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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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   Bank 2

10Ch LATA — — LATA5 LATA4 — LATA2 LATA1 LATA0 xxxx xxxx uu

10Dh LATB LATB7 LATB6 LATB5 LATB4 LATB3 LATB2 LATB1 LATB0 xxxx xxxx uu

10Eh LATC LATC7 LATC6 LATC5 LATC4 LATC3 LATC2 LATC1 LATC0 xxxx xxxx uu

10Fh LATD(1) LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATD0 xxxx xxxx uu

110h LATE(1) — — — — — LATE2 LATE1 LATE0 ---- -xxx --

111h CM1CON0 C1ON C1OUT — C1POL C1ZLF C1SP C1HYS C1SYNC 00-0 0100 00

112h CM1CON1 C1INTP C1INTN C1PCH<2:0> C1NCH<2:0> 0000 0000 00

113h CM2CON0 C2ON C2OUT — C2POL C2ZLF C2SP C2HYS C2SYNC 00-0 0100 00

114h CM2CON1 C2INTP C2INTN C2PCH<2:0> C2NCH<2:0> 0000 0000 00

115h CMOUT — — — — — — MC2OUT MC1OUT ---- --00 --

116h BORCON SBOREN BORFS — — — — — BORRDY 10-- ---q uu

117h FVRCON FVREN FVRRDY TSEN TSRNG CDAFVR<1:0> ADFVR<1:0> 0q00 0000 0q

118h DAC1CON0 DAC1EN --- DAC1OE1 DAC1OE2 DAC1PSS<1:0> --- DAC1NSS 0-00 00-0 0-

119h DAC1CON1 DAC1R<7:0> 0000 0000 00

11Ah DAC2CON0 DAC2EN — DAC2OE1 DAC2OE2 DAC2PSS<1:0> — DAC2NSS 0-00 00-0 0-

11Bh DAC2CON1 — — — DAC2R<4:0> ---0 0000 --

11Ch ZCD1CON ZCD1EN — ZCD1OUT ZCD1POL — — ZCD1INTP ZCD1INTN 0-x0 --00 0-

11Dh — Unimplemented —

11Eh — Unimplemented —

11Fh — Unimplemented —

   Bank 3

18Ch ANSELA — — ANSA5 ANSA4 ANSA3 ANSA2 ANSA1 ANSA0 --11 1111 --

18Dh ANSELB — — ANSB5 ANSB4 ANSB3 ANSB2 ANSB1 ANSB0 --11 1111 --

18Eh ANSELC ANSC7 ANSC6 ANSC5 ANSC4 ANSC3 ANSC2 — — 1111 11-- 11

18Fh ANSELD(1) ANSD7 ANSD6 ANSD5 ANSD4 ANSD3 ANSD2 ANSD1 ANSD0 1111 1111 11

190h ANSELE(1) — — — — — ANSE2 ANSE1 ANSE0 ---- -111 --

191h PMADRL Program Memory Address Register Low Byte 0000 0000 00

192h PMADRH — Program Memory Address Register High Byte 1000 0000 10

193h PMDATL Program Memory Read Data Register Low Byte xxxx xxxx uu

194h PMDATH — — Program Memory Read Data Register High Byte --xx xxxx --

195h PMCON1 — CFGS LWLO FREE WRERR WREN WR RD -000 x000 -0

196h PMCON2 Program Memory Control Register 2 0000 0000 00

197h VREGCON(2) — — — — — — VREGPM Reserved ---- --01 --

198h — Unimplemented —

199h RC1REG USART Receive Data Register 0000 0000 00

19Ah TX1REG USART Transmit Data Register 0000 0000 00

19Bh SP1BRGL SP1BRG<7:0> 0000 0000 00

19Ch SP1BRGH SP1BRG<15:8> 0000 0000 00

19Dh RC1STA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 0000 00

19Eh TX1STA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 0000 0010 00

19Fh BAUD1CON ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 01-0 0-00 01

TABLE 3-12: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Addr. Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on

POR, BOR
Va
oth

Legend: x = unknown, u = unchanged, q = value depends on condition, - = unimplemented, read as ‘0’, r = reserved. 
Shaded locations are unimplemented, read as ‘0’.

Note 1: Unimplemented on PIC16(L)F1718.
2: Unimplemented on PIC16LF1717/8/9
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FIGURE 6-7: INTERNAL OSCILLATOR SWITCH TIMING
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7.0 INTERRUPTS

The interrupt feature allows certain events to preempt
normal program flow. Firmware is used to determine
the source of the interrupt and act accordingly. Some
interrupts can be configured to wake the MCU from
Sleep mode.

This chapter contains the following information for
Interrupts:

• Operation
• Interrupt Latency
• Interrupts During Sleep
• INT Pin
• Automatic Context Saving

Many peripherals produce interrupts. Refer to the
corresponding chapters for details.

A block diagram of the interrupt logic is shown in
Figure 7-1.

FIGURE 7-1: INTERRUPT LOGIC
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FIGURE 7-2: INTERRUPT LATENCY
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16.2 Comparator Control

Each comparator has two control registers: CMxCON0
and CMxCON1.

The CMxCON0 register (see Register 16-1) contains
Control and Status bits for the following:

• Enable
• Output
• Output Polarity
• Zero Latency Filter
• Speed/Power Selection
• Hysteresis Enable
• Output Synchronization

The CMxCON1 register (see Register 16-2) contains
Control bits for the following:

• Interrupt Enable
• Interrupt Edge Polarity
• Positive Input Channel Selection
• Negative Input Channel Selection

16.2.1 COMPARATOR ENABLE

Setting the CxON bit of the CMxCON0 register enables
the comparator for operation. Clearing the CxON bit
disables the comparator resulting in minimum current
consumption.

16.2.2 COMPARATOR OUTPUT 
SELECTION

The output of the comparator can be monitored by
reading either the CxOUT bit of the CMxCON0 register
or the MCxOUT bit of the CMOUT register. In order to
make the output available for an external connection,
the following conditions must be true:

• Desired pin PPS control

• Corresponding TRIS bit must be cleared

• CxON bit of the CMxCON0 register must be set

16.2.3 COMPARATOR OUTPUT POLARITY

Inverting the output of the comparator is functionally
equivalent to swapping the comparator inputs. The
polarity of the comparator output can be inverted by
setting the CxPOL bit of the CMxCON0 register.
Clearing the CxPOL bit results in a non-inverted output.

Table 16-2 shows the output state versus input
conditions, including polarity control.

16.2.4 COMPARATOR SPEED/POWER 
SELECTION

The trade-off between speed or power can be
optimized during program execution with the CxSP
control bit. The default state for this bit is ‘1’, which
selects the Normal-Speed mode. Device power
consumption can be optimized at the cost of slower
comparator propagation delay by clearing the CxSP bit
to ‘0’.

Note 1: The internal output of the comparator is
latched with each instruction cycle.
Unless otherwise specified, external
outputs are not latched.

TABLE 16-2: COMPARATOR OUTPUT 
STATE VS. INPUT 
CONDITIONS

Input Condition CxPOL CxOUT

CxVN > CxVP 0 0

CxVN < CxVP 0 1

CxVN > CxVP 1 1

CxVN < CxVP 1 0
DS40001740B-page 170  2014-2015 Microchip Technology Inc.
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FIGURE 18-8: COG (RISING/FALLING) DEAD-BAND BLOCK
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19.0 CONFIGURABLE LOGIC CELL 
(CLC)

The Configurable Logic Cell (CLCx) provides
programmable logic that operates outside the speed
limitations of software execution. The logic cell takes up
to 32 input signals and, through the use of configurable
gates, reduces the 32 inputs to four logic lines that drive
one of eight selectable single-output logic functions. 

Input sources are a combination of the following:

• I/O pins
• Internal clocks
• Peripherals
• Register bits

The output can be directed internally to peripherals and
to an output pin.

Refer to Figure 19-1 for a simplified diagram showing
signal flow through the CLCx.

Possible configurations include:

•  Combinatorial Logic
- AND
- NAND
- AND-OR
- AND-OR-INVERT
- OR-XOR
- OR-XNOR

• Latches
- S-R
- Clocked D with Set and Reset
- Transparent D with Set and Reset
- Clocked J-K with Reset

FIGURE 19-1: CLCx SIMPLIFIED BLOCK DIAGRAM    

Note 1: See Figure 19-2.

2: See Figure 19-3.
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REGISTER 19-2: CLCxPOL: SIGNAL POLARITY CONTROL REGISTER

R/W-0/0 U-0 U-0 U-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u

LCxPOL — — — LCxG4POL LCxG3POL LCxG2POL LCxG1POL

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 LCxPOL: LCOUT Polarity Control bit

1 = The output of the logic cell is inverted
0 = The output of the logic cell is not inverted

bit 6-4 Unimplemented: Read as ‘0’

bit 3 LCxG4POL: Gate 4 Output Polarity Control bit

1 = The output of gate 4 is inverted when applied to the logic cell
0 = The output of gate 4 is not inverted

bit 2 LCxG3POL: Gate 3 Output Polarity Control bit

1 = The output of gate 3 is inverted when applied to the logic cell
0 = The output of gate 3 is not inverted

bit 1 LCxG2POL: Gate 2 Output Polarity Control bit

1 = The output of gate 2 is inverted when applied to the logic cell
0 = The output of gate 2 is not inverted

bit 0 LCxG1POL: Gate 1 Output Polarity Control bit

1 = The output of gate 1 is inverted when applied to the logic cell
0 = The output of gate 1 is not inverted

REGISTER 19-3: CLCxSEL0: GENERIC CLCx DATA 1 SELECT REGISTER

U-0 U-0 U-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u

— — — LCxD1S<4:0>

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 7-5 Unimplemented: Read as ‘0’

bit 4-0 LCxD1S<4:0>: CLCx Data1 Input Selection bits
See Table 19-1.
 2014-2015 Microchip Technology Inc. DS40001740B-page 225
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REGISTER 19-8: CLCxGLS1: GATE 2 LOGIC SELECT REGISTER

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

LCxG2D4T LCxG2D4N LCxG2D3T LCxG2D3N LCxG2D2T LCxG2D2N LCxG2D1T LCxG2D1N

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 LCxG2D4T: Gate 2 Data 4 True (non-inverted) bit

1 = LCxD4T is gated into LCxG2
0 = LCxD4T is not gated into LCxG2

bit 6 LCxG2D4N: Gate 2 Data 4 Negated (inverted) bit

1 = LCxD4N is gated into LCxG2
0 = LCxD4N is not gated into LCxG2

bit 5 LCxG2D3T: Gate 2 Data 3 True (non-inverted) bit

1 = LCxD3T is gated into LCxG2
0 = LCxD3T is not gated into LCxG2

bit 4 LCxG2D3N: Gate 2 Data 3 Negated (inverted) bit

1 = LCxD3N is gated into LCxG2
0 = LCxD3N is not gated into LCxG2

bit 3 LCxG2D2T: Gate 2 Data 2 True (non-inverted) bit

1 = LCxD2T is gated into LCxG2
0 = LCxD2T is not gated into LCxG2

bit 2 LCxG2D2N: Gate 2 Data 2 Negated (inverted) bit

1 = LCxD2N is gated into LCxG2
0 = LCxD2N is not gated into LCxG2

bit 1 LCxG2D1T: Gate 2 Data 1 True (non-inverted) bit

1 = LCxD1T is gated into LCxG2
0 = LCxD1T is not gated into LCxG2

bit 0 LCxG2D1N: Gate 2 Data 1 Negated (inverted) bit

1 = LCxD1N is gated into LCxG2
0 = LCxD1N is not gated into LCxG2
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21.0 ANALOG-TO-DIGITAL 
CONVERTER (ADC) MODULE

The Analog-to-Digital Converter (ADC) allows
conversion of an analog input signal to a 10-bit binary
representation of that signal. This device uses analog
inputs, which are multiplexed into a single sample and
hold circuit. The output of the sample and hold is
connected to the input of the converter. The converter
generates a 10-bit binary result via successive
approximation and stores the conversion result into the
ADC result registers (ADRESH:ADRESL register pair).
Figure 21-1 shows the block diagram of the ADC.

The ADC voltage reference is software selectable to be
either internally generated or externally supplied.

The ADC can generate an interrupt upon completion of
a conversion. This interrupt can be used to wake-up the
device from Sleep.

FIGURE 21-1: ADC BLOCK DIAGRAM

VDD

VREF+ ADPREF = 10

ADPREF = 00

FVR Buffer1

Note 1: When ADON = 0, all multiplexer inputs are disconnected.

2: PIC16(L)F1717/9 only.

ADON

GO/DONE

VSS

ADC
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00100

00101

00111

00110

01000

10011

10100

11011

CHS<4:0>

AN0
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AN2

AN4

VREF+/AN3

AN5(2)

AN6(2)

AN7(2)

AN8

11111

ADRESH ADRESL

10

16

ADFM
0 = Left Justify
1 = Right Justify

 Temp Indicator 11101

DAC1_output 11110

Ref+ Ref-

 DAC2_output 11100

AN19

AN20(2)

AN27(2)

ADPREF = 11
FVR Buffer1

VREF-
ADNREF = 1

ADNREF = 0
Vss
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FIGURE 30-19: I2C SLAVE, 7-BIT ADDRESS, TRANSMISSION (AHEN = 1) 
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31.1 EUSART Asynchronous Mode

The EUSART transmits and receives data using the
standard non-return-to-zero (NRZ) format. NRZ is
implemented with two levels: a VOH Mark state which
represents a ‘1’ data bit, and a VOL Space state which
represents a ‘0’ data bit. NRZ refers to the fact that
consecutively transmitted data bits of the same value
stay at the output level of that bit without returning to a
neutral level between each bit transmission. An NRZ
transmission port idles in the Mark state. Each character
transmission consists of one Start bit followed by eight
or nine data bits and is always terminated by one or
more Stop bits. The Start bit is always a space and the
Stop bits are always marks. The most common data
format is eight bits. Each transmitted bit persists for a
period of 1/(Baud Rate). An on-chip dedicated
8-bit/16-bit Baud Rate Generator is used to derive
standard baud rate frequencies from the system
oscillator. See Table 31-5 for examples of baud rate
configurations.

The EUSART transmits and receives the LSb first. The
EUSART’s transmitter and receiver are functionally
independent, but share the same data format and baud
rate. Parity is not supported by the hardware, but can
be implemented in software and stored as the ninth
data bit.

31.1.1 EUSART ASYNCHRONOUS 
TRANSMITTER

The EUSART transmitter block diagram is shown in
Figure 31-1. The heart of the transmitter is the serial
Transmit Shift Register (TSR), which is not directly
accessible by software. The TSR obtains its data from
the transmit buffer, which is the TX1REG register.

31.1.1.1 Enabling the Transmitter

The EUSART transmitter is enabled for asynchronous
operations by configuring the following three control
bits:

• TXEN = 1
• SYNC = 0
• SPEN = 1

All other EUSART control bits are assumed to be in
their default state.

Setting the TXEN bit of the TX1STA register enables the
transmitter circuitry of the EUSART. Clearing the SYNC
bit of the TX1STA register configures the EUSART for
asynchronous operation. Setting the SPEN bit of the
RC1STA register enables the EUSART and
automatically configures the TX/CK I/O pin as an output.
If the TX/CK pin is shared with an analog peripheral, the
analog I/O function must be disabled by clearing the
corresponding ANSEL bit. 

31.1.1.2 Transmitting Data

A transmission is initiated by writing a character to the
TX1REG register. If this is the first character, or the
previous character has been completely flushed from
the TSR, the data in the TX1REG is immediately
transferred to the TSR register. If the TSR still contains
all or part of a previous character, the new character
data is held in the TX1REG until the Stop bit of the
previous character has been transmitted. The pending
character in the TX1REG is then transferred to the TSR
in one TCY immediately following the Stop bit
transmission. The transmission of the Start bit, data bits
and Stop bit sequence commences immediately
following the transfer of the data to the TSR from the
TX1REG.

31.1.1.3 Transmit Data Polarity

The polarity of the transmit data can be controlled with
the SCKP bit of the BAUD1CON register. The default
state of this bit is ‘0’ which selects high true transmit idle
and data bits. Setting the SCKP bit to ‘1’ will invert the
transmit data resulting in low true idle and data bits. The
SCKP bit controls transmit data polarity in
Asynchronous mode only. In Synchronous mode, the
SCKP bit has a different function. See Section 31.5.1.2
“Clock Polarity”.

31.1.1.4 Transmit Interrupt Flag

The TXIF interrupt flag bit of the PIR1 register is set
whenever the EUSART transmitter is enabled and no
character is being held for transmission in the TX1REG.
In other words, the TXIF bit is only clear when the TSR
is busy with a character and a new character has been
queued for transmission in the TX1REG. The TXIF flag
bit is not cleared immediately upon writing TX1REG.
TXIF becomes valid in the second instruction cycle
following the write execution. Polling TXIF immediately
following the TX1REG write will return invalid results.
The TXIF bit is read-only, it cannot be set or cleared by
software.

The TXIF interrupt can be enabled by setting the TXIE
interrupt enable bit of the PIE1 register. However, the
TXIF flag bit will be set whenever the TX1REG is
empty, regardless of the state of TXIE enable bit.

To use interrupts when transmitting data, set the TXIE
bit only when there is more data to send. Clear the
TXIE interrupt enable bit upon writing the last character
of the transmission to the TX1REG.

Note: The TXIF Transmitter Interrupt flag is set
when the TXEN enable bit is set.
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D017 — 130 — A 1.8 FOSC = 500 kHz,
MFINTOSC mode— 150 — A 3.0

D017 — 150 — A 2.3 FOSC = 500 kHz,
MFINTOSC mode (Note 5)— 170 — A 3.0

— 220 — A 5.0

D019 — 0.8 — mA 1.8 FOSC = 16 MHz,
HFINTOSC mode— 1.2 — mA 3.0

D019 — 1.0 — mA 2.3 FOSC = 16 MHz,
HFINTOSC mode (Note 5)— 1.3 — mA 3.0

— 1.4 — mA 5.0

D020 — 2.1 — mA 3.0 FOSC = 32 MHz,
HFINTOSC mode— 2.5 — mA 3.6

D020 — 2.1 — mA 3.0 FOSC = 32 MHz,
HFINTOSC mode— 2.2 — mA 5.0

D022 — 2.1 — mA 3.0 FOSC = 32 MHz,
HS Oscillator mode (Note 6)— 2.5 — mA 3.6

D022 — 2.1 — mA 3.0 FOSC = 32 MHz
HS Oscillator mode (Note 5, Note 6)— 2.2 — mA 5.0

TABLE 34-2: SUPPLY CURRENT (IDD)(1,2) (CONTINUED)

PIC16LF1717/8/9  Standard Operating Conditions (unless otherwise stated)

PIC16F1717/8/9

Param.
No.

Device 
Characteristics

Min. Typ.† Max. Units
Conditions

VDD Note

† Data in “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance 
only and are not tested.

Note 1: The test conditions for all IDD measurements in active operation mode are: OSC1 = external square wave, 
from rail-to-rail; all I/O pins tri-stated, pulled to VDD; MCLR = VDD; WDT disabled.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors, such as I/O 
pin loading and switching rate, oscillator type, internal code execution pattern and temperature, also have 
an impact on the current consumption.

3: For RC oscillator configurations, current through REXT is not included. The current through the resistor can 
be extended by the formula IR = VDD/2REXT (mA) with REXT in k

4: FVR and BOR are disabled.

5: 0.1 F capacitor on VCAP.

6: 8 MHz clock with 4x PLL enabled.
 2014-2015 Microchip Technology Inc. DS40001740B-page 403



PIC16(L)F1717/8/9
FIGURE 34-7: CLKOUT AND I/O TIMING

FOSC

CLKOUT

I/O pin
(Input)

I/O pin
(Output)

Q4 Q1 Q2 Q3

OS11

OS19

OS13

OS15

OS18, OS19

OS20
OS21

OS17

OS16

OS14

OS12

OS18

Old Value New Value

Write Fetch Read ExecuteCycle

TABLE 34-10: CLKOUT AND I/O TIMING PARAMETERS

Standard Operating Conditions (unless otherwise stated)

Param. 
No.

Sym. Characteristic Min. Typ.† Max. Units Conditions

OS11 TOSH2CKL FOSC to CLKOUT (1) — — 70 ns 3.3V  VDD 5.0V

OS12 TOSH2CKH FOSC to CLKOUT (1) — — 72 ns 3.3V  VDD 5.0V

OS13 TCKL2IOV CLKOUT to Port out valid(1) — — 20 ns

OS14 TIOV2CKH Port input valid before CLKOUT(1) TOSC + 200 ns — — ns

OS15 TOSH2IOV FOSC (Q1 cycle) to Port out valid — 50 70* ns 3.3V  VDD 5.0V

OS16 TOSH2IOI FOSC (Q2 cycle) to Port input invalid 
(I/O in hold time)

50 — — ns 3.3V  VDD 5.0V

OS17 TIOV2OSH Port input valid to FOSC(Q2 cycle)
(I/O in setup time)

20 — — ns

OS18* TIOR Port output rise time(2) —
—

40
15

72
32

ns VDD = 1.8V
3.3V  VDD 5.0V

OS19* TIOF Port output fall time(2) —
—

28
15

55
30

ns VDD = 1.8V
3.3V  VDD 5.0V

OS20* TINP INT pin input high or low time 25 — — ns

OS21* TIOC Interrupt-on-Change new input level 
time

25 — — ns

* These parameters are characterized but not tested.
† Data in “Typ” column is at 3.0V, 25C unless otherwise stated.

Note 1: Measurements are taken in EXTRC mode where CLKOUT output is 4 x TOSC.

2: Slew rate limited.
DS40001740B-page 414  2014-2015 Microchip Technology Inc.



PIC16(L)F1717/8/9
Note: Unless otherwise noted, VIN = 5V, FOSC = 500 kHz, CIN = 0.1 µF, TA = 25°C.

FIGURE 35-37: IPD, Fixed Voltage Reference 
(FVR), PIC16LF1717/8/9 Only.

FIGURE 35-38: IPD, Fixed Voltage Reference 
(FVR), PIC16F1717/8/9 Only.

FIGURE 35-39: IPD, Brown-out Reset 
(BOR), BORV = 1, PIC16LF1717/8/9 Only.

FIGURE 35-40: IPD, Brown-out Reset 
(BOR), BORV = 1, PIC16F1717/8/9 Only.

FIGURE 35-41: IPD, LP Brown-out Reset 
(LPBOR = 0), PIC16LF1717/8/9 Only.

FIGURE 35-42: IPD, LP Brown-out Reset 
(LPBOR = 0), PIC16F1717/8/9 Only.
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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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