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PIC18F66K80 FAMILY

FIGURE 4-1:

TRANSITION TIMING FOR ENTRY TO SEC_RUN MODE
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FIGURE 4-2: TRANSITION TIMING FROM SEC_RUN MODE TO PRI_RUN MODE (HSPLL)
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Notel: TosT = 1024 Tosc; TPLL = 2 ms (approx). These intervals are not shown to scale.
2: Clock transition typically occurs within 2-4 Tosc.

423 RC_RUN MODE

In RC_RUN mode, the CPU and peripherals are
clocked from the internal oscillator block using the
INTOSC multiplexer. In this mode, the primary clock is
shut down. When using the LF-INTOSC source, this
mode provides the best power conservation of all the
Run modes, while still executing code. It works well for
user applications which are not highly timing-sensitive
or do not require high-speed clocks at all times.

If the primary clock source is the internal oscillator
block — either LF-INTOSC or INTOSC (MF-INTOSC or
HF-INTOSC) — there are no distinguishable differences
between the PRI_RUN and RC_RUN modes during
execution. Entering or exiting RC_RUN mode, how-
ever, causes a clock switch delay. Therefore, if the
primary clock source is the internal oscillator block,
using RC_RUN mode is not recommended.

This mode is entered by setting the SCS1 bit to ‘1’. To
maintain software compatibility with future devices, it is
recommended that the SCSO bit also be cleared, even
though the bit is ignored. When the clock source is
switched to the INTOSC multiplexer (see Figure 4-3),
the primary oscillator is shut down and the OSTS bit is
cleared. The IRCFx bits may be modified at any time to
immediately change the clock speed.

Note:  Caution should be used when modifying a
single IRCF bit. At a lower VDD, it is
possible to select a higher clock speed
than is supportable by that VDD. Improper
device operation may result if the VDD/

Fosc specifications are violated.
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REGISTER 4-2: PMD1: PERIPHERAL MODULE DISABLE REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PSPMD) CTMUMD ADCMD TMR4MD | TMR3MD TMR2MD TMR1MD TMROMD
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 PSPMD: Peripheral Module Disable bit™®)

1 = The PSP module is disabled; all PSP registers are held in Reset and are not writable
0 = The PSP module is enabled

bit 6 CTMUMD: PMD CTMU Disable bit
1 = The CTMU module is disabled; all CTMU registers are held in Reset and are not writable
0 = The CTMU module is enabled

bit 5 ADCMD: A/D Module Disable bit
1 = The A/D module is disabled; all A/D registers are held in Reset and are not writable
0 = The A/D module is enabled

bit 4 TMR4MD: TMR4MD Disable bit
1 = The Timer4 module is disabled; all Timer4 registers are held in Reset and are not writable
0 = The Timer4 module is enabled

bit 3 TMR3MD: TMR3MD Disable bit
1 = The Timer3 module is disabled; all Timer3 registers are held in Reset and are not writable
0 = The Timer3 module is enabled

bit 2 TMR2MD: TMR2MD Disable bit
1 = The Timer2 module is disabled; all Timer2 registers are held in Reset and are not writable
0 = The Timer2 module is enabled

bit 1 TMR1MD: TMR1MD Disable bit
1 = The Timer1 module is disabled; all Timer1 registers are held in Reset and are not writable
0 = The Timer1 module is enabled

bit 0 TMROMD: TimerO Module Disable bit
1 = The Timer0 module is disabled; all TimerO0 registers are held in Reset and are not writable
0 = The Timer0 module is enabled

Note 1: This bit is unimplemented on 28-pin devices (PIC18F2XK80, PIC18LF2XK80).
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7.3 Reading the Flash Program
Memory

The TBLRD instruction is used to retrieve data from
program memory and places it into data RAM. Table
reads from program memory are performed one byte at
a time.

FIGURE 7-4:

TBLPTR points to a byte address in program space.
Executing TBLRD places the byte pointed to into
TABLAT. In addition, TBLPTR can be modified
automatically for the next table read operation.

The internal program memory is typically organized by
words. The Least Significant bit of the address selects
between the high and low bytes of the word. Figure 7-4
shows the interface between the internal program
memory and the TABLAT.

READS FROM FLASH PROGRAM MEMORY

(Even Byte Address)

Program Memory

(Odd Byte Address)

Instruction Register FETCH
(IR)

TBLPTR = xxxxx1 TBLPTR = xxxxx0

TABLAT
TBLRD Read Register

EXAMPLE 7-1:

READING A FLASH PROGRAM MEMORY WORD

MOVLW  CODE_ADDR_UPPER

MOVLW  CODE_ADDR_HI GH
MOWAE  TBLPTRH
MOVLW CODE_ADDR_LOW
MOWAE  TBLPTRL

MOVF  WORD_CDD

Load TBLPTR with the base
MOV TBLPTRU ; address of the word

READ_WORD
TBLRD* + ; read into TABLAT and i ncrenent
MOVF TABLAT, W ; get data
MOWF  WORD_EVEN
TBLRD* + ; read into TABLAT and i ncrenent
MOVF TABLAT, W ; get data

© 2010-2012 Microchip Technology Inc.
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NOTES:
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REGISTER 10-12: PIE4: PERIPHERAL INTERRUPT ENABLE REGISTER 4

R/W-0 R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0 R/W-0
TMRA4IE EEIE CMP2IE CMP1IE — CCP5IE CCP4IE CCP3IE
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 TMRA4IE: TMR4 Overflow Interrupt Flag bit

1 = Interrupt is enabled
0 = Interrupt is disabled
bit 6 EEIE: Data EEDATA/Flash Write Operation Interrupt Flag bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 5 CMP2IE: CMP2 Interrupt Flag bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 4 CMPL1IE: CMP1 Interrupt Flag bit
1 = Interrupt is enabled
0 = Interrupt is disabled

bit 3 Unimplemented: Read as ‘0’

bit 2 CCP5IE: CCP5 Interrupt Flag bit
1 = Interrupt is enabled
0 = Interrupt is disabled

bit 1 CCP4IE: CCP4 Interrupt Flag bit
1 = Interrupt is enabled
0 = Interrupt is disabled

bit 0 CCP3IE: CCP3 Interrupt Flag bits

1 = Interrupt is enabled
0 = Interrupt is disabled
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REGISTER 10-18: IPR5: PERIPHERAL INTERRUPT PRIORITY REGISTER 5

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
IRXIP WAKIP ERRIP TXB2IP TXB1IP TXBOIP RXB1IP RXBOIP/
FIFOFIE
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’ = Bitis cleared x = Bit is unknown
bit 7 IRXIP: Invalid Message Received Interrupt Priority bits

1 = High priority
0 = Low priority

bit 6 WAKIP: Bus Wake-up Activity Interrupt Priority bit
1 = High priority
0 = Low priority

bit 5 ERRIP: CAN Bus Error Interrupt Priority bit
1 = High priority
0 = Low priority

bit 4 TXB2IP: Transmit Buffer 2 Interrupt Priority bit
1 = High priority
0 = Low priority

bit 3 TXB1IP: Transmit Buffer 1 Interrupt Priority bit
1 = High priority
0 = Low priority

bit 2 TXBOIP: Transmit Buffer O Interrupt Priority bit
1 = High priority
0 = Low priority

bit 1 RXB1IP: Receive Buffer 1 Interrupt Priority bit

Mode O:

1 = High priority for Receive Buffer 1
0 = Low priority for Receive Buffer 1
Modes 1 and 2:

1 = High priority for received messages
0 = Low priority for received messages
bit 0 RXBOIP/FIFOFIP: Receive Buffer O Interrupt Priority bit

Mode O:

1 = High priority for Receive Buffer 0
0 = Low priority for Receive Buffer 0
Mode 1:

Unimplemented: Read as ‘0’

Mode 2:

FIFOFIE: FIFO Full Interrupt Flag bit
1 = High priority

0 = Low priority
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11.3 PORTB, TRISB and
LATB Registers

PORTB is an eight-bit wide, bidirectional port. The
corresponding Data Direction and Output Latch registers
are TRISB and LATB. All pins on PORTB are digital only.

EXAMPLE 11-2:
CLRF  PORTB

INITIALIZING PORTB

; Initialize PORTB by
; clearing output

; data |l atches

; Al'ternate nethod

CLRF LATB
; to clear output
; data |l atches
MOVLW  OCFh ; Value used to

initialize data
; direction
; Set RB<3:0> as inputs
; RB<5:4> as outputs
; RB<7:6> as inputs

MOVW  TRI SB

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

Four of the PORTB pins (RB<7:4>) have an
interrupt-on-change feature. Only pins configured as
inputs can cause this interrupt to occur. Any RB<7:4>
pins that are configured as outputs are excluded from
the interrupt-on-change comparison.

Comparisons with the input pins (of RB<7:4>) are
made with the old value latched on the last read of
PORTB. The “mismatch” outputs of RB<7:4> are ORed
together to generate the RB Port Change Interrupt with
Flag bit, RBIF (INTCON<0>).

This interrupt can wake the device from
power-managed modes. To clear the interrupt in the
Interrupt Service Routine:

1. Perform any read or write of PORTB (except
with the MOVFF ( ANY) , PORTB instruction).

2. Wait one instruction cycle (such as executing a
NOP instruction).

This ends the mismatch condition.
3. Clear flag bit, RBIF.

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

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

The RB<3:2> pins are multiplexed as CTMU edge
inputs. RB5 has an additional function for Timer3 and
Timer1. It can be configured for Timer3 clock input or
Timer1 external clock gate input.

© 2010-2012 Microchip Technology Inc.
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18.2.5 INTERRUPTS

The CTMU sets its interrupt flag (PIR3<3>) whenever
the current source is enabled, then disabled. An inter-
rupt is generated only if the corresponding interrupt
enable bit (PIE3<3>) is also set. If edge sequencing is
not enabled (i.e., Edge 1 must occur before Edge 2), it
is necessary to monitor the edge status bits and
determine which edge occurred last and caused the
interrupt.

18.3 CTMU Module Initialization

The following sequence is a general guideline used to
initialize the CTMU module:

1. Select the current source range using the
IRNGx bits (CTMUICON<1:0>).

2. Adjust the current source trim using the ITRIMx
bits (CTMUICON<7:2>).

3. Configure the edge input sources for Edge 1 and
Edge 2 by setting the EDG1SEL and EDG2SEL
bits (CTMUCONL<3:2> and <6:5>, respectively).

4. Configure the input polarities for the edge inputs
using the EDG1POL and EDG2POL bits
(CTMUCONL<4,7>).

The default configuration is for negative edge
polarity (high-to-low transitions).

5. Enable edge sequencing using the EDGSEQEN
bit (CTMUCONH<2>).
By default, edge sequencing is disabled.

6. Select the operating mode (Measurement or Time
Delay) with the TGEN bit (CTMUCONH<4>).

The default mode is Time/Capacitance
Measurement.

7. Configure the module to automatically trigger
an A/D conversion when the second edge
event has occurred using the CTTRIG bit
(CTMUCONH<0>).

The conversion trigger is disabled by default.

8. Discharge the connected circuit by setting the
IDISSEN bit (CTMUCONH<1>).

9. After waiting a sufficient time for the circuit to
discharge, clear the IDISSEN bit.

10. Disable the module by clearing the CTMUEN bit
(CTMUCONH<7>).

11. Clear the Edge Status bits, EDG2STAT and
EDG1STAT (CTMUCONL<1:0>).

Both bits should be cleared simultaneously, if
possible, to avoid re-enabling the CTMU current
source.

12. Enable both edge inputs by setting the EDGEN
bit (CTMUCONH<3>).
13. Enable the module by setting the CTMUEN bit.

Depending on the type of measurement or pulse
generation being performed, one or more additional
modules may also need to be initialized and configured
with the CTMU module:

» Edge Source Generation: In addition to the
external edge input pins, ECCP1/CCP2 Special
Event Triggers can be used as edge sources for
the CTMU.

» Capacitance or Time Measurement: The CTMU
module uses the A/D Converter to measure the
voltage across a capacitor that is connected to one
of the analog input channels.

» Pulse Generation: When generating system clock
independent, output pulses, the CTMU module
uses Comparator 2 and the associated
comparator voltage reference.

18.4 Calibrating the CTMU Module

The CTMU requires calibration for precise measure-
ments of capacitance and time, as well as for accurate
time delay. If the application only requires measurement
of a relative change in capacitance or time, calibration is
usually not necessary. An example of a less precise
application is a capacitive touch switch, in which the
touch circuit has a baseline capacitance and the added
capacitance of the human body changes the overall
capacitance of a circuit.

If actual capacitance or time measurement is required,
two hardware calibrations must take place:

* The current source needs calibration to set it to a
precise current.

« The circuit being measured needs calibration to
measure or nullify any capacitance other than that
to be measured.

18.4.1 CURRENT SOURCE CALIBRATION

The current source on board the CTMU module has a
range of +62% nominal for each of three current
ranges. For precise measurements, it is possible to
measure and adjust this current source by placing a
high-precision resistor, RCAL, onto an unused analog
channel. An example circuit is shown in Figure 18-2.

To measure the current source:

1. Initialize the A/D Converter.
2. Initialize the CTMU.

3. Enable the current source by setting EDG1STAT
(CTMUCONL<0>).

4. Issue time delay for voltage across RcAL to
stabilize and A/D sample/hold capacitor to charge.

5. Perform the A/D conversion.

6. Calculate the current source current using
I=V/RcAL, where RCAL is a high-precision
resistance and V is measured by performing an
A/D conversion.

DS39977F-page 240
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20.4.8 OPERATION IN POWER-MANAGED

MODES

In Sleep mode, all clock sources are disabled. Timer2/4
will not increment and the state of the module will not
change. If the ECCP1 pin is driving a value, it will con-
tinue to drive that value. When the device wakes up, it
will continue from this state. If Two-Speed Start-ups are
enabled, the initial start-up frequency from HF-INTOSC
and the postscaler may not be stable immediately.

In PRI_IDLE mode, the primary clock will continue to
clock the ECCP1 module without change.

20.4.8.1 Operation with Fail-Safe

Clock Monitor (FSCM)

If the Fail-Safe Clock Monitor (FSCM) is enabled, a clock
failure will force the device into the power-managed
RC_RUN mode and the OSCFIF bit of the PIR2 register
will be set. The ECCP1 will then be clocked from the
internal oscillator clock source, which may have a
different clock frequency than the primary clock.

20.4.9 EFFECTS OF A RESET

Both Power-on Reset and subsequent Resets will force
all ports to Input mode and the ECCP registers to their
Reset states.

This forces the ECCP module to reset to a state
compatible with previous, non-enhanced CCP modules
used on other PIC18 and PIC16 devices.

© 2010-2012 Microchip Technology Inc.
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TABLE 20-3: REGISTERS ASSOCIATED WITH ECCP1 MODULE AND TIMER1/2/3/4

File 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
RCON IPEN SBOREN CcM RI TO PD POR BOR
PIR3 — — RC2IF TX2IF CTMUIF CCP2IF CCP1IF —
PIE3 — — RC2IE TX2IE CTMUIE CCP2IE CCP1IE —
IPR3 — — RC2IP TX2IP CTMUIP CCP2IP CCP1IP —
PIR4 TMR4IF EEIF CMP2IF CMP1IF — CCPS5IF CCP4IF CCP3IF
PIE4 TMR4IE EEIE CMP2IE CMP1IE — CCP5IE CCP4IE CCP3IE
IPR4 TMR4IP EEIP CMP2IP CMP1IP — CCP5IP CCP4IP CCP3IP
TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO
TRISC TRISC7 TRISC6 TRISCS TRISC4 TRISC3 TRISC2 TRISC1 TRISCO
TRISE® TRISE7 TRISE6 TRISES TRISE4 — TRISE2 TRISE1 TRISEO
TMR1H Timer1 Register High Byte
TMR1L Timer1 Register Low Byte
TMR2 Timer2 Register
TMR3H Timer3 Register High Byte
TMR3L Timer3 Register Low Byte
TMR4 Timer4 Register

PR2 Timer2 Period Register

PR4 Timer4 Period Register
T1CON TMR1CS1 TMR1CS0 | T1CKPS1 | T1CKPSO | SOSCEN T1SYNC RD16 TMR1ON
T2CON — T20UTPS3 | T20UTPS2 | T20UTPS1 | T20UTPSO | TMR20ON | T2CKPS1 | T2CKPSO
T3CON TMR3CS1 TMR3CS0 | T3CKPS1 | T3CKPSO | SOSCEN T3SYNC RD16 TMR3ON
T4CON — T40OUTPS3 | TAOUTPS2 | T4OUTPS1 | TAOUTPSO | TMR4ON | T4CKPS1 | T4ACKPSO
CCPR1H Capture/Compare/PWM Register 1 High Byte

CCPR1L Capture/Compare/PWM Register 1 Low Byte

CCPR2H Capture/Compare/PWM Register 2 High Byte

CCPR2L Capture/Compare/PWM Register 2 Low Byte

CCPR3H Capture/Compare/PWM Register 3 High Byte

CCPR3L Capture/Compare/PWM Register 3 Low Byte

CCP1CON P1M1 P1MO DC1B1 DC1B0 CCP1M3 CCP1M2 | CCP1M1 | CCP1MO
CCP2CON — — DC2B1 DC2B0 CCP2M3 CCP2M2 | CCP2M1 | CCP2MO
CCP3CON — — DC3B1 DC3B0 CCP3M3 CCP3M2 | CCP3M1 | CCP3MO
CCPTMRS — — — C5TSEL C4TSEL C3TSEL C2TSEL C1TSEL
ECCP1AS ECCP1ASE | ECCP1AS2 | ECCP1AS1 | ECCP1ASO | PSS1AC1 | PSS1ACO | PSS1BD1 | PSS1BDO
ECCP1DEL P1RSEN P1DC6 P1DC5 P1DC4 P1DC3 P1DC2 P1DCA1 P1DCO
PMDO CCP5MD CCP4MD CCP3MD CCP2MD CCP1MD | UART2MD | UART1MD | SSPMD
Note 1: Unimplemented on devices with a program memory of 32 Kbytes (PIC18F25K80 and PIC18F46K80).
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21.3.2 OPERATION

When initializing the SPI, several options need to be
specified. This is done by programming the appropriate
control bits (SSPCON1<5:0> and SSPSTAT<7:6>).
These control bits allow the following to be specified:

» Master mode (SCK is the clock output)

» Slave mode (SCKis the clock input)

» Clock Polarity (Idle state of SCK)

» Data Input Sample Phase (middle or end of data
output time)

» Clock Edge (output data on rising/falling edge of
SCK)

» Clock Rate (Master mode only)
» Slave Select mode (Slave mode only)

The MSSP module consists of a Transmit/Receive Shift
register (SSPSR) and a Buffer register (SSPBUF). The
SSPSR shifts the data in and out of the device, MSb
first. The SSPBUF holds the data that was written to the
SSPSR until the received data is ready. Once the 8 bits
of data have been received, that byte is moved to the
SSPBUF register. Then, the Buffer Full detect bit, BF
(SSPSTAT<0>), and the interrupt flag bit, SSPIF, are
set. This double-buffering of the received data
(SSPBUF) allows the next byte to start reception before
reading the data that was just received. Any write to the
SSPBUF register during transmission/reception of data
will be ignored and the Write Collision Detect bit,
WCOL (SSPCON1<7>), will be set. User software
must clear the WCOL bit so that it can be determined if
the following write(s) to the SSPBUF register
completed successfully.

EXAMPLE 21-1:

When the application software is expecting to receive
valid data, the SSPBUF should be read before the next
byte of data to transfer is written to the SSPBUF. The
Buffer Full bit, BF (SSPSTAT<0>), indicates when
SSPBUF has been loaded with the received data
(transmission is complete). When the SSPBUF is read,
the BF bit is cleared. This data may be irrelevant if the
SPl is only a transmitter. Generally, the MSSP interrupt
is used to determine when the transmission/reception
has completed. If the interrupt method is not going to
be used, then software polling can be done to ensure
that a write collision does not occur. Example 21-1
shows the loading of the SSPBUF (SSPSR) for data
transmission.

The SSPSR is not directly readable or writable and can
only be accessed by addressing the SSPBUF register.
Additionally, the SSPSTAT register indicates the
various status conditions.

21.3.3 OPEN-DRAIN OUTPUT OPTION

The drivers for the SDO output and SCK clock pins can
be optionally configured as open-drain outputs. This
feature allows the voltage level on the pin to be pulled
to a higher level through an external pull-up resistor,
and allows the output to communicate with external cir-
cuits without the need for additional level shifters. For
more information, see Section 11.1.3 “Open-Drain
Outputs”.

The open-drain output option is controlled by the
SSPOD bit (ODCON<7>). Setting the SSPOD bit
configures the SDO and SCK pins for open-drain
operation.

LOADING THE SSPBUF (SSPSR) REGISTER

LOOP BTFSS SSPSTAT, BF
BRA LOOP ; No
MOVF SSPBUF, W

MOVWF  RXDATA

MOVF TXDATA, W
MOVWF  SSPBUF

; Has data been received (transmt conplete)?

; WREG reg = contents of SSPBUF
; Save in user RAM

i Wreg = contents of TXDATA
;New data to xmit

if data i s meaningful

DS39977F-page 290
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REGISTER 21-4: SSPCON1: MSSP CONTROL REGISTER 1 (I°C™ MODE)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
WCOL ssPov | ssPEN® CKP ssPM3@ | ssPm2@ | ssPm1@ | ssPmo®@
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 WCOL: Write Collision Detect bit

In Master Transmit mode:

1= A write to the SSPBUF register was attempted while the I°C conditions were not valid for a
transmission to be started (must be cleared in software)

0 = No collision

In Slave Transmit mode:

1 = The SSPBUF register is written while it is still transmitting the previous word (must be cleared in
software)

0 = No collision

In Receive mode (Master or Slave modes):
This is a “don’t care” bit.

bit 6 SSPOV: Receive Overflow Indicator bit

In Receive mode:

1 = A byte is received while the SSPBUF register is still holding the previous byte (must be cleared in
software)

0 = No overflow

In Transmit mode:

This is a “don’t care” bit in Transmit mode.

bit 5 SSPEN: Master Synchronous Serial Port Enable bit()

1 = Enables the serial port and configures the SDA and SCL pins as the serial port pins
0 = Disables serial port and configures these pins as I/O port pins

bit 4 CKP: SCK Release Control bit

In Slave mode:
1 = Releases clock
0 = Holds clock low (clock stretch), used to ensure data setup time

In Master mode:
Unused in this mode.
bit 3-0 SSPM<3:0>: Master Synchronous Serial Port Mode Select bits()
1111 = I2C Slave mode, 10-bit address with Start and Stop bit interrupts enabled
1110 = I2C Slave mode, 7-bit address with Start and Stop bit interrupts enabled
1011 = I2C Firmware Controlled Master mode (slave Idle)
1001 = Load SSPMSK register at SSPADD SFR address®4)
1000 = I2C Master mode, clock = Fosc/(4 * (SSPADD + 1))
0111 = I2C Slave mode, 10-bit address
0110 = I2C Slave mode, 7-bit address

Note 1: When enabled, the SDA and SCL pins must be configured as inputs.
2: Bit combinations not specifically listed here are either reserved or implemented in SPI mode only.
3:  When SSPM<3:0> = 1001, any reads or writes to the SSPADD SFR address actually access the
SSPMSK register.
4: This mode is only available when 7-Bit Address Masking mode is selected (MSSPMSK Configuration bit
is '1’).
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1°C™ MASTER MODE WAVEFORM (RECEPTION, 7-BIT ADDRESS)

FIGURE 21-24:
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The module is enabled by setting the HLVDEN bit
(HLVDCON<4>). Each time the HLVD module is
enabled, the circuitry requires some time to stabilize.
The IRVST bit (HLVDCON<5>) is a read-only bit used
to indicate when the circuit is stable. The module can
only generate an interrupt after the circuit is stable and
IRVST is set.

The VDIRMAG bit (HLVDCON<7>) determines the
overall operation of the module. When VDIRMAG is
cleared, the module monitors for drops in VDD below a
predetermined set point. When the bit is set, the
module monitors for rises in VDD above the set point.

26.1 Operation

When the HLVD module is enabled, a comparator uses
an internally generated reference voltage as the set
point. The set point is compared with the trip point,
where each node in the resistor divider represents a

trip point voltage. The “trip point” voltage is the voltage
level at which the device detects a high or low-voltage
event, depending on the configuration of the module.

When the supply voltage is equal to the trip point, the
voltage tapped off of the resistor array is equal to the
internal reference voltage generated by the voltage
reference module. The comparator then generates an
interrupt signal by setting the HLVDIF bit.

The trip point voltage is software programmable to any one
of 16 values. The trip point is selected by programming the
HLVDL<3:0> bits (HLVDCON<3:0>).

The HLVD module has an additional feature that allows
the user to supply the trip voltage to the module from an
external source. This mode is enabled when bits,
HLVDL<3:0>, are set to ‘1111’. In this state, the
comparator input is multiplexed from the external input
pin, HLVDIN. This gives users the flexibility of configur-
ing the High/Low-Voltage Detect interrupt to occur at
any voltage in the valid operating range.

FIGURE 26-1: HLVD MODULE BLOCK DIAGRAM (WITH EXTERNAL INPUT)
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FIGURE 27-1: CAN BUFFERS AND PROTOCOL ENGINE BLOCK DIAGRAM
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REGISTER 27-48: MSELO: MASK SELECT REGISTER 0

R/W-0 R/W-1 R/W-0 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
FIL3_1 FIL3_0 FIL2_1 FIL2_0 FIL1_1 FIL1_0 FILO_1 FILO_O
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 7-6

bit 5-4

bit 3-2

bit 1-0

Note 1:

FIL3_<1:0>: Filter 3 Select bits 1 and 0
11 = No mask

10 = Filter 15

01 = Acceptance Mask 1

00 = Acceptance Mask 0

FIL2_<1:0>: Filter 2 Select bits 1 and 0
11 = No mask

10 = Filter 15

01 = Acceptance Mask 1

00 = Acceptance Mask 0

FIL1_<1:0>: Filter 1 Select bits 1 and 0
11 = No mask

10 = Filter 15

01 = Acceptance Mask 1

00 = Acceptance Mask 0

FILO_<1:0>: Filter O Select bits 1 and 0
11 = No mask

10 = Filter 15

01 = Acceptance Mask 1

00 = Acceptance Mask 0

This register is available in Mode 1 and 2 only.
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FIGURE 31-16: I>’C™ BUS DATA TIMING
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Note: Refer to Figure 31-3 for load conditions.

TABLE 31-20: 1°C™ BUS DATA REQUIREMENTS (SLAVE MODE)

Pa’\:gm. Symbol Characteristic Min Max | Units Conditions
100 THIGH Clock High Time 100 kHz mode 4.0 — us
400 kHz mode 0.6 — us
MSSP module 1.5 Tey —
101 TLow Clock Low Time 100 kHz mode 4.7 — us
400 kHz mode 1.3 — us
MSSP module 1.5 Tey —
102 TR SDA and SCL Rise Time |100 kHz mode — 1000 ns
400 kHz mode 20+0.1CB 300 ns |CBis specified to be from
10 to 400 pF
103 TF SDA and SCL Fall Time 100 kHz mode — 300 ns
400 kHz mode 20+0.1CB 300 ns |CBis specified to be from
10 to 400 pF
90 Tsu:sTA | Start Condition Setup Time | 100 kHz mode 4.7 — pus  |Only relevant for Repeated
400 kHz mode 06 _ us Start condition
91 THD:STA | Start Condition Hold Time |100 kHz mode 4.0 — us  |After this period, the first clock
400 kHz mode 06 _ us pulse is generated
106 THD:DAT |Data Input Hold Time 100 kHz mode 0 — ns
400 kHz mode 0 0.9 us
107 TSu:DAT |Data Input Setup Time 100 kHz mode 250 — ns |(Note 2)
400 kHz mode 100 — ns
92 Tsu:sTo |Stop Condition Setup Time | 100 kHz mode 4.7 — us
400 kHz mode 0.6 — us
109 TAA Output Valid from Clock 100 kHz mode — 3500 ns |(Note1)
400 kHz mode — — ns
110 TBUF Bus Free Time 100 kHz mode 4.7 — pus | Time the bus must be free before
400 kHz mode 13 _ us a new transmission can start
D102 CB Bus Capacitive Loading — 400 pF
Note 1: As atransmitter, the device must provide this internal minimum delay time to bridge the undefined region (min. 300 ns) of
the falling edge of SCL to avoid unintended generation of Start or Stop conditions.
2:  AFastmode I2C™ bus device can be used in a Standard mode 12C bus system, but the requirement, TSU:DAT > 250 ns,

must then be met. This will automatically be the case if the device does not stretch the LOW period of the SCL signal. If
such a device does stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line,

TR max. + TSU:DAT = 1000 + 250 = 1250 ns (according to the Standard mode 12C bus specification), before the SCL line
is released.
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28-Lead Plastic Small Outline (SO) — Wide, 7.50 mm Body [SOIC]

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

D

HHHHHHMHHHHHH

NOTE 1— 1242,

/\N o T
! 4 L
[ | E— y C
e iwrisimiwimin e i AL A Y Lt
H % \ H‘ N / ﬁ
A1 | e gl
Units MILLIMETERS
Dimension Limits| ~ MIN [  NOM | MAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Foot Angle Top [0} 0° - 8°
Lead Thickness c 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom B 5° - 15°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15 mm per side.
4. 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 C04-052B
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28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

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

Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX

Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X28) X 0.60
Contact Pad Length (X28) Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2052A
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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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