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PIC18(L)F2X/4XK22

REGISTER 3-3: PMD2: PERIPHERAL MODULE DISABLE REGISTER 2

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

— — — — CTMUMD CMP2MD CMP1MD ADCMD
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 7-4 Unimplemented: Read as ‘0’
bit 3 CTMUMD: CTMU Peripheral Module Disable Control bit

1 = Module is disabled, Clock Source is disconnected, module does not draw digital power
0 = Module is enabled, Clock Source is connected, module draws digital power

bit 2 CMP2MD: Comparator C2 Peripheral Module Disable Control bit

1 = Module is disabled, Clock Source is disconnected, module does not draw digital power
0 = Module is enabled, Clock Source is connected, module draws digital power

bit 1 CMP1MD: Comparator C1 Peripheral Module Disable Control bit
1 = Module is disabled, Clock Source is disconnected, module does not draw digital power
0 = Module is enabled, Clock Source is connected, module draws digital power

bit 0 ADCMD: ADC Peripheral Module Disable Control bit

1 = Module is disabled, Clock Source is disconnected, module does not draw digital power
0 = Module is enabled, Clock Source is connected, module draws digital power
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5.1.2.3 PUSH and POP Instructions

Since the Top-of-Stack is readable and writable, the
ability to push values onto the stack and pull values off
the stack without disturbing normal program execution
is a desirable feature. The PIC18 instruction set
includes two instructions, PUSH and POR, that permit
the TOS to be manipulated under software control.
TOSU, TOSH and TOSL can be modified to place data
or a return address on the stack.

The PUSH instruction places the current PC value onto
the stack. This increments the Stack Pointer and loads
the current PC value onto the stack.

The POP instruction discards the current TOS by
decrementing the Stack Pointer. The previous value
pushed onto the stack then becomes the TOS value.

5.2 Register Definitions: Stack Pointer
REGISTER 5-1:  STKPTR: STACK POINTER REGISTER
R/C-0 R/C-0 u-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
STKFUL®W | STKUNF® | — \ STKPTR<4:0>
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented
‘0’ = Bit is cleared

C = Clearable only bit
X = Bit is unknown

bit 7 STKFUL: Stack Full Flag bit®
1 = Stack became full or overflowed
0 = Stack has not become full or overflowed
bit 6 STKUNF: Stack Underflow Flag bit®®
1 = Stack Underflow occurred
0 = Stack Underflow did not occur
bit 5 Unimplemented: Read as ‘0’
bit 4-0 STKPTR<4:0>: Stack Pointer Location bits
Note 1. Bit7 and bit 6 are cleared by user software or by a POR.
5.2.0.1 Stack Full and Underflow Resets

Device Resets on Stack Overflow and Stack Underflow
conditions are enabled by setting the STVREN bit in
Configuration Register 4L. When STVREN is set, a full
or underflow will set the appropriate STKFUL or
STKUNF bit and then cause a device Reset. When
STVREN is cleared, a full or underflow condition will set
the appropriate STKFUL or STKUNF bit but not cause
a device Reset. The STKFUL or STKUNF bits are
cleared by the user software or a Power-on Reset.

521 FAST REGISTER STACK

A fast register stack is provided for the Status, WREG
and BSR registers, to provide a “fast return” option for
interrupts. The stack for each register is only one level
deep and is neither readable nor writable. It is loaded
with the current value of the corresponding register
when the processor vectors for an interrupt. All
interrupt sources will push values into the stack
registers. The values in the registers are then loaded
back into their associated registers if the
RETFI E, FAST instruction is used to return from the
interrupt.

If both low and high priority interrupts are enabled, the
stack registers cannot be used reliably to return from
low priority interrupts. If a high priority interrupt occurs
while servicing a low priority interrupt, the stack register
values stored by the low priority interrupt will be
overwritten. In these cases, users must save the key
registers by software during a low priority interrupt.

If interrupt priority is not used, all interrupts may use the
fast register stack for returns from interrupt. If no
interrupts are used, the fast register stack can be used
to restore the Status, WREG and BSR registers at the
end of a subroutine call. To use the fast register stack
for a subroutine call, a CALL | abel , FAST instruction
must be executed to save the Status, WREG and BSR
registers to the fast register stack. A RETURN, FAST
instruction is then executed to restore these registers
from the fast register stack.

Example 5-1 shows a source code example that uses
the fast register stack during a subroutine call and
return.

© 2010-2016 Microchip Technology Inc.
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Operations on the FSRs with POSTDEC, POSTINC
and PREINC affect the entire register pair; that is,
rollovers of the FSRnL register from FFh to 00h carry
over to the FSRnH register. On the other hand, results
of these operations do not change the value of any
flags in the STATUS register (e.g., Z, N, OV, etc.).

The PLUSW register can be used to implement a form
of indexed addressing in the data memory space. By
manipulating the value in the W register, users can
reach addresses that are fixed offsets from pointer
addresses. In some applications, this can be used to
implement some powerful program control structure,
such as software stacks, inside of data memory.

5.6.3.3 Operations by FSRs on FSRs

Indirect addressing operations that target other FSRs
or virtual registers represent special cases. For
example, using an FSR to point to one of the virtual
registers will not result in successful operations. As a
specific case, assume that FSROH:FSROL contains
FE7h, the address of INDF1. Attempts to read the
value of the INDF1 using INDFO as an operand will
return 00h. Attempts to write to INDF1 using INDFO as
the operand will result in a NOP.

On the other hand, using the virtual registers to write to
an FSR pair may not occur as planned. In these cases,
the value will be written to the FSR pair but without any
incrementing or decrementing. Thus, writing to either
the INDF2 or POSTDEC? register will write the same
value to the FSR2H:FSR2L.

Since the FSRs are physical registers mapped in the
SFR space, they can be manipulated through all direct
operations. Users should proceed cautiously when
working on these registers, particularly if their code
uses indirect addressing.

Similarly, operations by indirect addressing are generally
permitted on all other SFRs. Users should exercise the
appropriate caution that they do not inadvertently change
settings that might affect the operation of the device.

5.7 Data Memory and the Extended
Instruction Set

Enabling the PIC18 extended instruction set (XINST
Configuration bit = 1) significantly changes certain
aspects of data memory and its addressing. Specifi-
cally, the use of the Access Bank for many of the core
PI1C18 instructions is different; this is due to the intro-
duction of a new addressing mode for the data memory
space.

What does not change is just as important. The size of
the data memory space is unchanged, as well as its
linear addressing. The SFR map remains the same.
Core PIC18 instructions can still operate in both Direct
and Indirect Addressing mode; inherent and literal
instructions do not change at all. Indirect addressing
with FSRO and FSR1 also remain unchanged.

57.1 INDEXED ADDRESSING WITH
LITERAL OFFSET

Enabling the PIC18 extended instruction set changes
the behavior of indirect addressing using the FSR2
register pair within Access RAM. Under the proper
conditions, instructions that use the Access Bank — that
is, most bit-oriented and byte-oriented instructions —
can invoke a form of indexed addressing using an
offset specified in the instruction. This special
addressing mode is known as Indexed Addressing with
Literal Offset, or Indexed Literal Offset mode.

When using the extended instruction set, this
addressing mode requires the following:

» The use of the Access Bank is forced (‘a’ = 0) and

» The file address argument is less than or equal to
5Fh.

Under these conditions, the file address of the
instruction is not interpreted as the lower byte of an
address (used with the BSR in direct addressing), or as
an 8-bit address in the Access Bank. Instead, the value
is interpreted as an offset value to an Address Pointer,
specified by FSR2. The offset and the contents of
FSR2 are added to obtain the target address of the
operation.

5.7.2 INSTRUCTIONS AFFECTED BY
INDEXED LITERAL OFFSET MODE

Any of the core PIC18 instructions that can use direct
addressing are potentially affected by the Indexed
Literal Offset Addressing mode. This includes all
byte-oriented and bit-oriented instructions, or almost
one-half of the standard PIC18 instruction set.
Instructions that only use Inherent or Literal Addressing
modes are unaffected.

Additionally, byte-oriented and bit-oriented instructions
are not affected if they do not use the Access Bank
(Access RAM bit is ‘1"), or include a file address of 60h
or above. Instructions meeting these criteria will
continue to execute as before. A comparison of the
different possible addressing modes when the
extended instruction set is enabled is shown in
Figure 5-11.

Those who desire to use byte-oriented or bit-oriented
instructions in the Indexed Literal Offset mode should
note the changes to assembler syntax for this mode.
This is described in more detail in Section 25.2.1
“Extended Instruction Syntax”.

© 2010-2016 Microchip Technology Inc.
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9.0 INTERRUPTS

The PIC18(L)F2X/4XK22 devices have multiple
interrupt sources and an interrupt priority feature that
allows most interrupt sources to be assigned a high or
low priority level (INTO does not have a priority bit, it is
always a high priority). The high priority interrupt vector
is at 0008h and the low priority interrupt vector is at
0018h. A high priority interrupt event will interrupt a low
priority interrupt that may be in progress.

There are 19 registers used to control interrupt
operation.

These registers are:

* INTCON, INTCONZ2, INTCON3
* PIR1, PIR2, PIR3, PIR4, PIR5
* PIE1, PIE2, PIE3, PIE4, PIES
* IPR1, IPR2, IPR3, IPR4, IPR5
* RCON

It is recommended that the Microchip header files
supplied with MPLAB® IDE be used for the symbolic bit
names in these registers. This allows the assembler/
compiler to automatically take care of the placement of
these bits within the specified register.

In general, interrupt sources have three bits to control
their operation. They are:

» Flag bit to indicate that an interrupt event
occurred

« Enable bit that allows program execution to
branch to the interrupt vector address when the
flag bit is set

 Priority bit to select high priority or low priority

9.1 Mid-Range Compatibility

When the IPEN bit is cleared (default state), the interrupt
priority feature is disabled and interrupts are compatible
with  PIC® microcontroller mid-range devices. In
Compatibility mode, the interrupt priority bits of the IPRx
registers have no effect. The PEIE/GIEL bit of the
INTCON register is the global interrupt enable for the
peripherals. The PEIE/GIEL bit disables only the
peripheral interrupt sources and enables the peripheral
interrupt sources when the GIE/GIEH bit is also set. The
GIE/GIEH bit of the INTCON register is the global
interrupt enable which enables all non-peripheral
interrupt sources and disables all interrupt sources,
including the peripherals. All interrupts branch to
address 0008h in Compatibility mode.

9.2 Interrupt Priority

The interrupt priority feature is enabled by setting the
IPEN bit of the RCON register. When interrupt priority
is enabled the GIE/GIEH and PEIE/GIEL global
interrupt enable bits of Compatibility mode are replaced
by the GIEH high priority, and GIEL low priority, global
interrupt enables. When set, the GIEH bit of the
INTCON register enables all interrupts that have their
associated IPRx register or INTCONX register priority
bit set (high priority). When clear, the GIEH bit disables
all interrupt sources including those selected as low
priority. When clear, the GIEL bit of the INTCON
register disables only the interrupts that have their
associated priority bit cleared (low priority). When set,
the GIEL bit enables the low priority sources when the
GIEH bit is also set.

When the interrupt flag, enable bit and appropriate
Global Interrupt Enable (GIE) bit are all set, the
interrupt will vector immediately to address 0008h for
high priority, or 0018h for low priority, depending on
level of the interrupting source’s priority bit. Individual
interrupts can be disabled through their corresponding
interrupt enable bits.

9.3 Interrupt Response

When an interrupt is responded to, the Global Interrupt
Enable bit is cleared to disable further interrupts. The
GIE/GIEH bit is the Global Interrupt Enable when the
IPEN bit is cleared. When the IPEN bit is set, enabling
interrupt priority levels, the GIEH bit is the high priority
global interrupt enable and the GIEL bit is the low
priority Global Interrupt Enable. High priority interrupt
sources can interrupt a low priority interrupt. Low
priority interrupts are not processed while high priority
interrupts are in progress.

The return address is pushed onto the stack and the
PC is loaded with the interrupt vector address (0008h
or 0018h). Once in the Interrupt Service Routine, the
source(s) of the interrupt can be determined by polling
the interrupt flag bits in the INTCONx and PIRx
registers. The interrupt flag bits must be cleared by
software before re-enabling interrupts to avoid
repeating the same interrupt.

The “return from interrupt” instruction, RETFI E, exits
the interrupt routine and sets the GIE/GIEH bit (GIEH
or GIEL if priority levels are used), which re-enables
interrupts.

For external interrupt events, such as the INT pins or
the PORTB interrupt-on-change, the interrupt latency
will be three to four instruction cycles. The exact
latency is the same for one-cycle or two-cycle
instructions. Individual interrupt flag bits are set,
regardless of the status of their corresponding enable
bits or the Global Interrupt Enable bit.

DS40001412G-page 106
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Note: Do not use the MOVFF instruction to
modify any of the interrupt control
registers while any interrupt is enabled.
Doing S0 may cause erratic
microcontroller behavior.

FIGURE 9-1: PIC18 INTERRUPT LOGIC
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Note 1: The RBIF interrupt also requires the individual pin IOCB enables.
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12.7.2.3

The output resulting from a Comparator 1 operation can
be selected as a source for Timerl/3/5 Gate Control.
The Comparator 1 output (sync_C1OUT) can be
synchronized to the Timerl/3/5 clock or left
asynchronous. For more information see Section 18.8.4
“Synchronizing Comparator Output to Timer1”.

Comparator C1 Gate Operation

12.7.2.4

The output resulting from a Comparator 2 operation
can be selected as a source for Timerl/3/5 Gate
Control. The Comparator 2 output (sync_C20UT) can
be synchronized to the Timerl/3/5 clock or left
asynchronous. For more information see
Section 18.8.4 “Synchronizing Comparator Output
to Timerl”.

Comparator C2 Gate Operation

12.7.3 TIMER1/3/5 GATE TOGGLE MODE

When Timerl/3/5 Gate Toggle mode is enabled, it is
possible to measure the full-cycle length of a Tim-
erl/3/5 gate signal, as opposed to the duration of a sin-
gle level pulse.

The Timer1/3/5 Gate source is routed through a flip-flop
that changes state on every incrementing edge of the
signal. See Figure 12-5 for timing details.

Timer1/3/5 Gate Toggle mode is enabled by setting the
TXGTM bit of the TXGCON register. When the TXxGTM
bit is cleared, the flip-flop is cleared and held clear. This
is necessary in order to control which edge is
measured.

Note: Enabling Toggle mode at the same time
as changing the gate polarity may result in
indeterminate operation.

12.7.4 TIMER1/3/5 GATE SINGLE-PULSE
MODE

When Timerl1/3/5 Gate Single-Pulse mode is enabled,
it is possible to capture a single-pulse gate event.
Timerl/3/5 Gate Single-Pulse mode is first enabled by
setting the TXGSPM bit in the TXGCON register. Next,
the TXGGO/DONE bit in the TXGCON register must be
set. The Timer1/3/5 will be fully enabled on the next
incrementing edge. On the next trailing edge of the
pulse, the TxGGO/DONE bit will automatically be
cleared. No other gate events will be allowed to
increment Timerl/3/5 until the TXGGO/DONE bit is
once again set in software.

Clearing the TXGSPM bit of the TXGCON register will
also clear the TXxGGO/DONE bit. See Figure 12-6 for
timing details.

Enabling the Toggle mode and the Single-Pulse mode
simultaneously will permit both sections to work
together. This allows the cycle times on the Timer1/3/5
Gate source to be measured. See Figure 12-7 for
timing details.

12.7.5 TIMER1/3/5 GATE VALUE STATUS

When Timerl/3/5 Gate Value Status is utilized, it is
possible to read the most current level of the gate
control value. The value is stored in the TXGVAL bit in
the TXGCON register. The TxGVAL bhit is valid even
when the Timerl1/3/5 Gate is not enabled (TMRxGE bit
is cleared).

12.7.6 TIMER1/3/5 GATE EVENT
INTERRUPT

When Timer1/3/5 Gate Event Interrupt is enabled, it is
possible to generate an interrupt upon the completion
of a gate event. When the falling edge of TXxGVAL
occurs, the TMRxGIF flag bit in the PIR3 register will be
set. If the TMRXGIE bit in the PIE3 register is set, then
an interrupt will be recognized.

The TMRXGIF flag bit operates even when the
Timerl/3/5 Gate is not enabled (TMRXGE bit is
cleared).

For more information on selecting high or low priority
status for the Timerl/3/5 Gate Event Interrupt see
Section 9.0 “Interrupts”.

© 2010-2016 Microchip Technology Inc.
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FIGURE 15-17: I2C SLAVE, 7-BIT ADDRESS, RECEPTION (SEN = 1, AHEN = 1, DHEN = 1)
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FIGURE 15-19: I2C SLAVE, 7-BIT ADDRESS, TRANSMISSION (AHEN = 1)
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FIGURE 15-21:

I2C SLAVE, 10-BIT ADDRESS, RECEPTION (SEN = 0, AHEN = 1, DHEN = 0)
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REGISTER 15-3: SSPxCON1: SSPx CONTROL REGISTER 1

R/C/HS-0 R/C/HS-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
WCOL SSPxOV SSPXEN CKP SSPxM<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 HS = Bit is set by hardware C = User cleared
bit 7 WCOL: Write Collision Detect bit

Master mode:
1= A write to the SSPxBUF register was attempted while the I2C conditions were not valid for a transmission to

be started
0 = No collision
Slave mode:

1 = The SSPxBUF register is written while it is still transmitting the previous word (must be cleared in software)
0 = No collision

bit 6 SSPXOV: Receive Overflow Indicator bit()
In SPI mode:
1 = Anew byte is received while the SSPxBUF register is still holding the previous data. In case of overflow, the data

in SSPXSR is lost. Overflow can only occur in Slave mode. In Slave mode, the user must read the SSPxBUF, even
if only transmitting data, to avoid setting overflow. In Master mode, the overflow bit is not set since each new recep-
tion (and transmission) is initiated by writing to the SSPxBUF register (must be cleared in software).

0 = No overflow

In I°C mode:

1= A byte is received while the SSPxBUF register is still holding the previous byte. SSPxOV is a “don’t care” in
Transmit mode (must be cleared in software).

0 = No overflow

bit 5 SSPxXEN: Synchronous Serial Port Enable bit

In both modes, when enabled, these pins must be properly configured as input or output
In SPI mode: -
1 = Enables serial port and configures SCKx, SDOx, SDIx and SSx as the source of the serial port pins(z)

0 = Disables serial port and configures these pins as /O port pins
In I2C mode:
1= Enables the serial port and configures the SDAx and SCLx pins as the source of the serial port pins(®

0 = Disables serial port and configures these pins as 1/O port pins

bit 4 CKP: Clock Polarity Select bit
In SPI mode:
1 = Idle state for clock is a high level
0 = Idle state for clock is a low level
In I2C Slave mode:
SCLx release control
1 = Enable clock
0 = Holds clock low (clock stretch). (Used to ensure data setup time.)
In I2C Master mode:
Unused in this mode
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FIGURE 22-1:

DIGITAL-TO-ANALOG CONVERTER BLOCK DIAGRAM

r— - - — — — — — — — — — q
| Digital-to-Analog Converter (DAC) |
Reserved —I— |
FVR BUF1 ——— |
VREF+ s | DACR<4:0>
VDD R § |
11170 |
DACPSS<1:0> | 11110 |
R
DACEN — |
DACLPS | R |
| R X |
| 2 A DAC Output
Steps | e e = utpu
| 1. e 2 | (to Comparators and
N ADC Modules)
I © I
I
| 00001 DACOUT
| 00000 Ll pacoe
DACNSS | |
I I
VREF- |X|—'— 1 [ Vsee |
Vss —'—ﬂ |
Lo 4

FIGURE 22-2:

VOLTAGE REFERENCE OUTPUT BUFFER EXAMPLE

PIC® MCU

DAC
Module

Voltage

Output

R
Reference

Impedance

DACOUT

I

——+—— Buffered DAC Output
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24.3 Watchdog Timer (WDT)

For PIC18(L)F2X/4XK22 devices, the WDT is driven by
the LFINTOSC source. When the WDT is enabled, the
clock source is also enabled. The nominal WDT period
is 4 ms and has the same stability as the LFINTOSC
oscillator.

The 4 ms period of the WDT is multiplied by a 16-bit
postscaler. Any output of the WDT postscaler is
selected by a multiplexer, controlled by bits in
Configuration Register 2H. Available periods range
from 4 ms to 131.072 seconds (2.18 minutes). The
WDT and postscaler are cleared when any of the
following events occur: a SLEEP or CLRWDT instruction
is executed, the IRCF bits of the OSCCON register are
changed or a clock failure has occurred.

Note 1: The CLRWDT and SLEEP instructions
clear the WDT and postscaler counts
when executed.

2: Changing the setting of the IRCF bits of
the OSCCON register clears the WDT
and postscaler counts.

3: When a CLRWDT instruction is executed,
the postscaler count will be cleared.

FIGURE 24-1: WDT BLOCK DIAGRAM

SWDTEN Enable WDT

WDTEN

WDT Counter

Wake-up
LFINTOSC Source TD_’ from Power
A Managed Modes
Change on IRCF bits Y

‘LT\ _ | Programmable Postscaler | Reset "‘D_>WDT
CLRV\DTAI—L/ - ogrammable Postscale Reset

1:1to 1:32,768
A

All Device Resets

WDTPS<3:0>

Sleep
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DAW Decimal Adjust W Register DECF Decrement f
Syntax: DAW Syntax: DECF f{d {,a}}
Operands: None Operands: 0<f<255
Operation: If [W<3:0> > 9] or [DC = 1] then d<[0.1]
(W<3:0>) + 6 — W<3:0>; a<[01]
else Operation: (f)—1 — dest
(W<3:0) - W<3:0>; Status Affected:  C, DC, N, OV, Z
If [W<7:4> + DC > 9] or [C = 1] then Encoding: ‘ 0000 | Olda ‘ fiff | fiff ‘
(W<7:4>) + 6 + DC > W<7:4>; Description: Decrement register ‘f'. If ‘d’ is ‘0", the
else result is stored in W. If ‘d’ is ‘1’, the
(W<7:4>) + DC - W<7:4> result is stored back in register ‘f
Status Affected: C (default).
ding: If ‘a’is ‘0", the Access Bank is selected.
Encoding: ‘ 0000 | 0000 ‘ 0000 | 0111 ‘ If ‘a’is ‘1’, the BSR is used to select the
Description: DAW adjusts the 8-bit value in W, result- GPR bank.
ing from the earlier addition of two vari- If ‘a’ is ‘0’ and the extended instruction
ables (each in packed BCD format) and set is enabled, this instruction operates
produces a correct packed BCD result. in Indexed Literal Offset Addressing
Words: 1 modg whenever f <95 (SFh). See
Section 25.2.3 “Byte-Oriented and
Cycles: 1 Bit-Oriented Instructions in Indexed
Q Cycle Activity: Literal Offset Mode” for details.
Q1 Q2 Q3 Q4 Words: 1
Decode Read Process Write Cycles: 1
- — register W Data W Q Cycle Activity:
xamplel:
1 2 3 4
DAW Q Q Q Q
] Decode Read Process Write to
Before Instruction register ‘f’ Data destination
W = A5h
C = 0 .
DC = 0 Example: DECF CNT, 1, O
After Instruction Before Instruction
W =  05h CNT = 01h
C = 1 z = 0
DC = 0 After Instruction
Example 2: CNT = 00h
Before Instruction 4 = 1
W = CEh
C = 0
DC = 0
After Instruction
W = 34h
C = 1
DC = 0
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27.11.3 TIMING DIAGRAMS AND SPECIFICATIONS

FIGURE 27-7: EXTERNAL CLOCK TIMING (ALL MODES EXCEPT PLL)

. Q4

01 Q2 Q3 | Q4 3 01 !

0OSC1

CLKOUT

TABLE 27-7: EXTERNAL CLOCK TIMING REQUIREMENTS

Pa’\|l'gm. Symbol Characteristic Min Max Units Conditions
1A Fosc External CLKIN DC 0.5 MHz | EC, ECIO Oscillator mode (low power)
Frequency(l) DC 16 MHz | EC, ECIO Oscillator mode (medium power)
EC, ECIO Oscillator mode (high power)
DC 64 MHz
Oscillator Frequency® DC 4 MHz | RC Oscillator mode
5 200 kHz LP Oscillator mode
0.1 4 MHz | XT Oscillator mode
4 MHz | HS Oscillator mode, VDD < 2.7V
16 MHz | HS Oscillator mode, VDD > 2.7V,
Medium-Power mode (HSMP)
4 20 MHz | HS Oscillator mode, VDD > 2.7V,
High-Power mode (HSHP)
1 Tosc External CLKIN Period® 2.0 — us EC, ECIO Oscillator mode (low power)
62.5 — ns EC, ECIO Oscillator mode (medium power)
EC, ECIO Oscillator mode (high power)
15.6 — ns
Oscillator Period® 250 — ns | RC Oscillator mode
5 200 us LP Oscillator mode
0.25 10 us XT Oscillator mode
250 250 ns HS Oscillator mode, VDD < 2.7V
62.5 250 ns HS Oscillator mode, VDD > 2.7V,
Medium-Power mode (HSMP)
50 250 ns HS Oscillator mode, VDD > 2.7V,
High-Power mode (HSHP)
Tey Instruction Cycle Time® 62.5 — ns |Tcy = 4/Fosc
TosL, External Clock in (OSC1) 25 — us LP Oscillator mode
TosH High or Low Time 30 — ns XT Oscillator mode
10 — ns HS Oscillator mode
4 TosR, External Clock in (OSC1) — 50 ns LP Oscillator mode
TosF Rise or Fall Time — 20 ns XT Oscillator mode
— 7.5 ns HS Oscillator mode

Note 1: Instruction cycle period (Tcy) equals four times the input oscillator time base period for all configurations except PLL. All
specified values are based on characterization data for that particular oscillator type under standard operating condi-
tions with the device executing code. Exceeding these specified limits may result in an unstable oscillator operation
and/or higher than expected current consumption. All devices are tested to operate at “min.” values with an external
clock applied to the OSC1/CLKIN pin. When an external clock input is used, the “max.” cycle time limit is “DC” (no
clock) for all devices.
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FIGURE 28-40: PIC18LF2X/4XK22 TYPICAL IpD: RC_IDLE HF-INTOSC
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FIGURE 28-41: PIC18LF2X/4XK22 MAXIMUM Ipp: RC_IDLE HF-INTOSC
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FIGURE 28-54: PIC18F2X/4XK22 TYPICAL Ipb: PRI_RUN EC HIGH POWER
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FIGURE 28-55: PIC18F2X/4XK22 MAXIMUM IpD: PRI_RUN EC HIGH POWER
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FIGURE 28-62: PIC18F2X/4XK22 TYPICAL Ipp: PRI_IDLE EC MEDIUM POWER
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FIGURE 28-63: PIC18F2X/4XK22 MAXIMUM IpD: PRI_IDLE EC MEDIUM POWER
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FIGURE 28-70: PIC18F2X/4XK22 TYPICAL Ipb: PRI_IDLE EC with PLL
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FIGURE 28-71: PIC18F2X/4XK22 MAXIMUM IpD: PRI_IDLE EC with PLL
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44-Lead 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
=
(D]

NOTE 1
1\

2

(DATUM B) ——
(DATUM A) ——

2X \5
(N [0.20(C

2X
‘M]o.20]C TOP VIEW
* //To10]c — Al
SEATING, At | oooo .:._E._E._E._E._.:._.:._| —————— -
PLANE ? N 44X
SIDE VIEW (= ]008[c]
L @Jo10®][c]AlB]
D2
[J[VOUUTUYUUUUY ] [@]o.10@[c[A]B]
-] i d
-] d
D ' d
-] d
.\KK- ~¢ -—— E2
i\\\\\w\\H =
: g\\ NN 9
AR A0 N NN
NOTE1— N | H
11 —=||~=— 44X Db

e~ [~ $0.07@CA|B|

BOTTOM VIEW
Microchip Technology Drawing C04-103D Sheet 1 of 2

DS40001412G-page 528 © 2010-2016 Microchip Technology Inc.



PIC18(L)F2X/4XK22

44-Lead Plastic Thin Quad Flatpack (PT) - 10x10x1.0 mm Body [TQFP]

Note:

http://www.microchip.com/packagi

ng

For the most current package drawings, please see the Microchip Packaging Specification located at
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