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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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PIC18F6520/8520/6620/8620/6720/8720
PORTA is a bidirectional I/O port.

RA0/AN0
RA0
AN0

24 30
I/O
I

TTL
Analog

Digital I/O.
Analog input 0.

RA1/AN1
RA1
AN1

23 29
I/O
I

TTL
Analog

Digital I/O.
Analog input 1.

RA2/AN2/VREF-
RA2
AN2
VREF-

22 28
I/O
I
I

TTL
Analog
Analog

Digital I/O.
Analog input 2.
A/D reference voltage (Low) input.

RA3/AN3/VREF+
RA3
AN3
VREF+

21 27
I/O
I
I

TTL
Analog
Analog

Digital I/O.
Analog input 3.
A/D reference voltage (High) input. 

RA4/T0CKI
RA4

T0CKI

28 34
I/O

I

ST/OD

ST

Digital I/O – Open-drain when 
configured as output.
Timer0 external clock input.

RA5/AN4/LVDIN
RA5
AN4
LVDIN

27 33
I/O
I
I

TTL
Analog
Analog

Digital I/O.
Analog input 4.
Low-Voltage Detect input.

RA6 See the OSC2/CLKO/RA6 pin.

TABLE 1-2: PIC18FXX20 PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name
Pin Number Pin

Type
Buffer
Type

Description
PIC18F6X20 PIC18F8X20

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 OD =  Open-Drain (no P diode to VDD)  

Note 1: Alternate assignment for CCP2 when CCP2MX is not selected (all operating modes except 
Microcontroller).

2: Default assignment when CCP2MX is set.

3: External memory interface functions are only available on PIC18F8X20 devices.

4: CCP2 is multiplexed with this pin by default when configured in Microcontroller mode. Otherwise, it is 
multiplexed with either RB3 or RC1.

5: PORTH and PORTJ are only available on PIC18F8X20 (80-pin) devices.

6: AVDD must be connected to a positive supply and AVSS must be connected to a ground reference for 
proper operation of the part in user or ICSP modes. See parameter D001A for details.
DS39609C-page 12  2003-2013 Microchip Technology Inc.



PIC18F6520/8520/6620/8620/6720/8720
PORTJ is a bidirectional I/O port(5).

RJ0/ALE
RJ0
ALE

— 62
I/O
O

ST
TTL

Digital I/O.
External memory address latch enable.

RJ1/OE
RJ1
OE

— 61
I/O
O

ST
TTL

Digital I/O.
External memory output enable.

RJ2/WRL
RJ2
WRL

— 60
I/O
O

ST
TTL

Digital I/O.
External memory write low control.

RJ3/WRH
RJ3
WRH

— 59
I/O
O

ST
TTL

Digital I/O.
External memory write high control.

RJ4/BA0
RJ4
BA0

— 39
I/O
O

ST
TTL

Digital I/O.
External memory Byte Address 0 control.

RJ5/CE
RJ5
CE

— 40
I/O
O

ST
TTL

Digital I/O.
External memory chip enable control.

RJ6/LB
RJ6
LB

— 41
I/O
O

ST
TTL

Digital I/O.
External memory low byte select.

RJ7/UB
RJ7
UB

— 42
I/O
O

ST
TTL

Digital I/O.
External memory high byte select.

VSS 9, 25, 
41, 56

11, 31, 
51, 70

P — Ground reference for logic and I/O pins.

VDD 10, 26, 
38, 57

12, 32, 
48, 71

P — Positive supply for logic and I/O pins.

AVSS(6) 20 26 P — Ground reference for analog modules.

AVDD(6) 19 25 P — Positive supply for analog modules.

TABLE 1-2: PIC18FXX20 PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name
Pin Number Pin

Type
Buffer
Type

Description
PIC18F6X20 PIC18F8X20

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 OD =  Open-Drain (no P diode to VDD)  

Note 1: Alternate assignment for CCP2 when CCP2MX is not selected (all operating modes except 
Microcontroller).

2: Default assignment when CCP2MX is set.

3: External memory interface functions are only available on PIC18F8X20 devices.

4: CCP2 is multiplexed with this pin by default when configured in Microcontroller mode. Otherwise, it is 
multiplexed with either RB3 or RC1.

5: PORTH and PORTJ are only available on PIC18F8X20 (80-pin) devices.

6: AVDD must be connected to a positive supply and AVSS must be connected to a ground reference for 
proper operation of the part in user or ICSP modes. See parameter D001A for details.
DS39609C-page 20  2003-2013 Microchip Technology Inc.
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2.0 OSCILLATOR 
CONFIGURATIONS

2.1 Oscillator Types

The PIC18FXX20 devices can be operated in eight
different oscillator modes. The user can program three
configuration bits (FOSC2, FOSC1 and FOSC0) to
select one of these eight modes:

1. LP Low-Power Crystal

2. XT Crystal/Resonator

3. HS High-Speed Crystal/Resonator

4. HS+PLL High-Speed Crystal/Resonator 
with PLL enabled

5. RC External Resistor/Capacitor

6. RCIO External Resistor/Capacitor with 
I/O pin enabled

7. EC External Clock

8. ECIO External Clock with I/O pin 
enabled

2.2 Crystal Oscillator/Ceramic 
Resonators

In XT, LP, HS or HS+PLL Oscillator modes, a crystal or
ceramic resonator is connected to the OSC1 and
OSC2 pins to establish oscillation. Figure 2-1 shows
the pin connections. 

The PIC18FXX20 oscillator design requires the use of
a parallel cut crystal.      

FIGURE 2-1: CRYSTAL/CERAMIC 
RESONATOR OPERATION 
(HS, XT OR LP 
CONFIGURATION)    

TABLE 2-1: CAPACITOR SELECTION FOR 
CERAMIC RESONATORS  

  

Note: Use of a series cut crystal may give a fre-
quency out of the crystal manufacturer’s
specifications.

Note 1: See Table 2-1 and Table 2-2 for recommended
values of C1 and C2.

2: A series resistor (RS) may be required for AT
strip cut crystals.

3: RF varies with the oscillator mode chosen.

C1(1)

C2(1)

XTAL

OSC2

OSC1

RF
(3)

Sleep

To

Logic

PIC18FXX20

RS(2)

Internal

Ranges Tested:

Mode Freq C1 C2

XT 455 kHz
2.0 MHz
4.0 MHz

68-100 pF
15-68 pF
15-68 pF

68-100 pF
15-68 pF
15-68 pF

HS 8.0 MHz
16.0 MHz

10-68 pF
10-22 pF

10-68 pF
10-22 pF

These values are for design guidance only. 
See notes following this table.

Resonators Used:

2.0 MHz Murata Erie CSA2.00MG  0.5%

4.0 MHz Murata Erie CSA4.00MG  0.5%

8.0 MHz Murata Erie CSA8.00MT  0.5%

16.0 MHz Murata Erie CSA16.00MX  0.5%

All resonators used did not have built-in capacitors.

Note 1: Higher capacitance increases the stability
of the oscillator, but also increases the
start-up time. 

2: When operating below 3V VDD, or when
using certain ceramic resonators at any
voltage, it may be necessary to use high
gain HS mode, try a lower frequency
resonator, or switch to a crystal oscillator.

3: Since each resonator/crystal has its own
characteristics, the user should consult
the resonator/crystal manufacturer for
appropriate values of external
components, or verify oscillator
performance.
 2003-2013 Microchip Technology Inc. DS39609C-page 21



PIC18F6520/8520/6620/8620/6720/8720
2.6.1 SYSTEM CLOCK SWITCH BIT

The system clock source switching is performed under
software control. The system clock switch bit, SCS
(OSCCON<0>), controls the clock switching. When the
SCS bit is ‘0’, the system clock source comes from the
main oscillator that is selected by the FOSC configura-
tion bits in Configuration Register 1H. When the SCS
bit is set, the system clock source will come from the
Timer1 oscillator. The SCS bit is cleared on all forms of
Reset.

REGISTER 2-1: OSCCON REGISTER                   

Note: The Timer1 oscillator must be enabled
and operating to switch the system clock
source. The Timer1 oscillator is enabled
by setting the T1OSCEN bit in the Timer1
Control register (T1CON). If the Timer1
oscillator is not enabled, then any write to
the SCS bit will be ignored (SCS bit forced
cleared) and the main oscillator will
continue to be the system clock source.

U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-1

— — — — — — — SCS

bit 7 bit 0

bit  7-1 Unimplemented: Read as ‘0’

bit  0 SCS: System Clock Switch bit

When OSCSEN Configuration bit = 0 and T1OSCEN bit is set:
1 = Switch to Timer1 oscillator/clock pin 
0 = Use primary oscillator/clock input pin

When OSCSEN and T1OSCEN are in other states:
Bit is forced clear.

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
 2003-2013 Microchip Technology Inc. DS39609C-page 25



PIC18F6520/8520/6620/8620/6720/8720
ADRESH PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

ADRESL PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

ADCON0 PIC18F6X20 PIC18F8X20 --00 0000 --00 0000 --uu uuuu

ADCON1 PIC18F6X20 PIC18F8X20 --00 0000 --00 0000 --uu uuuu

ADCON2 PIC18F6X20 PIC18F8X20 0--- -000 0--- -000 u--- -uuu

CCPR1H PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCPR1L PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCP1CON PIC18F6X20 PIC18F8X20 --00 0000 --00 0000 --uu uuuu

CCPR2H PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCPR2L PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCP2CON PIC18F6X20 PIC18F8X20 --00 0000 --00 0000 --uu uuuu

CCPR3H PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCPR3L PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCP3CON PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

CVRCON PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

CMCON PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

TMR3H PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

TMR3L PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

T3CON PIC18F6X20 PIC18F8X20 0000 0000 uuuu uuuu uuuu uuuu

PSPCON PIC18F6X20 PIC18F8X20 0000 ---- 0000 ---- uuuu ----

SPBRG1 PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

RCREG1 PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

TXREG1 PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

TXSTA1 PIC18F6X20 PIC18F8X20 0000 -010 0000 -010 uuuu -uuu

RCSTA1 PIC18F6X20 PIC18F8X20 0000 000x 0000 000x uuuu uuuu

EEADRH PIC18F6X20 PIC18F8X20 ---- --00 ---- --00 ---- --uu

EEADR PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

EEDATA PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

EECON2 PIC18F6X20 PIC18F8X20 ---- ---- ---- ---- ---- ----

EECON1 PIC18F6X20 PIC18F8X20 xx-0 x000 uu-0 u000 uu-0 u000

TABLE 3-3: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)

Register Applicable Devices
Power-on Reset,
Brown-out Reset

MCLR Resets
WDT Reset

RESET Instruction
Stack Resets

Wake-up via WDT 
or Interrupt

Legend: u = unchanged, x = unknown, - = unimplemented bit, read as ‘0’, q = value depends on condition.
Shaded cells indicate conditions do not apply for the designated device.

Note 1: One or more bits in the INTCONx or PIRx registers will be affected (to cause wake-up).

2: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the PC is loaded with the 
interrupt vector (0008h or 0018h).

3: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the TOSU, TOSH and TOSL are 
updated with the current value of the PC. The STKPTR is modified to point to the next location in the 
hardware stack.

4: See Table 3-2 for Reset value for specific condition.

5: Bit 6 of PORTA, LATA and TRISA are enabled in ECIO and RCIO Oscillator modes only. In all other 
oscillator modes, they are disabled and read ‘0’. 

6: Bit 6 of PORTA, LATA and TRISA are not available on all devices. When unimplemented, they are read ‘0’. 
DS39609C-page 34  2003-2013 Microchip Technology Inc.
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PORTJ PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

PORTH PIC18F6X20 PIC18F8X20 0000 xxxx 0000 uuuu uuuu uuuu

PORTG PIC18F6X20 PIC18F8X20 ---x xxxx uuuu uuuu ---u uuuu

PORTF PIC18F6X20 PIC18F8X20 x000 0000 u000 0000 u000 0000

PORTE PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

PORTD PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu 

PORTC PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu 

PORTB PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu 

PORTA(5,6) PIC18F6X20 PIC18F8X20 -x0x 0000(5) -u0u 0000(5) -uuu uuuu(5)

TMR4 PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

PR4 PIC18F6X20 PIC18F8X20 1111 1111 1111 1111 uuuu uuuu

T4CON PIC18F6X20 PIC18F8X20 -000 0000 -000 0000 -uuu uuuu

CCPR4H PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCPR4L PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCP4CON PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

CCPR5H PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCPR5L PIC18F6X20 PIC18F8X20 xxxx xxxx uuuu uuuu uuuu uuuu

CCP5CON PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

SPBRG2 PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

RCREG2 PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

TXREG2 PIC18F6X20 PIC18F8X20 0000 0000 0000 0000 uuuu uuuu

TXSTA2 PIC18F6X20 PIC18F8X20 0000 -010 0000 -010 uuuu -uuu

RCSTA2 PIC18F6X20 PIC18F8X20 0000 000x 0000 000x uuuu uuuu

TABLE 3-3: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)

Register Applicable Devices
Power-on Reset,
Brown-out Reset

MCLR Resets
WDT Reset

RESET Instruction
Stack Resets

Wake-up via WDT 
or Interrupt

Legend: u = unchanged, x = unknown, - = unimplemented bit, read as ‘0’, q = value depends on condition.
Shaded cells indicate conditions do not apply for the designated device.

Note 1: One or more bits in the INTCONx or PIRx registers will be affected (to cause wake-up).

2: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the PC is loaded with the 
interrupt vector (0008h or 0018h).

3: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the TOSU, TOSH and TOSL are 
updated with the current value of the PC. The STKPTR is modified to point to the next location in the 
hardware stack.

4: See Table 3-2 for Reset value for specific condition.

5: Bit 6 of PORTA, LATA and TRISA are enabled in ECIO and RCIO Oscillator modes only. In all other 
oscillator modes, they are disabled and read ‘0’. 

6: Bit 6 of PORTA, LATA and TRISA are not available on all devices. When unimplemented, they are read ‘0’. 
DS39609C-page 36  2003-2013 Microchip Technology Inc.
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4.6 Instruction Flow/Pipelining

An “Instruction Cycle” consists of four Q cycles (Q1,
Q2, Q3 and Q4). The instruction fetch and execute are
pipelined, such that fetch takes one instruction cycle,
while decode and execute takes another instruction
cycle. However, due to the pipelining, each instruction
effectively executes in one cycle. If an instruction
causes the program counter to change (e.g., GOTO),
then two cycles are required to complete the instruction
(Example 4-2).

A fetch cycle begins with the program counter (PC)
incrementing in Q1.

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

EXAMPLE 4-2: INSTRUCTION PIPELINE FLOW

4.7 Instructions in Program Memory

The program memory is addressed in bytes. Instruc-
tions are stored as two bytes or four bytes in program
memory. The Least Significant Byte of an instruction
word is always stored in a program memory location
with an even address (LSB = 0). Figure 4-5 shows an
example of how instruction words are stored in the pro-
gram memory. To maintain alignment with instruction
boundaries, the PC increments in steps of 2 and the
LSB will always read ‘0’ (see Section 4.4 “PCL,
PCLATH and PCLATU”).

The CALL and GOTO instructions have an absolute
program memory address embedded into the
instruction. Since instructions are always stored on

word boundaries, the data contained in the instruction
is a word address. The word address is written to
PC<20:1>, which accesses the desired byte address in
program memory. Instruction #2 in Figure 4-5 shows
how the instruction “GOTO 000006h” is encoded in the
program memory. Program branch instructions, which
encode a relative address offset, operate in the same
manner. The offset value stored in a branch instruction
represents the number of single-word instructions that
the PC will be offset by. Section 24.0 “Instruction Set
Summary” provides further details of the instruction
set.

FIGURE 4-5: INSTRUCTIONS IN PROGRAM MEMORY

All instructions are single cycle, except for any program branches. These take two cycles since the fetch instruction is “flushed”
from the pipeline, while the new instruction is being fetched and then executed. 

TCY0 TCY1 TCY2 TCY3 TCY4 TCY5

1. MOVLW 55h Fetch 1 Execute 1

2. MOVWF PORTB Fetch 2 Execute 2

3. BRA  SUB_1 Fetch 3 Execute 3

4. BSF   PORTA, BIT3 (Forced NOP) Fetch 4 Flush (NOP)

5. Instruction @ address SUB_1 Fetch SUB_1 Execute SUB_1

Word Address
LSB = 1 LSB = 0 

Program Memory
Byte Locations        

000000h
000002h
000004h
000006h

Instruction 1: MOVLW 055h 0Fh 55h 000008h
Instruction 2: GOTO 000006h EFh 03h 00000Ah

F0h 00h 00000Ch
Instruction 3: MOVFF 123h, 456h C1h 23h 00000Eh

F4h 56h 000010h
000012h
000014h
 2003-2013 Microchip Technology Inc. DS39609C-page 45
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TABLE 4-2: SPECIAL FUNCTION REGISTER MAP

Address Name Address Name Address Name Address Name

FFFh TOSU FDFh INDF2(3) FBFh CCPR1H F9Fh IPR1

FFEh TOSH FDEh POSTINC2(3) FBEh CCPR1L F9Eh PIR1

FFDh TOSL FDDh POSTDEC2(3) FBDh CCP1CON F9Dh PIE1

FFCh STKPTR FDCh PREINC2(3) FBCh CCPR2H F9Ch MEMCON(2)

FFBh PCLATU FDBh PLUSW2(3) FBBh CCPR2L F9Bh —(1)

FFAh PCLATH FDAh FSR2H FBAh CCP2CON F9Ah TRISJ

FF9h PCL FD9h FSR2L FB9h CCPR3H F99h TRISH

FF8h TBLPTRU FD8h STATUS FB8h CCPR3L F98h TRISG

FF7h TBLPTRH FD7h TMR0H FB7h CCP3CON F97h TRISF

FF6h TBLPTRL FD6h TMR0L FB6h —(1) F96h TRISE

FF5h TABLAT FD5h T0CON FB5h CVRCON F95h TRISD

FF4h PRODH FD4h —(1) FB4h CMCON F94h TRISC

FF3h PRODL FD3h OSCCON FB3h TMR3H F93h TRISB

FF2h INTCON FD2h LVDCON FB2h TMR3L F92h TRISA

FF1h INTCON2 FD1h WDTCON FB1h T3CON F91h LATJ

FF0h INTCON3 FD0h RCON FB0h PSPCON F90h LATH

FEFh INDF0(3) FCFh TMR1H FAFh SPBRG1 F8Fh LATG

FEEh POSTINC0(3) FCEh TMR1L FAEh RCREG1 F8Eh LATF

FEDh POSTDEC0(3) FCDh T1CON FADh TXREG1 F8Dh LATE

FECh PREINC0(3) FCCh TMR2 FACh TXSTA1 F8Ch LATD

FEBh PLUSW0(3) FCBh PR2 FABh RCSTA1 F8Bh LATC

FEAh FSR0H FCAh T2CON FAAh EEADRH F8Ah LATB

FE9h FSR0L FC9h SSPBUF FA9h EEADR F89h LATA

FE8h WREG FC8h SSPADD FA8h EEDATA F88h PORTJ

FE7h INDF1(3) FC7h SSPSTAT FA7h EECON2 F87h PORTH

FE6h POSTINC1(3) FC6h SSPCON1 FA6h EECON1 F86h PORTG

FE5h POSTDEC1(3) FC5h SSPCON2 FA5h IPR3 F85h PORTF

FE4h PREINC1(3) FC4h ADRESH FA4h PIR3 F84h PORTE

FE3h PLUSW1(3) FC3h ADRESL FA3h PIE3 F83h PORTD

FE2h FSR1H FC2h ADCON0 FA2h IPR2 F82h PORTC

FE1h FSR1L FC1h ADCON1 FA1h PIR2 F81h PORTB

FE0h BSR FC0h ADCON2 FA0h PIE2 F80h PORTA

Note 1: Unimplemented registers are read as ‘0’.

2: This register is unused on PIC18F6X20 devices. Always maintain this register clear.

3: This is not a physical register.
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PREINC2 Uses contents of FSR2 to address data memory – value of FSR2 pre-incremented 
(not a physical register)

n/a 57

PLUSW2 Uses contents of FSR2 to address data memory – value of FSR2 pre-incremented 
(not a physical register) – value of FSR2 offset by value in WREG

n/a 57

FSR2H — — — — Indirect Data Memory Address Pointer 2 High Byte ---- 0000 33, 57

FSR2L Indirect Data Memory Address Pointer 2 Low Byte xxxx xxxx 33, 57

STATUS — — — N OV Z DC C ---x xxxx 33, 59

TMR0H Timer0 Register High Byte 0000 0000 33, 133

TMR0L Timer0 Register Low Byte xxxx xxxx 33, 133

T0CON TMR0ON T08BIT T0CS T0SE PSA T0PS2 T0PS1 T0PS0 1111 1111 33, 131

OSCCON — — — — — — — SCS ---- ---0 25, 33

LVDCON — — IRVST LVDEN LVDL3 LVDL2 LVDL1 LVDL0 --00 0101 33, 235

WDTCON — — — — — — — SWDTE ---- ---0 33, 250

RCON IPEN — — RI TO PD POR BOR 0--1 11qq 33, 60, 
101

TMR1H Timer1 Register High Byte xxxx xxxx 33, 135

TMR1L Timer1 Register Low Byte xxxx xxxx 33, 135

T1CON RD16 — T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON 0-00 0000 33, 135

TMR2 Timer2 Register 0000 0000 33, 141

PR2 Timer2 Period Register 1111 1111 33, 142

T2CON — T2OUTPS3 T2OUTPS2 T2OUTPS1 T2OUTPS0 TMR2ON T2CKPS1 T2CKPS0 -000 0000 33, 141

SSPBUF SSP Receive Buffer/Transmit Register xxxx xxxx 33, 157

SSPADD SSP Address Register in I2C Slave mode. SSP Baud Rate Reload Register in I2C Master mode. 0000 0000 33, 166

SSPSTAT SMP CKE D/A P S R/W UA BF 0000 0000 33, 158

SSPCON1 WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPM0 0000 0000 33, 168

SSPCON2 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN 0000 0000 33, 169

ADRESH A/D Result Register High Byte xxxx xxxx 34, 215

ADRESL A/D Result Register Low Byte xxxx xxxx 34, 215

ADCON0 — — CHS3 CHS2 CHS1 CHS0 GO/DONE ADON --00 0000 34, 213

ADCON1 — — VCFG1 VCFG0 PCFG3 PCFG2 PCFG1 PCFG0 --00 0000 34, 214

ADCON2 ADFM — — — — ADCS2 ADCS1 ADCS0 0--- -000 34, 215

CCPR1H Capture/Compare/PWM Register 1 High Byte xxxx xxxx 34, 151, 
152

CCPR1L Capture/Compare/PWM Register 1 Low Byte xxxx xxxx 34, 151, 
152

CCP1CON — — DC1B1 DC1B0 CCP1M3 CCP1M2 CCP1M1 CCP1M0 --00 0000 34, 149

CCPR2H Capture/Compare/PWM Register 2 High Byte xxxx xxxx 34, 151, 
152

CCPR2L Capture/Compare/PWM Register 2 Low Byte xxxx xxxx 34, 151, 
152

CCP2CON — — DC2B1 DC2B0 CCP2M3 CCP2M2 CCP2M1 CCP2M0 --00 0000 34, 149

TABLE 4-3: 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: RA6 and associated bits are configured as port pins in RCIO and ECIO Oscillator modes only and read ‘0’ in all other oscillator 

modes.
2: Bit 21 of the TBLPTRU allows access to the device configuration bits.
3: These registers are unused on PIC18F6X20 devices; always maintain these clear.
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Example 8-3 shows the sequence to do a 16 x 16
unsigned multiply. Equation 8-1 shows the algorithm
that is used. The 32-bit result is stored in four registers,
RES3:RES0.

EQUATION 8-1: 16 x 16 UNSIGNED 
MULTIPLICATION 
ALGORITHM 

EXAMPLE 8-3: 16 x 16 UNSIGNED 
MULTIPLY ROUTINE          

Example 8-4 shows the sequence to do a 16 x 16
signed multiply. Equation 8-2 shows the algorithm
used. The 32-bit result is stored in four registers,
RES3:RES0. To account for the sign bits of the argu-
ments, each argument pairs’ Most Significant bit (MSb)
is tested and the appropriate subtractions are done.

EQUATION 8-2: 16 x 16 SIGNED 
MULTIPLICATION 
ALGORITHM    

EXAMPLE 8-4: 16 x 16 SIGNED 
MULTIPLY ROUTINE     

MOVF ARG1L, W  
MULWF ARG2L ; ARG1L * ARG2L -> 

; PRODH:PRODL 
MOVFF PRODH, RES1 ; 
MOVFF PRODL, RES0 ; 

; 
MOVF ARG1H, W 
MULWF ARG2H ; ARG1H * ARG2H -> 

; PRODH:PRODL 
MOVFF PRODH, RES3 ; 
MOVFF PRODL, RES2 ; 

; 
MOVF ARG1L, W 
MULWF ARG2H ; ARG1L * ARG2H -> 

; PRODH:PRODL 
MOVF PRODL,  W ; 
ADDWF RES1, F ; Add cross 
MOVF PRODH, W ; products 
ADDWFC RES2, F ; 
CLRF WREG ; 
ADDWFC RES3, F ; 

; 
MOVF ARG1H, W ; 
MULWF ARG2L ; ARG1H * ARG2L -> 

; PRODH:PRODL 
MOVF PRODL, W ; 
ADDWF RES1, F ; Add cross 
MOVF PRODH, W ; products 
ADDWFC RES2, F ; 
CLRF WREG ; 
ADDWFC RES3, F ; 

RES3:RES0 = ARG1H:ARG1L  ARG2H:ARG2L
= (ARG1H  ARG2H  216) +

(ARG1H  ARG2L  28) +
(ARG1L  ARG2H  28) +
(ARG1L  ARG2L)

MOVF ARG1L, W 
MULWF ARG2L ; ARG1L * ARG2L -> 

; PRODH:PRODL 
MOVFF PRODH, RES1 ; 
MOVFF PRODL, RES0 ; 

; 
MOVF ARG1H, W 
MULWF ARG2H ; ARG1H * ARG2H -> 

; PRODH:PRODL 
MOVFF PRODH, RES3 ; 
MOVFF PRODL, RES2 ; 

; 
MOVF ARG1L, W 
MULWF ARG2H ; ARG1L * ARG2H -> 

; PRODH:PRODL 
MOVF PRODL, W ; 
ADDWF RES1, F ; Add cross 
MOVF PRODH, W ; products 
ADDWFC RES2, F ; 
CLRF WREG ; 
ADDWFC RES3, F ; 

; 
MOVF ARG1H, W ; 
MULWF ARG2L ; ARG1H * ARG2L -> 

; PRODH:PRODL 
MOVF PRODL, W ; 
ADDWF RES1, F ; Add cross 
MOVF PRODH, W ; products 
ADDWFC RES2, F ; 
CLRF WREG ; 
ADDWFC RES3, F ; 

; 
BTFSS ARG2H, 7 ; ARG2H:ARG2L neg? 
BRA SIGN_ARG1 ; no, check ARG1 
MOVF ARG1L, W ; 
SUBWF RES2 ; 
MOVF ARG1H, W ; 
SUBWFB RES3 

; 
SIGN_ARG1 

BTFSS ARG1H, 7 ; ARG1H:ARG1L neg? 
BRA CONT_CODE ; no, done 
MOVF ARG2L, W ; 
SUBWF RES2 ; 
MOVF ARG2H, W ; 
SUBWFB RES3 

; 
CONT_CODE 
     :

RES3:RES0
= ARG1H:ARG1L  ARG2H:ARG2L
= (ARG1H  ARG2H  216) +

(ARG1H  ARG2L  28) +
(ARG1L  ARG2H  28) +
(ARG1L  ARG2L) +
(-1  ARG2H<7>  ARG1H:ARG1L  216) +
(-1  ARG1H<7>  ARG2H:ARG2L  216)
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9.4 IPR Registers

The IPR registers contain the individual priority bits for
the peripheral interrupts. Due to the number of
peripheral interrupt sources, there are three Peripheral
Interrupt Priority Registers (IPR1, IPR2 and IPR3). The
operation of the priority bits requires that the Interrupt
Priority Enable (IPEN) bit be set. 

REGISTER 9-10: IPR1: PERIPHERAL INTERRUPT PRIORITY REGISTER 1                 
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

PSPIP(1) ADIP RC1IP TX1IP SSPIP CCP1IP TMR2IP TMR1IP

bit 7 bit 0

bit 7 PSPIP: Parallel Slave Port Read/Write Interrupt Priority bit(1) 
1 = High priority 
0 = Low priority 

bit 6 ADIP: A/D Converter Interrupt Priority bit 
1 = High priority 
0 = Low priority 

bit 5 RC1IP: USART1 Receive Interrupt Priority bit 
1 = High priority 
0 = Low priority 

bit 4 TX1IP: USART1 Transmit Interrupt Priority bit 
1 = High priority 
0 = Low priority 

bit 3 SSPIP: Master Synchronous Serial Port Interrupt Priority bit 
1 = High priority 
0 = Low priority 

bit 2 CCP1IP: CCP1 Interrupt Priority bit 
1 = High priority 
0 = Low priority 

bit 1 TMR2IP: TMR2 to PR2 Match Interrupt Priority bit 
1 = High priority 
0 = Low priority 

bit 0 TMR1IP: TMR1 Overflow Interrupt Priority bit 
1 = High priority 
0 = Low priority 

Note 1: Enabled only in Microcontroller mode for PIC18F8X20 devices.

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
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10.3 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
(Table 10-5). PORTC pins have Schmitt Trigger input
buffers.

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 pin override value is not loaded into the TRIS
register. This allows read-modify-write of the TRIS
register, without concern due to peripheral overrides.

RC1 is normally configured by configuration bit,
CCP2MX, as the default peripheral pin of the CCP2
module (default/erased state, CCP2MX = 1).

EXAMPLE 10-3: INITIALIZING PORTC      

FIGURE 10-8: PORTC BLOCK DIAGRAM (PERIPHERAL OUTPUT OVERRIDE)       

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 0xCF ;  Value used to 
; initialize data                    
; direction

MOVWF TRISC ;  Set RC<3:0> as inputs
; RC<5:4> as outputs
;  RC<7:6> as inputs

PORTC/Peripheral Out Select

Data Bus

WR LATC

WR TRISC

Data Latch

TRIS Latch

RD TRISC

QD

QCK

Q D

EN

Peripheral Data Out
0

1

QD

QCK

P

N

VDD

VSS

RD PORTC

Peripheral Data In

I/O pin(1)or
WR PORTC

RD LATC

Schmitt
Trigger

Note 1: I/O pins have diode protection to VDD and VSS.

2: Peripheral Output Enable is only active if Peripheral Select is active.

TRIS
Override

Peripheral Output

Logic

 TRIS OVERRIDE

Pin Override Peripheral

RC0 Yes Timer1 Osc for 
Timer1/Timer3

RC1 Yes Timer1 Osc for 
Timer1/Timer3, 

CCP2 I/O

RC2 Yes CCP1 I/O

RC3 Yes SPI/I2C 
Master Clock

RC4 Yes I2C Data Out

RC5 Yes SPI Data Out

RC6 Yes USART1 Async 
Xmit, Sync Clock

RC7 Yes USART1 Sync 
Data Out

Enable(2)
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FIGURE 17-9: I2C SLAVE MODE TIMING (TRANSMISSION, 7-BIT ADDRESS) 
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18.4 USART Synchronous Slave Mode

Synchronous Slave mode differs from the Master mode
in the fact that the shift clock is supplied externally at
the TXx pin (RC6/TX1/CK1 or RG1/TX2/CK2), instead
of being supplied internally in Master mode. TRISC<6>
must be set for this mode. This allows the device to
transfer or receive data while in Sleep mode. Slave
mode is entered by clearing bit CSRC (TXSTAx<7>).

18.4.1 USART SYNCHRONOUS SLAVE 
TRANSMIT

The operation of the Synchronous Master and Slave
modes are identical, except in the case of the Sleep
mode.

If two words are written to the TXREG and then the
SLEEP instruction is executed, the following will occur:

a) The first word will immediately transfer to the
TSR register and transmit. 

b) The second word will remain in TXREG register. 

c) Flag bit TXxIF will not be set. 

d) When the first word has been shifted out of TSR,
the TXREGx register will transfer the second
word to the TSR and flag bit TXxIF will now be
set. 

e) If enable bit TXxIE is set, the interrupt will wake
the chip from Sleep. If the global interrupt is
enabled, the program will branch to the interrupt
vector.

To set up a Synchronous Slave Transmission:

1. Enable the synchronous slave serial port by
setting bits SYNC and SPEN and clearing bit
CSRC.

2. Clear bits CREN and SREN.

3. If interrupts are desired, set enable bit TXxIE.

4. If 9-bit transmission is desired, set bit TX9.

5. Enable the transmission by setting enable bit
TXEN.

6. If 9-bit transmission is selected, the ninth bit
should be loaded in bit TX9D.

7. Start transmission by loading data to the
TXREGx register.

8. If using interrupts, ensure that the GIE and PEIE
bits in the INTCON register (INTCON<7:6>) are
set.

TABLE 18-10: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE TRANSMISSION       

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on 

POR, BOR

Value on 
all other 
Resets

INTCON GIE/
GIEH

PEIE/
GIEL

TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 0000 0000 0000 0000

PIR1 PSPIF ADIF RC1IF TX1IF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000 0000 0000

PIE1 PSPIE ADIE RC1IE TX1IE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000 0000 0000

IPR1 PSPIP ADIP RC1IP TX1IP SSPIP CCP1IP TMR2IP TMR1IP 0111 1111 0111 1111

PIR3 — — RC2IF TX2IF TMR4IF CCP5IF CCP4IF CCP3IF --00 0000 --00 0000

PIE3 — — RC2IE TX2IE TMR4IE CCP5IE CCP4IE CCP3IE --00 0000 --00 0000

IPR3 — — RC2IP TX2IP TMR4IP CCP5IP CCP4IP CCP3IP --11 1111 --11 1111

RCSTAx(1) SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x 0000 000x

TXREGx(1) USART Transmit Register 0000 0000 0000 0000

TXSTAx(1) CSRC TX9 TXEN SYNC — BRGH TRMT TX9D 0000 -010 0000 -010

SPBRGx(1) Baud Rate Generator Register 0000 0000 0000 0000

Legend: x = unknown, – = unimplemented, read as ‘0’. Shaded cells are not used for synchronous slave transmission.
Note 1: Register names generically refer to both of the identically named registers for the two USART modules, where ‘x’ 

indicates the particular module. Bit names and Reset values are identical between modules.
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TABLE 19-2: SUMMARY OF A/D REGISTERS         

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on 

POR, BOR

Value on 
all other 
Resets

INTCON GIE/
GIEH

PEIE/
GIEL

TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 0000 0000 0000 0000

PIR1 PSPIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000 0000 0000

PIE1 PSPIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000 0000 0000

IPR1 PSPIP ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0111 1111 0111 1111

PIR2 — CMIF — — BCLIF LVDIF TMR3IF CCP2IF -0-- 0000 -0-- 0000

PIE2 — CMIE — — BCLIE LVDIE TMR3IE CCP2IE -0-- 0000 -0-- 0000

IPR2 — CMIP — — BCLIP LVDIP TMR3IP CCP2IP -0-- 0000 -0-- 0000

ADRESH  A/D Result Register High Byte xxxx xxxx uuuu uuuu

ADRESL  A/D Result Register Low Byte xxxx xxxx uuuu uuuu

ADCON0 — — CHS3 CHS3 CHS1 CHS0 GO/DONE ADON --00 0000 --00 0000

ADCON1 — — VCFG1 VCFG0 PCFG3 PCFG2 PCFG1 PCFG0 --00 0000 --00 0000

ADCON2 ADFM — — — — ADCS2 ADCS1 ADCS0 0--- -000 0--- -000

PORTA — RA6 RA5 RA4 RA3 RA2 RA1 RA0 --0x 0000 --0u 0000

TRISA — PORTA Data Direction Register --11 1111 --11 1111

PORTF RF7 RF6 RF5 RF4 RF3 RF2 RF1 RF0 x000 0000 u000 0000

LATF LATF7 LATF6 LATF5 LATF4 LATF3 LATF2 LATF1 LATF0 xxxx xxxx uuuu uuuu

TRISF PORTF Data Direction Control Register 1111 1111 1111 1111

PORTH(1) RH7 RH6 RH5 RH4 RH3 RH2 RH1 RH0 0000 xxxx 0000 xxxx

LATH(1) LATH7 LATH6 LATH5 LATH4 LATH3 LATH2 LATH1 LATH0 xxxx xxxx uuuu uuuu

TRISH(1) PORTH Data Direction Control Register 1111 1111 1111 1111

Legend: x = unknown, u = unchanged, – = unimplemented, read as ‘0’. Shaded cells are not used for A/D conversion.
Note 1: Only available on PIC18F8X20 devices.
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21.0 COMPARATOR VOLTAGE 
REFERENCE MODULE

The comparator voltage reference is a 16-tap resistor
ladder network that provides a selectable voltage refer-
ence. The resistor ladder is segmented to provide two
ranges of CVREF values and has a power-down function
to conserve power when the reference is not being used.
The CVRCON register controls the operation of the
reference as shown in Register 21-1. The block diagram
is given in Figure 21-1.

The comparator reference supply voltage can come
from either VDD or VSS, or the external VREF+ and
VREF- that are multiplexed with RA3 and RA2. The
comparator reference supply voltage is controlled by
the CVRSS bit.

21.1 Configuring the Comparator 
Voltage Reference

The comparator voltage reference can output 16 distinct
voltage levels for each range. The equations used to
calculate the output of the comparator voltage reference
are as follows:

If CVRR = 1: 
CVREF = (CVR<3:0>/24) x CVRSRC

If CVRR = 0: 
CVREF = (CVRSRC x 1/4) + (CVR<3:0>/32) x CVRSRC

The settling time of the comparator voltage reference
must be considered when changing the CVREF output
(Section 26.0 “Electrical Characteristics”). 

REGISTER 21-1:  CVRCON REGISTER               

Note: In order to select external VREF+ and VREF-
supply voltages, the Voltage Reference Con-
figuration bits (VCFG1:VCFG0) of the
ADCON1 register must be set appropriately.

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

CVREN CVROE CVRR CVRSS CVR3 CVR2 CVR1 CVR0

bit 7 bit 0

bit 7 CVREN: Comparator Voltage Reference Enable bit

1 = CVREF circuit powered on 
0 = CVREF circuit powered down

bit 6 CVROE: Comparator VREF Output Enable bit(1)

1 = CVREF voltage level is also output on the RF5/AN10/CVREF pin 
0 = CVREF voltage is disconnected from the RF5/AN10/CVREF pin

bit 5 CVRR: Comparator VREF Range Selection bit

1 = 0.00 CVRSRC to 0.667 CVRSRC, with CVRSRC/24 step size (low range) 
0 = 0.25 CVRSRC to 0.75 CVRSRC, with CVRSRC/32 step size (high range) 

bit 4 CVRSS: Comparator VREF Source Selection bit(2)

1 = Comparator reference source CVRSRC = VREF+ – VREF-
0 = Comparator reference source CVRSRC = VDD – VSS

bit 3-0 CVR3:CVR0: Comparator VREF Value Selection bits (0  VR3:VR0  15) 

When CVRR = 1: 
CVREF = (CVR<3:0>/24)  (CVRSRC)

When CVRR = 0: 
CVREF = 1/4  (CVRSRC) + (CVR3:CVR0/32)  (CVRSRC)

Note 1: If enabled for output, RF5 must also be configured as an input by setting TRISF<5>
to ‘1’.

2: In order to select external VREF+ and VREF- supply voltages, the Voltage
Reference Configuration bits (VCFG1:VCFG0) of the ADCON1 register must be
set appropriately.

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
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BNC Branch if Not Carry 

Syntax: [ label ]  BNC    n

Operands: -128  n  127

Operation: if Carry bit is ‘0’
(PC) + 2 + 2n  PC

Status Affected: None

Encoding: 1110 0011 nnnn nnnn

Description: If the Carry bit is ‘0’, then the 
program will branch.
The 2’s complement number ‘2n’ is 
added to the PC.  Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
PC+2+2n.  This instruction is then 
a two-cycle instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity:
If Jump:

Q1 Q2 Q3 Q4
Decode Read literal 

‘n’
Process 

Data
Write to PC

No 
operation

No 
operation

No 
operation

No 
operation

If No Jump:

Q1 Q2 Q3 Q4
Decode Read literal 

‘n’
Process 

Data
No 

operation

Example: HERE BNC Jump

Before Instruction
PC = address (HERE)

After Instruction
If Carry = 0;

PC = address (Jump)
If Carry = 1;

PC = address (HERE+2)

BNN Branch if Not Negative 

Syntax: [ label ]  BNN    n

Operands: -128  n  127

Operation: if Negative bit is ‘0’
(PC) + 2 + 2n  PC

Status Affected: None

Encoding: 1110 0111 nnnn nnnn

Description: If the Negative bit is ‘0’, then the 
program will branch.
The 2’s complement number ‘2n’ is 
added to the PC.  Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
PC+2+2n.  This instruction is then 
a two-cycle instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity:
If Jump:

Q1 Q2 Q3 Q4
Decode Read literal 

‘n’
Process 

Data
Write to PC

No 
operation

No 
operation

No 
operation

No 
operation

If No Jump:

Q1 Q2 Q3 Q4
Decode Read literal 

‘n’
Process 

Data
No 

operation

Example: HERE BNN Jump

Before Instruction
PC = address (HERE)

After Instruction
If Negative = 0;

PC = address (Jump)
If Negative = 1;

PC = address (HERE+2)
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FIGURE 27-3: MAXIMUM IDD vs. FOSC OVER VDD (HS MODE) EXTENDED

FIGURE 27-4: TYPICAL IDD vs. FOSC OVER VDD (HS/PLL MODE)
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APPENDIX A: REVISION HISTORY

Revision A (January 2003)

Original data sheet for the PIC18FXX20 family which
includes PIC18F6520, PIC18F6620, PIC18F6720,
PIC18F8520, PIC18F8620 and PIC18F8720 devices.

This data sheet is based on the previous PIC18FXX20
Data Sheet (DS39580).

Revision B (January 2004)

This revision includes the DC and AC Characteristics
Graphs and Tables. The Electrical Specifications in
Section 26.0 “Electrical Characteristics” have been
updated and there have been minor corrections to the
data sheet text.

Revision C (November 2011)

This revision updated Section 28.0 “Packaging Infor-
mation”.

APPENDIX B: DEVICE 
DIFFERENCES

The differences between the devices listed in this data
sheet are shown in Table B-1.

TABLE B-1: DEVICE DIFFERENCES           

Feature PIC18F6520 PIC18F6620 PIC18F6720 PIC18F8520 PIC18F8620 PIC18F8720

On-Chip Program Memory 
(Kbytes)

32 64 128 32 64 128

Data Memory (bytes) 2048 3840 3840 2048 3840 3840

Boot Block (bytes) 2048 512 512 2048 512 512

Timer1 Low-Power Option Yes No No Yes No No

I/O Ports Ports A, B, C, 
D, E, F, G

Ports A, B, C, 
D, E, F, G

Ports A, B, C, 
D, E, F, G

Ports A, B, C, 
D, E, F, G, H, J

Ports A, B, C, 
D, E, F, G, H, J

Ports A, B, C, 
D, E, F, G, H, J

A/D Channels 12 12 12 16 16 16

External Memory Interface No No No Yes Yes Yes

Maximum Operating 
Frequency (MHz)

40 25 25 40 25 25

Package Types 64-pin TQFP 64-pin TQFP 64-pin TQFP 80-pin TQFP 80-pin TQFP 80-pin TQFP
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