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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"

Active

PIC

8-Bit

32MHz

I2C, LINbus, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
25

14KB (8K x 14)

FLASH

256 x 8

1K x 8

1.8V ~ 3.6V

A/D 24x10b; D/A 1x5b

Internal

-40°C ~ 85°C (TA)

Surface Mount

28-SOIC (0.295", 7.50mm Width)
28-S0IC
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PIC16(L)F18855/75

44-pin QFN (8x8)

RC7
RD4
RD5
RD6
RD7
Vss
VDD
VDD
RBO
RB1
RB2

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.
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TABLE 3: 40/44-PIN ALLOCATION TABLE (PIC16F18875) (CONTINUED)
3

[

g il 5 - =

o 4 o < »n - [ < ©

3|52y e 8 a = E = z 8 ]
a | 5|9k Q s Q g @ a z s 0 > ) o o| 8 c o
o c - | £ ¢ a © < ] @ (25 7] ] c = ] o o o [
= | El&al| £ < o o o o o ) S ) = 5 & a
g |%|a 2 E |G| & o £ o © 5| B “

g g |33 8 S 8 7] F o 2 g

) 5] = o x @

> N 8 =

o
RCO | 15 | 30 | 34 | 32 ANCO = = = = = = = T1CKIM = = = = — |1occo | sosco
T3cKIM
136"
SMTWIN1(™M
RC1 | 16 | 31 | 35|35 ANC1 — — — — — — — smTsIg1™M | ccpa® — — — — |1ocect | soscl
RC2 | 17 | 32 | 36 [ 36| ANC2 — — — = = = — T5CKIM ccpq — — — | — |loce2 =
RC3 | 18 | 33 |37 [37| ANC3 — — — — | scL1®4 | — — T2IN( — — — — | — |loces —
sck1
RC4 | 23 | 38 | 42 | 42 ANC4 = = = — | spA1G4) | = = = = = = — | 10cc4 =
spi1
RC5 | 24 | 39 | 43 43| ANC5 — — — — — — — T4IN( — — — — | — [ioces —
RC6 | 25 | 40 | 44 | 44| ANCE = = = = = ck® = = = = = — | — |loccs =
RC7 | 26 | 1 |11 ANC7 — — — — — Rx™M — — — — — — | — |iocer —
DT®
RDO | 19 | 34 | 38 |38 | ANDO — — — — — — — — — — — — | = — —
RD1 | 20 | 35 |39 (39| AND1 — — — — — — — — — — — — | = — —
RD2 | 21 | 36 | 40 | 40| AND2 — — — — — — — — — — — — | = — —
RD3 | 22 | 37 | 41 | 41 AND3 — — — — — — — — — — — — | = — —
RD4 |27 | 2 | 2| 2 AND4 — — — — — — — — — — — — | = — —
RD5 | 28 | 3 |3 |3 AND5 — — — — — — — — — — — — | = — —
RD6 |29 | 4 | 4 | 4 AND6 = = = = = = = = = = = = | = = =
RD7 [ 30 | 5|5 |5 AND7 — — — — — — — — — — — — | = — —
REO | 8 | 23 |25|25| ANEO = = = = = = = = = = = = | = = =
RE1 9 | 242626 ANE1 — — — — — — — — — — — — | = — —
RE2 | 10 | 25 | 27 | 27 ANE2 = = = = = = = = = = = = | = = =
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx pins. Refer to Table 13-1 for details on which port pins may be

used for this signal.

All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTXx pin options as described in Table 13-3.

This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and PPS output registers.

These pins are configured for 12c logic levels.; The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS assignments to the other pins (e.g., RA5) will operate, but input
logic levels will be standard TTL/ST, as selected by the INLVL register, instead of the I12C specific or SMbus input buffer thresholds.
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PIC16(L)F18855/75

TABLE 3-9: PIC16(L)F18855/75 MEMORY MAP, BANK 29
Bank 29 Bank 29
E8Ch — EB1h CWG1PPS
E8Dh — EB2h CWG2PPS
E8Eh — EB3h CWG3PPS
E8Fh PPSLOCK EB4h —
E90h INTPPS EB5h —
E91h TOCKIPPS EB6h —
E92h T1CKIPPS EB7h —
E93h T1GPPS EB8h | MDCARLPPS
E94h T3CKIPPS EB9h | MDCARHPPS
E95h T3GPPS EBAh MDSRCPPS
E96h T5CKIPPS EBBh CLCINOPPS
E97h T5GPPS EBCh CLCIN1PPS
E98h — EBDh CLCIN2PPS
E99h — EBEh CLCIN3PPS
E9Ah — EBFh —
E9Bh — ECOh —
E9Ch T2AINPPS EC1h —
E9Dh T4AINPPS EC2h —
E9Eh T6AINPPS EC3h | ADCACTPPS
E9Fh — EC4h —
EAOh — EC5h | SSP1CLKPPS
EA1h CCP1PPS EC6h | SSP1DATPPS
EA2h CCP2PPS EC7h | SSP1SSPPS
EA3h CCP3PPS EC8h | SSP2CLKPPS
EA4h CCP4PPS EC9h | SSP2DATPPS
EA5h CCP5PPS ECAh | SSP2SSPPS
EA6h — ECBh RXPPS
EA7h — ECCh TXPPS
EA8h — ECDh
EA9h | SMT1WINPPS —
EAAh | SMT1SIGPPS EEFh
EABh | SMT2WINPPS
EACh | SMT2SIGPPS
EADh —
EAEh —
EAFh —
EBOh —
Legend: = Unimplemented data memory locations,
read as ‘0.
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PIC16(L)F18855/75

FIGURE 5-3:

RESET START-UP SEQUENCE

VDD
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External Crystal
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Oscillator
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External Clock (EC)
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PIC16(L)F18855/75

FIGURE 7-2: INTERRUPT LATENCY
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[ [
CLKR / / Interrupt Sampled / / /
during Q1
Interrupt /
GIE \
PC < PC-1 PC PC+1 0004h 0005h
Execute | 1 Cycle Instruction at PC Inst(PC) NOP NOP Inst(0004h)
Interrupt /
GIE \
PG < PC-1 PC Pi’gé)FFf‘R Ng"éff/ 0004h 0005h
Execute—{ 2 Cycle Instruction at PC Inst(PC) NOP NOP Inst(0004h)
Interrupt /
GIE \
PC PC-1 PC > FSR ADDR PC+1 PC+2 0004h 0005h
Execute || 3 Cycle Instruction at PC INST(PC) NOP NOP NOP Inst(0004h) | Inst(0005h)
Interrupt /
GIE \
PC PC-1 PC > FSR ADDR PC+1 PG+2 0004h 0005h
Execute | 3 Cycle Instruction at PC | INST(PC) NOP NOP NOP NOP Inst(0004h)
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PIC16(L)F18855/75

REGISTER 18-2: CMxCON1: COMPARATOR Cx CONTROL REGISTER 1

uU-0 uU-0 uU-0 uU-0 uU-0 u-0 R/W-0/0 R/W-0/0
— — — — — — INTP INTN
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 7-2 Unimplemented: Read as ‘0’
bit 1 INTP: Comparator Interrupt on Positive-Going Edge Enable bits

1 = The CxIF interrupt flag will be set upon a positive-going edge of the CxOUT bit
0 = No interrupt flag will be set on a positive-going edge of the CxOUT bit

bit 0 INTN: Comparator Interrupt on Negative-Going Edge Enable bits

1 = The CxIF interrupt flag will be set upon a negative-going edge of the CxOUT bit
0 = No interrupt flag will be set on a negative-going edge of the CxOUT bit

© 2015-2017 Microchip Technology Inc. DS40001802D-page 280



PIC16(L)F18855/75

19.0 PULSE-WIDTH MODULATION
(PWM)

The PWMx modules generate Pulse-Width Modulated
(PWM) signals of varying frequency and duty cycle.

In additon to the CCP  modules, the
PIC16(L)F18855/75 devices contain two PWM mod-
ules (PWM6 and PWM?7). These modules are essen-
tially the same as the CCP modules without the
Capture or Compare functionality.

FIGURE 19-1: PWM OUTPUT

Note: The PWM6 and PWM7 modules are two
instances of the same PWM module
design. Throughout this section, the lower
case ‘X in register and bit names is a
generic reference to the PWM module
number (which should be substituted with
6 or 7 during code development). For
example, the control register is generically
described in this chapter as PWMxCON,
but the actual device registers are
PWM6CON and PWM7CON. Similarly,
the PWMXEN bit represents the PWMGEN
and PWMTYEN bits.

Q1 Q2 Q3 Q4 e

- -

- - -
Ll Ll Ll

Pulse Width

PWM

'«—TMRx = 0"

'« TMRx = PwWhMxDC ("

'« TMRx = PRx"

Note 1: Timer dependent on PWMTMRS register settings.

Pulse-Width Modulation (PWM) is a scheme that
provides power to a load by switching quickly between
fully on and fully off states. The PWM signal resembles
a square wave where the high portion of the signal is
considered the ‘on’ state (pulse width), and the low
portion of the signal is considered the ‘off’ state. The
term duty cycle describes the proportion of the ‘on’ time
to the ‘off’ time and is expressed in percentages, where
0% is fully off and 100% is fully on. A lower duty cycle
corresponds to less power applied and a higher duty
cycle corresponds to more power applied. The PWM
period is defined as the duration of one complete cycle
or the total amount of on and off time combined.

PWM resolution defines the maximum number of steps
that can be present in a single PWM period. A higher
resolution allows for more precise control of the pulse
width time and, in turn, the power that is applied to the
load.

Figure 19-1 shows a typical waveform of the PWM
signal.

© 2015-2017 Microchip Technology Inc.
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FIGURE 20-2:

SIMPLIFIED CWG BLOCK DIAGRAM (PUSH-PULL MODE)
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PIC16(L)F18855/75

REGISTER 20-5:

CWGxAS0: CWGx AUTO-SHUTDOWN CONTROL REGISTER 0

u = Bit is unchanged

x = Bit is unknown

R/W/HS-0/0 R/W-0/0 R/W-0/0 R/W-1/1 R/W-0/0 R/W-1/1 u-0 U-0
SHUTDOWN(!2) REN LSBD<1:0> LSAC<1:0> — —
bit 7 bit 0
Legend:
HC = Bit is cleared by hardware HS = Bit is set by hardware
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared g = Value depends on condition
bit 7 SHUTDOWN: Auto-Shutdown Event Status bit('> 2)
1 = An Auto-Shutdown state is in effect
0 = No Auto-shutdown event has occurred
bit 6 REN: Auto-Restart Enable bit
1 = Auto-restart enabled
0 = Auto-restart disabled
bit 5-4 LSBD<1:0>: CWGxB and CWGxD Auto-Shutdown State Control bits
11 = Allogic ‘1’ is placed on CWGxB/D when an auto-shutdown event is present
10 = Alogic ‘0’ is placed on CWGxB/D when an auto-shutdown event is present
01 = Pin is tri-stated on CWGxB/D when an auto-shutdown event is present
00 = The inactive state of the pin, including polarity, is placed on CWGxB/D after the required
dead-band interval
bit 3-2 LSAC<1:0>: CWGxA and CWGxC Auto-Shutdown State Control bits
11 = Alogic ‘1’ is placed on CWGxA/C when an auto-shutdown event is present
10 = Alogic ‘0’ is placed on CWGxA/C when an auto-shutdown event is present
01 = Pin is tri-stated on CWGxA/C when an auto-shutdown event is present
00 = The inactive state of the pin, including polarity, is placed on CWGXxA/C after the required
dead-band interval
bit 1-0 Unimplemented: Read as ‘0’
Note 1: This bit may be written while EN = 0 (CWGxCONO register) to place the outputs into the shutdown config-

uration.

The outputs will remain in auto-shutdown state until the next rising edge of the input signal after this bit is
cleared.

© 2015-2017 Microchip Technology Inc.
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PIC16(L)F18855/75

FIGURE 22-2: INPUT DATA SELECTION AND GATING
r——— - - - — — - — — — B
| . Data Selection !
| LCx_in[0] 00000 |
I R I Data GATE 1
| |
| ® . lexd1T i LCxD1G1T
| ) |
| lexd1 Ni LCxD1G1N
| LCx_in[46] 11111 I
I /4 LCxD1S<5:0> | LAV
| |
| | LOXD2GN| D,CX91
| LCx_in[0] 00000 |
LCxD3G1T
I P I LCxG1POL
I . lcxd2T |
L LCxD3G1N
e LI>O lexd2N!
I
| LCxD4G1T
| LCx_in[46] 11111 | =
| |
I /‘é LCxD2S<5:0> | LCXD4G1N
| I
| LCx_in[0]——(o0000 |
| | Data GATE 2
| o | —lcxg2
o lcxd3T
| @ I pr (Same as Data GATE 1)
| ° LDQ lcxd3N|
| . | Data GATE 3
LCx_in[46]—— 11111
. | —lcxg3
/é LCxD3S<5:0>
| X ! - (Same as Data GATE 1)
| |
| LCx_in[0]——o00000 | Data GATE 4
| I
—lcxg4
| e | 9
| P " chd4T! < (Same as Data GATE 1)
I ° D o lexd4N| T
| |
| LCx_in[46] ——11111 | I
| /4 LCXDA4S<5:0> I
- - .

Note:

All controls are undefined at power-up.
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28.1 Timer1 Operation

The Timer1 modules are 16-bit incrementing counters
which are accessed through the TMR1H:TMR1L
register pairs. Writes to TMR1H or TMR1L directly
update the counter.

When used with an internal clock source, the module is
a timer and increments on every instruction cycle.
When used with an external clock source, the module
can be used as either a timer or counter and incre-
ments on every selected edge of the external source.

The timer is enabled by configuring the TMR10ON and
GE bits in the T1ICON and T1GCON registers, respec-
tively. Table 28-1 displays the Timer1 enable selec-
tions.

TABLE 28-1: TIMER1 ENABLE

SELECTIONS
TMR10ON TMR1GE O’T)';‘:t';ln
1 1 Count Enabled
1 0 Always On
0 1 off
0 0 Off

28.2 Clock Source Selection

The T1CLK register is used to select the clock source for
the timer. Register 28-3 shows the possible clock
sources that may be selected to make the timer
increment.

28.2.1 INTERNAL CLOCK SOURCE

When the internal clock source Fosc is selected, the
TMR1H:TMR1L register pair will increment on multiples of
Fosc as determined by the respective Timer1 prescaler.

When the Fosc internal clock source is selected, the
timer register value will increment by four counts every
instruction clock cycle. Due to this condition, a 2 LSB
error in resolution will occur when reading the
TMR1H:TMR1L value. To utilize the full resolution of the
timer in this mode, an asynchronous input signal must
be used to gate the timer clock input.

Out of the total timer gate signal sources, the following
subset of sources can be asynchronous and may be
useful for this purpose:

+ CLC4 output

» CLC3 output

* CLC2 output

* CLC1 output

» Zero-Cross Detect output

» Comparator2 output

» Comparator1 output

» TxG PPS remappable input pin

28.2.2 EXTERNAL CLOCK SOURCE

When the timer is enabled and the external clock input
source (ex: T1CKI PPS remappable input) is selected as
the clock source, the timer will increment on the rising
edge of the external clock input.

When using an external clock source, the timer can be
configured to run synchronously or asynchronously, as
described in Section 28.6 “Timer Operation in
Asynchronous Counter Mode”.

When used as a timer with a clock oscillator, an
external 32.768 kHz crystal can be used connected to
the SOSCI/SOSCO pins.

Note: In Counter mode, a falling edge must be
registered by the counter prior to the first
incrementing rising edge after any one or
more of the following conditions:

« The timer is first enabled after POR
* Firmware writes to TMR1H or TMR1L
* The timer is disabled

* The timer is re-enabled (e.g.,
TMR10ON-->1) when the T1CKI sig-
nal is currently logic low.

28.3 Timer Prescaler

Timer1 has four prescaler options allowing 1, 2, 4 or 8
divisions of the clock input. The CKPS bits of the
T1CON register control the prescale counter. The
prescale counter is not directly readable or writable;
however, the prescaler counter is cleared upon a write to
TMR1H or TMR1L.

28.4 Timer1 16-Bit Read/Write Mode

Timer1 can be configured for 16-bit reads and writes.
When the RD16 control bit (T1CON<1>) is set, the
address for TMR1H is mapped to a buffer register for
the high byte of Timer1. A read from TMR1L loads the
contents of the high byte of Timer1 into the Timer1 High
Byte Buffer register. This provides the user with the
ability to accurately read all 16 bits of Timer1 without
having to determine whether a read of the high byte,
followed by a read of the low byte, has become invalid
due to a rollover between reads. A write to the high byte
of Timer1 must also take place through the TMR1H
Buffer register. The Timer1 high byte is updated with
the contents of TMR1H when a write occurs to TMR1L.
This allows a user to write all 16 bits at once to both the
high and low bytes of Timer1. The high byte of Timer1
is not directly readable or writable in this mode. All
reads and writes must take place through the Timer1
High Byte Buffer register. Writes to TMR1H do not clear
the Timer1 prescaler. The prescaler is only cleared on
writes to TMR1L.

© 2015-2017 Microchip Technology Inc.
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PIC16(L)F18855/75

30.0 CAPTURE/COMPARE/PWM
MODULES

The Capture/Compare/PWM module is a peripheral
that allows the user to time and control different events,
and to generate Pulse-Width Modulation (PWM)
signals. In Capture mode, the peripheral allows the
timing of the duration of an event. The Compare mode
allows the user to trigger an external event when a
predetermined amount of time has expired. The PWM
mode can generate Pulse-Width Modulated signals of
varying frequency and duty cycle.

The Capture/Compare/PWM modules available are
shown in Table 30-1.

TABLE 30-1: AVAILABLE CCP MODULES

Device CCP1|CCP2 | CCP3 | CCP4 | CCP5

PIC16(L)F18855/75 . . . . .

The Capture and Compare functions are identical for all
CCP modules.

Note 1: In devices with more than one CCP
module, it is very important to pay close
attention to the register names used. A
number placed after the module acronym
is used to distinguish between separate
modules. For example, the CCP1CON
and CCP2CON control the same
operational aspects of two completely
different CCP modules.

2: Throughout this section, generic
references to a CCP module in any of its
operating modes may be interpreted as
being equally applicable to CCPx module.
Register names, module signals, I/O pins,
and bit names may use the generic
designator ‘X’ to indicate the use of a
numeral to distinguish a particular module,
when required.

© 2015-2017 Microchip Technology Inc.
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FIGURE 31-3:

MSSP BLOCK DIAGRAM (1>C SLAVE MODE)
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|
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SSPxADD Reg
Start and Set, Reset
Stop bit Detect [ S, P bits

(SSPxSTAT Reg)

Note 1: SDA pin selections must be the same for input and output
2: SCL pin selections must be the same for input and output
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31.4 1>’C MODE OPERATION

All MSSP 12C communication is byte oriented and
shifted out MSb first. Six SFR registers and two
interrupt flags interface the module with the PIC®
microcontroller and user software. Two pins, SDA and
SCL, are exercised by the module to communicate
with other external 12C devices.

3141 BYTE FORMAT

All communication in 12C is done in 9-bit segments. A
byte is sent from a master to a slave or vice-versa, fol-
lowed by an Acknowledge bit sent back. After the
eighth falling edge of the SCL line, the device output-
ting data on the SDA changes that pin to an input and
reads in an acknowledge value on the next clock
pulse.

The clock signal, SCL, is provided by the master. Data
is valid to change while the SCL signal is low, and
sampled on the rising edge of the clock. Changes on
the SDA line while the SCL line is high define special
conditions on the bus, explained below.

31.4.2 DEFINITION OF I°C TERMINOLOGY

There is language and terminology in the description
of 12C communication that have definitions specific to
I2C. That word usage is defined below and may be
used in the rest of this document without explanation.
This table was adapted from the Philips I°C
specification.

31.43 SDA AND SCL PINS

Selection of any I2C mode with the SSPEN bit set,
forces the SCL and SDA pins to be open-drain. These
pins should be set by the user to inputs by setting the
appropriate TRIS bits.

TABLE 31-1:

I2C BUS TERMS

TERM

Description

Transmitter

The device which shifts data out
onto the bus.

Receiver The device which shifts data in
from the bus.

Master The device that initiates a transfer,
generates clock signals and termi-
nates a transfer.

Slave The device addressed by the
master.

Multi-master A bus with more than one device
that can initiate data transfers.

Arbitration Procedure to ensure that only one

master at a time controls the bus.
Winning arbitration ensures that
the message is not corrupted.

Synchronization

Procedure to synchronize the
clocks of two or more devices on
the bus.

Idle No master is controlling the bus,
and both SDA and SCL lines are
high.

Active Any time one or more master
devices are controlling the bus.

Addressed Slave device that has received a

Slave matching address and is actively
being clocked by a master.

Matching Address byte that is clocked into a

Address slave that matches the value

stored in SSPxADD.

Write Request

Slave receives a matching
address with R/W bit clear, and is
ready to clock in data.

Note 1: Data is tied to output zero when an 12C
mode is enabled.

2: Any device pin can be selected for SDA
and SCL functions with the PPS peripheral.
These functions are bidirectional. The SDA
input is selected with the SSPDATPPS
registers. The SCL input is selected with
the SSPCLKPPS registers. Outputs are
selected with the RxyPPS registers. Itis the
user’s responsibility to make the selections
so that both the input and the output for
each function is on the same pin.

Read Request

Master sends an address byte with
the R/W bit set, indicating that it
wishes to clock data out of the
Slave. This data is the next and all
following bytes until a Restart or
Stop.

Clock Stretching | When a device on the bus hold
SCL low to stall communication.
Bus Collision Any time the SDA line is sampled

low by the module while it is out-

putting and expected high state.

31.44 SDAHOLD TIME

The hold time of the SDA pin is selected by the SDAHT
bit of the SSPxCON3 register. Hold time is the time
SDA is held valid after the falling edge of SCL. Setting
the SDAHT bit selects a longer 300 ns minimum hold
time and may help on buses with large capacitance.

© 2015-2017 Microchip Technology Inc.
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31.6.13.3 Bus Collision During a Stop
Condition

Bus collision occurs during a Stop condition if:

a) After the SDA pin has been deasserted and
allowed to float high, SDA is sampled low after
the BRG has timed out (Case 1).

b) After the SCL pin is deasserted, SCL is sampled
low before SDA goes high (Case 2).

The Stop condition begins with SDA asserted low.
When SDA is sampled low, the SCL pin is allowed to
float. When the pin is sampled high (clock arbitration),
the Baud Rate Generator is loaded with SSPxADD and
counts down to zero. After the BRG times out, SDA is
sampled. If SDA is sampled low, a bus collision has
occurred. This is due to another master attempting to
drive a data ‘0’ (Figure 31-38). If the SCL pin is sampled
low before SDA is allowed to float high, a bus collision
occurs. This is another case of another master
attempting to drive a data ‘0’ (Figure 31-39).

FIGURE 31-38: BUS COLLISION DURING A STOP CONDITION (CASE 1)
| TBRG TBRG TBRG | SDA sampled
low after TBRG,
_______________ set BCL1IF
SDA
SDA asserted low
SCL
PEN 4 L
BCL1IF
P 0’
SSPxIF 0’
FIGURE 31-39: BUS COLLISION DURING A STOP CONDITION (CASE 2)
| TBRG TBRG ‘ TBRG |
SDA
T Assert SDA SCL goes low before SDA goes high,
/ set BCL1IF
SCL \
PEN
BCL1IF
P 0’
SSPxIF 0’
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33.1.2.3 Receive Interrupts

The RCIF interrupt flag bit of the PIR3 register is set
whenever the EUSART receiver is enabled and there is
an unread character in the receive FIFO. The RCIF
interrupt flag bit is read-only, it cannot be set or cleared
by software.

RCIF interrupts are enabled by setting all of the
following bits:

* RCIE, Interrupt Enable bit of the PIE3 register

» PEIE, Peripheral Interrupt Enable bit of the
INTCON register

» GIE, Global Interrupt Enable bit of the INTCON
register

The RCIF interrupt flag bit will be set when there is an
unread character in the FIFO, regardless of the state of
interrupt enable bits.

33.1.24

Each character in the receive FIFO buffer has a
corresponding framing error Status bit. A framing error
indicates that a Stop bit was not seen at the expected
time. The framing error status is accessed via the
FERR bit of the RC1STA register. The FERR bit
represents the status of the top unread character in the
receive FIFO. Therefore, the FERR bit must be read
before reading the RCREG.

The FERR bit is read-only and only applies to the top
unread character in the receive FIFO. A framing error
(FERR = 1) does not preclude reception of additional
characters. It is not necessary to clear the FERR bit.
Reading the next character from the FIFO buffer will
advance the FIFO to the next character and the next
corresponding framing error.

The FERR bit can be forced clear by clearing the SPEN
bit of the RC1STA register which resets the EUSART.
Clearing the CREN bit of the RC1STA register does not
affect the FERR bit. A framing error by itself does not
generate an interrupt.

Receive Framing Error

Note: If all receive characters in the receive
FIFO have framing errors, repeated reads
of the RCREG will not clear the FERR bit.

33.1.25

The receive FIFO buffer can hold two characters. An
overrun error will be generated if a third character, in its
entirety, is received before the FIFO is accessed. When
this happens the OERR bit of the RC1STA register is
set. The characters already in the FIFO buffer can be
read but no additional characters will be received until
the error is cleared. The error must be cleared by either
clearing the CREN bit of the RC1STA register or by
resetting the EUSART by clearing the SPEN bit of the
RC1STA register.

Receive Overrun Error

33.1.2.6 Receiving 9-Bit Characters

The EUSART supports 9-bit character reception. When
the RX9 bit of the RC1STA register is set the EUSART
will shift nine bits into the RSR for each character
received. The RX9D bit of the RC1STA register is the
ninth and Most Significant data bit of the top unread
character in the receive FIFO. When reading 9-bit data
from the receive FIFO buffer, the RX9D data bit must
be read before reading the eight Least Significant bits
from the RCREG.

33.1.2.7

A special Address Detection mode is available for use
when multiple receivers share the same transmission
line, such as in RS-485 systems. Address detection is
enabled by setting the ADDEN bit of the RC1STA
register.

Address Detection

Address detection requires 9-bit character reception.
When address detection is enabled, only characters
with the ninth data bit set will be transferred to the
receive FIFO buffer, thereby setting the RCIF interrupt
bit. All other characters will be ignored.

Upon receiving an address character, user software
determines if the address matches its own. Upon
address match, user software must disable address
detection by clearing the ADDEN bit before the next
Stop bit occurs. When user software detects the end of
the message, determined by the message protocol
used, software places the receiver back into the
Address Detection mode by setting the ADDEN bit.
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FIGURE 37-13: CAPTURE/COMPARE/PWM TIMINGS (CCP)

CCPx
(Capture mode)

le—CCOT—>

: cco3

Note: Refer to Figure 37-4 for load conditions.

TABLE 37-19: CAPTURE/COMPARE/PWM REQUIREMENTS (CCP)

Standard Operating Conditions (unless otherwise stated)
Operating Temperature -40°C < TA < +125°C

Pa;:zm. Sym. Characteristic Min. Typt | Max. | Units Conditions
CCO01* |TccL |CCPx Input Low Time No Prescaler 0.5Tcy+20 | — — ns
With Prescaler 20 — — ns
CC02* |TeccH |CCPx Input High Time No Prescaler 0.5Tcy+20 | — — ns
With Prescaler 20 — — ns
CCO03* |TccP |CCPx Input Period 3Tcy +40 — — ns |N = prescale value
N

*

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.
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Note: Unless otherwise noted, VIN = 5V, Fosc = 300 kHz, CIN = 0.1 pF, TA = 25°C.
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Temperature (°C)
FIGURE 38-37: POR Rearm Voltage,
VREGPML1 = 1, PIC16F18855/75 Only.
+3 Sigma
Temperature (°C)
FIGURE 38-38: POR Rearm Voltage,

Normal Power Mode, PIC16LF18855/75 Only.
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FIGURE 38-39: Wake From Sleep,

VREGPM = 0, HFINTOSC = 4 MHz,
PIC16F18855/75 Only.
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FIGURE 38-40: Wake From Sleep,
VREGPM =1, HFINTOSC = 4 MHz,
PIC16F18855/75 Only.
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== Typical 25°C +30 (-40°C to +125°C)
FIGURE 38-41: Wake From Sleep,
VREGPM = 0, HFINTOSC = 16 MHz,
PIC16F18855/75 Only.
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FIGURE 38-42: Wake From Sleep,

VREGPM = 1, HFINTOSC = 16 MHz,
PIC16F18855/75 Only.
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Note: Unless otherwise noted, VIN = 5V, Fosc = 300 kHz, CIN = 0.1 pF, TA = 25°C.
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FIGURE 38-49: ADC 10-bit Mode,
Single-Ended DNL, VDD = 3.0V, VREF = 3.0V.
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FIGURE 38-50: ADC 10-bit Mode,
Single-Ended INL, VDD = 3.0V, VREF = 3.0V.
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FIGURE 38-51: ADC 10-bit Mode,
Single-Ended DNL, VDD = 3.0V, TAD =1 4S.
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FIGURE 38-52: ADC 10-bit Mode,
Single-Ended INL, VDD = 3.0V, TAD =1 4S.
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FIGURE 38-53: Temp. Indicator Initial Offset,
High Range, Temp. = 20°C, PIC16F18855/75
Only.
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FIGURE 38-54: Temp. Indicator Initial Offset,
Low Range, Temp. = 20°C, PIC16F18855/75
Only.
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