MICROCHIP

PIC16F87/88

PIC16KF87/88 Data Sheet Errata

Clarifications/Corrections to the Data
Sheet:

In the Device Data Sheet (DS30487C), the following
clarifications and corrections should be noted. Any sili-
con issues related to the PIC16F87/88 will be reported
in a separate silicon errata. Please check the Microchip
web site for any existing issues.

1. Module: Oscillator Configurations
(INTRC and INTOSC)

Summary of Changes

* INTOSC Clock Source

- The Least Significant bit of the OSCTUNE
register — TUNO (OSCTUNE<0>) — is not
implemented.

- As aresult, incrementing or decrementing
the OSCTUNE register will not have the
expected, single-step change on the
INTOSC frequency.

- When the INTOSC clock source is started,
the IOFS bit (OSCCON <2>) is clear, but it
becomes set in approximately 100 ps.

- The INTOSC clock frequency is stable
when the IOFS bit is set.

» INTRC Clock Source

- This 31 kHz, internal RC oscillator source
is a separate, fixed frequency. It is not
tunable.

These changes result in nine changes, detailed in
the clarification:

1. Page 38, Section 4.5.2 — Deletion and
modification of some text
2. Page 38, Register 4-1 — Modified some text

3. Page 41, Section 4.6.4 — Deleted and modified
text

4. Page 41, Section 4.6.5 — Deleted and modified
text

5. Page 42, Table 4-3 — Deleted and modified text

6. Page 43, Section 4.7.1 — Modified some text

7. Page 49, Table 4-4 — Note 1 revised

Change 1. Section 4.5.2

The second paragraph of Section 4.5.2
“OSCTUNE Register” is changed as shown.

When the OSCTUNE register is modified, the INTOSC
frequency will begin shifting to the new frequency. The
INTOSC clock will stabilize within 100 us. Code execu-
tion continues during this shift. There is no indication
that the shift has occurred.
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Change 2. Register 4-1

The descriptions of bits<5:0> are modified, as
highlighted by the change bars.

REGISTER 4-1: OSCTUNE: OSCILLATOR TUNING REGISTER (ADDRESS 90h)

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — TUNS TUN4 TUN3 | TUN2 | TUNT | TUNO
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’ = Bitis cleared x = Bit is unknown
bit 7-6 Unimplemented: Read as ‘0’
bit 5-1 TUN<5:1>: Frequency Tuning bits
01111 = Maximum frequency
01110 =
00001 =
00000 = Center frequency. Oscillator module is running at the calibrated frequency.
11111 =

10000 = Minimum frequency

bit 0 TUNO: Placeholder — Bit has no effect on the INTRC frequency. It is provided to enable the
OSCTUNE?2 register to be incremented and decremented easily.
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Change 3. Section 4.6.4

Section 4.6.4 “Modifying the IRCF Bits” is
changed as shown.

46.4 MODIFYING THE IRCF BITS

The IRCF bits can be modified at any time regardless of
which clock source is currently being used as the system
clock. The internal oscillator allows users to change the
frequency during run time. This is achieved by modifying
the IRCF bits in the OSCCON register. The sequence of
events that occur after the IRCF bits are modified is
dependent upon the initial value of the IRCF bits before
they are modified. If the INTRC (31.25 kHz, IRCF<2:0>
= 000) is running and the IRCF bits are modified to any
other value than ‘000’, the clock source is switched
immediately. The IOFS bit (OSCCON<2>) becomes set
approximately 100 us later. Code execution continues
while the new frequency stabilizes. Time sensitive code
should wait for the IOFS bit to become set before
continuing. This bit can be monitored to ensure that the
frequency is stable before using the system clock in time
critical applications.

If the IRCF bits are modified while the internal oscillator
is running at any other frequency than INTRC
(31.25 kHz, IRCF<2:0> # 000), the clock source is
switched immediately and IOFS remains set.

Change 4. Section 4.6.5

The fourth step of the first of three switching
sequences in Section 4.6.5 “Clock Transition
Sequence” is changed as shown.

4. The IOFS bit is clear to indicate that the clock is

unstable. In approximately 100 us, the IOFS bit
will become set, indicating INTOSC is stable.
Code execution continues while IOFS is clear.

Time dependent code should wait for IOFS to
become set before continuing.
Change 5. Table 4-3

Table 4-3 is changed as shown, with change bars
indicating new or modified text.

TABLE 4-3: OSCILLATOR DELAY EXAMPLES
Clock Switch
Frequency Oscillator Delay Comments
From To
INTRC 31.25kHz (1)
T10SC 32.768 kHz CPU Start-up

Sleep/POR INTOSC/
INTOSC 125 kHz-8 MHz

100 ps@ and
CPU Start-up“)

Following a wake-up from Sleep mode or
POR, CPU start-up is invoked to allow the

Postscaler
INTRC/Sleep | EC, RC DC - 20 MHz
INTRC
(31.25 kHz) EC,RC DC - 20 MHz

CPU to become ready for code execution.

Sleep LP, XT, HS| 32.768 kHz-20 MHz

1024 Clock Cycles |Following a change from INTRC, an OST

(OST) of 1024 cycles must occur.
INTOSC/ . o
INTRC : (2 Refer to Section 4.6.4 “Modifying the
(31.25 kHz) P'g';g;f; 125 kHz-8 MHz 100 ps IRCF Bits” for further details.

Note 1: The 5-10 us start-up delay is based on a 1 MHz system clock.

2: The INTOSC clock source is available immediately and clocks the controller. 100 ps after the INTOSC is
enabled (when IOFS becomes set), the INTOSC frequency is stable and meets specifications.
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Change 6. Section 4.7.1

The second paragraph in Section 4.7.1 “RC_RUN
Mode” is changed as shown.

Change 7. Table 4-4

The note in Table 4-4 is changed as shown.

If the system clock does not come from the INTRC
(31.25 kHz) when the SCS bits are changed, and the
IRCF bits in the OSCCON register are configured for a
frequency other than INTRC, the frequency may not be
stable immediately. The IOFS bit (OSCCON<2>) will
be set when the INTOSC or postscaler frequency is

stable, after approximately 100 ps.

TABLE 4-4: CLOCK SWITCHING MODES
g;‘;‘;:f SCSBits<1:0> | =~ |OSTS| IOFS | TIRUN s;‘;‘;"m Comments
Modified to: Bit Bit Bit
Clock Clock
LP, XT, HS, 10 8 Clocks of | 0 1M 0 INTRC | The internal RC oscillator
T10SC, (INTRC) INTRC or frequency is dependant upon
EC,RC | FOSC<2:0>=LP, INTOSC |the IRCF bits.
XT or HS or
INTOSC
Postscaler
LP, XT, HS, 01 8 Clocks of 0 N/A 1 T10SC | T10OSCEN bit must be
INTRC, (T10SC) T10SC enabled.
EC,RC | FOSC<2:0>=LP,
XT or HS
INTRC 00 8 Clocks of 1 N/A 0 EC
T10SC | FOSC<2:0>=EC EC or
or or RC
FOSC<2:0>=RC RC
INTRC 00 1024 Clocks 1 N/A 0 LP, XT, HS | During the 1024 clocks,
T10SC | FOSC<2:0>=LP, (OST) program execution is clocked
XT, HS + from the secondary oscillator
8 Clocks of until the primary oscillator
LP, XT, HS becomes stable.
LP, XT, HS 00 1024 Clocks 1 N/A 0 LP, XT, HS | When a Reset occurs, there is
(Due to Reset) (OST) no clock transition sequence.
LP, XT, HS Instruction execution and/or
peripheral operation is
suspended unless Two-Speed
Start-up mode is enabled, after
which the INTRC will act as the
system clock until the OST
timer has expired.
Note 1: If the new clock source is the INTOSC or INTOSC postscaler, the IOFS bit will be set approximately

100 s after the clock change.
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REVISION HISTORY

Rev A Document (2/2008)

Original release of this errata. Includes Data Sheet
Clarification 1 (Oscillator Configurations, INTRC and
INTOSC).
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NOTES:
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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, implicitly or otherwise, under any Microchip
intellectual property rights.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

=—150/TS 16949:2002 =

Trademarks

The Microchip name and logo, the Microchip logo, Accuron,
dsPIC, KeeLoq, KeeLoa logo, MPLAB, PIC, PICmicro,
PICSTART, PRO MATE, rfPIC and SmartShunt are registered
trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries.

FilterLab, Linear Active Thermistor, MXDEV, MXLAB,
SEEVAL, SmartSensor and The Embedded Control Solutions
Company are registered trademarks of Microchip Technology
Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, CodeGuard,
dsPICDEM, dsPICDEM.net, dsPICworks, dsSPEAK, ECAN,
ECONOMONITOR, FanSense, In-Circuit Serial
Programming, ICSP, ICEPIC, Mindi, MiWi, MPASM, MPLAB
Certified logo, MPLIB, MPLINK, mTouch, PICkit, PICDEM,
PICDEM.net, PICtail, PIC3? logo, PowerCal, Powerlinfo,
PowerMate, PowerTool, REAL ICE, rfLAB, Select Mode, Total
Endurance, UNI/O, WiperLock 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.

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

© 2008, Microchip Technology Incorporated, Printed in the
U.S.A,, All Rights Reserved.

f‘} Printed on recycled paper.

Microchip received ISO/TS-16949:2002 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.
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