MICROCHIP

PIC18(L)F1XK22

PIC18(L)F1XK22 Family
Silicon Errata and Data Sheet Clarification

The PIC18(L)F1XK22 family devices that you have
received conform functionally to the current Device Data
Sheet (DS40001365F), 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 PIC18(L)F1XK22 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 (AA).

Data Sheet clarifications and corrections start on page 9,
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 web site
(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 a 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 DEVREYV values for the various PIC18(L)F1XK22
silicon revisions are shown in Table 1.

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

A3 A7 A8 AA
PIC18F14K22 4F20h 03h 07h 08h 0Ah
PIC18F13K22 4F40h 03h 07h 08h 0Ah
PIC18LF14K22 4F60h 03h 07h 08h 0Ah
PIC18LF13K22 4F80h 03h 07h 08h 0Ah

Note 1: The Device IDs (DEVID and DEVREV) are located at the last two implemented addresses of configuration
memory space. They are shown in hexadecimal in the format “DEVID DEVREV”.

2: Refer to the “PICT18F1XK22/LF1XK22 Flash Memory Programming Specification” (DS41357) for detailed
information on Device and Revision IDs for your specific device.
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TABLE 2: SILICON ISSUE SUMMARY

ltem Affected Revisions()
Module Feature Numb Issue Summary
umber A3 | A7 | A8 | AA
ADC (Analog-to-Digital ADC Conversion 1.1 Large INL error on AN3.
X X X X
Converter)
ADC (Analog-to-Digital ADC Conversion 1.2 ADC conversion does not X X
Converter) complete.
ECCP Full-Bridge mode 2.1 Incorrect dead band when X X X X
changing direction.
ECCP Full-Bridge mode 2.2 Dead band ignored when X X X X
changing direction.
EUSART Asynchronous 3.1 Unreliable RCIDL bit. X X X X
Receive mode
EUSART — 3.2 OERR flag not cleared as X X
expected.
EUSART — 3.3 RX and TX are unavailable for | X X X X
output.
EUSART — 3.4 Unexpected results. X X X X
MSSP (Master [2C™ Master mode 4.1 Baud rate error when X X X X
Synchronous Serial Port) SSPADD = 0x03.
MSSP (Master SPI Master mode 4.2 SDI pin incorrectly sampled. X X X X
Synchronous Serial Port)
MSSP (Master SP| Master mode 4.3 SCK pin unexpected pulse. X X X X
Synchronous Serial Port)
MSSP (Master I2C Master mode 4.4 SSPADD invalid values. X X X X
Synchronous Serial Port)
MSSP (Master I2C Master mode 4.5 RCEN bit not cleared X X X X
Synchronous Serial Port) correctly.
MSSP (Master SPI Master mode 4.6 First SPI high time short. X X X X
Synchronous Serial Port)
MSSP (Master SPI Master mode 4.7 Incorrect ninth pulse X X X X
Synchronous Serial Port) generated on SCK.
In-Circuit Serial Programming 5.1 Minimum VDD for ICSP™. X X X X
Programming™ (ICSP™)
Oscillator Clock Switching 6.1 FCMEN Configuration bit. X X X X
Interrupt-on-Change Interrupt-on-Change 71 Interrupt-on-change. X X X X
Resets Power-on Reset 8.1 Reset under low-power X
(POR) conditions.
Comparators Offset Voltage 9.1 High offset voltage at low X X X X
temperatures.

Note 1: Only those issues indicated in the last column apply to the current silicon revision.
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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 (AA).

1.1

Module: ADC (Analog-to-Digital
Converter)

Large INL Error on AN3

ADC conversion on AN3/OSC2 will have large INL
error up to approximately 8 LSb.

Work around

None for the AN3 pin. For better accuracy, use
another analog pin.

Affected Silicon Revisions

A3 | A7 | A8 | AA

X X X X

1.2 ADC Conversion Does Not Complete

An ADC conversion may not complete under these
conditions:

1. When Fosc is greater than 8 MHz and is
the clock source used for the ADC
converter.

2. The ADC is operating from its dedicated
internal FRC oscillator and the device is not
in Sleep mode (an Fosc frequency).

When this occurs, the ADC Interrupt Flag
(ADIF) does not get set, the GO/DONE bit
does not get cleared, and the conversion
result does not get loaded into the ADRESH
and ADRESL result registers.

Work around

Method 1: Select the system clock, Fosc, as the
ADC clock source and reduce the
Fosc frequency to 8 MHz or less when
performing ADC conversions.

Method 2: Select the dedicated FRC oscillator as
the ADC conversion clock source and
perform all conversions with the device
in Sleep.

Method 3: Method 3 is provided if the application
cannot use Sleep mode and requires
continuous operation at frequencies
above 8 MHz. This method requires
early termination of an ADC
conversion. Provide a fixed time delay
in software to stop the
Analog-to-Digital conversion manually,
after all ten bits are converted, but
before the conversion would complete
automatically. The conversion is
stopped by clearing the GO/DONE bit
in software. The GO/DONE bit must be
cleared during the last 2 TAD cycle,
before the conversion would have
completed automatically. Refer to
Figure 1 for details.

© 2009-2017 Microchip Technology Inc.

DS80000437H-page 3



PIC18(L)F1XK22

FIGURE 1:

INSTRUCTION CYCLE DELAY CALCULATION EXAMPLE

Fosc = 32 MHz
Tcy = 4/32 MHz = 125 nsec
TAD = 1 psec, ADCS = Fosc/32

Stop the A/D conversion
between 10.5 and 11 TaD

cycles.

N See the Analog-to-Digital
Conversion Timing diagram

in the Analog-to-Digital
Converter chapter of the

p 88 Tcy |
< 84 Ty
L, 8Tcy <
YT
< >
11 TAD !
T

See ADC Clock Period (TAD) vs. Device Operating Frequencies Table, in the Analog-to-Digital Converter chapter

of the device data sheet.

device data sheet.

In Figure 1, 88 instruction cycles (Tcy) will be
required to complete the full conversion. Each TAD
cycle consists of eight TCY periods. A fixed delay is
provided to stop the A/D conversion after 86
instruction cycles and terminate the conversion at
the correct time as shown in the figure above.

For other combinations of Fosc, TAD values and
Instruction cycle delay counts, refer to Table 3.

Note: The exact delay time will depend on the
TAD divisor (ADCS) selection. The Tcy
counts shown in the timing diagram above
apply to this example only. Refer to
Table 3 for the required delay counts for
other configurations.

TABLE 3: INSTRUCTION CYCLE DELAY
COUNT VS. Tab
TAD Instruction Cycle Delay Counts
Fosc/64 172
Fosc/32 86
Fosc/16 43

EXAMPLE 1: CODE EXAMPLE OF
INSTRUCTION CYCLE
DELAY
BSF ADCONO, GO; Start ADC conversion
; Provide 86 instruction
cycle delay here
BCF ADCONO, GO; Terminate the conversion

manually
MOVF ADRESH, W; Read conversion result

Affected Silicon Revisions

A3 | A7 | A8 | AA
X X

DS80000437H-page 4
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2.2

Module: ECCP

Incorrect Dead Band When Changing
Direction

Changing direction in Full-Bridge mode inserts a
dead-band time of 4/Fosc* TMR2 Prescale
instead of 1/Fosc * TMR2 Prescale as specified in
the data sheet.

Work around
None.

Affected Silicon Revisions

A3 | A7 | A8 | AA

X X X X

Dead Band
Direction

In  Full-Bridge mode, when PR2=CCPRIL,
DC1B<1:0> = 00, and the direction is changed,
then the dead time before the modulated output
starts is compromised. The modulated signal
improperly starts immediately with the direction
change and stays on for Tosc * TMR2 Prescale *
DC1B<1:0>.

Ignored When Changing

Work around

Avoid changing direction when the duty cycle is
within three least significant steps of 100% duty
cycle. Instead, clear the DC1B<1:0> bits before
the direction change and then set them to the
desired value after the direction change is
complete.

Affected Silicon Revisions

A3 | A7 | A8 | AA

X X X X

3.2

3.3

Module: EUSART

Unreliable RCIDL Bit

In Asynchronous Receive mode, the RCIDL bit of
the BAUDCON register will properly go low when
a low pulse greater than 1/16™ of a bit time is
received on the RX input. The RCIDL bit will then
improperly go high if a low pulse less than 1/16 bit
time occurs on the RX input within one bit period,
after the falling edge of the first pulse. This erratum
affects only users monitoring the RCIDL bit as a
part of their serial protocol.

Work around
None.

Affected Silicon Revisions

A3 | A7 | A8 | AA
X X X X

OERR Flag Not Cleared as Expected

The OERR flag of the RCSTA register is reset only
by either clearing the CREN bit of the RCSTA
register or by a device Reset. Clearing the SPEN
bit of the RCSTA register does not clear the OERR
flag.

Work around

Clear the OERR flag by clearing the CREN bit in
lieu of clearing the SPEN bit.

Affected Silicon Revisions

A3 | A7 | A8 | AA
X X
RX and TX are Unavailable for Output

When the SPEN bit of the RCSTA register is set
and the CREN bit of the RCSTA register is clear,
the RX pin is not available for general purpose
output. Likewise, when the SPEN bit of the RCSTA
register is set and the TXEN bit of the TXSTA
register is clear, the TX pin is not available for
general purpose output. However, both the RX and
TX pins can be read regardless of the state of the
RCSTA and TXSTA control registers.

Work around
None.

Affected Silicon Revisions

A3 | A7 | A8 | AA
X X X X

© 2009-2017 Microchip Technology Inc.
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34

4.1

4.2

Unexpected Results

Unexpected results occur if the EUSART s
disabled and then re-enabled with the EUSART
receive interrupt and global interrupts enabled, then
a single-cycle instruction is followed by a 2-cycle
instruction.

Work around

Always execute at least two single-cycle
instructions, immediately following setting the
SPEN bit to ‘1°.

Affected Silicon Revisions

A3 | A7 | A8 | AA

X X X X

Module: MSSP (Master Synchronous
Serial Port)
Baud Rate Error When SSPADD = 0x03

In 1’C™ Master mode, baud rates obtained by
setting SSPADD to a value less than 0x03 will
cause unexpected operation.

Work around

Ensure SSPADD is set to a value greater than or
equal to 0x03.

Affected Silicon Revisions

A3 | A7 | A8 | AA

X X X X

SDI Pin Incorrectly Sampled

In SPI Master mode, when the CKE bit is cleared
and the SMP bit is set, the last bit of the incoming
data stream (bit 0) at the SDI pin will not be
sampled properly.

Work around
None.

Affected Silicon Revisions

A3 | A7 | A8 | AA

X X X X

43

4.4

4.5

SCK Pin Unexpected Pulse

When SPI is enabled in Master mode with
CKE =1 and CKP =0, a 1/Fosc wide pulse will
occur on the SCK pin.

Work around

Configure the SCK pin as an input until after the
MSSP is setup.

Affected Silicon Revisions

A3 | A7 | A8 | AA
X X X X
SSPADD Invalid Values

In 1°C Master mode, SSPADD values of 0x00,
0x01, 0x02 are invalid. The current 1°C Baud Rate
Generator (BRG) is not set up to generate a clock
signal for these values.

Work around
None.

Affected Silicon Revisions

A3 | A7 | A8 | AA
X X X X
RCEN Bit Not Cleared Correctly

In IC Master mode, the RCEN bit is not cleared by
hardware if improper Stop is received on the bus.

Work around

Reset the module via clearing and setting the
SSPEN bit of SSPCONT1.

Affected Silicon Revisions

A3 | A7 | A8 | AA
X X X X

DS80000437H-page 6
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4.6

4.7

First SPI High Time Short

In SPI Master mode, when the SPI clock is
configured for Timer2/2 (SSPCON1<3:0>=0011),
the first SPI high time may be short.

Work around

Option 1: Ensure TMR2 value rolls over to zero
immediately before writing to SSPBUF.

Option 2: Turn Timer2 off and clear TMR2 before
writing SSPBUF. Enable TMR2 after
SSPBUF is written.

Affected Silicon Revisions

A3 | A7 | A8 | AA

X X X X
Incorrect Ninth Pulse Generated on SCK

In any SPI Master mode, SCK=TMR2/2, if
SSPBUF is written to while shifting out data, a
ninth SCK pulse is incorrectly generated. At that
point, the module locks the user from writing to the
SSPBUF register, but a write attempt will still
cause eight or nine more SCK pulses to be
generated.

Work around

The WCOL bit of the SSPCON register is correctly
set to indicate that there was a write collision. Any
time this bit is set, the module must be disabled
and enabled (toggle SSPEN) to return to the
correct operation. The bus will remain out of
synchronization.

Affected Silicon Revisions.

A3 | A7 | A8 | AA

X X X X

5.1

Module: In-Circuit Serial Programming™
(ICSP™)

Minimum VbpbD for ICSP

The device cannot be programmed using ICSP
when the device VDD is less than 2.0V.

Work around

Ensure that the device voltage is 2.0V or higher
when programming the device.

Affected Silicon Revisions

A3 | A7 | A8 | AA

X X X X

Module: Oscillator

Clock Switching

When the FCMEN Configuration bit is set and the
IESO Configuration bit is not set, then a clock
failure during Sleep will not be detected.

Work around

The IESO Configuration bit must also be set when
the FCMEN Configuration bit is set.

Affected Silicon Revisions

A3 | A7 | A8 | AA
X X X X

Module: Interrupt-on-Change

Interrupt-on-Change

Setting a PORTB interrupt-on-change enable bit of
the IOCB register while the corresponding PORTB
input is high will cause an RBIF interrupt.

Work around

Set the IOCB bits to the desired configuration, then
read PORTB to clear the mismatch latches.
Finally, clear the RBIF bit before setting the RBIE
bit.

Affected Silicon Revisions

A3 | A7 | A8 | AA
X X X X

© 2009-2017 Microchip Technology Inc.
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8. Module: Resets 9. Module: Comparators
8.1 Reset Under Low-Power Conditions 9.1 High Offset Voltage at Low Temperatures
Note:  This issue pertains only to the F product Comparators may have up to +70 mV of Input
versions, PIC18F14K22/13K22. The LF Offset Voltage at temperatures below -10°C when
product versions, PIC18LF14K22/13K22, comparators are configured to operate in
are not affected by this issue in any way. High-Power mode.
When employing any one of the low-power Work around

oscillators (ECL mode, LP mode, LFINTOSC or
Timer1 Oscillator) at temperatures of -20°C or
colder, while at the same time the source voltage Affected Silicon Revisions
supplied to the VDD pin drops below 2.4 volts, the
device may experience a Power-on Reset (POR). A3 | A7 | A8 | AA
Also, when the source voltage supplied to the VDD X X X X
pin is below 2.4 volts, at temperatures of -20°C or
colder, and a SLEEP instruction is executed, the
device may experience a Power-on Reset (POR)
upon entering Sleep mode, regardless of the type
of clock source being used or which
power-managed mode is being employed.

None.

Work around

There are four work-arounds available to avoid this
Reset condition:

1.Enabling the Brown-out Reset (BOR) circuitry.

2.Enabling the Fixed Voltage Reference (FVR)
module.

3.Maintaining a source voltage (VDD) to the
device above 2.4 volts when operating at
temperatures of -20°C or colder.

4.Use the LF product version (PIC18LF14K22/
13K22) where the operational VDD requirement
is between 1.8V and 3.6V.

Affected Silicon Revisions

A3 | A7 | A8 | AA
X
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Data Sheet Clarifications 13.4.4 ENHANCED PWM
AUTO-SHUTDOWN MODE

The PWM mode supports an Auto-Shutdown
mode that will disable the PWM outputs when an
external shutdown event occurs. Auto-Shutdown

The following typographic corrections and clarifications
are to be noted for the latest version of the device data
sheet (DS40001365F).

Note: Corrections are shown in bold. Where

possible, the original bold text formatting
has been removed for clarity.

Module: ECCP

The introductory paragraphs and the definition of
the ECCP1AS register in Section 13.4.4
“Enhanced PWM Auto-Shutdown Mode” have

mode places the PWM output pins into a
predetermined state. This mode is used to help
prevent the PWM from damaging the application.

The auto-shutdown sources are selected using the
ECCPAS<2:0> bits of the ECCPAS register. A
shutdown event may be generated by:

* Alogic ‘0’ on the INT1 pin

* Alogic ‘1’ on a comparator (Cx) output

been changed as shown below in bold text.
REGISTER 13-2: ECCP1AS: ENHANCED CAPTURE/COMPARE/PWM AUTO-SHUTDOWN
CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ECCPASE ECCPAS2 ECCPAS1 ECCPASO PSSAC1 PSSACO PSSBD1 PSSBDO
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7 ECCPASE: ECCP Auto-Shutdown Event Status bit

1 = A shutdown event has occurred; ECCP outputs are in shutdown state
0 = ECCP outputs are operating

bit 6-4 ECCPAS<2:0>: ECCP Auto-shutdown Source Select bits

000 = Auto-Shutdown is disabled

001 = Comparator C10UT output is high

010 = Comparator C20UT output is high

011 = Either Comparator C10OUT or C20UT is high

100 =ViL on INT1 pin

101 =VIL on INT1 pin or Comparator C10OUT output is high

110 =VIL on INT1 pin or Comparator C20UT output is high

111 =VIL on INT1 pin or Comparator C1OUT or Comparator C20UT is high

bit 3-2 PSSACn: Pins P1A and P1C Shutdown State Control bits

00 = Drive pins P1A and P1C to ‘0’
01 = Drive pins P1Aand P1C to ‘1’
1x = Pins P1A and P1C tri-state

bit 1-0 PSSBDn: Pins P1B and P1D Shutdown State Control bits

00 = Drive pins P1B and P1D to ‘0’
01 = Drive pins P1B and P1D to ‘1’
1x = Pins P1B and P1D tri-state

© 2009-2017 Microchip Technology Inc. DS80000437H-page 9
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2. Module: ECCP

Table 13-3 has been updated to include the
INTCONS register as shown below:

TABLE 13-3: REGISTERS ASSOCIATED WITH ECCP1 MODULE AND TIMER1 TO TIMER3
Reset
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Va(')‘r“es
page
CCPR1H Capture/Compare/PWM Register 1, High Byte 255
CCPR1L Capture/Compare/PWM Register 1, Low Byte 255
CCP1CON P1MA1 P1MO DC1B1 DC1B0 CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO 255
ECCP1AS |ECCPASE | ECCPAS2 | ECCPAS1 | ECCPASO | PSSAC1 PSSACO | PSSBD1 | PSSBDO 255
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RABIE TMROIF | INTOIF RABIF 253
INTCON3 INT2IP INT1IP — INT2IE INT1IE — INT2IF INT1IF 253
IPR1 = ADIP RCIP TXIP SSPIP CCP1IP | TMR2IP | TMR1IP 256
IPR2 OSCFIP c1IP Cc2IP EEIP BCLIP — TMR3IP — 256
PIE1 — ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE 256
PIE2 OSCFIE C1IE C2IE EEIE BCLIE = TMR3IE = 256
PIR1 — ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF 256
PIR2 OSCFIF C1IF C2IF EEIF BCLIF = TMR3IF = 256
PR2 Timer2 Period Register 254
PWM1CON | PRSEN PDC6 PDC5 PDC4 PDC3 PDC2 PDC1 PDCO 255
RCON IPEN SBOREN — RI TO PD POR BOR 254
TMR1H Timer1 Register, High Byte 254
TMR1L Timer1 Register, Low Byte 254
TMR2 Timer2 Register 254
TMR3H Timer3 Register, High Byte 255
TMR3L Timer3 Register, Low Byte 255
TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 | TRISC1 | TRISCO 256
T1CON RD16 T1IRUN | T1CKPS1 | TICKPSO | TIOSCEN | TISYNC | TMR1CS | TMR1ON | 254
T2CON — T20UTPS3 | T20UTPS2 | T20UTPS1 | T20UTPSO0 | TMR20ON | T2CKPS1 | T2CKPS0 | 254
T3CON RD16 — T3CKPS1 | T3CKPSO | T3CCP1 | T3SYNC | TMR3CS | TMR3ON | 255
Legend: — =unimplemented, read as ‘0’. Shaded cells are not used during ECCP operation.

DS80000437H-page 10
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3. Module: Product Identification System

The Product Identification System should be as

follows:

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

Tape and Reel
Option:

Temperature
Range:

Package:

Pattern:

PIC18F14K22, PIC18LF14K22

Blank
T

ML
P

SO
SS

Standard packagin
Tape and Reel(g' (g

-40°Cto +85°C
-40°C to +125°C

QFN
PDIP
SOIC
SSOP

PART NO. x12) ])g Q(ll XXX
Device Tape and Reel Temperature Package Pattern
Option Range
Device: PIC18F13K22, PIC18LF13K22

(tube or tray)

(Industrial)
(Extended)

QTP, SQTP, Code or Special Requirements
(blank otherwise)

Examples:

a) PIC18F14K22-E/P 301 = Extended temp.,
PDIP package, QTP pattern #301.

b)  PIC18LF14K22-E/SO = Extended temp., SOIC
package.

c) PIC18LF14K22-E/ML = Extended temp., QFN
package.

d) PIC18F13K22T-I/SS = Industrial temp., SSOP
package, Tape and Reel.

e) PIC18F14K22T-E/SO = Extended temp., SOIC

package, Tape and Reel.

Note 1: Tape and Reel option is available for ML,

MV, PT, SO and SS packages.

2: Tape and Reel identifier only appears in
catalog part number description. This
identifier is used for ordering purposes and
is not printed on the device package.

© 2009-2017 Microchip Technology Inc.
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APPENDIX A: DOCUMENT
REVISION HISTORY

Rev. A Document (3/2009)

Initial release of this document.

Rev. B Document (5/2009)
Revised Table 1; Added Table 2; Added Module 8:
Internal Oscillator.

Added Data Sheet Clarifications Module 1: Electrical
Specifications and Module 2: Device Overview.

Rev. C Document (4/2010)

Updated Table 1 and Table 2 adding revisions A7 and
A8; Added Module 1.2; Added Module 3.4; Added
Module 9: PORTB Interrupt-on-Change.

Data Sheet Clarifications:

Removed Modules 1 and 2.

Rev. D Document (7/2010)

Deleted Module 5, Module 6 and renumbered modules;
Added Module 8 (Resets).

Rev. E Document (8/2011)

Added Module 9, Comparators; Other minor
corrections.

Rev. F Document (11/2011)

Added Silicon Revision AA; Updated Table 2; Added
titles to Modules 1.1, 1.2,2.1,2.2,3.1t03.4,4.1t04.7,
5.1 and 7.1; Other minor corrections.

Rev. G Document (7/2014)

Added MPLAB X IDE; Other minor corrections.

Data Sheet Clarifications: Added Modules 1 (ECCP)
and 2 (ECCP).

Rev. H Document (1/2017)

Data Sheet Clarifications: Added Module 3 - Product
Identification System. Other minor corrections.
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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 ISO/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 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR,
AVR logo, AVR Freaks, BeaconThings, BitCloud, CryptoMemory,
CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KEELOQ,
KEeLoaQ logo, Kleer, LANCheck, LINK MD, maXStylus,
maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip
Designer, QTouch, RightTouch, SAM-BA, SpyNIC, SST, SST
Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

ClockWorks, The Embedded Control Solutions Company,
EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS,
mTouch, Precision Edge, and Quiet-Wire are registered
trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, Anyln, AnyOut, BodyCom, chipKIT, chipKIT logo,
CodeGuard, CryptoAuthentication, CryptoCompanion,
CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average
Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, JitterBlocker,
KleerNet, KleerNet logo, Mindi, MiWi, motorBench, MPASM, MPF,
MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach,
Omniscient Code Generation, PICDEM, PICDEM.net, PICkit,
PICtail, PureSilicon, QMatrix, RightTouch logo, REAL ICE, Ripple
Blocker, SAM-ICE, Serial Quad 1/0, SMART-L.S., SQl,
SuperSwitcher, SuperSwitcher I, Total Endurance, TSHARC,
USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and
ZENA are trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in
the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip
Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology
Germany Il GmbH & Co. KG, a subsidiary of Microchip Technology
Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.

© 2009-2017, Microchip Technology Incorporated, All Rights
Reserved.

ISBN: 978-1-5224-1324-0

© 2009-2017 Microchip Technology Inc.

DS80000437H-page 13



MICROCHIP

Worldwide Sales and Service

AMERICAS

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924

Detroit
Novi, Ml
Tel: 248-848-4000

Houston, TX
Tel: 281-894-5983

Indianapolis
Noblesville, IN

Tel: 317-773-8323
Fax: 317-773-5453
Tel: 317-536-2380

Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608
Tel: 951-273-7800
Raleigh, NC

Tel: 919-844-7510

New York, NY
Tel: 631-435-6000

San Jose, CA
Tel: 408-735-9110
Tel: 408-436-4270

Canada - Toronto
Tel: 905-695-1980
Fax: 905-695-2078

ASIA/PACIFIC

Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon

Hong Kong
Tel: 852-2943-5100
Fax: 852-2401-3431

Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing

Tel: 86-10-8569-7000
Fax: 86-10-8528-2104

China - Chengdu

Tel: 86-28-8665-5511
Fax: 86-28-8665-7889
China - Chongqing
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500

China - Dongguan
Tel: 86-769-8702-9880

China - Guangzhou
Tel: 86-20-8755-8029

China - Hangzhou
Tel: 86-571-8792-8115
Fax: 86-571-8792-8116

China - Hong Kong SAR
Tel: 852-2943-5100

Fax: 852-2401-3431
China - Nanjing

Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao

Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai

Tel: 86-21-3326-8000
Fax: 86-21-3326-8021
China - Shenyang

Tel: 86-24-2334-2829
Fax: 86-24-2334-2393
China - Shenzhen

Tel: 86-755-8864-2200
Fax: 86-755-8203-1760

China - Wuhan

Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian

Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

ASIA/PACIFIC

China - Xiamen
Tel: 86-592-2388138
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040
Fax: 86-756-3210049

India - Bangalore
Tel: 91-80-3090-4444
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-3019-1500

Japan - Osaka
Tel: 81-6-6152-7160
Fax: 81-6-6152-9310
Japan - Tokyo
Tel: 81-3-6880- 3770
Fax: 81-3-6880-3771

Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302

Korea - Seoul

Tel: 82-2-554-7200

Fax: 82-2-558-5932 or
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857

Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955
Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600
Fax: 886-2-2508-0102
Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE

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

Denmark - Copenhagen
Tel: 45-4450-2828
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
France - Saint Cloud
Tel: 33-1-30-60-70-00
Germany - Garching
Tel: 49-8931-9700
Germany - Haan

Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-67-3636

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: 47-7289-7561
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

© 2009-2017 Microchip Technology Inc.

DS80000437H-page 14

11/07/16


http://support.microchip.com
http://www.microchip.com

	TABLE 1: Silicon DEVREV Values
	TABLE 2: Silicon Issue Summary
	Silicon Errata Issues
	1. Module: ADC (Analog-to-Digital Converter)
	TABLE 3: Instruction Cycle Delay Count vs. Tad

	2. Module: ECCP
	3. Module: EUSART
	4. Module: MSSP (Master Synchronous Serial Port)
	5. Module: In-Circuit Serial Programming™ (ICSP™)
	6. Module: Oscillator
	7. Module: Interrupt-on-Change
	8. Module: Resets
	9. Module: Comparators
	Data Sheet Clarifications

	1. Module: ECCP
	2. Module: ECCP
	3. Module: Product Identification System
	Appendix A: Document Revision History
	Trademarks
	Worldwide Sales and Service


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


