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MICROCHIP PIC16(L)F1885X/7X
Full-Featured 28/40-Pin Microcontroller Product Brief

Description

PIC16(L)F1885X/7X microcontrollers feature Analog, Core Independent Peripherals and communication peripherals,
combined with eXtreme Low Power (XLP) for a wide range of general purpose and low-power applications. The family
will feature the CRC/SCAN, HLT and Windowed WDT to support customers looking to add safety to their application.
Additionally, this family includes up to 56 KB of Flash memory, along with a 10-bit ADC with MATHPAK extensions for

automated signal analysis to reduce the complexity of the application.

Core Features

» C Compiler Optimized RISC Architecture
* Only 49 Instructions
» Operating Speed:
- DC - 32 MHz clock input
- 125 ns minimum instruction cycle
* Interrupt Capability
* 16-Level Deep Hardware Stack
» Three 8-Bit Timers (TMR2/4/6) with Hardware
Limit Timer (HLT) Extensions
» Four 16-Bit Timers (TMRO0/1/3/5)
* Low Current Power-on Reset (POR)
» Configurable Power-up Timer (PWRTE)
» Brown-out Reset (BOR) with Fast Recovery
* Low-Power BOR (LPBOR) Option
» Windowed Watchdog Timer (WWDT):
- Variable prescaler selection
- Variable window size selection
- All sources configurable in hardware or soft-
ware
» Programmable Code Protection

Memory

» Up to 56 KB Flash Program Memory

» Up to 4 KB Data SRAM Memory

» 256B of EEPROM

« Direct, Indirect and Relative Addressing modes

Operating Characteristics

» Operating Voltage Range:
- 1.8V to 3.6V (PIC16LF188XX)
- 2.3V to 5.5V (PIC16F188XX)
» 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 power consumption of unused
peripherals

eXtreme Low-Power (XLP) Features

» Sleep mode: 50 nA @ 1.8V, typical
» Watchdog Timer: 500 nA @ 1.8V, typical
» Secondary Oscillator: 500 nA @ 32 kHz
» Operating Current:

- 8 uA @ 32 kHz, 1.8V, typical

- 32 uA/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
 Five Capture/Compare/PWM (CCP) modules
* PWM: Two 10-bit Pulse-Width Modulators
» Numerically Controlled Oscillator (NCO):

- Generates true linear frequency control and

increased frequency resolution

- Input Clock: 0 Hz < fyco < 32 MHz

- Resolution: fyc/220
» Two Signal Measurement Timers (SMT):

- 24-bit Signal Measurement Timer

- Up to 12 different Acquisition modes
 Cyclical Redundancy Check (CRC/SCAN):

- 16-bit CRC

- Scans memory for NVM integrity

© 2014 Microchip Technology Inc.
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PIC16(L)F1885X/7X

Serial Communications:
- SPI, PC™, EUSART
- RS-232, RS-485, LIN compatible
- Auto-Baud Detect, Auto-Wake-up on start
Up to 36 I/O Pins:
- Individually programmable pull-ups, slew rate
control interrupt-on-change with edge-select
Peripheral Pin Select (PPS):
- Enables pin mapping of digital /O
Data Signal Modulator (DSM)

Analog Peripherals

Analog-to-Digital Converter (ADC) with MATHPAK

Extensions:

- 10-bit with up to 35 external channels
- Automated post-processing

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

and threshold comparison
- Operates in Sleep

Two Comparators:
- 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

Clocking Structure

 High-Precision Internal Oscillator:

» External 32 kHz Crystal Oscillator (SOSC)

- Selectable frequency range up to 32 MHz

x2/x4 PLL with Internal and External Sources
« Low-Power Internal 31 kHz Oscillator

(LFINTOSC)

TABLE 1: PIC16(L)F188XX FAMILY TYPES

> | = g B £ -
G <] v E F| & B |3
1§ |§ 1515 |88 52 5|3
[= = = = ~ o o = o O = (/2]
|l =z2|=_.3% SS9 S| E|2|F s — | 5 gl Cle olols o| £
Device e s "3 89 x RN é S8 =|=|8 El 2 8|2|S|d|@ TE =
o |tz |LTWs g8 5|0 |2 E|G|?|E|22|5/°%(°|° |8
c| ET|E w 3 =|alw|8|E Bl +l = |3 < | 2
| & g < = s|lo|l O |= 9N a
| © =) = £ 3| | O|@8 o | =
o o o = T | O N w &

a a S 2 £

- [} ;
PIC16(L)F18854 | (A) | 4096 7 256 | 512 | 25 | 24 | 1 2 34| 2 Y|Y |52 |Y|3]|1 4 1 112Y
PIC16(L)F18855 | (B) | 8192 14 256 {1024 | 25 | 24 | 1 2 34| 2 Y|Y |52 |Y|[3]1 4 1 112Y
PIC16(L)F18875 | (B) | 8192 14 256 {1024 | 36 | 35 | 1 2 34| 2 Y|Y |52 |Y|[3]1 4 1 112Y
PIC16(L)F18856 | (C) | 16384 | 28 256 {2048 | 25 | 24 | 1 2 34| 2 Y|Y |52 |Y|[3]1 4 1 112Y
PIC16(L)F18876 | (C) | 16384 | 28 256 [ 2048 | 36 | 35 | 1 2 34| 2 Y|Y |52 |Y|[3]1 4 1 112Y
PIC16(L)F18857 | (D) | 32768 | 56 256 [ 4096 | 25 | 24 | 1 2 34| 2 Y|Y |52 |Y|[3]1 4 1 112Y
PIC16(L)F18877 | (D) | 32768 | 56 256 [ 4096 | 36 | 35 | 1 2 34| 2 Y|Y |52 |Y|[3]1 4 1 112Y

Note 1:
Data Sheet Index:

A  Future Release

B  Future Release
C  Future Release
D  Future Release

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.
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PIC16(L)F1885X/7X

TABLE2: PACKAGES
Packages | (S)PDIP | SOIC | SSOP g';';) l(’g(':")“ TQFP (08)':2) ‘(’g(';')“

PICI6(F18854 | X X X X X

PICI6(UF18855 | X X X X X

PICI6(F18875 | X X X X
PICI6(F18856 | X X X X X

PICI6(UF18876 | X X X X
PICI6(F18857 | X X X X

PICI6(F18877 | X X X X

| Note:

Pin details are subject to change.

© 2014 Microchip Technology Inc.
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PIC16(L)F1885X/7X

PIN DIAGRAMS

Pin Diagram — 28-Pin (S)PDIP, SOIC, SSOP

Note 1:

VPP/MCLR/RES [ |

See Table 3 for location of all peripheral functions.

1
RAO []2
RA1 []3
RA2 [|4
RA3[]5
RA4 |6

7

8

RA5 [
Vss [ ]

RA7 [ ]9
RA6 []1
Rrco []1
rc1 []1
Rc2 []1
RC3 [ |1

3
4

PIC16(L)F18854/18855/18856/18857 C

2g[ |
27 ]
26/ |
25[ ]
24/ ]
23]
22[]
21[]

RB7
RB6
RB5
RB4
RB3
RB2

RB1
RBO

20[ ] VoD

18]
17[]
16| |
15[ ]

may result in degraded electrical performance or non-functionality.

19] ] vss

RC7
RC6
RC5
RC4

2: AllVDD and all Vss pins must be connected at the circuit board level. Allowing one or more VSs or VDD pins to float

Pin Diagram — 28-Pin UQFN (4x4) (except for PIC16F18857) and QFN (6x6)

Note 1:

RA2
RA3
RA4
RA5
Vss
RA7
RA6

RA1
RAO

RE3/MCLR/VpPP

NoO o=

[ ]
o\b 28

211
20 |
19 |
18 |
17 1
16 |
15 |

See Table 3 for location of all peripheral functions.

All VDD and all Vss pins must be connected at the circuit board level. Allowing one or more VSSs or VDD pins to float

RC6

may result in degraded electrical performance or non-functionality.

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
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PIC16(L)F1885X/7X

Pin Diagram — 40-Pin PDIP

VPP/MCLR/RE3 [ 1 -/ 40| ] RB7/ICSPDAT
RAO 2 39] ] RB6/ICSPCLK
RA1 3 38 ] RB5
RA2[4 37[] RB4
RA3[]5 36[ ] RB3
RA4[ 6 ~ 35[ | RB2
RA5[7 -4 34| ] RB1
REO[]g P 33[] RBO
RE1[]g g 32[] VoD
RE2[l10 = 31[] vss
VoD []11 g 30[ ] RD7
Vss 12 © 29[ ] RD6
RA7[13 & 28| ] RD5
RA6[114 © o7]] RD4
RCO[]i5 @  pg[]RC7
RC1 16 & 25[ ] RC6
RC2 D 17 24:| RC5
RC3[18 23[ ] RC4
RDO 19 oo[ ] RD3
RD1[]20 21| ] RD2

Note 1: See Table 4 for location of all peripheral function.

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.

Pin Diagram — 44-Pin TQFP

O I T OAN— O MAN +—

SHONONaNaNalNaNSNONONS)

rccorrrcecxrcoc

OO0 dOdpgdi

HHHHHHHHHHH

T O AN~ O O oo © 1

St T T T T OO OM™M
RC7 1 3311 NC
RD4 2 32 RCO
RD5 3 311131 RA6
RD6 4 30111 RA7
RD7 5 29111 Vss
Vss 6 28111 VDD
VDD 7 2711 RE2
RBO T 8 26 1 RE1
RB1 IO 9 251 REO
RB2 O 1 24111 RA5

1

-+ o

RB3 1T

RB4 I 14
RrRB5 IO 15

ICSPCLK/RB6 11 16
ICSPDAT/RB7 1O 17
VPp/MCLR/RE3 11 18

Note 1: See Table 4 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.

© 2014 Microchip Technology Inc. Advance Information DS40001768A-page 5



PIC16(L)F1885X/7X

Pin Diagram — 40-Pin UQFN (5x5)

Note 1:

RC7
RD4
RD5
RD6
RD7
Vss
VDD
RBO
RB1
RB2

See Table 4 for location of all peripheral functions.
2: AllVDD and all Vss pins must be connected at the circuit board level. Allowing one or more VSSs 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.

O O T NOAN— O MAN
[CHCHoNaNallalaNONONG]
[ o' o' Y Y a Y o o g '
,?Asrszggggassssg
2 30§ RGO
I3 6}(/ 291 RA6
N4 % 281 RA7
15 Sy 271 Vss
e 3, 261 VoD
7 ‘90) 251 RE2
Is e, 241 RET
I % 2IREO
b0 2 220RA5
21|RA4
TR 2R
) © I~ —
e R g
Croc oo ocococ
Y E g
4 < |5
PEle
B oIS
Qo §
>

Pin Diagram — 44-Pin QFN (8x8)

Note 1:

OUOTOANT—OMNAN—O
[Glé]G)alalalalelolo]é]
oo
ST IRBEBS
RC7 11els, e 331 RAG
RD4 12 "%, 321 RA7
RD513 "G 311 Vss
RD6 14 R, 301 Vss
RD7 5 B 291 VDD
Vss 16 <, 281 VDD
VDD |7 s 27| RE2
VDD |8 ¢, 26| RET
&
RBO }9 @, 251 REO
RB1 110 < 241 RA5
RB2 110 s 00 0 oo a3 RA4
e AN
DOIVONMmMo —NM
om <
e -
LHT
—4<q_1
gég
&3¢
>

See Table 4 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.
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PIN ALLOCATION TABLES

TABLE 3: 28-PIN ALLOCATION TABLE (PIC16(L)F1885X)
S £
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a ] 3 2 = >
=S| Z c » 2 = = O o
O| iL [ = 1 (&) = = = e
slg 3 g | & | < E z & . 8 | o o
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41 o
RAO |2 [27] ANAO — — C1INO- — — — — — — — cLCINO® [ — — | 10cA0 —
C2INO-
RA1 | 3 |28 ANA1 — — C1IN1- — — — — — — — CLCINT(M — — I0CA1 —
C2IN1-
RA2 4 |1 ANA2 VREF- | DAC10OUT1 | C1INO+ = = = = = = = = = = I0CA2 =
C2INO+
RA3 | 5| 2 ANA3 VREF+ — C1IN1+ | — — — | MDCIN1(™) — — — — — — | 10CA3 —
RA4 | 6| 3 ANA4 — — — — — — | MDCIN2® | ToCKIM ccpsM — — — — | 1ocA4 —
RA5 | 7| 4 ANA5 — — — — ss1M — MDMIN( — — — — — — | 10CA5 —
RA6 | 10| 7 ANA6 — — — — — — — — — — — — — I0CA6 0SC2
CLKOUT
RA7 916 ANA7 — — — — — — — — — — — — — I0CA7 0OSCH
CLKIN
RBO |21 18 ANBO — — C2IN1+ | ZCD ss2() — — — ccp4M | cwa1IND — — — INT() —
10CBO
RB1 |22 19 ANB1 — — C1IN3- — | scL2GA - — - — CWG2IN(M - - — | 1ocBt1 —
C2IN3- sckaM
RB2 |23 |20 ANB2 — — — — | sbA2Gd — — — — CWG3IN( — — — | l1ocB2 —
spi2M
RB3 |24 | 21 ANB3 — — C1IN2- — — — — — — — — — — 10CB3 —
C2IN2-
RB4 |25 |22 ANB4 — — — — — — — T5G(" — — — — — | locB4 —
ADCACT(" SMTWIN2(
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. Refer to Table 5 for details on which PORT pins may
be used for this signal.
2:  All output signals shown in this row are PPS re-mappable. These signals may be mapped to output onto one of several PORTx pin options as described in Table 6.
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 12C specific or SMBUS input buffer thresholds.
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TABLE 3: 28-PIN ALLOCATION TABLE (PIC16(L)F1885X)
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RB5 |26 |23 ANB5 — — — — — — — T1GM ccp3M — — — — | 1ocBs —
sMTsIG2™M
RB6 |27 |24 ANB6 — — — — — — — — — — CLCIN2M | — IOCB6 | ICSPCLK
RB7 |28 25 ANB?7 — DAC10UT2 — — — — — TeIND — — CLCIN3™M | — — | 10CB7 | ICSPDAT
RCO |11| 6 ANCO — — — — — — — T1cKIM — — — — — | 1occo | sosco
T3CKIM
T3GM
SMTWIN1(
RC1 |12] 9 ANCT — — — — — — — sMTsIGI™M | ccpa) — - - — | 1occt | soscCl
RC2 [13|10| ANC2 — — — — — — — T5CKIM ccp1M — — — — | 10cc2 —
RC3 | 14| 11 ANC3 — — — — | scL1GA — — T2INM — — — — — | 10ccs —
sck1M
RC4 |15|12| ANC4 — — — — | sDA1GA | — — — — — — — | locc4 —
spiM
RC5 | 16| 13| ANC5 - — — — — - — T4IN(M — — - - — | loces —
RC6 |17 | 14 ANC6 — — — — — CK(@3) — — — — — — — | 10cce —
RC7 | 18| 15| ANC7 - — — — — Rx(M — - — — - - — | locc7 —
DT®
RE3 1|26 — — — — — — — — — — — — — — IOCE3 MCLR
VPP
Vobp |20 17 — — — — — — — — — — — — — — — —
Vss |8, |5, — — — — — — — — — — — — — — — —
19| 16
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. Refer to Table 5 for details on which PORT pins may
be used for this signal.
2:  All output signals shown in this row are PPS re-mappable. These signals may be mapped to output onto one of several PORTx pin options as described in Table 6.
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 12C specific or SMBUS input buffer thresholds.

X2/Xs8814(7)9101d
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TABLE 3: 28-PIN ALLOCATION TABLE (PIC16(L)F1885X)
S £
n I~ X ]
2| 5 £ s 3| £
O i 5 2 I o = s = 2
ol g @ 2 a < E 3 g . 3 Q o
o |22 8 2 2 s | &) B | & | B g E 2 s | 8| &8| 8| 3
= ol £ < P a g— =4 = 35 (=] o < o o =z ] P om
&% g S Q b o E o 5 g
9| © ] (5] o 8 = [8] o £
g« C) o = o x g
& > N S €
Q o
out® | —[ —| ADGRDA — — C10UT — SDO1 TX/ DSM TMRO CCP1 CWG1A | CLC10OUT | NCO | CLKR — —
ADGRDB C20UT SCK1 CK® CCP2 CWG1B | CLC20UT
SDO2 DT® CCP3 CWGIC | CLC30UT
SCK2 CCP4 CWG1D | CLC40UT
CCP5 CWG2A
PWM6OUT CWG2B
PWM70OUT | CWG2C
CWG2D
CWG3A
CWG3B
CWG3C
CWG3D
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. Refer to Table 5 for details on which PORT pins may

»

be used for this signal.

All output signals shown in this row are PPS re-mappable. These signals may be mapped to output onto one of several PORTx pin options as described in Table 6.

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 2XC™ 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.

X2/Xs8814(7)91L01d
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TABLE 4: 40/44-PIN ALLOCATION TABLE (PIC16(L)F1887X)
T
8 8 £ = é S
o || Z S @ > C = = s
55|88 H s |3 < E = 2 3 | & .
o a(-|5|C o S Q o a z b = @ s o 3} o c £ 2
= = c|l | £ Q oc < g a n n [ 4 c = = [$] [ =] 2
& | z|lg |2 < Y a g § o > a e 5 13) o = 3 = =
e 3(g |3 s S |¢| 8 = 3 € | 2
o 5] = o ~ 8
> N 3 £
o
RAO | 2 [19| 17 [ 19| ANAO — — CiINO- | — — — — — — — cLeiNo® | — | — [ 1ocAo —
C2INoO-
RA1T | 3 |20| 18 |20 | ANA1 - - CiIN1- | — — — - - - — CLCINT® | — | — | IOCA1 -
C2IN1-
RA2 4 12119 | 21 ANA2 VREF- | DAC1OUT1 | C1INO+ | — — — — — — — — — — I0CA2 —
C2INO+
RA3 | 5 |22 20 |22 ANA3 | VREF+ — ClIN1+ | — — — | MDCINTO) — — — — — | — |loCcA3 —
RA4 | 6 23|21 [23| ANA4 — — — — — — | MDCIN2™ | ToCKIM ccps — — — | — |l10ocA4 —
RA5 | 7 |24| 22|24 | ANA5 — — — — | ss1M — | MDMIN® — — — — — | — |iocas —
RA6 14 | 31| 29 | 33 ANAG6 — — — — — — — — — — — — — I0CA6 0Ssc2
CLKOUT
RA7 13 | 30| 28 | 32 ANA7 — — — — — — — — — — — — — IOCA7 OSC1
CLKIN
RBO (33 | 8| 8 |9 ANBO — — C2IN1+ |zCD | ss2t — — — ccP4a® | cWG1IND — — | = | INTO) —
I0CBO
RB1 | 34 | 9| 9 |10 ANBf1 — — C1IN3- | — | scL24 | — — — — CWG2INM — — | — |IoCcBt1 —
C2IN3- scka
RB2 | 35 |10 | 10 | 11 ANB2 — — — — | spA2GA | — — — CWG3IN(M — — | — |1ocB2 —
spi2
RB3 36 [ 11| 11 |12 ANB3 — — C1IN2- — — — — — — — — — — 10CB3 —
C2IN2-
RB4 | 37 | 14| 12 | 14 ANB4 — — — — — — — T5G(M" — — — — | — |locB4 —
ADCACT(M SMTWIN2(!
RB5 | 38 | 15| 13 | 15 ANB5 — — — — — — — T1GM CCP3(1) — — — | — |locBs —
sMTsIG2™M
RB6 39 |16 | 14 | 16 ANB6 = = = = = = = = = = cLcin2™ = = 10CB6 | ICSPCLK
RB7 | 40 |17 | 15 | 17 | ANB? — | DbaciouT2| — — — — - TeINM - — CLCIN3™ | — | — | IOCB7 | ICSPDAT
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. Refer to Table 5 for details on which PORT pins may
be used for this signal.
2:  All output signals shown in this row are PPS re-mappable. These signals may be mapped to output onto one of several PORTx pin options as described in Table 6.
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 12C specific or SMBUS input buffer thresholds.
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TABLE 4: 40/44-PIN ALLOCATION TABLE (PIC16(L)F1887X)
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RCO | 15 [ 32| 30 [ 34 | ANCO — — — — — — — T1CKIM — — — — | — [1occo| sosco
T3CKIM
T3GM
SMTWIN1()
RC1 | 16 | 35| 31 [ 35| ANC1 — — — — — — — smTsIgi™M | ccpaM — — — | — |1ocet| sosci
RC2 | 17 |36 | 32 [ 36| ANC2 — — — — — — — T5CKIM ccp1® — — — | — |1ocec2 —
RC3 | 18 |37 |33 [ 37| ANC3 — — — — | scL1@Aa | — — T2IN® — — — — | — |1oces —
sck1M
RC4 | 23 | 42| 38 | 42 ANC4 — — — — | SDA1GA | — — — — — — | — |locc4 —
spiM
RC5 | 24 | 43|39 | 43| ANC5 - - - — — — - T4IN(M - — — — | — |1oces —
RC6 | 25 |44 | 40 | 44 | ANC6 — — — — — cK® — — — — — — | — |1occe —
RC7 |26 | 1| 1 |1 ANC7 - - - — — Rx(M - - - — — — | — |iocer? —
DT®
RDO | 19 | 38| 34 | 38 ANDO — — — — — — — — — — — — — — —
RD1 | 20 |39 | 35 | 39 AND1 — — — — — — — — — — — — | — — —
RD2 | 21 | 40| 36 | 40 AND2 — — — — — — — — — — — — — — —
RD3 | 22 | 41| 37 | 41 AND3 — — — — — — — — — — — — | — — —
RD4 | 27 | 2| 2 | 2 AND4 — — — — — — — — — — — — — — —
RD5 | 28 | 3| 3 | 3 AND5 — — — — — — — — — — — — — — —
RD6 | 29 | 4 | 4 | 4 AND6 — — — — — — — — — — — S — — —
RD7 | 30 | 5| 5 | 5 AND7 — — — — — — — — — — — — — — —
REO | 8 |25| 23 | 25 ANEO — — — — — — — — — — — S — — —
REH 9 |26 24 |26 ANE1 — — — — — — — — — — — — — — —
RE2 | 10 |27 | 25 | 27 | ANE2 — — — — — — — — — — — S — — —
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. Refer to Table 5 for details on which PORT pins may
be used for this signal.
2:  All output signals shown in this row are PPS re-mappable. These signals may be mapped to output onto one of several PORTx pin options as described in Table 6.
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 [2c™ 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 I12C specific or SMBUS input buffer thresholds.
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TABLE 4: 40/44-PIN ALLOCATION TABLE (PIC16(L)F1887X)
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RE3 1 18 | 16 | 18 — — — — — — — — — — — — — — | IOCE3 MCLR
VpP
VDD ", 17,7 |8, — — — — — — — — — — — — — — — —
32 |28 | 26 | 28
Vss 12, | 6, | 6, | 6, — — — — — — — — — — — — — — — —
31 |29 | 27 | 31,
30
out®| — | — | — | — | ADGRDA — — C10UT | — SDO1 TX/ DSM TMRO CCP1 CWG1A | CLC10OUT [ NCO | CLKR — —
ADGRDB C20UT SCK1 | Ck® CCP2 CWGI1B | CLC20UT
spo2 | pT® CCP3 CWGI1C | CLC30UT
SCK2 CCP4 CWG1D | CLC40UT
CCP5 CWG2A
PWM6OUT | CWG2B
PWM70UT | CWG2C
CWG2D
CWG3A
CWG3B
CWG3C
CWG3D
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. Refer to Table 5 for details on which PORT pins may
be used for this signal.
2:  All output signals shown in this row are PPS re-mappable. These signals may be mapped to output onto one of several PORTx pin options as described in Table 6.
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 [2c™ 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)F1885X/7X

TABLE 5: PPS INPUT SIGNAL ROUTING OPTIONS DETAILS
Re-mappable to any one of these PPS Input Register Value to PORT
PORTX pins Pin Mapping Reference Table
Input Signal | Input Register Defa.ault
Name Name Location at PIC16F1887X : .
POR PIC? 6F18£_35X (40/44-Pin Deswef;i Input Value t9 Wrgt)a
(28-Pin devices) devices) Pin to Register
INT INTPPS RBO PORTA, PORTB PORTA, PORTB RAO 0x00
TOCKI TOCKIPPS RA4 PORTA, PORTB PORTA, PORTB RA1 0x01
T1CKI T1CKIPPS RCO PORTA, PORTC PORTA, PORTC RA2 0x02
T1G T1GPPS RB5 PORTB, PORTC PORTB, PORTC RA3 0x03
T3CKI T3CKIPPS RCO PORTB, PORTC PORTB, PORTC RA4 0x04
T3G T3GPPS RCO PORTA, PORTC PORTA, PORTC RA5 0x05
T5CKI T5CKIPPS RC2 PORTA, PORTC PORTA, PORTC RA6 0x06
T5G T5GPPS RB4 PORTB, PORTC PORTB, PORTD RA7 0x07
T2IN T2INPPS RC3 PORTA, PORTC PORTA, PORTC RBO 0x08
T4IN T4INPPS RC5 PORTB, PORTC PORTB, PORTC RB1 0x09
T6IN T6INPPS RB7 PORTB, PORTC PORTB, PORTD RB2 0x0A
CCP1 CCP1PPS RC2 PORTB, PORTC PORTB, PORTC RB3 0x0B
CCP2 CCP2PPS RCA1 PORTB, PORTC PORTB, PORTC RB4 0x0C
CCP3 CCP3PPS RB5 PORTB, PORTC PORTB, PORTD RB5 0x0D
CCP4 CCP4PPS RBO PORTB, PORTC PORTB, PORTD RB6 0x0E
CCP5 CCP5PPS RA4 PORTA, PORTC PORTA, PORTE RB7 0xO0F
SMTWIN1 SMTWIN1PPS RCO PORTB, PORTC PORTB, PORTC RCO 0x10
SMTSIG1 SMTSIG1PPS RC1 PORTB, PORTC PORTB, PORTC RC1 0x11
SMTWIN2 SMTWIN2PPS RB4 PORTB, PORTC PORTB, PORTD RC2 0x12
SMTSIG2 SMTSIG2PPS RB5 PORTB, PORTC PORTB, PORTD RC3 0x13
CWG1IN CWG1PPS RBO PORTB, PORTC PORTB, PORTD RC4 0x14
CWG2IN CWG2PPS RB1 PORTB, PORTC PORTB, PORTD RC5 0x15
CWGSIN CWG3PPS RB2 PORTB, PORTC PORTB, PORTD RC6 0x16
MDCIN1 MDCIN1PPS RA3 PORTA, PORTC PORTA, PORTD RC7 0x17
MDCIN2 MDCIN2PPS RA4 PORTA, PORTC PORTA, PORTD RDO 0x18
MDMIN MDMINPPS RA5 PORTA, PORTC PORTA, PORTD RD1 0x19
CLCINO CLCINOPPS RAO PORTA, PORTC PORTA, PORTC RD2 0x1A
CLCIN1 CLCIN1PPS RA1 PORTB, PORTC PORTA, PORTC RD3 0x1B
CLCIN2 CLCIN2PPS RB6 PORTB, PORTC PORTB, PORTD RD4 0x1C
CLCIN3 CLCIN3PPS RB7 PORTB, PORTC PORTB, PORTD RD5 0x1D
ADCACT ADCACTPPS RB4 PORTB, PORTC PORTB, PORTD RD6 0x1E
SCK1/SCL1 | SSP1CLKPPS RC3 PORTB, PORTC PORTB, PORTC RD7 0x1F
SDI1/SDA1 SSP1DATPPS RC4 PORTA, PORTC PORTB, PORTC REO 0x20
SS1 SSPSS1PPS RA5 PORTB, PORTC PORTA, PORTD RE1 0x21
SCK2/SCL2 | SSP2CLKPPS RB1 PORTB, PORTC PORTB, PORTD RE2 0x22
SDI2/SDA2 | SSP2DATPPS RB2 PORTB, PORTC PORTB, PORTD RE3 0x23
SS2 SSP2SSPPS RBO PORTB, PORTC PORTB, PORTD
RX/DT RXPPS RC7 PORTB, PORTC PORTB PORTC
TX/CK CKPPS RC6 PORTA, PORTB PORTB PORTC
Note 1: Only a few of the values in this column are valid for any given signal. For example, since the INT signal can only be

mapped to PORTA or PORTB pins, only the register values 0x00-0x0F (corresponding to RA0-RA7 and RB0-RB7) are
valid values to write to the INTPPS register.

© 2014 Microchip Technology Inc.
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PIC16(L)F1885X/7X

TABLE 6: PPS OUTPUT SIGNAL ROUTING OPTIONS
Re-mappable to any one of these PORTXx pins By writing this value to the
Output Signal Name PIC16F1885X PIC16F1887X Corresponding RxyPPS(?
(28-Pin devices) (40/44-Pin devices) Register
ADGRDB PORTA, PORTC PORTA, PORTC 0x25
ADGRDA PORTA, PORTC PORTA, PORTC 0x24
CWG3D PORTA, PORTC PORTA, PORTD 0x23
CWG3C PORTA, PORTC PORTA, PORTD 0x22
CWG3B PORTA, PORTC PORTA, PORTE(" 0x21
CWG3A PORTB, PORTC PORTB, PORTC 0x20
CWG2D PORTB, PORTC PORTB, PORTD 0x1F
CWG2C PORTB, PORTC PORTB, PORTD 0x1E
CWG2B PORTB, PORTC PORTB, PORTD 0x1D
CWG2A PORTB, PORTC PORTB, PORTC 0x1C
DSM PORTA, PORTC PORTA, PORTD 0x1B
CLKR PORTB, PORTC PORTB, PORTC 0x1A
NCO PORTA, PORTC PORTA, PORTD 0x19
TMRO PORTB, PORTC PORTB, PORTC 0x18
SDO2/SDA2 PORTB, PORTC PORTB, PORTD 0x17
SCK2/SCL2 PORTB, PORTC PORTB, PORTD 0x16
SDO1/SDA1 PORTB, PORTC PORTB, PORTC 0x15
SCK1/SCLA1 PORTB, PORTC PORTB, PORTC 0x14
C20UT PORTA, PORTC PORTA, PORTE( 0x13
ciouT PORTA, PORTC PORTA, PORTD 0x12
DT PORTB, PORTC PORTB, PORTC 0x11
TX/CK PORTB, PORTC PORTB, PORTC 0x10
PWM70OUT PORTA, PORTC PORTA, PORTC 0XOF
PWM60OUT PORTA, PORTC PORTA, PORTD 0xOE
CCP5 PORTA, PORTC PORTA, PORTE(" 0x0D
CCP4 PORTB, PORTC PORTB, PORTD 0x0C
CCP3 PORTB, PORTC PORTB, PORTD 0x0B
ccP2 PORTB, PORTC PORTB, PORTC 0x0A
CCP1 PORTB, PORTC PORTB, PORTC 0x09
CWG1D PORTB, PORTC PORTB, PORTD 0x08
CWGIC PORTB, PORTC PORTB, PORTD 0x07
CWG1B PORTB, PORTC PORTB, PORTD 0x06
CWG1A PORTB, PORTC PORTB, PORTC 0x05
cLc40UT PORTB, PORTC PORTB, PORTD 0x04
CLC30UT PORTB, PORTC PORTB, PORTD 0x03
CLC20UT PORTA, PORTC PORTA, PORTC 0x02
CLC10UT PORTA, PORTC PORTA, PORTC 0x01

Note 1: RE3 is an input-only pin. Therefore, this signal may only be mapped to REQ, RE1 or RE2 (or a PORTA

pin).

2: In“RxyPPS”, the “x” is a PORT letter (e.g., “C”), and the “y” is a port pin number (e.g., “6”). For example,
to map the UART TX/CK signal to output onto RC6, write 0x10 to the RC6PPS register.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
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arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
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