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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

PIC

8-Bit

64MHz

12C, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, HLVD, POR, PWM, WDT
36

32KB (16K x 16)

FLASH

256 x 8

2K'x 8

2.3V ~ 5.5V

A/D 35x12b; D/A 1x5b
Internal

-40°C ~ 85°C (TA)

Surface Mount

44-VQFN Exposed Pad
44-QFN (8x8)
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TABLE 1: 28-PIN ALLOCATION TABLE (PIC18(L)F2XK42) (CONTINUED)
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RCO 1| 8 ANCO — — — — — — — T1cKI™ — — — — — locco | sosco
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SMTWIN1™
RC1 12| 9 ANC1 — — — — — — — — SMTSIG1M ccp2 — — — — 10CC1 SOSClI
RC2 13 | 10 ANC2 — — — — — — — — T5CKIM ccp1 — — — — 10CC2 —
RC3 14| 1 ANC3 — — — — | scL1@®4 | sckit — — T2INM — — — — — |10cc3 —
RC4 | 15 | 12 ANC4 — — — — | spa1@4 | spi® — — — — — — — — 10CC4 —
RC5 | 16 | 13 ANC5 — — — — — — — — T4INM — — — — — 10CC5 —
RC6 | 17 | 14 ANC6 — — — — — — crs1 — — — — — — — 10CC6 —
RC7 | 18 | 15 ANC7 — — — — — — Rx1" — — — — — — — 10CC7 —
RE3 1| 26 = = = = = = = = = = = = = = = I0CE3 MCLR
VPP
VbD 20 | 17 — — — — — — — — — — — — — — — — —
Vss 8, | 5, — = — = = — = = = — — = = = — = —
19 | 16
out® | — | — ADGRDA - - C10UT - SDA1 SS1 DTR1 DSM TMRO CCP1 CWG1A CLC10UT NCO CLKR - -
ADGRDB C20uUT SCL1 SCK1 RTS1 CCP2 CWG1B CLC20UT
SDA2 SDO1 TX1 CCP3 CWG1C CLC30UT
SCL2 DTR2 CCP4 CWG1D CLC40UT
RTS2 PWM50UT CWG2A
TX2 PWM6OUT CWG2B
PWM70OUT CWG2C
PWM8BOUT CWG2D
CWG3A
CWG3B
CWG3C
CWG3D
Note 1: This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTXx pins.
2: All output signals shown in this row are PPS remappable.
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.
4: These pins can be configured for 12C and SMB™ 3.0/2.0 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 12c specific or SMBUSs input buffer thresholds.
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PIC18(L)F26/27/45/46/47/55/56/57K42

5.74 FIXED VOLTAGE REFERENCE

DATA

The DIA stores measured FVR voltages for this device
in mV for the different buffer settings of 1x, 2x or 4x at
Program Memory locations 3F0030h to 3F003Bh. For
more information on the FVR, refer to Section 34.0
“Fixed Voltage Reference (FVR)”.

* FVRA1X stores the value of ADC FVR1 Output
voltage for 1x setting (in mV)

* FVRA2X stores the value of ADC FVR1 Output
Voltage for 2x setting (in mV)

* FVRA4X stores the value of ADC FVR1 Output
Voltage for 4x setting (in mV)

* FVRC1X stores the value of Comparator FVR2
output voltage for 2x setting (in mV)

* FVRC2X stores the value of Comparator FVR2
output voltage for 2x setting (in mV)

* FVRCA4X stores the value of Comparator FVR2
output voltage for 4x setting (in mV)

5.8

The Device Configuration Information (DCI) is a
dedicated region in the Program memory space
mapped from 3FFFOOh to 3FFF09h. The data stored in
these locations is read-only and cannot be erased.

Device Configuration Information

Refer to Table 5-4: Device Configuration Information
for PIC18(L)F26/27/45/55/46/47/56/57K42 for the
complete DCI table address and description. The DCI
holds information about the device which is useful for
programming and Bootloader applications.

The erase size is the minimum erasable unit in the
PFM, expressed as rows. The total device Flash
memory capacity is (Row Size * Number of rows)

TABLE 5-4: DEVICE CONFIGURATION INFORMATION FOR PIC18(L)F26/27/45/55/46/47/56/57K42
VALUE
ADDRESS Name DESCRIPTION UNITS
PIC18(L)F45/55K42 | PIC18(L)F26/46/56K42 | PIC18(L)F27/47/57K42
3F FFOOh-3F FFO1h | ERSIZ | Erase Row Size 64 64 64 Words
3F FF02h-3F FFO3h WLSIZ | Number of write latches per row 128 128 128 Bytes
3F FF04h-3F FF05h URSIZ | Number of User Rows 256 512 1024 Rows
3F FF06h-3F FFO7h | EESIZ | Data EEPROM memory size 256 1024 1024 Bytes
3F FF08h-3F FF09h | PCNT | Pin Count 4048 28/40(1)/48 28/40t)/48 Pins

Note 1: Pin count of 40 is also used for 44-pin part.

© 2017 Microchip Technology Inc.
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PIC18(L)F26/27/45/46/47/55/56/57K42

REGISTER 7-5:  OSCFRQ: HFINTOSC FREQUENCY SELECTION REGISTER

uU-0 u-0 uU-0 U-0 R/W-q/q R/W-qg/q R/W-q/q R/W-q/q
— — ] — \ — \ FRQ<3:0>
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 g = Reset value is determined by hardware
bit 7-4 Unimplemented: Read as ‘0’
bit 3-0 FRQ<3:0>: HFINTOSC Frequency Selection bits(?)
FRQ<3:0> Nominal Freq (MHz)
1001
1010
1111
1110 Reserved
1101
1100
1011
1000 64
0111 48
0110 32
0101 16
0100 12
0011 8
0010 4
0001 2
0000 1

Note 1: Referto Table 7-2 for more information.

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 107



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

9.3 Interrupt Priority

The final priority level for any pending source of interrupt
is determined first by the user-assigned priority of that
source in the IPRx register, then by the natural order
priority within the IVT. The sections below detail the
operation of Interrupt priorities.

9.3.1 USER (SOFTWARE) PRIORITY

User-assigned interrupt priority is enabled by setting
the IPEN bit in the INTCONO register (Register 9-1).
Each peripheral interrupt source can be assigned a
high or low priority level by the user. The user-
assignable interrupt priority control bits for each
interrupt are located in the IPRx registers (Registers 9-
25 through 9-35).

The interrupts are serviced based on predefined
interrupt priority scheme defined below.

1. Interrupts set by the user as high-priority
interrupt have higher precedence of execution.
High-priority interrupts will override a low-priority
request when:

a) A low priority interrupt has been requested or its
request is already pending.

b) A low- and high-priority interrupt are triggered
concurrently, i.e., on the same instruction cycle“).

c) A low-priority interrupt was requested and the
corresponding Interrupt Service Routine is
currently executing. In this case, the lower
priority interrupt routine will complete executing
after the high-priority interrupt has been
serviced(®),

2. Interrupts set by the user as a low priority have
the lower priority of execution and are
preempted by any high-priority interrupt.

3. Interrupts defined with the same software priority
cannot preempt or interrupt each other.
Concurrent pending interrupts with the same user
priority are resolved using the natural order priority.
(when MVECEN = ON) or in the order the interrupt
flag bits are polled in the ISR (when MVECEN =
OFF).

Note 1: When a high priority interrupt preempts a

: When a high priority interrupt is

concurrent low priority interrupt, the GIEL
bit may be cleared in the high priority
Interrupt Service Routine. If the GIEL bit
is cleared, the low priority interrupt will
NOT be serviced even if it was originally
requested. The corresponding interrupt
flag needs to be cleared in user code.

requested while a low priority Interrupt
Service Routine is executing, the GIEL bit
may be cleared in the high priority
Interrupt Service Routine. The pending
low priority interrupt will resume even if
the GIEL bit is cleared.

© 2017 Microchip Technology Inc. Preliminary
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9.4.3 PREEMPTING LOW PRIORITY INTERRUPTS

Low-priority interrupts can be preempted by high priority interrupts. While in the ; - —

low priority ISR, if a high-priority interrupt arrives, the high priority interrupt Note 1: IIZZrQlig?o zcgirg{elgfﬁgsztigﬁgmm; st be
request is generated and the low priority ISR is suspended, while the high o P -
priority ISR is executed, see Figure 9-4. 2: Ifa low-priority ISR was already serviced
After the high priority ISR is complete and if any other high priority interrupt hﬁg\gfylsbsfﬂginn:ﬁ:?gwOr}iot:i)t alsgglz
requests are not active, the execution returns to the preempted low priority ISR. (r:)omplktlately ,serviced evenpif us)(/ar code

clears GIEL.
FIGURE 9-4: INTERRUPT EXECUTION: HIGH PRIORITY INTERRUPT PREEMPTING LOW PRIORITY INTERRUPTS
High ISR High ISR

High Interrupt received

[
\
Low Interrupt pending, ('

Low ISR < Low ISR XLow ISR Execution HaItedx Low ISR >

\
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2 RETFIE Executed

\ — —
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Int t i i

nterrup High Interrupt High Interrupt
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nterrup Low Interrupt Low Interrupt

received cleared

ZYMLS/9G/SS/Lv/9vISy/L2/924(T)8LDId



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

REGISTER 9-7: PIR4: PERIPHERAL INTERRUPT REGISTER 4(")

R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 u-0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0
CLC1IF CWG1IF NCO1IF = CCP1IF TMR2IF TMR1GIF TMR1IF

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 HS = Bit is set in hardware
bit 7 CLCH1IF: CLC1 Interrupt Flag bit

1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 6 CWGH1IF: CWGH1 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 5 NCO1IF: NCO1 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 4 Unimplemented: Read as ‘0’

bit 3 CCP1IF: CCP1 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 2 TMR2IF: TMR2 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 1 TMR1GIF: TMR1 Gate Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 0 TMR1IF: TMR1 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

Note 1: Interrupt flag bits get set when an interrupt condition occurs, regardless of the state of its corresponding
enable bit, or the global enable bit. User software should ensure the appropriate interrupt flag bits are
clear prior to enabling an interrupt.

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 141



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

REGISTER 9-11:  PIR8: PERIPHERAL INTERRUPT REGISTER 8(")

R/W/HS-0/0  R/W/HS-0/0 uU-0 uU-0 uU-0 u-0 uU-0 U-0
TMR5GIF | TMR5IF — — - — | - —

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 HS = Bit is set in hardware
bit 7 TMR5GIF: TMR5 Gate Interrupt Flag bit

1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 6 TMRSIF: TMRS5 Interrupt Flag bit

1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 5-0 Unimplemented: Read as ‘0’

Note 1: Interrupt flag bits get set when an interrupt condition occurs, regardless of the state of its corresponding
enable bit, or the global enable bit. User software should ensure the appropriate interrupt flag bits are
clear prior to enabling an interrupt.

REGISTER 9-12: PIR9: PERIPHERAL INTERRUPT REGISTER 9(")

uU-0 uU-0 uU-0 u-0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0
= = = = CLC3IF CWG3IF CCP3IF TMRG6IF
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7-4 Unimplemented: Read as ‘0’
bit 3 CLC3IF: CLC3 Interrupt Flag bit

1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 2 CWG3IF: CWGS3 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 1 CCP3IF: CCP3 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

bit 0 TMRG6IF: TMRG6 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

Note 1: Interrupt flag bits get set when an interrupt condition occurs, regardless of the state of its corresponding
enable bit, or the global enable bit. User software should ensure the appropriate interrupt flag bits are
clear prior to enabling an interrupt.

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 145




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

REGISTER 9-29:

IPR4: PERIPHERAL INTERRUPT PRIORITY REGISTER 4

R/W-1/1 R/W-1/1 R/W-1/1 uU-0 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
CLC1IP CWG1IP NCO1IP = CCP1IP TMR2IP TMR1GIP TMR1IP
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 CLC1IP: CLC1 Interrupt Priority bit
1 = High priority
0 = Low priority
bit 6 CWGH1IP: CWGH1 Interrupt Priority bit
1 = High priority
0 = Low priority
bit 5 NCO1IP: NCO1 Interrupt Priority bit
1 = High priority
0 = Low priority
bit 4 Unimplemented: Read as ‘0’
bit 3 CCP1IP: CCP1 Interrupt Priority bit
1 = High priority
0 = Low priority
bit 2 TMR2IP: TMR2 Interrupt Priority bit
1 = High priority
0 = Low priority
bit 1 TMR1GIP: TMR1 Gate Interrupt Priority bit
1 = High priority
0 = Low priority
bit 0 TMR1IP: TMR1 Interrupt Priority bit

1 = High priority
0 = Low priority

© 2017 Microchip Technology Inc.
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PIC18(L)F26/27/45/46/47/55/56/57K42

REGISTER 9-36:

IVTBASEU: INTERRUPT VECTOR TABLE BASE ADDRESS UPPER REGISTER

uU-0 uU-0 uU-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— — — BASE<20:16>
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 7-5 Unimplemented: Read as ‘0’
bit 4-0 BASE<20:16>: Interrupt Vector Table Base Address bits

REGISTER 9-37:

IVTBASEH: INTERRUPT VECTOR TABLE BASE ADDRESS HIGH 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
BASE<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’ = Bitis set ‘0’ = Bit is cleared
bit 7-0 BASE<15:8>: Interrupt Vector Table Base Address bits

REGISTER 9-38:

IVTBASEL: INTERRUPT VECTOR TABLE BASE ADDRESS LOW REGISTER

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-1/1 R/W-0/0 R/W-0/0 R/W-0/0
BASE<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 BASE<7:0>: Interrupt Vector Table Base Address bits

© 2017 Microchip Technology Inc.
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PIC18(L)F26/27/45/46/47/55/56/57K42

TABLE 9-3: SUMMARY OF REGISTERS ASSOCIATED WITH INTERRUPTS
Name Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Eﬁ%‘:‘;

INTCONO GIE/GIEH GIEL IPEN - - INT2EDG INT1EDG INTOEDG 135
INTCON1 STAT<1:0> - - - - - - 136
PIEO IOCIE CRCIE SCANIE NVMIE CSWIE OSFIE HLVDIE SWIE 147
PIE1 SMT1PWAIE | SMT1PRAIE SMT1IE C1IE ADTIE ADIE ZCDIE INTOIE 148
PIE2 I2C1RXIE SPHIE SPIMTXIE SPI1RXIE DMA1AIE DMA1ORIE | DMA1DCNTIE | DMA1SCNTIE | 149
PIE3 TMROIE U1IE U1EIE U1TXIE U1RXIE 12C1EIE 12C1IE I2C1TXIE 150
PIE4 CLC1IE CWG1IE NCO1IE - CCP1IE TMR2IE TMR1GIE TMR1IE 151
PIE5 I2C2TXIE I2C2RXIE DMA2AIE DMA20RIE | DMA2DCNTIE | DMA2SCNTIE C2IE INT1IE 152
PIE6 TMR3GIE TMR3IE U2IE U2EIE U2TXIE U2RXIE I12C2EIE 12C2IE 153
PIE7 - - INT2IE CLC2IE CWG2IE - CCP2IE TMRA4IE 154
PIES TMR5GIE TMRS5IE - - - - - - 155
PIE9 - - - - CLC3IE CWG3IE CCP3IE TMRGIE 155
PIE10 - - - - - - CLC4IE CCP4IE 156
PIRO IOCIF CRCIF SCANIF NVMIF CSWIF OSFIF HLVDIF SWIF 137
PIR1 SMT1PWAIF | SMT1PRAIF SMT1IF C1IF ADTIF ADIF ZCDIF INTOIF 138
PIR2 I2C1RXIF SPMIF SPUTXIF SPIRXIF DMA1AIF DMA1ORIF | DMA1DCNTIF | DMA1SCNTIF | 139
PIR3 TMROIF U1IF U1EIF U1TXIF U1RXIF I2C1EIF I2C1IF 12C1TXIF 140
PIR4 CLC1IF CWG1IF NCO1IF - CCP1IF TMR2IF TMRAGIF TMR1IF 141
PIR5 I2C2TXF I2C2RXF DMA2AIF DMA20RIF | DMA2DCNTIF | DMA2SCNTIF C2IF INT1IF 142
PIR6 TMR3GIF TMR3IF U2IF U2EIF U2TXIF U2RXIF I12C2EIF 12C2IF 143
PIR7 - - INT2IF CLC2IF CWG2IF - CCP2IF TMRA4IF 144
PIR8 TMR5GIF TMR5IF - - - - - - 145
PIR9 - - - - CLC3IF CWG3IF CCP3IF TMRGIF 145
PIR10 - - - - - - CLC4IF CCP4IF 146
IPRO IOCIP CRCIP SCANIP NVMIP CSWIP OSFIP HLVDIP ST 157
IPR1 SMT1PWAIP | SMT1PRAIP SMT1IP c1IP ADTIP ADIP ZCDIP INTOIP 158
IPR2 I2C1RIP SPIMIP SPITIP SPIRIP DMA1AIP DMA1ORIP | DMA1DCNTIP | DMA1SCNTIP | 159
IPR3 TMROIP utIP U1EIP U1TXIP U1RXIP I12C1EIP 12C1IP 12C1TXIP 160
IPR4 CLC1IP CWG1IP NCO1IP - CCP1IP TMR2IP TMR1GIP TMR1IP 161
IPR5 12C2TXP [2C2RXP DMA2AIP DMA20RIP | DMA2DCNTIP | DMA2SCNTIP c2IP INT1IP 162
IPR6 TMR3GIP TMR3IP u21P U2EIP U2TXIP U2RXIP I12C2EIP 12C21P 163
IPR7 - - INT2IP cLc2Ip CWG2IP - CCP2IP TMRA4IP 164
IPR8 TMR5GIP TMR5IP - - - - - - 164
IPR9 - - - - CLC3IP CWG3IP CCP3IP TMR6IP 165
IPR10 - - - - - - cLc4lP CCP4IP 165
IVTBASEU — — - BASE<20:16> 166
IVTBASEH BASE<15:8> 166
IVTBASEL BASE<7:0> 166
IVTADU | AD<20:16> 167
IVTADH AD<15:8> 167
IVTADL AD<7:0> 167
IVTLOCK — | — — — — — — IVTLOCKED 168
Legend: — = unimplemented locations, read as ‘0’. Shaded bits are not used for interrupts.

© 2017 Microchip Technology Inc.
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PIC18(L)F26/27/45/46/47/55/56/57K42

13.3 Data EEPROM Memory

The data EEPROM is a nonvolatile memory array,
separate from the data RAM and program memory,
which is used for long-term storage of program data. It
is not directly mapped in either the register file or
program memory space but is indirectly addressed
through the Special Function Registers (SFRs). The
EEPROM is readable and writable during normal
operation over the entire VDD range.

Five SFRs are used to read and write to the data
EEPROM as well as the program memory. They are:
* NVMCON1

* NVMCON2

« NVMDAT

« NVMADRL

« NVMADRH(®)

Note 1: NVMADRH register is not implemented
on PIC18(L)F45/55K42.

The data EEPROM allows byte read and write. When
interfacing to the data memory block, NVMDAT holds
the 8-bit data for read/write and the
NVMADRH:NVMADRL register pair holds the address
of the EEPROM location being accessed.

The EEPROM data memory is rated for high erase/write
cycle endurance. A byte write automatically erases the
location and writes the new data (erase-before-write).
The write time is controlled by an internal programming
timer; it will vary with voltage and temperature as well as
from chip-to-chip. Refer to the Data EEPROM Memory
parameters in Section 44.0 “Electrical
Specifications” for limits.

13.3.1 NVMADRL AND NVMADRH
REGISTERS

The NVMADRH:NVMADRL registers are used to
address the data EEPROM for read and write
operations.

13.3.2 NVMCON1 AND NVMCON2
REGISTERS

Access to the data EEPROM is controlled by two
registers: NVMCON1 and NVMCON2. These are the
same registers which control access to the program
memory and are used in a similar manner for the data
EEPROM.

The NVMCONT1 register (Register 13-1) is the control
register for data and program memory access. Control
bits REG<1:0> determine if the access will be to
program, Data EEPROM Memory or the User IDs,
Configuration bits, Revision ID and Device ID.

The WREN bit, when set, will allow a write operation.
On power-up, the WREN bit is clear.

The WRERR bit is set by hardware when the WR bit is
set and cleared when the internal programming timer
expires and the write operation is complete.

The WR control bit initiates write operations. The bit
can be set but not cleared by software. It is cleared only
by hardware at the completion of the write operation.

The NVMIF Interrupt Flag bit of the PIRO register is set
when the write is complete. It must be cleared by
software.

Control bits, RD and WR, start read and erase/write
operations, respectively. These bits are set by firmware
and cleared by hardware at the completion of the
operation.

The RD bit cannot be set when accessing program
memory (REG<1:0> = 0x10). Program memory is read
using table read instructions. See Section
13.1.1 “Table Reads and Table Writes” regarding
table reads.
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FIGURE 17-1: SIMPLIFIED PPS BLOCK DIAGRAM
RxyPPS
abcPPS |
I Rxy
Rxy T I I
I% : Peripheral abc :
: T I
' | : :
: | | RxyPPS |
| | | |
! : : ' '
[
: | | | Rxy
[ | [
| | | |
: | [ '
| |
| '
———— Peripheral xyz RxvPPS |
Rxy g | Xy :
T |
xyzPPS |
: Rxy
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REGISTER 25-13: SMT1CPWL: SMT CAPTURED PULSE WIDTH REGISTER - LOW BYTE

R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x
SMT1CPW<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’ = Bitis set ‘0’ = Bit is cleared
bit 7-0 SMT1CPW<7:0>: Significant bits of the SMT PW Latch — Low Byte

REGISTER 25-14: SMT1CPWH: SMT CAPTURED PULSE WIDTH REGISTER - HIGH BYTE

R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x
SMT1CPW<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 SMT1CPW<15:8>: Significant bits of the SMT PW Latch — High Byte

REGISTER 25-15: SMT1CPWU: SMT CAPTURED PULSE WIDTH REGISTER — UPPER BYTE

R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x
SMT1CPW<23:16>

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 SMT1CPW<23:16>: Significant bits of the SMT PW Latch — Upper Byte
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REGISTER 25-16: SMT1PRL: SMT PERIOD REGISTER - LOW BYTE

R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1
SMT1PR<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’ = Bitis set ‘0’ = Bit is cleared
bit 7-0 SMT1PR<7:0>: Significant bits of the SMT Timer Value for Period Match — Low Byte

REGISTER 25-17: SMT1PRH: SMT PERIOD REGISTER - HIGH BYTE

R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1
SMT1PR<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 SMT1PR<15:8>: Significant bits of the SMT Timer Value for Period Match — High Byte

REGISTER 25-18: SMT1PRU: SMT PERIOD REGISTER — UPPER BYTE

R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1 R/W-x/1
SMT1PR<23:16>

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’ = Bitis cleared
bit 7-0 SMT1PR<23:16>: Significant bits of the SMT Timer Value for Period Match — Upper Byte
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IORWF Inclusive OR W with f LFSR Load FSR
Syntax: IORWF  f{,d {,a}} Syntax: LFSR f, k
Operands: 0<f<255 Operands: 0<f<2
d € [0,1] 0<k<16383
ae01] Operation: k — FSRf
Operation: (W) .OR. (f) — dest Status Affected: None
Status Affected: N, Z Encoding: 1110 | 1110 | 00k;sk | kkkk
Encoding: ‘ 0001 | 00da ‘ FEEE | FEEF ‘ 1111 | 0000 | kokkk | kkkk
Description: Inclusive OR W with register ‘f'. If ‘'d’ is Description: The 14-bit literal 'k’ is loaded into the
‘0’, the result is placed in W. If ‘d” is ‘1’, File Select Register pointed to by ‘f".
the result is placed back in register ‘f’ Words: 2
(default). '
If ‘a’is ‘0’, the Access Bank is selected. Cycles: 2
If ‘@’ is ‘1’, the BSR is used to select the Q Cycle Activity:
GPR bank.
If ‘@’ is ‘0’ and the extended instruction Qf Q2_ Qs Q_4
set is enabled, this instruction operates Decode R?e?d literal | Process .erte‘ ‘
in Indexed Literal Offset Addressing kMSB Data literal 'k
mode whenever f < 95 (5Fh). See Sec- MSB to
tion 41.2.3 “Byte-Oriented and Bit- FSRfH
Oriented Instructions in Indexed Lit- Decode Read literal Process Write literal
eral Offset Mode” for details. ‘K LSB Data ‘k’ to FSRfL
Words: 1
Cycles: 1 Example: LFSR 2, 3ABh
i After Instruction
Q Cycle Activity:
y y FSR2H = 03h
Q1 Q2 Q3 Q4 FSR2L = ABh
Decode Read Process Write to
register ‘f Data destination
Example: IORWF RESULT, 0, 1
Before Instruction
RESULT = 13h
W =  91h

After Instruction
RESULT = 13h

W

= 93h
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POP Pop Top of Return Stack PUSH Push Top of Return Stack
Syntax: POP Syntax: PUSH
Operands: None Operands: None
Operation: (TOS) — bit bucket Operation: (PC+2)—>TOS
Status Affected: None Status Affected: None
Encoding: ‘ 0000 | 0000 ‘ 0000 | 0110 ‘ Encoding: ‘ 0000 | 0000 ‘ 0000 | 0101 ‘
Description: The TOS value is pulled off the return Description: The PC + 2 is pushed onto the top of
stack and is discarded. The TOS value the return stack. The previous TOS
then becomes the previous value that value is pushed down on the stack.
was pushed onto the return stack. This instruction allows implementing a
This instruction is provided to enable software stack by modifying TOS and
the user to properly manage the return then pushing it onto the return stack.
stack to incorporate a software stack. Words: 1
Words: 1 Cycles: 1
Cycles: 1 Q Cycle Activity:
Q Cycle Activity: Q1 Q2 Q3 Q4
Q1 Q2 Q3 Q4 Decode PUSH No No
Decode No POP TOS No PC + 2onto | operation operation
operation value operation return stack
Example: POP Example: PUSH
GOTO NEW Before Instruction
Before Instruction TOS = 345Ah
TOS = 0031A2h PC = 0124h
Stack (1 level down) = 014332h
After Instruction
After Instruction PC = 0126h
TOS = 014332h TOS = 0126h
PC = NEW Stack (1 level down) =  345Ah
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TABLE 42-1: REGISTER FILE SUMMARY FOR PIC18(L)F26/27/45/46/47/55/56/57K42 DEVICES

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 '::gp':;e;
3CE6h | CLKRCON EN — — DC DIV 113
3CE5h | CLKRCLK — = — — CLK 114
3CE4h - — Unimplemented
3C7Fh
3C7Eh | CLCDATAO — — — — CLC40UT | CLC30UT | CLC20UT | CLC10UT 447
3C7Dh | CLC1GLS3 G4DAT G4D4N G4D3T G4D3N G4D2T G4D2N G4D1T G4D1N 446
3C7Ch | CLC1GLS2 G3D4T G3D4N G3D3T G3D3N G3D2T G3D2N G3D1T G3D1N 445
3C7Bh | CLC1GLS1 G2D4T G2D4N G2D3T G2D3N G2D2T G2D2N G2D1T G2D1N 444
3C7Ah | CLC1GLSO G1D4T G1D4N G1D3T G1D3N G1D2T G1D2N G1D1T G1D1N 443
3C79h | CLC1SEL3 D4S 442
3C78h | CLC1SEL2 D3S 442
3C77h | CLC1SEL1 D2S 442
3C76h | CLC1SELO D1S 442
3C75h | CLC1POL POL — — — G4POL G3POL G2POL G1POL 441
3C74h | CLC1CON EN OE ouT INTP INTN MODE 440
3C73h | CLC2GLS3 G4DAT G4D4N G4D3T G4D3N G4D2T G4D2N G4D1T G4D1N 446
3C72h | CLC2GLS2 G3D4T G3D4N G3D3T G3D3N G3D2T G3D2N G3D1T G3D1N 445
3C71h | CLC2GLS1 G2D4T G2D4N G2D3T G2D3N G2D2T G2D2N G2D1T G2D1N 444
3C70h | CLC2GLSO G1D4T G1D4N G1D3T G1D3N G1D2T G1D2N G1D1T G1D1N 443
3C6Fh | CLC2SEL3 D4S 442
3C6Eh | CLC2SEL2 D3S 442
3C6Dh | CLC2SEL1 D2S 442
3C6Ch | CLC2SELO D1S 442
3C6Bh | CLC2POL POL — — — G4POL G3POL G2POL G1POL 441
3C6Ah | CLC2CON EN OE ouT INTP INTN MODE 440
3C69h | CLC3GLS3 G4DAT G4D4N G4D3T G4D3N G4D2T G4D2N G4D1T G4D1N 446
3C68h | CLC3GLS2 G3D4T G3D4N G3D3T G3D3N G3D2T G3D2N G3D1T G3D1N 445
3C67h | CLC3GLS1 G2D4T G2D4N G2D3T G2D3N G2D2T G2D2N G2D1T G2D1N 444
3C66h | CLC3GLSO G1D4T G1D4N G1D3T G1D3N G1D2T G1D2N G1D1T G1D1N 443
3C65h | CLC3SEL3 D4S 442
3C64h | CLC3SEL2 D3S 442
3C63h | CLC3SEL1 D2S 442
3C62h | CLC3SELO D1S 443
3C61h | CLC3POL POL — — — G4POL G3POL G2POL G1POL 441
3C60h | CLC3CON EN OE ouT INTP INTN MODE 440
3C5Fh | CLC4GLS3 G4DAT G4D4N G4D3T G4D3N G4D2T G4D2N G4D1T G4D1N 446
3C5Eh | CLC4GLS2 G3D4T G3D4N G3D3T G3D3N G3D2T G3D2N G3D1T G3D1N 445
3C5Dh | CLC4GLS1 G2D4T G2D4N G2D3T G2D3N G2D2T G2D2N G2D1T G2D1N 444
3C5Ch | CLC4GLS0 G1D4T G1D4N G1D3T G1D3N G1D2T G1D2N G1D1T G1D1N 443
3C5Bh | CLC4SEL3 D4S 442
3C5Ah | CLC4SEL2 D3S 442
3C59h | CLC4SEL1 D2S 442
3C58h | CLC4SELO D1S 443
3C57h | CLC4POL POL — — — G4POL G3POL G2POL G1POL 441
3C56h | CLC4CON EN OE ouT INTP INTN MODE 440
3C55h - — Unimplemented
3C00h
3BFFh | DMA1SIRQ — | SIRQ 256
Legend: x = unknown, u = unchanged, — = unimplemented, q = value depends on condition
Note 1: Unimplemented in LF devices.

2:  Unimplemented in PIC18(L)F26/27K42.

3:  Unimplemented on PIC18(L)F26/27/45/46/47K42 devices.

4:  Unimplemented in PIC18(L)F45/55K42.
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TABLE 42-1: REGISTER FILE SUMMARY FOR PIC18(L)F26/27/45/46/47/55/56/57K42 DEVICES
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 '::g;:;e;
39DAh | OSCCON2 — CcosC CDIV 105
39D%h | OSCCON1 — NOSC NDIV 104
39D8h | CPUDOZE IDLEN DOZEN ROI DOE — DOZE 177
39D7h - — Unimplemented
39D2h
39D1h | VREGCON(" — — — — — — VREGPM — 176
39D0h | BORCON SBOREN — — — — — — BORRDY 85
39CFh - — Unimplemented
39C8h
39C7h | PMD7 — — — — — — DMA2MD DMA1MD 297
39C6h | PMD6 — — SMTIMD | CLC4MD | CLC3MD CLC2MD CLC1MD DSMMD 296
39C5h | PMD5 — — U2mMD U1MD — SPIMMD 12C2MD 12C1MD 295
39C4h | PMD4 CWG3MD CWG2MD | CWG1MD — — — — — 294
39C3h | PMD3 PWM8MD PWM7MD | PWM6MD | PWM5MD | CCP4MD | CCP3MD CCP2MD CCP1MD 293
39C2h | PMD2 — DACMD ADCMD — — CMP2MD | CMP1MD ZCDMD 292
39Cth | PMD1 NCO1MD TMR6MD TMR5MD | TMR4MD | TMR3MD | TMR2MD | TMR1MD TMROMD 291
39C0h | PMDO SYSCMD FVRMD HLVDMD CRCMD | SCANMD NVMMD CLKRMD IOCMD 290
39BFh - — Unimplemented
39ABh
39AAh | PIR10 — — — — — — CLC4IF CCP4IF 146
39A%h PIR9 — — — — CLC3IF CWG3IF CCP3IF TMR6IF 145
39A8h | PIR8 TMR5GIF TMRS5IF = = = — = = 145
39A7h PIR7 — — INT2IF CLC2IF CWG2IF — CCP2IF TMRA4IF 144
39A6h | PIR6 TMR3GIF TMR3IF U2IF U2EIF U2TXIF U2RXIF [2C2EIF 12C2IF 143
39A5h | PIR5 I12C2TXIF I2C2RXIF DMA2AIF | DMA20RIF | DMA2DCN- | DMA2SCN- C2IF INT1IF 142
TIF TIF
39A4h | PIR4 CLC1IF CWG1IF NCO1IF — CCP1IF TMR2IF TMR1GIF TMR1IF 141
39A3h | PIR3 TMROIF U1IF U1EIF U1TXIF U1RXIF I2C1EIF 12C1IF I2C1TXIF 140
39A2h | PIR2 I2C1RXIF SPIIF SPMTXIF | SPIMRXIF | DMA1AIF | DMA1ORIF DMAT1IECN- DMA1SCNTIF 138
39A1h | PIR1 SMT1PWAIF | SMT1PRAIF | SMT1IF C1IF ADTIF ADIF ZCDIF INTOIF 138
39A0h | PIRO IOCIF CRCIF SCANIF NVMIF CSWIF OSFIF HLVDIF SWIF 137
399Fh - — Unimplemented
399Bh
399Ah PIE10 — — — — — — CLC4IE CCP4IE 156
3999h PIE9 — — — — CLC3IE CWG3IE CCP3IE TMRGIE 155
3998h PIES TMR5GIE TMRS5IE — — — — — — 155
3997h PIE7 — — INT2IE CLC2IE CWG2IE — CCP2IE TMR4IE 154
3996h PIE6 TMR3GIE TMR3IE U2IE U2EIE U2TXIE U2RXIE I12C2EIE 12C2IE 153
3995h PIE5 I2C2TXIE I2C2RXIE DMA2AIE | DMA20RIE | DMA2DCN- | DMA2SCN- C2IE INT1IE 152
TIE TIE

3994h PIE4 CLC1IE CWG1IE NCO1IE — CCP1IE TMR2IE TMR1GIE TMR1IE 151
3993h PIE3 TMROIE U1IE U1EIE U1TXIE U1RXIE I2C1EIE 12C1IE I2C1TXIE 150
3992h PIE2 [2C1RXIE SPHIE SPMTXIE | SPIMRXIE | DMA1AIE | DMA1ORIE DMAT1|gCN- DMA1SCNTIE 149
3991h PIE1 SMT1PWAIE | SMT1PRAIE | SMT1IE C1IE ADTIE ADIE ZCDIE INTOIE 148
3990h PIEO IOCIE CRCIE SCANIE NVMIE CSWIE OSFIE HLVDIE SWIE 147
398Fh - — Unimplemented
398Bh
398Ah | IPR10 — | — — — — — CLC4IP CCP4IP 165
Legend: x = unknown, u = unchanged, — = unimplemented, q = value depends on condition
Note 1 Unimplemented in LF devices.

2:  Unimplemented in PIC18(L)F26/27K42.

3:  Unimplemented on PIC18(L)F26/27/45/46/47K42 devices.

4:  Unimplemented in PIC18(L)F45/55K42.
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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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44-Lead Plastic Thin Quad Flatpack (PT) - 10x10x1.0 mm Body [TQFP]

Note:

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

Notes:

(L1)
SECTION A-A

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Leads N 44
Lead Pitch e 0.80 BSC
Overall Height A - - 1.20
Standoff A1 0.05 - 0.15
Molded Package Thickness A2 0.95 1.00 1.05
Overall Width E 12.00 BSC
Molded Package Width E1 10.00 BSC
Overall Length D 12.00 BSC
Molded Package Length D1 10.00 BSC
Lead Width b 0.30 0.37 0.45
Lead Thickness c 0.09 - 0.20
Lead Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle 0 0° | 35 | 7°

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Exact shape of each corner is optional.
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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