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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
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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.
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PORTG is a bidirectional I/O port.

RG0/ECCP3/P3A
RG0
ECCP3

P3A

3
I/O
I/O

O

ST
ST

—

Digital I/O.
Enhanced Capture 3 input/Compare 3 output/
PWM 3 output.
ECCP3 PWM output A.

RG1/TX2/CK2
RG1
TX2
CK2

4
I/O
O
I/O

ST
—
ST

Digital I/O.
EUSART2 asynchronous transmit. 
EUSART2 synchronous clock (see related RX2/DT2).

RG2/RX2/DT2
RG2
RX2
DT2

5
I/O
I

I/O

ST
ST
ST

Digital I/O.
EUSART2 asynchronous receive.
EUSART2 synchronous data (see related TX2/CK2).

RG3/CCP4/P3D
RG3
CCP4
P3D

6
I/O
I/O
O

ST
ST
—

Digital I/O.
Capture 4 input/Compare 4 output/PWM 4 output.
ECCP3 PWM output D.

RG4/CCP5/P1D
RG4
CCP5
P1D

8
I/O
I/O
O

ST
ST
—

Digital I/O.
Capture 5 input/Compare 5 output/PWM 5 output.
ECCP1 PWM output D.

RG5 See RG5/MCLR/VPP pin.
VSS 9, 25, 41, 56 P — Ground reference for logic and I/O pins.
VDD 10, 26, 38, 57 P — Positive supply for logic and I/O pins.
AVSS 20 P — Ground reference for analog modules.
AVDD 19 P — Positive supply for analog modules.

TABLE 1-3: PIC18F6527/6622/6627/6722 PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name
Pin Number Pin

Type
Buffer
Type Description

TQFP

Legend: TTL =  TTL compatible input CMOS =  CMOS compatible input or output 
ST =  Schmitt Trigger input with CMOS levels Analog=  Analog input 
I =  Input O =  Output 
P =  Power I2C™ =  I2C/SMBus input buffer

Note 1: Default assignment for ECCP2 when Configuration bit, CCP2MX, is set.
2: Alternate assignment for ECCP2 when Configuration bit, CCP2MX, is cleared. 
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PORTH is a bidirectional I/O port.

RH0/A16
RH0
A16

79
I/O
I/O

ST
TTL

Digital I/O.
External memory address/data 16.

RH1/A17
RH1
A17

80
I/O
I/O

ST
TTL

Digital I/O.
External memory address/data 17.

RH2/A18
RH2
A18

1
I/O
I/O

ST
TTL

Digital I/O.
External memory address/data 18.

RH3/A19
RH3
A19

2
I/O
I/O

ST
TTL

Digital I/O.
External memory address/data 19.

RH4/AN12/P3C
RH4
AN12
P3C(5)

22
I/O
I
O

ST
Analog

—

Digital I/O.
Analog input 12.
ECCP3 PWM output C.

RH5/AN13/P3B
RH5
AN13
P3B(5)

21
I/O
I
O

ST
Analog

—

Digital I/O.
Analog input 13.
ECCP3 PWM output B.

RH6/AN14/P1C
RH6
AN14
P1C(5)

20
I/O
I
O

ST
Analog

—

Digital I/O.
Analog input 14.
ECCP1 PWM output C.

RH7/AN15/P1B
RH7
AN15
P1B(5)

19
I/O
I
O

ST
Analog

—

Digital I/O.
Analog input 15.
ECCP1 PWM output B.

TABLE 1-4: PIC18F8527/8622/8627/8722 PINOUT I/O DESCRIPTIONS (CONTINUED) 

Pin Name
Pin Number Pin

Type
Buffer
Type Description

TQFP

Legend: TTL =  TTL compatible input CMOS =  CMOS compatible input or output 
ST =  Schmitt Trigger input with CMOS levels Analog=  Analog input 
I =  Input O =  Output 
P =  Power I2C™/SMB =  I2C/SMBus input buffer 

Note 1: Alternate assignment for ECCP2 when Configuration bit, CCP2MX, is cleared (all operating modes except 
Microcontroller mode).

2: Default assignment for ECCP2 in all operating modes (CCP2MX is set). 
3: Alternate assignment for ECCP2 when CCP2MX is cleared (Microcontroller mode only).
4: Default assignment for P1B/P1C/P3B/P3C (ECCPMX is set).
5: Alternate assignment for P1B/P1C/P3B/P3C (ECCPMX is clear).
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NOTES:
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FIGURE 5-2: MEMORY MAPS FOR PIC18F8722 FAMILY PROGRAM MEMORY MODES     
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Note 1: PIC18F6527 and PIC18F8527.
2: PIC18F6622 and PIC18F8622.
3: PIC18F6627 and PIC18F8627.
4: PIC18F6722 and PIC18F8722.
5: This is the only mode available on PIC18F6527/6622/6627/6722 devices.
6: Boot block size is determined by the BBSIZ<1:0> bits in CONFIG4L.
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STATUS — — — N OV Z DC C ---x xxxx 58, 80

TMR0H Timer0 Register High Byte 0000 0000 58, 163

TMR0L Timer0 Register Low Byte xxxx xxxx 58, 163

T0CON TMR0ON T08BIT T0CS T0SE PSA T0PS2 T0PS1 T0PS0 1111 1111 58, 161

OSCCON IDLEN IRCF2 IRCF1 IRCF0 OSTS IOFS SCS1 SCS0 0100 q000 39, 58

HLVDCON VDIRMAG — IRVST HLVDEN HLVDL3 HLVDL2 HLVDL1 HLVDL0 0-00 0101 58, 291

WDTCON — — — — — — — SWDTEN --- ---0 58, 313

RCON IPEN SBOREN(1) — RI TO PD POR BOR 0q-1 11q0 50, 56, 
58, 133

TMR1H Timer1 Register High Byte xxxx xxxx 58, 169

TMR1L Timer1 Register Low Byte xxxx xxxx 58, 169

T1CON RD16 T1RUN T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON 0000 0000 58, 165

TMR2 Timer2 Register 0000 0000 58, 172

PR2 Timer2 Period Register 1111 1111 58, 172

T2CON — T2OUTPS3 T2OUTPS2 T2OUTPS1 T2OUTPS0 TMR2ON T2CKPS1 T2CKPS0 -000 0000 58, 171

SSP1BUF MSSP1 Receive Buffer/Transmit Register xxxx xxxx 58, 169, 
170

SSP1ADD MSSP1 Address Register in I2C™ Slave mode. MSSP1 Baud Rate Reload Register in I2C Master mode. 0000 0000 58, 170

SSP1STAT SMP CKE D/A P S R/W UA BF 0000 0000 58, 162, 
171

SSP1CON1 WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPM0 0000 0000 58, 163, 
172

SSP1CON2 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN 0000 0000 58, 173

ADRESH A/D Result Register High Byte xxxx xxxx 59, 280

ADRESL A/D Result Register Low Byte xxxx xxxx 59, 280

ADCON0 — — CHS3 CHS2 CHS1 CHS0 GO/DONE ADON --00 0000 59, 271

ADCON1 — — VCFG1 VCFG0 PCFG3 PCFG2 PCFG1 PCFG0 --00 0000 59, 272

ADCON2 ADFM — ACQT2 ACQT1 ACQT0 ADCS2 ADCS1 ADCS0 0-00 0000 59, 273

CCPR1H Enhanced Capture/Compare/PWM Register 1 High Byte xxxx xxxx 59, 180

CCPR1L Enhanced Capture/Compare/PWM Register 1 Low Byte xxxx xxxx 59, 180

CCP1CON P1M1 P1M0 DC1B1 DC1B0 CCP1M3 CCP1M2 CCP1M1 CCP1M0 0000 0000 59, 187

CCPR2H Enhanced Capture/Compare/PWM Register 2 High Byte xxxx xxxx 59, 180

CCPR2L Enhanced Capture/Compare/PWM Register 2 Low Byte xxxx xxxx 59, 180

CCP2CON P2M1 P2M0 DC2B1 DC2B0 CCP2M3 CCP2M2 CCP2M1 CCP2M0 0000 0000 59, 179

CCPR3H Enhanced Capture/Compare/PWM Register 3 High Byte xxxx xxxx 59, 180

CCPR3L Enhanced Capture/Compare/PWM Register 3 Low Byte xxxx xxxx 59, 180

CCP3CON P3M1 P3M0 DC3B1 DC3B0 CCP3M3 CCP3M2 CCP3M1 CCP3M0 0000 0000 59, 179

ECCP1AS ECCP1ASE ECCP1AS2 ECCP1AS1 ECCP1AS0 PSS1AC1 PSS1AC0 PSS1BD1 PSS1BD0 0000 0000 59, 201

CVRCON CVREN CVROE CVRR CVRSS CVR3 CVR2 CVR1 CVR0 0000 0000 59, 287

CMCON C2OUT C1OUT C2INV C1INV CIS CM2 CM1 CM0 0000 0111 59, 289

TMR3H Timer3 Register High Byte xxxx xxxx 59, 175

TMR3L Timer3 Register Low Byte xxxx xxxx 59, 175

T3CON RD16 T3CCP2 T3CKPS1 T3CKPS0 T3CCP1 T3SYNC TMR3CS TMR3ON 0000 0000 59, 173

TABLE 5-3: REGISTER FILE SUMMARY (CONTINUED)

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

Details 
on page:

Legend: x = unknown, u = unchanged, - = unimplemented, q = value depends on condition
Note 1: The SBOREN bit is only available when the BOREN<1:0> Configuration bits = 01; otherwise, this bit reads as ‘0’.

2: These registers and/or bits are not implemented on 64-pin devices and are read as ‘0’. Reset values are shown for 80-pin devices; 
individual unimplemented bits should be interpreted as ‘-’.

3: The PLLEN bit is only available in specific oscillator configuration; otherwise, it is disabled and reads as ‘0’. See Section 2.6.4 “PLL in 
INTOSC Modes”.

4: RA6/RA7 and their associated latch and direction bits are individually configured as port pins based on various primary oscillator modes. 
When disabled, these bits read as ‘0’.

5: RG5 and LATG5 are only available when Master Clear is disabled (MCLRE Configuration bit = 0); otherwise, RG5 and LATG5 read as ‘0’.
6: Bit 7 and Bit 6 are cleared by user software or by a POR.
7: Bit 21 of TBLPTRU allows access to the device Configuration bits.
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PORTJ(2) RJ7 RJ6 RJ5 RJ4 RJ3 RJ2 RJ1 RJ0 xxxx xxxx 60, 156

PORTH(2) RH7 RH6 RH5 RH4 RH3 RH2 RH1 RH0 0000 xxxx 60, 154

PORTG — — RG5(5) RG4 RG3 RG2 RG1 RG0 --xx xxxx 60, 151

PORTF RF7 RF6 RF5 RF4 RF3 RF2 RF1 RF0 x000 0000 60, 149

PORTE RE7 RE6 RE5 RE4 RE3 RE2 RE1 RE0 xxxx xxxx 60, 146

PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RD0 xxxx xxxx 60, 143

PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RC0 xxxx xxxx 60, 140

PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0 xxxx xxxx 60, 137

PORTA RA7(4) RA6(4) RA5 RA4 RA3 RA2 RA1 RA0 xx0x 0000 61, 135

SPBRGH1 EUSART1 Baud Rate Generator Register High Byte 0000 0000 61, 252

BAUDCON1 ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 01-0 0-00 61, 250

SPBRGH2 EUSART2 Baud Rate Generator Register High Byte 0000 0000 61, 252

BAUDCON2 ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 01-0 0-00 61, 250

ECCP1DEL P1RSEN P1DC6 P1DC5 P1DC4 P1DC3 P1DC2 P1DC1 P1DC0 0000 0000 61, 200

TMR4 Timer4 Register 0000 0000 61, 178

PR4 Timer4 Period Register 1111 1111 61, 178

T4CON — T4OUTPS3 T4OUTPS2 T4OUTPS1 T4OUTPS0 TMR4ON T4CKPS1 T4CKPS0 -000 0000 61, 178

CCPR4H Capture/Compare/PWM Register 4 High Byte xxxx xxxx 61, 180

CCPR4L Capture/Compare/PWM Register 4 Low Byte xxxx xxxx 61, 180

CCP4CON — — DC4B1 DC4B0 CCP4M3 CCP4M2 CCP4M1 CCP4M0 --00 0000 61, 179

CCPR5H Capture/Compare/PWM Register 5 High Byte xxxx xxxx 61, 180

CCPR5L Capture/Compare/PWM Register 5 Low Byte xxxx xxxx 61, 180

CCP5CON — — DC5B1 DC5B0 CCP5M3 CCP5M2 CCP5M1 CCP5M0 --00 0000 61, 179

SPBRG2 EUSART2 Baud Rate Generator Register Low Byte 0000 0000 61, 252

RCREG2 EUSART2 Receive Register 0000 0000 61, 260

TXREG2 EUSART2 Transmit Register 0000 0000 61, 257

TXSTA2 CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 0000 0010 61, 248

RCSTA2 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x 61, 249

ECCP3AS ECCP3ASE ECCP3AS2 ECCP3AS1 ECCP3AS0 PSS3AC1 PSS3AC0 PSS3BD1 PSS3BD0 0000 0000 61, 201

ECCP3DEL P3RSEN P3DC6 P3DC5 P3DC4 P3DC3 P3DC2 P3DC1 P3DC0 0000 0000 61, 200

ECCP2AS ECCP2ASE ECCP2AS2 ECCP2AS1 ECCP2AS0 PSS2AC1 PSS2AC0 PSS2BD1 PSS2BD0 0000 0000 61, 201

ECCP2DEL P2RSEN P2DC6 P2DC5 P2DC4 P2DC3 P2DC2 P2DC1 P2DC0 0000 0000 61, 200

SSP2BUF MSSP2 Receive Buffer/Transmit Register xxxx xxxx 61, 170

SSP2ADD MSSP2 Address Register in I2C™ Slave mode. MSSP2 Baud Rate Reload Register in I2C Master mode. 0000 0000 61, 170

SSP2STAT SMP CKE D/A P S R/W UA BF 0000 0000 61, 216

SSP2CON1 WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPM0 0000 0000 61, 217

SSP2CON2 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN 0000 0000 61, 218

TABLE 5-3: REGISTER FILE SUMMARY (CONTINUED)

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

Details 
on page:

Legend: x = unknown, u = unchanged, - = unimplemented, q = value depends on condition
Note 1: The SBOREN bit is only available when the BOREN<1:0> Configuration bits = 01; otherwise, this bit reads as ‘0’.

2: These registers and/or bits are not implemented on 64-pin devices and are read as ‘0’. Reset values are shown for 80-pin devices; 
individual unimplemented bits should be interpreted as ‘-’.

3: The PLLEN bit is only available in specific oscillator configuration; otherwise, it is disabled and reads as ‘0’. See Section 2.6.4 “PLL in 
INTOSC Modes”.

4: RA6/RA7 and their associated latch and direction bits are individually configured as port pins based on various primary oscillator modes. 
When disabled, these bits read as ‘0’.

5: RG5 and LATG5 are only available when Master Clear is disabled (MCLRE Configuration bit = 0); otherwise, RG5 and LATG5 read as ‘0’.
6: Bit 7 and Bit 6 are cleared by user software or by a POR.
7: Bit 21 of TBLPTRU allows access to the device Configuration bits.
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REGISTER 10-8: PIE2: PERIPHERAL INTERRUPT ENABLE REGISTER 2

R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
OSCFIE CMIE — EEIE BCL1IE HLVDIE TMR3IE CCP2IE

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7 OSCFIE: Oscillator Fail Interrupt Enable bit
1 = Enabled
0 = Disabled

bit 6 CMIE: Comparator Interrupt Enable bit
1 = Enabled
0 = Disabled

bit 5 Unimplemented: Read as ‘0’ 
bit 4 EEIE: Interrupt Enable bit

1 = Enabled
0 = Disabled

bit 3 BCL1IE: MSSP1 Bus Collision Interrupt Enable bit 
1 = Enabled
0 = Disabled

bit 2 HLVDIE: High/Low-Voltage Detect Interrupt Enable bit 
1 = Enabled
0 = Disabled

bit 1 TMR3IE: TMR3 Overflow Interrupt Enable bit 
1 = Enabled
0 = Disabled

bit 0 CCP2IE: ECCP2 Interrupt Enable bit 
1 = Enabled
0 = Disabled
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REGISTER 10-11: IPR2: PERIPHERAL INTERRUPT PRIORITY REGISTER 2

R/W-1 R/W-1 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
OSCFIP CMIP — EEIP BCL1IP HLVDIP TMR3IP CCP2IP

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7 OSCFIP: Oscillator Fail Interrupt Priority bit
1 = High priority
0 = Low priority

bit 6 CMIP: Comparator Interrupt Priority bit
1 = High priority
0 = Low priority

bit 5 Unimplemented: Read as ‘0’
bit 4 EEIP: Interrupt Priority bit

1 = High priority
0 = Low priority

bit 3 BCL1IP: MSSP1 Bus Collision Interrupt Priority bit 
1 = High priority
0 = Low priority

bit 2 HLVDIP: High/Low-Voltage Detect Interrupt Priority bit 
1 = High priority
0 = Low priority

bit 1 TMR3IP: TMR3 Overflow Interrupt Priority bit 
1 = High priority
0 = Low priority

bit 0 CCP2IP: ECCP2 Interrupt Priority bit
1 = High priority
0 = Low priority
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11.2 PORTB, TRISB and 

LATB Registers
PORTB is an 8-bit wide, bidirectional port. The corre-
sponding Data Direction register is TRISB. Setting a
TRISB bit (= 1) will make the corresponding PORTB
pin an input (i.e., put the corresponding output driver in
a high-impedance mode). Clearing a TRISB bit (= 0)
will make the corresponding PORTB pin an output
(i.e., put the contents of the output latch on the

selected pin).

The Data Latch register (LATB) is also memory
mapped. Read-modify-write operations on the LATB
register read and write the latched output value for
PORTB. 

EXAMPLE 11-2: INITIALIZING PORTB 

Each of the PORTB pins has a weak internal pull-up. A
single control bit can turn on all the pull-ups. This is
performed by clearing bit RBPU (INTCON2<7>). The
weak pull-up is automatically turned off when the port
pin is configured as an output. The pull-ups are
disabled on a Power-on Reset.

Four of the PORTB pins (RB<7:4>) have an
interrupt-on-change feature. Only pins configured as
inputs can cause this interrupt to occur (i.e., any
RB7:RB4 pin configured as an output is excluded from
the interrupt-on-change comparison). The input pins (of
RB7:RB4) are compared with the old value latched on
the last read of PORTB. The “mismatch” outputs of
RB7:RB4 are ORed together to generate the RB Port
Change Interrupt with Flag bit, RBIF (INTCON<0>). 

This interrupt can wake the device from
power-managed modes. The user, in the Interrupt
Service Routine, can clear the interrupt in the following
manner:

a) Any read or write of PORTB (except with the
MOVSF, MOVSS, MOVFF (ANY), PORTB
instruction). This will end the mismatch
condition.

b) Clear flag bit, RBIF.

A mismatch condition will continue to set flag bit, RBIF.
Reading PORTB will end the mismatch condition and
allow flag bit, RBIF, to be cleared.

The interrupt-on-change feature is recommended for
wake-up on key depression operation and operations
where PORTB is only used for the interrupt-on-change
feature. Polling of PORTB is not recommended while
using the interrupt-on-change feature.

For 80-pin devices, RB3 can be configured as the
alternate peripheral pin for the ECCP2 module by
clearing the CCP2MX Configuration bit. This applies
only when the device is in one of the operating modes
other than the default Microcontroller mode. If the
device is in Microcontroller mode, the alternate
assignment for ECCP2 is RE7. As with other ECCP2
configurations, the user must ensure that the
TRISB<3> bit is set appropriately for the intended
operation. 

CLRF PORTB ;  Initialize PORTB by
; clearing output
; data latches

CLRF LATB ; Alternate method
; to clear output
; data latches

MOVLW 0CFh ;  Value used to
; initialize data 
; direction

MOVWF TRISB ;  Set RB<3:0> as inputs
;  RB<5:4> as outputs
;  RB<7:6> as inputs
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TABLE 11-3: PORTB FUNCTIONS 

Pin Name Function TRIS 
Setting I/O I/O 

Type Description

RB0/INT0/FLT0 RB0 0 O DIG LATB<0> data output.

1 I TTL PORTB<0> data input; weak pull-up when RBPU bit is cleared.
INT0 1 I ST External interrupt 0 input.
FLT0 1 I ST ECCPx PWM Fault input, enabled in software.

RB1/INT1 RB1 0 O DIG LATB<1> data output.

1 I TTL PORTB<1> data input; weak pull-up when RBPU bit is cleared.
INT1 1 I ST External interrupt 1 input.

RB2/INT2 RB2 0 O DIG LATB<2> data output.

1 I TTL PORTB<2> data input; weak pull-up when RBPU bit is cleared.
INT2 1 I ST External interrupt 2 input.

RB3/INT3/
ECCP2/P2A

RB3 0 O DIG LATB<3> data output.

1 I TTL PORTB<3> data input; weak pull-up when RBPU bit is cleared and 
capture input is disabled.

INT3 1 I ST External interrupt 3 input.
ECCP2(1) 0 O DIG ECCP2 compare output and ECCP2 PWM output. Takes priority over 

port data.
1 I ST ECCP2 capture input.

P2A(1) 0 O DIG ECCP2 Enhanced PWM output, channel A. May be configured for 
tri-state during Enhanced PWM shutdown events. Takes priority over 
port data.

RB4/KBI0 RB4 0 O DIG LATB<4> data output.

1 I TTL PORTB<4> data input; weak pull-up when RBPU bit is cleared.
KBI0 1 I TTL Interrupt-on-pin change.

RB5/KBI1/PGM RB5 0 O DIG LATB<5> data output

1 I TTL PORTB<5> data input; weak pull-up when RBPU bit is cleared.
KBI1 1 I TTL Interrupt-on-pin change.
PGM x I ST Single-Supply Programming mode entry (ICSP). Enabled by LVP 

Configuration bit; all other pin functions disabled.
RB6/KBI2/PGC RB6 0 O DIG LATB<6> data output.

1 I TTL PORTB<6> data input; weak pull-up when RBPU bit is cleared.
KBI2 1 I TTL Interrupt-on-pin change.
PGC x I ST Serial execution (ICSP™) clock input for ICSP and ICD operation(2).

RB7/KBI3/PGD RB7 0 O DIG LATB<7> data output.

1 I TTL PORTB<7> data input; weak pull-up when RBPU bit is cleared.
KBI3 1 I TTL Interrupt-on-pin change.
PGD x O DIG Serial execution data output for ICSP and ICD operation(2).

x I ST Serial execution data input for ICSP and ICD operation(2).
Legend: PWR = Power Supply, O = Output, I = Input, ANA = Analog Signal, DIG = Digital Output, ST = Schmitt Buffer Input, 

TTL = TTL Buffer Input, x = Don’t care (TRIS bit does not affect port direction or is overridden for this option).
Note 1: Alternate assignment for ECCP2 when the CCP2MX Configuration bit is cleared (Microprocessor, Extended 

Microcontroller and Microcontroller with Boot Block modes, 80-pin devices only). Default assignment is RC1.
2: All other pin functions are disabled when ICSP or ICD operations are enabled.
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11.3 PORTC, TRISC and 
LATC Registers

PORTC is an 8-bit wide, bidirectional port. The corre-
sponding Data Direction register is TRISC. Setting a
TRISC bit (= 1) will make the corresponding PORTC
pin an input (i.e., put the corresponding output driver in
a high-impedance mode). Clearing a TRISC bit (= 0)
will make the corresponding PORTC pin an output
(i.e., put the contents of the output latch on the

selected pin).

The Data Latch register (LATC) is also memory
mapped. Read-modify-write operations on the LATC
register read and write the latched output value for
PORTC. 

PORTC is multiplexed with several peripheral
functions. All port pins have Schmitt Trigger input
buffers. RC1 is normally configured by Configuration
bit, CCP2MX, as the default peripheral pin of the
ECCP2 module (default/erased state, CCP2MX = 1).

When enabling peripheral functions, care should be
taken in defining TRIS bits for each PORTC pin. Some
peripherals override the TRIS bit to make a pin an output,
while other peripherals override the TRIS bit to make a
pin an input. The user should refer to the corresponding
peripheral section for the correct TRIS bit settings.

The contents of the TRISC register are affected by
peripheral overrides. Reading TRISC always returns
the current contents, even though a peripheral device
may be overriding one or more of the pins.

EXAMPLE 11-3: INITIALIZING PORTC      

Note: On a Power-on Reset, these pins are
configured as digital inputs.

CLRF PORTC ;  Initialize PORTC by
; clearing output
; data latches

CLRF LATC ; Alternate method
; to clear output
; data latches

MOVLW 0CFh ;  Value used to 
; initialize data                    
; direction

MOVWF TRISC ;  Set RC<3:0> as inputs
; RC<5:4> as outputs
;  RC<7:6> as inputs
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14.0 TIMER2 MODULE
The Timer2 timer module incorporates the following
features:

• 8-bit Timer and Period registers (TMR2 and PR2, 
respectively)

• Readable and writable (both registers) 
• Software programmable prescaler 

(1:1, 1:4 and 1:16)
• Software programmable postscaler 

(1:1 through 1:16)
• Interrupt on TMR2 to PR2 match
• Optional use as the shift clock for the 

MSSPx module 

The module is controlled through the T2CON register
(Register 14-1), which enables or disables the timer
and configures the prescaler and postscaler. Timer2
can be shut off by clearing control bit, TMR2ON
(T2CON<2>), to minimize power consumption. 

A simplified block diagram of the module is shown in
Figure 14-1. 

14.1 Timer2 Operation
In normal operation, TMR2 is incremented from 00h on
each clock (FOSC/4). A 4-bit counter/prescaler on the
clock input gives direct input, divide-by-4 and divide-by-
16 prescale options; these are selected by the prescaler
control bits, T2CKPS<1:0> (T2CON<1:0>). The value of
TMR2 is compared to that of the period register, PR2, on
each clock cycle. When the two values match, the com-
parator generates a match signal as the timer output.
This signal also resets the value of TMR2 to 00h on the
next cycle and drives the output counter/postscaler (see
Section 14.2 “Timer2 Interrupt”).

The TMR2 and PR2 registers are both directly readable
and writable. The TMR2 register is cleared on any
device Reset, while the PR2 register initializes at FFh.
Both the prescaler and postscaler counters are cleared
on the following events: 

• a write to the TMR2 register
• a write to the T2CON register
• any device Reset (Power-on Reset, MCLR Reset, 

Watchdog Timer Reset or Brown-out Reset)

TMR2 is not cleared when T2CON is written.

REGISTER 14-1: T2CON: TIMER2 CONTROL REGISTER

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— T2OUTPS3 T2OUTPS2 T2OUTPS1 T2OUTPS0 TMR2ON T2CKPS1 T2CKPS0

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7 Unimplemented: Read as ‘0’
bit 6-3 T2OUTPS<3:0>: Timer2 Output Postscale Select bits

0000 = 1:1 Postscale 
0001 = 1:2 Postscale 
• 
• 
• 
1111 = 1:16 Postscale

bit 2 TMR2ON: Timer2 On bit
1 = Timer2 is on 
0 = Timer2 is off

bit 1-0 T2CKPS<1:0>: Timer2 Clock Prescale Select bits
00 = Prescaler is 1 
01 = Prescaler is 4 
1x = Prescaler is 16
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REGISTER 18-3: ECCPxAS: ENHANCED CCP AUTO-SHUTDOWN CONFIGURATION REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ECCPxASE ECCPxAS2 ECCPxAS1 ECCPxAS0 PSSxAC1 PSSxAC0 PSSxBD1 PSSxBD0

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7 ECCPxASE: ECCP Auto-Shutdown Event Status bit
0 = ECCP outputs are operating 
1 = A shutdown event has occurred; ECCP outputs are in shutdown state

bit 6-4 ECCPxAS<2:0>: ECCP Auto-Shutdown Source Select bits
000 = Auto-shutdown is disabled
001 = Comparator 1 output
010 = Comparator 2 output
011 = Either Comparator 1 or 2
100 = FLT0
101 = FLT0 or Comparator 1
110 = FLT0 or Comparator 2
111 = FLT0 or Comparator 1 or Comparator 2

bit 3-2 PSSxAC<1:0>: Pins A and C Shutdown State Control bits
00 = Drive pins A and C to ‘0’
01 = Drive pins A and C to ‘1’
1x = Pins A and C tri-state

bit 1-0 PSSxBD<1:0>: Pins B and D Shutdown State Control bits
00 = Drive pins B and D to ‘0’
01 = Drive pins B and D to ‘1’
1x = Pins B and D tri-state
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RETFIE Return from Interrupt

Syntax: RETFIE   {s}

Operands: s ∈ [0,1]

Operation: (TOS) → PC,
1 → GIE/GIEH or PEIE/GIEL,
if s = 1
(WS) → W,
(STATUSS) → STATUS,
(BSRS) → BSR,
PCLATU, PCLATH are unchanged

Status Affected: GIE/GIEH, PEIE/GIEL.

Encoding: 0000 0000 0001 000s

Description: Return from interrupt. Stack is popped 
and Top-of-Stack (TOS) is loaded into 
the PC. Interrupts are enabled by 
setting either the high or low-priority 
global interrupt enable bit. If ‘s’ = 1, the 
contents of the shadow registers WS, 
STATUSS and BSRS are loaded into 
their corresponding registers W, 
STATUS and BSR. If ‘s’ = 0, no update 
of these registers occurs (default).

Words: 1

Cycles: 2

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode No 
operation

No 
operation

POP PC 
from stack

Set GIEH or 
GIEL

No 
operation

No 
operation

No 
operation

No 
operation

Example: RETFIE  1

After Interrupt
PC = TOS
W = WS
BSR = BSRS
STATUS = STATUSS
GIE/GIEH, PEIE/GIEL = 1

RETLW Return Literal to W

Syntax: RETLW   k

Operands: 0 ≤ k ≤ 255

Operation: k → W,
(TOS) → PC,
PCLATU, PCLATH are unchanged

Status Affected: None

Encoding: 0000 1100 kkkk kkkk

Description: W is loaded with the eight-bit literal ‘k’. 
The program counter is loaded from the 
top of the stack (the return address). 
The high address latch (PCLATH) 
remains unchanged. 

Words: 1

Cycles: 2

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
literal ‘k’

Process 
Data

POP PC 
from stack, 
write to W

No 
operation

No 
operation

No 
operation

No 
operation

Example:

 CALL TABLE ; W contains table
 ; offset value
 ; W now has 
 ; table value
   :
TABLE

ADDWF PCL ; W = offset
RETLW k0 ; Begin table
RETLW k1 ;

   :
   :

RETLW kn ; End of table

Before Instruction
W = 07h

After Instruction
W = value of kn
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XORWF Exclusive OR W with f

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

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

Operation: (W) .XOR. (f) → dest

Status Affected: N, Z

Encoding: 0001 10da ffff ffff

Description: Exclusive OR the contents of W with 
register ‘f’. If ‘d’ is ‘0’, the result is stored 
in W. If ‘d’ is ‘1’, the result is stored back 
in the 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 26.2.3 “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: XORWF   REG, 1, 0

Before Instruction
REG = AFh
W = B5h

After Instruction
REG = 1Ah
W = B5h
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MOVSS Move Indexed to Indexed

Syntax: MOVSS   [zs], [zd]
Operands: 0 ≤ zs ≤ 127

0 ≤ zd ≤ 127
Operation: ((FSR2) + zs) → ((FSR2) + zd)
Status Affected: None
Encoding:
1st word (source)
2nd word (dest.)

1110
1111

1011
xxxx

1zzz
xzzz

zzzzs
zzzzd

Description The contents of the source register are 
moved to the destination register. The 
addresses of the source and destination 
registers are determined by adding the 
7-bit literal offsets ‘zs’ or ‘zd’, 
respectively, to the value of FSR2. Both 
registers can be located anywhere in 
the 4096-byte data memory space 
(000h to FFFh).

The MOVSS instruction cannot use the 
PCL, TOSU, TOSH or TOSL as the 
destination register.

If the resultant source address points to 
an Indirect Addressing register, the 
value returned will be 00h. If the 
resultant destination address points to 
an Indirect Addressing register, the 
instruction will execute as a NOP.

Words: 2
Cycles: 2
Q Cycle Activity:

Q1 Q2 Q3 Q4
Decode Determine 

source addr
Determine

source addr
Read 

source reg
Decode Determine

dest addr
Determine
dest addr

Write 
to dest reg

Example: MOVSS  [05h], [06h]

Before Instruction
FSR2 = 80h
Contents
of 85h = 33h
Contents
of 86h = 11h

After Instruction
FSR2 = 80h
Contents
of 85h = 33h
Contents
of 86h = 33h

PUSHL Store Literal at FSR2, Decrement FSR2

Syntax: PUSHL  k

Operands: 0 ≤ k ≤ 255

Operation: k → (FSR2),
FSR2 – 1→ FSR2

Status Affected: None

Encoding: 1111 1010 kkkk kkkk

Description: The 8-bit literal ‘k’ is written to the data 
memory address specified by FSR2. 
FSR2 is decremented by 1 after the 
operation. 

This instruction allows users to push 
values onto a software stack.

Words: 1

Cycles: 1

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read ‘k’ Process
data

Write to
destination

Example: PUSHL  08h

Before Instruction
FSR2H:FSR2L = 01ECh
Memory (01ECh) = 00h

After Instruction
FSR2H:FSR2L = 01EBh
Memory (01ECh) = 08h
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FIGURE 28-3: PIC18LF8722 DEVICE FAMILY VOLTAGE-FREQUENCY GRAPH (INDUSTRIAL)      

Frequency

Vo
lta

ge
6.0V
5.5V

4.5V
4.0V

2.0V

FMAX

5.0V

3.5V

3.0V
2.5V

In 8-bit External Memory mode:

Note: VDDAPPMIN is the minimum voltage of the PIC® device in the application.

4 MHz

4.2V

FMAX = (9.55 MHz/V) (VDDAPPMIN – 2.0V) + 4 MHz, if VDDAPPMIN ≤ 4.2V;
FMAX = 25 MHz, if VDDAPPMIN > 4.2V.

In all other modes:
FMAX = (16.36 MHz/V) (VDDAPPMIN – 2.0V) + 4 MHz;
FMAX = 40 MHz, if VDDAPPMIN > 4.2V.

PIC18LF6627/6622/6627/6722
PIC18LF8527/8622/8627/8722
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TABLE 28-7: PLL CLOCK TIMING SPECIFICATIONS (VDD = 4.2V TO 5.5V)

TABLE 28-8: AC CHARACTERISTICS:INTERNAL RC ACCURACY
PIC18F6X27/6X22/8X27/8X22 (INDUSTRIAL, EXTENDED)
PIC18LF6X27/6X22/8X27/8X22 (INDUSTRIAL)

Param 
No. Sym Characteristic Min Typ† Max Units Conditions

F10 FOSC Oscillator Frequency Range 4 — 10 MHz HS mode only
F11 FSYS On-Chip VCO System Frequency 16 — 40 MHz HS mode only
F12 trc PLL Start-up Time (Lock Time) — — 2 ms
F13 ΔCLK CLKO Stability (Jitter) -2 — +2 %

† Data in “Typ” column is at 5V, 25°C, unless otherwise stated. These parameters are for design guidance 
only and are not tested.

PIC18LF6X27/6X22/8X27/8X22
      (Industrial) 

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C ≤ TA ≤ +85°C for industrial 

PIC18F6X27/6X22/8X27/8X22
      (Industrial, Extended) 

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C ≤ TA ≤ +85°C for industrial 

-40°C ≤ TA ≤ +125°C for extended

Param
No. Device Min Typ Max Units Conditions

INTOSC Accuracy @ Freq = 8 MHz, 4 MHz, 2 MHz, 1 MHz, 500 kHz, 250 kHz, 125 kHz(1)

PIC18LF6X27/6X22/8X27/8X22 -2 +/-1 2 % +25°C VDD = 2.7-3.3V
-5 +/-1 5 % -40°C to +85°C VDD = 2.7-3.3V

PIC18F6X27/6X22/8X27/8X22 -2 +/-1 2 % +25°C VDD = 4.5-5.5V
-5 +/-1 5 % -40°C to +85°C VDD = 4.5-5.5V

INTRC Accuracy @ Freq = 31 kHz
PIC18LF6X27/6X22/8X27/8X22 26.562 — 35.938 kHz -40°C to +85°C VDD = 2.7-3.3V

PIC18F6X27/6X22/8X27/8X22 26.562 +/-8 35.938 kHz -40°C to +85°C VDD = 4.5-5.5V
Legend: Shading of rows is to assist in readability of the table.
Note 1: Frequency calibrated at 25°C. OSCTUNE register can be used to compensate for temperature drift.
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TABLE 28-23: MASTER SSP I2C™ BUS DATA REQUIREMENTS       
Param.

No. Symbol Characteristic Min Max Units Conditions

100 THIGH Clock High Time 100 kHz mode 2(TOSC)(BRG + 1) — ms
400 kHz mode 2(TOSC)(BRG + 1) — ms
1 MHz mode(1) 2(TOSC)(BRG + 1) — ms

101 TLOW Clock Low Time 100 kHz mode 2(TOSC)(BRG + 1) — ms
400 kHz mode 2(TOSC)(BRG + 1) — ms
1 MHz mode(1) 2(TOSC)(BRG + 1) — ms

102 TR SDAx and SCLx 
Rise Time

100 kHz mode — 1000 ns CB is specified to be from 
10 to 400 pF 400 kHz mode 20 + 0.1 CB 300 ns

1 MHz mode(1) — 300 ns
103 TF SDAx and SCLx 

Fall Time
100 kHz mode — 300 ns CB is specified to be from 

10 to 400 pF 400 kHz mode 20 + 0.1 CB 300 ns
1 MHz mode(1) — 100 ns

90 TSU:STA Start Condition 
Setup Time

100 kHz mode 2(TOSC)(BRG + 1) — ms Only relevant for 
Repeated Start 
condition

400 kHz mode 2(TOSC)(BRG + 1) — ms
1 MHz mode(1) 2(TOSC)(BRG + 1) — ms

91 THD:STA Start Condition 
Hold Time 

100 kHz mode 2(TOSC)(BRG + 1) — ms After this period, the first 
clock pulse is generated400 kHz mode 2(TOSC)(BRG + 1) — ms

1 MHz mode(1) 2(TOSC)(BRG + 1) — ms
106 THD:DAT Data Input 

Hold Time
100 kHz mode 0 — ns
400 kHz mode 0 0.9 ms
1 MHz mode(1) TBD — ns

107 TSU:DAT Data Input 
Setup Time

100 kHz mode 250 — ns (Note 2)
400 kHz mode 100 — ns
1 MHz mode(1) TBD — ns

92 TSU:STO Stop Condition 
Setup Time

100 kHz mode 2(TOSC)(BRG + 1) — ms
400 kHz mode 2(TOSC)(BRG + 1) — ms
1 MHz mode(1) 2(TOSC)(BRG + 1) — ms

109 TAA Output Valid 
from Clock

100 kHz mode — 3500 ns
400 kHz mode — 1000 ns
1 MHz mode(1) — — ns

110 TBUF Bus Free Time 100 kHz mode 4.7 — ms Time the bus must be free 
before a new transmission 
can start

400 kHz mode 1.3 — ms
1 MHz mode(1) TBD — ms

D102 CB Bus Capacitive Loading —  400 pF 
Legend: TBD = To Be Determined
Note 1: Maximum pin capacitance = 10 pF for all I2C™ pins. 

2: A Fast mode I2C bus device can be used in a Standard mode I2C bus system, but parameter #107 ≥ 250 ns 
must then be met. This will automatically be the case if the device does not stretch the LOW period of the 
SCLx signal. If such a device does stretch the LOW period of the SCLx signal, it must output the next data 
bit to the SDAx line, parameter #102 + parameter #107 = 1000 + 250 = 1250 ns (for 100 kHz mode,) before 
the SCLx line is released.


