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PIC18(L)F67K40

1.4 Register and Bit naming
conventions

1.4.1 REGISTER NAMES

When there are multiple instances of the same
peripheral in a device, the peripheral control registers
will be depicted as the concatenation of a peripheral
identifier, peripheral instance, and control identifier.
The control registers section will show just one
instance of all the register names with an ‘X’ in the place
of the peripheral instance number. This naming
convention may also be applied to peripherals when
there is only one instance of that peripheral in the
device to maintain compatibility with other devices in
the family that contain more than one.

1.4.2 BIT NAMES
There are two variants for bit names:

» Short name: Bit function abbreviation
* Long name: Peripheral abbreviation + short name

1.4.21 Short Bit Names

Short bit names are an abbreviation for the bit function.
For example, some peripherals are enabled with the
EN bit. The bit names shown in the registers are the
short name variant.

Short bit names are useful when accessing bits in C
programs. The general format for accessing bits by the
short name is RegisterNamebits.ShortName. For
example, the enable bit, EN, in the COG1CONO regis-
ter can be set in C programs with the instruction
COGLCONObi ts. EN = 1.

Short names are generally not useful in assembly
programs because the same name may be used by
different peripherals in different bit positions. When this
occurs, during the include file generation, all instances
of that short bit name are appended with an underscore
plus the name of the register in which the bit resides to
avoid naming contentions.

14.2.2 Long Bit Names

Long bit names are constructed by adding a peripheral
abbreviation prefix to the short name. The prefix is
unique to the peripheral thereby making every long bit
name unique. The long bit name for the COG1 enable
bit is the COG1 prefix, G1, appended with the enable
bit short name, EN, resulting in the unique bit name
G1EN.

Long bit names are useful in both C and assembly pro-
grams. For example, in C the COG1CONO enable bit
can be set with the GLEN = 1 instruction. In assembly,
this bit can be set with the BSF COGLCONO, GLEN
instruction.

1.4.2.3 Bit Fields

Bit fields are two or more adjacent bits in the same
register. Bit fields adhere only to the short bit naming
convention. For example, the three Least Significant
bits of the COG1CONO register contain the mode
control bits. The short name for this field is MD. There
is no long bit name variant. Bit field access is only
possible in C programs. The following example
demonstrates a C program instruction for setting the
COG1 to the Push-Pull mode:

COGLCONObi ts. MD = 0x5;

Individual bits in a bit field can also be accessed with
long and short bit names. Each bit is the field name
appended with the number of the bit position within the
field. For example, the Most Significant mode bit has
the short bit name MD2 and the long bit name is
G1MD2. The following two examples demonstrate
assembly program sequences for setting the COG1 to
Push-Pull mode:

Example 1:

MOVLW  ~( 1<<GLMD1)
ANDWF  COGLCONO, F
MOVLW  1<<GLMD2 | 1<<G1MDO
| ORWF  COGLCONO, F

Example 2:

BSF COG1CONO, G1IMD2
BCF COG1CONO, G1IMVDL
BSF COGLCONO, GLMDXO

1.4.3 REGISTER AND BIT NAMING
EXCEPTIONS

1.4.3.1 Status, Interrupt, and Mirror Bits

Status, interrupt enables, interrupt flags, and mirror bits
are contained in registers that span more than one
peripheral. In these cases, the bit name shown is
unique so there is no prefix or short name variant.

1.4.3.2 Legacy Peripherals

There are some peripherals that do not strictly adhere
to these naming conventions. Peripherals that have
existed for many years and are present in almost every
device are the exceptions. These exceptions were
necessary to limit the adverse impact of the new
conventions on legacy code. Peripherals that do
adhere to the new convention will include a table in the
registers section indicating the long name prefix for
each peripheral instance. Peripherals that fall into the
exception category will not have this table. These
peripherals include, but are not limited to, the following:

+ EUSART
+ MSSP
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REGISTER 4-7: OSCEN: OSCILLATOR MANUAL ENABLE REGISTER

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 U-0 U-0
EXTOEN HFOEN MFOEN LFOEN SOSCEN ADOEN — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7 EXTOEN: External Oscillator Manual Request Enable bit

1= EXTOSC is explicitly enabled, operating as specified by FEXTOSC
0= EXTOSC could be enabled by requesting peripheral
bit 6 HFOEN: HFINTOSC Oscillator Manual Request Enable bit
1= HFINTOSC is explicitly enabled, operating as specified by OSCFRQ (Register 4-5)
0 = HFINTOSC could be enabled by requesting peripheral
bit 5 MFOEN: MFINTOSC (500 kHz/31.25 kHz) Oscillator Manual Request Enable bit (Derived from
HFINTOSC)
1= MFINTOSC is explicitly enabled
0 = MFINTOSC could be enabled by requesting peripheral
bit 4 LFOEN: LFINTOSC (31 kHz) Oscillator Manual Request Enable bit
1= LFINTOSC is explicitly enabled
0 = LFINTOSC could be enabled by requesting peripheral
bit 3 SOSCEN: Secondary Oscillator Manual Request Enable bit
1= Secondary Oscillator is explicitly enabled, operating as specified by SOSCPWR
0 = Secondary Oscillator could be enabled by requesting peripheral
bit 2 ADOEN: ADC Oscillator Manual Request Enable bit
1= ADC oscillator is explicitly enabled
0 = ADC oscillator could be enabled by requesting peripheral

bit 1-0 Unimplemented: Read as ‘0’
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FIGURE 6-2:

WAKE-UP FROM SLEEP THROUGH INTERRUPT

IQ1|Q2|Q3|Q4 Q1|Q2|Q3| Q4 Q1| '

'Q1|Q2|Q3|Q4 Q1|Q2|Q3|Q4 Q1|Q2|Q3IQ4 Q1|Q2|Q3|Q4'

CLKOUT is shown here for timing reference.

CLKIN“) ; , .
CLKOUT®): \ /—\ /a— Tost®). / \ / \ / \_/—'
Interrupt flag ) : /i +__Interrupt Latency® . ' !
GIE bit ' : j ' . | . .
(INTCON reg.) :  Processor in, l l \ . . :
| | . Sleep ! | | ' ' |
Instruction Flow ! X X : ) \ : : :
PC X PC X PC +1 X PC+2 X PC+2 X PC+2 X 0004h X 0005h '
Pesttgﬁgtci]on 'Inst(PC) = Sleep’  Inst(PC + 1) * ' Inst(PC +2) ' Inst(0004h) '  Inst(0005h) !
Instruction ©InstPC-1) :  Sleep : ©Inst(PC+1)  ForcedNOP  Forced NOP Inst(0004h)
Note External clock. High, Medium, Low mode assumed.

1

2:

3:  TosT =1024 Tosc. This delay does not apply to EC and INTOSC Oscillator modes.

4: GIE =1 assumed. In this case after wake-up, the processor calls the ISR at 0004h. If GIE = 0, execution will continue in-line.

6.2.3 LOW-POWER SLEEP MODE

The PIC18F6xK40 device family contains an internal
Low Dropout (LDO) voltage regulator, which allows the
device I/O pins to operate at voltages up to 5.5V while
the internal device logic operates at a lower voltage.
The LDO and its associated reference circuitry must
remain active when the device is in Sleep mode.

The PIC18F6xK40 devices allows the user to optimize
the operating current in Sleep, depending on the
application requirements.

Low-Power Sleep mode can be selected by setting the
VREGPM bit of the VREGCON register.

6.2.3.1

In the default operating mode, the LDO and reference
circuitry remain in the normal configuration while in
Sleep. The device is able to exit Sleep mode quickly
since all circuits remain active. In Low-Power Sleep
mode, when waking-up from Sleep, an extra delay time
is required for these circuits to return to the normal
configuration and stabilize.

Sleep Current vs. Wake-up Time

The Low-Power Sleep mode is beneficial for
applications that stay in Sleep mode for long periods of
time. The Normal mode is beneficial for applications
that need to wake from Sleep quickly and frequently.

© 2016-2017 Microchip Technology Inc.
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TABLE 10-5: REGISTER FILE SUMMARY FOR PIC18(L)F6XK40 DEVICES (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ﬁ?TnR
E9Dh I0CCP 10CCP7 10CCP6 I0CCP5 I0CCP4 I0CCP3 I0CCP2 I0CCP1 I0CCPO 00000000
E9Ch I0OCCN IOCCN7 IOCCN6 IOCCN5 IOCCN4 IOCCN3 I0OCCN2 IOCCN1 I0CCNO 00000000
E9Bh I0CCF IOCCF7 I0CCF6 I0CCF5 IOCCF4 I0CCF3 I0CCF2 IOCCF1 I0CCFO0 00000000
E9Ah ANSELB ANSELB7 ANSELB6 ANSELB5 ANSELB4 ANSELB3 ANSELB2 ANSELB1 ANSELBO 11111111
E99h WPUB WPUB7 WPUB6 WPUBS5 WPUB4 WPUB3 WPUB2 WPUB1 WPUBO 00000000
E98h ODCONB ODCB7 ODCB6 ODCB5 ODCB4 ODCB3 ODCB2 ODCBH1 ODCBO 00000000
E97h SLRCONB SLRB7 SLRB6 SLRB5 SLRB4 SLRB3 SLRB2 SLRB1 SLRBO 11111111
E96h INLVLB INLVLB7 INLVLB6 INLVLB5 INLVLB4 INLVLB3 INLVLB2 INLVLB1 INLVLBO 11111111
E95h I0CBP I0CBP7 10CBP6 10CBP5 10CBP4 I0CBP3 10CBP2 I0CBP1 10CBPO 00000000
E94h IOCBN I0CBN7 I0CBN6 IOCBN5 I0CBN4 IOCBN3 I0CBN2 I0CBN1 I0OCBNO 00000000
E93h I0CBF IOCBF7 I0CBF6 I0CBF5 I0CBF4 IOCBF3 I0CBF2 IOCBF1 I0CBFO 00000000
E92h ANSELA ANSELA7 ANSELA6 ANSELA5 ANSELA4 ANSELA3 ANSELA2 ANSELA1 ANSELAO 11111111
E91h WPUA WPUA7 WPUA6 WPUAS5 WPUA4 WPUA3 WPUA2 WPUA1 WPUAO 00000000
E90h ODCONA ODCA7 ODCA6 ODCA5 ODCA4 ODCA3 ODCA2 ODCA1 ODCAO0 00000000
E8Fh SLRCONA SLRA7 SLRAG SLRA5 SLRA4 SLRA3 SLRA2 SLRA1 SLRAO 11111111
E8Eh INLVLA INLVLA7 INLVLAG INLVLA5 INLVLA4 INLVLA3 INLVLA2 INLVLA1 INLVLAO 11111111
E8Dh RH3PPS — — RH3PPS<5:0> --000000
E8Ch RH2PPS — — RH2PPS<5:0> --000000
E8Bh RH1PPS — — RH1PPS<5:0> --000000
E8Ah RHOPPS — — RHOPPS<5:0> --000000
E89h RG7PPS — — RG7PPS<5:0> --000000
E88h RG6PPS — — RG6PPS<5:0> --000000
E87h — Unimplemented =
E86h RG4PPS — — RG4PPS<5:0> --000000
E85h RG3PPS — — RG3PPS<5:0> --000000
E84h RG2PPS — — RG2PPS<5:0> --000000
E83h RG1PPS — — RG1PPS<5:0> -- 000000
E82h RGOPPS — — RGOPPS<5:0> --000000
E81h RF7PPS — — RF7PPS<5:0> --000000
E80h RF6PPS — — RF6PPS<5:0> --000000
E7Fh RF5PPS — — RF5PPS<5:0> --000000
E7Eh RF4PPS — — RF4PPS<5:0> -- 000000
E7Dh RF3PPS — — RF3PPS<5:0> --000000
E7Ch RF2PPS — — RF2PPS<5:0> --000000
E7Bh RF1PPS — — RF1PPS<5:0> -- 000000
E7Ah RFOPPS — — RFOPPS<5:0> --000000
E79h RE7PPS — — RE7PPS<5:0> --000000
E78h RE6PPS — — RE6PPS<5:0> --000000
E77h RE5PPS — — RE5PPS<5:0> -- 000000
E76h RE4PPS — — RE4PPS<5:0> -- 000000
E75h RE3PPS — — RE3PPS<5:0> --000000
Legend: X = unknown, u = unchanged, — = unimplemented, g = value depends on condition
Note 1:  Not available on LF devices.
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11.1.2 CONTROL REGISTERS

Several control registers are used in conjunction with
the TBLRD and TBLW instructions. These include the
following registers:

* NVMCONT1 register
* NVMCON?2 register
» TABLAT register

* TBLPTR registers

11.1.2.1 NVMCON1 and NVMCON2
Registers

The NVMCONTH1 register (Register 11-1) is the control
register for memory accesses. The NVMCON2 register
is not a physical register; it is used exclusively in the
memory write and erase sequences. Reading
NVMCONZ2 will read all ‘O’s.

The NVMREG<1:0> control bits determine if the
access will be to Data EEPROM Memory locations.
PFM locations or User IDs, Configuration bits, Rev ID
and Device ID. When NVMREG<1:0> = 00, any
subsequent operations will operate on the Data
EEPROM Memory. When NVMREG<1:0> = 10, any
subsequent operations will operate on the program
memory. When NVMREG<1:0> = x1, any subsequent
operations will operate on the Configuration bits, User
IDs, Rev ID and Device ID.

The FREE bit allows the program memory erase
operation. When the FREE bit is set, an erase
operation is initiated on the next WR command. When
FREE is clear, only writes are enabled. This bit is
applicable only to the PFM and not to data EEPROM.

When set, the WREN bit will allow a program/erase
operation. The WREN bit is cleared on power-up.

The WRERR bit is set by hardware when the WR bit is
set and cleared when the internal programming timer
expires and the write operation is successfully
complete.

The WR control bit initiates erase/write cycle operation
when the NVMREG<1:0> bits point to the Data
EEPROM Memory location, and it initiates a write
operation when the NVMREG<1:0> bits point to the
PFM location. The WR bit cannot be cleared by
firmware; it can only be set by firmware. Then the WR
bit is cleared by hardware at the completion of the write
operation.

The NVMIF Interrupt Flag bit of the PIR7 register is set
when the write is complete. The NVMIF flag stays set
until cleared by firmware.

11.1.2.2 TABLAT — Table Latch Register

The Table Latch (TABLAT) is an 8-bit register mapped
into the SFR space. The Table Latch register is used to
hold 8-bit data during data transfers between program
memory and data RAM.

11.1.2.3 TBLPTR — Table Pointer Register

The Table Pointer (TBLPTR) register addresses a byte
within the program memory. The TBLPTR is comprised
of three SFR registers: Table Pointer Upper Byte, Table
Pointer High Byte and Table Pointer Low Byte
(TBLPTRU:TBLPTRH:TBLPTRL). These three
registers join to form a 22-bit wide pointer. The low-
order 21 bits allow the device to address up to 2 Mbytes
of program memory space. The 22" pit allows access
to the Device ID, the User ID and the Configuration bits.

The Table Pointer register, TBLPTR, is used by the
TBLRD and TBLW instructions. These instructions can
update the TBLPTR in one of four ways based on the
table operation. These operations on the TBLPTR
affect only the low-order 21 bits.

1.1.24 Table Pointer Boundaries

TBLPTR is used in reads, writes and erases of the
Program Flash Memory.

When a TBLRD is executed, all 22 bits of the TBLPTR
determine which byte is read from program memory
directly into the TABLAT register.

When a TBLW is executed the byte in the TABLAT
register is written, not to Flash memory but, to a holding
register in preparation for a program memory write. The
holding registers constitute a write block which varies
depending on the device (see Table 11-3).The 3, 4, or
5LSbs of the TBLPTRL register determine which
specific address within the holding register block is
written to. The MSBs of the Table Pointer have no effect
during TBLWI operations.

When a program memory write is executed the entire
holding register block is written to the Flash memory at
the address determined by the MSbs of the TBLPTR.
The 3, 4, or 5 LSBs are ignored during Flash memory
writes. For more detail, see Section 11.1.6 “Writing to
Program Flash Memory”.

Figure 11-3 describes the relevant boundaries of
TBLPTR based on Program Flash Memory operations.
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11.3.6 OPERATION DURING CODE-
PROTECT

Data EEPROM Memory has its own code-protect bits in
Configuration Words. External read and write operations
are disabled if code protection is enabled.

If the Data EEPROM is write-protected or if NVMADR
points an invalid address location, the WR bit is cleared
without any effect. WRERR is signaled in this scenario.

11.3.7 PROTECTION AGAINST SPURIOUS
WRITE

There are conditions when the user may not want to
write to the Data EEPROM Memory. To protect against
spurious EEPROM writes, various mechanisms have
been implemented. On power-up, the WREN bit is
cleared. In addition, writes to the EEPROM are blocked
during the Power-up Timer period (TPWRT).

The unlock sequence and the WREN bit together help
prevent an accidental write during brown-out, power
glitch or software malfunction.

11.3.8 ERASING THE DATA EEPROM
MEMORY

Data EEPROM Memory can be erased by writing OxFF
to all locations in the Data EEPROM Memory that
needs to be erased.

EXAMPLE 11-7: DATA EEPROM REFRESH ROUTINE

CLRF NVMADRL ; Clear address |ow byte register
CLRF NVMADRH ; Clear address high byte register (if applicable)
BCF NVMCONL, NVMREQD ; Set access for EEPROM
BCF NVMCONL, NVMREGL ; Set access for EEPROM
SETF NVNMDAT ; Load OxFF to data register
BCF INTCON, G E ; Disable interrupts
BSF NVMCON1, WREN ; Enable wites
Loop ; Loop to refresh array
MOVLW 0x55 ; Initiate unlock sequence
MOVWF NVMCON2 ;
MOVLW OxAA ;
MOVWF NVMCON2 ;
BSF NVMCONL, WR ; Set WR bit to begin wite
BTFSC NVMCONL, WR ; Wait for wite to conplete
BRA $-2
I NCFSZ NVMADRL, F ; Increnent address | ow byte
BRA Loop ; Not zero, do it again

//The following 4 lines of code are not needed if the part doesn't have NVMADRH regi ster

I NCF NVMADRH, F ; Decrenent address high byte

MOVLW 0x03 ; Move 0x03 to working register

CPFSGT NVMADRH ; Conpare address high byte with working register
BRA Loop ; Skip if greater than working register

; Else go back to erase |oop

BCF NVMCONL, WREN ; Disable wites
BSF INTCON, G E ; Enable interrupts
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REGISTER 11-2: NVMCON2: NONVOLATILE MEMORY CONTROL 2 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
NVMCON2<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
x = Bit is unknown ‘0’ = Bit is cleared ‘1’ = Bit is set
-n = Value at POR

bit 7-0 NVMCON2<7:0>:
Refer to Section 11.1.4 “NVM Unlock Sequence”.

Note 1: This register always reads zeros, regardless of data written.

Register 11-3: NVMADRL: Data EEPROM Memory Address Low
R/W-x/0 R/W-x/0 R/W-x/0 R/W-x/0 R/W-x/0 R/W-x/0 R/W-x/0 R/W-x/0
NVMADR<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
x = Bit is unknown ‘0’ = Bit is cleared ‘1’ = Bitis set
-n = Value at POR

bit 7-0 NVMADR<7:0>: EEPROM Read Address bits

REGISTER 11-4: NVMADRH: DATA EEPROM MEMORY ADDRESS HIGH

uU-0 u-0 u-0 u-0 U-0 uU-0 R/W-x/u R/W-x/u
— — — — — — NVMADR<9:8>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
x = Bit is unknown ‘0’ = Bit is cleared ‘1’ = Bitis set
-n = Value at POR

bit 7-2 Unimplemented: Read as ‘0’
bit 1-0 NVMADR<9:8>: EEPROM Read Address bits
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TABLE 13-2: SUMMARY OF SCANNER MODES

Description

MODE<1:0>
First Scan Access CPU Operation

CPU resumes execution following
each access

As soon as possible

) . Stalled during NVM access
following a trigger

11 | Triggered

CPU continues execution following

10 |Peek At the first dead cycle Timing is unaffected
each access
01 Burst CPU suspended until scan
. . completes
As soon as possible Stalled during NVM access

CPU resumes execution following

00 Concurrent
each access

13.11.5 INTERRUPT INTERACTION

The INTM bit of the SCANCONO register controls the
scanner’s response to interrupts depending on which
mode the NVM scanner is in, as described in Table 13-3.

TABLE 13-3: SCAN INTERRUPT MODES

MODE<1:0>
INTM MODE == CONCURENT or
MODE == Burst TRIGGERED MODE ==PEEK
Interrupt overrides SCANGO (to | Scanner suspended during
zero) to pause the burst and the interrupt response (SCANGO = 0);
1 interrupt handler executes at full interrupt executes at full speed This bit is ignored
speed; Scanner Burst resumes and scan resumes when the
when interrupt completes. interrupt is complete.

Interrupts do not override
SCANGO, and the scan (burst)
operation will continue; interrupt Scanner accesses NVM during
response will be delayed until scan |interrupt response.

completes (latency will be
increased).

This bit is ignored

In general, if INTM=0, the scanner will take
precedence over the interrupt, resulting in decreased
interrupt processing speed and/or increased interrupt
response latency. If INTM = 1, the interrupt will take
precedence and have a better speed, delaying the
memory scan.

13.11.6  WWDT INTERACTION

Operation of the WWDT is not affected by scanner
activity. Hence, it is possible that long scans,
particularly in Burst mode, may exceed the WWDT
time-out period and result in an undesired device
Reset. This should be considered when performing
memory scans with an application that also utilizes
WWDT.
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REGISTER 14-27: IPR5: PERIPHERAL INTERRUPT PRIORITY REGISTER 5

R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
TMRS8IP TMRY7IP TMRG6IP TMR5IP TMR4IP TMR3IP TMR2IP TMR1IP
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 TMRSIP: TMR8 to PR8 Match Interrupt Priority bit

1 = High priority
0 = Low priority

bit 6 TMRY7IP: TMR7 to PR7 Match Interrupt Priority bit
1 = High priority
0 = Low priority

bit 5 TMRG6IP: TMRG6 to PR6 Match Interrupt Priority bit
1 = High priority
0 = Low priority

bit 4 TMRSIP: TMRS to PRS Match Interrupt Priority bit
1 = High priority
0 = Low priority

bit 3 TMRA4IP: TMR4 to PR4 Match Interrupt Priority bit
1 = High priority
0 = Low priority

bit 2 TMR3IP: TMR3 to PR3 Match Interrupt Priority bit
1 = High priority
0 = Low priority

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

bit 0 TMR1IP: TMR1 to PR1 Match Interrupt Priority bit
1 = High priority
0 = Low priority
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17.3 Bidirectional Pins

PPS selections for peripherals with bidirectional
signals on a single pin must be made so that the PPS
input and PPS output select the same pin. Peripherals
that have bidirectional signals include:

* EUSART (synchronous operation)

« MSSP (I%C)

* CCP module

Note: The I2C default input pins are 12C and
SMBus compatible. RB1 and RB2 are
additional pins. RC4 and RC3 are default
MMP1 pins and are SMBus compatible.
Clock and data signals can be routed to
any pin, however pins without 12c
compatibility will operate at standard
TTL/ST logic levels as selected by the
INVLYV register.

17.4 PPS Lock

The PPS includes a mode in which all input and output
selections can be locked to prevent inadvertent
changes. PPS selections are locked by setting the
PPSLOCKED bit of the PPSLOCK register. Setting and
clearing this bit requires a special sequence as an extra
precaution against inadvertent changes. Examples of
setting and clearing the PPSLOCKED bit are shown in
Example 17-1.

EXAMPLE 17-1: PPS LOCK SEQUENCE

; Disable interrupts:
BCF I NTCON, d E

; Bank to PPSLOCK register
BANKSEL PPSLOCK
MOVLB PPSLOCK
MOVLW  55h

; Required sequence, next 4 instructions
MOVWF PPSLOCK
MOVLW  AAh
MOVWF PPSLOCK

; Set PPSLOCKED bit to disable wites
; Only a BSF instruction will work
BSF PPSLOCK, 0O

; Enable Interrupts
BSF I NTCON, G E

EXAMPLE 17-2: PPS UNLOCK SEQUENCE

Di sabl e interrupts:
BCF I NTCON, G E

Bank to PPSLOCK register
BANKSEL PPSLOCK
MOVLB PPSLOCK
MOVLW  55h

; Required sequence, next 4 instructions
MOVWF PPSLOCK
MOVLW  AAh
MOVWF PPSLOCK

; Clear PPSLOCKED bit to enable wites
; Only a BCF instruction will work
BCF PPSLOCK, 0

; Enable Interrupts
BSF I NTCON, d E

17.5 PPS One-Way Lock

Using the PPS1WAY Configuration bit, the PPS
settings can be locked in. When this bit is set, the
PPSLOCKED bit can only be cleared and set one time
after a device Reset. This allows for clearing the
PPSLOCKED bit so that the input and output selections
can be made during initialization. When the
PPSLOCKED bit is set after all selections have been
made, it will remain set and cannot be cleared until after
the next device Reset event.

17.6 Operation During Sleep

PPS input and output selections are unaffected by
Sleep.

17.7 Effects of a Reset

A device Power-on-Reset (POR) clears all PPS input
and output selections to their default values. All other
Resets leave the selections unchanged. Default input
selections are shown in the Section “Pin Allocation
Tables”. The PPS one-way is also removed.
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18.8 Register Definitions: Timer0 Control

REGISTER 18-1: TOCONO: TIMERO CONTROL REGISTER 0

R/W-0/0 uU-0 R-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
TOEN — TOOUT TO16BIT TOOUTPS<3:0>

bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bitis set ‘0’ = Bit is cleared
bit 7 TOEN:TMRO Enable bit

1 = The module is enabled and operating
0 = The module is disabled and in the lowest power mode

bit 6 Unimplemented: Read as ‘0’
bit 5 TOOUT:TMRO Output bit (read-only)
TMRO output bit
bit 4 T016BIT: TMRO Operating as 16-Bit Timer Select bit

1 =TMRO is a 16-bit timer
0 =TMRO is an 8-bit timer

bit 3-0 TOOUTPS<3:0>: TMRO Output Postscaler (Divider) Select bits
1111 = 1:16 Postscaler
1110 = 1:15 Postscaler
1101 = 1:14 Postscaler
1100 = 1:13 Postscaler
1011 = 1:12 Postscaler
1010 = 1:11 Postscaler
1001 = 1:10 Postscaler
1000 = 1:9 Postscaler
0111 = 1:8 Postscaler
0110 = 1:7 Postscaler
0101 = 1:6 Postscaler
0100 = 1:5 Postscaler
0011 = 1:4 Postscaler
0010 = 1:3 Postscaler
0001 = 1:2 Postscaler
0000 = 1:1 Postscaler
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20.7 Register Definitions: Timer2/4/6/8
Control

Long bit name prefixes for the Timer2/4/6/8 peripherals
are shown in Table20-2. Refer to Section
1.4.2.2 “Long Bit Names” for more information.

TABLE 20-2:

Peripheral Bit Name Prefix
Timer2 T2
Timer4 T4
Timer6 T6
Timer8 T8
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FIGURE 24-12:

DEAD-BAND OPERATION, CWG1DBR = 0x01, CWG1DBF = 0x02
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FIGURE 24-13:

DEAD-BAND OPERATION, CWG1DBR = 0x03, CWG1DBF = 0x06, SOURCE SHORTER THAN DEAD BAND
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25.0 SIGNAL MEASUREMENT TIMER

(SMT)

The SMT is a 24-bit counter with advanced clock and
gating logic, which can be configured for measuring a
variety of digital signal parameters such as pulse width,
frequency and duty cycle, and the time difference
between edges on two signals.

Features of the SMT include:

24-bit timer/counter

- Three 8-bit registers (SMTxTMRL/H/U)
- Readable and writable

- Optional 16-bit operating mode

Two 24-bit measurement capture registers
One 24-bit period match register

Multi-mode operation, including relative timing
measurement

Interrupt on period match
Multiple clock, gate and signal sources
Interrupt on acquisition complete

Ability to read current input values
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25.75  WINDOWED MEASURE MODE

This mode measures the window duration of the
SMTWINx input of the SMT. It begins incrementing the
timer on a rising edge of the SMTWINx input and
updates the SMTxCPR register with the value of the
timer and resets the timer on a second rising edge. See
Figure 25-10 and Figure 25-11.
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FIGURE 25-10: WINDOWED MEASURE MODE REPEAT ACQUISITION TIMING DIAGRAM
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FIGURE 27-14:

IC SLAVE, 7-BIT ADDRESS, RECEPTION (SEN = 0, AHEN = 0, DHEN = 0)

SSPxIE

Receiving Address

Receiving Data

From Slave to Master

/ Receiving Data

Bus Master sends
Stop condition
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Cleared by software

b

Cleared by software

L sSPxIF set on oth

falling edge of
SCL

SSPOV

?— SSPxBUF is read

First byte

of data is
available

in SSPxBUF

SSPOV set because
SSPxBUF is still full.
ACK is not sent.
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FIGURE 27-28:

I’C MASTER MODE WAVEFORM (TRANSMISSION, 7 OR 10-BIT ADDRESS)

Write SSPxCON2<0> SEN =1
Start condition begins

SEN=0
v RW =0 Transmitting Data or Second Half
of 10-bit Address

Transmit Address to Slave

son 1 \1_b /a7 )oY )(ar\, | ko

! SSPxBUF written with 7-bit address and RAW
start transmit

From slave, clear ACKSTAT bit SSPxCON2<6>

ACKSTAT in
SSPxCON2 =1

ACK

scL \

! 'L SCL held low : -

X ' while CPU \ '

, 'responds to SSPxIF !
SSPxIF [—I I—I

L : 4 Cleared by software service routine ' T : T
Cleared by software : from SSP interrupt Cleared by :Soﬂware

BF (SSPxSTAT<0>) ! \—:._E_

— SSPxBUF written 1— SSPxBUF is written by software

SEN |_|l

t‘— After Start condition, SEN cleared by hardware

PEN

T

R/W
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BNOV Branch if Not Overflow BNz Branch if Not Zero
Syntax: BNOV n Syntax: BNZ n
Operands: -128 <n<127 Operands: -128 <n<127
Operation: if OVERFLOW bit is ‘0’ Operation: if ZERO bit is ‘0’
(PC)+2+2n—>PC (PC)+2+2n—>PC
Status Affected: None Status Affected: None
Encoding: ‘ 1110 | 0101 ‘ nnnn | nnnn ‘ Encoding: ‘ 1110 | 0001 ‘ nnnn | nnnn ‘
Description: If the OVERFLOW bit is ‘0’, then the Description: If the ZERO bit is ‘0, then the program
program will branch. will branch.
The 2’s complement number ‘2n’ is The 2’s complement number ‘2n’ is
added to the PC. Since the PC will have added to the PC. Since the PC will have
incremented to fetch the next incremented to fetch the next
instruction, the new address will be instruction, the new address will be
PC + 2 + 2n. This instruction is then a PC + 2 + 2n. This instruction is then a
2-cycle instruction. 2-cycle instruction.
Words: 1 Words: 1
Cycles: 1(2) Cycles: 1(2)
Q Cycle Activity: Q Cycle Activity:
If Jump: If Jump:
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Decode Read literal Process Write to PC Decode Read literal Process Write to PC
‘n’ Data ‘n’ Data
No No No No No No No No
operation operation operation operation operation operation operation operation
If No Jump: If No Jump:
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Decode Read literal Process No Decode Read literal Process No
‘n’ Data operation n’ Data operation
Example: HERE BNOV Junp Example: HERE BNZ Junp
Before Instruction Before Instruction
PC = address (HERE) PC =  address ( HERE)
After Instruction After Instruction
If OVERFLOW =  0; If ZERO = 0
PC = address (Junp) PC = address (Junp)
If OVERFLOW=  1; If ZERO = 1
PC = address (HERE + 2) PC = address (HERE + 2)
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RLNCF Rotate Left f (No Carry) RRCF Rotate Right f through Carry
Syntax: RLNCF  f{,d{a}} Syntax: RRCF f{d{a}}
Operands: 0<f<255 Operands: 0<f<255
d € [0,1] de[0,1]
a € [0,1] ae[0,1]
Operation: (f<n>) — dest<n + 1>, Operation: (f<n>) — dest<n — 1>,
(f<7>) — dest<0> (f<0>) —> C,
Status Affected: N, Z (C) - dest<7>
Encoding: [ o100 [otda [ feff [rrff | Status Affected: G, N, Z
Description: The contents of register ‘f are rotated Encoding: ‘ 0011 | 00da ‘ frff | frff ‘
one bit to the left. If ‘d’ is ‘0, the result Description: The contents of register " are rotated
is placed in W. If ‘'d’ is ‘1, the result is one bit to the right through the CARRY
stored back in register ‘f’ (default). flag. If ‘d’ is ‘0, the result is placed in W.
If ‘@’ is ‘0’, the Access Bank is selected. If ‘d”is ‘1’, the result is placed back in
If ‘a’is ‘1’, the BSR is used to select the register ‘f’ (default).
GPR bank. If ‘@’ is ‘0’, the Access Bank is selected.
If ‘a’ is ‘0’ and the extended instruction If ‘@’ is '1’, the BSR is used to select the
set is enabled, this instruction operates GPR bank.
in Indexed Literal Offset Addressing If ‘a’ is ‘0’ and the extended instruction
mode whenever f < 95 (5Fh). See Sec- set is enabled, this instruction operates
tion 36.2.3 “Byte-Oriented and Bit- in Indexed Literal Offset Addressing
Oriented Instructions in Indexed Lit- mode whenever f <95 (5Fh). See Sec-
eral Offset Mode” for details. tion 36.2.3 “Byte-Oriented and Bit-
Oriented Instructions in Indexed Lit-
r__ < eral Offset Mode” for details.
Words: 1
Cycles: 1
- Words: 1
Q Cycle Activity: c
at Q2 Q3 Q4 yoes: T
Decode Read Process Write to Q Cycle Activity:
register ‘f’ Data destination Q1 Q2 Q3 Q4
Decode Read Process Write to
Example: RLNCE REG 1, 0 register ‘f’ Data destination
Before Instruction
REG = 1010 1011 Example: RRCF REG 0, 0
After Instruction Before Instruction
REG = 0101 0111 REG = 1110 0110
C = 0
After Instruction
REG = 1110 0110
W = 0111 0011
C = 0
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