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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC18(L)F24/25K42
REGISTER 11-17: PIE3: PERIPHERAL INTERRUPT Enable REGISTER 3
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
TMR0IE U1IE U1EIE U1TXIE U1RXIE I2C1EIE I2C1IE I2C1TXIE

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 TMR0IE: TMR0 Interrupt Enable bit
1 = Enabled
0 = Disabled

bit 6 U1IE: UART1 Interrupt Enable bit
1 = Enabled
0 = Disabled

bit 5 U1EIE: UART1 Framing Error Interrupt Enable bit
1 = Enabled
0 = Disabled

bit 4 U1TXIE: UART1 Transmit Interrupt Enable bit
1 = Enabled
0 = Disabled

bit 3 U1RXIE: UART1 Receive Interrupt Enable bit
1 = Enabled
0 = Disabled

bit 2 I2C1EIE: I2C1 Error Interrupt Enable bit
1 = Enabled
0 = Disabled

bit 1 I2C1IE: I2C1 Interrupt Enable bit
1 = Enabled
0 = Disabled

bit 0 I2C1TXIE: I2C1 Transmit Interrupt Enable bit
1 = Enabled
0 = Disabled
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15.0 NONVOLATILE MEMORY 
(NVM) CONTROL

Nonvolatile Memory (NVM) is separated into two types:
Program Flash Memory (PFM) and Data EEPROM
Memory.

PFM, Data EEPROM, User IDs and Configuration bits
can all be accessed using the REG<1:0> bits of the
NVMCON1 register.

The write time is controlled by an on-chip timer. The
write/erase voltages are generated by an on-chip
charge pump rated to operate over the operating
voltage range of the device.

NVM can be protected in two ways, by either code
protection or write protection. Code protection (CP and
CPD bits in Configuration Word 5L) disables access,
reading and writing to both PFM and Data EEPROM
Memory via external device programmers. Code
protection does not affect the self-write and erase
functionality. Code protection can only be reset by a
device programmer performing a Bulk Erase to the
device, clearing all nonvolatile memory, Configuration
bits and User IDs.

Write protection prohibits self-write and erase to a
portion or all of the PFM, as defined by the WRT bits of
Configuration Word 4H. Write protection does not
affect a device programmer’s ability to read, write or
erase the device.

TABLE 15-1: NVM ORGANIZATION AND ACCESS INFORMATION

 Memory

PC<20:0>
ICSP™ Addr<21:0>

TBLPTR<21:0>
NVMADDR<9:0>

Execution User Access

CPU 
Execution REG TABLAT NVMDAT

Program Flash Memory
(PFM)

00 0000h

 • • •
01 FFFFh

Read 10
Read/

Write(1) —(3)

User IDs(2)
20 0000h

• • •
20 000Fh

No Access x1
Read/
Write —(3)

Reserved
20 0010h

No Access —(3)
2F FFFFh

Configuration
30 0000h

• • •
30 0009h

No Access x1
Read/
Write —(3)

Reserved
30 000Ah

No Access —(3)
30 FFFFh

User Data Memory
(Data EEPROM)

31 0000h

• • •
31 00FFh

No Access 00 —(3) Read/
Write

Reserved
31 0100h

No Access —(3)
3E FFFFh

Device Information Area
(DIA)

3F 0000h

• • •
3F 003Fh

No Access x1 Read —(3)

Reserved
3F 0040h

No Access —(3)
3F FF09h

Device Configuration Information
(DCI)

3F FF00h

• • •
3F FF09h

No Access x1 Read —(3)

Reserved
3F FF0Ah

No Access —(3)
3F FFFBh

Revision ID/
Device ID

3F FFFCh

• • •
3F FFFFh

No Access x1 Read —(3)

Note 1: Subject to Memory Write Protection settings.
2: User IDs are eight words ONLY. There is no code protection, table read protection or write protection implemented for this 

region.
3: Reads as ‘0’, writes clear the WR bit and WRERR bit is set.
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TABLE 16-3: SUMMARY OF REGISTERS ASSOCIATED WITH CRC

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Register 
on Page

CRCACCH ACC<15:8> 223
CRCACCL ACC<7:0> 224
CRCCON0 EN GO BUSY ACCM — — SHIFTM FULL 222
CRCCON1 DLEN<3:0> PLEN<3:0> 222
CRCDATH DATA<15:8> 223
CRCDATL DATA<7:0> 223
CRCSHIFTH SHIFT<15:8> 224
CRCSHIFTL SHIFT<7:0> 224
CRCXORH X<15:8> 225
CRCXORL X<7:1> — 225
SCANCON0 EN TRIGEN SGO — — MREG BURSTMD BUSY 226
SCANHADRU — — HADR<21:16> 228

SCANHADRH HADR<15:8> 229
SCANHADRL HADR<7:0> 229
SCANLADRU — — LADR<21:16> 227

SCANLADRH LADR<15:8> 227
SCANLADRL LADR<7:0> 228
SCANTRIG — — — — TSEL<3:0> 230
Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used for the CRC module.
 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 231



PIC18(L)F24/25K42
19.0 PERIPHERAL PIN SELECT 
(PPS) MODULE

The Peripheral Pin Select (PPS) module connects
peripheral inputs and outputs to the device I/O pins. Only
digital signals are included in the selections. All analog
inputs and outputs remain fixed to their assigned pins.
Input and output selections are independent as shown in
the simplified block diagram Figure 19-1.
The peripheral input is selected with the peripheral
xxxPPS register (Register 19-1), and the peripheral
output is selected with the PORT RxyPPS register
(Register 19-2). For example, to select PORTC<7> as
the UART1 RX input, set U1RXPPS to 5’b1 0111,
and to select PORTC<6> as the UART1 TX output set
RC6PPS to 6'b01 0011.

19.1 PPS Inputs
Each peripheral has a PPS register with which the
inputs to the peripheral are selected. Inputs include the
device pins.
Multiple peripherals can operate from the same source
simultaneously. Port reads always return the pin level
regardless of peripheral PPS selection. If a pin also has
analog functions associated, the ANSEL bit for that pin
must be cleared to enable the digital input buffer.
Although every peripheral has its own PPS input selec-
tion register, the selections are identical for every
peripheral as shown in Register 19-1.

19.2 PPS Outputs
Each I/O pin has a PPS register with which the pin
output source is selected. With few exceptions, the port
TRIS control associated with that pin retains control
over the pin output driver. Peripherals that control the
pin output driver as part of the peripheral operation will
override the TRIS control as needed. These
peripherals include:

• UART
• I2C

Although every pin has its own PPS peripheral
selection register, the selections are identical for every
pin as shown in Register 19-2. 

Note: The notation “xxx” in the register name is
a place holder for the peripheral identifier.
For example, INT0PPS.

Note: The notation “Rxy” is a place holder for the
pin identifier. For example, RA0PPS.

FIGURE 19-1: SIMPLIFIED PPS BLOCK DIAGRAM

Rev. 10-000262B
12/8/2015
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REGISTER 21-5: PMD4: PMD CONTROL REGISTER 4

R/W-0/0 R/W-0/0 R/W-0/0 U-0 U-0 U-0 U-0 U-0
CWG3MD CWG2MD CWG1MD — — — — —

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 q = Value depends on condition

bit 7 CWG3MD: Disable CWG3 Module bit
1 = CWG3 module disabled
0 =  CWG3 module enabled

bit 6 CWG2MD: Disable CWG2 Module bit
1 = CWG2 module disabled
0 =   CWG2 module enabled

bit 5 CWG1MD: Disable CWG1 Module bit
1 = CWG1 module disabled
0 =   CWG1 module enabled

bit 4-0 Unimplemented: Read as ‘0’
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23.3 Timer1/3/5 Prescaler
Timer1/3/5 has four prescaler options allowing 1, 2, 4 or
8 divisions of the clock input. The CKPS bits of the
TxCON register control the prescale counter. The
prescale counter is not directly readable or writable;
however, the prescaler counter is cleared upon a write to
TMRxH or TMRxL.

23.4 Timer1/3/5 Operation in 
Asynchronous Counter Mode

If control bit SYNC of the TxCON register is set, the
external clock input is not synchronized. The timer
increments asynchronously to the internal phase
clocks. If external clock source is selected then the
timer will continue to run during Sleep and can
generate an interrupt on overflow, which will wake-up
the processor. However, special precautions in
software are needed to read/write the timer (see
Section 23.4.1 “Reading and Writing Timer1/3/5 in
Asynchronous Counter Mode”).

23.4.1 READING AND WRITING 
TIMER1/3/5 IN ASYNCHRONOUS 
COUNTER MODE

Reading TMRxH or TMRxL while the timer is running
from an external asynchronous clock will ensure a valid
read (taken care of in hardware). However, the user
should keep in mind that reading the 16-bit timer in two
8-bit values itself, poses certain problems, since the
timer may overflow between the reads. For writes, it is
recommended that the user simply stop the timer and
write the desired values. A write contention may occur
by writing to the timer registers, while the register is
incrementing. This may produce an unpredictable
value in the TMRxH:TMRxL register pair.

23.5 Timer1/3/5 16-Bit Read/Write Mode
Timer1/3/5 can be configured to read and write all 16
bits of data, to and from, the 8-bit TMRxL and TMRxH
registers, simultaneously. The 16-bit read and write
operations are enabled by setting the RD16 bit of the
TxCON register.

To accomplish this function, the TMRxH register value
is mapped to a buffer register called the TMRxH buffer
register. While in 16-Bit mode, the TMRxH register is
not directly readable or writable and all read and write
operations take place through the use of this TMRxH
buffer register.

When a read from the TMRxL register is requested, the
value of the TMRxH register is simultaneously loaded
into the TMRxH buffer register. When a read from the
TMRxH register is requested, the value is provided
from the TMRxH buffer register instead. This provides
the user with the ability to accurately read all 16 bits of
the Timer1/3/5 value from a single instance in time.
Reference the block diagram in Figure 23-2 for more
details.

In contrast, when not in 16-Bit mode, the user must
read each register separately and determine if the
values have become invalid due to a rollover that may
have occurred between the read operations. 

When a write request of the TMRxL register is
requested, the TMRxH buffer register is simultaneously
updated with the contents of the TMRxH register. The
value of TMRxH must be preloaded into the TMRxH
buffer register prior to the write request for the TMRxL
register. This provides the user with the ability to write
all 16 bits to the TMRxL:TMRxH register pair at the
same time. 

Any requests to write to the TMRxH directly does not
clear the Timer1/3/5 prescaler value. The prescaler
value is only cleared through write requests to the
TMRxL register.

Note: When switching from synchronous to
asynchronous operation, it is possible to
skip an increment. When switching from
asynchronous to synchronous operation,
it is possible to produce an additional
increment.
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32.1 DSM Operation
The DSM module can be enabled by setting the EN bit
in the MD1CON0 register. Clearing the EN bit in the
MD1CON0 register, disables the DSM module output
and switches the carrier high and carrier low signals to
the default option of MD1CARHPPS and
MD1CARLPPS, respectively. The modulator signal
source is also switched to the BIT in the MD1CON0
register. This not only assures that the DSM module is
inactive, but that it is also consuming the least amount
of current.

The values used to select the carrier high, carrier low,
and modulator sources held by the Modulation Source,
Modulation High Carrier, and Modulation Low Carrier
control registers are not affected when the EN bit is
cleared and the DSM module is disabled. The values
inside these registers remain unchanged while the
DSM is inactive. The sources for the carrier high, car-
rier low and modulator signals will once again be
selected when the EN bit is set and the DSM module is
again enabled and active.

The modulated output signal can be disabled without
shutting down the DSM module. The DSM module will
remain active and continue to mix signals, but the out-
put value will not be sent to the DSM pin. During the
time that the output is disabled, the DSM pin will remain
low. The modulated output can be disabled by clearing
the EN bit in the MD1CON0 register.

32.2 Modulator Signal Sources
The modulator signal can be supplied from the
following sources:

• External signal on pin selected by MDSRCPPS
• BIT bit in the MD1CON0 register
• CCP1/2/3/4 Output
• PWM5/6/7/8 Output
• Comparator C1/C2 Output
• UART1/2 TX Signal
• NCO1 Output
• SPI1 SDO Signal

The modulator signal is selected by configuring the
MS<4:0> bits in the MD1SRC register. 

32.3 Carrier Signal Sources
The carrier high signal and carrier low signal can be
supplied from the following sources:

• External signal on pin selected by 
MD1CARHPPS/MD1CARLPPS

• FOSC (system clock)
• HFINTOSC
• Reference Clock Module (CLKR)
• CCP1/2/3/4 Output Signal
• PWM 5/6/7/8 Output
• NCO1 Output
• CLC1/2/3/4 Output

The carrier high signal is selected by configuring the
CH<4:0> bits in the MD1CARH register. The carrier low
signal is selected by configuring the CL<4:0> bits in the
MD1CARL register.

32.4 Carrier Synchronization
During the time when the DSM switches between car-
rier high and carrier low signal sources, the carrier data
in the modulated output signal can become truncated.
To prevent this, the carrier signal can be synchronized
to the modulator signal. When synchronization is
enabled, the carrier pulse that is being mixed at the
time of the transition is allowed to transition low before
the DSM switches over to the next carrier source.

Synchronization is enabled separately for the carrier
high and carrier low signal sources. Synchronization for
the carrier high signal is enabled by setting the
CHSYNC bit in the MD1CON1 register.
Synchronization for the carrier low signal is enabled by
setting the CLSYNC bit in the MD1CON1 register. 

Figure 32-2 through Figure 32-6 show timing diagrams
of using various synchronization methods.
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REGISTER 33-14: UxP2H: UART PARAMETER 2 HIGH REGISTER
U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0/0
— — — — — — — P2<8>

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-6 Unimplemented: Read as ‘0’
bit 0 P2<8>: Most Significant Bit of Parameter 2

DMX mode: 
Most Significant bit of first address of receive block
DALI mode: 
Most Significant bit of number of half-bit periods of idle time in Forward Frame detection threshold
Other modes: 
Not used

REGISTER 33-15: UxP2L: UART PARAMETER 2 LOW 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

P2<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 P2<7:0>: Least Significant Bits of Parameter 2
DMX mode: 
Least Significant Byte of first address of receive block
LIN Slave mode: 
Number of data bytes to transmit
DALI mode: 
Least Significant Byte of number of half-bit periods of idle time in Forward Frame detection threshold
Asynchronous Address mode: 
Receiver address
Other modes: 
Not used
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34.8.3.1 Shift Register Empty Interrupt
The Shift Register Empty interrupt flag and enable are
the SRMTIF and SRMTIE bits respectively. This
interrupt is only available in master mode and triggers
when a data transfer completes and conditions are not
present to start a new transfer, as dictated by the TXR
and RXR bits (see Table 34-1 for conditions for starting
a new Master mode data transfer with different TXR/
RXR settings). This interrupt will be triggered at the end
of the last full bit period, after SCK has been low for one
½-baud period. See Figure 30-13 for more details of
the timing of this interrupt as well as other interrupts.
This bit will not clear itself when the conditions for
starting a new transfer occur, and must be cleared in
software. 

34.8.3.2 Transfer Counter is Zero Interrupt
The Transfer Counter is zero interrupt flag and enable
are the TCZIF and TCZIE bits, respectively. This
interrupt will trigger when the transfer counter (defined
by BMODE, SPIxTCTH/L and SPIxTWIDTH)
decrements from one to zero. See Figure 30-13 for
more details on the timing of this interrupt as well as
other interrupts. This bit must be cleared in software.

34.8.3.3 Start of Slave Select and End of 
Slave Select Interrupts

The start of slave select interrupt flag and enable are
the SOSIF and SOSIE bits, respectively, and the end of
slave select interrupt flag and enable are similarly des-
ignated by the EOSIF and EOSIE bits. These interrupts
trigger at the leading and trailing edges of the slave
select input. Note that the interrupts are active in both
master and slave mode, and will trigger on transitions
of the slave select input regardless of which mode the
SPI is in. In Master mode, PPS should be used to route
the slave select input to the same pin as the slave
select output, allowing these interrupts to trigger on
changes to the slave select output. Also note that in
slave mode, changing the SSET bit can trigger these
interrupts, as it changes the effective input value of
slave select. Both SOSIF and EOSIF must be cleared
in software

FIGURE 34-14: TRANSFER AND SLAVE SELECT INTERRUPT TIMINGS

Note: The TCZIF flag only indicates that the
transfer counter has decremented from
one to zero, and may not indicate that the
entire data transfer process is complete.
Either poll the BUSY bit of SPIxCON2 and
wait for it to be cleared or use the Shift
Register Empty Interrupt (SRMTIF) to
determine if a data transfer is fully
complete.

Rev. 10-000286A
9/14/2016

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

SS(in)

SCK

SDO_bit_number

SRMTIF

SOSIF

TCZIF

EOSIF

Note 3

Note 3

Note 1:    SRMTIF available only in Master mode
2:   Clearing of interrupt flags is shown for illustration; actual interrupt flags must be cleared in software
3:   SOSIF and EOSIF are set according to SS(in), even in Master mode.  
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FIGURE 35-16: REPEATED START CONDITION TIMING

35.5.7 ACKNOWLEDGE SEQUENCE 
TIMING 

An Acknowledge sequence is enabled automatically
following an address/data byte transmission. The SCL
pin is pulled low and the contents of the Acknowledge
Data bits (ACKDT/ACKCNT) are presented on the SDA
pin. If the user wishes to generate an Acknowledge,
then the ACKDT bit should be cleared. If not, the user

should set the ACKDT bit before starting an Acknowl-
edge sequence. The master then waits one clock
period (TSCL) and the SCL pin is released high. When
the SCL pin is sampled high (clock arbitration), the
master counts another TSCL. The SCL pin is then
pulled low. Figure 35-17 shows the timings for
Acknowledge sequence.

FIGURE 35-17: ACKNOWLEDGE SEQUENCE TIMING

35.5.8 STOP CONDITION TIMING
A Stop bit is asserted on the SDA pin at the end of
receive/transmit when I2CxCNT = 0. After the last byte
of a receive/transmit sequence, the SCL line is held
low. The master asserts the SDA line low. The SCL pin
is then released high TSCL/2 later and is detected high.
The SDA pin is then released. When the SDA pin tran-

sitions high while SCL is high, the PCIF bit of the I2CxIF
register is set. Figure 35-18 shows the timings for a
Stop condition.
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SDA

SCL

Repeated Start

Write to I2CCON0<START>

I2CTSR loaded from I2CADB0/1

Completion of Restart

1st bit

RSCIF  bit set

    

Sr

I2C_clk 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2
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SDA

SCL

WRIF set at 
the end of receive

Acknowledge sequence starts here, 
ACKDT = 0

Cleared in 
software

TSCL

8

D0

9

xxxIF

ASTIF set at the end 
of Acknowledge sequence

Cleared in 
software

ACK
 2016-2017 Microchip Technology Inc. Preliminary DS40001869B-page 568



PIC18(L)F24/25K42

REGISTER 35-6: I2CxSTAT0 – I2C STATUS REGISTER 0

R-0 R-0 R-0 R-0 R-0 U-0 U-0 U-0 

BFRE(3) SMA MMA R(1, 2) D — — —

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 BFRE: Bus Free Status bit(3)                                                                                              

1 = Indicates the I2C bus is Idle 
         Both SCL and SDA have been high for time-out selected by I2CCON2<BFRET<1:0>> bits.
         I2CCLK must select a valid clock source for this bit to function.
0 = Bus not Idle (When no I2CCLK is selected, this bit remains clear)

bit 6 SMA: Slave Module Active Status bit
1 = Set after the 8th falling SCL edge of a received matching 7-bit slave address
         Set after the 8th falling SCL edge of a received matching 10-bit slave low address
         Set after the 8th falling SCL edge of a received matching 10-bit slave high w/ read address, only

after a previous matching high and low w/ write.
0 = Cleared by any Restart/Stop detected on the bus
         Cleared by BTOIF and BCLIF conditions

bit 5 MMA: Master Module Active Status bit
1 =   Master Mode state machine is active
        Set when master state machine asserts a Start on bus
0 =   Master state machine is Idle
        Cleared when BCLIF is set
        Cleared when Stop is shifted out by master.
        Cleared for BTOIF condition, after the master successfully shifts out a Stop condition.

bit 4 R: Read Information bit (1, 2)

1 = Indicates the last matching received (high) address was a Read request
0 = Indicates the last matching received (high) address was a Write

bit 3 D: Data bit
1 = Indicates the last byte received or transmitted was data
0 = Indicates the last byte received or transmitted was an address

bit 2-0 Unimplemented: Read as 1’b0

Note 1: This bit holds the R bit information following the last received address match. Addresses transmitted by 
the Master or appearing on the bus without a match do not affect this bit.

2: Clock requests and input from I2CxCLK register are disabled in Slave modes.
3: Software must use the EN bit to force Master or Slave hardware to Idle.
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REGISTER 35-16: I2CxADB0 – I2C ADDRESS DATA BUFFER 0 REGISTER(1)

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u 

ADB7 ADB6 ADB5 ADB4 ADB3 ADB2 ADB1  ADB0

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 7-0 MODE<2:0> = 00x
    ADB<7:1>: Address Data byte
       Received matching 7-bit slave address data
    R/W: Read/not-Write Data bit
       Received read/write value from 7-bit address byte
MODE<2:0> = 01x
    ADB<7:0>: Address Data byte
       Received matching lower 8-bits of 10-bit slave address data
MODE<2:0> = 100
    Unused in this mode; bit state is a don’t care
MODE<2:0> = 101
    ADB<7:0>: Low Address Data byte
       Low 10-bit address value copied to transmit shift register
MODE<2:0> = 11x
    ADB<7:1>: Address Data byte
       Received matching 7-bit slave address
    R/W: Read/not-Write Data bit
       Received read/write value received 7-bit slave address byte

Note 1: This register is read only except in master, 10-bit Address mode (MODE<2:0> = 101).
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FIGURE 38-1: ADC2 BLOCK DIAGRAM
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FIGURE 38-9: DIFFERENTIAL CVD WITH GUARD RING OUTPUT WAVEFORM

38.5.5 ADDITIONAL SAMPLE AND HOLD 
CAPACITANCE

Additional capacitance can be added in parallel with the
internal sample and hold capacitor (CHOLD) by using
the ADCAP register. This register selects a digitally
programmable capacitance which is added to the ADC
conversion bus, increasing the effective internal capac-
itance of the sample and hold capacitor in the ADC
module. This is used to improve the match between
internal and external capacitance for a better sensing
performance. The additional capacitance does not
affect analog performance of the ADC because it is not
connected during conversion. See Figure 38-10.
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REGISTER 38-2: ADCON1: ADC CONTROL REGISTER 1

R/W-0/0 R/W-0/0 R/W-0/0 U-0 U-0 U-0 U-0 R/W-0/0
PPOL IPEN GPOL — — — — DSEN

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 PPOL: Precharge Polarity bit
If PRE>0x00:

Otherwise:
The bit is ignored

bit 6 IPEN: A/D Inverted Precharge Enable bit
If DSEN = 1
1 = The precharge and guard signals in the second conversion cycle are the opposite polarity of the

first cycle
0 = Both Conversion cycles use the precharge and guards specified by ADPPOL and ADGPOL
Otherwise:
The bit is ignored

bit 5 GPOL: Guard Ring Polarity Selection bit
1 = ADC guard Ring outputs start as digital high during Precharge stage
0 = ADC guard Ring outputs start as digital low during Precharge stage

bit 4-1 Unimplemented: Read as ‘0’
bit 0 DSEN: Double-sample enable bit

1 = Two conversions are performed on each trigger. Data from the first conversion appears in PREV
0 = One conversion is performed for each trigger

PPOL
Action During 1st Precharge Stage

External (selected analog I/O pin) Internal (AD sampling capacitor)

1 Connected to VDD CHOLD connected to VSS

0 Connected to VSS CHOLD connected to VDD
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BTFSC Bit Test File, Skip if Clear

Syntax: BTFSC   f, b {,a}

Operands: 0  f  255
0  b  7
a [0,1]

Operation: skip if (f<b>) = 0

Status Affected: None

Encoding: 1011 bbba ffff ffff

Description: If bit ‘b’ in register ‘f’ is ‘0’, then the next 
instruction is skipped. If bit ‘b’ is ‘0’, then 
the next instruction fetched during the 
current instruction execution is discarded 
and a NOP is executed instead, making 
this a 2-cycle instruction. 
If ‘a’ is ‘0’, the Access Bank is selected. If 
‘a’ 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 Section 43.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexed 
Literal Offset Mode” for details.

Words: 1

Cycles: 1(2)
Note: 3 cycles if skip and followed

by a 2-word instruction.

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

No 
operation

If skip:
Q1 Q2 Q3 Q4
No 

operation
No 

operation
No 

operation
No 

operation
If skip and followed by 2-word instruction:

Q1 Q2 Q3 Q4
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation

Example: HERE

FALSE

TRUE

BTFSC

:

:

FLAG, 1, 0

Before Instruction
PC = address (HERE)

After Instruction
If FLAG<1> = 0;

PC = address (TRUE)
If FLAG<1> = 1;

PC = address (FALSE)

BTFSS Bit Test File, Skip if Set

Syntax: BTFSS   f, b {,a}

Operands: 0  f  255
0  b < 7
a [0,1]

Operation: skip if (f<b>) = 1

Status Affected: None

Encoding: 1010 bbba ffff ffff

Description: If bit ‘b’ in register ‘f’ is ‘1’, then the next 
instruction is skipped. If bit ‘b’ is ‘1’, then 
the next instruction fetched during the 
current instruction execution is discarded 
and a NOP is executed instead, making 
this a 2-cycle instruction. 
If ‘a’ is ‘0’, the Access Bank is selected. If 
‘a’ 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 Section 43.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexed 
Literal Offset Mode” for details.

Words: 1

Cycles: 1(2)
Note: 3 cycles if skip and followed

by a 2-word instruction.

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

No 
operation

If skip:
Q1 Q2 Q3 Q4
No 

operation
No 

operation
No 

operation
No 

operation
If skip and followed by 2-word instruction:

Q1 Q2 Q3 Q4
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation
No 

operation

Example: HERE

FALSE

TRUE

BTFSS

:

:

FLAG, 1, 0

Before Instruction
PC = address (HERE)

After Instruction
If FLAG<1> = 0;

PC = address (FALSE)
If FLAG<1> = 1;

PC = address (TRUE)
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at 
http://www.microchip.com/packaging
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