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computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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PIC18F2585/2680/4585/4680

1.2 Other Special Features

* Memory Endurance: The Enhanced Flash cells
for both program memory and data EEPROM are
rated to last for many thousands of erase/write
cycles — up to 100,000 for program memory and
1,000,000 for EEPROM. Data retention without
refresh is conservatively estimated to be greater
than 40 years.

* Self-programmability: These devices can write
to their own program memory spaces under inter-
nal software control. By using a bootloader rou-
tine located in the protected Boot Block at the top
of program memory, it becomes possible to create
an application that can update itself in the field.

¢ Extended Instruction Set: The
PIC18F2585/2680/4585/4680 family introduces
an optional extension to the PIC18 instruction set,
which adds 8 new instructions and an Indexed
Addressing mode. This extension, enabled as a
device configuration option, has been specifically
designed to optimize re-entrant application code
originally developed in high-level languages, such
as C.

¢ Enhanced CCP1 module: In PWM mode, this
module provides 1, 2 or 4 modulated outputs for
controlling half-bridge and full-bridge drivers.
Other features include Auto-Shutdown, for
disabling PWM outputs on interrupt or other select
conditions and Auto-Restart, to reactivate outputs
once the condition has cleared.

¢ Enhanced Addressable USART: This serial
communication module is capable of standard
RS-232 operation and provides support for the LIN
bus protocol. Other enhancements include
automatic baud rate detection and a 16-bit Baud
Rate Generator for improved resolution. When the
microcontroller is using the internal oscillator
block, the EUSART provides stable operation for
applications that talk to the outside world without
using an external crystal (or its accompanying
power requirement).

* 10-bit A/D Converter: This module incorporates
programmable acquisition time, allowing for a
channel to be selected and a conversion to be
initiated without waiting for a sampling period and
thus, reduce code overhead.

¢ Extended Watchdog Timer (WDT): This
enhanced version incorporates a 16-bit prescaler,
allowing a time-out range from 4 ms to over
131 seconds, that is stable across operating
voltage and temperature.

1.3 Details on Individual Family
Members

Devices in the PIC18F2585/2680/4585/4680 family are
available in 28-pin (PIC18F2X8X) and 40/44-pin
(PIC18F4X8X) packages. Block diagrams for the two
groups are shown in Figure 1-1 and Figure 1-2.

The devices are differentiated from each other in six
ways:

1. Flash program memory (48 Kbytes for
PIC18FX585 devices, 64 Kbytes for
PIC18FX680).

2. A/Dchannels (8 for PIC18F2X8X devices, 11 for
PIC18F4X8X devices).

3. I/O ports (3 bidirectional ports and 1 input only
port on PIC18F2X8X devices, 5 bidirectional
ports on PIC18F4X8X devices).

4., CCP1 and Enhanced CCP1 implementation
(PIC18F2X8X devices have 1 standard CCP1
module, PIC18F4X8X devices have one
standard CCP1 module and one ECCP1
module).

5. Parallel Slave Port (present only on
PIC18F4X8X devices).

6. PIC18F4X8X devices provide two comparators.

All other features for devices in this family are identical.
These are summarized in Table 1-1.

The pinouts for all devices are listed in Table 1-2 and
Table 1-3.

Like all Microchip PIC18 devices, members of the
PIC18F2585/2680/4585/4680 family are available as
both standard and low-voltage devices. Standard
devices with Enhanced Flash memory, designated with
an “F” in the part number (such as PIC18F2585),
accommodate an operating VDD range of 4.2V to 5.5V.
Low-voltage parts, designated by “LF” (such as
PIC18LF2585), function over an extended VDD range
of 2.0V to 5.5V.

DS39625C-page 8

Preliminary

© 2007 Microchip Technology Inc.



PIC18F2585/2680/4585/4680

TABLE 1-3: PIC18F4585/4680 PINOUT 1/0 DESCRIPTIONS (CONTINUED)

. Pin Number Pin | Buffer -
Pin Name Description
PDIP | QFN | TQFP | Type | Type
PORTB is a bidirectional I/O port. PORTB can be
software programmed for internal weak pull-ups on all
inputs.
RBO/INTO/FLTO/AN10 | 33 9 8
RBO /O | TTL Digital I/O.
INTO | ST External interrupt 0.
FLTO | ST Enhanced PWM Fault input (ECCP1 module).
AN10 I | Analog Analog input 10.
RB1/INT1/AN8 34 10 9
RB1 /O | TTL Digital I/O.
INTH | ST External interrupt 1.
ANS8 I | Analog Analog input 8.
RB2/INT2/CANTX 35 11 10
RB2 /O | TTL Digital I/0.
INT2 | ST External interrupt 2.
CANTX (0] TTL CAN bus TX.
RB3/CANRX 36 12 11
RB3 /O | TTL Digital I/O.
CANRX | TTL CAN bus RX.
RB4/KBIO/AN9 37 14 14
RB4 /O | TTL Digital I/0.
KBIO | TTL Interrupt-on-change pin.
AN9 I | Analog Analog input 9.
RB5/KBI1/PGM 38 15 15
RB5 /O | TTL Digital I/O.
KBI1 | TTL Interrupt-on-change pin.
PGM I/O ST Low-Voltage ICSP™ Programming enable pin.
RB6/KBI2/PGC 39 16 16
RB6 /O | TTL Digital I/O.
KBI2 | TTL Interrupt-on-change pin.
PGC I/0 ST In-Circuit Debugger and ICSP programming
clock pin.
RB7/KBI3/PGD 40 17 17
RB7 /O | TTL Digital I/0.
KBI3 | TTL Interrupt-on-change pin.
PGD I/0 ST In-Circuit Debugger and ICSP programming
data pin.
Legend: TTL =TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
O  =Output P = Power
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PIC18F2585/2680/4585/4680

3.5.4 EXIT WITHOUT AN OSCILLATOR

START-UP DELAY

Certain exits from power managed modes do not
invoke the OST at all. There are two cases:

¢ PRI_IDLE mode where the primary clock source

is not stopped; and

* the primary clock source is not any of the LP, XT,

HS or HSPLL modes.

In these instances, the primary clock source either
does not require an oscillator start-up delay, since it is
already running (PRI_IDLE), or normally does not
require an oscillator start-up delay (RC, EC and INTIO
Oscillator modes). However, a fixed delay of interval
Tcsp following the wake event is still required when
leaving Sleep and Idle modes to allow the CPU to pre-
pare for execution. Instruction execution resumes on
the first clock cycle following this delay.

TABLE 3-2:  EXIT DELAY ON WAKE-UP BY RESET FROM SLEEP MODE OR ANY IDLE MODE
(BY CLOCK SOURCES)
Clock Source Clock Source Exit Dela Clock Ready Status
Before Wake-up After Wake-up y Bit (OSCCON)
LP, XT, HS
o Device Clock HSPLL OSTS
rimary Device Cloc P))
(PRI_IDLE mode) EC, RC Tesp
INTRC() —
INTOSC® IOFS
LP, XT, HS TosT®
HSPLL TosT + 4 OSTS
T10SC or INTRC( EC, RC @
7 TcsD
INTRC! —
INTOSC®@ TioesT®) IOFS
LP, XT, HS Tost®
HSPLL TosT + 4 OSTS
INTOSC® EC, RC @
7 TcsD
INTRC! _
INTOSC® None IOFS
LP, XT, HS Tost®
HSPLL TosT + 4 OSTS
None EC.RC
(Sleep mode) ! Tcsp®
INTRC() —
INTOSC® TioesT® IOFS

Note 1:

In this instance, refers specifically to the 31 kHz INTRC clock source.

2: TcsD (parameter 38) is a required delay when waking from Sleep and all Idle modes and runs concurrently
with any other required delays (see Section 3.4 “Idle Modes”™).

3: Includes both the INTOSC 8 MHz source and postscaler derived frequencies.
4: TosT is the Oscillator Start-up Timer (parameter 32). t,; is the PLL Lock-out Timer (parameter F12); it is

also designated as TPLL.

5: Execution continues during TIOBST (parameter 39), the INTOSC stabilization period.
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PIC18F2585/2680/4585/4680

5.1.1 PROGRAM COUNTER

The Program Counter (PC) specifies the address of the
instruction to fetch for execution. The PC is 21 bits wide
and is contained in three separate 8-bit registers. The
low byte, known as the PCL register, is both readable
and writable. The high byte, or PCH register, contains
the PC<15:8> bits; it is not directly readable or writable.
Updates to the PCH register are performed through the
PCLATH register. The upper byte is called PCU. This
register contains the PC<20:16> bits; it is also not
directly readable or writable. Updates to the PCU
register are performed through the PCLATU register.

The contents of PCLATH and PCLATU are transferred
to the program counter by any operation that writes
PCL. Similarly, the upper two bytes of the program
counter are transferred to PCLATH and PCLATU by an
operation that reads PCL. This is useful for computed
offsets to the PC (see Section 5.1.4.1 “Computed
GOTO”).

The PC addresses bytes in the program memory. To
prevent the PC from becoming misaligned with word
instructions, the Least Significant bit of PCL is fixed to
a value of ‘0’. The PC increments by 2 to address
sequential instructions in the program memory.

The cCALL, RCALL and GOTO program branch
instructions write to the program counter directly. For
these instructions, the contents of PCLATH and
PCLATU are not transferred to the program counter.

5.1.2 RETURN ADDRESS STACK

The return address stack allows any combination of up
to 31 program calls and interrupts to occur. The PC is
pushed onto the stack when a CALL or RCALL instruc-
tion is executed or an interrupt is Acknowledged. The
PC value is pulled off the stack on a RETURN, RETLW
or a RETFIE instruction. PCLATU and PCLATH are not
affected by any of the RETURN or CALL instructions.

The stack operates as a 31-word by 21-bit RAM and a
5-bit Stack Pointer, STKPTR. The stack space is not
part of either program or data space. The Stack Pointer
is readable and writable and the address on the top of
the stack is readable and writable through the
top-of-stack Special File Registers. Data can also be
pushed to, or popped from the stack, using these
registers.

A CALL type instruction causes a push onto the stack;
the Stack Pointer is first incremented and the location
pointed to by the Stack Pointer is written with the
contents of the PC (already pointing to the instruction
following the CALL). A RETURN type instruction causes
a pop from the stack; the contents of the location
pointed to by the STKPTR are transferred to the PC
and then the Stack Pointer is decremented.

The Stack Pointer is initialized to ‘00000’ after all
Resets. There is no RAM associated with the location
corresponding to a Stack Pointer value of ‘'00000’; this
is only a Reset value. Status bits indicate if the stack is
full or has overflowed or has underflowed.

5.1.2.1

Only the top of the return address stack (TOS) is
readable and writable. A set of three registers,
TOSU:TOSH:TOSL, hold the contents of the stack loca-
tion pointed to by the STKPTR register (Figure 5-2). This
allows users to implement a software stack if necessary.
After a CALL, RCALL or interrupt, the software can read
the pushed value by reading the TOSU:TOSH:TOSL
registers. These values can be placed on a user defined
software stack. At return time, the software can return
these values to TOSU:TOSH:TOSL and do a return.

The user must disable the global interrupt enable bits
while accessing the stack to prevent inadvertent stack
corruption.

Top-of-Stack Access

FIGURE 5-2: RETURN ADDRESS STACK AND ASSOCIATED REGISTERS
Return Address Stack <20:0>
11111
Top-of-Stack Registers iﬂéi Stack Pointer
TOSU TOSH TOSL T 1 . STKPTR<4:0>
[ 00h ] [ 1Ah ] [ 34h | e | e
- / 00011 4—/)
~—» Top-of-Stack | 001A34h | 00010
000D58h | 00001
00000
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PIC18F2585/2680/4585/4680

5.2 PIC18 Instruction Cycle

5.2.1 CLOCKING SCHEME

The microcontroller clock input, whether from an inter-
nal or external source, is internally divided by four to
generate four non-overlapping quadrature clocks (Q1,
Q2, Q3 and Q4). Internally, the Program Counter (PC)
is incremented on every Q1; the instruction is fetched
from the program memory and latched into the Instruc-
tion 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 5-3.

FIGURE 5-3:

CLOCK/INSTRUCTION CYCLE

5.2.2 INSTRUCTION FLOW/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 causes the program counter to change (e.g.,
GOTO), then two cycles are required to complete the
instruction (Example 5-3).

A fetch cycle begins with the program counter
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 1 Ql | Q2| Q3 | Q4 1 Q1 | Q2 | Q3 | Q4 |
osct L/ /" /v /s /s L N

Ql y—\ I\ I\ |
Q2 |/ | /— \ | || Internal
Q3 e W /e I WY 15
Q4 | /) /) [
PC { PC X PC+2 X PC +4 |

I
I Execute INST (PC - 2)

0OSC2/CLKO et o
(RC mode)

i Fetch INST (PC)

Execute INST (PC) |

Fetch INST (PC +2)

Execute INST (PC + 2)

Fetch INST (PC + 4)

EXAMPLE 5-3:

INSTRUCTION PIPELINE FLOW

Tcyo Teyt Tcy2 Tcy3 Tcy4 Tcy5
MOVLW 55h Fetch 1 Execute 1
MOVWF PORTB Fetch 2 Execute 2

BRA SUB_1

BSF PORTA, BIT3 (Forced NOP)

oo W N R

. Instruction @ address SUB_1

executed.

Fetch 3 Execute 3

Note: 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

Fetch 4 Flush (NOP)
Fetch SUB_1| Execute SUB_1

© 2007 Microchip Technology Inc.
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PIC18F2585/2680/4585/4680

TABLE 5-1: SPECIAL FUNCTION REGISTER MAP FOR
PIC18F2585/2680/4585/4680 DEVICES (CONTINUED)

Address Name Address Name Address Name Address Name
F7Fh — F5Fh | CANCON_ROO F3Fh | CANCON_RO2 F1Fh RXM1EIDL
F7Eh — F5Eh | CANSTAT_ROO F3Eh | CANSTAT_RO2 F1Eh RXM1EIDH
F7Dh — F5Dh RXB1D7 F3Dh TXB1D7 F1Dh RXM1SIDL
F7Ch — F5Ch RXB1D6 F3Ch TXB1D6 F1Ch RXM1SIDH
F7Bh — F5Bh RXB1D5 F3Bh TXB1D5 F1Bh RXMOEIDL
F7Ah — F5Ah RXB1D4 F3Ah TXB1D4 F1Ah RXMOEIDH
F79h — F59h RXB1D3 F39h TXB1D3 F19h RXMOSIDL
F78h — F58h RXB1D2 F38h TXB1D2 F18h RXMOSIDH
F77h ECANCON F57h RXB1D1 F37h TXB1D1 F17h RXF5EIDL
F76h TXERRCNT F56h RXB1DO 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 F4Eh | CANSTAT_RO1 F2Eh | CANSTAT_ROS3 FOEh RXF3EIDH
F6Dh RXBOD7 F4DH TXB0OD7 F2Dh TXB2D7 FODh RXF3SIDL
F6Ch RXBOD6 F4Ch TXB0OD6 F2Ch TXB2D6 FOCh RXF3SIDH
F6Bh RXBOD5 F4Bh TXBOD5 F2Bh TXB2D5 FOBh RXF2EIDL
F6Ah RXB0D4 F4Ah TXBOD4 F2Ah TXB2D4 FOAh RXF2EIDH
F69h RXB0OD3 F49h TXBOD3 F29h TXB2D3 FO9h RXF2SIDL
F68h RXB0OD2 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 F04h 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: Registers available only on PIC18F4X8X devices; otherwise, the registers read as ‘0’.
2:  When any TX_ENn bit in RX_TX_SELn is set, then the corresponding bit in this register has transmit properties.
3: This is not a physical register.
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TABLE 5-1: SPECIAL FUNCTION REGISTER MAP FOR
PIC18F2585/2680/4585/4680 DEVICES (CONTINUED)

Address Name Address Name Address Name Address Name
EFFh — EDFh — EBFh — E9Fh —
EFEh — EDEh — EBEh — E9Eh —
EFDh — EDDh — EBDh — E9Dh —
EFCh — EDCh — EBCh — E9Ch —
EFBh — EDBh — EBBh — E9Bh —
EFAh — EDAh — EBAh — E9Ah —
EF9h — EDSh — EB9h — E99h —
EF8h — ED8h — EB8h — E98h —
EF7h — ED7h — EB7h — E97h —
EF6h — ED6h — EB6h — E96h —
EF5h — ED5h — EB5h — E95h —
EF4h — ED4h — EB4h — E94h —
EF3h — ED3h — EB3h — E93h —
EF2h — ED2h — EB2h — E92h —
EF1h — ED1h — EB1h — E91h —
EFOh — EDOh — EBOh — E90h —
EEFh — ECFh — EAFh — E8Fh —
EEEh — ECEh — EAEh — E8Eh —
EEDh — ECDh — EADh — E8Dh —
EECh — ECCh — EACh — E8Ch —
EEBh — ECBh — EABh — E8Bh —
EEAh — ECAh — EAAh — E8Ah —
EE9h — EC9h — EA9h — E89h —
EE8h — EC8h — EA8h — E88h —
EE7h — EC7h — EA7h — E87h —
EE6h — EC6h — EA6h — E86h —
EE5h — EC5h — EA5h — E85h —
EE4h — EC4h — EA4h — E84h —
EE3h — EC3h — EA3h — E83h —
EE2h — EC2h — EA2h — E82h —
EE1h — EC1h — EA1h — E81h —
EEOh — ECOh — EAOh — E80h —

Note 1: Registers available only on PIC18F4X8X devices; otherwise, the registers read as ‘0’.
2:  When any TX_ENn bit in RX_TX_SELn is set, then the corresponding bit in this register has transmit properties.
3: This is not a physical register.
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TABLE 5-2: REGISTER FILE SUMMARY (PIC18F2585/2680/4585/4680) (CONTINUED)

File Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 P‘gg’,eB‘g‘R ogept:gz:
SPBRGH EUSART Baud Rate Generator High Byte 0000 0000| 51,231
SPBRG EUSART Baud Rate Generator 0000 0000| 51,231
RCREG EUSART Receive Register 0000 0000| 51,238
TXREG EUSART Transmit Register 0000 0000| 51,236
TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 0000 0010| 51,237
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x| 51,237
EEADRH = = = = = = EEPROM Addr Register High [ ---- -- oo| 51,108
EEADR EEPROM Address Register 0000 0000| 51,105
EEDATA EEPROM Data Register 0000 0000| 51,105
EECON2 EEPROM Control Register 2 (not a physical register) 0000 0000| 51,105
EECON1 EEPGD CFGS = FREE WRERR WREN WR RD xx-0 x000| 51,105
IPR3 IRXIP WAKIP ERRIP TXB2IP TXB1IP TXBOIP RXB1IP RXBOIP  |1111 1111]| 51,126
Mode 0
IPR3 IRXIP WAKIP ERRIP TXBnIP | TxB11P® | TXBOIP® RXBnIP | FIFOWMIP |1111 1111]| 51,126
Mode 1, 2
PIR3 IRXIF WAKIF ERRIF TXB2IF TXB1IF TXBOIF RXB1IF RXBOIF  |0000 0000| 51,120
Mode 0
PIR3 IRXIF WAKIF ERRIF TXBnlIF | TXB1IF® | TXBOIF® RXBnIF FIFOWMIF {0000 0000| 51,120
Mode 1, 2
PIE3 IRXIE WAKIE ERRIE TXB2IE TXB1IE TXBOIE RXB1IE RXBOIE |0000 0000| 51,123
Mode 0
PIE3 IRXIE WAKIE ERRIE TXBnIE | TXB1IE® | TXBOIE® RXBnlE | FIFOMWIE |0000 0000| 51,123
Mode 1, 2
IPR2 OSCFIP CMIP®) — EEIP BCLIP HLVDIP TMR3IP | ECCP1IP® [11-1 1111 51,125
PIR2 OSCFIF CMIF®) — EEIF BCLIF HLVDIF TMR3IF | ECCP1IF® |00-0 0000 51, 119
PIE2 OSCFIE CMIE® — EEIE BCLIE HLVDIE TMR3IE | ECCP1IE® [00-0 0000| 52,122
IPR1 PSPIP®) ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 1111 1111] 52,124
PIR1 PSPIF®) ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF | 0000 0000| 52,118
PIE1 PSPIE®) ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE  [0000 0000]| 52, 121
OSCTUNE INTSRC PLLEN® — TUN4 TUN3 TUN2 TUNA1 TUNO 0g-0 0000| 27,52
TRISE®) IBF OBF IBOV | PSPMODE — TRISE2 TRISE1 TRISEO [0000 -111| 52, 141
TRISD®) Data Direction Control Register for PORTD 1111 1111 52,138
TRISC Data Direction Control Register for PORTC 1111 1111| 52,185
TRISB Data Direction Control Register for PORTB 1111 1111| 52,1832
TRISA TRISA7®) | TRISA6®) |Data Direction Control Register for PORTA 1111 1111 52, 129
LATE® = — — — — LATE2 LATE1 LATEO  |---- -xxx| 52,141
LATD®) Read PORTD Data Latch, Write PORTD Data Latch xxxx xxxx| 52,138
LATC Read PORTC Data Latch, Write PORTC Data Latch xxxx xxxx| 52,135
LATB Read PORTB Data Latch, Write PORTB Data Latch xxxx xxxx| 52,132
LATA LATA7(® LATA6® |Read PORTA Data Latch, Write PORTA Data Latch xxxx xxxx| 52,129

Legend: x =unknown, u = unchanged, - = unimplemented, g = value depends on condition
Note 1: Bit 21 of the PC is only available in Test mode and Serial Programming modes.

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

(BOR)”.

3: These registers and/or bits are not implemented on PIC18F2X8X devices and are read as ‘0’. Reset values are shown for PIC18F4X8X

devices; individual unimplemented bits should be interpreted as ‘—'.

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

INTOSC Modes”.

5: The RE3 bit is only available when Master Clear Reset is disabled (CONFIG3H<7> = 0); otherwise, RE3 reads as ‘0’. This bit is read-only.

RAB/RA7 and their associated latch and direction bits are individually configured as port pins based on various primary oscillator modes.
When disabled, these bits read as ‘0.

CAN bits have multiple functions depending on the selected mode of the CAN module.

This register reads all ‘0’s until the ECAN™ technology is set up in Mode 1 or Mode 2.

These registers are available on PIC18F4X8X devices only.
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TABLE 5-2: REGISTER FILE SUMMARY (PIC18F2585/2680/4585/4680) (CONTINUED)

File Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 P‘gg’,eB‘g‘R ogeptaagse:
TXB1SIDL SID2 SID1 SIDo = EXIDE = EID17 EID16 xxx- x-xx| 54, 283
TXB1SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx| 54, 283
TXB1CON TXBIF TXABT TXLARB TXERR TXREQ = TXPRI TXPRIO 0000 0-00| 54,282
TXB2D7 TXB2D77 TXB2D76 | TXB2D75 | TXB2D74 | TXB2D73 TXB2D72 TXB2D71 TXB2D70 |xxxx xxxx| 54, 284
TXB2D6 TXB2D67 TXB2D66 | TXB2D65 | TXB2D64 | TXB2D63 TXB2D62 TXB2D61 TXB2D60 |xxxx xxxx| 54,284
TXB2D5 TXB2D57 TXB2D56 | TXB2D55 | TXB2D54 | TXB2D53 TXB2D52 TXB2D51 TXB2D50 |xxxx xxxx| 54, 284
TXB2D4 TXB2D47 TXB2D46 | TXB2D45 | TXB2D44 | TXB2D43 TXB2D42 TXB2D41 TXB2D40 |xxxx xxxx| 54, 284
TXB2D3 TXB2D37 TXB2D36 | TXB2D35 | TXB2D34 | TXB2D33 TXB2D32 TXB2D31 TXB2D30 |xxxx xxxx| 54,284
TXB2D2 TXB2D27 TXB2D26 | TXB2D25 | TXB2D24 | TXB2D23 TXB2D22 TXB2D21 TXB2D20 |xxxx xxxx| 54, 284
TXB2D1 TXB2D17 TXB2D16 | TXB2D15 | TXB2D14 | TXB2D13 TXB2D12 TXB2D11 TXB2D10 |xxxx xxxx| 55,284
TXB2DO TXB2D07 TXB2D06 | TXB2D05 | TXB2D04 | TXB2D03 TXB2D02 TXB2DO1 TXB2D00 |xxxx xxxx| 55,284
TXB2DLC = TXRTR = = DLC3 DLC2 DLC1 DLCO -x-- xxxx| 55, 285
TXB2EIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx| 55, 284
TXB2EIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx| 55, 283
TXB2SIDL SID2 SID1 SIDo = EXIDE = EID17 EID16 xxxx x-xx| 55,283
TXB2SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxx- x-xx| 55,283
TXB2CON TXBIF TXABT TXLARB TXERR TXREQ = TXPRI TXPRIO 0000 0-00| 55, 282
RXM1EIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx| 55, 304
RXM1EIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx| 55, 304
RXM1SIDL SID2 SID1 SIDo = EXIDEN = EID17 EID16 xxx- x-xx| 55, 304
RXM1SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx| 55, 304
RXMOEIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx| 55, 304
RXMOEIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx| 55, 304
RXMOSIDL SID2 SID1 SIDo = EXIDEN = EID17 EID16 xxx- x-xx| 55, 304
RXMOSIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx| 55, 303
RXF5EIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx| 55, 303
RXF5EIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx| 55, 303
RXF5SIDL SID2 SID1 SIDo = EXIDEN = EID17 EID16 xxx- x-xx| 55,302
RXF5SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx| 55, 302
RXF4EIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx| 55, 303
RXF4EIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx| 55, 303
RXF4SIDL SID2 SID1 SIDo = EXIDEN = EID17 EID16 xxx- x-xx| 55,302
RXF4SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx| 55, 302
RXF3EIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx| 55, 303
RXF3EIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx| 55, 303
RXF3SIDL SID2 SID1 SIDo = EXIDEN = EID17 EID16 xxx- x-xx| 55,302
RXF3SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx| 55, 302
RXF2EIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx| 55, 303
RXF2EIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx| 55, 303
RXF2SIDL SID2 SID1 SIDo = EXIDEN = EID17 EID16 xxx- x-xx| 55,302
RXF2SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx| 55, 302
Legend: x =unknown, u = unchanged, - = unimplemented, g = value depends on condition
Note 1: Bit 21 of the PC is only available in Test mode and Serial Programming modes.

2:

3:

4:

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

These registers and/or bits are not implemented on PIC18F2X8X devices and are read as ‘0’. Reset values are shown for PIC18F4X8X
devices; individual unimplemented bits should be interpreted as ‘“—'.

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

The RES3 bit is only available when Master Clear Reset is disabled (CONFIG3H<7> = 0); otherwise, RE3 reads as ‘0’. This bit is read-only.
RA6/RA7 and their associated latch and direction bits are individually configured as port pins based on various primary oscillator modes.
When disabled, these bits read as ‘0.

CAN bits have multiple functions depending on the selected mode of the CAN module.

This register reads all ‘0’s until the ECAN™ technology is set up in Mode 1 or Mode 2.

These registers are available on PIC18F4X8X devices only.
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7.3 Reading the Data EEPROM
Memory

To read a data memory location, the user must write the
address to the EEADRH:EEADR register pair, clear the
EEPGD control bit (EECON1<7>) and then set control
bit, RD (EECON1<0>). The data is available on the
very next instruction cycle; therefore, the EEDATA
register can be read by the next instruction. EEDATA
will hold this value until another read operation, or until
it is written to by the user (during a write operation).

The basic process is shown in Example 7-1.

7.4 Writing to the Data EEPROM
Memory

To write an EEPROM data location, the address must
first be written to the EEADRH:EEADR register pair
and the data written to the EEDATA register. The
sequence in Example 7-2 must be followed to initiate
the write cycle.

The write will not begin if this sequence is not exactly
followed (write 55h to EECON2, write 0AAh to
EECON2, then set WR bit) for each byte. It is strongly
recommended that interrupts be disabled during this
code segment.

EXAMPLE 7-1: DATA EEPROM READ

Additionally, the WREN bit in EECON1 must be set to
enable writes. This mechanism prevents accidental
writes to data EEPROM due to unexpected code
execution (i.e., runaway programs). The WREN bit
should be kept clear at all times, except when updating
the EEPROM. The WREN bit is not cleared
by hardware.

After a write sequence has been initiated, EECON1,
EEADRH:EEADR and EEDATA cannot be modified.
The WR bit will be inhibited from being set unless the
WREN bit is set. The WREN bit must be set on a
previous instruction. Both WR and WREN cannot be
set with the same instruction.

At the completion of the write cycle, the WR bit is
cleared in hardware and the EEPROM Interrupt Flag bit
(EEIF) is set. The user may either enable this interrupt,
or poll this bit. EEIF must be cleared by software.

7.5 Write Verify

Depending on the application, good programming
practice may dictate that the value written to the
memory should be verified against the original value.
This should be used in applications where excessive
writes can stress bits near the specification limit.

MOVLW  DATA EE_ADDRH H

MOVWF  EEADRH ; Upper bits of Data Memory Address to read
MOVLW DATA EE_ADDR ;

MOVWF EEADR ; Lower bits of Data Memory Address to read
BCF EECON1, EEPGD ; Point to DATA memory

BCF EECON1, CFGS ; Access EEPROM

BSF EECON1, RD ; EEPROM Read

MOVF EEDATA, W ; W = EEDATA

EXAMPLE 7-2: DATA EEPROM WRITE

MOVLW DATA EE ADDRH ;
MOVWF EEADRH ;
MOVLW  DATA EE_ADDR ;
MOVWF EEADR ;
MOVLW  DATA EE_DATA ;
MOVWF EEDATA ;

i

i

BCF EECON1, EPGD
BCF EECON1, CFGS
BSF EECON1, WREN
BCF INTCON, GIE

MOVLW 55h
Required MOVWEF EECON2
Sequence MOVLW  0AAh

MOVWF EECON2

; Upper bits of Data Memory Address to write
; Lower bits of Data Memory Address to write
; Data Memory Value to write

; Point to DATA memory

; Access EEPROM

; Enable writes

Disable Interrupts

Write 55h

Write OAAh

BSF EECON1, WR Set WR bit to begin write
BSF INTCON, GIE Enable Interrupts
; User code execution
BCF EECON1, WREN ; Disable writes on write complete (EEIF set)

© 2007 Microchip Technology Inc.
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16.4.6 PROGRAMMABLE DEAD-BAND
DELAY

Note:  Programmable dead-band delay is not
implemented in PIC18F2X8X devices with
standard CCP1 modules.

In half-bridge applications where all power switches are
modulated at the PWM frequency at all times, the power
switches normally require more time to turn off than to
turn on. If both the upper and lower power switches are
switched at the same time (one turned on and the other
turned off), both switches may be on for a short period of
time until one switch completely turns off. During this
brief interval, a very high current (shoot-through current)
may flow through both power switches, shorting the
bridge supply. To avoid this potentially destructive
shoot-through current from flowing during switching,
turning on either of the power switches is normally
delayed to allow the other switch to completely turn off.

In the Half-Bridge Output mode, a digitally program-
mable dead-band delay is available to avoid
shoot-through current from destroying the bridge
power switches. The delay occurs at the signal transi-
tion from the non-active state to the active state. See
Figure 16-4 for illustration. Bits PDC6:PDCO of the
ECCP1DEL register (Register 16-2) set the delay
period in terms of microcontroller instruction cycles
(Tcy or 4 Tosc). These bits are not available on
PIC18F2X8X devices, as the standard CCP1 module
does not support half-bridge operation.

16.4.7 ENHANCED PWM AUTO-SHUTDOWN

When the CCP1 is programmed for any of the Enhanced
PWM modes, the active output pins may be configured
for auto-shutdown. Auto-shutdown immediately places
the Enhanced PWM output pins into a defined shutdown
state when a shutdown event occurs.

A shutdown event can be caused by either of the
comparator modules, a low level on the
RBO/INTO/FLTO/AN10 pin, or any combination of these
three sources. The comparators may be used to monitor
a voltage input proportional to a current being monitored
in the bridge circuit. If the voltage exceeds a threshold,
the comparator switches state and triggers a shutdown.
Alternatively, a digital signal on the INTO pin can also
trigger a shutdown. The auto-shutdown feature can be
disabled by not selecting any auto-shutdown sources.
The auto-shutdown sources to be used are selected
using the ECCPAS2:ECCPASO bits (bits<6:4> of the
ECCP1AS register).

When a shutdown occurs, the output pins are asyn-
chronously placed in their shutdown states, specified
by the PSSAC1:PSSACO and PSS1BD1:PSS1BD0O
bits (ECCPAS3:ECCPASO0). Each pin pair (P1A/P1C
and P1B/P1D) may be set to drive high, drive low or be
tri-stated (not driving). The ECCPASE bit
(ECCP1AS<7>) is also set to hold the Enhanced PWM
outputs in their shutdown states.

The ECCPASE bit is set by hardware when a shutdown
event occurs. If automatic restarts are not enabled, the
ECCPASE bit is cleared by firmware when the cause of
the shutdown clears. If automatic restarts are enabled,
the ECCPASE bit is automatically cleared when the
cause of the auto-shutdown has cleared.

If the ECCPASE bit is set when a PWM period begins,
the PWM outputs remain in their shutdown state for that
entire PWM period. When the ECCPASE bit is cleared,
the PWM outputs will return to normal operation at the
beginning of the next PWM period.

Note:  Writing to the ECCPASE bit is disabled

while a shutdown condition is active.

REGISTER 16-2: ECCP1DEL: PWM CONFIGURATION 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

PRSEN | ppce™ | ppcs()

ppcaM | poc3™ | ppc2M | ppci™ | ppco™

bit 7

bit 7 PRSEN: PWM Restart Enable bit

bit 0

1 = Upon auto-shutdown, the ECCPASE bit clears automatically once the shutdown event
goes away; the PWM restarts automatically
0 = Upon auto-shutdown, ECCPASE must be cleared in software to restart the PWM

bit 6-0 PDC6:PDCO: PWM Delay Count bits(!)

Delay time, in number of FOSC/4 (4 * TOSC) cycles, between the scheduled and actual time for

a PWM signal to transition to active.

Note 1: Reserved on PIC18F2X8X devices; maintain these bits clear.

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
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FIGURE 18-1: AUTOMATIC BAUD RATE CALCULATION

BRG Value xXxxxh Y 0000h Ly ey 7 ooten
| : Edge #1 fEdge #2 /—Edge #3 /—Edge #4 ;—EEdge #5
. [ Start [ Bito [ Bit1 [ Bit2 | Bit3 [ Bit4 | Bit5 [ Bit6 | Bit7 [ . Stop Bit

RX pin

BRG Clock

Set by User—\ : ! /:— Auto-Cleared
ABDEN bit . .
RCIF bit ; ! :
(Interrupt) , \
Read X . \ .
RCREG ; . '
SPBRG : - XXXXh Y~ 1cn
SPBRGH XXXXh X 00h

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

FIGURE 18-2: BRG OVERFLOW SEQUENCE

BRG Clock B q
C
ABDEN bit / )
RX pin |_sat [ mito | cc
D)

ABDOVF bit cc /

JJ FFFFh

BRG Valie [ x00h | 0 O 1 O O O T
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18.4 EUSART Synchronous
Slave Mode

Synchronous Slave mode is entered by clearing bit,
CSRC (TXSTA<7>). This mode differs from the
Synchronous Master mode in that the shift clock is sup-
plied externally at the CK pin (instead of being supplied
internally in Master mode). This allows the device to
transfer or receive data while in any low-power mode.

EUSART SYNCHRONOUS
SLAVE TRANSMIT

The operation of the Synchronous Master and Slave
modes are identical, except in the case of the Sleep
mode.

18.4.1

If two words are written to the TXREG and then the
SLEEP instruction is executed, the following will occur:

a) The first word will immediately transfer to the
TSR register and transmit.

b) The second word will remain in the TXREG
register.

c) Flag bit TXIF will not be set.

d) When the first word has been shifted out of TSR,
the TXREG register will transfer the second
word to the TSR and flag bit TXIF will now be
set.

e) If enable bit TXIE is set, the interrupt will wake the
chip from Sleep. If the global interrupt is enabled,
the program will branch to the interrupt vector.

To set up a Synchronous Slave Transmission:

1.

o kw0

Enable the synchronous slave serial port by
setting bits SYNC and SPEN and clearing bit
CSRC.

Clear bits CREN and SREN.

If interrupts are desired, set enable bit TXIE.

If 9-bit transmission is desired, set bit TX9.
Enable the transmission by setting enable bit
TXEN.

If 9-bit transmission is selected, the ninth bit
should be loaded in bit TX9D.

Start transmission by loading data to the
TXREGx register.

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

TABLE 18-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE TRANSMISSION
Reset
Name Bit7 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 49
PIR1 PsPIF() ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF 52
PIE1 PsPIE() ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE 52
IPR1 pspip() ADIP RCIP TXIP SSPIP CCP1IP | TMR2IP | TMR1IP 52
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 51
TXREG EUSART Transmit Register 51
TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 51
BAUDCON | ABDOVF | RCIDL — SCKP BRG16 — WUE ABDEN 51
SPBRGH |EUSART Baud Rate Generator Register High Byte 51
SPBRG EUSART Baud Rate Generator Register Low Byte 51
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used for synchronous slave transmission.
Note 1: Reserved in PIC18F2X8X devices; always maintain these bits clear.
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20.1 Comparator Configuration changed, the comparator output level may not be valid
for the specified mode change delay shown in

There are eight modes of operation for the compara- Section 27.0 “Electrical Characteristics”.

tors, shown in Figure 20-1. Bits CM2:CMO0 of the

CMCON register are used to select these modes. The Note:  Comparator interrupts should be disabled
TRISA register controls the data direction of the com- during a Comparator mode change;
parator pins for each mode. If the Comparator mode is otherwise, a false interrupt may occur.

FIGURE 20-1: COMPARATOR I/0 OPERATING MODES

Comparators Reset (POR Default Value) Comparators Off
CM2:CMO0 = 000 CM2:CMO =111
RD1/PSP1/C1IN- A VWN- | RD1/PSP1/C1IN- D~ V- |~
C1 Off C1 Off
RDO/PSPO/C1INt A VIN+ |, (Read as 0') RDO/PSPO/C1IN+ D JViIN+ | (Read as ‘0)
RD3/PSP3/C2IN- A VN |3 RD3/PSP3/C2IN- D VIN-_ | >
A VIN+ c2 Off D VIN+ c2 Off
RD2/PSP2/C2IN+ — |t (Read as ‘0”) RD2/PSP2/C2IN+ ——  ¢— |+ (Read as ‘07)
Two Independent Comparators Two Independent Comparators with Outputs
CM2:CMO0 =010 CM2:CMO0 =011
RD1/PSP1/C1IN- _A ViN- [ RD1/PSP1/C1IN- _A___ VIN- | ©
RDO/PSPO/C1IN+ A VIN+ |, C ciout RDO/PSPO/C1IN+ A VNt | Ct crout
RE1/WR/AN6/C10UT*
RD3/PSP3/C2IN- A Y- |- A i
A Ve C2 c20uT RD3/PSP3/C2IN- ——————— > 20Ut
RD2/PSP2/C2IN+ RD2/PSP2/C2IN+ A VIN+ |,
RE2/CS/AN7/C20UT*
Two Common Reference Comparators Two Common Reference Comparators with Outputs
CM2:CMO0 =100 CM2:CMO0 = 101
RD1/PSP1/C1IN- _A___ViN- |- RD1/PSP1/C1IN- _A__ V- |
RDO/PSPO/CHING A ViNe | C c1ouT RDO/PSPO/CTING A g | CT c1out
RE1/WR/AN6/C10UT*
RD3/PSP3/C2IN- AL VIN- | .
20UT - ViN-_|
RD2/PSP2/CaING D v+ |, C2 Cc20U RD3/PSP3/C2IN > crout
RD2/PSP2/C2IN+ 2 LVIN+ |,
RE2/CS/AN7/C20UT*
One Independent Comparator with Output Four Inputs Multiplexed to Two Comparators
CM2:CMO =001 CM2:CMO0 = 110
RD1/PSP1/
RD1/PSP1/C1IN- _A____VIN- | © C1IN- A, y
ct clout RDOPSPO/ A Gls—r |~
\ =
RDO/PSPO/C1IN+-A__ VIN+ | C1INs A, L . c1 c10UT
RE1/WR/AN6/C10UT* RDI/PSP3/ p
C2IN- . CIS=0 VIN- | D
RD2/PSP2/_A __ " CIS=1
RD3/PSP3/C2IN- D V- | = C2IN+ ° vine |, C2 C20UT
Cc2 Off
RD2/PSP2/C2IN+_D_ ¢ ViN+ | .
Read 0
£ (Read as ‘0’ | CVRer From VREF Module
A = Analog Input, port reads zeros always D = Digital Input CIS (CMCON<3>) is the Comparator Input Switch

* Setting the TRISA<5:4> bits will disable the comparator outputs by configuring the pins as inputs.
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REGISTER 23-3: ECANCON: ENHANCED CAN CONTROL REGISTER
R/W-0 R/W-0 R/W-0 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0

MDSEL1(M|MDSELO™M | FIFOWM®@ | EWIN4 | EWIN3 | EWIN2 | EWIN1 | EWINO

bit 7 bit 0

bit 7-6 MDSEL1:MDSELO: Mode Select bits(!

00 = Legacy mode (Mode 0, default)
01 = Enhanced Legacy mode (Mode 1)
10 = Enhanced FIFO mode (Mode 2)
11 = Reserved

bit 5 FIFOWM: FIFO High Water Mark bit(®

1 = Will cause FIFO interrupt when one receive buffer remains®)
0 = Will cause FIFO interrupt when four receive buffers remain

bit 4-0 EWIN4:EWINO: Enhanced Window Address bits

These bits map the group of 16 banked CAN SFRs into access bank addresses 0F60-0F6Dh.
Exact group of registers to map is determined by binary value of these bits.
Mode 0:

Unimplemented: Read as ‘0’

Mode 1, 2:

00000 = Acceptance Filters 0, 1, 2 and BRGCONZ2, 3

00001 = Acceptance Filters 3, 4, 5 and BRGCON1, CIOCON
00010 = Acceptance Filter Masks, Error and Interrupt Control
00011 = Transmit Buffer 0

00100 = Transmit Buffer 1

00101 = Transmit Buffer 2

00110 = Acceptance Filters 6, 7, 8

00111 = Acceptance Filters 9, 10, 11

01000 = Acceptance Filters 12, 13, 14

01001 = Acceptance Filters 15

01010-01110 = Reserved

01111 = RXINTO, RXINT1

10000 = Receive Buffer 0

10001 = Receive Buffer 1

10010 = TX/RX Buffer 0

10011 = TX/RX Buffer 1

10100 = TX/RX Buffer 2

10101 = TX/RX Buffer 3

10110 = TX/RX Buffer 4

10111 = TX/RX Buffer 5

11000-11111 = Reserved

Note 1: These bits can only be changed in Configuration mode. See Register 23-1 to
change to Configuration mode.

2: This bit is used in Mode 2 only.
FIFO length of 4 or less will cause this bit to be set.

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
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REGISTER 23-19: RXBnDLC: RECEIVE BUFFER n DATA LENGTH CODE REGISTERS [0<n<1]

uU-0 R-x R-x R-x R-x R-x R-x R-x
— RXRTR | RB1 RBO pDLc3 | DLc2 | pLct | DLCo |
bit 7 bit 0
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 DLC3:DLCO: 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 bytes
0000 = Data length = 0 bytes

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

REGISTER 23-20: RXBnDm: RECEIVE BUFFER n DATA FIELD BYTE m REGISTERS
[0<n<1,0<mM<7]
R-x R-x R-x R-x R-x R-x R-x R-x
| RXBnDm?7 | RXBnDm6 | RXBnDm5 | RXBnDm4 | RXBnDm3 | RXBnDm2 | RXBnDm1| RXBnDmO |
bit 7 bit 0

bit 7-0 RXBnDm7:RXBnDmO: Receive Buffer n Data Field Byte m bits (where0<n<1and0<m<7)

Each receive buffer has an array of registers. For example, Receive Buffer 0 has 8 registers:
RXBO0ODO0 to RXBOD?7.

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
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REGISTER 24-6: CONFIG5L: CONFIGURATION REGISTER 5 LOW (BYTE ADDRESS 300008h)

U-0 U-0 U-0 U-0 RC1  RIC1  RIC1  R/C
— — — — | cps® | cp2 cPt | cpo |
bit 7 bit 0

bit 7-4 Unimplemented: Read as ‘0’
bit3  CP3: Code Protection bit(")

1 = Block 3 (00C000-00FFFFh) not code-protected
0 = Block 3 (00C000-00FFFFh) code-protected

Note 1: Unimplemented in PIC18FX585 devices; maintain this bit set.

bit 2 CP2: Code Protection bit

1 = Block 2 (008000-00BFFFh) not code-protected
0 = Block 2 (008000-00BFFFh) code-protected

bit 1 CP1: Code Protection bit

1 = Block 1 (004000-007FFFh) not code-protected
0 = Block 1 (004000-007FFFh) code-protected

bit 0 CPO: Code Protection bit

1 = Block 0 (000800-003FFFh) not code-protected
0 = Block 0 (000800-003FFFh) code-protected

Legend:
R = Readable bit C = Clearable bit U = Unimplemented bit, read as ‘0’
-n = Value when device is unprogrammed u = Unchanged from programmed state

REGISTER 24-7: CONFIG5H: CONFIGURATION REGISTER 5 HIGH (BYTE ADDRESS 300009h)

R/C-1 R/C-1 u-0 uU-0 u-0

u-0 u-0 u-0

CPD CPB - — | — \

bit 7

bit 7 CPD: Data EEPROM Code Protection bit

1 = Data EEPROM not code-protected
0 = Data EEPROM code-protected

bit 6 CPB: Boot Block Code Protection bit

1 = Boot block (000000-0007FFh) not code-protected
0 = Boot block (000000-0007FFh) code-protected

bit 5-0 Unimplemented: Read as ‘0’

bit 0

Legend:

R = Readable bit C = Clearable bit U = Unimplemented bit, read as ‘0’
-n = Value when device is unprogrammed u = Unchanged from programmed state
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INCFSZ Increment f, Skip if 0 INFSNZ Increment f, Skip if Not 0
Syntax: INCFSZ f{,d{a}} Syntax: INFSNZ  f{,d {,a}}
Operands: 0<f<255 Operands: 0<f=<255

de [0,1] de [0,1]

ae [0,1] ae [0,1]
Operation: (f) + 1 — dest, Operation: (f) + 1 — dest,

skip if result = 0

Status Affected:

skip if result # 0
None

Before Instruction

Status Affected: None
Encoding: ‘ Encoding: | o100 [ 10da | ££££ | fref |
g: 0011 | 11da ‘ £fEfE | £fEfE ‘ . L
Description: The contents of register ‘f’ are
Description: The contents of register ‘" are incremented. If ‘d’ is ‘0’, the result is
incremented. If ‘d’ is ‘0’, the result is placed in W. If ‘d’ is ‘1’, the result is
placed in W. If ‘d"is "1’, the result is placed back in register ‘f’ (default).
placed back in register ‘f’ (default). If the result is not ‘0, the next
If the result is “0’, the next instruction instruction which is already fetched is
which is already fetched is discarded discarded and a NOP is executed
and a NOP is executed instead, making instead, making it a two-cycle
it a two-cycle instruction. instruction.
It ‘a’is ‘0’, the Access Bank is selected. If ‘a’ is ‘0, the Access Bank is selected.
If ‘a’is ‘1’, the BSR is used to select the If ‘a’ is ‘1’, the BSR is used to select the
GPR bank (default). GPR bank (default).
If ‘2’ is ‘0" and the extended instruction If ‘@’ is ‘0’ and the extended instruction
set is enabled, this instruction operates set is enabled, this instruction operates
in Indexed Literal Offset Addressing in Indexed Literal Offset Addressing
mode whenever f < 95 (SFh). See mode whenever f < 95 (5Fh). See
Section 25.2.3 “Byte-Oriented and Section 25.2.3 “Byte-Oriented and
Bit-Oriented Instructions in Indexed Bit-Oriented Instructions in Indexed
Literal Offset Mode™ for details. Literal Offset Mode” for details.
Words: 1 Words: 1
Cycles: 1(2) Cycles: 1(2)
Note: 3 cycles if skip and followed Note: 3 cycles if skip and followed
by a 2-word instruction. by a 2-word instruction.
Q Cycle Activity: Q Cycle Activity:
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Decode Read Process Write to Decode Read Process Write to
register ‘f Data destination register ‘f’ Data destination
If skip: If skip:
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
No No No No No No No No
operation operation operation operation operation operation operation operation
If skip and followed by 2-word instruction: If skip and followed by 2-word instruction:
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
No No No No No No No No
operation operation operation operation operation operation operation operation
No No No No No No No No
operation operation operation operation operation operation operation operation
Example: HERE INCFSZ CNT, 1, O Example: HERE INFSNZ REG, 1, O
NZERO ZERO
ZERO NZERO

Before Instruction

= Address (HERE)

REG + 1

Aadress (NZERO)

PC = Address (HERE) PC

After Instruction After Instruction
CNT = CNT+1 REG
IfCNT = 0 If REG
PC = Address (ZERO) PC
IfCNT = O If REG
PC = Address (NZERO) PC

I

A’ddress (ZERO)
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FIGURE 27-14:

EXAMPLE SPI SLAVE MODE TIMING (CKE = 0)
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Refer to Figure 27-4 for load conditions.

LSb In

TABLE 27-16: EXAMPLE SPI MODE REQUIREMENTS (SLAVE MODE TIMING, CKE = 0)

P?\lrsm Symbol Characteristic Min Max | Units |Conditions
70 TssL2scH, |SS | to SCK | or SCK T Input Tey — | ns

TssL2scL
71 TscH SCK Input High Time Continuous 1.25Tcy + 30| — ns
71A Single Byte 40 — ns |[(Note 1)
72 TscL SCK Input Low Time Continuous 1.25Tcy + 30| — ns
72A Single Byte 40 — ns |(Note 1)
73 TbIV2scH, |Setup Time of SDI Data Input to SCK Edge 100 — ns

TpbivV2scL
73A TB28B Last Clock Edge of Byte1 to the First Clock Edge of Byte 2| 1.5 Tcy +40 | — ns |[(Note 2)
74 TscH2pIL, |Hold Time of SDI Data Input to SCK Edge 100 — ns

TscL2bIL
75 TboR SDO Data Output Rise Time PIC18FXXXX — 25 ns

PIC18LFXXXX 45 ns (VDD =2.0V

76 TDOF SDO Data Output Fall Time — 25 ns
77 TssH2p0Z |SS T to SDO Output High-Impedance 10 50 | ns
80 TscH2DpoV, |SDO Data Output Valid after SCK Edge [PIC18FXXXX — 50 ns

TsclL2poV PICT8LFXXXX 100 | ns |VDD=2.0V
83 TscH2ssH, SS T after SCK Edge 1.5Tcy +40 | — ns

TscL2ssH
Note 1: Requires the use of Parameter #73A.

2: Only if Parameter #71A and #72A are used.
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TABLE 27-19: 12C™ BUS DATA REQUIREMENTS (SLAVE MODE)

P?\Izm' Symbol Characteristic Min Max | Units Conditions
100 THIGH Clock High Time 100 kHz mode 4.0 — us  |PIC18FXXXX must operate
at a minimum of 1.5 MHz
400 kHz mode 0.6 — us  |PIC18FXXXX must operate
at a minimum of 10 MHz
SSP module 1.5 Tey —
101 TLow Clock Low Time 100 kHz mode 4.7 — us  |PIC18FXXXX must operate
at a minimum of 1.5 MHz
400 kHz mode 1.3 — us  |PIC18FXXXX must operate
at a minimum of 10 MHz
SSP module 1.5 Tey —
102 TR SDA and SCL Rise |100 kHz mode — 1000 ns
Time 400 kHz mode | 20 + 0.1 CB | 300 ns |CB is specified to be from
10 to 400 pF
103 TF SDA and SCL Fall {100 kHz mode — 300 ns
Time 400 kHz mode | 20 + 0.1 CB | 300 ns |CB is specified to be from
10 to 400 pF
90 Tsu:sTA | Start Condition 100 kHz mode 4.7 — us  |Only relevant for Repeated
Setup Time 400 kHz mode 0.6 _ us Start condition
91 THD:STA  |Start Condition 100 kHz mode 4.0 — us |After this period, the first
Hold Time 400 kHz mode 0.6 _ us clock pulse is generated
106 THD:DAT |Data Input Hold 100 kHz mode 0 — ns
Time 400 kHz mode 0 09 | wps
107 TsU:DAT |Data Input Setup  [100 kHz mode 250 — ns |(Note 2)
Time 400 kHz mode 100 — ns
92 Tsu:sTo |Stop Condition 100 kHz mode 4.7 — us
Setup Time 400 kHz mode 0.6 — | us
109 TAA Output Valid from {100 kHz mode — 3500 ns |(Note 1)
Clock 400 kHz mode — — | ns
110 TBUF Bus Free Time 100 kHz mode 4.7 — us |Time the bus must be free
400 kHz mode 1.3 — us |before anew transmission
can start
D102 |CB Bus Capacitive Loading — 400 pF

Note 1: As a transmitter, the device must provide this internal minimum delay time to bridge the undefined region

(min. 300 ns) of the falling edge of SCL to avoid unintended generation of Start or Stop conditions.
2: A Fast mode I2C™ bus device can be used in a Standard mode 1°C bus system but the requirement,

TSU:DAT > 250 ns, must then be met. This will automatically be the case if the device does not stretch the
LOW period of the SCL signal. If such a device does stretch the LOW period of the SCL signal, it must out-
put the next data bit to the SDA line,
TR max. + TSU:DAT = 1000 + 250 = 1250 ns (according to the Standard mode IC bus specification), before
the SCL line is released.
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