53 mA -40°C
25 5.3 mA +25°C
VDD = 5.0V
25 5.3 mA +85°C
Extended devices only| 2.5 8 mA +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 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/0O 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 kQ.

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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RXBnEIDL (Receive Buffer n

Extended Identifier, Low Byte) ........cccceeeenen. 294
RXBnSIDH (Receive Buffer n

Standard Identifier, High Byte) ............c.c.coc... 293
RXBnSIDL (Receive Buffer n

Standard Identifier, Low Byte) .........cccccecveeennee 294
RXERRCNT (Receive Error Count) .................. ... 296
RXFBCONDR (Receive Filter Buffer Control n) .......... 309
RXFCONnN (Receive Filter Control n) ........cccccveeinnes 308
RXFnEIDH (Receive Acceptance Filter n

Extended Identifier, High Byte) ........c.ccccceeeee. 306
RXFnEIDL (Receive Acceptance Filter n

Extended Identifier, Low Byte) .........ccceeeenen. 306
RXFnSIDH (Receive Acceptance Filter n

Standard Identifier Filter, High Byte) ................ 305
RXFnSIDL (Receive Acceptance Filter n

Standard Identifier Filter, Low Byte) ................ 305
RXMnEIDH (Receive Acceptance Mask n

Extended Identifier Mask, High Byte) .............. 307
RXMnEIDL (Receive Acceptance Mask n

Extended Identifier Mask, Low Byte) ............... 307
RXMnSIDH (Receive Acceptance Mask n

Standard Identifier Mask, High Byte) ............... 306
RXMnSIDL (Receive Acceptance Mask n

Standard Identifier Mask, Low Byte) ................ 307
SDFLC (Standard Data Bytes Filter Length Count) . 308
SSPCON1 (MSSP Control 1, I°C Mode) ................. 200
SSPCON1 (MSSP Control 1, SPI Mode) ................. 191
SSPCON2 (MSSP Control 2, I’C Mode) ... ....201
SSPSTAT (MSSP Status, I1°C Mode) ......... ... 199
SSPSTAT (MSSP Status, SPI Mode) ..... ....190
STATUS e
STKPTR (Stack Pointer) .........cccoviveiiiiiiiiiiiiieeeees
TOCON (TimerQ Control) ..
T1CON (Timer1 Control) ......ccccocviriieiiiniiniceeee,
T2CON (Timer2 Control) .......ccccevveiieiiniieenieieeeieenn
T3CON (Timer3 Control) ......ccccocvercrieiieniieieceeee,
TRISE (PORTE/PSP Control) ......ccccoeveviinieeniieene.
TXBIE (Transmit Buffers Interrupt Enable)
TXBnCON (Transmit Buffer n Control) ....................
TXBnDLC (Transmit Buffer n

Data Length Code) ......ccocoeiiiiiiiiiiiecieeee 287
TXBnDm (Transmit Buffer n

Data Field Byte m) .......ccoooieiiiiiiciineceecee, 286
TXBnEIDH (Transmit Buffer n

Extended Identifier, High Byte) ........c.ccccceeee. 285
TXBnEIDL (Transmit Buffer n

Extended Identifier, Low Byte) .........cccocceeennne. 286
TXBnSIDH (Transmit Buffer n

Standard Identifier, High Byte) ............c.c.coc... 285
TXBnSIDL (Transmit Buffer n

Standard Identifier, Low Byte) ..........c.cccooeeeee. 285
TXERRCNT (Transmit Error Count) ........c.cccceeeneeee. 287
TXSTA (Transmit Status and Control) .................... 230
WDTCON (Watchdog Timer Control) ...........ccc.ce..... 356

RESET .ttt ettt 395
Resets

Brown-out Reset (BOR) ........oovviiiiiiiiiiiiieciiees 345
Oscillator Start-up Timer (OST) ......cccoevveiriiiiieneene 345
Power-on Reset (POR) ..............

Power-up Timer (PWRT) .
RETFIE ..o
RETLW e
RETURN .o

Return Address Stack ..........cceviiiiiniiniiecee e
Associated Registers .........cccooviiiiiiiiiiiciicee
Return Stack Pointer (STKPTR) .. .
Revision HiStory ..o
RLCF et
RLNCF ..
RRCF ....
RRNCF e

SEC_IDLE Mode ..
SEC_RUN Mode ...
Serial Clock, SCK .....
Serial Data In (SDI) ....ooviiiiiiiii e 189
Serial Data Out (SDO) .....ccoviiiiiiiieiieee e 189
Serial Peripheral Interface. See SPI Mode.
SETF ........... s 399
Slave Select (SS)
SLEEP e 400
Sleep
OSC1 and OSC2 Pin States ..........cocceeeiiiiiiciies 33
Software Simulator (MPLAB SIM) ......ccccoeoiiiiiiniiiieee. 417
Special Event Trigger. See Compare (CCP1/ECCP1 Mod-
ules).
Special Event Trigger. See Compare (ECCP1 Module).
Special Function Registers
MaAP e 72-77
SPIMode (MSSP) ..ot 189
Associated Registers ..... .. 197
Bus Mode Compatibility ....
Effects of a Reset .......... ... 197
Enabling SPI /O ....ccocoviiiiiiicecee e 193
Master Mode ..........cccoeiiiiiiiiiii s 194
Master/Slave Connection ....
Operation ........cccocveeeeviiinnens
Operation in Power-Managed Modes ..
Serial CloCK ......oiiiiii e
Serial Data In ...
Serial Data Out .
SIave MOE ...
Slave Select ...
Slave Select Synchronization ...........cccccoviviniennns 195
SPICIOCK it
Typical Connection ....

SSPOV Status Flag ......cccevviiiiiiiiiiiieec e
SSPSTAT Register
RIW Bit oo

Stack Full/Underflow Resets ...........cccocviviiiiiiiiiiiiiiieees 66
Status Register ........ccoiiiiiiiiiii e 89
SUBFSR ............

SUBFWB .
SUBLW ...

SUBWFB .
SWAPFE e
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