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Product Category:
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Notification Text:
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Microchip has released a new Product Documents for the PIC16(L)F15356/75/76/85/86 Family Silicon Errata and Data Sheet Clarification
of devices. If you are using one of these devices please read the document located at PIC16(L)F15356/75/76/ 85/ 86 Family Silicon
Errata and Data Sheet Clarification.

Notification Status: Final

Description of Change:

This revision includes the following updates to Data Sheet Clarifications:

1) Added Table 37-1 and Section 4.3 ADC Offset Error

2) Updated Table 2 and Section 4.1.

Impacts to Data Sheet: None

Reason for Change: To Improve Productivity

Change Implementation Status: Complete

Date Document Changes Effective: 26 Nov 2020

NOTE: Please be advised that this is a change to the document only the product has not been changed.
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Markings to Distinguish Revised from Unrevised Devices: N

Attachments:

PIC16(L)F15356/75/76/ 85/ 86 Family Silicon Errata and Data Sheet Clarification

Please contact your local Microchip sales office with questions or concerns regarding this notification.
Terms and Conditions:
If you wish to receive Microchip PCNs via email please register for our PCN email service at our PCN

home page select register then fill in the required fields. You will find instructions about registering for
Microchips PCN email service in the PCN FAQsection.

If you wish to change your PCN profile, including opt out, please go to the PCN home page select login
and sign into your myMicrochip account. Select a profile option from the left navigation bar and make

the applicable selections.
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MICROCHIP

PIC16(L)F15356/75/76/85/86

PIC16(L)F15356/75/76/85/86 Family
Silicon Errata and Data Sheet Clarification

The PIC16(L)F15356/75/76/85/86 family devices that
you have received conform functionally to the current
Device Data Sheet (DS40001866B), except for the
anomalies described in this document.

The silicon issues discussed in the following pages are
for silicon revisions with the Device and Revision IDs
listed in Table 1. The silicon issues are summarized in
Table 2.

The errata described in this document will be addressed
in future revisions of the PIC16(L)F15356/75/76/85/86
silicon.

Note: This document summarizes all silicon
errata issues from all revisions of silicon,
previous as well as current. Only the
issues indicated in the last column of
Table 2 apply to the current silicon
revision (A2).

For example, to identify the silicon revision level
using MPLAB IDE in conjunction with a hardware
debugger:

1. Using the appropriate interface, connect the
device to the hardware debugger.

2. Open an MPLAB IDE project.

3. Configure the MPLAB IDE project for the
appropriate device and hardware debugger.

4. For MPLAB X IDE, select Window > Dashboard
and click the Refresh Debug Tool Status icon
(&

5. Depending on the development tool used, the

part number and Device Revision ID value
appear in the Output window.

Data Sheet clarifications and corrections start on page
5, following the discussion of silicon issues.

The silicon revision level can be identified using the
current version of MPLAB® IDE and Microchip’s
programmers, debuggers, and emulation tools, which
are available at the Microchip corporate website
(www.microchip.com).

Note: If you are unable to extract the silicon
revision level, please contact your local
Microchip sales office for assistance.

The DEVREV values for the various PIC16(L)F15356/
75/76/85/86 silicon revisions are shown in Table 1.

TABLE 1: SILICON DEVREV VALUES
Revision ID for Silicon Revision(?
Part Number Device ID(")
A1 A2

PIC16F15356 30B0Oh 2001h 2002h
PIC16LF15356 30B1h 2001h 2002h
PIC16F15375 30B2h 2001h 2002h
PIC16LF15375 30B3h 2001h 2002h
PIC16F15376 30B4h 2001h 2002h
PIC16LF15376 30B5h 2001h 2002h
PIC16F15385 30B6h 2001h 2002h
PIC16LF15385 30B7h 2001h 2002h
PIC16F15386 30B8h 2001h 2002h
PIC16LF15386 30B9h 2001h 2002h

Note 1: The Device IDs (DEVID and DEVREV) are located at addresses 8006h and 8005h,
respectively. They are shown in hexadecimal in the format “DEVID DEVREV”.
2: Refer to the “PIC16(L)F153XX Memory Programming Specification” (DS40001838)
for detailed information on Device and Revision IDs for your specific device.

© 2017-2020 Microchip Technology Inc.
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PIC16(L)F15356/75/76/85/86

TABLE 2: SILICON ISSUE SUMMARY
Affected
Module Feature Item Issue Summary Revisions
Number
A1 A2
PO ) e Using FVR as the positive voltage
Analog-to-Digital Con ADC Positive 1.1 reference to the ADC can cause X X
verter (ADC) Voltage Reference . : .
missing codes in the conversion result.
. Data breakpoints are not available on
Development Support Data Breakpoints 2.1 Banks 32 through 63. X X
Windowed Watchdog Watchdog Timer 31 WWNDT does not work with SOSC as X X
Timer (WWDT) Clock Source ' the clock source.
Min. VDD VVDDMIN specifications are changed for
I 4.1 . X X
Specification LF devices only.
Fixed Voltage Fixed Voltage Reference (FVR) output
Electrical Specifications Reference (FVR) 4.2 tolerance may be higher than specified X X
Accuracy at temperatures below -20°C.
ADC Offset Error 43 ADC Offset Error specification X X
changed.

Note 1:

Only those issues indicated in the last column apply to the current silicon revision.

© 2017-2020 Microchip Technology Inc.
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PIC16(L)F15356/75/76/85/86

Silicon Errata Issues

Note:

This document summarizes all silicon
errata issues from all revisions of silicon,
previous as well as current. Only the
issues indicated by the shaded column in
the following tables apply to the current
silicon revision (A2).

1.1

3.1

Module: Analog-to-Digital Converter
(ADC)
ADC Positive Voltage Reference

Using the FVR as the positive voltage reference
to the ADC can cause an increase in missing
codes.

Work around

1. Increase the bit conversion time, known as
TAD, to 8 us.

2. Use VDD as the positive voltage reference
to the ADC.

Affected Silicon Revisions

A1 | A2

X X

Module: Development Support

Data Breakpoints

Data breakpoints are not available on Banks 32
through 63. Any breakpoints that are placed in
Banks 32 through 63 will fail to be recognized.

Work around
None.

Affected Silicon Revisions

A1 | A2

X X

Module: Windowed Watchdog Timer
(WWDT)
WWDT Clock Source Selection

When the WDTCS <2:0> bits of the WDTCON1
register are set to ‘b010’, selecting the
Secondary Oscillator SOSC 32 kHz as the clock
source, the WWDT does not operate.

Work around

Use the LFINTOSC or MFINTOSC clock
sources for the WWDT.

Affected Silicon Revisions

A1 | A2

X X

4.2

43

Module: Electrical Specifications

Min VDD Specification

VDDMIN at -40°C to +25°C = 2.3V. (See Table
37-1: Supply Voltage on the following page for
reference.)

Work around

None.

Affected Silicon Revisions

A1 | A2

X X

Fixed Voltage References (FVR) Accuracy

At temperatures below -20°C, the output voltage
for the FVR may be greater than the levels
specified in the data sheet. This will apply to all
three gain amplifier settings, (1X, 2X, 4X). The
affected parameter numbers found in the data
sheet are: FVR01 (1X gain setting), FVR02 (2X
gain setting), and FVRO03 (4X gain setting).

Work around
None.

Affected Silicon Revisions

A1 | A2

X X

ADC Offset Error

The table containing the Offset Error specifica-
tion (AD04: EOFF) for the Analog-to-Digital Con-
verter is modified. The updated value for Offset
Error specification is +/- 3.0 LSb.

Work around

None.

Affected Silicon Revisions

A1 | A2

X X

© 2017-2020 Microchip Technology Inc.

DS80000725C-page 3



PIC16(L)F15356/75/76/85/86

TABLE 37-1: SUPPLY VOLTAGE
PIC16LF15356/75/76/85/86 Standard Operating Conditions (Unless Otherwise Stated)
Par‘;'zm. Sym. Characteristic Min. | Typ.t | Max. | Units Conditions
D002 VDD 1.8 — 3.6 V  |Fosc <16 MHz, +25°C < TA < +125°C
D002 VDD 23 — 3.6 V  |Fosc < 16 MHz, -40°C < TA<+25°C
25 — 3.6 V |Fosc > 16 MHz

© 2017-2020 Microchip Technology Inc.
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PIC16(L)F15356/75/76/85/86

Data Sheet Clarifications

The following typographic corrections and clarifications
are to be noted for the latest version of the device data
sheet (DS40001866B):

Note: Corrections are shown in bold. Where
possible, the original bold text formatting
has been removed for clarity.

1. Module: Interrupt-On-Change (PORTE)

Bits <2:0> are unimplemented in registers
IOCEP, IOCEN, and IOCEF, as indicated in the
following register tables.

REGISTER 17-10: IOCEP: INTERRUPT-ON-CHANGE PORTE POSITIVE EDGE REGISTER

uU-0 uU-0 U-0 uU-0 R/W/HS-0/0 u-0 u-o0 u-o0
— — — — lIocEP3() — — —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared HS - Bit is set in hardware
bit 7-4 Unimplemented: Read as ‘0’
bit 3 IOCEP3: Interrupt-on-Change PORTE Positive Edge Enable bit

1 = Interrupt-on-Change enabled on the pin for a positive-going edge. IOCCFx bit and IOCIF flag will
be set upon detecting an edge.
0 = Interrupt-on-Change disabled for the associated pin

bit 2-0 Unimplemented: Read as ‘0’

Note 1: IF MCLRE =1 or LVP = 1, port functionality is disabled and IOC on that pin is not available.

REGISTER 17-11: I0CEN: INTERRUPT-ON-CHANGE PORTE NEGATIVE EDGE REGISTER

uU-0 uU-0 u-0 uU-0 R/W/HS-0/0 u-0 u-0 u-0
— — — — IOCEN3(™ — — —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared HS - Bit is set in hardware
bit 7-4 Unimplemented: Read as ‘0’
bit 3 IOCEN: Interrupt-on-Change PORTE Negative Edge Enable bit

1 = Interrupt-on-Change enabled on the pin for a negative-going edge. IOCCFx bit and IOCIF flag will
be set upon detecting an edge.
0 = Interrupt-on-Change disabled for the associated pin

bit 2-0 Unimplemented: Read as ‘0’

Note 1: IF MCLRE =1 or LVP = 1, port functionality is disabled and IOC on that pin is not available.

© 2017-2020 Microchip Technology Inc. DS80000725C-page 5




PIC16(L)F15356/75/76/85/86

REGISTER 17-12: IOCEF: INTERRUPT-ON-CHANGE PORTE FLAG REGISTER

uU-0 uU-0 uU-0 uU-0 R/W/HS-0/0 u-0 u-0 u-o0
— — — — locep3() — — —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared HS - Bit is set in hardware
bit 7-4 Unimplemented: Read as ‘0’
bit 3 IOCEF: Interrupt-on-Change PORTE Flag bit

1 = An enabled change was detected on the associated pin
Set when IOCCPx = 1 and a rising edge was detected on RCx, or when IOCCNXx = 1 and a falling
edge was detected on RCx.

0 = No change was detected, or the user cleared the detected change

bit 2-0 Unimplemented: Read as ‘0’

Note 1: |IF MCLRE =1 or LVP = 1, port functionality is disabled and IOC on that pin is not available.

2. Module: Section 4.2.3 Boot Block

If BBEN = 0, the Boot Block is enabled and a
specific address range is alloted as the Boot
Block based on the value of the BBSIZE bits of
Configuration Word (Register 5-4) and the sizes
provided in Table 5-1.

© 2017-2020 Microchip Technology Inc. DS80000725C-page 6
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APPENDIXA: DOCUMENT
REVISION HISTORY

Rev C Document (11/2020)

Added Table 37-1 and Section 4.3 ADC Offset Error;
Updated Table 2 and Section 4.1.

Rev B Document (11/2018)

Added Module 4: Electrical Specifications, 4.1 and 4.2.

Data Sheet Clarifications: Removed Modules 1 and 2.
Added Module 1: Interrupt-on-Change (PORTE); Added
Module 2: Section 4.2.3 Boot Block.

Rev A Document (1/2017)

Initial release of this document.
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Note the following details of the code protection feature on Microchip devices:

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

. Microchip believes that its family of products is secure when used in the intended manner and under normal conditions.

. There are dishonest and possibly illegal methods being used in attempts to breach the code protection features of the Microchip
devices. We believe that these methods require using the Microchip products in a manner outside the operating specifications
contained in Microchip's Data Sheets. Attempts to breach these code protection features, most likely, cannot be accomplished

without violating Microchip's intellectual property rights.

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

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "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 is provided for the sole
purpose of designing with and using Microchip products. Infor-
mation 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.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL OR CONSEQUEN-
TIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND
WHATSOEVER RELATED TO THE INFORMATION OR ITS
USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION. Use of Microchip devices in life sup-
port 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
unless otherwise stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.
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China - Xiamen
Tel: 86-592-2388138

China - Zhuhai
Tel: 86-756-3210040

ASIA/PACIFIC

India - Bangalore
Tel: 91-80-3090-4444

India - New Delhi
Tel: 91-11-4160-8631

India - Pune
Tel: 91-20-4121-0141

Japan - Osaka
Tel: 81-6-6152-7160
Japan - Tokyo
Tel: 81-3-6880- 3770

Korea - Daegu
Tel: 82-53-744-4301

Korea - Seoul
Tel: 82-2-554-7200

Malaysia - Kuala Lumpur
Tel: 60-3-7651-7906

Malaysia - Penang
Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore

Tel: 65-6334-8870

Taiwan - Hsin Chu
Tel: 886-3-577-8366

Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600

Thailand - Bangkok
Tel: 66-2-694-1351

Vietnam - Ho Chi Minh
Tel: 84-28-5448-2100

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4485-5910

Fax: 45-4485-2829

Finland - Espoo
Tel: 358-9-4520-820

France - Paris

Tel: 33-1-69-53-63-20

Fax: 33-1-69-30-90-79
Germany - Garching

Tel: 49-8931-9700

Germany - Haan
Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-72400

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich

Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560

Israel - Ra’anana
Tel: 972-9-744-7705

Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-7288-4388

Poland - Warsaw
Tel: 48-22-3325737

Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820
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