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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
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PIC16LF1566/1567
FIGURE 5: 44-PIN TQFP DIAGRAM FOR PIC16LF1567  

Note: See Table 3 for the pin allocation table.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced. 

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Website at:

http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

• Microchip’s Worldwide Website; http://www.microchip.com
• Your local Microchip sales office (see last page)
When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our website at www.microchip.com to receive the most current information on all of our products.
DS40001817B-page 10 Preliminary  2015-2016 Microchip Technology Inc.
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c.

BANK 22 BANK 23

B0Ch — B8Ch —
B0Dh — B8Dh —
B0Eh — B8Eh —
B0Fh — B8Fh —
B10h — B90h —
B11h — B91h —
B12h — B92h —
B13h — B93h —
B14h — B94h —
B15h — B95h —
B16h — B96h —
B17h — B97h —
B18h — B98h —
B19h — B99h —
B1Ah — B9Ah —
B1Bh — B9Bh —
B1Ch — B9Ch —
B1Dh — B9Dh —
B1Eh — B9Eh —
B1Fh — B9Fh —
B20h

Unimplemented
Read as ‘0’

BA0h

Unimplemented
Read as ‘0’

B6Fh BEFh
B70h

Accesses
70h – 7Fh

BF0h
Accesses
70h – 7Fh

B7Fh BFFh
TABLE 3-6: PIC16LF1566/1567 MEMORY MAP, BANKS 16-23
BANK 16 BANK 17 BANK 18 BANK 19 BANK 20 BANK 21

800h

CPU Core Register, see Table 3-2 for specifics

801h
802h
803h
804h
805h
806h
807h
808h
809h
80Ah
80Bh
80Ch — 88Ch — 90Ch — 98Ch — A0Ch — A8Ch —
80Dh — 88Dh — 90Dh — 98Dh — A0Dh — A8Dh —
80Eh — 88Eh — 90Eh — 98Eh — A0Eh — A8Eh —
80Fh — 88Fh — 90Fh — 98Fh — A0Fh — A8Fh —
810h — 890h — 910h — 990h — A10h — A90h —
811h — 891h — 911h — 991h — A11h — A91h —
812h — 892h — 912h — 992h — A12h — A92h —
813h — 893h — 913h — 993h — A13h — A93h —
814h — 894h — 914h — 994h — A14h — A94h —
815h — 895h — 915h — 995h — A15h — A95h —
816h — 896h — 916h — 996h — A16h — A96h —
817h — 897h — 917h — 997h — A17h — A97h —
818h — 898h — 918h — 998h — A18h — A98h —
819h — 899h — 919h — 999h — A19h — A99h —
81Ah — 89Ah — 91Ah — 99Ah — A1Ah — A9Ah —
81Bh — 89Bh — 91Bh — 99Bh — A1Bh — A9Bh —
81Ch — 89Ch — 91Ch — 99Ch — A1Ch — A9Ch —
81Dh — 89Dh — 91Dh — 99Dh — A1Dh — A9Dh —
81Eh — 89Eh — 91Eh — 99Eh — A1Eh — A9Eh —
81Fh — 89Fh — 91Fh — 99Fh — A1Fh — A9Fh —
820h

Unimplemented
Read as ‘0’

8A0h

Unimplemented
Read as ‘0’

920h

Unimplemented
Read as ‘0’

9A0h

Unimplemented
Read as ‘0’

A20h

Unimplemented
Read as ‘0’

AA0h

Unimplemented
Read as ‘0’

86Fh 8EFh 96Fh 9EFh A6Fh AEFh
870h

Accesses
70h – 7Fh

8F0h
Accesses
70h – 7Fh

970h
Accesses
70h – 7Fh

9F0h
Accesses
70h – 7Fh

A70h
Accesses
70h – 7Fh

AF0h
Accesses
70h – 7Fh

87Fh 8FFh 97Fh 9FFh A7Fh AFFh
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0011 1-00

-q-q --0q
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0000 0000

0000 0000

-000 ----

Value on 
all other 
Resets

ad as ‘0’.
   Bank 1

080h INDF0(1) Addressing this location uses contents of FSR0H/FSR0L to address data memory (not a physical register) xxxx xxxx

081h INDF1(1) Addressing this location uses contents of FSR1H/FSR1L to address data memory (not a physical register) xxxx xxxx

082h PCL(1) Program Counter (PC) Least Significant Byte 0000 0000

083h STATUS(1) — — — TO PD Z DC C ---1 1000

084h FSR0L(1) Indirect Data Memory Address 0 Low Pointer 0000 0000

085h FSR0H(1) Indirect Data Memory Address 0 High Pointer 0000 0000

086h FSR1L(1) Indirect Data Memory Address 1 Low Pointer 0000 0000

087h FSR1H(1) Indirect Data Memory Address 1 High Pointer 0000 0000

088h BSR(1) — — — BSR<4:0> ---0 0000

089h WREG(1) Working Register 0000 0000

08Ah PCLATH(1) — Write Buffer for the upper 7 bits of the Program Counter -000 0000

08Bh INTCON(1) GIE PEIE TMR0IE INTE IOCIE TMR0IF INTF IOCIF 0000 0000

08Ch TRISA TRISA7 TRISA6 TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISA0 1111 1111

08Dh TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISB0 1111 1111

08Eh TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISC0 1111 1111

08Fh Unimplemented

090h Unimplemented

08Fh TRISD(2) TRISD7 TRISD6 TRISD5 TRISD4 TRISD3 TRISD2 TRISD1 TRISD0 1111 1111

090h TRISE(2) — — — — —(5) TRISE2 TRISE1 TRISE0 ----1111

091h PIE1 TMR1GIE AD1IE RCIE TXIE SSP1IE SSP2IE TMR2IE TMR1IE 0000 0000

092h PIE2 — AD2IE — — BCL1IE BCL2IE TMR4IE — -0-- 000-

093h Unimplemented

094h Unimplemented

095h OPTION_REG WPUEN INTEDG TMR0CS TMR0SE PSA PS<2:0> 1111 1111

096h PCON STKOVF STKUNF — RWDT RMCLR RI POR BOR 00-1 11qq

097h WDTCON — — WDTPS<4:0> SWDTEN --01 0110

098h Unimplemented

099h OSCCON SPLLEN IRCF<3:0> — SCS<1:0> 0011 1-00

09Ah OSCSTAT — PLLSR — HFIOFR — — LFIOFR HFIOFS -0-0 --0q

09Bh
ADRESL/
AD1RES0L(3)  ADRESL xxxx xxxx

09Ch
ADRESH/
AD1RES0H(3)  ADRESH xxxx xxxx

09Dh
ADCON0/
AD1CON0(3)

CHS15 CHS14 CHS13 CHS12 CHS11 CHS10 GO/DONE1 AD1ON
0000 0000

09Eh
ADCON1/
ADCOMCON(3) ADFM ADCS<2:0> ADNREF

GO/
DONE_ALL

ADPREF<1:0> 0000 0000

09Fh
ADCON2/
AD1CON2(3) — TRIGSEL<2:0> — — — — -000 ----

TABLE 3-11: 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

Legend: x = unknown, u = unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, re
Note 1: These registers can be accessed from any bank.

2: PIC16LF1567.
3: These registers/bits are available at two address locations, in Bank 1 and Bank 14.
4: PIC16LF1566 only.
5: Unimplemented, read as ‘1’.
 2015-2016 Microchip Technology Inc. Preliminary DS40001817B-page 35



PIC16LF1566/1567
5.3 Clock Switching

The system clock source can be switched between
external and internal clock sources via software using
the System Clock Select (SCS) bits of the OSCCON
register. The following clock sources can be selected
using the SCS bits:

• Default system oscillator determined by FOSC 
bits in Configuration Words

• Internal Oscillator Block (INTOSC)

5.3.1 SYSTEM CLOCK SELECT (SCS) 
BITS

The System Clock Select (SCS) bits of the OSCCON
register selects the system clock source that is used for
the CPU and peripherals.

• When the SCS bits of the OSCCON register = 00, 
the system clock source is determined by value of 
the FOSC<1:0> bits in the Configuration Words.

• When the SCS bits of the OSCCON register = 1x, 
the system clock source is chosen by the internal 
oscillator frequency selected by the IRCF<3:0> 
bits of the OSCCON register. After a Reset, the 
SCS bits of the OSCCON register are always 
cleared.

When switching between clock sources, a delay is
required to allow the new clock to stabilize. These
oscillator delays are shown in Table 5-1.

TABLE 5-1: OSCILLATOR SWITCHING DELAYS

Switch From Switch To Frequency Oscillator Delay

Sleep
LFINTOSC(1)

MFINTOSC(1)

HFINTOSC(1)

31 kHz
31.25 kHz-500 kHz
31.25 kHz-16 MHz

Oscillator Warm-Up Delay TWARM(2)

Sleep/POR EC(1) DC – 32 MHz 2 cycles

LFINTOSC EC(1) DC – 32 MHz 1 cycle of each

Any clock source
MFINTOSC(1)

HFINTOSC
31.25 kHz-500 MHz
31.25 kHz-16 MHz

2 s (approx.)

Any clock source LFINTOSC 31 kHz 1 cycle of each

PLL inactive PLL active 16-32 MHz 2 ms (approx.)

Note 1: PLL inactive

2: See Section 25.0 “Electrical Specifications” 
DS40001817B-page 68 Preliminary  2015-2016 Microchip Technology Inc.



PIC16LF1566/1567
FIGURE 6-3: RESET START-UP SEQUENCE

Note 1: Code execution begins 10 FOSC cycles after the FOSC clock is released.
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PIC16LF1566/1567
7.1 Operation

Interrupts are disabled upon any device Reset. They
are enabled by setting the following bits:

• GIE bit of the INTCON register

• Interrupt enable bit(s) for the specific interrupt 
event(s)

• PEIE bit of the INTCON register (if the interrupt 
enable bit of the interrupt event is contained in the 
PIE1 and PIE2 registers)

The INTCON, PIR1 and PIR2 registers record
individual interrupts via interrupt flag bits. Interrupt flag
bits will be set, regardless of the status of the GIE, PEIE
and individual interrupt enable bits.

The following events happen when an interrupt event
occurs while the GIE bit is set:

• Current prefetched instruction is flushed

• GIE bit is cleared

• Current Program Counter (PC) is pushed onto the 
stack

• Critical registers are automatically saved to the 
shadow registers (See “Section 7.5 “Automatic 
Context Saving”.”)

• PC is loaded with the interrupt vector 0004h

The firmware within the Interrupt Service Routine (ISR)
should determine the source of the interrupt by polling
the interrupt flag bits. The interrupt flag bits must be
cleared before exiting the ISR to avoid repeated
interrupts. Because the GIE bit is cleared, any interrupt
that occurs while executing the ISR will be recorded
through its interrupt flag, but will not cause the
processor to redirect to the interrupt vector. 

The RETFIE instruction exits the ISR by popping the
previous address from the stack, restoring the saved
context from the shadow registers and setting the GIE
bit.

For additional information on a specific interrupt’s
operation, refer to its peripheral chapter.

Note 1: Individual interrupt flag bits are set,
regardless of the state of any other
enable bits.

2: All interrupts will be ignored while the GIE
bit is cleared. Any interrupt occurring
while the GIE bit is clear will be serviced
when the GIE bit is set again.
DS40001817B-page 80 Preliminary  2015-2016 Microchip Technology Inc.
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REGISTER 7-4: PIR1: PERIPHERAL INTERRUPT REQUEST REGISTER 1

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

TMR1GIF AD1IF RCIF TXIF SSP1IF SSP2IF TMR2IF TMR1IF

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 TMR1GIF: Timer1 Gate Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 6 AD1IF: ADC 1 Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 5 RCIF: USART Receive Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 4 TXIF: USART Transmit Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 3 SSP1IF: Synchronous Serial Port (MSSP1) Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 2 SSP2IF: Synchronous Serial Port (MSSP2) Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 1 TMR2IF: Timer2 to PR2 Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 0 TMR1IF: Timer1 Overflow Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

Note: Interrupt flag bits are set when an interrupt
condition occurs, regardless of the state of
its corresponding enable bit or the Global
Interrupt Enable bit, GIE of the INTCON
register. User software should ensure the
appropriate interrupt flag bits are clear prior
to enabling an interrupt.
 2015-2016 Microchip Technology Inc. Preliminary DS40001817B-page 87
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TABLE 9-3: SUMMARY OF REGISTERS ASSOCIATED WITH WATCHDOG TIMER

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

OSCCON SPLLEN IRCF<3:0> — SCS<1:0> 69

PCON STKOVF STKUNF — RWDT RMCLR RI POR BOR 77

STATUS — — — TO PD Z DC C 25

WDTCON — — WDTPS<4:0> SWDTEN 93

Legend: x = unknown, u = unchanged, – = unimplemented locations read as ‘0’. Shaded cells are not used by 
Watchdog Timer.

TABLE 9-4: SUMMARY OF CONFIGURATION WORD WITH WATCHDOG TIMER

Name Bits Bit -/7 Bit -/6 Bit 13/5 Bit 12/4 Bit 11/3 Bit 10/2 Bit 9/1 Bit 8/0
Register 
on Page

CONFIG1
13:8 — — — — CLKOUTEN BOREN<1:0> —

59
7:0 CP MCLRE PWRTE WDTE<1:0> — FOSC<1:0>

Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used by Watchdog Timer.
DS40001817B-page 94 Preliminary  2015-2016 Microchip Technology Inc.
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REGISTER 11-17: LATD(1): PORTD DATA LATCH 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

LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATD0

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 LATD<7:0>: PORTD Output Latch Value bits(2)

Note 1: Functions not available on PIC16LF1566.

2: Writes to PORTD are actually written to corresponding LATD register. Reads from PORTD register is 
return of actual I/O pin values.

REGISTER 11-18: ANSELD(1): PORTD ANALOG SELECT 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

ANSD7 ANSD6 ANSD5 ANSD4 ANSD3 ANSD2 ANSD1 ANSD0

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 ANSD<7:0>: Analog Select between Analog or Digital Function on pins RD<7:0>, respectively
1 = Analog input. Pin is assigned as analog input(2). Digital input buffer disabled.
0 = Digital I/O. Pin is assigned to port or digital special function.

Note 1: Functions not available on PIC16LF1566.

2: 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.

TABLE 11-11: SUMMARY OF REGISTERS ASSOCIATED WITH PORTD

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

ANSELD(1) ANSD7 ANSD6 ANSD5 ANSD4 ANSD3 ANSD2 ANSD1 ANSD0 127

LATD(1) LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATD0 127

PORTD(1) RD7 RD6 RD5 RD4 RD3 RD2 RD1 RD0 126

TRISD(1) TRISD7 TRISD6 TRISD5 TRISD4 TRISD3 TRISD2 TRISD1 TRISD0 126

Legend: x = unknown, u = unchanged, - = unimplemented locations read as ‘0’. Shaded cells are not used by 
PORTD.

Note 1: Functions not available on PIC16LF1566.
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13.3 Register Definitions: FVR Control

REGISTER 13-1: FVRCON: FIXED VOLTAGE REFERENCE CONTROL REGISTER

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

FVREN FVRRDY TSEN TSRNG — — ADFVR<1:0>

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

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

‘1’ = Bit is set ‘0’ = Bit is cleared q = Value depends on condition

bit 7 FVREN: Fixed Voltage Reference Enable bit
1 = Fixed Voltage Reference is enabled
0 = Fixed Voltage Reference is disabled

bit 6 FVRRDY: Fixed Voltage Reference Ready Flag bit
1 = Fixed Voltage Reference output is ready for use
0 = Fixed Voltage Reference output is not ready or not enabled

bit 5 TSEN: Temperature Indicator Enable bit(1)

1 = Temperature Indicator is enabled
0 = Temperature Indicator is disabled

bit 4 TSRNG: Temperature Indicator Range Selection bit(1)

1 = VOUT = VDD - 4VT (High Range)
0 = VOUT = VDD - 2VT (Low Range)

bit 3-2 Unimplemented: Read as ‘0’

bit 1-0 ADFVR<1:0>: ADC Fixed Voltage Reference Selection bit
11 = Reserved
10 = ADC Fixed Voltage Reference Peripheral output is 2x (2.048V)(2)

01 = ADC Fixed Voltage Reference Peripheral output is 1x (1.024V)
00 = ADC Fixed Voltage Reference Peripheral output is off

Note 1: See Section 14.0 “Temperature Indicator Module” for additional information.

2: Fixed Voltage Reference output cannot exceed VDD.

TABLE 13-2: SUMMARY OF REGISTERS ASSOCIATED WITH THE FIXED VOLTAGE REFERENCE

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

FVRCON FVREN FVRRDY TSEN TSRNG — — ADFVR<1:0> 136

Legend: Shaded cells are unused by the Fixed Voltage Reference module.
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REGISTER 15-2: AD2CON0: ANALOG-TO-DIGITAL (ADC) 2 CONTROL REGISTER 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 R/W-0/0

CHS25 CHS24 CHS23 CHS22 CHS21 CHS20 GO/DONE2(2) AD2ON

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 7-2 CHS25<5:0>: Analog Channel Select bits for ADC2
When AD2ON = 0, all multiplexer inputs are disconnected.
111111 = Fixed Voltage Reference (FVREF)
111101 = Temperature Indicator
111011 = VREFH (ADC Positive Reference)
101110 - 111010 = Reserved
101001 - 101101 = Channel 41 through 45, (AN41 through AN45)(1)

101000 = Channel 40, (AN40)
011110 - 100111 = Reserved
010100 - 011101 = Channel 20 through 29, (AN20 through AN29)
000011 - 010011 = Reserved
000010 = Channel 2, (AN2)
000001 = Channel 1, (AN1)
000000 = Channel 0, (AN0)

bit 1 GO/DONE2: ADC2 Conversion Status bit(2)

If AD2ON = 1
1 = ADC conversion in progress. Setting this bit starts the ADC conversion. When the RC clock source is selected,

the ADC Module waits one instruction before starting the conversion.
0 = ADC conversion not in progress (This bit is automatically cleared by hardware when the ADC conversion is com-

plete.)
If this bit is cleared while a conversion is in progress, the conversion will stop and the results of the conversion
up to this point will be transferred to the result registers, but the AD2IF interrupt flag bit will not be set.

If AD2ON = 0
0 = ADC conversion not in progress

bit 0 AD2ON: ADC Module 2 Enable bit
1 = ADC converter module 2 is operating
0 = ADC converter module 2 is shut off and consumes no operating current. All Analog channels are disconnected.

Note 1: PIC16LF1567 only. Not implemented on PIC16LF1566.
2: When the AD2DSEN bit is set; the GO/DONE bit will clear after a second conversion has completed.
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REGISTER 16-9: ADSTAT: HARDWARE CVD STATUS REGISTER

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

— AD2CONV AD2STG<1:0> — AD1CONV AD1STG<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 AD2CONV: ADC2 Conversion Status bit

1 = Indicates ADC2 is in Conversion Sequence for AAD2RES1H:AAD2RES1L

0 = Indicates ADC2 is in Conversion Sequence for AAD2RES0H:AAD2RES0L (Also reads ‘0’ when
GO/DONE2 = 0)

bit 5-4 AD2STG<1:0>: ADC2 Stage Status bit

11 = ADC2 module is in conversion stage
10 = ADC2 module is in acquisition stage
01 = ADC2 module is in precharge stage
00 = ADC2 module is not converting (same as GO/DONE2= 0)

bit 3 Unimplemented: Read as ‘0’

bit 2 AD1CONV: ADC2 Conversion Status bit

1 = Indicates ADC1 is in Conversion Sequence for AAD1RES1H:AAD1RES1L
0 = Indicates ADC1 is in Conversion Sequence for AAD1RES0H:AAD1RES0L (Also reads ‘0’ when 

GO/DONE1 = 0)

bit 1-0 AD1STG<1:0>: ADC1 Stage Status bit

11 = ADC1 module is in conversion stage
10 = ADC1 module is in acquisition stage
01 = ADC1 module is in precharge stage
00 = ADC1 module is not converting (same as GO/DONE1= 0)
DS40001817B-page 170 Preliminary  2015-2016 Microchip Technology Inc.



PIC16LF1566/1567
FIGURE 18-6: TIMER1 GATE SINGLE-PULSE AND TOGGLE COMBINED MODE   
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BAUD
RATE

SYNC = 0, BRGH = 1, BRG16 = 1 or SYNC = 1, BRG16 = 1

FOSC = 32.000 MHz FOSC = 20.000 MHz FOSC = 18.432 MHz FOSC = 11.0592 MHz

Actual
Rate

%
Error

SPBRG
value

(decimal)

Actual
Rate

%
Error

SPBRG
value

(decimal)

Actual
Rate

%
Error

SPBRG
value

(decimal)

Actual
Rate

%
Error

SPBRG
value

(decimal)

300 300.0 0.00 26666 300.0 0.00 16665 300.0 0.00 15359 300.0 0.00 9215

1200 1200 0.00 6666 1200 -0.01 4166 1200 0.00 3839 1200 0.00 2303

2400 2400 0.01 3332 2400 0.02 2082 2400 0.00 1919 2400 0.00 1151

9600 9604 0.04 832 9597 -0.03 520 9600 0.00 479 9600 0.00 287

10417 10417 0.00 767 10417 0.00 479 10425 0.08 441 10433 0.16 264

19.2k 19.18k -0.08 416 19.23k 0.16 259 19.20k 0.00 239 19.20k 0.00 143

57.6k 57.55k -0.08 138 57.47k -0.22 86 57.60k 0.00 79 57.60k 0.00 47

115.2k 115.9k 0.64 68 116.3k 0.94 42 115.2k 0.00 39 115.2k 0.00 23

BAUD
RATE

SYNC = 0, BRGH = 1, BRG16 = 1 or SYNC = 1, BRG16 = 1

FOSC = 8.000 MHz FOSC = 4.000 MHz FOSC = 3.6864 MHz FOSC = 1.000 MHz

Actual
Rate

%
Error

SPBRG
value

(decimal)

Actual
Rate

%
Error

SPBRG
value

(decimal)

Actual
Rate

%
Error

SPBRG
value

(decimal)

Actual
Rate

%
Error

SPBRG
value

(decimal)

300 300.0 0.00 6666 300.0 0.01 3332 300.0 0.00 3071 300.1 0.04 832

1200 1200 -0.02 1666 1200 0.04 832 1200 0.00 767 1202 0.16 207

2400 2401 0.04 832 2398 0.08 416 2400 0.00 383 2404 0.16 103

9600 9615 0.16 207 9615 0.16 103 9600 0.00 95 9615 0.16 25

10417 10417 0 191 10417 0.00 95 10473 0.53 87 10417 0.00 23

19.2k 19.23k 0.16 103 19.23k 0.16 51 19.20k 0.00 47 19.23k 0.16 12

57.6k 57.14k -0.79 34 58.82k 2.12 16 57.60k 0.00 15 — — —

115.2k 117.6k 2.12 16 111.1k -3.55 8 115.2k 0.00 7 — — —

TABLE 21-5: BAUD RATES FOR ASYNCHRONOUS MODES (CONTINUED)
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25.0 ELECTRICAL SPECIFICATIONS

25.1 Absolute Maximum Ratings(†)

Ambient temperature under bias....................................................................................................... -40°C to +125°C

Storage temperature ........................................................................................................................  -65°C to +150°C

Voltage on pins with respect to VSS 

on VDD pin.........................................................................................................................  -0.3V to +4.0V

on MCLR pin ..................................................................................................................... -0.3V to +9.0V

on all other pins ...................................................................................................... -0.3V to (VDD + 0.3V)

Total power dissipation(2) ............................................................................................................................... 800 mW

Maximum current 

on VSS pin(1), -40°C  TA  +85°C for industrial ...........................................................................  350 mA

on VSS pin(1), +85°C  TA  +125°C for extended........................................................................  120 mA

on VDD pin(1), -40°C  TA  +85°C for industrial...........................................................................  250 mA

on VDD pin(1), +85°C  TA  +125°C for extended .........................................................................  85 mA

sunk by any I/O pin ......................................................................................................................... 50 mA

sourced by any I/O pin .................................................................................................................... 50 mA

Clamp current, IK (VPIN < 0 or VPIN > VDD)20 mA

Note 1: Maximum current rating requires even load distribution across I/O pins. Maximum current rating may be 
limited by the device package power dissipation characterizations, see Table 25-6 to calculate device 
specifications. 

2: Power dissipation is calculated as follows: PDIS = VDD x {IDD –  IOH} +  {(VDD – VOH) x IOH} + (VOl x IOL).

25.2 Standard Operating Conditions

The standard operating conditions for any device are defined as:

Operating Voltage: VDDMIN VDD VDDMAX

Operating Temperature: TA_MIN TA TA_MAX

VDD — Operating Supply Voltage(1)

VDDMIN (Fosc  16 MHz) .........................................................................................................  +1.8V

VDDMIN (16 MHz < Fosc  32 MHz) .........................................................................................  +2.5V

VDDMAX ....................................................................................................................................  +3.6V

TA — Operating Ambient Temperature Range

Industrial Temperature

TA_MIN......................................................................................................................................  -40°C

TA_MAX....................................................................................................................................  +85°C

Extended Temperature

TA_MIN......................................................................................................................................  -40°C

TA_MAX..................................................................................................................................  +125°C

† NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at those or any other conditions above 
those indicated in the operation listings of this specification is not implied. Exposure above maximum rating 
conditions for extended periods may affect device reliability.

Note 1: See Parameter D001 in DC Characteristics: Supply Voltage.
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TABLE 25-3: POWER-DOWN CURRENTS (IPD)

PIC16LF1566/1567
Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for industrial

-40°C  TA  +125°C for extended

Param.
No.

Device 
Characteristics

Min. Typ.†
Max.

+85°C
Max.

+125°C
Units

Conditions

VDD Note

Power-down Base Current (IPD)(2)

D020 — 0.02 1.0 8 A 1.8 WDT, BOR, FVR, and T1OSC 
disabled, all Peripherals Inactive— 0.03 2 9 A 3.0

D021 — 0.3 2 9 A 1.8 LPWDT Current (Note 1)

— 0.4 3 10 A 3.0

D022 — 13 28 30 A 1.8 FVR current (Note 1)

— 22 30 33 A 3.0

D023 — 6.5 17 20 A 3.0 BOR Current (Note 1)

D024 — 0.1 4 10 A 3.0 LPBOR Current

D025 — 0.03 3.5 9 A 1.8 ADC Current (Note 1, Note 3), no 
conversion in progress— 0.04 4.0 10 A 3.0

D026* — 350 — — A 1.8 ADC Current (Note 1, Note 4), 
conversion in progress— 350 — — A 3.0

* These parameters are characterized but not tested.
† Data in “Typ.” column is at 25°C unless otherwise stated. These parameters are for design guidance only 

and are not tested.
Note 1: The peripheral current is the sum of the base IDD or IPD and the additional current consumed when this 

peripheral is enabled. The peripheral  current can be determined by subtracting the base IDD or IPD 
current from this limit. Max values should be used when calculating total current consumption.

2: The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is 
measured with the part in Sleep mode, with all I/O pins in high-impedance state and tied to VDD.

3: ADC oscillator source is FRC.

4: Only one of the two ADCs is on.
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27.2 MPLAB XC Compilers

The MPLAB XC Compilers are complete ANSI C
compilers for all of Microchip’s 8, 16, and 32-bit MCU
and DSC devices. These compilers provide powerful
integration capabilities, superior code optimization and
ease of use. MPLAB XC Compilers run on Windows,
Linux or MAC OS X.

For easy source level debugging, the compilers provide
debug information that is optimized to the MPLAB X
IDE.

The free MPLAB XC Compiler editions support all
devices and commands, with no time or memory
restrictions, and offer sufficient code optimization for
most applications.

MPLAB XC Compilers include an assembler, linker and
utilities. The assembler generates relocatable object
files that can then be archived or linked with other relo-
catable object files and archives to create an execut-
able file. MPLAB XC Compiler uses the assembler to
produce its object file. Notable features of the assem-
bler include:

• Support for the entire device instruction set

• Support for fixed-point and floating-point data

• Command-line interface

• Rich directive set

• Flexible macro language

• MPLAB X IDE compatibility

27.3 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs. 

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code, and COFF files for
debugging.

The MPASM Assembler features include:

• Integration into MPLAB X IDE projects

• User-defined macros to streamline 
assembly code

• Conditional assembly for multipurpose 
source files

• Directives that allow complete control over the 
assembly process

27.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler. It can link
relocatable objects from precompiled libraries, using
directives from a linker script. 

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications. 

The object linker/library features include:

• Efficient linking of single libraries instead of many 
smaller files

• Enhanced code maintainability by grouping 
related modules together

• Flexible creation of libraries with easy module 
listing, replacement, deletion and extraction

27.5 MPLAB Assembler, Linker and 
Librarian for Various Device 
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC DSC devices. MPLAB XC Compiler
uses the assembler to produce its object file. The
assembler generates relocatable object files that can
then be archived or linked with other relocatable object
files and archives to create an executable file. Notable
features of the assembler include:

• Support for the entire device instruction set

• Support for fixed-point and floating-point data

• Command-line interface

• Rich directive set

• Flexible macro language

• MPLAB X IDE compatibility
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THE MICROCHIP WEBSITE

Microchip provides online support via our website at
www.microchip.com. This website is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the website contains the following information:

• Product Support – Data sheets and errata, 
application notes and sample programs, design 
resources, user’s guides and hardware support 
documents, latest software releases and archived 
software

• General Technical Support – Frequently Asked 
Questions (FAQ), technical support requests, 
online discussion groups, Microchip consultant 
program member listing

• Business of Microchip – Product selector and 
ordering guides, latest Microchip press releases, 
listing of seminars and events, listings of 
Microchip sales offices, distributors and factory 
representatives

CUSTOMER CHANGE NOTIFICATION 
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip website at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

• Distributor or Representative

• Local Sales Office

• Field Application Engineer (FAE)

• Technical Support

Customers should contact their distributor,
representative or Field Application Engineer (FAE) for
support. Local sales offices are also available to help
customers. A listing of sales offices and locations is
included in the back of this document.

Technical support is available through the website
at: http://www.microchip.com/support

http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
http://www.microchip.com


DS40001817B-page 356 Preliminary  2015-2016 Microchip Technology Inc.

AMERICAS
Corporate Office
2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200 
Fax: 480-792-7277
Technical Support: 
http://www.microchip.com/
support
Web Address: 
www.microchip.com

Atlanta
Duluth, GA 
Tel: 678-957-9614 
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370 

Boston
Westborough, MA 
Tel: 774-760-0087 
Fax: 774-760-0088

Chicago
Itasca, IL 
Tel: 630-285-0071 
Fax: 630-285-0075

Cleveland
Independence, OH 
Tel: 216-447-0464 
Fax: 216-447-0643

Dallas
Addison, TX 
Tel: 972-818-7423 
Fax: 972-818-2924

Detroit
Novi, MI 
Tel: 248-848-4000

Houston, TX 
Tel: 281-894-5983

Indianapolis
Noblesville, IN 
Tel: 317-773-8323
Fax: 317-773-5453

Los Angeles
Mission Viejo, CA 
Tel: 949-462-9523 
Fax: 949-462-9608

New York, NY 
Tel: 631-435-6000

San Jose, CA 
Tel: 408-735-9110

Canada - Toronto
Tel: 905-673-0699 
Fax: 905-673-6509

ASIA/PACIFIC
Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon

Hong Kong
Tel: 852-2943-5100
Fax: 852-2401-3431

Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755

China - Beijing
Tel: 86-10-8569-7000 
Fax: 86-10-8528-2104

China - Chengdu
Tel: 86-28-8665-5511
Fax: 86-28-8665-7889

China - Chongqing
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500

China - Dongguan
Tel: 86-769-8702-9880 

China - Hangzhou
Tel: 86-571-8792-8115 
Fax: 86-571-8792-8116

China - Hong Kong SAR
Tel: 852-2943-5100 
Fax: 852-2401-3431

China - Nanjing
Tel: 86-25-8473-2460
Fax: 86-25-8473-2470

China - Qingdao
Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai
Tel: 86-21-5407-5533 
Fax: 86-21-5407-5066

China - Shenyang
Tel: 86-24-2334-2829
Fax: 86-24-2334-2393

China - Shenzhen
Tel: 86-755-8864-2200 
Fax: 86-755-8203-1760

China - Wuhan
Tel: 86-27-5980-5300
Fax: 86-27-5980-5118

China - Xian
Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

ASIA/PACIFIC
China - Xiamen
Tel: 86-592-2388138 
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040 
Fax: 86-756-3210049

India - Bangalore
Tel: 91-80-3090-4444 
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-3019-1500

Japan - Osaka
Tel: 81-6-6152-7160 
Fax: 81-6-6152-9310

Japan - Tokyo
Tel: 81-3-6880- 3770 
Fax: 81-3-6880-3771

Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302

Korea - Seoul
Tel: 82-2-554-7200
Fax: 82-2-558-5932 or 
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068

Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069

Singapore
Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955

Taiwan - Kaohsiung
Tel: 886-7-213-7828

Taiwan - Taipei
Tel: 886-2-2508-8600 
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE
Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4450-2828 
Fax: 45-4485-2829

France - Paris
Tel: 33-1-69-53-63-20 
Fax: 33-1-69-30-90-79

Germany - Dusseldorf
Tel: 49-2129-3766400

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich
Tel: 49-89-627-144-0 
Fax: 49-89-627-144-44

Italy - Milan 
Tel: 39-0331-742611 
Fax: 39-0331-466781

Italy - Venice
Tel: 39-049-7625286 

Netherlands - Drunen
Tel: 31-416-690399 
Fax: 31-416-690340

Poland - Warsaw
Tel: 48-22-3325737 

Spain - Madrid
Tel: 34-91-708-08-90
Fax: 34-91-708-08-91

Sweden - Stockholm
Tel: 46-8-5090-4654

UK - Wokingham
Tel: 44-118-921-5800
Fax: 44-118-921-5820

Worldwide Sales and Service

07/14/15

http://support.microchip.com
http://www.microchip.com

