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PIC18(L)F25/26K83

1.0 DEVICE OVERVIEW

This document contains device specific information for

the following devices:

+ PIC18F25K83 + PIC18LF25K83
+ PIC18F26K83 + PIC18LF26K83

This family offers the advantages of all PIC18
microcontrollers — namely, high computational
performance at an economical price — with the addition
of high-endurance Program Flash Memory, Universal
Asynchronous Receiver Transmitter (UART), Serial
Peripheral Interface (SPI), Inter-integrated Circuit
(12C), Direct Memory Access (DMA), Configurable
Logic Cells (CLC), Signal Measurement Timer (SMT),
Numerically Controlled Oscillator (NCO), and
Analog-to-Digital Converter with Computation (ADC?).

1.1 New Features

» Direct Memory Access Controller: The Direct
Memory Access (DMA) Controller is designed to
service data transfers between different memory
regions directly without intervention from the
CPU. By eliminating the need for CPU-intensive
management of handling interrupts intended for
data transfers, the CPU now can spend more time
on other tasks.

» Vectored Interrupt Controller: The Vectored
Interrupt Controller module reduces the numerous
peripheral interrupt request signals to a single
interrupt request signal to the CPU. It assembles
all of the interrupt request signals and resolves
the interrupts based on both a fixed natural order
priority and a user-assigned priority, thereby
eliminating scanning of interrupt sources.

* Universal Asynchronous Receiver
Transmitter: The Universal Asynchronous
Receiver Transmitter (UART) module is a serial
1/0 communications peripheral. It contains all the
clock generators, shift registers and data buffers
necessary to perform an input or output serial
data transfer, independent of device program
execution. The UART, also known as a Serial
Communications Interface (SCI), can be
configured as a full-duplex asynchronous system
or one of several automated protocols.
Full-Duplex mode is useful for communications
with peripheral systems, with DMA/DALI/LIN
support.

» Serial Peripheral Interface: The Serial Periph-
eral Interface (SPI) module is a synchronous
serial data communication bus that operates in
Full-Duplex mode. Devices communicate in a
master/slave environment where the master
device initiates the communication. A slave
device is controlled through a Chip Select known
as Slave Select. Example slave devices include
serial EEPROMSs, shift registers, display drivers,
A/D converters, or another PIC.

« 12C Module: The 12C module provides a synchro-
nous interface between the microcontroller and
other IZC-compatibIe devices using the two-wire
I2C serial bus. Devices communicate in a mas-
ter/slave environment. The I°C bus specifies two
signal connections — Serial Clock (SCL) and
Serial Data (SDA). Both the SCL and SDA con-
nections are bidirectional open-drain lines, each
requiring pull-up resistors to the supply voltage.

* 12-bit A/D Converter with Computation: This
module incorporates programmable acquisition
time, allowing for a channel to be selected and a
conversion to be initiated without waiting for a
sampling period and thus, reduce code overhead.
It has a new module called ADC? with
computation features, which provides a digital
filter and threshold interrupt functions.

1.2 Details on Individual Family
Members

Devices in the PIC18(L)F25/26K83 family are available
in 28-pin packages. The block diagram for this device
is shown in Figure 3-1.

The similarities and differences among the devices are
listed in the PIC18(L)F25/26K83 Family Types Table
(page 4). The pinouts for all devices are listed in
Table 3.

© 2017 Microchip Technology Inc.
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PIC18(L)F25/26K83

REGISTER 3-4: DMA2PR: DMA2 PRIORITY REGISTER

uU-0 u-0 uU-0 uU-0 uU-0 R/W-0/0 R/W-1/1 R/W-1/1
— — — — — DMA2PR<2:0>
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 HS = Hardware set
bit 7-3 Unimplemented: Read as ‘0’
bit 2-0 DMA2PR<2:0>: DMA2 Priority Selection bits

REGISTER 3-5: SCANPR: SCANNER PRIORITY REGISTER

uU-0 u-0 uU-0 uU-0 uU-0 R/W-1/1 R/W-0/0 R/W-0/0
_ — — — — SCANPR<2:0>
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 HS = Hardware set
bit 7-3 Unimplemented: Read as ‘0’
bit 2-0 SCANPR<2:0>: Scanner Priority Selection bits

REGISTER 3-6: PRLOCK: PRIORITY LOCK REGISTER

u-0 uU-0 u-0 uU-0 u-0 u-0 u-0 R/W-0/0
— — — — — — — PRLOCKED
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 = Hardware set
bit 7-1 Unimplemented: Read as ‘0’
bit O PRLOCKED: PR Register Lock bit(12)
0 = Priority Registers can be modified by write operations; Peripherals do not have access to the
memory
1 = Priority Registers are locked and cannot be written; Peripherals do not have access to the
memory

Note 1: The PRLOCKED bit can only be set or cleared after the unlock sequence.

2: If PR1IWAY = 1, the PRLOCKED bit cannot be cleared after it has been set. A system Reset will clear the
bit and allow one more set.

© 2017 Microchip Technology Inc. Preliminary DS40001943A-page 21




PIC18(L)F25/26K83

452 GENERAL PURPOSE REGISTER
FILE

General Purpose RAM is available starting Bank 0 of
data memory. GPRs are not initialized by a Power-on
Reset and are unchanged on all other Resets.

453 SPECIAL FUNCTION REGISTERS

The Special Function Registers (SFRs) are registers
used by the CPU and peripheral modules for controlling
the desired operation of the device. These registers are
implemented as static RAM. SFRs start at the top of
data memory (3FFFh) and extend downward to occupy
Bank 56 through 63 (3800h to 3FFFh). A list of these
registers is given in Table 4-3 to Table 4-10. A bitwise
summary of these registers can be found in
Section 43.0 “Register Summary”.

454 ACCESS BANK

To streamline access for the most commonly used data
memory locations, the data memory is configured with
an Access Bank, which allows users to access a
mapped block of memory without specifying a BSR.
The Access Bank consists of the first 96 bytes of
memory (00h-5Fh) in Bank 0 and the last 160 bytes of
memory (60h-FFh) in Bank 63. The lower half is known
as the “Access RAM” and is composed of GPRs. This
upper half is also where some of the SFRs of the device
are mapped. These two areas are mapped
contiguously in the Access Bank and can be addressed
linearly by an 8-bit address (Figure 4-5).

The Access Bank is used by core PIC18 instructions
that include the Access RAM bit (the ‘a’ parameter in
the instruction). When ‘a’ is equal to ‘1’, the instruction
uses the BSR and the 8-bit address included in the
opcode for the data memory address. When ‘a’ is ‘0’,
however, the instruction uses the Access Bank address
map; the current value of the BSR is ignored.

Using this “forced” addressing allows the instruction to
operate on a data address in a single cycle, without
updating the BSR first. For 8-bit addresses of 60h and
above, this means that users can evaluate and operate
on SFRs more efficiently. The Access RAM below 60h
is a good place for data values that the user might need
to access rapidly, such as immediate computational
results or common program variables. Access RAM
also allows for faster and more code efficient and
switching of variables.

The mapping of the Access Bank is slightly different
when the extended instruction set is enabled (XINST
Configuration bit = 1). This is discussed in more detail
in Section 4.8.3 “Mapping the Access Bank in
Indexed Literal Offset Mode”.

© 2017 Microchip Technology Inc.
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PIC18(L)F25/26K83

REGISTER 5-12:

REVISION ID: REVISION ID REGISTER

R R R R R R R R
1 0 1 0 MJRREV<5:2>
bit 15 bit 8
R R R R R R R R
MJRREV<1:0> MNRREV<5:0>
bit 7 bit 0
Legend:

R = Readable bit ‘1" = Bit is set 0’ = Bit is cleared x = Bit is unknown

bit 15-12 Read as ‘1010’
These bits are fixed with value ‘1010’ for all devices in this family.
bit 11-6 MJRREV<5:0>: Major Revision ID bits
These bits are used to identify a major revision. A major revision is indicated by revision (A0, B0, CO,
etc.
Rev)ision A =0b00 0000
bit 5-0 MNRREV<5:0>: Minor Revision ID bits

These bits are used to identify a minor revision.
Revision A0 = 0b00 0000

© 2017 Microchip Technology Inc. Preliminary DS40001943A-page 67
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REGISTER 6-3: PCON1: POWER CONTROL REGISTER 1
u-0 U-0 u-0 U-0 u-0 u-0 R/W/HC-1/u U-0
— — — — — — MEMV —
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 -m/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 7-2 Unimplemented: Read as ‘0’
bit 1 MEMV: Memory Violation Flag bit
1= No memory violation Reset occurred or set to ‘1’ by firmware
0= A memory violation Reset occurred (set to ‘0’ in hardware when a memory violation occurs)
bit 0 Unimplemented: Read as ‘0’
TABLE 6-4: SUMMARY OF REGISTERS ASSOCIATED WITH RESETS
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ':::9;2‘;
BORCON | SBOREN — — — — — — BORRDY 75
PCONO STKOVF | STKUNF | WDTWV | RWDT | RMCLR RI POR BOR 80
PCON1 — — — — — MEMV — 81
Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used by Resets.
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PIC18(L)F25/26K83

7.2.2 INTERNAL CLOCK SOURCES

The device may be configured to use the internal
oscillator block as the system clock by performing one
of the following actions:

* Program the RSTOSC<2:0> bits in Configuration
Words to select the INTOSC clock source, which
will be used as the default system clock upon a
device Reset.

» Write the NOSC<2:0> bits in the OSCCON1
register to switch the system clock source to the
internal oscillator during run-time. See Section
7.3 “Clock Switching” for more information.

In INTOSC mode, OSC1/CLKIN is available for general
purpose /O, provided that FEXTOSC is configured to
‘oscillator is not enabled’. OSC2/CLKOUT is available
for general purpose 1/0 or CLKOUT.

The function of the OSC2/CLKOUT pin is determined
by the CLKOUTEN bit in Configuration Words.

The internal oscillator block has two independent
oscillators that can produce two internal system clock
sources.

1. The HFINTOSC (High-Frequency Internal
Oscillator) is factory-calibrated and operates
from 1 to 64 MHz. The frequency of HFINTOSC
can be selected through the OSCFRQ
Frequency Selection register, and fine-tuning
can be done via the OSCTUNE register.

2. The LFINTOSC (Low-Frequency Internal
Oscillator) is factory-calibrated and operates at
31 kHz.

7.2.2.1 HFINTOSC

The High-Frequency Internal Oscillator (HFINTOSC) is
a precision digitally-controlled internal clock source
that produces a stable clock up to 64 MHz. The
HFINTOSC can be enabled through one of the
following methods:

* Programming the RSTOSC<2:0> bits in
Configuration Word 1 to ‘110’ (Fosc = 1 MHz) or
‘000’ (Fosc = 64 MHz) to set the oscillator upon
device Power-up or Reset.

» Write to the NOSC<2:0> bits of the OSCCON1
register during run-time. See Section 7.3 “Clock
Switching” for more information.

The HFINTOSC frequency can be selected by setting
the FRQ<3:0> bits of the OSCFRAQ register.

The NDIV<3:0> bits of the OSCCON1 register allow for
division of the HFINTOSC output from a range between
1:1 and 1:512.

7222 MFINTOSC

The module provides two (500 kHz and 31.25 kHz)
constant clock outputs. These clocks are digital
divisors of the HFINTOSC clock. Dynamic divider logic
is used to provide constant MFINTOSC clock rates for
all settings of HFINTOSC.

The MFINTOSC cannot be used to drive the system
but it is used to clock certain modules such as the
Timers and WWDT.

© 2017 Microchip Technology Inc.
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PIC18(L)F25/26K83

9.2 Interrupt Vector Table (IVT)

The interrupt controller supports an Interrupt Vector
Table (IVT) that contains the vector address location for
each interrupt request source.

The Interrupt Vector Table (IVT) resides in program
memory, starting at address location determined by the
IVTBASE registers; refer to Registers 9-33 through 9-
35 for details. The IVT contains 68 vectors, one for
each source of interrupt. Each interrupt vector location
contains the starting address of the associated
Interrupt Service Routine (ISR).

The MVECEN bit in Configuration Word 2L controls the
availability of the vector table.

9.2.1 INTERRUPT VECTOR TABLE BASE
ADDRESS (IVTBASE)

The start address of the vector table is user
programmable through the IVTBASE registers. The
user must ensure the start address is such that it can
encompass the entire vector table inside the program
memory.

Each vector address is a 16-bit word (or two address
locations on PIC18 devices). So for n interrupt sources,
there are 2n address locations necessary to hold the
table starting from IVTBASE as the first location. So the
staring address of IVTBASE should be chosen such
that the address range form IVTBASE to (IVTBASE
+2n-1) can be encompassed inside the program flash
memory.

For example, the K42 devices have the highest vector
number: 81. So IVTBASE should be chosen such that
(IVTBASE + 0xA1) is less than the last memory loca-
tion in program flash memory.

A programmable vector table base address is useful in
situations to switch between different sets of vector
tables, depending on the application. It can also be
used when the application program needs to update
the existing vector table (vector address values).

Note: Itis required that the user assign an even
address to the IVTBASE register for
correct operation.

9.2.2 INTERRUPT VECTOR TABLE
CONTENTS

MVECEN =0

When MVECEN = 0, the address location pointed by
the IVTBASE registers has a GOTO instruction for a
high priority interrupt. Similarly, the corresponding low
priority vector location also has a GOTO instruction,
which is executed in case of a low priority interrupt.

MVECEN =1

When MVECEN = 1, the value in the vector table of
each interrupt, points to the address location of the first
instruction of the interrupt service routine.

ISR Location = Interrupt Vector Table entry << 2.

9.2.3 INTERRUPT VECTOR TABLE (IVT)
ADDRESS CALCULATION

MVECEN =0

When the MVECEN bit in Configuration Word 2L
(Register 5-3) is cleared, the address pointed by
IVTBASE registers is used as the high priority interrupt
vector address. The low priority interrupt vector
address is offset eight instruction words from the
address in IVTBASE registers.

For PIC18 devices the IVTBASE registers default to
00 0008h, the high priority interrupt vector address will
be 00 0008h and the low priority interrupt vector
address will be 00 0018h.

MVECEN =1

Each interrupt has a unique vector number associated
with it as defined in Table 9-2. This vector number is
used for calculating the location of the interrupt vector
for a particular interrupt source.

Interrupt Vector Address = IVTBASE + (2*Vector
Number).

This calculated Interrupt Vector Address value is stored
in the IVTAD<20:0> registers when an interrupt is
received (Registers 9-36 through 9-38).

User-assigned software priority assigned using the
IPRx registers does not affect address calculation and
is only used to resolve concurrent interrupts.

If for any reason the address of the ISR could not be
fetched from the vector table, it will cause the system
to reset and clear the memory execution violation flag
(MEMV bit) in PCON1 register (Register 6-3). This
occurs due to any one of the following:

» The entry for the interrupt in the vector table lies
outside the executable PFM area (SAF area is
non-executable when SAFEN = 1).

* ISR pointed by the vector table lies outside the
executable PFM area (SAF area is non-execut-
able when SAFEN = 1).

© 2017 Microchip Technology Inc.
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10.0 POWER-SAVING OPERATION
MODES

The purpose of the Power-Down modes is to reduce
power consumption. There are three Power-Down
modes:

* Doze mode

» Sleep mode

* |dle mode

10.1

Doze mode allows for power saving by reducing CPU
operation and program memory (PFM) access, without
affecting peripheral operation. Doze mode differs from
Sleep mode because the bandgap and system
oscillators continue to operate, while only the CPU and
PFM are affected. The reduced execution saves power
by eliminating unnecessary operations within the CPU
and memory.

When the Doze Enable (DOZEN) bit is set
(DOZEN = 1), the CPU executes only one instruction
cycle out of every N cycles as defined by the
DOZE<2:0> bits of the CPUDOZE register. For
example, if DOZE<2:0> = 001, the instruction cycle

Doze Mode

ratio is 1:4. The CPU and memory execute for one
instruction cycle and then lay idle for three instruction
cycles. During the unused cycles, the peripherals
continue to operate at the system clock speed.

10.1.1 DOZE OPERATION

The Doze operation is illustrated in Figure 10-1. For
this example:

» Doze enable (DOZEN) bit set (DOZEN = 1)

* DOZE<2:0> = 001 (1:4) ratio

* Recover-on-Interrupt (ROI) bit set (ROl = 1)

As with normal operation, the PFM fetches for the next

instruction cycle. The Q-clocks to the peripherals
continue throughout.

|

|

|

DOZE = 3'b001 (1:4) |
| | | |
|

|

Program Counter

FIGURE 10-1: DOZE MODE OPERATION EXAMPLE (DOZE<2:0> = 001, 1:4)

| | | | | | | | | | | | |

O I e v B A
I I I I I I I I I I I I [
I I I I I I I I I I I I
I I I I I I I I I I I I

CPU Clocks :1 2[3 4I : . 1]2]3 4I : :1|2|3|4i1|2|3|4i1|2|3|4i1|2|3|4i1|2|3|4||1|2|3|4|
| L
I I I

CPU Operation

|
| [ |
| | |
I (Note 1) I 1 | |
| | (Note 2) | | | |
Interrupt ! ! ! ! !
Here | | | | |
(RO'I =) I I I | !

Note 1:
2:

Multicycle instructions are executed to completion before fetching the interrupt vector.
If the prefetched instruction clears the interrupt enable or GIEx, ISR vectoring will not occur, but DOZEN is
cleared and the CPU will resume execution at full speed.

© 2017 Microchip Technology Inc.
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REGISTER 10-2: CPUDOZE: DOZE AND IDLE REGISTER

R/W-0/u R/W/HC/HS-0/0 R/W-0/0 R/W-0/0 U-0 R/W-0/0 R/W-0/0 R/W-0/0
IDLEN DOZEN ROI DOE — DOZE<2:0>

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 HC = Bit is cleared by hardware
bit 7 IDLEN: Idle Enable bit

1 = A SLEEP instruction inhibits the CPU clock, but not the peripheral clock(s)
0 = A SLEEP instruction places the device into full Sleep mode
bit 6 DOZEN: Doze Enable bit(1?)
1 = The CPU executes instruction cycles according to DOZE setting
0 = The CPU executes all instruction cycles (fastest, highest power operation)

bit 5 ROI: Recover-On-Interrupt bit
1 = Entering the Interrupt Service Routine (ISR) makes DOZEN = 0 bit, bringing the CPU to full-speed
operation
0 = Interrupt entry does not change DOZEN
bit 4 DOE: Doze-On-Exit bit

1 = Executing RETFIE makes DOZEN = 1, bringing the CPU to reduced speed operation
0 = RETFIE does not change DOZEN

bit 3 Unimplemented: Read as ‘0’

bit 2-0 DOZE<2:0>: Ratio of CPU Instruction Cycles to Peripheral Instruction Cycles

111 =1:256

110 =1:128

101 =1:64

100 =1:32

011 =1:16

010 =1:8

001 =1:4

000 =1:2

Note 1: When ROI =1 or DOE = 1, DOZEN is changed by hardware interrupt entry and/or exit.
2: Entering ICD overrides DOZEN, returning the CPU to full execution speed; this bit is not affected.

TABLE 10-1: SUMMARY OF REGISTERS ASSOCIATED WITH POWER-DOWN MODE

Name Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Reg;:‘;; on
VREGCON™ — — — — — — VREGPM Reserved 166
CPUDOZE IDLEN DOZEN ROI DOE = DOZE<2:0> 167
Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used in Power-Down mode.

Note 1: Not present in LF parts.
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REGISTER 15-6: DMAxSSAU: DMAx SOURCE START ADDRESS UPPER REGISTER

U-0 uU-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— — SSA<21:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n/n = Value at POR 1 = bit is set 0 = bit is cleared X = bit is unknown
and BOR/Value at all u = bit is unchanged

other Resets

bit 7-0 SSA<21:16>: Source Start Address bits

REGISTER 15-7: DMAXSPTRL: DMAx SOURCE POINTER LOW REGISTER

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
SPTR<7:0>

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

bit 15-0 SPTR<7:0>: Current Source Address Pointer

REGISTER 15-8: DMAXxSPTRH: DMAx SOURCE POINTER HIGH REGISTER

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
SPTR<15:8>

bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and 1 = bit is set 0 = bit is cleared x = bit is unknown
BOR/Value at all other u = bit is unchanged
Resets
bit 5-0 SPTR<15:8>: Current Source Address Pointer

© 2017 Microchip Technology Inc. Preliminary DS40001943A-page 241



PIC18(L)F25/26K83

REGISTER 16-7: SLRCONx: SLEW RATE CONTROL REGISTER

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
SLRx7 SLRx6 SLRx5 SLRx4 SLRx3 SLRx2 SLRx1 SLRx0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
-n/n = Value at POR and BOR/Value at all other Resets

bit 7-0 SLRx<7:0>: Slew Rate Control on Pins Rx<7:0>, respectively

1= Port pin slew rate is limited
0 = Port pin slews at maximum rate

TABLE 16-8: SLEW RATE CONTROL REGISTERS

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SLRCONA SLRA7 SLRAG6 SLRAS SLRA4 SLRA3 SLRA2 SLRA1 SLRAO
SLRCONB SLRB7 SLRB6 SLRB5 SLRB4 SLRB3 SLRB2 SLRB1 SLRBO
SLRCONC SLRC7 SLRC6 SLRC5 SLRC4 SLRC3 SLRC2 SLRC1 SLRCO
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TABLE 17-3: SUMMARY OF REGISTERS ASSOCIATED WITH THE PPS MODULE

Name Bit 7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 5:"9;2::
PPSLOCK — — — — — — — PPSLOCKED 268
INTOPPS — — — INTOPPS<4:0> 264
INT1PPS — — — INT1PPS<4:0> 264
INT2PPS _ _ — INT2PPS<4:0> 264
TOCKIPPS — — — TOCKIPPS<4:0> 264
T1CKIPPS = = = T1CKIPPS<4:0> 264
T1GPPS — — — T1GPPS<4:0> 264
T3CKIPPS — — — T3CKIPPS<4:0> 264
T3GPPS — — — T3GPPS<4:0> 264
T5CKIPPS — — — T5CKIPPS<4:0> 264
T5GPPS — — — T5GPPS<4:0> 264
T2INPPS — — — T2INPPS<4:0> 264
T4INPPS — — — T4INPPS<4:0> 264
T6INPPS — — — TEINPPS<4:0> 264
CCP1PPS — — — CCP1PPS<4:0> 264
CCP2PPS — — — CCP2PPS<4:0> 264
CCP3PPS — — — CCP3PPS<4:0> 264
CCP4PPS — — — CCP4PPS<4:0> 264
SMT1WINPPS — — — SMT1WINPPS<4:0> 264
SMT1SIGPPS — — — SMT1SIGPPS<4:0> 264
SMT2WINPPS — — — SMT2WINPPS<4:0> 264
SMT2SIGPPS — — — SMT2SIGPPS<4:0> 264
CWG1PPS — — — CWG1PPS<4:0> 264
CWG2PPS — — — CWG2PPS<4:0> 264
CWG3PPS — — — CWG3PPS<4:0> 264
MD1CARLPPS — — — MDCARLPPS<4:0> 264
MD1CARHPPS — — — MDCARHPPS<4:0> 264
MD1SRCPPS — — — MDSRCPPS<4:0> 264
CLCINOPPS — — — CLCINOPPS<4:0> 264
CLCIN1PPS — — — CLCIN1PPS<4:0> 264
CLCIN2PPS — — — CLCIN2PPS<4:0> 264
CLCIN3PPS — — — CLCIN3PPS<4:0> 264
ADACTPPS — — — ADACTPPS<4:0> 264
SPI1SCKPPS = = = SPI1SCKPPS<4:0> 264
SPI1SDIPPS = = = SPI1SDIPPS<4:0> 264
SPI1SSPPS = = = SPI1SSPPS<4:0> 264
12C1SCLPPS = = = 12C1SCLPPS<4:0> 264
12C1SDAPPS = = = 12C1SDAPPS<4:0> 264
12C2SCLPPS = = = 12C2SCLPPS<4:0> 264
12C2SDAPPS = = = 12C2SDAPPS<4:0> 264
U1RXPPS = = = U1RXPPS<4:0> 264
U1CTSPPS = = = U1CTSPPS<4:0> 264
U2RXPPS = = = U2RXPPS<4:0> 264
U2CTSPPS = = = U2CTPPS<4:0> 264
RxyPPS _ — — RxyPPS<4:0> 264
CANRXPPS = = = CANRXPPS<4:0> 264
Legend: — = unimplemented, read as ‘0’. Shaded cells are unused by the PPS module.
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REGISTER 19-4:

PMD3: PMD CONTROL REGISTER 3

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
PWM8MD PWM7MD PWM6MD PWM5MD CCP4MD CCP3MD CCP2MD CCP1MD
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 PWMB8MD: Disable Pulse-Width Modulator PWMS8 bit
1 = PWMS8 module disabled
0 = PWMS8 module enabled

bit 6 PWM7MD: Disable Pulse-Width Modulator PWM?7 bit
1 = PWM7 module disabled
0= PWMY7 module enabled

bit 5 PWM6MD: Disable Pulse-Width Modulator PWM6 bit
1= PWM6 module disabled
0 = PWMG6 module enabled

bit 4 PWMS5MD: Disable Pulse-Width Modulator PWMS5 bit
1 = PWM5 module disabled
0= PWMS5 module enabled

bit 3 CCP4MD: Disable Capture/Compare/PWM CCP4 bit
1 = CCP4 module disabled
0 = CCP4 module enabled

bit 2 CCP3MD: Disable Capture/Compare/PWM CCP3 bit
1 = CCP3 module disabled
0 = CCP3 module enabled

bit 1 CCP2MD: Disable Capture/Compare/PWM CCP2 bit
1 = CCP2 module disabled
0 = CCP2 module enabled

bit 0 CCP1MD: Disable Capture/Compare/PWM CCP1 bit

1=
0=

CCP1 module disabled
CCP1 module enabled
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TABLE 21-3: SUMMARY OF REGISTERS ASSOCIATED WITH TIMER1/3/5 AS A TIMER/COUNTER

Reset
Name Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Vac';es
Page
TxCON — — CKPS<1:0> — SYNC RD16 ON 298
TxGCON GE GPOL GTM | GSPM | GO/DONE | GVAL — — 299
TxCLK — — = CS<4.0> 300
TXGATE — — — GSS<4:0> 301
TMRxL Least Significant Byte of the 16-bit TMR3 Register 302
TMRxH Holding Register for the Most Significant Byte of the 16-bit TMR3 Register 302
Legend: — = Unimplemented location, read as ‘0’. Shaded cells are not used by TIMER1/3/5.
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22.5.1 SOFTWARE GATE MODE

The timer increments with each clock input when ON = 1
and does not increment when ON=0. When the
T2TMR count equals the T2PR period count the timer
resets on the next clock and continues counting from 0.
Operation with the ON bit software controlled is illus-
trated in Figure 22-4. With T2PR =5, the counter
advances until T2TMR =5, and goes to zero with the

next clock.
FIGURE 22-4: SOFTWARE GATE MODE TIMING DIAGRAM
MODE| 0b00000 |
ok | [ UL U UUUUUUUUULUULUUUUUL
Instruction™ BSF @ /5:\

TMRx_postscaled |_| |_|

PWM Duty
Cycle

PWM Output

Note 1: BSF and BCF represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TXCON. CPU execution is asynchronous to the timer clock input.
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FIGURE 27-1: CLCx SIMPLIFIED BLOCK DIAGRAM
ouT
b Q CLCXOUT
Q1—
LCx_in[0]—
ol CLC
I[gi:::{;}— _ x_out to Peripherals
J— :(/7
g EN
" O lexgt L CLC)‘(PPS
: % lexg2 Logi_c oxq
|2 lexg3 Function ——— PPS CLCx
3 @
| ® | lexgd
—a POL TRIS
_1a R
LCx_in[n-2]—| = MODE<2:0> Interrupt
LCx_in[n-1]—] T ]
LCx_in[n]— J‘det;‘,
INTP set bit
'NTN*L CLCXIF
Interrupt
] det | |
Note 1: See Figure 27-2: Input Data Selection and Gating
2: See Figure 27-3: Programmable Logic Functions.

271 CLCx Setup

Programming the CLCx module is performed by
configuring the four stages in the logic signal flow. The
four stages are:

» Data selection

« Data gating

» Logic function selection
» Output polarity

Each stage is setup at run time by writing to the corre-
sponding CLCx Special Function Registers. This has
the added advantage of permitting logic reconfiguration
on-the-fly during program execution.

2711 DATA SELECTION

There are 32 signals available as inputs to the
configurable logic. Four 32-input multiplexers are used
to select the inputs to pass on to the next stage.

Data selection is through four multiplexers as indicated
on the left side of Figure 27-2. Data inputs in the figure
are identified by a generic numbered input name.

Table 27-1 correlates the generic input name to the
actual signal for each CLC module. The column labeled
‘DyS<4:0> Value’ indicates the MUX selection code for
the selected data input. DyS is an abbreviation for the
MUX select input codes: D1S<4:0> through D4S<4:0>.

Data inputs are selected with CLCxSELO through

CLCxSEL3

registers (Register 27-3 through

Register 27-6).

Note:

Data selections are undefined at power-up. I
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The SPI transmit output (SDO_out) is available to the
remappable PPS SDO pin and internally to the
following peripherals:

» Configurable Logic Cell (CLC)
» Data Signal Modulator (DSM)

The SPI bus typically operates with a single master
device and one or more slave devices. When multiple
slave devices are used, an independent Slave Select
connection is required from the master device to each
slave device.

The master selects only one slave at a time. Most slave
devices have tri-state outputs so their output signal
appears disconnected from the bus when they are not
selected.

Transmissions typically involve shift registers, eight bits
in size, one in the master and one in the slave. With
either the master or the slave device, data is always
shifted out one bit at a time, with the Most Significant bit
(MSb) shifted out first. At the same time, a new bit is
shifted into the device. Unlike older Microchip devices,
the SPI on the PIC18(L)F2X/4X/5XK42 contains two
separate registers for incoming and outgoing data.
Both registers also have 2-byte FIFO buffers and allow
for DMA bus connections.

Figure 32-2 shows a typical connection between two
PIC18F2X/4XK42 devices configured as master and
slave devices.

Data is shifted out of the transmit FIFO on the
programmed clock edge and into the receive shift
register on the opposite edge of the clock.

The master device transmits information on its SDO
output pin which is connected to, and received by, the
slave’s SDI input pin. The slave device transmits
information on its SDO output pin, which is connected
to, and received by, the master’s SDI input pin.

The master device sends out the clock signal. Both the
master and the slave devices should be configured for
the same clock polarity.

During each SPI clock cycle, a full-duplex data
transmission occurs. This means that while the master
device is sending out the MSb from its output register
(on its SDO pin) and the slave device is reading this bit
and saving as the LSb of its input register, that the slave
device is also sending out the MSb from its shift register
(on its SDO pin) and the master device is reading this
bit and saving it as the LSb of its input register.

After eight bits have been shifted out, the master and
slave have exchanged register values and stored the
incoming data into the receiver FIFOs.

If there is more data to exchange, the registers are
loaded with new data and the process repeats itself.

Whether the data is meaningful or not (dummy data)
depends on the application software. This leads to
three scenarios for data transmission:

» Master sends useful data and slave sends dummy
data

» Master sends useful data and slave sends useful
data

» Master sends dummy data and slave sends useful
data

In this particular SPI module, dummy data may be sent
without software involvement, by clearing either the
RXR bit (for receiving dummy data) or the TXR bit (for
sending dummy data) (see Table 32-1 as well as
Section 32.5 “Master mode” and Section 32.6
“Slave Mode” for further TXR/RXR setting details).
This SPI module can send transmissions of any
number of bits, and can send information in segments
of varying size (from 1-8 bits in width). As such,
transmissions may involve any number of clock cycles,
depending on the amount of data to be transmitted.

When there is no more data to be transmitted, the
master stops sending the clock signal and deselects
the slave.

Every slave device connected to the bus that has not
been selected through its Slave Select line disregards
the clock and transmission signals and does not
transmit out any data of its own.
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37.6.5 BURST AVERAGE MODE

The Burst Average mode (ADMD = 011) acts the same
as the Average mode in most respects. The one way it
differs is that it continuously retriggers ADC sampling
until the CNT value is greater than or equal to RPT,
even if Continuous Sampling mode (see Section
37.6.8 “Continuous Sampling mode”) is not
enabled. This allows for a threshold comparison on the
average of a short burst of ADC samples.

37.6.6 LOW-PASS FILTER MODE

The Low-pass Filter mode (ADMD = 100) acts similarly
to the Average mode in how it handles samples
(accumulates samples until CNT value greater than or
equal to RPT, then triggers threshold comparison), but
instead of a simple average, it performs a low-pass
filter operation on all of the samples, reducing the effect
of high-frequency noise on the average, then performs
a threshold comparison on the results. (see Table 37-2
for a more detailed description of the mathematical
operation). In this mode, the ADCRS bits determine the
cut-off frequency of the Ilow-pass filter (as
demonstrated by Table 37-3).

37.6.7 THRESHOLD COMPARISON
At the end of each computation:

» The conversion results are latched and held
stable at the end-of-conversion.

» The error is calculated based on a difference
calculation which is selected by the
ADCALC<2:0> bits in the ADCONB3 register. The
value can be one of the following calculations
(see Register 37-4 for more details):

- The first derivative of single measurements

- The CVD result in CVD mode

- The current result vs. a setpoint

- The current result vs. the filtered/average
result

- The first derivative of the filtered/average
value

- Filtered/average value vs. a setpoint

» The result of the calculation (ERR) is compared to
the upper and lower thresholds,
UTH<ADUTHH:ADUTHL> and
LTH<ADLTHH:ADLTHL> registers, to set the
ADUTHR and ADLTHR flag bits. The threshold
logic is selected by ADTMD<2:0> bits in the
ADCONZ3 register. The threshold trigger option
can be one of the following:

- Never interrupt

- Error is less than lower threshold

- Error is greater than or equal to lower
threshold

- Error is between thresholds (inclusive)

- Error is outside of thresholds

- Erroris less than or equal to upper threshold

- Error is greater than upper threshold

- Always interrupt regardless of threshold test
results

- If the threshold condition is met, the threshold
interrupt flag ADTIF is set.

Note 1: The threshold tests are signed
operations.

2: If ADAQV is set, a threshold interrupt is

signaled.

37.6.8 CONTINUOUS SAMPLING MODE

Setting the CONT bit in the ADCONO register
automatically retriggers a new conversion cycle after
updating the ADACC register. The GO bit remains set
and retriggering occurs automatically.

If ADSOI = 1, a threshold interrupt condition will clear
GO and the conversions will stop.

37.6.9 DOUBLE SAMPLE CONVERSION

Double sampling is enabled by setting the ADDSEN bit
of the ADCON?1 register. When this bit is set, two
conversions are required before the module will
calculate threshold error (each conversion must still be
triggered separately). The first conversion will set the
ADMATH bit of the ADSTAT register and update
ADACC, but will not calculate ERR or trigger ADTIF.
When the second conversion completes, the first value
is transferred to PREV (depending on the setting of
ADPSIS) and the value of the second conversion is
placed into ADRES. Only upon the completion of the
second conversion is ERR calculated and ADTIF
triggered (depending on the value of ADCALC).
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights unless otherwise stated.
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Tempe, Arizona; Gresham, Oregon and design centers in California
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