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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
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PIC18(L)F24/25K42

Pin Diagrams

28-pin SPDIP, SOIC, SSOP

VPP/MCLR/RE3 [ | 1 - 28| ] RB7/ICSPDAT
RAO [|2 27[] RB6/ICSPCLK
RA1[]3 26[] RB5
RA2 [ |4 25[] RB4
RA3[]5 Q 24] 1 RB3
RA4[|6 < 23[] RB2
RA5[]7 i 22 RB1
vss[]|s 5 21[] RBO
RA7 [9 ) 20[] VoD

o
RA6 [ |10 19[] Vss
RCO [ ] 11 18] ] RC7
Rc1[]12 17| ] RC6
RC2[]13 16[ ] RC5
RC3 [ |14 15[ ] RC4
Note:  See Table 1 for location of all peripheral functions.
28-pin QFN (6x6x0.9mm), UQFN (4x4x0.5mm)
o
+F
o
355
SQQ
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28 27 26 25 24 23 22
RA2| 1 @ 21 | RB3
RA3 || 20 | RB2
RA4 | 19 | RB1
RA5| 4 PIC18(L)F2XK42 45 [ RBO
Vss|] 5 17 | vop
RAT] 6 16 | Vss
RAG | 7 15 | RC7
8 91011121314

Note 1: See Table 1 for location of all peripheral functions.

2: Itis recommended that the exposed bottom pad be connected to Vss, however it must not be the
only Vss connection to the device.
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PIC18(L)F24/25K42

TABLE 1-1: DEVICE FEATURES
Features PIC18(L)F24K42 PIC18(L)F25K42
Program Memory (Bytes) 16384 32768
Program Memory (Instructions) 8192 16384
Data Memory (Bytes) 1024 2048
Data EEPROM Memory (Bytes) 256 256
/O Ports AB,C.EM AB,C.EM
Capture/Compare/PWM Modules (CCP) 4 4
10-Bit Pulse-Width Modulator (PWM) 4 4
12-Bit Analog-to-Digital Module (ADCZ) with Computation 5 internal 5 internal
Accelerator 24 external 24 external
28-pin SPDIP 28-pin SPDIP
28-pin SOIC 28-pin SOIC
Packages 28-pin SSOP 28-pin SSOP
28-pin QFN 28-pin QFN
28-pin UQFN 28-pin UQFN

Timers (16-/8-bit)

4/3

Serial Communications

2 UART, 2 I12C, 1 SPI

Enhanced Complementary Waveform Generator (ECWG) 3
Zero-Cross Detect (ZCD) 1
Data Signal Modulator (DSM) 1
Signal Measurement Timer (SMT) 1
5-Bit Digital-to-Analog Converter (DAC) 1
Numerically Controlled Oscillator (NCO) 1
Comparator Module 2
Direct Memory Access (DMA) 2
Configurable Logic Cell (CLC) 4
Peripheral Pin Select (PPS) Yes
Peripheral Module Disable (PMD) Yes
16-bit CRC with Scanner Yes
Programmable High/Low-Voltage Detect (HLVD) Yes
Programmable Brown-out Reset (BOR) Yes
POR, BOR,

RESET Instruction,

Resets (and Delays) Sstfg: S:ggrlf?;vw
(PWRT, OST),

MCLR, WDT, Memory Execution Violation

Instruction Set

81 Instructions;
87 with Extended Instruction Set enabled

Operating Frequency

64 MHz

Note 1: PORTE contains the single RE3 input-only pin.

© 2016-2017 Microchip Technology Inc.
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PIC18(L)F24/25K42

9.3.2 CLOCK SWITCH AND SLEEP

If OSCCONT1 is written with a new value and the device
is put to Sleep before the switch completes, the switch
will not take place and the device will enter Sleep
mode.

When the device wakes from Sleep and the
CSWHOLD bit is clear, the device will wake with the
‘new’ clock active, and the Clock Switch Interrupt flag
bit (CSWIF) will be set.

When the device wakes from Sleep and the
CSWHOLD bit is set, the device will wake with the ‘old’
clock active and the new clock will be requested again.

FIGURE 9-6: CLOCK SWITCH (CSWHOLD = 0)

OSCCON1
WRITTEN

ORDY

NOSCR NOTE 2

NOTE !
CSWIF !

USER
CSWHOLD CLEAR

Note 1: CSWIF is asserted coincident with NOSCR; interrupt is serviced at OSC#2 speed.
2: The assertion of NOSCR is hidden from the user because it appears only for the duration of the switch.

FIGURE 9-7: CLOCK SWITCH (CSWHOLD = 1)

OSCCON1 :
WRITTEN ,

ORDY

NOSCR

: \ NOTE 1
CSWIF ,

! ! USER
CSWHOLD ! ' CLEAR

Note 1: CSWIF is asserted coincident with NOSCR, and may be cleared before or after clearing CSWHOLD = 0.
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PIC18(L)F24/25K42

REGISTER 11-4: PIR1: PERIPHERAL INTERRUPT Request Register 1

R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0

SMT1PWAIF | SMT1PRAIF SMT1IF C1IF ADTIF ADIF ZCDIF INTOIF
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 HS = Bit is set in hardware

bit 7 SMT1PWAIF: SMT1 Pulse Width Acquisition Interrupt Flag bit

1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 6 SMT1PRAIF: SMT1 Period Acquisition Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 5 SMT1IF: SMT1 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 4 C1IF: CMP1 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 3 ADTIF: ADC Threshold Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 2 ADIF: ADC Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 1 ZCDIF: ZCD Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 0 INTOIF: External Interrupt O Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

Note: Interrupt flag bits get 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.
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PIC18(L)F24/25K42

12.2.1 WAKE-UP FROM SLEEP

The device can wake-up from Sleep through one of the
following events:

1. External Reset input on MCLR pin, if enabled
2. BOR Reset, if enabled

3. Low-Power Brown-Out Reset (LPBOR), if
enabled

4. POR Reset
5.  Windowed Watchdog Timer, if enabled

6. All interrupt sources except clock switch
interrupt can wake-up the part.

The first five events will cause a device Reset. The last
one event is considered a continuation of program
execution. To determine whether a device Reset or
wake-up event occurred, refer to Section “”.

When the SLEEP instruction is being executed, the next
instruction (PC + 2) is prefetched. For the device to
wake-up through an interrupt event, the corresponding
Interrupt Enable bit must be enabled. Wake-up will
occur regardless of the state of the GIE bit. If the GIE
bit is disabled, the device continues execution at the
instruction after the SLEEP instruction. If the GIE bit is
enabled, the device executes the instruction after the
SLEEP instruction, the device will then call the Interrupt
Service Routine. In cases where the execution of the
instruction following SLEEP is not desirable, the user
should have a NOP after the SLEEP instruction.

The WDT is cleared when the device wakes-up from
Sleep, regardless of the source of wake-up.

Upon a wake from a Sleep event, the core will wait for
a combination of three conditions before beginning
execution. The conditions are:

* PFM Ready

* COSC-Selected Oscillator Ready
* BOR Ready (unless BOR is disabled)

12.2.2 WAKE-UP USING INTERRUPTS

When any interrupt source, with the exception of the
clock switch interrupt, has both its interrupt enable bit
and interrupt flag bit set, one of the following will occur:

« If the interrupt occurs before the execution of a

SLEEP instruction

- SLEEP instruction will execute as a NOP

- WDT and WDT prescaler will not be cleared

- TO bit of the STATUS register will not be set

- PD bit of the STATUS register will not be

cleared

« If the interrupt occurs during or after the

execution of a SLEEP instruction

- SLEEP instruction will be completely

executed

- Device willimmediately wake-up from Sleep

- WDT and WDT prescaler will be cleared

- TO bit of the STATUS register will be set

- PD bit of the STATUS register will be cleared
Even if the flag bits were checked before executing a
SLEEP instruction, it may be possible for flag bits to
become set before the SLEEP instruction completes.
To determine whether a SLEEP instruction executed,
test the PD bit. If the PD bit is set, the SLEEP instruction
was executed as a NOP.

© 2016-2017 Microchip Technology Inc.
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PIC18(L)F24/25K42

18.0 1/0 PORTS

The PIC18(L)F24/25K42 devices have four I/O ports -
PORTA, PORTB, PORTC and PORTE. Each port has
ten registers to control the operation. These registers
are:

* PORTXx registers (reads the levels on the pins of
the device)

» LATx registers (output latch)

* TRISx registers (data direction)

* ANSELXx registers (analog select)

* WPUXx registers (weak pull-up)

* INLVLx (input level control)

» SLRCONX registers (slew rate control)

» ODCONX registers (open-drain control)

» CCDPx and CCDNXx registers (current-controlled
positive/negative)

Outside of registers to control bits of all the ports, the
two following registers are also present:

* CCDCON register (current-controlled)
« Rxyl2C (I°C pad control)

Most port pins share functions with device peripherals,
both analog and digital. In general, when a peripheral
is enabled on a port pin, that pin cannot be used as a
general purpose output; however, the pin can still be
read.

The Data Latch (LATx registers) is useful for
read-modify-write operations on the value that the 1/0
pins are driving.

A write operation to the LATx register has the same
effect as a write to the corresponding PORTX register.
A read of the LATx register reads of the values held in
the 1/0 PORT latches, while a read of the PORTx
register reads the actual I/O pin value.

Ports that support analog inputs have an associated
ANSELXx register. When an ANSELx bit is set, the
digital input buffer associated with that bit is disabled.

Disabling the input buffer prevents analog signal levels
on the pin between a logic high and low from causing
excessive current in the logic input circuitry. A
simplified model of a generic I/O port, without the
interfaces to other peripherals, is shown in Figure 18-1.

FIGURE 18-1: GENERIC I/0 PORT

OPERATION

Read LATx TRISX

9 D Q
Write LATX
Write PORTX| CK_A VoD
Data Register
Data Bus
1/0 pin
Read PORTx

To digital peripherals €¢—————

ANSELXx vss

To analog peripherals <

18.1 Current-Controlled Mode

Current-Controlled mode allows output currents to be
regulated for both high-side and low-side drivers. All
source and sink drivers for each port pin will operate at
the specified current, when enabled individually by the
Current-Controlled Enable registers.

Note:  Current-Control mode is available regard—I

less of which peripheral drives the output.

The Current-Controlled Configuration (CCDCON)
register enables the Current-Controlled mode for all
ports and sets the current levels.

Note:  Setting CCDEN = 1 increases the device
VDDIO current requirement by a fixed
amount regardless of how many
CCDPx[n] or CCDNx[n] bits are set.

The Current-Controlled Enable registers enable each
individual port pin's positive-going (CCDPx) or
negative-going (CCDNXx) output driver.

© 2016-2017 Microchip Technology Inc.
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PIC18(L)F24/25K42

20.0 INTERRUPT-ON-CHANGE

PORTA, PORTB, PORTC and pin RE3 of PORTE can
be configured to operate as Interrupt-on-Change (I0C)
pins on PIC18(L)F2x/4xK42 family devices. An interrupt
can be generated by detecting a signal that has either a
rising edge or a falling edge. Any individual port pin, or
combination of port pins, can be configured to generate
an interrupt. The interrupt-on-change module has the
following features:

* Interrupt-on-Change enable (Master Switch)
* Individual pin configuration

 Rising and falling edge detection

¢ Individual pin interrupt flags

Figure 20-1 is a block diagram of the IOC module.

20.1 Enabling the Module

To allow individual port pins to generate an interrupt, the
IOCIE bit of the PIEO register must be set. If the IOCIE
bit is disabled, the edge detection on the pin will still
occur, but an interrupt will not be generated.

20.2 Individual Pin Configuration

For each port pin, a rising edge detector and a falling
edge detector are present. To enable a pin to detect a
rising edge, the associated bit of the IOCxP register is
set. To enable a pin to detect a falling edge, the
associated bit of the IOCxN register is set.

A pin can be configured to detect rising and falling
edges simultaneously by setting both associated bits of
the IOCxP and IOCxN registers, respectively.

20.3 Interrupt Flags

The 10CAFx, IOCBFx, IOCCFx and IOCEF3 bits
located in the IOCAF, IOCBF, IOCCF and IOCEF
registers respectively, are status flags that correspond to
the interrupt-on-change pins of the associated port. If an
expected edge is detected on an appropriately enabled
pin, then the status flag for that pin will be set, and an
interrupt will be generated if the IOCIE bit is set. The
IOCIF bit of the PIRO register reflects the status of all
IOCAFx, IOCBFx, IOCCFx and IOCEF3 bits.

20.4 Clearing Interrupt Flags

The individual status flags, (IOCAFx, IOCBFx, IOCCFx
and IOCEF3 bits), can be cleared by resetting them to
zero. If another edge is detected during this clearing
operation, the associated status flag will be set at the
end of the sequence, regardless of the value actually
being written.

In order to ensure that no detected edge is lost while
clearing flags, only AND operations masking out known
changed bits should be performed. The following
sequence is an example of what should be performed.

EXAMPLE 20-1: CLEARING INTERRUPT
FLAGS
(PORTA EXAMPLE)

MOVLW Oxff
XORWE IOCAF, W
ANDWE' IOCAF, F

20.5 Operation in Sleep

The interrupt-on-change interrupt sequence will wake
the device from Sleep mode, if the IOCIE bit is set.

If an edge is detected while in Sleep mode, the IOCxF
register will be updated prior to the first instruction
executed out of Sleep.

© 2016-2017 Microchip Technology Inc.
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PIC18(L)F24/25K42

REGISTER 21-5: PMD4: PMD CONTROL REGISTER 4

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

CWG3MD CWG2MD CWG1MD — — — — —
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 q = Value depends on condition
bit 7 CWG3MD: Disable CWG3 Module bit

1= CWG3 module disabled
0 = CWG3 module enabled

bit 6 CWG2MD: Disable CWG2 Module bit
1 = CWG2 module disabled
0= CWG2 module enabled

bit 5 CWG1MD: Disable CWG1 Module bit
1 = CWG1 module disabled
0= CWG1 module enabled

bit 4-0 Unimplemented: Read as ‘0’

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 297
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23.6.2 TIMER1/3/5 GATE SOURCE
SELECTION

The gate source for Timer1/3/5 can be selected using
the GSS<4:0> bits of the TMRxGATE register
(Register 23-4). The polarity selection for the gate
source is controlled by the TxGPOL bit of the TxGCON
register (Register 23-2).

Any of the above mentioned signals can be used to
trigger the gate. The output of the CMPx can be
synchronized to the Timer1/3/5 clock or left
asynchronous. For more information see Section
40.3.1 “Comparator Output Synchronization”.

23.6.3 TIMER1/3/5 GATE TOGGLE MODE

When Timer1/3/5 Gate Toggle mode is enabled, it is
possible to measure the duration between every rising
and falling edge of the gate signal.

The Timer1/3/5 gate source is routed through a flip-flop
that changes state on every incrementing edge of the
signal. See Figure 23-5 for timing details.

Timer1/3/5 Gate Toggle mode is enabled by setting the
GTM bit of the TXGCON register. When the GTM bit is
cleared, the flip-flop is cleared and held clear. This is
necessary in order to control which edge is measured.

Note:  Enabling Toggle mode at the same time
as changing the gate polarity may result in
indeterminate operation.

23.6.4 TIMER1/3/5 GATE SINGLE-PULSE
MODE

When Timer1/3/5 Gate Single-Pulse mode is enabled,
it is possible to capture a single-pulse gate event.
Timer1/3/5 Gate Single-Pulse mode is first enabled by
setting the GSPM bit in the TXxGCON register. Next, the
GGO/DONE bit in the TXGCON register must be set.
The Timer1/3/5 will be fully enabled on the next
incrementing edge of the gate signal. On the next
trailing edge of the pulse, the GGO/DONE bit will
automatically be cleared. No other gate events will be
allowed to increment Timer1/3/5 until the GGO/DONE
bit is once again set in software.

Clearing the TxGSPM bit of the TxGCON register will
also clear the GGO/DONE bit. See Figure 23-6 for
timing details.

Enabling the Toggle mode and the Single-Pulse mode
simultaneously will permit both sections to work
together. This allows the period on the Timer1/3/5 gate
source to be measured. See Figure 23-7 for timing
details.

23.6.5 TIMER1/3/5 GATE VALUE STATUS

When Timer1/3/5 Gate Value Status is utilized, it is
possible to read the most current level of the gate
signal. The value is stored in the GVAL bit in the
TxGCON register. The GVAL bit is valid even when the
Timer1/3/5 gate is not enabled (GE bit is cleared).

23.6.6 TIMER1/3/5 GATE EVENT
INTERRUPT

When Timer1/3/5 Gate Event Interrupt is enabled, it is
possible to generate an interrupt upon the completion
of a gate event. When the falling edge of GVAL occurs,
the TMRxGIF flag bit in the respective PIR register will
be set. If the TMRXGIE bit in the respective PIE register
is set, then an interrupt will be recognized.

The TMRxGIF flag bit operates even when the
Timer1/3/5 gate is not enabled (GE bit is cleared).

For more information on selecting high or low priority
status for the Timer1/3/5 Gate Event Interrupt see
Section 11.0 “Interrupt Controller”.

© 2016-2017 Microchip Technology Inc.
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27.0 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. The device has only
one SMT module implemented.

Features of the SMT include:

 24-bit timer/counter

- Three 8-bit registers (SMT1L/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

© 2016-2017 Microchip Technology Inc. Preliminary
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REGISTER 27-3:

SMT1STAT: SMT STATUS REGISTER

R/W/HC-0/0 R/W/HC-0/0 R/W/HC-0/0 u-0 U-0 R-0/0 R-0/0 R-0/0
CPRUP CPWUP RST — — TS WS AS
bit 7 bit 0
Legend:
HC = Bit is cleared by hardware HS = Bit is set by hardware
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 g = Value depends on condition
bit 7 CPRUP: SMT Manual Period Buffer Update bit
1 = Request update to SMT1PRXx registers
0 = SMT1PRXx registers update is complete
bit 6 CPWUP: SMT Manual Pulse Width Buffer Update bit
1 = Request update to SMT1CPW registers
0 = SMT1CPW registers update is complete
bit 5 RST: SMT Manual Timer Reset bit
1 = Request Reset to SMT1TMR registers
0 = SMT1TMR registers update is complete
bit 4-3 Unimplemented: Read as ‘0’
bit 2 TS: GO Value Status bit

1 = SMT timer is incrementing
0 = SMT timer is not incrementing

bit 1 WS: SMT1WIN Value Status bit
1 = SMT window is open
0 = SMT window is closed

bit 0 AS: SMT_signal Value Status bit

1 = SMT acquisition is in progress
0 = SMT acquisition is not in progress

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 399
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REGISTER 27-13: SMT1CPWL: SMT CAPTURED PULSE WIDTH REGISTER - LOW BYTE

u = Bit is unchanged
‘1’ = Bit is set

R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x
SMT1CPW<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

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

bit 7-0

SMT1CPW-<7:0>: Significant bits of the SMT PW Latch — Low Byte

REGISTER 27-14: SMT1CPWH: SMT CAPTURED PULSE WIDTH REGISTER - HIGH BYTE

u = Bit is unchanged
‘1’ = Bitis set

R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x
SMT1CPW<15:8>
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

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

bit 7-0

SMT1CPW<15:8>: Significant bits of the SMT PW Latch — High Byte

REGISTER 27-15: SMT1CPWU: SMT CAPTURED PULSE WIDTH REGISTER — UPPER BYTE

R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x
SMT1CPW<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 SMT1CPW<23:16>: Significant bits of the SMT PW Latch — Upper Byte

© 2016-2017 Microchip Technology Inc.
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REGISTER 29-3:

CLCxSELO: GENERIC CLCx DATA 0 SELECT REGISTER

uU-0 uU-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u |
— | — | D1S<5:0>
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 7-6 Unimplemented: Read as ‘0’
bit 5-0 D1S<5:0>: CLCx Data1 Input Selection bits
See Table 29-1.
REGISTER 29-4: CLCxSEL1: GENERIC CLCx DATA 1 SELECT REGISTER
U-0 U-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u |
— | — | D25<5:0>
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 7-6 Unimplemented: Read as ‘0’
bit 5-0 D2S<5:0>: CLCx Data 2 Input Selection bits
See Table 29-1.
REGISTER 29-5: CLCxSEL2: GENERIC CLCx DATA 2 SELECT REGISTER
uU-0 uU-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u |
— — | D38<5:0>
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 7-6 Unimplemented: Read as ‘0’
bit 5-0 D38<5:0>: CLCx Data 3 Input Selection bits
See Table 29-1.
REGISTER 29-6: CLCxSEL3: GENERIC CLCx DATA 3 SELECT REGISTER
U-0 U-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u |
— | — | D45<5:0>
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 7-6 Unimplemented: Read as ‘0’
bit 5-0 D4S<5:0>: CLCx Data 4 Input Selection bits

See Table 29-1.
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TABLE 32-2: MD1CARH/MD1CARL SELECTION MUX CONNECTIONS (CONTINUED)

MD1CARH MD1CARL

CH<4:0> Connection CL<4:0> Connection
01001 9 |PWM6 OUT 01001 9 |PWM6 OUT
01000 8 |PWM5 OUT 01000 8 |PWMS5 OUT
00111 7 |CCP4 OUT 00111 7 |CCP4 OUT
00110 6 |CCP3OUT 00110 6 |CCP3OUT
00101 5 |CCP2 OUT 00101 5 |CCP2 OUT
00100 4 |CCP10OUT 00100 4 |CCP10OUT
00011 3 | CLKREF output 00011 3 | CLKREF output
00010 2 |HFINTOSC 00010 2 |HFINTOSC
00001 1 | FOSC (system clock) 00001 1 |FOSC (system clock)
00000 0 |Pin selected by MD1CARHPPS 00000 0 | Pin selected by MD1CARLPPS

REGISTER 32-5: MD1SRC: MODULATION SOURCE CONTROL REGISTER

U-0 uU-0 U-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— — — MS<4:0>
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 7-5 Unimplemented: Read as ‘0’
bit 4-0 MS<4:0>: Modulator Source Selection bits(!)

See Table 32-3 for signal list

Note 1:Unused selections provide a zero as the input value.
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REGISTER 33-7: UxFIFO: UART FIFO STATUS REGISTER

R/W/S-0/0 R/W-0/0 R/W/S/C-1/1  R/S/C-0/0 R/S/C-1/1 S/C-1/1 R/W/S/C-1/1  R/S/C-0/0
TXWRE STPMD TXBE TXBF RXIDL XON RXBE RXBF

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 S = Hardware set C = Hardware clear
bit 7 TXWRE: Transmit Write Error Status bit (Must be cleared by software)

LIN Master mode:
1 = UxP1L was written when a master process was active
LIN Slave mode:

1 = UxTXB was written when UxP2 = 0 or more than UxP2 bytes have been written to UXTXB since
last Break

Address Detect mode:
1 = UxP1L was written before the previous data in UxP1L was transferred to TX shifter
All modes:
1 = A new byte was written to UxTXB when the output FIFO was full
0 = No error
bit 6 STPMD: Stop Bit Detection Mode bit
1 = Assert UxRXIF at end of last Stop bit or end of first Stop bit when STP = 11
0 = Assert UXRXIF in middle of first Stop bit
bit 5 TXBE: Transmit Buffer Empty Status bit
1 = Transmit buffer is empty. Setting this bit will clear the transmit buffer and output shift register.
0 = Transmit buffer is not empty. Software cannot clear this bit.
bit 4 TXBF: Transmit Buffer Full Status bit
1 = Transmit buffer is full
0 = Transmit buffer is not full
bit 3 RXIDL: Receive Pin Idle Status bit
1 = Receive pin is in Idle state
0 = UART is receiving Start, Stop, Data, Auto-baud, or Break
bit 2 XON: Software Flow Control Transmit Enable Status bit
1 = Transmitter is enabled
0 = Transmitter is disabled
bit 1 RXBE: Receive Buffer Empty Status bit
1 = Receive buffer is empty. Setting this bit will clear the RX buffer()
0 = Receive buffer is not empty. Software cannot clear this bit.
bit 0 RXBF: Receive Buffer Full Status bit

1 = Receive buffer is full
0 = Receive buffer is not full

Note 1: The BSF instruction should not be used to set RXBE because doing so will clear a byte pending in the
transmit shift register when the UxTXB register is empty. Instead, use the MOVWF instruction with a ‘0 in
the TXBE bit location.
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38.7 Register Definitions: ADC Control
REGISTER 38-1: ADCONO0: ADC CONTROL REGISTER 0

R/W-0/0 R/W-0/0 uU-0 R/W-0/0 uU-0 R/W-0/0 uU-0 R/W/HC-0
oN | cont | - | o | - FM = GO
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 HC = Bit is cleared by hardware
bit 7 ON: ADC Enable bit
1 =ADC is enabled
0 = ADC is disabled
bit 6 CONT: ADC Continuous Operation Enable bit
1 =GO is retriggered upon completion of each conversion trigger until ADTIF is set (if ADSOI is set)
or until GO is cleared (regardless of the value of ADSOI)
0 = ADC is cleared upon completion of each conversion trigger
bit 5 Unimplemented: Read as ‘0’
bit 4 CS: ADC Clock Selection bit
1 = Clock supplied from FRC dedicated oscillator
0 = Clock supplied by Fosc, divided according to ADCLK register
bit 3 Unimplemented: Read as ‘0’
bit 2 FM: ADC results Format/alignment Selection
1 = ADRES and PREYV data are right-justified
0 = ADRES and PREYV data are left-justified, zero-filled
bit 1 Unimplemented: Read as ‘0’
bit 0 GO: ADC Conversion Status bit(!)

1 = ADC conversion cycle in progress. Setting this bit starts an ADC conversion cycle. The bit is
cleared by hardware as determined by the CONT bit
0 = ADC conversion completed/not in progress

Note 1: This bit requires ON bit to be set.

2: If cleared by software while a conversion is in progress, the results of the conversion up to this point will
be transfered to ADRES and the state machine will be reset, but the ADIF interrupt flag bit will not be set;
filter and threshold operations will not be performed.

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 621



PIC18(L)F24/25K42

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | Register
on Page
ADLTHH LTH<15:8> 637
ADLTHL LTH<7:0> 638
ADUTHH UTH<15:8> 638
ADUTHL UTH<7:0> 638
ADERRL ERR<15:8> 637
ADACT — — — — ADACT<4:0> 623
ADCP CPON — — — — — — CPRDY 640
Legend: — =unimplemented read as ‘0’. Shaded cells are not used for the ADC module.
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SUBFWB Subtract f from W with borrow SUBLW Subtract W from literal
Syntax: SUBFWB f{d{,a}} Syntax: SUBLW k
Operands: 0<f<255 Operands: 0<k<255

de[0,1] Operation: k— (W) > W

a e [0,1]

— Status Affected: N, QV, C,DC, Z
Operation: (W) —(f) = (C) — dest
Encoding: 0000 1000 kkkk kkkk
Status Affected: N, OV, C, DC, Z "9 | | | | |
. Description W is subtracted from the 8-bit

Encoding: ‘ 0101 | 0lda ‘ fref ‘ £fef | literal ‘k’. The result is placed in W.
Description: Subtract register ‘f and CARRY flag Words: 1

(borrow) from W (2's complement '

method). If ‘d’is ‘0’, the result is stored Cycles: 1

in W. If ‘d"is ‘1", the result is stored in Q Cycle Activity:

register ‘f’ (default).

If ‘a’is ‘'0’, the Access Bank is Q1 Q2 Q3 _Q4

selected. If ‘@’ is ‘1", the BSR is used Decode Read Process | Write to W

to select the GPR bank. literal 'k’ Data

If ‘a’is ‘0’ and the extended instruction

Example 1: SUBLW 02h

set is enabled, this instruction
operates in Indexed Literal Offset BefOr\tlavlnstruction

Addressing mode whenever c _ 9”’
f <95 (5Fh). See Section After Instruction '
43.2.3 “Byte-Oriented and Bit-Ori- W = 01h
ented Instructions in Indexed Literal C = 1 ;resultis positive
Offset Mode” for details. ﬁ = 8
Words: 1
Example 2: SUBLW 02h
Cycles: 1
Before Instruction
Q Cycle Activity: = 02h
Q1 Q2 Q3 Q4 c =7
- After Instruction
Decode Read Process Write to W =  00h
register ‘f’ Data destination C = 1 ;resultiszero
Z = 1
Example 1: SUBFWB REG, 1, 0 N = 0
BeforlgénGstructign 3 Example 3: SUBLW 02h
w = 2 Before Instruction
C = 1 w = 03h
After Instruction C = ?
REG = FF After Instruction
W = 2 w = FFh ;(2's complement)
C = 0 C = 0 ; result is negative
V4 = 0 Z . 0
N = 1 ;resultis negative N = 1
Example 2: SUBFWB REG, 0, O
Before Instruction
= 2
w = 5
C = 1
After Instruction
REG = 2
w = 3
C = 1
Z = 0
N = 0 ;resultis positive
Example 3: SUBFWB REG, 1, O
Before Instruction
= 1
w = 2
C = 0
After Instruction
REG = 0
w = 2
C = 1
Z = 1 ;resultis zero
N = 0
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FIGURE 46-8: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING
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))

VDD /
Z (
- f )
MCLR ' . ;
' ,=—RST01— <\
Internal . .
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Note 1: Asserted low.

FIGURE 46-9: BROWN-OUT RESET TIMI{G\Q CH

VDD

VBOR and VHYST
VBOR e e e - .

: (Device in E(Device not in Brown-out Reset)

Reset
(due to BOR)
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Note 1 De%pends on PWRTS<1:0> Configuration bits.
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TABLE 46-14: ANALOG-TO-DIGITAL CONVERTER (ADC) CONVERSION TIMING SPECIFICATIONS

Standard Operating Conditions (unless otherwise stated)

P;‘:m Sym. Characteristic Min. Typt Max. | Units Conditions

AD20 |Tap |ADC Clock Period 1 — 9 us |Using Fosc as the XDC clock
source ADOCS =0

AD21 — 2 — us |Using FRC as lock
source AD = 1

AD22 [Tenv | Conversion Time™ — 13+43Toy | — | Tap [Setof GO/DONE bit to C}s@
DONE

AD23 |Taca |Acquisition Time — 2 — | s ) )

AD24 |THcD |Sample and Hold Capacitor — — — us schased clock sourc

Disconnect Time FRC-based gtock source

*

These parameters are characterized but not tested.

1 Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These paramete
tested.

Note 1: Does not apply for the ADCRC oscillator.

or design guidange only and are not

FIGURE 46-10: ADC CONVERSION TIMING (ADC CLOCK/FO\SC-BA EDR)
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