PIC18(L)F24/25K42

28-Pin, Low-Power, High-Performance Microcontrollers
with XLP Technology

MICROCHIP

Description

The PIC18(L)F24/25K42 microcontroller family is available in 28-pin devices. This family features a 12-bit ADC with
Computation (ADC?) automating Capacitive Voltage Divider (CVD) techniques for advanced touch sensing, averaging,
filtering, oversampling and threshold comparison, Temperature Sensor, Vectored Interrupt Controller with fixed latency
for handling interrupts, System Bus Arbiter, Direct Memory Access capabilities, UART with support for Asynchronous,
DMX, DALI and LIN transmissions, SPI, 12C, memory features like Memory Access Partition (MAP) to support
customers in data protection and bootloader applications, and Device Information Area (DIA) which stores factory

calibration values to help improve temperature sensor accuracy.

Core Features

» C Compiler Optimized RISC Architecture
» Operating Speed:
- Up to 64 MHz clock input
- 62.5 ns minimum instruction cycle
» Two Direct Memory Access (DMA) Controllers

- Data transfers to SFR/GPR spaces from
either Program Flash Memory, Data
EEPROM or SFR/GPR spaces

- User-programmable source and destination
sizes

- Hardware and software-triggered data
transfers

» System Bus Arbiter with User-Configurable
Priorities for Scanner and DMA1/DMA2 with
respect to the main line and interrupt execution
* Vectored Interrupt Capability

- Selectable high/low priority

- Fixed interrupt latency

- Programmable vector table base address

» Device Information Area (DIA) stores:

- Temp sensor factory-calibrated data

- Fixed Voltage Reference calibration data

- Device ID

* 31-Level Deep Hardware Stack

* Low-Current Power-on Reset (POR)

» Configurable Power-up Timer (PWRT)
* Brown-Out Reset (BOR)

* Low-Power BOR (LPBOR) Option

» Windowed Watchdog Timer (WWDT)

- Variable prescaler selection

- Variable window size selection

- Configurable in hardware or software

Memory

* Up to 128 KB Flash Program Memory
* Up to 8 KB Data SRAM Memory
* Upto 1 KB Data EEPROM
* Memory Access Partition (MAP)
- Configurable boot and app region sizes with
individual write-protections
* Programmable Code Protection
- Configurable Boot and App region sizes
» Device Information Area (DIA) stores:
- Temp Sensor factory-calibrated data
- Fixed Voltage Reference
- Device ID

Operating Characteristics

* Operating Voltage Range:
- 1.8V to 3.6V (PIC18LF2X/4X/5XK42)
- 2.3V to 5.5V (PIC18F2X/4X/5XK42)
» Temperature Range:
- Industrial: -40°C to 85°C
- Extended: -40°C to 125°C

Power-Saving Functionality

* DOZE mode: Ability to run CPU core slower than
the system clock

* IDLE mode: Ability to halt CPU core while internal
peripherals continue operating

* SLEEP mode: Lowest power consumption

» Peripheral Module Disable (PMD):
- Ability to disable hardware module to minimize

power consumption of unused peripherals
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eXtreme Low-Power (XLP) Features

» Sleep mode: 60 nA @ 1.8V, typical
» Watchdog Timer: 720 nA @ 1.8V, typical
» Secondary Oscillator: 580 nA @ 32 kHz
» Operating Current:

- 4uA @ 32 kHz, 1.8V, typical

- 45 uA/MHz @ 1.8V, typical

Digital Peripherals

* Three 8-Bit Timers (TMR2/4/6) with Hardware
Limit Timer (HLT)
* Four 16-Bit Timers (TMRO0/1/3/5)
» Four Configurable Logic Cell (CLC):

- Integrated combinational and sequential logic
* Three Complementary Waveform Generators

(CWGs):

- Rising and falling edge dead-band control

- Full-bridge, half-bridge, 1-channel drive

- Multiple signal sources

- Programmable dead band

- Fault-shutdown input

» Four Capture/Compare/PWM (CCP) modules
* Four 10-bit Pulse Width Modulators (PWMs)
* Numerically Controlled Oscillator (NCO):

- Generates true linear frequency control and
increased frequency resolution

- Input Clock: 0 Hz < fNCO < 32 MHz

- Resolution: fNc0/220

» DSM: Data Signal Modulator

- Multiplex two carrier clocks, with glitch pre-
vention feature

- Multiple sources for each carrier

* Programmable CRC with Memory Scan:

- Reliable data/program memory monitoring for
fail-safe operation (e.g., Class B)

- Calculate CRC over any portion of program
memory

* Two UART Modules:

- Modules are Asynchronous, RS-232, RS-485
compatibility.

- One of the UART modules supports LIN Mas-
ter and Slave, DMX mode, DALI Gear and
Device protocols

- Automatic and user-timed BREAK period
generation

- DMA Compatible

- Automatic checksums

- Programmabile 1, 1.5, and 2 stop bits

- Wake-up on BREAK reception

- Automatic and user-timed BREAK period
generation

One SPI module:

- Configurable length bytes

- Arbitrary length data packets

- Receive-without-transmit option

- Transmit-without-receive option

- Transfer byte counter

- Separate Transmit and Receive Buffers with
2-byte FIFO and DMA capabilities

Two 1°C modules, SMBus, PMBus™ compatible:

- Dedicated Address, Transmit and Receive
buffers

- Bus Collision Detection with arbitration

- Bus time-out detection and handling

- Multi-Master mode

- Separate Transmit and Receive Buffers with
2-byte FIFO and DMA capabilities

- I2C, SMBus, 2.0 and SMBus 3.0, and 1.8V
input level selections

Device I/O Port Features:

- 251/0 pins (PIC18(L)F24/25/26/27K42)

- 36 1/0 pins (PIC18(L)F45/46/47K42)

- 44 1/0 pins (PIC18(L)F55/56/57K42)

- One input only pin

- Individually programmable 1/O direction,
open-drain, slew rate, weak pull-up control

- High-current source/sink for direct LED drive

- Interrupt-on-change

- Three External Interrupt Pins

Peripheral Pin Select (PPS):

- Enables pin mapping of digital I/O

Hardware Limit Timer (HLT):

- Hardware monitoring and Fault detection

Signal Measurement Timer (SMT):

- 24-bit timer/counter with prescaler
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Analog Peripherals

Analog-to-Digital Converter with Computation

(ADC2):

- 12-bit with up to 35 external channels

- Automated post-processing

- Automates math functions on input signals:
averaging, filter calculations, oversampling
and threshold comparison

- Operates in Sleep

- Integrated charge pump for low-voltage
operation

Hardware Capacitive Voltage Divider (CVD):

- Automates touch sampling and reduces soft-
ware size and CPU usage when touch or
proximity sensing is required

- Adjustable sample and hold capacitor array

- Two guard ring output drives

Temperature Sensor

- Internal connection to ADC

- Can be calibrated for improved accuracy

Two Comparator:

- Low-Power/High-Speed mode

- Fixed voltage reference at noninverting
input(s)

- Comparator outputs externally accessible

5-bit Digital-to-Analog Converter (DAC):

- 5-bit resolution, rail-to-rail

- Positive Reference Selection

- Unbuffered I/O pin output

- Internal connections to ADCs and
comparators

Voltage Reference

- Fixed voltage reference with 1.024V, 2.048V
and 4.096V output levels

Flexible Oscillator Structure

High-Precision Internal Oscillator

- Selectable frequency range up to 64 MHz

- +1% at calibration (nominal)

Low-Power Internal 32 kHz Oscillator (LFIN-

TOSC)

External 32 kHz Crystal Oscillator (SOCS)

External Oscillator Block with:

- x4 PLL with external sources

- Three crystal/resonator modes up to 20 MHz

- Three external clock modes up to 20 MHz

Fail-Safe Clock Monitor

- Allows for safe shutdown if peripherals clock
stops

Oscillator Start-up Timer (OST)

- Ensures stability of crystal oscillator sources
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PIC18(L)F2X/4X/5XK42 FAMILY TYPES
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| — Debugging integrated on chip.

Note 1:

For other small form-factor package availability and marking information, visit
http://www.microchip.com/packaging or contact your local sales office.

Note:
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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
~O KO WS
<< Wommmaao
ryre“oreoeryowo
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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Pin Allocation Tables

TABLE 1: 28-PIN ALLOCATION TABLE (PIC18(L)F2XK42)
o —_
o} 3 °
a g 3 5 &
o| & ] |4 ° = 5 (22 s
22 ) g Q 2 e ] s % < (Y] 0 Q 8 9 2
(o} z| 2 a S 5 ? o T © B © 2 P £
= |5|=| 2 < 3 g | & < @ £ 8 g § 8 S g g 3 &
o | & S E %) £ o 'S 3
(2] © 8 o o [ Q 14 £
£ N ) ] o ™ 8
& = N 8 E
R o
RAO 2 | 27 ANAO = — C1INo- | — = — — — = — — cLcINo™ — = IOCAO =
C2INO-
RA1 3 | 28 ANA1 — — CIN1- | — — — — — — — — cLcINT™ — — IOCA1 —
C2IN1-
RA2 4 |1 ANA2 VREF- | DACI1OUT1 | C1INO+ | — = = = = = = = = = = I0CA2 =
C2INO+
RA3 5| 2 ANA3 VREF+ — CIN1+ | — — — — MDCARL(") — — — — — — IOCA3 —
RA4 6 | 3 ANA4 = — — = = — — MDCARH(™ TockI™M — — — — = IOCA4 =
RA5 7| 4 ANA5 — — — — — ss1) — MDSRC(" — — — — — — IOCA5 —
RA6 10| 7 ANAG = = = = = = = = = = = = = = I0CA6 0sc2
CLKOUT
RA7 9| 6 ANA7 — — — — — — — — — — — — — — IOCA7 osc1
CLKIN
RBO | 21 | 18 ANBO = — C2IN1+ | ZCD = — — — = ccpa CWG1INM — — = INTO( =
10CBO
RB1 22 | 19 ANB1 — — C1IN3- | — | scL2G4 — — — — — cwaG2INM — — — INT1() —
C2IN3- 10CB1
RB2 23 | 20 ANB2 = — — — | spa2t4) — — — = — CWG3IN(M — — = INT2(1) =
10CB2
RB3 | 24 | 21 ANB3 — — C1IN2- | — — — — — — — — — — — 10CB3 —
C2IN2-
RB4 25 | 22 ANB4 = — — = = — — — T5G(1 — — — — = IOCB4 =
ADCACT(
RB5 26 | 23 ANB5 — — — — — — pcp2 — 1M ccpa — — — — IOCB5 —
RB6 27 | 24 ANB6 — — — — — — cTs2) — — — — cLcinz™ — — IOCB6 | ICSPCLK
RB7 28 | 25 ANB7 — DAC10UT2 — — — — Rx2(1 — T6IN(1) — — CLCIN3™ — — IOCB7 | ICSPDAT

Note

Eol s

This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx pins.
All output signals shown in this row are PPS remappable.
This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and PPS output registers.
These pins are configured for 12C and SMB™ 3.0/2.0 logic levels; The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS assignments to the other pins (e.g., RA5) will operate, but input logic levels will
be standard TTL/ST as selected by the INLVL register, instead of the I12C specific or SMBUS input buffer thresholds.
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- [ — = -
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& s N 8 £
-] o
RCO 1| 8 ANCO = = = = = = = = T1CKIM = = = = = 10CCO SOSCO
T3cKi™
T3GM
SMTWIN1™
RC1 12| 9 ANC1 — — — — — — — — smTsIG1™) ccp2 — — — — locc1 SOSCI
RC2 | 13 | 10 ANC2 — — — — — — — — T5CKI™ ccp1 — — — — 10cc2 —
RC3 | 14 | 11 ANC3 — — — — | scL1®4 | scki1t — — T2INM — — — — — locc3 —
RC4 | 15| 12 ANC4 — — — — | spa1G4 | spi® — — — — — — — — 10CC4 —
RC5 | 16 | 13 ANC5 — — — — — — pcD1 — T4IND — — — — — 10CC5 —
RC6 | 17 | 14 ANC6 — — — — — — crs1 — — — — — — — 10CC6 —
RC7 18 | 15 ANC7 — — — — — — Rx1(M — — — — — — — |occ7 —
RE3 1| 26 — — — — — — — — — — — — — — — IOCE3 MCLR
Vep
VDD 20 | 17 — — — — — — — — — — — — — — — — —
Vss 8 | 5 = = = = = = = = = = = = = = = = =
19 | 16
out® | — | — ADGRDA - - C10UT - SDA1 S81 DTR1 DSM TMRO CCP1 CWG1A CLC10UT NCO CLKR - -
ADGRDB C20UT SCL1 SCK1 RTS1 CCP2 CWG1B CLC20UT
SDA2 SDO1 TX1 CCP3 CWG1C CLC30UT
SCL2 DTR2 CCP4 CWG1D CLC40UT
RTS2 PWM50UT CWG2A
TX2 PWM6BOUT CWG2B
PWM70UT CWG2C
PWM8BOUT CWG2D
CWG3A
CWG3B
CWG3C
CWG3D
Note 1: This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx pins.
2: All output signals shown in this row are PPS remappable.
3: This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and PPS output registers.
4: These pins are configured for 12C and SMB™ 3.0/2.0 logic levels; The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS assignments to the other pins (e.g., RA5) will operate, but input logic levels will

be standard TTL/ST as selected by the INLVL register, instead of the I12C specific or SMBUS input buffer thresholds.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet
To obtain the most up-to-date version of this data sheet, please register at our Worldwide Website at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

» Microchip’s Worldwide Website; http://www.microchip.com

» Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our website at www.microchip.com to receive the most current information on all of our products.
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1.0 DEVICE OVERVIEW

This document contains device specific information for
the following devices:

* PIC18F24K42 * PIC18LF24K42
+ PIC18F25K42 » PIC18LF25K42

This family offers the advantages of all PIC18
microcontrollers — namely, high computational perfor-
mance 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
(IZC), Direct Memory Access (DMA), Configurable
Logic Cells (CLC), Signal Measurement Timer (SMT),
Numerically Controlled Oscillator (NCO), and Analog-
to-Digital Converter with Computation (ADC?). In addi-
tion to these features, the PIC18(L)F2X/4X/5XK42
family introduces design enhancements that make
these microcontrollers a logical choice for many
high-performance, power sensitive applications.

1.1 New Core Features

1.1.1 XLP TECHNOLOGY

All of the devices in the PIC18(L)F2X/4X/5XK42 family
incorporate a range of features that can significantly
reduce power consumption during operation. Key
items include:

« Alternate Run Modes: By clocking the controller
from the secondary oscillator or the internal
oscillator block, power consumption during code
execution can be reduced by as much as 90%.

» Multiple Idle Modes: The controller can also run
with its CPU core disabled but the peripherals still
active. In these states, power consumption can be
reduced even further, to as little as 4% of normal
operation requirements.

* On-the-fly Mode Switching: The power-
managed modes are invoked by user code during
operation, allowing the user to incorporate
power-saving ideas into their application’s
software design.

* Peripheral Module Disable: Modules that are
not being used in the code can be selectively
disabled using the PMD module. This further
reduces the power consumption.

1.1.2 MULTIPLE OSCILLATOR OPTIONS
AND FEATURES

All of the devices in the PIC18(L)F2X/4X/5XK42 family
offer several different oscillator options. The
PIC18(L)F2X/4X/5XK42 family can be clocked from
several different sources:

* HFINTOSC
- 1-16 MHz precision digitally controlled inter-
nal oscillator
* LFINTOSC
- 31 kHz internal oscillator
+ EXTOSC
- External clock (EC)
- Low-power oscillator (LP)
- Medium power oscillator (XT)
- High-power oscillator (HS)
» SOSC
- Secondary oscillator circuit operating at
31 kHz
* A Phase Lock Loop (PLL) frequency multiplier
(4x) is available to External Oscillator modes
enabling clock speeds of up to 64 MHz

Besides its availability as a clock source, the internal
oscillator block provides a stable reference source that
gives the family additional features for robust
operation:

» Fail-Safe Clock Monitor: This option constantly
monitors the main clock source against a refer-
ence signal provided by the LFINTOSC. If a clock
failure occurs, the controller is switched to the
internal oscillator block, allowing for continued
operation or a safe application shutdown.

© 2016-2017 Microchip Technology Inc.
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1.2 Other Special Features

* Memory Endurance: The Flash cells for both
program memory and data EEPROM are rated to
last for many thousands of erase/write cycles — up
to 10K for program memory and 100K for
EEPROM. Data retention without refresh is
conservatively estimated to be greater than 40
years.

» Self-programmability: These devices can write
to their own program memory spaces under
internal software control. By using a boot loader
routine located in the protected Boot Block at the
top of program memory, it becomes possible to
create an application that can update itself in the
field.

» Extended Instruction Set: The PIC18(L)F2X/4X/
5XK42 family includes an optional extension to
the PIC18 instruction set, which adds new
instructions and an Indexed Addressing mode.
This extension, enabled as a device configuration
option, has been specifically designed to optimize
re-entrant application code originally developed in
high-level languages, such as C.

» 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 I/
O communications peripheral. It contains all the

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.

I2C Module: The 12C module provides a synchro-
nous interface between the microcontroller and
other IZC-compatibIe devices using the two-wire
I°C serial bus. Devices communicate in a master/
slave environment. The I1°C bus specifies two sig-
nal connections - Serial Clock (SCL) and Serial
Data (SDA). Both the SCL and SDA connections
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.
Enhanced Peripheral Pin Select: The
Peripheral Pin Select (PPS) module connects
peripheral inputs and outputs to the device I/O
pins. Only digital signals are included in the
selections. All analog inputs and outputs remain
fixed to their assigned pins.
Windowed Watchdog Timer (WWDT):
- Timer monitoring of overflow and underflow
events
- Variable prescaler selection
- Variable window size selection

- All sources configurable in hardware or
software

13 Details on Individual Family

Members

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

Devices in the PIC18(L)F24/25K42 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
configured as a full-duplex asynchronous system listed in the PIC18(L)F24/25/K42 Family Types Table
or one of several automated protocols. Full- (page 4). The pinouts for all devices are listed in
Duplex mode is useful for communications with Table 1.

peripheral systems, such as CRT terminals and

personal computers.
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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.
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1.4 Register and Bit naming
conventions

1.4.1 REGISTER NAMES

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

1.4.2 BIT NAMES
There are two variants for bit names:

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

1.4.21 Short Bit Names

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

Short bit names are useful when accessing bits in C
programs. The general format for accessing bits by the
short name is RegisterNamebits.ShortName. For
example, the enable bit, EN, in the COG1CONO regis-
ter can be set in C programs with the instruction
COG1lCONObits.EN = 1.

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

1.4.2.2 Long Bit Names

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

Long bit names are useful in both C and assembly pro-
grams. For example, in C the COG1CONO enable bit
can be set with the GIEN = 1 instruction. In assembly,
this bit can be set with the BSF COG1CONO, G1EN
instruction.

1.4.2.3 Bit Fields

Bit fields are two or more adjacent bits in the same
register. Bit fields adhere only to the short bit naming
convention. For example, the three Least Significant
bits of the COG1CONO register contain the mode
control bits. The short name for this field is MD. There
is no long bit name variant. Bit field access is only
possible in C programs. The following example
demonstrates a C program instruction for setting the
COGH1 to the Push-Pull mode:

COG1CONObits.MD = 0x5;

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

Example 1:

MOVLW ~ (1<<G1MD1)
ANDWF COGLCONO,F
MOVLW 1<<G1MD2 | 1<<G1MDO
IORWEF COG1CONO,F

Example 2:

BSF COG1CONO, G1MD2
BCF COG1CONO, GIMD1
BSF COG1CONO, G1MDO

1.4.3 REGISTER AND BIT NAMING
EXCEPTIONS

1.4.3.1 Status, Interrupt, and Mirror Bits

Status, interrupt enables, interrupt flags, and mirror bits
are contained in registers that span more than one
peripheral. In these cases, the bit name shown is
unique so there is no prefix or short name variant.
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2.0 GUIDELINES FOR GETTING
STARTED WITH
PIC18(L)F24/25K42
MICROCONTROLLERS

2.1 Basic Connection Requirements

Getting started with the PIC18(L)F24/25K42 family of
8-bit microcontrollers requires attention to a minimal
set of device pin connections before proceeding with
development.

The following pins must always be connected:

» All VDD and Vss pins (see Section 2.2 “Power
Supply Pins”)

* MCLR pin (see Section 2.3 “Master Clear (MCLR)
Pin”)

These pins must also be connected if they are being

used in the end application:

* ICSPCLK/ICSPDAT pins used for In-Circuit Serial
Programming™ (ICSP™) and debugging purposes
(see Section 2.4 “ICSP™ Pins”)

* OSCI and OSCO pins when an external oscillator
source is used (see Section 2.5 “External
Oscillator Pins”)

Additionally, the following pins may be required:

» VREF+/VREF- pins are used when external voltage
reference for analog modules is implemented

The minimum mandatory connections are shown in

Figure 2-1.

FIGURE 2-1: RECOMMENDED

MINIMUM CONNECTIONS

VDD HH
R1 =

a0t
4

R2 > =

MCLR

PIC18(L)Fxxxxx

Key (all values are recommendations):
C1and C2:0.1 uF, 20V ceramic

R1: 10 kQ

R2: 100Q to 470Q

2.2 Power Supply Pins
221 DECOUPLING CAPACITORS

The use of decoupling capacitors on every pair of
power supply pins (VDD and Vss) is required.

Consider the following criteria when using decoupling
capacitors:

» Value and type of capacitor: A 0.1 uF (100 nF),
10-20V capacitor is recommended. The capacitor
should be a low-ESR device, with a resonance
frequency in the range of 200 MHz and higher.
Ceramic capacitors are recommended.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended to
place the capacitors on the same side of the
board as the device. If space is constricted, the
capacitor can be placed on another layer on the
PCB using a via; however, ensure that the trace
length from the pin to the capacitor is no greater
than 0.25 inch (6 mm).

» Handling high-frequency noise: If the board is
experiencing high-frequency noise (upward of
tens of MHz), add a second ceramic type capaci-
tor in parallel to the above described decoupling
capacitor. The value of the second capacitor can
be in the range of 0.01 puF to 0.001 uF. Place this
second capacitor next to each primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible
(e.g., 0.1 uF in parallel with 0.001 uF).

» Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first,
and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum, thereby reducing PCB trace
inductance.

222 TANK CAPACITORS

On boards with power traces running longer than
six inches in length, it is suggested to use a tank capac-
itor for integrated circuits, including microcontrollers, to
supply a local power source. The value of the tank
capacitor should be determined based on the trace
resistance that connects the power supply source to
the device, and the maximum current drawn by the
device in the application. In other words, select the tank
capacitor so that it meets the acceptable voltage sag at
the device. Typical values range from 4.7 uF to 47 uF.
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2.3 Master Clear (MCLR) Pin

The MCLR pin provides two specific device
functions: Device Reset, and Device Programming
and Debugging. If programming and debugging are
not required in the end application, a direct
connection to VDD may be all that is required. The
addition of other components, to help increase the
application’s resistance to spurious Resets from
voltage sags, may be beneficial. A typical
configuration is shown in Figure 2-1. Other circuit
designs may be implemented, depending on the
application’s requirements.

During programming and debugging, the resistance
and capacitance that can be added to the pin must
be considered. Device programmers and debuggers
drive the MCLR pin. Consequently, specific voltage
levels (VIH and VIL) and fast signal transitions must
not be adversely affected. Therefore, specific values
of R1 and C1 will need to be adjusted based on the
application and PCB requirements. For example, it is
recommended that the capacitor, C1, be isolated
from the MCLR pin during programming and
debugging operations by using a jumper (Figure 2-2).
The jumper is replaced for normal run-time
operations.

Any components associated with the MCLR pin
should be placed within 0.25 inch (6 mm) of the pin.

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
\Y/sls}
R1
R2
MCLR
P PIC18(L)F2x/4xK42

C1

I o

Note 1: R1< 10 kQ is recommended. A suggested
starting value is 10 kQ. Ensure that the
MCLR pin VIH and VIL specifications are met.

2: R2< 470Q will limit any current flowing into
MCLR from the external capacitor, C1, in the
event of MCLR pin breakdown, due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR pin
VIH and VIL specifications are met.

2.4 ICSP™ Pins

The ICSPCLK and ICSPDAT pins are used for In-Cir-
cuit Serial Programming™ (ICSP™) and debugging
purposes. It is recommended to keep the trace length
between the ICSP connector and the ICSP pins on the
device as short as possible. If the ICSP connector is
expected to experience an ESD event, a series resistor
is recommended, with the value in the range of a few
tens of ohms, not to exceed 100Q.

Pull-up resistors, series diodes and capacitors on the
ICSPCLK and ICSPDAT pins are not recommended as
they will interfere with the programmer/debugger com-
munications to the device. If such discrete components
are an application requirement, they should be
removed from the circuit during programming and
debugging. Alternatively, refer to the AC/DC character-
istics and timing requirements information in the
respective device Flash programming specification for
information on capacitive loading limits, and pin input
voltage high (VIH) and input low (VIL) requirements.

For device emulation, ensure that the “Communication
Channel Select” (i.e., ICSPCLK/ICSPDAT pins),
programmed into the device, matches the physical
connections for the ICSP to the Microchip debug-
ger/emulator tool.

For more information on available Microchip
development tools connection requirements, refer to
Section 45.0 “Development Support”.
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2.5 External Oscillator Pins

Many microcontrollers have options for at least two
oscillators: a high-frequency primary oscillator and a
low-frequency secondary oscillator (refer to Section
9.0 “Oscillator Module (with Fail-Safe Clock
Monitor)” for details).

The oscillator circuit should be placed on the same
side of the board as the device. Place the oscillator
circuit close to the respective oscillator pins with no
more than 0.5inch (12 mm) between the circuit
components and the pins. The load capacitors should
be placed next to the oscillator itself, on the same side
of the board.

Use a grounded copper pour around the oscillator cir-
cuit to isolate it from surrounding circuits. The
grounded copper pour should be routed directly to the
MCU ground. Do not run any signal traces or power
traces inside the ground pour. Also, if using a two-sided
board, avoid any traces on the other side of the board
where the crystal is placed.

Layout suggestions are shown in Figure 2-3. In-line
packages may be handled with a single-sided layout
that completely encompasses the oscillator pins. With
fine-pitch packages, it is not always possible to com-
pletely surround the pins and components. A suitable
solution is to tie the broken guard sections to a mirrored
ground layer. In all cases, the guard trace(s) must be
returned to ground.

In planning the application’s routing and 1/O assign-
ments, ensure that adjacent port pins, and other
signals in close proximity to the oscillator, are benign
(i.e., free of high frequencies, short rise and fall times,
and other similar noise).

For additional information and design guidance on
oscillator circuits, refer to these Microchip Application
Notes, available at the corporate website
(www.microchip.com):

* ANB826, “Crystal Oscillator Basics and Crystal
Selection for rfPIC™ and PICmicro® Devices”
« ANB849, “Basic PICmicro® Oscillator Design”

* AN943, “Practical PICmicro® Oscillator Analysis
and Design”

* AN949, “Making Your Oscillator Work”

2.6 Unused I/Os

Unused I/O pins should be configured as outputs and
driven to a logic low state. Alternatively, connect a 1 kQ
to 10 kQ resistor to Vss on unused pins and drive the
output to logic low.
FIGURE 2-3: SUGGESTED
PLACEMENT OF THE
OSCILLATOR CIRCUIT

Single-Sided and In-Line Layouts:

Copper Pour Primary Oscillator
(tied to ground) Crystal

DEVICE PINS

Prima
Oscilla%r

SOSC: C2

Fine-Pitch (Dual-Sided) Layouts:

Top Layer Copper Pour
(tied to ground)

Bottom Layer
Copper Pour — g

(tied to ground) / %

0SCo

C2

Oscillator
GND ) Crystal

C1

OSClI

DEVICE PINS
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3.0 PIC18CPU

This family of devices contains a PIC18 8-bit CPU core
based on the modified Harvard architecture. The PIC18
CPU supports:

» System Arbitration which decides memory access
allocation depending on user priorities

» Vectored Interrupt capability with automatic two
level deep context saving

» 31-level deep hardware stack with overflow and
underflow reset capabilities

» Support Direct, Indirect, and Relative Addressing
modes

* 8x8 Hardware Multiplier
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FIGURE 3-1: PIC18(L)F24/25K42 FAMILY BLOCK DIAGRAM

Data Bus<8>

Table Pointer<21

4 v

# 8 Data Latch
inc/dec logic
Data Memory
l Address Latch =) Ports
Program Counter 12
Data Address<12>

[ 31-Level Stack |

Address Latch
Program Memory ﬁ{—STKPTR
(8/16/32/64 Kbytes)
Data Latch

—> Peripherals

Table Latch

ROM Latch

Address
Decode

v

Instruction Bus <16>

Data

' EEPROM

Instruction W State machine
Decode and control signals

Control
2) I Internal
0sc1 Oscillator Power-up
Block Timer
0SC2(2) —p &| _Oscillator
LFINTOSC Start-up Timer|
SOSCl —P Oscillator Power-on
Reset
64 MHz
SOSCO —P»||| Oscillator WWT
Precision
MOLR(™ —»{ [Single-Supply Brown-out | 4g | Band Gap
Programming Reset Reference v
In-Circuit Fail-Safe
Debugger Clock Monitor

Note 1: RES3is only available when MCLR functionality is disabled.

2: OSC1/CLKIN and OSC2/CLKOUT are only available in select oscillator modes and when these pins are not being used as digital /0.
Refer to Section 9.0 “Oscillator Module (with Fail-Safe Clock Monitor)” for additional information.
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3.1

The System Arbiter resolves memory access between
the System Level Selections (i.e., Main, Interrupt Ser-
vice Routine) and Peripheral Selection (i.e., DMA and
Scanner) based on user-assigned priorities. Each of
the system level and peripheral selections has its own
priority selection registers. Memory access priority is
resolved using the number written to the corresponding
Priority registers, 0 being the highest priority and 4
being the lowest priority. The Default priorities are listed
in Table 3-1.

In case the user wants to change priorities then ensure
that each Priority register is written with a unique value
from O to 4.

System Arbitration

TABLE 3-1: DEFAULT PRIORITIES
Selection Priority register
Reset value
System Level ISR 0
MAIN 1

TABLE 3-1: DEFAULT PRIORITIES
Selection Priority register
Reset value
Peripheral DMA1 2
DMA2 3
SCANNER 4

FIGURE 3-2: PIC18(L)F24/25K42 SYSTEM ARBITER BLOCK DIAGRAM
cPU Me;‘sasgf\fss Scanner DMA 1 DMA 2
AL ATA VY AATA AATA
v viv v \ 4
Priority —3»| System Arbiter
A 7} A
v v v
P Flash SFR/GPR
rol?ﬂ':r:lowas Data EEPROM SRAM Data
Legend
Program Flash Memory Data
EE Data EEPROM Data
SFR/GPR Data
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3.1.1 PRIORITY LOCK

The System arbiter grants memory access to the
peripheral selections (DMAX, Scanner) as long as the
PRLOCKED bit (PRLOCK Register) is set.

Priority selections are locked by setting the
PRLOCKED bit of the PRLOCK register. Setting and
clearing this bit requires a special sequence as an extra
precaution against inadvertent changes. Examples of
setting and clearing the PRLOCKED bit are shown in
Example 3-1 and Example 3-2.

EXAMPLE 3-1: PRIORITY LOCK
SEQUENCE

; Disable interrupts

BCF INTCONO,GIE

; Bank to PRLOCK register
BANKSEL PRLOCK
MOVLW 55h

; Required sequence, next 4
instructions

MOVWE PRLOCK

MOVLW AAh

MOVWE PRLOCK

; Set PRLOCKED bit to grant memory
access to peripherals

BSF PRLOCK, 0

; Enable Interrupts
BSF INTCONO,GIE

EXAMPLE 3-2: PRIORITY UNLOCK

SEQUENCE
; Disable interrupts
BCF INTCONO,GIE

; Bank to PRLOCK register
BANKSEL PRLOCK
MOVLW 55h

; Required sequence, next 4
instructions

MOVWE PRLOCK

MOVLW AAh

MOVWE PRLOCK

; Clear PRLOCKED bit to allow changing
priority settings

BCF PRLOCK, 0

; Enable Interrupts
BSF INTCONO,GIE

3.2 Memory Access Scheme

The user can assign priorities to both system level and
peripheral selections based on which the system
arbiter grants memory access. Let us consider the
following priority scenarios between ISR, MAIN, and
Peripherals.

Note: It is always required that the ISR priority
be higher than Main priority.

3.2.1 ISR PRIORITY > MAIN PRIORITY >
PERIPHERAL PRIORITY

When the Peripheral Priority (DMA, Scanner) is lower
than ISR and MAIN Priority, and the peripheral
requires:

1. Access to the Program Flash Memory, then the
peripheral waits for an instruction cycle in which
the CPU does not need to access the PFM
(such as a branch instruction) and uses that
cycle to do its own Program Flash Memory
access, unless a PFM Read/Write operation is
in progress.

2. Access to the SFR/GPR, then the peripheral
waits for an instruction cycle in which the CPU
does not need to access the SFR/GPR (such as
MOVLW, CALL, NOP) and uses that cycle to do its
own SFR/GPR access.

3. Access to the Data EEPROM, then the
peripheral has access to Data EEPROM unless
a Data EEPROM Read/Write operation is being
performed.

This results in the lowest throughput for the peripheral
to access the memory, and does so without any impact
on execution times.

3.2.2 PERIPHERAL PRIORITY > ISR
PRIORITY > MAIN PRIORITY

When the Peripheral Priority (DMA, Scanner) is higher
than ISR and MAIN Priority, the CPU operation is
stalled when the peripheral requests memory.

The CPU is held in its current state until the peripheral
completes its operation. Since the peripheral requests
access to the bus, the peripheral cannot be disabled
until it completes its operation.

This results in the highest throughput for the peripheral
to access the memory, but has the cost of stalling other
execution while it occurs.
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3.2.3 ISR PRIORITY > PERIPHERAL
PRIORITY > MAIN PRIORITY

In this case, interrupt routines and peripheral operation
(DMAX, Scanner) will stall the CPU. Interrupt will
preempt peripheral operation. This results in lowest
interrupt latency and highest throughput for the

3.24 PERIPHERAL 1 PRIORITY > ISR
PRIORITY > MAIN PRIORITY >
PERIPHERAL 2 PRIORITY

In this case, the Peripheral 1 will stall the execution of
the CPU. However, Peripheral 2 can access the
memory in cycles unused by Peripheral 1.

peripheral to access the memory. The operation of the System Arbiter is controlled

through the following registers:

REGISTER 3-1: ISRPR: INTERRUPT SERVICE ROUTINE PRIORITY REGISTER
u-0 uU-0 u-0 u-0 u-0 R/W-0/0 R/W-0/0 R/W-0/0
— — — — — ISRPR2 ISRPR1 ISRPRO
bit 7 bit 0
Legend:

R = Readable bit
u = Bit is unchanged

W = Writable bit
x = Bit is unknown

U = Unimplemented bit, read as ‘0’
-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 ISRPR<2:0>: Interrupt Service Routine Priority Selection bits

REGISTER 3-2: MAINPR: MAIN ROUTINE PRIORITY REGISTER

u-0 uU-0 u-0 u-0 uU-0 R/W-0/0 R/W-0/0 R/W-1/1
— — — — — MAINPR2 MAINPR1 MAINPRO
bit 7 bit 0
Legend:

R = Readable bit
u = Bit is unchanged

W = Writable bit
x = Bit is unknown

U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and BOR/Value at all other Resets

1 = bitis set 0 = bit is cleared HS = Hardware set

bit 7-3 Unimplemented: Read as ‘0’

bit 2-0 MAINPR<2:0>: Main Routine Priority Selection bits

REGISTER 3-3: DMA1PR: DMA1 PRIORITY REGISTER
uU-0 U-0 uU-0 u-0 U-0 R/W-0/0 R/W-1/1 R/W-0/0
— — — — — DMA1PR2 DMA1PR1 | DMA1PRO
bit 7 bit 0

Legend:

R = Readable bit
u = Bit is unchanged

W = Writable bit
x = Bit is unknown

U = Unimplemented bit, read as ‘0’
-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 DMA1PR<2:0>: DMA1 Priority Selection bits
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REGISTER 3-4: DMA2PR: DMA2 PRIORITY REGISTER

U-0 uU-0 U-0 uU-0 uU-0 R/W-0/0 R/W-1/1 R/W-1/1
— — — — — DMA2PR2 DMA2PR1 DMA2PRO
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

U-0 uU-0 U-0 uU-0 uU-0 R/W-1/1 R/W-0/0 R/W-0/0
— — — — — SCANPR2 SCANPR1 SCANPRO
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>: DMA2 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(1:2)
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 PR1WAY = 1, the PRLOCKED bit cannot be cleared after it has been set. A system Reset will clear the
bit and allow one more set.

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 22



PIC18(L)F24/25K42

TABLE 3-2: SUMMARY OF REGISTERS ASSOCIATED WITH CPU

Name Bit7 Bit6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 Reg;z;e; on
ISRPR — — — — — ISRPR2 ISRPR1 ISRPRO 21
MAINPR — — — — — MAINPR2 MAINPR1 MAINPRO 21
DMA1PR — — — — — DMA1PR2 DMA1PR1 DMA1PRO 21
DMA2PR — — — — — DMA2PR2 DMA2PR1 DMA2PRO 22
SCANPR — — — — — SCANPR2 SCANPR1 SCANPRO 22
PRLOCK — — — — — — — PRLOCKED 22
Legend: — = Unimplemented location, read as ‘0’.
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4.0 MEMORY ORGANIZATION

There are three types of memory in PIC18 enhanced
microcontroller devices:

* Program Flash Memory
+ Data RAM
» Data EEPROM

The Program Memory Flash and data RAM share the
same bus, while data EEPROM uses a separate bus.
This allows for concurrent access of the memory
spaces.

Additional detailed information on the operation of the
Program Flash Memory and Data EEPROM Memory is
provided in Section 15.0 “Nonvolatile Memory
(NVM) Control”.

4.1 Program Flash Memory
Organization

PIC18 microcontrollers implement a 21-bit program
counter, which is capable of addressing a 2 Mbyte
program memory space. Accessing any
unimplemented memory will return all ‘0’s (a NOP
instruction).

These devices contains the following:

* PIC18(L)F24K42: 16 Kbytes of Program Flash
Memory, up to 8,192 single-word instructions

* PIC18(L)F25K42: 32 Kbytes of Program Flash
Memory, up to 16,384 single-word instructions

The Reset vector for the device is at address 000000h.
PIC18(L)F24/25K42 devices feature a vectored inter-
rupt controller with a dedicated interrupt vector table in
the program memory, see Section 11.0 “Interrupt
Controller”.

Note:  For memory information on this family of
devices, see Table 4-1 and Table 4-2.

4.2 Memory Access Partition (MAP)

Program Flash Memory is partitioned into:
* Application Block

» Boot Block, and

» Storage Area Flash (SAF) Block

4.2.1 APPLICATION BLOCK

Application block is where the user’s program resides
by default. Default settings of the configuration bits
(BBEN = 1 and SAFEN = 1) assign all memory in the
Program Flash Memory area to the Application Block.
The WRTAPP Configuration bit is used to protect the
Application block.

422 BOOT BLOCK

Boot Block is an area in program memory that can is
ideal for storing bootloader code. Code placed in this
area can be executed by the CPU. The Boot Block can
be write-protected, independent of the main
application block. The Boot Block is enabled by the
BBEN bit and size is based on the value of the
BBSIZE bits of Configuration word (Register 5-7), see
Table 5-1 for boot block sizes.

The WRTB Configuration bit is used to write-protect
the Boot Block.

423 STORAGE AREA FLASH

Storage Area Flash (SAF) is the area in program
memory that can be used as data storage. SAF is
enabled by the SAFEN bit of the Configuration word in
Register 5-7. If enabled, the code placed in this area
cannot be executed by the CPU. The SAF block is
placed at the end of memory and spans 256 bytes.
The WRTSAF Configuration bit is used to write-protect
the Storage Area Flash.

Note: If write-protected locations are written
from NVMCON registers, memory is not
changed and the WRERR bit defined in
Register 15-1 is set.
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TABLE 4-1: PROGRAM MEMORY MAP
PIC18(L)F24K42 PIC18(L)F25K42
PC<21:0> PC<21:0> |
Stack (31 levels) Stack (31 levels) |
00 0000h Reset Vector Reset Vector 00 0000h
00 0008h Interrupt Vector High(") Interrupt Vector High(" 00 0008h
00 0018h Interrupt Vector Low(™ Interrupt Vector Low( 00 0018h
00 001Ah 00 001Ah
. Program Flash Memory (8 KW)®? .
00 3FFFh 2 00 3FFFh
Program Flash Memory (16 KW)@)
00 4000h 00 4000h
00 7FFFh ) 00 7FFFh
00 8000h Not implemented, read as ‘0’ 00 8000h
Not implemented, read as ‘0’
1F FFFFh 1F FFFFh
20 0000h 20 0000h
oo User IDs (8 Words) see
20 000Fh 20 000Fh
20 0010h 20 0010h
LR Not implemented, read as ‘0’ LR
2F FFFFh 2F FFFFh
30 0000h 30 0000h
() Configuration Words (5 Words) (XX
30 0009h 30 0009h
30 000Ah 30 000Ah
cee Not implemented, read as ‘0’ e
s Reserved see
310100h
eee Not implemented, read as ‘0’ e
3E FFFFh 3E FFFFh
3F 0000h 3F 0000h
cee Device Information Area®) (KX
3F 003Fh 3F 003Fh
3F0040h 3F0040h
e Not implemented, read as ‘0’ e
3F FEFFh 3F FEFFh
3F FFOOh 3F FFOOh
see Device Configuration Information (5 Words)(?” 4 see
3F FFO9h 3F FFO9h
3F FFOAh 3F FFOAh
LR Not implemented, read as ‘0’ LR
3F FFFBh 3F FFFBh
3F FFFCh 3F FFFCh
cee Revision ID (1 Word)®4) cee
3F FFFDh 3F FFFDh
3F FFFEh 3F FFFEh
cee Device ID (1 Word)(4) X
3F FFFFh 3F FFFFh
Note The vector table can be relocated in the memory by programming the IVTBASE register.

1

2: Storage Area Flash is implemented as the last 128 Words of User Flash, if present.
3:  This region is read-only and is not affected by a Bulk Erase.

4:  Device Configuration Information, Device/Revision IDs are hard-coded in silicon.
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TABLE 4-2: PROGRAM FLASH MEMORY PARTITION
Partition(®)
Region Address BBEN = 1 BBEN = 1 BBEN =0 BBEN =0
SAFEN =1 SAFEN =0 SAFEN=1 SAFEN =0
00 0000h
o o . BOOT BOOT
Last Boot Block Memory BLOCK BLOCK
Address
APPLICATION
Last Boot Block Memory BLOCK
(1)
Program |/\ddress’ + 1 APPLICATION
Memo Last Program Memory BLOCK
Y |Address® - 100n APPLICATION
Last Program Memory BLOCK
Address? - FEn® STORAGE STORAGE
.« o AREA AREA
Last Program Memory FLASH FLASH
Address®
Note 1: Last Boot Block Memory Address is based on BBSIZE<2:0>, see Table 5-1.

2: For Last Program Memory Address, see Table 5-1.
3: Refer to Register 5-7: Configuration Word 4L for BBEN and SAFEN definitions.

4: Storage Area Flash is implemented as the last 128 Words of User Flash, if present.
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424 PROGRAM COUNTER

The Program Counter (PC) specifies the address of the
instruction to fetch for execution. The PC is 21-bit wide
and is contained in three separate 8-bit registers. The
low byte, known as the PCL register, is both readable
and writable. The high byte, or PCH register, contains
the PC<15:8> bits; it is not directly readable or writable.
Updates to the PCH register are performed through the
PCLATH register. The upper byte is called PCU. This
register contains the PC<20:16> bits; it is also not
directly readable or writable. Updates to the PCU
register are performed through the PCLATU register.

The contents of PCLATH and PCLATU are transferred
to the program counter by any operation that writes
PCL. Similarly, the upper two bytes of the program
counter are transferred to PCLATH and PCLATU by
any operation that reads PCL. This is useful for com-
puted offsets to the PC (see Section
4.3.2.1 “Computed GOTO”).

The PC addresses bytes in the program memory. To
prevent the PC from becoming misaligned with word
instructions, the Least Significant bit of PCL is fixed to
a value of ‘0’. The PC increments by two to address
sequential instructions in the program memory.

The CALL, RCALL, GOTO and program branch
instructions write to the program counter directly. For
these instructions, the contents of PCLATH and
PCLATU are not transferred to the program counter.

425 RETURN ADDRESS STACK

The return address stack allows any combination of up
to 31 program calls and interrupts to occur. The PC is
pushed onto the stack when a CALL or RCALL
instruction is executed or an interrupt is Acknowledged.
The PC value is pulled off the stack on a RETURN,
RETLW or a RETFIE instruction. PCLATU and PCLATH
are not affected by any of the RETURN or CALL
instructions.

The stack operates as a 31-word by 21-bit RAM and a
5-bit Stack Pointer. The stack space is not part of either
program or data space. The Stack Pointer is readable
and writable and the address on the top of the stack is
readable and writable through the Top-of-Stack (TOS)
Special File Registers. Data can also be pushed to, or
popped from the stack, using these registers.

A CALL, CALLW or RCALL instruction causes a push
onto the stack; the Stack Pointer is first incremented
and the location pointed to by the Stack Pointer is
written with the contents of the PC (already pointing to
the instruction following the CALL). A RETURN type
instruction causes a pop from the stack; the contents of
the location pointed to by the STKPTR are transferred
to the PC and then the Stack Pointer is decremented.

The Stack Pointer is initialized to ‘00000’ after all
Resets. There is no RAM associated with the location
corresponding to a Stack Pointer value of ‘00000’; this
is only a Reset value. Status bits in the PCONO register
indicate if the stack has overflowed or underflowed.

4251 Top-of-Stack Access

Only the top of the return address stack (TOS) is readable
and writable. A set of three registers, TOSU: TOSH:TOSL,
holds the contents of the stack location pointed to by the
STKPTR register (Figure 4-1). This allows users to
implement a software stack, if necessary. After a CALL,
RCALL or interrupt, the software can read the pushed
value by reading the TOSU:TOSH:TOSL registers. These
values can be placed on a user-defined software stack. At
return time, the software can return these values to
TOSU:TOSH:TOSL and do a return.

The user must disable the Global Interrupt Enable (GIE)
bits while accessing the stack to prevent inadvertent
stack corruption.
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FIGURE 4-1: RETURN ADDRESS STACK AND ASSOCIATED REGISTERS
Return Address Stack <20:0>
11111
. 11110 .
Top-of-Stack Registers 11101 Stack Pointer
TOSU TOSH TOSL b STKPTR<4:0>
[00h | [1Ah ] [ 34h ] e | o
- o 00011 4—’2
S > Top-of-Stack | _001A34h | 00010
000D58h | 00001
00000
4252 Return Stack Pointer (STKPTR) If STVREN is set (default) and the stack has been

The STKPTR register (Register 4-1) contains the Stack
Pointer value. The STKOVF (Stack Overflow) Status bit
and the STKUNF (Stack Underflow) Status bit can be
accessed using the PCONO register. The value of the
Stack Pointer can be 0 through 31. On Reset, the Stack
Pointer value will be zero. The user may read and write
the Stack Pointer value. This feature can be used by a
Real-Time Operating System (RTOS) for stack mainte-
nance. After the PC is pushed onto the stack 32 times
(without popping any values off the stack), the
STKOVF bit is set. The STKOVF bit is cleared by soft-
ware or by a POR. The action that takes place when the
stack becomes full depends on the state of the
STVREN (Stack Overflow Reset Enable) Configuration
bit. (Refer to Section 5.1 “Configuration Words” for
a description of the device Configuration bits.)

If STVREN is set (default), a Reset will be generated
and a Stack Overflow will be indicated by the STKOVF
bit when the 32nd push is initiated. This includes CALL
and CALLW instructions, as well as stacking the return
address during an interrupt response. The STKOVF bit
will remain set and the Stack Pointer will be set to zero.

If STVREN is cleared, the STKOVF bit will be set on the
32nd push and the Stack Pointer will remain at 31 but
no Reset will occur. Any additional pushes will
overwrite the 315t push but the STKPTR will remain at
31.

Setting STKOVF = 1 in software will change the bit, but
will not generate a Reset.

The STKUNF bit is set when a stack pop returns a
value of zero. The STKUNF bit is cleared by software
or by POR. The action that takes place when the stack
becomes full depends on the state of the STVREN
(Stack Overflow Reset Enable) Configuration bit.
(Refer to Section 5.1 “Configuration Words” for a
description of the device Configuration bits).

popped enough times to unload the stack, the next pop
will return a value of zero to the PC, it will set the
STKUNF bit and a Reset will be generated. This
condition can be generated by the RETURN, RETLW and
RETFIE instructions.

When STVREN = 0, STKUNF will be set but no Reset
will occur.

Note:  Returning a value of zero to the PC on an
underflow has the effect of vectoring the
program to the Reset vector, where the
stack conditions can be verified and
appropriate actions can be taken. This is
not the same as a Reset, as the contents

of the SFRs are not affected.

4253

Since the Top-of-Stack is readable and writable, the
ability to push values onto the stack and pull values off
the stack without disturbing normal program execution
is a desirable feature. The PIC18 instruction set
includes two instructions, PUSH and POP, that permit
the TOS to be manipulated under software control.
TOSU, TOSH and TOSL can be modified to place data
or a return address on the stack.

PUSH and POP Instructions

The PUSH instruction places the current PC value onto
the stack. This increments the Stack Pointer and loads
the current PC value onto the stack.

The POP instruction discards the current TOS by
decrementing the Stack Pointer. The previous value
pushed onto the stack then becomes the TOS value.
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4.3 Register Definitions: Stack Pointer
REGISTER 4-1: STKPTR: STACK POINTER REGISTER

u-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ | _ \ — \ STKPTR<4:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented C = Clearable only bit
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 STKPTR<4:0>: Stack Pointer Location bits

REGISTER 4-2: TOSU: TOP OF STACK UPPER BYTE

uU-0 uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — TOS<20:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented C = Clearable only bit
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 TOS<20:16>: Top of Stack Location bits

REGISTER 4-3: TOSH: TOP OF STACK HIGH BYTE

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TOS<15:8>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented C = Clearable only bit
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-0 TOS<15:8>: Top of Stack Location bits
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REGISTER 4-4: TOSL: TOP OF STACK LOW BYTE

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TOS<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented C = Clearable only bit
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared x = Bit is unknown
bit 7-0 TOS<7:0>: Top of Stack Location bits

4.3.1 FAST REGISTER STACK

There are three levels of fast stack registers available -
one for CALL type instructions and two for interrupts. A
fast register stack is provided for the Status, WREG
and BSR registers, to provide a “fast return” option for
interrupts. It is loaded with the current value of the cor-
responding register when the processor vectors for an
interrupt. All interrupt sources will push values into the
stack registers. The values in the registers are then
loaded back into their associated registers if the
RETFIE, FAST instruction is used to return from the
interrupt. Refer to Section 4.5.6 “Call Shadow Regis-
ter” for interrupt call shadow registers.

If both low and high-priority interrupts are enabled, the
stack registers cannot be used reliably to return from
low-priority interrupts. If a high-priority interrupt occurs
while servicing a low-priority interrupt, the stack
register values stored by the low-priority interrupt will
be overwritten. In these cases, users must save the key
registers by software during a low-priority interrupt.

If interrupt priority is not used, all interrupts may use the
fast register stack for returns from interrupt. If no
interrupts are used, the fast register stack can be used
to restore the STATUS, WREG and BSR registers at
the end of a subroutine call. To use the fast register
stack for a subroutine call, a CALL label, FAST
instruction must be executed to save the STATUS,
WREG and BSR registers to the fast register stack. A
RETURN, FAST instruction is then executed to restore
these registers from the fast register stack.

Example 4-1 shows a source code example that uses
the fast register stack during a subroutine call and
return.

EXAMPLE 4-1:

FAST REGISTER STACK
CODE EXAMPLE

CALL SUB1, FAST

SUBL1 .

RETURN, FAST

; STATUS, WREG, BSR
; SAVED IN FAST REGISTER
; STACK

;RESTORE VALUES SAVED
;IN FAST REGISTER STACK
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432 LOOK-UP TABLES IN PROGRAM
MEMORY

There may be programming situations that require the
creation of data structures, or look-up tables, in
program memory. For PIC18 devices, look-up tables
can be implemented in two ways:

» Computed GOTO
» Table Reads

4.3.2.1 Computed GOTO

A computed GOTO is accomplished by adding an offset
to the program counter. An example is shown in
Example 4-2.

A look-up table can be formed with an ADDWF PCL
instruction and a group of RETLW nn instructions. The
W register is loaded with an offset into the table before
executing a call to that table. The first instruction of the
called routine is the ADDWF PCL instruction. The next
instruction executed will be one of the RETLW nn
instructions that returns the value ‘nn’ to the calling
function.

The offset value (in WREG) specifies the number of
bytes that the program counter should advance and
should be multiples of two (LSb = 0).

In this method, only one data byte may be stored in
each instruction location and room on the return
address stack is required.

EXAMPLE 4-2: COMPUTED coTo USING
AN OFFSET VALUE

MOVF OFFSET, W
CALL TABLE
ORG nn00h
TABLE ADDWE PCL
RETLW nnh
RETLW nnh
RETLW nnh

4.3.2.2 Table Reads and Table Writes

A better method of storing data in program memory
allows two bytes of data to be stored in each instruction
location.

Look-up table data may be stored two bytes per
program word by using table reads and writes. The
Table Pointer (TBLPTR) register specifies the byte
address and the Table Latch (TABLAT) register
contains the data that is read from or written to program
memory. Data is transferred to or from read/write
latches one byte at a time.

Table read and table write operations are discussed
further in Section 15.1.1 “Table Reads and Table
Writes”.
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4.4 PIC18 Instruction Cycle

4.4.1 CLOCKING SCHEME

The microcontroller clock input, whether from an
internal or external source, is internally divided by four
to generate four non-overlapping quadrature clocks
(Q1, Q2, Q3 and Q4). Internally, the program counter is
incremented on every Q1; the instruction is fetched
from the program memory and latched into the
instruction register during Q4. The instruction is
decoded and executed during the following Q1 through
Q4. The clocks and instruction execution flow are
shown in Figure 4-2.

4.4.2 INSTRUCTION FLOWY/PIPELINING

An “Instruction Cycle” consists of four Q cycles: Q1
through Q4. The instruction fetch and execute are
pipelined in such a manner that a fetch takes one
instruction cycle, while the decode and execute take
another instruction cycle. However, due to the
pipelining, each instruction effectively executes in one
cycle. If an instruction causes the program counter to
change (e.g., GOTO), then two cycles are required to
complete the instruction (Example 4-3).

A fetch cycle begins with the Program Counter (PC)
incrementing in Q1.

In the execution cycle, the fetched instruction is latched
into the Instruction Register (IR) in cycle Q1. This
instruction is then decoded and executed during the
Q2, Q3 and Q4 cycles. Data memory is read during Q2
(operand read) and written during Q4 (destination

write).
FIGURE 4-2: CLOCKI/INSTRUCTION CYCLE
Q1 | Q2 | Q3 | Q4 1 Q1 | Q2 | Q3 | @4 1 Q1 | Q2 | Q3 | Q4 !
OSC1 M/ / \/ A/ /4
Q1 I\ I\ |
Q |/ | / \ | || Internal
Q3 | ! /—\—| Phase
EEE—— | / \ | Clock
Qs \ /) [} / |
PC { PC X PC+2 X PC+4 |
OSC2/CLKOUT e N e W e
(RC mode)
I
! Execute INST (PC - 2) | |
I Fetch INST (PC) Execute INST (PC) [
Fetch INST (PC +2) Execute INST (PC + 2)
Fetch INST (PC + 4)
EXAMPLE 4-3: INSTRUCTION PIPELINE FLOW
TcyO Tcy1 Tcy2 Tcy3 Tcy4 Tcy5
1. MOVLW 55h Fetch 1 Execute 1
2. MOVWF PORTB Fetch 2 Execute 2
3. BRA SUB 1 Fetch 3 Execute 3
4. BSF  PORTA, BIT3 (Forced NOP) Fetch 4 Flush (NOP)
5. Instruction @ address SUB 1 Fetch SUB_1| Execute SUB_1
Note:  There are some instructions that take multiple cycles to execute. Refer to Section 43.0 “Instruction Set
Summary” for details.
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443 INSTRUCTIONS IN PROGRAM

MEMORY

The program memory is addressed in bytes.
Instructions are stored as either two bytes or four bytes
in program memory. The Least Significant Byte of an
instruction word is always stored in a program memory
location with an even address (LSb = 0). To maintain
alignment with instruction boundaries, the PC
increments in steps of two and the LSb will always read
‘0’ (see Section 4.2.4 “Program Counter”).

Figure 4-3 shows an example of how instruction words
are stored in the program memory.

The cALL and GOTO instructions have the absolute
program memory address embedded into the
instruction. Since instructions are always stored on word
boundaries, the data contained in the instruction is a
word address. The word address is written to PC<20:1>,
which accesses the desired byte address in program
memory. Instruction #2 in Figure 4-3 shows how the
instruction GOTO 0006h is encoded in the program
memory. Program branch instructions, which encode a
relative address offset, operate in the same manner. The
offset value stored in a branch instruction represents the
number of single-word instructions that the PC will be
offset by. Section 43.0 “Instruction Set Summary”
provides further details of the instruction set.

FIGURE 4-3:

4.4.4 MULTI-WORD INSTRUCTIONS

The standard PIC18 instruction set has four two-word
instructions: CALL, MOVFF, GOTO and LFSR and two
three-word instructions: MOVFL and MOVSFL. In all
cases, the second and the third word of the instruction
always has ‘1111’ as its four Most Significant bits; the
other 12 bits are literal data, usually a data memory
address.

The use of ‘1111’ in the 4 MSbs of an instruction
specifies a special form of NOP. If the instruction is
executed in proper sequence — immediately after the
first word — the data in the second word is accessed
and used by the instruction sequence. If the first word
is skipped for some reason and the second word is
executed by itself, a NOP is executed instead. This is
necessary for cases when the two-word instruction is
preceded by a conditional instruction that changes the
PC. Example 4-4 shows how this works.

INSTRUCTIONS IN PROGRAM MEMORY

Program Memory
Byte Locations —>

Instruction 1:  MOVLW 055h
Instruction 2: GOTO 0006h
Instruction 3:  MOVFF 123h, 456h
Instruction 4: MOVFFL 123h, 456h

Word /-lddress

LSB=1 LSB=0
000000h
000002h
000004h
000006h
OFh 55h 000008h
EFh 03h 00000Ah
FOh 00h 00000Ch
C1h 23h 00000Eh
F4h 56h 000010h
00h 60h 000012h
F4h 8Ch 000014h
F4h 56h 000016h
000018h
00001Ah
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EXAMPLE 4-4: TWO-WORD INSTRUCTIONS

CASE 1:

Object Code Source Code

0110 0110 0000 0000 | TSTFEFSZ REG1 ; is RAM location 07

1100 0001 0010 0011 MOVFEF REG1l, REG2 ; Yes, skip this word
1111 0100 0101 0110 ; Execute this word as a NOP
0010 0100 0000 00O0O ADDWF REG3 ; continue code

CASE 2:

Object Code Source Code

0110 0110 0000 0000 TSTEFSZ REGL ; is RAM location 07

1100 0001 0010 0011 MOVFF REG1l, REG2 ; No, execute this word
1111 0100 0101 0110 ; 2nd word of instruction
0010 0100 0000 0O0OO ADDWF REG3 ; continue code

EXAMPLE 4-5: THREE-WORD INSTRUCTIONS

CASE 1:

Object Code Source Code

0110 0110 0000 0000 | TSTFEFSZ REG1 ; is RAM location 07

0000 0000 0110 0000 MOVFFL REG1l, REG2 ; Yes, skip this word

1111 0100 1000 1100 ; Execute this word as a NOP
1111 0100 0101 0110 ; Execute this word as a NOP
0010 0100 0000 00O0O ADDWF REG3 ; continue code

CASE 2:

Object Code Source Code

0110 0110 0000 0000 TSTEFSZ REGL ; is RAM location 07

0000 0000 0110 0000 MOVFFL REG1l, REG2 ; No, execute this word

1111 0100 1000 1100 ; 2nd word of instruction
1111 0100 0101 0110 ; 3rd word of instruction
0010 0100 0000 0O0OO ADDWF REG3 ; continue code
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4.5 Data Memory Organization

Data memory in PIC18(L)F24/25K42 devices is
implemented as static RAM. Each register in the data
memory has a 14-bit address, allowing up to 16384
bytes of data memory. The memory space is divided
into 64 banks that contain 256 bytes each. Figure 4-4
shows the data memory organization for the
PIC18(L)F24/25K42 devices in this data sheet.

The data memory contains Special Function Registers
(SFRs) and General Purpose Registers (GPRs). The
SFRs are used for control and status of the controller
and peripheral functions, while GPRs are used for data
storage and scratchpad operations in the user’s
application. Any read of an unimplemented location will
read as ‘0’s.

The instruction set and architecture allow operations
across all banks. The entire data memory may be
accessed by Direct, Indirect or Indexed Addressing
modes. Addressing modes are discussed later in this
subsection.

To ensure that commonly used registers (select SFRs
and GPRs) can be accessed in a single cycle, PIC18
devices implement an Access Bank. This is a 256-byte
memory space that provides fast access to some SFRs
and the lower portion of GPR Bank 0 without using the
Bank Select Register (BSR). Section 4.5.2 “Access
Bank” provides a detailed description of the Access
RAM.

4.5.1 BANK SELECT REGISTER (BSR)

Large areas of data memory require an efficient
addressing scheme to make rapid access to any
address possible. Ideally, this means that an entire
address does not need to be provided for each read or
write operation. For PIC18 devices, this is accom-
plished with a RAM banking scheme. This divides the
memory space into 64 contiguous banks of 256 bytes.
Depending on the instruction, each location can be
addressed directly by its full 14-bit address, or an 8-bit
low-order address and a 6-bit Bank Select Register.

This SFR holds the six Most Significant bits of a loca-
tion’s address; the instruction itself includes the
eight Least Significant bits. Only the six lower bits of the
BSR are implemented (BSR<5:0>). The upper two bits
are unused; they will always read ‘0’ and cannot be
written to. The BSR can be loaded directly by using the
MOVLB instruction.

The value of the BSR indicates the bank in data
memory; the eight bits in the instruction show the
location in the bank and can be thought of as an offset
from the bank’s lower boundary. The relationship
between the BSR’s value and the bank division in data
memory is shown in Figure 4-4.

Since up to 64 registers may share the same low-order
address, the user must always be careful to ensure that
the proper bank is selected before performing a data
read or write. For example, writing what should be
program data to an 8-bit address of F9h while the BSR
is 3Fh will end up corrupting the program counter.

While any bank can be selected, only those banks that
are actually implemented can be read or written to.
Writes to unimplemented banks are ignored, while
reads from unimplemented banks will return ‘0’s. Even
so, the STATUS register will still be affected as if the
operation was successful. The data memory maps in
Figure 4-4 indicate which banks are implemented.
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FIGURE 4-4: DATA MEMORY MAP FOR PIC18(L)F24/25K42 DEVICES
Bank BSR<5:0> ddr<7:0> Add
an addr PIC18(L)F24K42 PIC18(L)F25K42 ress
addr<13:0>
00h Access RAM Access RAM 0000h
005Fh
Bank 0 00 0000
GPR GPR 0060h
FFh 00FFh
00h 0100h
Bank 1 00 0001 GPR GPR .
FFh .
00h .
Bank 2 00 0010 GPR GPR .
FFh .
00h .
Bank 3 00 0011 GPR GPR .
FFh 03FFh vi
0oh 0400h irtual Bank
00 0100
Banks B . GPR . Access RAM [|00h
4t07 5Fh
00 0111 FFh Unimy o 07FFh SFR 60h
nimplemente
00h P 0800h FFh
00 1000 . .
Banks .
8 0 55 — Unimplemented :
11 0111
FFh 37FFh
00h 3800h
11 1000 . .
Banks
56 10 62 — . SFR SFR .
11 1110
FFh 3EFFh
00h 3F00h
3F5Fh
Bank 63 11 1111 SFR SFR
3F60h
FFh 3FFFh
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FIGURE 4-5: USE OF THE BANK SELECT REGISTER (DIRECT ADDRESSING)
™) Data Memory )]
7 BSR 0 0000h oon 7 From Opcode 0
Bank 0 1| 1(1(1|1|1(1]|1
ojofoj0|0|l0|1]0O0
[o[sTololo[o[a]0] e D[]
@ Bank 1 ~
Bank Select FFh
0200h 00h
Bank 2
0300h FFh <
00h
Bank 3
through NN
TR Bank61
FFh
3E00h 00h
Bank 62 FFh
3F00h 00h
Bank 63
3FFFh FFh

Note 1: The Access RAM bit of the instruction can be used to force an override of the selected bank (BSR<5:0>) to the registers of the Access Bank.
2: The MOVFFL instruction embeds the entire 14-bit address in the instruction.
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452 ACCESS BANK

While the use of the BSR with an embedded 8-bit
address allows users to address the entire range of
data memory, it also means that the user must always
ensure that the correct bank is selected. Otherwise,
data may be read from or written to the wrong location.
This can be disastrous if a GPR is the intended target
of an operation, but an SFR is written to instead.
Verifying and/or changing the BSR for each read or
write to data memory can become very inefficient.

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
in a linear fashion by an 8-bit address (Figure 4-4).

The Access Bank is used by core PIC18 instructions
that include the Access RAM bit (the ‘@’ 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 is forced to use the Access
Bank address map; the current value of the BSR is
ignored entirely.

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”.

453 GENERAL PURPOSE REGISTER
FILE

PIC18 devices may have banked memory in the GPR
area. This is data RAM, which is available for use by all
instructions. GPRs start at the bottom of Bank 0
(address 0000h) and grow upwards towards the bottom
of the SFR area. GPRs are not initialized by a Power-on
Reset and are unchanged on all other Resets.

454 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.

The SFRs can be classified into two sets: those
associated with the “core” device functionality (ALU,
Resets and interrupts) and those related to the
peripheral functions. The Reset and Interrupt registers
are described in their respective chapters, while the
ALU’s STATUS register is described later in this
section. Registers related to the operation of a
peripheral feature are described in the chapter for that
peripheral.

The SFRs are typically distributed among the
peripherals whose functions they control. Unused SFR
locations are unimplemented and read as ‘0’s.
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TABLE 4-3:

SPECIAL FUNCTION REGISTER MAP FOR PIC18(L)F24/25K42 DEVICES BANK 63

3FFFh TOSU 3FDFh INDF2 3FBFh — 3F9Fh| T4PR 3F7Fh  CCP1CAP 3F5Fh| CCPTMRSH1 3F3Fh| NCO1CLK 3F1Fh| SMT1CON1
3FFEh| TOSH 3FDEh| POSTINC2 3FBEh — 3F9Eh T4TMR 3F7ER CCP1CON 3F5ER CCPTMRSO |3F3Eh, NCO1CON 3F1Eh, SMT1CONO
3FFDh TOSL 3FDDh POSTDEC2 |3FBDHh — 3F9Dh| T5CLK 3F7Dh CCPR1H 3F5Dh| — 3F3Dh|  NCO1INCU 3F1Dh|  SMT1PRU
3FFCh STKPTR 3FDCh PRECIN2 3FBCh LATC 3F9Ch| T5GATE 3F7Ch CCPR1L 3F5Ch| — 3F3Ch| NCO1INCH 3F1Ch| SMT1PRH
3FFBh| PCLATU 3FDBHh PLUSW2 3FBBHh LATB 3F9Bh T5GCON 3F7Bh  CCP2CAP 3F5Bh — 3F3Bh  NCO1INCL 3F1Bh SMT1PRL
3FFAR PCLATH 3FDAh FSR2H 3FBAh LATA 3F9AR T5CON 3F7Ah  CCP2CON 3F5Ah  CWG1STR 3F3Ah  NCO1ACCU |3F1Ah SMT1CPWU
3FF9h PCL 3FDYh| FSR2L 3FB9h TOCON1 3F99h TMR5H 3F79h CCPR2H 3F59h CWG1AS1 3F39h NCO1ACCH 3F19h SMT1CPWH
3FF8h TBLPRTU 3FD8h| STATUS 3FB8h TOCONO 3F98h TMR5L 3F78h CCPR2L 3F58h CWG1ASO 3F38h NCO1ACCL 3F18h SMT1CPWL
3FF7h TBLPTRH 3FD7h|  IVTBASEU 3FB7h TMROH 3F97h T6RST 3F77h  CCP3CAP 3F57h, CWG1CON1 3F37h — 3F17h, SMT1CPRU
3FF6h TBLPTRL 3FD6h|  IVTBASEH 3FB6h TMROL 3F96h T6CLK 3F76h, CCP3CON 3F56h CWG1CONO | 3F36h — 3F16h SMT1CPRH
3FF5h TABLAT 3FD5h|  IVTBASEL 3FB5h T1CLK 3F95h T6HLT 3F75h CCPR3H 3F55h CWG1DBF 3F35h — 3F15h SMT1CPRL
3FF4h PRODH 3FD4h| IVTLOCK 3FB4h T1GATE 3F94h T6CON 3F74h CCPR3L 3F54h  CWG1DBR 3F34h — 3F14h SMT1TMRU
3FF3h PRODL 3FD3h| INTCON1 3FB3h T1GCON 3F93h T6PR 3F73h  CCP4CAP 3F53h CWG1ISM 3F33h — 3F13h, SMT1TMRH
3FF2h — 3FD2h| INTCONO 3FB2h T1CON 3F92h T6TMR 3F72h  CCP4CON 3F52h CWG1CLK 3F32h — 3F12h, SMT1TMRL
3FF1h PCON1 3FD1h| — 3FB1h TMR1H 3F91h — 3F71h CCPR4H 3F51h CWG2STR 3F31h — 3F11h —
3FFOh PCONO 3FDOh| — 3FBOh TMR1L 3F90h — 3F70h CCPRA4L 3F50h CWG2AS1 3F30h — 3F10h —
3FEFh| INDFO 3FCFh — 3FAFh T2RST 3F8Fh| — 3F6Fh — 3F4Fh|  CWG2AS0 3F2Fh| — 3FOFh —
3FEEh POSTINCO 3FCEh PORTE 3FAEh T2CLK 3F8Eh — 3F6EH PWM5CON 3F4Eh CWG2CON1 | 3F2Eh — 3FOER —
3FEDh| POSTDECO |3FCDh| — 3FADh T2HLT 3F8Dh| — 3F6Dh PWM5DCH 3F4Dh| CWG2CONO | 3F2Dh| — 3FODh| —
3FECh PRECINO 3FCCh| PORTC 3FACH T2CON 3F8Ch| — 3F6Ch  PWM5DCL 3F4Ch CWG2DBF 3F2Ch| — 3FOCh| —
3FEBh PLUSWO 3FCBHh PORTB 3FABh T2PR 3F8BHh — 3F6Bh — 3F4Bh CWG2DBR 3F2BHh — 3F0BHh —
3FEAN FSROH 3FCAh — 3FAAh T2TMR 3F8AR — 3F6AH  PWM6BCON 3F4Ah  CWG2ISM 3F2Ah — 3FO0AR —
3FE9h FSROL 3FC9h| — 3FA9h T3CLK 3F89h — 3F69h PWM6DCH 3F49h CWG2CLK 3F29h — 3FO09h —
3FES8h WREG 3FC8h| — 3FA8h T3GATE 3F88h — 3F68hH PWM6DCL 3F48h CWG3STR 3F28h — 3F08h —
3FE7h INDF1 3FC7h| — 3FA7h T3GCON 3F87h — 3F67h — 3F47h CWGB3AS1 3F27h — 3FO07h —
3FE6h] POSTINC1 3FC6h| — 3FABh T3CON 3F86h — 3F66h PWM7CON 3F46h  CWG3AS0 3F26h — 3F06h —
3FE5h, POSTDEC1 3FC5h| — 3FA5h TMR3H 3F85h — 3F65H PWM7DCH 3F45h CWG3CON1 3F25h — 3F05h —
3FE4h PRECIN1 3FC4h| TRISC 3FA4h TMR3L 3F84h — 3F64h PWM7DCL 3F44h CWG3CONO | 3F24h — 3F04h —
3FE3h PLUSW1 3FC3h| TRISB 3FA3h T4RST 3F83h — 3F63h — 3F43h CWG3DBF 3F23h SMT1WIN 3FO03h —
3FE2h FSR1H 3FC2h| TRISA 3FA2h T4CLK 3F82h — 3F62h PWM8CON 3F42h, CWG3DBR 3F22h SMT1SIG 3F02h —
3FE1h FSR1L 3FC1h| — 3FA1h T4HLT 3F81h — 3F61H PWM8DCH 3F41h  CWG3ISM 3F21h SMT1CLK 3F01h —
3FEOh BSR 3FCOh| — 3FAOh T4CON 3F80h — 3F60h  PWM8DCL 3F40h CWG3CLK 3F20h  SMT1STAT 3FO00h —
Legend: Unimplemented data memory locations and registers, read as ‘0.
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TABLE 4-4:

SPECIAL FUNCTION REGISTER MAP FOR PIC18(L)F24/25K42 DEVICES BANK 62

3EFFh| ADCLK 3EDFHh ADLTHH 3EBFh CM1PCH 3E9Fh — 3E7Fh 3ES5Fh 3E3Fh 3E1Fh
3EFEh ADACT 3EDEh ADLTHL 3EBEh CM1NCH 3E9Eh DAC1CONO | 3E7Eh 3ES5Eh| 3E3Eh| 3E1Eh|
3EFDh ADREF 3EDDh| — 3EBDh___ CM1CON1 3E9Dh - 3E7Dh 3ES5Dh 3E3Dh 3E1Dh|
3EFCh ADSTAT 3EDCh| — 3EBCh__ CM1CONO 3E9Ch__ DAC1CON1 3E7Ch 3E5CHh 3E3Ch 3E1Ch
3EFBh ADCON3 3EDBH| _ 3EBBh CM2PCH 3E9Bh| _ 3E7Bh 3E5Bh| 3E3Bh| 3E1Bh|
3EFAR ADCON2 3EDANR — 3EBAh CM2NCH 3E9Ah| - 3E7Ah 3E5AhN| 3E3Ah| 3E1AN
3EF9h ADCON1 3ED9h — 3EB9h__ CM2CON1 3E99h| - 3E79h 3E59h| 3E39h| 3E19h
3EF8h ADCONO 3ED8h —- 3EB8h__ CM2CONO 3E98h| - 3E78h 3E58h| 3E38h| 3E18h
3EF7h ADPREH 3ED7h ADCP 3EB7h — 3E97h| — 3E77h 3E57h| 3E37h| 3E17h
3EF6h ADPREL 3ED6h — 3EB6h — 3E96h| — 3E76h 3E56h| 3E36h| 3E16h
3EF5h ADCAP 3ED5h — 3EB5h — 3E95h| — 3E75h 3E55h| 3E35h| 3E15h
3EF4h ADACQH 3ED4h — 3EB4h — 3E94h _ 3E74h 3E54h 3E34h| 3E14h
3EF3h ADACQL 3ED3h - 3EB3h - 3E93h - 3E73h 3E53h 3E33h| 3E13h
2EF2h - 3ED2h — 3EB2h — 3E92h| - 3E72h 3E52h| 3E32h| 3E12h
3EF1h ADPCH 3ED1h — 3EB1h — 3E91h| - 3E71h 3E51h| 3E31h| 3E11h
3EFOh ADRESH 3EDOh — 3EBON — 3E90h| — 3E70h 3E50h| 3E30h| 3E10h
3EEFh ADRESL 3ECFh — 3EAFh — 3E8Fh — 3E6Fh 3E4Fh 3E2Fh 3EOFHh
3EEEh ___ ADPREVH 3ECEh — 3EAEh — 3E8Eh| — 3EGEh 3E4Eh| 3E2Eh| 3EOQEh|
3EEDh _ ADPREVL 3ECDh| _ 3EADH _ 3E8Dh _ 3E6Dh 3E4Dh 3E2Dh 3EO0Dh|
3EECH ADRPT 3ECCh| — 3EACH — 3E8Ch - 3E6CHh 3E4Ch 3E2Ch 3EOCh|
3EEBh ADCNT 3ECBh —- 3EABh — 3E8Bh| - 3E6Bh 3E4Bh| 3E2Bh| 3EOBh|
3EEAh ADACCU 3ECAh__ HLVDCON1 |3EAAh — 3E8Ah| - 3EBAN 3E4Ah| 3E2Ah| 3EOAh|
3EE9N ADACCH 3EC9h  HLVDCONO | 3EA9h — 3E89h| — 3E69h 3E49h| 3E29h| 3E09h
3EES8h| ADACCL 3EC8h — 3EA8h — 3E88h| — 3E68h 3E48h| 3E28h| 3EO08h
3EET7h ADFLTRH 3ECT7h — 3EA7h — 3E87h| — 3E67h 3E47h 3E27h| 3E07h
3EE6h| ADFLTRL 3EC6h — 3EAGh — 3E86h| — 3E66h 3E46h| 3E26h| 3EO06h
3EE5h _ ADSTPTH 3EC5h — 3EA5h — 3E85h| - 3E65h 3E45h| 3E25h| 3EO05h
3EE4h ADSTPTL 3EC4h —- 3EA4h — 3E84h| - 3E64h 3E44h| 3E24h| 3E04h
3EE3h| ADERRH 3EC3h ZCDCON 3EA3h — 3E83h| - 3E63h 3E43h| 3E23h| 3EO3h
3EE2h| ADERRL 3EC2h — 3EA2h — 3E82h| — 3E62h 3E42h| 3E22h| 3E02h
3EE1h| ADUTHH 3EC1h FVRCON 3EA1h — 3E81h| — 3E61h 3E41h| 3E21h| 3EO01h
3EEOh| ADUTHL 3ECOh| CMOUT 3EAOQN| — 3E80h| - 3E60h 3E40h| 3E20h| 3EO0Oh|
Legend: Unimplemented data memory locations and registers, read as ‘0’.
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TABLE 4-5:

3DFFh — 3DDFh U2FIFO 3DBFh —
3DFEh| — 3DDEh  U2BRGH 3DBEh —
3DFDh| — 3DDDh  U2BRGL 3DBDh —
3DFCh — 3DDCh  U2CON2 3DBCh —
3DFBh| — 3DDBh ~ U2CON1 3DBBHh —
3DFAh U1ERRIE 3DDAh  U2CONO 3DBAh —
3DF9h U1ERRIR 3DD9%h — 3DB9h —
3DF8h  U1UIR 3DD8h U2P3L 3DB8h —
3DF7h| U1FIFO 3DD7h — 3DB7h —
3DF6h U1BRGH 3DD6h U2P2L 3DB6h —
3DF5h U1BRGL 3DD5h — 3DB5h —
3DF4h U1CON2 3DD4h U2P1L 3DB4h —
3DF3h| U1CON1 3DD3h — 3DB3h —
3DF2h U1CONO 3DD2h U2TXB 3DB2h —
3DF1h|  U1P3H 3DD1h — 3DB1h —
3DFOh  U1P3L 3DDO0h U2RXB 3DBOh —
3DEFh U1P2H 3DCFh — 3DAFh —
3DEEh  U1P2L 3DCENh| — 3DAEh —
3DEDh| U1P1H 3DCDHh — 3DADh —
3DECh| U1P1L 3DCCHh — 3DACh —
3DEBh U1TXCHK | 3DCBh| — 3DABHh —
3DEAh U1TXB 3DCAh| — 3DAAR —
3DE9h U1RXCHK | 3DCO9h — 3DA9h —
3DE8h U1RXB 3DC8h — 3DA8h —
3DE7h — 3DC7h — 3DA7h —
3DE6h| — 3DC6h — 3DA6h —
3DES5h — 3DC5h — 3DA5h —
3DE4h — 3DC4h — 3DA4h —
3DE3h| — 3DC3h — 3DA3h —
3DE2h U2ERRIE 3DC2h — 3DA2h —
3DE1h| U2ERRIR 3DC1h — 3DA1h —
3DEOh  U2UIR 3DCOh — 3DAOh —
Legend: Unimplemented data memory locations and registers, read as ‘0.

3D9Fh|

3D9Eh

3D9Dh

3D9Ch|

3D9Bh

3D9Ah

3D99h

3D98h

3D97h

3D96h

3D95h

3D94h

3D93h

3D92h

3D91h

3D90h

3D8Fh|

3D8Eh

3D8Dh|

3D8Ch

3D8Bh

3D8Ah

3D89h

3D88h

3D87h

3D86h

3D85h

3D84h

3D83h

3D82h

3D81h

3D80h

3D7Fh| =
3D7Eh —
3D7Dh =
3D7Ch  12C1BTO
3D7Bh  12C1CLK
3D7AR 12C1PIE
3D79h 12C1PIR
3D78h 12C1STAT1
3D77h  12C1STATO
3D76h  12C1ERR
3D75h 12C1CON2
3D74h 12C1CON1
3D73h 12C1CONO
3D72h 12C1ADR3
3D71h  12C1ADR2
3D70h 12C1ADR1
3D6Fh  12C1ADRO
3D6Eh  12C1ADB1
3D6Dh  12C1ADBO
3D6Ch  12C1CNT
3D6Bh  12C1TXB
3D6Ah  I2C1RXB
3D69h —
3D68h =
3D67h —
3D66h  12C2BTO
3D65h  12C2CLK
3D64h 12C2PIE
3D63h 12C2PIR
3D62h 12C2STAT1
3D61h  12C2STATO
3D60h  12C2ERR

SPECIAL FUNCTION REGISTER MAP FOR PIC18(L)F24/25K42 DEVICES BANK 61

3D5Fh  12C2CON2 3D3Fh| 3D1Fh =
3D5ER  12C2CON1 3D3Eh 3D1Eh —
3D5Dh  12C2CONO 3D3Dh 3D1Dh =
3D5Ch  12C2ADR3 3D3Ch 3D1Ch SPI1CLK
3D5Bh  12C2ADR2 3D3Bh 3D1Bh  SPHMINTE
3D5Ah  12C2ADR1 3D3Ah 3D1Ah  SPUINTF
3D59h  12C2ADRO 3D39h 3D19h  SPI1BAUD
3D58h  12C2ADB1 3D38h 3D18h SPIMTWIDTH
3D57h  12C2ADBO 3D37h 3D17h SPI1STATUS
3D56h 12C2CNT 3D36h 3D16h  SPI1CON2
3D55h 12C2TXB 3D35h 3D15h  SPI1CON1
3D54h I12C2RXB 3D34h 3D14h  SPI1CONO
3D53h — 3D33h 3D13h SPIMTCNTH
3D52h = 3D32h 3D12h  SPIMTCNTL
3D51h — 3D31h 3D11h SPI1TXB
3D50h = 3D30h 3D10h SPI1RXB
3DA4Fh| — 3D2Fh| 3DOFh —
3D4Eh = 3D2Eh 3DOEh =
3D4Dh — 3D2Dh 3D0Dh —
3D4Ch| = 3D2Ch| 3DO0CHh =
3D4Bh — 3D2Bh 3D0BHh —
3D4AR = 3D2Ah 3D0AR =
3D49h — 3D29h 3D09%h —
3D48h = 3D28h 3D08h =
3D47h — 3D27h 3D07h —
3D46h = 3D26h 3D06h =
3D45h — 3D25h 3D05h —
3D44h = 3D24h 3D04h =
3D43h — 3D23h 3D03h —
3D42h = 3D22h 3D02h =
3D41h — 3D21h 3D01h —
3D40h = 3D20h 3D00N =
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TABLE 4-6:

SPECIAL FUNCTION REGISTER MAP FOR PIC18(L)F24/25K42 DEVICES BANK 60

3CFFh — 3CDFh| 3CBFh 3C9Fh| 3C7Fh — 3C5Fh CLCA4GLS3 3C3Fh| 3C1Fh
3CFEh| MD1CARH 3CDENh| 3CBEN 3C9Eh 3C7EH CLCDATAO 3C5EH  CLC4GLS2 3C3Eh| 3C1Eh
3CFDh  MD1CARL 3CDDNh| 3CBDh 3C9Dh 3C7Dh  CLC1GLS3 3C5Dh  CLCA4GLS1 3C3Dh| 3C1Dh
3CFCh MD1SRC 3CDCHh| 3CBCh 3C9Ch 3C7Ch| CLC1GLS2 3C5Ch| CLC4GLS0 3C3Ch| 3C1Ch
3CFBh| MD1CON1 3CDBh| 3CBBHh 3C9Bh 3C7Bh CLC1GLS1 3C5Bh  CLC4SEL3 3C3Bh| 3C1Bh|
3CFAh,  MD1CONO 3CDAh| 3CBAh 3C9AN 3C7Ah  CLC1GLSO 3C5Ah  CLC4SEL2 3C3Ah 3C1AN
3CF9h — 3CD9%h 3CB9h 3C99h 3C79h CLC1SEL3 3C59h  CLC4SEL1 3C39h 3C19h
3CF8h| — 3CD8h 3CB8h 3C98h 3C78h CLC1SEL2 3C58h CLC4SELO 3C38h 3C18h
3CF7h — 3CD7h 3CB7h 3C97h 3C77h  CLC1SEL1 3C57h CLC4POL 3C37h 3C17h
3CF6h| — 3CD6h 3CB6h 3C96h 3C76h  CLC1SELO 3C56h CLC4CON 3C36h 3C16h
3CF5h| — 3CD5h 3CB5h 3C95h 3C75h CLC1POL 3C55h — 3C35h 3C15h
3CF4h — 3CD4h 3CB4h 3C94h 3C74h  CLC1CON 3C54h — 3C34h 3C14h
3CF3h| — 3CD3h 3CB3h 3C93h 3C73hH CLC2GLS3 3C53h — 3C33h 3C13h
3CF2h — 3CD2h 3CB2h 3C92h 3C72h  CLC2GLS2 3C52h — 3C32h 3C12h
3CF1h — 3CD1h 3CB1h 3C91h 3C71h  CLC2GLS1 3C51h — 3C31h 3C11h
3CFOh| — 3CDOh 3CBOh 3C90h 3C70h  CLC2GLSO0 3C50h — 3C30h 3C10h
3CEFh — 3CCFh 3CAFh 3C8Fh| 3C6Fh  CLC2SEL3 3C4Fh| — 3C2Fh| 3COFh|
3CEER — 3CCEnh| 3CAEN 3C8Eh 3C6Eh  CLC2SEL2 3C4Eh — 3C2Eh| 3COEh|
3CEDh — 3CCDh| 3CADh 3C8Dh 3C6Dh  CLC2SEL1 3C4Dh — 3C2Dh| 3C0Dh
3CECh — 3CCCh| 3CACh 3C8Ch 3C6Ch  CLC2SELO 3C4Ch — 3C2Ch| 3C0Ch
3CEBH — 3CCBh| 3CABHh 3C8Bh 3C6Bh CLC2POL 3C4Bh — 3C2Bh| 3COBh|
3CEAR — 3CCAh| 3CAAh 3C8Ah 3C6Ah  CLC2CON 3C4AR — 3C2Ah 3COAN|
3CE9h — 3CC9h 3CA9h 3C89h 3C69h CLC3GLS3 3C49h — 3C29h 3C09h
3CES8h| — 3CC8h 3CA8h 3C88h 3C68h  CLC3GLS2 3C48h — 3C28h 3C08h
3CE7h — 3CC7h 3CAT7h 3C87h 3C67h CLC3GLS1 3C47h — 3C27h 3C07h
3CE6h| CLKRCLK 3CC6h 3CA6h 3C86h 3C66h CLC3GLSO0 3C46h — 3C26h 3CO06h
3CE5h CLKRCON 3CC5h 3CA5h 3C85h 3C65h  CLC3SEL3 3C45h — 3C25h 3C05h
3CE4h — 3CC4h 3CA4h 3C84h 3C64h  CLCS3SEL2 3C44h — 3C24h 3C04h
3CE3h — 3CC3h 3CA3h 3C83h 3C63h CLC3SEL1 3C43h — 3C23h 3C03h
3CE2h — 3CC2h 3CA2h 3C82h 3C62h  CLCS3SELO 3C42h — 3C22h 3C02h
3CE1h — 3CC1h 3CA1h 3C81h 3C61h CLC3POL 3C41h — 3C21h 3C01h
3CEOh| — 3CCOh 3CAOh 3C80h 3C60h  CLC3CON 3C40h — 3C20h 3CO00h
Legend: Unimplemented data memory locations and registers, read as ‘0.

ZrMsz/ived(1)8Lold



-ou| ABojouyos diyoouoiN £102-91L0Z @

Areuiwijaig

¢ obed-g6981000¥SA

TABLE 4-7:

SPECIAL FUNCTION REGISTER MAP FOR PIC18(L)F24/25K42 DEVICES BANK 59

3BFFh| DMA1SIRQ |3BDFh| DMA2SIRQ 3BBFh 3B9Fh| 3B7Fh 3B5Fh| 3B3Fh 3B1Fh
3BFEh DMA1AIRQ |3BDEhl DMA2AIRQ |3BBEN 3B9Eh 3B7Eh 3B5Eh 3B3Eh| 3B1Eh|
3BFDh| DMA1CON1 |3BDDh| DMA2CON1 |3BBDHh 3B9Dh 3B7Dh 3B5Dh 3B3Dh| 3B1Dh|
3BFCh| DMA1CONO |3BDChj DMA2CONO |3BBCHh 3B9Ch 3B7CHh 3B5Ch 3B3Ch| 3B1Ch
3BFBh, DMA1SSAU |3BDBh| DMA2SSAU |3BBBHh 3B9Bh| 3B7Bh 3B5Bh| 3B3Bh| 3B1Bh|
3BFAh| DMA1SSAH |3BDAh| DMA2SSAH |3BBAh 3B9AhN| 3B7Ah 3B5AhN| 3B3Ah| 3B1Ah
3BF9h, DMA1SSAL |3BD9h DMA2SSAL |3BB9h 3B99h| 3B79h 3B59h| 3B39h| 3B19h
3BF8h| DMA1SSZH |3BD8h| DMA2SSZH |3BB8h 3B98h| 3B78h 3B58h| 3B38h| 3B18h
3BF7h, DMA1SSZL |3BD7h DMA2SSZL 3BB7h 3B97h| 3B77h 3B57h| 3B37h| 3B17h
3BF6h DMA1SPTRU |3BD6h DMA2SPTRU |3BB6Hh 3B96h| 3B76h 3B56h| 3B36h| 3B16h
3BF5h, DMA1SPTRH |3BD5h DMA2SPTRH |3BB5Hh 3B95h| 3B75h 3B55h| 3B35h| 3B15h
3BF4h DMA1SPTRL |3BD4h| DMA2SPTRL |3BB4h 3B94h| 3B74h 3B54h| 3B34h| 3B14h
3BF3h, DMA1SCNTH |3BD3h| DMA2SCNTH |3BB3h 3B93h| 3B73h 3B53h| 3B33h| 3B13h
3BF2h, DMA1SCNTL |3BD2h| DMA2SCNTL |3BB2h 3B92h| 3B72h 3B52h| 3B32h| 3B12h
3BF1h, DMA1DSAH |3BD1hl DMA2DSAH |3BB1h 3B91h| 3B71h 3B51h| 3B31h| 3B11h|
3BFOh, DMA1DSAL |3BDOh| DMA2DSAL |3BBOh 3B90h| 3B70h 3B50h| 3B30h| 3B10h
3BEFh, DMA1DSZH |3BCFhj DMA2DSZH |3BAFh 3B8Fh 3B6Fh 3B4Fh 3B2Fh 3BOFh
3BEEh| DMA1DSZL |3BCEh| DMA2DSZL |3BAEh 3B8Eh| 3B6Eh 3B4Eh| 3B2Eh| 3BOEh|
3BEDh DMA1DPTRH (3BCDhl DMA2DPTRH [3BADh 3B8Dh 3B6Dh 3B4Dh 3B2Dh| 3BODh|
3BECh DMA1DPTRL (3BCCh| DMA2DPTRL [3BACh 3B8Ch 3B6Ch 3B4Ch 3B2Ch| 3BOCh|
3BEBh| DMA1DCNTH |3BCBh| DMA2DCNTH |3BABHh 3B8Bh| 3B6Bh 3B4Bh| 3B2Bh| 3BOBh|
3BEAh| DMA1TDCNTL |3BCAh| DMA2DCNTL |3BAAh 3B8Ah| 3B6Ah 3B4Ah| 3B2Ah| 3BOAh|
3BE9h DMA1BUF 3BC9h DMA2BUF 3BA9h 3B89h| 3B69h 3B49h| 3B29h| 3B09h
3BES8h| — 3BC8h| — 3BA8h 3B88h| 3B68h 3B48h| 3B28h| 3B08h
3BE7h — 3BC7h — 3BA7h 3B87h| 3B67h 3B47h| 3B27h| 3B07h
3BE6h| — 3BC6h| — 3BAGh 3B86h| 3B66h 3B46h| 3B26h| 3B06h
3BE5h| — 3BC5h — 3BA5h 3B85h| 3B65h 3B45h| 3B25h| 3B05h
3BE4h| — 3BC4h — 3BA4h 3B84h| 3B64h 3B44h| 3B24h| 3B04h
3BE3h| — 3BC3h — 3BA3h 3B83h| 3B63h 3B43h| 3B23h| 3BO03h
3BE2h| — 3BC2h — 3BA2h 3B82h| 3B62h 3B42h| 3B22h| 3B02h
3BE1h| — 3BC1h — 3BA1h 3B81h| 3B61h 3B41h| 3B21h| 3BO1h
3BEOh| — 3BCOh| — 3BAOh 3B80h| 3B60h 3B40h| 3B20h| 3B00h
Legend: Unimplemented data memory locations and registers, read as ‘0.
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TABLE 4-8:

SPECIAL FUNCTION REGISTER MAP FOR PIC18(L)F24/25K42 DEVICES BANK 58

3AFFh — 3ADFh SPI1SDIPPS |3ABFh PPSLOCK 3A9Fh — 3A7Fh — 3A5Fh — 3A3Fh 3A1Fh —
3AFEh — 3ADEh SPI1SCKPPS |3ABEh CCDCON 3A9Eh| — 3A7Eh — 3A5Eh — 3A3Eh| 3A1EN —
3AFDh — 3ADDh|  ADACTPPS |3ABDNh| — 3A9Dh — 3A7Dh — 3A5Dh — 3A3Dh 3A1Dh —
3AFCh — 3ADCh| CLCIN3PPS |3ABCHh| — 3A9CHh — 3A7Ch — 3A5Ch — 3A3Ch 3A1Ch —
3AFBh — 3ADBh CLCIN2PPS |3ABBHh — 3A9Bh| — 3A7Bh — 3A5Bh RB212C 3A3Bh| 3A1Bh —
3AFAhN — 3ADAh CLCIN1PPS |3ABAR — 3A9AN — 3A7Ah — 3A5AN RB112C 3A3Ah| 3A1AN —
3AF9h — 3AD9h CLCINOPPS | 3AB9h — 3A99h| — 3A79h — 3A59h| CCDNB 3A39h| 3A19h —
3AF8h — 3AD8h MD1SRCPPS | 3ABS8h — 3A98h| — 3A78h — 3A58h| CCDPB 3A38h| 3A18h —
3AF7h — 3AD7h MD1CARHPPS | 3AB7h — 3A97h| — 3A77h — 3A57h| IOCBF 3A37h| 3A17h RC7PPS
3AF6h — 3AD6h MD1CARLPPS | 3ABG6h — 3A96h| — 3A76h — 3A56h| I0CBN 3A36h| 3A16h RC6PPS
3AF5h — 3AD5h CWG3INPPS | 3AB5h — 3A95h| — 3A75h — 3A55h| I0CBP 3A35h| 3A15h RC5PPS
3AF4h — 3AD4h CWG2INPPS | 3AB4h — 3A94h| — 3A74h — 3A54h| INLVLB 3A34h| 3A14h RC4PPS
3AF3h — 3AD3h CWG1INPPS | 3AB3h — 3A93h| — 3A73h — 3A53h SLRCONB 3A33h| 3A13h RC3PPS
3AF2h — 3AD2h SMT1SIGPPS |3AB2h — 3A92h| — 3A72h — 3A52h| ODCONB 3A32h| 3A12h RC2PPS
3AF1h — 3AD1h SMT1WINPPS |3AB1h — 3A91h| — 3A71h — 3A51h| WPUB 3A31h| 3A11h| RC1PPS
3AFOh — 3ADOh CCP4PPS 3ABOh| — 3A90h| — 3A70h — 3A50h| ANSELB 3A30h| 3A10h RCOPPS
3AEFh — 3ACFh CCP3PPS 3AAFh — 3A8Fh — 3A6Fh — 3A4Fh — 3A2Fh 3A0Fh RB7PPS
3AEEh — 3ACEh CCP2PPS 3AAEh — 3A8Eh| — 3AGEh — 3A4Eh — 3A2Eh| 3AOQEh| RB6PPS
3AEDHh — 3ACDNh| CCP1PPS 3AADHh — 3A8Dh — 3A6Dh — 3A4Dh — 3A2Dh 3A0DN| RB5PPS
3AECH — 3ACCh| T6INPPS 3AACH — 3A8Ch — 3A6CHh — 3A4Ch — 3A2Ch 3A0Ch| RB4PPS
3AEBh — 3ACBh| T4INPPS 3AABh — 3A8Bh| — 3A6Bh RC412C 3A4Bh — 3A2Bh| 3A0Bh| RB3PPS
3AEAh — 3ACAh T2INPPS 3AAAh — 3A8AhN — 3AB6ANh RC3I12C 3A4ANh — 3A2Ah| 3A0Ah| RB2PPS
3AE9h U2CTSPPS |3ACYh| T5GPPS 3AA9N — 3A89h| — 3A69h CCDNC 3A49h CCDNA 3A29h| 3A09h RB1PPS
3AES8h| U2RXPPS 3AC8h  T5CKIPPS 3AA8h| — 3A88h| — 3A68h CCDPC 3A48h| CCDPA 3A28h| 3A08h RBOPPS
3AET7h — 3ACT7h T3GPPS 3AATh — 3A87h| IOCEF 3A67h I0CCF 3A47h IOCAF 3A27h| 3A07h RA7PPS
3AE6h| U1CTSPPS |3AC6h| T3CKIPPS 3AAGh| — 3A86h| I0CEN 3A66h IOCCN 3A46h| I0CAN 3A26h| 3A06h RABPPS
3AE5h U1RXPPS 3AC5h T1GPPS 3AA5h — 3A85h| IOCEP 3A65h I0CCP 3A45h| IOCAP 3A25h| 3A05h RA5PPS
3AE4h| 12C2SDAPPS |3AC4h|  T1CKIPPS 3AA4h — 3A84h| INLVLE 3A64h INLVLC 3A44h| INLVLA 3A24h| 3A04h RA4PPS
3AE3h| 12C2SCLPPS |3AC3h| TOCKIPPS 3AA3N — 3A83h| — 3A63h  SLRCONC 3A43h SLRCONA 3A23h| 3A03h RA3PPS
3AE2h| 12C1SDAPPS |3AC2h| INT2PPS 3AA2h — 3A82h| — 3A62h ODCONC 3A42h ODCONA 3A22h| 3A02h RA2PPS
3AE1h| 12C1SCLPPS |3AC1h| INT1PPS 3AA1h — 3A81h| WPUE 3A61h WPUC 3A41h| WPUA 3A21h| 3A01h RA1PPS
3AEOh SPI1SSPPS | 3