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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor PIC

Core Size 8-Bit

Speed 48MHz

Connectivity I²C, LINbus, SPI, UART/USART

Peripherals Brown-out Detect/Reset, POR, PWM, WDT

Number of I/O 17

Program Memory Size 8KB (4K x 16)

Program Memory Type FLASH

EEPROM Size 256 x 8

RAM Size 256 x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 3.6V

Data Converters A/D 12x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 20-SSOP (0.209", 5.30mm Width)

Supplier Device Package 20-SSOP
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BLE 1-1: DEVICE FEATURES FOR THE PI C18(L)F1XK22 (20-PIN DEVICES)     

Features PIC18F13K22 PIC18LF13K22 PIC18F14K22 PIC18LF14K22

ltage Range (1.8 - 5.5V) 2.3-5.5V 1.8V-3.6V 2.3-5.5V 1.8V-

ogram Memory (Bytes) 8K 16K

ogram Memory (Instructions) 4096 8192

ta Memory (Bytes) 256 512

erating Frequency DC – 64 MHz

terrupt Sources 30

O Ports Ports A, B, C

mers 4

hanced Capture/ Compare/PWM Modules 1

rial Communications MSSP, Enhanced USART

-Bit Analog-to-Digital Module 12 Input Channels

sets (and Delays) POR, BOR, RESET Instruction, Stack Full, Stack Underflow, MCL, WDT
(PWRT, OST)

struction Set 75 Instructions, 83 with Extended Instruction Set 

ckages 20-Pin PDIP, SSOP, SOIC
QFN (4x4x0.9mm)
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BRGH EUSART Baud Rate Generator Register, High Byte 0000 0000 247, 182

BRG EUSART Baud Rate Generator Register, Low Byte 0000 0000 247, 182

REG EUSART Receive Register 0000 0000 247, 175

REG EUSART Transmit Register 0000 0000 247, 172

STA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 0000 0010 247, 179

STA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x 247, 180

ADR EEADR7 EEADR6 EEADR5 EEADR4 EEADR3 EEADR2 EEADR1 EEADR0 0000 0000 247, 45, 
54

DATA EEPROM Data Register 0000 0000 247, 45, 
54

CON2 EEPROM Control Register 2 (not a physical register) 0000 0000 247, 45, 
54

CON1 EEPGD CFGS — FREE WRERR WREN WR RD xx-0 x000 247, 45, 
54

R2 OSCFIP C1IP C2IP EEIP BCLIP — TMR3IP — 1111 1-1- 248, 70

R2 OSCFIF C1IF C2IF EEIF BCLIF — TMR3IF — 0000 0-0- 248, 66

E2 OSCFIE C1IE C2IE EEIE BCLIE — TMR3IE — 0000 0-0- 248, 68

R1 — ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP -111 1111 248, 69

R1 — ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF -000 0000 248, 65

E1 — ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE -000 0000 248, 67

CTUNE INTSRC PLLEN TUN5 TUN4 TUN3 TUN2 TUN1 TUN0 0000 0000 248, 19

ISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISC0 1111 1111 248, 84

ISB TRISB7 TRISB6 TRISB5 TRISB4 — — — — 1111 ---- 248, 80

ISA — — TRISA5 TRISA4 — (3) TRISA2 TRISA1 TRISA0 --11 1111 248, 75

TC LATC7 LATC6 LATC5 LATC4 LATC3 LATC2 LATC1 LATC0 xxxx xxxx 248, 85

TB LATB7 LATB6 LATB5 LATB4 — — — — xxxx ---- 248, 80

TA — — LATA5 LATA4 — LATA2 LATA1 LATA0 --xx -xxx 248, 76

RTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RC0 xxxx xxxx 248, 84

RTB RB7 RB6 RB5 RB4 — — — — xxxx ---- 248, 80

RTA — — RA5 RA4 RA3 (2) RA2 RA1 RA0 --xx xxxx 248, 75

SELH — — — — ANS11 ANS10 ANS9 ANS8 ---- 1111 248, 89

SEL ANS7 ANS6 ANS5 ANS4 ANS3 ANS2 ANS1 ANS0 1111 1111 248, 88

CB IOCB7 IOCB6 IOCB5 IOCB4 — — — — 0000 ---- 248, 81

CA — — IOCA5 IOCA4 IOCA3 IOCA2 IOCA1 IOCA0 --00 0000 248, 76

UB WPUB7 WPUB6 WPUB5 WPUB4 — — — — 1111 ---- 248, 81

UA — — WPUA5 WPUA4 WPUA3 WPUA2 WPUA1 WPUA0 --11 1111 245, 76

RCON — — — — — SLRC SLRB SLRA ---- -111 248, 90

PMSK MSK7 MSK6 MSK5 MSK4 MSK3 MSK2 MSK1 MSK0 1111 1111 248, 146

1CON0 C1ON C1OUT C1OE C1POL C1SP C1R C1CH1 C1CH0 0000 0000 248, 216

2CON1 MC1OUT MC2OUT C1RSEL C2RSEL C1HYS C2HYS C1SYNC C2SYNC 0000 0000 248, 220

2CON0 C2ON C2OUT C2OE C2POL C2SP C2R C2CH1 C2CH0 0000 0000 248, 217

CON1 SRSPE SRSCKE SRSC2E SRSC1E SRRPE SRRCKE SRRC2E SRRC1E 0000 0000 248, 230

CON0 SRLEN SRCLK2 SRCLK1 SRCLK0 SRQEN SRNQEN SRPS SRPR 0000 0000 248, 229

BLE 3-2: REGISTER FILE SUMMARY (PIC18(L)F1XK22) (CONTINUED)

le Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Value on 
POR, BOR

Details 
on 

page:

gend: x = unknown, u = unchanged, �  = unimplemented, q = value depends on condition
te 1: The SBOREN bit is only available when the BOREN<1:0> Configuration bits =01; otherwise it is disabled and reads as ‘0’. See 

Section 22.4 �Brown-out Reset (BOR)� .
2: The RA3 bit is only available when Master Clear Reset is disabled (MCLRE Configuration bit =0). Otherwise, RA3 reads as ‘0’. This bit is 

read-only.
3: Unimplemented, read as ‘1’.
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.3 Sleep Mode

e Power-Managed Sleep mode in the
18(L)F1XK22 devices is identical to the legacy
ep mode offered in all other PIC microcontroller

vices. It is entered by clearing the IDLEN bit of the
CCON register and executing the SLEEP instruction.
is shuts down the selected oscillator (Figure 18-1)
d all clock source status bits are cleared.

tering the Sleep mode from either Run or Idle mode
es not require a clock switch. This is because no
cks are needed once the controller has entered
ep. If the WDT is selected, the LFINTOSC source

l continue to operate. If the Timer1 oscillator is
abled, it will also continue to run.

en a wake event occurs in Sleep mode (by interrupt,
set or WDT time-out), the device will not be clocked
til the clock source selected by the SCS<1:0> bits
comes ready (see Figure 18-2), or it will be clocked
m the internal oscillator block if either the Two-Speed
rt-up or the Fail-Safe Clock Monitor are enabled
e Section 23.0 “Special Features of the CPU”). In

her case, the OSTS bit is set when the primary clock
roviding the device clocks. The IDLEN and SCS bits
 not affected by the wake-up.

18.4 Idle Modes

The Idle modes allow the controller’s CPU to be
selectively shut down while the peripherals continue to
operate. Selecting a particular Idle mode allows users
to further manage power consumption.

If the IDLEN bit is set to a ‘1’ when a SLEEP instruction is
executed, the peripherals will be clocked from the clock
source selected by the SCS<1:0> bits; however, the CPU
will not be clocked. The clock source status bits are not
affected. Setting IDLEN and executing a SLEEP
instruction provides a quick method of switching from a
given Run mode to its corresponding Idle mode.

If the WDT is selected, the LFINTOSC source will
continue to operate. If the Timer1 oscillator is enabled,
it will also continue to run. 

Since the CPU is not executing instructions, the only
exits from any of the Idle modes are by interrupt, WDT
time-out, or a Reset. When a wake event occurs, CPU
execution is delayed by an interval of TCSD while it
becomes ready to execute code. When the CPU
begins executing code, it resumes with the same clock
source for the current Idle mode. For example, when
waking from RC_IDLE mode, the internal oscillator
block will clock the CPU and peripherals (in other
words, RC_RUN mode). The IDLEN and SCS bits are
not affected by the wake-up.

While in any Idle mode or the Sleep mode, a WDT
time-out will result in a WDT wake-up to the Run mode
currently specified by the SCS<1:0> bits.

URE 18-1: TRANSITION TIMING FOR ENTRY TO SLEEP MODE

URE 18-2: TRANSITION TIMING FOR WAKE FROM SLEEP (HSPLL) 
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BLE 23-3: SUMMARY OF CODE PROTECTION REGISTERS

.3.1 PROGRAM MEMORY
CODE PROTECTION

e program memory may be read to or written from
y location using the table read and table write
tructions. The device ID may be read with table
ds. The Configuration registers may be read and

itten with the table read and table write instructions. 

normal execution mode, the CPn bits have no direct
ect. CPn bits inhibit external reads and writes. A block
user memory may be protected from table writes if the

Tn Configuration bit is ‘0’. The EBTRn bits control
le reads. For a block of user memory with the EBTRn

 cleared to ‘0’, a table READ instruction that executes
m within that block is allowed to read. A table read

instruction that executes from a location outside of that
block is not allowed to read and will result in reading ‘0’s.
Figures 23-3 through 23-5 illustrate table write and table
read protection.

URE 23-3: TABLE WRITE (WRTn) DISALLOWED

File Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0008h CONFIG5L — — — — — — CP1 CP0

0009h CONFIG5H CPD CPB — — — — — —

000Ah CONFIG6L — — — — — — WRT1 WRT0

000Bh CONFIG6H WRTD WRTB WRTC(1) — — — — —

000Ch CONFIG7L — — — — — — EBTR1 EBTR0

000Dh CONFIG7H — EBTRB — — — — — —

gend: Shaded cells are unimplemented.
ote 1: Unimplemented in PIC18F13K22 and PIC18F14K22 devices; maintain this bit set.

Note: Code protection bits may only be written
to a ‘0’ from a ‘1’ state. It is not possible to
write a ‘1’ to a bit in the ‘0’ state. Code
protection bits are only set to ‘1’ by a full
chip erase or block erase function. The full
chip erase and block erase functions can
only be initiated via ICSP or an external
programmer.

000000h

0007FFh
000800h

001FFFh
002000h

003FFFh
004000h

005FFFh
006000h

007FFFh

WRTB, EBTRB = 11

WRT0, EBTR0 = 01

WRT1, EBTR1 = 11

WRT2, EBTR2 = 11

WRT3, EBTR3 = 11

TBLWT*

TBLPTR = 0008FFh

PC = 001FFEh

TBLWT*PC = 005FFEh

Register Values Program Memory Configuration Bit Settings

Results: All table writes disabled to Blockn whenever WRTn = 0.
40001365F-page 262  2009-2016 Microchip Technology Inc.







PIC18(L)F1XK22

DS

        

    

GO

Sy

Op

Op

Sta

En
1st
2nd

De

Wo

Cy

Q

Ex
   

   

           

        

TO Unconditional Branch

ntax: GOTO   k

erands: 0  k  1048575

eration: k  PC<20:1>

tus Affected: None

coding:
 word (k<7:0>)
 word(k<19:8>)

1110
1111

1111
k19kkk

k7kkk
kkkk

kkkk0
kkkk8

scription: GOTO allows an unconditional branch 
anywhere within entire 2-Mbyte memory 
range. The 20-bit value ‘k’ is loaded into 
PC<20:1>. GOTO is always a 2-cycle 
instruction.

rds: 2

cles: 2

 Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read literal 
‘k’<7:0>, 

No 
operation

Read literal 
‘k’<19:8>, 

Write to PC

No 
operation

No 
operation

No 
operation

No 
operation

ample: GOTO THERE

After Instruction
PC = Address (THERE)

INCF Increment f

Syntax: INCF    f {,d {,a}}

Operands: 0  f  255
d  [0,1]
a  [0,1]

Operation: (f) + 1  dest

Status Affected:  C, DC, N, OV, Z

Encoding: 0010 10da ffff ffff

Description: The contents of register ‘f’ are 
incremented. If ‘d’ is ‘0’, the result is 
placed in W. If ‘d’ is ‘1’, the result is 
placed back in register ‘f’ (default). 
If ‘a’ is ‘0’, the Access Bank is selected. 
If ‘a’ is ‘1’, the BSR is used to select the 
GPR bank (default). 
If ‘a’ is ‘0’ and the extended instruction 
set is enabled, this instruction operates 
in Indexed Literal Offset Addressing 
mode whenever f 95 (5Fh). See 
Section 24.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexed 
Literal Offset Mode” for details.

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

Write to 
destination

Example: INCF CNT, 1, 0

Before Instruction
CNT = FFh
Z = 0
C = ?
DC = ?

After Instruction
CNT = 00h
Z = 1
C = 1
DC = 1
40001365F-page 286  2009-2016 Microchip Technology Inc.
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MOVLW Move literal to W

Syntax: MOVLW   k

Operands: 0  k  255

Operation: k  W

Status Affected: None

Encoding: 0000 1110 kkkk kkkk

Description: The 8-bit literal ‘k’ is loaded into W.

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read
literal ‘k’

Process 
Data

Write to W

Example: MOVLW 5Ah

After Instruction

W = 5Ah

MOVWF Move W to f

Syntax: MOVWF     f {,a}

Operands: 0  f  255
a  [0,1]

Operation: (W)  f

Status Affected: None

Encoding: 0110 111a ffff ffff

Description: Move data from W to register ‘f’. 
Location ‘f’ can be anywhere in the 
256-byte bank. 
If ‘a’ is ‘0’, the Access Bank is selecte
If ‘a’ is ‘1’, the BSR is used to select th
GPR bank (default). 
If ‘a’ is ‘0’ and the extended instructio
set is enabled, this instruction operate
in Indexed Literal Offset Addressing 
mode whenever f 95 (5Fh). See 
Section 24.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexe
Literal Offset Mode” for details.

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

Write
register ‘f

Example: MOVWF REG, 0

Before Instruction

W = 4Fh
REG = FFh

After Instruction

W = 4Fh
REG = 4Fh
 2009-2016 Microchip Technology Inc. DS40001365F-page 291











Extreme Low-Power Management 
PIC18LF1XK22 with XLP Technology
• Sleep mode: 34 nA
• Watchdog Timer: 460 nA
• Timer1 Oscillator: 650 nA @ 32 kHz

Analog Features












