MICROCHIP

PIC16(L)F19195/6/7

PIC16(L)F19195/6/7 Family
Silicon Errata and Data Sheet Clarification

The PIC16(L)F19195/6/7 family devices that you have
received conform functionally to the current Device
Data Sheet (DS40001873D), 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)F19195/6/7 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 (A4).

Data Sheet clarifications and corrections start on page
8, 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).

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. Based on the version of MPLAB IDE you are
using, do one of the following:
a) For MPLAB IDE 8, select Programmer >
Reconnect.
b) 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.

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)F19195/6/7 silicon revisions are shown in
Table 1.

TABLE 1: SILICON DEVREV VALUES
Revision ID for Silicon
Part Number Device ID(") Revision®
A1 A3 A4

PIC16F19195 3084h 2001h 2003h 2004h
PIC16LF19195 3086h 2001h 2003h 2004h
PIC16F19196 3085h 2001h 2003h 2004h
PIC16LF19196 3087h 2001h 2003h 2004h
PIC16F19197 30A2h 2001h 2003h 2004h
PIC16LF19197 30A3h 2001h 2003h 2004h

Note 1:
memory space.

The Device and Revision IDs is located at the respective addresses 8006h and 8005h of configuration

2: Refer to the “PIC16(L)F1919X Memory Programming Specification” (DS40001846) for detailed
information on Device and Revision IDs for your specific device.
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TABLE 2: SILICON ISSUE SUMMARY

Affected
Item Revisions
Module Feature Number Summary
A1 | A3 | A4
ADC2 Clock Selection 11 Static MSB with FRC selected as ADC X
clock source.
ADC? with Fixed Using the FVR as the ADC positive
Voltage Reference 1.2 voltage reference can cause missing X
(FVR) codes.
ADC2 FRC Clock If |n'SIeep anq ADRC is used, the
L Sleep Mode 1.3 oscillator continues to run after X
Analog-to-Dl_gltaI conversion.
Converter with 5 :
Computation (ADCZ) ADC* FRC Clock 14 When using FRC as clock source, there X
ADGO Delay ' is a delay of 1 instruction cycle.

When switching to FVR, some PMOS

2
ADC* Channel 1.5 gates turn on and feed current back into | X

Switching the networks.
At the very beginning of the ADC
ADC? Conversion 1.6 conversion, the input signal may briefly | X
be pulled to ground.
Reset and VBAT VBAT with ULPBOR 2.1 Higher current with ULPBOR active. X
LP Ladder 31 Resistance of LP ladder is different than X

what is indicated in the data sheet.

Internal VLCD3

3.2 Nonstable readings. X
Measurement
Liquid Crystal Display LCD Charae Pum The LCD Charge Pump Low-Power
(LCD) Controller 9 P 3.3 (Low-Current (LC)) mode is calibrated X

Low-Power mode but not tested.

172 MUX, 1/2 Bias with 1/2 MUX, 1/2 Bias with External

External Resistor 3.4 Resistor Ladder is not operational. X
Ladder
Windowed Watchdog | Watchdog Timer Clock 41 WWDT only operates from the X
Timer (WWDT) Source ' LFINTOSC clock source.
Comparator (CMP) C2 Low-Power 5.1 Unstable output. X X X

Clocked Comparator

An alarm will not occur if the lower
RTCC Alarm 6.1 nibble of ALRMLSEC <3:0> is X X X
configured to Ox0.

Real Time Clock and
Calendar (RTCC)
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TABLE 2: SILICON ISSUE SUMMARY
Affected
Item Revisions
Module Feature Number Summary
A1 | A3 | Ad
VBAT current . .
specification., 71 Higher typical current. X
The maximum VIL level changes when
SMBus VIL Level 7.2 VDD is below 4.0V. X X
Program Flash The PFM endurance is lower than
Memory (PFM) 7.3 o X
specified.
Endurance
. Internal oscillator frequency accuracy
:l]rt:r:;gsiiia;c 7.4 may be higher than specified at X X X
Electrical q y y temperatures between 0 and 60°C.
Specifications Fixed Voltage Fixed Voltage Reference (FVR) output
Reference (FVR) 7.5 tolerance may be higher than specified X X
Accuracy at temperatures below -20°C.
Performing a row erase through the
Nonvolatile Memor NVMREG access may not execute as
(NVM) for LF Devicyes 7.6 expected when VDD is lowered from X X X
>3.3V down to <2.0V between +25°C
and -40°C.
Min. VoD Specification 77 VDDMIN. specifications are changed for X X X
LF devices only.
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Silicon Errata Issues 1.4 ADC? FRC Clock ADGO Delay

When using the FRC as the clock source for
ADC?, there is a delay of one instruction cycle
between the user setting the ADGO bit and
being able to read it. This can lead to a false
conversion complete scenario (i.e., ADGO
being cleared), depending if the user code has a
bit clear test (BTFSC) instruction on the ADGO
bit, immediately after setting the ADGO bit. See
1. Module: Analog-to-Digital Converter with Code Example below.
Computation (ADC?)

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 (A3).

1.1 ADC? Clock Selection BSF ADCONO,ADGO ;Start conversion
The ADC does not function properly if FRC is BTFSCADCONO,ADGO ;Is conversion
selected as its clock source resulting in the MSB done?

being stuck as a ‘0’ or a ‘1’. This also prohibits

using the ADC module in Sleep mode. GOTO %-1 iNo, test again

Work around
The BTFSC will pass the very first time in this

None. situation.

Affected Silicon Revisions

Work around

A1 | A3 | A4 Add a NOP instruction after setting the ADGO bit

X and before testing the bit for completion of con-
version. See Code Example below:

1.2 ADC2? with Fixed Voltage Reference (FVR)

Using the FVR as the positive voltage reference
(VReF+) for the ADC, can cause an increase in

BSF ADCONO,ADGO ;Start conversion

missing codes. NOP
Work around BTFSCADCONO,ADGO ;Is conversion
done?
Method 1: Increase the bit conversion time, .
known as TAD, to 8 ps or higher. GOTO $-1 iNo, test again
Method 2: Use VDD as the positive voltage refer-
ence to the ADC. Affected Silicon Revisions
Affected Silicon Revisions Al | A3 | A4
A1 | A3 | A4 X
X

1.3 ADC2 FRC Clock Sleep Mode

If the part is in Sleep and the ADCRC oscillator
is used as the clock source to the ADC, the
oscillator continues to run after the conversion is
complete. This will increase the current
consumption in Sleep mode. The oscillator will
stop after the device exits Sleep mode and
resumes normal code execution.

Work around
None.

Affected Silicon Revisions

A1 | A3 | A4
X
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1.5

1.6

ADC2 Channel Switching

When switching to the FVR Input channel on the
ADC or ADC?, from a channel that is of a higher
voltage than the FVR, certain PMOS gates will
turn on and feed current back into other
networks that are also supported by the FVR
reference voltage. Until the sample and hold
capacitor of the ADC discharges to the new
lower voltage level, the PMOS circuits will
remain on and the circuits supported by the FVR
will experience problems. Some of the affects
include; the BOR will trigger at a higher voltage,
the internal oscillators will experience frequency
changes, and the FVR input to the comparator
circuit will be a higher than expected voltage.

Work around
None.

Affected Silicon Revisions

Al | A3 | A4

X X

ADC?2 Conversion

At the very beginning of the ADC conversion,
the input signal may briefly be pulled to ground,
which in turn may take some charge out of the
internal sample and hold capacitor. The problem
is more pronounced on inputs with an
impedance greater than 1K ohm.

This issue will be seen when sampling the
following internal channel inputs: FVR, DAC,
and Temperature Indicator and when sampling
external sources on an analog pin, including the
CVD.

Work around

When sampling the internal channel inputs,
FVR, DAC, and Temperature Indicator, increase
the minimum TAD time to 4 uS to increase
accuracy.

When sampling an external source through an
analog pin, keep the input impedance below 1K
ohm.

When using the ADC as an internal reference for
the CVD module, there is no work around.

Affected Silicon Revisions

Al | A3 | A4

X X

Module: Reset and VBAT

VBAT with ULPBOR

In order to avoid high IBAT currents of 10 pA or
greater, when utilizing VBAT to provide battery
backup the ULPBOR should not be activated.
When the part is used in this fashion, VDD
should also be either off (0 volts) or >1.5V.

Work around
Do not use VBAT along with ULPBOR.

Affected Silicon Revisions

A1 | A3 | A4

X
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341

3.2

3.3

34

Module: Liquid Crystal Display (LCD)
Controller

LP Ladder

The resistance of the LP Resistor Ladder is 6.6
M-ohms rather than the 3.3 M-ohms indicated in
the data sheet.

Work around

None.

Affected Silicon Revisions

A1 | A3 | A4

X

Internal VLCD3 Measurement

The Vi scale tap point provided on the LP
Resistor Ladder for use together with the ADC
does not provide stable readings to support
monitoring of the LCD pump output level.

Work around

Measure the VLCD3 via an external ADC.

Affected Silicon Revisions

A1 | A3 | A4

X

LCD Charge Pump Low-Power Mode

The LCD Charge Pump Low-Power (Low
Current (LC)) mode is calibrated to a nominal
value but not tested.

Work around
None.

Affected Silicon Revisions

A1 | A3 | A4

X

1/2 MUX, 1/2 Bias with External Resistor
Ladder

The 1/2 MUX, 1/2 bias with External Resistor
Ladder mode of operation is non-functional.

Work around

For 1/2 MUX, 1/2 Bias mode operation use the
internal LP, MP or HP ladder.

Affected Silicon Revisions

Al | A3 | A4

X

4.1

6.1

Module: Windowed Watchdog Timer
(WWDT)

Watchdog Timer Clock Source

When the WDTCS <2:0> bits of the WDTCON1
register are set to either the MFINTOSC
(p’001’) or the SOSC (‘v010’) clock source, the
WWDT does not operate.

Work around

Use the LFINTOSC (1’000’) as the clock source
for the WWDT.

Affected Silicon Revisions

A1 | A3 | A4
X

Module: Comparator (CMP)

C2 Low-Power Clocked Comparator

The output of the Low-Power Clocked
Comparator (CMP2) is unstable and is not
recommended for use.

Work around
None.

Affected Silicon Revisions

A1 | A3 | A4
X X X

Module: Real Time Clock and Calendar
(RTCC)

Real Time Clock and Calendar (RTCC) Alarm

When using the RTCC alarm function in any
mode other than AMASK<3:0> = 0b0000 or
AMASK<3:0> = 000001, an alarm will not occur
if the lower nibble of the ALRMSEC register,
ALRMLSEC <3:0>, is configured to 0x0.

Work around

If an alarm is desired when the lower nibble of
the SECONDS register = 0x0, configure
ALRMLSEC<3:0> = OxA.

Affected Silicon Revisions

Al | A3 | A4
X X X
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7.2

7.3

74

Module: Electrical Specifications

. VBAT Current Specification

IBAT with VBAT, SOSC and RTCC active
(VBAT > VDD) is higher than the 400 nA typical
target shown on the data sheet. The typical
current observed on rev A1 parts at 25°C will be
1.3 pA at 3.0V VDD.

Work around
None.

Affected Silicon Revisions

A1 | A3 | A4

X

SMBus VIL Level

When the VDD voltage level supplied to the
device is 4.0V and above, the maximum SMBus
voltage level for the VIL parameter is 0.8V. When
VDD drops below 4.0V, the maximum SMBus
voltage level for VIL drops to 0.7V.

Work around
None.

Affected Silicon Revisions

Al | A3 | A4

X X

Program Flash Memory Endurance

The minimum value for the Program Flash
Memory (PFM) endurance specification, called
out as parameter number MEM30 in the data
sheet, is 1K cycles.

Work around
None.

Affected Silicon Revisions

A1 | A3 | A4

X

Internal Oscillator Frequency Accuracy

HFINTOSC frequency accuracy is greater than
shown on the data sheet in Figure 39-6 and
listed in Note 1 of the same figure. Over the tem-
perature range of 0 to 60°C, and over VDD range
of 2.3V to 5.5V, the internal oscillator frequency
accuracy has changed from +/-2% to +/-3%.

Work around

None.

Affected Silicon Revisions

A1 | A3 | A4

X X X

7.5

7.6

7.7

Fixed Voltage Reference (FVR) Accuracy

At temperatures below -20°C, the output voltage
for the FVR may be greater than the levels spec-
ified 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:
FVRO1 (1X gain setting), FVR02 (2X gain set-
ting), and FVRO3 (4X gain setting).

Work around

At temperatures above -20°C, the stated
tolerances in the data sheet remain in effect.
Operate the FVR only at temperatures above -
20°C.

Affected Silicon Revisions

A1 | A3 | A4

X X

Nonvolatile Memory (NVM) for LF Devices

Performing a row erase through the NVMREG
access on LF device may not execute as
expected when VDD is lowered from >3.3V down
to <2.0V before or during the row erase while
also operating between +25°C and -40°C.

Work around
None.

Affected Silicon Revisions

Al | A3 | A4

X X X

Min VDD Specification for LF Devices
VDDMIN for LF devices is 2.0V.

Work around
None.

Affected Silicon Revisions

A1 | A3 | A4

X X X
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Data Sheet Clarifications

The following typographic corrections and clarifications
are to be noted for the latest version of the device data
sheet (DS40001873D):

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

None.
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APPENDIX A: DOCUMENT
REVISION HISTORY

Rev F Document (06/2019)

Removed Module 7.8 Program Flash Memory (PFM)
Endurance (redundant).

Data Sheet Clarifications: Removed all modules (Data
Sheet updated).

Rev E Document (08/2018)

Added A4 silicon rev. Added Module 1.3 ADC? FRC
Clock Sleep Mode. Added Module 1.4 ADC? FRC
Clock ADGO Delay. Added Module 1.5 ADC? Channel
Switching. Added Module 1.6 ADC? Conversion.
Added Module 6: Real Time Clock and Calendar
(RTCC) and 6.1 RTCC Alarm. Added Module 7.8
Program Flash Memory (PFM) Endurance. Updated
Table 2.

Rev D Document (05/2018)

Data Sheet Clarifications: Added Module 1: Analog-to-
Digital with Computation (ADC?) and Module 2: Real
Time Clock and Calendar (RTCC). Added Module 7.8
Program Flash Memory (PFM) Endurance.

Rev C Document (01/2018)

Added Module 6.7: Min. VDD Specifications. Updated
Modules 6.3, 6.4, and 6.5 “Affected Silicon Revisions”
Tables.

Rev B Document (10/2017)

Removed Module 6.1: ADC Offset and Gain Error;
Added Module 6.4: Internal Oscillator Frequency
Accuracy; Added Module 6.6: Nonvolatile Memory
(NVM) for LF Devices; Added affected revision A3;
Other minor corrections.

Data Sheet Clarifications: Removed Module 1 (Data
Sheet updated).

Rev A Document (03/2017)

Initial release of this document; issued for revision A1.
Includes silicon issues 1.1 (ADCZ), 1.2 (ADC2), 21
(VBAT), 3.1 (LCD), 3.2 (LCD), 3.3 (LCD), 3.4 (LCD), 4.1
(WWDT), 5.1 (CMP),

Electrical Specifications: 6.1 ADC, 6.2 VBAT, 6.3 SMBus,
6.4 Program Flash Memory, and 6.5 FVR.

Data Sheet Clarifications:
Module 1: LCD
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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.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec,
AnyRate, AVR, AVR logo, AVR Freaks, BesTime, BitCloud, chipKIT,
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the U.S.A. and other countries.
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EtherSynch, FlashTec, Hyper Speed Control, HyperLight Load,
IntelliMOS, Libero, motorBench, mTouch, Powermite 3, Precision
Edge, ProASIC, ProASIC Plus, ProASIC Plus logo, Quiet-Wire,
SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub,
TimePictra, TimeProvider, Vite, WinPath, and ZL are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
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All other trademarks mentioned herein are property of their
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