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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
3.3.1.1 STATUS Register

The STATUS register, shown in Register 3-1, contains:

• the arithmetic status of the ALU

• the Reset status

The STATUS register can be the destination for any
instruction, like any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Furthermore, the TO and PD bits are not
writable. Therefore, the result of an instruction with the
STATUS register as destination may be different than
intended.

For example, CLRF STATUS will clear the upper three
bits and set the Z bit. This leaves the STATUS register
as ‘000u u1uu’ (where u = unchanged).

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOVWF instructions are used to alter the
STATUS register, because these instructions do not
affect any Status bits. For other instructions not
affecting any Status bits (Refer to Section
26.0 “Instruction Set Summary”). 

             

Note 1: The C and DC bits operate as Borrow
and Digit Borrow out bits, respectively, in
subtraction.

REGISTER 3-1: STATUS: STATUS REGISTER

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

— — — TO PD Z DC(1) C(1)

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 7-5 Unimplemented: Read as ‘0’

bit 4 TO: Time-Out bit

1 = After power-up, CLRWDT instruction or SLEEP instruction
0 = A WDT time-out occurred

bit 3 PD: Power-Down bit

1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

bit 2 Z: Zero bit

1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero

bit 1 DC: Digit Carry/Digit Borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)(1)

1 = A carry-out from the 4th low-order bit of the result occurred
0 = No carry-out from the 4th low-order bit of the result

bit 0 C: Carry/Borrow bit(1) (ADDWF, ADDLW, SUBLW, SUBWF instructions)(1)

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

Note 1: For Borrow, the polarity is reversed. A subtraction is executed by adding the two’s complement of the 
second operand. For rotate (RRF, RLF) instructions, this bit is loaded with either the high-order or low-order 
bit of the source register.
 2016 Microchip Technology Inc. DS40001782C-page 23
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Leg

No

BANK6 BANK7

00 0h
Core Registers 

(Table 3-2)

380h
Core Registers 

(Table 3-2)

00 Bh 38Bh

00 Ch SLRCONA 38Ch INLVLA

00 Dh SLRCONB 38Dh INLVLB

00 Eh SLRCONC 38Eh INLVLC

00 Fh — 38Fh —

01 0h — 390h —

01 1h — 391h IOCAP

01 2h — 392h IOCAN

01 3h — 393h IOCAF

01 4h — 394h IOCBP

01 5h — 395h IOCBN

01 6h — 396h IOCBF

01 7h — 397h IOCCP

01 8h — 398h IOCCN

01 9h — 399h IOCCF

01 Ah — 39Ah —

01 Bh — 39Bh —

01 Ch — 39Ch —

01 Dh — 39Dh —

01 Eh — 39Eh —

01 Fh — 39Fh —
02 0h General

Purpose
Register
16 Bytes

3A0h

Unimplemented
Read as ‘0’

Fh

0h
Unimplemented

Read as ‘0’

06 Fh 3EFh

07 0h
Accesses
70h – 7Fh

3F0h
Accesses
70h – 7Fh

07 Fh 3FFh
BLE 3-5: PIC16(L)F1578 MEMORY MAP, BANKS 0-7

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

te 1: Unimplemented on PIC16LF1578.

BANK0 BANK1 BANK2 BANK3 BANK4 BANK5

0h
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)

30

Bh 08Bh 10Bh 18Bh 20Bh 28Bh 30

Ch PORTA 08Ch TRISA 10Ch LATA 18Ch ANSELA 20Ch WPUA 28Ch ODCONA 30

Dh PORTB 08Dh TRISB 10Dh LATB 18Dh ANSELB 20Dh WPUB 28Dh ODCONB 30

Eh PORTC 08Eh TRISC 10Eh LATC 18Eh ANSELC 20Eh WPUC 28Eh ODCONC 30

Fh — 08Fh — 10Fh — 18Fh — 20Fh — 28Fh — 30

0h — 090h — 110h — 190h — 210h — 290h — 31

1h PIR1 091h PIE1 111h CM1CON0 191h PMADRL 211h — 291h — 31

2h PIR2 092h PIE2 112h CM1CON1 192h PMADRH 212h — 292h — 31

3h PIR3 093h PIE3 113h CM2CON0 193h PMDATL 213h — 293h — 31

4h — 094h — 114h CM2CON1 194h PMDATH 214h — 294h — 31

5h TMR0 095h OPTION_REG 115h CMOUT 195h PMCON1 215h — 295h — 31

6h TMR1L 096h PCON 116h BORCON 196h PMCON2 216h — 296h — 31

7h TMR1H 097h WDTCON 117h FVRCON 197h VREGCON(1) 217h — 297h — 31

8h T1CON 098h OSCTUNE 118h DACCON0 198h — 218h — 298h — 31

9h T1GCON 099h OSCCON 119h DACCON1 199h RCREG 219h — 299h — 31

Ah TMR2 09Ah OSCSTAT 11Ah — 19Ah TXREG 21Ah — 29Ah — 31

Bh PR2 09Bh ADRESL 11Bh — 19Bh SPBRGL 21Bh — 29Bh — 31

Ch T2CON 09Ch ADRESH 11Ch — 19Ch SPBRGH 21Ch — 29Ch — 31

Dh — 09Dh ADCON0 11Dh — 19Dh RCSTA 21Dh — 29Dh — 31

Eh — 09Eh ADCON1 11Eh — 19Eh TXSTA 21Eh — 29Eh — 31

Fh — 09Fh ADCON2 11Fh — 19Fh BAUDCON 21Fh — 29Fh — 31
0h

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

32

32

33

Fh 0EFh 16Fh 1EFh 26Fh 2EFh 36

0h

Common RAM

0F0h
Accesses
70h – 7Fh

170h
Accesses
70h – 7Fh

1F0h
Accesses
70h – 7Fh

270h
Accesses
70h – 7Fh

2F0h
Accesses
70h – 7Fh

37

Fh 0FFh 17Fh 1FFh 27Fh 2FFh 37



PIC16(L)F1574/5/8/9
TABLE 3-11: PIC16(L)F1574/5/8/9 MEMORY 
MAP, BANK 27 

TABLE 3-12: PIC16(L)F1574/5/8/9 MEMORY 
MAP, BANK 28-29 

  

Bank 27
D8Ch —
D8Dh —
D8Eh PWMEN
D8Fh PWMLD
D90h PWMOUT
D91h PWM1PHL
D92h PWM1PHH
D93h PWM1DCL
D94h PWM1DCH
D95h PWM1PRL
D96h PWM1PRH
D97h PWM1OFL
D98h PWM1OFH
D99h PWM1TMRL
D9Ah PWM1TMRH
D9Bh PWM1CON
D9Ch PWM1INTE
D9Dh PWM1INTF
D9Eh PWM1CLKCON
D9Fh PWM1LDCON
DA0h PWM1OFCON
DA1h PWM2PHL
DA2h PWM2PHH
DA3h PWM2DCL
DA4h PWM2DCH
DA5h PWM2PRL
DA6h PWM2PRH
DA7h PWM2OFL
DA8h PWM2OFH
DA9h PWM2TMRL
DAAh PWM2TMRH
DABh PWM2CON
DACh PWM2INTE
DADh PWM2INTF
DAEh PWM2CLKCON
DAFh PWM2LDCON
DB0h PWM2OFCON
DB1h PWM3PHL
DB2h PWM3PHH
DB3h PWM3DCL
DB4h PWM3DCH
DB5h PWM3PRL
DB6h PWM3PRH
DB7h PWM3OFL
DB8h PWM3OFH
DB9h PWM3TMRL
DBAh PWM3TMRH
DBBh PWM3CON
DBCh PWM3INTE
DBDh PWM3INTF
DBEh PWM3CLKCON
DBFh PWM3LDCON
DC0h PWM3OFCON
DC1h PWM4PHL
DC2h PWM4PHH
DC3h PWM4DCL
DC4h PWM4DCH

DC5h PWM4PRL

DC6h PWM4PRH
DC7h PWM4OFL

DC8h PWM4OFH
DC9h PWM4TMRL
DCAh PWM4TMRH

DCBh PWM4CON
DCCh PWM4INTE

DCDh PWM4INTF
DCEh PWM4CLKCON
DCFh PWM4LDCON

DD0h PWM4OFCON
DD1h

—DEFh

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

  

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

Note 1: Unimplemented on PIC16(L)F1574/5.

Bank 28 Bank 29
E0Ch — E8Ch —
E0Dh — E8Dh —
E0Eh — E8Eh —
E0Fh PPSLOCK E8Fh —
E10h INTPPS E90h RA0PPS
E11h T0CKIPPS E91h RA1PPS
E12h T1CKIPPS E92h RA2PPS
E13h T1GPPS E93h —
E14h CWG1PPS E94h RA4PPS
E15h RXPPS E95h RA5PPS
E16h CKPPS E96h —
E17h ADCACTPPS E97h —
E18h — E98h —
E19h — E99h —
E1Ah — E9Ah —
E1Bh — E9Bh —

E1Ch — E9Ch RB4PPS(1)

E1Dh — E9Dh RB5PPS(1)

E1Eh — E9Eh RB6PPS(1)

E1Fh — E9Fh RB7PPS(1)

E20h — EA0h RC0PPS
E21h — EA1h RC1PPS
E22h — EA2h RC2PPS
E23h — EA3h RC3PPS
E24h — EA4h RC4PPS
E25h — EA5h RC5PPS

E26h — EA6h RC6PPS(1)

E27h — EA7h RC7PPS(1)

E28h — EA8h —
E29h — EA9h —
E2Ah — EAAh —
E2Bh — EABh —
E2Ch — EACh —
E2Dh — EADh —
E2Eh — EAEh —
E2Fh — EAFh —
E30h — EB0h —
E31h — EB1h —
E32h — EB2h —
E33h — EB3h —
E34h — EB4h —
E35h — EB5h —
E36h — EB6h —
E37h — EB7h —
E38h — EB8h —
E39h — EB9h —
E3Ah — EBAh —
E3Bh — EBBh —
E3Ch — EBCh —
E3Dh — EBDh —
E3Eh — EBEh —
E3Fh — EBFh —
E40h

—

EC0h

—

E6Fh EEFh
 2016 Microchip Technology Inc. DS40001782C-page 33



PIC16(L)F1574/5/8/9
5.2 Clock Source Types

Clock sources can be classified as external or internal. 

External clock sources rely on external circuitry for the
clock source to function.

Internal clock sources are contained within the oscilla-
tor module. The internal oscillator block has two inter-
nal oscillators and a dedicated Phase-Lock Loop
(HFPLL) that are used to generate three internal
system clock sources: the 16 MHz High-Frequency
Internal Oscillator (HFINTOSC), 500 kHz (MFINTOSC)
and the 31 kHz Low-Frequency Internal Oscillator
(LFINTOSC).

The system clock can be selected between external or
internal clock sources via the System Clock Select
(SCS) bits in the OSCCON register. See Section
5.3 “Clock Switching” for additional information. 

5.2.1 EXTERNAL CLOCK SOURCES

An external clock source can be used as the device
system clock by performing one of the following
actions:

• Program the FOSC<1:0> bits in the Configuration 
Words to select an external clock source that will 
be used as the default system clock upon a 
device Reset.

• Write the SCS<1:0> bits in the OSCCON register 
to switch the system clock source to:

- Timer1 oscillator during run-time, or

- An external clock source determined by the 
value of the FOSC bits.

See Section 5.3 “Clock Switching”for more informa-
tion.       

5.2.1.1 EC Mode

The External Clock (EC) mode allows an externally
generated logic level signal to be the system clock
source. When operating in this mode, an external clock
source is connected to the CLKIN input. CLKOUT is
available for general purpose I/O or CLKOUT.
Figure 5-2 shows the pin connections for EC mode.

EC mode has three power modes to select from through
the FOSC bits in the Configuration Words:

• ECH - High power, 4-20 MHz

• ECM - Medium power, 0.5-4 MHz

• ECL - Low power, 0-0.5 MHz

The Oscillator Start-up Timer (OST), when available, is
disabled when EC mode is selected. Therefore, there
is no delay in operation after a Power-On Reset (POR)
or wake-up from Sleep. Because the PIC® MCU design
is fully static, stopping the external clock input will have
the effect of halting the device while leaving all data
intact. Upon restarting the external clock, the device
will resume operation as if no time had elapsed.

FIGURE 5-2: EXTERNAL CLOCK (EC) 
MODE OPERATION

CLKIN

CLKOUT

Clock from
Ext. System

PIC® MCU

FOSC/4 or I/O(1)

Note 1: Output depends upon CLKOUTEN bit of the 
Configuration Words.
 2016 Microchip Technology Inc. DS40001782C-page 63



PIC16(L)F1574/5/8/9
FIGURE 10-6: FLASH PROGRAM MEMORY WRITE FLOWCHART 

Note 1: See Figure 10-3.

Start
Write Operation

End
Write Operation

CPU stalls while Write
operation completes

(2 ms typical)

No delay when writing to
Program Memory Latches

Determine number of
words to be written into

Program or Configuration
Memory. The number of
words cannot exceed the
number of words per row

(word_cnt)

Last word to
write ?

Disable Interrupts
(GIE = 0)

Select
Program or Config.

Memory (CFGS)

Select Row Address
(PMADRH:PMADRL)

Select Write Operation
(FREE = 0)

Load Write Latches Only
(LWLO = 1)

Enable Write/Erase
Operation (WREN = 1)

Load the value to write
(PMDATH:PMDATL)

Update the word counter
(word_cnt--)

Unlock Sequence
(See Note 1)

Increment Address
(PMADRH:PMADRL++)

Write Latches to Flash
(LWLO = 0)

Unlock Sequence
(See Note 1)

Disable Write/Erase
Operation (WREN = 0)

Re-enable Interrupts
(GIE = 1)

Yes

No

Rev. 10-000049A
7/30/2013
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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
14.0 FIXED VOLTAGE REFERENCE 
(FVR)

The Fixed Voltage Reference (FVR) is a stable voltage
reference, independent of VDD, with a nominal output
level (VFVR) of 1.024V. The output of the FVR can be
configured to supply a reference voltage to the
following:

• ADC input channel

• Comparator positive input

• Comparator negative input

The FVR can be enabled by setting the FVREN bit of
the FVRCON register.

14.1 Independent Gain Amplifier

The output of the FVR supplied to the peripherals,
(listed above), is routed through a programmable gain
amplifier. Each amplifier can be programmed for a gain
of 1x, 2x or 4x, to produce the three possible voltage
levels.

The ADFVR<1:0> bits of the FVRCON register are
used to enable and configure the gain amplifier settings
for the reference supplied to the ADC module. Refer-
ence Section 16.0 “Analog-to-Digital Converter
(ADC) Module” for additional information.

The CDAFVR<1:0> bits of the FVRCON register are
used to enable and configure the gain amplifier settings
for the reference supplied to the comparator modules.
Reference Section 18.0 “Comparator Module” for
additional information.

To minimize current consumption when the FVR is
disabled, the FVR buffers should be turned off by
clearing the Buffer Gain Selection bits.

14.2 FVR Stabilization Period

The FVR can be enabled by setting the FVREN bit of
the FVRCON register.

When the Fixed Voltage Reference module is enabled, it
requires time for the reference and amplifier circuits to
stabilize. Once the circuits stabilize and are ready for use,
the FVRRDY bit of the FVRCON register will be set. 

FIGURE 14-1: VOLTAGE REFERENCE BLOCK DIAGRAM   

Note 1: Any peripheral requiring the Fixed Reference (See Table 14-1)

1x 
2x
4x

1x 
2x
4x

ADFVR<1:0>

CDAFVR<1:0>

FVR_buffer1 
(To ADC Module)

FVR_buffer2 
(To Comparators)

+_
FVREN

FVRRDY
Note 1

2

2

Rev. 10-000053A
8/6/2013
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PIC16(L)F1574/5/8/9
TABLE 14-1: PERIPHERALS REQUIRING THE FIXED VOLTAGE REFERENCE (FVR)

Peripheral Conditions Description

HFINTOSC FOSC<2:0> = 010 and 
IRCF<3:0> = 000x

INTOSC is active and device is not in Sleep.

BOR

BOREN<1:0> = 11 BOR always enabled.

BOREN<1:0> = 10 and BORFS = 1 BOR disabled in Sleep mode, BOR Fast Start enabled.

BOREN<1:0> = 01 and BORFS = 1 BOR under software control, BOR Fast Start enabled.

LDO All PIC16F1574/5/8/9 devices, when 
VREGPM = 1 and not in Sleep

The device runs off of the Low-Power Regulator when in 
Sleep mode.
DS40001782C-page 148  2016 Microchip Technology Inc.
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FIGURE 18-2: SINGLE COMPARATOR      

18.2 Comparator Control

The comparator has two control registers: CMxCON0
and CMxCON1.

The CMxCON0 register (see Register 18-1) contains
Control and Status bits for the following:

• Enable

• Output selection

• Output polarity

• Speed/Power selection

• Hysteresis enable

• Output synchronization

The CMxCON1 register (see Register 18-2) contains
Control bits for the following:

• Interrupt enable

• Interrupt edge polarity

• Positive input channel selection

• Negative input channel selection

18.2.1 COMPARATOR ENABLE

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

18.2.2 COMPARATOR POSITIVE INPUT 
SELECTION

Configuring the CxPCH<1:0> bits of the CMxCON1
register directs an internal voltage reference or an
analog pin to the non-inverting input of the comparator:

• CxIN+ analog pin

• DAC1_output

• FVR_buffer2

• VSS

See Section 14.0 “Fixed Voltage Reference (FVR)”
for more information on the Fixed Voltage Reference
module.

See Section 17.0 “5-Bit Digital-to-Analog Converter
(DAC) Module” for more information on the DAC input
signal.

Any time the comparator is disabled (CxON = 0), all
comparator inputs are disabled.

18.2.3 COMPARATOR NEGATIVE INPUT 
SELECTION

The CxNCH<2:0> bits of the CMxCON0 register direct
one of the input sources to the comparator inverting
input.

18.2.4 COMPARATOR OUTPUT 
SELECTION

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

• Corresponding TRIS bit must be cleared

• CxON bit of the CMxCON0 register must be set

The synchronous comparator output signal
(CxOUT_sync) is available to the following peripheral(s):

• Analog-to-Digital Converter (ADC)

• Timer1

The asynchronous comparator output signal
(CxOUT_async) is available to the following peripheral(s): 

•  Complementary Waveform Generator (CWG)

–

+VIN+

VIN-
Output

Output

VIN+
VIN-

Note: The black areas of the output of the
comparator represents the uncertainty
due to input offsets and response time.

Note: To use CxIN+ and CxINx- pins as analog
input, the appropriate bits must be set in
the ANSEL register and the correspond-
ing TRIS bits must also be set to disable
the output drivers.

Note: The internal output of the comparator is
latched with each instruction cycle.
Unless otherwise specified, external out-
puts are not latched.
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20.6 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.

20.7 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

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.

Timer1 oscillator will continue to operate in Sleep
regardless of the T1SYNC bit setting.

FIGURE 20-2: TIMER1 INCREMENTING EDGE   

FIGURE 20-3: TIMER1 GATE ENABLE MODE   

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.

TMR1GE

T1GPOL

t1g_in

T1CKI

T1GVAL

Timer1 N N + 1 N + 2 N + 3 N + 4
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FIGURE 22-12: SYNCHRONOUS RECEPTION (MASTER MODE, SREN)       

TABLE 22-8: SUMMARY OF REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER 
RECEPTION 

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

BAUDCON ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 204

INTCON GIE PEIE TMR0IE INTE IOCIE TMR0IF INTF IOCIF 86

PIE1 TMR1GIE ADIE RCIE TXIE — — TMR2IE TMR1IE 87

PIR1 TMR1GIF ADIF RCIF TXIF — — TMR2IF TMR1IF 90

RCREG EUSART Receive Data Register 197*

RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 203

SPBRGL BRG<7:0> 205*

SPBRGH BRG<15:8> 205*

TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 202

Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used for synchronous master reception.

* Page provides register information.

CREN bit

RX/DT

Write to
bit SREN

SREN bit

RCIF bit
(Interrupt)

Read
RCREG

‘0’

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

‘0’

Note: Timing diagram demonstrates Sync Master mode with bit SREN = 1 and bit BRGH = 0.

TX/CK pin

TX/CK pin

pin

(SCKP = 0)

(SCKP = 1)
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DS
TABLE 23-2: SUMMARY OF REGISTERS ASSOCIATED WITH PWM     

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

PIE3 PWM4IE PWM3IE PWM2IE PWM1IE — — — — 89

PIR3 PWM4IF PWM3IF PWM2IF PWM1IF — — — — 92

PWMEN — — — — PWM4EN_A PWM3EN_A PWM2EN_A PWM1EN_A 243

PWMLD — — — — PWM4LDA_A PWM3LDA_A PWM2LDA_A PWM1LDA_A 243

PWMOUT — — — — PWM4OUT_A PWM3OUT_A PWM2OUT_A PWM1OUT_A 243

PWM1PHL PH<7:0> 238

PWM1PHH PH<15:8> 238

PWM1DCL DC<7:0> 239

PWM1DCH DC<15:8> 239

PWM1PRL PR<7:0> 240

PWM1PRH PR<15:8> 240

PWM1OFL OF<7:0> 241

PWM1OFH OF<15:8> 241

PWM1TMRL TMR<7:0> 242

PWM1TMRH TMR<15:8> 242

PWM1CON EN — OUT POL MODE<1:0> — — 233

PWM1INTE — — — — OFIE PHIE DCIE PRIE 234

PWM1INTF — — — — OFIF PHIF DCIF PRIF 234

PWM1CLKCON — PS<2:0> — — CS<1:0> 235

PWM1LDCON LDA LDT — — — — LDS<1:0> 236

PWM1OFCON — OFM<1:0> OFO — — OFS<1:0> 237

PWM2PHL PH<7:0> 238

PWM2PHH PH<15:8> 238

PWM2DCL DC<7:0> 239

PWM2DCH DC<15:8> 239

PWM2PRL PR<7:0> 240

PWM2PRH PR<15:8> 240

PWM2OFL OF<7:0> 241

PWM2OFH OF<15:8> 241

PWM2TMRL TMR<7:0> 242

PWM2TMRH TMR<15:8> 242

PWM2CON EN — OUT POL MODE<1:0> — — 233

PWM2INTE — — — — OFIE PHIE DCIE PRIE 234

PWM2INTF — — — — OFIF PHIF DCIF PRIF 234

PWM2CLKCON — PS<2:0> — — CS<1:0> 235

PWM2LDCON LDA LDT — — — — LDS<1:0> 236

PWM2OFCON — OFM<1:0> OFO — — OFS<1:0> 237

PWM3PHL PH<7:0> 238

PWM3PHH PH<15:8> 238

PWM3DCL DC<7:0> 239

PWM3DCH DC<15:8> 239

PWM3PRL PR<7:0> 240

PWM3PRH PR<15:8> 240

PWM3OFL OF<7:0> 241

PWM3OFH OF<15:8> 241

PWM3TMRL TMR<7:0> 242

PWM3TMRH TMR<15:8> 242

PWM3CON EN — OUT POL MODE<1:0> — — 233

PWM3INTE — — — — OFIE PHIE DCIE PRIE 234

PWM3INTF — — — — OFIF PHIF DCIF PRIF 234

Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used by PWM.
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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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25.0 IN-CIRCUIT SERIAL 
PROGRAMMING™ (ICSP™)

ICSP™ programming allows customers to manufacture
circuit boards with unprogrammed devices. Programming
can be done after the assembly process allowing the
device to be programmed with the most recent firmware
or a custom firmware. Five pins are needed for ICSP™
programming:

• ICSPCLK

• ICSPDAT

• MCLR/VPP

• VDD

• VSS

In Program/Verify mode the program memory, user IDs
and the Configuration Words are programmed through
serial communications. The ICSPDAT pin is a bidirec-
tional I/O used for transferring the serial data and the
ICSPCLK pin is the clock input. For more information on
ICSP™ refer to the “PIC16(L)F157x Memory Program-
ming Specification” (DS40001766).

25.1 High-Voltage Programming Entry 
Mode

The device is placed into High-Voltage Programming
Entry mode by holding the ICSPCLK and ICSPDAT
pins low then raising the voltage on MCLR/VPP to VIHH. 

25.2 Low-Voltage Programming Entry 
Mode

The Low-Voltage Programming Entry mode allows the
PIC® Flash MCUs to be programmed using VDD only,
without high voltage. When the LVP bit of Configuration
Words is set to ‘1’, the ICSP Low-Voltage Programming
Entry mode is enabled. To disable the Low-Voltage
ICSP mode, the LVP bit must be programmed to ‘0’. 

Entry into the Low-Voltage Programming Entry mode
requires the following steps:

1. MCLR is brought to VIL.

2. A 32-bit key sequence is presented on
ICSPDAT, while clocking ICSPCLK.

Once the key sequence is complete, MCLR must be
held at VIL for as long as Program/Verify mode is to be
maintained.

If low-voltage programming is enabled (LVP = 1), the
MCLR Reset function is automatically enabled and
cannot be disabled. See Section 6.5 “MCLR” for more
information.

The LVP bit can only be reprogrammed to ‘0’ by using
the High-Voltage Programming mode.

25.3 Common Programming Interfaces

Connection to a target device is typically done through
an ICSP™ header. A commonly found connector on
development tools is the RJ-11 in the 6P6C (6-pin,
6-connector) configuration. See Figure 25-1.

FIGURE 25-1: ICD RJ-11 STYLE 
CONNECTOR INTERFACE

Another connector often found in use with the PICkit™
programmers is a standard 6-pin header with 0.1 inch
spacing. Refer to Figure 25-2. 

1

2

3

4

5

6

Target

Bottom Side
PC BoardVPP/MCLR VSS

ICSPCLK
VDD

ICSPDAT
NC

Pin Description*

1 = VPP/MCLR

2 = VDD Target

3 = VSS (ground)

4 = ICSPDAT

5 = ICSPCLK

6 = No Connect
DS40001782C-page 258  2016 Microchip Technology Inc.



PIC16(L)F1574/5/8/9
       

       

LSLF Logical Left Shift

Syntax: [ label ] LSLF    f {,d}

Operands: 0  f  127
d [0,1]

Operation: (f<7>)  C
(f<6:0>)  dest<7:1>
0  dest<0>

Status Affected: C, Z

Description: The contents of register ‘f’ are shifted 
one bit to the left through the Carry flag. 
A ‘0’ is shifted into the LSb. If ‘d’ is ‘0’, 
the result is placed in W. If ‘d’ is ‘1’, the 
result is stored back in register ‘f’. 

LSRF Logical Right Shift

Syntax: [ label ] LSRF    f {,d}

Operands: 0  f  127
d [0,1]

Operation: 0  dest<7>
(f<7:1>)  dest<6:0>,
(f<0>)  C,

Status Affected: C, Z

Description: The contents of register ‘f’ are shifted 
one bit to the right through the Carry 
flag. A ‘0’ is shifted into the MSb. If ‘d’ is 
‘0’, the result is placed in W. If ‘d’ is ‘1’, 
the result is stored back in register ‘f’. 

register f 0C

register f  C0

MOVF Move f

Syntax: [ label ]    MOVF   f,d

Operands: 0  f  127
d  [0,1]

Operation: (f)  (dest)

Status Affected: Z

Description: The contents of register f is moved to 
a destination dependent upon the 
status of d. If d = 0,
destination is W register. If d = 1, the 
destination is file register f itself. d = 1 
is useful to test a file register since 
status flag Z is affected.

Words: 1

Cycles: 1

Example: MOVF FSR, 0

After Instruction
W = value in FSR register
Z = 1
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FIGURE 27-13: USART SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING       

TABLE 27-17: USART SYNCHRONOUS TRANSMISSION REQUIREMENTS    

FIGURE 27-14: USART SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING        

TABLE 27-18: USART SYNCHRONOUS RECEIVE REQUIREMENTS       

Standard Operating Conditions (unless otherwise stated)

Param. 
No.

Symbol Characteristic Min. Max. Units Conditions

US120 TCKH2DTV SYNC XMIT (Master and Slave)
Clock high to data-out valid

— 80 ns 3.0V  VDD  5.5V

— 100 ns 1.8V  VDD  5.5V

US121 TCKRF Clock out rise time and fall time 
(Master mode)

— 45 ns 3.0V  VDD  5.5V

— 50 ns 1.8V  VDD  5.5V

US122 TDTRF Data-out rise time and fall time — 45 ns 3.0V  VDD  5.5V

— 50 ns 1.8V  VDD  5.5V

Standard Operating Conditions (unless otherwise stated)

Param. 
No.

Symbol Characteristic Min. Max. Units Conditions

US125 TDTV2CKL SYNC RCV (Master and Slave)
Data-hold before CK  (DT hold time) 10 — ns

US126 TCKL2DTL Data-hold after CK  (DT hold time) 15 — ns

Note:  Refer to Figure 27-4 for load conditions.

US121 US121

US120 US122

CK

DT

Note: Refer to Figure 27-4 for load conditions.

US125

US126

CK

DT
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FIGURE 28-7: IDD Typical, EC Oscillator, 
Medium Power Mode, PIC16F1574/5/8/9 Only.

FIGURE 28-8: IDD Maximum, EC Oscillator, 
Medium Power Mode, PIC16F1574/5/8/9 Only.
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FIGURE 28-9: IDD Typical, EC Oscillator, 
High-Power Mode, FOSC = 32 kHz, 
PIC16LF1574/5/8/9 Only.

FIGURE 28-10: IDD Typical, EC Oscillator, 
High-Power Mode, FOSC = 32 kHz, 
PIC16F1574/5/8/9 Only.
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FIGURE 28-11: IDD, LFINTOSC Mode, 
FOSC = 31 kHz, PIC16LF1574/5/8/9 Only.

FIGURE 28-12: IDD, LFINTOSC Mode, 
FOSC = 31 kHz, PIC16F1574/5/8/9 Only.
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FIGURE 28-31: Ipd, Comparator, 
Low-Power Mode (CxSP = 0), 
PIC16LF1574/5/8/9 Only. 

FIGURE 28-32: Ipd, Comparator, 
Low-Power Mode (CxSP = 0), PIC16F1574/5/8/9 
Only.
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FIGURE 28-33: Ipd, Comparator, Normal 
Power Mode (CxSP = 1), PIC16LF1574/5/8/9 
Only.

FIGURE 28-34: Ipd, Comparator, Normal 
Power Mode (CxSP = 1), PIC16F1574/5/8/9 
Only.
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FIGURE 28-35: VOH vs. IOH Over 
Temperature, VDD = 5.5V, PIC16F1574/5/8/9 
Only.

FIGURE 28-36: VOL vs. IOL Over 
Temperature, VDD = 5.5V, PIC16F1574/5/8/9 
Only.
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30.0 PACKAGING INFORMATION

30.1 Package Marking Information          

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

14-Lead PDIP (300 mil) Example

PIC16LF1574

1420123

-P 3e

14-Lead SOIC (3.90 mm) Example

PIC16LF1575
-SL

1420123

3e

Example

YYWW
NNN

XXXXXXXX L1575ST

1420

123

14-Lead TSSOP (4.4 mm)
DS40001782C-page 316  2016 Microchip Technology Inc.



PIC16(L)F1574/5/8/9
Note: For the most current package drawings, please see the Microchip Packaging Specification located at 
http://www.microchip.com/packaging
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