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19.0 CAPTURE/COMPARE/PWM
(CCP) MODULES

Each CCP module contains a 16-bit register that can
operate as a 16-bit Capture register, a 16-bit Compare

register or a PWM Master/Slave Duty Cycle register.
For the sake of clarity, all CCP module operation in the
following sections is described with respect to CCP2,
but is equally applicable to CCP3 through CCP5.

PIC18F66K80 family devices have four CCP
(Capture/Compare/PWM) modules, designated CCP2
through CCP5. All the modules implement standard
Capture, Compare and Pulse-Width Modulation (PWM)

modes.
Note:  Throughout this section, generic references
are used for register and bit names that are
the same, except for an X’ variable that
indicates the item’s association with the
specific CCP module. For example, the
control register is named CCPxCON and
refers to CCP2CON through CCP5CON.
REGISTER 19-1: CCPxCON: CCPx CONTROL REGISTER (CCP2-CCP5 MODULES)
u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— | — | pocxet | poxBo | ccPxm3™ | copxm2 | copxm1® | copxmo®
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

Unimplemented: Read as ‘0’
DCxB<1:0>: PWM Duty Cycle bit 1 and bit 0 for CCPx Module bits

Capture mode:
Unused.

Compare mode:

Unused.

PWM mode:

These bits are the two Least Significant bits (bit 1 and bit 0) of the 10-bit PWM duty cycle. The eight
Most Significant bits (DCx<9:2>) of the duty cycle are found in CCPRXxL.

CCPxM<3:0>: CCPx Module Mode Select bits(1)

0000 = Capture/Compare/PWM disabled (resets CCPx module)

0001 = Reserved

0010 = Compare mode: toggle output on match (CCPxIF bit is set)

0011 = Reserved

0100 = Capture mode: every falling edge or CAN message received (time-stamp){?

0101 = Capture mode: every rising edge or CAN message received (time-stamp)2}

0110 = Capture mode: every 4th rising edge or on every fourth CAN message received (time-stamp)(2
0111 = Capture mode: every 16th rising edge or on every 16th CAN message received (time-stamp)(z)
1000 = Compare mode: initialize CCPx pin low; on compare match, force CCPx pin high (CCPxIF bit is set)
1001 = Compare mode: initialize CCPx pin high; on compare match, force CCPx pin low (CCPxIF bit is set)
1010 = Compare mode: generate software interrupt on compare match (CCPxIF bit is set, CCPx pin
reflects I/O state)

Compare mode: Special Event Trigger; reset timer on CCPx match (CCPxIF bit is set)

PWM mode

bit 3-0

1011 =
11lxx =

Note 1: CCPxM<3:0>= 1011 will only reset the timer and not start an A/D conversion on CCPx match.

2: Available only on CCP2. Selected by the CANCAP (CIOCON=<4=) bit. Overrides the CCP2 input pin
source.
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REGISTER 19-2:

CCPTMRS: CCP TIMER SELECT REGISTER

uU-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — C5TSEL C4TSEL C3TSEL C2TSEL C1TSEL
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 = Bitis unknown
000 wbit7-5 Unimplemented: Read as ‘'
bit 4 C5TSEL: CCP5 Timer Selection bit
0 = CCP5 is based off of TMR1/TMR2
1 = CCP5 is based off of TMR3/TMR4
bit 3 CA4TSEL: CCP4 Timer Selection bit
0 = CCP4 is based off of TMR1/TMR2
1 = CCP4 is based off of TMR3/TMR4
bit 2 C3TSEL: CCP3 Timer Selection bit
0 = CCP3is based off of TMR1/TMR2
1 = CCP3 is based off of TMR3/TMR4
bit 1 C2TSEL: CCP2 Timer Selection bit
0 = CCP2 is based off of TMR1/TMR2
1 = CCP2 is based off of TMR3/TMR4
bit 0 C1TSEL: CCP1 Timer Selection bit

0 = ECCP1 is based off of TMR1/TMR2
1 = ECCP1 is based off of TMR3/TMR4
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REGISTER 19-3: CCPRxL: CCPx PERIOD LOW BYTE REGISTER

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
CCPRxL7 CCPRxL6 CCPRxL5 CCPRxL4 | CCPRxL3 CCPRxL2 CCPRxL1 CCPRxLO
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 CCPRxL<7:0>: CCPx Period Register Low Byte bits

Capture Mode: Capture register low byte
Compare Mode: Compare register low byte
PWM Mode: Duty Cycle Buffer register

REGISTER 19-4: CCPRxH: CCPx PERIOD HIGH BYTE REGISTER

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
CCPRxH7 | CCPRxH6 | CCPRxH5 | CCPRxH4 | CCPRxH3 | CCPRxH2 | CCPRxH1 | CCPRxHO
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 CCPRxH<7:0>: CCPx Period Register High Byte bits

Capture Mode: Capture register high byte
Compare Mode: Compare register high byte
PWM Mode: Duty Cycle Buffer register
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19.1 CCP Module Configuration

Each Capture/Compare/PWM module is associated
with a control register (generically, CCPxCON) and a
data register (CCPRx). The data register, in turn, is
comprised of two 8-bit registers: CCPRxL (low byte)
and CCPRxH (high byte). All registers are both
readable and writable.

19.1.1 CCP MODULES AND TIMER
RESOURCES

The CCP modules utilize Timers, 1 through 4, varying
with the selected mode. Various timers are available to
the CCP modules in Capture, Compare or PWM
modes, as shown in Table 19-1.

TABLE 19-2:

TABLE 19-1: CCP MODE - TIMER

RESOURCE

CCP Mode Timer Resource
Capture . i
Timer1 or Timer3
Compare
PWM Timer2 or Timer4

The assignment of a particular timer to a module is
determined by the Timer to CCP enable bits in the
CCPTMRS register (see Register 19-2). All of the
modules may be active at once and may share the
same timer resource if they are configured to operate
in the same mode (Capture/Compare or PWM) at the
same time.

The CCPTMRS register selects the timers for CCP
modules, 2, 3, 4 and 5. The possible configurations are
shown in Table 19-2.

TIMER ASSIGNMENTS FOR CCP MODULES 2, 3,4 AND 5

CCPTMRS Register

CCP2 CCP3 CCP4 CCP5

Capture/ Capture/ Capture/ Capture/
C2TSEL | Compare PWM C3TSEL | Compare PWM CATSEL | Compare PWM C5TSEL | Compare PWM
Mode Mode Mode Mode

Mode Mode Mode Mode
0 TMR1 | TMR2 0 TMR1 | TMR2 0 TMR1 | TMR2 0 TMR1 | TMR2
1 TMR3 | TMR4 1 TMR3 | TMR4 1 TMR3 | TMR4 1 TMR3 | TMR4
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19.2 Capture Mode

In Capture mode, the CCPRxH:CCPRXxL register pair
captures the 16-bit value of the Timer register selected
in the CCPTMRS when an event occurs on the CCPx
pin. An event is defined as one of the following:

» Every falling edge

» Every rising edge

» Every 4th rising edge

» Every 16th rising edge

Note:  For CCP2 only, the Capture mode can use
the CCP2 input pin as the capture trigger
for CCP2 or the input can function as a
time-stamp through the CAN module. The
CAN module provides the necessary

control and trigger signals.

The event is selected by the mode select bits,
CCPxM<3:0> (CCPxCON<3:0>). When a capture is
made, the interrupt request flag bit, CCPxIF (PIR4<x>),
is set; it must be cleared in software. If another capture
occurs before the value in CCPRx is read, the old
captured value is overwritten by the new captured
value.

Figure 19-1 shows the Capture mode block diagram.

FIGURE 19-1:

19.2.1 CCP PIN CONFIGURATION

In Capture mode, the appropriate CCPx pin should be
configured as an input by setting the corresponding
TRIS direction bit.

19.2.2 TIMER1/3 MODE SELECTION

For the available timers (1/3) to be used for the capture
feature, the used timers must be running in Timer mode
or Synchronized Counter mode. In Asynchronous
Counter mode, the capture operation may not work.

The timer to be used with each CCP module is selected
in the CCPTMRS register. (See Section 19.1.1 “CCP
Modules and Timer Resources”.)

Details of the timer assignments for the CCP modules
are given in Table 19-2.

CAPTURE MODE OPERATION BLOCK DIAGRAM

CCP3 Pin

Prescaler
+1,4,16

_rand_*_

Edge Detect

Set CCP3IF

| TMR3H | TMRsL

TMR3
Enable

C3TSEL

| ccPR3H | ccPRiL

TMR1
C3TSEL Enable
. [ TMRIH | TMRIL |
CCP3CON<3:0> —3 Set CCPAIF
Q1:Q44‘4—
CCP4CON<3:0> —
| T™R3H | TMR3L |
CATSEL
TMR3
CCP4 Pin Enable
% Prescaler Fand { | cCPR4H | ccPRaL |
+1,4,16 Edge Detect
TMR1
Enable
CATSEL | TMRIH | TMRIL |

Note: This block diagram uses CCP3 and CCP4, and their appropriate timers as an example. For details on all of
the CCP modules and their timer assignments, see Table 19-2.
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19.2.3 SOFTWARE INTERRUPT

When the Capture mode is changed, a false capture
interrupt may be generated. The user should keep the
CCPXIE bit (PIE4<x>) clear to avoid false interrupts
and should clear the flag bit, CCPxIF, following any
such change in operating mode.

19.2.4 CCP PRESCALER

There are four prescaler settings in Capture mode.
They are specified as part of the operating mode
selected by the mode select bits (CCPxM<3:0>).
Whenever the CCP module is turned off, or the CCP
module is not in Capture mode, the prescaler counter
is cleared. This means that any Reset will clear the
prescaler counter.

Switching from one capture prescaler to another may
generate an interrupt. Doing that also will not clear the
prescaler counter — meaning the first capture may be
from a non-zero prescaler.

Example 19-1 shows the recommended method for
switching between capture prescalers. This example
also clears the prescaler counter and will not generate
the “false” interrupt.
EXAMPLE 19-1: CHANGING BETWEEN
CAPTURE PRESCALERS
Turn CCP module off
Load WREG with the
new prescaler mode
value and CCP ON

Load CCPxCON with
this value

CLRF  CCPxCON
MOVLW NEW CAPT PS

MOVWEF CCPxCON

Se Nt Ne N S S

19.25  CAN MESSAGE TIME-STAMP
(CCP2 ONLY)

For CCP2, only the CAN capture event occurs when a
message is received in any of the receive buffers.
When configured, the CAN module provides the trigger
to the CCP2 module to cause a capture event. This
feature is provided to “time-stamp” the received CAN
messages.

This feature is enabled by setting the CANCAP bit of
the CAN 1/O Control register (CIOCON<4>). The mes-
sage receive signal from the CAN module then takes
the place of the events on RC2/CCP2.

If this feature is selected, then four different capture

options for CCP2M<3:0> are available:

* 0100 — Every time a CAN message is received

* 0101 — Every time a CAN message is received

¢ 0110 — Every 4th time a CAN message is
received

* 0111 — Capture mode, every 16th time a CAN
message is received
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