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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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PIC16(L)F1574/5/8/9
TABLE 1-2: PIC16(L)F1574/5 PINOUT DESCRIPTION

Name Function
Input 
Type

Output 
Type

Description

RA0/AN0/C1IN+/DAC1OUT1/
ICSPDAT

RA0 TTL/ST CMOS/OD General purpose input with IOC and WPU.

AN0 AN — ADC Channel input.

C1IN+ AN — Comparator positive input.

DAC1OUT1 — AN Digital-to-Analog Converter output.

ICSPDAT ST CMOS ICSP™ Data I/O.

RA1/AN1/VREF+/C1IN0-/C2IN0-/
ICSPCLK

RA1 TTL/ST CMOS/OD General purpose input with IOC and WPU.

AN1 AN — ADC Channel input.

VREF+ AN — Voltage Reference input.

C1IN0- AN — Comparator negative input.

C2IN0- AN — Comparator negative input.

ICSPCLK ST — ICSP Programming Clock.

RA2/AN2/T0CKI(1)/CWG1IN(1)/
INT(1)

RA2 TTL/ST CMOS/OD General purpose input with IOC and WPU.

AN2 AN — ADC Channel input.

T0CKI TTL/ST — Timer0 clock input.

CWG1IN TTL/ST — CWG complementary input.

INT TTL/ST — External interrupt.

RA3/VPP/MCLR RA3 TTL/ST — General purpose input with IOC and WPU.

VPP HV — Programming voltage.

MCLR ST — Master Clear with internal pull-up.

RA4/AN3/T1G(1)/CLKOUT RA4 TTL/ST CMOS/OD General purpose input with IOC and WPU.

AN3 AN — ADC Channel input.

T1G TTL/ST — Timer1 Gate input.

CLKOUT CMOS/OD CMOS FOSC/4 output.

RA5/CLKIN/T1CKI(1) RA5 TTL/ST CMOS/OD General purpose input with IOC and WPU.

CLKIN CMOS — External clock input (EC mode).

T1CKI TTL/ST — Timer1 clock input.

RC0/AN4/C2IN+ RC0 TTL/ST CMOS/OD General purpose input with IOC and WPU.

AN4 AN — ADC Channel input.

C2IN+ AN — Comparator positive input.

RC1/AN5/C1IN1-/C2IN1- RC1 TTL/ST CMOS/OD General purpose input with IOC and WPU.

AN5 AN — ADC Channel input.

C1IN1- AN — Comparator negative input.

C2IN1- AN — Comparator negative input.

RC2/AN6/C1IN2-/C2IN2- RC2 TTL/ST CMOS/OD General purpose input with IOC and WPU.

AN6 AN — ADC Channel input.

C1IN2- AN — Comparator negative input.

C2IN2- AN — Comparator negative input.

RC3/AN7/C1IN3-/C2IN3- RC3 TTL/ST CMOS/OD General purpose input with IOC and WPU.

AN7 AN — ADC Channel input.

C1IN3- AN — Comparator negative input.

C2IN3- AN — Comparator negative input.

Legend: AN =  Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL =  TTL compatible input ST = Schmitt Trigger input with CMOS levels I2C = Schmitt Trigger input with I2C
HV =  High Voltage XTAL = Crystal levels

Note 1: Default peripheral input. Input can be moved to any other pin with the PPS input selection registers. 

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 Register 12-1.

3: These USART functions are bidirectional. The output pin selections must be the same as the input pin selections.
 2016 Microchip Technology Inc. DS40001782C-page 13
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BANK 14 BANK 15

4

4

0h

Bh

Core Registers 
(Table 3-2)

780h

78Bh

Core Registers 
(Table 3-2)

4 Ch — 78Ch —

4 Dh — 78Dh —

4 Eh — 78Eh —

4 Fh — 78Fh —

4 0h — 790h —

4 11h — 791h —

4 2h — 792h —

4 3h — 793h —

4 4h — 794h —

4 5h — 795h —

4 6h — 796h —

4 7h — 797h —

4 8h — 798h —

4 9h — 799h —

4 Ah — 79Ah —

4 Bh — 79Bh —

4 Ch — 79Ch —

4 Dh — 79Dh —

4 Eh — 79Eh —

4 Fh — 79Fh —
4 0h

Unimplemented
Read as ‘0’

7A0h

Unimplemented
Read as ‘0’

4 Fh 7EFh

4 0h

Accesses
70h – 7Fh

7F0h

Accesses
70h – 7Fh

4 Fh 7FFh
BLE 3-8: PIC16(L)F1575/9 MEMORY MAP, BANKS 8-15

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

BANK 8 BANK 9 BANK 10 BANK 11 BANK 12 BANK 13

00h

0Bh

Core Registers 
(Table 3-2)

480h

48Bh

Core Registers 
(Table 3-2)

500h

50Bh

Core Registers 
(Table 3-2)

580h

58Bh

Core Registers 
(Table 3-2)

600h

60Bh

Core Registers 
(Table 3-2)

680h

68Bh

Core Registers 
(Table 3-2)

70

70

0Ch — 48Ch — 50Ch — 58Ch — 60Ch — 68Ch — 70

0Dh — 48Dh — 50Dh — 58Dh — 60Dh — 68Dh — 70

0Eh — 48Eh — 50Eh — 58Eh — 60Eh — 68Eh — 70

0Fh — 48Fh — 50Fh — 58Fh — 60Fh — 68Fh — 70

10h — 490h — 510h — 590h — 610h — 690h — 71

11h — 491h — 511h — 591h — 611h — 691h CWG1DBR 7

12h — 492h — 512h — 592h — 612h — 692h CWG1DBF 71

13h — 493h — 513h — 593h — 613h — 693h CWG1CON0 71

14h — 494h — 514h — 594h — 614h — 694h CWG1CON1 71

15h — 495h — 515h — 595h — 615h — 695h CWG1CON2 71

16h — 496h — 516h — 596h — 616h — 696h — 71

17h — 497h — 517h — 597h — 617h — 697h — 71

18h — 498h — 518h — 598h — 618h — 698h — 71

19h — 499h — 519h — 599h — 619h — 699h — 71

1Ah — 49Ah — 51Ah — 59Ah — 61Ah — 69Ah — 71

1Bh — 49Bh — 51Bh — 59Bh — 61Bh — 69Bh — 71

1Ch — 49Ch — 51Ch — 59Ch — 61Ch — 69Ch — 71

1Dh — 49Dh — 51Dh — 59Dh — 61Dh — 69Dh — 71

1Eh — 49Eh — 51Eh — 59Eh — 61Eh — 69Eh — 71

1Fh — 49Fh — 51Fh — 59Fh — 61Fh — 69Fh — 71
20h

General
Purpose
Register
80 Bytes

4A0h

General
Purpose
Register
80 Bytes

520h

General
Purpose
Register
80 Bytes

5A0h

General
Purpose
Register
80 Bytes

620h General
Purpose
Register
32 Bytes

6A0h

Unimplemented
Read as ‘0’

72

63Fh

640h
Unimplemented

Read as ‘0’

6Fh 4EFh 56Fh 5EFh 66Fh 6EFh 76

70h

Accesses
70h – 7Fh

4F0h

Accesses
70h – 7Fh

570h

Accesses
70h – 7Fh

5F0h

Accesses
70h – 7Fh

670h

Accesses
70h – 7Fh

6F0h

Accesses
70h – 7Fh

77

7Fh 4FFh 57Fh 5FFh 67Fh 6FFh 77



PIC16(L)F1574/5/8/9
3.6.1 TRADITIONAL DATA MEMORY

The traditional data memory is a region from FSR
address 0x000 to FSR address 0xFFF. The addresses
correspond to the absolute addresses of all SFR, GPR
and common registers.

FIGURE 3-10: TRADITIONAL DATA MEMORY MAP

Direct Addressing

4 0BSR 6 0
From Opcode

0
07 FSRxH

0 0 0
07 FSRxL

Indirect Addressing

00000 00001 00010 11111

Bank Select Location Select

0x00

0x7F

Bank Select Location Select

Bank 0 Bank 1 Bank 2 Bank 31

Rev. 10-000056A
7/31/2013
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PIC16(L)F1574/5/8/9
             
REGISTER 4-2: CONFIGURATION WORD 2

R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1

LVP(1) DEBUG(2) LPBOREN BORV(3) STVREN PLLEN

bit 13 bit 8

U-1 U-1 U-1 U-1 U-1 R/P-1 R/P-1 R/P-1

— — — — — PPS1WAY WRT<1:0>

bit 7 bit 0

Legend:

R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘1’

‘0’ = Bit is cleared ‘1’ = Bit is set n = Value when blank or after Bulk Erase

bit 13 LVP: Low-Voltage Programming Enable bit(1)

1 = ON – Low-voltage programming enabled. MCLR/VPP pin function is MCLR. MCLRE
Configuration bit is ignored.

0 = OFF –  High Voltage on MCLR/VPP must be used for programming

bit 12 DEBUG: Debugger Mode bit(2)

1 = OFF – In-Circuit Debugger disabled; ICSPCLK and ICSPDAT are general purpose I/O pins.
0 = ON – In-Circuit Debugger enabled; ICSPCLK and ICSPDAT are dedicated to the debugger.

bit 11 LPBOREN: Low-Power Brown-out Reset Enable bit
1 = OFF – Low-power Brown-out Reset is disabled
0 = ON – Low-power Brown-out Reset is enabled

bit 10 BORV: Brown-out Reset Voltage Selection bit(3)

1 = LOW – Brown-out Reset voltage (VBOR), low trip point selected
0 = HIGH – Brown-out Reset voltage (VBOR), high trip point selected

bit 9 STVREN: Stack Overflow/Underflow Reset Enable bit
1 = ON – Stack Overflow or Underflow will cause a Reset
0 = OFF – Stack Overflow or Underflow will not cause a Reset

bit 8 PLLEN: PLL Enable bit
1 = ON – 4xPLL enabled
0 = OFF – 4xPLL disabled

bit 7-3 Unimplemented: Read as ‘1’

bit 2 PPS1WAY: PPSLOCK Bit One-Way Set Enable bit
1 = ON The PPSLOCK bit can only be set once after an unlocking sequence is executed; once 

PPSLOCK is set, all future changes to PPS registers are prevented
0 = OFF The PPSLOCK bit can be set and cleared as needed (provided an unlocking sequence is

 executed)

Note 1: This bit cannot be programmed to ‘0’ when programming mode is entered via LVP.

2: The DEBUG bit in Configuration Words is managed automatically by device development tools including 
debuggers and programmers. For normal device operation, this bit should be maintained as a ‘1’.

3: See VBOR parameter for specific trip point voltages.
 2016 Microchip Technology Inc. DS40001782C-page 57



PIC16(L)F1574/5/8/9
FIGURE 6-2:  BROWN-OUT SITUATIONS 

6.3 Register Definitions: BOR Control

             

REGISTER 6-1: BORCON: BROWN-OUT RESET CONTROL REGISTER

R/W-1/u R/W-0/u U-0 U-0 U-0 U-0 U-0 R-q/u

SBOREN BORFS — — — — — BORRDY

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 SBOREN: Software Brown-Out Reset Enable bit
If BOREN <1:0> in Configuration Words = 01:
1 = BOR Enabled
0 = BOR Disabled
If BOREN <1:0> in Configuration Words  01:
SBOREN is read/write, but has no effect on the BOR

bit 6 BORFS: Brown-Out Reset Fast Start bit(1)

If BOREN <1:0> = 10 (Disabled in Sleep) or BOREN<1:0> = 01 (Under software control):
1 = Band gap is forced on always (covers sleep/wake-up/operating cases)
0 = Band gap operates normally, and may turn off
If BOREN<1:0> = 11 (Always on) or BOREN<1:0> = 00 (Always off)
BORFS is Read/Write, but has no effect.

bit 5-1 Unimplemented: Read as ‘0’

bit 0 BORRDY: Brown-Out Reset Circuit Ready Status bit
1 = The Brown-out Reset circuit is active
0 = The Brown-out Reset circuit is inactive

Note 1: BOREN<1:0> bits are located in Configuration Words.

TPWRT(1)

VBOR 
VDD

Internal
Reset

VBOR 
VDD

Internal
Reset TPWRT(1)< TPWRT

TPWRT(1)

VBOR 
VDD

Internal
Reset

Note 1: TPWRT delay only if PWRTE bit is programmed to ‘0’.
 2016 Microchip Technology Inc. DS40001782C-page 75



PIC16(L)F1574/5/8/9
11.1 PORTA Registers

11.1.1 DATA REGISTER

PORTA is a 6-bit wide, bidirectional port. The
corresponding data direction register is TRISA
(Register 11-2). Setting a TRISA bit (= 1) will make the
corresponding PORTA pin an input (i.e., disable the
output driver). Clearing a TRISA bit (= 0) will make the
corresponding PORTA pin an output (i.e., enables
output driver and puts the contents of the output latch
on the selected pin). The exception is RA3, which is
input-only and its TRIS bit will always read as ‘1’.
Example 11-1 shows how to initialize an I/O port.

Reading the PORTA register (Register 11-1) reads the
status of the pins, whereas writing to it will write to the
PORT latch. All write operations are read-modify-write
operations. Therefore, a write to a port implies that the
port pins are read, this value is modified and then
written to the PORT data latch (LATA).

11.1.2 DIRECTION CONTROL

The TRISA register (Register 11-2) controls the
PORTA pin output drivers, even when they are being
used as analog inputs. The user should ensure the bits
in the TRISA register are maintained set when using
them as analog inputs. I/O pins configured as analog
input always read ‘0’.

11.1.3 OPEN-DRAIN CONTROL

The ODCONA register (Register 11-6) controls the
open-drain feature of the port. Open-drain operation is
independently selected for each pin. When an
ODCONA bit is set, the corresponding port output
becomes an open-drain driver capable of sinking
current only. When an ODCONA bit is cleared, the
corresponding port output pin is the standard push-pull
drive capable of sourcing and sinking current.

11.1.4 SLEW RATE CONTROL

The SLRCONA register (Register 11-7) controls the
slew rate option for each port pin. Slew rate control is
independently selectable for each port pin. When an
SLRCONA bit is set, the corresponding port pin drive is
slew rate limited. When an SLRCONA bit is cleared,
The corresponding port pin drive slews at the maximum
rate possible.

11.1.5 INPUT THRESHOLD CONTROL

The INLVLA register (Register 11-8) controls the input
voltage threshold for each of the available PORTA input
pins. A selection between the Schmitt Trigger CMOS or
the TTL Compatible thresholds is available. The input
threshold is important in determining the value of a
read of the PORTA register and also the level at which
an interrupt-on-change occurs, if that feature is
enabled. See Table 27-4 for more information on
threshold levels.

11.1.6 ANALOG CONTROL

The ANSELA register (Register 11-4) is used to
configure the Input mode of an I/O pin to analog.
Setting the appropriate ANSELA bit high will cause all
digital reads on the pin to be read as ‘0’ and allow
analog functions on the pin to operate correctly.

The state of the ANSELA bits has no effect on digital
output functions. A pin with TRIS clear and ANSEL set
will still operate as a digital output, but the Input mode
will be analog. This can cause unexpected behavior
when executing read-modify-write instructions on the
affected port.

EXAMPLE 11-1: INITIALIZING PORTA

Note: Changing the input threshold selection
should be performed while all peripheral
modules are disabled. Changing the
threshold level during the time a module is
active may inadvertently generate a tran-
sition associated with an input pin, regard-
less of the actual voltage level on that pin.

Note: The ANSELA bits default to the Analog
mode after Reset. To use any pins as
digital general purpose or peripheral
inputs, the corresponding ANSEL bits
must be initialized to ‘0’ by user software.

; This code example illustrates 
; initializig the PORTA register. The
; other ports are initialized in the same
; manner.

BANKSEL PORTA ;
CLRF PORTA ;Init PORTA
BANKSEL LATA ;Data Latch
CLRF LATA ;
BANKSEL ANSELA ;
CLRF ANSELA ;digital I/O
BANKSEL TRISA ;
MOVLW B'00111000' ;Set RA<5:3> as inputs
MOVWF TRISA ;and set RA<2:0> as

;outputs
DS40001782C-page 118  2016 Microchip Technology Inc.



PIC16(L)F1574/5/8/9
11.5 PORTC Registers

11.5.1 DATA REGISTER

PORTC is a 6-bit wide bidirectional port in the
PIC16(L)F1574/5 device and 8-bit wide bidirectional port
in the PIC16(L)F1578/9 device. The corresponding data
direction register is TRISC (Register 11-18). Setting a
TRISC bit (= 1) will make the corresponding PORTC pin
an input (i.e., put the corresponding output driver in a
High-Impedance mode). Clearing a TRISC bit (= 0) will
make the corresponding PORTC pin an output (i.e.,
enable the output driver and put the contents of the
output latch on the selected pin). Example 11-1 shows
how to initialize an I/O port. 

Reading the PORTC register (Register 11-17) reads the
status of the pins, whereas writing to it will write to the
PORT latch. All write operations are read-modify-write
operations. Therefore, a write to a port implies that the
port pins are read, this value is modified and then written
to the PORT data latch (LATC).

11.5.2 DIRECTION CONTROL

The TRISC register (Register 11-18) controls the
PORTC pin output drivers, even when they are being
used as analog inputs. The user should ensure the bits in
the TRISC register are maintained set when using them
as analog inputs. I/O pins configured as analog inputs
always read ‘0’.

11.5.3 INPUT THRESHOLD CONTROL

The INLVLC register (Register 11-24) controls the input
voltage threshold for each of the available PORTC
input pins. A selection between the Schmitt Trigger
CMOS or the TTL Compatible thresholds is available.
The input threshold is important in determining the
value of a read of the PORTC register and also the
level at which an interrupt-on-change occurs, if that
feature is enabled. See Table 27-4 for more information
on threshold levels.

11.5.4 OPEN DRAIN CONTROL

The ODCONC register (Register 11-22) controls the
open-drain feature of the port. Open-drain operation is
independently selected for each pin. When an
ODCONC bit is set, the corresponding port output
becomes an open-drain driver capable of sinking
current only. When an ODCONC bit is cleared, the
corresponding port output pin is the standard push-pull
drive capable of sourcing and sinking current.

11.5.5 SLEW RATE CONTROL

The SLRCONC register (Register 11-23) controls the
slew rate option for each port pin. Slew rate control is
independently selectable for each port pin. When an
SLRCONC bit is set, the corresponding port pin drive is
slew rate limited. When an SLRCONC bit is cleared,
The corresponding port pin drive slews at the maximum
rate possible.

11.5.6 ANALOG CONTROL

The ANSELC register (Register 11-20) is used to
configure the Input mode of an I/O pin to analog.
Setting the appropriate ANSELC bit high will cause all
digital reads on the pin to be read as ‘0’ and allow
analog functions on the pin to operate correctly.

The state of the ANSELC bits has no effect on digital out-
put functions. A pin with TRIS clear and ANSELC set will
still operate as a digital output, but the Input mode will be
analog. This can cause unexpected behavior when exe-
cuting read-modify-write instructions on the affected
port.

11.5.7 PORTC FUNCTIONS AND OUTPUT 
PRIORITIES

Each pin defaults to the PORT latch data after Reset.
Other functions are selected with the peripheral pin
select logic. See Section 12.0 “Peripheral Pin Select
(PPS) Module” for more information.

Analog input functions, such as ADC inputs, are not
shown in the peripheral pin select lists. These inputs
are active when the I/O pin is set for Analog mode using
the ANSELC register. Digital output functions may
continue to control the pin when it is in Analog mode.

Note: Changing the input threshold selection
should be performed while all peripheral
modules are disabled. Changing the
threshold level during the time a module is
active may inadvertently generate a
transition associated with an input pin,
regardless of the actual voltage level on
that pin.

Note: The ANSELC bits default to the Analog
mode after Reset. To use any pins as
digital general purpose or peripheral
inputs, the corresponding ANSEL bits
must be initialized to ‘0’ by user software.
DS40001782C-page 130  2016 Microchip Technology Inc.



PIC16(L)F1574/5/8/9
16.2.6 ADC CONVERSION PROCEDURE

This is an example procedure for using the ADC to
perform an Analog-to-Digital conversion:

1. Configure Port:

• Disable pin output driver (Refer to the TRIS 
register)

• Configure pin as analog (Refer to the ANSEL 
register)

• Disable weak pull-ups either globally (Refer 
to the OPTION_REG register) or individually 
(Refer to the appropriate WPUx register)

2. Configure the ADC module:

• Select ADC conversion clock

• Configure voltage reference

• Select ADC input channel

• Turn on ADC module

3. Configure ADC interrupt (optional):

• Clear ADC interrupt flag 

• Enable ADC interrupt

• Enable peripheral interrupt

• Enable global interrupt(1)

4. Wait the required acquisition time(2).

5. Start conversion by setting the GO/DONE bit.

6. Wait for ADC conversion to complete by one of
the following:

• Polling the GO/DONE bit

• Waiting for the ADC interrupt (interrupts 
enabled)

7. Read ADC Result.

8. Clear the ADC interrupt flag (required if interrupt
is enabled).

EXAMPLE 16-1: ADC CONVERSION

Note 1: The global interrupt can be disabled if the
user is attempting to wake-up from Sleep
and resume in-line code execution.

2: Refer to Section 16.4 “ADC Acquisi-
tion Requirements”.

;This code block configures the ADC
;for polling, Vdd and Vss references, FRC 
;oscillator and AN0 input.
;
;Conversion start & polling for completion 
; are included.
;
BANKSEL ADCON1 ;
MOVLW B’11110000’ ;Right justify, FRC

;oscillator
MOVWF ADCON1 ;Vdd and Vss Vref+
BANKSEL TRISA ;
BSF TRISA,0 ;Set RA0 to input
BANKSEL ANSEL ;
BSF ANSEL,0 ;Set RA0 to analog
BANKSEL WPUA
BCF WPUA,0 ;Disable weak

;pull-up on RA0
BANKSEL ADCON0 ;
MOVLW B’00000001’ ;Select channel AN0
MOVWF ADCON0 ;Turn ADC On
CALL SampleTime ;Acquisiton delay
BSF ADCON0,ADGO ;Start conversion
BTFSC ADCON0,ADGO ;Is conversion done?
GOTO $-1 ;No, test again
BANKSEL ADRESH ;
MOVF ADRESH,W ;Read upper 2 bits
MOVWF RESULTHI ;store in GPR space
BANKSEL ADRESL ;
MOVF ADRESL,W ;Read lower 8 bits
MOVWF RESULTLO ;Store in GPR space
 2016 Microchip Technology Inc. DS40001782C-page 157



PIC16(L)F1574/5/8/9
18.8 Register Definitions: Comparator Control

  

REGISTER 18-1: CMxCON0: COMPARATOR Cx CONTROL REGISTER 0

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

CxON CxOUT — CxPOL — CxSP CxHYS CxSYNC

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 CxON: Comparator Enable bit

1 = Comparator is enabled
0 = Comparator is disabled and consumes no active power

bit 6 CxOUT: Comparator Output bit

If CxPOL = 1 (inverted polarity):
1 = CxVP < CxVN
0 = CxVP > CxVN
If CxPOL = 0 (non-inverted polarity):
1 = CxVP > CxVN
0 = CxVP < CxVN

bit 5 Unimplemented: Read as ‘0’

bit 4 CxPOL: Comparator Output Polarity Select bit

1 = Comparator output is inverted
0 = Comparator output is not inverted

bit 3 Unimplemented: Read as ‘0’

bit 2 CxSP: Comparator Speed/Power Select bit

1 = Comparator mode in normal power, higher speed
0 = Comparator mode in low-power, low-speed

bit 1 CxHYS: Comparator Hysteresis Enable bit 

1 = Comparator hysteresis enabled
0 = Comparator hysteresis disabled

bit 0 CxSYNC: Comparator Output Synchronous Mode bit

1 = Comparator output to Timer1 and I/O pin is synchronous to changes on Timer1 clock source.
Output updated on the falling edge of Timer1 clock source.

0 = Comparator output to Timer1 and I/O pin is asynchronous
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REGISTER 18-2: CMxCON1: COMPARATOR Cx CONTROL REGISTER 1

R/W-0/0 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

CxINTP CxINTN CxPCH<1:0> — CxNCH<2:0>

bit 7 bit 0

Legend:

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

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

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7 CxINTP: Comparator Interrupt on Positive Going Edge Enable bits

1 = The CxIF interrupt flag will be set upon a positive going edge of the CxOUT bit
0 = No interrupt flag will be set on a positive going edge of the CxOUT bit

bit 6 CxINTN: Comparator Interrupt on Negative Going Edge Enable bits

1 = The CxIF interrupt flag will be set upon a negative going edge of the CxOUT bit
0 = No interrupt flag will be set on a negative going edge of the CxOUT bit

bit 5-4 CxPCH<1:0>: Comparator Positive Input Channel Select bits

11 = CxVP connects to VSS

10 = CxVP connects to FVR Voltage Reference
01 = CxVP connects to DAC Voltage Reference
00 = CxVP connects to CxIN+ pin

bit 3 Unimplemented: Read as ‘0’

bit 2-0 CxNCH<1:0>: Comparator Negative Input Channel Select bits

111 = CxVN connects to GND
110 = CxVN connects to FVR Voltage Reference
101 = Reserved
100 = Reserved
011 = CxVN connects to CxIN3- pin
010 = CxVN connects to CxIN2- pin
001 = CxVN connects to CxIN1- pin
000 = CxVN connects to CxIN0- pin

REGISTER 18-3: CMOUT: COMPARATOR OUTPUT REGISTER

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

— — — — — — MC2OUT MC1OUT

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 Unimplemented: Read as ‘0’

bit 1 MC2OUT: Mirror Copy of C2OUT bit

bit 0 MC1OUT: Mirror Copy of C1OUT bit
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23.0 16-BIT PULSE-WIDTH 
MODULATION (PWM) MODULE

The Pulse-Width Modulation (PWM) module generates
a pulse width modulated signal determined by the
phase, duty cycle, period, and offset event counts that
are contained in the following registers:

• PWMxPH register

• PWMxDC register

• PWMxPR register

• PWMxOF register

Figure 23-1 shows a simplified block diagram of the
PWM operation.

Each PWM module has four modes of operation:

• Standard

• Set On Match

• Toggle On Match

• Center-Aligned

For a more detailed description of each PWM mode,
refer to Section 23.2 “PWM Modes”.

Each PWM module has four offset modes:

• Independent Run

• Slave Run with Synchronous Start

• One-Shot Slave with Synchronous Start

• Continuous Run Slave with Synchronous Start 
and Timer Reset

Using the offset modes, each PWM module can offset
its waveform relative to any other PWM module in the
same device. For a more detailed description of the
offset modes refer to Section 23.3 “Offset Modes”.

Every PWM module has a configurable reload opera-
tion to ensure all event count buffers change at the end
of a period thereby avoiding signal glitches.
Figure 23-2 shows a simplified block diagram of the
reload operation. For a more detailed description of the
reload operation, refer to Section Section 23.4
“Reload Operation”.

FIGURE 23-1: 16-BIT PWM BLOCK DIAGRAM   

Rev. 10-000152A
4/21/2014

PWM Control
Unit

MODE<1:0>

PWMxPR

Comparator

PWMxTMR

PRx_match

PWMxDC

Comparator

16-bt Latch

DCx_match
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Comparator

16-bt Latch

OFx_match

PWMxPH

Comparator

16-bt Latch
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Note 1:    A PWM module cannot trigger from its own offset match event.
The input corresponding to a PWM module’s own offset match is reserved.

PWM_clock
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REGISTER 23-4: PWMxCLKCON: PWM CLOCK CONTROL REGISTER

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

— PS<2:0> — — CS<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 6-4 PS<2:0>: Clock Source Prescaler Select bits
111 = Divide clock source by 128
110 = Divide clock source by 64
101 = Divide clock source by 32
100 = Divide clock source by 16
011 = Divide clock source by 8
010 = Divide clock source by 4
001 = Divide clock source by 2
000 = No Prescaler

bit 3-2 Unimplemented: Read as ‘0’

bit 1-0 CS<1:0>: Clock Source Select bits
11 = Reserved
10 = LFINTOSC (continues to operate during Sleep)
01 = HFINTOSC (continues to operate during Sleep)
00 = FOSC
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Note: There are no long and short bit name variants for the following three mirror registers

REGISTER 23-17: PWMEN: PWMEN BIT ACCESS REGISTER

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

— — — —  PWM4EN_A  PWM3EN_A  PWM2EN_A  PWM1EN_A

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 7-4 Unimplemented: Read as ‘0’

bit 3-0 PWMxEN: PWM4/PWM3/PWM2/PWM1 Enable bits

Mirror copy of EN bits in PWMxCON<7>

REGISTER 23-18: PWMLD: LD BIT ACCESS REGISTER

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

— — — —  PWM4LDA_A  PWM3LDA_A  PWM2LDA_A  PWM1LDA_A

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 7-4 Unimplemented: Read as ‘0’

bit 3-0 PWMxLDA: PWM4/PWM3/PWM2/PWM1 LD bits
Mirror copy of LD bits in PWMxLDCON<7>

REGISTER 23-19: PWMOUT: PWMOUT BIT ACCESS REGISTER

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

— — — —  PWM4OUT_A  PWM3OUT_A PWM2OUT_A PWM1OUT_A

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 7-4 Unimplemented: Read as ‘0’

bit 3-0 PWMxOUT: PWM4/PWM3/PWM2/PWM1 Output bits
Mirror copy of OUT bits in PWMxCON<5>
 2016 Microchip Technology Inc. DS40001782C-page 243



P
IC

16
(L

)F
1

5
74

/5
/8

/9

D
S

4
0

0
0

1
7

8
2

C
-p

a
g

e
 2

4
7


 2

0
1

6
 M

icro
ch

ip
 T

e
ch

n
o

lo
g

y In
c.

Rev. 10-000123F
7/28/2015

11

10

00

11

10

00

0

1

1

0

'

'

'

'

TRISx

TRISx

GxASDLA = 01

GxASDLB = 01

CWGxB

CWGxA
FIGURE 24-1: SIMPLIFIED CWG BLOCK DIAGRAM

S

QR

Q D Q
S

S

QR

Q

6

6

2

2

1

3

EN

R
=

EN

R
=

C1OUT_sync
C2OUT_sync

PWM1_out

CWG Input Pin
Reserved

PWM2_out
PWM3_out
PWM4_out

GxIS

FOSC

HFINTOSC

GxCS

C2OUT_sync

C1OUT_sync

CWG Input Pin
GxASDSPPS

GxASDSC2

GxASDSC1
GxASE Data Bit

WRITE
GxARSEN

Auto-Shutdown
Source

set dominate

GxASE

shutdown

Input Source

cwg_clock

GxPOLA 

GxPOLB 

CWGxDBR

CWGxDBF

‘0

‘0

‘1

‘1

GxASDLA

GxASDLB

x = CWG module number



PIC16(L)F1574/5/8/9
24.12 Register Definitions: CWG Control

             
REGISTER 24-1: CWGxCON0: CWG CONTROL REGISTER 0

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

GxEN — — GxPOLB GxPOLA — — GxCS0

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 GxEN: CWGx Enable bit
1 = Module is enabled
0 = Module is disabled

bit 6-5 Unimplemented: Read as ‘0’

bit 4 GxPOLB: CWGxB Output Polarity bit
1 = Output is inverted polarity
0 = Output is normal polarity

bit 3 GxPOLA: CWGxA Output Polarity bit
1 = Output is inverted polarity
0 = Output is normal polarity

bit 2-1 Unimplemented: Read as ‘0’

bit 0 GxCS0: CWGx Clock Source Select bit
1 = HFINTOSC
0 = FOSC
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REGISTER 24-3: CWGxCON2: CWG CONTROL REGISTER 2

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

GxASE GxARSEN — — GxASDSC2 GxASDSC1 GxASDSPPS —

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 GxASE: Auto-Shutdown Event Status bit
1 = An auto-shutdown event has occurred
0 = No auto-shutdown event has occurred

bit 6 GxARSEN: Auto-Restart Enable bit
1 = Auto-restart is enabled
0 = Auto-restart is disabled

bit 5-4 Unimplemented: Read as ‘0’

bit 3 GxASDSC2: CWG Auto-shutdown on Comparator C2 Enable bit
1 = Shutdown when Comparator C2 output (C2OUT_sync) is high
0 = Comparator C2 output has no effect on shutdown

bit 2 GxASDSC1: CWG Auto-shutdown on Comparator C1 Enable bit
1 = Shutdown when Comparator C1 output (C1OUT_sync) is high
0 = Comparator C1 output has no effect on shutdown

bit 1 GxASDSPPS: CWG Input Pin Enable bit
1 = Shutdown when CWG input pin (CWGxIN) is high
0 = CWG input pin (CWGxIN) signal has no effect on shutdown

bit 0 Unimplemented: Read as ‘0’
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FIGURE 28-43: HFINTOSC Accuracy Over 
Temperature, VDD = 1.8V, LF Devices Only.

FIGURE 28-44: HFINTOSC Accuracy Over 
Temperature, 2.3V ≤ VDD ≤ 5.5V.
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FIGURE 28-45: Brown-Out Reset Voltage, 
BORV = 1, PIC16LF1574/5/8/9 Only.

FIGURE 28-46: Brown-Out Reset 
Hysteresis, BORV = 1, PIC16LF1574/5/8/9 Only.
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FIGURE 28-47: Brown-Out Reset Voltage, 
BORV = 1, PIC16F1574/5/8/9 Only.

FIGURE 28-48: Brown-Out Reset 
Hysteresis, BORV = 1, PIC16F1574/5/8/9 Only.
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FIGURE 28-73: Temperature Indicator Slope 
Normalized TO 20°C, High Range, VDD = 3.6V, 
LF Devices 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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