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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
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8-Bit
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12C, LINbus, SPI, UART/USART
Brown-out Detect/Reset, LVD, POR, PWM, WDT
25

128KB (64K x 16)

FLASH

1K x 8

3.6Kx 8

2.3V ~ 5.5V

A/D 24x10b; D/A 1x5b

Internal

-40°C ~ 85°C (TA)

Surface Mount

28-S0IC (0.295", 7.50mm Width)
28-S0IC
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PIC18(L)F27/47K40
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PIC18(L)F24K40 | (1) | 16k | 1024 | 256 | 25 | 4 2 24 1 1 (22|1]3 Y [ Y[1[1]|Y|Y]|]Y]|I
PIC18(L)F25K40 | (1) | 32k | 2048 | 256 | 25 | 4 2 24 1 1 12213 Y | Y[ 1[1]|Y[Y][Y]]I
PIC18(L)F26K40 | (2) | 64k | 3728 [ 1024 | 25 | 4 2 24 1 1 12213 Y |[Y|[2|2|Y|[Y[Y]]I
PIC18(L)F27K40 | (3) | 128k | 3728 [ 1024 | 25 | 4 2 24 1 1122113 Y |[Y|[2]|2|Y|Y]|[Y]I
PIC18(L)F45K40 | (2) | 32k | 2048 | 256 | 36 | 4 2 35 1 1 (22|1]3 Y [Y|[2|2|Y|Y]|Y]|I
PIC18(L)F46K40 | (2) | 64k | 3728 [ 1024 | 36 | 4 2 35 1 1 (22|1]3 Y [Y|[2|2|Y|Y]|Y]|I
PIC18(L)F47K40 | (3) | 128k | 3728 | 1024 | 36 | 4 2 35 1 1 122|113 Y [Y|2|2|Y|Y]|Y]|I
Note 1: Debugging Methods: (I) — Integrated on Chip.

Data Sheet Index: (Unshaded devices are described in this document.)

1. DS40001843
2. DS40001816
3. DS40001844

PIC18(L)F24/25K40 Data Sheet, 28-Pin, 8-bit Flash Microcontrollers
PIC18(L)F26/45/46K40 Data Sheet, 28/40/44-Pin, 8-bit Flash Microcontrollers
PIC18(L)F27/47K40 Data Sheet, 28/40/44-Pin, 8-bit Flash Microcontrollers

Note:  For other small form-factor package availability and marking information, please visit
http://www.microchip.com/packaging or contact your local sales office.
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PIC18(L)F27/47K40

REGISTER 5-2: CLKRCLK: CLOCK REFERENCE CLOCK SELECTION MUX
uU-0 uU-0 uU-0 uU-0 uU-0 R/W-0/0 R/W-0/0 R/W-0/0
— — — — — CLK<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
bit 7-3 Unimplemented: Read as ‘0’
bit 2-0 CLK<2:0>: CLKR Clock Selection bits

111 = Unimplemented

110 = Unimplemented

101 = Unimplemented

100 = SOSC

011 = MFINTOSC (500 kHz)
010 = LFINTOSC (31 kHz)
001 = HFINTOSC

000 =FOSC
TABLE 5-2: SUMMARY OF REGISTERS ASSOCIATED WITH CLOCK REFERENCE OUTPUT
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Register
on Page
CLKRCON EN — — DC<1:0> DIV<2:0> 56
CLKRCLK — — — — — CLK<2:0> 57
PMDO SYSCMD | FVRMD | HLVDMD | CRCMD | SCANMD NVMMD CLKRMD IOCMD 68
RxyPPS — — = RxyPPS<4:0> 218
Legend: — =unimplemented, read as ‘0’. Shaded cells are not used by the CLKR module.

© 2016-2017 Microchip Technology Inc.
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PIC18(L)F27/47K40

6.1.2 INTERRUPTS DURING DOZE

If an interrupt occurs and the Recover-On-Interrupt bit
is clear (ROl =0) at the time of the interrupt, the
Interrupt Service Routine (ISR) continues to execute at
the rate selected by DOZE<2:0>. Interrupt latency is
extended by the DOZE<2:0> ratio.

If an interrupt occurs and the ROI bit is set (ROl = 1) at
the time of the interrupt, the DOZEN bit is cleared and
the CPU executes at full speed. The prefetched instruc-
tion is executed and then the interrupt vector sequence
is executed. In Figure 6-1, the interrupt occurs during
the 2" instruction cycle of the Doze period, and imme-
diately brings the CPU out of Doze. If the Doze-On-Exit
(DOE) bit is set (DOE = 1) when the RETFIE operation
is executed, DOZEN is set, and the CPU executes at
the reduced rate based on the DOZE<2:0> ratio.
EXAMPLE 6-1: DOZE SOFTWARE
EXAMPLE

// Mai nline operation
bool somet hi ngToDo = FALSE:
voi d main()

{
initializeSystem);
/| DOZE = 64:1 (for exanple)
/[l RO = 1;
GE =1, // enable interrupts
while (1)
{
/1 1f ADC conpl eted, process data
i f (sonethi ngToDo)
{
doSonet hi ng();
DOZEN = 1; // resune | ow power
}
}
}

// Data interrupt handler
void interrupt()

{
/!l DOZEN = 0 because RO =1
if (ADF)
{
somet hi ngToDo = TRUE;
DOE = 0; // nmake nmin() go fast
ADIF = 0;
}
/'l else check other interrupts...
if (TMROIF)
{
timerTick++;
DOE = 1; // nake main() go slow
TMROI F = 0;
}
}

6.2 Sleep Mode

Sleep mode is entered by executing the SLEEP
instruction, while the Idle Enable (IDLEN) bit of the
CPUDOCZE register is clear (IDLEN = 0).

Upon entering Sleep mode, the following conditions
exist:

1. WDT will be cleared but keeps running if
enabled for operation during Sleep

2. The PD bit of the STATUS register is cleared
(Register 10-2)

3. The TO bit of the STATUS register is set
(Register 10-2)

4. The CPU clock is disabled

5. LFINTOSC, SOSC, HFINTOSC and ADCRC
are unaffected and peripherals using them may
continue operation in Sleep.

6. 1/O ports maintain the status they had before
Sleep was executed (driving high, low, or high-
impedance)

7. Resets other than WDT are not affected by
Sleep mode

Refer to individual chapters for more details on
peripheral operation during Sleep.

To minimize current consumption, the following
conditions should be considered:

- 1/0 pins should not be floating

- External circuitry sinking current from 1/0 pins

- Internal circuitry sourcing current from 1/O
pins

- Current draw from pins with internal weak
pull-ups

- Modules using any oscillator

I/O pins that are high-impedance inputs should be
pulled to VDD or Vss externally to avoid switching
currents caused by floating inputs.

Examples of internal circuitry that might be sourcing
current include modules such as the DAC and FVR
modules. See Section 30.0 “5-Bit Digital-to-Analog
Converter (DAC) Module” and Section 28.0 “Fixed
Voltage Reference (FVR)” for more information on
these modules.

© 2016-2017 Microchip Technology Inc.
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PIC18(L)F27/47K40

9.0 WINDOWED WATCHDOG
TIMER (WWDT)

The Watchdog Timer (WDT) is a system timer that
generates a Reset if the firmware does not issue a
CLRWDT instruction within the time-out period. The
Watchdog Timer is typically used to recover the system
from unexpected events. The Windowed Watchdog
Timer (WWDT) differs in that CLRWDT instructions are
only accepted when they are performed within a
specific window during the time-out period.

The WWDT has the following features:

» Selectable clock source
* Multiple operating modes
- WWDT is always on
- WWDT is off when in Sleep
- WWDT is controlled by software
- WWDT is always off

» Configurable time-out period is from 1 ms to 256s
(nominal)

+ Configurable window size from 12.5% to 100% of
the time-out period

* Multiple Reset conditions

© 2016-2017 Microchip Technology Inc. Preliminary
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PIC18(L)F27/47K40

REGISTER 9-2: WDTCON1: WATCHDOG TIMER CONTROL REGISTER 1

U-0 RWE)-g/q RWE)-g/q(" RWE)-g/gM uU-0 RW@#-g/q@ RW@-g/q@ RW@#)-g/q@
- WDTCS<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 WDTCS<2:0>: Watchdog Timer Clock Select bits
111 = Reserved

010 = Reserved

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 <. 0> Window delay Window opening
Percent of time Percent of time
111 N/A 100
110 12.5 87.5
101 25 75
100 37.5 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 WDTCS<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: If WDTCWS<2:0>in CONFIG3H # 111, these bits are read-only.

© 2016-2017 Microchip Technology Inc. Preliminary DS40001844C-page 86



PIC18(L)F27/47K40

TABLE 10-5: REGISTER FILE SUMMARY FOR PIC18(L)F27/47K40 DEVICES (CONTINUED)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 %‘g%
F26h ANSELD® ANSELD7 | ANSELD6 | ANSELD5 | ANSELD4 | ANSELD3 | ANSELD2 | ANSELD1 | ANSELDO | 11111111
F25h wpuD®@ WPUD7 WPUD6 WPUD5 WPUD4 WPUD3 WPUD2 WPUD1 WPUDO 00000000
F24h ODCOND® oDCD7 ODCD6 0ODCD5 ODCD4 0oDCD3 0oDCD2 oDCD1 ODCDO 00000000
F23h SLRCOND? SLRD7 SLRD6 SLRD5 SLRD4 SLRD3 SLRD2 SLRD1 SLRDO 11111111
F22h INLVLD(?) INLVLD? INLVLD6 | INLVLD5 INLVLD4 INLVLD3 INLVLD2 INLVLD1 INLVLDO 10000000
F21h ANSELC ANSELC7 | ANSELC6 | ANSELC5 | ANSELC4 | ANSELC3 | ANSELC2 | ANSELC1 | ANSELCO | 11111111
F20h WPUC WPUC7 WPUC6 WPUC5 WPUC4 WPUC3 WPUC2 WPUCH1 WPUCO 00000000
F1Fh ODCONC oDcC7 0oDCC6 oDcC5 oDCC4 oDce3 oDCC2 obpcc 0DCCO 00000000
F1Eh SLRCONC SLRC7 SLRC6 SLRC5 SLRC4 SLRC3 SLRC2 SLRC1 SLRCO 11111111
F1Dh INLVLC INLVLC7 INLVLC6 | INLVLC5 INLVLC4 INLVLC3 INLVLC2 INLVLC1 INLVLCO 11111111
F1Ch loccP I0CCP7 I0CCP6 IOCCP5 IOCCP4 IOCCP3 I0CCP2 IOCCP1 I0CCPO 00000000
F1Bh IOCCN IOCCN7 IOCCN6 IOCCN5 IOCCN4 IOCCN3 IOCCN2 IOCCN1 IOCCNO 00000000
F1Ah IOCCF IOCCF7 IOCCF6 IOCCF5 IOCCF4 IOCCF3 IOCCF2 IOCCF1 IOCCF0 00000000
F19h ANSELB ANSELB7 | ANSELB6 | ANSELB5 | ANSELB4 | ANSELB3 | ANSELB2 | ANSELB1 | ANSELBO | 11111111
F18h WPUB WPUB? WPUB6 WPUBS5 WPUB4 WPUB3 WPUB2 WPUB1 WPUBO 00000000
F17h ODCONB ODCB? ODCB6 ODCB5 ODCB4 oDCB3 ODCB2 ODCB1 ODCBO 00000000
F16h SLRCONB SLRB7 SLRB6 SLRB5 SLRB4 SLRB3 SLRB2 SLRB1 SLRBO 11111111
F15h INLVLB INLVLB7 INLVLB6 | INLVLB5 INLVLB4 INLVLB3 INLVLB2 INLVLB1 INLVLBO 11111111
F14h IOCBP IOCBP7 IOCBP6 IOCBP5 IOCBP4 I0OCBP3 IOCBP2 IOCBP1 I0CBPO 00000000
F13h IOCBN IOCBN7 IOCBN6 IOCBN5 IOCBN4 IOCBN3 IOCBN2 IOCBN1 IOCBNO 00000000
F12h IOCBF IOCBF7 IOCBF6 IOCBF5 IOCBF4 IOCBF3 IOCBF2 IOCBF1 IOCBFO 00000000
F11h ANSELA ANSELA7 | ANSELA6 | ANSELA5 | ANSELA4 | ANSELA3 | ANSELA2 | ANSELA1 | ANSELAO | 11111111
F10h WPUA WPUA7 WPUA6 WPUAS5 WPUA4 WPUA3 WPUA2 WPUA1 WPUAO 00000000
FOFh ODCONA ODCA7 ODCA6 ODCA5 ODCA4 ODCA3 ODCA2 ODCA1 ODCAO 00000000
FOEh SLRCONA SLRA7 SLRA6 SLRA5 SLRA4 SLRA3 SLRA2 SLRA1 SLRAO 11111111
FODh INLVLA INLVLA7 INLVLA6 | INLVLA5 INLVLA4 INLVLA3 INLVLA2 INLVLA1 INLVLAO 11111111
FOCh IOCAP IOCAP7 IOCAP6 IOCAP5 IOCAP4 IOCAP3 IOCAP2 IOCAP1 IOCAPO 00000000
FOBh IOCAN IOCAN? IOCANG IOCANS5 IOCAN4 IOCAN3 IOCAN2 IOCAN1 IOCANO 00000000
FOAh IOCAF IOCAF7 IOCAF6 IOCAF5 IOCAF4 IOCAF3 IOCAF2 IOCAF1 IOCAFO 00000000
FO9h RE2PPS() — — — RE2PPS<4:0> ---00000
FO8h RE1PPS(®) — — — RE1PPS<4:0> ---00000
FO7h REOPPS(®) — — — REOPPS<4:0> ---00000
FO6h RD7PPS®@ — — — RD7PPS<4:0> ---00000
FO5h RD6PPS®) — — — RD6PPS<4:0> ---00000
FO4h RD5PPS®) — — — RD5PPS<4:0> ---00000
FO3h RD4PPS®) — — — RD4PPS<4:0> ---00000
F02h RD3PPS® — — — RD3PPS<4:0> ---00000
FO1h RD2PPS®@ — — — RD2PPS<4:0> ---00000
FOOh RD1PPS® — — — RD1PPS<4:0> ---00000
Legend: X = unknown, u = unchanged, — = unimplemented, g = value depends on condition

Note 1: Not available on LF devices.

2:

Not available on PIC18(L)F27K40 (28-pin variants).
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PIC18(L)F27/47K40

REGISTER 14-5: PIR3: PERIPHERAL INTERRUPT REQUEST (FLAG) REGISTER 3

R-0/0 R-0/0 R-0/0 R-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
RC2IF TX2IF RC1IF TX1IF | BCL2IF | sSSP2IF | BCLIIF SSP1IF
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 RC2IF: EUSART2 Receive Interrupt Flag bit

1 = The EUSART2 receive buffer, RC1REG, is full (cleared by reading RC2REG)
0 = The EUSART2 receive buffer is empty
bit 6 TX2IF: EUSART2 Transmit Interrupt Flag bit
1 = The EUSART2 transmit buffer, TX2REG, is empty (cleared by writing TX2REG)
0 = The EUSART2 transmit buffer is full
bit 5 RC1IF: EUSART1 Receive Interrupt Flag bit
1 = The EUSART1 receive buffer, RC1REG, is full (cleared by reading RC1REG)
0 = The EUSART1 receive buffer is empty
bit 4 TX1IF: EUSART1 Transmit Interrupt Flag bit
1 = The EUSART1 transmit buffer, TX1REG, is empty (cleared by writing TX1REG)
0 = The EUSART1 transmit buffer is full
bit 3 BCL2IF: MSSP2 Bus Collision Interrupt Flag bit
1 = A bus collision has occurred while the MSSP2 module configured in I2C master was transmitting
(must be cleared in software)
0 = No bus collision occurred
bit 2 SSP2IF: Synchronous Serial Port 2 Interrupt Flag bit
1 = The transmission/reception is complete (must be cleared in software)
0 = Waiting to transmit/receive
bit 1 BCL1IF: MSSP1 Bus Collision Interrupt Flag bit
1 = A bus collision has occurred while the MSSP1 module configured in I°C master was transmitting
(must be cleared in software)
0 = No bus collision occurred
bit 0 SSP1IF: Synchronous Serial Port 1 Interrupt Flag bit

1 = The transmission/reception is complete (must be cleared in software)
0 = Waiting to transmit/receive

© 2016-2017 Microchip Technology Inc. Preliminary DS40001844C-page 174



PIC18(L)F27/47K40

REGISTER 14-19: IPR1: PERIPHERAL INTERRUPT PRIORITY REGISTER 1

R/W-1/1 R/W-1/1 U-0 uU-0 uU-0 uU-0 R/W-1/1 R/W-1/1
OSCFIP CSWIP — — — — ADTIP ADIP
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 OSCFIP: Oscillator Fail Interrupt Priority bit

1 = High priority
0 = Low priority
bit 6 CSWIP: Clock-Switch Interrupt Priority bit
1 = High priority
0 = Low priority
bit 5-2 Unimplemented: Read as ‘0’
bit 1 ADTIP: ADC Threshold Interrupt Priority bit
1 = High priority
0 = Low priority
bit 0 ADIP: ADC Interrupt Priority bit
1 = High priority
0 = Low priority

© 2016-2017 Microchip Technology Inc. Preliminary DS40001844C-page 188



PIC18(L)F27/47K40

TABLE 14-1: SUMMARY OF REGISTERS ASSOCIATED WITH INTERRUPTS

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Esggzt;;
INTCON GIE/GIEH PEIE/GIEL IPEN — — INT2EDG INT1EDG INTOEDG 170
PIEO — — TMROIE IOCIE — INT2IE INT1IE INTOIE 179
PIE1 OSCFIE CSWIE — — — — ADTIE ADIE 180
PIE2 HLVDIE ZCDIE — — — — C2IE C1IE 181
PIE3 RC2IE TX2IE RC1IE TX1IE BCL2IE SSP2IE BCL1IE SSP1IE 182
PIE4 — — TMRGIE TMRSIE TMR4IE TMR3IE TMR2IE TMR1IE 183
PIES — — — — — TMR5GIE TMR3GIE TMR1GIE 184
PIE6 — — — — — — CCP2IE CCP1IE 185
PIE7 SCANIE CRCIE NVMIE — — — — CWG1IE 186
PIRO — — TMROIF IOCIF — INT2IF INT1IF INTOIF 171
PIR1 OSCFIF CSWIF — — — — ADTIF ADIF 172
PIR2 HLVDIF ZCDIF — — — — C2IF C1IF 173
PIR3 RC2IF TX2IF RC1IF TX1IF BCL2IF SSP2IF BCL1IF SSP1IF 174
PIR4 — — TMRG6IF TMRS5IF TMR4IF TMR3IF TMR2IF TMR1IF 175
PIR5 — — — — — TMR5GIF TMR3GIF TMR1GIF 176
PIR6 — — — — — — CCP2IF CCP1IF 177
PIR7 SCANIF CRCIF NVMIF — — — — CWGH1IF 178
IPRO — — TMROIP I0CIP — INT2IP INT1IP INTOIP 187
IPR1 OSCFIP CSWIP — — — — ADTIP ADIP 188
IPR2 HLVDIP ZCDIP — — — — C2IP C1IP 189
IPR3 RC2IP TX2IP RC1IP TX1IP BCL2IP SSP2IP BCL1IP SSP1IP 190
IPR4 — — TMRG6IP TMRS5IP TMR4IP TMR3IP TMR2IP TMR1IP 191
IPR5 — — — — — TMR5GIP TMR3GIP TMR1GIP 192
IPR6 — — — — — — CCP2IP CCP1IP 193
IPR7 SCANIP CRCIP NVMIP — — — — CWG1IP 194
Legend: — = unimplemented locations, read as ‘0’. Shaded bits are not used for Interrupts.
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REGISTER 15-4: ANSELx: 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
ANSELX7 ANSELXx6 ANSELXx5 ANSELx4 ANSELx3 ANSELx2 ANSELXx1 ANSELx0
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

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

bit 7-0 ANSELXx<7:0>: Analog Select on Pins Rx<7:0>

1 = Digital Input buffers are disabled.
0= ST and TTL input devices are enabled

TABLE 15-5: ANALOG SELECT PORT REGISTERS

Device
Name 28 40/44 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Pins | Pins

ANSELA X X ANSELA7 | ANSELA6 | ANSELA5 | ANSELA4 | ANSELA3 | ANSELA2 | ANSELA1 | ANSELAO
ANSELB X X ANSELB7 | ANSELB6 | ANSELB5 | ANSELB4 | ANSELB3 | ANSELB2 | ANSELB1 | ANSELBO
ANSELC X X ANSELC7 | ANSELC6 | ANSELC5 | ANSELC4 | ANSELC3 | ANSELC2 | ANSELC1 | ANSELCO
ANSELD X — — — — — — — —

X ANSELD7 | ANSELD6 | ANSELD5 | ANSELD4 | ANSELD3 | ANSELD2 | ANSELD1 | ANSELDO
ANSELE X — — — — — — — —

X — — — — — ANSELE2 | ANSELE1 | ANSELEO
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20.5.6 EDGE-TRIGGERED ONE-SHOT
MODE

The Edge-Triggered One-Shot modes start the timer
on an edge from the external signal input, after the ON
bit is set, and clear the ON bit when the timer matches
the PRx period value. The following edges will start the
timer:

* Rising edge (MODE<4:0> = 01001)

* Falling edge (MODE<4:0> = 01010)

* Rising or Falling edge (MODE<4:0> =01011)

FIGURE 20-9:

If the timer is halted by clearing the ON bit then another
TMRx_ers edge is required after the ON bit is set to
resume counting. Figure 20-9 illustrates operation in
the rising edge One-Shot mode.

When Edge-Triggered One-Shot mode is used in con-
junction with the CCP then the edge-trigger will activate
the PWM drive and the PWM drive will deactivate when
the timer matches the CCPRx pulse width value and
stay deactivated when the timer halts at the PRx period
count match.

EDGE-TRIGGERED ONE-SHOT MODE TIMING DIAGRAM (MODE = 01001)

Rev. 10-0002008
5/19/2016

MODE

0b01001

TMRx_clk

PRx

5 |

BSF BCF,

Instruction‘® BSF

oN |

CCP_pset ﬂ

I
TMRx_ersg,—\—‘ \—‘

™R 0 f1)2]3f4)s]

TMRx_postscaled ‘

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.

20.5.7 EDGE-TRIGGERED HARDWARE
LIMIT ONE-SHOT MODE

In Edge-Triggered Hardware Limit One-Shot modes
the timer starts on the 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. The counter will resume counting
automatically two clocks after all subsequent external
Reset edges. Edge triggers are as follows:
* Rising edge start and Reset
(MODE<4:0>=01100)

» Falling edge start and Reset
(MODE<4:0> =01101)

The timer resets and clears the ON bit when the timer
value matches the PRx period value. External signal
edges will have no effect until after software sets the
ON bit. Figure 20-10 illustrates the rising edge hard-
ware limit one-shot operation.

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
drive will deactivate when the timer matches the
CCPRXx pulse-width value and stay deactivated until
the timer halts at the PRx period match unless an exter-
nal signal edge resets the timer before the match
occurs.
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TABLE 26-4: SUMMARY OF REGISTERS ASSOCIATED WITH 12C OPERATION

Reset
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Values
on Page

INTCON GIE/GIEH | PEIE/GIEL | IPEN - - INT2EDG | INT1EDG | INTOEDG 170
PIE3 RC2IE TX2IE RC1IE TX1IE BCL2IE | SSP2IE BCL1IE SSP1IE 182
PIR3 RC2IF TX2IF RC1IF TX1IF BCL2IF | SSP2IF BCL1IF SSP1IF 174
IPR3 RC2IP TX2IP RC1IP TX1IP BCL2IP | SSP2IP BCL1IP SSP1IP 190
RxyPPS — — — RxyPPS<4:0> 218
SSPXADD ADD<7:0> 340
SSPXBUF BUF<7:0> 336*
SSPxXCLKPPS — — — SSPCLKPPS<4:0> 216
SSPXCON1 WCOL SSPOV SSPEN CKP SSPM<3:0> 338
SSPXCON2 GCEN ACKSTAT | ACKDT | ACKEN RCEN PEN RSEN SEN 355
SSPXCON3 ACKTIM PCIE SCIE BOEN SDAHT | SBCDE AHEN DHEN 339
SSPxDATPPS = = = SSPDATPPS<4:0> 216
SSPXMSK MSK<7:0> 357
SSPXSTAT SMP CKE D/A P S RW UA BF 337

Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used by the MSSP module in IC mode.
* Page provides register information.
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REGISTER 31-4:

ADCON3: ADC CONTROL REGISTER 3

u-0

R/W-0/0

R/W-0/0

R/W-0/0

R/W/HC-0 R/W-0/0

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

ADCALC<2:0>

ADSOI

ADTMD<2:0>

bit 7

bit 0

Legend:

R = Readable bit
u = Bit is unchanged

W = Writable bit
x = Bit is unknown

U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bitis cleared HC = Bit is cleared by hardware
bit 7 Unimplemented: Read as ‘0’
bit 6-4 ADCALC<2:0>: ADC Error Calculation Mode Select bits

bit 3

bit 2-0

Note 1:
2:
3:

Action During 1st Precharge Stage
ADCALC ADDSEN =0 ADDSEN =1 CVD Application
Single-Sample Mode | Double-Sample Mode!")

111 Reserved Reserved Reserved

110 Reserved Reserved Reserved

101 ADLFTR-ADSTPT ADFLTR-ADSTPT Averageffiltered value vs.
setpoint

100 ADPREV-ADFLTR ADPREV-ADFLTR First derivative of filtered
value(® (negative)

011 Reserved Reserved Reserved

010 ADRES-ADFLTR (ADRES-ADPREV)-ADFLTR | Actual result vs.
averaged/filtered value

001 ADRES-ADSTPT | (ADRES-ADPREV)-ADSTPT | Actual result vs.setpoint

000 ADRES-ADPREV ADRES-ADPREV First derivative of single
measurement(?)
Actual CVD result in CVD
mode(?

ADSOI: ADC Stop-on-Interrupt bit
If ADCONT = 1:

1 = ADGO is cleared when the threshold conditions are met, otherwise the conversion is retriggered
0 = ADGO is not cleared by hardware, must be cleared by software to stop retriggers
ADTMD<2:0>: Threshold Interrupt Mode Select bits
111 = Interrupt regardless of threshold test results
110 = Interrupt if ADERR>ADUTH
101 = Interrupt if ADERR<ADUTH
100 = Interrupt if ADERR<ADLTH or ADERR>ADUTH
011 = Interrupt if ADERR>ADLTH and ADERR<ADUTH
010 = Interrupt if ADERR=ADLTH
001 = Interrupt if ADERR<ADLTH
000 = Never interrupt

When ADPSIS = 0, the value of ADRES-ADPREYV) is the value of (S2-S1) from Table 31-3.
When ADPSIS =0
When ADPSIS = 1.
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REGISTER 31-30: ADUTHH: ADC UPPER THRESHOLD HIGH BYTE REGISTER

R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x
ADUTH<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 ADUTH<15:8>: ADC Upper Threshold MSB. ADLTH and ADUTH are compared with ADERR to set

the ADUTHR and ADLTHR bits of ADSTAT. Depending on the setting of ADTMD, an interrupt may be
triggered by the results of this comparison.

REGISTER 31-31: ADUTHL: ADC UPPER THRESHOLD LOW BYTE REGISTER

R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x
ADUTH<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

ADUTH<7:0>: ADC Upper Threshold LSB. ADLTH and ADUTH are compared with ADERR to set the
ADUTHR and ADLTHR bits of ADSTAT. Depending on the setting of ADTMD, an interrupt may be
triggered by the results of this comparison.
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TABLE 32-3: SUMMARY OF REGISTERS ASSOCIATED WITH COMPARATOR MODULE
Reset
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Values
on page
CMxCONO EN ouT — POL — — HYS SYNC 468
CMxCON1 — — — — — — CxINTP CxINTN 469
CMxNCH — — — — — NCH<2:0> 469
CMxPCH — — — — — PCH<2:0> 470
CMOUT — — — — — — MC20UT MC10UT 470
FVRCON FVREN FVRRDY TSEN TSRNG CDAFVR<1:0> ADFVR<1:0> 423
INTCON GIE/GIEH | PEIE/GIEL IPEN — — INT2EDG INT1EDG INTOEDG 170
PIR2 HLVDIF ZCDIF — — — — C2IF C1IF 173
PIE2 HLVDIE ZCDIE — — — — C2IE C1IE 181
IPR2 HLVDIP ZCDIP — — — — C2IP C1IP 189
PMD2 — DACMD ADCMD — — CMP2MD CMP1MD ZCDMD 70
RxyPPS — — — RxyPPS<4:0> 218
Legend: — = unimplemented, read as ‘0’. Shaded cells are unused by the comparator module.
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SUBFSR Subtract Literal from FSR SUBULNK  Subtract Literal from FSR2 and Return
Syntax: SUBFSR f, k Syntax: SUBULNK k
Operands: 0<k<63 Operands: 0<k<63
fel[0,1,2] Operation: FSR2 —k — FSR2
Operation: FSR(f) — k - FSRf (TOS) » PC
Status Affected: None Status Affected: None
Encoding: |1110 [1001 [ffkk |[kkkk | Encoding: | 1110 | 1001 [ 1ikk | kkkk
Description: The 6-bit literal 'k’ is subtracted from Description: The 6-bit literal 'k’ is subtracted from the
the contents of the FSR specified by contents of the FSR2. A RETURN is then
‘f. executed by loading the PC with the TOS.
Words: 1 The instruction takes two cycles to
Cycles: 1 execute; a NOP is performed during the
. second cycle.
Q Cycle Activity: This may be thought of as a special case of
Q1 Q2 Q3 Q4 the SUBFSR instruction, where f = 3 (binary
Decode Read Process Write to ‘11’); it operates only on FSR2.
register ‘f’ Data destination Words: 1
Cycles: 2
Example: SUBFSR 2, 23h Q Cycle Activity:
Before Instruction Q1 Q2 Q3 Q4
FSR2 = 03FFh Decode Read Process Write to
After Instruction register ‘f’ Data destination
FSR2 = 03DCh No No No No
Operation Operation Operation Operation
Example: SUBULNK 23h
Before Instruction
FSR2 = 03FFh
PC = 0100h
After Instruction
FSR2 = 03DCh
PC = (TOS)
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TABLE 37-14: ANALOG-TO-DIGITAL CONVERTER (ADC) CONVERSION TIMING SPECIFICATIONS

Standard Operating Conditions (unless otherwise stated)

P;‘:m Sym. Characteristic Min. Typt Max. | Units Conditions

AD20 |Tap |ADC Clock Period 1 — 9 us |Using Fosc as the ADC clock
source ADOCS =0

AD21 — 2 — us | Using FRC as the ADC clock
source ADOCS =1

AD22 |Tenv | Conversion Time(" — 11+ 3T1CY — | Tap |Setof GO/DONE bit to Clear of GO/
DONE bit

AD23 |Taca |Acquisition Time — 2 — us

AD24 |THcD |Sample and Hold Capacitor — — — us |Fosc-based clock source

Disconnect Time FRc-based clock source

Note

FIGURE 37-10:

*

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.
1: Does not apply for the ADCRC oscillator.

ADC CONVERSION TIMING (ADC CLOCK Fosc-BASED)

ADC Data >:<9>:<8>:<7>:<Eé;>l<3>'<2><1><0.><§
ADRES OLD_DATA é% )( éNEW_DATA
ADIF ( ] §<—1TCY
GO 4] ) | DONE
Sample E Sam;?li(ng Stopped —

AD131

—~1AD130i~—

))
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39.0 PACKAGING INFORMATION
Package Marking Information

28-Lead SPDIP (.300") Example
AT e B e e N e W e i B e B e s e M i Y e B AT e B e e i e B 2o B e B i B i M e M e B B
XXXXXXXXXXXXXXXXX PIC18F27K40
O XXXXXXXXXXXXXXXXX ISP (€3) O
R YYWWNNN R\ 1526017
| IPR I P B P B P P LY L B P B S B P B S R S B | | P B B S B e B S o o L LT LT LT B
28-Lead SOIC (7.50 mm) Example
LOOOOOOOA00Inn D000 0Lann
XXX XAXXXXXXX PIC18F27K40
XXXXXXXXAXXXXXXXXXXXX ISOe3)
XOXHXKXKXKXKXKXKXXXXXX Q 1526017
o R YYWWNNN o

IR R R MR R IR RIIR RN RIN]

28-Lead SSOP (5.30 mm) Example
IR ERRIRTRIARRTAR IR ARTRATRAY
XOOOKXXKXXKX PIC18F27K40
XIOOKHKXXKXXX ISS e
O S YYWWNNN O R 1526017

(i JUnuunuuny

Legend: XX..X Customer-specific information or Microchip part number
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
Www Week code (week of January 1 is week ‘01)
NNN Alphanumeric traceability code
@ Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.
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44-L ead Plastic Quad Flat, No Lead Package (ML) - 8x8 mm Body [QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

C1
X2
| EV —=] ’<7 |
44
f — G2
-—-— (100000000010
— | =
21 o o o o o |1
/ — oV
L9 0 o o o o g_
EV /
c2 Y2 gEg0 o o o o*=
f — — — G1
— 6 O O O | L
— — [
— © O O O [
— — ‘
| Y1 —f
I«— SILK SCREEN
—— X1
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width X2 6.60
Optional Center Pad Length Y2 6.60
Contact Pad Spacing C1 8.00
Contact Pad Spacing C2 8.00
Contact Pad Width (X44) X1 0.35
Contact Pad Length (X44) Y1 0.85
Contact Pad to Contact Pad (X40) | G1 0.30
Contact Pad to Center Pad (X44) G2 0.28
Thermal Via Diameter V 0.33
Thermal Via Pitch EV 1.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

Microchip Technology Drawing No. C04-2103C
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