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PIC18F6585/8585/6680/8680

TABLE 4-2: SPECIAL FUNCTION REGISTER MAP (CONTINUED)

Address Name Address Name Address Name Address Name
DFFh - DDFh —@ DBFh - D9Fh —@
DFEh —@ DDEh —@ DBEh - D9Eh —@
DFDh —@ DDDh —@ DBDh — D9Dh —@
DFCh TXBIE DDCh —@ DBCh —@ D9Ch —@
DFBh —@ DDBh —@ DBBh -0 D9Bh —@
DFAh BIEO DDAh - DBAh O] D9Ah -
DF%h —@ DDS%h —@ DBYh - D99%h —@
DF8h BSELO DD8h SDFLC DB8h - D98h —@
DF7h —@ DD7h —@ DB7h — D97h —@
DF6h —@ DD6h —@ DB6h —@ D96h —@
DF5h —@ DD5h RXFCON1 DB5h - D95h —@
DF4h - DD4h RXFCONO DB4h O] D94h -
DF3h MSEL3 DD3h —@ DB3h - D93h| RXF15EIDL
DF2h MSEL2 DD2h —@ DB2h - D92h | RXF15EIDH
DF1h MSEL1 DD1h —@ DB1h — D91h| RXF15SIDL
DFOh MSELO DDOh —@ DBOh —@ D90h | RXF15SIDH
DEFh —@ DCFh —@ DAFh - D8Fh —@
DEEh - DCEh - DAEh O] D8Eh -
DEDh - DCDh —@ DADh - D8Dh —@
DECh —@ DCCh —@ DACh - D8Ch —@
DEBh —@ DCBh —@ DABh - D8Bh| RXF14EIDL
DEAh —@ DCAh —@ DAAh —@ D8Ah | RXF14EIDH
DES%h —@ DC9h —@ DA%h - D89%h | RXF14SIDL
DESh - DC8h - DA8h O] D88h| RXF14SIDH
DE7h| RXFBCON7 DC7h —@ DA7h - D87h| RXF13EIDL
DE6h| RXFBCONG6 DC6h —@ DAG6h - D86h | RXF13EIDH
DE5h| RXFBCONS5 DC5h —@ DA5h — D85h| RXF13SIDL
DE4h| RXFBCON4 DC4h —@ DA4h —@ D84h| RXF13SIDH
DE3h| RXFBCON3 DC3h —@ DA3h - D83h| RXF12EIDL
DE2h| RXFBCON2 DC2h —@ DA2h O] D82h | RXF12EIDH
DE1lh| RXFBCON1 DC1h —@ DALlh - D81h| RXF12SIDL
DEOh| RXFBCONO DCOh —@ DAOh - D80h | RXF12SIDH

Note 1: Unimplemented registers are read as ‘0’.
2: This register is not available on PIC18F6X8X devices.
3: This is not a physical register.
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TABLE 4-3: REGISTER FILE SUMMARY (CONTINUED)

File Name Bit 7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 P\g‘:Z‘g‘R o[n)e;zgz
RXF5SIDL SID2 SID1 SIDO — EXIDEN — EID17 EID16 |xx-x x-xx| 43,230
RXF5SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx | 43,230
RXFAEIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx | 43,230
RXFAEIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx | 43,230
RXF4SIDL SID2 SID1 SIDO — EXIDEN — EID17 EID16 |xx-x x-xx| 43,230
RXF4SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx | 43,230
RXF3EIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx | 43,230
RXF3EIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx | 43,230
RXF3SIDL SID2 SID1 SIDO — EXIDEN — EID17 EID16 |xx-x x-xx| 43,230
RXF3SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx | 43,230
RXF2EIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx | 43,230
RXF2EIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx | 43,230
RXF2SIDL SID2 SID1 SIDO — EXIDEN — EID17 EID16 xx-x x-xx| 43,230
RXF2SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx | 43,230
RXF1EIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx | 43,230
RXF1EIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx | 43,230
RXF1SIDL SID2 SID1 SIDO — EXIDEN — EID17 EID16 xx-x x-xx| 43,230
RXF1SIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx | 43,230
RXFOEIDL EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO xxxx xxxx | 43,230
RXFOEIDH EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 xxxx xxxx | 43,230
RXFOSIDL SID2 SID1 SIDO — EXIDEN — EID17 EID16 xx-x x-xx| 43,230
RXFOSIDH SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 xxxx xxxx | 43,230
B5D7() B5D77 B5D76 B5D75 B5D74 B5D73 B5D72 B5D71 B5D70 |xxxx xxxx | 44,230
B5D6(7) B5D67 B5D66 B5D65 B5D64 B5D63 B5D62 B5D61 B5D60 | xxxx xxxx | 44,230
B5D5() B5SD57 B5D56 B5D55 B5D54 B5D53 B5D52 B5D51 B5D50 | xxxx xxxx | 44,230
B5D4() B5D47 B5D46 B5D45 B5D44 B5D43 B5D42 B5D41 B5D40 | xxxx xxxx | 44,230
B5D3() B5D37 B5D36 B5D35 B5D34 B5D33 B5D32 B5D31 B5D30 | xxxx xxxx | 44,230
B5D2(" B5D27 B5D26 B5D25 B5D24 B5D23 B5D22 B5D21 B5D20 | xxxx xxxx | 44,230
B5D1(" B5D17 B5D16 B5D15 B5D14 B5D13 B5D12 B5D11 B5D10 | xxxx xxxx | 44,230
B5D0() B5DO7 B5D06 B5D05 B5D04 B5D03 B5D02 B5D01 B5D0O0 | xxxx xxxx | 44,230
BsDLC™) — RXRTR RB1 RBO DLC3 DLC2 DLC1 DLCO -xxx xxxx | 44,230
B5EIDL(Y) EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO XxxX xxxX | 44,230
B5EIDH™ EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8 XxxX xxxX | 44,230
B5SIDL(™ SID2 SID1 SIDO SRR EXID/ — EID17 EID16 xxxxX X-xx | 44,230

EXIDE®
B5SIDH™ SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3 XxxX xxxx | 44,230
B5CON®: 1) RXFUL/ RXM1/ RTRRO/ FILHIT4/ FILHIT3/ FILHIT2/ FILHIT1/ | FILHITO/ |0000 0000 | 44,230
TXBIF TXABT TXLARB TXERR TXREQ RTREN TXPRI1 TXPRIO

Bap7(™ B4D77 B4D76 B4D75 B4D74 B4D73 B4D72 B4D71 B4D70 |xxxx xxxx | 44,230
B4ap6(? B4D67 B4D66 B4D65 B4D64 B4D63 B4D62 B4D61 B4D60 | xxxx xxxx | 44,230
B4p5() B4D57 B4D56 B4D55 B4D54 B4D53 B4D52 B4D51 B4D50 | xxxx xxxx | 44,230
B4DA4®) B4D47 B4D46 B4D45 B4D44 B4D43 B4D42 B4D41 B4D40 | xxxx xxxx | 44,230
Legend: x = unknown, u = unchanged, — = unimplemented, g = value depends on condition

Note 1: RAG6 and associated bits are configured as port pins in RCIO and ECIO Oscillator mode only and read ‘0’ in all other oscillator

Noaswh

modes.

Bit 21 of the TBLPTRU allows access to the device configuration bits.
These registers are unused on PIC18F6X80 devices; always maintain these clear.
These bits have multiple functions depending on the CAN module mode selection.

Meaning of this register depends on whether this buffer is configured as transmit or receive.
RGS5 is available as an input when MCLR is disabled.
This register reads all ‘0’s until the ECAN module is set up in Mode 1 or Mode 2.
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REGISTER 9-3: INTCON3 REGISTER
R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INT2IP INT1IP INT3IE INT2IE INTL1IE INT3IF INT2IF INT1IF
bit 7 bit 0

bit 7 INT2IP: INT2 External Interrupt Priority bit
1 = High priority
0 = Low priority
bit 6 INT1IP: INT1 External Interrupt Priority bit
1 = High priority
0 = Low priority
bit 5 INT3IE: INT3 External Interrupt Enable bit
1 = Enables the INT3 external interrupt
0 = Disables the INT3 external interrupt
bit 4 INT2IE: INT2 External Interrupt Enable bit
1 = Enables the INT2 external interrupt
0 = Disables the INT2 external interrupt
bit 3 INT1IE: INT1 External Interrupt Enable bit
1 = Enables the INT1 external interrupt
0 = Disables the INT1 external interrupt
bit 2 INT3IF: INT3 External Interrupt Flag bit
1 = The INT3 external interrupt occurred (must be cleared in software)
0 = The INT3 external interrupt did not occur
bit 1 INT2IF: INT2 External Interrupt Flag bit
1 = The INT2 external interrupt occurred (must be cleared in software)
0 = The INT2 external interrupt did not occur
bit 0 INT1IF: INT1 External Interrupt Flag bit

1 = The INT1 external interrupt occurred (must be cleared in software)
0 = The INT1 external interrupt did not occur

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
Note: Interrupt flag bits are set when an interrupt condition occurs regardless of the state
of its corresponding enable bit or the global enable bit. User software should ensure
the appropriate interrupt flag bits are clear prior to enabling an interrupt. This feature
allows for software polling.
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REGISTER 9-8: PIE2: PERIPHERAL INTERRUPT ENABLE REGISTER 2

u-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— CMIE — EEIE BCLIE LVDIE TMRSBIE | CCP2IE
bit 7 bit 0
bit 7 Unimplemented: Read as ‘0’
bit 6 CMIE: Comparator Interrupt Enable bit

1 = Enables the comparator interrupt
0 = Disables the comparator interrupt
bit 5 Unimplemented: Read as ‘0’
bit 4 EEIE: Data EEPROM/Flash Write Operation Interrupt Enable bit
1 = Enables the write operation interrupt
0 = Disables the write operation interrupt
bit 3 BCLIE: Bus Collision Interrupt Enable bit
1 = Enables the bus collision interrupt
0 = Disables the bus collision interrupt
bit 2 LVDIE: Low-Voltage Detect Interrupt Enable bit
1 = Enables the Low-Voltage Detect interrupt
0 = Disables the Low-Voltage Detect interrupt
bit 1 TMR3IE: TMR3 Overflow Interrupt Enable bit
1 = Enables the TMR3 overflow interrupt
0 = Disables the TMR3 overflow interrupt
bit 0 CCP2IE: CCP2 Interrupt Enable bit

1 = Enables the CCP2 interrupt
0 = Disables the CCP2 interrupt

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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9.4 IPR Registers

The IPR registers contain the individual priority bits for
the peripheral interrupts. Due to the number of
peripheral interrupt sources, there are three Peripheral
Interrupt Priority registers (IPR1, IPR2 and IPR3). The
operation of the priority bits requires that the Interrupt
Priority Enable (IPEN) bit be set.

REGISTER 9-10:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

IPR1: PERIPHERAL INTERRUPT PRIORITY REGISTER 1
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

R/W-1 R/W-1 R/W-1

] pspiP® | ADIP RCIP TXIP SSPIP

CCP1IP | TMR2IP | TMR1IP

bit 7

bit 0

PSPIP: Parallel Slave Port Read/Write Interrupt Priority bit(!)

1 = High priority
0 = Low priority
Note 1: Available in Microcontroller mode only.

ADIP: A/D Converter Interrupt Priority bit

1 = High priority

0 = Low priority

RCIP: USART Receive Interrupt Priority bit
1 = High priority

0 = Low priority

TXIP: USART Transmit Interrupt Priority bit
1 = High priority

0 = Low priority

SSPIP: Master Synchronous Serial Port Interrupt Priority bit

1 = High priority

0 = Low priority

CCPL1IP: CCPL1 Interrupt Priority bit

1 = High priority

0 = Low priority

TMR2IP: TMR2 to PR2 Match Interrupt Priority bit
1 = High priority

0 = Low priority

TMRL1IP: TMR1 Overflow Interrupt Priority bit
1 = High priority

0 = Low priority

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 10-11: PORTE BLOCK DIAGRAM IN /O MODE

Peripheral Out Select

Peripheral Data Out 0 VDD
) P
RD LATE 1 [ ]
Data Bus D Q >—|E
WR LATE _ 110 pin(l)
or WR PORTE K0
Data Latch N
D Q v TRIS OVERRIDE
ss
WR TRISE ~ = TRIS
K\ . . .
Q Override Pin | Override Peripheral
TRIS Latch REO Yes External Bus
RD TRISE "—Oﬂi RE1 Yes External Bus
Schmitt \7 RE2 Yes External Bus
Peripheral Enable -
Trigger RE3 Yes External Bus
<] Q D RE4 Yes External Bus
EN RES Yes External Bus
RD PORTE ‘ {>¢ —‘ RE6 Yes External Bus
Peripheral Data In RE7 Yes External Bus

Note 1: I/O pins have diode protection to Vbp and Vss.

FIGURE 10-12: PORTE BLOCK DIAGRAM IN SYSTEM BUS MODE (PIC18F8X8X ONLY)

Q D
EN
RD PORTE DC T
RD LATE :I
Data Bus D Q . Port

0 ,\
WR LATE Data|, T
or PORTE K\ 1/0 pin®)
Data Latch
— D Q *
WR TRISE N / TTL
CK L Input
TRIS Latch Buffer
RD TRISE
Bus Enable
System Bus
Contro| | DAta/TRIS Out
Drive Bus

Instruction Register

e
Instruction Read ﬁ\l

Note 1: 1/O pins have protection diodes to VDD and Vss.
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17.3.6 SLAVE MODE

In Slave mode, the data is transmitted and received as
the external clock pulses appear on SCK. When the
last bit is latched, the SSPIF interrupt flag bit is set.

While in Slave mode, the external clock is supplied by
the external clock source on the SCK pin. This external
clock must meet the minimum high and low times as
specified in the electrical specifications.

While in Sleep mode, the slave can transmit/receive
data. When a byte is received, the device will wake-up
from Sleep.

17.3.7 SLAVE SELECT
SYNCHRONIZATION

The SS pin allows a Synchronous Slave mode. The SPI
must be in Slave mode with SS pin control enabled
(SSPCON1<3:0> = 04h). The pin must not be driven
low for the SS pin to function as an input. The data latch
must be high. When the SS pin is low, transmission and
reception are enabled and the SDO pin is driven. When

the SS pin goes high, the SDO pin is no longer driven
even if in the middle of a transmitted byte and becomes
a floating output. External pull-up/pull-down resistors
may be desirable depending on the application.

Note 1: When the SPlis in Slave mode with SS pin
control enabled (SSPCON<3:0> = 0100),
the SPI module will reset if the SS pin is set
to VDD.

2: Ifthe SPIis used in Slave mode with CKE
set, then the SS pin control must be
enabled.

When the SPI module resets, the bit counter is forced
to ‘0’. This can be done by either forcing the SS pin to
a high level or clearing the SSPEN bit.

To emulate two-wire communication, the SDO pin can
be connected to the SDI pin. When the SPI needs to
operate as a receiver, the SDO pin can be configured
as an input. This disables transmissions from the SDO.
The SDI can always be left as an input (SDI function)
since it cannot create a bus conflict.

SLAVE SYNCHRONIZATION WAVEFORM

FIGURE 17-4:

SCK '
(CKP =0 )

CKE = 0) ; . X : . . . ‘
scK - : ! ! ! ! 5
(CKP=1 .
CKE = 0) .
Write to . X :
SSPBUF ' l ' '

c
SDO ) bit 0
, $)) , .
WPz | <= _ Rl
\ Lobit7 \ bit 7 \ . !
Input . . . . . . :
Sample . . T . T . T T . ((T . T ?
p ' ' ) T
(SMP = 0) . . . . . . . X .
SSPIF ' f : ' f :
::nlterrupt SS
ag Next Q4 Cycle
SSPSR to ((aﬂeeri
SSPBUF pp;
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FIGURE 18-2:

USART TRANSMIT BLOCK DIAGRAM

Data Bus

TXREG Register ‘

RCB/TX/CK pin

Pin Buffer
and Control

—iX

BRG16 X SPBRGH SPBRG
Baud Rate Generator
FIGURE 18-3: ASYNCHRONOUS TRANSMISSION
Write to TXREG I 5
BRG O Word 1
utput
(Shift Clock) 1 I_I L T LT LT 55_! 1 1 ﬁ
RCBITX/CK L ; ;
(pin) TN Start bit bit 0 bt X (§ bt swopbit .
TXIF bit . Word 1 ‘
(Transmit Buffer —-' <«1Tcy C
Reg. Empty Flag) U D) ;
p Word1l — ,
TRMT bit . . !
(Transmit Shift Transmit Shift Reg '
Reg. Empty Flag) —| cc ,—
)

FIGURE 18-4: ASYNCHRONOUS TRANSMISSION (BACK TO BACK)
Write to TXREG I I rr
Word1 ~ Word 2 )
BRG Output
(Shift Clock) _[—l_l—mw
RCB/TX/ICK '
(pin) T\ Start blt bit 0 it 1 GS X bit7/8 stop bt \Startbit < bit0
TXIF bit 1Tey = = = - Word 1 Word 2
(Interrupt Reg. Flag) L] L cC ]
- <« 1TcY JJ T
TRMT bit Wordl —— Word 2 >
Reé‘!’rg;sprp;tlzslgg; Transmit Shift Reg. Transmit Shift Reg.
1 C
JJ

Note:  This timing diagram shows two consecutive transmissions.
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REGISTER 23-20: 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 | RXBnDmS | RXBnDm4 | RXBnDm3| RXBnDm2| RXBnDm1|RXBNDmO |
bit 7 bit 0

bit 7-0 RXBnDm7:RXBnDmO: Receive Buffer n Data Field Byte m bits (where0<n<land0<m<7)

Each receive buffer has an array of registers. For example, Receive Buffer 0 has 8 registers:
RXBODO to RXB0OD?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

REGISTER 23-21: RXERRCNT: RECEIVE ERROR COUNT REGISTER

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
REC7 REC6 REC5 REC4 REC3 REC2 REC1 RECO
bit 7 bit 0
bit 7-0 REC7:RECO: Receive Error Counter bits

This register contains the receive error value as defined by the CAN specifications.

When RXERRCNT > 127, the module will go into an error-passive state. RXERRCNT does not
have the ability to put the module in “bus-off’ state.

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

EXAMPLE 23-5:  READING A CAN MESSAGE

; Need to read a pending message from RXBO buffer.
; To receive any message, filter, mask and RXM1:RXMO bits in RXBOCON registers must be
; programmed correctly.

; Make sure that there is a message pending in RXBO.

BTFSS RXBOCON, RXFUL ; Does RXBO contain a message?

BRA NoMessage ; No. Handle this situation...

; We have verified that a message is pending in RXBO0 buffer.

; If this buffer can receive both Standard or Extended Identifier messages,

; ldentify type of message received.

BTFSS RXBOSIDL, EXID ; Is this Extended Identifier?

BRA StandardMessage ; No. This is Standard Identifier message.
; Yes. This is Extended Identifier message.

; Read all 29-bits of Extended Identifier message.

; Now read all data bytes
MOVFF RXBODO, MY _DATA BYTELl

; Once entire message is read, mark the RXBO that it is read and no longer FULL.
BCF RXBOCON, RXFUL ; This will allow CAN Module to load new messages
; into this buffer.
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REGISTER 23-28: BnEIDH: TX/RX BUFFER n EXTENDED IDENTIFIER REGISTERS,
HIGH BYTE IN RECEIVE MODE [0 < n < 5, TXnEN (BSEL0<n>) = 0]®

R-x R-x R-x R-x R-x R-x R-x R-x
EID15 EID14 ED13 | ED12 | ED1L | ED10 | EID9 | EID8
bit 7 bit 0
bit 7-0 EID15:EID8: Extended Identifier bits

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

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 23-29: BnEIDH: TX/RX BUFFER n EXTENDED IDENTIFIER REGISTERS,
HIGH BYTE IN TRANSMIT MODE [0 < n < 5, TXnEN (BSELO<n>) = 11

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 EIDI3 | EID12 | EID1L | EDI0 | EID9 | EID8
bit 7 bit 0
bit 7-0 EID15:EID8: Extended Identifier bits

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

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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23.2.3.2 Message Acceptance Filters
and Masks

This subsection describes the message acceptance
filters and masks for the CAN receive buffers.

Note: These registers are writable in
Configuration mode only.

REGISTER 23-37: RXFnSIDH: RECEIVE ACCEPTANCE FILTER n STANDARD IDENTIFIER FILTER
REGISTERS, HIGH BYTE [0 < n < 15])

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

siplo [ sibe [ sibg | sib7 | sibe SID5 sID4 sID3
bit 7 bit 0
bit 7-0 SID10:SID3: Standard Identifier Filter bits, if EXIDEN = 0;

Extended Identifier Filter bits EID28:EID21, if EXIDEN = 1.
Note 1: Registers RXF6SIDH:RXF15SIDH are available in Mode 1 and 2 only.

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 23-38: RXFnSIDL: RECEIVE ACCEPTANCE FILTER n STANDARD IDENTIFIER FILTER
REGISTERS, LOW BYTE [0 < n < 15]®

R/W-x R/W-x R/W-x U-0 R/W-x U-0 R/W-x R/W-x
SID2 sib1 | sibo |  — | EXIDEN — EID17 EID16
bit 7 bit 0
bit 7-5 SID2:SIDO0: Standard Identifier Filter bits, if EXIDEN = 0;
Extended Identifier Filter bits EID20:EID18, if EXIDEN = 1.
bit 4 Unimplemented: Read as ‘0’
bit 3 EXIDEN: Extended Identifier Filter Enable bit

1 = Filter will only accept extended ID messages
0 = Filter will only accept standard ID messages

Note:  In Mode O, this bit must be set/cleared as required, irrespective of corresponding
mask register value.
bit 2 Unimplemented: Read as ‘0’
bit 1-0 EID17:EID16: Extended Identifier Filter bits

Note 1: Registers RXF6SIDL:RXF15SIDL are available in Mode 1 and 2 only.

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 23-57: PIE3: PERIPHERAL INTERRUPT ENABLE REGISTER

RW-0 RW-0  R/MW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IRXIE | WAKIE | ERRIE | TXB2IE/ | TXBLEWD | TXBOIEW | RXB1IE/ | RXBOIE/
TXBnIE RXBnIE | FIFOWMIE
bit 7 bit 0
bit 7 IRXIE: CAN Invalid Received Message Interrupt Enable bit

1 = Enable invalid message received interrupt
0 = Disable invalid message received interrupt
bit 6 WAKIE: CAN bus Activity Wake-up Interrupt Enable bit
1 = Enable bus activity wake-up interrupt
0 = Disable bus activity wake-up interrupt
bit 5 ERRIE: CAN bus Error Interrupt Enable bit
1 = Enable CAN bus error interrupt
0 = Disable CAN bus error interrupt
bit 4 When CAN is in Mode O:
TXB2IE: CAN Transmit Buffer 2 Interrupt Enable bit
1 = Enable Transmit Buffer 2 interrupt
0 = Disable Transmit Buffer 2 interrupt
When CAN is in Mode 1 or 2:
TXBnIE: CAN Transmit Buffer Interrupts Enable bit
1 = Enable transmit buffer interrupt; individual interrupt is enabled by TXBIE and BIEO
0 = Disable all transmit buffer interrupts
bit 3 TXB1IE: CAN Transmit Buffer 1 Interrupt Enable it
1 = Enable Transmit Buffer 1 interrupt
0 = Disable Transmit Buffer 1 interrupt
bit 2 TXBOIE: CAN Transmit Buffer 0 Interrupt Enable it
1 = Enable Transmit Buffer O interrupt
0 = Disable Transmit Buffer O interrupt
bit 1 When CAN is in Mode O:
RXB1IE: CAN Receive Buffer 1 Interrupt Enable bit
1 = Enable Receive Buffer 1 interrupt
0 = Disable Receive Buffer 1 interrupt
When CAN is in Mode 1 or 2:
RXBnIE: CAN Receive Buffer Interrupts Enable bit
1 = Enable receive buffer interrupt; individual interrupt is enabled by BIEO
0 = Disable all receive buffer interrupts
bit 0 When CAN is in Mode O:
RXBOIE: CAN Receive Buffer O Interrupt Enable bit
1 = Enable Receive Buffer 0 interrupt
0 = Disable Receive Buffer 0 interrupt
When CAN is in Mode 1:
Unimplemented: Read as ‘0’
When CAN is in Mode 2:
FIFOWMIE: FIFO Watermark Interrupt Enable bit
1 = Enable FIFO watermark interrupt
0 = Disable FIFO watermark interrupt

Note 1: In CAN Mode 1 and 2, this bit is forced to ‘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
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2441 PROGRAM MEMORY
CODE PROTECTION

The user memory may be read to or written from any
location using the table read and table write instruc-
tions. The device ID may be read with table reads. The
Configuration registers may be read and written with
the table read and table write instructions.

In User mode, the CPn bits have no direct effect. CPn
bits inhibit external reads and writes. A block of user
memory may be protected from table writes if the
WRTn configuration bit is ‘0’. The EBTRn bits control
table reads. For a block of user memory with the
EBTRnN bit set to ‘0’, a table read instruction that exe-
cutes from within that block is allowed to read. A table
read instruction that executes from a location outside of

FIGURE 24-4:

that block is not allowed to read and will result in read-
ing ‘0’s. Figures 24-4 through 24-6 illustrate table write
and table read protection.

Note: Code protection bits may only be written to
a ‘o’ from a ‘1’ state. It is not possible to
write a ‘1’ to a bit in the ‘0’ state. Code
protection bits are only set to ‘1’ by a full
chip erase or block erase function. The full
chip erase and block erase functions can
only be initiated via ICSP or an external
programmer.

TABLE WRITE (WRTn) DISALLOWED

Register Values

Program Memory

Configuration Bit Settings

TBLWT *

TBLPTR = 000FFFh eyl
PC = 003FFEh
PC = 008FFEh

TBLWT *

000000h -
Y WRTB, EBTRB = 11
000800h

WRTO, EBTRO = 01
003FFFh
004000h

WRTL, EBTRL = 11
007FFFh
008000h

WRT2, EBTR2 = 11
00BFFFh
00C000h

WRT3, EBTR3 = 11
O00FFFFh

Results: All table writes disabled to Block n whenever WRTn = 0.
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24.4.2 DATA EEPROM CODE
PROTECTION

The entire data EEPROM is protected from external
reads and writes by two bits: CPD and WRTD. CPD
inhibits external reads and writes of data EEPROM.
WRTD inhibits external writes to data EEPROM. The
CPU can continue to read and write data EEPROM
regardless of the protection bit settings.

24.4.3 CONFIGURATION REGISTER
PROTECTION

The Configuration registers can be write-protected. The
WRTC bit controls protection of the Configuration regis-
ters. In User mode, the WRTC bit is readable only. WRTC
can only be written via ICSP or an external programmer.

245 |ID Locations

Eight memory locations (200000h-200007h) are
designated as ID locations where the user can store
checksum or other code identification numbers. These
locations are accessible during normal execution
through the TBLRD and TBLWT instructions or during
program/verify. The ID locations can be read when the
device is code-protected.

24.6  In-Circuit Serial Programming

PIC18FXX80/XX85 microcontrollers can be serially
programmed while in the end application circuit. This is
simply done with two lines for clock and data, and three
other lines for power, ground and the programming
voltage. This allows customers to manufacture boards
with unprogrammed devices and then program the
microcontroller just before shipping the product. This
also allows the most recent firmware or a custom
firmware to be programmed.

24.7 In-Circuit Debugger

When the DEBUG bit in Configuration register,
CONFIGAL, is programmed to a ‘0’, the in-circuit
debugger functionality is enabled. This function allows
simple debugging functions when used with MPLAB®
IDE. When the microcontroller has this feature
enabled, some of the resources are not available for
general use. Table 24-4 shows which features are
consumed by the background debugger.

TABLE 24-4: DEBUGGER RESOURCES

1/0 pins RB6, RB7
Stack 2 levels
Program Memory 512 bytes
Data Memory 10 bytes

To use the in-circuit debugger function of the micro-
controller, the design must implement In-Circuit Serial
Programming connections to MCLR/VpPp, VDD, GND,
RB7 and RB6. This will interface to the in-circuit
debugger module available from Microchip or one of
the third party development tool companies.

DS30491D-page 362

© 2003-2013 Microchip Technology Inc.



PIC18F6585/8585/6680/8680

RRNCF Rotate Right f (no carry) SETF Set f
Syntax: [label] RRNCF f[,d[,a]l Syntax: [label ] SETF f[,a]
Operands: 0<f<255 Operands: 0<f<255

d e [0,1] ae[0,1]

ae[01] Operation: FFh — f
Operation: (f<n>) — dest<n-1>, Status Affected:  None

(f<0>) — dest<7> .

Encoding: | 0110 | 100a ‘ fEEE ‘ fEEE

Status Affected: N, Z o —

. Description: The contents of the specified
Encoding: | 0100 ‘ 0oda ‘ fEEE ‘ fEEF | register are set to FFh. If @’ is ‘0’,
Description:’ The contents of register ‘f’ are the Access Bank will be selected,

rotated one bit to the right. If ‘d’ is overriding the BSR value. If ‘a’ is
‘0’, the result is placed in W. If ‘d’ is ‘1’, then the bank will be selected
‘1’, the result is placed back in as per the BSR value (default).
register ‘f’ (default). If ‘a’ is ‘0", the Words: 1
Access Bank will be selected,
overriding the BSR value. If ‘a’ is Cycles: 1
‘1’, then the bank will be selected Q Cycle Activity:
as per the BSR value (default). Q1 Q2 Q3 Q4
r» Decode Read Process Write
register ‘f’ Data register ‘f’
Words: 1
Cycles: 1 Example: SETF REG, 1
Q Cycle Activity: Before Instruction
01 Q2 03 4 REG _: OX5A
Decode Read Process Write to Aiter InStrUCtKin
register ‘f’ Data destination REG = OxFF
Example 1: RRNCF  REG, 1, O
Before Instruction
REG = 1101 0111
After Instruction
REG = 1110 1011
Example 2: RRNCF  REG, 0, 0
Before Instruction
w = ?
REG = 1101 0111
After Instruction
w = 1110 1011
REG = 1101 0111
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SLEEP Enter Sleep mode SUBFWP Subtract f from W with borrow
Syntax: [label] SLEEP Syntax: [label] SUBFWB f[,d[,a]]
Operands: None Operands: 0<f<255
Operation: 00h — WDT, def0]]
0 — WDT postscaler, acfol]
1->T0O, Operation: (W) = (f) = (C) —> dest
0-PD Status Affected: N, OV, C, DC, Z
Status Affected:  TO, PD Encoding: ‘ 0101 | 0lda | FEEE ‘ FEEE |
Encoding: ‘ 0ooo | 0000 | 0000 ‘ 0_011 ‘ Description: Subtract register ‘f' and carry flag
Description: The Power-down status bit (PD) is (borrow) from W (2’s complement
cleared. The Time-out status bit method). If ‘d" is ‘0", the result is
(TO) is set. Watchdog Timer and stored in W. If ‘d’ is ‘1’, the result is
its postscaler are cleared. stored in register ‘' (default). If ‘&’
The processor is put into Sleep is ‘0", the Access Bank will be
mode with the oscillator stopped. selected, overriding the BSR
Words: 1 value. If ‘a’is ‘1’, then the bank will
) be selected as per the BSR value
Cycles: 1 (default).
Q Cycle Activity: Words: 1
Q1 Q2 Q3 Q4 Cycles: 1
Decode No Process Goto -
operation Data SLEEP Q Cycle Activity:
Q1 Q2 Qs Q4
Example: SLEEP Decode Read Process Write to
X register ‘f’ Data destination
Before Instruction
10 = Example 1: SUBFWB  REG, 1, 0
PD = Before Instruction
After Instruction REG = 3
= 1t ez
PD = 0 c =1
After Instruction
Tt If WDT causes wake-up, this bit is cleared. stG z g':
C = 0
z = 0
N = 1 ;resultis negative
Example 2: SUBFWB REG, 0, O
Before Instruction
REG = 2
w = 5
C = 1
After Instruction
REG = 2
w = 3
C = 1
z = 0
N = 0 ;resultis positive
Example 3: SUBFWB REG, 1, 0
Before Instruction
REG = 1
w = 2
C = 0
After Instruction
REG = 0
w = 2
C = 1
z = 1 ;resultiszero
N = 0
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27.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings ()

Ambient temperature UNAET DIAS..........coocviiiiiiiiiii i e e s -40°C to +125°C
-65°C to +150°C
0.3V to (VDD + 0.3V)

Storage temperature

Voltage on any pin with respect to Vss (except VDD, MCLR, and RA4) .

Voltage on VDD with respect to Vss -0.3V to +5.5V
Voltage on MCLR with respect t0 VSS (NOTE 2) ......c.coiiiiiiiiiiiiiieeee e e 0V to +13.25V
Voltage 0N RAZ WiIth TESPECE 10 V/SS ....ciuiiiiiiiiiie ittt ettt ettt et e et et e e st e e e e e e be e e e nnnee s 0V to +8.5V
Total pOWeEr dISSIPALION (INOTE L) ....uiiiiiiiiieitiiie ettt ettt ettt e e sttt e aa b et e e st et e et bt e e e be e e abb e e e e bbeeesnbeeeeanneeeanes 1.0w
Maximum CUITeNt OUL OF VSS PIN ...t ettt 300 mA
Maximum CUITENE INTO VDD PN .....eiiiiiiiiiiiie ittt e r et b et se et e e enas 250 mA
Input clamp current, K (V1< 0 OF VI VDD) ..ottt ettt ettt es et sese e esese et eses et esesenensenas +20 mA
Output clamp current, I0K (VO < 0 OF VO > VDD) .....ouiiiririeiiieieieiieteie ettt ettt etse e s e ses s e s eseenseseaeeennn +20 mA

Maximum output current sunk by any I/O pin

Maximum output current sourced by any 1/O pin ..
Maximum current sunk by all ports

Maximum current SOUrCEd DY @ll POILS .......ooiiuiiiieiiii ettt et e et e e et e e abe e e sbne e e ennes

Note 1: Power dissipation is calculated as follows:
Pdis = VDD x {IbD — ¥ IoH} + X {(VDD — VOH) x loH} + X (VoI x loL)

2: Voltage spikes below Vss at the MCLR/VPP pin, inducing currents greater than 80 mA, may cause latch-up.
Thus, a series resistor of 50-100Q2 should be used when applying a “low” level to the MCLR/VPP pin rather
than pulling this pin directly to Vss.

T NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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FIGURE 28-5: TYPICAL IpD vs. Fosc OVER VbD (XT MODE)
5
5.5V 7]
Typical: statistical mean @ 25°C / »
2 Maximum: mean + 3o (-40°C to +125°C)
Minimum: mean — 3o (-40°C to +125°C)
// 4.5V 7]
//4_0\/ -
3 ///
z 3.5V ]
£
B / ;/ 3.0v
2 / /
//// 25V
e .
) / /
/
ﬁ/
0
0 05 1 15 2 25 3 35 4
Fosc (MHz)
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APPENDIX A:  REVISION HISTORY

Revision A (February 2003)

Original data sheet for PIC18F6585/8585/6680/8680
family.

Revision B (June 2003)

This revision includes updates to the Special Function
Registers in Table 4-2 and Table 23-1 and minor
corrections to the data sheet text.

Revision C (February 2004)

This revision includes the DC and AC Characteristics
Graphs and Tables. The Electrical Specifications in
Section 27.0 “Electrical Characteristics” have been
updated and there have been minor corrections to the
data sheet text.

Revision D (January 2013)

Added a note to each package outline drawing.

APPENDIX B: DEVICE

DIFFERENCES

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

TABLE B-1: DEVICE DIFFERENCES
Feature PIC18F6585 PIC18F6680 PIC18F8585 PIC18F8680
On-Chip Program Memory (Kbytes) 48 64 48 64
1/0 Ports Ports A, B, C, D, Ports A, B, C, D, | PortsA,B,C,D, | Ports A, B, C, D,
E,F G E,F G E,F,GH,J E,F,GH,J
A/D Channels 12 12 16 16
External Memory Interface No No Yes Yes
Package Types 64-pin TQFP, 64-pin TQFP, 80-pin TQFP 80-pin TQFP
68-pin PLCC 68-pin PLCC
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Master Mode
Reception
Repeated Start Condition

Transmission ..
Master Mode Start Condition ..
Module Operation
Multi-Master Communication,

Bus Collision and

Arbitration .... [T T U TRURORN 223
Multi-Master Mode .. .223
Registers
Slave Mode

Slave Mode, Addressing....
Slave Mode, Reception
Slave Mode, Transmission ..
Sleep Operation
Stop Condition TIMING .......ccoovvviiiiiiiiiiieie. 222
12C Mode. See I°C.
Overview...
SPI Mode ..
Associated Registers ..
Bus Mode Compatibility .
Effects of a Reset
Enabling SPI I/O ..
Master Mode
Operation....
Slave Mode.
Slave Select
Synchronization ..
Sleep Operation
SPI Clock
Typical Connection .
SPI Mode. See SPI.
SSPBUF Register ..
SSPSR Register .
MSSP Module
SPI Master/Slave Connection ............cccceeeveerecennene 193
MULLW.....
MULWF....

o

Opcode Field DesCriptions...........cccoovvviviiiiiiiisinene 366
OPTION_REG Register

ECIO+PLL.

ECIO+SPLL .

Oscillator Selection
Oscillator Start-up Timer (OST)..
Oscillator Switching Feature
System Clock Switch Bit
Oscillator, Timerl
Oscillator, Timer3..
Oscillator, WDT

P
| Ted - Vo [0 To SRS
Details
Marking.........

Parallel Slave Port (PSP)
Associated Registers.
REO/RD/ADS Pin
RE1/WR/AD9 Pin ...
RE2/CS/AD10 Pin ..
Select (PSPMODE Bit) .....cccccoevverenriiieieeinens 133, 152

Parallel Slave Port Requirements
(PIC18FXX8X)....

Phase Locked Loop (PLL).

PICKit 1 Flash Starter Kit

PICSTART Plus Development
Programmer.......c...eeoiiiee i 410

PIE REQISIEIS.....cciiiiiiiiiii i 117

Pin Functions
AVDD.
AVss....
OSC1/CLKI...
OSC2/CLKO/RA6

RA2/AN2/VREF-
RA3/AN3/VREF+
RA4/TOCKI ......

RBO/INTO
RB1/INT1
RB2/INT2......
RB3/INT3/CCP2.
RB4/KBIO.........
RB5/KBI1/PGM
RB6/KBI2/PGC...
RB7/KBI3/PGD...
RCO/T10SO/T13CKI.....
RC1/T10SI/CCP2 ..
RC2/CCP1/P1A
RC3/SCK/SCL.
RC4/SDI/SDA..

RC7/RX/DT...
RDO/PSPO/ADO
RD1/PSP1/AD1 ..
RD2/PSP2/AD?2 ..
RD3/PSP3/AD3...
RD4/PSP4/ADA4 ..
RD5/PSP5/AD5
RD6/PSP6/AD6
RD7/PSP7/AD7
REO/RD/ADS
REL/MWR/ADO.......covoveeeseeeeeeeeseeseeeessessesessesneeneeas
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