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PIC18F2331/2431/4331/4431

28/40/44-Pin Enhanced Flash Microcontrollers with
nanoWatt Technology, High-Performance PWM and A/D

14-Bit Power Control PWM Module:

* Up to 4 Channels with Complementary Outputs

« Edge or Center-Aligned Operation

* Flexible Dead-Band Generator

» Hardware Fault Protection Inputs

» Simultaneous Update of Duty Cycle and Period:
- Flexible Special Event Trigger output

Motion Feedback Module:

» Three Independent Input Capture Channels:
- Flexible operating modes for period and
pulse-width measurement
- Special Hall sensor interface module
- Special Event Trigger output to other modules
* Quadrature Encoder Interface:
- 2-phase inputs and one index input from
encoder
- High and low position tracking with direction
status and change of direction interrupt
- Velocity measurement

High-Speed, 200 ksps 10-Bit A/D Converter:

Up to 9 Channels
» Simultaneous, Two-Channel Sampling
» Sequential Sampling: 1, 2 or 4 Selected Channels
» Auto-Conversion Capability
* 4-Word FIFO with Selectable Interrupt Frequency
» Selectable External Conversion Triggers
* Programmable Acquisition Time

Flexible Oscillator Structure:
» Four Crystal modes up to 40 MHz
* Two External Clock modes up to 40 MHz
* Internal Oscillator Block:
- 8 user-selectable frequencies: 31 kHz to 8 MHz
- OSCTUNE can compensate for frequency drift
» Secondary Oscillator using Timer1 @ 32 kHz
» Fail-Safe Clock Monitor:
- Allows for safe shutdown of device if clock fails

Power-Managed Modes:
* Run: CPU on, Peripherals on
« |dle: CPU off, Peripherals on
» Sleep: CPU off, Peripherals off
« Ultra Low, 50 nA Input Leakage
* |dle mode Currents Down to 5.8 pA, Typical
» Sleep Current Down to 0.1 pA, Typical
« Timer1 Oscillator, 1.8 pA, Typical, 32 kHz, 2V
» Watchdog Timer (WDT), 2.1 pA, typical
» Oscillator Two-Speed Start-up
- Fast wake from Sleep and Idle, 1 ps, typical

Peripheral Highlights:
» High-Current Sink/Source 25 mA/25 mA
* Three External Interrupts
* Two Capture/Compare/PWM (CCP) modules
* Enhanced USART module:
- Supports RS-485, RS-232 and LIN/J2602
- Auto-wake-up on Start bit
- Auto-Baud Detect

Special Microcontroller Features:

* 100,000 Erase/Write Cycle Enhanced Flash
Program Memory, Typical

* 1,000,000 Erase/Write Cycle Data EEPROM
Memory, Typical

» Flash/Data EEPROM Retention: 100 Years

» Self-Programmable under Software Control

 Priority Levels for Interrupts

» 8 x 8 Single-Cycle Hardware Multiplier

» Extended Watchdog Timer (WDT):
- Programmable period from 41 ms to 131s

» Single-Supply In-Circuit Serial Programming™
(ICSP™) via Two Pins

* In-Circuit Debug (ICD) via Two Pins:
- Drives PWM outputs safely when debugging

Program Memory Data Memory SSP (S
. 10-Bit 8| 148t s
Device | Flash |#Single-Word | SRAM | EEPROM| VO | o)y (cp) | CCP | op | Slave | EUSART | 5 8 | PWM | g 10 0y
(bytes) | Instructions |(bytes)| (bytes) Pc™ g & | (ch)
PIC18F2331| 8192 4096 768 256 24 5 2 Y Y Y Y 6 1/3
PIC18F2431| 16384 8192 768 256 24 5 2 Y Y Y Y 6 1/3
PIC18F4331| 8192 4096 768 256 36 9 2 Y Y Y Y 8 1/3
PIC18F4431| 16384 8192 768 256 36 9 2 Y Y Y Y 8 1/3

© 2010 Microchip Technology Inc.
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PIC18F2331/2431/4331/4431

Pin Diagrams

28-Pin SPDIP, SOIC

MCLR/VPP ]+ ~ 28| ] «— RB7/KBI3/PGD
RAO/ANO ~—— [ |2 27[ ] <— RB6/KBI2/PGC
RA1/AN1 -<——— |: 3 26:| <«—» RB5/KBI1/PWM4/PGM
RA2/AN2/VREF-/CAP1/INDX -—— |: 4 25 :| <— RB4/KBIO/PWM5
-
RA3/AN3/VREF+/CAP2/QEA |: 5 ‘3 24 :| <~——» RB3/PWM3
N -
RA4/AN4/CAP3/QEB |: 6 = 23 :| RB2/PWM2
AVDD — [ |7 8 22[ | ~— RB1/PWM1
Avss — [ |8 g 21[ ] «——— RBO/PWMO
OSC1/CLKI/RA7 —— [ |9 5 20 |<—— VDD
OSC2/CLKO/RAG []10 @ 19 ]<—— Vss
RCO/T10SO/T1CK| =—— |: 11 18 :| <«—» RC7/RX/DT/SDO
RC1/T10SI/CCP2/FLTA =— |: 12 17 :l <«—» RC6/TX/CK/SS
RC2/CCP1 =——— |:13 16:| <«—» RC5/INT2/SCK/SCL
RC3/TOCKI/T5CKI/INTO =——» |: 14 15| | «<—— RC4/INT1/SDI/SDA
28-Pin QFN(")
=
(O]
o
22
GBS
glaon
co&@dd=S
ZZ2ommm
IqrY¥YYY
-~ O|ANOCWO S
<<<I(Conommad
re=ereroeo
& XRLLIQNR
RA2/AN2/VREF-/CAP1/INDX | 1 21| RB3/PWM3
RA3/AN3/VREF+/CAP2/QEA | 2 20| RB2/PWM2
RA4/AN4/CAP3/QEB |3 pic1gF2331 191 RBI/PWMT
AVDD |4 pic1gF2431 18] RBO/PWMO
AVss | 5 17| Vop
OSC1/CLKI/RA7 |6 161 Vss
7

OSC2/CLKO/RA6 15 RC7/RX/DT/SDO

8
9

RC6/TX/CK/SS

RC1/T10SI/CCP2/FLTA
RC2/CCP1

RCO/T10SO/T1CKI
RC3/TOCKI/T5CKI/INTO
RC4/INT1/SDI/SDA

RC5/INT2/SCK/SCL

Note 1: Forthe QFN package, it is recommended that the bottom pad be connected to Vss.
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PIC18F2331/2431/4331/4431

Pin Diagrams (Continued)

40-Pin PDIP

for SCK/SCL.

[e]
MCLR/VPP/RE3 O 1 N 40 0
RAO/ANO O 2 39
RA1/AN1 O3 38 [0
RA2/AN2/VREF-/CAP1/INDX <= [ 4 370
RA3/AN3/VREF+/CAP2/QEA Os 36 0
RA4/AN4/CAP3/QEB Oe 35 O
RA5/AN5/LVDIN O 7 5 340
REO/ANG Os S 330
RE1/AN7 0o P 32
RE2/ANS O 10 5] 310
AVDD O 11 % 30
AVss O 12 - 29 [
OSC1/CLKI/RA7 O 13 Q 28 [
OSC2/CLKO/RAG o 14 e 27 [
RCO/T10SO/T1CKI O 15 26 O
RC1/T10SI/CCP2/FLTA O 16 25 O
RC2/CCP1/FLTB 0 17 24 [
RC3/TOCKIMT5CKIMN/INTO O 18 230
RDO/TOCKI/T5CKI O 19 220
RD1/SDO O 20 210

RD4 is the alternate pin for FLTA.
RDS5 is the alternate pin for PWM4.

RB7/KBI3/PGD
RB6/KBI2/PGC
RB5/KBI1/PWM4/PGM
RB4/KBIO/PWM5
RB3/PWM3
RB2/PWM2

RB1/PWM1

RBO/PWMO

VDD

Vss

RD7/PWM7
RD6/PWM6
RD5/PWM4(3)
RD4/FLTA®
RC7/RX/DT/SDO
RC6/TX/CK/SS
RC5/INT2/SCK(MWscL™
RC4/INT1/SDIMW/spAM
RD3/SCK/SCL
RD2/SDI/SDA

Note 1: RC3 is the alternate pin for TOCKI/T5CKI; RC4 is the alternate pin for SDI/SDA; RC5 is the alternate pin

© 2010 Microchip Technology Inc.
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PIC18F2331/2431/4331/4431

Pin Diagrams (Continued)

44-Pin TQFP

36111 <— RC2/CCP1/FLTB
NC

o
44017 1<—> RC6/TX/CK/SS

43T <— RC5/INT2/SCK(M/scLM
42[IT0~—> RC4/INT1/SDIV/SDAM
41O <—= RD3/SCK/SCL
40T <— RD2/SDI/SDA

39[TJ<— RD1/SDO
37-=—= RC3/TOCKIM/T5CKIM/INTO

35T 1<—> RC1/T10SI/CCP2/FLTA

340

38[ITJ1<—= RDO/TOCKI/T5CKI

33 NC

321 <—= RCO0/T10SO/T1CKI

31T -—= (OSC2/CLKO/RA6

301 =—= OSC1/CLKI/RA7
PIC18F4331 292~ Avss

28T 1 <— AVDD
2611 <—>= RE1/AN7
25T 1<—> REO/ANG6
0 24111 <—= RA5/ANS5/LVDIN
1 2311 <—> RA4/AN4/CAP3/QEB

RC7/RX/DT/SDO <—* [T
RD4/FLTAR®) <—=[TT]
RD5/PWM4@) <—=[TT]
RD6/PWM6 >[I
RD7/PWM7 ~—>[IT]
Vss — > 1O

Vpop —= 1M
RBO/PWMO < T}
RB1/PWM1 <—=[IT|
RB2/PWM2 ~<—[IM|
RB3/PWM3 ~<— T}

S22 OO NOO PR WN -

112
13

NC
NC
RB4/KBIO/PWM5 <— 1114

RB5/KBI1/PWM4/PGM ~<—> CIT]15
RA1/AN1 <—= 1120

RAO/ANQ <—> TT]19

RB7/KBI3/PGD <— 1117

RB6/KBI2/PGC —<—» I1]16
MCLR/VPP/RE3 — TT]18

RA2/AN2/VREF-/CAP1/INDX <— CTT]21
RA3/AN3/VREF+/CAP2/QEA ~—» [TT{22

Note 1: RC3 is the alternate pin for TOCKI/T5CKI; RC4 is the alternate pin for SDI/SDA; RC5 is the alternate pin
for SCK/SCL.

RD4 is the alternate pin for FLTA.
RD?5 is the alternate pin for PWM4.

DS39616D-page 6 © 2010 Microchip Technology Inc.



PIC18F2331/2431/4331/4431

Pin Diagrams (Continued)

44-Pin QFN(®

RC7/RX/DT/SDO
RD4/FLTA®)
RD5/PWM4®)
RD6/PWM6
RD7/PWM7
Vss

VDD

AVDD
RBO/PWMO
RB1/PWMH1
RB2/PWM2

Note 1:
for SCK/SCL.

o
'_
- zZ
2% c [
» 2 x kg
=9 AT
S5 opEEe
N xX—= = =
Moodg ﬁ:&gg
$822%2,%%522
SEESS
onn o=
EZZQ0GEEOLL
OCUOTONTOMNMAN«™O
Q00BAa0Aa0000
FYIFXXXXFX XX
TOAN—ODNDWONOWS
FTFTITTTOOOO O™
<171 331 -—>
- [1T7]2 2=
<—>[T17]3 T -
<114 30T ~—
<15 PIC18F4331 291 <—
— 1116 28I <-—
— PIC18F4431 27T <>
— 178 261 <
~<~—>=[TT]9 o5 [T <>
<1710 24T <—
- 17|11 23T <>
YRILEER2REY
ERSRERREEN!
LoLs VAN X<
Sz==00WZZAouw
£°530a%<<20
a &D.ﬂﬂn_(E‘—E
@ oFno>prp g
8 p=xXxp 3o
2853 §:1
sEedle 4}
3 Sz
< S
3 <<
14 Ng
cx

RC3 is the alternate pin for TOCKI/T5CKI; RC4 is the alternate pin for SDI/SDA; RC5 is the alternate pin

For the QFN package, it is recommended that the bottom pad be connected to Vss.
RD4 is the alternate pin for FLTA.
RDS5 is the alternate pin for PWM4.

OSC2/CLKO/RA6
OSC1/CLKI/RA7
Vss

AVss

AVDD

VDD

RE2/AN8
RE1/AN7
REO/AN6
RAS5/ANS5/LVDIN
RA4/AN4/CAP3/QEB

© 2010 Microchip Technology Inc.
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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 or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. 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 Web site 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., DS30000A is version A of document DS30000).

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 Web site; 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 web site at www.microchip.com to receive the most current information on all of our products.

© 2010 Microchip Technology Inc. DS39616D-page 9
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NOTES:
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PIC18F2331/2431/4331/4431

1.0 DEVICE OVERVIEW

This document contains device-specific information for
the following devices:

+ PIC18F2331
+ PIC18F2431
+ PIC18F4331 PIC18LF4331
+ PIC18F4431 PIC18LF4431

This family offers the advantages of all PIC18
microcontrollers — namely, high computational
performance at an economical price, with the addition of
high-endurance enhanced Flash program memory and a
high-speed 10-bit A/D Converter. On top of these
features, the PIC18F2331/2431/4331/4431 family
introduces design enhancements that make these micro-
controllers a logical choice for many high-performance,
power control and motor control applications. These
special peripherals include:

» 14-Bit Resolution Power Control PWM module
(PCPWM) with Programmable Dead-Time Insertion

» Motion Feedback Module (MFM), including a
3-Channel Input Capture (IC) module and
Quadrature Encoder Interface (QEI)

» High-Speed 10-Bit A/D Converter (HSADC)

The PCPWM can generate up to eight complementary
PWM outputs with dead-band time insertion. Overdrive
current is detected by off-chip analog comparators or
the digital Fault inputs (FLTA, FLTB).

The MFM Quadrature Encoder Interface provides
precise rotor position feedback and/or velocity
measurement. The MFM 3x input capture or external
interrupts can be used to detect the rotor state for
electrically commutated motor applications using Hall
sensor feedback, such as BLDC motor drives.

PIC18F2331/2431/4331/4431 devices also feature
Flash program memory and an internal RC oscillator
with built-in LP modes.

PIC18LF2331
PIC18LF2431

1.1 New Core Features

1.1.1 nanoWatt Technology

All of the devices in the PIC18F2331/2431/4331/4431
family incorporate a range of features that can signifi-
cantly reduce power consumption during operation.
Key items include:

+ Alternate Run Modes: By clocking the controller
from the Timer1 source 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 are
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.

* Lower Consumption in Key Modules: The
power requirements for both Timer1 and the
Watchdog Timer have been reduced by up to
80%, with typical values of 1.1 and 2.1 pA,
respectively.

1.1.2 MULTIPLE OSCILLATOR OPTIONS
AND FEATURES

All of the devices in the PIC18F2331/2431/4331/4431
family offer nine different oscillator options, allowing
users a wide range of choices in developing application
hardware. These include:

» Four Crystal modes, using crystals or ceramic
resonators.

» Two External Clock modes, offering the option of
using two pins (oscillator input and a divide-by-4
clock output) or one pin (oscillator input, with the
second pin reassigned as general 1/0).

» Two External RC Oscillator modes, with the same
pin options as the External Clock modes.

» An internal oscillator block, which provides an
8 MHz clock and an INTRC source (approxi-
mately 31 kHz, stable over temperature and VDD),
as well as a range of 6 user-selectable clock
frequencies (from 125 kHz to 4 MHz) for a total of
8 clock frequencies.

* A Phase Lock Loop (PLL) frequency multiplier,
available to both the High-Speed Crystal and
Internal Oscillator modes, which allows clock
speeds of up to 40 MHz. Used with the internal
oscillator, the PLL gives users a complete selection
of clock speeds, from 31 kHz to 32 MHz — all
without using an external crystal or clock circuit.

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

+ Two-Speed Start-up: This option allows the
internal oscillator to serve as the clock source
from Power-on Reset, or wake-up from Sleep
mode, until the primary clock source is available.

© 2010 Microchip Technology Inc.
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PIC18F2331/2431/4331/4431

1.2 Other Special Features

Memory Endurance: The enhanced Flash cells
for both program memory and data EEPROM are
rated to last for many thousands of erase/write
cycles — up to 100,000 for program memory and
1,000,000 for EEPROM. Data retention without
refresh is conservatively estimated to be greater
than 100 years.

Self-Programmability: These devices can write
to their own program memory spaces under inter-
nal software control. By using a bootloader 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.

Power Control PWM Module: In PWM mode,
this module provides 1, 2 or 4 modulated outputs
for controlling half-bridge and full-bridge drivers.
Other features include auto-shutdown on Fault
detection and auto-restart to reactivate outputs
once the condition has cleared.

Enhanced Addressable USART: This serial
communication module is capable of standard
RS-232 operation and provides support for the
LIN/J2602 bus protocol. Other enhancements
include automatic baud rate detection and a 16-bit
Baud Rate Generator for improved resolution.
When the microcontroller is using the internal
oscillator block, the EUSART provides stable
operation for applications that talk to the outside
world without using an external crystal (or its
accompanying power requirement).

Extended Watchdog Timer (WDT): This
enhanced version incorporates a 16-bit prescaler,
allowing an extended time-out range that is stable
across operating voltage and temperature. See
Section 26.0 “Electrical Characteristics” for
time-out periods.

+ High-Speed 10-Bit A/D Converter: 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, reducing code
overhead.

Motion Feedback Module (MFM): This module
features a Quadrature Encoder Interface (QEI)
and an Input Capture (IC) module. The QEI
accepts two phase inputs (QEA, QEB) and one
index input (INDX) from an incremental encoder.
The QEI supports high and low precision position
tracking, direction status and change of direction
interrupt and velocity measurement. The input
capture features 3 channels of independent input
capture with Timer5 as the time base, a Special
Event Trigger to other modules and an adjustable
noise filter on each IC input.

Extended Watchdog Timer (WDT): This
enhanced version incorporates a 16-bit prescaler,
allowing a time-out range from 4 ms to over

2 minutes, that is stable across operating voltage
and temperature.

DS39616D-page 12
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PIC18F2331/2431/4331/4431

1.3 Details on Individual Family

All other features for devices in this family are identical.
These are summarized in Table 1-1.

Members

Devices in the PIC18F2331/2431/4331/4431 family are
available in 28-pin (PIC18F2331/2431) and 40/44-pin
(PIC18F4331/4431) packages. The block diagram for
the two groups is shown in Figure 1-1.

The devices are differentiated from each other in three

ways:

1. Flash program memory
PIC18F2331/4331 devices,
PIC18F2431/4431).

(8 Kbytes
16 Kbytes for

for

2. A/D channels (5 for PIC18F2331/2431 devices,
9 for PIC18F4331/4431 devices).

3. 1/O ports (3 bidirectional ports on PIC18F2331/

The pinouts for all devices are listed in Table 1-2 and

Table 1-3.

Like all Microchip PIC18 devices, members of the
PIC18F2331/2431/4331/4431 family are available as
both standard and low-voltage devices. Standard
devices with Enhanced Flash memory, designated with
an “F” in the part number (such as PIC18F2331),
accommodate an operating VDD range of 4.2V to 5.5V.
Low-voltage parts, designated by “LF” (such as
PIC18LF2331), function over an extended VDD range
of 2.0V to 5.5V.

2431 devices, 5 bidirectional ports on

PIC18F4331/4431 devices).
TABLE 1-1: DEVICE FEATURES

Features PIC18F2331 PIC18F2431 PIC18F4331 PIC18F4431

Operating Frequency DC - 40 MHz DC - 40 MHz DC - 40 MHz DC - 40 MHz
Program Memory (Bytes) 8192 16384 8192 16384
Program Memory (Instructions) 4096 8192 4096 8192
Data Memory (Bytes) 768 768 768 768
Data EEPROM Memory (Bytes) 256 256 256 256
Interrupt Sources 22 22 34 34
1/0 Ports Ports A, B, C Ports A, B, C Ports A,B, C,D, E| Ports A, B, C, D, E
Timers 4 4 4 4
Capture/Compare/PWM modules 2 2 2 2
14-Bit Power Control PWM (6 Channels) (6 Channels) (8 Channels) (8 Channels)
Motion Feedback Module 1 QEl 1 QEl 1 QEl 1 QEl
(Input Capture/Quadrature or or or or
Encoder Interface) 3x1C 3xIC 3x1C 3x1C
Serial Communications SSP, SSP, SSP, SSP,

Enhanced USART

Enhanced USART

Enhanced USART

Enhanced USART

10-Bit High-Speed
Analog-to-Digital Converter module

5 Input Channels

5 Input Channels

9 Input Channels

9 Input Channels

Resets (and Delays) POR, BOR, POR, BOR, POR, BOR, POR, BOR,
RESET Instruction, | RESET Instruction, | RESET Instruction, | RESET Instruction,
Stack Full, Stack Full, Stack Full, Stack Full,
Stack Underflow | Stack Underflow | Stack Underflow Stack Underflow
(PWRT, OST), (PWRT, OST), (PWRT, OST), (PWRT, OST),
MCLR (optional), | MCLR (optional), | MCLR (optional), | MCLR (optional),
WDT WDT WDT WDT
Programmable Low-Voltage Detect Yes Yes Yes Yes
Programmable Brown-out Reset Yes Yes Yes Yes
Instruction Set 75 Instructions 75 Instructions 75 Instructions 75 Instructions
Packages 28-pin SPDIP 28-pin SPDIP 40-pin PDIP 40-pin PDIP
28-pin SOIC 28-pin SOIC 44-pin TQFP 44-pin TQFP
28-pin QFN 28-pin QFN 44-pin QFN 44-pin QFN

© 2010 Microchip Technology Inc.
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PIC18F2331/2431/4331/4431

FIGURE 1-1: PIC18F2331/2431 (28-PIN) BLOCK DIAGRAM
Data Bus<8>
J} an JL PORTA
24| [_Table Pointer<21> Data Latch 1 RAO/ANO
< RA1/AN1
o i 8 8 Data RAM N < RA2/AN2/VREF-/CAP1/INDX
inc/dec logi 768 bytes — n RA3/AN3/VREF+/CAP2/QEA
21 (768 bytes) 4 RA4/AN4/CAP3/QEB
21 Address Latch 4 0SC2/CLKO/RAB
+— ] OSC1/CLKI/RA7
Address Lateh || 1 20 PCLATU[PCLATH ﬁ 12
Program Address<12>
el p »
Program Counter a4 12 4 PORTB REO/PWMO
Data Latch
t FSRO] |[Bank o, F| RB1/PWM1
3T Lovel Siack FSR1 RB2/PWM2
FSR2 17 i RB3/PWM3
I t — RB4/KBIO/PWMS5
16 i RB5/KBI1/PWM4/PGM
'rl‘ggi‘gc RB6/KBI2/PGC
RB7/KBI3/PGD
8
PoRTC
l < RCO/T10SO/T1CKI
< RC1/T10SI/CCP2/FLTA
- RC2/CCP1
LI < RC3/TOCKI/T5CKI/INTO
< RC4/INT1/SDI/SDA
Instruction |- < RC5/INT2/SCK/SCL
Decode & < RCB/TX/CK/SS
Control RC7/RX/DT/SDO
e :
0SC2/CLKO Tror 8
OSCICLKI | fa=nf o Miming Lt Oscillator BToP] W Ke==2>
Start-up Timer 8 8
T1osS! {} Power-on \—8/
T10S0 i PLL Reset v J;
X = Watchdog ; ALU<8>
Timer
Precision B -out 8
Band Gap "Rosot L .|| PoRTE
Reference
__ Power-Managed
MCLRNPP& Mode Logic Ll
T
INTRC
osC X MctRver
VDD, Vss &
Timer0 Timer1 Timer2 Timer5 Sy HSA1D°(':B“ «—X] AVDD, AVss
h
Data EE s, Synohronous EUSART PCPWM MFM
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PIC18F2331/2431/4331/4431

FIGURE 1-2: PIC18F4331/4431 (40/44-PIN) BLOCK DIAGRAM
Data Bus<8>
Jﬁ an PORTA
p RAO/ANO
21 Table Pointer<21> Data Latch < RA1/AN1
= 1 I R RA2/AN2/VREF-/CAP1/INDX
8 18 Data RAM LLUL | 1 RA3/AN3/VREF+/CAP2/QEA
21 inc/dec logic (768 bytes) T 1 RA4/AN4/CAP3/QEB
1 Aadees T b RAS5/ANS5/LVDIN
ess Latc| 0OSC2/CLKO/RA6
Address Latch || 20 PCLATU[PCLATH ﬁ 12 4—X] OSC1/CLKIIRA7
Address<12>
Program Memory AN
Program Counter 12ﬁ 4ﬁ PORTB
Data Latch RBO/PWMO
t FSRO |[Bank 0, F RB1/PWM1
37 Lovel Stack FSR1 RB2/PWM2
FSR2 128 (Ll RB3/PWM3
T RB4/KBIO/PWM5
16 RB5/KBI1/PWM4/PGM
RB6/KBI2/PGC
RB7/KBI3/PGD
PORTC
RCO/T10SO/T1CKI
l4—=| RC1/T10SI/CCP2/FLTA
4+—{X| RC2/CCP1/FLTB
LI 4—=DX] RC3/TOCKIT5CKI/INTO®
M l4+—=| RC4/INT1/SDI/SDA®)
Instruction |- 4—=P<| RC5/INT2/SCK/SCLE)
Decode & |+— X| RC6/TX/CK/SS
Control RC7/RX/DT/SDO
0SC2ICLKO P"T"."er'“p PORTD
imer p RDO/ITOCKI/T5CKI
Timing ; 4 RD1/SDO
OSC1/CLKI ; Oscillator N
<K= Generation [<— Startup Timer +—»[X] RD2/SDI/SDA
T10SI L +—= [X] RD3/SCK/SCL
{} Power-on i 1 X| RD4/FLTA®
15550 Reset 4+—=[X]| RD5/PWM4A)
4xPLL K= Watchdo +—[X] RD6/PWME
o 9 RD7/PWM7
Precision Brown-out 8
Band Gap ——>f Reset " PORTE
Reference 1
- Power-Managed & REO/ANG
MCLRIVPPRY] Mode Logic L X RE1/AN7
INTRC X Re2/ANS
osc X MCLRVPP/RE3™
VDD, Vss &
Timer0 Timer1 Timer2 Timer5 = HSA1D°(':B“ <—{X] AvDD, Avss
h
Data EE o Sé’;‘;iarfggr‘t’s EUSART PCPWM MFM
Note 1: RES3is available only when MCLR is disabled.
2: RD4 is the alternate pin for FLTA.
3: RC3, RC4 and RC5 are alternate pins for TOCKI/T5CKI, SDI/SDA, SCK/SCL, respectively.
4: RD5 is the alternate pin for PWM4.

© 2010 Microchip Technology Inc.
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PIC18F2331/2431/4331/4431

TABLE 1-2: PIC18F2331/2431 PINOUT 1/0 DESCRIPTIONS

Pin Number |
Pin Name Pin | Butfer Description
SOoIC
MCLR/VpPpP 1 26 Master Clear (input) or programming voltage (input).

MCLR | ST Master Clear (Reset) input. This pin is an active-low
Reset to the device.

VPP P High-voltage ICSP™ programming enable pin.

OSC1/CLKI/RA7 9 6 Oscillator crystal or external clock input.

0scC1 | ST Oscillator crystal input or external clock source input.
ST buffer when configured in RC mode; CMOS otherwise.

CLKI I |CMOS| External clock source input. Always associated with pin
function OSC1. (See related OSC1/CLKI, OSC2/CLKO
pins.)

RA7 /10 | TTL General purpose /O pin.

OSC2/CLKO/RA6 10 7 Oscillator crystal or clock output.

0SC2 (0] — Oscillator crystal output. Connects to crystal or
resonator in Crystal Oscillator mode.

CLKO (e} — In RC mode, OSC2 pin outputs CLKO, which has 1/4
the frequency of OSC1 and denotes the instruction
cycle rate.

RA6 /10 | TTL General purpose /O pin.

PORTA is a bidirectional I/O port.

RAO/ANO 2 27

RAO /10 | TTL Digital 1/0.

ANO I |Analog| Analog Input 0.
RA1/AN1 3 28

RA1 /10 | TTL Digital 1/0.

ANA1 I |Analog| Analog Input 1.
RA2/AN2/VREr-/CAP1/INDX| 4 1

RA2 /10 | TTL Digital 1/0.

AN2 I |Analog| Analog Input 2.

VREF- I |Analog| A/D reference voltage (low) input.

CAP1 | ST Input Capture Pin 1.

INDX | ST Quadrature Encoder Interface index input pin.

RA3/AN3/VREF+/CAP2/QEA| 5 2

RA3 /10 | TTL Digital I/0.

AN3 I |Analog| Analog Input 3.

VREF+ I |Analog| A/D reference voltage (high) input.

CAP2 | ST Input Capture Pin 2.

QEA | ST Quadrature Encoder Interface Channel A input pin.

RA4/AN4/CAP3/QEB 6 3

RA4 /10 | TTL Digital 1/0.

AN4 I |Analog| Analog Input 4.

CAP3 | ST Input Capture Pin 3.

QEB | ST Quadrature Encoder Interface Channel B input pin.

Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
O = Output P = Power
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PIC18F2331/2431/4331/4431

TABLE 1-2: PIC18F2331/2431 PINOUT I/O DESCRIPTIONS (CONTINUED)
Pin Number
Pin Name Pin | Buffer Description
SOIC
PORTB is a bidirectional I/0 port. PORTB can be software
programmed for internal weak pull-ups on all inputs.

RBO/PWMO 21 18

RBO /10 | TTL Digital I/0.

PWMO o] TTL PWM Output 0.
RB1/PWM1 22 19

RB1 /10 | TTL Digital I/0.

PWM1 o] TTL PWM Output 1.
RB2/PWM2 23 20

RB2 /10 | TTL Digital I/0.

PWM2 o] TTL PWM Output 2.
RB3/PWM3 24 21

RB3 /10 | TTL Digital I/0.

PWM3 o] TTL PWM Output 3.
RB4/KBI0O/PWM5 25 22

RB4 /10 | TTL Digital I/0.

KBIO | TTL Interrupt-on-change pin.

PWM5 0] TTL PWM Output 5.
RB5/KBI1/PWM4/PGM 26 23

RB5 /10 | TTL Digital I/0.

KBI1 | TTL Interrupt-on-change pin.

PWM4 o] TTL PWM Output 4.

PGM 110 ST Single-Supply ICSP™ Programming entry pin.
RB6/KBI2/PGC 27 24

RB6 /10 | TTL Digital I/0.

KBI2 | TTL Interrupt-on-change pin.

PGC 110 ST In-Circuit Debugger and ICSP programming clock pin.
RB7/KBI3/PGD 28 25

RB7 /10 | TTL Digital I/0.

KBI3 | TTL Interrupt-on-change pin.

PGD 110 ST In-Circuit Debugger and ICSP programming data pin.

Legend: TTL = TTL compatible input
ST = Schmitt Trigger input with CMOS levels

O = Output

CMOS = CMOS compatible input or output
| = Input
P = Power

© 2010 Microchip Technology Inc.
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PIC18F2331/2431/4331/4431

TABLE 1-2: PIC18F2331/2431 PINOUT 1/0 DESCRIPTIONS (CONTINUED)

Pin Number
Pin Name Pin | Buffer Description
SoIC
PORTC is a bidirectional 1/0O port.

RCO/T10SO/T1CKI 11 8

RCO /10 | ST Digital 1/0.

T10S0O (0] — Timer1 oscillator output.

T1CKI | ST Timer1 external clock input.
RC1/T10SI/CCP2/FLTA 12 9

RC1 /10 | ST Digital 1/0.

T10SI I |Analog| Timer1 oscillator input.

CCP2 110 ST Capture 2 input, Compare 2 output, PWM2 output.

FLTA | ST Fault interrupt input pin.
RC2/CCP1 13 10

RC2 /10 | ST Digital 1/0.

CCP1 110 ST Capture 1 input/Compare 1 output/PWM1 output.
RC3/TOCKI/T5CKI/INTO 14 11

RC3 /10 | ST Digital 1/0.

TOCKI | ST TimerO0 alternate clock input.

T5CKI | ST Timer5 alternate clock input.

INTO | ST External Interrupt 0.
RC4/INT1/SDI/SDA 15 12

RC4 /0 | ST Digital I/0.

INT1 | ST External Interrupt 1.

SDI | ST SPI data in.

SDA /o | I2C I2C™ data /0.
RC5/INT2/SCK/SCL 16 13

RC5 /10 | ST Digital 1/0.

INT2 | ST External Interrupt 2.

SCK 110 ST Synchronous serial clock input/output for SPI mode.

SCL 110 | 12C Synchronous serial clock input/output for 12C mode.
RC6/TX/CK/SS 17 | 14

RC6 /10 | ST Digital 1/0.

X (0] — EUSART asynchronous transmit.

CK 110 ST EUSART synchronous clock (see related RX/DT).

SS | TTL SPI slave select input.
RC7/RX/DT/SDO 18 15

RC7 /0 | ST Digital I/0.

RX | ST EUSART asynchronous receive.

DT 110 ST EUSART synchronous data (see related TX/CK).

SDO (0] — SPI data out.
Vss 8,19 [5,16| P — | Ground reference for logic and 1/O pins.
VDD 7,20 (4,17 P — | Positive supply for logic and I/O pins.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output

ST = Schmitt Trigger input with CMOS levels | = Input
O = Output P = Power
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TABLE 1-3: PIC18F4331/4431 PINOUT I/0 DESCRIPTIONS

Pin Name Pin Number Pin | Butfer Description
PDIP | TQFP | QFN | Type | Type P
MCLR/VPP/RE3 1 18 18 Master Clear (input) or programming voltage (input).
MCLR | ST Master Clear (Reset) input. This pin is an active-low
Reset to the device.
VPP P Programming voltage input.
RE3 | ST Digital input. Available only when MCLR is disabled.
OSC1/CLKI/RA7 13 30 32 Oscillator crystal or external clock input.
0scC1 | ST Oscillator crystal input or external clock source input.
ST buffer when configured in RC mode; CMOS otherwise.
CLKI I |CMOS| External clock source input. Always associated with pin
function OSC1. (See related OSC1/CLKI, OSC2/CLKO
pins.)
RA7 /10 | TTL General purpose I/O pin.
OSC2/CLKO/RA6 14 31 33 Oscillator crystal or clock output.
0SC2 (0] — Oscillator crystal output. Connects to crystal or resonator
in Crystal Oscillator mode.
CLKO (0] — In RC mode, OSC2 pin outputs CLKO, which has 1/4 the
frequency of OSC1 and denotes the instruction cycle rate.
RA6 /10 | TTL General purpose /O pin.

Legend: TTL = TTL compatible input
ST = Schmitt Trigger input with CMOS levels
O = Output

CMOS = CMOS compatible input or output
| = Input
P = Power

Note 1: RC3 is the alternate pin for TOCKI/T5CKI; RC4 is the alternate pin for SDI/SDA; RC5 is the alternate pin

for SCK/SCL; RCY7 is the alternate pin for SDO.
2: RD4 is the alternate pin for FLTA.
3: RD5 is the alternate pin for PWM4.

© 2010 Microchip Technology Inc.
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PIC18F2331/2431/4331/4431

TABLE 1-3: PIC18F4331/4431 PINOUT 1/0 DESCRIPTIONS (CONTINUED)

Pin Name Pin Number Pin | Butfer Description
PDIP | TQFP | QFN | Type | Type P
PORTA is a bidirectional I/O port.

RAO/ANO 2 19 19

RAO /O | TTL Digital I/0.

ANO I |Analog| Analog Input 0.
RA1/AN1 3 20 20

RA1 /O | TTL Digital I/0.

AN1 I |Analog| Analog Input 1.
RA2/AN2/VREF-/ICAP1/| 4 21 21
INDX

RA2 /O | TTL Digital I/0.

AN2 I |Analog| Analog Input 2.

VREF- I |Analog| A/D reference voltage (low) input.

CAP1 | ST Input Capture Pin 1.

INDX I ST Quadrature Encoder Interface index input pin.
RAS3/AN3/VREF+/ 5 22 22
CAP2/QEA

RA3 /O | TTL Digital I/0.

AN3 I |Analog| Analog Input 3.

VREF+ I |Analog| A/D reference voltage (high) input.

CAP2 | ST Input Capture Pin 2.

QEA | ST Quadrature Encoder Interface Channel A input pin.
RA4/AN4/CAP3/QEB | 6 23 23

RA4 /O | TTL Digital I/0.

AN4 I |Analog| Analog Input 4.

CAP3 | ST Input Capture Pin 3.

QEB | ST Quadrature Encoder Interface Channel B input pin.
RA5/AN5/LVDIN 7 24 24

RAS5 /O | TTL Digital I/0.

AN5 | |Analog| Analog Input 5.

LVDIN I |Analog| Low-Voltage Detect input.

Legend: TTL = TTL compatible input
ST = Schmitt Trigger input with CMOS levels
O = Output
Note 1: RCS3 is the alternate pin for TOCKI/T5CKI; RC4 is the alternate pin for SDI/SDA; RC5 is the alternate pin
for SCK/SCL; RCY7 is the alternate pin for SDO.

2: RDA4 is the alternate pin for FLTA.

3: RD5 is the alternate pin for PWM4.

CMOS = CMOS compatible input or output
| = Input
P = Power
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PIC18F2331/2431/4331/4431

TABLE 1-3: PIC18F4331/4431 PINOUT 1/0 DESCRIPTIONS (CONTINUED)

Pin Name Pin Number Pin | Butfer Description
PDIP | TQFP | QFN | Type | Type P
PORTB is a bidirectional I/O port. PORTB can be software
programmed for internal weak pull-ups on all inputs.

RBO/PWMO 33 8 9

RBO /O | TTL Digital 1/0.

PWMO (0] TTL PWM Output 0.
RB1/PWM1 34 9 10

RB1 /O | TTL Digital 1/0.

PWM1 (0] TTL PWM Output 1.
RB2/PWM2 35 10 11

RB2 /O | TTL Digital 1/0.

PWM2 (0] TTL PWM Output 2.
RB3/PWM3 36 11 12

RB3 /O | TTL Digital 1/0.

PWM3 (0] TTL PWM Output 3.
RB4/KBI0/PWM5 37 14 14

RB4 /O | TTL Digital 1/0.

KBIO | TTL Interrupt-on-change pin.

PWM5 o] TTL PWM Output 5.
RB5/KBI1/PWM4/ 38 15 15
PGM

RB5 /O | TTL Digital I/0.

KBI1 | TTL Interrupt-on-change pin.

PWM4 o] TTL PWM Output 4.

PGM I/0 ST Single-Supply ICSP™ Programming entry pin.
RB6/KBI2/PGC 39 16 16

RB6 /O | TTL Digital I/0.

KBI2 | TTL Interrupt-on-change pin.

PGC I/0 ST In-Circuit Debugger and ICSP programming clock pin.
RB7/KBI3/PGD 40 17 17

RB7 /O | TTL Digital 1/0.

KBI3 | TTL Interrupt-on-change pin.

PGD I/O ST In-Circuit Debugger and ICSP programming data pin.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output

ST = Schmitt Trigger input with CMOS levels | = Input
O = Output P = Power

Note 1: RC3 is the alternate pin for TOCKI/T5CKI; RC4 is the alternate pin for SDI/SDA; RC5 is the alternate pin
for SCK/SCL; RCY7 is the alternate pin for SDO.

2: RD4 is the alternate pin for FLTA.
3: RDS5 is the alternate pin for PWM4.
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TABLE 1-3: PIC18F4331/4431 PINOUT 1/0 DESCRIPTIONS (CONTINUED)

Pin N Pin Number Pin | Buffer Descripti
in Name PDIP | TQFP | QFN | Type | Type escription
PORTC is a bidirectional 1/O port.
RCO/T10SO/T1CKI 15 32 34
RCO I/0 ST Digital 1/0.
T10S0O (0] — Timer1 oscillator output.
T1CKI | ST Timer1 external clock input.
RC1/T10SI/CCP2/ 16 35 35
FLTA
RC1 I/0 ST Digital 1/0.
T10SI I |CMOS| Timer1 oscillator input.
CCP2 I/0 ST Capture 2 input, Compare 2 output, PWM2 output.
FLTA | ST Fault interrupt input pin.
RC2/CCP1/FLTB 17 | 36 | 36
RC2 I/0 ST Digital I/0.
CCP1 I/0 ST Capture 1 input/Compare 1 output/PWM1 output.
FLTB | ST Fault interrupt input pin.
RC3/TOCKI/T5CKI/ 18 37 37
INTO
RC3 I/0 ST Digital I/0.
TocKIM | ST TimerQ alternate clock input.
T5CKIM | ST Timer5 alternate clock input.
INTO | ST External Interrupt 0.
RC4/INT1/SDI/SDA 23 42 42
RC4 I/0 ST Digital 1/0.
INT1 | ST External Interrupt 1.
spi™M [ ST SPI data in.
SDAM /0 | I1’°C I2C™ data I/0.
RC5/INT2/SCK/SCL | 24 43 43
RC5 I/0 ST Digital I/0.
INT2 | ST External Interrupt 2.
sck® 1/0 ST Synchronous serial clock input/output for SPI mode.
scLM 1/0 12c Synchronous serial clock input/output for 12C mode.
RCB/TX/CK/SS 25 | 44 | 44
RC6 I/0 ST Digital I/0.
X (0] — EUSART asynchronous transmit.
CK I/O ST EUSART synchronous clock (see related RX/DT).
SS | ST SPI slave select input.
RC7/RX/DT/SDO 26 1 1
RC7 I/0 ST Digital 1/0.
RX | ST EUSART asynchronous receive.
DT I/O ST EUSART synchronous data (see related TX/CK).
sboM o | — SPI data out.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
O = Output P = Power

Note 1: RC3 is the alternate pin for TOCKI/T5CKI; RC4 is the alternate pin for SDI/SDA; RC5 is the alternate pin
for SCK/SCL; RCY7 is the alternate pin for SDO.

2: RDA4 is the alternate pin for FLTA.
3: RD5 is the alternate pin for PWM4.
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TABLE 1-3: PIC18F4331/4431 PINOUT 1/0 DESCRIPTIONS (CONTINUED)

Pin Name Pin Number Pin | Buffer Description
PDIP | TQFP| QFN | Type | Type P
PORTD is a bidirectional 1/O port.

RDO/TOCKI/T5CKI 19 38 38

RDO 1/0 ST Digital 1/0.

TOCKI | ST TimerQ external clock input.

T5CKI | ST Timer5 input clock.
RD1/SDO 20 39 39

RD1 1/0 ST Digital 1/0.

spoM (0] — SPI data out.
RD2/SDI/SDA 21 40 40

RD2 1/0 ST Digital 1/0.

spi [ ST SPI data in.

SDAM /O | ST I2C™ data I/0.
RD3/SCK/SCL 22 41 41

RD3 1/0 ST Digital 1/0.

sck® 1/0 ST Synchronous serial clock input/output for SPI mode.

scLM /O | ST Synchronous serial clock input/output for 12C mode.
RD4/FLTA 27 2 2

RD4 1/0 ST Digital 1/0.

FLTA®@ | ST Fault interrupt input pin.
RD5/PWM4 28 3 3

RD5 1/0 ST Digital 1/0.

PWM4®) o | TTL PWM Output 4.
RD6/PWM6 29 4 4

RD6 1/0 ST Digital 1/0.

PWM6 (0] TTL PWM Output 6.
RD7/PWM7 30 5 5

RD7 1/0 ST Digital 1/0.

PWM7 (0] TTL PWM Output 7.

Legend: TTL = TTL compatible input
ST = Schmitt Trigger input with CMOS levels
O = Output
Note 1: RCS3 is the alternate pin for TOCKI/T5CKI; RC4 is the alternate pin for SDI/SDA; RC5 is the alternate pin
for SCK/SCL; RCY7 is the alternate pin for SDO.

2: RDA4 is the alternate pin for FLTA.

3: RD5 is the alternate pin for PWM4.

CMOS = CMOS compatible input or output
| = Input
P = Power
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PIC18F2331/2431/4331/4431

TABLE 1-3: PIC18F4331/4431 PINOUT 1/0 DESCRIPTIONS (CONTINUED)

Pin Name Pin Number Pin | Butfer Description
PDIP | TQFP | QFN | Type | Type i
PORTE is a bidirectional I/O port.

REO/ANG6 8 25 25

REO I/O ST Digital 1/0.

ANG I |Analog| Analog Input 6.
RE1/AN7 9 26 26

RE1 I/O ST Digital 1/0.

AN7 | |Analog| Analog Input?7.
RE2/AN8 10 27 27

RE2 I/0 ST Digital 1/0.

AN8 | |Analog| Analog Input 8.
Vss 12, | 6,29 [6,30,| P — | Ground reference for logic and 1/O pins.

31 31
VDD 1, | 7,28 | 7,8, P — | Positive supply for logic and 1/O pins.
32 28, 29
NC — (12,13, 13 NC NC [No connect.
33,34
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
O = Output P = Power

Note 1: RC3 is the alternate pin for TOCKI/T5CKI; RC4 is the alternate pin for SDI/SDA; RC5 is the alternate pin
for SCK/SCL; RCY7 is the alternate pin for SDO.

2: RDA4 is the alternate pin for FLTA.
3: RDS5 is the alternate pin for PWM4.
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PIC18F2331/2431/4331/4431

2.0 GUIDELINES FOR GETTING
STARTED WITH PIC18F
MICROCONTROLLERS

2.1 Basic Connection Requirements

Getting started with the PIC18F2331/2431/4331/4431
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”)
» All AVDD and AVss pins, regardless of whether or
not the analog device features are used
(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:

* PGC/PGD 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

Note: The AVDD and AVSS pins must always be
connected, regardless of whether any of
the analog modules are being used.

The minimum mandatory connections are shown in
Figure 2-1.

FIGURE 2-1: RECOMMENDED

MINIMUM CONNECTIONS

c2(M

VDD
8 3
> >

R1
R2
MCLR
VDD
C1 1
1 PIC18FXXXX c3™
= Vssi
el |V
ceM
iVDD
[m] 2]
s ¢ 2 3
2 = s =
05}# b‘”

Key (all values are recommendations):

C1 through C6: 0.1 pF, 20V ceramic

R1: 10 kQ

R2: 100Q to 470Q

Note 1: The example shown is for a PIC18F device
with five VDD/VsSs and AVDD/AVSS pairs.
Other devices may have more or less pairs;

adjust the number of decoupling capacitors
appropriately.
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