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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"
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2.3V ~ 5.5V
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PIC18(L)F26/27/45/46/47/55/56/57K42

3.0 PIC18CPU

This family of devices contains a PIC18 8-bit CPU core
based on the modified Harvard architecture. The PIC18
CPU supports:

» System Arbitration, which decides memory
access allocation depending on user priorities

* Vectored Interrupt capability with automatic two
level deep context saving

» 31-level deep hardware stack with overflow and
underflow reset capabilities

» Support Direct, Indirect, and Relative Addressing
modes

* 8x8 Hardware Multiplier

© 2017 Microchip Technology Inc. Preliminary

DS40001919B-page 26



FIGURE 9-1:

VECTORED INTERRUPTS STATE TRANSITION DIAGRAM
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REGISTER 14-3:

CRCDATH: CRC DATA HIGH BYTE REGISTER

R/W-xx R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x R/W-x/x
DATA<15:8>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged
‘1’ = Bit is set

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

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

bit 7-0

REGISTER 14-4:

DATA<15:8>: CRC Input/Output Data bits

CRCDATL: CRC DATA LOW BYTE REGISTER

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

u = Bit is unchanged
‘1’ = Bit is set

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

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

bit 7-0

DATA<7:0>: CRC Input/Output Data bits
Writing to this register fills the shifter.

REGISTER 14-5:

CRCACCH: CRC ACCUMULATOR HIGH BYTE 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
ACC<15:8>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged
‘1’ = Bit is set

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

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

bit 7-0

ACC<15:8>:

CRC Accumulator Register bits

© 2017 Microchip Technology Inc.
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REGISTER 21-5:

TMRxL: TIMERx LOW BYTE REGISTER

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

u = Bit is unchanged

‘1" = Bit is set

x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘0’ = Bit is cleared

bit 7-0

REGISTER 21-6:

TMRxL<7:0>:Timerx Low Byte bits

TMRxH: TIMERx HIGH BYTE REGISTER

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

u = Bit is unchanged

‘1’ = Bit is set

x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘0’ = Bit is cleared

bit 7-0

TMRxH<7:0>:Timerx High Byte bits

© 2017 Microchip Technology Inc.
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2254 LEVEL-TRIGGERED HARDWARE
LIMIT MODE

In the level triggered Hardware Limit Timer modes the
counter is reset by high or low levels of the external
signal TMR2_ers, as shown in Figure 22-7. Selecting
MODE<4:0> = 00110 will cause the timer to reset on a
low level external signal. Selecting MODE<4:0> =
00111 will cause the timer to reset on a high level
external signal. In the example, the counter is reset
while TMR2_ers = 1. ON is controlled by BSF and BCF
instructions. When ON=0 the external signal is ignored.

FIGURE 22-7:
(MODE = 00111)

When the CCP uses the timer as the PWM time base
then the PWM output will be set high when the timer
starts counting and then set low only when the timer
count matches the CCPRx value. The timer is reset
when either the timer count matches the T2PR value or
two clock periods after the external Reset signal goes
true and stays true.

The timer starts counting, and the PWM output is set
high, on either the clock following the T2PR match or
two clocks after the external Reset signal relinquishes
the Reset. The PWM output will remain high until the
timer counts up to match the CCPRXx pulse width value.
If the external Reset signal goes true while the PWM
output is high then the PWM output will remain high
until the Reset signal is released allowing the timer to
count up to match the CCPRXx value.

LEVEL TRIGGERED HARDWARE LIMIT MODE TIMING DIAGRAM

Rev. 10-000198C
9122016

MODE|

0600111 |

TMRx_clk

TXPR| 5 |
Instruction {BSF} [BcF} [ssR

ON
TMRx_ers

TMRx_postscaled

PWM Duty
Cycle

PWM Output

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

© 2017 Microchip Technology Inc.
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TABLE 23-2: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS (Fosc = 20 MHz)

PWM Frequency 1.22 kHz 4.88 kHz 19.53 kHz 78.12 kHz 156.3 kHz | 208.3 kHz
Timer Prescale 16 4 1 1 1 1
T2PR Value OxFF OxFF OxFF O0x3F Ox1F 0x17
Maximum Resolution (bits) 10 10 10 8 7 6.6
TABLE 23-3: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS (Fosc = 8 MHz)

PWM Frequency 1.22 kHz 4.90 kHz 19.61 kHz 76.92 kHz | 153.85 kHz | 200.0 kHz
Timer Prescale 16 4 1 1 1 1
T2PR Value 0x65 0x65 0x65 0x19 0x0C 0x09
Maximum Resolution (bits) 8 8 8 6 5 5

234.7 OPERATION IN SLEEP MODE

In Sleep mode, the T2TMR register will not increment
and the state of the module will not change. If the CCPx
pin is driving a value, it will continue to drive that value.
When the device wakes up, T2TMR will continue from
its previous state.

234.8 CHANGES IN SYSTEM CLOCK

FREQUENCY

The PWM frequency is derived from the system clock
frequency. Any changes in the system clock frequency
will result in changes to the PWM frequency. See Sec-
tion 7.0 “Oscillator Module (with Fail-Safe Clock
Monitor)” for additional details.

2349 EFFECTS OF RESET

Any Reset will force all ports to Input mode and the
CCP registers to their Reset states.

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 349
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FIGURE 27-1: CLCx SIMPLIFIED BLOCK DIAGRAM
ouT
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Note 1: See Figure 27-2: Input Data Selection and Gating
2: See Figure 27-3: Programmable Logic Functions.

271 CLCx Setup

Programming the CLCx module is performed by
configuring the four stages in the logic signal flow. The
four stages are:

» Data selection

« Data gating

» Logic function selection
» Output polarity

Each stage is setup at run time by writing to the
corresponding CLCx Special Function Registers. This
has the added advantage of permitting logic
reconfiguration on-the-fly during program execution.

2711 DATA SELECTION

There are 32 signals available as inputs to the
configurable logic. Four 32-input multiplexers are used
to select the inputs to pass on to the next stage.

Data selection is through four multiplexers as indicated
on the left side of Figure 27-2. Data inputs in the figure
are identified by a generic numbered input name.

Table 27-1 correlates the generic input name to the
actual signal for each CLC module. The column labeled
‘DyS<4:0> Value’ indicates the MUX selection code for
the selected data input. DyS is an abbreviation for the
MUX select input codes: D1S<4:0> through D4S<4:0>.

Data inputs are selected with CLCxSELO through

CLCxSEL3 registers (Register 27-3 through
Register 27-6).
Note: Data selections are undefined at power-up. I

© 2017 Microchip Technology Inc.

Preliminary

DS40001919B-page 434



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

29.10 Register Definitions: ZCD Control

REGISTER 29-1: ZCDCON: ZERO-CROSS DETECT CONTROL REGISTER

R/W-0/0 U-0 R-x R/W-0/0 U-0 U-0 R/W-0/0 R/W-0/0
SEN — ouT POL — — INTP INTN
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 SEN: Zero-Cross Detect Software Enable bit

This bit is ignored when ZCDSEN configuration bit is set.
1= Zero-cross detect is enabled.
0= Zero-cross detect is disabled. ZCD pin operates according to PPS and TRIS controls.
bit 6 Unimplemented: Read as ‘0’
bit 5 OUT: Zero-Cross Detect Data Output bit
ZCDPOL bit = 0:
1 = ZCD pin is sinking current
0 = ZCD pin is sourcing current
ZCDPOL bit=1:
1 = ZCD pin is sourcing current
0 = ZCD pin is sinking current
bit 4 POL: Zero-Cross Detect Polarity bit
1 = ZCD logic output is inverted
0 = ZCD logic output is not inverted
bit 3-2 Unimplemented: Read as ‘0’
bit 1 INTP: Zero-Cross Detect Positive-Going Edge Interrupt Enable bit
1 = ZCDIF bit is set on low-to-high ZCD_output transition
0 = ZCDIF bit is unaffected by low-to-high ZCD_output transition
bit 0 INTN: Zero-Cross Detect Negative-Going Edge Interrupt Enable bit

1 = ZCDIF bit is set on high-to-low ZCD_output transition
0 = ZCDIF bit is unaffected by high-to-low ZCD_output transition

TABLE 29-1: SUMMARY OF REGISTERS ASSOCIATED WITH THE ZCD MODULE

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Register
on page
ZCDCON SEN = ouT POL = = INTP INTN 462
Legend: — =unimplemented, read as ‘0’. Shaded cells are unused by the ZCD module.

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 462
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The Master process is started by writing the PID to the
UxP1L register when UxP2 is ‘0’ and the UART is idle.
The UxTXIF will not be set in this case. Only the six
Least Significant bits of UxP1L are used in the PID
transmission.

The two Most Significant bits of the transmitted PID are
PID parity bits. PID<6> is the exclusive-or of PID bits
0,1,2,and 4. PID<7> is the inverse of the exclusive-or
of PID bits 1,3,4,and 5.

The UART calculates and inserts these bits in the serial
stream.

Writing UxP1L automatically clears the UXTXCHK and
UxRXCHK registers and generates the Break, delimiter
bit, Sync character (55h), and PID transmission portion
of the transaction. The data portion of the transaction
that follows, if there is one, is a Slave process. See
Section 31.5.2 “LIN Slave Mode” for more details of
that process. The Master receives it's own PID when
RXEN is set. Software performs the Slave process
corresponding to the PID that was sent and received.
Attempting to write UxP1L before an active master
process is complete will not succeed. Instead, the
TXWRE bit will be set.

31.5.2 LIN SLAVE MODE
LIN Slave mode is configured by the following settings:

* MODE<3:0>=1011

*« TXEN=1

* RXEN=1

» UxP2 = Number of data bytes to transmit
* UxP3 = Number of data bytes to receive
* UxBRGH:L = Value to achieve default baud rate
* TXPOL = 0 (for high Idle state)

» STP = desired Stop bits selection

» COEN = desired checksum mode

* RxyPPS = TX pin selection code

* TX pin TRIS control = 0

* ON=1

The Slave process starts upon detecting a Break on the
RX pin. The Break clears the UxTXCHK, UxRXCHK,
UxP2, and UxP3 registers. At the end of the Break, the
auto-baud circuity is activated and the baud rate is
automatically set using the Sync character following
the Break. The character following the Sync character
is received as the PID code and is saved in the receive
FIFO. The UART computes the two PID parity bits from
the six Least Significant bits of the PID. If either parity
bit does not match the corresponding bit of the received
PID code, the PERIF flag is set and saved at the same
FIFO location as the PID code. The UxRXIF bit is set
indicating that the PID is available.

Software retrieves the PID by reading the UxRXB
register and determines the Slave process to execute
from that. The checksum method, number of data
bytes, and whether to send or receive data, is defined
by software according to the PID code.

31.5.2.1 LIN Slave Receiver

When the Slave process is a receiver, the software
performs the following tasks:

» UxP3 register is written with a value equal to the
number of data bytes to receive.

» COEN bit is set or cleared to select the
appropriate checksum. This must be completed
before the Start bit of the checksum byte is
received.

« Each byte of the process response is read from
UxRXB when UxRXIF is set.

The UART updates the checksum on each received
byte. When the last data byte is received, the computed
checksum total is stored in the UXRXCHK register. The
next received byte is saved in the receive FIFO and
added with the value in UXRXCHK. The result of this
addition is not accessible. However, if the result is not
all ‘1’s, the CERIF bit in the UXERRIR is set. The
CERIF flag persists until cleared by software. Software
needs to read UxRXB to remove the checksum byte
from the FIFO, but the byte can be discarded if not
needed for any other purpose.

After the checksum is received, the UART ignores all
activity on the RX pin until a Break starts the next
transaction.

31.5.2.2 LIN Slave Transmitter

When the Slave process is a transmitter, software
performs the following tasks in the order shown:

* UxP2 register is written with a value equal to the
number of bytes to transmit. This will enable TXIF
flag which is disabled when UxP2 is ‘0’.

» COEN bit is set or cleared to select the
appropriate checksum

« Inter-byte delay is performed

» Each byte of the process response is written to
UxTXB when UxTXIF is set

The UART accumulates the checksum as each byte is
written to UxTXB. After the last byte is written, the
UART stores the calculated checksum in the
UxTXCHK register and transmits the inverted result as
the last byte in the response.

The TXIF flag is disabled when UxP2 bytes have been
written. Any writes to UxTXB that exceed the UxP2
count will be ignored and set the TXWRE flag in the
UxFIFO register.

© 2017 Microchip Technology Inc.
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33.4.3.,5  Slave Transmission (10-bit 18. If SMA = 1, and if high address matches; R/W is

Addressing Mode) copied to R/W bit, D/A bit is cleared, high

. . . address data is copied to 12CxADB1, and
This section describes the sequence of events for the .
2 ) 2 . ) ACTDT is output to SDA. If the address does not
1“C module configured as an I“C slave in 10-bit

Addressing mode and is transmitting data. Figure 33- match or SMA = 0; module become idle.

12 is used as a visual reference for this description.

1.

10.
1.

12.

13.
14.

15.

16.

17.

Master asserts Start condition (can also be a
restart) on the bus. Start condition Interrupt Flag
(SCIF) in I12CxPIR register is set. If Start
condition interrupt is enabled (SCIE bit is set),
generic interrupt I2CxIF is set.

Master transmits high address byte with R/W = 0.

The received high address is compared with the
values in I2CxADR1 and I2CxADRS registers.

If high address matches; R/W is copied to R/W
bit, D/A bit is cleared, high address data is
copied to I12CxADB1. If the address does not
match; module becomes idle.

If Address hold interrupt is enabled
(ADRIE = 1), CSTR is set. I2CxIF is set.

Slave software can read high address from
I2CxADB1 and set/clear ACKDT before
releasing SCL.

ACKDT value is copied out to SDA for ACK
pulse. SCL line is released by clearing CSTR.

Master sends ninth SCL pulse for ACK.

Slave can force a NACK at this point due to
previous error not being cleared. E.g. Receive
buffer overflow or transmit buffer underflow
errors. In these cases the Slave hardware forces
a NACK and the module becomes idle.

Master transmits low address data byte.

If the low address matches; SMA is set, ADRIF
is set, RIW is copied to R/W bit, D/A bit is
cleared, low address data is copied to
I2CxADBO, and ACTDT is copied to SDA. If the
address does not match; module becomes idle.

If address hold interrupt is enabled, the CSTR
bit is set as mentioned in step 6. Slave software
can read low address byte from I2CxADBO
register and change ACKDT value before
releasing SCL.

Master sends 9th SCL pulse for ACK.

If the Acknowledge interrupt and hold is enabled
(ACKTIE = 1), CSTR is set, I2CxIF is set.

Slave software can read address from
I2CxADBO and I2CxADB1 registers and change
the value of ACKDT before releasing SCL by
clearing CSTR.

Master asserts Restart condition (cannot be
Start) on the bus. Restart Condition Interrupt
Flag (RSCIF) is set. If the Restart Condition
Interrupt is enabled, generic interrupt 12CxIF is
set.

Master transmits high address byte with R/W = 1.

19.

20.

21.

22.

23.

24.

25.

If ADRIE = 1, CSTR is set. I2CIF is set. Slave
software can read address from [12CxADBO0/1
and set/clear ACKDT. The ACKDT value is
copied out to SDA. SCL is released by clearing
CSTR bit.

If TXBE = 1 and I2CCNT!= 0 (I2CTXIF = 1),
CSTR is set. Slave software must load data into
I2CxTXB to release SCL.

Master sends SCL pulse for ACK. If
I2CCNT = 0, CNTIF is set.

If NACK; NACKIF is set, slave goes idle.

If ACKTIE = 1, CSTR is set, 12CIF is set. Slave
software can read address from 12CxADBO0/1
before releasing SCL by clearing CSTR.
Master sends eight SCL pulses to clock out
data.

Go to step 20.

© 2017 Microchip Technology Inc.
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bit 3 MDR: Master Data Request (Master pause)
1 = Master state mechine pauses until data is read/written to proceed (SCL is output held low)
0 = Master clocking of data is enabled.

MMA =1 &RXBF =1
pause_for_rx - Set by hardware on 7th falling SCL edge
- User must read from I2CRXB to release SCL
MMA =1 & TXBE =1 & I2CCNT!= 0
pause_for_tx - Set by hardware on 8th falling SCL edge
- User must write to I12CTXB to release SCL

ADB = 1
- I2CCNT is ignored for the high and low address in 10-bit mode
pause_for_restart - Set by hardware on 9th falling SCL edge
RSEN =1 & MMA = 1 && I2CCNT = 0 || ACKSTAT = 1
- User must set START or write to I2CTXB to release SCL and shift Restart onto bus

bit 2-0 MODE<2:0>: 12C Mode Select bits
111 = 12C Muti-Master mode (SMBus 2.0 Host), (%)
Works as both mode<2:0> = 001 and mode<2:0> =100
110=  I2C Muti-Master mode (SMBus 2.0 Host), (3
Works as both mode<2:0> = 000 and mode<2:0> =100
101 = I2C Master mode, 10-bit address
100 =  I2C Master mode, 7-bit address
011 = I2C Slave mode, one 10-bit address with masking
010 = I2C Slave mode, two 10-bit address
001 = I2C Slave mode, two 7-bit address with masking
000 = I2C Slave mode, four 7-bit address

Note 1: SDA and SCL pins must be configured for open-drain with internal or external pull-up

2: SDA and SCL pins must be selected as both input and output in PPS

3: CSTR can be set by more than one hardware source, all sources must be addressed by user software before the SCL line
is released. CSTR is a module status bit, and does not show the true bus state.

4: SMA is set on the same SCL edge as CSTR for a matching received address

5: In this mode, ADRIE should be set, this allows an interrupt to clear the BCLIF condition and allow the ACK of matching
address.

6: In 10-bit Slave mode, when ADB = 1, CSTR will set when the high address has not been read out of I2CxRXB before the
low address is shifted in.

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 578
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REGISTER 33-5: [2CxBTO: I’C BUS TIMEOUT SELECTION REGISTER

U-0 uU-0 u-0 U-0 u-0 R/W-0/0 R/W-0/0 R/W-0/0
— — — — = BTO<2:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared HS = Hardware set HC = Hardware clear
bit 7-3 Unimplemented: Read as ‘0’
bit 2-0 BTO<2:0>: I°C Bus Timeout Selection bits
BTO<2:0> I2Cx Bus Timeout Selection
111 CLC40UT
110 CLC30UT
101 CLC20UT
100 CLC10UT
011 TMRG6 post scaled output
010 TMR4 post scaled output
001 TMR2 post scaled output
000 Reserved

© 2017 Microchip Technology Inc. Preliminary DS40001919B-page 582
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REGISTER 33-13: 12CxADR1: I2C ADDRESS 1 REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 u-0
ADR14 ‘ ADR13 ‘ ADR12 ‘ ADR11 | ADR10 ‘ ADR9 ‘ ADRS ‘ —

bit 7 bit 0
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 U-0
ADRY7 ‘ ADRG6 ‘ ADR5 ‘ ADR4 | ADR3 ‘ ADR?2 ‘ ADR1 ‘ —

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 = Hardware set HC = Hardware clear

bit 7-1 ADR[7-1]: Address or Divider bits

MODE<2:0> = 000 | 110 - 7-bit Slave/Multi-Master Modes
ADR<7:1>:7-bit Slave Address
ADR<0>: Unused in this mode; bit state is a don’t care

MODE<2:0> =001 | 111 - 7-bit Slave/Multi-Master modes w/Masking
MSKO0<7:1>:7-bit Slave Address
MSKO0<0>: Unused in this mode; bit state is a don’t care

MODE<2:0> = 01x - 10-bit Slave Modes
ADR<14-10>:Bit pattern sent by master is fixed by 12c specification and must be equal to
‘11110’. However, these bit values are compared by hardware to the received
data to determine a match. It is up to the user to set these bits as ‘11110".
ADR<9-8>:Two Most Significant bits of 10-bit address

bit 0 Unimplemented: Read as ‘0.
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TABLE 41-1: OPCODE FIELD DESCRIPTIONS (CONTINUED)

Field Description
< > Register bit field
€ In the set of
italics User defined term (font is courier)
FIGURE 41-1: General Format for Instructions (1/2)

Byte-oriented file register operations

15 10 9 87 0
OPCODE | d |a| f (FILE #)

d = 0 for result destination to be WREG register
d = 1 for result destination to be file register (f)
a = 0 to force Access Bank

a =1 for BSR to select bank

f = 8-bit file register address

Byte to Byte move operations (2-word)

15 12 1 0
| OPCODE | f (Source FILE #) |
15 12 11 0

‘ 1111 | f (Destination FILE #) |

f = 12-bit file register address

Byte to Byte move operations (3-word)

15 43 0
| OPCODE FILE # |
15 12 11 0
| 1111 | FILE # ‘
15 12 11 0
‘ 1111 ‘ FILE # ‘

Bit-oriented file register operations

15 1211 98 7 0
| 0PCODE| b (BIT #) |a | f(FILE #)

b = 3-bit position of bit in file register (f)
a = 0 to force Access Bank

a =1 for BSR to select bank

f = 8-bit file register address

Literal operations

15 8 7 0
OPCODE k (iteral)

k = 8-bit immediate value

Example Instruction

ADDWF MYREG, W, B

MOVFF MYREG1l, MYREG2

MOVFFL MYREGl, MYREG2

BSF MYREG, bit, B

MOVLW 7Fh
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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

© 2017 Microchip Technology Inc.
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TSTFSZ Test f, skip if 0 XORLW Exclusive OR literal with W
Syntax: TSTFSZ f{,a} Syntax: XORLW k
Operands: 0<f<255 Operands: 0<k<255
a<[01] Operation: (W) XOR. k — W
Operation: skipiff=0 Status Affected: N, Z
Status Affected: None Encoding: ‘ 0000 ‘ 1010 ‘ kkkk ‘ Kkkkk |
Encoding: ‘ 0110 ‘ Olla | fref ‘ £fef ‘ Description: The contents of W are XORed with
Description: If f = 0, the next instruction fetched the 8-bit literal ‘k’. The result is placed
during the current instruction execution in W.
is discarded and a NOP is executed, Words: 1
making this a 2-cycle instruction. ’
If ‘@’ is ‘0’, the Access Bank is selected. Cycles: 1
If ‘@’is ‘1’, the BSR is used to select the Q Cycle Activity:
GPR bank.
If ‘a’ is ‘0’ and the extended instruction Qi Q2 Qs _Q4
set is enabled, this instruction operates Decode Read Process | Write to W
in Indexed Literal Offset Addressing literal °k’ Data
mode whenever f <95 (5Fh). See Sec-
tion 41.2.3 “Byte-Oriented and Bit- Example: XORLW 0AFh
Oriented Instructions in Indexed Lit- .
eral Offset Mode” for details. Before Instruction
Words: 1 w = Bbh
After Instruction
Cycles: 1(2) W - 1Ah

Q Cycle Activity:

Note: 3 cycles if skip and followed
by a 2-word instruction.

Q1 Q2 Q3 Q4
Decode Read Process No
register ‘f Data operation
If skip:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
If skip and followed by 2-word instruction:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
No No No No
operation operation operation operation
Example: HERE TSTFSZ CNT, 1
NZERO
ZERO
Before Instruction
PC = Address (HERE)
After Instruction
If CNT = 00h,
PC = Address (ZERO)
If CNT # 00h,
PC =  Address (NZERO)

© 2017 Microchip Technology Inc.
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MOVSF Move Indexed to f
Syntax: MOVSF [zd], fy MOVSFL Move Indexed to f (Long Range)
Operands: 0<zg<127 Syntax: MOVSFL [zg], fg
0 <fy <4095 Operands: 0<z4<127
Operation: ((FSR2) + zg) — fy 0 <fy<16383
Status Affected: None Operation: ((FSR2) + zg) — fy4
Encoding: Status Affected: None
1st word (source) 1110 1011 O0zzz 2222 Encoding:
2nd word (destin.) 1111 ffff ffEf | fEffy 1st word (opcode) 0000 0000 0110 0010
Description: The contents of the source register are 2nd word (source) 1111 XXXZ 2227 2z ff
moved to destination register ‘fy’. The 3rd word (full destin.)| 1111 fEfE ffff | fE£ffy
actual address of the source register is Description: The contents of the source register are
determlngd by afid'”g the 7-bit literal moved to destination register ‘fy’. The
offset z'in the first word to the value of actual address of the source register is
FSRZ' The address of the destination determined by adding the 7-bit literal
register is specified by the 12-bit literal offset ‘z’ in the first word to the value of
‘fq’ in the second word. Both addresses FSR2 (14 bits). The address of the
can be anywhere in the 4096-byte data destination register is specified by the
space (000h to FFFh). o 14-bit literal ‘fy’ in the second word.
MOVSE has curtailed the destination Both addresses can be anywhere in the
range to the lower 4 Kbyte space in 16 Kbyte data space (0000h to 3FFFh).
memory (Banks 1 through 15). For The MOVSFL instruction cannot use the
everything else, use MOVSEL. PCL, TOSU, TOSH or TOSL as the
Words: 2 destination register. If the resultant
Cvdles: 2 source address points to an indirect
yeles: addressing register, the value returned
Q Cycle Activity: will be 00h.
Q1 Q2 Q3 Q4 Words: 3
Decode Determine | Determine Read Cycles: 3
source addr | source addr | source reg o
Decode No No Write Q Cycle Activity:
operation operation register ‘f Q1 Q2 Q3 Q4
No dummy (dest) Decode | No No No
read opera- |operation |operation
tion
Decode | Read | Process No
Example: MOVSE  [05h], REG2 register | data |operation
Before Instruction ‘2" (src.)
(F:SRZ = 80h Decode No No Write
Ofogé%nts - a3 opera- operation “n’agister
REG2 =  11h tion ' (dest.)
After Instruction No
FSR2 = 80h dummy
Contents read
of 85h = 33h
REG2 = 33h
Example: MOVSFL [05h], REG2
Before Instruction
FSR2 = 80h
Contents of 85h = 33h
REG2 = 11h
After Instruction
FSR2 80h

Contents of 85h 33h
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46.0 PACKAGING INFORMATION
Package Marking Information

28-Lead SPDIP (.300”) Example
R T e e e I s R e e R B o M e R B e B AR R e e e R e e e O e R e W e R e B
XXXXXXXXXXXXXXXXX PIC18F26K42
O XXXXXXXXXXXXXXXXX ISP (e3) O
A YYWWNNN R 1526017
| IFR I P B P B P P LY I B P B S B P B S S B | | PP B s B S B T I R ST B S i B e LT B |
28-Lead SOIC (7.50 mm) Example
LOOOOO000nnnntg OO annnnnnl
XXX XXX PIC18F26K42
XXXXXXXXXXX XXX XXXXXX ISOe3)
XXX XXXX XXX
o R YYWWNNN O R 1526017

IR R R R R IR RN NIRRT

28-Lead SSOP (5.30 mm) Example
IR ERRIRTRIARRTAR TR ARTRATRAE
XOOOKXXXXXKX PIC18F26K42
XOOKKKXXKX ISS e
O S YYWWNNN O R 1526017

fHin (A

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

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.
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44-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.

Microchip Technology Drawing C04-076C Sheet 2 of 2
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