MICROCHIP

PIC16(L)F15313/23

Full-Featured 8/14-Pin Microcontrollers

Description

PIC16(L)F15313/23 microcontrollers feature analog, Core Independent Peripherals and communication peripherals,
combined with eXtreme Low-Power (XLP) technology for a wide range of general purpose and low-power applications.

The devices feature multiple PWMs, multiple communication, temperature sensor, and memory features like Memory
Access Partition (MAP) to support customers in data protection and bootloader applications, and Device Information
Area (DIA) which stores factory calibration values to help improve temperature sensor accuracy.

Core Features

+ C Compiler Optimized RISC Architecture
» Operating Speed:
- DC - 32 MHz clock input
- 125 ns minimum instruction cycle
* Interrupt Capability
* 16-Level Deep Hardware Stack
* Timers:
- 8-bit Timer2 with Hardware Limit Timer (HLT)
- 16-bit Timer0/1
* Low-Current Power-on Reset (POR)
» Configurable Power-up Timer (PWRTE)
* Brown-out Reset (BOR)
* Low-Power BOR (LPBOR) Option
* Windowed Watchdog Timer (WWDT):
- Variable prescaler selection
- Variable window size selection
- All sources configurable in hardware or
software
» Programmable Code Protection

Memory

» 3.5 KB Flash Program Memory
+ 256 Bytes Data SRAM
 Direct, Indirect and Relative Addressing Modes
* Memory Access Partition (MAP):
- Write-protect
- Customizable Partition
+ Device Information Area (DIA)
» Device Configuration Information (DCI)

Operating Characteristics

» Operating Voltage Range:
- 1.8V to 3.6V (PIC16LF15313/23)
- 2.3V to 5.5V (PIC16F15313/23)
* Temperature Range:
- Industrial: -40°C to 85°C
- Extended: -40°C to 125°C

Power-Saving Functionality

* Doze Mode: Ability to Run the CPU Core Slower
Than the System Clock
* Idle Mode: Ability to Halt CPU Core while Internal
Peripherals Continue Operating
» Sleep Mode: Lowest Power Consumption
* Peripheral Module Disable (PMD):
- Ability to disable hardware module to
minimize active power consumption of
unused peripherals

eXtreme Low-Power (XLP) Features

» Sleep Mode: 50 nA @ 1.8V, typical
* Watchdog Timer: 500 nA @ 1.8V, typical
» Operating Current:

- 8 UA @ 32 kHz, 1.8V, typical

- 32 yA/MHz @ 1.8V, typical

Digital Peripherals

» Four Configurable Logic Cells (CLC):
- Integrated combinational and sequential logic
» Complementary Waveform Generator (CWG):
- Rising and falling edge dead-band control
- Full-bridge, half-bridge, 1-channel drive
- Multiple signal sources
» Two Capture/Compare/PWM (CCP) Module:
- 16-bit resolution for Capture/Compare modes
- 10-bit resolution for PWM mode
» Four 10-Bit PWMs
* Numerically Controlled Oscillator (NCO):
- Generates true linear frequency control and
increased frequency resolution
- Input Clock: 0 Hz < Fygo < 32 MHz
- Resolution: FNCO/Z20
* One EUSART, RS-232, RS-485, LIN Compatible
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Digital Peripherals (Cont.)

1/0O Pins:

- Individually programmable pull-ups

- Slew rate control

- Interrupt-on-change with edge-select

- Input level selection control (ST or TTL)
- Digital open-drain enable

Peripheral Pin Select (PPS):

- Enables pin mapping of digital I/O

Analog Peripherals

Analog-to-Digital Converter (ADC):

- 10-bit with up to 43 external channels

- Operates in Sleep

Up to two Comparators:

- FVR, DAC and external input pin available on
inverting and noninverting input

- Software selectable hysteresis

- Outputs available internally to other modules,
or externally through PPS

5-Bit Digital-to-Analog Converter (DAC):

- 5-bit resolution, rail-to-rail

- Positive Reference Selection

- Unbuffered 1/O pin output

- Internal connections to ADCs and
comparators

Voltage Reference:

- Fixed Voltage Reference with 1.024V, 2.048V
and 4.096V output levels

Zero-Cross Detect Module:

- AC high voltage zero-crossing detection for
simplifying TRIAC control

- Synchronized switching control and timing

Flexible Oscillator Structure

High-Precision Internal Oscillator:

- Software selectable frequency range up to 32
MHz, +1% typical

x2/x4 PLL with Internal and External Sources

Low-Power Internal 31 kHz Oscillator

(LFINTOSC)

External Oscillator Block with:

- Three crystal/resonator modes up to 20 MHz

- Three external clock modes up to 32 MHz

Fail-Safe Clock Monitor:

- Allows for safe shutdown if primary clock
stops

Oscillator Start-up Timer (OST):

- Ensures stability of crystal oscillator
resources
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TABLE 1: PIC16(L)F153XX FAMILY TYPES
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PIC16(L)F15313 [(C)| 2 [3.5]|224| 256 | 6 511 11(1(2|Y|24[1]|1[4|Y|Y|[Y|Y|11]|Y|Y]|I
PIC16(L)F15323 [(C)| 2 [3.5|224| 256 |12 |11 |1 |2 (1|2 |Y |24 (1|1 ][4 |Y|Y|Y|Y[11|Y|Y]|I
PIC16(L)F15324 | (D) | 4 7 (2241512 (12|11 |1 |21 [2 Y |24({1|1[4|Y|Y|[Y|Y|21]|Y|Y]|I
PIC16(L)F15325 ((B)| 8 |14 (2241024 |12 |11 (1 (2 |1 [ 2 |Y (24 |1 |14 (Y|Y|Y|Y |21 |Y|Y[|I
PIC16(L)F15344 |(D)| 4 | 7 |224] 512 18|17 1212y 2a[ 11 ]a|Y|Y|[Y|[Y|2n]Y]|Y]]
PIC16(L)F15345 |(B)| 8 | 14 |224|1024| 18 (17 |1 |2 (1 [ 2 |Y (24 (1|1 [4|Y|[Y|[Y|Y|[21|Y|Y | I
PIC16(L)F15354 |(A)| 4 7 1224|512 |25 |24 |1 |2 (1|2 |Y (241 ]|1|4(Y|Y|Y|Y|22]|Y]|Y]|I
PIC16(L)F15355 |(A)| 8 |14 ({224|1024 |25 (24 (1 (2 (1|2 |Y (24 |1 |14 (Y|Y|Y|Y|22|Y|Y][|I
PIC16(L)F15356 |(E) | 16 | 28 |224|2048| 25 (24 |1 |2 (1|2 |Y (24 (1|1 [4|Y|[Y|[Y|Y|[22|Y|Y]|I
PIC16(L)F15375 ((E)| 8 |14 ({224|1024|36 |35 (1 (2 (1|2 |Y (24 |1 |14 [Y|Y|Y|Y|22|Y|Y][|I
PIC16(L)F15376 |(E)| 16 | 28 [224|2048 |36 (35 (1 (2 (1|2 |Y (24 |1 |14 (Y|Y|Y|Y|22|Y|Y[|I
PIC16(L)F15385 |(E) | 8 | 14 1224|1024 |44 (43 |1 |2 (1 [ 2 |Y (24 (1|1 [4|Y|[Y|[Y|Y|[22|Y|Y]|I
PIC16(L)F15386 |(E)| 16 | 28 [224|2048 |44 (43 (1 (2 (1|2 |Y (24 |1 |14 (Y|Y|Y|Y|22|Y|Y[|I

Note 1:

Data Sheet Index:
A: DS40001853

| - Debugging integrated on chip.

PIC16(L)F15354/5 Data Sheet, 28-Pin
PIC16(L)F15325/45 Data Sheet, 14/20-Pin

PIC16

PIC16(L)F15324/44 Data Sheet, 14/20-Pin
PIC16(L)F15356/75/76/85/86 Data Sheet, 28/40/48-Pin

(
(
(L)F15313/23 Data Sheet, 8/14-Pin
(
(

B: DS40001865

C: DS40001897

D: DS40001889

E: DS40001866
Note:

For other small form-factor package availability and marking information, visit www.microchip.com/packaging or
contact your local sales office.
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TABLE 2: PACKAGES

Device

PDIP

SOIC

UDFN

TSSOP

VQFN/UQFN
(4x4)

PIC16(L)F15313

PIC16(L)F15323
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PIC16(L)F15313/23

PIN DIAGRAMS

8-PIN PDIP, SOIC, UDFN N\
VDD [] 1 e 8 []Vss
RA5[]2 © 7 [] RAO/ICSPDAT
_ RAa[]s g 6 [] RA1/ICSPCLK
VPP/MCLR/RA3 [ 4 o 5 [1RA2
o
Note: See Table 3 for location of all peripheral functions.
14-PIN PDIP, SOIC, TSSOP voo [ N 14[] vss
RA5 []2 § 13[] RAO/ICSPDAT
RA4 3 Ly 12[] RA1/ICSPCLK
VPPIMCLRRA3[]4 %  11[1RA2
RC5[]5 g 100 Rco
RC4[]6 o 9[] RC1
RC3[]7 o 8[] RC2
Note: See Table 4 for location of all peripheral functions.
16-PIN VQFN/UQFN (4X4) 200 8
>Szz>
° 16151413
RA5] 1 12 | RAO/ICSPDAT
RA4] 2  pic16(L)F15323 11 IRA1T/ICSPCLK
MCLR/VPP/RA3| 3 10 | RA2
RC5] 4 9 |RCO
5678
3385
YXxx

Note 1: See Table 4 for location of all peripheral functions.
2: Itis recommended that the exposed bottom pad be connected to Vss.
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PIN ALLOCATION TABLES

TABLE 3 8-PIN ALLOCATION TABLE (PIC16(L)F15313)
)
o @ S
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©
RAO 7 ANAO — C1INO+ — DAC10UT — — — — — — TX1/ cLciNnz™ — IOCAO | Y | ICSPDAT
ck1
RA1 6 ANA1 VREF+ | C1INO- — DAC1REF+ | TOCKIM — — — SCK14) — RX1/ | CLCIN2(D | — IOCA1 | Y | ICSPCLK
scL1t4) pT1M
RA2 5 ANA2 — — — — — — — cwG1IN® | spa1t4) | zcD1 — — — INT® | Y —
spi1 IOCA2
RA3 4 — — — — — — — — — ss1th — — CLCINO™D | — IOCA3 | Y | MCLR
VPP
RA4 3 ANA4 — C1IN1- — — 716" — — — — — — — — IOCA4 | Y | CLKOUT
0SscC2
RA5 2 ANA5 — — — — T1cKIM | ccp1® — — — — — CLCINT™D | — IOCA5 | Y | CLKIN
ADACT( T2iIN® | cep2th) 0sC1
EIN
VDD — — — — — — — — — — — — — — — — VDD
Vss 8 — — — — — — — — — — — — — — — — Vss
— — — C10UT | NCO10UT — TMRO CCP1 PWM3OUT | CWG1A SDO1 — DT1®) | CLC10UT | CLKR — — —
ouT® — — — — — — — CCP2 PWM40OUT | CWG1B SCK1 — CK1 CLC20UT — — — —
— — — — — — — — PWM50UT | CWG1C | scL1G4) — TX1 |CLC30UT| — — — —
— — — — — — — — PWM6OUT | CWG1D | SDA1G4 — — CLC40UT | — — — —
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx pins.
2: Al digital output signals shown in this row are PPS re-mappable. These signals may be mapped to output onto one of several PORTx pin options.
3: This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and PPS output registers.
4:  These pins are configured for 12c logic levels. PPS assignments to the other pins will operate, but input logic levels will be standard TTL/ST as selected by the INLVL register, instead of the 12c

specific or SMBUS input buffer thresholds.
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TABLE 4: 14/16-PIN ALLOCATION TABLE (PIC16(L)F15323)
o
[]
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RAO | 13 | 12 ANAO — C1INO+ — DAC10UT — — — — — — — — — I0CAOQ Y | ICSPDAT
RA1 12| 1 ANA1 VREF+ | C1INO- — DAC1REF+ | TOCKI™ — — — — — — — — I0CA1 Y | ICSPCLK
C2INO-
RA2 | 11 | 10 | ANA2 — — — — — — — CcwG1INM — ZCD1 — — — INTD | Y —
I0CA2
RA3 4 3 — — — — — — — — — — — — — — I0CA3 Y MCLR
VPP
RA4 | 3| 2| ANA4 | — — — — T1G6M — — — — — — — — | 10cA4 | Y | CLKOUT
0sc2
RA5 | 2 | 1 | ANA5 — — — — T1CKIM — — — — — CLCIN3™ | — IOCA5 | Y | CLKIN
T2IN OScC1
EIN
RCO | 10| 9 | ANCO — | caiNo+ — = = — — — sck1 — — — — locco | Y —
scLit4
RC1 | 9 | 8 | ANC1 — | C1INt- — — — — — — sbAa1tA | — CcLCIN2() | — locct | Y —
C2IN1- sbih
RC2 8 7 ANC2 — C1IN2- — — — — — — — — — — — l0CC2 Y —
C2IN2-
RC3 | 7 | 6 | ANC3 — | C1IN3- — — — | ccp2® — — 55100 — — cLciNno™® | — | 1oces | Y —
C2IN3-
RC4 | 6 | 5 | ANC4 — — — — — — — — — — X1 cLCIN1 — loccs | Y —
cK1t
RC5 | 5| 4 | ANC5 — — — — — ccp1 — — — — Rx11 — — loccs | Y —
pT1
vop | 1 |16 = = = = = = = = — — — — = — = = VDD
Vvss | 14| 13 — — — — — — — — — — — — — — — — Vss
Note 1:  Thisis a PPS re-mappable input signal. The input function may be moved from the default location shown to one of several other PORTx pins.
2:  All digital output signals shown in this row are PPS re-mappable. These signals may be mapped to output onto one of several PORTx pin options.
3:  This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and PPS output registers.
4:  These pins are configured for 1’c logic levels. PPS assignments to the other pins will operate, but input logic levels will be standard TTL/ST as selected by the INLVL register, instead of the 12c specific or

SMBUS input buffer thresholds.
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TABLE 4: 14/16-PIN ALLOCATION TABLE (PIC16(L)F15323) (CONTINUED)
o
[o]
2| g
5|3 g g 0 e 2 | o
~ ol 2 c © 14 o 14 14 ©
S (2/5] 8 | 8| 8| 8 | & | g | & | §E | & | g |8 & | ¢ |x| g |2 @
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g2
3
out®| — — — C10UT | NCO10UT — TMRO CCP1 | PWM3OUT | CWG1A SDO1 — D710 CLC10UT | CLKR — — —
— | = — — C20UT — — — CCP2 | PWM4OUT | CWG1B SCK1 — CK1 CLC20UT — — — —
— | = — — — — — — — |PWMsOUT| cwGiC | scLi®4 | — X1 CLC30UT | — — — —
— | = — — — — — — — | PWM6OUT| CWG1D | SDA1G4 | — — cLc4ouT | — — — —
Note 1: Thisis a PPS re-mappable input signal. The input function may be moved from the default location shown to one of several other PORTx pins.
2:  All digital output signals shown in this row are PPS re-mappable. These signals may be mapped to output onto one of several PORTx pin options.
3: This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and PPS output registers.
4:  These pins are configured for 1°C logic levels. PPS assignments to the other pins will operate, but input logic levels will be standard TTL/ST as selected by the INLVL register, instead of the 1’c specific or

SMBUS input buffer thresholds.
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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.
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1.0 DEVICE OVERVIEW

The PIC16(L)F15313/23 are described within this data
sheet. The PIC16(L)F15313/23 devices are available in
8-pin PDIP/SOIC/UDFN, 14-pin PDIP/SOIC/TSSOP
and 16-pin VQFN/UQFN packages. Figure 1-1 and
Figure 1-2 show the block diagrams of the
PIC16(L)F15313/23 devices. Table 1-2 and Table 1-3
show the pinout descriptions.

Reference Table 1-1 for peripherals available per device.

TABLE 1-1: DEVICE PERIPHERAL

SUMMARY
el g
33
- | ~
Peripheral Ii Ii
O | ©
oo
oo
Analog-to-Digital Converter o | o
Digital-to-Analog Converter (DAC1) o | o
Fixed Voltage Reference (FVR) o | o
Numerically Controlled Oscillator (NCO1) o | o
Temperature Indicator Module (TIM) o | o
Zero-Cross Detect (ZCD1) o | o
Capture/Compare/PWM Modules (CCP)
CCP1| e | @
CCP2| o | @
Comparator Module (Cx)
Cl| e | @
C2 .
Configurable Logic Cell (CLC)
CLC1| o | @
CLC2| o | @
CLC3| o | @
CLC4| o | @
Complementary Waveform Generator (CWG)
| cwet]e]e
Enhanced Universal Synchronous/Asynchronous
Receiver/Transmitter (EUSART)
| EusART1] o | »
Host Synchronous Serial Ports (MSSP)
| wsspi]e]e
Pulse-Width Modulator (PWM)
PWM3| e | @
PWM4 | e | @
PWM5| e |
PWME | o | o
Timers
TimerQ | o | o
Timer1 | o | o
Timer2 | o | o

© 2017-2022 Microchip Technology Inc. and its subsidiaries
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1.1 Register and Bit Naming
Conventions

1.1.1 REGISTER NAMES

When there are multiple instances of the same
peripheral in a device, the peripheral control registers
will be depicted as the concatenation of a peripheral
identifier, peripheral instance, and control identifier.
The control registers section will show just one
instance of all the register names with an ‘x’ in the place
of the peripheral instance number. This naming
convention may also be applied to peripherals when
there is only one instance of that peripheral in the
device to maintain compatibility with other devices in
the family that contain more than one.

1.1.2 BIT NAMES
There are two variants for bit names:

» Short name: Bit function abbreviation
* Long name: Peripheral abbreviation + short name

1.1.2.1 Short Bit Names

Short bit names are an abbreviation for the bit function.
For example, some peripherals are enabled with the
EN bit. The bit names shown in the registers are the
short name variant.

Short bit names are useful when accessing bits in C
programs. The general format for accessing bits by the
short name is RegisterNamebits.ShortName. For
example, the enable bit, EN, in the COG1CONO regis-
ter can be set in C programs with the instruction
COG1CONQObits.EN = 1.

Short names are generally not useful in assembly
programs because the same name may be used by
different peripherals in different bit positions. When this
occurs, during the include file generation, all instances
of that short bit name are appended with an underscore
plus the name of the register in which the bit resides to
avoid naming contentions.

1.1.2.2 Long Bit Names

Long bit names are constructed by adding a peripheral
abbreviation prefix to the short name. The prefix is
unique to the peripheral thereby making every long bit
name unique. The long bit name for the COG1 enable
bit is the COG1 prefix, G1, appended with the enable
bit short name, EN, resulting in the unique bit name
G1EN.

Long bit names are useful in both C and assembly pro-
grams. For example, in C the COG1CONO enable bit
can be set with the G1IEN = 1 instruction. In assembly,
this bit can be set with the BSF COG1CONO,G1EN
instruction.

1.1.2.3 Bit Fields

Bit fields are two or more adjacent bits in the same
register. Bit fields adhere only to the short bit naming
convention. For example, the three Least Significant
bits of the COG1CONO register contain the mode
control bits. The short name for this field is MD. There
is no long bit name variant. Bit field access is only
possible in C programs. The following example
demonstrates a C program instruction for setting the
COGH1 to the Push-Pull mode:

COG1CONQObits.MD = 0x5;

Individual bits in a bit field can also be accessed with
long and short bit names. Each bit is the field name
appended with the number of the bit position within the
field. For example, the Most Significant mode bit has
the short bit name MD2 and the long bit name is
G1MD2. The following two examples demonstrate
assembly program sequences for setting the COG1 to
Push-Pull mode:

Example 1:

MOVLW ~ (1<<G1MD1)
ANDWF COGLCONO, F
MOVLW 1<<GI1MD2 | 1<<G1MDO
IORWEF COG1CONO, F

Example 2:
BSF COG1CONO, G1MD2
BCF COG1CONO, G1MD1

BSF COG1CONO, GIMDO

1.1.3 REGISTER AND BIT NAMING
EXCEPTIONS

1.1.3.1 Status, Interrupt, and Mirror Bits

Status, interrupt enables, interrupt flags, and mirror bits
are contained in registers that span more than one
peripheral. In these cases, the bit name shown is
unique so there is no prefix or short name variant.

1.1.3.2 Legacy Peripherals

There are some peripherals that do not strictly adhere
to these naming conventions. Peripherals that have
existed for many years and are present in almost every
device are the exceptions. These exceptions were
necessary to limit the adverse impact of the new
conventions on legacy code. Peripherals that do
adhere to the new convention will include a table in the
registers section indicating the long name prefix for
each peripheral instance. Peripherals that fall into the
exception category will not have this table. These
peripherals include, but are not limited to, the following:

+ EUSART
« MSSP

© 2017-2022 Microchip Technology Inc. and its subsidiaries
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FIGURE 1-1:

PIC16(L)F15313 BLOCK DIAGRAM
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Note 1: See applicable chapters for more information on peripherals.
2: See Table 1-1 for peripherals available on specific devices.
3: See Figure 3-1.
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FIGURE 1-2:
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Note 1: See applicable chapters for more information on peripherals.

2: See Table 1-1 for peripherals available on specific devices.
3: See Figure 3-1.
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PIC16(L)F15313/23

TABLE 1-2: PIC16(L)F15313 PINOUT DESCRIPTION

. Input L
Name Function Type Output Type Description
RAO/ANAO/C1INO+/DACT1OUT/TX1/ RAO TTL/ST CMOS/OD General purpose I/0.
CcK1M/CLCIN3M/ICSPDAT/IIOCAO
ANAO AN — ADC Channel AO input.
C1INO+ AN — Comparator 1 positive input.
DAC10UT — AN Digital-to-Analog Converter output.
X1 — CMOS EUSART1 asynchronous transmit.
ck1M TTLST CMOS/OD | EUSART1 synchronous mode clock input/output.
CLCIN3(™M TTL/ST — Configurable Logic Cell source input.
P . P : .
ICSPDAT ST CcMOS In-Circuit Serial Programming™ and debugging data input/
output.
I0CAO0 TTL/ST — Interrupt-on-change input.
RA1/ANA1/VREF+/C1INO-/DAC1REF+/ RA1 TTL/ST CMOS/OD General purpose 1/0.
TocKIM/sck14scL1t4Rx1/
DT1M/cLCIN2M/ICSPCLK/IOCA1 ANA1 AN — ADC Channel A1 input.
VREF+ AN — External ADC and/or DAC positive reference input.
C1INO- AN — Comparator 1 negative input.
DAC1REF+ TTL/ST AN DAC positive reference.
TocKIM TTL/ST — Timer0 clock input.
SCK14 12c oD 12C, OD, MSSP1 I2C input/output.
scL14 TTUST CMOS/OD MSSP1 SPI clock |npgtj0utput (default input location, SCK1
is a PPS remappable input and output).
RX1 TTL/ST — EUSART1 Asynchronous mode receiver data input.
pT1(M TTLST CMOS/OD | EUSART1 Synchronous mode data input/output.
cLcin2 TTL/ST — Configurable Logic Cell source input.
ICSPCLK ST — In-Circuit Serial Programming™ and debugging clock input.
I0CA1 TTL/ST — Interrupt-on-change input.
RA2/ANA2/CWG1IN()/SDA1(1:4) RA2 TTL/ST CMOS/OD | General purpose I/O.
spI1Mzcp1INT10CcA2
ANA2 AN — ADC Channel A2 input.
CWG1INM TTL/ST — Complementary Waveform Generator 1 input.
SDA1(14) 12c oD MSSP1 I2C serial data input/output.
spi TTL/ST — MSSP1 SPI serial data input.
7CD1 AN AN Zero-Cross Detect input pin (with constant current sink/
source).
INT(D TTL/ST — External interrupt request input.
I0CA2 TTL/ST — Interrupt-on-change 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 I’C = Schmitt Trigger input with 12c

HV High Voltage XTAL Crystal levels
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

pins. Refer to Table 15-3 for details on which PORT pins may be used for this signal.

2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 15-3.

3:  This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and
PPS output registers.

4:  These pins are configured for 12c logic levels. PPS assignments to the other pins (e.g., RA5) will operate, but input logic levels will be
standard TTL/ST, as selected by the INLVL register, instead of the I2C specific or SMBus input buffer thresholds.
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TABLE 1-2: PIC16(L)F15313 PINOUT DESCRIPTION (CONTINUED)

Name Function I_Ir_lyppu: Output Type Description
RA3/SS1M/cLCINO/VPR/MCLR/ RA3 TTL/ST CMOS/OD General purpose /0.
10CA3 ss1M TTL/ST — MSSP1 SPI client select input.
cLCINo™ TTLST — Configurable Logic Cell source input.
VppP HV — ICSP™ High-Voltage Programming mode entry input.
MCLR ST — Master clear input with internal weak pull up resistor.
I0CA3 TTL/ST — Interrupt-on-change input.
gggg’l\g\éﬁ IN1-/T1GM/CLKOUT/ RA4 TTUST CMOS/OD | General purpose l/O.
ANA4 AN — ADC Channel A4 input.
C1IN1- AN — Comparator 1 negative input.
T16M ST — Timer1 Gate input.
CLKOUT — CMOS/OD Fosc/4 digital output (in non-crystal/resonator modes).
0SC2 o XTAL Eﬁemal Crystal/Resonator (LP, XT, HS modes) driver out-
I0CA4 TTL/ST — Interrupt-on-change input.
RAS/ANAS/ADACT/T1CKIM T2IN(M RA5 TTLUST | CMOS/OD | General purpose I/O.
ccp1ticep2M/cLCINTM/CLKING
OSC1/EIN/IOCA5 ANA5 AN — ADC Channel A5 input.
ADACT(" TTL/ST — ADC Auto-Conversion Trigger input.
T1CcKIM TTLST — Timer1 external digital clock input.
T2INM TTL/ST — Timer2 external input.
cepq TTLST CMOS/OD f(fjerl];;tttigsg.compare/PWM1 (default input location for capture
ccpa TTUST CMOS/OD fCuiz‘gjorﬁg.compare/PWMZ (default input location for capture
CLCIN1(M TTL/ST — Configurable Logic Cell source input.
CLKIN TTL/ST — External digital clock input.
OSC1 XTAL — External Crystal/Resonator (LP, XT, HS modes) driver input.
EIN TTL/ST — External digital clock input.
I0CA5 TTL/ST — Interrupt-on-change input.
VDD VDD Power — Positive supply voltage input.
Vss Vss Power — Ground reference.
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 I’C = Schmitt Trigger input with 12c

HV High Voltage XTAL Crystal levels
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

pins. Refer to Table 15-3 for details on which PORT pins may be used for this signal.

2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 15-3.

3: This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and
PPS output registers.

4: These pins are configured for 12c logic levels. PPS assignments to the other pins (e.g., RA5) will operate, but input logic levels will be
standard TTL/ST, as selected by the INLVL register, instead of the I2C specific or SMBus input buffer thresholds.
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TABLE 1-2: PIC16(L)F15313 PINOUT DESCRIPTION (CONTINUED)

Name Function I_Ir_lyppu: Output Type Description
out® c10UT _ CMOS/OD | Comparator 1 output.
SDO1 — CMOS/OD MSSP1 SPI serial data output.
SCK1 — CMOS/OD MSSP1 SPI serial clock output.
DT1 — CMOS/OD EUSART Synchronous mode data output.
X1 — CMOS/OD EUSART1 Asynchronous mode transmitter data output.
CK1 — CMOS/OD EUSART1 Synchronous mode clock output.
scL1G4 — CMOS/OD | MSSP1 I2C output.
SDA1(34) — CMOS/OD | MSSP1 I2C output.
TMRO — CMOS/OD Timer0 output.
CCP1 — CMOS/OD CCP1 output (compare/PWM functions).
CCP2 — CMOS/OD CCP2 output (compare/PWM functions).
PWM3OUT — CMOS/OD PWM3 output.
PWM40OUT — CMOS/OD PWM4 output.
PWM50UT — CMOS/OD PWMS5 output.
PWM60OUT — CMOS/OD PWM6 output.
CWG1A — CMOS/OD Complementary Waveform Generator 1 output A.
CWG1B — CMOS/OD Complementary Waveform Generator 1 output B.
CWG1C — CMOS/OD Complementary Waveform Generator 1 output C.
CWG1D — CMOS/OD Complementary Waveform Generator 1 output D.
CLC10UT — CMOS/OD Configurable Logic Cell 1 output.
CLC20UT — CMOS/OD Configurable Logic Cell 2 output.
CLC30UT — CMOS/OD Configurable Logic Cell 3 output.
CLC40UT — CMOS/OD Configurable Logic Cell 4 output.
NCO10UT — CMOS/OD Numerically Controller Oscillator output.
CLKR — CMOS/OD Clock Reference module output.
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 ’C = Schmitt Trigger input with 12c

HV = High Voltage XTAL = Crystal levels
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

pins. Refer to Table 15-3 for details on which PORT pins may be used for this signal.

2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 15-3.

3:  This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and
PPS output registers.

4:  These pins are configured for I2C logic levels. PPS assignments to the other pins (e.g., RA5) will operate, but input logic levels will be
standard TTL/ST, as selected by the INLVL register, instead of the 12c specific or SMBus input buffer thresholds.
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TABLE 1-3: PIC16(L)F15323 PINOUT DESCRIPTION

Name Function I.P)?pu: Output Type Description
RAO/ANAO/C1INO+/DAC10UT/ RAO TTL/ST CMOS/OD General purpose /0.
ICSPDAT/IOCAO
ANAO AN — ADC Channel AO input.
C1INO+ AN — Comparator 1 positive input.
DAC10UT — AN Digital-to-Analog Converter output.
ICSPDAT ST CMOS LnJE)il:iuit Serial Programming™ and debugging data input/
I0CAOQ TTL/ST — Interrupt-on-change input.
RA1/ANA1/VREF+/C1INO-/C2INO-/ RA1 TTL/ST CMOS/OD General purpose I/O.
DAC1ReF+TOCKIM/ICSPCLK/IOCA1
ANA1 AN — ADC Channel A1 input.
VREF+ AN — External ADC and/or DAC positive reference input.
C1INO- AN — Comparator 1 negative input.
C2INO- AN — Comparator 2 negative input.
DAC1REF+ TTL/ST AN DAC positive reference.
ToCKIM TTL/ST — Timer0 clock input.
ICSPCLK ST — In-Circuit Serial Programming™ and debugging clock input.
I0CA1 TTL/ST — Interrupt-on-change input.
RA2/ANA2/CWG1INM/ZCD1/INT(MY RA2 TTLST CMOS/OD | General purpose 1/O.
10ch2 ANA2 AN — ADC Channel A2 input.
CWG1IN( TTL/ST — Complementary Waveform Generator 1 input.
7CDA AN AN fg{lcr);g;oss Detect input pin (with constant current sink/
INT(D TTL/ST — External interrupt request input.
I0CA2 TTL/ST — Interrupt-on-change input.
RA3/MCLR/VPP/IOCA3 RA3 TTL/ST CMOS/OD General purpose /0.
MCLR ST — Master clear input with internal weak pull up resistor.
VPP HV — ICSP™ High-Voltage Programming mode entry input.
I0CA3 TTL/ST — Interrupt-on-change input.
IF;A;@NAWG‘”/CLKOUT/osczl RA4 TTLUST | CMOS/OD | General purpose /0.
ANA4 AN — ADC Channel A4 input.
T16M ST — Timer1 Gate input.
CLKOUT — CMOS/OD Fosc/4 digital output (in non-crystal/resonator modes).
0sC2 o XTAL Eﬁernal Crystal/Resonator (LP, XT, HS modes) driver out-
I0CA4 TTL/ST — Interrupt-on-change 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 12c

HV = High Voltage XTAL Crystal levels
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

pins. Refer to Table 15-3 for details on which PORT pins may be used for this signal.

2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 15-3.

3:  This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and
PPS output registers.

4:  These pins are configured for 12c logic levels. PPS assignments to the other pins (e.g., RA5) will operate, but input logic levels will be
standard TTL/ST, as selected by the INLVL register, instead of the I2C specific or SMBus input buffer thresholds.
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TABLE 1-3: PIC16(L)F15323 PINOUT DESCRIPTION (CONTINUED)

Name Function I_Ir_lyppu: Output Type Description
RASIANASITE E.ﬁ'fﬂé’éi's“’“'”?’“” RAS TTLST | CMOS/OD | General purpose I/O.
ANAS5 AN — ADC Channel A5 input.
T1CKIM TTL/IST — Timer1 external digital clock input.
T2IN TTL/ST — Timer2 external input.
CLCIN3( TTL/ST — Configurable Logic Cell source input.
CLKIN TTL/ST — External digital clock input.
OSC1 XTAL — External Crystal/Resonator (LP, XT, HS modes) driver input.
EIN TTL/ST — External digital clock input.
I0CA5 TTL/ST — Interrupt-on-change input.
RCO/ANCO/C2IN0+/SCL1M4sCK1M) RCO TTLST | CMOS/OD | General purpose I/O.
loceo ANCO AN — ADC Channel CO input.
C2INO+ AN — Comparator 2 positive input.
scL1(4) 12c oD 12C, OD, MSSP1 I2C input/output.
I0CCOo TTL/ST — Interrupt-on-change input.
RC1/ANC1/C1IN1-/C2IN1-/SDA1(1:4) RC1 TTL/ST CMOS/OD | General purpose I/O.
spiicLcinaMnocce
ANCA1 AN — ADC Channel C1 input.
C1IN1- AN — Comparator 1 negative input.
C2IN1- AN — Comparator 2 negative input.
SDA114) 1’C oD MSSP1 I2C serial data input/output.
spi TTLST — MSSP1 SPI serial data input.
cLcIN2( TTL/ST — Configurable Logic Cell source input.
10CC1 TTL/ST — Interrupt-on-change input.
RC2/ANC2/C1IN2-/C2IN2-/I0CC2 RC2 TTL/ST CMOS/OD General purpose /0.
ANC2 AN — ADC Channel C2 input.
C1IN2- AN — Comparator 1 negative input.
C2IN2- AN — Comparator 2 negative input.
10CC2 TTL/ST — Interrupt-on-change 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 I’C = Schmitt Trigger input with 12C

HV = High Voltage XTAL Crystal levels
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

pins. Refer to Table 15-3 for details on which PORT pins may be used for this signal.

2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 15-3.

3: This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and
PPS output registers.

4: These pins are configured for 12c logic levels. PPS assignments to the other pins (e.g., RA5) will operate, but input logic levels will be
standard TTL/ST, as selected by the INLVL register, instead of the I2C specific or SMBus input buffer thresholds.

© 2017-2022 Microchip Technology Inc. and its subsidiaries DS40001897D-page 19



PIC16(L)F15313/23

TABLE 1-3: PIC16(L)F15323 PINOUT DESCRIPTION (CONTINUED)

Name Function I_Ir_lyppu: Output Type Description
RC3/ANC3/C1IN3-/C2IN3-/cCcP2(1)/ RC3 TTUST CMOS/OD | General purpose 1/O.
ss1McLcinonoces
ANC3 AN — ADC Channel C3 input.
C1IN3- AN — Comparator 1 positive input.
C2IN3- AN — Comparator 2 positive input.
ccpat) TTUST CMOS/OD f(.;arx]zgjc)r%f:ompare/PWMz (default input location for capture
ss1M TTL/ST — MSSP1 SPI client select input.
cLcINo™ TTL/ST — Configurable Logic Cell source input.
I0CC3 TTL/ST — Interrupt-on-change input.
RC4/ANC4HTX1McK1McLeINT(Y RC4 TTL/ST CMOS/OD General purpose 1/0.
loces ANC4 AN — ADC Channel C4 input.
X1 — CMOS EUSART1 asynchronous transmit.
CLCIN1(M TTL/ST — Configurable Logic Cell source input.
ck1M TTL/ST CMOS/OD EUSART1 synchronous mode clock input/output.
I0CC4 TTL/ST — Interrupt-on-change input.
RC5/ANC5/CCP1M/RX1(DT1(Y RC5 TTUST CMOS/OD | General purpose 1/O.
loces ANC5 AN — ADC Channel C5 input.
ccpit TTUST CMOS/OD gjigi%ﬁ;f:ompare/PWM1 (default input location for capture
Rx1M TTL/ST — EUSART1 Asynchronous mode receiver data input.
pT1 TTL/ST CMOS/OD EUSART1 Synchronous mode data input/output.
I0CC5 TTL/ST — Interrupt-on-change input.
VDD VDD Power — Positive supply voltage input.
Vss Vss Power — Ground reference.
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 I’C = Schmitt Trigger input with 12c

HV High Voltage XTAL = Crystal levels
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

pins. Refer to Table 15-3 for details on which PORT pins may be used for this signal.

2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 15-3.

3:  This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and
PPS output registers.

4: These pins are configured for 12c logic levels. PPS assignments to the other pins (e.g., RA5) will operate, but input logic levels will be
standard TTL/ST, as selected by the INLVL register, instead of the I2C specific or SMBus input buffer thresholds.
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TABLE 1-3: PIC16(L)F15323 PINOUT DESCRIPTION (CONTINUED)

Name Function I_Ir_lyppu: Output Type Description
out® c10UT _ CMOS/OD | Comparator 1 output.
C20UT — CMOS/OD Comparator 2 output.
SDO1 — CMOS/OD MSSP1 SPI serial data output.
SCK1 — CMOS/OD MSSP1 SPI serial clock output.
DT10) — CMOS/OD | EUSART Synchronous mode data output.
X1 — CMOS/OD EUSART1 Asynchronous mode transmitter data output.
CK1 — CMOS/OD EUSART1 Synchronous mode clock output.
scL1G4) — CMOS/OD | MSSP1 I2C output.
SDA134) — CMOS/OD | MSSP1 I2C output.
TMRO — CMOS/OD TimerO output.
CCP1 — CMOS/OD CCP1 output (compare/PWM functions).
CCP2 — CMOS/OD CCP2 output (compare/PWM functions).
PWM30UT — CMOS/OD PWMS3 output.
PWM40OUT — CMOS/OD PWM4 output.
PWM50UT — CMOS/OD PWMS5 output.
PWM6BOUT — CMOS/OD PWM6 output.
CWG1A — CMOS/OD Complementary Waveform Generator 1 output A.
CWG1B — CMOS/OD Complementary Waveform Generator 1 output B.
CWG1C — CMOS/OD Complementary Waveform Generator 1 output C.
CWG1D — CMOS/OD Complementary Waveform Generator 1 output D.
CLC10UT — CMOS/OD Configurable Logic Cell 1 output.
CLC20UT — CMOS/OD Configurable Logic Cell 2 output.
CLC30UT — CMOS/OD Configurable Logic Cell 3 output.
CLC40UT — CMOS/OD Configurable Logic Cell 4 output.
NCO10UT — CMOS/OD Numerically Controller Oscillator output.
CLKR — CMOS/OD Clock Reference module output.
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 I’C = Schmitt Trigger input with 12c
HV = High Voltage XTAL = Crystal levels

Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

pins. Refer to Table 15-3 for details on which PORT pins may be used for this signal.

2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 15-3.

3:  This is a bidirectional signal. For normal module operation, the firmware may map this signal to the same pin in both the PPS input and
PPS output registers.

4:  These pins are configured for 12c logic levels. PPS assignments to the other pins (e.g., RA5) will operate, but input logic levels will be
standard TTL/ST, as selected by the INLVL register, instead of the I2C specific or SMBus input buffer thresholds.
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2.0 GUIDELINES FOR GETTING
STARTED WITH
PIC16(L)F15313/23
MICROCONTROLLERS

21 Basic Connection Requirements

Getting started with the PIC16(L)F15313/23 family of 8-
bit microcontrollers requires attention to a minimal set
of device pin connections before proceeding with
development.

The following pins must always be connected:

« All' VDD and Vss pins
(see Section 2.2 “Power Supply Pins”)
* MCLR pin
(see Section 2.3 “Master Clear (MCLR) Pin”)

These pins must also be connected if they are being
used in the end application:

» ICSPCLK/ICSPDAT pins used for In-Circuit Serial
Programming™ (ICSP™) and debugging purposes
(see Section 2.4 “ICSP™ Pins”)

* OSCI and OSCO pins when an external oscillator
source is used
(see Section 2.5 “External Oscillator Pins”)

Additionally, the following pins may be required:

» VREF+/VREF- pins are used when external voltage
reference for analog modules is implemented

The minimum mandatory connections are shown in
Figure 2-1.

FIGURE 2-1: RECOMMENDED

MINIMUM CONNECTIONS

C2
VDD b }—*
R2
MCLR
IC1

PIC16(L)F153xx

f Vss

Key (all values are recommendations):
C1: 10nF, 16V ceramic

C2: 0.1uF, 16V ceramic

R1: 10 kQ

R2: 100Q to 470Q

2.2 Power Supply Pins

2.21 DECOUPLING CAPACITORS

The use of decoupling capacitors on every pair of
power supply pins (VDD and Vss) is required.

Consider the following criteria when using decoupling
capacitors:

» Value and type of capacitor: A0.1 uF (100 nF),
10-25V capacitor is recommended. The capacitor
must be a low-ESR device, with a resonance
frequency in the range of 200 MHz and higher.
Ceramic capacitors are recommended.

* Placement on the printed circuit board: The
decoupling capacitors need to be placed as close
to the pins as possible. It is recommended to
place the capacitors on the same side of the
board as the device. If space is constricted, the
capacitor can be placed on another layer on the
PCB using a via; however, ensure that the trace
length from the pin to the capacitor is no greater
than 0.25 inch (6 mm).

» Handling high-frequency noise: If the board is
experiencing high-frequency noise (upward of
tens of MHz), add a second ceramic type capaci-
tor in parallel to the above described decoupling
capacitor. The value of the second capacitor can
be in the range of 0.01 pF to 0.001 uF. Place this
second capacitor next to each primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible
(e.g., 0.1 pF in parallel with 0.001 pF).

* Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first,
and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum, thereby reducing PCB trace
inductance.

222 TANK CAPACITORS

On boards with power traces running longer than
six inches in length, it is suggested to use a tank capac-
itor for integrated circuits, including microcontrollers, to
supply a local power source. The value of the tank
capacitor may be determined based on the trace resis-
tance that connects the power supply source to the
device, and the maximum current drawn by the device
in the application. In other words, select the tank capac-
itor so that it meets the acceptable voltage sag at the
device. Typical values range from 4.7 uF to 47 pF.
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2.3 Master Clear (MCLR) Pin

The MCLR pin provides two specific device
functions: Device Reset, and Device Programming
and Debugging. If programming and debugging are
not required in the end application, a direct
connection to VDD may be all that is required. The
addition of other components, to help increase the
application’s resistance to spurious Resets from
voltage sags, may be Dbeneficial. A typical
configuration is shown in Figure 2-1. Other circuit
designs may be implemented, depending on the
application’s requirements.

During programming and debugging, the resistance
and capacitance that can be added to the pin must
be considered. Device programmers and debuggers
drive the MCLR pin. Consequently, specific voltage
levels (VIH and VIL) and fast signal transitions must
not be adversely affected. Therefore, specific values
of R1 and C1 will need to be adjusted based on the
application and PCB requirements. For example, it is
recommended that the capacitor, C1, be isolated
from the MCLR pin during programming and
debugging operations by using a jumper (Figure 2-2).
The jumper is replaced for normal run-time
operations.

Any components associated with the MCLR pin must
be placed within 0.25 inch (6 mm) of the pin.

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
R1
R2
MCLR
P PIC16(L)F153xx

C1

I o

Note 1: R1< 10kQ is recommended. A suggested
starting value is 10 kQ. Ensure that the
MCLR pin VIH and VIL specifications are met.

2: R2< 470Q will limit any current flowing into
MCLR from the external capacitor, C1, in the
event of MCLR pin breakdown, due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR pin

VIH and VIL specifications are met.

2.4 ICSP™ Pins

The ICSPCLK and ICSPDAT pins are used for In-Cir-
cuit Serial Programming™ (ICSP™) and debugging
purposes. It is recommended to keep the trace length
between the ICSP connector and the ICSP pins on the
device as short as possible. If the ICSP connector is
expected to experience an ESD event, a series resistor
is recommended, with the value in the range of a few
tens of ohms, not to exceed 100Q.

Pull-up resistors, series diodes and capacitors on the
ICSPCLK and ICSPDAT pins are not recommended as
they will interfere with the programmer/debugger com-
munications to the device. If such discrete components
are an application requirement, they must be removed
from the circuit during programming and debugging.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the respective
device Flash programming specification for information
on capacitive loading limits, and pin input voltage high
(VIH) and input low (VIL) requirements.

For device emulation, ensure that the “Communication
Channel Select” (i.e., ICSPCLK/ICSPDAT pins),
programmed into the device, matches the physical
connections for the ICSP to the Microchip debugger/
emulator tool.

For more information on available Microchip
development tools connection requirements, refer to
Section 39.0 “Development Support”.
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2.5 External Oscillator Pins

Many microcontrollers have options for at least two
oscillators: a high-frequency primary oscillator and a
low-frequency  secondary oscillator (refer to
Section 9.0 “Oscillator Module (with Fail-Safe
Clock Monitor)” for details). The PIC16(L)F15313/23
devices do not have a secondary oscillator.

The oscillator circuit must be placed on the same side
of the board as the device. Place the oscillator circuit
close to the respective oscillator pins with no more
than 0.5inch (12mm) between the circuit
components and the pins. The load capacitors must
be placed next to the oscillator itself, on the same side
of the board.

Use a grounded copper pour around the oscillator cir-
cuit to isolate it from surrounding circuits. The
grounded copper pour must be routed directly to the
MCU ground. Do not run any signal traces or power
traces inside the ground pour. Also, if using a two-sided
board, avoid any traces on the other side of the board
where the crystal is placed.

Layout suggestions are shown in Figure 2-3. In-line
packages may be handled with a single-sided layout
that completely encompasses the oscillator pins. With
fine-pitch packages, it is not always possible to com-
pletely surround the pins and components. A suitable
solution is to tie the broken guard sections to a mirrored
ground layer. In all cases, the guard trace(s) must be
returned to ground.

In planning the application’s routing and I/O assign-
ments, ensure that adjacent port pins, and other
signals in close proximity to the oscillator, are benign
(i.e., free of high frequencies, short rise and fall times,
and other similar noise).

For additional information and design guidance on
oscillator circuits, refer to these Microchip Application
Notes, available at the corporate website
(www.microchip.com):

» ANB826, “Crystal Oscillator Basics and Crystal
Selection for rfPIC™ and PICmicro® Devices”
*« AN849, “Basic PICmicro® Oscillator Design”

« AN943, “Practical PICmicro® Oscillator Analysis
and Design”

* AN949, “Making Your Oscillator Work”

2.6 Unused I/Os

Unused /O pins may be configured as outputs and
driven to a logic low state. Alternatively, connect a 1 kQ
to 10 kQ resistor to Vss on unused pins and drive the
output to logic low.
FIGURE 2-3: SUGGESTED
PLACEMENT OF THE
OSCILLATOR CIRCUIT

Single-Sided and In-Line Layouts:

Copper Pour
(tied to ground)

Primary Oscillator
Crystal

DEVICE PINS
X

Primary
Oscillator

C1

=y
X
=y

X

Cc2

Seconda(r)y Oscillator|
(SOSC)

Crystal
SOSC: C2

Fine-Pitch (Dual-Sided) Layouts:

Top Layer Copper Pour
(tied to ground)

Bottom Layer

Copper Pour — g
(tied to ground)

0OSCO

Cc2

Oscillator
Crystal

GND

C1

OSCI

DEVICE PINS
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3.0

ENHANCED MID-RANGE CPU

This family of devices contains an enhanced mid-range
8-bit CPU core. The CPU has 48 instructions. Interrupt
capability includes automatic context saving.

The hardware stack is 16-levels deep and has
Overflow and Underflow Reset capability. Direct,
Indirect, and Relative Addressing modes are available.
Two File Select Registers (FSRs) provide the ability to
read program and data memory.

FIGURE 3-1: CORE DATA PATH DIAGRAM
15 Configuration
(T e —— Data Bus 8
Program Counter =
i
]
Flash
Program \ y
Memory
16-Level Stack RAM
> (15-bit)
14 3
Prggram L Program Memory 12 RAM Addr
us » Read (PMR)
Y
Instruction Reg Addr MUX
+ 4 indirect 4
Direct Addr 7 12 Addr
5 12
BSR RegT
15
FSRO Reg
15 ‘ FSR1 Reg ‘4
—» STATUS Reg }4—
8
y 3
Instruction Power-up
Decode and = > Timer
Control Power-on
Reset 8 ALU
Watchdog
CLKIN [X}—— o Timer
Tlmlng - > Brown-out Y
CLKOUT [X}—— Generation Reset W Reg
Internal
Oscillator VoD Vss
Block

© 2017-2022 Microchip Technology Inc. and its subsidiaries

DS40001897D-page 25



PIC16(L)F15313/23

3.1 Automatic Interrupt Context
Saving

During interrupts, certain registers are automatically
saved in shadow registers and restored when returning
from the interrupt. This saves stack space and user
code. See Section 10.5 “Automatic Context Saving”
for more information.

3.2 16-Level Stack with Overflow and
Underflow

These devices have a hardware stack memory 15 bits
wide and 16 words deep. A Stack Overflow or
Underflow will set the appropriate bit (STKOVF or
STKUNF) in the PCONO register, and if enabled, will
cause a software Reset. See Section 4.5 “Stack” for
more details.

3.3 File Select Registers

There are two 16-bit File Select Registers (FSR). FSRs
can access all file registers and program memory,
which allows one Data Pointer for all memory. When an
FSR points to program memory, there is one additional
instruction cycle in instructions using INDF to allow the
data to be fetched. General purpose memory can also
be addressed linearly, providing the ability to access
contiguous data larger than 80 bytes. See Section 4.6
“Indirect Addressing” for more details.

34 Instruction Set

There are 48 instructions for the enhanced mid-range
CPU to support the features of the CPU. See
Section 36.0 “Instruction Set Summary” for more
details.
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40 MEMORY ORGANIZATION

These devices contain the following types of memory:

* Program Memory
- Configuration Words
- Device ID
- UserID
- Program Flash Memory
- Device Information Area (DIA)
- Device Configuration Information (DCI)
- Revision ID
+ Data Memory
- Core Registers
- Special Function Registers
- General Purpose RAM
- Common RAM

The following features are associated with access and

control of program memory and data memory:
* PCL and PCLATH

» Stack

* Indirect Addressing

* NVMREG access

TABLE 4-1: DEVICE SIZES AND ADDRESSES

4.1 Program Memory Organization

The enhanced mid-range core has a 15-bit program
counter capable of addressing 32K x 14 program
memory space. Table 4-1 shows the memory sizes
implemented. The Reset vector is at 0000h and the
interrupt vector is at 0004h (see Figure 4-1).

Device Program Memory Size (Words)

Last Program Memory Address

PIC16(L)F15313/23

07FFh
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FIGURE 4-1: PROGRAM MEMORY MAP
AND STACK FOR
PIC16(L)F15313/23

PC<14:0> |
CALL, CALLW A
RETURN, RETLW 15
Interrupt, RETFIE \
Stack Level 0
Stack Level 1
Stack Level 15
Reset Vector 0000h
: -
Interrupt Vector 0004h
On-chip 0005h
Program Page 0
Memory 07FFh

Rollover to Page 0 0800h

Rollover to Page 0 7FFFh

411 READING PROGRAM MEMORY AS
DATA

There are three methods of accessing constants in
program memory. The first method is to use tables of
RETLW instructions. The second method is to set an
FSR to point to the program memory. The third method
is to use the NVMREG interface to access the program
memory. For an example of NVMREG interface use,
reference Section 13.3, NVMREG Access.

4111 RETLW Instruction

The RETLW instruction can be used to provide access
to tables of constants. The recommended way to create
such a table is shown in Example 4-1.

EXAMPLE 4-1: RETLW INSTRUCTION
constants
BRW ;Add Index in W to

;program counter to
;select data
; Index0 data
;Indexl data

RETLW DATAOQ
RETLW DATAl
RETLW DATAZ2
RETLW DATA3

my function
;.. LOTS OF CODE..
MOVLW DATA_ INDEX
call constants
;.. THE CONSTANT IS IN W

The BRW instruction makes this type of table very
simple to implement.

41.1.2 Indirect Read with FSR

The program memory can be accessed as data by
setting bit 7 of an FSRxH register and reading the
matching INDFx register. The MOVIW instruction will
place the lower eight bits of the addressed word in the
W register. Writes to the program memory cannot be
performed via the INDF registers. Instructions that read
the program memory via the FSR require one extra
instruction cycle to complete. Example 4-2
demonstrates reading the program memory via an
FSR.
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The HIGH directive will set bit 7 if a label points to a
location in the program memory. This applies to the
assembly code Example 4-2 shown below.
EXAMPLE 4-2: ACCESSING PROGRAM
MEMORY VIA FSR

constants
RETLW DATAO
RETLW DATAl
RETLW DATA2
RETLW DATA3

my function
;.. LOTS OF CODE..
MOVLW LOW constants
MOVWEF FSR1L
MOVLW HIGH constants
MOVWE  FSR1H
MOVIW O[FSR1]

; THE PROGRAM MEMORY IS IN W

; Index0 data
; Indexl data

4.2 Memory Access Partition (MAP)

User Flash is partitioned into:

» Application Block

« Boot Block, and

» Storage Area Flash (SAF) Block

The user can allocate the memory usage by setting
the BBEN bit, selecting the size of the partition defined
by BBSIZE[2:0] bits and enabling the Storage Area
Flash by the SAFEN bit of the Configuration Word
(see Register 5-4). Refer to Table 4-2 for the different
user Flash memory partitions.

421 APPLICATION BLOCK

Default settings of the Configuration bits (BBEN = 1
and SAFEN = 1) assign all memory in the user Flash
area to the Application Block.

422 BOOT BLOCK

If BBEN = 0, the Boot Block is enabled and a specific
address range is alloted as the Boot Block based on
the value of the BBSIZE bits of Configuration Word
(Register 5-4) and the sizes provided in .

423 STORAGE AREA FLASH

Storage Area Flash (SAF) is enabled by clearing the
SAFEN bit of the Configuration Word in Register 5-4. If
enabled, the SAF block is placed at the end of memory
and spans 128 words. If the Storage Area Flash (SAF)
is enabled, the SAF area is not available for program
execution.

424 MEMORY WRITE PROTECTION

All the memory blocks have corresponding write
protection fuses WRTAPP, WRTB and WRTC bits in
the Configuration Word 4 (Register 5-4). If
write-protected locations are written from NVMCON
registers, memory is not changed and the WRERR bit
defined in Register 12-5 is set as explained in
Section 13.3.8 “WRERR Bit”.

4.2.5 MEMORY VIOLATION

A Memory Execution Violation Reset occurs while
executing an instruction that has been fetched from
outside a valid execution area, clearing the MEMV bit.
Refer to Section 8.12 “Memory Execution Violation”
for the available valid program execution areas and the
PCONT1 register definition (Register 8-3) for MEMV bit
conditions.
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TABLE 4-2: MEMORY ACCESS PARTITION
Partition
REG Address BBEN =1 BBEN =1 BBEN =0 BBEN = 0
SAFEN =1 SAFEN =0 SAFEN =1 SAFEN =0
00 0000h
°e (4) 4)
Last Boot Block Memory BOOT BLOCK BOOT BLOCK
Address
APPLICATION
Last Boot BI?():k Memory BLOCK@
1
Address + 1 APPLICATION
PFM |°°° APPLICATION BLOCK
Last Program Memory BLOCK®
Address - 80h APPLICATION
Last Program Memory BLOCK®)
Address - 7Fh(?)
oo SAF@4 SAF@4
Last Program Memory
Address
CONFIG | Config Memory Address(®) CONFIG
Note 1: Last Boot Block Memory Address is based on BBSIZE<2:0> given in Table 5-1.

2: Last Program Memory Address is the Flash size given in Table 4-1.

3: Config Memory Address are the address locations of the Configuration Words given in Table 13-2.

4: Each memory block has a corresponding write protection fuse defined by the WRTAPP, WRTB and WRTC

bits in the Configuration Word (Register 5-4).

© 2017-2022 Microchip Technology Inc. and its subsidiaries

DS40001897D-page 30




PIC16(L)F15313/23

4.3 Data Memory Organization

The data memory is partitioned into 64 memory banks
with 128 bytes in each bank. Each bank consists of:

* 12 core registers

» Up to 100 Special Function Registers (SFR)

» Up to 80 bytes of General Purpose RAM (GPR)

* 16 bytes of common RAM

FIGURE 4-2: BANKED MEMORY
PARTITIONING

7-bit Bank Offset Memory Region
00h

Core Registers

(12 bytes)
0Bh
0Ch
Special Function Registers(1)
(up to 100 bytes maximum)
1Fh
20h
General Purpose RAM
(80 bytes maximum)

6Fh
70h

Common RAM

(16 bytes)
7Fh
Note 1: This table shows the address for an example
bank with 20 Bytes of SFRs only.

4.3.1 BANK SELECTION

The active bank is selected by writing the bank number
into the Bank Select Register (BSR). All data memory
can be accessed either directly (via instructions that
use the file registers) or indirectly via the two File Select
Registers (FSR). See Section 4.6 “Indirect
Addressing” for more information.

Data memory uses a 13-bit address. The upper six bits
of the address define the Bank address and the lower
seven bits select the registers/RAM in that bank.

432 CORE REGISTERS

The core registers contain the registers that directly
affect the basic operation. The core registers occupy
the first 12 addresses of every data memory bank
(addresses x00h/x08h through x0Bh/x8Bh). These
registers are listed below in Table 4-3.

TABLE 4-3: CORE REGISTERS
Addresses BANKXx
x00h or x80h INDFO
x01h or x81h INDF1
x02h or x82h PCL
x03h or x83h STATUS
x04h or x84h FSROL
x05h or x85h FSROH
x06h or x86h FSR1L
x07h or x87h FSR1H
x08h or x88h BSR
x09h or x89h WREG
x0Ah or x8Ah PCLATH
x0Bh or x8Bh INTCON
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4.3.2.1 STATUS Register
The STATUS register, shown in Register 4-1, 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

For example, CLRF STATUS will clear bits <4:3> and
<1:0>, and set the Z bit. This leaves the STATUS
register as ‘000u uluu’ (where u = unchanged).

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOVWEF 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 36.0
“Instruction Set Summary”.

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

STATUS register as destination may be different than subtraction.
intended.
REGISTER 4-1: STATUS: STATUS REGISTER
uU-0 uU-0 u-0 R-1/q R-1/q R/W-0/u R/W-0/u R/W-0/u
_ — — TO PD z pc c
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 g = 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 = AWDT 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 = 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") (appwF, ADDLW, SUBLW, SUBWE instructions)()
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.
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433 SPECIAL FUNCTION REGISTER

The Special Function Registers are registers used by
the application to control the desired operation of
peripheral functions in the device. The Special Function
Registers occupy the 20 bytes of the data banks 0-59
and 100 bytes of the data banks 60-63, after the core
registers.

The SFRs associated with the operation of the
peripherals are described in the appropriate peripheral
chapter of this data sheet.

434 GENERAL PURPOSE RAM

There are up to 80 bytes of GPR in each data memory
bank.

4341 Linear Access to GPR

The general purpose RAM can be accessed in a
non-banked method via the FSRs. This can simplify
access to large memory structures. See Section 4.6.2
“Linear Data Memory” for more information.

4.3.5 COMMON RAM

There are 16 bytes of common RAM accessible from all
banks.

4.3.6 DEVICE MEMORY MAPS

The memory maps are as shown in Table 4-4 through
Table 4-9.
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TABLE 4-4: PIC16(L)F15313/23 MEMORY MAP, BANKS 0-7
BANK 0 BANK 1 BANK 2 BANK 3 BANK 4 BANK 5 BANK 6 BANK 7
000h 080h 100h 180h 200h 280h 300h 380h
Core Register Core Register Core Register Core Register Core Register Core Register Core Register Core Register
(Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3)
00Bh 08Bh 10Bh 18Bh 20Bh 28Bh 30Bh 38Bh
00Ch PORTA 08Ch — 10Ch — 18Ch SSP1BUF 20Ch TMR1L 28Ch TMR2 30Ch CCPR1L 38Ch PWM6DCL
00Dh — 08Dh — 10Dh — 18Dh SSP1ADD 20Dh TMR1H 28Dh PR2 30Dh CCPR1H 38Dh PWM6DCH
00Eh PORTC(® 08Eh — 10Eh — 18Eh SSP1MASK 20Eh T1CON 28Eh T2CON 30Eh CCP1CON 38Eh PWM6CON
00Fh — 08Fh — 10Fh — 18Fh SSP1STAT 20Fh T1GCON 28Fh T2HLT 30Fh CCP1CAP 38Fh —
010h — 090h — 110h — 190h SSP1CON1 210h T1GATE 290h T2CLK 310h CCPR2L 390h —
011h — 091h — 111h — 191h SSP1CON2 211h T1CLK 291h T2ERS 311h CCPR2H 391h —
012h TRISA 092h — 112h — 192h SSP1CON3 212h — 292h — 312h CCP2CON 392h —
013h — 093h — 113h — 193h — 213h — 293h — 313h CCP2CAP 393h —
014h TRISC®? 094h — 114h — 194h — 214h — 294h — 314h PWM3DCL 394h —
015h — 095h — 115h — 195h — 215h — 295h — 315h PWM3DCH 395h —
016h — 096h — 116h — 196h — 216h — 296h — 316h PWM3CON 396h —
017h — 097h — 117h — 197h — 217h — 297h — 317h — 397h —
018h LATA 098h — 118h — 198h — 218h — 298h — 318h PWM4DCL 398h —
019h — 099h — 119h RC1REG1 199h — 219h — 299h — 319h PWM4DCH 399h —
01Ah LATC®@) 09Ah — 11Ah TX1REG1 19Ah — 21Ah — 29Ah — 31Ah PWM4CON 39Ah —
01Bh — 09Bh ADRESL 11Bh SP1BRG1L 19Bh — 21Bh — 29Bh — 31Bh — 39Bh —
01Ch — 09Ch ADRESH 11Ch SP1BRG1H 19Ch — 21Ch — 29Ch — 31Ch PWM5DCL 39Ch —
01Dh — 09Dh ADCONO 11Dh RC1STA1 19Dh — 21Dh — 29Dh — 31Dh PWMSDCH 39Dh —
01Eh — 09Eh ADCON1 11Eh TX1STA1 19Eh — 21Eh — 29Eh — 31Eh PWM5CON 39Eh —
01Fh — 09Fh ADACT 11Fh | BAUD1CON1 19Fh — 21Fh — 29Fh — 31Fh — 39Fh —
020h 0AOh 120h 1A0h 220h 2A0h 320h 3A0h
General General 32Fh
Purpose Purpose Unimplemented Unimplemented Unimplemented | 330h | Unimplemented Unimplemented
General Register Register Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’
Purpose 80 Bytes 80 Bytes
Register
96 Bytes
OEFh 16Fh 1EFh 26Fh 2EFh 36Fh 3EFh
OFOh | Common RAM | 170h | Common RAM | 1FOh | Common RAM | 270h | Common RAM | 2FOh| Common RAM | 370h| Common RAM | 3FOh| Common RAM
Accesses Accesses Accesses Accesses Accesses Accesses Accesses
07Fh OFFh 70h-7Fh 17Eh 70h-7Fh 1FFh 70h-7Fh 27Fh 70h-7Fh 2EFh 70h-7Fh 37Fh 70h-7Fh 3FFh 70h-7Fh
Note 1: Unimplemented locations read as ‘0.

2: Presentonly in PIC16(L)F15323.
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TABLE 4-5: PIC16(L)F15313/23 MEMORY MAP, BANKS 8-15

BANK 8 BANK 9 BANK 10 BANK 11 BANK 12 BANK 13 BANK 14 BANK 15

400h 480h 500h 580h 600h 680h 700h 780h
Core Register Core Register Core Register Core Register Core Register Core Register Core Register Core Register

(Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3)
40Bh 48Bh 50Bh 58Bh 60Bh 68Bh 70Bh 78Bh
40Ch — 48Ch — 50Ch — 58Ch| NCO1ACCL | 60Ch CWGICLK | 68Ch = 70Ch PIRO 78Ch =
40Dh — 48Dh — 50Dh — 58Dh| NCO1ACCH | 6oDh| CWG1IDAT | 68Dh = 70Dh PIR1 78Dh =
40Eh — 48Eh — 50Eh — 58Eh| NCO1ACCU | 60Eh| CWGI1DBR | 68Eh = 70Eh PIR2 78Eh =
40Fh = 48Fh = 50Fh = 58Fh NCO1INCL | 60Fh CWG1DBF 68Fh = 70Fh PIR3 78Fh =
410h = 490h = 510h = 590h | NCO1INCH | 610h| CWGI1CONO | 690h = 710h PIR4 790h =
411h = 491h = 511h = 591h| NCO1INCU | g11h | CWGICON1 | 691h = 711h PIR5 791h =
412h — 492h — 512h — 592h NCO1CON 612h CWG1ASO 692h — 712h PIR6 792h —
413h — 493h — 513h — 593h NCO1CLK 613h CWG1AS1 693h = 713h PIR7 793h =
414h — 494h — 514h — 594h = 614h CWG1STR 694h = 714h = 794h =
415h — 495h — 515h — 595h — 615h — 695h — 715h — 795h —
416h — 496h — 516h — 596h — 616h — 696h — 716h PIEO 796h PMDO
417h — 497h — 517h — 597h — 617h — 697h — 717h PIE1 797h PMD1
418h — 498h — 518h — 598h — 618h — 698h — 718h PIE2 798h PMD2
419h — 499h — 519h — 599h — 619h — 699h — 719h PIE3 799h PMD3
41Ah — 49Ah — 51Ah — 59Ah — 61Ah — 69Ah — 71Ah PIE4 79Ah PMD4
41Bh — 49Bh — 51Bh — 59Bh — 61Bh — 69Bh — 71Bh PIES 79Bh PMD5
41Ch = 49Ch — 51Ch — 59Ch TMRO 61Ch — 69Ch — 71Ch PIE6 79Ch —
41Dh — 49Dh — 51Dh - 59Dh PRO 61Dh — 69Dh — 71Dh PIE7 79Dh —
41Eh = 49Eh = 51Eh = 59Eh TOCONO 61Eh = 69Eh = 71Eh = 79Eh =
41Fh = 49Fh = 51Fh = 59Fh TOCON1 61Fh = 69Fh = 71Fh = 79Fh =
420h 4A0h 520h 5A0h 620h 6A0h 720h 7A0h

Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented

Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’
46Fh 4EFh 56Fh 5EFh 66Fh 6EFh 76Fh 7EFh
470h | Common RAM | 4Foh| Common RAM | 570h| Common RAM | 5Foh| Common RAM | 670h| Common RAM | gFoh| Common RAM | 770h| Common RAM | 7F0h| Common RAM

Accesses Accesses Accesses Accesses Accesses Accesses Accesses Accesses
47Fh 70h-7Fh 4FFh 70h-7Fh 57Fh 70h-7Fh 5FFh 70h-7Fh 67Fh 70h-7Fh 6FFh 70h-7Fh 77Fh 70h-7Fh 7FFh 70h-7Fh

Note 1: Unimplemented locations read as ‘0’.
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TABLE 4-6: PIC16(L)F15313/23 MEMORY MAP, BANKS 16-23

BANK 16 BANK 17 BANK 18 BANK 19 BANK 20 BANK 21 BANK 22 BANK 23

800h 880h 900h 980h AO0Oh A80h BOOh B80h
Core Register Core Register Core Register Core Register Core Register Core Register Core Register Core Register

(Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3)
80Bh 88Bh 90Bh 98Bh A0Bh A8Bh BOBh B8Bh
80Ch WDTCONO 88Ch CPUDOZE 90Ch FVRCON 98Ch — AO0Ch — A8Ch — BOCh — B8Ch —
80Dh WDTCON1 88Dh OSCCON1 90Dh — 98Dh — AODh — A8Dh — BODh — B8Dh —
80Eh WDTL 88Eh OSCCON2 90Eh DAC1CONO 98Eh — AOEh — A8Eh — BOEh — B8Eh —
80Fh WDTH 88Fh OSCCON3 90Fh DAC1CON1 98Fh CMOUT AOFh — A8Fh — BOFh — B8Fh —
810h WDTU 890h OSCSTAT1 910h — 990h CM1CONO A10h — A90h — B10h — B90h —
811h BORCON 891h OSCEN 911h — 991h CM1CON1 A11h — A91h — B11h — B91h —
812h | VREGCON® | 892h| OSCTUNE | 912h — 992h CM1NCH A12h — A92h — B12h — B92h —
813h PCONO 893h OSCFRQ 913h — 993h CM1PCH A13h — A93h — B13h — B93h —
814h PCON1 894h — 914h — 994h | CM2CONO0®) | A14h — A94h — B14h — B94h —
815h = 895h CLKRCON 915h — 995h | CM2CON1®) | A15h — A95h — B15h — B95h =
816h — 896h CLKCLK 916h — 996h CM2NCH®) A16h — A96h — B16h — B96h —
817h — 897h — 917h — 997h CM2PCH®) A17h — A97h — B17h — B97h —
818h — 898h — 918h — 998h — A18h — A98h — B18h — B98h —
819h — 89%h — 91%h — 999h — A19h — A99h — B19h — B9%h —
81Ah NVMADRL 89Ah — 91Ah — 99Ah — A1Ah — A9Ah — B1Ah — B9Ah —
81Bh NVMADRH 89Bh — 91Bh — 99Bh — A1Bh — A9Bh — B1Bh — B9Bh —
81Ch NVMDATL 89Ch — 91Ch — 99Ch — A1Ch — A9Ch — B1Ch — B9Ch —
81Dh NVMDATH 89Dh — 91Dh — 99Dh — A1Dh — A9Dh — B1Dh — B9Dh —
81Eh NVMCON1 89Eh — 91Eh — 99Eh — A1Eh — A9Eh — B1Eh — B9Eh —
81Fh NVMCON2 89Fh — 91Fh ZCDCON 99Fh — A1Fh — A9Fh — B1Fh — B9Fh —
820h 8AOh 920h 9A0h A20h AAOh B20h BAOh

Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented

Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’
86Fh 8EFh 96Fh 9EFh A6Fh AEFh B6Fh BEFh
870h | Common RAM | 8FOh| Common RAM | 970h| Common RAM | 9FOh| Common RAM | A70h| Common RAM | AFOh| Common RAM | B70h| Common RAM | BFOh| Common RAM

Accesses Accesses Accesses Accesses Accesses Accesses Accesses Accesses
87Fh 70h-7Fh 8FFh 70h-7Fh 97Fh 70h-7Fh 9FFh 70h-7Fh A7Fh 70h-7Fh AFFh 70h-7Fh B7Fh 70h-7Fh BFFh 70h-7Fh
Note 1: Unimplemented locations read as ‘0.

2:  Register not implemented on LF devices.
3:  Present only on PIC16(L)F15323.

ez/cLest4()9Lold



seuBIPISNS s}l pue oul ABojouyos | dIYooIoIN Z20Z-210Z ©

/¢ obed-a/681000vSA

2: The banks 24-55 have been omitted from the tables in the data sheet since the banks have unimplemented registers.

TABLE 4-7: PIC16(L)F15313/23 MEMORY MAP, BANKS 56-63

BANK 56 BANK 57 BANK 58 BANK 59 BANK 60 BANK 61 BANK 62 BANK 63

1C00h 1C80h 1D00h 1D80h 1E00h 1E80h 1F00h 1F80h
Core Register Core Register Core Register Core Register Core Register Core Register Core Register Core Register

(Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3)
1C0Bh 1C8Bh 1D0Bh 1D8Bh 1EOBh 1E8Bh 1FOBh 1F8Bh
1COCh — 1C8Ch — 1DOCHh — 1D8Ch — 1EQCh| 1E8Ch 1FOCHh| 1F8Ch
1CODh — 1C8Dh — 1DO0Dh — D8Dh1 — 1EQDh| 1E8Dh 1FODNh| 1F8Dh
1COEh — 1C8Eh — 1DOEh — 1D8Eh — 1EOER| 1E8Eh 1FOEh 1F8Eh
1COFh — 1C8Fh — 1DOFh — 1D8Fh — 1EOFh 1E8Fh 1FOFh 1F8Fh
1C10h — 1C90h — 1D10h — 1D90h — 1E10h 1E90h 1F10h 1F90h
1C11h — 1C91h — 1D11h — 1D91h — 1E11h 1E91h 1F11h 1F91h
1C12h — 1C92h — 1D12h — 1D92h — 1E12h 1E92h 1F12h 1F92h
1C13h — 1C93h — 1D13h — 1D93h — 1E13h 1E93h 1F13h 1F93h
1C14h — 1C94h — 1D14h — 1D94h — 1E14h 1E94h 1F14h 1F94h
1C15h — 1C95h — 1D15h — 1D95h — 1E15h 1E95h 1F15h 1F95h
1C16h — 1C96h — 1D16h — 1D96h — 1E16h 1E96h 1F16h 1F96h
1C17h — 1C97h — 1D17h — 1D97h — 1E17h| CLC Controls | 4pg7, NNNPPS Controls| 4g47, RxyPPS Controls| 1gg7, (See Table 4.8 for
1C18h — 1C98h — 1D18h — 1D98h — 1E18h (See Table 4-8 for 1E98h (See Table 4-8 for 1F18h (See Table 4-8 for 1F98h register mapping
1C1%h — 1C9%h — 1D19h — 1D9%h — 1E19h| register mapping | 1E99| register mapping | 1F19h| register mapping | 1F99h details)
1C1Ah — 1C9Ah — 1D1Ah — 1D9Ah — 1E1Ah| details) 1E9Ah details) 1F1Ah details) 1F9Ah
1C1Bh — 1C9Bh — 1D1Bh — 1D9Bh — 1E1Bh| 1E9Bh 1F1Bh 1F9Bh
1C1Ch — 1C9Ch — 1D1Ch — 1D9Ch — 1E1Ch| 1E9Ch 1F1Ch| 1F9Ch
1C1Dh — 1C9Dh — 1D1Dh — 1D9Dh — 1E1Dh| 1E9Dh 1F1Dh| 1F9Dh
1C1Eh — 1C9Eh — 1D1Eh — 1D9Eh — 1E1Eh| 1E9Eh 1F1Eh 1F9Eh
1C1Fh — 1C9Fh — 1D1Fh — 1D9Fh — 1E1Fh 1E9Fh 1F1Fh 1F9Fh
1C20h 1CAOh 1D20h 1DAOh 1E20h 1EAOh 1F20h 1FAOh

Unimplemented Unimplemented Unimplemented Unimplemented

Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’
1C6Fh 1CEFh 1D6Fh 1DEFh 1E6Fh 1EEFh 1F6Fh 1FEFh
1C70h| Common RAM | 1CFOh| Common RAM | 1D70h| Common RAM | 1DFOh{ Common RAM 1E70h| Common RAM [ 1EFOh| Common RAM | 1F70h| Common RAM | 1FFOh| Common RAM

Accesses Accesses Accesses Accesses Accesses Accesses Accesses Accesses
1C7Fh 70h-7Fh 1CFFh 70h-7Fh 1D7Fh 70h-7Fh 1DFFh 70h-7Fh 1E7Fh 70h-7Fh 1EFFh 70h-7Fh 1F7Fh 70h-7Fh 1FFFh 70h-7Fh

Note 1: Unimplemented locations read as ‘0.
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TABLE 4-8: PIC16(L)F15313/23 MEMORY MAP, BANKS 60, 61, 62, AND 63
Bank 60 Bank 61 Bank 62 Bank 63
1EOCh — 1E8Ch — 1FOCh — 1F8Ch —
1EODh — 1E8Dh — 1FODh — 1F8Dh —
1EOEh — 1E8Eh — 1FOEh — 1F8Eh —
1EOFh CLCDATA 1ESFh PPSLOCK 1FOFh = 1F8Fh =
1E10h CLC1CON 1E90h INTPPS 1F10h RAOPPS 1F90h =
1E11h CLC1POL 1E91h TOCKIPPS 1F11h RA1PPS 1F91h —
1E12h CLC1SELO 1E92h T1CKIPPS 1F12h RA2PPS 1F92h =
1E13h CLC1SEL1 1E93h T1GPPS 1F13h RA3PPS 1F93h =
1E14h CLC1SEL2 1E94h = 1F14h RA4PPS 1F94h =
1E15h CLC1SEL3 1E95h = 1F15h RA5PPS 1F95h =
1E16h CLC1GLS0 1E96h — 1F16h — 1F96h —
1E17h CLC1GLS1 1E97h — 1F17h — 1F97h —
1E18h CLC1GLS2 1E98h — 1F18h — 1F98h —
1E19h CLC1GLS3 1E9%h — 1F19h — 1F99h —
1E1Ah CLC2CON 1E9AN = 1F1Ah — 1F9Ah _
1E1Bh CLC2POL 1E9Bh — 1F1Bh — 1F9Bh —
1E1Ch CLC2SELO 1E9Ch T2INPPS 1F1Ch o 1F9Ch —
1E1Dh CLC2SEL1 1E9Dh — 1F1Dh — 1F9Dh —
1E1Eh CLC2SEL2 1E9Eh — 1F1Eh — 1F9Eh —
1E1Fh CLC2SEL3 1E9Fh — 1F1Fh _ 1F9Fh _
1E20h CLC2GLS0 1EAOh = 1F20h Rcoppst 1FAOh =
1E21h CLC2GLS1 1EA1h CCP1PPS 1F21h Rrc1Ppst!) 1FA1h —
1E22h CLC2GLS2 1EA2h CCP2PPS 1F22h rc2rPPs 1EA2h —
1E23h CLC2GLS3 1EA3h — 1F23h Rcapps( 1FA3h —
1E24h CLC3CON 1EA4h = 1F24h Rc4pPPs(!) 1FA4h =
1E25h CLC3POL 1EA5h = 1F25h Rcsppst) 1FA5h =
1E26h CLC3SELO 1EA6h — 1F26h — 1FA6h —
1E27h CLC3SEL1 1EA7h — 1F27h — 1FA7h —
1E28h CLC3SEL2 1EA8h — 1F28h — 1FA8h —
1E29h CLC3SEL3 1EA%h — 1F29h — 1FA%h —
1E2Ah CLC3GLS0 1EAAD = 1F2Ah = 1FAAR =
1E2Bh CLC3GLS1 1EABh — 1F2Bh — 1FABh —
1E2Ch CLC3GLS2 1EACh — 1F2Ch — 1FACh —
1E2Dh CLC3GLS3 1EADh — 1F2Dh — 1FADh —
1E2Eh CLC4CON 1EAEh — 1F2Eh — 1FAEh —
1E2Fh CLC4POL 1EAFh — 1F2Fh — 1FAFh —
1E30h CLC4SELO 1EBOh — 1F30h — 1FBOh —
1E31h CLCA4SEL1 1EB1h CWG1PPS 1F31h — 1FB1h —
1E32h CLC4SEL2 1EB2h — 1F32h — 1FB2h —
1E33h CLC4SEL3 1EB3h — 1F33h — 1FB3h —
1E34h CLC4GLS0 1EB4h — 1F34h — 1FB4h —
1E35h CLC4GLS1 1EB5h — 1F35h — 1FB5h —
1E36h CLC4GLS2 1EB6h — 1F36h — 1FB6h —
1E37h CLC4GLS3 1EB7h — 1F37h — 1FB7h —
1E38h = 1EB8h — 1F38h ANSELA 1FB8h —
1E39h — 1EBYh — 1F39h WPUA 1FB9h —
1E3Ah — 1EBAh — 1F3Ah ODCONA 1FBAh —
1E3Bh — 1EBBh CLCINOPPS 1F3Bh SLRCONA 1FBBh —
1E3Ch — 1EBCh CLCIN1PPS 1F3Ch INLVLA 1FBCh —
1E3Dh — 1EBDh CLCIN2PPS 1F3Dh IOCAP 1FBDh —
1E3Eh — 1EBEh CLCIN3PPS 1F3Eh IOCAN 1FBEh —
1E3Fh = 1EBFh = 1F3Fh IOCAF 1FBFh —
1E40h — 1ECOh — 1F40h — 1FCOh =
Legend: = Unimplemented data memory locations, read as ‘0’

Note 1: Presentonlyin PIC16(L)F15323.
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TABLE 4-8: PIC16(L)F15313/23 MEMORY MAP, BANKS 60, 61, 62, AND 63 (CONTINUED)
Bank 60 Bank 61 Bank 62 Bank 63
1E41h — 1EC1h — 1F41h — 1FC1h —
1E42h — 1EC2h — 1F42h — 1FC2h —
1E43h — 1EC3h ADACTPPS 1F43h — 1FC3h —
1E44h — 1EC4h — 1F44h — 1FC4h =
1E45h — 1EC5h SSP1CLKPPS 1F45h — 1FC5h =
1E46h — 1EC6h SSP1DATPPS 1F46h — 1FC6h =
1E47h — 1EC7h SSP1SSPPS 1F47h — 1FC7h —
1E48h — 1EC8h — 1F48h — 1FC8h —
1E49h — 1EC%h — 1F49h — 1FC9h —
1E4Ah = 1ECAh = 1F4Ah — 1FCAh —
1E4Bh — 1ECBh RX1DTPPS 1F4Bh — 1FCBh —
1E4Ch — 1ECCh TX1CKPPS 1F4Ch — 1FCCh —
1E4Dh — 1ECDh — 1F4Dh — 1FCDh —
1E4Eh — 1ECEh — 1F4Eh ANSeLC() 1FCEh —
1E4Fh = 1ECFh = 1F4Fh wpuct! 1FCFh —
1E50h = 1EDOh = 1F50h obconc 1FDOh —
1E51h = 1ED1h — 1F51h SLRCONC! 1FD1h —
1E52h — 1ED2h — 1F52h INLVLC™) 1FD2h —
1E53h — 1ED3h — 1F53h 1occpt) 1FD3h —
1E54h — 1ED4h — 1F54h 10cCcN() 1FD4h —
1E55h — 1ED5h — 1F55h loccr® 1FD5h —
1E56h — 1ED6h — 1F56h — 1FD6h =
1E57h — 1ED7h — 1F57h — 1FD7h =
1E58h — 1ED8h — 1F58h — 1FD8h —
1E59h — 1EDSh — 1F59h — 1FD9h —
1E5Ah = 1EDAh = 1F5Ah — 1FDAh —
1E5Bh — 1EDBh — 1F5Bh — 1FDBh —
1E5Ch — 1EDCh — 1F5Ch — 1FDCh —
1E5Dh — 1EDDh — 1F5Dh — 1FDDh —
1E5Eh — 1EDEh — 1F5Eh — 1FDEh —
1E5Fh — 1EDFh — 1F5Fh — 1FDFh —
1E60h — 1EEOh — 1F60h — 1FEOh —
1E61h — 1EE1h — 1F61h — 1FE1h —
1E62h — 1EE2h — 1F62h — 1FE2h —
1E63h — 1EE3h — 1F63h — 1FE3h BSR_ICDSHAD
1E64h = 1EE4h — 1F64h — 1FE4h STATUS_SHAD
1E65h — 1EE5h — 1F65h — 1FES5h WREG_SHAD
1E66h — 1EE6h — 1F66h — 1FE6h BSR_SHAD
1E67h — 1EE7h — 1F67h — 1FE7h PCLATH_SHAD
1E68h — 1EESh — 1F68h — 1FE8h FSROL_SHAD
1E69h — 1EE9h — 1F69h — 1FE9h FSROH_SHAD
1E6Ah — 1EEAh — 1F6Ah — 1FEAh FSR1L_SHAD
1E6Bh — 1EEBh — 1F6Bh — 1FEBh FSR1H_SHAD
1E6Ch S 1EECh S 1F6Ch — 1FECh _
1E6Dh — 1EEDh = 1F6Dh = 1FEDh STKPTR
1E6Eh = 1EEEh = 1F6Eh = 1FEEh TOSL
1E6Fh — 1EEFh — 1F6Fh — 1FEFh TOSH
Legend: = Unimplemented data memory locations, read as ‘0’
Note 1: Presentonlyin PIC16(L)F15323.
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TABLE 4-9: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (ALL BANKS)
B ooames | Name | Bit7 | Bite | Bits | Bita | Bit3 | Bitz | Bit1 | Bito | jaleon | Vaueow
All Banks
X00h or x80h INDFO sﬁ;igiszisli?ngQEZ:z!;)cation uses contents of FSROH/FSROL to address data memory (not a wxxx wxxx | xxxx xxxsx
¥01h or x81h INDF1 lsr?ysrﬁ:saslipeggggtizrl)ocation uses contents of FSR1H/FSR1L to address data memory (not a [
x02h or x82h | PCL PCL 0000 0000 [0000 0000
x03h or x83h | STATUS — — | — ] @ | m | z [ poc | c ~—21 1000 | ---q quuu
x04h or x84h FSROL FSROL | Indirect Data Memory Address O Low Pointer 0000 0000 [uuuu uuuu
x05h or x85h FSROH FSROH | Indirect Data Memory Address 0 High Pointer 0000 0000 [0000 0000
x06h or x86h FSR1L FSR1L | Indirect Data Memory Address 1 Low Pointer 0000 0000 |[uuuu uuuu
x07h or x87h FSR1H FSR1H | Indirect Data Memory Address 1 High Pointer 0000 0000 [0000 0000
x08h or x88h | BSR — — | BSR<5:0> --00 0000 [--00 0000
x09h or x89h WREG Working Register 0000 0000 |[uuuu uuuu
x0Ah or x8Ah | PCLATH — Write Buffer for the upper 7 bits of the Program Counter -000 0000 [-000 0000
x0Bh or x8Bh | INTCON GIE pee | — | — | — | = | — [mTeDG]| 00-- ——- 1 [00-- -—- 1
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations

unimplemented, read as ‘0.

Note 1: These Registers can be accessed from any bank.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63
Address Name Bit7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0 Q’gk‘f;é‘& Vﬂ‘éﬁ“:
Bank 0

CPU CORE REGISTERS; see Table 4-9 for specifics

00Ch PORTA —_ —_ Rs | Rrm | RA3 | RA2 RAT | RAO ——xx xxxx | --uu wuuu
00Dh — Unimplemented | —mem —mem | —mee
00Eh PORTC™ —_ — RC5 | Rc4 | Rc3 | Re2 RC1 | RCO ——xx xxxx | --uu uuuu
00Fh — Unimplemented — —
010h — Unimplemented — —
011h — Unimplemented | —mem —mem | —mee
012h TRISA —_ — TRISA5 | TRISA4 | —_ | TRisA2 TRISA1 | TRISAO —-11 -111 | --11 -111
013h — Unimplemented — —
014h TRISC™ —_ — TRISC5 | TRISC4 | TRISC3 | TRISC2 TRISC1 | TRISCO —-11 1111 | --11 1111
015h — Unimplemented — —
016h — Unimplemented — —
017h — Unimplemented — —
018h LATA —_ — LATAS | LATA4 | —_ | LatA2 LATAT | LATAO ——xx xxxx | --uu wuuu
019h — — Unimplemented —
01Ah LaTc —_ — LATcs | LATc4 | LATC3 | LATC2 LATC1 | LATCO ——xx xxxx | --uu wuuu
01Bh — Unimplemented — —
01Ch — Unimplemented — —
01Dh — Unimplemented — —
01Eh — Unimplemented — —
01Fh — Unimplemented — —
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Presentonlyin PIC16(L)F15323.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 1
CPU CORE REGISTERS; see Table 4-3 for specifics
08Ch
_ — Unimplemented - -
09Ah
09Bh ADRESL ADC Result Register Low XXXX XXXX uuuu uuuu
09Ch ADRESH ADC Result Register High XXXX XXXX uuuu uuuu
09Dh ADCONO CHS<5:0> GO/DONE ADON 0000 0000 0000 0000
09Eh ADCON1 ADFM ADCS<2:0> — — ADPREF<1:0> 0000 --00 0000 --00
09Fh ADACT — — — ADACT<4:0> ---0 0000 ---0 0000
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;g'; V%“:
Bank 2
CPU CORE REGISTERS; see Table 4-3 for specifics
10Ch
— — Unimplemented - -
118h
119h RC1REG EUSART Receive Data Register 0000 0000 0000 0000
11Ah TX1REG EUSART Transmit Data Register 0000 0000 0000 0000
11Bh SP1BRGL SP1BRG<7:0> 0000 0000 0000 0000
11Ch SP1BRGH SP1BRG<15:8> 0000 0000 0000 0000
11Dh RC1STA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 0000 0000 0000
11Eh TX1STA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 0000 0010 0000 0010
11Fh BAUD1CON ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 01-0 0-00 01-0 0-00
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f’;gh V%“'
Bank 3

CPU CORE REGISTERS; see Table 4-3 for specifics

18Ch SSP1BUF Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX XXXX XXXX
18Dh SSP1ADD ADD<7:0> 0000 0000 0000 0000
18Eh SSP1MSK MSK<7:0> 1111 1111 1111 1111
18Fh SSP1STAT SMP CKE D/A P S RIW UA BF 0000 0000 | 0000 0000
190h SSP1CON1 WwcCOoL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO 0000 0000 0000 0000
191h SSP1CON2 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN 0000 0000 0000 0000
192h SSP1CON3 ACKTIM PCIE SCIE BOEN SDAHT SBCDE AHEN DHEN 0000 0000 0000 0000
193h
— — Unimplemented — —
19Fh
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 4
CPU CORE REGISTERS; see Table 4-3 for specifics

20Ch TMR1L Holding Register for the Least Significant Byte of the 16-bit TMR1 Register 0000 0000 uuuu uuuu
20Dh TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR1 Register 0000 0000 uuuu uuuu
20Eh T1CON — — CKPS<1:0> — SYNC RD16 ON --00 -000 --uu -ulu
20Fh T1GCON GE GPOL GTM GSPM GGO/DONE GVAL — — 0000 0x-- uuuu ux--
210h T1GATE — — — GSS<4:0> ---0 0000 ---u uuuu
211h T1CLK — — — — CS<3:0> ---- 0000 ---- uuuu
212h

_ — Unimplemented - -
21Fh

Legend:

x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 5
CPU CORE REGISTERS; see Table 4-3 for specifics
28Ch T2TMR Holding Register for the 8-bit TMR2 Register 0000 0000 0000 0000
28Dh T2PR TMR2 Period Register 1111 1111 1111 1111
28Eh T2CON ON CKPS<2:0> OUTPS<3:0> 0000 0000 0000 0000
28Fh T2HLT PSYNC CKPOL CKSYNC MODE<4:0> 0000 0000 0000 0000
290h T2CLKCON — — — — CS<3:0> --—- 0000 ---- 0000
291h T2RST — — — — RSEL<3:0> --—- 0000 ---- 0000
292h
_ — Unimplemented - -
29Fh

Legend:

x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;gh V%“'
Bank 6

CPU CORE REGISTERS; see Table 4-3 for specifics

30Ch CCPR1L Capture/Compare/PWM Register 1 (LSB) XXXX XXXX uuuu uuuu
30Dh CCPR1H Capture/Compare/PWM Register 1 (MSB) XXXX XXXX uuuu uuuu
30Eh CCP1CON EN — ouT FMT MODE<3:0> 0-00 0000 0-00 0000
30Fh CCP1CAP — — — — CTS<2:0> ---- -000 ---- -000
310h CCPR2L Capture/Compare/PWM Register 2 (LSB) XXXX XXXX uuuu uuuu
311h CCPR2H Capture/Compare/PWM Register 2 (MSB) XXXX XXXX uuuu uuuu
312h CCP2CON EN — ouT FMT MODE<3:0> 0-00 0000 0-00 0000
313h CCP2CAP — — — — CTS<2:0> ---- -000 ---- -000
314h PWM3DCL DC<1:0> — — — | — — XX—= ———-— uu-- ----
315h PWM3DCH DC<9:0> XXKX XXXX uuuu uuuu
316h PWM3CON EN — ouT POoL | — | — — 0-00 --== | 0-00 ----
317h — Unimplemented — —
318h PWM4DCL DC<1:0> — — | — | — — Xx-— ———- wu-- —-—-
319h PWM4DCH DC<9:0> XXKX XXXX uuuu uuuu
31Ah PWMA4CON EN — ouT POoL | — | — — 0-00 --== | 0-00 ----
31Bh — Unimplemented — —
31Ch PWM5DCL DC<1:0> — — | — | — — Xx-— ———- wu-- —-—-
31Dh PWM5DCH DC<9:0> XXKX XXXX uuuu uuuu
31Eh PWM5CON EN — ouT POoL | — | — — 0-00 --== | 0-00 ----
31Fh — Unimplemented — —
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 7
CPU CORE REGISTERS; see Table 4-3 for specifics
38Ch PWM6DCL DC<1:0> — — | — — — — e uu-- ----
38Dh PWM6DCH DC<9:0> XXKX XXXX uuuu uuuu
38Eh PWM6CON EN — ouT POL | — — — — 0-00 ---- 0-00 ----
38Fh
_ — Unimplemented - -
39Fh
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 8-10
CPU CORE REGISTERS; see Table 4-3 for specifics
x0Ch/
x8Ch
— — Unimplemented
x1Fh/
x9Fh
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;gh V%“'
Bank 11
CPU CORE REGISTERS; see Table 4-3 for specifics

58Ch NCO1ACCL NCO1ACC<7:0> 0000 0000 0000 0000
58Dh NCO1ACCH NCO1ACC<15:8> 0000 0000 0000 0000
58Eh NCO1ACCU — — — — NCO1ACC<19:16> ---- 0000 ---- 0000
58Fh NCO1INCL NCO1INC<7:0> 0000 0001 0000 0001
590h NCO1INCH NCO1INC<15:8> 0000 0000 0000 0000
591h NCO1INCU — — — — NCO1INC<19:16> ---- 0000 ---- 0000
592h NCO1CON N1EN — N10OUT N1POL — — — N1PFM 0-00 ---0 0-00 ---0
593h NCO1CLK N1PWS<2:0> — — N1CKS<2:0> 000- -000 000- -000
594h — Unimplemented — —
595h — Unimplemented — —
596h — Unimplemented — —
597h — Unimplemented — —
598h — Unimplemented — —
599h — Unimplemented — —
59Ah — Unimplemented — —
59Bh — Unimplemented — —
59Ch TMROL Holding Register for the Least Significant Byte of the 16-bit TMRO Register 0000 0000 0000 0000
59Dh TMROH Holding Register for the Most Significant Byte of the 16-bit TMRO Register 1111 1111 1111 1111
59Eh TOCONO TOEN — TOOUT TO16BIT TOOUTPS<3:0> 0-00 0000 0-00 0000
59Fh TOCON1 TOCS<2:0> TOASYNC TOCKPS<3:0> 0000 0000 0000 0000
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;gh V%“'
Bank 12
CPU CORE REGISTERS; see Table 4-3 for specifics

60Ch CWG1CLKCON — — — — — — — cs | - - 0 | --—— --—- 0
60Dh CWG1DAT — — — — DAT<3:0> ---- 0000 ---- 0000
60Eh CWG1DBR — — DBR<5:0> --00 0000 --00 0000
60Fh CWG1DBF — — DBF<5:0> --00 0000 --00 0000
610h CWG1CONO EN LD — — — MODE<2:0> 00-- -000 00-- -000
611h CWG1CON1 — — IN — POLD POLC POLB POLA --x- 0000 --u- 0000
612h CWG1ASO SHUTDOWN REN LSBD<2:0> LSAC<2:0> — — 0001 01-- 0001 01--
613h CWG1AS1 — — — AS4E AS3E AS2E AS1E ASOE ---0 0000 ---u 0000
614h CWG1STR OVRD OVRC OVRB OVRA STRD STRC STRB STRA 0000 0000 0000 0000
615h

_ — Unimplemented - -
61Fh

Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 13
CPU CORE REGISTERS; see Table 4-3 for specifics
68Ch
_ — Unimplemented - -
69Fh
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;gh V%“'
Bank 14
CPU CORE REGISTERS; see Table 4-3 for specifics

70Ch PIRO — — TMROIF I0CIF — — INTF --00 ---0 --00 ---0
70Dh PIR1 OSFIF CSWIF — — — — ADIF 00-- --00 00-- --00
70Eh PIR2 — ZCDIF — — — c2IFtM C1IF -0-- --00 -0-- --00
70Fh PIR3 — — RC1IF TX1IF — BCL1IF SSP1IF --00 --00 --00 --00
710h PIR4 — — — — — TMR2IF TMR1IF | === -—- 00 | ---- -- 00
711h PIRS CLCA4IF CLC3IF CLC2IF CLC1IF — — TMR1GIF 0000 ---0 0000 ---0
712h PIR6 — — — — — CCP2IF CCP1IF | -—— -- 00 | ---- -- 00
713h PIR7 — — NVMIF NCO1IF — — CWGH1IF --00 ---0 --00 ---0
714h — Unimplemented — —
715h — Unimplemented — —
716h PIEO — — TMROIE IOCIE — — INTE --00 ---0 --00 ---0
717h PIE1 OSFIE CSWIE — — — — ADIE 00-- --00 00-- --00
718h PIE2 — ZCDIE — — — c2ie™ C1IE -0-- --00 | -0-- --00
719h PIE3 — — RC1IE TX1IE — BCL1IE SSP1IE --00 --00 | --00 --00
71Ah PIE4 — — — — — TMR2IE TMRIE | --—- —- 00 | --—- -- 00
71Bh PIES CLC4IE CLC3IE CLC2IE CLC1IE — — TMR1GIE 0000 ---0 | 0000 ---0
71Ch PIE6 — — — — — CCP2IE CCPIE | --— -- 00 | --—- -- 00
71Dh PIE7 — — NVMIE NCO1IE — — CWG1IE -=00 -==0 | --00 ---0
71Eh — Unimplemented — —
71Fh — Unimplemented — —
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0.

Note 1:

Present only on PIC16(L)F15323.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;gh V%“'
Bank 15

CPU CORE REGISTERS; see Table 4-3 for specifics

78Ch )
795h o Unimplemented — —
796h PMDO SYSCMD FVRMD — — — NVMMD CLKRMD I0CMD 00-- -000 00-- -000
797h PMD1 NCO1MD — — — — TMR2MD TMR1MD TMROMD 0--- -000 0--- =000
798h PMD2 — DAC1MD ADCMD — — cmpP2mp(™ CMP1MD ZCDMD -00- -000 -00- -000
799h PMD3 — — PWM6MD PWM5MD PWM4MD PWM3MD CCP2MD CCP1MD --00 0000 --00 0000
79Ah PMD4 — UART1MD — MSSP1MD — — — CWG1MD -0-0 ---0 -0-0 ---0
79Bh PMD5 — — — CLC4MD CLC3MD CLC2MD CLC1MD — ---0 000- ---0 000-
79Ch — Unimplemented — —
79Dh — Unimplemented — —
79Eh — Unimplemented — —
79Fh — Unimplemented — —
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0.

Note 1:

Present only on PIC16(L)F15323.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;g'; V%“:
Bank 16
CPU CORE REGISTERS; see Table 4-3 for specifics

80Ch WDTCONO — — WDTPS<4:0> SWDTEN --qq 9990 | --99 qaq0

80Dh WDTCON1 — WDTCS<2:0> — WINDOW<2:0> -999 -999 | -999 -999

80Eh WDTPSL PSCNT<7:0> 0000 0000 0000 0000

80Fh WDTPSH PSCNT<15:8> 0000 0000 0000 0000

810h WDTTMR — WDTTMR<3:0> STATE PSCNT17 PSCNT16 xxxx x000 xxxx x000

811h BORCON SBOREN — — — — — — BORRDY le== === q u--= === u

812h VREGCON — — — — — — VREGPM(") — ——mm ==0- | ==-- --0-

813h PCONO STKOVF STKUNF WDTWV RWDT RMCLR RI POR BOR 0011 110q g9qg gquu

814h PCON1 — — — — — — MEMV — ———- —-1- -——- --u-

815h — Unimplemented — —

816h — Unimplemented — —

817h — Unimplemented — —

818h — Unimplemented — —

819h — Unimplemented — —

81Ah NVMADRL NVMADR<7:0> XXXX XXXX uuuu uuuu

81Bh NVMADRH — NVMADR<14:8> —XXX XXXX -uuu uuuu

81Ch NVMDATL NVMDAT<7:0> 0000 0000 0000 0000 1

81Dh NVMDATH — — NVMDAT<13:8> --00 0000 --00 0000 —

81Eh NVMCON1 — NVMREGS LWLO FREE WRERR WREN WR RD -000 x000 -000 g000 O

81Fh NVMCON2 NVMCON2<7:0> XXXX XXXX uuuu uuuu -_

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

Note 1: Presentonly on PIC16F15313/23. —
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;g'; V%“:
Bank 17

CPU CORE REGISTERS; see Table 4-3 for specifics

88Ch CPUDOZE IDLEN DOZEN ROI DOE — DOZE2 DOZE1 DOZEO 0000 -000 u000 -000
88Dh OSCCON1 = NOSC<2:0> NDIV<3:0> —qag 0000 —qag 0000
88Eh OSCCON2 — COSC<2:0> CDIV<3:0> -gqgq 99aq -gqgq 99aq
88Fh OSCCON3 CSWHOLD — — ORDY NOSCR — — — 0--0 0--- 0--0 0---
890h OSCSTAT EXTOR HFOR MFOR LFOR = ADOR = PLLR q000 -g-0 g9qd -q-q
891h OSCEN EXTOEN HFOEN MFOEN LFOEN — ADOEN — — 0000 -0-- 0000 -0--
892h OSCTUNE — — HFTUN<5:0> --10 0000 --10 0000
893h OSCFRQ — — — — | — | HFFRQ<2:0> ———- —qqq | ---- -qaq
894h — Unimplemented — —
895h CLKRCON CLKREN — — CLKRDC<1:0> | CLKRDIV<2:0> 0--X XXXX 0--u uuuu
896h CLKRCLK — — — — | CLKRCLK<3:0> ---- 0000 ---- 0000
897h
_ — Unimplemented - -
89Fh
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 18
CPU CORE REGISTERS; see Table 4-3 for specifics
90Ch FVRCON FVREN FVRRDY TSEN TSRNG | CDAFVR<1:0> | ADFVR<1:0> 0x00 xxxx 0g00 uuuu
90Dh — Unimplemented — —
90Eh DAC1CONO EN — OE1 OE2 | PSS<1:0> | — NSS 0-00 00-0 0-00 00-0
90Fh DAC1CON1 — — — DAC1R<4:0> ---0 0000 ---0 0000
910h
—_ — Unimplemented - -
91Eh
91Fh ZCDCON ZCDSEN — ZCDOUT ZCDPOL — — ZCDINTP ZCDINTN 0-x0 --00 0-x0 --00
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;gh Value on:
Bank 19
CPU CORE REGISTERS; see Table 4-3 for specifics

98Ch — Unimplemented — —
98Dh — Unimplemented — —
98Eh — Unimplemented — —
98Fh CMOUT — — — — — — MC20UT mMciout | ---—- -- 00 | ---- -- 00
990h CM1CONO EN ouT — POL — — HYS SYNC 00-0 --00 00-0 --00
991h CM1CON1 — — — — = — INTP INTN | ———- —- 00 | ---—- -- 00
992h CM1NCH — — — — = NCH<2:0> ———= -000 I
993h CM1PCH — — — — = PCH<2:0> ———= -000 I
994h cm2coNo EN ouT — POL — — HYS SYNC 00-0 --00 00-0 --00
995h cm2coN1( — — — — — — INTP INTN | -——- —- 00 | ---—- -- 00
996h CM2NCH(™ — — — = = NCH<2:0> = 2000 = 2000
997h cm2pPcHM — — = = = PCH<2:0> = 2000 = 2000
994h

_ — Unimplemented - -
99Fh

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

Note 1:

Present only on PIC16(L)F15323.

ez/sresid(T)91Lo1d



seuBIPISNS s}l pue oul ABojouyos | dIYooIoIN Z20Z-210Z ©

65 obed-a,681000vSA

TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 20
CPU CORE REGISTERS; see Table 4-3 for specifics
AOCh
— — Unimplemented - -
A1Fh
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 21-59
CPU CORE REGISTERS; see Table 4-3 for specifics
x0Ch/
x8Ch
— — Unimplemented — —
x1Fh/
x9Fh
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;gh V%“'
Bank 60

CPU CORE REGISTERS; see Table 4-3 for specifics

1E0Ch — Unimplemented — —
1EODh — Unimplemented — —
1EOEh — Unimplemented — —
1EOFh CLCDATA — — — — MLC40UT MLC30UT | MLC20UT | MLC10UT —-—— XXXX ---- uuuu
1E10h CLCCON LC1EN — LC10UT LC1INTP LC1INTN LC1MODE<2:0> 0-00 0000 0-00 0000
1E11h CLC1POL LC1POL — — — LC1G4POL LC1G3POL | LC1G2POL | LC1G1POL 0--- xXXX 0--- uuuu
1E12h CLC1SELO — — LC1D1S<5:0> —-XX XXXX --uu uuuu
1E13h CLC1SEL1 — — LC1D2S<5:0> —-XX XXXX --uu uuuu
1E14h CLC1SEL2 — — LC1D3S<5:0> —-XX XXXX --uu uuuu
1E15h CLC1SEL3 — — LC1D4S<5:0> —-XX XXXX --uu uuuu
1E16h CLC1GLS0 LC1G1D4T LC1G1D4N LC1G1D3T LC1G1D3N LC1G1D2T LC1G1D2N LC1G1D1T LC1G1D1N XKXX KXXX uuuu uuuu
1E17h CLC1GLS1 LC1G2D4T LC1G2D4N LC1G2D3T LC1G2D3N LC1G2D2T LC1G2D2N LC1G2D1T LC1G2D1N XKXX KXXX uuuu uuuu
1E18h CLC1GLS2 LC1G3D4T LC1G3D4N LC1G3D3T LC1G3D3N LC1G3D2T LC1G3D2N LC1G3D1T LC1G3D1N XKXX KXXX uuuu uuuu
1E19h CLC1GLS3 LC1G4D4T LC1G4D4N LC1G4D3T LC1G4D3N LC1G4D2T LC1G4D2N LC1G4D1T LC1G4D1N XKXX KXXX uuuu uuuu
1E1Ah CLC2CON LC2EN — LC20UT LC2INTP LC2INTN LC2MODE<2:0> 0-00 0000 0-00 0000
1E1Bh CLC2POL LC2POL — — — LC2G4POL LC2G3POL LC2G2POL LC2G1POL 0--- xXXxX 0--- uuuu
1E1Ch CLC2SELO — — LC2D18<5:0> ——XX XXXX --uu uuuu
1E1Dh CLC2SEL1 — — LC2D2S<5:0> ——XX XXXX --uu uuuu
1E1Eh CLC2SEL2 — — LC2D3S<5:0> —-XX XXXX --uu uuuu
1E1Fh CLC2SEL3 — — LC2D4S<5:0> —-XX XXXX --uu uuuu
1E20h CLC2GLS0 LC2G1D4T LC2G1D4N LC2G1D3T LC2G1D3N LC2G1D2T LC2G1D2N LC2G1D1T LC2G1D1N XKXX KXXX uuuu uuuu
1E21h CLC2GLS1 LC2G2D4T LC2G2D4N LC2G2D3T LC2G2D3N LC2G2D2T LC2G2D2N LC2G2D1T LC2G2D1N XKXX KXXX uuuu uuuu
1E22h CLC2GLS2 LC2G3D4T LC2G3D4N LC2G3D3T LC2G3D3N LC2G3D2T LC2G3D2N LC2G3D1T LC2G3D1N XXXX KXXX uuuu uuuu
1E23h CLC2GLS3 LC2G4D4T LC2G4D4N LC2G4D3T LC2G4D3N LC2G4D2T LC2G4D2N LC2G4D1T LC2G4D1N XKXX KXXX uuuu uuuu
1E24h CLC3CON LC3EN — LC30UT LC3INTP LC3INTN LC3MODE 0-00 0000 0-00 0000
1E25h CLC3POL LC3POL — — — LC3G4POL LC3G3POL LC3G2POL LC3G1POL 0--- xXXX 0--- uuuu
1E26h CLC3SELO — — LC3D18<5:0> —-XX XXXX --uu uuuu
1E27h CLC3SEL1 — — LC3D2S<5:0> —-XX XXXX --uu uuuu
1E28h CLC3SEL2 — — LC3D3S<5:0> —-XX XXXX --uu uuuu
1E29h CLC3SEL3 — — LC3D4S<5:0> —-XX XXXX --uu uuuu
1E2Ah CLC3GLS0 LC3G1D4T LC3G1D4N LC3G1D3T LC3G1D3N LC3G1D2T LC3G1D2N LC3G1D1T LC3G1D1N XKXX KXXX uuuu uuuu
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;gh V%“'
Bank 60 (Continued)
1E2Bh CLC3GLS1 LC3G2D4T LC3G2D4N LC3G2D3T LC3G2D3N LC3G2D2T LC3G2D2N LC3G2D1T LC3G2D1N XXXX XXXX uuuu uuuu
1E2Ch CLC3GLS2 LC3G3D4T LC3G3D4N LC3G3D3T LC3G3D3N LC3G3D2T LC3G3D2N LC3G3D1T LC3G3D1N XXXX XXXX uuuu uuuu
1E2Dh CLC3GLS3 LC3G4D4T LC3G4D4N LC3G4D3T LC3G4D3N LC3G4D2T LC3G4D2N LC3G4D1T LC3G4D1N XXXX XXXX uuuu uuuu
1E2Eh CLC4CON LC4EN — LC40UT LC4INTP LC4INTN LC4MODE<2:0> 0-00 0000 0-00 0000
1E2Fh CLC4POL LC4POL — — — LC4G4POL LC4G3POL LC4G2POL LC4G1POL 0--- XXXX 0--- uuuu
1E30h CLC4SELO — — LC4D1S<5:0> --XX XXXX --uu uuuu
1E31h CLC4SEL1 — — LC4D2S<5:0> --XX XXXX --uu uuuu
1E32h CLC4SEL2 — — LC4D3S<5:0> --XX XXXX --uu uuuu
1E33h CLC4SEL3 — — LC4D4S<5:0> --XX XXXX --uu uuuu
1E34h CLC4GLSO0 LC4G1D4T LC4G1D4N LC4G1D3T LC4G1D3N LC4G1D2T LC4G1D2N LC4G1D1T LC4G1D1N XXXX XXXX uuuu uuuu
1E35h CLC4GLS1 LC4G2D4T LC4G2D4N LC4G2D3T LC4G2D3N LC4G2D2T LC4G2D2N LC4G2D1T LC4G2D1N XXXX XXXX uuuu uuuu
1E36h CLC4GLS2 LC4G3D4T LC4G3D4N LC4G3D3T LC4G3D3N LC4G3D2T LC4G3D2N LC4G3D1T LC4G3D1N XXXX XXXX uuuu uuuu
1E37h CLC4GLS3 LC4G4D4T LC4G4D4N LC4G4D3T LC4G4D3N LC4G4D2T LC4G4D2N LC4G4D1T LC4G4D1N XXXX XXXX uuuu uuuu
1E38h
— — Unimplemented — —
1E6Fh
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)

. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 61

CPU CORE REGISTERS; see Table 4-3 for specifics

1E8Ch — Unimplemented — —
1E8Dh — Unimplemented — —
1E8Eh — Unimplemented — —
1E8Fh PPSLOCK — — — — — — — PPSLOCKED | ---- --—- o | --—- --- 0
1E90h INTPPS — — INTPPS<5:0> --00 1000 --uu uuuu
1E91h TOCKIPPS — — TOCKIPPS<5:0> --00 0100 --uu uuuu
1E92h T1CKIPPS — — T1CKIPPS<5:0> --01 0000 --uu uuuu
1E93h T1GPPS — — T1GPPS<5:0> --00 1101 --uu uuuu
1E94h
— — Unimplemented - -
1E9Bh
1E9Ch T2INPPS — — T2INPPS<5:0> --01 0011 --uu uuuu
1E9Dh
— — Unimplemented - -
1EAOh
1EA1h CCP1PPS — — CCP1PPS<5:0> --01 0010 --uu uuuu
1EA2h CCP2PPS — — CCP2PPS<5:0> --01 0001 --uu uuuu
1EA3h
— — Unimplemented — —
1EBOh
1EB1h CWG1PPS — — CWG1PPS<5:0> --00 1000 --uu uuuu
1EB2h
— — Unimplemented — —
1EBAh
1EBBh CLCINOPPS — — CLCINOPPS<5:0> --00 0000 --uu uuuu
1EBCh CLCIN1PPS — — CLCIN1PPS<5:0> --00 0001 --uu uuuu
1EBDh CLCIN2PPS — — CLCIN2PPS<5:0> --00 1110 --uu uuuu
1EBEh CLCIN3PPS — — CLCIN3PPS<5:0> --00 1111 --uu uuuu
1EBFh
— — Unimplemented — —
1EC2h
1EC3h ADACTPPS — — CLCIN3PPS<5:0> --001100 ——uuuuuu
1EC4h — Unimplemented — —
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;gh V%“'
Bank 61 (Continued)
1EC5h SSP1CLKPPS — — SSP1CLKPPS<5:0> --01 0011 --uu uuuu
1EC6h SSP1DATPPS — — SSP1DATPPS<5:0> --01 0100 --uu uuuu
1EC7h SSP1SSPPS — — SSP1SSPPS<5:0> --00 0101 --uu uuuu
1ECBh RX1DTPPS — — RX1DTPPS<5:0> --01 0111 --uu uuuu
1ECCh TX1CKPPS — — TX1CKPPS<5:0> --01 0110 --uu uuuu
1ECDh — Unimplemented — —
1ECEh — Unimplemented — —
1ECFh
— — Unimplemented — —
1EEFh
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f’;gh V%“'
Bank 62
CPU CORE REGISTERS; see Table 4-3 for specifics
1FOCh — Unimplemented — —
1FODh — Unimplemented — —
1FOEh — Unimplemented — —
1FOFh — Unimplemented — —
1F10h RAOPPS — — — RAOPPS<4:0> ---0 0000 ---u uuuu
1F11h RA1PPS — — — RA1PPS<4:0> ---0 0000 ---u uuuu
1F12h RA2PPS — — — RA2PPS<4:0> ---0 0000 ---u uuuu
1F13h RA3PPS — — — RA3PPS<4:0> ---0 0000 ---u uuuu
1F14h RA4PPS — — — RA4PPS<4:0> ---0 0000 ---u uuuu
1F15h RA5PPS — — — RA5PPS<4:0> ---0 0000 ---u uuuu
1F16h
— — Unimplemented — —
1F1Fh
1F20h Rcopps(! — — — RCOPPS<4:0> ---0 0000 | ---u uuuu
1F21h Rc1PpPs(! — — — RC1PPS<4:0> ---0 0000 | ---u uuuu
1F22h Rc2pPps(! — — — RC2PPS<4:0> ---0 0000 | ---u uuuu
1F23h Rcapps(! — — — RC3PPS<4:0> ---0 0000 | ---u uuuu
1F24h Rcapps(! — — — RC4PPS<4:0> ---0 0000 | ---u uuuu
1F25h NI — — — RC5PPS<4:0> ---0 0000 | ---u uuuu
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note

1:  Presentonly in PIC16(L)F15323.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f’;gh Vﬂ‘éﬁ“'
Bank 62 (Continued)

1F38h ANSELA — — ANSAS5 ANSA4 — ANSA2 ANSA1 ANSAO --11 1111 --11 1111
1F39h WPUA — — WPUAS5 WPUA4 WPUA3 WPUA2 WPUA1 WPUAO --00 0000 --00 0000
1F3Ah ODCONA — — ODCA5 ODCA4 — ODCA2 ODCA1 ODCAO --00 0000 --00 0000
1F3Bh SLRCONA — — SLRA5 SLRA4 — SLRA2 SLRA1 SLRAO --11 1111 --11 1111
1F3Ch INLVLA — — INLVLA5 INLVLA4 INLVLA3 INLVLA2 INLVLA1 INLVLAO --11 1111 --11 1111
1F3Dh IOCAP — — IOCAP5 IOCAP4 IOCAP3 IOCAP2 IOCAP1 IOCAPO --00 0000 --00 0000
1F3Eh IOCAN — — IOCANS5 IOCAN4 IOCAN3 IOCAN2 IOCAN1 IOCANO --00 0000 --00 0000
1F3Fh IOCAF — — IOCAF5 IOCAF4 IOCAF3 IOCAF2 IOCAF1 IOCAFO --00 0000 --00 0000
1F40h

— — Unimplemented — —
1F4Dh

1F4Eh ANSELC( — — ANSC5 ANSC4 ANSC3 ANSC2 ANSC1 ANSCO --11 1111 --11 1111
1F4Fh wpuct — — WPUC5 WPUC4 WPUC3 WPUC2 WPUCH1 WPUCO --00 0000 --00 0000
1F50h obconc — — 0ODCC5 oDCC4 oDCC3 oDCC2 obcc1 0ODCCO --00 0000 --00 0000
1F51h SLRCONC) — — SLRC5 SLRC4 SLRC3 SLRC2 SLRC1 SLRCO --11 1111 --11 1111
1F52h INLVLC™) — — INLVLC5 INLVLC4 INLVLC3 INLVLC2 INLVLC1 INLVLCO --11 1111 --11 1111
1F53h 1occpt — — IOCCP5 I0CCP4 IOCCP3 IOCCP2 I0CCP1 I0CCPO --00 0000 --00 0000
1F54h I0CCN™M — — IOCCN5 IOCCN4 IOCCN3 IOCCN2 IOCCN1 IOCCNO --00 0000 --00 0000
1F55h I0CCF™ — — IOCCF5 IOCCF4 IOCCF3 IOCCF2 IOCCF1 I0CCF0 --00 0000 --00 0000
1F56h

— — Unimplemented — —
1F6Fh

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

Note 1: Presentonly in PIC16(L)F15323.
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TABLE 4-10: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g'l;‘f;g'; V%“:
Bank 63

CPU CORE REGISTERS; see Table 4-3 for specifics

1F8Ch
— — Unimplemented - -
1FE3h
1FE4h STATUS_SHAD —_ — | — | — — z DC c e —xxx | ———— -uwu
1FE5h WREG_SHAD Working Register Shadow XXKK XXXX uuuu uuuu
1FE6h BSR_SHAD —_ _ | _ | Bank Select Register Shadow ———x xxxx | ---u uuuu
1FE7h PCLATH_SHAD — Program Counter Latch High Register Shadow —XXX XKXXX uuuu uuuu
1FE8h FSROL_SHAD Indirect Data Memory Address 0 Low Pointer Shadow XXKK XXXX uuuu uuuu
1FESh FSROH_SHAD Indirect Data Memory Address 0 High Pointer Shadow XXKX XXXX uuuu uuuu
1FEAh FSR1L_SHAD Indirect Data Memory Address 1 Low Pointer Shadow XXKK XXXX uuuu uuuu
1FEBh FSR1H_SHAD Indirect Data Memory Address 1 High Pointer Shadow XXKX XXXX uuuu uuuu
1FECh — Unimplemented = =
1FEDh STKPTR — | — — Current Stack Pointer ---1 1111 ---1 1111
1FEEh TOSL Top of Stack Low byte XXKX XXXX uuuu uuuu
1FEFh TOSH — | Top of Stack High byte —XXX XKXXX -uuu uuuu
Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
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4.4 PCL and PCLATH

The Program Counter (PC) is 15 bits wide. The low byte
comes from the PCL register, which is a readable and
writable register. The high byte (PC<14:8>) is not directly
readable or writable and comes from PCLATH. On any
Reset, the PC is cleared. Figure 4-3 shows the five
situations for the loading of the PC.

FIGURE 4-3: LOADING OF PC IN
DIFFERENT SITUATIONS
14 PCH PCL 0 Instruction
PCLITTTTITTITTITTITTT vithPOL as
1 Destination
6/ 0 8
PCLATH ALU result
14 PCH PCL 0 om0
PCLITTIITITITIIITTY pf
o4 0 111
PCLATHLT T [ T ' TT ] OPCODE <10:0>
14 PCH PCL 0
PCLITTTTTTTITIITTITT] caLw
6 ' 0 8#
PCLATH W
14 PCH PCL 0
PCLITTITTTTITITITT] BRW
151
PC+W
14 PCH PCL 0
PCLITTTTTTTITITITT] BRA
15
PC + OPCODE <8:0>

4.4.1 MODIFYING PCL

Executing any instruction with the PCL register as the
destination simultaneously causes the Program
Counter PC<14:8> bits (PCH) to be replaced by the
contents of the PCLATH register. This allows the entire
contents of the program counter to be changed by writ-
ing the desired upper seven bits to the PCLATH regis-
ter. When the lower eight bits are written to the PCL
register, all 15 bits of the program counter will change
to the values contained in the PCLATH register and
those being written to the PCL register.

442 COMPUTED GOTO

A computed GOTO is accomplished by adding an offset to
the program counter (ADDWE PCL). When performing a
table read using a computed GOTO method, care must be
exercised if the table location crosses a PCL memory
boundary (each 256-byte block). Refer to Application
Note AN556, “Implementing a Table Read” (DS00556).

443 COMPUTED FUNCTION CALLS

A computed function CALL allows programs to maintain
tables of functions and provide another way to execute
state machines or look-up tables. When performing a
table read using a computed function CALL, care must
be exercised if the table location crosses a PCL mem-
ory boundary (each 256-byte block).

If using the CALL instruction, the PCH<2:0> and PCL
registers are loaded with the operand of the CALL
instruction. PCH<6:3> is loaded with PCLATH<6:3>.

The cALLW instruction enables computed calls by
combining PCLATH and W to form the destination
address. A computed CALLW is accomplished by
loading the W register with the desired address and
executing CALLW. The PCL register is loaded with the
value of W and PCH is loaded with PCLATH.

444 BRANCHING

The branching instructions add an offset to the PC.
This allows relocatable code and code that crosses
page boundaries. There are two forms of branching,
BRW and BRA. The PC will have incremented to fetch
the next instruction in both cases. When using either
branching instruction, a PCL memory boundary may be
crossed.

If using BRW, load the W register with the desired
unsigned address and execute BRW. The entire PC will
be loaded with the address PC + 1 + W.

If using BRA, the entire PC will be loaded with
PC + 1 + the signed value of the operand of the BRA
instruction.

© 2017-2022 Microchip Technology Inc. and its subsidiaries
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4.5 Stack

All devices have a 16-level x 15-bit wide hardware
stack (refer to Figure 4-4 through Figure 4-7). The
stack space is not part of either program or data space.
The PC is PUSHed onto the stack when CALL or
CALLW instructions are executed or an interrupt causes
a branch. The stack is POPed in the event of a
RETURN, RETLW or a RETFIE instruction execution.
PCLATH is not affected by a PUSH or POP operation.

The stack operates as a circular buffer if the STVREN
bit is programmed to ‘0‘ (Configuration Words). This
means that after the stack has been PUSHed sixteen
times, the seventeenth PUSH overwrites the value that
was stored from the first PUSH. The eighteenth PUSH
overwrites the second PUSH (and so on). The
STKOVF and STKUNF flag bits will be set on an
Overflow/Underflow, regardless of whether the Reset is
enabled.

Note 1: There are no instructions/mnemonics
called PUSH or POP. These are actions
that occur from the execution of the
CALL, CALLW, RETURN, RETLW and

RETFIE instructions or the vectoring to

an interrupt address.

FIGURE 4-4:

451 ACCESSING THE STACK

The stack is accessible through the TOSH, TOSL and
STKPTR registers. STKPTR is the current value of the
Stack Pointer. TOSH:TOSL register pair points to the
TOP of the stack. Both registers are read/writable. TOS
is splitinto TOSH and TOSL due to the 15-bit size of the
PC. To access the stack, adjust the value of STKPTR,
which will position TOSH:TOSL, then read/write to
TOSH:TOSL. STKPTR is five bits to allow detection of
overflow and underflow.

Note:  Care must be taken when modifying theI

STKPTR while interrupts are enabled.

During normal program operation, CALL, CALLW and
interrupts  will increment STKPTR while RETLW,
RETURN, and RETFIE will decrement STKPTR.
STKPTR can be monitored to obtain to value of stack
memory left at any given time. The STKPTR always
points at the currently used place on the stack.
Therefore, a CALL or CALLW will increment the
STKPTR and then write the PC, and a return will
unload the PC value from the stack and then
decrement the STKPTR.

Reference Figure 4-4 through Figure 4-7 for examples
of accessing the stack.

ACCESSING THE STACK EXAMPLE 1

Rev. 10-000043A
71302013

TOSH:TOSL <): 0XOF

Stack Reset Disabled
(STVREN = 0)

0x0E

0x0D

0x0C

0x0B

0x0A

Initial Stack Configuration:

0x09

After Reset, the stack is empty. The
empty stack is initialized so the Stack

0x08

Pointer is pointing at Ox1F. If the Stack

0x07

Overflow/Underflow Reset is enabled, the
TOSH/TOSL register will return ‘0’. If the

0x06

Stack Overflow/Underflow Reset is

0x05

disabled, the TOSH/TOSL register will
return the contents of stack address

0x04

O0xOF.

0x03

0x02

0x01

0x00

0x0000

Stack Reset Enabled
(STVREN = 1)

TOSH:TOSL <: 0x1F

© 2017-2022 Microchip Technology Inc. and its subsidiaries
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FIGURE 4-5: ACCESSING THE STACK EXAMPLE 2

Rev. 10-0000438
713012013

OxOF
O0x0E
0x0D
0x0C
0x0B
O0x0A

0x09 This figure shows the stack configuration
after the first CALL or a single interrupt.
0x08 If a RETURN instruction is executed, the
0x07 return address will be placed in the
Program Counter and the Stack Pointer
decremented to the empty state (0x1F).

0x06
0x05
0x04
0x03
0x02

0x01
TOSH:TOSL <): 0x00 | Return Address

FIGURE 4-6: ACCESSING THE STACK EXAMPLE 3

Rev. 10-000043C
71302013

0xOF
0x0E
0x0D
0x0C After seven CALLSs or six CALLS and an

0x0B interrupt, the stack looks like the figure on
the left. A series of RETURN instructions will

Ox0A repeatedly place the return addresses into
0x09 the Program Counter and pop the stack.
0x08

0x07
TOSH:TOSL <: 0x06 | Return Address

0x05 | Return Address
0x04 | Return Address
0x03 | Return Address
0x02 | Return Address
0x01 Return Address
0x00 | Return Address
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FIGURE 4-7: ACCESSING THE STACK EXAMPLE 4

Rev. 10-000043D
71302013

O0xOF | Return Address
OxOE | Return Address
0x0OD | Return Address
0x0C | Return Address
0x0OB | Return Address

OxO0A | Return Address When the stack is full, the next CALL or
0x09 Return Address an interrupt will set the Stack Pointer to

0x10. This is identical to address 0x00 so
0x08 | Return Address the stack will wrap and overwrite the
0x07 Return Address return address at 0x00. If the Stack

Overflow/Underflow Reset is enabled, a
0x06 | Return Address Reset will occur and location 0x00 will
0x05 | Return Address not be overwritten.

0x04 Return Address
0x03 Return Address
0x02 Return Address

0x01 | Return Address
TOSH:TOSL <: 0x00 | Return Address

452 OVERFLOW/UNDERFLOW RESET

If the STVREN bit in Configuration Words
(Register 5-2) is programmed to ‘1’, the device will be
Reset if the stack is PUSHed beyond the sixteenth
level or POPed beyond the first level, setting the
appropriate bits (STKOVF or STKUNF, respectively) in
the PCON register.

4.6 Indirect Addressing

The INDFn registers are not physical registers. Any
instruction that accesses an INDFn register actually
accesses the register at the address specified by the
File Select Registers (FSR). If the FSRn address
specifies one of the two INDFn registers, the read will
return ‘0’ and the write will not occur (though Status bits
may be affected). The FSRn register value is created
by the pair FSRnH and FSRnL.

The FSR registers form a 16-bit address that allows an
addressing space with 65536 locations. These locations
are divided into three memory regions:

» Traditional/Banked Data Memory

 Linear Data Memory

* Program Flash Memory
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FIGURE 4-8: INDIRECT ADDRESSING PIC16(L)F15313/23
" 0x0000 0x0000
Traditional
Data Memory
0x1FFF
0x2000
Linear

FSR
Address
Range

N

OX2FEF
O0X2FFO0

Ox7FFF
0x8000

0x87FF

Data Memory

Reserved

PC value = 0x000

Program
Flash Memory

PC value = Ox7FF
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4.6.1 TRADITIONAL/BANKED DATA
MEMORY

The traditional or banked data memory is a region from
FSR address 0x000 to FSR address Ox1FFF. The
addresses correspond to the absolute addresses of all
SFR, GPR and common registers.

FIGURE 4-9: TRADITIONAL/BANKED DATA MEMORY MAP
Direct Addressing Indirect Addressing
From Opcode
5 BSR 0 6 0 7 FSRxH 0 7 FSRxL 0
LTI fofofof TTTIJCTTITTITT]
-
Bank Select | Location Select Bank Select Location Select
—® 000000 000001 000010 111111
0x00
Ox7F
Bank 0 Bank 1 Bank 2 Bank 63
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46.2 LINEAR DATA MEMORY

The linear data memory is the region from FSR
address 0x2000 to FSR address OX2FEF. This region
is a virtual region that points back to the 80-byte blocks
of GPR memory in all the banks. Refer to Figure 4-10
for the Linear Data Memory Map.

Note:  The address range 0x2000 to Ox2FFO rep-
resents the complete addressable Linear
Data Memory up to Bank 50. The actual
implemented Linear Data Memory will dif-
fer from one device to the other in a family.
Confirm the memory limits on every

device.

Unimplemented memory reads as 0x00. Use of the
linear data memory region allows buffers to be larger
than 80 bytes because incrementing the FSR beyond
one bank will go directly to the GPR memory of the next
bank.

The 16 bytes of common memory are not included in
the linear data memory region.
FIGURE 4-10: LINEAR DATA MEMORY
MAP

Rev. 10-0000578
8124120

7 FSRnH 0 7 FSRaL 0
LTIy Er T

Location Select  0x2000

0x020
Bank 0
0x06F

0x0A0
Bank 1
OxOEF

0x120
s Bank 2
0x16F

0x1920
Bank 50
0x196F

— Ox2FEF

46.3 PROGRAM FLASH MEMORY

To make constant data access easier, the entire
Program Flash Memory is mapped to the upper half of
the FSR address space. When the MSB of FSRnH is
set, the lower 15 bits are the address in program
memory which will be accessed through INDF. Only the
lower eight bits of each memory location is accessible
via INDF. Writing to the Program Flash Memory cannot
be accomplished via the FSR/INDF interface. All
instructions that access Program Flash Memory via the
FSR/INDF interface will require one additional
instruction cycle to complete.

FIGURE 4-11: PROGRAM FLASH
MEMORY MAP
7 FSRnH 0 7 FSRnL 0
CITTTTTTY) OO TTTT
Location Select

~— 0x8000 0x0000

Program

Flash

. Memory

(low 8 bits)

Ox7FFF
— OxFFFF
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5.0 DEVICE CONFIGURATION

Device configuration consists of the Configuration
Words, User ID, Device ID, Device Information Area
(DIA), (see Section 6.0 “Device Information Area”),
and the Device Configuration Information (DCI)
regions, (see Section 7.0 “Device Configuration
Information”).

5.1 Configuration Words

The devices have several Configuration Words
starting at address 8007h. The Configuration bits
establish configuration values prior to the execution of
any software; Configuration bits enable or disable
device-specific features.

In terms of programming, consider these important
Configuration bits:
1. LVP: Low-Voltage Programming Enable bit

* 1 = ON - Low-Voltage Programming is enabled.
MCLR/VPP pin function is MCLR. MCLRE
Configuration bit is ignored.

* 0 = OFF — HV on MCLR/VPP must be used for
programming.

2. CP: User Nonvolatile Memory (NVM)

Program Memory Code Protection bit
* 1 = OFF — User NVM code protection disabled
* 0 = ON — User NVM code protection enabled
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5.2 Register Definitions: Configuration Words

REGISTER 5-1: CONFIGURATION WORD 1: OSCILLATORS

R/P-1 U-1 R/P-1 U-1 U-1 R/P-1
FCMEN ‘ — ‘ CSWEN | — ‘ — ‘ CLKOUTEN
bit 13 bit 8
U-1 R/P-1 R/P-1 R/P-1 U-1 R/P-1 R/P-1 R/P-1
— RSTOSC2 RSTOSCH1 ‘ RSTOSCO ‘ — | FEXTOSC2 ‘ FEXTOSC1 ‘ FEXTOSCO
bit 7 bit 0
Legend:
R = Readable bit P = Programmabile bit x = Bit is unknown U = Unimplemented bit, read as
qr
‘0’ = Bit is cleared ‘1’ = Bit is set W = Writable bit n = Value when blank or after Bulk
Erase
bit 13 FCMEN: Fail-Safe Clock Monitor Enable bit
1= FSCM timer enabled
0 = FSCM timer disabled
bit 12 Unimplemented: Read as ‘1’
bit 11 CSWEN: Clock Switch Enable bit
1= Writing to NOSC and NDIV is allowed
0 = The NOSC and NDIV bits cannot be changed by user software
bit 10-9 Unimplemented: Read as ‘1’
bit 8 CLKOUTEN: Clock Out Enable bit
If FEXTOSC = EC (high, mid or low) or Not Enabled:
1 = CLKOUT function is disabled; I/O or oscillator function on OSC2
0 = CLKOUT function is enabled; FOSC/4 clock appears at OSC2
Otherwise:
This bit is ignored.
bit 7 Unimplemented: Read as ‘1’
bit 6-4 RSTOSC<2:0>: Power-up Default Value for COSC bits
This value is the Reset-default value for COSC and selects the oscillator first used by user software.
111 = EXTOSC operating per FEXTOSC bits
110 = HFINTOSC (1 MHz) with OSCFRQ = 010 (4 MHz) and CDIV = 0010 (4:1)
101 = LFINTOSC
100 = Reserved
011 = Reserved
010 = EXTOSC with 4x PLL, with EXTOSC operating per FEXTOSC bits
001 = HFINTOSC with 2x PLL (32 MHz) with OSCFRQ = 101 (16 MHz) and CDIV = 0000 (1:1)
000 = HFINTOSC (32 MHz) with OSCFRQ = 110 (32 MHz) and CDIV = 0000 (1:1)
bit 3 Unimplemented: Read as ‘1’
bit 2-0 FEXTOSC<2:0>:FEXTOSC External Oscillator Mode Selection bits

111 = EC (External Clock) above 8 MHz; PFM set to high power (device manufacturing default)
110 = EC (External Clock) for 100 kHz to 8 MHz; PFM set to medium power

101 = EC (External Clock) below 100 kHz

100 = Oscillator not enabled

011 = Reserved (do not use)

010 = HS (Crystal oscillator) above 4 MHz; PFM set to high power

001 = XT (Crystal oscillator) above 100 kHz, below 4 MHz; PFM set to medium power

000 = LP (Crystal oscillator) optimized for 32.768 kHz; PFM set to low power
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REGISTER 5-2:

CONFIGURATION WORD 2: SUPERVISORS

R = Readable bit

‘0’ = Bit is cleared

P = Programmabile bit

‘1’ = Bit is set

x = Bit is unknown

W = Writable bit

R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 U-1
DEBUG ‘ STVREN ‘ PPS1WAY | ZCDDIS BORV ‘ —
bit 13 bit 8
R/P-1 R/P-1 R/P-1 U-1 U-1 U-1 R/P-1 R/P-1
BORENT1 BORENO LPBOREN I — — | — PWRTE ‘ MCLRE
bit 7 bit 0
Legend:

U = Unimplemented bit, read as
qr

n = Value when blank or after Bulk

Erase

bit 13 DEBUG: Debugger Enable bit
1 = Background debugger disabled
0 = Background debugger enabled

bit 12 STVREN: Stack Overflow/Underflow Reset Enable bit
1 = Stack Overflow or Underflow will cause a Reset
0 = Stack Overflow or Underflow will not cause a Reset

bit 11 PPS1WAY: PPSLOCK One-Way Set Enable bit

1 = The PPSLOCK bit can be cleared and set only once; PPS registers remain locked after one clear/set cycle
0 = The PPSLOCK bit can be set and cleared repeatedly (subject to the unlock sequence)

bit 10 ZCDDIS: Zero-Cross Detect Disable bit
1 = ZCD disabled. ZCD can be enabled by setting the ZCDSEN bit of the ZCDCON register
0 = ZCD always enabled (ZCDSEN bit is ignored)

bit 9 BORYV: Brown-out Reset Voltage Selection bit(1)

1 = Brown-out Reset voltage (VBOR) set to lower trip point level
0 = Brown-out Reset voltage (VBOR) set to higher trip point level

bit 8 Unimplemented: Read as ‘1’

bit 7-6

BOREN<1:0>: Brown-out Reset Enable bits

When enabled, Brown-out Reset Voltage (VBOR) is set by the BORV bit
11 = Brown-out Reset is enabled; SBOREN bit is ignored
10 = Brown-out Reset is enabled while running, disabled in Sleep; SBOREN bit is ignored
01 = Brown-out Reset is enabled according to SBOREN
00 = Brown-out Reset is disabled

bit 5 LPBOREN: Low-Power BOR Enable bit

bit 4-2
bit 1

bit 0

Note 1:
2:

1 = ULPBOR is disabled
0= ULPBOR is enabled

Unimplemented: Read as ‘1’

PWRTE: Power-up Timer Enable bit

1 = PWRT is disabled
0 = PWRT is enabled

MCLRE: Master Clear (MCLR) Enable bit

IfLVP =1:

RES3 pin function is MCLR (it will reset the device when driven low)

If LVP = 0:

1 = MCLR pin is MCLR (it will reset the device when driven low)
0 = MCLR pin may be used as general purpose RE3 input

See Vbor parameter for specific trip point voltages.
The DEBUG bit in Configuration Words is managed automatically by device development tools including debuggers
and programmers. For normal device operation, this bit must be maintained as a ‘1’.
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REGISTER 5-3: CONFIGURATION WORD 3: WINDOWED WATCHDOG

R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1
WDTCCS2 | WDTCCSH1 ‘ WDTCCSO0 ‘ WDTCWS2 ‘ WDTCWS1 | WDTCWS0
bit 13 bit 8
U-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1
— WDTEA1 WDTEO | WDTCPS4 ‘ WDTCPS3 ‘ WDTCPS2 ‘ WDTCPSH1 | WDTCPSO0
bit 7 bit 0
Legend:
R = Readable bit P = Programmable bit x = Bit is unknown U = Unimplemented bit, read as ‘1’
‘0’ = Bit is cleared ‘1’ = Bit is set W = Writable bit n = Value when blank or after Bulk
Erase

bit 13-11 WDTCCS<2:0>: WDT Input Clock Selector bits
111 = Software Control
110 = Reserved

010 = Reserved
001 = WDT reference clock is the 31.0 kHz LFINTOSC
000 = WDT reference clock is the 31.25 kHz HFINTOSC (MFINTOSC) output

bit 10-8 WDTCWS<2:0>: WDT Window Select bits

WDTWS at POR
Software Keyed
WDTCWS Window delay Window control of access
Value Percent of time opening WDTWS? required?
Percent of time
111 111 n/a 100 Yes No
110 111 n/a 100
101 101 25 75
100 100 375 62.5
011 011 50 50 No Yes
010 010 62.5 375
001 001 75 25
000 000 87.5 12.5
bit 7 Unimplemented: Read as ‘1’

bit 6-5 WDTE<1:0>: WDT Operating mode:
11 = WDT enabled regardless of Sleep; SWDTEN is ignored
10 = WDT enabled while Sleep = 0, suspended when Sleep = 1; SWDTEN ignored
01 = WDT enabled/disabled by SWDTEN bit in WDTCONO
00 = WDT disabled, SWDTEN is ignored
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REGISTER 5-3: CONFIGURATION WORD 3: WINDOWED WATCHDOG (CONTINUED)

bit 4-0 WDTCPS<4:0>: WDT Period Select bits

WDTPS at POR
Software Control
WDTCPS Tvoi :
- . ypical Time Out of WDTPS?
Value Divider Ratio (FIN = 31 kHz)
11111M 01011 1:65536 | 216 2s Yes
11110 11110
1:32 25 1ms No

10011 10011

10010 10010 1:8388608 | 223 256 s

10001 10001 1:4194304 | 222 128's

10000 10000 1:2097152 | 221 64 s

01111 01111 1:1048576 | 220 32s

01110 01110 1:524299 | 219 16's

01101 01101 1:262144 | 218 8s

01100 01100 1:131072 | 217 4s

01011 01011 1:65536 | 216 2s

01010 01010 1:32768 | 215 1s

01001 01001 1:16384 | 214 512 ms No
01000 01000 1:8192 | 213 256 ms

00111 00111 1:4096 | 212 128 ms

00110 00110 1:2048 | 2™ 64 ms

00101 00101 1:1024 | 210 32 ms

00100 00100 1:512 29 16 ms

00011 00011 1:256 28 8 ms

00010 00010 1:128 27 4 ms

00001 00001 1:64 26 2 ms

00000 00000 1:32 25 1 ms

Note 1: 0b11111 is the default value of the WDTCPS bits.

© 2017-2022 Microchip Technology Inc. and its subsidiaries

DS40001897D-page 79



PIC16(L)F15313/23

REGISTER 5-4: CONFIGURATION WORD 4: MEMORY

R/W-1 U-1 R/W-1 U-1 R/W-1 R/W-1
w | — [ wrsa® | — | wrRte® | wrts®
bit 13 12 1 10 9 bit 8
R/W-1 U-1 U-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
WRTAPP(! — — | saren™ | BBEN™ | BBSIZE2 | BBSIZE1 | BBSIZEO
bit 7 6 5 4 3 2 1 bit 0
Legend:
R = Readable bit P = Programmable bit x = Bit is unknown U = Unimplemented bit, read
as'1’
‘0’ = Bit is cleared ‘1’ = Bit is set W = Writable bit n = Value when blank or after
Bulk Erase
bit 13 LVP: Low Voltage Programming Enable bit
1= Low voltage programming enabled. MCLR/VPP pin function is MCLR. MCLRE Configuration bit is ignored.
0= HV on MCLR/VPP must be used for programming.
The LVP bit cannot be written (to zero) while operating from the LVP programming interface. The purpose of this
rule is to prevent the user from dropping out of LVP mode while programming from LVP mode, or accidentally
eliminating LVP mode from the configuration state.
The preconditioned (erased) state for this bit is critical.
bit 12 Unimplemented: Read as ‘1’
bit 11 WRTSAF: Storage Area Flash Write Protection bit

1 = SAF NOT write-protected
0 = SAF write-protected
Unimplemented, if SAF is not supported in the device family and only applicable if SAFEN = 0.
bit 10 Unimplemented: Read as ‘1’
bit 9 WRTC: Configuration Register Write Protection bit
1 = Configuration Register NOT write-protected
0 = Configuration Register write-protected
bit 8 WRTB: Boot Block Write Protection bit
1= Boot Block NOT write-protected
0 = Boot Block write-protected
Only applicable if BBEN = 0.
bit 7 WRTAPP: Application Block Write Protection bit
1= Application Block NOT write-protected
0= Application Block write-protected
bit 6-5 Unimplemented: Read as ‘1’
bit 4 SAFEN: SAF Enable bit
1= SAF disabled
0= SAF enabled
bit 3 BBEN: Boot Block Enable bit
1 = Boot Block disabled
0= Boot Block enabled
bit 2-0 BBSIZE<2:0>: Boot Block Size Selection bits (See Table 5-1)
BBSIZE is used only when BBEN = 0
BBSIZ bits can only be written while BBEN = 1; after BBEN = 0, BBSIZ is write-protected.

Note 1: Bits are implemented as sticky bits. Once protection is enabled, it can only be reset through a Bulk Erase.
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TABLE 5-1: BOOT BLOCK SIZE BITS

Actual Boot Block Size
BBEN BBSIZE<2:0> User Program Memory Size (words) Last Boot Block
’ Memory Access
1 XXX 0 -
111 512 01FFh
110-000 1024 03FFh

Note: The maximum boot block size is half the user program memory size. All selections higher than the
maximum are set to half size. For example, all BBSIZE = 000 - 100 produce a boot block size of 4kW on
a 8kW device.
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REGISTER 5-5: CONFIGURATION WORD 5: CODE PROTECTION

U-1 U-1 U-1 U-1 U-1 U-1
bit 13 bit 8
U-1 U-1 U-1 U-1 U-1 U-1 U-1 R/P-1
= = - [ - [ = [ = [ = |
bit 7 bit 0
Legend:
R = Readable bit P = Programmable bit x = Bit is unknown U = Unimplemented bit, read as ‘1’
‘0’ = Bit is cleared ‘1’ = Bit is set W = Writable bit n = Value when blank or after Bulk
Erase
bit 13-1 Unimplemented: Read as ‘1’
bit 0 CP: Program Flash Memory Code Protection bit
1 = Program Flash Memory code protection disabled

0 = Program Flash Memory code protection enabled
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5.3 Code Protection

Code protection allows the device to be protected from
unauthorized access. Program memory protection and
data memory are controlled independently. Internal
access to the program memory is unaffected by any
code protection setting.

5.3.1 PROGRAM MEMORY PROTECTION

The entire program memory space is protected from
external reads and writes by the CP bit in Configuration
Words. When CP = 0, external reads and writes of
program memory are inhibited and a read will return all
‘0’s. The CPU can continue to read program memory,
regardless of the protection bit settings. Self-writing the
program memory is dependent upon the write
protection  setting. See Section 5.4  “Write
Protection” for more information.

54 Write Protection

Write protection allows the device to be protected from
unintended self-writes. Applications, such as boot
loader software, can be protected while allowing other
regions of the program memory to be modified.

The WRTAPP, WRTSAF, WRTB, WRTC bits in
Configuration Words (Register 5-4) define whether the
corresponding region of the program memory block is
protected or not.

5.5 User ID

Four memory locations (8000h-8003h) are designated
as ID locations where the user can store checksum or
other code identification numbers. These locations are
readable and writable during normal execution. See
Section 13.3.6 “NVMREG Access to Device
Information Area, Device Configuration Area, User
ID, Device ID and Configuration Words” for more
information on accessing these memory locations. For
more information on checksum calculation, see the
“PIC16(L)F153xx Memory Programming Specification”
(DS40001838).
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5.6 Device ID and Revision ID

The 14-bit Device ID word is located at 8006h and the
14-bit Revision ID is located at 8005h. These locations
are read-only and cannot be erased or modified.

Development tools, such as device programmers and
debuggers, may be used to read the Device ID,
Revision ID and Configuration Words. These locations
can also be read from the NVMCON register.

5.7 Register Definitions: Device and Revision

REGISTER 5-6: DEVID: DEVICE ID REGISTER

R R R R R R
DEV<13:8>
bit 13 bit 8
R R R R R R R R
DEV<7:0>
bit 7 bit 0
Legend:
R = Readable bit
‘1" = Bit is set ‘0’ = Bit is cleared
bit 13-0 DEV<13:0>: Device ID bits
Device DEVID<13:0> Values
PIC16F15313 11 0000 1011 1110 (30BEh)
PIC16LF15313 11 0000 1011 1111 (30BFh)
PIC16F15323 11 0000 1100 0000 (30COh)
PIC16LF15323 11 0000 1100 0001 (30Cl1lh)
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REGISTER 5-7: REVISIONID: REVISION ID REGISTER
R R R R R R R R R R R R R R
1 0 ‘ MJRREV<5:0> MNRREV<5:0>
bit 13 bit 0
Legend:
R = Readable bit
‘0’ = Bit is cleared ‘1’ = Bit is set x = Bit is unknown
bit 13-12 Fixed Value: Read-only bits
These bits are fixed with value ‘10’ for all devices included in this data sheet.
bit 11-6 MJRREV<5:0>: Major Revision ID bits
These bits are used to identify a major revision.
bit 5-0 MNRREV<5:0>: Minor Revision ID bits

These bits are used to identify a minor revision.
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6.0 DEVICE INFORMATION AREA

The Device Information Area (DIA) is a dedicated
region in the program memory space; it is a new feature
in the PIC16(L)F15313/23 family of devices. The DIA
contains the calibration data for the internal
temperature indicator module, stores the Microchip
Unique Identifier words and the Fixed Voltage
Reference voltage readings measured in mV.

The complete DIA table is shown in Table 6-1: Device
Information Area, followed by a description of each
region and its functionality. The data is mapped from
8100h to 811Fh in the PIC16(L)F15313/23 family.
These locations are read-only and cannot be erased or
modified. The data is programmed into the device
during manufacturing.

TABLE 6-1: DEVICE INFORMATION AREA
Address Range Name of Region Standard Device Information

MUIO

MUl

MUI2

MUI3
8100h-8108h MUI4 Microchip Unique Identifier (9 Words)

MUI5

MUI6

MuUI7

MUI8
8109h MUI9 1 Word Reserved

EUIO

EUN
