N

MICROCHIP

Pl C18F23K 20/24K 20/25K 20/26K 20
43K 20/44K 20/45K 20/46K 20

Data Sheet

Flash Microcontrollers
with 10-Bit A/D and nanoWatt Technology

Preliminary DS41303 D



Note the following details of the code protection feature on Microchip devices:

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

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

intended manner and under normal conditions.

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

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

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

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

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

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and may be superseded by updates.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

PIC18F2XK20/4XK20

28/40/44-Pin Flash Microcontrollerswith
10-Bit A/D and nanoWatt Technology

Power-Managed Modes:

* Run: CPU on, Peripherals on

« Idle: CPU off, Peripherals on

» Sleep: CPU off, Peripherals off

* Idle Mode Currents Down to 1.0 pA, typical

» Sleep Mode Current Down to 0.1 pA, typical
 Timerl Oscillator: 1.0 pA, 32 kHz, 1.8V, typical
» Watchdog Timer: 2.0 pA, 1.8V, typical

» Two-Speed Oscillator Start-up

Peripheral Highlights:

« High-Current Sink/Source 25 mA/25 mA
» Three Programmable External Interrupts
 Four Independent Input-Change Interrupts
8 Independent Weak Pull-ups
* Programmable Slew Rate
» Capture/Compare/PWM (CCP) module
» Enhanced Capture/Compare/PWM (ECCP)
module:
- One, two or four PWM outputs
- Selectable polarity
- Programmable dead time
- Auto-Shutdown and Auto-Restart
» Master Synchronous Serial Port (MSSP) module
supporting 3-wire SPI (all 4 modes) and 12C™
Master and Slave modes with address mask
» Enhanced Addressable USART module:
- Supports RS-485, RS-232 and LIN/J2602
- RS-232 operation using internal oscillator
block (no external crystal required)
- Auto-Wake-up on Break
- Auto-Baud Detect
 10-bit, up to 14-Channel Analog-to-Digital
Converter module (ADC):
- Auto-acquisition capability
- Conversion available during Sleep
- Internal 1.2V Fixed Voltage Reference (FVR)
channel
- Independent input multiplexing
« Dual Analog Comparators:
- Rail-to-rail operation
- Independent input multiplexing
« Programmable On-Chip Voltage Reference
(CVREF) module (% of VDD)

Flexible Oscillator Structure:

» Four Crystal modes, up to 64 MHz
» 4X Phase Lock Loop (available for crystal and
internal oscillators)
» Two External RC modes, up to 4 MHz
« Two External Clock modes, up to 64 MHz
« Internal Oscillator Block:
- 8 user selectable frequencies, from 31 kHz to
16 MHz
- Provides a complete range of clock speeds
from 31 kHz to 64 MHz when used with PLL
- User tunable to compensate for frequency drift
» Secondary Oscillator using Timerl @ 32 kHz
 Fail-Safe Clock Monitor:
- Allows for safe shutdown if primary or secondary
oscillator stops

Special Microcontroller Features:

» C Compiler Optimized Architecture:
- Optional extended instruction set designed to
optimize re-entrant code
» Self-Programmable under Software Control
* Priority Levels for Interrupts
» 8 x 8 Single-Cycle Hardware Multiplier
« Extended Watchdog Timer (WDT):
- Programmable period from 4 ms to 131s
* Single-Supply 3V In-Circuit Serial
Programming™ (ICSP™) via two pins
« In-Circuit Debug (ICD) via Two Pins
» Operating Voltage Range: 1.8V to 3.6V
* Programmable 16-Level High/Low-Voltage
Detection (HLVD) module:
- Supports interrupt on High/Low-Voltage
Detection
* Programmable Brown-out Reset (BOR):
- With software enable option

© 2008 Microchip Technology Inc.
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PIC18F2XK20/4XK20

Program Memory Data Memory 10-bit CCP/ MSSP E )
Device | Flash |# Single-word | SRAM|EEPROM [/O®| AD | ECCP Master| & | Comp. | g
(bytes) | Instructions |(bytes)| (bytes) @ | pwm) | SPI | 2o o
PIC18F23K20 8K 4096 512 256 25 11 1/1 Y Y 1 2 1/3
PIC18F24K20| 16K 8192 768 256 25 11 1/1 Y Y 1 2 1/3
PIC18F25K20| 32K 16384 1536 256 25 11 1/1 Y Y 1 2 1/3
PIC18F26K20 64k 32768 3936 1024 25 11 1/1 Y Y 1 2 1/3
PIC18F43K20 8K 4096 512 256 36 14 1/1 Y Y 1 2 1/3
PIC18F44K20| 16K 8192 768 256 36 14 1/1 Y Y 1 2 1/3
PIC18F45K20| 32K 16384 1536 256 36 14 1/1 Y Y 1 2 1/3
PIC18F46K20 64k 32768 3936 1024 36 14 1/1 Y Y 1 2 1/3

Note 1: One pinis input only.
2:  Channel count includes internal fixed voltage reference channel.
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PIC18F2XK20/4XK20

Pin Diagrams

28-pin PDIP, SOIC, SSOP

MCLR/VPP/RE3 —[]°1 - 28[ ] =— RB7/KBI3/PGD
RAO/ANO/C12INO- =[] 2 27[] = RB6//KBI2/PGC
RAL/AN1/C12IN1- =—= [] 3 26[] =— RB5/KBI1/PGM

RA2/AN2/VREF-/CVREF/C2IN+ <—=[| 4 25[ ] <—= RB4/KBIO/AN11/P1D
RAZANZVRErHCIING =[] 5 K & & &  24[] < RB3/AN9/C12IN2-/CCP2(D)
RA4TOCKIICIOUT =[] 6 £ X 5§ 23] < RB2INT2/ANS/P1B
RAS/AN4/SS/HLVDIN/C20UT =[] 7 (N (N N &N 22[ | = RBI/INT1/AN10/C12IN3-/P1C
vss —=[] 8 ®© 0 ® © 21[] <—= RBO/INTO/FLTO/AN12
OSCL/CLKIN/RA7 =—=[]19 O OO O 20[]=<—VoD
OSC2/CLKOUT/RA6 =—[]10 @ o o a 19/ ] <—Vss
RCO/T10SO/T13CKI =—[11 18[] <= RC7/RX/DT
Rc1/T10SlI/ICCP2®) <—[12 17[] <= RC6/TX/CK
RC2/CCP1/P1A =—[]13 16[ ] < RC5/SDO
RC3/SCK/SCL =—=[|14 15[ ] <—= RCA4/SDI/SDA
40-pin PDIP _ U

MCLR/VPP/RE3 —[] 1 40 [1 =—» RB7/KBI3/PGD
RAO/ANO/C12INO- <«—[] 2 39 [] «<— RB6/KBI2/PGC
RAL/AN1/C12IN1- <—[] 3 38 [] <— RB5/KBI1/PGM

RA2/AN2/VREF-/CVREFIC2IN+ <[] 4 37 [1 =—» RB4/KBIO/AN1L
RA3/AN3/VREF+/C1IN+ <—= []5 36 [1 «——» RB3/AN9/C12IN2-/CCP2()
RA4/TOCKI/CLIOUT <[] 6 35 [] <—» RB2/INT2/ANS
RA5/AN4/SS/HLVDIN/C20UT <—[] 7 34 [1 <— RB1/INT1/AN10/C12IN3-
REO/RD/AN5 <——[8 © © o o 33[]<— RBO/INTO/FLTO/AN12
REVWRIANG <—=[9 T Y Y 320 <«— Voo
RE2/CS/AN7 «<—=[]10 @ 10 Q 310 <«—Vss
VDD —» []11 L L L W 30[]<—> RD7/PSP7/P1D
vss — 12 89 %R 590 <> RDE/PSPE/PLC
OSCL/CLKIN/RA7 == []13 O O O O 28 [] < RD5/PSP5/P1B
OSC2/CLKOUT/RA6 <[] 14 O O O O 57 «—» RD4/PSP4
RCO/T10SO/T13CKI <«— [] 15 26 [] <— RC7/RX/DT
RcuT108I/ICCP2M) «—» ] 16 25 [] =<— RCB/TX/CK
RC2/CCP1/P1A <«—» O 17 24 [[] «<— RC5/SDO
RC3/SCK/SCL <— [] 18 23 [1 «—» RC4/SDI/SDA
RDO/PSP0 <— [] 19 22 [] =——» RD3/PSP3
RD1/PSP1 <—»[] 20 21 [1 =——» RD2/PSP2
9
zg ., &
IS b=l
28-pin QFN SRR
ER- R E=N=)
ZZ 2oommom
IS EX X XX
JdS |A~NOo BT
< < ‘U mommo
re|Sxrxxowo
PHILEH
28272625242322
RA2/AN2/VREF-/CVREF/C2IN+ <> | 1 @ 211 <— RB3/AN9/C12IN2-/cCP2()
RA3/AN3/VREF+/CLIN+ < | 2 PIC18F23K20 20] <— RB2/INT2/AN8/P1B
RA4/TOCKI/CIOUT =— | 3 pP|C18F24K20 191 =— RB1/INT1/AN10/C12IN3-/P1C
RA5/AN4/SS/HLVDIN/CZ(3/L;‘IS'<__: 4 PIC18F25K 20 18 | <— RBO/INTO/FLTO/AN12
5 17| <— VoD
OSC1/CLKIN/RA7 —» | g PIC18F26K20 15[ <— vss
OSC2/CLKOUT/RAG6 -— | 7 15| <=— RC7/RX/DT
8 91011121314
23 T 4<0x
HeLiganx
Eoa 5085
0=zQa%x§
NNO S
geoge
4
B —
Note 1: RB3is the alternate pin for CCP2 multiplexing. 8 8
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PIC18F2XK20/4XK20

Pin Diagrams (Cont.’d)

44-pin TQFP g
455
< O& 0
X pgoadol35
So=Raanaxnd
XOQOOHHO O
£0vaaaanop
OO NAOMN A
[SRSNSRaNaNaNaRONORENG]
FrrXrrr¥rx =
TONHODNDONOLWS
FTITTTOOOOONOM
RC7/RX/DT -1 1 O 33 NC
RD4/PSP4 <—»[T1T] 2 32T <—> RCO/T10SO/T13CKI
RD5/PSP5/P1B <> 143 31 <— OSC2/CLKOUT/RA6
RD6/PSP6/P1C <+ >[I 4 PIC18F43K20 30— <—= OSC1/CLKIN/RA7
RD7/PSP7/P1D <—=[10]5 PIC18F44K20 29T <— Vss
Vss —*>[CIO6 28T 1<— VDD ___
Vbp —= LT 7 PIC18F45K20 270 <—= RE2/CS/AN7
RBO/INTO/FLTO/AN12 <—C1r{s  PIC18F46K20 26[TT1 <—= RE1/WR/ANG
RBL/INT1/AN10/C12IN3- <—=[I0 9 251 <—= REO/RD/AN5
RB2/INT2/AN8 <—=[TT] 10 2411 <—= RA5/AN4/SS/HLVDIN/C20UT
1 [TT ] -—»
RB3/AN9/C12IN2-/CCP2() <—=[TT] 11(\I <O~ D OO N23 RA4/TOCKI/C1OUT
A A A A AN NN
oodsoaomd L+ +
zz;%wwgggzz
22223303
SHN® g HAHEY
oo >09 L F
v X ¥ ¥ rSd&u
IoON|IZ2 8 x
R EEE
TETTEERES
)
<
zZ
N
<
o AN —
55
o @
< 35 0E
v 0 D559
So2payggvadg
XA ONHOO S
. | Ny N TS
44-pin QFN 360882388003
Frrrry¥rrx¥xc
P
@ TOHONTHODONOLY
TFTTTTONO OO O®
RC7/RX/IDT <—=] 1 33] =— OSC2/CLKOUT/RA6
RD4/PSP4 <—»] 2 32| <—= OSC1/CLKIN/RA7
RD5/PSP5/P1B <-—>) 3 31] < Vss
RD6/PSP6/PIC =)  PIC18F43K20 30| <— vss
RD7/PSP7/PID <=—=|5  PIC18F44K20 29] <— VoD
Vss —=| g 28] <— Vbp ___
VDD b PIC18F45K20 57 RE2/CS/AN7
VoD —»| 8 PIC18F46K20 26] = RE1/WR/AN6
RBO/INTO/FLTO/AN12 «—= ] 9 25] < REO/RD/AN5
RB1/INT1/AN10/C12IN3- <] 10 24] <= RA5/AN4/SS/HLVDIN/C20UT
RB2/INT2/AN8 <—»| 11 23] <—= RA4/TOCKI/C10UT
NMITHDONWOOD O AN
IR
S OoOdsS0oOomys L+ +
XzZpoooWggzz
o ZaaoEg5SNe
O S3d8TauQ0
o S S22 a OOLCTF
S pooao>QL Wit
§ ¥X¥xpodey
S F@sppizos
8 @ EEE%Z
> > <
2 52
3 g
Q S
Note 1: RB3is the alternate pin for CCP2 multiplexing. & é
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PIC18F2XK20/4XK20

TABLE 1: PIC18F4XK20 PIN SUMMARY
AREE s [ 32 85| 2 || 2]5s]|
Slelz| 2| 2| 8|8 |82 8| & |&|;:]3 :
a 9 o) < g E w a = = %] E T oM
(@]
2 19 19 RAO ANO | C12INO- | — — — — — — — — —
20 | 20 RAL AN1 | C12IN1- | — — — — — — — — —
4 21 21 RA2 AN2 C2IN+ | VREF-/ — — — — — — — —
CVREF
5 22 22 RA3 AN3 C1IN+ VREF+ — — — — — — — —
23 23 RA4 clouT | — — — — TOCKI — — — —
24 | 24 RA5 AN4 | C20UT [HLVDIN| — — SS — — — — —
14 | 31 33 RA6 — — — — — — — — — — 0Ssc2/
CLKOUT
13 30 | 32 RA7 — — — — — — — — — — OSC1/CLKIN
33 8 9 RBO AN12 — — FLTO — — — — INTO Yes —
34 9 10 RB1 AN10 | C12IN3-| — — — — — — INT1 Yes —
35 10 11 RB2 AN8 — — — — — — — INT2 Yes —
36 11 12 RB3 AN9 | C12IN2- | — |ccp2®| — — — — — Yes —
37 14 14 RB4 AN11 — — — — — — — KBIO Yes —
38 15 15 RB5 — — — — — — — — KBI1 Yes PGM
39 16 16 RB6 — — — — — — — — KBI2 Yes PGC
40 17 17 RB7 — — — — — — — — KBI3 Yes PGD
15 32 34 RCO — — — — — — | 11080/ | — — — —
T13CKI
16 | 35 | 35 RC1 — — — |ccp2@| — — | T108I — — — —
17 36 36 RC2 — — — | ccPy | — — — — — — —
P1A
18 37 37 RC3 — — — — — | sck/ — — — — —
ScL
23 42 42 RC4 — — — — — SDI/ — — — — —
SDA
24 | 43 43 RC5 — — — — — | spbo — — — — —
25 44 | 44 RC6 — — — — |TXICK | — — — — — —
26 1 1 RC7 — — — — |RXDT| — — — — — —
19 38 38 RDO — — — — — — — PSPO — — —
20 | 39 39 RD1 — — — — — — — PSP1 — — —
21 40 | 40 RD2 — — — — — — — PSP2 — — —
22 41 41 RD3 — — — — — — — PSP3 — — —
27 2 2 RD4 — — — — — — — PSP4 — — —
28 3 3 RD5 — — — P1B — — — PSP5 — — —
29 4 4 RD6 — — — P1C — — — PSP6 — — —
30 5 5 RD7 — — — P1D — — — PSP7 — — —
8 25 25 REO AN5 = = = = = = RD = = =
9 26 26 RE1 AN6 — — — — — — WR — — —
10 | 27 27 RE2 AN7 = = = = = = = = = =
1 18 | 18 | RE3® — — — — — — — — — — MCLR/Vep
11 7 7 — — — — — — — — — — — VDD
32 28 28 — — — — — — — — — — — VDD
12 6 6 — — — — — — — — — — — Vss
31 29 30 — — — — — — — — — — — Vss
= NC 8 — — — — — — — — — — — VDD
- NC | 29 — — — — — — — — — — — VDD
= NC | 31 — — — — — — — — — — — Vss

Note 1: CCP2 multiplexed with RB3 when CONFIG3H<0> =0
2: CCP2 multiplexed with RC1 when CONFIG3H<0> = 1
3: Input only.
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PIC18F2XK20/4XK20

TABLE 2 PIC18F2XK20 PIN SUMMARY
() S @ %]
- < o b = o £ o 0 I = = o
a -] o o = 9] [®) < %) [} > > 3 @
- (o4 = o Q 5 O %) %) £ K s = ©
[ c < € © w =2 = = n 2 a ]
o Q 2 w £
o
2 27 RAO ANO | C12INO-
3 28 RAL AN1 | C12IN1-
4 1 RA2 AN2 C2IN+ VREF-/
CVREF
5 2 RA3 AN3 C1IN+ VREF+
6 3 RA4 c1ouUT TOCKI
7 4 RA5 AN4 C20UT | HLVDIN ss
10 7 RA6 osc2/
CLKOUT
9 6 RA7 osci/
CLKIN
21 18 RBO | AN12 FLTO INTO Yes
22 19 RB1 | AN10 | C12IN3- PiC INT1 Yes
23 20 RB2 ANS P1B INT2 Yes
24 21 RB3 AN9 | C12IN2- ccp2® Yes
25 22 RB4 | AN11 P1D KBIO Yes
26 23 RB5 KBI1 Yes PGM
27 24 RB6 KBI2 Yes PGC
28 25 RB7 KBI3 Yes PGD
11 8 RCO T10S0/
T13CKI
12 9 RC1 ccp2@ T10SI
13 10 RC2 CCP1/
P1A
14 11 RC3 SCK/
ScL
15 12 RC4 s/
SDA
16 13 RC5 SDO
17 14 RC6 TX/CK
18 15 RC7 RX/DT
1 26 | RE3® MCLR/
VPP
8 5 Vss
19 16 Vss
20 17 VDD

Note 1: CCP2 multiplexed with RB3 when CONFIG3H<0> =0
2: CCP2 multiplexed with RC1 when CONFIG3H<0> = 1
3: Input only
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