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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC16(L)F18856/76
Note 1: See Table 3 for location of all peripheral functions.
2: All VDD and all VSS pins must be connected at the circuit board level. Allowing one or more VSS or VDD pins to

float may result in degraded electrical performance or non-functionality.

3: The bottom pad of the QFN/UQFN package should be connected to VSS at the circuit board level.

10
11

2
3
4
5
6

1

18 19 20 21 2212 13 14 15

38

8
7

4
4

4
3

4
2

4
1

4
0

3
9

16 17

29
30
31
32
33

23
24
25
26
27
28

3
6

3
4

3
5

9

3
7

R
A

0
V

P
P
/M

C
LR

/R
E

3

R
B

3

IC
S

P
D

A
T

/R
B

7
IC

S
P

C
LK

/R
B

6
R

B
5

R
B

4
N

C
R

C
6

R
C

5
R

C
4

R
D

3
R

D
2

R
D

1
R

D
0

R
C

3
R

C
2

R
C

1
R

C
0

RA6
RA7
VSS
VSS
VDD
VDD
RE2
RE1
RE0
RA5
RA4

RC7
RD4
RD5
RD6
RD7
VSS
VDD
VDD
RB0
RB1
RB2

PIC16(L)F18876

R
A

3
R

A
2

R
A

1

44-pin QFN (8x8)
 2016-2017 Microchip Technology Inc. DS40001824B-page 7



PIC16(L)F18856/76
4.6 Device ID and Revision ID

The 14-bit device ID word is located at 8006h and the
14-bit revision ID is located at 8005h. These locations
are read-only and cannot be erased or modified.

Development tools, such as device programmers and
debuggers, may be used to read the Device ID,
Revision ID and Configuration Words. These locations
can also be read from the NVMCON register.

4.7 Register Definitions: Device and Revision

             

 

REGISTER 4-6: DEVID: DEVICE ID REGISTER

R R R R R R

DEV<13:8>

bit 13 bit 8

R R R R R R R R

DEV<7:0>

bit 7 bit 0

Legend:

R = Readable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 13-0 DEV<13:0>: Device ID bits

REGISTER 4-7: REVISIONID: REVISION ID REGISTER 

R R R R R R R R R R R R R R

1 0 MJRREV<5:0> MNRREV<5:0>

bit 13 bit 0

Legend:

R = Readable bit

‘0’ = Bit is cleared ‘1’ = Bit is set x = Bit is unknown

bit 13-12 Fixed Value: Read-only bits
These bits are fixed with value ‘10’ for all devices included in this data sheet.

bit 11-6 MJRREV<5:0>: Major Revision ID bits

These bits are used to identify a major revision. A major revision is indicated by an all layer revision (B0,
C0, etc.)

bit 5-0 MNRREV<5:0>: Minor Revision ID bits
These bits are used to identify a minor revision.

Device DEVID<13:0> Values

PIC16F18856 11 0000 0111 0000 (3070h)

PIC16LF18856 11 0000 0111 0010 (3072h)

PIC16F18876 11 0000 0111 0001 (3071h)

PIC16LF18876 11 0000 0111 0011 (3073h)
 2016-2017 Microchip Technology Inc. DS40001824B-page 100
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5.12 Power Control (PCON) Register 

The Power Control (PCON) register contains flag bits
to differentiate between a:

• Power-on Reset (POR)

• Brown-out Reset (BOR)

• Reset Instruction Reset (RI)

• MCLR Reset (RMCLR)

• Watchdog Timer Reset (RWDT)

• Watchdog Timer Window Violation Reset 
(WDTWV)

• Stack Underflow Reset (STKUNF)

• Stack Overflow Reset (STKOVF)

The PCON0 register bits are shown in Register 5-2.

Hardware will change the corresponding register bit
during the Reset process; if the Reset was not caused
by the condition, the bit remains unchanged
(Table 5-4).

Software should reset the bit to the inactive state after
the restart (hardware will not reset the bit).

Software may also set any PCON bit to the active state,
so that user code may be tested, but no reset action will
be generated.
 2016-2017 Microchip Technology Inc. DS40001824B-page 108
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12.5 Register Definitions: PORTA

REGISTER 12-2: PORTA: PORTA REGISTER

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u

RA7 RA6 RA5 RA4 RA3 RA2 RA1 RA0

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-0 RA<7:0>: PORTA I/O Value bits(1)

1 = Port pin is > VIH

0 = Port pin is < VIL

Note 1: Writes to PORTA are actually written to corresponding LATA register. Reads from PORTA register is return 
of actual I/O pin values.

REGISTER 12-3: TRISA: PORTA TRI-STATE REGISTER

R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1

TRISA7 TRISA6 TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISA0

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-0 TRISA<7:0>: PORTA Tri-State Control bit
1 = PORTA pin configured as an input (tri-stated)
0 = PORTA pin configured as an output
 2016-2017 Microchip Technology Inc. DS40001824B-page 204
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REGISTER 12-18: SLRCONB: PORTB SLEW RATE CONTROL REGISTER

R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1

SLRB7 SLRB6 SLRB5 SLRB4 SLRB3 SLRB2 SLRB1 SLRB0

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-0 SLRB<7:0>: PORTB Slew Rate Enable bits
For RB<7:0> pins, respectively
1 = Port pin slew rate is limited
0 = Port pin slews at maximum rate

REGISTER 12-19: INLVLB: PORTB INPUT LEVEL CONTROL REGISTER

R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1

INLVLB7 INLVLB6 INLVLB5 INLVLB4 INLVLB3 INLVLB2 INLVLB1 INLVLB0

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-0 INLVLB<7:0>: PORTB Input Level Select bits
For RB<7:0> pins, respectively
1 = ST input used for PORT reads and interrupt-on-change
0 = TTL input used for PORT reads and interrupt-on-change
 2016-2017 Microchip Technology Inc. DS40001824B-page 215
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REGISTER 12-36: WPUD: WEAK PULL-UP PORTD REGISTER

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u

WPUD7 WPUD6 WPUD5 WPUD4 WPUD3 WPUD2 WPUD1 WPUD0

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-0 WPUD<7:0>: WPUD I/O Value bits(1)

1 = Port pin is > VIH

0 = Port pin is < VIL

Note 1: The weak pull-up device is automatically disabled if the pin is configured as an output.

REGISTER 12-37: ODCOND: PORTD OPEN-DRAIN CONTROL REGISTER

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u

ODCD7 ODCD6 ODCD5 ODCD4 ODCD3 ODCD2 ODCD1 ODCD0

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-0 ODCD<7:0>: ODCD I/O Value bits
1 = Port pin is > VIH

0 = Port pin is < VIL
 2016-2017 Microchip Technology Inc. DS40001824B-page 229
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REGISTER 14-3: PMD2: PMD CONTROL REGISTER 2     

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

— DACMD ADCMD — — CMP2MD CMP1MD ZCDMD

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared q = Value depends on condition

bit 7 Unimplemented: Read as ‘0’

bit 6 DACMD: Disable DAC bit
1 = DAC module disabled
0 = DAC module enabled

bit 5 ADCMD: Disable ADC bit
1 = ADC module disabled
0 = ADC module enabled

bit 4-3 Unimplemented: Read as ‘0’

bit 2 CMP2MD: Disable Comparator CMP2 bit(1)

1 = CMP2 module disabled
0 = CMP2 module enabled

bit 1 CMP1MD: Disable Comparator CMP1 bit
1 = CMP1 module disabled
0 = CMP1 module enabled

bit 0 ZCDMD: Disable ZCD
1 = ZCD module disabled
0 = ZCD module enabled
 2016-2017 Microchip Technology Inc. DS40001824B-page 256
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REGISTER 20-6: CWGxAS1: CWGx AUTO-SHUTDOWN CONTROL REGISTER 1

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

— AS6E AS5E AS4E AS3E AS2E AS1E AS0E

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared q = Value depends on condition

bit 7 Unimplemented: Read as ‘1’

bit 6 AS6E: CLC2 Output bit

1 = LC2_out shut down is enabled
0 = LC2_out shut down is disabled

bit 5 AS5E: Comparator C2 Output bit

1 = C2 output shut-down is enabled
0 = C2 output shut-down is disabled

bit 4 AS4E: Comparator C1 Output bit

1 = C1 output shut-down is enabled
0 = C1 output shut-down is disabled

bit 3 AS3E: TMR6 Postscale Output bit

1 = TMR6 output shut-down is enabled
0 = TMR6 output shut-down is disabled

bit 2 AS2E: TMR4 Postscale Output bit

1 = TMR4 output shut-down is enabled
0 = TMR4 output shut-down is disabled

bit 2 AS1E: TMR2 Postscale Output bit

1 = TMR2 Postscale shut-down is enabled
0 = TMR2 Postscale shut-down is disabled

bit 0 AS0E: CWGx Input Pin bit

1 = Input pin selected by CWGxPPS shut-down is enabled
0 = Input pin selected by CWGxPPS shut-down is disabled
 2016-2017 Microchip Technology Inc. DS40001824B-page 310
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23.2.7 ADC CONVERSION PROCEDURE 
(BASIC MODE)

This is an example procedure for using the ADC to
perform an Analog-to-Digital conversion:

1. Configure Port:

• Disable pin output driver (Refer to the TRISx 
register)

• Configure pin as analog (Refer to the 
ANSELx register)

2. Configure the ADC module:

• Select ADC conversion clock

• Configure voltage reference

• Select ADC input channel 
(precharge+acquisition)

• Turn on ADC module

3. Configure ADC interrupt (optional):

• Clear ADC interrupt flag 

• Enable ADC interrupt

• Enable peripheral interrupt (PEIE bit)

• Enable global interrupt (GIE bit)(1)

4. If ADACQ=0, software must wait the required
acquisition time (2).

5. Start conversion by setting the ADGO bit.

6. Wait for ADC conversion to complete by one of
the following:

• Polling the ADGO bit

• Waiting for the ADC interrupt (interrupts 
enabled)

7. Read ADC Result.

8. Clear the ADC interrupt flag (required if interrupt
is enabled).

EXAMPLE 23-1: ADC CONVERSION

Note 1: The global interrupt can be disabled if the
user is attempting to wake-up from Sleep
and resume in-line code execution.

2: Refer to Section 23.3 “ADC Acquisi-
tion Requirements”.

;This code block configures the ADC
;for polling, VDD and VSS references, FRC 
;oscillator and AN0 input.
;
;Conversion start & polling for completion 
;are included.
;
BANKSEL ADCON1 ;
MOVLW B’11110000’ ;Right justify, 
FRC

;oscillator
MOVWF ADCON1 ;Vdd and Vss Vref
BANKSEL TRISA ;
BSF TRISA,0 ;Set RA0 to input
BANKSEL ANSEL ;
BSF ANSEL,0 ;Set RA0 to analog
BANKSEL ADCON0 ;
MOVLW B’00000001’ ;Select channel AN0
MOVWF ADCON0 ;Turn ADC On
CALL SampleTime ;Acquisiton delay
BSF ADCON0,ADGO ;Start conversion
BTFSC ADCON0,ADGO ;Is conversion done?
GOTO $-1 ;No, test again
BANKSEL ADRESH ;
MOVF ADRESH,W ;Read upper 2 bits
MOVWF RESULTHI ;store in GPR space
BANKSEL ADRESL ;
MOVF ADRESL,W ;Read lower 8 bits
 2016-2017 Microchip Technology Inc. DS40001824B-page 345
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NOTES:
 2016-2017 Microchip Technology Inc. DS40001824B-page 375
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25.4 Operation During Sleep

The DAC continues to function during Sleep. When the
device wakes up from Sleep through an interrupt or a
Watchdog Timer time-out, the contents of the
DAC1CON0 register are not affected. 

25.5 Effects of a Reset

A device Reset affects the following:

• DAC is disabled.

• DAC output voltage is removed from the 
DAC1OUT1/2 pins.

• The DAC1R<4:0> range select bits are cleared.
 2016-2017 Microchip Technology Inc. DS40001824B-page 388



PIC16(L)F18856/76
             

REGISTER 26-4: MDCARH: MODULATION HIGH CARRIER CONTROL REGISTER

U-0 U-0 U-0 U-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u

— — — — MDCHS<3:0>(1)

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-4 Unimplemented: Read as ‘0’

bit 3-0 MDCHS<3:0> Modulator Data High Carrier Selection bits (1)

1111 = LC4_out
1110 = LC3_out
1101 = LC2_out
1100 = LC1_out
1011 = NCO output
1010 = PWM7_out 
1001 = PWM6_out
1000 = CCP5 output (PWM Output mode only)
0111 = CCP4 output (PWM Output mode only)
0110 = CCP3 output (PWM Output mode only)
0101 = CCP2 output (PWM Output mode only)
0100 = CCP1 output (PWM Output mode only)
0011 = Reference clock module signal (CLKR)
0010 = HFINTOSC
0001 = FOSC

0000 = Pin selected by MDCARHPPS

Note 1: Narrowed carrier pulse widths or spurs may occur in the signal stream if the carrier is not synchronized.
 2016-2017 Microchip Technology Inc. DS40001824B-page 400
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29.3 External Reset Sources

In addition to the clock source, the Timer2 also takes in
an external Reset source. This external Reset source
is selected for Timer2, Timer4, and Timer6 with the
T2RST, T4RST, and T6RST registers, respectively.
This source can control starting and stopping of the
timer, as well as resetting the timer, depending on
which mode the timer is in. The mode of the timer is
controlled by the MODE<4:0> bits of the TMRxHLT
register. Edge-Triggered modes require six Timer clock
periods between external triggers. Level-Triggered
modes require the triggering level to be at least three
Timer clock periods long. External triggers are ignored
while in Debug Freeze mode.
 2016-2017 Microchip Technology Inc. DS40001824B-page 426
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FIGURE 31-4: SPI MASTER AND MULTIPLE SLAVE CONNECTION

31.2.1 SPI MODE REGISTERS

The MSSP module has five registers for SPI mode
operation. These are: 

• MSSP STATUS register (SSPxSTAT)

• MSSP Control register 1 (SSPxCON1)

• MSSP Control register 3 (SSPxCON3)

• MSSP Data Buffer register (SSPxBUF)

• MSSP Address register (SSPxADD)

• MSSP Shift register (SSPxSR) 
(Not directly accessible)

SSPxCON1 and SSPxSTAT are the control and status
registers in SPI mode operation. The SSPxCON1
register is readable and writable. The lower six bits of
the SSPxSTAT are read-only. The upper two bits of the
SSPxSTAT are read/write.

In one SPI master mode, SSPxADD can be loaded
with a value used in the Baud Rate Generator. More
information on the Baud Rate Generator is available in
Section 31.7 “Baud Rate Generator”.

SSPxSR is the shift register used for shifting data in
and out. SSPxBUF provides indirect access to the
SSPxSR register. SSPxBUF is the buffer register to
which data bytes are written, and from which data
bytes are read.

In receive operations, SSPxSR and SSPxBUF
together create a buffered receiver. When SSPxSR
receives a complete byte, it is transferred to SSPxBUF
and the SSPxIF interrupt is set.

During transmission, the SSPxBUF is not buffered. A
write to SSPxBUF will write to both SSPxBUF and
SSPxSR.

SPI Master
SCK

SDO

SDI

General I/O

General I/O

General I/O

SCK

SDI

SDO

SS

SPI Slave
#1

SCK

SDI

SDO

SS

SPI Slave
#2
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SDI

SDO

SS

SPI Slave
#3
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31.6.2 CLOCK ARBITRATION

Clock arbitration occurs when the master, during any
receive, transmit or Repeated Start/Stop condition,
releases the SCL pin (SCL allowed to float high). When
the SCL pin is allowed to float high, the Baud Rate
Generator (BRG) is suspended from counting until the
SCL pin is actually sampled high. When the SCL pin is
sampled high, the Baud Rate Generator is reloaded
with the contents of SSPxADD<7:0> and begins count-
ing. This ensures that the SCL high time will always be
at least one BRG rollover count in the event that the
clock is held low by an external device (Figure 31-25).

FIGURE 31-25: BAUD RATE GENERATOR TIMING WITH CLOCK ARBITRATION       

31.6.3 WCOL STATUS FLAG

If the user writes the SSPxBUF when a Start, Restart,
Stop, Receive or Transmit sequence is in progress, the
WCOL is set and the contents of the buffer are
unchanged (the write does not occur). Any time the
WCOL bit is set it indicates that an action on SSPxBUF
was attempted while the module was not idle.    

SDA

SCL

SCL deasserted but slave holds

DX ‚ – 1DX

BRG

SCL is sampled high, reload takes
place and BRG starts its count

03h 02h 01h 00h (hold off) 03h 02h

Reload

BRG
Value

SCL low (clock arbitration)
SCL allowed to transition high

BRG decrements on
Q2 and Q4 cycles

Note: Because queuing of events is not allowed,
writing to the lower five bits of SSPxCON2
is disabled until the Start condition is
complete.
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32.1 SMT Operation

The core of the module is the 24-bit counter, SMTxTMR
combined with a complex data acquisition front-end.
Depending on the mode of operation selected, the SMT
can perform a variety of measurements summarized in
Table 32-1.

32.1.1 CLOCK SOURCES

Clock sources available to the SMT include:

• FOSC

• FOSC/4

• HFINTOSC (16 MHz)

• LFINTOSC

• MFINTOSC/16 (31.25 kHz)

The SMT clock source is selected by configuring the
CSEL<2:0> bits in the SMTxCLK register. The clock
source can also be prescaled using the PS<1:0> bits of
the SMTxCON0 register. The prescaled clock source is
used to clock both the counter and any synchronization
logic used by the module.

32.1.2 PERIOD MATCH INTERRUPT

Similar to other timers, the SMT triggers an interrupt
when SMTxTMR rolls over to ‘0’. This happens when
SMTxTMR = SMTxPR, regardless of mode. Hence, in
any mode that relies on an external signal or a window
to reset the timer, proper operation requires that
SMTxPR be set to a period larger than that of the
expected signal or window.

32.2 Basic Timer Function Registers

The SMTxTMR time base and the
SMTxCPW/SMTxPR/SMTxCPR buffer registers serve
several functions and can be manually updated using
software.

32.2.1 TIME BASE

The SMTxTMR is the 24-bit counter that is the center of
the SMT. It is used as the basic counter/timer for
measurement in each of the modes of the SMT. It can be
reset to a value of 24’h00_0000 by setting the RST bit of
the SMTxSTAT register. It can be written to and read
from software, but it is not guarded for atomic access,
therefore reads and writes to the SMTxTMR should only
be made when the GO = 0, or the software should have
other measures to ensure integrity of SMTxTMR
reads/writes.

32.2.2 PULSE WIDTH LATCH REGISTERS

The SMTxCPW registers are the 24-bit SMT pulse
width latch. They are used to latch in the value of the
SMTxTMR when triggered by various signals, which
are determined by the mode the SMT is currently in.

The SMTxCPW registers can also be updated with the
current value of the SMTxTMR value by setting the
CPWUP bit of the SMTxSTAT register.

32.2.3 PERIOD LATCH REGISTERS

The SMTxCPR registers are the 24-bit SMT period
latch. They are used to latch in other values of the
SMTxTMR when triggered by various other signals,
which are determined by the mode the SMT is currently
in.

The SMTxCPR registers can also be updated with the
current value of the SMTxTMR value by setting the
CPRU bit in the SMTxSTAT register.

32.3 Halt Operation

The counter can be prevented from rolling-over using
the STP bit in the SMTxCON0 register. When halting is
enabled, the period match interrupt persists until the
SMTxTMR is reset (either by a manual reset, Section
32.2.1 “Time Base”) or by clearing the SMTxGO bit of
the SMTxCON1 register and writing the SMTxTMR
values in software.

32.4 Polarity Control

The three input signals for the SMT have polarity
control to determine whether or not they are active
high/positive edge or active low/negative edge signals.

The following bits apply to Polarity Control:

• WSEL bit (Window Polarity)

• SSEL bit (Signal Polarity)

• CSEL bit (Clock Polarity)

These bits are located in the SMTxCON0 register.

32.5 Status Information

The SMT provides input status information for the user
without requiring the need to deal with the polarity of
the incoming signals.

32.5.1 WINDOW STATUS

Window status is determined by the WS bit of the
SMTxSTAT register. This bit is only used in Windowed
Measure, Gated Counter and Gated Window Measure
modes, and is only valid when TS = 1, and will be
delayed in time by synchronizer delays in non-Counter
modes.

32.5.2 SIGNAL STATUS

Signal status is determined by the AS bit of the
SMTxSTAT register. This bit is used in all modes except
Window Measure, Time of Flight and Capture modes,
and is only valid when TS = 1, and will be delayed in
time by synchronizer delays in non-Counter modes.
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32.6.5 WINDOWED MEASURE MODE

This mode measures the window duration of the
SMTWINx input of the SMT. It begins incrementing the
timer on a rising edge of the SMTWINx input and
updates the SMTxCPR register with the value of the
timer and resets the timer on a second rising edge. See
Figure 32-10 and Figure 32-11.
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FIGURE 37-19: SPI SLAVE MODE TIMING (CKE = 0)

FIGURE 37-20: SPI SLAVE MODE TIMING (CKE = 1)
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