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Welcome to E-XFL.COM

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

Details

Product Status Active

Core Processor PIC

Core Size 8-Bit

Speed 32MHz

Connectivity I²C, LINbus, SPI, UART/USART

Peripherals Brown-out Detect/Reset, POR, PWM, WDT

Number of I/O 12

Program Memory Size 7KB (4K x 14)

Program Memory Type FLASH

EEPROM Size -

RAM Size 512 x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 3.6V

Data Converters A/D 8x10b; D/A 1x8b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 14-SOIC (0.154", 3.90mm Width)

Supplier Device Package 14-SOIC
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— — IOC Y ICSPDAT

— — IOC Y ICSPCLK

— — INT(1)

IOC
Y —

— — IOC Y MCLR
VPP

— — IOC Y CLKOUT
OSC2

— CLCIN3(1) IOC Y CLKIN
OSC1

— — IOC Y —

— CLCIN2(1) IOC Y —

— — IOC Y —

— CLCIN0(1) IOC Y —

K(1) CLCIN1(1) IOC Y —

(1,3) — IOC Y —

— — — — VDD

— — — — VSS

O

K CLC1OUT — — —

T(3) CLC2OUT — — —

X CLC3OUT — — —

— — — — —

No
ster 12-3.
n Allocation Tables

BLE 1: 14/16-PIN ALLOCATION TABLE (PIC16(L)F1704)
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RA0 13 12 AN0 VREF- C1IN+ — DAC1OUT1 — — — — — —

RA1 12 11 AN1 VREF+ C1IN0-
C2IN0-

— — — — — — — —

RA2 11 10 AN2 — — — DAC1OUT2 ZCD T0CKI(1) — — COGIN(1) —

RA3 4 3 — — — — — — — — — — —

RA4 3 2 AN3 — — — — — T1G(1)

SOSCO
— — — —

RA5 2 1 — — — — — — T1CKI(1)

SOSCI
— — — —

RC0 10 9 AN4 — C2IN+ OPA1IN+ — — — — — — SCK(1)

SCL(3)

RC1 9 8 AN5 — C1IN1-
C2IN1-

OPA1IN- — — — — — — SDI(1)

SDA(3)

RC2 8 7 AN6 — C1IN2-
C2IN2-

OPA1OUT — — — — — — —

RC3 7 6 AN7 — C1IN3-
C2IN3-

OPA2OUT — — — CCP2(1) — — SS(1)

RC4 6 5 — — — OPA2IN- — — — — — — — C

RC5 5 4 — — — OPA2IN+ — — — CCP1(1) — — — RX

VDD 1 16 — — — — — — — — — — —

VSS 14 13 — — — — — — — — — — —

UT(2)

— — — — C1OUT — — — — CPP1 PWM3OUT COGA SDA(3) C

— — — — C2OUT — — — — CPP2 PWM4OUT COGB SCL(3) D

— — — — — — — — — — — COGC SDO T

— — — — — — — — — — — COGD SCK

te 1: Default peripheral input. Input can be moved to any other pin with the PPS input selection registers. See Register 12-1.
2: All pin outputs default to PORT latch data. Any pin can be selected as a digital peripheral output with the PPS output selection registers. See Regi
3: These peripheral functions are bidirectional. The output pin selections must be the same as the input pin selections.
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BANK 6 BANK 7
00h

Core Registers 
(Table 3-2)

380h
Core Registers 

(Table 3-2)

0Bh 38Bh

0Ch SLRCONA 38Ch INLVLA

0Dh SLRCONB 38Dh INLVLB

0Eh SLRCONC 38Eh INLVLC

0Fh — 38Fh —

10h — 390h —

11h — 391h IOCAP

12h — 392h IOCAN

13h — 393h IOCAF

14h — 394h IOCBP

15h — 395h IOCBN

16h — 396h IOCBF

17h — 397h IOCCP

18h — 398h IOCCN

19h — 399h IOCCF

1Ah — 39Ah —

1Bh — 39Bh —

1Ch — 39Ch —

1Dh — 39Dh —

1Eh — 39Eh —

1Fh — 39Fh —
20h General Purpose 

Register 
16 Bytes

3A0h

Unimplemented
Read as ‘0’

2Fh

30h

Unimplemented
Read as ‘0’

6Fh 3EFh

70h
Accesses
70h – 7Fh

3F0h
Accesses
70h – 7Fh

7Fh 3FFh
TABLE 3-4: PIC16(L)1708 MEMORY MAP (BANKS 0-7) 

Legend: = Unimplemented data memory locations, read as ‘0’.

Note 1: Unimplemented on PIC16LF1708.

BANK 0 BANK 1 BANK 2 BANK 3 BANK 4 BANK 5
000h

Core Registers 
(Table 3-2)

080h
Core Registers 

(Table 3-2)

100h
Core Registers 

(Table 3-2)

180h
Core Registers 

(Table 3-2)

200h
Core Registers 

(Table 3-2)

280h
Core Registers 

(Table 3-2)

3

00Bh 08Bh 10Bh 18Bh 20Bh 28Bh 3

00Ch PORTA 08Ch TRISA 10Ch LATA 18Ch ANSELA 20Ch WPUA 28Ch ODCONA 3

00Dh PORTB 08Dh TRISB 10Dh LATB 18Dh ANSELB 20Dh WPUB 28Dh ODCONB 3

00Eh PORTC 08Eh TRISC 10Eh LATC 18Eh ANSELC 20Eh WPUC 28Eh ODCONC 3

00Fh — 08Fh — 10Fh — 18Fh — 20Fh — 28Fh — 3

010h — 090h — 110h — 190h — 210h — 290h — 3

011h PIR1 091h PIE1 111h CM1CON0 191h PMADRL 211h SSP1BUF 291h CCPR1L 3

012h PIR2 092h PIE2 112h CM1CON1 192h PMADRH 212h SSP1ADD 292h CCPR1H 3

013h PIR3 093h PIE3 113h CM2CON0 193h PMDATL 213h SSP1MSK 293h CCP1CON 3

014h — 094h — 114h CM2CON1 194h PMDATH 214h SSP1STAT 294h — 3

015h TMR0 095h OPTION_REG 115h CMOUT 195h PMCON1 215h SSP1CON 295h — 3

016h TMR1L 096h PCON 116h BORCON 196h PMCON2 216h SSP1CON2 296h — 3

017h TMR1H 097h WDTCON 117h FVRCON 197h VREGCON(1) 217h SSP1CON3 297h — 3

018h T1CON 098h OSCTUNE 118h DAC1CON0 198h — 218h — 298h CCPR2L 3

019h T1GCON 099h OSCCON 119h DAC1CON1 199h RC1REG 219h — 299h CCPR2H 3

01Ah TMR2 09Ah OSCSTAT 11Ah — 19Ah TX1REG 21Ah — 29Ah CCP2CON 3

01Bh PR2 09Bh ADRESL 11Bh — 19Bh SP1BRGL 21Bh — 29Bh — 3

01Ch T2CON 09Ch ADRESH 11Ch ZCD1CON 19Ch SP1BRGH 21Ch — 29Ch — 3

01Dh — 09Dh ADCON0 11Dh — 19Dh RC1STA 21Dh — 29Dh — 3

01Eh — 09Eh ADCON1 11Eh — 19Eh TX1STA 21Eh — 29Eh CCPTMRS 3

01Fh — 09Fh ADCON2 11Fh — 19Fh BAUD1CON 21Fh — 29Fh — 3
020h

General
Purpose
Register
80 Bytes

0A0h

General
Purpose
Register
80 Bytes

120h

General
Purpose
Register
80 Bytes

1A0h

General
Purpose
Register
80 Bytes

220h

General
Purpose
Register
80 Bytes

2A0h

General
Purpose
Register
80 Bytes

3

3

3

06Fh 0EFh 16Fh 1EFh 26Fh 2EFh 3

070h
Common RAM

70h – 7Fh

0F0h
Accesses
70h – 7Fh

170h
Accesses
70h – 7Fh

1F0h
Accesses
70h – 7Fh

270h
Accesses
70h – 7Fh

2F0h
Accesses
70h – 7Fh

3

07Fh 0FFh 17Fh 1FFh 27Fh 2FFh 3
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5.4 Low-Power Brown-Out Reset 
(LPBOR)

The Low-Power Brown-Out Reset (LPBOR) is an
essential part of the Reset subsystem. Refer to
Figure 5-1 to see how the BOR interacts with other
modules.

The LPBOR is used to monitor the external VDD pin.
When too low of a voltage is detected, the device is
held in Reset. When this occurs, a register bit (BOR) is
changed to indicate that a BOR Reset has occurred.
The same bit is set for both the BOR and the LPBOR.
Refer to Register 5-2.

5.4.1 ENABLING LPBOR

The LPBOR is controlled by the LPBOR bit of
Configuration Words. When the device is erased, the
LPBOR module defaults to disabled.

5.4.1.1 LPBOR Module Output

The output of the LPBOR module is a signal indicating
whether or not a Reset is to be asserted. This signal is
OR’d together with the Reset signal of the BOR
module to provide the generic BOR signal, which goes
to the PCON register and to the power control block. 

5.5 MCLR

The MCLR is an optional external input that can reset
the device. The MCLR function is controlled by the
MCLRE bit of Configuration Words and the LVP bit of
Configuration Words (Table 5-2).

5.5.1 MCLR ENABLED

When MCLR is enabled and the pin is held low, the
device is held in Reset. The MCLR pin is connected to
VDD through an internal weak pull-up.

The device has a noise filter in the MCLR Reset path.
The filter will detect and ignore small pulses.

5.5.2 MCLR DISABLED

When MCLR is disabled, the pin functions as a general
purpose input and the internal weak pull-up is under
software control. See Section 11.1 “PORTA
Registers” for more information.

5.6 Watchdog Timer (WDT) Reset

The Watchdog Timer generates a Reset if the firmware
does not issue a CLRWDT instruction within the time-out
period. The TO and PD bits in the STATUS register are
changed to indicate the WDT Reset. See Section 9.0
“Watchdog Timer (WDT)” for more information.

5.7 RESET Instruction

A RESET instruction will cause a device Reset. The RI
bit in the PCON register will be set to ‘0’. See Table 5-4
for default conditions after a RESET instruction has
occurred.

5.8 Stack Overflow/Underflow Reset

The device can reset when the Stack Overflows or
Underflows. The STKOVF or STKUNF bits of the PCON
register indicate the Reset condition. These Resets are
enabled by setting the STVREN bit in Configuration
Words. See 3.6.2 “Overflow/Underflow Reset” for
more information.

5.9 Programming Mode Exit

Upon exit of Programming mode, the device will
behave as if a POR had just occurred.

5.10 Power-Up Timer

The Power-up Timer optionally delays device execution
after a BOR or POR event. This timer is typically used to
allow VDD to stabilize before allowing the device to start
running.

The Power-up Timer is controlled by the PWRTE bit of
Configuration Words.

5.11 Start-up Sequence

Upon the release of a POR or BOR, the following must
occur before the device will begin executing:

1. Power-up Timer runs to completion (if enabled).

2. Oscillator start-up timer runs to completion (if
required for oscillator source).

3. MCLR must be released (if enabled).

The total time-out will vary based on oscillator configu-
ration and Power-up Timer configuration. See
Section 6.0 “Oscillator Module (with Fail-Safe
Clock Monitor)” for more information.

The Power-up Timer and oscillator start-up timer run
independently of MCLR Reset. If MCLR is kept low
long enough, the Power-up Timer and oscillator
start-up timer will expire. Upon bringing MCLR high, the
device will begin execution after 10 FOSC cycles (see
Figure 5-3). This is useful for testing purposes or to
synchronize more than one device operating in parallel.

TABLE 5-2: MCLR CONFIGURATION

MCLRE LVP MCLR

0 0 Disabled

1 0 Enabled

x 1 Enabled

Note: A Reset does not drive the MCLR pin low.
 2013-2015 Microchip Technology Inc. DS40001715D-page 57
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FIGURE 6-3: QUARTZ CRYSTAL 
OPERATION (LP, XT OR 
HS MODE)

FIGURE 6-4: CERAMIC RESONATOR 
OPERATION
(XT OR HS MODE)

6.2.1.3 Oscillator Start-up Timer (OST)

If the oscillator module is configured for LP, XT or HS
modes, the Oscillator Start-up Timer (OST) counts
1024 oscillations from OSC1. This occurs following a
Power-on Reset (POR) and when the Power-up Timer
(PWRT) has expired (if configured), or a wake-up from
Sleep. During this time, the program counter does not
increment and program execution is suspended,
unless either FSCM or Two-Speed Start-Up are
enabled. In this case, code will continue to execute at
the selected INTOSC frequency while the OST is
counting. The OST ensures that the oscillator circuit,
using a quartz crystal resonator or ceramic resonator,
has started and is providing a stable system clock to
the oscillator module. 

In order to minimize latency between external oscillator
start-up and code execution, the Two-Speed Clock
Start-up mode can be selected (see Section 6.4
“Two-Speed Clock Start-up Mode”).

Note 1: Quartz crystal characteristics vary
according to type, package and
manufacturer. The user should consult the
manufacturer data sheets for specifications
and recommended application.

2: Always verify oscillator performance over
the VDD and temperature range that is
expected for the application.

3: For oscillator design assistance, reference
the following Microchip Application Notes:

• AN826, “Crystal Oscillator Basics and 
Crystal Selection for rfPIC® and PIC® 
Devices” (DS00826)

• AN849, “Basic PIC® Oscillator Design” 
(DS00849)

• AN943, “Practical PIC® Oscillator 
Analysis and Design” (DS00943)

• AN949, “Making Your Oscillator Work” 
(DS00949)

Note 1: A series resistor (RS) may be required for
quartz crystals with low drive level.

2: The value of RF varies with the Oscillator mode
selected (typically between 2 M to 10 M.

C1

C2

Quartz

RS(1) 

OSC1/CLKIN

RF(2) Sleep

To Internal 
Logic

PIC® MCU

Crystal

OSC2/CLKOUT

Note 1: A series resistor (RS) may be required for
ceramic resonators with low drive level.

2: The value of RF varies with the Oscillator mode
selected (typically between 2 M to 10 M.

3: An additional parallel feedback resistor (RP)
may be required for proper ceramic resonator
operation.

C1

C2 Ceramic RS(1) 

OSC1/CLKIN

RF(2) Sleep

To Internal 
Logic

PIC® MCU

RP(3) 

Resonator

OSC2/CLKOUT
 2013-2015 Microchip Technology Inc. DS40001715D-page 65
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6.2.1.4 4x PLL

The oscillator module contains a 4x PLL that can be
used with both external and internal clock sources to
provide a system clock source. The input frequency for
the 4x PLL must fall within specifications. See the PLL
Clock Timing Specifications in Table 32-9.

The 4x PLL may be enabled for use by one of two
methods:

1. Program the PLLEN bit in Configuration Words
to a ‘1’.

2. Write the SPLLEN bit in the OSCCON register to
a ‘1’. If the PLLEN bit in Configuration Words is
programmed to a ‘1’, then the value of SPLLEN
is ignored.

6.2.1.5 Secondary Oscillator

The secondary oscillator is a separate crystal oscillator
that is associated with the Timer1 peripheral. It is
optimized for timekeeping operations with a 32.768
kHz crystal connected between the SOSCO and
SOSCI device pins.

The secondary oscillator can be used as an alternate
system clock source and can be selected during
run-time using clock switching. Refer to Section 6.3
“Clock Switching” for more information.

FIGURE 6-5: QUARTZ CRYSTAL 
OPERATION 
(SECONDARY 
OSCILLATOR)

C1

C2

32.768 kHz

SOSCI

To Internal 
Logic

PIC® MCU

Crystal

SOSCO

Quartz

Note 1: Quartz crystal characteristics vary
according to type, package and
manufacturer. The user should consult the
manufacturer data sheets for specifications
and recommended application.

2: Always verify oscillator performance over
the VDD and temperature range that is
expected for the application.

3: For oscillator design assistance, reference
the following Microchip Application Notes:

• AN826, “Crystal Oscillator Basics and 
Crystal Selection for rfPIC® and PIC® 
Devices” (DS00826)

• AN849, “Basic PIC® Oscillator Design” 
(DS00849)

• AN943, “Practical PIC® Oscillator 
Analysis and Design” (DS00943)

• AN949, “Making Your Oscillator Work” 
(DS00949)

• TB097, “Interfacing a Micro Crystal 
MS1V-T1K 32.768 kHz Tuning Fork 
Crystal to a PIC16F690/SS” (DS91097)

• AN1288, “Design Practices for 
Low-Power External Oscillators” 
(DS01288)
DS40001715D-page 66  2013-2015 Microchip Technology Inc.
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DS
10.3 Modifying Flash Program Memory

When modifying existing data in a program memory
row, and data within that row must be preserved, it must
first be read and saved in a RAM image. Program
memory is modified using the following steps:

1. Load the starting address of the row to be
modified.

2. Read the existing data from the row into a RAM
image.

3. Modify the RAM image to contain the new data
to be written into program memory.

4. Load the starting address of the row to be
rewritten.

5. Erase the program memory row.

6. Load the write latches with data from the RAM
image.

7. Initiate a programming operation.

FIGURE 10-7: FLASH PROGRAM 
MEMORY MODIFY 
FLOWCHART 

Start 
Modify Operation

Read Operation
(Figure x.x)

Erase Operation
(Figure x.x)

Modify Image
The words to be modified are 
changed in the RAM image

End 
Modify Operation

Write Operation
use RAM image 

(Figure x.x)

An image of the entire row read 
must be stored in RAM 

Figure 10-1

Figure 10-4

Figure 10-6
40001715D-page 112  2013-2015 Microchip Technology Inc.
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REGISTER 11-20: ANSELC: PORTC ANALOG SELECT REGISTER

R/W-1/1 R/W-1/1 U-0 U-0 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1

ANSC7(2) ANSC6(2) ANSC5(3) ANSC4(3) ANSC3 ANSC2 ANSC1 ANSC0

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 ANSC<7:0>: Analog Select between Analog or Digital Function on pins RC<7:0>, respectively(1)

0 = Digital I/O. Pin is assigned to port or digital special function.
1 = Analog input. Pin is assigned as analog input(1). Digital input buffer disabled.

Note 1: When setting a pin to an analog input, the corresponding TRIS bit must be set to Input mode in order to 
allow external control of the voltage on the pin.

2: ANSC<7:6> are available on PIC16(L)F1708 only.

3: ANSC<5:4> are available on PIC16(L)F1704 only.

REGISTER 11-21: WPUC: WEAK PULL-UP PORTC REGISTER

R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1

WPUC7(3) WPUC6(3) WPUC5 WPUC4 WPUC3 WPUC2 WPUC1 WPUC0

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 WPUC<7:0>: Weak Pull-up Register bits(3)

1 = Pull-up enabled
0 = Pull-up disabled

Note 1: Global WPUEN bit of the OPTION_REG register must be cleared for individual pull-ups to be enabled.
2: The weak pull-up device is automatically disabled if the pin is configured as an output.
3: WPUC<7:6> are available on PIC16(L)F1708 only.
 2013-2015 Microchip Technology Inc. DS40001715D-page 133
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REGISTER 12-4: PPSLOCK: PPS LOCK REGISTER

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

— — — — — — — PPSLOCKED

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 7-1 Unimplemented: Read as ‘0’

bit 0 PPSLOCKED: PPS Locked bit
1= PPS is locked. PPS selections can not be changed.
0= PPS is not locked. PPS selections can be changed.
 2013-2015 Microchip Technology Inc. DS40001715D-page 141
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REGISTER 13-7: IOCCP: INTERRUPT-ON-CHANGE PORTC POSITIVE EDGE 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

IOCCP7(1) IOCCP6(1) IOCCP5 IOCCP4 IOCCP3 IOCCP2 IOCCP1 IOCCP0

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 IOCCP<7:0>: Interrupt-on-Change PORTC Positive Edge Enable bits
1 = Interrupt-on-Change enabled on the pin for a positive going edge. IOCCFx bit and IOCIF flag will be set

upon detecting an edge.
0 = Interrupt-on-Change disabled for the associated pin.

Note 1: PIC16(L)F1708 only.

REGISTER 13-8: IOCCN: INTERRUPT-ON-CHANGE PORTC NEGATIVE EDGE 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

IOCCN7(1) IOCCN6(1) IOCCN5 IOCCN4 IOCCN3 IOCCN2 IOCCN1 IOCCN0

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 IOCCN<7:0>: Interrupt-on-Change PORTC Negative Edge Enable bits
1 = Interrupt-on-Change enabled on the pin for a negative going edge. IOCCFx bit and IOCIF flag will be set upon

detecting an edge.
0 = Interrupt-on-Change disabled for the associated pin.

Note 1: PIC16(L)F1708 only.

REGISTER 13-9: IOCCF: INTERRUPT-ON-CHANGE PORTC FLAG REGISTER

R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0

IOCCF7(1) IOCCF6(1) IOCCF5 IOCCF4 IOCCF3 IOCCF2 IOCCF1 IOCCF0

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 7-0 IOCCF<7:0>: Interrupt-on-Change PORTC Flag bits
1 = An enabled change was detected on the associated pin.

Set when IOCCPx = 1 and a rising edge was detected on RCx, or when IOCCNx = 1 and a falling edge was
detected on RCx.

0 = No change was detected, or the user cleared the detected change.

Note 1: PIC16(L)F1708 only.
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17.1 PWMx Pin Configuration

All PWM outputs are multiplexed with the PORT data
latch. The user must configure the pins as outputs by
clearing the associated TRIS bits.

17.1.1 FUNDAMENTAL OPERATION

The PWM module produces a 10-bit resolution output.
Timer2 and PR2 set the period of the PWM. The
PWMxDCL and PWMxDCH registers configure the
duty cycle. The period is common to all PWM modules,
whereas the duty cycle is independently controlled.

All PWM outputs associated with Timer2 are set when
TMR2 is cleared. Each PWMx is cleared when TMR2
is equal to the value specified in the corresponding
PWMxDCH (8 MSb) and PWMxDCL<7:6> (2 LSb)
registers. When the value is greater than or equal to
PR2, the PWM output is never cleared (100% duty
cycle).

17.1.2 PWM OUTPUT POLARITY

The output polarity is inverted by setting the PWMxPOL
bit of the PWMxCON register.

17.1.3 PWM PERIOD

The PWM period is specified by the PR2 register of
Timer2. The PWM period can be calculated using the
formula of Equation 17-1.

EQUATION 17-1: PWM PERIOD

When TMR2 is equal to PR2, the following three events
occur on the next increment cycle:

• TMR2 is cleared

• The PWM output is active. (Exception: When the 
PWM duty cycle = 0%, the PWM output will 
remain inactive.)

• The PWMxDCH and PWMxDCL register values 
are latched into the buffers.

17.1.4 PWM DUTY CYCLE

The PWM duty cycle is specified by writing a 10-bit value
to the PWMxDCH and PWMxDCL register pair. The
PWMxDCH register contains the eight MSbs and the
PWMxDCL<7:6>, the two LSbs. The PWMxDCH and
PWMxDCL registers can be written to at any time.

Equation 17-2 is used to calculate the PWM pulse
width.

Equation 17-3 is used to calculate the PWM duty cycle
ratio.

EQUATION 17-2: PULSE WIDTH

EQUATION 17-3: DUTY CYCLE RATIO

The 8-bit timer TMR2 register is concatenated with the
two Least Significant bits of 1/FOSC, adjusted by the
Timer2 prescaler to create the 10-bit time base. The
system clock is used if the Timer2 prescaler is set to 1:1.

Note: The Timer2 postscaler is not used in the
determination of the PWM frequency. The
postscaler could be used to have a servo
update rate at a different frequency than the
PWM output.

Note: The PWMxDCH and PWMxDCL registers
are double buffered. The buffers are updated
when Timer2 matches PR2. Care should be
taken to update both registers before the
timer match occurs.

PWM Period PR2  1+  4 TOSC  =

(TMR2 Prescale Value)

Note: TOSC = 1/FOSC

Note: The Timer2 postscaler has no effect on the
PWM operation.

Pulse Width PWMxDCH:PWMxDCL<7:6>    =

TOSC     (TMR2 Prescale Value)

Note: TOSC = 1/FOSC

Duty Cycle Ratio
PWMxDCH:PWMxDCL<7:6> 

4 PR2 1+ 
-----------------------------------------------------------------------------------=
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REGISTER 18-5: COGxFIS: COG FALLING EVENT INPUT SELECTION REGISTER

U-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

— GxFIS6 GxFIS5 GxFIS4 GxFIS3 GxFIS2 GxFIS1 GxFIS0

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 Unimplemented: Read as ‘0’

bit 6 GxFIS6: COGx Falling Event Input Source 6 Enable bit

1 = PWM3 output is enabled as a falling event input
0 = PWM3 has no effect on the falling event

bit 5 GxFIS5: COGx Falling Event Input Source 5 Enable bit

1 = CCP2 output is enabled as a falling event input
0 = CCP2 output has no effect on the falling event

bit 4 GxFIS4: COGx Falling Event Input Source 4 Enable bit

1 = CCP1 is enabled as a falling event input
0 = CCP1 has no effect on the falling event

bit 3 GxFIS3: COGx Falling Event Input Source 3 Enable bit

1 = CLC1 output is enabled as a falling event input
0 = CLC1 output has no effect on the falling event

bit 2 GxFIS2: COGx Falling Event Input Source 2 Enable bit

1 = Comparator 2 output is enabled as a falling event input
0 = Comparator 2 output has no effect on the falling event

bit 1 GxFIS1: COGx Falling Event Input Source 1 Enable bit

1 = Comparator 1 output is enabled as a falling event input
0 = Comparator 1 output has no effect on the falling event

bit 0 GxFIS0: COGx Falling Event Input Source 0 Enable bit

1 = Pin selected with COGxPPS control register is enabled as falling event input
0 = Pin selected with COGxPPS control has no effect on the falling event
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REGISTER 18-10: COGxDBR: COG RISING EVENT DEAD-BAND COUNT REGISTER

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

GxDBR<5:0>

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 q = Value depends on condition

bit 7-6 Unimplemented: Read as ‘0’

bit 5-0 GxDBR<5:0>: Rising Event Dead-band Count Value bits

GxRDBS = 0:

 =  Number of COGx clock periods to delay primary output after rising event
GxRDBS = 1:
 =  Number of delay chain element periods to delay primary output after rising event

REGISTER 18-11: COGxDBF: COG FALLING EVENT DEAD-BAND COUNT REGISTER

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

GxDBF<5:0>

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 q = Value depends on condition

bit 7-6 Unimplemented: Read as ‘0’

bit 5-0 GxDBF<5:0>: Falling Event Dead-band Count Value bits

GxFDBS = 0:

 = Number of COGx clock periods to delay complementary output after falling event input
GxFDBS = 1:
 = Number of delay chain element periods to delay complementary output after falling event input
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TABLE 20-3: SUMMARY OF REGISTERS ASSOCIATED WITH ADC    

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

ADCON0 — CHS<4:0> GO/DONE ADON 223

ADCON1 ADFM ADCS<2:0> — ADNREF ADPREF<1:0> 224

ADCON2 TRIGSEL<3:0> — — — — 225

ADRESH ADC Result Register High 226, 227

ADRESL ADC Result Register Low 226, 227

ANSELA — — — ANSA4 — ANSA2 ANSA1 ANSA0 122

ANSELB(1) — — ANSB5 ANSB4 — — — — 128

ANSELC ANSC7(1) ANSC6(1) ANSC5(2) ANSC4(2) ANSC3 ANSC2 ANSC1 ANSC0 133

INTCON GIE PEIE TMR0IE INTE IOCIE TMR0IF INTF IOCIF 85

PIE1 TMR1GIE ADIE RCIE TXIE SSP1IE CCP1IE TMR2IE TMR1IE 86

PIR1 TMR1GIF ADIF RCIF TXIF SSP1IF CCP1IF TMR2IF TMR1IF 89

TRISA — — TRISA5 TRISA4 —(3) TRISA2 TRISA1 TRISA0 121

TRISB(1) TRISB7 TRISB6 TRISB5 TRISB4 — — — — 127

TRISC TRISC7(1) TRISC6(1) TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISC0 132

FVRCON FVREN FVRRDY TSEN TSRNG CDAFVR<1:0> ADFVR<1:0> 151

DAC1CON0 DAC1EN — DAC1OE1 DAC1OE2 DAC1PSS<1:0> — DAC1NSS 237

Legend: x = unknown, u = unchanged, — = unimplemented read as ‘0’, q = value depends on condition. Shaded cells are not 
used for the ADC module.

Note 1: PIC16(L)F1708 only.
2: PIC16(L)F1704 only.
3: Unimplemented, read as ‘1’.
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25.7 Timer1 Interrupt

The Timer1 register pair (TMR1H:TMR1L) increments
to FFFFh and rolls over to 0000h. When Timer1 rolls
over, the Timer1 interrupt flag bit of the PIR1 register is
set. To enable the interrupt on rollover, you must set
these bits:

• TMR1ON bit of the T1CON register

• TMR1IE bit of the PIE1 register

• PEIE bit of the INTCON register

• GIE bit of the INTCON register

The interrupt is cleared by clearing the TMR1IF bit in
the Interrupt Service Routine.

25.8 Timer1 Operation During Sleep

Timer1 can only operate during Sleep when setup in
Asynchronous Counter mode. In this mode, an external
crystal or clock source can be used to increment the
counter. To set up the timer to wake the device:

• TMR1ON bit of the T1CON register must be set

• TMR1IE bit of the PIE1 register must be set

• PEIE bit of the INTCON register must be set

• T1SYNC bit of the T1CON register must be set

• TMR1CS bits of the T1CON register must be 
configured

• T1OSCEN bit of the T1CON register must be 
configured

The device will wake-up on an overflow and execute
the next instructions. If the GIE bit of the INTCON
register is set, the device will call the Interrupt Service
Routine.

Secondary oscillator will continue to operate in Sleep
regardless of the T1SYNC bit setting.

25.9 CCP Capture/Compare Time Base

The CCP modules use the TMR1H:TMR1L register
pair as the time base when operating in Capture or
Compare mode.

In Capture mode, the value in the TMR1H:TMR1L
register pair is copied into the CCPR1H:CCPR1L
register pair on a configured event. 

In Compare mode, an event is triggered when the value
CCPR1H:CCPR1L register pair matches the value in
the TMR1H:TMR1L register pair. This event can be an
Auto-conversion Trigger.

For more information, see Section 27.0
“Capture/Compare/PWM Modules”.

25.10 CCP Auto-Conversion Trigger

When any of the CCP’s are configured to trigger an
auto-conversion, the trigger will clear the
TMR1H:TMR1L register pair. This auto-conversion
does not cause a Timer1 interrupt. The CCP module
may still be configured to generate a CCP interrupt.

In this mode of operation, the CCPR1H:CCPR1L
register pair becomes the period register for Timer1.

Timer1 should be synchronized and FOSC/4 should be
selected as the clock source in order to utilize the
Auto-conversion Trigger. Asynchronous operation of
Timer1 can cause an Auto-conversion Trigger to be
missed.

In the event that a write to TMR1H or TMR1L coincides
with an Auto-conversion Trigger from the CCP, the
write will take precedence.

For more information, see Section 27.2.4 “Auto-Con-
version Trigger”.

FIGURE 25-2: TIMER1 INCREMENTING EDGE   

Note: The TMR1H:TMR1L register pair and the
TMR1IF bit should be cleared before
enabling interrupts.

T1CKI = 1

when TMR1
Enabled

T1CKI = 0

when TMR1
Enabled

Note 1: Arrows indicate counter increments.

2: In Counter mode, a falling edge must be registered by the counter prior to the first incrementing rising edge of the clock.
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26.5 Register Definitions: Timer2 Control

  
REGISTER 26-1: T2CON: TIMER2 CONTROL REGISTER

U-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

— T2OUTPS<3:0> TMR2ON T2CKPS<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’ = Bit is cleared

bit 7 Unimplemented: Read as ‘0’

bit 6-3 T2OUTPS<3:0>: Timer2 Output Postscaler Select bits

1111 = 1:16 Postscaler
1110 = 1:15 Postscaler
1101 = 1:14 Postscaler
1100 = 1:13 Postscaler
1011 = 1:12 Postscaler
1010 = 1:11 Postscaler
1001 = 1:10 Postscaler
1000 = 1:9 Postscaler
0111 = 1:8 Postscaler
0110 = 1:7 Postscaler
0101 = 1:6 Postscaler
0100 = 1:5 Postscaler
0011 = 1:4 Postscaler
0010 = 1:3 Postscaler
0001 = 1:2 Postscaler
0000 = 1:1 Postscaler

bit 2 TMR2ON: Timer2 On bit

1 = Timer2 is on
0 = Timer2 is off

bit 1-0 T2CKPS<1:0>: Timer2 Clock Prescale Select bits

11 = Prescaler is 64
10 = Prescaler is 16
01 = Prescaler is 4
00 = Prescaler is 1
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28.2.4 SPI SLAVE MODE

In Slave mode, the data is transmitted and received as
external clock pulses appear on SCK. When the last
bit is latched, the SSPIF interrupt flag bit is set.

Before enabling the module in SPI Slave mode, the clock
line must match the proper Idle state. The clock line can
be observed by reading the SCK pin. The Idle state is
determined by the CKP bit of the SSPCON1 register.

While in Slave mode, the external clock is supplied by
the external clock source on the SCK pin. This external
clock must meet the minimum high and low times as
specified in the electrical specifications.

While in Sleep mode, the slave can transmit/receive
data. The shift register is clocked from the SCK pin
input and when a byte is received, the device will
generate an interrupt. If enabled, the device will
wake-up from Sleep.

28.2.4.1 Daisy-Chain Configuration

The SPI bus can sometimes be connected in a
daisy-chain configuration. The first slave output is
connected to the second slave input, the second slave
output is connected to the third slave input, and so on.
The final slave output is connected to the master input.
Each slave sends out, during a second group of clock
pulses, an exact copy of what was received during the
first group of clock pulses. The whole chain acts as
one large communication shift register. The
daisy-chain feature only requires a single Slave Select
line from the master device.

Figure 28-7 shows the block diagram of a typical
daisy-chain connection when operating in SPI mode.

In a daisy-chain configuration, only the most recent
byte on the bus is required by the slave. Setting the
BOEN bit of the SSPCON3 register will enable writes
to the SSPBUF register, even if the previous byte has
not been read. This allows the software to ignore data
that may not apply to it.

28.2.5 SLAVE SELECT 
SYNCHRONIZATION

The Slave Select can also be used to synchronize
communication. The Slave Select line is held high until
the master device is ready to communicate. When the
Slave Select line is pulled low, the slave knows that a
new transmission is starting. 

If the slave fails to receive the communication properly,
it will be reset at the end of the transmission, when the
Slave Select line returns to a high state. The slave is
then ready to receive a new transmission when the
Slave Select line is pulled low again. If the Slave Select
line is not used, there is a risk that the slave will
eventually become out of sync with the master. If the
slave misses a bit, it will always be one bit off in future
transmissions. Use of the Slave Select line allows the
slave and master to align themselves at the beginning
of each transmission.

The SS pin allows a Synchronous Slave mode. The
SPI must be in Slave mode with SS pin control enabled
(SSPCON1<3:0> = 0100). 

When the SS pin is low, transmission and reception are
enabled and the SDO pin is driven. 

When the SS pin goes high, the SDO pin is no longer
driven, even if in the middle of a transmitted byte and
becomes a floating output. External pull-up/pull-down
resistors may be desirable depending on the
application.    

When the SPI module resets, the bit counter is forced
to ‘0’. This can be done by either forcing the SS pin to
a high level or clearing the SSPEN bit.

Note 1: When the SPI is in Slave mode with SS pin
control enabled (SSPCON1<3:0> =
0100), the SPI module will reset if the SS
pin is set to VDD.

2: When the SPI is used in Slave mode with
CKE set; the user must enable SS pin
control.

3: While operated in SPI Slave mode the
SMP bit of the SSPSTAT register must
remain clear.
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29.1.2 EUSART ASYNCHRONOUS 
RECEIVER

The Asynchronous mode is typically used in RS-232
systems. The receiver block diagram is shown in
Figure 29-2. The data is received on the RX/DT pin and
drives the data recovery block. The data recovery block
is actually a high-speed shifter operating at 16 times
the baud rate, whereas the serial Receive Shift
Register (RSR) operates at the bit rate. When all eight
or nine bits of the character have been shifted in, they
are immediately transferred to a two character
First-In-First-Out (FIFO) memory. The FIFO buffering
allows reception of two complete characters and the
start of a third character before software must start
servicing the EUSART receiver. The FIFO and RSR
registers are not directly accessible by software.
Access to the received data is via the RCREG register.

29.1.2.1 Enabling the Receiver

The EUSART receiver is enabled for asynchronous
operation by configuring the following three control bits:

• CREN = 1

• SYNC = 0

• SPEN = 1

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

Setting the CREN bit of the RCSTA register enables the
receiver circuitry of the EUSART. Clearing the SYNC bit
of the TXSTA register configures the EUSART for
asynchronous operation. Setting the SPEN bit of the
RCSTA register enables the EUSART. The programmer
must set the corresponding TRIS bit to configure the
RX/DT I/O pin as an input. 

29.1.2.2 Receiving Data

The receiver data recovery circuit initiates character
reception on the falling edge of the first bit. The first bit,
also known as the Start bit, is always a zero. The data
recovery circuit counts one-half bit time to the center of
the Start bit and verifies that the bit is still a zero. If it is
not a zero then the data recovery circuit aborts
character reception, without generating an error, and
resumes looking for the falling edge of the Start bit. If
the Start bit zero verification succeeds then the data
recovery circuit counts a full bit time to the center of the
next bit. The bit is then sampled by a majority detect
circuit and the resulting ‘0’ or ‘1’ is shifted into the RSR.
This repeats until all data bits have been sampled and
shifted into the RSR. One final bit time is measured and
the level sampled. This is the Stop bit, which is always
a ‘1’. If the data recovery circuit samples a ‘0’ in the
Stop bit position then a framing error is set for this
character, otherwise the framing error is cleared for this
character. See Section 29.1.2.4 “Receive Framing
Error” for more information on framing errors.

Immediately after all data bits and the Stop bit have
been received, the character in the RSR is transferred
to the EUSART receive FIFO and the RCIF interrupt
flag bit of the PIR1 register is set. The top character in
the FIFO is transferred out of the FIFO by reading the
RCREG register. 

29.1.2.3 Receive Interrupts

The RCIF interrupt flag bit of the PIR1 register is set
whenever the EUSART receiver is enabled and there is
an unread character in the receive FIFO. The RCIF
interrupt flag bit is read-only, it cannot be set or cleared
by software.

RCIF interrupts are enabled by setting all of the
following bits:

• RCIE, Interrupt Enable bit of the PIE1 register

• PEIE, Peripheral Interrupt Enable bit of the 
INTCON register

• GIE, Global Interrupt Enable bit of the INTCON 
register

The RCIF interrupt flag bit will be set when there is an
unread character in the FIFO, regardless of the state of
interrupt enable bits.

Note: If the RX/DT function is on an analog pin,
the corresponding ANSEL bit must be
cleared for the receiver to function.

Note: If the receive FIFO is overrun, no additional
characters will be received until the overrun
condition is cleared. See Section 29.1.2.5
“Receive Overrun Error” for more
information on overrun errors.
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29.1.2.8 Asynchronous Reception Set-up:

1. Initialize the SPBRGH, SPBRGL register pair
and the BRGH and BRG16 bits to achieve the
desired baud rate (see Section 29.4 “EUSART
Baud Rate Generator (BRG)”).

2. Clear the ANSEL bit for the RX pin (if applicable).

3. Enable the serial port by setting the SPEN bit.
The SYNC bit must be clear for asynchronous
operation.

4. If interrupts are desired, set the RCIE bit of the
PIE1 register and the GIE and PEIE bits of the
INTCON register.

5. If 9-bit reception is desired, set the RX9 bit.

6. Enable reception by setting the CREN bit.

7. The RCIF interrupt flag bit will be set when a
character is transferred from the RSR to the
receive buffer. An interrupt will be generated if
the RCIE interrupt enable bit was also set.

8. Read the RCSTA register to get the error flags
and, if 9-bit data reception is enabled, the ninth
data bit.

9. Get the received eight Least Significant data bits
from the receive buffer by reading the RCREG
register.

10. If an overrun occurred, clear the OERR flag by
clearing the CREN receiver enable bit.

29.1.2.9 9-bit Address Detection Mode Set-up

This mode would typically be used in RS-485 systems.
To set up an Asynchronous Reception with Address
Detect Enable:

1. Initialize the SPBRGH, SPBRGL register pair
and the BRGH and BRG16 bits to achieve the
desired baud rate (see Section 29.4 “EUSART
Baud Rate Generator (BRG)”).

2. Clear the ANSEL bit for the RX pin (if applicable).

3. Enable the serial port by setting the SPEN bit.
The SYNC bit must be clear for asynchronous
operation.

4. If interrupts are desired, set the RCIE bit of the
PIE1 register and the GIE and PEIE bits of the
INTCON register.

5. Enable 9-bit reception by setting the RX9 bit.

6. Enable address detection by setting the ADDEN
bit.

7. Enable reception by setting the CREN bit.

8. The RCIF interrupt flag bit will be set when a
character with the ninth bit set is transferred
from the RSR to the receive buffer. An interrupt
will be generated if the RCIE interrupt enable bit
was also set.

9. Read the RCSTA register to get the error flags.
The ninth data bit will always be set.

10. Get the received eight Least Significant data bits
from the receive buffer by reading the RCREG
register. Software determines if this is the
device’s address.

11. If an overrun occurred, clear the OERR flag by
clearing the CREN receiver enable bit.

12. If the device has been addressed, clear the
ADDEN bit to allow all received data into the
receive buffer and generate interrupts. 

FIGURE 29-5: ASYNCHRONOUS RECEPTION          

Start
bit bit 7/8bit 1bit 0 bit 7/8 bit 0Stop

bit

Start
bit

Start
bitbit 7/8 Stop

bit
RX/DT pin

Reg
Rcv Buffer Reg.

Rcv Shift

Read Rcv
Buffer Reg.
RCREG

RCIF
(Interrupt Flag)

OERR bit

CREN

Word 1
RCREG

Word 2
RCREG

Stop
bit

Note: This timing diagram shows three words appearing on the RX input. The RCREG (receive buffer) is read after the third word,
causing the OERR (overrun) bit to be set.

RCIDL
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TABLE 32-10: CLKOUT AND I/O TIMING PARAMETERS    

FIGURE 32-8: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP 
TIMER TIMING

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 RC mode where CLKOUT output is 4 x TOSC.
2: Slew rate limited.

VDD

MCLR

Internal
POR

PWRT
Time-out

OSC
Start-up Time

Internal Reset(1)

Watchdog Timer

33

32

30

31
34

I/O pins

34

Reset(1)

Note 1: Asserted low.
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PIC16(L)F1704/8
Package Marking Information (Continued)          

16-Lead QFN (4x4x0.9 mm) Example

PIN 1 PIN 1

20-Lead SSOP (5.30 mm) Example

PIC16
F1704

130417
3eMV

20-Lead PDIP (300 mil) Example

XXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXX

YYWWNNN

PIC16F1708
ML

130417

3e

PIC16F1708
PT

130417

3e

Legend: XX...X Customer-specific information
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.

3e

3e
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