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PIC18(L)F24/25K42

8.11.1 MEMORY EXECUTION VIOLATION

If the CPU executes outside the valid execution area, a
memory execution violation reset occurs.

The invalid execution areas are:

1. Addresses outside implemented program mem-
ory (see Table 5-1).

2. Storage Area Flash (SAF) inside program
memory, if it is enabled.

When a memory execution violation is generated, flag
MEMV is cleared in PCON1 (Register 8-3) to signal the
cause of Reset. It needs to be set in the user code after
a memory execution violation Reset has occurred to
detect further violation Resets.

8.12 Determining the Cause of a Reset

Upon any Reset, multiple bits in the STATUS and
PCONO registers are updated to indicate the cause of
the Reset. Table 8-3 shows the Reset conditions of
these registers.

TABLE 8-3: RESET CONDITION FOR SPECIAL REGISTERS

Condition Program STATUS PCONO PCON1

Counter Register“'z) Register Register

Power-on Reset 0 -110 0000 [0011 110x| _—__ __1-
Brown-out Reset 0 -110 0000 | 0011 11u0| - —-7-
MCLR Reset during normal operation 0 -uuu uuuu [uuuu Ouuu| ---- --u-
MCLR Reset during Sleep 0 -10u uuuu |[uuuu Ouuu| ---- —--u-
WDT Time-out Reset 0 -0uu uuuu |uuul uuuu | ———— —_y-
WWDT Window Violation Reset 0 —uuu uuuu |uulu uuuu| ——__ __y-
RESET Instruction Executed 0 -uuu uuuu |uuuu uvluu| ———— ——y-
Stack Overflow Reset (STVREN = 1) 0 -uuu uuuu |luuu vuuu| ———— -
Stack Underflow Reset (STVREN = 1) 0 -uuu uuuu |Uluu vuuul oo __y-
Memory Violation Reset 0 -uuu uuuu |[UUUU UUUU | ———— ——(-—
Legend: u =unchanged, x =unknown, —= unimplemented bit, reads as ‘0’.
Note 1: If a Status bit is not implemented, that bit will be read as ‘0".

2: Status bits Z, C, DC are reset by POR/BOR, but not defined by the Resets module (Register 4-2).
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10.1 Clock Source

The input to the reference clock output can be selected
using the CLKRCLK register.

10.1.1 CLOCK SYNCHRONIZATION

Once the reference clock enable (EN) is set, the mod-
ule is ensured to be glitch-free at start-up.

When the reference clock output is disabled, the output
signal will be disabled immediately.

Clock dividers and clock duty cycles can be changed
while the module is enabled, but glitches may occur on
the output. To avoid possible glitches, clock dividers
and clock duty cycles should be changed only when the
CLKREN is clear.

10.2 Programmable Clock Divider

The module takes the clock input and divides it based
on the value of the DIV<2:0> bits of the CLKRCON
register (Register 10-1).

The following configurations can be made based on the
DIV<2:0> bits:

* Base Fosc value

» Fosc divided by 2

» Fosc divided by 4

» Fosc divided by 8

» Fosc divided by 16
» Fosc divided by 32
» Fosc divided by 64
» Fosc divided by 128

The clock divider values can be changed while the
module is enabled; however, in order to prevent
glitches on the output, the DIV<2:0> bits should only be
changed when the module is disabled (EN = 0).

10.3 Selectable Duty Cycle

The DC<1:0> bits of the CLKRCON register can be
used to modify the duty cycle of the output clock. A duty
cycle of 25%, 50%, or 75% can be selected for all clock
rates, with the exception of the undivided base Fosc
value.

The duty cycle can be changed while the module is
enabled; however, in order to prevent glitches on the
output, the DC<1:0> bits should only be changed when
the module is disabled (EN = 0).

Note: The DC1 bitis reset to ‘1’. This makes theI

default duty cycle 50% and not 0%.

10.4 Operation in Sleep Mode

The reference clock output module clock is based on
the system clock. When the device goes to Sleep, the
module outputs will remain in their current state. This
will have a direct effect on peripherals using the
reference clock output as an input signal. No change
should occur in the module from entering or exiting
from Sleep.

© 2016-2017 Microchip Technology Inc.
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11.4.1 SERVING A HIGH OR LOW PRIORITY INTERRUPT
WHEN MAIN ROUTINE CODE IS EXECUTING

When a high or low priority interrupt is requested when the main routine code
is executing, the main routine execution is halted and the ISR is addressed, see
Figure 11-2. Upon a return from the ISR (by executing the RETFIE instruction),
the main routine resumes execution.

FIGURE 11-2: INTERRUPT EXECUTION: HIGH/LOW PRIORITY INTERRUPT WHEN EXECUTING MAIN ROUTINE

ISR Code Executing

Rev. 10-00267A
91212016

Main Code Main Code Executing >< Main Code Execution Halted

Interrupt

)RETFIE Executed

>< Main Code Executing

Interrupt  Interrupt
received cleared
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REGISTER 11-11: PIR8: PERIPHERAL INTERRUPT REGISTER 8

R/W/HS-0/0 R/W/HS-0/0 u-0 U-0 U-0 U-0 U-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 TMRS5GIF: 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: 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 11-12: 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 CWGSIF CCP3IF TMR6IF
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 CWGS3IF: 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 TMRGIF: TMRG6 Interrupt Flag bit
1 = Interrupt has occurred (must be cleared by software)
0 = Interrupt event has not occurred

Note: 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.
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13.1 Independent Clock Source

The WWDT can derive its time base from either the
31 kHz LFINTOSC or 31.25 kHz MFINTOSC internal
oscillators, depending on the value of WDTE<1:0>
Configuration bits.

If WDTE = 2'blx, then the clock source will be
enabled depending on the WDTCCS<2:0>
Configuration bits.

If WDTE = 2'b01, the SEN bit should be set by
software to enable WWDT, and the clock source is
enabled by the CS bits in the WDTCON1 register.

Time intervals in this chapter are based on a minimum
nominal interval of 1 ms. See Section 46.0 “Electrical
Specifications” for LFINTOSC and MFINTOSC
tolerances.

13.2 WWDT Operating Modes

The Windowed Watchdog Timer module has four
operating modes controlled by the WDTE<1:0> bits in
Configuration Words. See Table 13-1.
13.2.1 WWDT IS ALWAYS ON

When the WDTE bits of Configuration Words are set to
‘11’, the WWDT is always on.

WWDT protection is active during Sleep.

13.2.2 WWDT IS OFF IN SLEEP

When the WDTE bits of Configuration Words are set to
‘10’, the WWDT is on, except in Sleep.

WWDT protection is not active during Sleep.

13.2.3 WWDT CONTROLLED BY
SOFTWARE

When the WDTE bits of Configuration Words are set to
‘01’, the WWDT is controlled by the SEN bit of the
WDTCONQO register.

WWDT protection is unchanged by Sleep. See
Table 13-1 for more details.

TABLE 13-1: WWDT OPERATING MODES

Device WWDT
Mode Mode

11 X X Active
Awake | Active

WDTE<1:0> SEN

10 X -
Sleep |Disabled
1 X Active
01 :
0 X Disabled
00 X X Disabled

13.3 Time-out Period

If the WDTCPS<4:0> Configuration bits default to
5'pb11111, then the PS bits of the WDTCONO register
set the time-out period from 1 ms to 256 seconds
(nominal). If any value other than the default value is
assigned to WDTCPS<4:0> Configuration bits, then
the timer period will be based on the WDTCPS<4:0>
bits in the CONFIG3L register. After a Reset, the
default time-out period is 2s.

13.4 Watchdog Window

The Windowed Watchdog Timer has an optional
Windowed mode that is controlled by the
WDTCWS<2:0> Configuration bits and WINDOW<2:0>
bits of the WDTCON1 register. In the Windowed mode,
the CLRWDT instruction must occur within the allowed
window of the WDT period. Any CLRWDT instruction that
occurs outside of this window will trigger a window
violation and will cause a WWDT Reset, similar to a
WWDT time out. See Figure 13-2 for an example.

The window size is controlled by the WINDOW<2:0>
Configuration bits, or the WINDOW<2:0> bits of
WDTCONT1, if WDTCWS<2:0>=111.

The five Most Significant bits of the WDTTMR register
are used to determine whether the window is open, as
defined by the WINDOW<2:0> bits of the WDTCON1
register.

In the event of a window violation, a Reset will be
generated and the WDTWV bit of the PCONO register
will be cleared. This bit is set by a POR or can be set in
firmware.

13.5 Clearing the WWDT

The WWDT is cleared when any of the following
conditions occur:

* Any Reset

e Valid CLRWDT instruction is executed

» Device enters Sleep

» Exit Sleep by Interrupt

« WWODT is disabled

 Oscillator Start-up Timer (OST) is running

* Any write to the WDTCONO or WDTCON1
registers

13.5.1 CLRWDT CONSIDERATIONS
(WINDOWED MODE)

When in Windowed mode, the WWDT must be armed
before a CLRWDT instruction will clear the timer. This is
performed by reading the WDTCONO register.
Executing a CLRWDT instruction without performing
such an arming action will trigger a window violation
regardless of whether the window is open or not.

See Table 13-2 for more information.

© 2016-2017 Microchip Technology Inc.
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16.2 CRC Functional Overview

The CRC module can be used to detect bit errors in the
program memory using the built-in memory scanner or
through user input RAM memory. The CRC module can
accept up to a 16-bit polynomial with up to a 16-bit seed
value. A CRC calculated check value (or checksum)
will then be generated into the CRCACC<15:0>
registers for user storage. The CRC module uses an
XOR shift register implementation to perform the
polynomial division required for the CRC calculation.

EXAMPLE 16-1: CRC EXAMPLE

Rev. 10-000206A
11812014

CRC-16-ANSI
x'®+ x' + x% + 1 (17 bits)
Standard 16-bit representation = 0x8005

CRCXORH = 0b10000000
CRCXORL = 0b0000010- ™
Data Sequence:
0x55, 0x66, 0x77, 0x88
DLEN = 0b0111
PLEN = 0b1111

Data entered into the CRC:
SHIFTM = 0:
01010101 01100110 01110111 10001000

SHIFTM = 1:
10101010 01100110 11101110 00010001

Check Value (ACCM = 1):

SHIFTM =0: 0x32D6
CRCACCH = 0b00110010
CRCACCL = 0b11010110

SHIFTM = 1: 0x6BA2
CRCACCH = 0b01101011
CRCACCL = 0b10100010

Note 1: BitO is unimplemented. The LSb of any
CRC polynomial is always ‘1’ and will always
be treated as a ‘1’ by the CRC for calculating
the CRC check value. This bit will be read in
software as a ‘0’.

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 218
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FIGURE 17-4:

DMA OPERATION WITH HARDWARE TRIGGER
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FIGURE 23-7:

TIMER1/3/5 GATE SINGLE-PULSE AND TOGGLE COMBINED MODE
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23.11 Peripheral Module Disable

When a peripheral module is not used or inactive, the
module can be disabled by setting the Module Disable
bit in the PMD registers. This will reduce power
consumption to an absolute minimum. Setting the PMD
bits holds the module in Reset and disconnects the
module’s clock source. The Module Disable bits for
Timer1 (TMR1MD), Timer3 (TMR3MD) and Timer5
(TMR5MD) are in the respective PMD registers. See
Section 21.0 “Peripheral Module Disable (PMD)” for
more information.

© 2016-2017 Microchip Technology Inc.
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24.5 Operation Examples

Unless otherwise specified, the following notes apply to
the following timing diagrams:

- Both the prescaler and postscaler are set to
1:1 (both the CKPS and OUTPS bits in the
T2CON register are cleared).

- The diagrams illustrate any clock except
Fosc/4 and show clock-sync delays of at
least two full cycles for both ON and
T2TMR_ers. When using Fosc/4, the
clock-sync delay is at least one instruction
period for T2TMR_ers; ON applies in the next
instruction period.

- ON and T2TMR _ers are somewhat
generalized, and clock-sync delays may
produce results that are slightly different than
illustrated.

- The PWM Duty Cycle and PWM output are
illustrated assuming that the timer is used for
the PWM function of the CCP module as
described in Section
25.0 “Capture/Compare/PWM Module” and
Section 26.0 “Pulse-Width Modulation
(PWM)”. The signals are not a part of the
T2TMR module.

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 326
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24510 LEVEL-TRIGGERED HARDWARE LIMIT ONE-SHOT
MODES

The Level Triggered Hardware Limit One-Shot modes hold the timer in Reset
on an external Reset level and start counting when both the ON bit is set and
the external signal is not at the Reset level. If one of either the external signal
is not in reset or the ON bit is set then the other signal being set/made active
will start the timer. Reset levels are selected as follows:

* Low reset level (MODE<4:0>=10110)
» High reset level (MODE<4:0>=10111)

When the timer count matches the T2PR period count, the timer is reset and
the ON bit is cleared. When the ON bit is cleared by either a T2PR match or by
software control the timer will stay in Reset until both the ON bit is set and the
external signal is not at the Reset level.

When Level Triggered Hardware Limit One-Shot modes are used in conjunction
with the CCP PWM operation the PWM drive goes active with either the exter-
nal signal edge or the setting of the ON bit, whichever of the two starts the timer.

FIGURE 24-13: LEVEL-TRIGGERED HARDWARE LIMIT ONE-SHOT MODE TIMING DIAGRAM (MODE =10110)

Rev. 10-002048
121131201

MODE|

0010110 |

TMRx_clk

on__| |

TXPR| 5 |
Instruction™ {BSF) {BSF) BCl BSF

— L

TMRx_ersJ |

I

mMR( o f1f2fef4)s)

o

£ 61 E) SCEED £) £ SR ©) £ )

TMRx_postscaled |

| [ ]

PWM Duty
Cycle

‘D3 |

PWM Output

Note 1: BSF and BCF represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TXCON. CPU execution is asynchronous to the timer clock input.
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2542 SETUP FOR PWM OPERATION

The following steps should be taken when configuring
the CCP module for standard PWM operation:

1. Use the desired output pin RxyPPS control to
select CCPx as the source and disable the
CCPx pin output driver by setting the associated
TRIS bit.

2. Load the T2PR register with the PWM period
value.

3. Configure the CCP module for the PWM mode
by loading the CCPxCON register with the
appropriate values.

4. Load the CCPRxL register, and the CCPRxH
register with the PWM duty cycle value and
configure the FMT bit of the CCPxCON register
to set the proper register alignment.

5. Configure and start Timer2:

» Clear the TMR2IF interrupt flag bit of the
respective PIR register. See Note below.

« Select the timer clock source to be as
Fosc/4 using the T2CLK register. This is
required for correct operation of the PWM
module.

» Configure the CKPS bits of the T2CON
register with the Timer prescale value.

« Enable the Timer by setting the ON bit of
the T2CON register.

6. Enable PWM output pin:

* Wait until the Timer overflows and the
TMR2IF bit of the PIR4 register is set. See
Note below.

» Enable the CCPx pin output driver by
clearing the associated TRIS bit.

Note: Inorderto send a complete duty cycle and
period on the first PWM output, the above
steps must be included in the setup
sequence. If it is not critical to start with a
complete PWM signal on the first output,
then step 6 may be ignored.

2543 TIMER2 TIMER RESOURCE

The PWM standard mode makes use of the 8-bit

Timer2 timer resources to specify the PWM period.

2544 PWM PERIOD

The PWM period is specified by the T2PR register of
Timer2. The PWM period can be calculated using the
formula of Equation 25-1.

EQUATION 25-1: PWM PERIOD

PWM Period = [(T2PR)+ 1]e4eTOSCe
(TMR?2 Prescale Value)

Note 1: Tosc = 1/Fosc

When T2TMR is equal to T2PR, the following three
events occur on the next increment cycle:
* T2TMR is cleared

* The CCPx pin is set. (Exception: If the PWM duty
cycle = 0%, the pin will not be set.)

* The PWM duty cycle is transferred from the
CCPRXxL/H register pair into a 10-bit buffer.

Note: The Timer postscaler (see Section
243 “External Reset Sources”) is not
used in the determination of the PWM
frequency.

© 2016-2017 Microchip Technology Inc.
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REGISTER 33-10: UxRXB: UART RECEIVE REGISTER

u = Bit is unchanged
‘1’ = Bit is set

x = Bit is unknown
‘0’ = Bit is cleared

R-0/0 R-0/0 R-0/0 R-0/0 R-0/0 R-0/0 R-0/0 R-0/0
RXB<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

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

bit 7-0

REGISTER 33-11:

RXB<7:0>: Top of Receive Buffer

UxTXB: UART TRANSMIT REGISTER

u = Bit is unchanged
‘1’ = Bitis set

x = Bit is unknown
‘0’ = Bit is cleared

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
TXB<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

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

bit 7-0

TXB<7:0>:

Bottom of Transmit B

uffer

© 2016-2017 Microchip Technology Inc.
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REGISTER 33-18: UxTXCHK: UART TRANSMIT CHECKSUM RESULT 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
TXCHK<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 TXCHK<7:0>: Checksum calculated from TX bytes

LIN mode and COEN = 1:

Sum of all transmitted bytes including PID
LIN mode and COEN = 0:

Sum of all transmitted bytes except PID

All other modes and COEN = 1:

Sum of all transmitted bytes since last clear
All other modes and COEN = 0:

Not used

REGISTER 33-19: UxRXCHK: UART RECEIVE CHECKSUM RESULT 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
RXCHK<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 RXCHK<7:0>: Checksum calculated from RX bytes

LIN mode and COEN = 1:

Sum of all received bytes including PID
LIN mode and COEN = 0:

Sum of all received bytes except PID

All other modes and COEN = 1:

Sum of all received bytes since last clear
All other modes and COEN = 0:

Not used

© 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 512
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34.2 SPIREGISTERS

» SPI Interrupt Flag Register (SPIXINTF)
» SPI Interrupt Enable Register (SPIXINTE)

» SPI Byte Count High and Low Registers
(SPIXTCTHIL)

» SPI Bit Count Register (SPIXTWIDTH)

» SPI Baud Rate Register (SPIXBAUD)

» SPI Control Register 0 (SPIXCONO)

» SPI Control Register 1 (SPIXCON1)

» SPI Control Register 2 (SPIXCON2)

» SPI FIFO Status Register (SPIXSTATUS)
» SPI Receiver Buffer Register (SPIXRB)

» SPI Transmit Buffer Register (SPIXTB)

» SPI Clock Select Register (SPIXCLKSEL)

SPIXCONO, SPIXCON1, and SPIXCON2 are control
registers for the SPI module.

SPIXSTATUS contains several Status bits that indicate
the status of both the SPI module and the receive and
transmit FIFOs.

SPIXBAUD and SPIXCLKSEL control the baud rate
generator of the SPI module when in Master mode. The
SPIXCLKSEL selects the clock source that is used. The
SPIXBAUD configures the clock divider used on that
clock. More information on the baud rate generator is
available in Section 34.5.6 “Master Mode SPI Clock
Configuration”.”

SPIXTxB and SPIXRxB are the transmit and receive
buffer registers used to send and receive data on the
SPI bus. They both offer indirect access to shift
registers that are used for shifting the data in and out.
Both registers access the two-byte FIFOs, allowing for
multiple transmissions/receptions to be stored between
software transfers the data.

The SPIXTCTH:L register pair either count or control
the number of bits or bytes in a data transfer. When
BMODE = 1, the SPIXTCT value signifies bytes and the
SPIXTWIDTH value signifies the number of bits in a
byte. When BMODE = 0, the SPIXTCT value is
concatenated with the SPIXTWIDTH register to signify
bits. In Master Receive-only mode (TXR = 0 and
RXR = 1), the data transfer is initiated by writing
SPIXTCT with the desired bit or byte value to transfer.
In Master Transmit mode (TXR = 1), the data transfer
is initiated by writing the SPIXTxB register, in which
case the SPIXTCT is a down counter for the bits or
bytes transferred.

The SPIXINTF and SPIXINTE are the flags and
enables, respectively, for SPI-specific interrupts. They
are tied to the SPIxIF flag and SPIXIE enable in the PIR
and PIE registers, which is triggered when any interrupt
contained in the SPIXINTF/SPIXINTE registers is
triggered. The PIR/PIE registers also contain
SPIXTXIF/SPIXTXIE bits, which are the interrupt flag

and enable for the SPI Transmit Interrupt, as well as
the SPIXRXIF/SPIXRXIE bits, which are the interrupt
flag and enable for the SPI Receive Interrupt.
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36.3 Register Definitions: FVR Control

REGISTER 36-1: FVRCON: FIXED VOLTAGE REFERENCE CONTROL REGISTER

R/W-0/0 R-q/q R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
EN rRDY(") TSEN®) | TSRNGE®) CDAFVR<1:0> ADFVR<1:0>

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’ = Bitis cleared q = Value depends on condition
bit 7 EN: Fixed Voltage Reference Enable bit

17 Fixed Voltage Reference is enabled
0~ Fixed Voltage Reference is disabled
bit 6 RDY: Fixed Voltage Reference Ready Flag bit(")
1 = Fixed Voltage Reference output is ready for use
0 = Fixed Voltage Reference output is not ready or not enabled
bit 5 TSEN: Temperature Indicator Enable bit(3)
1 = Temperature Indicator is enabled
0 = Temperature Indicator is disabled
bit 4 TSRNG: Temperature Indicator Range Selection bit(3)
1 = Vourt = 3VT (High Range)
0 = VouT = 2VT (Low Range)
bit 3-2 CDAFVR<1:0>: Comparator FVR Buffer Gain Selection bits
11 = FVR Buffer 1 Gain is 4x, (4.096V)®?
10 = FVR Buffer 1 Gain is 2x, (2.048V)®?)
01 = FVR Buffer 1 Gain is 1x, (1.024V)
00 = FVR Buffer 1 is off
bit 1-0 ADFVR<1:0>: ADC FVR Buffer Gain Selection bit
11 = FVR Buffer 2 Gain is 4x, (4.096V)®)
10 = FVR Buffer 2 Gain is 2x, (2.048V)®?)
01 = FVR Buffer 2 Gain is 1x, (1.024V)
00 = FVR Buffer 2 is off

Note 1: FVRRDY is always ‘1’.
2: Fixed Voltage Reference output cannot exceed VDD.
3: See Section 37.0 “Temperature Indicator Module” for additional information.

TABLE 36-1: SUMMARY OF REGISTERS ASSOCIATED WITH FIXED VOLTAGE REFERENCE

Name Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bito | Register

on page
FVRCON EN RDY TSEN |TSRNG CDAFVR<1:0> ADFVR<1:0> 600
Legend: — = Unimplemented location, read as ‘0’. Shaded cells are not used with the Fixed Voltage Reference.
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CPFSLT Compare f with W, skip if f <W DAW Decimal Adjust W Register
Syntax: CPFSLT f{,a} Syntax: DAW
Operands: 0<f<255 Operands: None
ae[01] Operation: If [W<3:0> > 9] or [DC = 1] then
Operation: (f) = (W), (W<3:0>) + 6 - W<3:0>;
skip if (f) < (W) else
(unsigned comparison) (W<3:O>) — W<3:0>;
Status Affected: None
) If [W<7:4> + DC > 9] or [C = 1] then
Encoding: ‘ 0110 | 000a ‘ fEff | fEff ‘ (W<7:4>)+6+DC—>W<7:4>;
Description: Compares the contents of data memory else
location ‘f to the contents of W by (W<7:4>) + DC — W<7:4>
performing an unsigned subtraction. Status Affected: C
If the contents of ‘f’ are less than the .
contents of W, then the fetched Encoding: ‘ 0000 | 0000 ‘ 0000 | oLl ‘
instruction is discarded and a NOP is Description: DAW adjusts the 8-bit value in W, result-
executed instead, making this a ing from the earlier addition of two vari-
2-cycle instruction. ables (each in packed BCD format) and
If ‘a’ is ‘0, the Access Bank is selected. produces a correct packed BCD result.
If ‘@’ is ‘1’, the BSR is used to select the Words: 1
GPR bank.
Cycles: 1
Words: 1
Q Cycle Activity:
Cycles: 1(2) y y
Note: 3 cycles if skip and followed Q1 Q2 Q3 Q4
by a 2-word instruction. Decode Read Process Write
Q Cycle Activity: - — register W Data W
Q1 Q2 Q3 Q4 =xameet: .
Decode Read Process No ]
register f’ Data operation Before Instruction
If skip: w = Abh
C = 0
Q1 Q2 Q3 Q4 DC = 0
No No No No After Instruction
operation operation operation operation W = 05h
If skip and followed by 2-word instruction: C = 1
Q1 Q2 Q3 Q4 DC = 0
Example 2:
No No No No .
) . . . Before Instruction
operation operation operation operation
No No No No \C/)V _ OCEh
operation operation operation operation DC = 0
After Instruction
Example: HERE CPFSLT REG, 1 w = 34h
NLESS : C = 1
LESS : DC = 0

Before Instruction

PC = Address (HERE)
w = ?

After Instruction
If REG < W
PC = Address (LESS)
If REG > W,
PC = Address (NLESS)
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RCALL Relative Call RESET Reset

Syntax: RCALL n Syntax: RESET

Operands: -1024 <n <1023 Operands: None

Operation: (PC) +2 - TOS, Operation: Reset all registers and flags that are
(PC)+2+2n—>PC affected by a MCLR Reset.

Status Affected: None Status Affected: All

Encoding: ‘ 1101 | lnnn ‘ nnnn | nnnn ‘ Encoding: ‘ 0000 | 0000 ‘ 1111 | 1111

Description: Subroutine call with a jump up to 1K Description: This instruction provides a way to
from the current location. First, return execute a MCLR Reset by software.
address (PC + 2) is pu‘shed onto the Words: 1
stack. Then, add the 2’s complement
number ‘2n’ to the PC. Since the PC will Cycles: 1
have incremented to fetch the next Q Cycle Activity:
instruction, the new address will be
PC + 2 + 2n. This instruction is a Qi Q2 Q3 Q4
2-cycle instruction. Decode Start No No

Reset operation operation
Words: 1
Cycles: 2 Example: RESET
Q Cycle Activity: After Instruction
Q1 Q2 Q3 Q4 Registers =  Reset Value
Decode | Read literal | Process | Write to PC Flags® =  Reset Value
n’ Data
PUSHPCto
stack
No No No No
operation operation operation operation

Example: HERE RCALL Jump
Before Instruction
PC = Address (HERE)
After Instruction
PC = Address (Jump)

TOS=  Address (HERE + 2)
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SWAPF

Swap f

Syntax:
Operands:

Operation:

Status Affected:
Encoding:

Description:

Words:
Cycles:

Q Cycle Activity:

Q1

SWAPF f{d {a}}

0<f<255

d e [0,1]

a e [0,1]

(f<3:0>) — dest<7:4>,
(f<7:4>) — dest<3:0>

None

‘ 0011 | 10da ‘ ffff | ffff ‘

The upper and lower nibbles of register
‘f are exchanged. If ‘d’ is ‘0’, the result
is placed in W. If ‘d’ is ‘1’, the result is
placed in register ‘' (default).

If ‘@’ is ‘0, the Access Bank is selected.
If ‘@’ is ‘1’, the BSR is used to select the
GPR bank.

If ‘a’ is ‘0’ and the extended instruction
set is enabled, this instruction operates
in Indexed Literal Offset Addressing
mode whenever f < 95 (5Fh). See Sec-
tion 43.2.3 “Byte-Oriented and Bit-
Oriented Instructions in Indexed Lit-
eral Offset Mode” for details.

1
1

Q2 Q3 Q4

Decode

Read Process Write to
register ‘f Data destination

Example:

SWAPF REG, 1, O

Before Instruction

REG

= 53h

After Instruction

REG

= 35h
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47.0 DC AND AC
CHARACTERISTICS GRAPHS
AND TABLES

Graphs and tables are not available at this time.
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28-Lead Plastic Quad Flat, No Lead Package (ML) - 6x6 mm Body [QFN]

With 0.55 mm Terminal Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS
Dimension|Limits]  MIN | NOM [ MAX

Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 3.65 | 3.70 4.20
Overall Length D 6.00 BSC
Exposed Pad Length D2 3.65 3.70 4.20
Terminal Width b 0.23 0.30 0.35
Terminal Length L 0.50 0.55 0.70
Terminal-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated

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.

Microchip Technology Drawing C04-105C Sheet 2 of 2
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