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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"
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PIC18(L)F26/27/45/46/47/55/56/57K42

REGISTER 5-4: CONFIGURATION WORD 2H (30 0003h)

R/W-1 U-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
XINST — DEBUG ‘ STVREN ‘ PPS1WAY ‘ ZCD BORV<1:0>(!)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘1’
-n = Value for blank device ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7 XINST: Extended Instruction Set Enable bit

1 = Extended instruction set and Indexed Addressing mode are disabled (Legacy mode)
0 = Extended instruction set and Indexed Addressing mode are enabled

bit 6 Unimplemented: Read as ‘1’

bit 5 DEBUG: Debugger Enable bit
1 = Background debugger is disabled
0 = Background debugger is enabled
bit 4 STVREN: Stack Overflow/Underflow Reset Enable bit

1 = Stack Overflow or Underflow will cause a Reset
0 = Stack Overflow or Underflow will not cause a Reset

bit 3 PPS1WAY: PPSLOCKED One-Way Set Enable bit
1 = PPSLOCKED bit can be cleared and set only once; PPS registers remain locked after one clear/set
cycle
0 = PPSLOCKED bit can be set and cleared multiple times (subject to the unlock sequence)
bit 2 ZCD: Zero-Cross Detect Enable bit

1 = ZCD is disabled; ZCD can be enabled by setting the bit SEN of the ZCDCON register
0 = ZCD is always enabled

bit 1-0 BORV<1:0>: Brown-out Reset Voltage Selection bits(")
PIC18FXXK42 Devices:
11 = Brown-out Reset Voltage (VBOR) is set to 2.45V
10 = Brown-out Reset Voltage (VBOR) is set to 2.45V
01 = Brown-out Reset Voltage (VBOR) is set to 2.7V
00 = Brown-out Reset Voltage (VBOR) is set to 2.85V
PIC18LFXXK42 Device:
11 = Brown-out Reset Voltage (VBOR) is set to 1.90V
10 = Brown-out Reset Voltage (VBOR) is set to 2.45V
)
)

01 = Brown-out Reset Voltage (VBOR) is set to 2.7V
00 = Brown-out Reset Voltage (VBOR) is set to 2.85V

Note 1: The higher voltage setting is recommended for operation at or above 16 MHz.

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 69




PIC18(L)F26/27/45/46/47/55/56/57K42

TABLE 6-1: BOR OPERATING MODES

Instruction Execution upon:
BOREN<1:0> | SBOREN | Device Mode | BOR Mode
Release of POR Wake-up from Sleep
. Wait for release of BOR . .
11 X X Active (BORRDY = 1) Begins immediately
. Wait for release of BOR
y ) Awake Active (BORRDY = 1) N/A
. Wait for release of BOR
Sleep Hibernate N/A (BORRDY = 1)
01 1 X Active Wait for release of BOR Begins immediately
X Hibernate (BORRDY =1)
00 X X Disabled Begins immediately
FIGURE 6-3: BROWN-OUT SITUATIONS
VDD
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Reset " Tpwrt()
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Internal L
Reset " Tpwrt(M
Note 1: TPWRT delay depends on PWRTS<1:0> Configuration bits.
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REGISTER 7-4: OSCSTAT: OSCILLATOR STATUS REGISTER 1

R-q/q R-q/q R-q/q R-q/q R-q/q R-q/q u-0 R-q/q
EXTOR HFOR MFOR LFOR SOR ADOR — PLLR
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 g = Reset value is determined by hardware
bit 7 EXTOR: EXTOSC (external) Oscillator Ready bit
1= The oscillator is ready to be used
0 = The oscillator is not enabled, or is not yet ready to be used
bit 6 HFOR: HFINTOSC Oscillator Ready bit
1= The oscillator is ready to be used
0 = The oscillator is not enabled, or is not yet ready to be used
bit 5 MFOR: MFINTOSC Oscillator Ready
1 = The oscillator is ready to be used
0 = The oscillator is not enabled, or is not yet ready to be used
bit 4 LFOR: LFINTOSC Oscillator Ready bit
1= The oscillator is ready to be used
0 = The oscillator is not enabled, or is not yet ready to be used
bit 3 SOR: Secondary (Timer1) Oscillator Ready bit
1= The oscillator is ready to be used
0 = The oscillator is not enabled, or is not yet ready to be used
bit 2 ADOR: ADC Oscillator Ready bit
1= The oscillator is ready to be used
0 = The oscillator is not enabled, or is not yet ready to be used
bit 1 Unimplemented: Read as ‘0’
bit 0 PLLR: PLL is Ready bit

1= The PLL is ready to be used

0 = The PLL is not enabled, the required input source is not ready, or the PLL is not locked.

© 2017 Microchip Technology Inc. Preliminary
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REGISTER 7-7: OSCEN: OSCILLATOR MANUAL ENABLE REGISTER

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 u-0 uU-0
EXTOEN HFOEN MFOEN LFOEN SOSCEN ADOEN — —
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’ = Bitis cleared
bit 7 EXTOEN: External Oscillator Manual Request Enable bit

1 = EXTOSC is explicitly enabled, operating as specified by FEXTOSC
0 = EXTOSC could be enabled by requesting peripheral

bit 6 HFOEN: HFINTOSC Oscillator Manual Request Enable bit
1 = HFINTOSC is explicitly enabled, operating as specified by OSCFRQ (Register 7-5)
0 = HFINTOSC could be enabled by requesting peripheral

bit 5 MFOEN: MFINTOSC (500 kHz/31.25 kHz) Oscillator Manual Request Enable bit (Derived from

HFINTOSC)

1= MFINTOSC is explicitly enabled
0= MFINTOSC could be enabled by requesting peripheral
bit 4 LFOEN: LFINTOSC (31 kHz) Oscillator Manual Request Enable bit
1 = LFINTOSC is explicitly enabled
0 = LFINTOSC could be enabled by requesting peripheral
bit 3 SOSCEN: Secondary Oscillator Manual Request Enable bit
1 = Secondary Oscillator is explicitly enabled, operating as specified by SOSCPWR
0 = Secondary Oscillator could be enabled by requesting peripheral
bit 2 ADOEN: ADC Oscillator Manual Request Enable bit
1 = ADC oscillator is explicitly enabled
0 = ADC oscillator could be enabled by requesting peripheral

bit 1-0 Unimplemented: Read as ‘0’

© 2017 Microchip Technology Inc.
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REGISTER 11-2: WDTCON1: WATCHDOG TIMER CONTROL REGISTER 1

U-0 RWE)-g/q RWE)-g/q" RWE)-g/g" U-0 RW®#)-g/q@ RW®#-g/q@ RW®#)-g/q
- CS<2:0> - WINDOW<2:0>
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 q = Value depends on condition
bit 7 Unimplemented: Read as ‘0’
bit 6-4 CS<2:0>: Watchdog Timer Clock Select bits
111 = Reserved
011 = Reserved
010 = SOSC
001 = MFINTOSC 31.25 kHz
000 = LFINTOSC 31 kHz
bit 3 Unimplemented: Read as ‘0’
bit 2-0 WINDOW-<2:0>: Watchdog Timer Window Select bits
Window dela Window openin
WINDOW<2:0> Percent of timye Percent o': timeg
111 N/A 100
110 12.5 87.5
101 25 75
100 375 62.5
011 50 50
010 62.5 375
001 75 25
000 87.5 12.5

Note 1: [If WDTCCS <2:0>in CONFIG3H = 111, the Reset value of CS<2:0> is 000.

2: The Reset value of WINDOW<2:0> is determined by the value of WDTCWS<2:0> in the CONFIG3H
register.

3: IfWDTCCS<2:0> in CONFIG3H # 111, these bits are read-only.
4: 1f WDTCWS<2:0>in CONFIG3H # 111, these bits are read-only.
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14.0 CYCLIC REDUNDANCY CHECK
(CRC) MODULE WITH MEMORY
SCANNER

The Cyclic Redundancy Check (CRC) module provides
a software-configurable hardware-implemented CRC
checksum generator. This module includes the following
features:

» Any standard CRC up to 16 bits can be used
+ Configurable Polynomial

* Any seed value up to 16 bits can be used

» Standard and reversed bit order available

* Augmented zeros can be added automatically or
by the user

* Memory scanner for fast CRC calculations on
program/Data EEPROM memory user data

» Software loadable data registers for
communication CRC’s

141 CRC Module Overview

The CRC module provides a means for calculating a
check value of program/Data EEPROM memory. The
CRC module is coupled with a memory scanner for
faster CRC calculations. The memory scanner can
automatically provide data to the CRC module. The
CRC module can also be operated by directly writing
data to SFRs, without using a scanner.

© 2017 Microchip Technology Inc. Preliminary
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16.4 Register Definitions: Port Control
REGISTER 16-1:

PORTx: PORTx 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
R | Ré6 | RS | Ra | RS Rx2 Rx1 Rx0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
-n/n = Value at POR and BOR/Value at all other Resets
bit 7-0 Rx<7:0>: Rx7:Rx0 Port I/O Value bits
1 = Port pin is > VIH
0 = Port pin is < VIL
Note 1: Writes to PORTXx are actually written to the corresponding LATXx register.
Reads from PORTX register return actual 1/O pin values.
TABLE 16-2: PORT REGISTERS
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PORTA RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAOQ
PORTB re7() Re6(") RB5 RB4 RB3 RB2 RB1 RBO
PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO
PORTD®) RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO
PORTE — — — — RE3(? RE2() RE10) REO®)
PORTF@4 RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFO
Note 1: Bits RB6 and RB7 read ‘1’ while in Debug mode.
2: Bit PORTES is read-only, and will read ‘1’ when MCLRE = 1 (Master Clear enabled).
3:  Unimplemented in PIC18(L)F26/27K42.
4: Unimplemented in PIC18(L)F26/27/45/46/47K42.

© 2017 Microchip Technology Inc.
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REGISTER 16-5:

WPUx: WEAK PULL-UP REGISTER

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 R/W-0/0
WPUx7 WPUx6 WPUx5 WPUx4 WPUx3 WPUx2 WPUx1 WPUx0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
-n/n = Value at POR and BOR/Value at all other Resets
bit 7-0 WPUx<7:0>: Weak Pull-up PORTx Control bits
1= Weak Pull-up enabled
0 = Weak Pull-up disabled
TABLE 16-6: WEAK PULL-UP PORT REGISTERS
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
WPUA WPUA7 WPUAG WPUA5 WPUA4 WPUA3 WPUA2 WPUA1 WPUAO
WPUB WPUB? WPUB6 WPUB5 WPUB4 WPUB3 WPUB2 WPUBH1 WPUBO
WPUC WPUC7 WPUC6 WPUC5 WPUC4 WPUC3 WPUC2 WPUC1 WPUCO
wPUD®@ WPUD7 WPUDG6 WPUD5 WPUD4 WPUD3 WPUD2 WPUD1 WPUDO
WPUE — — — — wpuE3™) | wpue2® | wpueE1® | wpuEo@
WPUF@®) WPUF7 WPUF6 WPUF5 WPUF4 WPUF3 WPUF2 WPUF1 WPUFO
Note 1: If MCLRE = 1, the weak pull-up in RE3 is always enabled; bit WPUES is not affected.

2: Unimplemented in PIC18(L)F26/27K42.
3: Unimplemented in PIC18(L)F26/27/45/46/47K42.

© 2017 Microchip Technology Inc.
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TABLE 18-1: 10C REGISTERS

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IOCAP IOCAP7 IOCAP6 IOCAP5 IOCAP4 IOCAP3 IOCAP2 IOCAP1 IOCAPO
IOCAN IOCAN7 IOCANG IOCAN5 IOCAN4 IOCAN3 IOCAN2 IOCAN1 IOCANO
IOCAF IOCAF7 IOCAF6 IOCAF5 IOCAF4 IOCAF3 IOCAF2 IOCAF1 IOCAFO0
IOCBP I0CBP7 IOCBP6 I0CBP5 I0CBP4 IOCBP3 I0CBP2 IOCBP1 IOCBPO
IOCBN IOCBN7 IOCBN6 IOCBN5 IOCBN4 IOCBN3 IOCBN2 IOCBN1 IOCBNO
IOCBF IOCBF7 IOCBF6 IOCBF5 IOCBF4 IOCBF3 IOCBF2 IOCBF1 IOCBFO
I0CCP I0CCP7 IOCCP6 IOCCP5 IOCCP4 IOCCP3 IOCCP2 IOCCP1 IOCCPO
IOCCN IOCCN7 IOCCN6 IOCCN5 IOCCN4 IOCCN3 IOCCN2 IOCCN1 IOCCNO
IOCCF IOCCF7 IOCCF6 IOCCF5 IOCCF4 IOCCF3 IOCCF2 IOCCF1 IOCCFO
IOCEP = = = = I0ceEP3(" = = =
IOCEN — — — — I0OCEN3(1) = = =
IOCEF — — — — I0CEF3() = = =

Note1: If MCLRE =1 or LVP =1, RES port functionality is disabled and IOC on RES is not available.

TABLE 18-2: SUMMARY OF REGISTERS ASSOCIATED WITH INTERRUPT-ON-CHANGE

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | Register
on Page
I0CxF IOCxF7 | IOCxF6 | IOCxF5 | IOCxF4 | IOCxF3 | IOCxF2 | IOCxF1 | IOCxFO 287
IOCxN IOCxN7 | IOCxN6 | IOCxN5 | IOCxN4 | IOCxN3 | IOCxN2 | IOCxN1 | IOCxNO 287
I0CxP IOCxP7 | I0CxP6 | IOCxP5 | I0OCxP4 | I0OCxP3 | I0CxP2 | I0CxP1 | 10CxPO 287
Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used by interrupt-on-change.
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FIGURE 21-3: TIMER1/3/5 INCREMENTING EDGE

TxCKl =1
when TxTMR

Enabled * * * * *

TxCKI =0
when TXTMR

Enabled A A A A

Note 1: Arrows indicate counter increments.

2: In Counter mode, a falling edge must be registered by the counter prior to the first incrementing rising edge of the clock.

FIGURE 21-4: TIMER1/3/5 GATE ENABLE MODE

TMRxGE

TxGPOL

CipEnlnSnlnEniinlelelpi

TxGVAL | ] |
Timer1/3/5 N XN+1X N+2 X N+3X N+4
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22.5.7 EDGE-TRIGGERED HARDWARE LIMIT ONE-SHOT The timer resets and clears the ON bit when the timer value matches the T2PR

MODE period value. External signal edges will have no effect until after software sets
the ON bit. Figure 22-10 illustrates the rising edge hardware limit one-shot
In Edge-Triggered Hardware Limit One-Shot modes, the timer starts on the operation.

first external signal edge after the ON bit is set and resets on all subsequent
edges. Only the first edge after the ON bit is set is needed to start the timer.

When this mode is used in conjunction with the CCP then the first starting edge
trigger, and all subsequent Reset edges, will activate the PWM drive. The PWM

The counter will resume counting automatically two clocks after all subsequent drive will deactivate when the timer matches the CCPRx pulse width value and

external Reset edges. Edge triggers are as follows:

» Rising edge Start and Reset
» Falling edge Start and Reset

stay deactivated until the timer halts at the T2PR period match unless an
(MODE<4:0>=01100) external signal edge resets the timer before the match occurs.
(MODE<4:0> = 01101)

FIGURE 22-10: EDGE TRIGGERED HARDWARE LIMIT ONE-SHOT MODE TIMING DIAGRAM (MODE = 01100))

Rev. 10-00201C
9/12120%

MODE|

0601100 |

TMRx_clk

TxPR|

5 |

Instruction™

TxTMR

TMRx_postscaled

oN__ | L] L
TMRx_ers
R £ )6 0 6 0 2 o Jokefelalsf_o )

BSF {BSF)
|

| |

PWM Duty
Cycle

PWM Output

Note 1: BSF and BCF represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TXCON. CPU execution is asynchronous to the timer clock input.
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"ou| ABojouyda] diyoosolN £102-9L02 @

Aeurwjaug

¥.¢ obed-g6161000¥SA

FIGURE 25-9: HIGH AND LOW MEASURE MODE SINGLE ACQUISITION TIMING DIAGRAM

SMTx_signal
SMTx_signalsync

| [ ]

111111111

| [ ]

SMTx Clock

SMTXEN :
i
|

SMTXGO |

I

SMTxGO_sync

SMTTVR | 0 |
SMTXCPW| \ |
SMTXCPR| X 6 |
SMTXPWAIF [ ]
SMTXPRAIF [ ]
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REGISTER 30-2: MD1CON1: MODULATION CONTROL REGISTER 1

u-0 u-0 R/W-0/0 R/W-0/0 uU-0 u-0 R/W-0/0 R/W-0/0
— — CHPOL CHSYNC — — CLPOL CLSYNC
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 7-6 Unimplemented: Read as ‘0’
bit 5 CHPOL: Modulator High Carrier Polarity Select bit

1 = Selected high carrier signal is inverted
0 = Selected high carrier signal is not inverted
bit 4 CHSYNC: Modulator High Carrier Synchronization Enable bit
1 = Modulator waits for a falling edge on the high time carrier signal before allowing a switch to the
low time carrier
0 = Modulator output is not synchronized to the high time carrier signal(")
bit 3-2 Unimplemented: Read as ‘0’
bit 1 CLPOL: Modulator Low Carrier Polarity Select bit

1 = Selected low carrier signal is inverted
0 = Selected low carrier signal is not inverted

bit 0 CLSYNC: Modulator Low Carrier Synchronization Enable bit
1 = Modulator waits for a falling edge on the low time carrier signal before allowing a switch to the high
time carrier

0 = Modulator output is not synchronized to the low time carrier signalm

Note 1: Narrowed carrier pulse widths or spurs may occur in the signal stream if the carrier is not synchronized.

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 470
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FIGURE 31-15: SEND BREAK CHARACTER SEQUENCE

Write to UXTXB ( : ((
) JSync:Write ))
BRG Output :
proquent 51 L LT LT Iy N ey B
. ( o ] ' !
TX (pin) —— TN Start bit bit 0 bit 1 q bit 11 '/ Stop bit _~\Sync start
' - Break > \
UXTXIF bit . ' !
(Transmit S S 1] S S T
Interrupt Flag) '
TXMTIF bit X
(Transmit Shift 45 % (( '
Empty Flag) )) Auto Cl . /
uto Cleared— .
SENDB 1
(send Break |‘S g S S _
control bit) :
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REGISTER 33-8: [2CxERR: I’C ERROR REGISTER

uU-0 R/W/HS-0 R/W/HS-0 R/W/HS-0 U-0 R/W-0 R/W-0 R/W-0

— BTOIF2) | BCLIF(" | NACKIF(") — BTOIE BCLIE NACKIE
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 HS = Hardware set = HC = Hardware clear
bit 7 Unimplemented: Read as ‘0’
bit 6 BTOIF: Bus Time-Out Interrupt Flag bit(1:2)

1 = Bus Timeout occurred
0 = No bus timeout

bit 5 BCLIF: Bus Collision Detect Interrupt Flag bit(")
1 = Bus collision detected (On the rising edge of SCL input, SDA output is high and input is sampled
low)

Slave and Master Mode the module immediately goes idle
Multi-Master Mode attempts to match slave addresses, and/or goes idle
0 = No bus collision detected

bit 4 NACKIF: NACK Detect Interrupt Flag bit(")
1= When (SMA =1 || MMA = 1) and a NACK is detected on the bus
NACKIF is also set when any of the TXWRE, RXRDE, TXUF, RXOVR bits are set.
0 = No NACK/Error detected
NACKIF is not set by the NACK send for non-matching slave addresses

bit 3 Unimplemented: Read as ‘0’

bit 2 BTOIE: Bus Time-Out Interrupt Enable bit
1 = Enable interrupt on bus time out
0 = Bus Tim-out not enabled
bit 1 BCLIE: Bus Collision Detect Interrupt Enable bit
1 = Enable interrupt on bus collision
0 = Bus collision interrupts are disabled
bit 0 NACKIE: NACK Detect Interrupt Enable bit
1 = Enable interrupt on NACKIF
0 = NACKIF interrupt is disabled
Note 1:  Enabled error interrupt flags are OR’d to produce the PIRx<I2CEIF> bit.
2: User software must select the Bus Time-out Source in the 12CBTO register.

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 585
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38.2 Comparator Control

Each comparator has two control registers: CMxCONO
and CMxCON1.

The CMxCONO register (see Register 38-1) contains
Control and Status bits for the following:

* Enable

» Output

» Output polarity

» Hysteresis enable

» Timer1 output synchronization

The CMxCONT1 register (see Register 38-2) contains
Control bits for the following:

* Interrupt on positive/negative edge enables

The CMxPCH and CMxNCH registers are used to
select the positive and negative input channels,
respectively.

38.2.1 COMPARATOR ENABLE

Setting the EN bit of the CMxCONO register enables
the comparator for operation. Clearing the EN bit
disables the comparator resulting in minimum current
consumption.

38.2.2 COMPARATOR OUTPUT

The output of the comparator can be monitored by
reading either the CxOUT bit of the CMxCONO register
or the CxOUT bit of the CMOUT register.

The comparator output can also be routed to an
external pin through the RxyPPS register (Register 17-2).
The corresponding TRIS bit must be clear to enable the
pin as an output.

Note 1: The internal output of the comparator is
latched with each instruction cycle.
Unless otherwise specified, external
outputs are not latched.

38.2.3 COMPARATOR OUTPUT POLARITY

Inverting the output of the comparator is functionally
equivalent to swapping the comparator inputs. The
polarity of the comparator output can be inverted by
setting the POL bit of the CMxCONO register. Clearing
the POL bit results in a noninverted output.

Table 38-1 shows the output state versus input
conditions, including polarity control.

TABLE 38-1: COMPARATOR OUTPUT
STATE VS. INPUT

CONDITIONS
Input Condition POL CxOUT
CxVN > CxVP 0 0
CxVN < CxVP 0 1
CxVN > CxVP 1 1
CxVN < CxVP 1 0
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39.10 Register Definitions: HLVD Control

Long bit name prefixes for the HLVD peripheral is
shown in Table 39-1. Refer to Section 1.3.2.2 “Long
Bit Names” for more information.

TABLE 39-1:
Peripheral Bit Name Prefix
HLVD HLVD

REGISTER 39-1: HLVDCONO: HIGH/LOW-VOLTAGE DETECT CONTROL REGISTER 0

R/W-0/0 U-0 R-x R-x u-0 u-0 R/W-0/0 R/W-0/0
EN — ouT RDY — = INTH INTL
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 EN: High/Low-voltage Detect Power Enable bit

1 = Enables HLVD, powers up HLVD circuit and supporting reference circuitry
0 = Disables HLVD, powers down HLVD and supporting circuitry

bit 6 Unimplemented: Read as ‘0’
bit 5 OUT: HLVD Comparator Output bit

1 = Voltage < selected detection limit (HLVDL<3:0>)
0 = Voltage > selected detection limit (HLVDL<3:0>)

bit 4 RDY: Band Gap Reference Voltages Stable Status Flag bit

1 = Indicates HLVD Module is ready and output is stable
0 = Indicates HLVD Module is not ready

bit 3-2 Unimplemented: Read as ‘0’
bit 1 INTH: HLVD Positive going (High Voltage) Interrupt Enable

1 = HLVDIF will be set when voltage > selected detection limit (SEL<3:0>)
0 = HLVDIF will not be set

bit 0 INTL: HLVD Negative going (Low Voltage) Interrupt Enable

1 = HLVDIF will be set when voltage < selected detection limit (SEL<3:0>)
0 = HLVDIF will not be set
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44.2 Standard Operating Conditions

The standard operating conditions for any device are defined as:
Operating Voltage: VDDMIN < VDD < VDDMAX
Operating Temperature:  TA_MIN < TA < TA_MAX
VDD — Operating Supply Voltage(!)
PIC18(L)F26/27/45/46/47/55/56/57K42
VDDMIN (Fosc < 16 MHz)
VDDMIN (Fosc < 32 MHz)
VDDMIN (Fosc < 64 MHz)
WDDIMAX ..ttt ettt ettt eab e sht e et e bt et e e eh et £kt e bt e ea b e e Re e eh bt e Re e e ane e b e e eabeebeennneeneenaneea
PIC18F26/45/46/55/56K42

VDDMIN (Fosc < 64 MHz)

[V 4] Y .3 TP U USRI

TA — Operating Ambient Temperature Range
Industrial Temperature

Note 1: See Parameter Supply Voltage, DS Characteristic/srf\s\upay\\/cmqge. I

&
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44.3 DC Characteristics
TABLE 44-1: SUPPLY VOLTAGE

PIC18(L)F26/27/45/46/47/55/56/57K42

Standard Operating Conditions (unless otherwise stated)

PIC18F26/45/46/55/56K42

1 Datain “Typ.” column is at 3.0V, 25°C unless

only and are not tested.

Note 1: This is the limit to which VDD can be loywered.in
2: See Figure 44-3, POR and POR REARM w4
3: See Table 44-13 for BOR and LPBOR trip.poi

T
W/
&

without lo

Pa";'(a)m. Sym. Characteristic Min. | Typ.t | Max. | Units Conditions
Supply Voltage
D002 VDD 18 | — 3.6 V |Fosc < 16 MHz /A\
25 — 3.6 V  |Fosc > 32 MHz
2.7 — 3.6 V  |Fosc > 64 MHz
D002 |VDD 23 | — 55 V  |Fosc <16 MHz N
25 = 55 V  |Fosc>32MH
27 | — | 55 | V |Fosc> 64)/@;1\
RAM Data Retention(?) / / L\
D003  |VDR 15 | — | — | V_|Device inSleeg mode—
D003 |VDR 1.7 | — | — | V |Devicein Sieep made
Power-on Reset Release Voltage(z) \)
D004 |VPOR — |16 | — | VvV |BORerLPBORgisabled®
D004 |VPOR — [ 16 | — | v |BORofLPBOR disabled®
Power-on Reset Rearm Voltage(z)
D005 | VPORR — [ 08 | — [N\V\|BORYrLPBOR disabled®
D005 | VPORR — | 15 | £&——V"|BOR or LPBOR disabled®
VDD Rise Rate to ensure internal Power-on Reset signal(z)
D006 | SvbD 0.05 | —<{|[\— “.VIms |BOR or LPBOR disabled®
D006 | Svop 005 | ~ [\—\_| V/mg|BOR or LPBOR disabled®

stated@sa parameters are for design guidance

sing RAM data.
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TABLE 44-7:

MEMORY PROGRAMMING SPECIFICATIONS

Standard Operating Conditions (unless otherwise stated)

Pi{jm Sym. Characteristic Min. Typt Max. | Units Condi%ns
Data EEPROM Memory Specifications \ \
MEM20 | Ep DataEE Byte Endurance 100k — — | Ew [-40°C < hs+85C\
MEM21 | Tp ret | Characteristic Retention — 40 — Year |Provide
specifications are violate
MEM22 | Np rer | Total Erase/Write Cycles before ™ 10M — E/W | -40°C < TAL +60°C
Refresh 500k — — {49°C JTak +85°C
MEM23 | Vp rw | VDD for Read or Erase/Write VDDMIN — VDDMAX \ ~
operation
MEM24 | Tp gew |Byte Erase and Write Cycle Time — 4.0 5.0 ms
Program Flash Memory Specifications (
MEM30 | Ep Memory Cell Endurance 10k — — E /—@ Ta < +85°C
(Note 1)
MEM32 | Tp ret | Characteristic Retention — 40 — Ye Provided no other
specifications are violated
MEM33 | Vp rp | VDD for Read operation VDDMIN /\@A v
MEM34 | Vp gew | VDD for Row Erase or Write VDDMIN veamax |V
operation
MEMB35 | Tp gew | Self-Timed Row Erase or Self-Timed — \20\ \% ms
Write

1 Datain “Typ” column is at 3.0V, 25°C unless oth

not tested.

Note 1:

Memory Cell Endurance for the Program pfem
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