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REGISTER 5-4: CONFIGURATION WORD 2H (30 0003h)

R/W-1 U-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
XINST — DEBUG STVREN PPS1WAY ZCDDIS BORV<1:0>(1
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘1’
-n = Value for blank device ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7 XINST: Extended Instruction Set Enable bit

1 = Extended instruction set and Indexed Addressing mode are disabled (Legacy mode)
0 = Extended instruction set and Indexed Addressing mode are enabled

bit 6 Unimplemented: Read as ‘1’

bit 5 DEBUG: Debugger Enable bit(")
1 = Background debugger is disabled
0 = Background debugger is enabled
bit 4 STVREN: Stack Overflow/Underflow Reset Enable bit
1 = Stack overflow or underflow will cause a Reset
0 = Stack overflow or underflow will not cause a Reset
bit 3 PPS1WAY: PPSLOCK One-Way Set Enable bit
1 = PPSLOCK bit can be cleared and set only once; PPS registers remain locked after one clear/set cycle
0 = PPSLOCK bit can be set and cleared repeatedly (subject to the unlock sequence)
bit 2 ZCDDIS: Zero Cross Detect Disable bit
1 = ZCD is disabled; ZCD can be enabled by setting the ZCDSEN bit of the ZCDCON register
0 = ZCD is always enabled
bit 1-0 BORV<1:0>: Brown-out Reset Voltage Selection bits(?)

PIC18FXXK42 Devices:
11 = Brown-out Reset Voltage (VBOR) is set to 2.45V
10 = Brown-out Reset Voltage (VBOR) is set to 2.45V
)
)

01 = Brown-out Reset Voltage (VBOR) is set to 2.7V
00 = Brown-out Reset Voltage (VBOR) is set to 2.85V
PIC18LFXXK42 Device:

11 = Brown-out Reset Voltage (VBOR) is set to 1.90V
10 = Brown-out Reset Voltage (VBOR) is set to 2.45V
01 = Brown-out Reset Voltage (VBOR) is set to 2.7V
00 = Brown-out Reset Voltage (VBOR) is set to 2.85V

Note 1: The DEBUG bit in Configuration Words is managed automatically by device development tools including
debuggers and programmers. For normal device operation, this bit should be maintained as a ‘1.

2: A higher voltage setting is recommended for operation at or above 16 MHz.

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 74
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9.2.1.5 Secondary Oscillator

The secondary oscillator is a separate oscillator block
that can be used as an alternate system clock source.
The secondary oscillator is optimized for 32.768 kHz,
and can be used with an external crystal oscillator con-
nected to the SOSCI and SOSCO device pins, or an
external clock source connected to the SOSCIN pin.
The secondary oscillator can be selected during
run-time using clock switching. Refer to Section
9.3 “Clock Switching” for more information.

Two power modes are available for the secondary
oscillator. These modes are selected with the
SOSCPWR (OSCCON3<6>). Clearing this bit selects
the lower Crystal Gain mode which provides lowest
microcontroller power consumption. Setting this bit
enables a higher Gain mode to support faster crystal
start-up or crystals with higher ESR.

FIGURE 9-5: QUARTZ CRYSTAL
OPERATION
(SECONDARY
OSCILLATOR)
PIC® MCU
L. S_OSCI _________
I~ T !
C1 l .~ To Internal ,
. Logic
32.768 kHz
1 Quartz
= T Crystal
L A d A
& SOSCO

Note 1:

Quartz  crystal  characteristics  vary
according to type, package and
manufacturer. The user should consult the
manufacturer data sheets for specifications
and recommended application.

Always verify oscillator performance over
the VDD and temperature range that is
expected for the application.

For oscillator design assistance, reference
the following Microchip Application Notes:

* AN826, “Crystal Oscillator Basics and
Crystal Selection for PIC® and PIC®
Devices” (DS00826)

+ AN849, “Basic PIC® Oscillator Design”
(DS00849)

» AN943, “Practical PIC® Oscillator
Analysis and Design” (DS00943)

* AN949, “Making Your Oscillator Work”
(DS00949)

» TB097, “Interfacing a Micro Crystal
MS1V-T1K 32.768 kHz Tuning Fork
Crystal to a PIC16F690/SS” (DS91097)

* AN1288, “Design Practices for
Low-Power External Oscillators”
(DS01288)

© 2016-2017 Microchip Technology Inc. Preliminary
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REGISTER 11-28: IPR3: PERIPHERAL INTERRUPT Priority REGISTER 3

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
TMROIP u1IP U1EIP U1TXIP U1RXIP I2C1EIP 12C1IP 12C1TXIP
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’ = Bit is set ‘0’ = Bit is cleared
bit 7 TMROIP: TMRO Interrupt Priority bit
1 = High priority
0 = Low priority
bit 6 U1IP: UART1 Interrupt Priority bit
1 = High priority
0 = Low priority
bit 5 U1EIP: UART1 Framing Error Interrupt Priority bit
1 = High priority
0 = Low priority
bit 4 U1TXIP: UART1 Transmit Interrupt Priority bit
1 = High priority
0 = Low priority
bit 3 U1RXIP: UART1 Receive Interrupt Priority bit
1 = High priority
0 = Low priority
bit 2 I2C1EIP: 1°C1 Error Interrupt Priority bit
1 = High priority
0 = Low priority
bit 1 I2C1IP: 12C1 Interrupt Priority bit
1 = High priority
0 = Low priority
bit 0 I2C1TXIP: 12C1 Transmit Interrupt Priority bit

1 = High priority
0 = Low priority

© 2016-2017 Microchip Technology Inc.

Preliminary

DS40001869B-page 165



PIC18(L)F24/25K42

15.3.5  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.

EXAMPLE 15-5: DATA EEPROM READ

; Data Memory Address to read

CLRF NVMCON1 ; Setup Data EEPROM Access
MOVF EE_ADDRL, W ;

MOVWFE NVMADRL ; Setup Address

BSF NVMCON1, RD ; Issue EE Read

MOVF NVMDAT, W ; W = EE_DATA

EXAMPLE 15-6: DATA EEPROM WRITE

; Data Memory Address to write

CLRF NVMCON1 ; Setup Data EEPROM Access

MOVF EE ADDRL, W ;

MOVWE NVMADRL ; Setup Address
; Data Memory Value to write

MOVF EE DATA, W ;

MOVWE NVMDAT ;
; Enable writes

BSF NVMCON1, WREN ;
; Disable interrupts

BCF INTCONO, GIE ;
; Required unlock sequence

MOVLW 55h ;

MOVWE NVMCON2 ;

MOVLW AAh ;

MOVWE NVMCON2 ;
; Set WR bit to begin write

BSF NVMCON1, WR ;
; Enable INT

BSF INTCONO, GIE ;
; Wait for interrupt, write done

SLEEP ;
; Disable writes

BCF NVMCON1, WREN ;

15.3.6 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.

15.3.7 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.

© 2016-2017 Microchip Technology Inc.
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REGISTER 18-3:

LATx: LATx REGISTER(")

‘1’ = Bit is set

‘0’ = Bit is cleared

x = Bit is unknown

-n/n = Value at POR and BOR/Value at all other Resets

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
LATX7 LATx6 LATx5 LATx4 LATx3 LATx2 LATx1 LATx0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

bit 7-0

LATx<7:0>: Rx7:Rx0 Output Latch Value bits

Note 1: Writes to LATx are equivalent with writes to the corresponding PORTX register. Reads from LATXx register

return register values, not 1/O pin values.

TABLE 18-3: LAT REGISTERS
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
LATA LATA7 LATAG LATAS LATA4 LATA3 LATA2 LATA1 LATAO
LATB LATB7 LATB6 LATBS LATB4 LATB3 LATB2 LATB1 LATBO
LATC LATC7 LATC6 LATCS LATC4 LATC3 LATC2 LATC1 LATCO

© 2016-2017 Microchip Technology Inc.
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27.6.9 COUNTER MODE

This mode increments the timer on each pulse of the SMT1_signal input. This
mode is asynchronous to the SMT clock and uses the SMT1_signal as a time
source. The SMT1CPW register will be updated with the current SMT1TMR
value on the rising edge of the SMT1WIN input. See Figure 27-18.

FIGURE 27-18: COUNTER MODE TIMING DIAGRAM

Rev. 10-000189A
4/1212016

SMTXWIN ]—‘ ]—‘ ]—‘
SMTx_signal
SMTXEN J L

SMTxGO

SMTXTMR \ 0

SMTXCPW \

ZrMsz/ived(1)8Lold
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REGISTER 27-16: SMT1PRL: SMT PERIOD REGISTER - LOW BYTE

R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1
SMT1PR<7:0>

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’ = Bit is set ‘0’ = Bit is cleared
bit 7-0 SMT1PR<7:0>: Significant bits of the SMT Timer Value for Period Match — Low Byte

REGISTER 27-17: SMT1PRH: SMT PERIOD REGISTER - HIGH BYTE

R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1
SMT1PR<15:8>

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 7-0 SMT1PR<15:8>: Significant bits of the SMT Timer Value for Period Match — High Byte

REGISTER 27-18: SMT1PRU: SMT PERIOD REGISTER - UPPER BYTE

R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1
SMT1PR<23:16>

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’ = Bit is set ‘0’ = Bit is cleared
bit 7-0 SMT1PR<23:16>: Significant bits of the SMT Timer Value for Period Match — Upper Byte

© 2016-2017 Microchip Technology Inc.
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28.7 Rising Edge and Reverse Dead
Band

In Half-Bridge mode, the rising edge dead band delays
the turn-on of the CWGXA output after the rising edge
of the CWG data input. In Full-Bridge mode, the
reverse dead-band delay is only inserted when
changing directions from Forward mode to Reverse
mode, and only the modulated output CWGxB is
affected.

The CWGXDBR register determines the duration of the
dead-band interval on the rising edge of the input
source signal. This duration is from 0 to 64 periods of
the CWG clock.

Dead band is always initiated on the edge of the input
source signal. A count of zero indicates that no dead
band is present.

If the input source signal reverses polarity before the
dead-band count is completed, then no signal will be
seen on the respective output.

The CWGxDBR register value is double-buffered.
When EN = 0 (Register 28-1), the buffer is loaded
when CWGxDBR is written. If EN = 1, then the buffer
will be loaded at the rising edge following the first falling
edge of the data input, after the LD bit (Register 28-1)
is set. Refer to Figure 28-12 for an example.

28.8 Falling Edge and Forward Dead
Band

In Half-Bridge mode, the falling edge dead band delays
the turn-on of the CWGXxB output at the falling edge of
the CWG data input. In Full-Bridge mode, the forward
dead-band delay is only inserted when changing direc-
tions from Reverse mode to Forward mode, and only
the modulated output CWGXxD is affected.

The CWGxDBF register determines the duration of the
dead-band interval on the falling edge of the input
source signal. This duration is from zero to 64 periods
of CWG clock.

Dead-band delay is always initiated on the edge of the
input source signal. A count of zero indicates that no
dead band is present.

If the input source signal reverses polarity before the
dead-band count is completed, then no signal will be
seen on the respective output.

The CWGxDBF register value is double-buffered.
When EN = 0 (Register 28-1), the buffer is loaded
when CWGxDBF is written. If EN = 1, then the buffer
will be loaded at the rising edge following the first
falling edge of the data input after the LD (Register 28-
1) is set. Refer to Figure 28-13 for an example.

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 420
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28.10 Auto-Shutdown

Auto-shutdown is a method to immediately override the
CWG output levels with specific overrides that allow for
safe shutdown of the circuit. The shutdown state can
be either cleared automatically or held until cleared by
software. The auto-shutdown circuit is illustrated in
Figure 28-14.

28.10.1  SHUTDOWN

The shutdown state can be entered by either of the
following two methods:

» Software generated

+ External Input

28.10.1.1 Software Generated Shutdown

Setting the SHUTDOWN bit of the CWGxASO register
will force the CWG into the shutdown state.

When the auto-restart is disabled, the shutdown state
will persist as long as the SHUTDOWN bit is set.

When auto-restart is enabled, the SHUTDOWN bit will
clear automatically and resume operation on the next
rising edge event. The SHUTDOWN bit indicates when
a shutdown condition exists. The bit may be set or
cleared in software or by hardware.

28.10.1.2 External Input Source

External shutdown inputs provide the fastest way to
safely suspend CWG operation in the event of a Fault
condition. When any of the selected shutdown inputs
goes active, the CWG outputs will immediately go to the
specified override levels without software delay. The over-
ride levels are selected by the LSBD<1:0> and
LSAC<1:0> bits of the CWGXASO register (Register ).
Several input sources can be selected to cause a shut-
down condition. All input sources are active-low. The
sources are:

* Pin selected by CWGxPPS
» Timer2 post-scaled output
» Timer4 post-scaled output
* Timer6 post-scaled output
» Comparator 1 output

» Comparator 2 output

» CLC2 output

Shutdown input sources are individually enabled by the
ASXE bits of the CWGxAS1 register (Register 28-7).

28.10.1.3 Pin Override Levels

The levels driven to the CWG outputs during an auto-
shutdown event are controlled by the LSBD<1:0> and
LSAC<1:0> bits of the CWGxASO register (Register ).
The LSBD<1:0> bits control CWGxB/D output levels,
while the LSAC<1:0> bits control the CWGxA/C output
levels.

28.10.1.4 Auto-Shutdown Interrupts

When an auto-shutdown event occurs, either by soft-
ware or hardware setting SHUTDOWN, the CWGxIF
flag bit of the PIR7 register is set (Register 9-5).

28.11 Auto-Shutdown Restart

After an auto-shutdown event has occurred, there are
two ways to resume operation:

« Software controlled
¢ Auto-restart

In either case, the shut-down source must be cleared
before the restart can take place. That is, either the
shutdown condition must be removed, or the
corresponding ASxE bit must be cleared.

28.11.1 SOFTWARE-CONTROLLED
RESTART

If the REN bit of the CWGxASO register is clear
(REN = 0), the CWG module must be restarted after an
auto-shutdown event through software.

Once all auto-shutdown sources are removed, the
software must clear SHUTDOWN. Once SHUTDOWN
is cleared, the CWG module will resume operation
upon the first rising edge of the CWG data input.

Note: The SHUTDOWN bit cannot be cleared in
software if the auto-shutdown condition is
still present.

Note:  Shutdown inputs are level sensitive, not
edge sensitive. The shutdown state can-
not be cleared, except by disabling auto-
shutdown, as long as the shutdown input
level persists.

28.11.2 AUTO-RESTART

If the REN bit of the CWGXASO register is set (REN = 1),
the CWG module will restart from the shutdown state
automatically.

Once all auto-shutdown conditions are removed, the
hardware will automatically clear SHUTDOWN. Once
SHUTDOWN is cleared, the CWG module will resume
operation upon the first rising edge of the CWG data
input.

Note:  The SHUTDOWN bit cannot be cleared in
software if the auto-shutdown condition is

still present.

© 2016-2017 Microchip Technology Inc.
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REGISTER 29-8:

CLCxGLS1: GATE 1 LOGIC SELECT REGISTER

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
G2D4T G2D4N G2D3T G2D3N G2D2T G2D2N G2D1T G2D1N
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’ = Bit is set ‘0’ = Bit is cleared
bit 7 G2DAT: Gate 1 Data 4 True (non-inverted) bit
1 = CLCINS (true) is gated into CLCx Gate 1
0 = CLCINS (true) is not gated into CLCx Gate 1
bit 6 G2D4N: Gate 1 Data 4 Negated (inverted) bit
1 = CLCINS (inverted) is gated into CLCx Gate 1
0 = CLCINS (inverted) is not gated into CLCx Gate 1
bit 5 G2D3T: Gate 1 Data 3 True (non-inverted) bit
1 = CLCIN2 (true) is gated into CLCx Gate 1
0 = CLCIN2 (true) is not gated into CLCx Gate 1
bit 4 G2D3N: Gate 1 Data 3 Negated (inverted) bit
1 = CLCINZ2 (inverted) is gated into CLCx Gate 1
0 = CLCIN2 (inverted) is not gated into CLCx Gate 1
bit 3 G2D2T: Gate 1 Data 2 True (non-inverted) bit
1 = CLCINT1 (true) is gated into CLCx Gate 1
0 = CLCINT1 (true) is not gated into CLCx Gate 1
bit 2 G2D2N: Gate 1 Data 2 Negated (inverted) bit
1 = CLCIN1 (inverted) is gated into CLCx Gate 1
0 = CLCIN1 (inverted) is not gated into CLCx Gate 1
bit 1 G2D1T: Gate 1 Data 1 True (non-inverted) bit
1 = CLCINO (true) is gated into CLCx Gate 1
0 = CLCINO (true) is not gated into CLCx Gate1
bit 0 G2D1N: Gate 1 Data 1 Negated (inverted) bit

1 = CLCINO (inverted) is gated into CLCx Gate 1
0 = CLCINO (inverted) is not gated into CLCx Gate 1
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34.8.3.4 Receiver Overflow and Transmitter
Underflow interrupts.

The receiver overflow interrupt triggers if data is
received when the RXFIFO is already fulland RXR = 1.
In this case, the data will be discarded and the RXOIF
bit will be set. The receiver overflow interrupt flag is the
RXOIF bit of SPIXINTF. The receiver overflow interrupt
enable bit is the RXOIE bit of SPIXINTE.

The Transmitter Underflow interrupt flag triggers if a
data transfer begins when the TXFIFO is empty and
TXR = 1. In this case, the most recently received data
will be transmitted and the TXUIF bit will be set. The
transmitter underflow interrupt flag is the TXUIF bit of
SPIXINTF. The transmitter underflow interrupt enable
bit is the TXUIE bit of SPIXINTE.

Both of these interrupts will only occur in Slave mode,
as Master mode will not allow the RXFIFO to overflow
or the TXFIFO to underflow.
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REGISTER 40-2: CMxCON1: COMPARATOR x CONTROL REGISTER 1

u-0 uU-0 u-0 u-0 U-0 U-0 R/W-0/0 R/W-0/0
— — — — — — INTP INTN

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 7-2 Unimplemented: Read as ‘0’

bit 1 INTP: Comparator Interrupt on Positive-Going Edge Enable bit

1 = The CxIF interrupt flag will be set upon a positive-going edge of the CxOUT bit
0 = No interrupt flag will be set on a positive-going edge of the CxOUT bit

bit 0 INTN: Comparator Interrupt on Negative-Going Edge Enable bit

1 = The CxIF interrupt flag will be set upon a negative-going edge of the CxOUT bit
0 = Nointerrupt flag will be set on a negative-going edge of the CxOUT bit

REGISTER 40-3: CMxNCH: COMPARATOR x INVERTING CHANNEL SELECT REGISTER

U-0 U-0 U-0 u-0 U-0 R/W-0/0 R/W-0/0 R/W-0/0
_ — _ — _ NCH<2:0>
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 7-3 Unimplemented: Read as ‘0’
bit 2-0 NCH<2:0>: Comparator Inverting Input Channel Select bits
111 =Vss

110 = FVR_Buffer2

101 = NCH not connected
100 = NCH not connected
011 = CxIN3-

010 = CxIN2-

001 = CxIN1-

000 = CxINO-
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DECF Decrement f DECFSZ Decrement f, skip if 0
Syntax: DECF f{d {,a}} Syntax: DECFSZ f{d{,a}}
Operands: 0<f<255 Operands: 0<f<255
d e [0,1] de[0,1]
a e [0,1] ae[0,1]
Operation: (f)—1 — dest Operation: (f)— 1 — dest,
Status Affected:  C, DC, N, OV, Z skip if result = 0
Encoding: ‘ 0000 | 0lda ‘ FEEE | FEEE ‘ Status Affected: None
Description: Decrement register f. If ‘d’ is ‘0", the Encoding: ‘ 0010 | tlda ‘ ffff | £fff ‘
result is stored in W. If ‘d’ is ‘1’, the Description: The contents of register ‘f" are
result is stored back in register f’ decremented. If ‘d’ is ‘0’, the result is
(default). placed in W. If 'd’ is ‘1’, the result is
If ‘@’ is ‘0, the Access Bank is selected. placed back in register ‘' (default).
If ‘@’ is ‘1’, the BSR is used to select the If the result is ‘'0’, the next instruction,
GPR bank. which is already fetched, is discarded
If ‘a’ is ‘0’ and the extended instruction and a NOP is executed instead, making
set is enabled, this instruction operates it a 2-cycle instruction.
in Indexed Literal Offset Addressing If ‘@’ is ‘0’, the Access Bank is selected.
mode whenever f <95 (5Fh). See Sec- If ‘@’ is ‘1’, the BSR is used to select the
tion 43.2.3 “Byte-Oriented and Bit- GPR bank.
Oriented Instructions in Indexed Lit- If ‘@’ is ‘0" and the extended instruction
eral Offset Mode” for details. set is enabled, this instruction operates
Words: 1 in Indexed Literal Offset Addressing
mode whenever f <95 (5Fh). See Sec-
Cycles: 1 tion 43.2.3 “Byte-Oriented and Bit-
Q Cycle Activity: Oriented Instructions in Ipdexed Lit-
Q1 Q2 Q3 Q4 eral Offset Mode” for details.
Decode Read Process Write to Words: 1
register ‘f’ Data destination Cycles: 1(2)

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

Example: DECF CNT, 1, 0
Before Instruction Q Cycle Activity:
CNT = 01h Q1 Q2 Q3 Q4
z =0 Decode Read Process Write to
Aftergjfl[ucnon_ 00h register Data destination
Q1 Q2 Q3 Q4
No No No No

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

Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
No No No No

operation operation operation operation

Example: HERE DECFSZ CNT, 1, 1
GOTO LOOP
CONTINUE
Before Instruction
PC = Address (HERE)
After Instruction
CNT = CNT-1
fCNT = 0
PC = Address (CONTINUE)
fCNT = O
PC = Address (HERE + 2)

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 686




PIC18(L)F24/25K42

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: | 0100 | 0lda | FEEE ‘ FEEE | Status Affected: C.NZ
Description: The contents of register ‘f are rotated Encoding: ‘ 001! | 00da ‘ £fef | £ref ‘
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 43.2.3 “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 43.2.3 “Byte-Oriented and Bit-
Oriented Instructions in Indexed Lit-
r__ ¢ eral Offset Mode” for details.
Words: 1
Cycles: 1
L 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: RLNCF REG, 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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TABLE 44-1: REGISTER FILE SUMMARY FOR PIC18(L)F24/25K42 DEVICES (CONTINUED)
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 F;f"-";:;e;
3FCEh PORTE — — — — RE3 — — — 267
3FCDh — Unimplemented
3FCCh PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO 267
3FCBh PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO 267
3FCAh PORTA RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO 267
3FC9h - — Unimplemented
3FC5h
3FC4h TRISC TRISC7 TRISC6 TRISCS TRISC4 TRISC3 TRISC2 TRISC1 TRISCO 268
3FC3h TRISB TRISB7 TRISB6 TRISBS TRISB4 TRISB3 TRISB2 TRISB1 TRISBO 268
3FC2h TRISA TRISA7 TRISAG6 TRISAS TRISA4 TRISA3 TRISA2 TRISA1 TRISAO 268
3FC1h - — Unimplemented
3FBDh
3FBCh LATC LATC7 LATC6 LATC5 LATC4 LATC3 LATC2 LATCA LATCO 269
3FBBh LATB LATB7 LATB6 LATBS LATB4 LATB3 LATB2 LATB1 LATBO 269
3FBAh LATA LATA7 LATAG LATAS LATA4 LATA3 LATA2 LATA1 LATAO 269
3FBYSh TOCON1 CS<2:0> ASYNC CKPS<3:0> 305
3FB8h TOCONO EN — ouT MD16 OUTPS 304
3FB7h TMROH TMROH 306
3FB6h TMROL TMROL 306
3FB5h T1CLK Cs 318
3FB4h T1GATE GSS 319
3FB3h T1GCON GE GPOL GT™M GSPM GGO GVAL — — 317
3FB2h | T1CON — — CKPS<1:0> — SYNC RD16 ON 341
3FB1h TMR1H TMR1H 320
3FBOh TMR1L TMR1L 320
3FAFh T2RST — — — RSEL 339
3FAEh | T2CLK — — — — ] cs 318
3FADh T2HLT PSYNC CKPOL CKSYNC MODE 342
3FACh T2CON ON CKPS | OUTPS 316
3FABh T2PR PR2 340
3FAAh T2TMR TMR2 340
3FA9h T3CLK CsS 318
3FA8h T3GATE GSS 319
3FA7h T3GCON GE GPOL GT™M GSPM GGO GVAL — — 317
3FAGBh T3CON — — CKPS — NOT_SYNC RD16 ON 341
3FA5h TMR3H TMR3H 320
3FA4h TMR3L TMR3L 320
3FA3h T4RST — — — RSEL 339
3FA2h | T4CLK — — — — ] cs 338
3FA1h T4HLT PSYNC CKPOL CKSYNC MODE 342
3FAOh T4CON ON CKPS | OUTPS 341
3F9Fh T4PR PR4 340
3F9Eh T4TMR TMR4 340
3F9Dh T5CLK Cs 338
3F9Ch T5GATE GSS 319
3F9Bh T5GCON GE GPOL GT™M GSPM GGO GVAL — — 317
3F9Ah T5CON — — CKPS — NOT_SYNC RD16 ON 341
3F99h TMRS5H TMR5H 320
3F98h TMR5L TMR5L 320
Legend: x = unknown, u = unchanged, — = unimplemented, g = value depends on condition
Note 1: Not present in LF devices.
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TABLE 44-1: REGISTER FILE SUMMARY FOR PIC18(L)F24/25K42 DEVICES (CONTINUED)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 F;f‘g;:;e;

39A2h PIR2 12C1RXIF SPI1IF SPIMTXIF | SPIMRXIF | DMA1AIF | DMA1ORIF | DMA1DCN | DMA1SCN- 143
TIF TIF

39A1h PIR1 SMT1PWAIF | SMT1PRAIF | SMT1IF C1IF ADTIF ADIF ZCDIF INTOIF 143

39A0h PIRO I0CIF CRCIF SCANIF NVMIF CSWIF OSFIF HLVDIF SWIF 142

399Fh - — Unimplemented

399Bh

399Ah PIE10 — — — — — — CLC4IE CCP4IE 161

3999%h PIE9 — — — — CLC3IE CWGSIE CCP3IE TMR6IE 160

3998h PIE8 TMR5GIE TMR5IE — — — — — — 160

3997h PIE7 — — INT2IE CLC2IE CWG2IE — CCP2IE TMR4IE 159

3996h PIE6 TMR3GIE TMRS3IE U2IE U2EIE U2TXIE U2RXIE I12C2EIE 12C2IE 158

3995h PIE5 I12C2TXIE I2C2RXIE DMA2AIE | DMA20ORIE | DMA2DCN | DMA2SCN- C2IE INT1IE 157

TIE TIE

3994h PIE4 CLC1IE CWG1IE NCO1IE — CCP1IE TMR2IE TMR1GIE TMR1IE 156

3993h PIE3 TMROIE U1IE U1EIE U1TXIE U1RXIE 12C1EIE 12C1IE 12C1TXIE 155

3992h PIE2 12C1RXIE SPIIE SPIMTXIE | SPIMRXIE | DMA1AIE | DMA1ORIE | DMA1DCN | DMA1SCN- 154
TIE TIE

3991h PIE1 SMT1PWAIE | SMT1PRAIE | SMTI1IE C1IE ADTIE ADIE ZCDIE INTOIE 153

3990h PIEO I0CIE CRCIE SCANIE NVMIE CSWIE OSFIE HLVDIE SWIE 152

398Fh - — Unimplemented

398Bh

398Ah IPR10 — — — — — — CLC4IP CCP4IP 170

3989 IPR9 — — — — CLC3IP CWG3IP CCP3IP TMR6IP 170

3988h IPR8 TMR5GIP TMR5IP — — — — — — 169

3987h IPR7 — — INT2IP CcLCc2IP CWG2IP - CCP2IP TMR4IP 169

3986h IPR6 TMR3GIP TMR3IP u2ipP U2EIP U2TXIP U2RXIP I12C2EIP 12C2IP 168

3985h IPR5 12C2TXIP I12C2RXIP DMA2AIP | DMA20ORIP | DMA2DCN | DMA2SCN- c2IP INT1IP 167

TIP TIP

3984h IPR4 CLC1IP CWG1IP NCO1IP — CCP1IP TMR2IP TMR1GIP TMR1IP 165

3983h IPR3 TMROIP u1IP U1EIP U1TXIP U1RXIP 12C1EIP 12C1IP 12C1TXIP 165

3982h IPR2 12C1RXIP SPIIP SPIMTXIP | SPIMRXIP | DMA1AIP | DMA1ORIP | DMA1DCN | DMA1SCN- 164
TIP TIP

3981h IPR1 SMT1PWAIP | SMT1PRAIP | SMT1IP C1IP ADTIP ADIP ZCDIP INTOIP 163

3980h IPRO 10CIP CRCIP SCANIP NVMIP CSWIP OSFIP HLVDIP SWIP 162

397Fh - — Unimplemented

397Eh

397Dh SCANTRIG — — — — TSEL 230

397Ch SCANCONO EN TRIGEN SGO — — MREG BURSTMD BUSY 226

397Bh SCANHADRU — — HADR 228

397Ah SCANHADRH HADR 229

3979 SCANHADRL HADR 229

3978h SCANLADRU — — LADR 227

3977h SCANLADRH LADR 227

3976h SCANLADRL LADR 228

3975h - — Unimplemented

396Ah

3969h CRCCON1 DLEN PLEN 222

3968h CRCCONO EN CRCGO BUSY ACCM — — SHIFTM FULL 222

3967h CRCXORH X15 X14 X13 X12 X11 X10 X9 X8 225

3966h CRCXORL X7 X6 X5 X4 X3 X2 X1 — 225

3965h CRCSHIFTH SHFT15 SHFT14 SHFT13 SHFT12 SHFT11 SHFT10 SHFT9 SHFT8 224

3964h CRCSHIFTL SHFT7 SHFT6 SHFT5 SHFT4 SHFT3 SHFT2 SHFT1 SHFTO 224

Legend: x = unknown, u = unchanged, — = unimplemented, g = value depends on condition

Note 1:  Not present in LF devices.
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TABLE 46-9: PLL SPECIFICATIONS

Standard Operating Conditions (unless otherwise stated) Vbp > 2.5V
Pi‘r:m Sym. Characteristic Min. Typt Max. | Units | Conditions
PLLO1 |FPLLIN PLL Input Frequency Range 4 — 16 MHz \
PLLO2 |FpLLOUT |PLL Output Frequency Range 16 — 64 MHz \N te 1
PLLO3 |TpPLLST |PLL Lock Time from Start-up — 200 — |ds 7 \_
PLLO4 |FpLLJT |PLL Output Frequency Stability (Jitter) -0.25 — 0.25 % \

* These parameters are characterized but not tested.

1t Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameterg’a i uidance

Note 1: The output frequency of the PLL must meet the FOSC requirements listed in Paramwete

3
S
©§
@ﬁ@
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FIGURE 46-7: CLKOUT AND 1/0 TIMING
Cycle Write Fetch Read Execute
Q4 | Q1 Q2 ;o Q3
Fosc : : !
CLKOUT \k é|o1o
5+: ~—108 1104 . —'E | '
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1oz ////////////////////M W//////%W/M/
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—- =107, I08:
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TABLE 46-10: 1/0 AND CLKOUT TIMING SPECIFICATIONS Q

Standard Operating Conditions (unless otherwise stated) N

Tioc /

)nte rupt- C nge minimum high or low
rinterrupt

P;r:m Sym. Characteristic WW Max. | Units Conditions
101* TeikoutH | CLKOUT rising edge delay (rising edge, /— 70 ns

Fosc (Q1 cycle) to falling edge CLKQU/T\
102* | Tcikoutt | CLKOUT falling edge delay (rising e \ ~ | — 72 ns

Fosc (Q3 cycle) to rising edge GLKOU
103* Tio_vaLD Port output valid time (rising gdge os \,L 50 70 ns

(Q1 cycle) to port valid)
104~ Tio_setup | Portinput setup time (S time before 20 — — ns

rising edge Fosc — Q2 cygle)
105" Tio_HoLb Port input hold time (Hold ti rising 50 — — ns

edge Fosc — Q2 cycle)
106* Tior_sLren | Port I/O rise tirge, slew rate enabledh” — 25 — ns |VbD=3.0V
l07* Tior sLrpis | Port /O r|se\r«;&\sliw rate@led — 5 — ns |VbD=3.0V
108* | TioF siren | Port /5 /aﬂ time, éfe\\ate/?ébled — 25 | — ns |VDD = 3.0V
109* [ Tior strois P/o(t f5 fay/( /é slew rat€ disabled — 5 — ns VoD =3.0V
1010* | TinT | pin\r{ig or loyf tie to trigger an 25 — — ns

Jl\er
1011* 25 — — ns

*These param ersafe iZed but not tested.
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