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PIC18(L)F1XK22

FIGURE 3-7: USE OF THE BANK SELECT REGISTER (DIRECT ADDRESSING)
BSR® Data Memory From Opcode®
’ 0 000h 00h 7 0
[o]ofoJofo]of1]o Bank0 e ([ 2[2[2]1[1]1]1]
Bank 1 oon —~
Bank Select® FFh
200h 00h
Bank 2
FFh <
300h 00h
Bank 3
through NN
A Bank13 I
FFh
EOOh 00h
Bank 14
FFh
FOOh 00h
Bank 15
FFFh FFh
Note 1: The Access RAM bit of the instruction can be used to force an override of the selected bank (BSR<3:0>) to
the registers of the Access Bank.
2.  The MOVFF instruction embeds the entire 12-bit address in the instruction.
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4.4 Erasing Flash Program Memory

The minimum erase block is 32 words or 64 bytes. Only
through the use of an external programmer, or through
ICSP control, can larger blocks of program memory be
bulk erased. Word erase in the Flash array is not
supported.

When initiating an erase sequence from the
Microcontroller itself, a block of 64 bytes of program
memory is erased. The Most Significant 16 bits of the
TBLPTR<21:6> point to the block being erased. The
TBLPTR<5:0> bits are ignored.

The EECON1 register commands the erase operation.
The EEPGD bit must be set to point to the Flash
program memory. The WREN bit must be set to enable
write operations. The FREE bit is set to select an erase
operation.

The write initiate sequence for EECON2, shown as
steps 4 through 6 in Section 4.4.1 “Flash Program
Memory Erase Sequence”, is used to guard against
accidental writes. This is sometimes referred to as a
long write.

A long write is necessary for erasing the internal
Flash. Instruction execution is halted during the long
write cycle. The long write is terminated by the internal
programming timer.

EXAMPLE 4-2:

4.4.1 FLASH PROGRAM MEMORY
ERASE SEQUENCE

The sequence of events for erasing a block of internal
program memory is:

1. Load Table Pointer register with address of
block being erased.

2. Setthe EECON1 register for the erase operation:

» set EEPGD bit to point to program memory;

* clear the CFGS bit to access program memory;

« set WREN bit to enable writes;

« set FREE bit to enable the erase.

Disable interrupts.

Write 55h to EECONZ2.

Write 0AAh to EECON2.

Set the WR bit. This will begin the block erase
cycle.

7. The CPU will stall for duration of the erase
(about 2 ms using internal timer).

8. Re-enable interrupts.

o0k

ERASING A FLASH PROGRAM MEMORY BLOCK

MOVLW  CODE_ADDR_UPPER
MOWE  TBLPTRU
MOVLW  CODE_ADDR_HI GH
MOWAE  TBLPTRH
MOVLW  CODE_ADDR_LOW
MOWAE  TBLPTRL
ERASE_BLOCK

BSF EECONL, EEPGD
BCF EECONL, CFGS
BSF EECONL, WAREN
BSF EECON1, FREE

BCF INTCON, G E
Requi r ed MOVLW  55h
Sequence MOVWF  EECON2
MOVLW  OAAh

MOVW  EECON2
BSF EECON1, WR
BSF INTCON, G E

; load TBLPTR with the base
address of the menory bl ock

; point to Flash program nmenory
; access Flash program nmenory

; enable wite to nmenory

; enabl e block Erase operation
; disable interrupts

write 55h
; Wwite 0AAh

; start erase (CPU stall)
; re-enable interrupts

DS40001365F-page 50
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8.4 Port Analog Control

Some port pins are multiplexed with analog functions
such as the Analog-to-Digital Converter and
comparators. When these 1/O pins are to be used as
analog inputs it is necessary to disable the digital input
buffer to avoid excessive current caused by improper
biasing of the digital input. Individual control of the
digital input buffers on pins which share analog
functions is provided by the ANSEL and ANSELH

REGISTER 8-14:

registers. Setting an ANSx bit high will disable the
associated digital input buffer and cause all reads of
that pin to return ‘0’ while allowing analog functions of
that pin to operate correctly.

The state of the ANSx bits has no affect on digital
output functions. A pin with the associated TRISx bit
clear and ANSx bit set will still operate as a digital
output but the Input mode will be analog.

ANSEL: ANALOG SELECT REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
ANS7 ANS6 ANS5 ANS4 ANS3 ANS2 ANS1 ANSO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

ANS7: RC3 Analog Select Control bit
1 = Digital input buffer of RC3 is disabled
0 = Digital input buffer of RC3 is enabled
ANS6: RC2 Analog Select Control bit
1 = Digital input buffer of RC2 is disabled
0 = Digital input buffer of RC2 is enabled
ANS5: RC1 Analog Select Control bit

1 = Digital input buffer of RC1 is disabled
0 = Digital input buffer of RC1 is enabled

ANS4: RCO Analog Select Control bit
1 = Digital input buffer of RCO is disabled
0 = Digital input buffer of RCO is enabled
ANS3: RA4 Analog Select Control bit
1 = Digital input buffer of RA4 is disabled
0 = Digital input buffer of RA4 is enabled
ANS2: RA2 Analog Select Control bit

1 = Digital input buffer of RA2 is disabled
0 = Digital input buffer of RA2 is enabled

ANS1: RA1 Analog Select Control bit

1 = Digital input buffer of RA1 is disabled
0 = Digital input buffer of RA1 is enabled

ANSO: RAO Analog Select Control bit

1 = Digital input buffer of RAO is disabled
0 = Digital input buffer of RAQ is enabled

DS40001365F-page 88
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OPERATION IN POWER-MANAGED
MODES

In Sleep mode, all clock sources are disabled. Timer2
will not increment and the state of the module will not
change. If the ECCP pin is driving a value, it will
continue to drive that value. When the device wakes
up, it will continue from this state. If Two-Speed
Start-ups are enabled, the initial start-up frequency
from HFINTOSC and the postscaler may not be stable
immediately.

13.4.8

In PRI_IDLE mode, the primary clock will continue to
clock the ECCP module without change. In all other
power-managed modes, the selected power-managed
mode clock will clock Timer2. Other power-managed
mode clocks will most likely be different than the

primary clock frequency.

13.4.8.1 Operation with Fail-Safe

Clock Monitor

If the Fail-Safe Clock Monitor is enabled, a clock failure
will force the device into the RC_RUN Power-Managed
mode and the OSCFIF bit of the PIR2 register will be
set. The ECCP will then be clocked from the internal
oscillator clock source, which may have a different
clock frequency than the primary clock.

See the previous section for additional details.

13.4.9 EFFECTS OF A RESET

Both Power-on Reset and subsequent Resets will force
all ports to Input mode and the CCP registers to their
Reset states.

This forces the enhanced CCP module to reset to a
state compatible with the standard CCP module.

TABLE 13-3: REGISTERS ASSOCIATED WITH ECCP1 MODULE AND TIMER1 TO TIMER3
Reset
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Values
on page

CCPR1H Capture/Compare/PWM Register 1, High Byte 247
CCPR1L Capture/Compare/PWM Register 1, Low Byte 247
CCP1CON P1M1 P1MO DC1B1 DC1B0O CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO 247
ECCP1AS |ECCPASE| ECCPAS2 | ECCPAS1 | ECCPASO | PSSAC1 PSSACO | PSSBD1 | PSSBDO 247
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RABIE TMROIF INTOIF RABIF 245
IPR1 — ADIP RCIP TXIP SSPIP CCP1IP | TMR2IP | TMR1IP 248
IPR2 OSCFIP Cc1IP C2IP EEIP BCLIP = TMR3IP = 248
PIE1 — ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE 248
PIE2 OSCFIE C1lE C2IE EEIE BCLIE — TMR3IE — 248
PIR1 — ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF 248
PIR2 OSCFIF C1IF C2IF EEIF BCLIF = TMR3IF — 248
PR2 Timer2 Period Register 246
PWM1CON | PRSEN PDC6 PDC5 PDC4 PDC3 PDC2 PDC1 PDCO 247
RCON IPEN SBOREN — RI TO PD POR BOR 246
TMR1H Timer1 Register, High Byte 246
TMR1L Timer1 Register, Low Byte 246
TMR2 Timer2 Register 246
TMR3H Timer3 Register, High Byte 247
TMR3L Timer3 Register, Low Byte 247
TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 | TRISC1 | TRISCO 248
T1CON RD16 T1RUN T1CKPS1 | TICKPSO | TTOSCEN | TISYNC | TMR1CS | TMR1ON 246
T2CON — T20UTPS3 | T20UTPS2 | T20UTPS1 | T20UTPSO0 | TMR20ON | T2CKPS1 | T2CKPS0 246
T3CON RD16 = T3CKPS1 | T3CKPSO | T3CCP1 | T3SYNC | TMR3CS | TMR3ON | 247
Legend: — =unimplemented, read as ‘0’. Shaded cells are not used during ECCP operation.

DS40001365F-page 126
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14.2.1 REGISTERS

The MSSP module has four registers for SPI mode
operation. These are:

* SSPCON1 — Control Register

* SSPSTAT — STATUS register

* SSPBUF — Serial Receive/Transmit Buffer

» SSPSR - Shift Register (Not directly accessible)
SSPCON1 and SSPSTAT are the control and STATUS
registers in SPl mode operation. The SSPCON1
register is readable and writable. The lower six bits of

the SSPSTAT are read-only. The upper two bits of the
SSPSTAT are read/write.

REGISTER 14-1:

SSPSRis the shift register used for shifting data in and
out. SSPBUF provides indirect access to the SSPSR
register. SSPBUF is the buffer register to which data
bytes are written, and from which data bytes are read.

In receive operations, SSPSR and SSPBUF together
create a double-buffered receiver. When SSPSR
receives a complete byte, it is transferred to SSPBUF
and the SSPIF interrupt is set.

During transmission, the SSPBUF is not
double-buffered. A write to SSPBUF will write to both
SSPBUF and SSPSR.

SSPSTAT: MSSP STATUS REGISTER (SPI MODE)

-n = Value at POR ‘1’ = Bit is set

R/W-0 R/W-0 R-0 R-0 R-0 R-0 R-0 R-0
SMP CKE DA P | s | RW | uA BF
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared

x = Bit is unknown

bit 7 SMP: Sample bit
SPI Master mode:

1 = Input data sampled at end of data output time
0 = Input data sampled at middle of data output time

SPI Slave mode:

SMP must be cleared when SPI is used in Slave mode.

bit 6 CKE: SPI Clock Select bit®

1 = Transmit occurs on transition from active to Idle clock state
0 = Transmit occurs on transition from Idle to active clock state

Used in I°C mode only. This bit is cleared when the MSSP module is disabled, SSPEN is cleared.

bit 5 D/A: Data/Address bit
Used in I2C mode only.

bit 4 P: Stop bit

bit 3 S: Start bit
Used in I2C mode only.

bit 2 R/W: Read/Write Information bit
Used in I°C mode only.

bit 1 UA: Update Address bit

Used in I2C mode only.

bit 0 BF: Buffer Full Status bit (Receive mode only)

1 = Receive complete, SSPBUF is full

0 = Receive not complete, SSPBUF is empty

Note 1:

Polarity of clock state is set by the CKP bit of the SSPCON1 register.

DS40001365F-page 128
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1°C SLAVE MODE TIMING (TRANSMISSION, 10-BIT ADDRESS)

FIGURE 14-11:
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15.4.2 SYNCHRONOUS SLAVE MODE

The following bits are used to configure the EUSART
for synchronous slave operation:

« SYNC=1

« CSRC=0

* SREN = 0 (for transmit); SREN = 1 (for receive)

* CREN =0 (for transmit); CREN = 1 (for receive)

« SPEN=1

Setting the SYNC bit of the TXSTA register configures the
device for synchronous operation. Clearing the CSRC bit
of the TXSTA register configures the device as a slave.
Clearing the SREN and CREN bits of the RCSTA register
ensures that the device is in the Transmit mode,
otherwise the device will be configured to receive. Setting
the SPEN bit of the RCSTA register enables the
EUSART. If the RX/DT or TX/CK pins are shared with an
analog peripheral the analog I/O functions must be
disabled by clearing the corresponding ANSEL bits.
RX/DT and TX/CK pin output drivers must be disabled
by setting the corresponding TRIS bits.

15.4.21 EUSART Synchronous Slave

Transmit

The operation of the Synchronous Master and Slave
modes are identical (see  Section 15.4.1.3
“Synchronous Master Transmission”), except in the
case of the Sleep mode.

If two words are written to the TXREG and then the
SLEEP instruction is executed, the following will occur:

1. The first character will immediately transfer to
the TSR register and transmit.

2. The second word will remain in TXREG register.

The TXIF bit will not be set.

4. After the first character has been shifted out of
TSR, the TXREG register will transfer the second
character to the TSR and the TXIF bit will now be
set.

5. If the PEIE and TXIE bits are set, the interrupt
will wake the device from Sleep and execute the
next instruction. If the GIE bit is also set, the
program will call the Interrupt Service Routine.

w

15.4.2.2  Synchronous Slave Transmission

Set-up

1. Set the SYNC and SPEN bits and clear the
CSRC bit. Set the TRIS bits corresponding to

the RX/DT and TX/CK I/O pins.
2. Clear the CREN and SREN bits.

3. Ifusinginterrupts, ensure that the GIE and PEIE
bits of the INTCON register are set and set the
TXIE bit.

4. If 9-bit transmission is desired, set the TX9 bit.

5. Enable transmission by setting the TXEN bit.

6. If 9-bit transmission is selected, insert the Most
Significant bit into the TX9D bit.

7. Start transmission by writing the Least
Significant eight bits to the TXREG register.

TABLE 15-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE TRANSMISSION

Reset

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Values

on page
BAUDCON | ABDOVF | RCIDL DTRXP | CKTXP | BRG16 — WUE ABDEN 247
INTCON GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RABIE | TMROIF | INTOIF RABIF 245
IPR1 — ADIP RCIP TXIP SSPIP | CCP1IP | TMR2IP | TMR1IP 248
PIE1 — ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE 248
PIR1 — ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF 248
RCSTA SPEN RX9 SREN CREN | ADDEN FERR OERR RX9D 247
SPBRG EUSART Baud Rate Generator Register, Low Byte 247
SPBRGH EUSART Baud Rate Generator Register, High Byte 247
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 248
TXREG EUSART Transmit Register 247
TXSTA CSRC | TX9 | TXEN | SYNC | SENDB | BRGH | TRMT [ TX9D 247
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used for synchronous master transmission.

© 2009-2016 Microchip Technology Inc.
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16.2 ADC Operation Figure 16-3 shows the operation of the A/D converter
after the GO bit has been set and the ACQT<2:0> bits
16.2.1 STARTING A CONVERSION are cleared. A conversion is started after the following

instruction to allow entry into SLEEP mode before the

To enable the ADC module, the ADON bit of the ) .
conversion begins.

ADCONO register must be set to a ‘1’. Setting the GO/

DONE bit of the ADCONO register to a ‘1’ will, Figure 16-4 shows the operation of the A/D converter
depending on the ACQT bits of the ADCONZ2 register, after the GO bit has been set and the ACQT<2:0> bits
either immediately start the Analog-to-Digital are set to ‘010’ which selects a 4 TAD acquisition time
conversion or start an acquisition delay followed by the before the conversion starts.

Analog-to-Digital conversion. Note:  The GO/DONE bit should not be set in the

same instruction that turns on the ADC.
Refer to Section 16.2.9 “A/D Conver-
sion Procedure”.

FIGURE 16-3: A/D CONVERSION TAD CYCLES (ACQT<2:0> =000, TACQ =0)
'[CY - TAI:g TAD1 . TAD2 . TAD3: TAD4 ,'TAD5 : TAD6 : TAD7 : TAD8 : TAD9 =TAD10=TAD11 2 TADI
T b9 b8 b7 b6 b5 b4 b3 b2 bl bOT
Conversion starts Discharge

Holding capacitor is disconnected from analog input (typically 100 ns)

Set GO bit
On the following cycle:
ADRESH:ADRESL is loaded, GO bit is cleared,
ADIF bit is set, holding capacitor is connected to analog input.
FIGURE 16-4: A/D CONVERSION TAD CYCLES (ACQT<2:0>=010, TACQ =4 TAD)
~— Tacar Cycles TaD Cycles
1.2 3 41 2 3 4 5 6 7 8 9 10 11 2Tap|
A b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 T
~§— Automatic —
Acquisition Conversion starts Discharge
Time (Holding capacitor is disconnected from analog input)
Set GO bit
(Holding capacitor continues On the following cycle:
acquiring input) ADRESH:ADRESL is loaded, GO bit is cleared,

ADIF bit is set, holding capacitor is connected to analog input.
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16.2.10 ADC REGISTER DEFINITIONS

The following registers are used to control the
operation of the ADC.

Note:  Analog pin control is performed by the
ANSEL and ANSELH registers. For
ANSEL and ANSELH registers, see
Register 8-14 and Register 8-15,
respectively.

REGISTER 16-1: ADCONO: A/D CONTROL REGISTER 0
u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — CHS3 CHS2 CHS1 CHSO0 GO/DONE ADON

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 7-6 Unimplemented: Read as ‘0’
bit 5-2 CHS<3:0>: Analog Channel Select bits
0000 = ANO
0001 = AN1
0010 = AN2
0011 = AN3
0100 = AN4
0101 = AN5
0110 = AN6
0111 = AN7
1000 = AN8
1001 = AN9
1010 = AN10
1011 = ANM
1100 = Reserved
1101 = Reserved
1110 = DAC®
1111 = FVR®)
bit 1 GO/DONE: A/D Conversion Status bit
1 = A/D conversion cycle in progress. Setting this bit starts an A/D conversion cycle.
This bit is automatically cleared by hardware when the A/D conversion has completed.
0 = A/D conversion completed/not in progress
bit 0 ADON: ADC Enable bit
1 = ADC is enabled
0 = ADC is disabled and consumes no operating current
Note 1: Selecting reserved channels will yield unpredictable results as unimplemented input channels are left
floating.
2. See Section 20.0 “Fixed Voltage Reference (FVR)” for more information.

© 2009-2016 Microchip Technology Inc. DS40001365F-page 203
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17.8 Additional Comparator Features

There are four additional comparator features:

» Simultaneous read of comparator outputs
* Internal reference selection

» Hysteresis selection

* Output Synchronization

17.8.1 SIMULTANEOUS COMPARATOR
OUTPUT READ

The MC10UT and MC20UT bits of the CM2CON1
register are mirror copies of both comparator outputs.
The ability to read both outputs simultaneously from a
single register eliminates the timing skew of reading
separate registers.

Note 1: Obtaining the status of C1OUT or
C20UT by reading CM2CON1 does not
affect the comparator interrupt mismatch
registers.

17.8.2 INTERNAL REFERENCE
SELECTION

There are two internal voltage references available to
the noninverting input of each comparator. One of
these is the Fixed Voltage Reference (FVR) and the
other is the variable Digital-to-Analog Converter
(CVRer/DAC). The CxRSEL bit of the CM2CON
register determines which of these references is routed
to the Digital-to-Analog Converter  output
(CVREF/DAC). Further routing to the comparator is
accomplished by the CxR bit of the CMxCONO register.
See 20.0 “Fixed Voltage Reference (FVR)” and
Figure 17-2 and Figure 17-3 for more detail.

17.8.3 COMPARATOR HYSTERESIS

The Comparator Cx have selectable hysteresis. The
hysteresis can be enabled by setting the CxHYS bit of
the CM2CONT1 register. See Section 26.0 “Electrical
Specifications” for more details.

17.8.4 SYNCHRONIZING COMPARATOR
OUTPUT TO TIMER 1

The Comparator Cx output can be synchronized with
Timer1 by setting the CxSYNC bit of the CM2CON1
register. When enabled, the Cx output is latched on
the rising edge of the Timer1 source clock. If a
prescaler is used with Timer1, the comparator output
is latched after the prescaling function. To prevent a
race condition, the comparator output is latched on
the rising edge of the Timer1 clock source and Timer1
increments on the rising edge of its clock source. See
the Comparator Block Diagram (Figure 17-2 and
Figure 17-3) and the Timer1 Block Diagram
(Figure 17-2) for more information.

© 2009-2016 Microchip Technology Inc.
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FIGURE 21-1: DIGITAL-TO-ANALOG CONVERTER BLOCK DIAGRAM
r— = — — — — — — q
| Digital-to-Analog Converter (DAC) |
Reserved —I— |
FVR1BUF1 ———
VREF+ |X|_r l DAC1R<4:0>
5 I
VDD
| RS |
2 D
R 1111 |
D1PSS<1:0>
| 11110 |
DIEN —— R |
D1LPS | |
| x |
32 . . g
| Steps L e e = DAC Output
| L. e Ie) | (to Comparators and
N ADC Modules)
I R e I
R I
| R 00001 CVREF/DAC10UT
| 00000 L
DINSS | | DAC10E
I I
VREF- |X|—'— 1 [ Vsre |
Vss —|—ﬂ |
Lo 1
FIGURE 21-2: VOLTAGE REFERENCE OUTPUT BUFFER EXAMPLE
PIC® MCU
DAC
Module R IE . N
Voltage DAC1OLi _ > Buffered DAC Output
Reference
Output
Impedance
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22.2 Master Clear (MCLR)

The MCLR pin provides a method for triggering an
external Reset of the device. A Reset is generated by
holding the pin low. These devices have a noise filter in
the MCLR Reset path which detects and ignores small
pulses.

The MCLR pin is not driven low by any internal Resets,
including the WDT.

In PIC18(L)F1XK22 devices, the MCLR input can be
disabled with the MCLRE Configuration bit. When
MCLR is disabled, the pin becomes a digital input. See
Section 8.1 “PORTA, TRISA and LATA Registers”
for more information.

22.3 Power-on Reset (POR)

A Power-on Reset pulse is generated on-chip
whenever VDD rises above a certain threshold. This
allows the device to start in the initialized state when
VDD is adequate for operation.

To take advantage of the POR circuitry, tie the MCLR
pin through a resistor (1 kQ to 10 kQ) to VDD. This will
eliminate external RC components usually needed to
create a Power-on Reset delay.

When the device starts normal operation (i.e., exits the
Reset condition), device operating parameters
(voltage, frequency, temperature, etc.) must be met to
ensure operation. If these conditions are not met, the
device must be held in Reset until the operating
conditions are met.

POR events are captured by the POR bit of the RCON
register. The state of the bit is set to ‘0’ whenever a
POR occurs; it does not change for any other Reset
event. POR is not reset to ‘1’ by any hardware event.
To capture multiple events, the user must manually set
the bit to ‘1’ by software following any POR.

FIGURE 22-2: EXTERNAL POWER-ON
RESET CIRCUIT (FOR
SLOW VbD POWER-UP)
VDD VDD
PIC® MCU
D R
R1
MCLR
C

1

Note 1: External Power-on Reset circuit is required
only if the VDD power-up slope is too slow.
The diode D helps discharge the capacitor
quickly when VDD powers down.

2: R <40 kQis recommended to make sure that
the voltage drop across R does not violate
the device’s electrical specification.

3: R1 > 1 kQ will limit any current flowing into
MCLR from external capacitor C, in the event
of MCLR/VPP pin breakdown, due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS).
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REGISTER 23-3: CONFIG2H: CONFIGURATION REGISTER 2 HIGH

u-0

u-0 uU-0 R/P-1 R/P-1 R/P-1

R/P-1 R/P-1

— — WDTPS3 WDTPS2 WDTPS1

WDTPSO WDTEN

bit 7

bit 0

Legend:

R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘0’

-n = Value when device is unprogrammed x = Bit is unknown

bit 7-5
bit 4-1

bit 0

Unimplemented: Read as ‘0’

WDTPS<3:0>: Watchdog Timer Postscale Select bits
1111 =1:32,768

1110 = 1:16,384

1101 = 1:8,192

1100 = 1:4,096

1011 =1:2,048

1010 = 1:1,024

1001 = 1:512

1000 = 1:256

0111 = 1:128

0110 = 1:64

0101 = 1:32

0100 = 1:16

0011 =1:8

0010 =1:4

0001 =1:2

0000 = 1:1

WDTEN: Watchdog Timer Enable bit

1 = WDT is always enabled. SWDTEN bit has no effect
0 = WDT is controlled by SWDTEN bit of the WDTCON register
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POP Pop Top of Return Stack
Syntax: POP

Operands: None

Operation: (TOS) — bit bucket

Status Affected: None

Encoding: | 0000 | 0000 [ 0000 [ o110 |
Description: The TOS value is pulled off the return
stack and is discarded. The TOS value
then becomes the previous value that
was pushed onto the return stack.
This instruction is provided to enable
the user to properly manage the return
stack to incorporate a software stack.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode No POP TOS No
operation value operation
Example: POP
GOTO NEW
Before Instruction
TOS = 0031A2h
Stack (1 level down) = 014332h

After Instruction

TOS
PC

014332h
NEW

PUSH Push Top of Return Stack
Syntax: PUSH

Operands: None

Operation: (PC+2) > TOS

Status Affected: None

Encoding: | 0000 | oooo [ o0ooo [ o101 |
Description: The PC + 2 is pushed onto the top of
the return stack. The previous TOS
value is pushed down on the stack.
This instruction allows implementing a
software stack by modifying TOS and
then pushing it onto the return stack.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode PUSH No No
PC + 2onto | operation operation
return stack

Example: PUSH

Before Instruction
TOS =  345Ah
PC = 0124h

After Instruction
PC = 0126h
TOS = 0126h
Stack (1 level down) = 345Ah

DS40001365F-page 294
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25.2 MPLAB XC Compilers

The MPLAB XC Compilers are complete ANSI C
compilers for all of Microchip’s 8, 16, and 32-bit MCU
and DSC devices. These compilers provide powerful
integration capabilities, superior code optimization and
ease of use. MPLAB XC Compilers run on Windows,
Linux or MAC OS X.

For easy source level debugging, the compilers provide
debug information that is optimized to the MPLAB X
IDE.

The free MPLAB XC Compiler editions support all
devices and commands, with no time or memory
restrictions, and offer sufficient code optimization for
most applications.

MPLAB XC Compilers include an assembiler, linker and
utilities. The assembler generates relocatable object
files that can then be archived or linked with other
relocatable object files and archives to create an
executable file. MPLAB XC Compiler uses the
assembler to produce its object file. Notable features of
the assembler include:

» Support for the entire device instruction set

» Support for fixed-point and floating-point data

* Command-line interface

» Rich directive set

» Flexible macro language

* MPLAB X IDE compatibility

25.3 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs.

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code, and COFF files for
debugging.

The MPASM Assembler features include:

* Integration into MPLAB X IDE projects

» User-defined macros to streamline
assembly code

» Conditional assembly for multipurpose
source files

 Directives that allow complete control over the
assembly process

25.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembiler. It can link
relocatable objects from precompiled libraries, using
directives from a linker script.

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications.

The object linker/library features include:
« Efficient linking of single libraries instead of many
smaller files

* Enhanced code maintainability by grouping
related modules together

* Flexible creation of libraries with easy module
listing, replacement, deletion and extraction

25,5 MPLAB Assembler, Linker and
Librarian for Various Device
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC DSC devices. MPLAB XC Compiler
uses the assembler to produce its object file. The
assembler generates relocatable object files that can
then be archived or linked with other relocatable object
files and archives to create an executable file. Notable
features of the assembler include:

» Support for the entire device instruction set

» Support for fixed-point and floating-point data
* Command-line interface

* Rich directive set

* Flexible macro language

* MPLAB X IDE compatibility
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26.0 ELECTRICAL SPECIFICATIONS

26.1 Absolute Maximum Ratings(T)

Ambient temperature UNAEr DIas.............coocuiiiiiiiiiiic e e -40°C to +125°C
StOrage tEMPEFATUIE ... ..ot e e st e e st e e et e e enee e e et e e ennneeesnneeaneeeanns -65°C to +150°C
Voltage on pins with respect to Vss
on VDD pin
PICTBFTIXK22 ...ttt ettt en e sae e -0.3V to +6.5V
PICTBLIFIXIK22 ...ttt ettt sttt ettt n e e nne e as -0.3V to +4.0V
ON MCLR PN et en e s -0.3V to +9.0V
ON All OtNET PINS .. -0.3V to (VDD + 0.3V)
Maximum current®
on Vss pin
“40°C < TA < +85°C, INAUSTHIAI ...eiiiiiiie e e 250 mA
“40°C < TA < +125°C, EXEENAEA ...cneiiiiiiiie et 85 mA
on VDD pin
-40°C < TA S H+85°C,INAUSEIAN ... e e eeeaaaes 250 mA
“40°C < TA S +125°C, EXEENAEA ...ovviiiiiiiie et 85 mA
SUNK DY @11 POTES.....e ettt b ettt e e et e et sn e e e e e nanes 250 mA
Lo ]U ] or=To I o) V=1 | I o To 4 £ PRSP 250 mA
Maximum output current
SUNK DY @NY 1/O PNttt ettt et et e ettt +50 mA
SOUICEA DY @NY 17O PIN .ttt ettt +50 mA
Clamp current, 1K (VPIN < 0 OF VPIN > VDD) ...coiiiiieiiiiiieiieeeatieeeeiee e st ae st eeesteeeesaeeeesnneeesneeeeneeeeanneeeenneeesnes +20 mA
Total power dissipation(z) ............................................................................................................................... 800 mW

Note 1: Maximum current rating requires even load distribution across I/O pins. Maximum current rating may be
limited by the device package power dissipation characterizations, see Table 26-8 to calculate device
specifications.

2. Power dissipation is calculated as follows:
PDIS = VDD x {IDD — Xl0oH} + 2{VDD — VOH) x IoH} + Z(VOL x lol).

1 NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure above maximum rating conditions for
extended periods may affect device reliability.
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FIGURE 26-5: HFINTOSC FREQUENCY ACCURACY OVER DEVICE Vop AND TEMPERATURE
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FIGURE 27-17: MEMLOW TYPICAL RC_RUN 31 kHz Ibb
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FIGURE 27-18: MEMLOW TYPICAL RC_RUN IpD
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Package Marking Information (Continued)

20-Lead SOIC (7.50 mm) Example

ININININIRINININIE] ININININIRININEIE]

XOOOXKXXXXXXXX PIC18F14K22
XOXOXXXXXXKXXX E/SO@3
XXXKXKXXXXKXKX R\ 0910017
O R\ YYWWNNN o

IRININIRIRIRINIRIAI INININRIRIRINRN

20-Lead QFN (4x4x0.9 mm) Example

XXXXXX EML @
YWWN N N 910017

Legend: XX...X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
e3 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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APPENDIX A: REVISION HISTORY

Revision A (February 2009)
Original data sheet for PIC18(L)F1XK22 devices.

Revision B (04/2009)

Revised data sheet title; Revised Peripheral Features
section; Revised Table 3-1, Table 3-2; Revised
Example 15-1; Revised Table 21-4.

Revision C (10/2009)

Updated Table 1-1; Updated the “Electrical
Specifications” section (Figures 25-1 to 25-4; sub-
sections 25.1, 25.2, 25.3, 25.4, 25.5, 25.6, 25.7, 25.8,
Added Param No. OS09 to Table 25-2; Added Param
No. DOO3A and Note 1 to Table 25-12); Added graphs
to the “DC and AC Characteristics Graphs and Charts”
section; Other minor corrections.

Revision D (05/2010)

Revised Section 1.3 (deleted #2); Revised Figure 1-1;
Added Table 2-4; Removed register EEADRH from
Tables 3-1 and 3-2; Revised Section 5 (Data EEPROM
Memory); Updated Example 5-2 and Table 5-1;
Revised Section 13.4.4 (Enhanced PWM Auto-Shut-
down Mode); Added Note 4 below Register 13-2;
Revised Figure 16-1; Revised Equation 20-1;
Removed sub-section 20.1.3 (Output Clamped to Vss);
Updated Figure 20-1; Revised Tables 21-4 and Table
22-1; Updated Register 22-5, Figure 25-5, Table 25-2,
Table 25-8, Table 25-10 and Table 25-12; Updated the
Electrical  Specification section; Other  minor
corrections.

Revision E (10/2011)

Updated data sheet to new format; Updated the Pin
Diagrams; Updated the Electrical Specifications
section; Updated the Packaging Information section;
Updated Table B-1; Updated the Product Identification
System section; Other minor corrections.

Revision F (04/2016)

Updated Analog Features section on page 1; Updated
Tables 1-2, 3-2, 8-5, 8-6, 16-2 and 22-4; Added Note 3
to Tables 3-2, 8-1 and 8-2; Added Note 1 to Tables 9-1,
10-2, 12-1 and 17-2, and Register 8-4; Updated
Figures 3-7, 9-1 and 9-2; Updated Registers 13-2,
16-2, 19-1; Updated Section 1.1.2, 7.9 and 8.1;
Replaced chapter 20.0 (Voltage References) with
chapter 20.0 (Fixed Voltage Reference) and 21.0
(Digital-to-Analog Converter (DAC) Module); Updated
Chapter 26.0 (Electrical Specifications); Other minor
corrections.
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