ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



MICROCHIP PIC16(L)F18854

Full-Featured 28/40/44-Pin Microcontrollers

Description

PIC16(L)F18854 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 family will feature the CRC/SCAN, Hardware Limit Timer (HLT) and Windowed Watchdog Timer (WWDT) to support
customers looking to add safety to their application. Additionally, this family includes up to 7 KB of Flash memory, along
with a 10-bit ADC with Computation (ADC?) extensions for automated signal analysis to reduce the complexity of the
application.

Core Features Power-Saving Functionality
* C Compiler Optimized RISC Architecture * DOZE mode: Ability to run the CPU core slower
* Only 49 Instructions than the system clock
» Operating Speed: * IDLE mode: Ability to halt CPU core while internal
- DC - 32 MHz clock input peripherals continue operating
- 125 ns minimum instruction cycle » Sleep mode: Lowest Power Consumption
* Interrupt Capability » Peripheral Module Disable (PMD):
* 16-Level Deep Hardware Stack - Ability to disable hardware module to
» Three 8-Bit Timers (TMR2/4/6) with Hardware minimize power consumption of unused
Limit Timer (HLT) Extensions peripherals
» Four 16-Bit Timers (TMRO0/1/3/5)
+ Low-Current Power-on Reset (POR) eXtreme Low-Power (XLP) Features
» Configurable Power-up Timer (PWRTE)
+ Brown-out Reset (BOR) with Fast Recovery * Sleep mode: 50 nA @ 1.8V, typical
+ Low-Power BOR (LPBOR) Option » Watchdog Timer: 500 nA @ 1.8V, typical
« Windowed Watchdog Timer (WWDT): » Secondary Oscillator: 500 nA @ 32 kHz
- Variable prescaler selection * Operating Current:
- Variable window size selection - 8 uA @ 32 kHz, 1.8V, typical
- All sources configurable in hardware or - 32 pA/MHz @ 1.8V, typical
software
* Programmable Code Protection Digital Peripherals
M * Four Configurable Logic Cells (CLC):
emory - Integrated combinational and sequential logic
« Up to 7 KB Flash Program Memory » Three Complementary Waveform Generators
+ Up to 512B Data SRAM (CWG):
« 256B of EEPROM - Rising and falling edge dead-band control
« Direct, Indirect and Relative Addressing modes - Full-bridge, half-bridge, 1-channel drive

- Multiple signal sources
* Five Capture/Compare/PWM (CCP) module:

Operating Characteristics
P g - 16-bit resolution for Capture/Compare modes

» Operating Voltage Range: - 10-bit resolution for PWM mode
- 1.8V to 3.6V (PIC16LF18854) * 10-bit PWM:
- 2.3Vto 5.5V (PIC16F18854) - Two 10-bit PWMs
» Temperature Range: » Numerically Controlled Oscillator (NCO):
- Industrial: -40°C to 85°C - Generates true linear frequency control and
- Extended: -40°C to 125°C increased frequency resolution

- Input Clock: 0 Hz < Fyco < 32 MHz
- Resolution: Fyco/220
» Two Signal Measurement Timers (SMT):
- 24-bit Signal Measurement Timer
- Up to 12 different Acquisition modes

© 2016 Microchip Technology Inc. Preliminary DS40001826A-page 1



PIC16(L)F18854

Digital Peripherals (Cont.)

Cyclical Redundancy Check (CRC/SCAN):

- 16-bit CRC

- Scans memory for NVM integrity

Communication:
- EUSART, RS-232, RS-485, LIN compatible
- Two SPI
- Two 1°C, SMBus, PMBus™ compatible

Up to 25 I/O 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

- Current mode enable

Peripheral Pin Select (PPS):

- Enables pin mapping of digital I/O

Data Signal Modulator (DSM)

- Modulates a carrier signal with digital data to
create custom carrier synchronized output
waveforms

Analog Peripherals

Analog-to-Digital Converter with Computation

(ADC?):

- 10-bit with up to 24 external channels

- Automated post-processing

- Automates math functions on input signals:
averaging, filter calculations, oversampling
and threshold comparison

- Operates in Sleep

Two Comparators (COMP):

- Fixed Voltage Reference at (non) inverting
input(s)

- Comparator outputs externally accessible

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

- 5-bit resolution, rail-to-rail

- Positive Reference Selection

- Unbuffered I/O pin output

- Internal connections to ADCs and
comparators

Voltage Reference:

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

Flexible Oscillator Structure

 High-Precision Internal Oscillator:
- Software selectable frequency range up to 32
MHz, +1% typical
* Xx2/x4 PLL with Internal and External Sources
* Low-Power Internal 32 kHz Oscillator
(LFINTOSC)
» External 32 kHz Crystal Oscillator (SOSC)
+ External Oscillator Block with:
- Three crystal/resonator modes up to 20 MHz
- Three external clock modes up to 20 MHz
+ Fail-Safe Clock Monitor:
- Allows for safe shutdown if peripheral clock
stops
+ Oscillator Start-up Timer (OST)
- Ensures stability of crystal oscillator
resources

DS40001826A-page 2
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PIC16(L)F18854

PIC16(L)F188XX Family Types

c ——
5 ew a = Sl s B =18|3
Q| £ = o (7] [] | T
S| @B | om o | =2 s | = nl 2| o
£l 85 ‘_"EEAEAeNoszi’g 3E 2|28 AMEE
2 E2 |09 298 Slcslrl2o E| 2| 0|lo|lolo|sS|€|ElF2
Device SlES|EZELwn e E|O|C| 522|858 2| @2 |2|0lala|E|S|E2
o 55| Sells s8o|s|B g 2E " 223|289 % °|°| 54"
[} © 2= O| &= 2 3] = : 2| 2
S| 0E|08 a |S|o|®dl5e =28 s | x| 3 ol | s
S| lal|a = Y D — © (] o o S| als
o = = © ZSlo| 0| g w|ls|a
4 N [
S o
PIC16(L)F18854 | (1) | 4096 7 256 | 512 |25|24| 1|2 | 3/4 | 2 Y Y | 52| Y |[3|1(4]|1[12]Y Y
PIC16(L)F18855 | (2)| 8192 | 14 | 256 | 1024 |25(24|1 |2 | 3/4 | 2 Y Y |52 Y [3|1]|4]1]|12]Y Y
PIC16(L)F18856 | (3)|16384 | 28 | 256 |2048 (25(24| 1|2 | 3/4 | 2 Y Y |52 Y [3|1]|4]1]|12]Y Y
PIC16(L)F18857 | (4)|32768 | 56 | 256 |4096 (25(24|1 |2 | 3/4 | 2 Y Y |52 Y [3|1]|4]1]|12]Y Y
PIC16(L)F18875 | (2)| 8192 | 14 | 256 | 1024 (36|35 1|2 | 3/4 | 2 Y Y |52 Y [3|1]|4]1]|12]Y Y
PIC16(L)F18876 | (3)|16384 | 28 | 256 |2048 36|35 1|2 | 3/4 | 2 Y Y |52 Y [3|1]|4]1]|12]Y Y
PIC16(L)F18877 | (4)|32768 | 56 | 256 |4096|36(35| 1|2 | 3/4 | 2 Y Y |52 Y [3|1]|4]1]|12]Y Y

Note 1:

Data Sheet Index: (Unshaded devices are described in this document)

1: DS40001826
2: DS40001802
3: DS40001824
4: DS40001825

One pin is input-only.

PIC16(L)F18854 Data Sheet, 28-Pin, Full-Featured 8-bit Microcontrollers
PIC16(L)F18855/75 Data Sheet, 28/40-Pin, Full-Featured 8-bit Microcontrollers
PIC16(L)F18856/76 Data Sheet, 28/40-Pin, Full-Featured 8-bit Microcontrollers
PIC16(L)F18857/77 Data Sheet, 28/40-Pin, Full-Featured 8-bit Microcontrollers

Note:

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

© 2016 Microchip Technology Inc.
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PIC16(L)F18854

TABLE 1: PACKAGES

QFN UQFN QFN UQFN
Packages (S)PDIP | SOIC SSOP (6x6) (4x4) TQFP (8x8) (5x5)
PIC16(L)F18854 . (] ° ° °
| Note: Pin details are subject to change. I
PIN DIAGRAMS
28-pin SPDIP, SOIC, SSOP
VPP/IMCLR/RE3 [ |1 - 28] |RB7
RAO [|2 27| ] RB6
RA1[]3 26| | RB5
RA2 4 25 | RB4
RA3 [|5 24[]RB3
RA4 [|6 23] RrB2
RA5 [|7 PIC16(L)F18854 22| ] RB1
Vss [|g 21| RBO
RA7 [ |9 20[] Vo
RA6 []10 19[] vss
rco [ 11 18] ] RC7
Rc1 []12 17[ ] RC6
RC2 [|13 16 | RC5
RC3 [ |14 15 | RC4
Note 1: See Table 2 for location of all peripheral functions.
2: All'VDD and all Vss pins must be connected at the circuit board level. Allowing one or more VSs or VDD pins
to float may result in degraded electrical performance or non-functionality.

DS40001826A-page 4 Preliminary © 2016 Microchip Technology Inc.




PIC16(L)F18854

28-pin QFN (6x6), UQFN (4x4)
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RAGL S PIC16(L)F18854 191
RA5 | 4 L) 18
Vss | 5 17 1
RA7 | 6 16 |
RA6 | 7 15 |
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Note 1: See Table 2 for location of all peripheral functions.

2: All'VDD and all Vss pins must be connected at the circuit board level. Allowing one or more Vss or VDD pins to
float may result in degraded electrical performance or non-functionality.

3: The bottom pad of the QFN/UQFN package should be connected to Vss at the circuit board level.

RB3
RB2
RB1

RBO
VDD
Vss

RC7

© 2016 Microchip Technology Inc.
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PIN ALLOCATION TABLES

TABLE 2 28-PIN ALLOCATION TABLE (PIC16(L)F18854)
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RAO 2 [27] ANAO — — C1INO- | — — — — — — — cLciNO™ | — — | 1ocao —
C2INO-
RA1 3|28 ANA1 — — C1IN1- — — — — — — — CLCINI) | — — | 10cA1 —
C2IN1-
RA2 4 |1 ANA2 VREF- | DAC10UT1 | C1INO+ — — — — — — — — — — I0CA2 —
C2INO+
RA3 5|2 ANA3 VREF+ — ClN1+ | — — — | MDCARL( — — — — — — | loCA3 —
RA4 6|3 ANA4 — — — — — — | MDCARH™ | ToCKIM ccps( — — — — | loca4 —
RA5 7|4 ANA5 — — — — ss1(h — MDSRc(" — — — — — — | 1ocAs —
RA6 10| 7 ANA6 — — — — — — — — — — — — — I0CA6 0SC2
CLKOUT
RA7 916 ANA7 — — — — — — — — — — — — — IOCA7 0SC1
CLKIN
RBO |21|18| ANBO — — C2IN1+ | zCD ss2(h — — — ccpat) | cwG1IN( — — — INT( —
10CBO
RB1 [22]19 ANB1 — — C1IN3- — | scL2B4 — — — — CWG2IN( — — — | 10cB1 —
C2IN3- sck2
RB2 [23|20| ANB2 — — — — | sba2G4 | — — — CWG3IN(M — — — | 1ocB2 —
spi2(
RB3 24| 21 ANB3 — — C1IN2- — — — — — — — — — — 10CB3 —
C2IN2-
RB4 |[25]22 ANB4 — — — — — — — T5G(1) — — — — — | locB4 —
ADCACT( SMTWIN2()
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 13-1 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 13-3.
3: This is a bidirectional signal. For normal module operation, the firmware should 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.; The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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 I12C specific or SMbus input buffer thresholds.
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TABLE 2 28-PIN ALLOCATION TABLE (PIC16(L)F18854) (CONTINUED)
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RB5 [26(23| ANB5 — — — — — — — T1GM ccp3th — — — IOCB5 —
smTsIG2(M
RB6 |27 (24| ANB6 — — — — — — — — — — CLCIN2M | — — | 10cB6 | ICSPCLK
RB7 [28]25 ANB7 — DAC10UT2 — — — — — TeINM — — CLCINZM | — — | IOCB7 | ICSPDAT
RCO |11 8 ANCO — — — — — — — T1cKI(M — — — — — | 1occo | sosco
T3CKIM
T3GM
SMTWIN1(
RC1 [12] 9 ANCH1 — — — — — — — sMTsIG1™M | ccp2t) — — — — | locct1 | sosci
RC2 [13|10| ANC2 — — — — — — — T5CKI(M ccpith — — — — | 1occ2 —
RC3 [14| M ANC3 — — — — | scL1G4 — — T2INM — — — — — | 10ccs —
scki1t
RC4 |15|12| ANC4 — — — — | sba1GA | — — — — — — — | locc4 —
spi
RC5 |16|13| ANC5 — — — — — — — T4IN() — — — — — | loces —
RC6 17| 14 ANC6 — — — — — CK(3) — — — — — — — 10CC6 —
RC7 |18|15| ANC7 — — — — — Rx(M — — — — — — — | 1occr —
DT®
RE3 1|26 — — — — — — — — — — — — — — IOCE3 MCLR
VPP
Vop |20 |17 — — — — — — — — — — — — — — — —
Vss 8, | 5, — — — — — — — — — — — — — — — —
19| 16
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 13-1 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 13-3.
3:  This is a bidirectional signal. For normal module operation, the firmware should 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.; The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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.

6881 4(1)91D1d
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TABLE 2 28-PIN ALLOCATION TABLE (PIC16(L)F18854) (CONTINUED)
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ouT® ADGRDA — — clouT | — SDO1 TX/ DSM TMRO CCP1 CWG1A | CLC10UT | NCO | CLKR | — —
ADGRDB C20UT SCK1 CK® CCP2 CWG1B | CLC20UT
SDO2 DT® CCP3 CWG1C | CLC30UT
SCK2 CCP4 CWG1D | CLC40UT
CCP5 CWG2A
PWM60OUT | CWG2B
PWM70UT | CWG2C
CWG2D
CWG3A
CWG3B
CWG3C
CWG3D
Note 1: This is 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 13-1 for details on which port pins may be

b4

used for this signal.

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 13-3.

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

These pins are configured for 12c logic levels.; The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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 I12C specific or SMbus input buffer thresholds.
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PIC16(L)F18854

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.

DS40001826A-page 10 Preliminary © 2016 Microchip Technology Inc.



PIC16(L)F18854

1.0 DEVICE OVERVIEW

The PIC16(L)F18854 are described within this data
sheet. The PIC16(L)F18854 devices are available in
28-pin SPDIP, SSOP, SOIC, and UQFN packages.
Figure 1-1  shows a block diagram of
PIC16(L)F18854 devices. Table 1-2 shows the pinout

descriptions.

Reference Table 1-1 for peripherals available per device.

TABLE 1-1: DEVICE PERIPHERAL
SUMMARY

Peripheral

TABLE 1-1: DEVICE PERIPHERAL
SUMMARY (CONTINUED)

<

"

3

the Peripheral Ii

©

o

o

Timers

Timer0 .

Timer1 °

Timer2 °

< Timer3 .
10

g Timer4 °

E Timer5 )

% Timer6 .
O
o

Analog-to-Digital Converter with Computation (ADCZ)

Cyclic Redundancy Check (CRC)

Digital-to-Analog Converter (DAC)

Fixed Voltage Reference (FVR)

Enhanced Universal Synchronous/Asynchronous Receiver/
Transmitter (EUSART1)

Digital Signal Modulator (DSM)

Numerically Controlled Oscillator (NCO1)

Temperature Indicator

Zero-Cross Detect (ZCD)

Capture/Compare/PWM (CCP/ECCP) Modules

CCP1

CCP2

CCP3

CCP4

CCP5

Comparators

C1

C2

Configurable Logic Cell (CLC)

CLC1

CLC2

CLC3

CLC4

Complementary Waveform Generator (CWG)

CWG1

CWG2

CWG3

Master Synchronous Serial Ports

MSSP1

MSSP2

Pulse-Width Modulator (PWM)

PWM6

PWM7

Signal Measure Timer (SMT)

SMT1

SMT2

© 2016 Microchip Technology Inc.

Preliminary

DS40001826A-page 11




PIC16(L)F18854

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
COGLlCONObits.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 C0OG1CONO, GIEN
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
COG1 to the Push-Pull mode:

COG1CONObits.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)
ANDWE COG1CONO, F
MOVLW 1<<G1MD2 | 1<<G1MDO
IORWEF COG1CONO,F

Example 2:

BSF COG1CONO, G1MD2
BCF COG1CONO, GIMD1
BSF COG1CONO, G1IMDO

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

DS40001826A-page 12
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See applicable chapters for more information on peripherals.

See Table 1-1 for peripherals available on specific devices.
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PIC16(L)F18854

TABLE 1-2: PIC16F18854 PINOUT DESCRIPTION
Name Function I_:_1yppu: Output Type Description
RAO/ANAO/C1INO-/C2INO-/CLCINO™/ | RAO TTL/ST | CMOS/OD General purpose /0.
ocAo ANAO AN — ADC Channel A0 input.
C1INO- AN — Comparator negative input.
C2INO- AN — Comparator negative input.
cLcino™ TTL/ST — Configurable Logic Cell source input.
I0CA0 TTL/ST — Interrupt-on-change input.
RA1/ANA1/C1IN1-/C2IN1-/CLCIN1(M)/ | RA1 TTL/ST |CMOS/OD General purpose /0.
I0CAT ANA1 AN — ADC Channel A1 input.
C1IN1- AN — Comparator negative input.
C2IN1- AN — Comparator negative input.
cLciNt™ TTL/ST — Configurable Logic Cell source input.
IOCA1 TTL/ST — Interrupt-on-change input.
RA2/ANA2/C1INO+/C2INO+/VREF-/ RA2 TTL/ST | CMOS/OD General purpose /0.
DACTOUTINIOCAZ ANA2 AN — ADC Channel A2 input.
C1INO+ AN — Comparator positive input.
C2INO+ AN — Comparator positive input.
VREF- AN — External ADC and/or DAC negative reference input.
DAC10UT1 — AN Digital-to-Analog Converter output.
I0OCA2 TTL/ST — Interrupt-on-change input.
RA3/ANA3/C1IN1+/VRer+MDCARL(Y/ | RA3 TTL/ST |CMOS/OD | General purpose I/O.
0cA3 ANA3 AN — ADC Channel A3 input.
C1IN1+ AN — Comparator positive input.
VREF+ AN — External ADC and/or DAC positive reference input.
MDCARL™ TTL/IST — Modular Carrier input 1.
IOCA3 TTL/ST — Interrupt-on-change input.
RA4/ANA4/MDCARHM/ToCKIM) RA4 TTL/ST | CMOS/OD General purpose 1/0.
ccpsocas
ANA4 AN — ADC Channel A4 input.
MDCARH(" TTL/IST — Modular Carrier input 2.
ToCKIM TTLST — Timer0 clock input.
ccps™ TTL/ST |CMOS/OD | Capture/compare/PWMS5 (default input location for capture
function).
10CA4 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 12C = Schmitt Trigger input with 1’c
HV = High Voltage XTAL = Crystal levels
Note 1: This is 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 13-1 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 13-3.

3:  Thisis a bidirectional signal. For normal module operation, the firmware should 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. The SCLx/SDAXx signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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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PIC16(L)F18854

TABLE 1-2: PIC16F18854 PINOUT DESCRIPTION (CONTINUED)

Name Function I_Ir_iyppu: Output Type Description
RA5/ANA5/SS1M/MDSRC™M/I0CA5 | RAS5 TTL/ST | CMOS/OD | General purpose I/O.
ANA5 AN — ADC Channel A5 input.
ss1t TTUST — MSSP1 SPI slave select input.
MDSRc( TTL/ST — Modulator Source input.
IOCA5 TTL/ST — Interrupt-on-change input.
RAB/ANA6/OSC2/CLKOUT/IOCAB RA6 TTL/IST CMOS/OD | General purpose 1/0.
ANA6 AN — ADC Channel A6 input.
0sC2 — XTAL External Crystal/Resonator (LP, XT, HS modes) driver output.
CLKOUT — CMOS/OD | Fosc/4 digital output (in non-crystal/resonator modes).
I0CA6 TTL/ST — Interrupt-on-change input.
RA7/ANA7/OSC1/CLKIN/IOCA7 RA7 TTL/ST CMOS/OD | General purpose 1/0.
ANA7 AN — ADC Channel A7 input.
0SsC1 XTAL — External Crystal/Resonator (LP, XT, HS modes) driver input.
CLKIN TTL/ST — External digital clock input.
IOCA7 TTL/ST — Interrupt-on-change input.
RBO/ANBO/C2IN1+/ZCD/SS2(M/ RBO TTL/ST CMOS/OD | General purpose I/0.
ccPaticwa1INMINTI0CBO
ANBO AN — ADC Channel BO input.
C2IN1+ AN — Comparator positive input.
ZCD AN AN Zero-cross detect input pin (with constant current sink/source).
ss2() TTL/ST — MSSP2 SPI slave select input.
ccpa TTL/ST CMOS/OD | Capture/compare/PWM4 (default input location for capture
function).
CWG1IN(M TTL/ST — Complementary Waveform Generator 1 input.
INT(M TTL/ST — External interrupt request input.
10CB0O TTL/ST — Interrupt-on-change input.
RB1/ANB1/C1IN3-/C2IN3-/SCL2(34) | RB1 TTL/ST | CMOS/OD | General purpose /0.
sck2icwaG2INMI0CB1
ANB1 AN — ADC Channel B1 input.
C1IN3- AN — Comparator negative input.
C2IN3- AN — Comparator negative input.
scL264 12c/ oD MSSP2 I2C clock input/output.
SMBus
sck2) TTL/ST | CMOS/OD | MSSP2 SPI serial clock (default input location, SCK2 is a PPS
remappable input and output).
CWG2IN™ TTL/ST — Complementary Waveform Generator 2 input.
10CB1 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 1’c
HV = High Voltage XTAL = Crystal levels

Note 1: This is 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 13-1 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 13-3.

3:  Thisis a bidirectional signal. For normal module operation, the firmware should 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. The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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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PIC16(L)F18854

TABLE 1-2: PIC16F18854 PINOUT DESCRIPTION (CONTINUED)
Name Function I_Ir_iyppu: Output Type Description
RB2/ANB2/SDA2G-4)sD12(1) RB2 TTUST CMOS/OD | General purpose /0.
CWG3IN(M/10CB2
ANB2 AN — ADC Channel B2 input.
SDA2(34) 12c/ oD MSSP2 I2C serial data input/output.
SMBus
spi2 TTL/ST — MSSP2 SPI serial data input.
CWG3IN( TTL/ST — Complementary Waveform Generator 3 input.
10CB2 TTL/ST — Interrupt-on-change input.
RB3/ANB3/C1IN2-/C2IN2-/IOCB3 RB3 TTL/ST CMOS/OD General purpose /0.
ANB3 AN — ADC Channel B3 input.
C1IN2- AN — Comparator negative input.
C2IN2- AN — Comparator negative input.
10CB3 TTL/ST — Interrupt-on-change input.
RB4/ANB4/ADCACT/T5G(1, RB4 TTL/ST | CMOS/OD General purpose /0.
sMTWIN2(")10CB4
ANB4 AN — ADC Channel B4 input.
ADCACT(") | TTL/ST — ADC Auto-Conversion Trigger input.
1561 TTL/ST — Timer5 gate input.
SMTWIN2(!) | TTL/ST — Signal Measurement Timer 2 (SMT2) window input.
10CB4 TTL/ST — Interrupt-on-change input.
RB5/ANB5/T1GM/sMTSIG2() RB5 TTL/ST | CMOS/OD General purpose 1/O.
ccp3MiocBs
ANB5 AN — ADC Channel B5 input.
T1GM TTL/ST — Timer1 gate input.
smTsiG2() | TTL/ST — Signal Measurement Timer 2 (SMT2) signal input.
ccp3® TTL/ST CMOS/OD Capture/compare/PWM3 (default input location for capture
function).
10CB5 TTL/ST — Interrupt-on-change input.
RB6/ANB6/CLCIN2(W/I0CB6/ICSPCLK | RB6 TTL/ST CMOS/OD General purpose /0.
ANB6 AN — ADC Channel B6 input.
cLcinz™ TTL/ST — Configurable Logic Cell source input.
10CB6 TTL/ST — Interrupt-on-change input.
ICSPCLK ST — In-Circuit Serial Programming™ and debugging clock 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 12C = Schmitt Trigger input with 1’c
HV = High Voltage XTAL = Crystal levels
Note 1: This is 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 13-1 for details on which PORT pins may be used for this signal.

2:  Alloutput 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 13-3.

3:  Thisis a bidirectional signal. For normal module operation, the firmware should 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. The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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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PIC16(L)F18854

TABLE 1-2: PIC16F18854 PINOUT DESCRIPTION (CONTINUED)

. Input o
Name Function Type Output Type Description
RB7/ANB7/DAC10UT2/T6IN() RB7 TTL/ST CMOS/OD | General purpose 1/0.
CLCIN3™"/I0CB7/ICSPDAT
ANB7 AN — ADC Channel B7 input.
DAC10UT2 — AN Digital-to-Analog Converter output.
TeIN( TTL/ST — Timer6 external digital clock input.
cLciNnz™ TTL/ST — Configurable Logic Cell source input.
10CB7 TTL/ST — Interrupt-on-change input.
ICSPDAT ST CMOS In-Circuit Serial Programming™ and debugging data input/out-
put.
RCO/ANCO/T1CKI(1)T3cKIT3G") | RCO TTL/ST | CMOS/OD General purpose /0.
SMTWIN110CC0o/SOSCO
ANCO AN — ADC Channel CO input.
T1CKIM TTL/ST — Timer1 external digital clock input.
T3cKIM TTL/ST — Timer3 external digital clock input.
T3 TTL/ST — Timer3 gate input.
SMTWIN1(M | TTL/ST — Signal Measurement Timer1 (SMT1) input.
10CCO TTL/ST — Interrupt-on-change input.
SOSCO — AN 32.768 kHz secondary oscillator crystal driver output.
RC1/ANC1/SMTSIG1Miccp2(1)y RC1 TTL/ST | CMOS/OD General purpose 1/O.
I0CC1/SOSCI
ANC1 AN — ADC Channel C1 input.
smTsIG1( TTL/ST — Signal Measurement Timer1 (SMT1) signal input.
ccp2 TTL/ST | CMOS/OD Capture/compare/PWM2 (default input location for capture
function).
I0CC1 TTL/ST — Interrupt-on-change input.
SOSCI AN — 32.768 kHz secondary oscillator crystal driver input.
RC2/ANC2/T5CKIM/ccp1Mocc2 | ReC2 TTL/ST CMOS/OD | General purpose /0.
ANC2 AN — ADC Channel C2 input.
T5CKIM TTL/ST — Timer5 external digital clock input.
ccp1M TTL/ST CMOS/OD | Capture/compare/PWM1 (default input location for capture
function).
I0CC2 TTL/ST — Interrupt-on-change input.
RC3/ANC3/SCL1G4)sck1MT2IN) | RC3 TTL/ST CMOS/OD | General purpose /0.
10CC3
ANC3 AN — ADC Channel C3 input.
scL1G4) 12c/ oD MSSP1 I2C clock input/output.
SMBus
sck1M TTL/ST CMOS/OD | MSSP1 SPI clock input/output (default input location, SCK1 is a
PPS remappable input and output).
T2INM TTL/ST — Timer2 external input.
I0CC3 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 12C = Schmitt Trigger input with 1’c
HV = High Voltage XTAL = Crystal levels

Note 1: This is 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 13-1 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 13-3.

3:  Thisis a bidirectional signal. For normal module operation, the firmware should 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. The SCLx/SDAXx signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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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PIC16(L)F18854

TABLE 1-2: PIC16F18854 PINOUT DESCRIPTION (CONTINUED)
Name Function I_Ir_iyppu: Output Type Description
RC4/ANC4/SDA1G4sDI110CC4 | RC4 TTL/ST |CMOS/OD | General purpose I/O.
ANC4 AN — ADC Channel C4 input.
SDA134) 12c/ oD MSSP1 12C serial data input/output.
SMBus
spi TTL/ST — MSSP1 SPI serial data input.
I0CC4 TTL/ST — Interrupt-on-change input.
RCS5/ANC5/T4IN(M/10CC5 RC5 TTL/ST |CMOS/OD General purpose 1/0.
ANC5 AN — ADC Channel C5 input.
T4INM TTL/ST — Timer4 external input.
10CC5 TTL/ST — Interrupt-on-change input.
RC6/ANC6/CKB)10CCE RC6 TTL/ST | CMOS/OD General purpose /0.
ANC6 AN — ADC Channel C6 input.
cK® TTL/ST | CMOS/OD EUSART synchronous mode clock input/output.
10CC6 TTL/ST — Interrupt-on-change input.
RC7/ANC7/RXM/DTG)10CCT7 RC7 TTL/ST | CMOS/OD General purpose /0.
ANC7 AN — ADC Channel C7 input.
Rx(M TTL/IST — EUSART Asynchronous mode receiver data input.
DT® TTL/ST | CMOS/OD EUSART Synchronous mode data input/output.
10CC7 TTL/ST — Interrupt-on-change input.
RE3/IOCE3/MCLR/\V/PP RE3 TTL/ST — General purpose input only (when MCLR is disabled by the
Configuration bit).
IOCE3 TTL/ST — Interrupt-on-change input.
MCLR ST — Master clear input with internal weak pull up resistor.
Vpp HV — ICSP™ High-Voltage Programming mode entry input.
VDD VDD Power — Positive supply voltage 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 1’C = Schmitt Trigger input with 1’c
HV = High Voltage XTAL = Crystal levels

Note 1:

pins. Refer to Table 13-1 for details on which PORT pins may be used for this signal.
2:  Alloutput 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 13-3.

This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

3: This is a bidirectional signal. For normal module operation, the firmware should 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. The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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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PIC16(L)F18854

TABLE 1-2: PIC16F18854 PINOUT DESCRIPTION (CONTINUED)
Name Function I_Ir_iyppu: Output Type Description
Vss Vss Power — Ground reference.
ouT®@ ADGRDA — CMOS/OD ADC Guard Ring A output.
ADGRDB — CMOS/OD ADC Guard Ring B output.
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.
SDO2 — CMOS/OD MSSP2 SPI serial data output.
SCK2 — CMOS/OD MSSP2 SPI serial clock output.
TX — CMOS/OD EUSART Asynchronous mode transmitter data output.
CK® - CMOS/OD EUSART Synchronous mode clock output.
DT® — CMOS/OD EUSART Synchronous mode data output.
DSM — CMOS/OD Data Signal Modulator output.
TMRO — CMOS/OD Timer0 output.
CCP1 — CMOS/OD Capture/Compare/PWM1 output (compare/PWM functions).
CCP2 — CMOS/OD Capture/Compare/PWM2 output (compare/PWM functions).
CCP3 — CMOS/OD Capture/Compare/PWM3 output (compare/PWM functions).
CCP4 — CMOS/OD Capture/Compare/PWM4 output (compare/PWM functions).
CCP5 — CMOS/OD Capture/Compare/PWM5 output (compare/PWM functions).
PWM60OUT — CMOS/OD PWMS6 output.
PWM70UT — CMOS/OD PWM?7 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.
CWG2A — CMOS/OD Complementary Waveform Generator 2 output A.
CWG2B — CMOS/OD Complementary Waveform Generator 2 output B.
CwG2C — CMOS/OD Complementary Waveform Generator 2 output C.
CWG2D — CMOS/OD Complementary Waveform Generator 2 output D.
CWG3A — CMOS/OD Complementary Waveform Generator 3 output A.
CWG3B — CMOS/OD Complementary Waveform Generator 3 output B.
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 12C = Schmitt Trigger input with 1’c
HV = High Voltage XTAL = Crystal levels
Note 1: This is 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 13-1 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 13-3.

3:  Thisis a bidirectional signal. For normal module operation, the firmware should 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. The SCLx/SDAXx signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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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PIC16(L)F18854

TABLE 1-2: PIC16F18854 PINOUT DESCRIPTION (CONTINUED)

Name Function I.Ir.'ypp": Output Type Description
ouT®@ CWG3C — CMOS/OD Complementary Waveform Generator 3 output C.
CWG3D — CMOS/OD Complementary Waveform Generator 3 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.
NCO1 — 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 1’C = Schmitt Trigger input with 1’c
HV = High Voltage XTAL = Crystal levels

Note 1: This is 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 13-1 for details on which PORT pins may be used for this signal.
2:  Alloutput 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 13-3.

3: This is a bidirectional signal. For normal module operation, the firmware should 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. The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. 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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PIC16(L)F18854

2.0

ENHANCED MID-RANGE CPU

This family of devices contains an enhanced mid-range
8-bit CPU core. The CPU has 49 instructions. Interrupt
capability includes automatic context saving. The
hardware stack is 16-levels deep and has Overflow and
Underflow Reset capability. Direct,

Indirect,

Relative Addressing modes are available. Two File
Select Registers (FSRs) provide the ability to read
program and data memory.

» Automatic Interrupt Context Saving

» 16-level Stack with Overflow and Underflow

* File Select Registers

¢ Instruction Set

and

FIGURE 2-1: CORE BLOCK DIAGRAM
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Instruction Oscillator
Decode and K—>> | Start-up Timer ALU
Control Power-on |
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@ Reset
Internal
Oscillator
Block
Vss

© 2016 Microchip Technology Inc.

Preliminary DS40001826A-page 21



PIC16(L)F18854

2.1 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 7.5 “Automatic Context Saving”
for more information.

2.2 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 PCON register, and if enabled, will
cause a software Reset. See Section 3.4 “Stack” for
more details.

2.3 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 now
also be addressed linearly, providing the ability to
access contiguous data larger than 80 bytes. There are
also new instructions to support the FSRs. See
Section 3.5 “Indirect Addressing” for more details.

2.4 Instruction Set

There are 49 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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PIC16(L)F18854

3.0 MEMORY ORGANIZATION 3.1 Program Memory Organization

These devices contain the following types of memory: The enhanced mid-range core has a 15-bit program
counter capable of addressing 32K x 14 program
memory space. Table 3-1 shows the memory sizes
implemented. Accessing a location above these
- Device ID boundaries will cause a wrap-around within the
- UserID implemented memory space. The Reset vector is at
- Program Flash Memory 0000h and the interrupt vector is at 0004h (see
Figure 3-1).

* Program Memory
- Configuration Words

« Data Memory
- Core Registers
- Special Function Registers
- General Purpose RAM
- Common RAM
- Data EEPROM Memory
The following features are associated with access and
control of program memory and data memory:
* PCL and PCLATH
» Stack
* Indirect Addressing
* NVMREG access

TABLE 3-1: DEVICE SIZES AND ADDRESSES
Device Program Memory Size (Words) Last Program Memory Address
PIC16(L)F18854 4096 OFFFh
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PIC16(L)F18854

3.1.1 READING PROGRAM MEMORY AS

FIGURE 3-1: PROGRAM MEMORY MAP DATA
AND STACK FOR There are two methods of accessing constants in
PIC16(L)F18854 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.

Rev. 10-000040G
111212015

‘ PC<14:0> ‘ 3.1.11 RETLW Instruction
CALL, CALLW A 15 The RETLW instruction can be used to provide access
RETURN, RETLW to tables of constants. The recommended way to create
Interrupt, RETFIE  / . .
such a table is shown in Example 3-1.
Stack Level 0
Stack Level 1 EXAMPLE 3-1: RETLW INSTRUCTION
: constants
. BRW ;Add Index in W to
Stack Level 15 ;program counter to
;select data
RETLW DATAO ; Index0 data
Reset Vector 0000h RETLW DATAl ;Indexl data
RETLW DATAZ2
: — RETLW DATA3
Interrupt Vector 0004h
0005h my_function
On-chip ;.. LOTS OF CODE...
Program Page 0 07FFh MOVLW DATA_INDEX
Memory 0800h call constants
;.. THE CONSTANT IS IN W
OFFFh
1000h The BRW instruction makes this type of table very
17FFh simple to implement. If your code must remain portable
1800h with previous generations of microcontrollers, the older
table read method must be used because the BRW
1FFFh instruction is not available in some devices.
2000h
Unimplemented
3FFFh
4000h
7FFFh
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3.1.1.2 Indirect Read with FSR

The program memory can be accessed as data by
setting bit 7 of the 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
access the program memory via the FSR require one
extra instruction cycle to complete. Example 3-2
demonstrates accessing the program memory via an
FSR.

The HIGH directive will set bit 7 if a label points to a
location in the program memory.

EXAMPLE 3-2: ACCESSING PROGRAM

MEMORY VIA FSR

constants
RETLW DATAOQ
RETLW DATALl
RETLW DATA2
RETLW DATA3
my_function
;.. LOTS OF CODE...
MOVLW LOW constants
MOVWF FSR1L
MOVLW HIGH constants
MOVWF FSR1H
MOVIW 0[FSR1]
; THE PROGRAM MEMORY IS IN W

; Index0 data
; Indexl data

3.2 Data Memory Organization

The data memory is partitioned into 32 memory banks
with 128 bytes in each bank. Each bank consists of
(Figure 3-2):

* 12 core registers

» 20 Special Function Registers (SFR)

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

* 16 bytes of common RAM

The active bank is selected by writing the bank number
into the Bank Select Register (BSR). Unimplemented
memory will read as ‘0’. 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 3.5 “Indirect
Addressing”” for more information.

Data memory uses a 12-bit address. The upper five bits
of the address define the Bank address and the lower
seven bits select the registers/RAM in that bank.

3.2.1 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 3-2. For detailed
information, see Table 3-10.

TABLE 3-2: 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

© 2016 Microchip Technology Inc.
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