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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 -
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FLASH
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PIC18F66K80 FAMILY

Pin Diagrams

28-Pin QFN®

RA2/VREF-/AN2 | |

RA3/VREF+/AN3 [ |

VDDCORE/VCAP | |
RAS/AN4/C2INB/HLVDIN/T1CKISS/CTMUI [ |
vss [ ]

OSC1/CLKIN/RA7 [ |

OSC2/CLKOUT/RA6 [ |

~No b WN -

25 :| RB7/PGD/T3G/RX2/DT2/KBI3
23 :| RB5/TOCKI/T3CKI/CCP5/KBI1
22 :| RB4/AN9/C2INA/ECCP1/P1A/CTPLS/KBIO

27 [ ] RAO/CVREF/ANO/ULPWU
24 [ ] RB6/PGC/TX2/CK2/KBI2

28 | ] RA1/AN1
26 | | MCLR/RE3

2
20
19
18

-

PIC18F2XK80
PIC18LF2XK80

16
15

:l RB3/CANRX/C20UT/P1D/CTED2/INT3
:l RB2/CANTX/C10UT/P1C/CTED1/INT2
:l RB1/AN8/C1INB/P1B/CTDIN/INT1

:| RBO/AN10/C1INA/FLTO/INTO

:| VbD
| ] vss

:I RC7/CANRX/RX1/DT1/CCP4

RC5/SDO [_| 13

Rc1/soscl [ 9
RCB/ICANTX/TX1/CK1/CCP3 [ | 14

RC2/T1G/CCP2 [ | 10

RC3/REFO/SCL/SCK [ | 11
RC4/SDA/SDI [_| 12

RCO/SOSCO/SCLKI [ | 8

Note 1: Forthe QFN package, it is recommended that the bottom pad be connected to Vss.
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PIC18F66K80 FAMILY

REGISTER 3-4: REFOCON: REFERENCE OSCILLATOR CONTROL REGISTER

R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ROON — ROSSLP ROSEL(® RODIV3 RODIV2 RODIV1 RODIVO
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 ROON: Reference Oscillator Output Enable bit

1 = Reference oscillator output is available on REFO pin
0 = Reference oscillator output is disabled

bit 6 Unimplemented: Read as ‘0’
bit 5 ROSSLP: Reference Oscillator Output Stop in Sleep bit

1 = Reference oscillator continues to run in Sleep
0 = Reference oscillator is disabled in Sleep

bit 4 ROSEL: Reference Oscillator Source Select bit!)

1 = Primary oscillator (EC or HS) is used as the base clock
0 = System clock is used as the base clock; base clock reflects any clock switching of the device

bit 3-0 RODIV<3:0>: Reference Oscillator Divisor Select bits

1111 = Base clock value divided by 32,768
1110 = Base clock value divided by 16,384
1101 = Base clock value divided by 8,192
1100 = Base clock value divided by 4,096
1011 = Base clock value divided by 2,048
1010 = Base clock value divided by 1,024
1001 = Base clock value divided by 512
1000 = Base clock value divided by 256
0111 = Base clock value divided by 128
0110 = Base clock value divided by 64
0101 = Base clock value divided by 32
0100 = Base clock value divided by 16
0011 = Base clock value divided by 8
0010 = Base clock value divided by 4
0001 = Base clock value divided by 2
0000 = Base clock value

Note 1. For ROSEL (REFOCON<4>), the primary oscillator is available only when configured as the default via the
FOSCx settings. This is regardless of whether the device is in Sleep mode.
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PIC18F66K80 FAMILY

If the IRCFx bits and the INTSRC bit are all clear, the
INTOSC output (HF-INTOSC/MF-INTOSC) is not
enabled and the HFIOFS and MFIOFS bits will remain
clear. There will be no indication of the current clock
source. The LF-INTOSC source is providing the device
clocks.

If the IRCFx bits are changed from all clear (thus,
enabling the INTOSC output) or if INTSRC or
MFIOSEL is set, the HFIOFS or MFIOFS bit is set after
the INTOSC output becomes stable. For details, see
Table 4-3.

TABLE 4-3: INTERNAL OSCILLATOR FREQUENCY STABILITY BITS
IRCF<2:0> INTSRC MFIOSEL Status of MFIOFS or HFIOFS when INTOSC is Stable
000 0 X MFIOFS = 0, HFIOFS = 0 and clock source is LF-INTOSC
000 1 0 MFIOFS = 0, HFIOFS = 1 and clock source is HF-INTOSC
000 1 1 MFIOFS = 1, HFIOFS = 0 and clock source is MF-INTOSC
Non-Zero X 0 MFIOFS = 0, HFIOFS = 1 and clock source is HF-INTOSC
Non-Zero X 1 MFIOFS = 1, HFIOFS = 0 and clock source is MF-INTOSC

Clocks to the device continue while the INTOSC source
stabilizes after an interval of TIOBST (Parameter 39,
Table 31-11).

If the IRCFx bits were previously at a non-zero value,
or if INTSRC was set before setting SCS1 and the
INTOSC source was already stable, the HFIOFS or
MFIOFS bit will remain set.

On transitions from RC_RUN mode to PRI_RUN mode,
the device continues to be clocked from the INTOSC
multiplexer while the primary clock is started. When the
primary clock becomes ready, a clock switch to the
primary clock occurs (see Figure 4-4). When the clock
switch is complete, the HFIOFS or MFIOFS bit is
cleared, the OSTS bit is set and the primary clock is
providing the device clock. The IDLEN and SCSx bits
are not affected by the switch. The LF-INTOSC source
will continue to run if either the WDT or the Fail-Safe
Clock Monitor (FSCM) is enabled.

DS39977F-page 68
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PIC18F66K80 FAMILY

443 RC_IDLE MODE

In RC_IDLE mode, the CPU is disabled but the periph-
erals continue to be clocked from the internal oscillator
block using the INTOSC multiplexer. This mode
provides controllable power conservation during Idle
periods.

From RC_RUN, this mode is entered by setting the
IDLEN bit and executing a SLEEP instruction. If the
device is in another Run mode, first set IDLEN, then set
the SCS1 bit and execute SLEEP. To maintain software
compatibility with future devices, it is recommended
that SCSO0 also be cleared, though its value is ignored.
The INTOSC multiplexer may be used to select a
higher clock frequency by modifying the IRCFx bits
before executing the SLEEP instruction. When the
clock source is switched to the INTOSC multiplexer, the
primary oscillator is shut down and the OSTS bit is
cleared.

If the IRCFx bits are set to any non-zero value, or the
INTSRC/MFIOSEL bit is set, the INTOSC output is
enabled. The HFIOFS/MFIOFS bits become set, after
the INTOSC output becomes stable, after an interval of
TioBsT (Parameter 38, Table 31-11). For information on
the HFIOFS/MFIOFS bits, see Table 4-3.

Clocks to the peripherals continue while the INTOSC
source stabilizes. The HFIOFS/MFIOFS bits will
remain set if the IRCFx bits were previously at a non-
zero value or if INTSRC was set before the SLEEP
instruction was executed and the INTOSC source was
already stable. If the IRCFx bits and INTSRC are all
clear, the INTOSC output will not be enabled, the
HFIOFS/MFIOFS bits will remain clear and there will be
no indication of the current clock source.

When a wake event occurs, the peripherals continue to
be clocked from the INTOSC multiplexer. After a delay
of TcsD (Parameter 38, Table 31-11) following the wake
event, the CPU begins executing code clocked by the
INTOSC multiplexer. The IDLEN and SCSx bits are not
affected by the wake-up. The INTOSC source will
continue to run if either the WDT or the Fail-Safe Clock
Monitor is enabled.

4.5 Selective Peripheral Module
Control

Idle mode allows users to substantially reduce power
consumption by stopping the CPU clock. Even so,
peripheral modules still remain clocked, and thus, con-
sume power. There may be cases where the application
needs what this mode does not provide: the allocation of
power resources to the CPU processing with minimal
power consumption from the peripherals.

PIC18F66K80 family devices address this requirement
by allowing peripheral modules to be selectively
disabled, reducing or eliminating their power
consumption. This can be done with two control bits:

» Peripheral Enable bit, generically named XXXEN —
Located in the respective module’s main control
register

» Peripheral Module Disable (PMD) bit, generically
named, XXXMD - Located in one of the PMDx
Control registers (PMDO, PMD1 or PMD2)

Disabling a module by clearing its XXXEN bit disables
the module’s functionality, but leaves its registers
available to be read and written to. This reduces power
consumption, but not by as much as the second
approach.

Most peripheral modules have an enable bit.

In contrast, setting the PMD bit for a module disables
all clock sources to that module, reducing its power
consumption to an absolute minimum. In this state, the
control and status registers associated with the periph-
eral are also disabled, so writes to those registers have
no effect and read values are invalid. Many peripheral
modules have a corresponding PMD bit.

There are three PMD registers in PIC18F66K80 family
devices: PMDO, PMD1 and PMD2. These registers
have bits associated with each module for disabling or
enabling a particular peripheral.

DS39977F-page 72
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Shaded cells indicate conditions do not apply for the designated device.

Note 1:

One or more bits in the INTCONXx or PIRx registers will be affected (to cause wake-up).

TABLE 5-4: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)
P(;wer-ton % Sese:s, Wake-up via
Register Applicable Devices Broivsne-c;ut RESET Inst?z?:t,ion, WDT
Reset Stack Resets or Interrupt
PMD1 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 0000 0000 0000 0000 uuuu uuuu
PMD2 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 ---- 0000 ---- 0000 ---- uuuu
PADCFG1 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 0000 ---0 0000 ---0 uuuu ---u
CTMUCONH PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 0- 00 0000 0- 00 0000 u-uu uuuu
CTMUCONL PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 0000 0000 0000 0000 uuuu uuuu
CTMUICON PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 0000 0000 0000 0000 uuuu uuuu
CCPR2H PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX XXXX XXXX uuuu uuuu
CCPR2L PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX XXXX XXXX uuuu uuuu
CCP2CON PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 --00 0000 --00 0000 --uu uuuu
CCPR3H PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX XXXX XXXX uuuu uuuu
CCPR3L PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX XXXX XXXX uuuu uuuu
CCP3CON PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 --00 0000 --00 0000 --uu uuuu
CCPR4H PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX  XXXX XXXX XXXX uuuu uuuu
CCPRA4L PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX XXXX XXXX uuuu uuuu
CCP4CON PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 --00 0000 --00 0000 --uu uuuu
CCPR5H PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX XXXX XXXX uuuu uuuu
CCPR5L PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX XXXX XXXX uuuu uuuu
CCP5CON PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 --00 0000 --00 0000 --uu uuuu
PSPCON PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 0000 ---- 0000 ---- uuuy - - - -
MDCON PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 0010 0--0 0010 0--0 uuuu u--u
MDSRC PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 0--- XXXX 0--- XXXX u--- uuuu
MDCARH PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 OXX- XXXX OXX-  XXXX uuu- uuuu
MDCARL PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 OXX- XXXX 0XX- XXXX uuu- uuuu
CANCON_ROO PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 1000 0000 1000 0000 uuuu uuuu
CANSTAT_ROO | PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 1000 0000 1000 0000 uuuu uuuu
RXB1D7 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX uuuu uuuu uuuu uuuu
RXB1D6 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX uuuu uuuu uuuu uuuu
RXB1D5 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX uuuu uuuu uuuu uuuu
RXB1D4 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX uuuu uuuu uuuu uuuu
RXB1D3 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX uuuu uuuu uuuu uuuu
RXB1D2 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX uuuu uuuu uuuu uuuu
RXB1D1 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX uuuu uuuu uuuu uuuu
RXB1D0 PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX uuuu uuuu uuuu uuuu
RXB1DLC PIC18F2XK80 | PIC18F4XK80 | PIC18F6XK80 XXXX XXXX uuuu uuuu XXXX XXXX
Legend: u =unchanged; x = unknown; - = unimplemented bit, read as ‘0’; g = value depends on condition.

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 5-3 for Reset value for specific conditions.
5. Bits 6 and 7 of PORTA, LATA and TRISA are enabled, depending on the oscillator mode selected. When not

enabled as PORTA pins, they are disabled and read as ‘0’.

© 2010-2012 Microchip Technology Inc.
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10.4 IPR Registers

The IPR registers contain the individual priority bits for
the peripheral interrupts. Due to the number of
peripheral interrupt sources, there are six Peripheral
Interrupt Priority registers (IPR1 through IPR6). Using
the priority bits requires that the Interrupt Priority
Enable (IPEN) bit (RCON<7>) be set.

REGISTER 10-14:

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 ADIP RC1IP TX1IP SSPIP TMR1GIP TMR2IP TMR1IP
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 7 PSPIP: Parallel Slave Port Read/Write Interrupt Priority bit
1 = High priority
0 = Low priority
bit 6 ADIP: A/D Converter Interrupt Priority bit
1 = High priority
0 = Low priority
bit 5 RC1IP: EUSARTXx Receive Interrupt Priority bit
1 = High priority
0 = Low priority
bit 4 TX1IP: EUSARTX 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 TMR1GIP: Timer1 Gate 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

DS39977F-page 162
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TABLE 11-3: PORTB FUNCTIONS

Pin Name Function S-tl;iilﬁg I/0 [1/O Type Description
RBO/AN10/C1INA RBO 0 (0] DIG |LATB<0> data output.
FLTO/INTO 1 | ST  |PORTB<0> data input; weak pull-up when RBPU bit is cleared.
AN10 1 | ANA |A/D Input Channel 10 and Comparator C1+ input. Default input
configuration on POR.
C1INAD 1 | ANA |Comparator 1 Input A.
FLTO X | ST Enhanced PWM Fault input for ECCPx.
INTO 1 | ST External Interrupt O input.
RB1/AN8/C1INB/ RB1 0 o} DIG |LATB<1> data output.
P1B/CTDIN/INT1 1 | ST |PORTB<1> data input; weak pull-up when RBPU bit is cleared.
ANS8 1 | ANA |A/D Input Channel 8 and Comparator C2+ input. Default input

configuration on POR; not affected by analog output.
c1iNB® 1 | ANA |Comparator 1 Input B.

P1B®M 0 O DIG |ECCP1 PWM Output B. May be configured for tri-state during
Enhanced PWM shutdown events.
CTDIN 1 | ST |CTMU pulse delay input.
INT1 1 | ST External Interrupt 1 input.
RB2/CANTX/C10UT/ RB2 0 e} DIG |LATB<2> data output.
P1C/CTED/INT2 1 | ST  |PORTB<2> data input; weak pull-up when RBPU bit is cleared.
CANTX® 0 0 DIG |CAN bus TX.
c1out® 0 O DIG |Comparator 1 output; takes priority over port data.
p1c® 0 O DIG |ECCP1 PWM Output C. May be configured for tri-state during
Enhanced PWM.
CTED1 X | ST |CTMU Edge 1 input.
INT2 1 | ST External Interrupt 2.
RB3/CANRX/ RB3 0 e} DIG |LATB<3> data output.
C20UT/P1D/ 1 | ST  |PORTB<3> data input; weak pull-up when RBPU bit is cleared.
CTED2/INT3 >
CANRX® 1 [ ST |CAN bus RX.
c20uT® X | ST |CTMU Edge 2 input.
P1DW 0 (0] DIG |ECCP1 PWM Output D. May be configured for tri-state during
Enhanced PWM.
CTED2 X | ST |CTMU Edge 2 input.

INT3 1 | ST External Interrupt 3 input.
Legend: O = Output; | = Input; ANA = Analog Signal; DIG = CMOS Output; ST = Schmitt Trigger Buffer Input;
x = Don’t care (TRIS bit does not affect port direction or is overridden for this option)
Note 1: This pin assignment is only available for 28-pin devices (PIC18F2XK80).
This is the default pin assignment for CANRX and CANTX when the CANMX Configuration bit is set.
This is the default pin assignment for TOCKI when the TOCKMX Configuration bit is set.
This is the default pin assignment for T3CKI for 28, 40 and 44-pin devices. This is the alternate pin assignment for
T3CKI for 64-pin devices when T3CKMX is cleared.

Rwn
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TABLE 11-9: PORTE FUNCTIONS (CONTINUED)
Pin Name Function S-It;iilﬁg /0 [1/O Type Description
RE5/CANTX RE5(M 0 o) DIG |LATE<5> data output.
1 | ST PORTE<5> data input.
CANTX(:2) 0 o] DIG |CAN bus TX.
RE6/RX2/DT2 RE6(M 0 ) DIG |LATE<6> data output.
1 | ST PORTE<6> data input.
Rx2® 1 | ST Asynchronous serial receive data input (EUSARTx module).
DT2W 1 (0] DIG |Synchronous serial data output (EUSARTxX module); takes priority over
port data.
1 | ST Synchronous serial data input (EUSARTx module); user must
configure as an input.
RE7/TX2/CK2 RE7® 0 o) DIG |LATE<7> data output.
1 | ST PORTE<7> data input.
Tx2W 0 (0] DIG |Asynchronous serial data output (EUSARTx module); takes priority
over port data.
ck2® 0 (0] DIG |[Synchronous serial clock output (EUSARTx module); user must
configure as an input.
1 | ST Synchronous serial clock input (EUSARTx module); user must config-
ure as an input.
Legend: O = Output, | = Input, ANA = Analog Signal, DIG = CMOS Output, ST = Schmitt Trigger Buffer Input,

x = Don'’t care (TRIS bit does not affect port direction or is overridden for this option)

Note 1:

These bits are unavailable for 40 and 44-pin devices (PIC18F4XKO0).

2:  This is the alternate pin assignment for CANRX and CANTX on 64-pin devices (PIC18F6XK80) when the CANMX
Configuration bit is cleared.

TABLE 11-10: SUMMARY OF REGISTERS ASSOCIATED WITH PORTE

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PORTE RE7M RE6(M RE5(M) RE4(D RE3 RE2 RE1 REO
LATE LATE7 LATE6 LATE5 | LATE4 — LATE2 LATE1 LATEO
TRISE TRISE7 TRISE6 | TRISE5 | TRISE4 — TRISE2 TRISE1 TRISEO
PADCFG1 RDPU REPU RFPUD | RGPUD — — — CTMUDS
ANCONO ANSEL7 ANSEL6 | ANSEL5 | ANSEL4 | ANSEL3 | ANSEL2 ANSEL1 | ANSELO

Legend: Shaded cells are not used by PORTE.

Note 1:

These bits are unimplemented on 44-pin devices, read as ‘0’.
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REGISTER 11-5: PSPCON: PARALLEL SLAVE PORT CONTROL REGISTER

R-0 R-0 R/W-0 R/W-0 U-0 U-0 uU-0 u-0
IBF OBF IBOV PSPMODE — — — —
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 IBF: Input Buffer Full Status bit

1 = A word has been received and is waiting to be read by the CPU
0 = No word has been received

bit 6 OBF: Output Buffer Full Status bit

1 = The output buffer still holds a previously written word
0 = The output buffer has been read

bit 5 IBOV: Input Buffer Overflow Detect bit

1 = A write occurred when a previously input word had not been read (must be cleared in software)
0 = No overflow occurred

bit 4 PSPMODE: Parallel Slave Port Mode Select bit

1 = Parallel Slave Port mode
0 = General Purpose 1/0 mode

bit 3-0 Unimplemented: Read as ‘0’

FIGURE 11-4: PARALLEL SLAVE PORT WRITE WAVEFORMS

Q1 | @2 | @3 | @4 . Q1 | @2 | @3 | @4 . Q1 | Q@2 | Q3 | o4

- 5 -
wWR \

© - —
PORTD<7:0> —{ X
" ——
OBF — \\/

PSPIF
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16.2 Timer3 Operation

Timer3 can operate in these modes:

e Timer

» Synchronous Counter

» Asynchronous Counter

» Timer with Gated Control

The operating mode is determined by the clock select
bits, TMR3CSx (T3CON<7:6>). When the TMR3CSx bits
are cleared (= 00), Timer3 increments on every internal
instruction cycle (Fosc/4). When TMR3CSx = 01, the
Timer3 clock source is the system clock (Fosc), and
when it is ‘10°, Timer3 works as a counter from the
external clock from the T3CKI pin (on the rising edge
after the first falling edge) or the SOSC oscillator.

FIGURE 16-1: TIMER3 BLOCK DIAGRAM
T3GSS<1:0> —\L
T3G 00 T3GSPM
From TMR4 01
Match PR4 T3G_IN Q Data Bus
From Comparator 1 Single Pulse RD
Output —10 P | 9
Acq. Control Q1— EN T3GCON
I(:)ﬁmu?ompa rator 2 11 J
? T3GGO/T3DONE Interrupt | set
TMR3ON et | TMR3GIF
T3GPOL T3GTM
TMR3GE
Set Flag bit,
TMR3IF, on
Overflow )
L TMR3 EN ol Synchronized
T3CLK Clock Input
TMR3H TMR3L L 1q D
1|
TMR3CS<1:0> TRaVNC
T3SYNC
SOSCO/SCLKI |X|_ ouT®
SOsC Prescaler Synchronize®®
1 1,2,4,8 f
det
soscIXF— ey } ,
Fosc T3CKPS<1:0>
T1CON.SOSCEN— Int(()alrnakl — 01
T3CON.SOSCEN 0C| Fosc/2
SOSCGO% Internal Sleep Input
SCS<1:0> =01 Fosc/4 Clock
Internal — 00
@ Clock
Tacki X I,>
Note 1: ST Buffer is high-speed type when using T3CKI.
2: Timer3 registers increment on rising edge.
3:  Synchronization does not operate while in Sleep.
4:  The output of SOSC is determined by the SOSCSEL<1:0> Configuration bits.
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18.7 Measuring Temperature
with the CTMU

The constant current source provided by the CTMU
module can be used for low-cost temperature
measurement by exploiting a basic property of com-
mon and inexpensive diodes. An on-chip temperature
sense diode is provided on A/D Channel 29 to further
simplify design and cost.

18.7.1 BASIC PRINCIPAL

We can show that the forward voltage (Vg) of a P-N
junction, such as a diode, is an extension of the
equation for the junction’s thermal voltage:

Vp= %T 1n(1—i_ls:)

where k is the Boltzmann constant (1.38x 10723 J K1),
T is the absolute junction temperature in kelvin, q is the
electron charge (1.6x 10719 C), I is the forward current
applied to the diode and Ig is the diode’s characteristic
saturation current, which varies between devices.

Since k and q are physical constants, and Ig is a constant
for the device, this only leaves T and Iy as independent
variables. If I is held constant, it follows from the equa-
tion that Vi will vary as a function of T. As the natural log
term of the equation will always be negative, the temper-
ature will be negatively proportional to Vg In other
words, as temperature increases, Vg decreases.

By using the CTMU’s current source to provide a
constant Iy, it becomes possible to calculate the
temperature by measuring the Vg across the diode.

18.7.2 IMPLEMENTATION

To implement this theory, all that is needed is to con-
nect a regular junction diode to one of the microcon-
troller’'s A/D pins (Figure 18-2). The A/D channel
multiplexer is shared by the CTMU and the A/D.

EXAMPLE 18-5:

To perform a measurement, the multiplexer is config-
ured to select the pin connected to the diode. The
CTMU current source is then turned on and an A/D
conversion is performed on the channel. As shown in
the equivalent circuit diagram, the diode is driven by
the CTMU at I. The resulting Vi across the diode is
measured by the A/D. A code snippet is shown in
Example 18-5.
FIGURE 18-4: CTMU TEMPERATURE

MEASUREMENT CIRCUIT

Simplified Block Diagram

PIC® Microcontroller

S
|

A/D Converter

{

Equivalent Circuit

CTMU

ROUTINE FOR TEMPERATURE MEASUREMENT USING INTERNAL DIODE

/1 Initialize CTMJ

CTMJI CON = 0x03;
CTMUCONHbi ts. CTMUEN = 1;
CTMUCONLbi t s. EDGLSTAT = 1;

/1 Initialize ADC

ADCONObi ts. GO = 1;
whi | e( ADCONObi ts. QD) ;
Tenp = ADRES;

ADCONO = 0x75; /1 Enabl e ADC and connect to Internal diode
ADCON1 = 0x00;
ADCON2 = OxBE; // R ght Justified

/1 Start conversion
/1 Read ADC results (inversely proportional to tenperature)

Note: The temperature diode is not calibrated or standardized; the user must calibrate the diode to their application.
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21.3.9 OPERATION IN POWER-MANAGED

MODES

In SPI Master mode, module clocks may be operating
at a different speed than when in full-power mode; in
the case of the Sleep mode, all clocks are halted.

In Idle modes, a clock is provided to the peripherals.
That clock can be from the primary clock source, the
secondary clock (SOSC oscillator) or the INTOSC
source. See Section 3.3 “Clock Sources and
Oscillator Switching” for additional information.

In most cases, the speed that the master clocks SPI
data is not important; however, this should be
evaluated for each system.

If MSSP interrupt is enabled, it can wake the controller
from Sleep mode, or one of the Idle modes, when the
master completes sending data. If an exit from Sleep or
Idle mode is not desired, MSSP interrupts should be
disabled.

If the Sleep mode is selected, all module clocks are
halted and the transmission/reception will remain in
that state until the device wakes. After the device
returns to Run mode, the module will resume
transmitting and receiving data.

In SPI Slave mode, the SPI Transmit/Receive Shift
register operates asynchronously to the device. This
allows the device to be placed in any power-managed
mode and data to be shifted into the SPI
Transmit/Receive Shift register. When all 8 bits have
been received, the MSSP interrupt flag bit will be set,
and if enabled, will wake the device.

21.3.10 EFFECTS OF A RESET

A Reset disables the MSSP module and terminates the
current transfer.

21.3.11 BUS MODE COMPATIBILITY

Table 21-1 shows the compatibility between the
standard SPI modes, and the states of the CKP and
CKE control bits.

TABLE 21-1: SPIBUS MODES
Standard SPI Mode Control Bits State
Terminology CKP CKE
0, O 0 1
0, 1 0 0
1, O 1 1
1, 1 1 0

There is also an SMP bit which controls when the data
is sampled.

TABLE 21-2: REGISTERS ASSOCIATED WITH SPI OPERATION

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF
PIR1 PSPIF ADIF RC1IF TX1IF SSPIF TMR1GIF TMR2IF TMR1IF
PIE1 PSPIE ADIE RC1IE TX1IE SSPIE TMR1GIE | TMR2IE TMR1IE
IPR1 PSPIP ADIP RC1IP TX1IP SSPIP TMR1GIP | TMR2IP TMR1IP
TRISA TRISA7 TRISA6 TRISA5 — TRISA3 TRISA2 TRISA1 TRISAQ
TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISCO
SSPBUF MSSP Receive Buffer/Transmit Register
SSPCON1 WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO
SSPSTAT SMP CKE D/A P S R/W UA BF
ODCON SSPOD | CCP50D | CCP40OD | CCP30OD | CCP20D | CCP10D U20D uU10D
PMDO CCP5MD | CCP4MD | CCP3MD | CCP2MD | CCP1MD | UART2MD | UART1MD | SSPMD

Legend: Shaded cells are not used by the MSSP module in SPI mode.
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EXAMPLE 27-3: TRANSMITTING A CAN MESSAGE USING BANKED METHOD

; Need to transmit Standard ldentifier nessage 123h using TXBO buffer.
; To successfully transmt, CAN nodul e nust be either in Nornal or Loopback node.
TXBO buffer is not in access bank. And since we want banked method, we need to make sure
; that correct bank is selected.
BANKSEL TXBOCON ; One BANKSEL in beginning will nake sure that we are
in correct bank for rest of the buffer access.
; Now | oad transmt data into TXBO buffer.
MOVLW  My_DATA BYTE1 ; Load first data byte into buffer
MOV TXBODO ; Conpiler will automatically set “BANKED' bit
; Load rest of data bytes - up to 8 bytes into TXBO buffer.

; Load nessage identifier

MOVLW  60H ; Load SID2:SIDO, EXIDE = 0O
MOVWF  TXBOSI DL
MOVLW  24H ; Load SI D10: SI D3

MOVWWF  TXBOSI DH
; No need to | oad TXBOEI DL: TXBOEI DH, as we are transnitting Standard |dentifier Message only.

Now that all data bytes are |oaded, mark it for transm ssion.
MOVLW B’ 00001000’ ; Normal priority; Request transm ssion
MOVWF  TXBOCON

If required, wait for nmessage to get transmtted
BTFSC TXBOCON, TXREQ ; Is it transmtted?
BRA $-2 ; No. Continue to wait...

Message is transmtted.
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REGISTER 27-14: RXB1CON: RECEIVE BUFFER 1 CONTROL REGISTER

Vode o R/C-0 R/W-0 R/W-0 U-0 R-0 R/W-0 R-0 R-0
RXFUL® | Rxm1 | RxM0 | — [RXRTRRO| FILHIT2 | FILHIT1 | FILHITO
Vode 12 RGO R/W-0 R-0 R-0 R-0 R-0 R-0 R-0
" | RxFUL® | RxM1 | RTRRO | FILHIT4 | FILHIT3 | FILHIT2 | FILHIT1 | FILHITO
bit 7 bit 0
Legend: C = Clearable bit
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 RXFUL: Receive Full Status bit™®

1 = Receive buffer contains a received message
0 = Receive buffer is open to receive a new message
bit 6-5, 6 Mode 0:
RXM<1:0>: Receive Buffer Mode bit 1 (combines with RXMO to form RXM<1:0> bits, see bit 5)
11 = Receive all messages (including those with errors); filter criteria is ignored
10 = Receive only valid messages with extended identifier; EXIDEN in RXFnSIDL must be ‘1’
01 = Receive only valid messages with standard identifier, EXIDEN in RXFnSIDL must be ‘0’
00 = Receive all valid messages as per EXIDEN bit in RXFnSIDL register
Mode 1, 2:
RXM1: Receive Buffer Mode bit
1 = Receive all messages (including those with errors); acceptance filters are ignored
0 = Receive all valid messages as per acceptance filters
bit 5 Mode 0:
RXM<1:0>: Receive Buffer Mode bit 0 (combines with RXM1 to form RXM<1:0> bits, see bit 6)
Mode 1, 2:
RTRRO: Remote Transmission Request bit for Received Message (read-only)
1 = A remote transmission request is received
0 = A remote transmission request is not received
bit 4 Mode 0:
FILHIT24: Filter Hit bit 4
Mode 1, 2:
FILHIT<4:0>: Filter Hit bit 4
This bit combines with other bits to form the filter acceptance bits<4:0>.
bit 3 Mode 0:
RXRTRRO: Remote Transmission Request bit for Received Message (read-only)
1 = A remote transmission request is received
0 = A remote transmission request is not received
Mode 1, 2:
FILHIT<4:0>: Filter Hit bit 3
This bit combines with other bits to form the filter acceptance bits<4:0>.

Note 1: This bitis set by the CAN module upon receiving a message and must be cleared by software after the buffer
is read. As long as RXFUL is set, no new message will be loaded and the buffer will be considered full.
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28.2.1 CONTROL REGISTER

Register 28-15 shows the WDTCON register. This is a
readable and writable register which contains a control
bit that allows software to override the WDT Enable
Configuration bit, but only if the Configuration bit has
disabled the WDT.

REGISTER 28-15: WDTCON: WATCHDOG TIMER CONTROL REGISTER

R/W-0 U-0 R-x R/W-0 u-0 R/W-x R/W-x R/W-0
REGSLP®) — ULPLVL | SRETEN® — ULPEN ULPSINK | SWDTEN®
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 REGSLP: Regulator Voltage Sleep Enable bit(®)

1 = Regulator goes into Low-Power mode when device’s Sleep mode is enabled
0 = Regulator stays in normal mode when device’s Sleep mode is activated
bit 6 Unimplemented: Read as ‘0’
bit 5 ULPLVL: Ultra Low-Power Wake-up Output bit
Not valid unless ULPEN = 1.
1 = Voltage on RAO pin >~ 0.5V
0 = Voltage on RAO pin <~ 0.5V.
bit 4 SRETEN: Regulator Voltage Sleep Disable bit(®
1 = IfRETEN (CONFIG1L<0>) = 0 and the regulator is enabled, the device goes into Ultra Low-Power
mode in Sleep
0 = The regulator is on when device’s Sleep mode is enabled and the Low-Power mode is controlled

by REGSLP
bit 3 Unimplemented: Read as ‘0’
bit 2 ULPEN: Ultra Low-Power Wake-up Module Enable bit

1 = Ultra Low-Power Wake-up module is enabled; ULPLVL bit indicates comparator output
0 = Ultra Low-Power Wake-up module is disabled
bit 1 ULPSINK: Ultra Low-Power Wake-up Current Sink Enable bit

Not valid unless ULPEN = 1.
1 = Ultra Low-Power Wake-up current sink is enabled
0 = Ultra Low-Power Wake-up current sink is disabled

bit 0 SWDTEN: Software Controlled Watchdog Timer Enable bit™

1 = Watchdog Timer is on
0 = Watchdog Timer is off

Note 1: This bit has no effect if the Configuration bits, WDTEN<1:0>, are enabled.
2: This bit is available only when RETEN = 0.
3:  This bit is disabled on PIC18LF devices.

TABLE 28-2: SUMMARY OF WATCHDOG TIMER REGISTERS

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RCON IPEN SBOREN CM RI TO PD POR BOR
WDTCON REGSLP — ULPLVL | SRETEN — ULPEN ULPSINK | SWDTEN
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used by the Watchdog Timer.
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28.4 Two-Speed Start-up

The Two-Speed Start-up feature helps to minimize the
latency period from oscillator start-up to code execution
by allowing the microcontroller to use the INTOSC
(LF-INTOSC, MF-INTOSC, HF-INTOSC) oscillator as a
clock source until the primary clock source is available.
It is enabled by setting the IESO Configuration bit.

Two-Speed Start-up should be enabled only if the
primary oscillator mode is LP, XT or HS (Crystal-Based
modes). Other sources do not require an OST start-up
delay; for these, Two-Speed Start-up should be
disabled.

When enabled, Resets and wake-ups from Sleep mode
cause the device to configure itself to run from the
internal oscillator block as the clock source, following
the time-out of the Power-up Timer after a Power-on
Reset is enabled. This allows almost immediate code
execution while the primary oscillator starts and the
OST is running. Once the OST times out, the device
automatically switches to PRI_RUN mode.

To use a higher clock speed on wake-up, the INTOSC
or postscaler clock sources can be selected to provide
a higher clock speed by setting bits, IRCF<2:0>,
immediately after Reset. For wake-ups from Sleep, the
INTOSC or postscaler clock sources can be selected
by setting the IRCF2:0> bits prior to entering Sleep
mode.

In all other power-managed modes, Two-Speed Start-
up is not used. The device will be clocked by the
currently selected clock source until the primary clock
source becomes available. The setting of the IESO bit
is ignored.

28.4.1 SPECIAL CONSIDERATIONS FOR
USING TWO-SPEED START-UP

While using the INTOSC oscillator in Two-Speed Start-
up, the device still obeys the normal command
sequences for entering power-managed modes,
including multiple SLEEP instructions (refer to
Section 4.1.4 “Multiple Sleep Commands”). In
practice, this means that user code can change the
SCS<1:0> bit settings or issue SLEEP instructions
before the OST times out. This would allow an
application to briefly wake-up, perform routine
“housekeeping” tasks and return to Sleep before the
device starts to operate from the primary oscillator.

User code can also check if the primary clock source is
currently providing the device clocking by checking the
status of the OSTS bit (OSCCON<3>). If the bit is set,
the primary oscillator is providing the clock. Otherwise,
the internal oscillator block is providing the clock during
wake-up from Reset or Sleep mode.

FIGURE 28-3: TIMING TRANSITION FOR TWO-SPEED START-UP (INTOSC TO HSPLL)
Q1 | @2 | a3 Ql --------- - > Q2|Q3]Q4| Q1] Q2| Q3
INTOSC ' N ey
Multiplexer ! : : \ ' \ .
| ¢~ TosT e T ) R
C . - 1 2 ndonil
PLL Clock ' , . .
ouput | , . WA AR AT AT AU AU AR QU AT p= -

! ! ! e— Clock — g,
Transition®

cruciock /) /S ./ ./ L N aVataWalalalall
Peripheral E/—\:—/—\_/'—\_/—\—:/—\ : S S,
Clock : ! : AW AW A WA WA WA WA

Fggglt\étlg:' PC. X PC +2 ' X PC + 4 Y PC+6

Wake from Interrupt Event OSTS bit Set

Note 1: TosT = 1024 Tosc; TPLL = 2 ms (approx). These intervals are not shown to scale.
2: Clock transition typically occurs within 2-4 Tosc.

DS39977F-page 476 © 2010-2012 Microchip Technology Inc.



PIC18F66K80 FAMILY

30.11 PICKit 2 Development
Programmer/Debugger and
PICKit 2 Debug Express

The PICkit™ 2 Development Programmer/Debugger is
a low-cost development tool with an easy to use inter-
face for programming and debugging Microchip’s Flash
families of microcontrollers. The full featured
Windows® programming interface supports baseline
(PIC10F, PIC12F5xx, PIC16F5xx), midrange
(PIC12F6xx, PIC16F), PIC18F, PIC24, dsPIC30,
dsPIC33, and PIC32 families of 8-bit, 16-bit, and 32-bit
microcontrollers, and many Microchip Serial EEPROM
products. With Microchip’s powerful MPLAB Integrated
Development Environment (IDE) the PICkit™ 2
enables in-circuit debugging on most PIC® microcon-
trollers. In-Circuit-Debugging runs, halts and single
steps the program while the PIC microcontroller is
embedded in the application. When halted at a break-
point, the file registers can be examined and modified.

The PICkit 2 Debug Express include the PICkit 2, demo
board and microcontroller, hookup cables and CDROM
with user’s guide, lessons, tutorial, compiler and
MPLAB IDE software.

30.12 MPLAB PM3 Device Programmer

The MPLAB PM3 Device Programmer is a universal,
CE compliant device programmer with programmable
voltage verification at VDDMIN and VDDMAX for
maximum reliability. It features a large LCD display
(128 x 64) for menus and error messages and a modu-
lar, detachable socket assembly to support various
package types. The ICSP™ cable assembly is included
as a standard item. In Stand-Alone mode, the MPLAB
PM3 Device Programmer can read, verify and program
PIC devices without a PC connection. It can also set
code protection in this mode. The MPLAB PM3
connects to the host PC via an RS-232 or USB cable.
The MPLAB PM3 has high-speed communications and
optimized algorithms for quick programming of large
memory devices and incorporates an MMC card for file
storage and data applications.

30.13 Demonstration/Development
Boards, Evaluation Kits, and
Starter Kits

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully func-
tional systems. Most boards include prototyping areas for
adding custom circuitry and provide application firmware
and source code for examination and modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In addition to the PICDEM™ and dsPICDEM™ demon-
stration/development board series of circuits, Microchip
has a line of evaluation kits and demonstration software
for analog filter design, KEELOQ® security ICs, CAN,
IrDA®, PowerSmart battery management, SEEVAL®
evaluation system, Sigma-Delta ADC, flow rate
sensing, plus many more.

Also available are starter kits that contain everything
needed to experience the specified device. This usually
includes a single application and debug capability, all
on one board.

Check the Microchip web page (www.microchip.com)
for the complete list of demonstration, development
and evaluation kits.
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31.1

DC Characteristics:

Supply Voltage

PIC18F66K80 Family (Industrial/Extended)

PIC18F66K80 Family Standqrd Operating Condltloons (unless otOherW|§e stat.ed)
(Industrial, Extended) Operating temperature -40°C < TA < +85°C for industrial
’ -40°C < Ta < +125°C for extended
P?\Irg\m Symbol Characteristic Min Typ Max | Units Conditions
D001 |VDD Supply Voltage 1.8 — 3.6 V |For LF devices
1.8 — 5.5 V  |For F devices
D001C |AVDD Analog Supply Voltage VDD - 0.3 — Vbbb +0.3| V
DO001D [AVss Analog Ground Potential [Vss -0.3 — Vss +0.3| V
D002 |VDR RAM Data Retention 1.5 — — \Y
Voltage
D003 |[VPOR VDD Start Voltage — — 0.7 V |See Section 5.3 “Power-on
to Ensure Internal Reset (POR)” for details
Power-on Reset Signal
D004 |SvbD VDD Rise Rate 0.05 — — V/ms |See Section 5.3 “Power-on
to Ensure Internal Reset (POR)” for details
Power-on Reset Signal
D005 |BvbD Brown-out Reset Voltage
(High, Medium and
Low-Power mode
BORV<1:0>=11? 1.69 1.8 1.91 %
BORV<1:0> =10 1.88 2.0 212 Y
BORV<1:0> =01 2.53 27 2.86 \Y
BORV<1:0> =00 2.82 3.0 3.18 Y
Note 1: Thisis the limit to which VDD can be lowered in Sleep mode, or during a device Reset, without losing RAM data.
2: Device will operate normally until Brown-out Reset occurs, even though VDD may be below VDDMIN.
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TABLE 31-1: MEMORY PROGRAMMING REQUIREMENTS
Standard Operating Conditions
DC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pilrgm Sym Characteristic Min Typt Max | Units Conditions
Internal Program Memory
Programming Specifications(®
D110 |VPP Voltage on MCLR/VPP/RES5 pin | VDD + 1.5 — 10 V  |(Note 3, Note 4)
D113 |IbbP  |Supply Current during — — 10 mA
Programming
Data EEPROM Memory (Note 2)
D120 |ED Byte Endurance 100K 1000K — E/W |[-40°C to +125°C
D121 |VbRw |VDD for Read/Write 1.8 — 55 V  |Using EECON to read/write
PIC18FXXKXX devices
1.8 — 3.6 V  |Using EECON to read/write
PIC18LFXXKXX devices
D122 |Tpew |Erase/Write Cycle Time — 4 — ms
D123 |TReTD |Characteristic Retention 20 — — Year |Provided no other
specifications are violated
D124 |TRer |Number of Total Erase/Write ™M 10M — E/W |-40°C to +125°C
Cycles before Refresh@
Program Flash Memory
D130 |EP Cell Endurance 1K 10K — E/W |-40°C to +125°C
D131 |VPrR |VDD for Read 1.8 — 55 V  |PIC18FXXKXX devices
1.8 — 3.6 V  |PIC18LFXXKXX devices
D132B |VPEW |Voltage for Self-Timed Erase or
Write Operations
VDD 1.8 — 5.5 V  |PIC18FXXKXX devices
D133A |Tiw Self-Timed Write Cycle Time — 2 — ms
D134 |TReTD |Characteristic Retention 20 — — Year |Provided no other
specifications are violated
D135 |IbbP  |Supply Current during — — 10 mA
Programming
D140 |Twe |Writes per Erase Cycle — — 1 For each physical address
1 Datain “Typ” column is at 3.3V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.
Note 1: These specifications are for programming the on-chip program memory through the use of table write
instructions.
2. Refer to Section 8.8 “Using the Data EEPROM” for a more detailed discussion on data EEPROM
endurance.
3: Required only if Single-Supply Programming is disabled.
4: The MPLAB® ICD 2 does not support variable VPP output. Circuitry to limit the ICD2 VPP voltage must be

placed between the ICD 2 and target system when programming or debugging with the ICD2.
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APPENDIX A: REVISION HISTORY

Revision A (August 2010)
Original data sheet for PIC18F66K80 family devices.

Revision B (December 2010)

Changes to Section 31.0 “Electrical Characteristics”
and minor text edits throughout document.

Revision C (January 2011)

Section 2.0 “Guidelines for Getting Started with
PIC18FXXKXX Microcontrollers” was added to the
data sheet. Changes to Section 31.0 “Electrical
Characteristics” for PIC18F66K80 family devices.
Minor text edits throughout document.
Revision D (November 2011)

Preliminary conditions have been deleted from document.

Revision E (February 2012)

Added all Data Sheet erratas. Added Current
Injection specifications to Section 31.0 “Electrical
Characteristics”.

Revision F (February 2012)
Updated the Reset value for the IOCB register.
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