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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.
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PIC18F66K80 FAMILY

TABLE 1-6: PIC18F6XK80 PINOUT I/0O DESCRIPTIONS (CONTINUED)

. Pin Pin | Buffer N
Pin Name Num | Type | Type Description
RD6/P1C/PSP6 4
RD6 I/0 ST/ |Digital I/O.
CMOS
P1C O |CMOS |Enhanced PWM1 Output C.
PSP6 I/O ST/ |Parallel Slave Port data.
CMOS
RD7/P1D/PSP7 5
RD7 /0 ST/ |Digital I/O.
CMOS
P1D O |CMOS |Enhanced PWM1 Output D.
PSP7 I/0 ST/ |Parallel Slave Port data.
CMOS
Legend: [2C™ = 12C/SMBus input buffer CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = Input (0] = Output
P = Power
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NOTES:
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8.3 Reading the Data EEPROM
Memory

To read a data memory location, the user must write the
address to the EEADRH:EEADR register pair, clear the
EEPGD control bit (EECON1<7>) and then set control
bit, RD (EECON1<0>). The data is available after one
instruction cycle, in the EEDATA register. It can be read
after one NOP instruction. EEDATA will hold this value
until another read operation or until it is written to by the
user (during a write operation).

The basic process is shown in Example 8-1.

84 Writing to the Data EEPROM
Memory

To write an EEPROM data location, the address must
first be written to the EEADRH:EEADR register pair
and the data written to the EEDATA register. The
sequence in Example 8-2 must be followed to initiate
the write cycle.

The write will not begin if this sequence is not exactly
followed (write 55h to EECONZ2, write O0AAh to
EECONZ2, then set WR bit) for each byte. It is strongly
recommended that interrupts be disabled during this
code segment.

Additionally, the WREN bit in EECON1 must be set to
enable writes. This mechanism prevents accidental
writes to data EEPROM due to unexpected code exe-
cution (i.e., runaway programs). The WREN bit should
be kept clear at all times, except when updating the
EEPROM. The WREN bit is not cleared by hardware.

After a write sequence has been initiated, EECON1,
EEADRH:EEADR and EEDATA cannot be modified.
The WR bit will be inhibited from being set unless the
WREN bit is set. The WREN bit must be set on a
previous instruction. Both WR and WREN cannot be
set with the same instruction.

At the completion of the write cycle, the WR bit is
cleared in hardware and the EEPROM Interrupt Flag bit
(EEIF) is set. The user may either enable this interrupt
or poll this bit; EEIF must be cleared by software.

8.5 Write Verify

Depending on the application, good programming
practice may dictate that the value written to the
memory should be verified against the original value.
This should be used in applications where excessive
writes can stress bits near the specification limit.

Note:  Self-write execution to Flash and
EEPROM memory cannot be done while
running in LP Oscillator (low-power)
mode. Executing a self-write will put the
device into High-Power mode.

© 2010-2012 Microchip Technology Inc.
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11.1.4 ANALOG AND DIGITAL PORTS

Many of the ports multiplex analog and digital function-
ality, providing a lot of flexibility for hardware designers.
PIC18F66K80 family devices can make any analog pin
analog or digital, depending on an application’s needs.
The ports’ analog/digital functionality is controlled by

11.1.5 PORT SLEW RATE

The output slew rate of each port is programmable to
select either the standard transition rate, or a reduced
transition rate of ten percent of the standard transition
time, to minimize EMI. The reduced transition time is
the default slew rate for all ports.

the registers: ANCONO and ANCON{1.

Setting these registers makes the corresponding pins
analog and clearing the registers makes the ports digi-
tal. For details on these registers, see Section 23.0
“12-Bit Analog-to-Digital Converter (A/D) Module”

REGISTER 11-4: SLRCON: SLEW RATE 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
— SLRG® SLRF®M SLRE®) SLRD®@ SLRC® SLRB SLRA
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 SLRG: PORTG Slew Rate Control bit(})

1 = All output pins on PORTG slew at 0.1 the standard rate
0 = All output pins on PORTG slew at standard rate

bit 5 SLRF: PORTF Slew Rate Control bit(%)
1 = All output pins on PORTF slew at 0.1 the standard rate
0 = RAIl output pins on PORTF slew at standard rate

bit 4 SLRE: PORTE Slew Rate Control bit(®
1 = All output pins on PORTE slew at 0.1 the standard rate
0 = All output pins on PORTE slew at standard rate

bit 3 SLRD: PORTD Slew Rate Control bit®)
1 = All output pins on PORTD slew at 0.1 the standard rate
0 = All output pins on PORTD slew at standard rate

bit 2 SLRC: PORTC Slew Rate Control bit®)
1 = All output pins on PORTC slew at 0.1 the standard rate
0 = All output pins on PORTC slew at standard rate

bit 1 SLRB: PORTB Slew Rate Control bit
1 = All output pins on PORTB slew at 0.1 the standard rate
0 = All output pins on PORTB slew at standard rate

bit 0 SLRA: PORTA Slew Rate Control bit

1 = All output pins on PORTA slew at 0.1 the standard rate
0 = All output pins on PORTA slew at standard rate

Note 1. These bits are unimplemented and read back as ‘0’ on 28-pin and 40/44-pin devices.
2.  These bits are unimplemented and read back as ‘0’ on 28-pin devices.

DS39977F-page 174
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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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12.5 Carrier Source Polarity Select

The signal provided from any selected input source for
the carrier high and carrier low signals can be inverted.
Inverting the signal for the carrier high source is
enabled by setting the MDCHPOL bit of the MDCARH
register. Inverting the signal for the carrier low source is
enabled by setting the MDCLPOL bit of the MDCARL
register.

12.6 Carrier Source Pin Disable

Some peripherals assert control over their correspond-
ing output pin when they are enabled. For example,
when the CCP1 module is enabled, the output of CCP1
is connected to the CCP1 pin.

This default connection to a pin can be disabled by
setting the MDCHODIS bit in the MDCARH register for
the carrier high source and the MDCLODIS bit in the
MDCARL register for the carrier low source.

12.7 Programmable Modulator Data

The MDBIT of the MDCON register can be selected as
the source for the modulator signal. This gives the user
the ability to program the value used for modulation.

12.8 Modulator Source Pin Disable

The modulator source default connection to a pin can
be disabled by setting the MDSODIS bit in the MDSRC
register.

12.9 Modulated Output Polarity

The modulated output signal provided on the MDOUT
pin can also be inverted. Inverting the modulated out-
put signal is enabled by setting the MDOPOL bit of the
MDCON register.

12.10 Slew Rate Control

When modulated data streams of 20 MHz or greater
are required, the slew rate limitation on the output port
pin can be disabled. The slew rate limitation can be
removed by clearing the MDSLR bit in the MDCON
register.

12.11 Operation In Sleep Mode

The DSM module is not affected by Sleep mode. The
DSM can still operate during Sleep if the Carrier and
Modulator input sources are also still operable during
Sleep.

12.12 Effects of a Reset

Upon any device Reset, the Data Signal Modulator
module is disabled. The user’s firmware is responsible
for initializing the module before enabling the output.
The registers are reset to their default values.

DS39977F-page 200
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17.0 TIMER4 MODULES

The Timer4 timer modules have the following features:
» Eight-bit Timer register (TMR4)

» Eight-bit Period register (PR4)

* Readable and writable (all registers)

» Software programmable prescaler (1:1, 1:4, 1:16)

» Software programmable postscaler (1:1 to 1:16)

* Interrupt on TMR4 match of PR4

The Timer4 modules have a control register shown in
Register 17-1. Timer4 can be shut off by clearing
control bit, TMR4ON (T4CON<2>), to minimize power
consumption. The prescaler and postscaler selection of

Timer4 also are controlled by this register. Figure 17-1
is a simplified block diagram of the Timer4 modules.

171

Timer4 can be used as the PWM time base for the
PWM mode of the ECCP modules. The TMR4 registers
are readable and writable, and are cleared on any
device Reset. The input clock (Fosc/4) has a prescale
option of 1:1, 1:4 or 1:16, selected by control bits,
T4CKPS<1:0> (T4CON<1:0>). The match output of

Timer4 Operation

REGISTER 17-1:

TMR4 goes through a four-bit postscaler (that gives a
1:1 to 1:16 inclusive scaling) to generate a TMR4
interrupt, latched in the flag bit, TMR4IF. Table 17-1
gives each module’s flag bit.

The interrupt can be enabled or disabled by setting or
clearing the Timer4 Interrupt Enable bit (TMR4IE),
shown in Table 17-1.

The prescaler and postscaler counters are cleared
when any of the following occurs:

* A write to the TMR4 register

* A write to the T4ACON register

* Any device Reset — Power-on Reset (POR),
MCLR Reset, Watchdog Timer Reset (WDTR) or
Brown-out Reset (BOR)

A TMR4 is not cleared when a T4CON is written.

The CCP and ECCP modules use Timers,
1 through 4, for some modes. The assign-
ment of a particular timer to a CCP/ECCP
module is determined by the Timer to CCP
enable bits in the CCPTMRS register. For
more details, see Register 20-2 and
Register 19-2.

Note:

TACON: TIMER4 CONTROL REGISTER

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

— T40OUTPS3 | T4OUTPS2 | T4OUTPS1 | T4OUTPSO TMR40N T4CKPS1 T4CKPSO0
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
bit 6-3

Unimplemented: Read as ‘0’

0000 = 1:1 Postscale
0001 = 1:2 Postscale

1111 = 1:16 Postscale
TMR40ON: Timer4 On bit

1 = Timer4 is on
0 = Timer4 is off

bit 2

bit 1-0
00 = Prescaleris 1
01 = Prescaleris 4
1x = Prescaler is 16

T40UTPS<3:0>: Timer4 Output Postscale Select bits

TACKPS<1:0>: Timer4 Clock Prescale Select bits

© 2010-2012 Microchip Technology Inc.
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21.3.6 MASTER MODE

The master can initiate the data transfer at any time
because it controls the SCK. The master determines
when the slave (Processor 1, Figure 21-2) is to
broadcast data by the software protocol.

In Master mode, the data is transmitted/received as
soon as the SSPBUF register is written to. If the SPI is
only going to receive, the SDO output could be dis-
abled (programmed as an input). The SSPSR register
will continue to shift in the signal present on the SDI pin
at the programmed clock rate. As each byte is
received, it will be loaded into the SSPBUF register as
if a normal received byte (interrupts and status bits
appropriately set). This could be useful in receiver
applications as a “Line Activity Monitor” mode.

The clock polarity is selected by appropriately
programming the CKP bit (SSPCON1<4>). This then,
would give waveforms for SPlI communication as

FIGURE 21-3:

shown in Figure 21-3, Figure 21-5 and Figure 21-6,
where the MSB is transmitted first. In Master mode, the
SPI clock rate (bit rate) is user-programmable to be one
of the following:

» Fosc/4 (or Tcy)

* Fosc/16 (or 4 - Tcy)
* Fosc/64 (or 16 « TCY)
» Timer2 output/2

This allows a maximum data rate (at 64 MHz) of
16 Mbps.

Figure 21-3 shows the waveforms for Master mode.
When the CKE bit is set, the SDO data is valid before
there is a clock edge on SCK. The change of the input
sample is shown based on the state of the SMP bit. The
time when the SSPBUF is loaded with the received
data is shown.

SPI MODE WAVEFORM (MASTER MODE)

Write to

SSPBUF i

SCK
(CKP=0

CKE = 0)

SCK
(CKP=1

CKE = 0)

Four Clock
Modes

SCK
(CKP=0
CKE = 1)

SCK
(CKP=1

CKE = 1)
| |

® —11--

SDO

| | | | | |
bit7!><bit6! bit5!><bit4! bit3!><b|t2!><bit1!><bit0|

(CKE =0) '

(CKE = 1)

(SMP = 0) |

Sbo :><bit7:><bit6:><bit5:><bit4:><bit3: bit2: bit1:Xbit0>C
TP S S S S S U N

I I | bito

(SMP =0) ! ' ' '

nput _t t 1

(SMP = 1)

bit 0

Sample }
(SMP =1) |
SSPIF

e

SSPSR to
SSPBUF

A} NextQ4 Cycle
after Q24
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22.0 ENHANCED UNIVERSAL
SYNCHRONOUS
ASYNCHRONOUS RECEIVER
TRANSMITTER (EUSART)

The Enhanced Universal Synchronous Asynchronous
Receiver Transmitter (EUSART) module is one of two
serial I/0O modules. (Generically, the EUSART is also
known as a Serial Communications Interface or SCI.)

The EUSART can be configured as a full-duplex,
asynchronous system that can communicate with
peripheral devices, such as CRT terminals and
personal computers. It can also be configured as a
half-duplex synchronous system that can communicate
with peripheral devices, such as A/D or D/A integrated
circuits, serial EEPROMSs, etc.

The Enhanced USARTx modules implement additional
features, including automatic baud rate detection and
calibration, automatic wake-up on Sync Break recep-
tion and 12-bit Break character transmit. These make it
ideally suited for use in Local Interconnect Network bus
(LIN/J2602 bus) systems.

TABLE 22-1: CONFIGURING EUSARTX PINS®

All members of the PIC18F66K80 family are equipped
with two independent EUSART modules, referred to as
EUSART1 and EUSART2. They can be configured in
the following modes:
» Asynchronous (full duplex) with:
- Auto-wake-up on character reception
- Auto-baud calibration
- 12-bit Break character transmission
» Synchronous — Master (half duplex) with
selectable clock polarity
» Synchronous — Slave (half duplex) with selectable
clock polarity

The pins of EUSART1 and EUSART2 are multiplexed
with the functions with the following ports, depending
on the device pin count. See Table 22-1.

Pin EUSART1 EUSART2
Count Port Pins Port Pins
64-pin PORTG R(;?ggg)/g/KSTjnd PORTE RE7/TX2/CK2 and RE6/RX2/DT2

Note 1: The EUSARTXx control will automatically reconfigure the pin from input to output as needed.

In order to configure the pins as an EUSARTX:

» For EUSART1:
- SPEN (RCSTA1<7>) must be set (= 1)
- TRISx<x> must be set (= 1)
- For Asynchronous and Synchronous Master
modes, TRISx<x> must be cleared (= 0)
- For Synchronous Slave mode, TRISx<x>
must be set (= 1)

* For EUSART2:
- SPEN (RCSTA2<7>) must be set (= 1)
- TRISx<x> must be set (= 1)
- For Asynchronous and Synchronous Master
modes, TRISx<x> must be cleared (= 0)
- For Synchronous Slave mode, TRISx<x>
must be set (= 1)

© 2010-2012 Microchip Technology Inc.
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22.34.2  Special Considerations Using The fact that the WUE bit has been cleared (or is still

the WUE Bit set) and the RCxIF flag is set should not be used as an
indicator of the integrity of the data in RCREGx. Users
should consider implementing a parallel method in
firmware to verify received data integrity.

The timing of WUE and RCxIF events may cause some
confusion when it comes to determining the validity of
received data. As noted, setting the WUE bit places the

EUSARTX in an Idle mode. The wake-up event causes To assure that no actual data is lost, check the RCIDL
areceive interrupt by setting the RCxIF bit. The WUE bit bit to verify that a receive operation is not in process. If
is cleared after this when a rising edge is seen on a receive operation is not occurring, the WUE bit may
RXx/DTx. The interrupt condition is then cleared by then be set just prior to entering the Sleep mode.

reading the RCREGXx register. Ordinarily, the data in
RCREGx will be dummy data and should be discarded.

FIGURE 22-8: AUTO-WAKE-UP BIT (WUE) TIMINGS DURING NORMAL OPERATION

1123 a4,a1|Q2 @3 04, Q1| Q2| Q3| a4,a1|a2|a3|a4, Q1| Q2| @3|a4,a1|02|a3]ad,a1]a2| Q3| Q4,Q1| Q2 Q3|Q4,Q1|Q2|Q3|Q4, Q1| Q2| Q3|as,
0SC1

E L Auto-Cleared

e —

Bit set by user
YISETT\

WUE bit®

K222

RXx/DTx Line

RCxIF

. % 0 0

Cleared due to user read of RCREGx —/‘I

Note 1: The EUSARTX remains in Idle while the WUE bit is set.

FIGURE 22-9: AUTO-WAKE-UP BIT (WUE) TIMINGS DURING SLEEP

,Q1]Q2|Q3|Q4,Q1|Q2|Q3|Q4,Q1| Q2| Q3| Q4, Q1 |Q2|03|Q4;Q1|02|03|Q4;Q1|Q2|Q3|Q4;Q1 |Q2|a3|a4; Q1] Q2| Q3|Q4,
osct MU Uy gy (AN WA AW AN AW WAW AW AW AW AW AW AW AW AW
. Bitset by user . , , . ' . — Auto-Cleared .
WUE bit® ! : v : : r ' /;‘\ ; l
RXX/DTx Line 1 : : : \\* . :m:/l\léte 1 : :
RCxIF . . ' ' : — : : .

' ' ' T T Cleared due to user read of RCREGx —

SLEEP Command Executed Sleep Ends

Note 1: If the wake-up event requires long oscillator warm-up time, the auto-clear of the WUE bit can occur before the oscillator is ready. This
sequence should not depend on the presence of Q clocks.

2: The EUSARTx remains in Idle while the WUE bit is set.
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24.6 Comparator Interrupts

The comparator interrupt flag is set whenever any of
the following occurs:

» Low-to-high transition of the comparator output
» High-to-low transition of the comparator output
» Any change in the comparator output

The comparator interrupt selection is done by the
EVPOL<1:0> bits in the CMxCON register
(CMxCON<4:3>).

In order to provide maximum flexibility, the output of the
comparator may be inverted using the CPOL bit in the
CMxCON register (CMxCON<5>). This is functionally
identical to reversing the inverting and non-inverting
inputs of the comparator for a particular mode.

An interrupt is generated on the low-to-high or high-to-
low transition of the comparator output. This mode of
interrupt generation is dependent on EVPOL<1:0> in
the CMxCON register. When EVPOL<1:0> =01 or 10,
the interrupt is generated on a low-to-high or high-to-
low transition of the comparator output. Once the
interrupt is generated, it is required to clear the interrupt
flag by software.

When EVPOL<1:0> = 11, the comparator interrupt flag
is set whenever there is a change in the output value of
either comparator. Software will need to maintain
information about the status of the output bits, as read
from CMSTAT<7:6>, to determine the actual change
that occurred.

The CMPxIF<2:0> (PIR4<5:4) bits are the Comparator
Interrupt Flags. The CMPxIF bits must be reset by
clearing them. Since it is also possible to write a ‘1’ to
this register, a simulated interrupt may be initiated.
Table 24-2 shows the interrupt generation with respect
to comparator input voltages and EVPOL bit settings.

Both the CMPXIE bits (PIE4<5:4>) and the PEIE bit
(INTCON<6>) must be set to enable the interrupt. In
addition, the GIE bit (INTCON<7>) must also be set. If
any of these bits are clear, the interrupt is not enabled,
though the CMPxIF bits will still be set if an interrupt
condition occurs.

A simplified diagram of the interrupt section is shown in
Figure 24-3.

Note: CMPxIF  will not be set WhenI

EVPOL<1:0> = 00.

TABLE 24-2: COMPARATOR INTERRUPT GENERATION

CcPOL EVPOL<1:0> Ir?:u”t" pcahr;‘:;re CxOUT Transition égtne;:;t%t 4

VIN+ > VIN- Low-to-High No

00 VIN+ < VIN- High-to-Low No

VIN+ > VIN- Low-to-High Yes

01 VIN+ < VIN- High-to-Low No

0 10 VIN+ > VIN- Low-to-High No
VIN+ < VIN- High-to-Low Yes

1 VIN+ > VIN- Low-to-High Yes

VIN+ < VIN- High-to-Low Yes

00 VIN+ > VIN- High-to-Low No

VIN+ < VIN- Low-to-High No

01 VIN+ > VIN- High-to-Low No

1 VIN+ < VIN- Low-to-High Yes
10 VIN+ > VIN- High-to-Low Yes

VIN+ < VIN- Low-to-High No

11 VIN+ > VIN- High-to-Low Yes

VIN+ < VIN- Low-to-High Yes

© 2010-2012 Microchip Technology Inc.
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REGISTER 27-24: BnSIDH: TX/RX BUFFER ‘n’ STANDARD IDENTIFIER REGISTERS,
HIGH BYTE IN RECEIVE MODE [0 < n <5, TXnEN (BSELO<n>) = 0]

R-x R-x R-x R-x R-x R-x R-x R-x
SID10 SID9 SID8 sibz | soe | spbs | sip4a | siD3
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 7-0 SID<10:3>: Standard Identifier bits (if EXIDE (BnSIDL<3>) = 0)

Extended Identifier bits, EID<28:21> (if EXIDE = 1).

Note 1. These registers are available in Mode 1 and 2 only.

REGISTER 27-25: BnSIDH: TX/RX BUFFER ‘n’ STANDARD IDENTIFIER REGISTERS,
HIGH BYTE IN TRANSMIT MODE [0 < n <5, TXnEN (BSELO<n>) = 1]

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID10 SID9 SID8 sb7 | soe | sSb5 | sS4 | sID3
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 7-0 SID<10:3>: Standard Identifier bits (if EXIDE (BnSIDL<3>) = 0)

Extended Identifier bits, EID<28:21> (if EXIDE = 1).

Note 1: These registers are available in Mode 1 and 2 only.
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NOTES:

DS39977F-page 456 © 2010-2012 Microchip Technology Inc.



PIC18F66K80 FAMILY

TABLE 28-1: CONFIGURATION BITS AND DEVICE IDs
Default/
File Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 |Unprogrammed
Value
300000h | CONFIGIL| — XINST —  |SOSCSEL1|SOSCSELO|INTOSCSEL|  — RETEN | -1-1 11-1
300001h | CONFIG1H| IESO FCMEN — PLLCFG FOSC3 FOSC2 FOSC1 FOSCO | 00-0 1000
300002h | CONFIG2L — BORPWR1 | BORWPRO| BORV1 BORVO BOREN1 | BORENO |PWRTEN| -111 1111
300003h | CONFIG2H — WDTPS4 | WDTPS3 | WDTPS2 | WDTPS1 WDTPSO | WDTEN1 |WDTENO| -111 1111
300005h | CONFIG3H | MCLRE = = = MSSPMSK | T3CKMX®3) | TOCKMX®D | CANMX | 1--- 1qql
300006h | CONFIG4L | DEBUG — — BBSIZ0 — — — STVREN| 1--1 ---1
300008h | CONFIG5L — — — — CP3 CP2 CP1 CPO ---- 1111
300009h | CONFIG5H| CPD CPB — — — — — — 11-- ----
30000Ah | CONFIG6L — — — — WRT3 WRT2 WRT1 WRTO ---- 1111
30000Bh | CONFIG6H | WRTD WRTB WRTC — — — — — 111- ----
30000Ch | CONFIG7L — — — — EBTR3 EBTR2 EBTR1 EBTRO | ---- 1111
30000Dh | CONFIG7H — EBTRB — — — — — — -1-- -
3FFFFEh| DEVID1® | DEV2 DEV1 DEVO REV4 REV3 REV2 REV1 REVO XXXX XXXX
3FFFFFh| DEVID2@ | DEV10 DEV9 DEV8 DEV7 DEV6 DEV5 DEV4 DEV3 XXXX XXXX
Legend: X =unknown, u = unchanged, - = unimplemented, q = value depends on condition. Shaded cells are unimplemented, read as ‘0’.
Note 1: Implemented only on the 64-pin devices (PIC18F6XK80).
2:  See Register 28-13 for DEVID1 values. DEVID registers are read-only and cannot be programmed by the user.
3:  Maintain as ‘0’ on 28-pin, 40-pin and 44-pin devices.
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MOVLW Move Literal to W
Syntax: MOVLW k
Operands: 0<k<255
Operation: k—>W
Status Affected: None
Encoding: | 0000 ‘ 1110 ‘ kkkk | kkkk |
Description: The eight-bit literal ‘k’ is loaded into W.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to
literal 'k’ Data W
Example: MOVLW 5Ah
After Instruction
W = 5Ah

MOVWF Move W to f

Syntax: MOVWF  f{,a}

Operands: 0<f<255
a e [0,1]

Operation: (W) > f

Status Affected: None

Encoding: | o110 | 111a | fef | fff |

Description: Move data from W to register ‘f’.
Location ‘f' can be anywhere in the
256-byte bank.
If ‘@’ is ‘0’, the Access Bank is selected.

Words:
Cycles:

Q Cycle Activity:

Q1

If ‘a’is ‘1’, the BSR is used to select the
GPR bank.

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 29.2.3 “Byte-Oriented and
Bit-Oriented Instructions in Indexed
Literal Offset Mode” for details.

1
1

Q2 Q3 Q4

Decode

Read Process Write
register ‘f Data register ‘f

Example:

MOVWF REG, 0

Before Instruction

W
REG

After Instruction

W
REG

4Fh
FFh

4Fh
4Fh

© 2010-2012 Microchip Technology Inc.
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31.6.2 TIMING CONDITIONS

The temperature and voltages specified in Table 31-5
apply to all timing specifications unless otherwise
noted. Figure 31-3 specifies the load conditions for the
timing specifications.

TABLE 31-5: TEMPERATURE AND VOLTAGE SPECIFICATIONS — AC

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial
-40°C < TA < +125°C for extended
Operating voltage VDD range as described in Section 31.1 and Section 31.3.

AC CHARACTERISTICS

FIGURE 31-3: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS
Load Condition 1 Load Condition 2
VDD/2
RL
Pin —_— CL Pin lT CL

Vss Vss

RL = 464Q

CL = 50 pF for all pins except OSC2/CLKO/RAB

and including D and E outputs as ports

CL = 15pF for OSC2/CLKO/RA6
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 64
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 9.00 BSC
Exposed Pad Width E2 705 | 715 | 750
Overall Length D 9.00 BSC
Exposed Pad Length D2 7.05 7.15 7.50
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-149B Sheet 2 of 2
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Error Modes State (diagram) .........coccceeciiniiiiiiinens 453
Error Recognition Mode ...........cccociniiiniiniiciiccee 439
Filter-Mask Truth (table)... ..444
Functional Modes................... ..439

Mode 0 (Legacy Mode).................. ..439
Mode 1 (Enhanced Legacy Mode).................... 439
Mode 2 (Enhanced FIFO Mode) .........cccceeveenee 440
Information Processing Time (IPT)..... ..449

Lengthening a Bit Period.................. ..450
Listen Only Mode.............. ..439
Loopback Mode ...........ccoueiiieiiiniiicie e 439
Message Acceptance Filters and Masks .......... 421, 444
Message Acceptance Mask and Filter Operation .....445
Message Reception ..........cccceecveriiniiiiiiciie e 443

Enhanced FIFO Mode...........cccooeeieninicccnnnne. 444

PrIOTIEY e 443

Time-Stamping......cccccvveevieicieicceeeeee e 444
Normal Mode

Oscillator Tolerance ...........coceeveeeceenieecieeneeseeene
OVEIVIEW ...ttt
Phase Buffer Segments...........cccoooeeivieiineienn.
Programmable TX/RX and Auto-RTR Buffers ....
Programming Time Segments .............ccccocueee.. .
Propagation Segment ...........ccoccoiiiiiiniiiiieee
Sample Point........coccviiiiiii e
Shortening a Bit Period .
Synchronization ...........

Hard ......ccoonnenee

Synchronization Segment.... .
Time QUANTA .....oooiiiiieee s
Values for ICODE (table) ..........cccerueriieiieineiiiies
Effect on Standard PIC18 Instructions............ccccceeveee.n.
Effects of Power-Managed Modes on Various Clock Sources
63
Electrical Characteristics..........ccceviiiiiiiiiiiiieeeeeee 537
Enhanced Capture/Compare/PWM (ECCP) .......ccccceeveenees 265
Capture Mode. See Capture.
Compare Mode. See Compare.
ECCP Mode and Timer Resources...........ccceevueennnee 268
Enhanced PWM Mode .........ccooeiviiiiiiiieeeeicieieeeee 271
Auto-Restart..........ccoooiiiiii e 280

Full-Bridge Mode............cooviiiiiiiiiiciiieece e
Half-Bridge Application ............ccocceiieiieeninanns
Half-Bridge Application Examples.. .
Half-Bridge Mode...........cccooiiniiiiieiieeieeces
Output Relationships (Active-High and Active-Low)
272
Output Relationships Diagram............c.cccccecee.
Programmable Dead-Band Delay .. .
Shoot-Through Current............cccoeeiiiieieeinenne
Start-up Considerations ............cccocveviiiieennenne
Outputs and Configuration ............cccceceeieiiienieennnnn.
Enhanced Capture/Compare/PWM (ECCP) and Timer1/2/3/4
Associated Registers ..........ccoccevviiniiniieiciiieeeees 286
Enhanced Universal Synchronous Asynchronous Receiver
Transmitter (EUSART). See EUSART.
Equations

16 x 16 Signed Multiplication Algorithm.................... 146
16 x 16 Unsigned Multiplication Algorithm................ 146
16MHz Clock from 4x PLL Jitter

A/D Acquisition TIMe ........ccceeiveieiniiiniienie e
A/D Minimum Charging Time........ccccevvveeieiniieieenns

Calculating the Minimum Required Acquisition Time 367
Jitter and Total Frequency Error...

Resultant Frequency Error............ .
EFrata ...
Error Recognition Mode............ccooiiiiiiiiiniieieeee
EUSART

Asynchronous Mode..........ceeeiieeeiiieenniece e

12-Bit Break Transmit and Receive...
Associated Registers, Receive............ccccoceee..
Associated Registers, Transmit..............ccc......
Auto-Wake-up on Sync Break .
RECEIVET ...
Setting up 9-Bit Mode with Address Detect...... 346
Transmitter ........ccooviriiii e 343
Baud Rate Generator
Operation in Power-Managed Mode................. 337
Baud Rate Generator (BRG) ........ccccoceecieriiiincecennn. 337
Associated Registers.........cccccovviiviiiiiciiccieens 338
Auto-Baud Rate Detect............ .. 341
Baud Rate Error, Calculating............. .. 338
Baud Rates, Asynchronous Modes ... .. 339
High Baud Rate Select (BRGH Bit) .................. 337
SaMPliNG....coiiiiiiieiie i 337
Synchronous Master Mode............... .. 351
Associated Registers, Receive............cccccceee.. 354
Associated Registers, Transmit..............c.........
Reception ..o
TransSMISSION .......ueviriieeiiie e
Synchronous Slave Mode .
Associated Registers, Receive............ccccoceee.. 356
Associated Registers, Transmit...........c..cccc...... 355
Reception ..o 356
TranSmMISSION ........cccuiiniiiiieniiese e 355

Extended Instruction Set

SUBULNK ..ot 529
External Oscillator Modes
Clock Input (EC Modes)..........coveevvieieenciieiienseeciene 59
H S e 58
F
Fail-Safe Clock MONitor ..........ccccvevieieniniciciiee 457, 477
Exiting Operation ...........ccccoooviiiiniinne e 477
Interrupts in Power-Managed Modes... .. 478
POR or Wake from Sleep................. .. 478
WDT During Oscillator Failure... LATT
Fail-Safe Clock Monitor (FSCM)..........cccovviiiiiiniinnieene. 457
Fast Register Stack .........cccooiriiiiiiiiiceee
Firmware Instructions .... .
Flash Program Memory ..........cccceceiiiiiieinieieiic e
Associated Registers..........ccccoeciiiiniinniiiieeee, 137
Control REGIStErS ......coiviiiiiiie e 130
EECON1 and EECON2........cccooviiiiiieeciee 130
TABLAT (Table Latch) Register .............c........ 132
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Extended Instructions ...........ccccooeeeiiieiiie e 525

Considerations when Enabling ............c.ccccec.. 530

SYNEAX e 525
.......... 532

General Format.........cccceevcieeecieee e 485
GOTO e 504
INCF ..o 504

INCFSZ ...t 505
INFSNZ ..o 505
IORLW ..o 506

POP .o 512

SETF (Indexed Literal Offset Mode) ...........cccevueeneee.

SLEEP ... 518
Standard Instructions ...........cccocoveeiiiiieniinee e, 483
SUBFWB.....ooiiiiiieiiirie sttt 518
SUBLW .. 519
SUBWE ..o 519
SUBWFB.....ooiiiiiieittrie ettt 520
SWAPKE . 520

INTCON Register

RBIF Bit...eeeeeeecieeee e 177

Inter-Integrated Circuit. See 12C.

Internal Oscillator BIOCK .............coooeeiiieiiieiieeieiieesie e 60
INTIO MOGES.... .o 60
INTOSC Frequency Drift.........cccccoverieinieiiiieiieecee, 61
INTOSC Output Frequency....
INTPLL MOGES ... 60

Internal RC Oscillator
Use With WDT ..o 472

Internal Voltage Regulator Specifications .............cccoc...... 559

Internet AdAress.........cooviiiiiiieieie e

Interrupt Sources
A/D Conversion Complete .........ccovveeiiiiiiiieincies 366

Capture Complete (CCP).......ccoceeiiieiiiiiiiiieeee e, 258
Capture Complete (ECCP) ......ccceevieiieniiiiiieieeee. 269
Compare Complete (CCP)
Compare Complete (ECCP) ......c.cccveevvviciiiniennieene. 270
ECAN MOAUIE ... 453
Interrupt-on-Change (RB7:RB4)... 177
TMRO OVErflOW......oiiieieiiiceie e 207
TMRT OVErflOW.....coiiieieiiiceeceee e 215
TMR2 to PR2 Match (PWM).. ... 262
TMR3 OVErfloW......oiiieieiiieeeceee e 223
TMRX OVEIfIOW ... 232
Interrupts.......coocvveeeeeeiiiines ... 147
Associated Registers........ ... 169
During, Context Saving.... ... 169
INTX PN e e 168
PORTB, Interrupt-on-Change...........ccccocveecuiinieennen. 168
TMRO . e 168
Interrupts, Flag Bits
Interrupt-on-Change (RB7:RB4) Flag (RBIF Bit)....... 177
INTOSC. See Internal Oscillator Block.
IORLW ... 506
IORWEF ... e 506
L
LFSR ..o ... 507
Listen Only Mode. ... 438
LOOPDACK MOE ......eeeeieieiiiiieie et 438
M
Master Clear Reset (MCLR) .........cccoviieiiiniiiiicnicesee e 81
Master Synchronous Serial Port (MSSP). See MSSP.
Memory Organization .............cccceiieniinnieiie e 101
Data Memory ......... ... 108
Program Memory ..........cccoeeeeeenee. ... 101
Memory Programming Requirements... ... 558
Microchip Internet Web Site................. ... 617
Migration to PIC18F66K80 .. .. 602
MOVF ....ooiiiiiinccnce . 507

MPLAB ASM30 Assembler, Linker, Librarian
MPLAB Integrated Development Environment Software.. 533

MPLAB PM3 Device Programmer ..........ccccceeevivieenineenns 536
MPLAB REAL ICE In-Circuit Emulator System ................ 535
MPLINK Object Linker/MPLIB Object Librarian................. 534
MSSP__
ACK PUISE ...t 301, 304
I°C Mode. See I°C Mode.
Module OVEIVIEW ........cccccuiiieiieienieeece e 287
SPI Master/Slave Connection............cccceceenienneeeene. 291
MULLW L 510
MULWE ..o e 510
N
NEGF ...ttt 511
[N S 511
Normal Operation Mode ...........ccccoeiiiiniiniieiicc e 438

Notable Differences Between PIC18F66K80 and PIC18F4580
and PIC18F4680 Families - 28, 40/44-pin Devices .. 602
Notable Differences Between PIC18F66K80 and PIC18F8680
Families - 64-pin DEVICES ........ccoeveveurvieeeieiiiiiieaeenns 603
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TRISC RegiSter.....ccouiiiiiiiieiieiie e 181
PORTD

Associated Registers ..........cccoveeiiiiiie i 186

LATD RegiSter ....cooiiiiiiiiieiieieeeeeceee e 184

PORTD REGISter ......ccveiiiiiiiiiiiciiieieeeeeee e 184

TRISD ReGISter.....eiiiiieiiiiiieeieieee e 184
PORTE

Associated Registers ..........ccocevviiniiiiiciiiieccees 188

LATE Register.......coooiiiiiiiiiee e 187

PORTE REQIStEr ......eeiiiiiiiiieee e 187

REO/ANS/RD PiN......oooooeoeieeeeieeee e 192

RE1/ANG/CTOUT/WR PiNl.eveveeeeeeeeeeeesreeeeseseeses 192

RE2/AN7/C20UT/CS PiN.....ooooooooeeeeeee 192
TRISE ReGIStEr .....ooiuviiiiiiieicee e 187
PORTF
Associated Registers ..........ccocovviiiiiiiieiiicieeees 189
LATF Register
PORTF REQISLEN .....eeiiviiiiiieiieiieeciie e 189
TRISF Register ......coouviiiiiiieiiee e 189
PORTG
Associated Registers ..........cccoveiiiiiiii e 191
LATG ReGIStEr ....ooviiiiiiiiiciccieeeeeceee e
PORTG Register...
TRISG ReGISter.....coiiieiiiiiiiieieie e 190
Power-Managed Modes.............ccocoviiiiniiniieniccecece
and EUSART Operation..
and PWM Operation .........ccccccoceveeiiieeeciee e
and SP1 Operation .........c.cceveeeeieiecieeeceeseee e
Clock Transitions and Status Indicators.
ENterinNg..ccoceeee e 65
Exiting Idle and Sleep Modes ..........cccccceviiinieiieeenn. 76
Without an Oscillator Start-up Delay.. ....76
Idle MOdES .......ooviiiiiiiieceee e ... 70
PRI_IDLE... .71
RC_IDLE....... e 12
SEC_IDLE......ccccuenee. e 71
Multiple Sleep Commands . ...66
Run Modes........c.cccevvueennee. ...66
PRI_RUN ... ...66
RC_RUN....... .67
SEC_RUN.. ...66
Selecting ........ ...65
Sleep Mode........ccoevevviiiniiiieiiene 70
OSC1 and OSC2 Pin States.......c.ccceeeeriercncennnn. 63
Summary (tabl) .........ccooiiiiiiiie i
Power-on Reset (POR)
Oscillator Start-up Timer (OST) ......cccovveeviiiiiiiieeiees 84
Power-up Timer (PWRT) ....ccoiiiiiiiiiieie e 83
Time-out Sequence
Power-up Delays...........cooeiiiiiiiiiiiieeeeeee e
Power-up Timer (PWRT)......cccoiiiiiiieiiiee e 63, 83
Prescaler, Capture
Prescaler, TIMer0...........ccooeiiiiiieieeeciieieeee et
Prescaler, TIMer2 .........coooiiiiiiiie e

PRI_IDLE Mode
PRI_RUN Mode

Program Counter (PC) .......coooiiiiiiiiiieiieee e 103
PCL, PCH and PCU Registers
PCLATH and PCLATU Registers .........ccccooenuerneene 103
Program Memory
Code Protection ..........cccceerieoiiiiiciiesenece e 480
Extended Instruction Set............c.ccoiviiiiiiniiiee 125

Hard Memory Vectors..........cccccvevinieiniciecnicene 102
INSEIUCHIONS ..o
Two-Word ..
Interrupt VECIOr .......occiiiiiiice e
LOOK-Up TabIes ........ccovuieiiiiiiiec e
Memory Maps........
Hard Vectors..... ... 102
Reset Vector..........ccvveevieiiiciicces ... 102
Program Verification and Code Protection .. ... 479
Associated Registers.............. ... 480
Programming, Device Instructions............cccccecieniiiiienns 483
PSP.See Parallel Slave Port.
Pulse-Width Modulation. See PWM (CCP Module).
PUSH ... 512
PUSH and POP Instructions............ccccevveeveneevenicneneene 104
PUSHL ..o 528
PWM (CCP Module)
Associated Registers..........cccovviiiiiiiiiccnec 264
Duty CyCle ..o 263
Example Frequencies/Resolutions ...
Period ... 262
Setup for PWM Operation..........c.cccoeveviiieniennnenene. 263
TMR2 to PR2 Match ......cooveiiiiiiecece e 262
PWM (ECCP Module)
Effects of a Reset ..o 285
Operation in Power-Managed Modes
Operation with Fail-Safe Clock Monitor.................... 285
Pulse Steering Mode ..........ccooiiiiiiiiiiiieen 282
Steering Synchronization.............cccccevvviiiinienneenee. 284
PWM Mode. See Enhanced Capture/Compare/PWM...... 271
Q
Q ClOCK ..t e 263
R
RAM. See Data Memory.
RC_IDLE Mode.... .72
RC_RUN Mode.... ... 67
RCALL ...t 513
RCON Register
Bit Status During Initialization .............cccccoeoiiiiiiiens 87
Reader RESPONSE.........cooiiiiiiiiieieeceeeeeeee e
Receiver Warning .........ccoccooviiiiieiiciiceeccee e
Reference Clock Output
Register File.......cccooiii e
Register File Summary .........ccocoeeiiiiiiiniiiiicee,
Registers
ADCONO (A/D Control 0).....cccceoveerreeneeneeieseeeneens 358
ADCON1 (A/D Control 1).....ccceeieirieeeneeieseeeens 359
ADCON2 (A/D Control 2)......ccoceeeuemieieeneeienecnenens 360
ADRESH (A/D Result High Byte, Left Justified, ADFM =
0) 1t 362
ADRESH (A/D Result High Byte, Right Justified, ADFM
I I TP USSP 362
ADRESL (A/D Result Low Byte, Left Justified, ADFM = 0)
362
ADRESL (A/D Result Low Byte, Right Justified, ADFM =
) TS 363
ANCONO (A/D Port Configuration 0) ... ... 363
ANCONT1 (A/D Port Configuration 1) ...... ... 364
BAUDCONX (Baud Rate Control)........ .... 336
BIEO (Buffer Interrupt Enable 0) .........cccceeveiiieenen. 437

BnCON (TX/RX Buffer n Control, Receive Mode).... 413
BnCON (TX/RX Buffer n Control, Transmit Mode) ... 414
BnDLC (TX/RX Buffer n Data Length Code in Receive

MOAE) i 419
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