MICROCHIP PIC1 6(L)F1 53 XX

Cost-Effective 8 to 48 Pins Microcontroller Product Brief

Description

PIC16(L)F153XX microcontrollers feature Intelligent Analog, Core Independent Peripherals (CIPs) and communication
peripherals combined with eXtreme Low-Power (XLP) for a wide range of general purpose and low-power applications.
The family features PWMs, multiple communication, temperature sensor and memory features like Memory Access
Partition (MAP) and Device Information Area (DIA). The products are offered in a broad range of pin counts from 8 to
48 pins, to support customers in various applications.

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
e Timers:
- 8-bit (TMR2) with Hardware Limit Timer
(HLT) Extension
- 16-bit (TMRO0/1)
* 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 software
* Programmable Code Protection

Memory

* Up to 28 KB Flash Program Memory
* Up to 2 KB Data SRAM Memory
 Direct, Indirect and Relative Addressing modes
* Memory Access Partition (MAP):
- Write protect
- Customizable Partition
» Device Information Area (DIA)

Operating Characteristics

* Operating Voltage Range:
- 1.8V to 3.6V (PIC16LF153XX)
- 2.3V to 5.5V (PIC16F153XX)
« Temperature Range:
- Industrial: -40°C to 85°C
- Extended: -40°C to 125°C
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Power-Saving Functionality

» Doze mode:
- Ability to run 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:

- 8uA @ 32 kHz, 1.8V, typical

- 32 uA/MHz @ 1.8V, typical

Digital Peripherals

» Four Configurable Logic Cells (CLCs):
- 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) modules
* Four 10-bit PWMs
* Numerically Controlled Oscillator (NCO):
- Generates true linear frequency control and
increased frequency resolution
- Input Clock: 0 Hz < fNco < 32 MHz
- Resolution: fNCc0/220
» Peripheral Pin Select (PPS):
- Enables pin mapping of digital I/O
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Communication:

- Up to two EUSART, RS-232, RS-485, LIN
compatible

- Up to two SPI

- Two I2C, SMBus, PMBus™ compatible

Up to 44 1/0 Pins

- Individually programmable pull-ups slew rate
control Interrupt-on-Change with edge-select

Analog Peripherals

Analog-to-Digital Converter (ADC):

- 10-bit with up to 43 external channels

- Conversion available during Sleep

Two Comparator:

- Low-Power/High-Speed mode

- 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 1/O pin output

- Internal connections to ADCs and comparators

Voltage Reference:

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

Flexible Oscillator Structure

High-Precision Internal Oscillator:
- Selectable frequency range up to 32 MHz
- %1% at calibration (nominal)
x2/x4 PLL with Internal and External Sources
Low-Power Internal 32 kHz Oscillator (LFINTOSC)
External 32 kHz Crystal Oscillator (SOCS)
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 peripherals

clock stops
- Oscillator Start-up Timer (OST)
- Ensures stability of crystal oscillator sources
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TABLE 1: PIC16(L)F153XX FAMILY TYPES
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PIC16F15313 [(C) |2 [3.5(224|256 (6 |5 |1 |1 |1 |2 |Y [2/4 |1 (1 |4 |[Y|Y |[Y |Y [1/1]|Y |Y
PIC16F15323 [(C) |2 [3.5(224|256 (12 (11 |1 |2 |1 |2 |Y [2/4 |1 (1 |4 |[Y|Y |[Y |Y [1/1|Y |Y
PIC16F15324 (D) |4 |7 [224|512 (12 |11 |1 |2 |1 |2 |Y [(2/4 |1 |1 [4 |[Y|Y |[Y |Y |21 |Y |Y |I
PIC16F15325 ((B) |8 |14 2241024 (12 |11 |1 |2 |1 |2 |Y [(2/4 |1 |1 |4 |Y|Y |[Y |Y |21 |Y |Y |I
PIC16F15344 ((D) |4 |7 |224|512 (18 |17 |1 |2 |1 |2 |Y [(2/4 |1 |1 [4 |Y|Y |[Y |Y |21 |Y |Y |I
PIC16F15345 ((B) |8 |14 2241024 (18 |17 |1 |2 |1 |2 |Y [(2/4 |1 |1 [4 |Y|Y |[Y |Y |21 |Y |Y |I
PIC16F15354 |(A) |4 |7 |224|512 (25 |24 |1 |2 |1 |2 |Y [(2/4 |1 |1 |4 |Y|Y |Y |Y |22 ]|Y |Y |I
PIC16F 15355 [(A) |8 |14 2241024 (25 |24 |1 |2 |1 |2 |Y [(2/4 |1 |1 |4 |Y|Y |Y |Y |22 |Y |Y |I
PIC16F 15356 |(E) |16 [28 |224|2048 (25 |24 |1 |2 |1 |2 |Y [(2/4 |1 |1 |4 |Y|Y |Y |Y |22 |Y |Y |I
PIC16F15375 |(F) |8 |14 2241024 (36 |35 |1 |2 |1 |2 |Y [(2/4 |1 |1 |4 |Y|Y |Y |Y |22 |Y |Y |I
PIC16F 15376 |(E) |16 |28 2242048 (36 |35 |1 |2 |1 |2 |Y [(2/4 |1 |1 [4 |Y|Y |Y |Y |22 |Y |Y |I
PIC16F15385 |(F) |8 |14 2241024 (44 |43 |1 |2 |1 |2 |Y [(2/4 |1 |1 [4 |Y|Y |Y |Y |22 |Y |Y |I
PIC16F 15386 |(E) |16 |28 2242048 (44 |43 |1 |2 |1 |2 |Y [(2/4 |1 |1 |4 |Y|Y |Y |Y |22 |Y |Y |I
Note 1: |- Debugging integrated on chip.
Data Sheet Index:
A: Future Release PIC16(L)F15354/5 Data Sheet, 28-Pin
Future Release PIC16(L)F15325/45 Data Sheet, 14/20-Pin
C: Future Release PIC16(L)F15313/23 Data Sheet, 8/14-Pin
D: Future Release PIC16(L)F15324/44 Data Sheet, 14/20-Pin
E: Future Release PIC16(L)F15356/76/86 Data Sheet, 28/40/48-Pin
F: Future Release PIC16(L)F15375/85 Data Sheet, 40/48-Pin

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

(UDFN| QFN | QFN |UQFN || QFN | UQFN | UGFN
(3x3) | (4x4) | (6x6) | (4x4) (8x8) | (5x5) | (6x6)

X — —

Device (S)PDIP | SOIC | SSOP | TSSOP

x
|
|

PIC16(L)F15313
PIC16(L)F15323
PIC16(L)F15324
PIC16(L)F15325
PIC16(L)F15344
PIC16(L)F15345
PIC16(L)F15354
PIC16(L)F15355
PIC16(L)F15356
PIC16(L)F15375
PIC16(L)F15376
PIC16(L)F15385
PIC16(L)F15386 — — — — — — — _
Note: Pin details are subject to change.
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PIN DIAGRAMS
FIGURE 1: 8-PIN PDIP, SOIC, MSOP, FOR PIC16(L)F15313
%
VDD []1 e 8 []Vss
RA5 []2 E 7 [] RAO/ICSPDAT
RA4 [[3 ) 6 [] RA1/ICSPCLK
VPP/IMCLR/RA3 [] 4 8 5[] RA2
[
Note: See Table 3 for location of all peripheral functions.
FIGURE 2: 14-PIN PDIP, SOIC, TSSOP FOR PIC16(L)F15323
VoD [|1 - 14[] Vss
RA5 []2 § 13[] RAO/ICSPDAT
RA4 []3 0 12[] RA1/ICSPCLK
VPPIMCLRIRA3[]4 % 1[I RA2
Rcs[]5 &  19[JRco
Rca[]6 © 9[1 RC1
rRca[lz % 8[] RC2
Note: See Table 4 for location of all peripheral functions.
FIGURE 3: 14-PIN PDIP, TSSOP FOR PIC16(L)F15324 AND PIC16(L)F15325
VoD [ |1 e 14[] Vss
RAS[]2 & & 13[] RAO/ICSPDAT
RA4[]3 2 @ 12[] RA1/ICSPCLK
VPPIMCLRIRA3[]4 5 5% 1[I RA2
RC5[]5 & & 10[JRco
RC4[]6 © © 9[]RCH
RC3[]7 & % 8[JRc2
Note: See Table 4 for location of all peripheral functions.
FIGURE 4: 20-PIN PDIP, SOIC, SSOP FOR PIC16(L)F15344, PIC16(L)F15345
voo[1 \J 20[]vss
RA5[]2 19 [ 1 RAO/ICSPDAT
RA4[]3 18 [1 RA1/ICSPCLK
MCLR/VPPIRA3[[4 I § 17[IRA2
RC5[15 T £ 16[JRCO
RC4[]6 33 15[RC1
RC3[]7 20 14[IRC2
RC6[]8 13[1 RB4
RC7[]9 12[1RB5
RB7[]10 11[1RB6
Note:  See Table 4 for location of all peripheral functions.

© 2016 Microchip Technology Inc.
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PIC16(L)F153XX

FIGURE 5: 28-PIN PDIP, SOIC, SSOP FOR PIC16(L)F15354, PIC16(L)F15355, PIC16(L)F15356
VPP/MCLR/RE3 [ 1 ~ 28[ | RB7/ICSPDAT
RAO [|2 27[] RB6/ICSPCLK
RA1[]3 26[] RB5
RA2 [ |4 25| RB4
RA3[]5 241 RB3
RA4[]6 389 23| ] RB2
RA5 [ |7 ggg 22[1 RB1
vss||s bl b 21[] RBO
RA7 [ |9 eT T 20[ ] VoD
RA6[]10 ggg 19[] Vss
RCO [ 11 18] ] RC7
Rc1[]12 17 ] RC6
RC2[]13 16] ] RC5
RC3 [ |14 15[ ] RC4
Note: See Table 5 for location of all peripheral functions.
FIGURE 6: 40-PIN PDIP FOR PIC16(L)F15375, PIC16(L)F15376
VPP/MCLR/RE3 [ |1 J 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 34 | RB1
REO[]8 33| | RBO
RET[Jo E&  32[]voo
RE2[J10 22  31f]vss
VoD []11 ey 30[ ] RD7
Vss[]12 S S 29| | RD6
RA7[]13 oa 28| | RD5
RA6 |:| 14 27:| RD4
RCO[]15 26| | RC7
RC1[]16 25 | RC6
RC2[ |17 24/ ] RC5
RC3[]18 23[ | RC4
RDO[] 19 22| | RD3
RD1[[20 21| ] RD2
Note: See Table 6 for location of all peripheral functions.
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FIGURE 7: 16-PIN QFN/UQFN (4X4) FOR PIC16(L)F15323, PIC16(L)F15324, PIC16(L)F15325
800 8
>ZzZ>
PY 16151413
RAS| 1 pic16(L)F15323 12| RAO/ICSPDAT
RA4] 2 RA1/ICSPCLK
_ PIC16(L)F15324
MCLR/VPP/RA3 ] 3 ) 0|RA2
RC5] 4 PICI6(LF15325 o [Rco
56738
3805
rreo
Note 1: See Table 4 for location of all peripheral functions.
2: Itis recommended that the exposed bottom pad be connected to Vss.
FIGURE 8: 20-PIN QFN/UQFN (4x4) FOR PIC16(L)F15344 AND PIC16(L)F15345
i
a
o
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<t 0y IS}
FrSey
Py 20191817 16
RA3/MCLR/VPP | 1 g 15 | RA1/ICSPCLK
(,;5 ) L
RC5 | 2 &S 14IRA2
RC4 |3 M 13|RCO
RC3 4 N 12|RC1
RC6 )5 ? o° 11 |RC2
R
6 7 8 910
NNOWS
Oomomm
rreoo
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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FIGURE 9: 28-PIN UQFN (4X4) FOR PIC16(L)F15354, PIC16(L)F15355, PIC16(L)F15356
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Note:  See Table 5 or the pin allocation tables.

FIGURE 10:  28-PIN QFN (6X6) FOR PIC16(L)F15354, PIC16(L)F15355, PIC16(L)F15356
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Note:  See Table 5 or the pin allocation tables.
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FIGURE 11: 40-PIN UQFN (5X5) FOR PIC16(L)F15375, PIC16(L)F15376
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RD6 14 281 RA7
RD7 §5 PIC16(L)F15375 27 Vss
Vss 16 PIC16(L)F15376 261 VDD
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Note:  See Table 6 for the pin allocation tables.

FIGURE 12: 44-PIN TQFP (10X10) FOR PIC16(L)F15375, PIC16(L)F15376
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RB1 10 9 25111 REO
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Note 1: See Table 6 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.

© 2016 Microchip Technology Inc. Advance Information DS40001835A-page 9
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FIGURE 13: 44-PIN QFN (8X8X0.9) FOR PIC16(L)F15375, PIC16(L)F15376
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RC7 j1e ST TT OB OO0, RAG
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RD5 )3 311 NC
RD6 14 301 Vss
RD7 15 291 NC
Vssy6  PIC16(L)F15375 53 s
VDD j7  PIC16(L)F15376 7] RE2
NC 8 261 RE1
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RB2 1ML s won o oo af3| RA4
e e AN
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e
83g
- >
Note 1: See Table 6 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.
No internal connection; reserved for backwards compatibility with previous 44-pin devices (Vss connection).
5: No internal connection; reserved for backwards compatibility with previous 44-pin devices (VDD connection).

FIGURE 14:

48-PIN UQFN (6X6) FOR PIC16(L)F15385, PIC16(L)F15386

© O I O N — O M N o ~
O 0O o000 o0 0w w w
¥ ¥ oeeoeooereodtrrowowowr r
N O O
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Note:

RC7
RD4
RD5
RD6
RD7
Vss
VDD
RBO
RB1
RB2
RB3
RF4

]
[ ]2
13
[ 4
15
s
7
[ ]s
[ Jo
L
[ ] 11
| 12

PIC16(L)F15385
PIC16(L)F15386

13 14 15 16 17 18 19 20 21 22 23 24
I A A

36 [ |
35 [
34 [ ]
33 [ ]
32 []
31 [ ]
30 [ ]
29 [
28 [ |
27 [
26 [ |

25 [ |

nu © N~ < v
L L L m m

r oo o

o = N o
§<<<
X x o

ICSPCLK/RB6
ICSPDAT/RB7
VPP/MCLR/RE3

See Table 7 for location of all peripheral functions.

RFO
RC1
RCO
RAG
RA7
Vss

VDD

RE2
RE1

REO
RA5
RA4
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FIGURE 15: 48-PIN TQFP (7X7) FOR PIC16(L)F15385, PIC16(L)F15386
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OO0 0000000 LWw L Lw
roryroeerrrereegrw o
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05 IITILTEEES
ESZDI1 36 [T RFO
L 2 35111 RC1
RD5[11] 3 34 111 RCO
RDe6 [T 4 33 [II1 RA6
RD7 1] 5 32 111 RA7
Vss 1T 6 PIC16(L)F15385 31 7 Vss
VDD 11 7 PIC16(L)F15386 30113 VDD
RBOT 8 29 111 RE2
RB1C1I 9 28 [T11 RE1
RB211] 10 27 111 REO
RB3 1] 11 26 [TT1 RAS
RF4O 12 25111 RA4
MO T WO O WO «— AN M
~ - v+« -+ N NNNN
W O M SLU OMNMO«—AN M
LLLooomomnuwu< <<<<<
rréeocrrylyreee e
¥ |
< |3
35l
0w =
88 ¢
>
Note: See Table 7 for location of all peripheral functions.
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PIN ALLOCATION TABLES

TABLE 3 8-PIN ALLOCATION TABLE (PIC16(L)F15313)
3}
[] ] S
17} o - = ‘|
~ Qa e © ] o o 4 2 = o
) o (5] H o Q o = o [a) %) S 3 92
o | 59 2 5 g 3] < 2 S s = 3 3] 3 2 < E |2 2
= os < 2 3 4 a = o o (%} s N S (&) ) K] 5 m
£ & S w £
& o
0
RAO 7 ANAO — | c1INo+ = DAC10UT — — — — — — | ™xiek™ | cLeina® | — IOCAO | Y | ICDDAT/
ICSPDAT
RA1 6 ANA1 VRer+ | C1INO- — DA1ger+ | TOCKIM — — — ssPicLk® | | rxDTM | cLein2® | — IOCA1 | Y | ICDCLK/
SSP1DAT(-(4) ICSPCLK
RA2 5 ANA2 VREE- = = DAC1Rgr. — — = cwaG1" | ssp1cLK(4) | zcD1 = = — INTD | v =
SSP1DAT(-(4) IOCA2
RA3 4 — — — — — — — — — ssp1ss(! — — CLCINOM | — IOCA3 | Y | MCLR
Vep
RA4 3 ANA4 — | C1IN1- — — T1GM — — — — — — — — IOCA4 | Y | CLKOUT
SOSCO 0sc2
RA5 2 ANA5 — — — — T1cKIM | ccp1® — — — — — CLCINT™ | — IOCA5 | Y | CLKIN
ADACT(M T2IN® | ccp2) 0sc1
SOSCIN EIN
SOSCI
Vob - - - - - - - - - - - - - - - - Vob
Vss 8 — — — — — — — — — — — — — — — — Vss
— — — | C10UT | NCO10UT — TMRO | CCP1 PWM3 | CWG1A SDO1 — DT1®) | CLC10OUT | CLKR — | = —
ouT® — — — C20UT — — — CCP2 PWM4 CWG1B SCK1 — CK1 CLC20UT — — — —
— — — — — — — — PWM5 | CWG1C | ScCL1GM4) — TX1 |CLC30UT| — - | = —
— — — — — — — — PWM6 | CWG1D | SDA1@:(4) — — cLc4ouUT | — - | = —
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTXx 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 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. 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 14/16/20-PIN ALLOCATION TABLE (PIC16(L)F15323, PIC16(L)F15324, PIC16(L)F15325, PIC16(L)F15344, PIC16(L)F15345)
o
ol &
Alzla
iL|
5/¢|a|=z 5
32|85 8| . . 5 e
s OlZ|a|C (S} S = o (&) 5 o = (4] ‘n,; fa) 5{ T 5 S 3 °
o |[2/LiF|el o = S o < £ o | =2 = o o » = 3 5=l 8
= ol O£ < K 4 (=) = (] o o = N 3 ) 3 9 S o
= ol % o E [= € | a
(] .E o o m o w —
oo N (&)
cl S| £
oa|v| s
: o
3 «
RAO |13 [12 [19 |16 | ANAO = C1INO+ DAC10UT | — = = = = = = = = IOCAO [ Y |ICDDAT/
ICSPDAT
RA1 [12 [11 [18 |15 | ANA1 Vger+ | C1INO- DA1gers | TOCKIM | — — — — — — — — IOCA1 |Y |ICDCLK/
ICSPCLK
RA2 |11 [10 |17 |14 | ANA2 VRer. | — DAC1ger. | — — — cwG1M | — ZCD1 | — CLCINOM®) | INT®) |y | —
IOCA2
RA3 |4 [3 [4 |1 |— — — — — — — — — — — — — IOCA3 |Y |MCLR
Vep
RA4 (3 |2 |3 |20 |ANA4 = C1IN1- = T16M | — = = = = = = = IOCA4 |Y |CLKOUT
SOSCO 0SC2
RA5 |2 |1 |2 |19 |ANA5 — — — T1CKIM — — — — — CLCIN3(A5) | — IOCA5 |Y | CLKIN
T2IN 0SsC1
SOSCIN EIN
SOSClI
RCO |10 |9 |16 |13 [ ANCO — C2INO+ = = = = = SSP1CLK(M:G) | — — — — I0CCO |Y |[—
SSP1DAT:5)
RC1 |9 |8 |[15 |12 |ANCY — C1IN1- — — — — — SSP1CLKM:(G) | — — CLCIN2MAS) | — locct |y |—
C2IN1- SSP1DAT(:()
RC2 (8 |7 [14 |11 [ANC2 = C1IN2- = = = = = = = = = = locc2 |y |—
C2IN2-
RC3 |7 |6 |7 |4 |ANC3 — C1IN3- — — CCP2 |— — ssP1sst® — — CLCIN1(IA8) | I0OcC3 |Y |—
C2IN3- CLCINO(M:3)
RC4 |6 |5 [6 |3 [ANC4 = = = = = = = SSP2CLKM6G) | — TX1/CK10) | CLCIN1(A8) | — locc4 |Y |—
SSP2DAT:5)
RC5 |5 |4 |5 |2 |ANCS5 — — — — CcCP1 | — — SSP1CLKM-G) | — RX1/DT10) | — — loccs |Y |—
SSP1DAT:()
RC6 |— |— 5 |ANC6 — — — — — — — SSP1551(6) — — — — I0CC6 |Y |—
RC7 |— |— 6 |ANC7 — — — — — — — — — — — — locc7 |y |—
RB4 |— |— |13 |10 |ANB4 — — — — — — — SSP1CLK(1:6) | — CLCIN2(M8) | IOCB4 | — |—
ADACT( SSP1DAT(1:(6)
RB5 |— |— [12 |9 |ANB5 — — — — — — — SSP2CLK(:6) | RX1/DT1() | cLCIN3(:(6) | — IOCB5 | — |—
SSP2DAT(:E)
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TABLE 4 14/16/20-PIN ALLOCATION TABLE (PIC16(L)F15323, PIC16(L)F15324, PIC16(L)F15325, PIC16(L)F15344, PIC16(L)F15345)
o
S|_|o
BNzl o
DIL|lw
5/S|c|=z 5
I S | 8 0 o b e | B el o
< =
2elE2el 8z 8| 8| ¢ |2 |EIE g & (8 5| 3 |%|:| 2
s |a|C0|& & < Q =2 a £ o a o = N ‘g o 5' o S @
= ol% o £ = € | &
(a] .E o o V4 [] 1] i
oo N (&)
£le| £
el <%
3 «
RB6 |— [— [11 {8 |ANB6 — — — — — — — — SSP1CLK(6) [ — — — IocB6 |Y |—
SSP1DAT:6)
RB7 |— |— [10 |7 |ANB7 — — — — — — — — ssP2cLK6) | _ TX1/CK1® | — — IoCB7 |Y |—
SSP2DAT(1):(6)
Vbp 1 16 |1 18 | — — — — — — — — = = = — — — — — | Vop
Vss 14 (13 [20 |17 | — — — — — — — — — — — — — — — — | Vss
e el el e — C10UT | NCO10UT | — TMRO CCP1 | PWM3 | CWG1A | SDO1 — DT10 CLC10UT CLKR | — — | =
SDO2
— == |—|— — C20UT | — — — CCP2 | PWM4 |CWG1B | SCK1 — CK1 CLC20UT — — — =
SCK2
ouT®
— === |- — — — — — — PWM5 |CWG1C |ScL1@k4) — X1 CLC30UT |— — — | =
scL203k(4)
— == |=1]= — — — — — — PWM6 | CWG1D |SDA1GH4) — — CLC40UT |— — — =
SDA2(3)-(4)
Note 1: This is a PPS re-mappable input signal. The input function may be moved from the default location shown to one of several other PORTXx 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 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. 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.
5:  For 14 and 16-pin package only.
6:  For 20-pin package only.
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TABLE 5 28-PIN ALLOCATION TABLE (PIC16(L)F15354, PIC16(L)F15355, PIC16(L)F15356)
o
o
(/2]
Q| =z -
[S] L [] o
ol € o = - - a
— o| & 2 ® ] o [ 14 3 H %)
) =) [&] = (o] Q s o = o [a) 2} S °Q
5 212 8 | g & g 2 : | &5 | § | g 2 8 | & 3 A - I -
= S| £ < £ z a = o a o = N =1 o ) £ 5 o
o 2 o = frr < a
o . 4 o -
s | &
o
(-]
o~
RAO |2 [27 |ANAO = C1INO- = = = = = = = cLcINo™ IOCAO |Y |[—
C2INO-
RA1 3 |28 | ANA1 — C1IN1- — — — — — — — CLCIN1(M IOCA1 |Y |—
C2IN1-
RA2 (4 |1 |ANA2 = C1INO+ = = = = = = = = IOCA2 |Y |[—
C2INO+
RA3 2 | ANA3 VREF+ | C1IN1+ DACREF+ | — — — — — — — IOCA3 |Y |—
RA4 3 | ANA4 = = = TOCKI |— = = = = = IOCA4 |Y |—
RA5 4 | ANA5 — — — T16M | — — ssp1ssth | — — — IOCA5 |Y |—
RA6 [10 |7 |ANA6 = = = = = = = = = = IOCA6 |Y |CLKOUT
RA7 |9 |6 |ANA7 — — — — — — — — — — IOCA7 |Y |CLKIN
RBO |21 |18 | ANBO = C2IN1+ — = = cwaG1™ | ssp2ss | zcD1 = — INTD |y | —
I0CBO
RB1 22 |19 | ANB1 — C1IN3- — — — — ssP1CLK! | — — — IOCB1 |Y |—
C2IN3- SSP1DAT(M
RB2 (23 |20 |ANB2 = = = = = = SsP1CLK!) | — = = I0OCB2 |Y |—
SSP1DAT("
RB3 |24 |21 |ANB3 — C1IN2- — — — — — — — — IOCB3 |Y |—
C2IN2-
RB4 (25 |22 |ANB4 = = = = = = = = = = IOCB4 |Y |—
ADACT()
RB5 |26 |23 |ANB5 — — — — — — — — — — IOCB5 |Y |—
RB6 |27 |24 |ANB6 = = = = = = = = X2 cLciN2( IOCB6 |Y |ICDCLK
cka2 ICSPCLK
RB7 |28 |25 |ANB7 — — DAC10UT2 | — — — — — RX2 CLCIN3™ IOCB7 |Y |ICDDAT
pT2" ICSPDAT
RCO [11 |8 [ANCO = = = SOSCO | — = = = = = |occo |Y |—
T1CKI
RC1 [12 |9 |ANC1 — — — soscl |ccp2t) — — — — — jocct |y |—
RC2 |13 |10 [ANC2 = = = = ccp1 = = = = = jocc2 |y |—
RC3 |14 |11 |ANC3 — — — T2IND | — — SsP1CLK! | — — — jocc3 |y |—
SSP1DAT(M
RC4 |15 |12 | ANC4 = = = = = = ssP1cLK | — = = |occs |Y |—
ssP1DAT("
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TABLE 5 28-PIN ALLOCATION TABLE (PIC16(L)F15354, PIC16(L)F15355, PIC16(L)F15356) (CONTINUED)
o
[]
7]
alg :
] 9]
sl € o = - - a
~ o| X 2 © ] o Y x 2 5 o
) [ =) Q o 5 Q O ] o = o n a] < (3} < ] I 2
= | = a o Q
° |z|z| 2 & g g 3 E 8 3 3 @ Q @ o a 5 |z| 8
Q o Q o - w < o
o n 4 £
© (8}
£ | N
o
©
N
RC5 16 |13 | ANC5 — — — — — — — — — — I0CC5 Y |[—
RC6 17 |14 | ANC6 — — — — — — — TX1 — — lIoccé6 Y |[—
ck1(
RC7 18 |15 | ANC7 — — — — — — — RX1 — — IocC7 |Y |[—
pT1!M
RE3 1 26 | ANE3 — — — — — — — — — — IOCE3 |[Y |MCLR
Vep
VDD 20 |17 |— — — — — — — — — — — — — | VbD
Vss 8 16 | — — — — — — — — — — — — — |Vss
Vss 19 |5 |— — — — — — — — — — — — — |Vss
VSELO |19 |17 |[— — — — — — — — — — — — — |—
— | = |—= C10UT | NCO10UT TMRO | CCP1 PWM3 | CWG1A | SDO DT® CLC10UT | CLKR — — | —
CWG2A
— | = |—= C20UT | — — CCP2 PWM4 | CWG1B |SCK CK CLC20UT |— — — | —
CWG2B
out@
— = |= — — — — PWM5 |CWG1C |SCL@-4) X CLC30UT |— — — |—
CWG2C
— == — — — — PWM6 |CWGI1D |SDAGH4 — CLC40UT |— — — | =
CWG2D
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: 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 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. 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 6 40/44-PIN ALLOCATION TABLE (PIC16(L)F15375, PIC16(L)F15376)
ol z o S
= | W L Q [¢] -
o T 3] - ®» = S | o
g |a g c 9 8] S o o (3) L o s o o a 14 2 24 3 5 o
T s =) 2 g 3] I 2 o = 7 8 | < Q 2 E 2| @
O |E|lec|E|e 5 o £ S 7] n - 5 | =| ®
= g|lg|&|la| < s | E z Q = © o o = N | 35 © o | &€ |2 o
ola|lT| « o 9 w =
| F| Y|« (&)
RAO [2 [17 [19 [19 [ANAO = C1INO- = = = = = = = = cLciNo™ IOCA0 Y [—
C2INO-
RA1 3 |18 |20 [20 |ANA1 — C1IN1- — — — — — — — — CcLCIN1(D IOCA1|Y |—
C2IN1-
RA2 |4 |19 [21 |21 |ANA2 = C1INO+ = = = = = = = = = IOCA2 |Y |—
C2INO+
RA3 |5 |20 [22 |22 |ANA3 VREF+ | C1IN1+ DACREF+ | — — — — — — — — IOCA3 |Y |—
RA4 |6 |21 |23 [23 [ANA4 = = = ToCKIM | — = = = = = = IOCA4 |Y |—
RA5 |7 |22 |24 |24 |ANA5 — — — T1I6M | — — — ssp1ss | — — — IOCA5 |Y |—
RA6 |14 |29 |33 [31 |ANA6 = = = = = = = = = = = IOCA6 |Y |CLKOUT
RA7 |13 |28 |32 |30 |ANA7 — — — — — — — — — — — IOCA7 |Y |CLKIN
RBO (33 |8 |9 [8 [ANBO = C2IN1+ — — = = cwa1 | ssp2sst) [zep1 | — = INTD |y |—
I0CBO
RB1 34 |9 |10 |9 |ANB1 — C1IN3- — — — — — SSP1CLKM | — — — IocB1 |Y |—
C2IN3- SSP1DAT(
RB2 |34 |10 [11 [10 |ANB2 = = = = = = = SSP1CLK(! | — = = IOCB2 |Y |—
SSP1DAT(!
RB3 |36 |11 [12 [11 |ANB3 — C1IN2- — — — — — — — — — IOCB3 |Y |—
C2IN2-
RB4 |37 |12 |14 |14 |ANB4 = = = = = = = — — — — IOCB4 |Y |—
ADACT(
RB5 |38 |13 [15 |15 |ANB5 — — — — — — — — — — — IOCB5 |Y |—
RB6 |39 |14 |16 |16 |ANB6 = = = = = = = = = X2 cLcin2™M IOCB6 Y |ICDCLK
ck2t ICSPCLK
RB7 |40 |15 [17 |17 |ANB7 — — DAC10UT2 | — — — — — — RX2 | cLcIN3™ IOCB7 |Y |ICDDAT
DT2M ICSPDAT
RCO |15 |30 |34 |32 |ANCO = = = S0SCO | — = = = = = = locco |Y |—
T1CKIM
RC1 |16 |31 |35 [35 |ANCH — — — soscl |ccp2t | — — — — — — locct |Y |—
RC2 |17 |32 |36 |36 |ANC2 = = = = ccp1t | — = = = = = locc2 |Y |—
RC3 |18 |33 |37 |37 |ANC3 — — — T2IND | — — — SSP1CLK" | — — — locc3 |Y |—
SSP1DAT(
RC4 |23 |38 |42 |42 [ANC4 = = = = = = = SSP1CLK! | — = = locc4 |Y |—
SSP1DAT()
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TABLE 6 40/44-PIN ALLOCATION TABLE (PIC16(L)F15375, PIC16(L)F15376) (CONTINUED)
% CEJ & % 8 g = 2 | a
[
S o (S (8] S g (o] (@) e o = (O] o a o %) x S 5 ]
o 2 o © [ 0 < X = 1 7]
O |sle|fls| 2 5 =1 o < £ 8 S = 0} Q » o o 5 |S| @
= || |%|a s | E z i o o = > o | € || =
°ola | < [ [} 1] =
| F| Y| (&)
RC5 |24 (39 [43 |43 |ANC5 — — — loccs |y [—
RC6 |25 |40 |44 |44 |ANC6 = = TX1 I0CC6 |Y |—
ck1
RC7 |26 |1 |1 |1 [|ANC7 — — RX1 locc7 |Y | —
pT1(M
RDO |19 |34 [38 |38 |ANDO — ssP2cLk(! — _ _ =
SSP2DATH!
RD1 |20 |35 |39 |39 |AND1 — sspP2cLK( - — — =
SSP2DAT
RD2 |21 |36 |40 |40 |AND2 = — — _ _ =
RD3 |22 |37 |41 |41 |AND3 — — — _ _ =
RD4 |27 |2 AND4 = — — _ _ =
RD5 |28 AND5 — — — _ _ =
RD6 |29 AND6 = — — _ _ =
RD7 |30 5 AND7 — — — _ _ =
REO |8 |23 [25 [25 |ANEO = — — _ _ =
RE1 |9 |24 |26 [26 |ANE1 — — — _ _ =
RE2 |10 |25 |27 |27 |ANE2 = — — _ _ =
RE3 |1 |16 |18 |18 |ANE3 — — — IOCE3 |Y |MCLR
Vee
voo (11 |26 |7 |7 |— = = — = — |vop
Voo |32 |7 |28 |28 |— — — — — — |vop
Vss |12 |27 |6 |6 |— = — — _ — [wvss
Vvss |31 |6 |30 |29 |— — — — — — |vss
VSELO (31 |6 |6 |6 |— = — _ _ _ =
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TABLE 6 40/44-PIN ALLOCATION TABLE (PIC16(L)F15375, PIC16(L)F15376) (CONTINUED)
4 o [
5 5 Z|5 g | 2 0 = e
& |2|5|9|2| o S | £ Q Q 5 a | = O & a | & %) & s | 5| 8
O | E|c|E]|E 2 ) =3 Q < £ 3 = = (%] S %) o o 5 |35 @
= |ala || S £ z = o © = > 3] € |&| =
ela| Y| < [ o 1] =
< | < | < (&
— === [= — C10UT | NCO10UT TMRO |CCP1 |PWM3 [CWG1A |SDO1 DT® [ CLC10UT | CLKR —
CWG2A |SDO2
— | = = |= |- — C20UT | — — CCP2 PWM4 | CWG1B | SCK1 CK1 CLC20UT | — —
CWG2B | SCK2 CK2
out®
— === |- — — — — — PWM5 | CWG1C | SCK16M4) 1 CLC30UT |— —
CWG2C | SCL2B):4) X2
— === |- — — — — — PWM6 |CWG1D | SDA1(G)M4) — CLC40UT | — —
CWG2D | SDA2(3M4)
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: Al digital output signals shown in this row are PPS remappable. 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 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. 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 I2C specific

or SMBUS input buffer thresholds.
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TABLE 7 48-PIN ALLOCATION TABLE (PIC16(L)F15385, PIC16(L)F15386)
o
L.
g o | B
— %) - - -
~ | Z 2 © o o [ [ = = o
& ™ Q o = o (&) = o = () [a) I3 =] 3 Q2
o) c [a = pd (&) < g (@) = s % 3 :,t, — 5 = = &
= = < 2 £ 4 (=) = (] o 3 = N 3 ) ) o > o
O - c o
£ (2 Q w £
e o
©
<
RAO |21 |ANAO = C1INO- = = = = = = = cLcINo™ [ — IocA0 Y |—
C2INO-
RA1 |22 | ANA1 — C1IN1- — — — — — — — CLCINT( | — IOCA1 |Y |—
C2IN1-
RA2 |23 |ANA2 = C1INO+ — — — — — — — — = IocA2 |Y |—
C2INO+
RA3 |24 | ANA3 VREF+ | C1IN1+ DACREF+ | — — — — — — — — IOCA3 |Y |—
RA4 |25 |ANA4 = C1IN1- = TocKIM | — = = = = = = IOCA4 |Y |—
RA5 |26 |ANA5 — — — T16M — — ssp1sst | — — — — IOCA5 |Y |—
ADACT
RA6 |33 |ANA6 = = = = = = = = = = = IOCA6 |Y |CLKOUT
RA7 |32 | ANA7 — — — — — — — — — — — IOCA7 |Y |CLKIN
RBO |8 |ANBO = C2IN1+ = = = cwa1M | sspasst) | zcb1 = = = INT( Y |—
IOCBO
RB1 9 | ANB1 — C1IN3- — — — — SSP1CLKM | — — — — |ocB1 |Y |[—
C2IN3- SSP1DAT
RB2 |10 |ANB2 = = = = = = SSP1CLK(M | — = = = jocB2 |Y |—
SsP1DAT("
RB3 |11 |ANB3 — C1IN3- — — — — — — — — — I0OCB3 |Y |—
C2IN3-
RB4 |16 = = = = = = = = = = = IocB4 |Y |—
ADACT("
RB5 |17 |ANB5 — — — — — — — — — — — IoCB5 |Y |—
RB6 |18 |ANB6 = = = = = = = = X2 cLCIN2() | — IOCB6 |Y |ICDCLK
ck2t ICSPCLK
RB7 |19 |ANB7 — — DAC10UT2 |— — — — — RX2 CLCIN3( | — IOCB7 |Y |ICDDAT
DT2(M ICSPDAT
RCO |34 |ANCO = = = SOSCO | — = = = = = = jocco |Y |—
T1CKIM
RC1 |35 | ANC1 — — — soscl | ccp2® — — — — — — jocct |y |—
RC2 |40 |ANC2 = = = = ccp1 = = = = = = jocc2 |y |—
RC3 |41 |ANC3 — — — T2IN | — — SsP1CLKM | — — — — jocecs |y |—
SSP1DAT(

xXXes1L4(7)91o1d



"ou| ABojouyoa] diyoouoi\ 9102 @

uoljew.ou| aduUeApPY

Lz 8bed-y5e81000¥SA

TABLE 7 48-PIN ALLOCATION TABLE (PIC16(L)F15385, PIC16(L)F15386) (CONTINUED)
o
L.
g o | 5
- Q - - -
= 4 c [ 4 o (4 14 2 =3 7
N ™ Q = (@] Q = o = o [a) [3) = 3 2
o |G| o e g o < g O S 2 A O P r X1 E || &
= |D < o £ =z (=) = o o o = N S o ) 9 S o
[T} = c o
£ (72 Q w £
& (&)
=)
<
RC4 |46 |ANC4 = SSP1CLK(™ = = joccs |y [—
SSP1DAT(!
RC5 |47 | ANC5 — — — — joccs |y |—
RC6 |48 | ANC6 = = X1 = jocce |Y |—
ck1
RC7 |1 |ANCT7 — — RX1 — jocc7r |y |—
DT1M
RDO |42 | ANDO = ssP2cLK( = = = Y |—
SSP2DAT(!
RD1 |43 | AND1 — sspP2cLK! — — — Y [—
SSP2DAT(
RD2 |44 | AND2 = = = = = Y |—
RD3 |45 |AND3 — _ _ _ _ v | —
RD4 AND4 = = = = = Y |—
RD5 AND5 — — — — — Y | —
RD6 AND6 = — _ _ _ v | —
RD7 AND7 — — — — — Y | —
REO |27 |ANEO = = = = = Y |—
RE1 |28 | ANE1 — — — — — Y | —
RE2 |29 |ANE2 = = = = = Y |—
RE3 |20 |ANE3 — — — — IOCE3 |Y |MCLR
Vep
RFO |36 | ANFO = _ _ _ _ v | —
RF1 37 | ANF1 — — — — — Y | —
RF2 |38 |ANF2 = = = = = Y |—
RF3 |39 |ANF3 — _ _ _ _ v | —
RF4 |12 | ANF4 = = = = = Y |—
RF5 |13 | ANF5 — — — — — Y | —
RF6 |14 | ANF6 = _ _ _ _ v | —
RF7 |15 | ANF7 — — — — — Y | —
Vbp |30 |— = = = = = Y | VoD
VDD 7 —_ —_ —_ —_ —_ —_ — | VDD
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TABLE 7: 48-PIN ALLOCATION TABLE (PIC16(L)F15385, PIC16(L)F15386) (CONTINUED)
o
('
g o | B
— Q -t - -
~ © (4 = o
s |E] 9 | 5| § Q o 5 | o | 2| @ &% Q % 9 | €| 2 |2 %
) = c o
£ (4 2 w £
o (&]
©
<
Vss 6 |— — — — — — — — — — — — — | Vss
Vss 31 |— — — — — — — — — — — — — | Vss
VSELO | — |— — — — — — — — — — — — — |—
— | = — C10UT | NCO10UT TMRO CCP1 PWM3 CWG1A | SDO1 DT®) CLC10UT | CLKR — |—
CWG2A | SDO2
— | = — C20UT | — — CCP2 PWM4 CWG1B | SCK1 CK1 CLC20UT | — — |—=
CWG2B | SCK2 CK2
ouT®@
— | — — — — — — PWM5 |CWGI1C |SCK1(3M4) TX1 CLC30UT | — — |-
CWG2C |scL2@)-¢4) X2
I - — — — — — PWM6 |CWG1D |SDA1(3:(4) — CLC40UT | — — | =
CWG2D | SDA2(3M4)
Note 1: This is 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: 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 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. 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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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.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
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, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received 1ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =
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