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PIC16(L)F18855/75

REGISTER 12-4: LATA: PORTA DATA LATCH 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
LATA7 LATAG LATA5 LATA4 LATA3 LATA2 LATA1 LATAO
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’ = Bitis set ‘0’ = Bit is cleared
bit 7-0 LATA<7:0>: RA<7:0> Output Latch Value bits(")

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

REGISTER 12-5: ANSELA: PORTA ANALOG SELECT 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
ANSA7 ANSAG6 ANSA5 ANSA4 ANSA3 ANSA2 ANSA1 ANSAO
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’ = Bitis set ‘0’ = Bit is cleared
bit 7-0 ANSA<7:0>: Analog Select between Analog or Digital Function on pins RA<7:0>, respectively

1 = Analog input. Pin is assigned as analog input“). Digital input buffer disabled.
0 = Digital I/0. Pin is assigned to port or digital special function.

Note 1: When setting a pin to an analog input, the corresponding TRIS bit must be set to Input mode in order to
allow external control of the voltage on the pin.
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REGISTER 20-2:

CWGxCON1: CWGx CONTROL REGISTER 1

uU-0 u-0 R-x u-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— — IN — POLD POLC POLB POLA
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 7-6 Unimplemented: Read as ‘0’
bit 5 IN: CWG Input Value
bit 4 Unimplemented: Read as ‘0’
bit 3 POLD: CWGxD Output Polarity bit
1 = Signal output is inverted polarity
0 = Signal output is normal polarity
bit 2 POLC: CWGxC Output Polarity bit
1 = Signal output is inverted polarity
0 = Signal output is normal polarity
bit 1 POLB: CWGxB Output Polarity bit
1 = Signal output is inverted polarity
0 = Signal output is normal polarity
bit 0 POLA: CWGxA Output Polarity bit

1 = Signal output is inverted polarity
0 = Signal output is normal polarity
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TABLE 20-4: SUMMARY OF REGISTERS ASSOCIATED WITH CWG
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 539;‘;;

CWG1CLKCON = = = = = = = cs 312
CWG1ISM = = = = 1S<3:0> 312
CWG1DBR = = DBR<5:0> 308
CWG1DBF = = DBF<5:0> 308
CWG1CONO EN LD = = = MODE<2:0> 311
CWG1CON1 = = IN = POLD POLC POLB POLA 307
CWG1ASO SHUTDOWN REN LSBD<1:0> LSAC<1:0> = = 309
CWG1AS1 = AS6E AS5E AS4E AS3E AS2E AS1E ASOE 310
CWG1STR OVRD OVRC OVRB OVRA STRD STRC STRB STRA 31
CWG2CLKCON = = = = = = = cs 312
CWG2ISM = = = = 1S<3:0> 312
CWG2DBR = = DBR<5:0> 308
CWG2DBF = = DBF<5:0> 308
CWG2CONO EN LD = = = MODE<2:0> 31
CWG2CON1 = = IN = POLD POLC POLB POLA 307
CWG2AS0 SHUTDOWN REN LSBD<1:0> LSAC<1:0> = = 309
CWG2AS1 = AS6E AS5E AS4E AS3E AS2E AS1E ASOE 310
CWG2STR OVRD OVRC OVRB OVRA STRD STRC STRB STRA 31
CWG3CLKCON = = = = = = = cs 312
CWG3ISM = = = = 1S<3:0> 312
CWG3DBR = = DBR<5:0> 308
CWG3DBF = = DBF<5:0> 308
CWG3CONO EN LD = = = MODE<2:0> 311
CWG3CON1 = = IN = POLD POLC POLB POLA 307
CWG3AS0 SHUTDOWN REN LSBD<1:0> LSAC<1:0> = = 309
CWG3AS1 = AS6E AS5E AS4E AS3E AS2E AS1E ASOE 310
CWG3STR OVRD OVRC OVRB OVRA STRD STRC STRB STRA 31
Legend: — = unimplemented locations read as ‘0’. Shaded cells are not used by CWG.
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22.0 CONFIGURABLE LOGIC CELL
(CLC)

The Configurable Logic Cell (CLCx) module provides
programmable logic that operates outside the speed
limitations of software execution. The logic cell takes up
to 32 input signals and, through the use of configurable
gates, reduces the 32 inputs to four logic lines that drive
one of eight selectable single-output logic functions.

Input sources are a combination of the following:
* 1/O pins

* Internal clocks

* Peripherals

* Register bits

The output can be directed internally to peripherals and
to an output pin.

The CLC modules available are shown in Table 22-1.

TABLE 22-1: AVAILABLE CLC MODULES

Device CLC1|CLC2|CLC3|CLC4

PIC16(L)F18855/75 . . . N

Note: The CLC1, CLC2, CLC3 and CLC4 are
four separate module instances of the
same CLC module design. Throughout
this section, the lower case X’ in register
and bit names is a generic reference to
the CLC number (which should be substi-
tuted with 1, 2, 3, or 4 during code devel-
opment). For example, the control register
is generically described in this chapter as
CLCxCON, but the actual device registers
are CLC1CON, CLC2CON, CLC3CON
and CLC4CON. Similarly, the LCxEN bit
represents the LC1EN, LC2EN, LC3EN
and LC4EN bits.

Refer to Figure 22-1 for a simplified diagram showing
signal flow through the CLCx.

Possible configurations include:
» Combinatorial Logic
- AND
- NAND
- AND-OR
- AND-OR-INVERT
- OR-XOR
- OR-XNOR
» Latches
- SR
- Clocked D with Set and Reset
- Transparent D with Set and Reset
- Clocked J-K with Reset
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REGISTER 22-10: CLCxGLS3: GATE 3 LOGIC SELECT 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
LCxG4DAT | LCxG4D4N | LCxG4D3T | LCxG4D3N | LCxG4D2T | LCxG4D2N | LCxG4D1T | LCxG4D1N
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 LCxG4DA4T: Gate 3 Data 4 True (non-inverted) bit
1 = CLCINS (true) is gated into CLCx Gate 3
0 = CLCINS (true) is not gated into CLCx Gate 3
bit 6 LCxG4D4N: Gate 3 Data 4 Negated (inverted) bit
1 = CLCINS3 (inverted) is gated into CLCx Gate 3
0 = CLCINS (inverted) is not gated into CLCx Gate 3
bit 5 LCxG4D3T: Gate 3 Data 3 True (non-inverted) bit
1 = CLCIN2 (true) is gated into CLCx Gate 3
0 = CLCIN2 (true) is not gated into CLCx Gate 3
bit 4 LCxG4D3N: Gate 3 Data 3 Negated (inverted) bit
1 = CLCIN2 (inverted) is gated into CLCx Gate 3
0 = CLCIN2 (inverted) is not gated into CLCx Gate 3
bit 3 LCxG4D2T: Gate 3 Data 2 True (non-inverted) bit
1 = CLCIN1 (true) is gated into CLCx Gate 3
0 = CLCINT1 (true) is not gated into CLCx Gate 3
bit 2 LCxG4D2N: Gate 3 Data 2 Negated (inverted) bit
1 = CLCIN1 (inverted) is gated into CLCx Gate 3
0 = CLCIN1 (inverted) is not gated into CLCx Gate 3
bit 1 LCxG4D1T: Gate 4 Data 1 True (non-inverted) bit
1 = CLCINO (true) is gated into CLCx Gate 3
0 = CLCINO (true) is not gated into CLCx Gate 3
bit 0 LCxG4D1N: Gate 3 Data 1 Negated (inverted) bit

1 = CLCINO (inverted) is gated into CLCx Gate 3
0 = CLCINO (inverted) is not gated into CLCx Gate 3
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REGISTER 23-13: ADCNT: ADC CONVERSION COUNTER 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
ADCNT<7:0>

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 ADCNT<7:0>: ADC Conversion Counter

Counts the number of times that the ADC is triggered. Determines when the threshold is checked for
the Low-Pass Filter, Burst Average, and Average Computation modes. Count saturates at OxFF and
does not roll-over to 0x00.

REGISTER 23-14: ADFLTRH: ADC FILTER HIGH BYTE REGISTER

R-x R-x R-x R-x R-x R-x R-x R-x
ADFLTR<15:8>

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 ADFLTR<15:8>: ADC Filter Output Most Significant bits and Sign bit

In Accumulate, Average, and Burst Average mode, this is equal to ADACC right shifted by the ADCRS
bits of ADCONZ2. In LPF mode, this is the output of the Lowpass Filter.

REGISTER 23-15: ADFLTRL: ADC FILTER LOW BYTE REGISTER

R-x R-x R-x R-x R-x R-x R-x R-x
ADFLTR<7:0>

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 ADFLTR<7:0>: ADC Filter Output Least Significant bits

In Accumulate, Average, and Burst Average mode, this is equal to ADACC right shifted by the ADCRS
bits of ADCON2. In LPF mode, this is the output of the Lowpass Filter.
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27.2.1 INTERNAL CLOCK SOURCE

When the internal clock source is selected, Timer0O
operates as a timer and will increment on multiples of
the clock source, as determined by the TimerO
prescaler.

27.2.2 EXTERNAL CLOCK SOURCE

When an external clock source is selected, Timer0 can
operate as either a timer or a counter. TimerO will
increment on multiples of the rising edge of the external
clock source, as determined by the Timer0 prescaler.

27.3 Programmable Prescaler

A software programmable prescaler is available for
exclusive use with Timer0. There are 16 prescaler
options for Timer0 ranging in powers of two from 1:1 to
1:32768. The prescaler values are selected using the
TOCKPS<3:0> bits of the TOCON1 register.

The prescaler is not directly readable or writable.
Clearing the prescaler register can be done by writing
to the TMROL register or the TOCONT1 register.

27.4 Programmable Postscaler

A software programmable postscaler (output divider) is
available for exclusive use with Timer0. There are 16
postscaler options for Timer0 ranging from 1:1 to 1:16.
The postscaler values are selected using the
TOOUTPS<3:0> bits of the TOCONO register.

The postscaler is not directly readable or writable.
Clearing the postscaler register can be done by writing
to the TMROL register or the TOCONO register.

27.5 Operation during Sleep

When operating synchronously, Timer0 will halt. When
operating asynchronously, Timer0 will continue to
increment and wake the device from Sleep (if Timer0
interrupts are enabled) provided that the input clock
source is active.

27.6 TimerO0 Interrupts

The TimerO interrupt flag bit (TMROIF) is set when
either of the following conditions occur:

» 8-bit TMROL matches the TMROH value
* 16-bit TMRO rolls over from ‘FFFFh’

When the postscaler bits (TOOUTPS<3:0>) are set to
1:1 operation (no division), the TOIF flag bit will be set
with every TMRO match or rollover. In general, the
TMROIF flag bit will be set every TOOUTPS +1 matches
or rollovers.

If TimerO interrupts are enabled (TMROIE bit of the
PIEO register = 1), the CPU will be interrupted and the
device may wake from sleep (see Section 27.2, Clock
Source Selection for more details).

27.7 Timer0 Output

The Timer0 output can be routed to any I/O pin via the
RxyPPS output selection register (see Section 13.0
“Peripheral Pin Select (PPS) Module” for additional
information). The Timer0Q output can also be used by
other peripherals, such as the Auto-conversion Trigger
of the Analog-to-Digital Converter. Finally, the Timer0
output can be monitored through software via the
TimerO output bit (TOOUT) of the TOCONO register
(Register 27-1).

TMRO_out will be one postscaled clock period when a
match occurs between TMROL and TMROH in 8-bit
mode, or when TMRO rolls over in 16-bit mode. The
TimerOQ output is a 50% duty cycle that toggles on each
TMRO_out rising clock edge.
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FIGURE 28-4: TIMER1 GATE TOGGLE MODE

TMRxGE
TxGPOL

TxGTM
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| ]
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Count
FIGURE 28-5: TIMER1 GATE SINGLE-PULSE MODE

TMRxGE
TxGPOL
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Counting enabled on
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TMRXGN Cleared by software ‘4— Set by hardware on 4— software

falling edge of TxGVAL

© 2015-2017 Microchip Technology Inc. DS40001802D-page 417



PIC16(L)F18855/75

FIGURE 29-2: TIMER2 CLOCK SOURCE
BLOCK DIAGRAM
TxCLKCON e 1000 58

512012014

TXINPPS

Timer Clock Sources
(See Register 29-1)

> TMR2_clk

/

29.1 Timer2 Operation

Timer2 operates in three major modes:

» Free Running Period
* One-shot
* Monostable

Within each mode there are several options for starting,
stopping, and reset. Table 29-1 lists the options.

In all modes, the TMR2 count register is incremented
on the rising edge of the clock signal from the program-
mable prescaler. When TMR2 equals T2PR, a high
level is output to the postscaler counter. TMR2 is
cleared on the next clock input.

An external signal from hardware can also be config-
ured to gate the timer operation or force a TMR2 count
Reset. In Gate modes the counter stops when the gate
is disabled and resumes when the gate is enabled. In
Reset modes the TMR2 count is reset on either the
level or edge from the external source.

The TMR2 and T2PR registers are both directly read-
able and writable. The TMR2 register is cleared and the
T2PR register initializes to FFh on any device Reset.
Both the prescaler and postscaler counters are cleared
on the following events:

* a write to the TMR2 register

» a write to the T2CON register

» awrite to the T2HLT register

* any device Reset

» External Reset Source event that resets the timer.

Note: TMR2 is not cleared when T2CON isI

written.

29.1.1 FREE RUNNING PERIOD MODE

The value of TMR2 is compared to that of the Period
register, T2PR, on each clock cycle. When the two
values match, the comparator resets the value of TMR2
to 00h on the next cycle and increments the output
postscaler counter. When the postscaler count equals
the value in the OUTPS<4:0> bits of the TMRxCON1
register then a one clock period wide pulse occurs on the
TMR2_postscaled output, and the postscaler count is
cleared.

20.1.2 ONE-SHOT MODE

The One-Shot mode is identical to the Free Running
Period mode except that the ON bit is cleared and the
timer is stopped when TMR2 matches T2PR and will
not restart until the T20N bit is cycled off and on.
Postscaler OUTPS<4:0> values other than 0 are
meaningless in this mode because the timer is stopped
at the first period event and the postscaler is reset
when the timer is restarted.

20.1.3 MONOSTABLE MODE

Monostable modes are similar to One-Shot modes
except that the ON bit is not cleared and the timer can
be restarted by an external Reset event.

29.2 Timer2 Output

The Timer2 module’s primary output is TMR2_posts-
caled, which pulses for a single TMR2_clk period when
the postscaler counter matches the value in the
OUTPS bits of the TMR2CON register. The T2PR post-
scaler is incremented each time the TMR2 value
matches the T2PR value. This signal can be selected
as an input to several other input modules:

* The ADC module, as an Auto-conversion Trigger
« CWG, as an auto-shutdown source

» Memory Scanner, as a trigger to begin a scan

» Timer 1/3/5, as a gate input

« Timer 2/4/6, as an external reset signal

« SMT, as both a window and signal input

In addition, the Timer2 is also used by the CCP module
for pulse generation in PWM mode. Both the actual
TMR2 value as well as other internal signals are sent to
the CCP module to properly clock both the period and
pulse width of the PWM signal. See Section 30.0
“Capture/Compare/PWM Modules” for more details
on setting up Timer2 for use with the CCP, as well as
the timing diagrams in Section 29.5 “Operation
Examples” for examples of how the varying Timer2
modes affect CCP PWM output.
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FIGURE 30-4:

SIMPLIFIED PWM BLOCK DIAGRAM

Duty cycle registers
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I |
| | PR2 | |
I_ ——————— 1

Rev. 10-000 167C.
952014

CCPx_out

CCPx_pset

» ToPeripherals
set CCPIF

CCPx

TRIS Control

30.3.2
The following steps should be taken when configuring

SETUP FOR PWM OPERATION

the CCP module for standard PWM operation:

1.

Use the desired output pin RxyPPS control to
select CCPx as the source and disable the
CCPx pin output driver by setting the associated
TRIS bit.

Load the PR2 register with the PWM period
value.

Configure the CCP module for the PWM mode
by loading the CCPxCON register with the
appropriate values.

Load the CCPRxL register, and the CCPRxH
register with the PWM duty cycle value and
configure the CCPxFMT bit of the CCPxCON
register to set the proper register alignment.
Configure and start Timer2:

» Clear the TMR2IF interrupt flag bit of the
PIR4 register. See Note below.

» Configure the T2CKPS bits of the T2CON
register with the Timer prescale value.

» Enable the Timer by setting the TMR20N
bit of the T2CON register.

6. Enable PWM output pin:
» Wait until the Timer overflows and the
TMR2IF bit of the PIR4 register is set. See
Note below.
* Enable the CCPx pin output driver by
clearing the associated TRIS bit.

Note:

In order to send a complete duty cycle and
period on the first PWM output, the above
steps must be included in the setup
sequence. If it is not critical to start with a
complete PWM signal on the first output,
then step 6 may be ignored.

30.3.3

CCP/PWM CLOCK SELECTION

The PIC16F18855/75 allows each individual CCP and
PWM module to select the timer source that controls
the module. Each module has an independent selec-

tion.

As there are up to three 8-bit timers with auto-reload
(Timer2/4/6), PWM mode on the CCP and PWM mod-
ules can use any of these timers. The CCPTMRSO0 and
CCPTMRSH1 registers is used to select which timer is

used.
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31.6 I12C Master Mode

Master mode is enabled by setting and clearing the
appropriate SSPM bits in the SSPxCON1 register and
by setting the SSPEN bit. In Master mode, the SDA and
SCK pins must be configured as inputs. The MSSP
peripheral hardware will override the output driver TRIS
controls when necessary to drive the pins low.

Master mode of operation is supported by interrupt
generation on the detection of the Start and Stop
conditions. The Stop (P) and Start (S) bits are cleared
from a Reset or when the MSSP module is disabled.
Control of the 12C bus may be taken when the P bit is
set, or the bus is Idle.

In Firmware Controlled Master mode, user code
conducts all 12C bus operations based on Start and
Stop bit condition detection. Start and Stop condition
detection is the only active circuitry in this mode. All
other communication is done by the user software
directly manipulating the SDA and SCL lines.

The following events will cause the SSP Interrupt Flag
bit, SSPxIF, to be set (SSP interrupt, if enabled):

+ Start condition detected

» Stop condition detected

» Data transfer byte transmitted/received

» Acknowledge transmitted/received

* Repeated Start generated

Note 1: The MSSP module, when configured in
I2C Master mode, does not allow queuing
of events. For instance, the user is not
allowed to initiate a Start condition and
immediately write the SSPxBUF register
to initiate transmission before the Start
condition is complete. In this case, the
SSPxBUF will not be written to and the
WCOL bit will be set, indicating that a
write to the SSPxBUF did not occur

2: Master mode suspends Start/Stop
detection when sending the Start/Stop
condition by means of the SEN/PEN
control bits. The SSPxIF bit is set at the
end of the Start/Stop generation when

hardware clears the control bit.

31.6.1  1°C MASTER MODE OPERATION

The master device generates all of the serial clock
pulses and the Start and Stop conditions. A transferis
ended with a Stop condition or with a Repeated Start
condition. Since the Repeated Start condition is also
the beginning of the next serial transfer, the 12C bus will
not be released.

In Master Transmitter mode, serial data is output
through SDA, while SCL outputs the serial clock. The
first byte transmitted contains the slave address of the
receiving device (7 bits) and the Read/Write (R/W) bit.
In this case, the R/W bit will be logic ‘0’. Serial data is
transmitted eight bits at a time. After each byte is
transmitted, an Acknowledge bit is received. Start and
Stop conditions are output to indicate the beginning
and the end of a serial transfer.

In Master Receive mode, the first byte transmitted
contains the slave address of the transmitting device
(7 bits) and the R/W bit. In this case, the R/W bit will be
logic ‘1’. Thus, the first byte transmitted is a 7-bit slave
address followed by a ‘1’ to indicate the receive bit.
Serial data is received via SDA, while SCL outputs the
serial clock. Serial data is received eight bits at a time.
After each byte is received, an Acknowledge bit is
transmitted. Start and Stop conditions indicate the
beginning and end of transmission.

A Baud Rate Generator is used to set the clock
frequency output on SCL. See Section 31.7 “Baud
Rate Generator” for more detail.
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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

SDA DX X DX, -1

SCL deasserted but slave holds SCL allowed to transition high
SCL low (clock arbitration) | r

scL ‘\ ,’"_"/

BRG decrements on
Q2 and Q4 cycles

! .
BRG

. | !
BRG] O3h>< 02h Kmh >< 00h (hold off) |>< 03h >< 02h
| |
|
BRG |

SCL is sampled high, reload takes _’_‘
Reload

place and BRG starts its count

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.

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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FIGURE 32-4:

GATED TIMER MODE REPEAT ACQUISITION TIMING DIAGRAM
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FIGURE 32-11: WINDOWED MEASURE MODE SINGLE ACQUISITION TIMING DIAGRAM
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32.6.7 TIME OF FLIGHT MEASURE MODE

This mode measures the time interval between a rising
edge on the SMTWINx input and a rising edge on the
SMTx_signal input, beginning to increment the timer
upon observing a rising edge on the SMTWINXx input,
while updating the SMTxXCPR register and resetting the
timer upon observing a rising edge on the SMTx_signal
input. In the event of two SMTWINXx rising edges
without an SMTx_signal rising edge, it will update the
SMTxCPW register with the current value of the timer
and reset the timer value. See Figure 32-14 and
Figure 32-15.
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TABLE 32-3: SUMMARY OF REGISTERS ASSOCIATED WITH SMTx

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 529;?;
PIE8 — — SMT2PWAIE | SMT2PRAIE SMT2IE SMT1PWAIE | SMT1PRAIE | SMT1IE 143
PIR8 — — SMT2PWAIF | SMT2PRAIF SMT2IF SMT1PWAIF | SMT1PRAIF SMT1IF 153
SMT1TMRL SMT1TMR<7:0> 549
SMT1TMRH SMT1TMR<15:8> 549
SMT1TMRU SMT1TMR<23:16> 549
SMT1CPRL SMT1CPR<7:0> 550
SMT1CPRH SMT1CPR<15:8> 550
SMT1CPRU SMT1CPR<23:16> 550
SMT1CPWL SMT1CPW<7:0> 551
SMT1CPWH SMT1CPW<15:8> 551
SMT1CPWU SMT1CPW<23:16> 551
SMT1PRL SMT1PR<7:0> 552
SMT1PRH SMT1PR<15:8> 552
SMT1PRU SMT1PR<23:16> 552
SMT1CONO EN — STP WPOL SPOL CPOL | SMT1PS<1:0> 543
SMT1CON1 SMT1GO REPEAT — — MODE<3:0> 544
SMT1STAT CPRUP CPWUP RST — — TS | ws AS 545
SMT1CLK — — — — — CSEL<2:0> 546
SMT1SIG — — — SSEL<4:0> 548
SMT1WIN — — — WSEL<4:0> 547
SMT2TMRL SMT2TMR<7:0> 549
SMT2TMRH SMT2TMR<15:8> 549
SMT2TMRU SMT2TMR<23:16> 549
SMT2CPRL SMT2CPR<7:0> 550
SMT2CPRH SMT2CPR<15:8> 550
SMT2CPRU SMT2CPR<23:16> 550
SMT2CPWL SMT2CPW<7:0> 551
SMT2CPWH SMT2CPW<15:8> 551
SMT2CPWU SMT2CPW<23:16> 551
SMT2PRL SMT2PR<7:0> 552
SMT2PRH SMT2PR<15:8> 552
SMT2PRU SMT2PR<23:16> 552
SMT2CONO EN — STP WPOL SPOL CPOL | SMT2PS<1:0> 543
SMT2CON1 SMT2GO REPEAT — — MODE<3:0> 544
SMT2STAT CPRUP CPWUP RST — — TS | wSs AS 545
SMT2CLK — — — — — CSEL<2:0> 546
SMT2SIG — — — SSEL<4:0> 548
SMT2WIN — — — WSEL<4:0> 547
Legend: —= unimplemented read as ‘0. Shaded cells are not used for SMTx module.
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33.0 ENHANCED UNIVERSAL
SYNCHRONOUS
ASYNCHRONOUS RECEIVER
TRANSMITTER (EUSART)

The Enhanced Universal Synchronous Asynchronous
Receiver Transmitter (EUSART) module is a serial 1/0
communications peripheral. It contains all the clock
generators, shift registers and data buffers necessary
to perform an input or output serial data transfer
independent of device program execution. The
EUSART, also known as a Serial Communications
Interface (SCI), can be configured as a full-duplex
asynchronous system or half-duplex synchronous
system.  Full-Duplex mode is useful for
communications with peripheral systems, such as CRT
terminals and personal computers. Half-Duplex
Synchronous mode is intended for communications
with peripheral devices, such as A/D or D/A integrated
circuits, serial EEPROMSs or other microcontrollers.
These devices typically do not have internal clocks for
baud rate generation and require the external clock
signal provided by a master synchronous device.

FIGURE 33-1:

The EUSART module includes the following capabilities:

Full-duplex asynchronous transmit and receive
Two-character input buffer

One-character output buffer

Programmable 8-bit or 9-bit character length
Address detection in 9-bit mode

Input buffer overrun error detection

Received character framing error detection
Half-duplex synchronous master

Half-duplex synchronous slave

Programmable clock polarity in synchronous
modes

Sleep operation
The EUSART module implements the following

additional features, making it ideally suited for use in
Local Interconnect Network (LIN) bus systems:

.

.

« Automatic detection and calibration of the baud rate
» Wake-up on Break reception
« 13-bit Break character transmit

Block diagrams of the EUSART transmitter and
receiver are shown in Figure 33-1 and Figure 33-2.

The EUSART transmit output (TX_out) is available to
the TX/CK pin and internally to the following peripherals:

» Configurable Logic Cell (CLC)

EUSART TRANSMIT BLOCK DIAGRAM

selections should enable the same pin.

Data Bus
TXIE
F
|
RxyPPS()
\ RX/DT pin
Pin Buffer
n
SYNC
_________________________________ TX_out
! Baud Rate Generator Fosc 'T‘ : .
: : TX9
'+ BRG16 n '
: . Multiplier | x4 | x16 x4/
, , TX9D TX/CK pin
. SYNC |1|X|0]0 . 0
: ‘SPXBRGH‘ SPxBRGL| BRGH |X|1|1]|0 : 1 PPS 2 i
' ) |
S = BROTO [X|210]219 RxyPPS
] SYNC —¢
Note 1: In Synchronous mode the DT output and RX input PPS CSRC
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FIGURE 37-1: VOLTAGE FREQUENCY GRAPH, -40°C <TA <+125°C, PIC16F18855/75 ONLY
5.5
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Frequency (MHz)

Note 1: The shaded region indicates the permissible combinations of voltage and frequency.
2: Referto Table for each Oscillator mode’s supported frequencies.

FIGURE 37-2: VOLTAGE FREQUENCY GRAPH, -40°C <TA <+125°C, PIC16LF18855/75 ONLY
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.
2: Refer to Table for each Oscillator mode’s supported frequencies.
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TABLE 37-11: RESET, WDT, OSCILLATOR START-UP TIMER, POWER-UP TIMER, BROWN-OUT
RESET AND LOW-POWER BROWN-OUT RESET SPECIFICATIONS

Standard Operating Conditions (unless otherwise stated)
PaNr(a)m. Sym. Characteristic Min. | Typt | Max. | Units Conditions
RSTO1* |[TMCLR MCLR Pulse Width Low to ensure Reset 2 — — us
RST02* |Tioz 1/0 high-impedance from Reset detection — — 2 us
RSTO3 |TwDT Watchdog Timer Time-out Period — 16 — ms |16 ms Nominal Reset Time
RST04* |[TPWRT Power-up Timer Period — 65 — ms
RST05 |TosT Oscillator Start-up Timer Period("2) — | 1024 | — | Tosc
RST06 |VBOR Brown-out Reset Voltage® 255 | 270 | 2.85 V  |BORV=0
230 | 245 | 2.60 V  |BORV =1 (PIC16F18855/75)
1.80 | 1.90 | 2.10 V  |BORV =1 (PIC16LF18855/75)
RSTO7 |VBORHYS |Brown-out Reset Hysteresis — 40 — mV
RST08 |[TBORDC |Brown-out Reset Response Time — 3 — us
RST09 [VLPBOR Low-Power Brown-out Reset Voltage 23 2.45 27 \%

*

These parameters are characterized but not tested.
1 Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: By design, the Oscillator Start-up Timer (OST) counts the first 1024 cycles, independent of frequency.
2: To ensure these voltage tolerances, VDD and VssS must be capacitively decoupled as close to the device as possible.
0.1 uF and 0.01 pF values in parallel are recommended.

TABLE 37-12: ANALOG-TO-DIGITAL CONVERTER (ADC) ACCURACY SPECIFICATIONS("2);

Operating Conditions (unless otherwise stated)
VDD = 3.0V, TA = 25°C
Pa;:zm. Sym. Characteristic Min. Typt Max. U;"t Conditions
ADO1 |NR Resolution — — 10 bit
AD02 |EIL Integral Error — 0.1 +1.0 | LSb |ADCREF+ = 3.0V, ADCREF-= 0V
ADO3 |EDL Differential Error — 0.1 +1.0 | LSb |ADCREF+ = 3.0V, ADCREF-= 0V
ADO04 |EOFF Offset Error — 0.5 2.0 LSb |ADCREF+ = 3.0V, ADCREF-= OV
AD05 |EGN Gain Error — 0.2 +1.0 | LSb |ADCREF+ = 3.0V, ADCREF-= 0V
ADO06 |VADREF |ADC Reference Voltage 1.8 — VDD \%

(ADREF+ - ADREF-)
ADO7 |VAIN Full-Scale Range ADREF-| — |ADREF+| V
ADO8 |ZAIN Recommended Impedance of — 10 — kQ

Analog Voltage Source
ADO09 |RVREF |ADC Voltage Reference Ladder — 50 — kQ |Note 3

Impedance

These parameters are characterized but not tested.
T Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: Total Absolute Error is the sum of the offset, gain and integral non-linearity (INL) errors.
2: The ADC conversion result never decreases with an increase in the input and has no missing codes.
3: This is the impedance seen by the VREF pads when the external reference pads are selected.
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