MICROCHIP

PIC16C433

Pl1C16C433 Data Sheset Errata

The PIC16C433 parts you have received conform func-
tionally to the Device Data Sheet (DS41139A), except
for the anomalies described below.

None.

Clarifications/Corrections to the Data
Sheet:

In the Device Data Sheet (DS41139A), the following
clarifications and corrections should be noted.

The Pin Diagram shown on page 1 of the Data Sheet
has been changed with pin 2 renamed, as shown in the
following figure:

PIN DIAGRAM

PDIP, SOIC, Windowed CERDIP

LIN «=- 1~ 187 vear
NC [2 - 17[=BACT
Vss—[]3 O 16[1=Vss
vop—{]4 & 15[1=Avss
AvoD—[|5 O 14[1=Vss
GP5/0OSC1/CLKIN == 6 a 13 == GPO/ANO
GP4/0OSC2/AN3/CLKOUT ==[]7 @ 12 1<~ GP1/AN1/VREF
GP3/MCLR/VPp —[]8 11 [J==GP2/TOCKI/AN2/INT
NC [J9 100 NC

Note:  Pins designated ‘NC’ have no internal con-
nection to the device.
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P1C16C433

The description of the BACT (Bus activity output) func-
tion in Table 3-1 has changed. Refer to updated Table

3-1:

TABLE 3-1: PIC16C433 PINOUT DESCRIPTION

Name

DIP Pin #

I/0/P
Type

Buffer
Type

Description

GPO/ANO

13

I/0

TTL/ST

Bi-directional I/O port/serial programming data/analog input
0. Can be software programmed for internal weak pull-up
and interrupt-on-pin change. This buffer is a Schmitt Trig-
ger input when used in Serial Programming mode.

GP1/AN1/VREF

12

I/0

TTL/ST

Bi-directional 1/0 port/serial programming clock/analog
input 1/voltage reference. Can be software programmed for
internal weak pull-up and interrupt-on-pin change. This
buffer is a Schmitt Trigger input when used in Serial Pro-
gramming mode.

GP2/TOCKI/AN2/INT

11

110

ST

Bi-directional I/O port/analog input 2. Can be configured as
TOCKI or external interrupt.

GP3/MCLR/VPP

TTL/ST

Input port/Master Clear (Reset) input/programming voltage
input. When configured as MCLR, this pin is an active low
RESET to the device. Voltage on MCLR/VPP must not
exceed VDD during normal device operation. Can be soft-
ware programmed for internal weak pull-up and interrupt-
on-pin change. Weak pull-up always on if configured as
MCLR. This buffer is Schmitt Trigger when in MCLR mode.

GP4/0SC2/AN3/CLKOUT

I/0

TTL

Bi-directional 1/0 port/oscillator crystal output/analog input
3. Connections to crystal or resonator in Crystal Oscillator
mode (HS, XT and LP modes only, GPIO in other modes).
In EXTRC and INTRC modes, the pin output can be config-
ured to CLKOUT, which has 1/4 the frequency of OSC1
and denotes the instruction cycle rate.

GP5/0OSC1/CLKIN

I/10

TTL/ST

Bi-directional 10 port/oscillator crystal input/external clock
source input (GPIO in INTRC mode only, OSCL1 in all other
oscillator modes). Schmitt Trigger input for EXTRC Oscilla-
tor mode.

LIN

I/0

HV/OD

High voltage bi-directional bus interface.

VBAT

18

P

Battery input voltage.

BACT

17

(0]

Bus activity output pin. No connection if not used. It is a
CMOS-levels representation of the LIN pin.

VDD

Positive supply for logic and I/O pins.

Vss

3,14,16

Ground reference for logic and 1/O pins.

AVDD

5

P
P
P

Analog positive supply.

AVss

15

P

Analog ground.

Legend: | = Input, O = Output, I/O = Input/Output, P = Power, — = not used, TTL = TTL input,
ST = Schmitt Trigger input, OD = Open Drain
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PI1C16C433

Page 25 of the Data Sheet, Section 5.4 The BACT Pin,
has been changed to the following:

5.4 The BACT Pin

The BACT pin can be used to wake-up the device from
SLEEP upon bus activity. In order to wake the bus up,
the BACT pin has to be tied to one of the GPIO<0:3>
pins. Any one of the four GPIO pins can be used for
wake-up where GPI0<2> is an external interrupt which
offers multiple configuration options (Section 9.5.2 of
Data Sheet) and GP10<0:1,3> are interrupt-on-change
(Section 9.5.3 of Data Sheet). The BACT output is a
CMOS- levels representation of the LIN pin. This pin is
not latched.

Page 33 of the Data Sheet, Section 6.2 LIN Bus Inter-
facing, Section 6.3 LIN Bus Hardware Interface, and
Section 6.5 Wake-up from SLEEP upon Bus Activity,
have been changed to the following:

6.2 LIN Bus Interfacing

The LIN protocol is implemented and programmed by
the user, using the LINTX and LINRX bits, which are
used to interface to the transceiver. The LIN Bus firm-
ware transmits by toggling the LINTX bit in the GPIO
register and is read by reading the LINRX bit in the
GPIO register. All aspects of the protocol are handled
by software (i.e. bit-banged), where the transceiver is
used as the physical interface to the LIN Bus network.

For an interrupt based LIN Bus slave implementation,
please refer to AN729, available on Microchip’s web-
site (www.microchip.com). This application note is
based on PIC16C622, but can be converted for either
PIC16C432 or PIC16C433.

For the PIC16C433, the changes required include but
are not limited to:

1. Change the include file to "p16C433. i nc".

2. Use LINTX bit in GPIO register instead of
TXLINEPIN in PORTB to transmit.

3. Use LINRX bit in GPIO register instead of
TXLINEPIN in PORTB to receive.

4. Connect the bus to LIN pin to receive and trans-
mit instead of PORTB<0> and PORTB<4>.

The transceiver in the PIC16C433 uses the microcon-
troller’'s dual-die interface; therefore, the software must
initialize the LINTX and LINRX bits to a "1’ before each
LIN communication. If the LINTX bit is left cleared (e.g.
CLRF GPIO), no other nodes on the network will be
able to communicate on the LIN Bus until LINTX is set
to '1’ for "0’ is the dominate state for the protocol.

EXAMPLE 6-1: INITIALIZING LINTX AND LINRX BITS
MOVLW  HCO’
MOVWF GPIO

It is recommended that the firmware verify each bit
transmitted, by comparing the LINTX and LINRX bits,
to ensure no bus contention or hardware failure has

occurred. The LINTX and LINRX bits have no associ-
ated TRIS bits. Therefore, LINTX is always an output
and LINRX is always an input.

6.3 LIN Bus Hardware Interface

Figure 6-1 shows how to implement the hardware LIN
Bus interface in a master configuration and Figure 6-2
in a slave configuration using the PIC16C433. Figure 6-
3 shows how to implement the hardware for a master
configuration using BACT pin to generate a wake-up
interrupt using GP2. The transceiver has an internal
series resistor and diode, as defined in the LIN 1.2
specification, connecting VBAT and LIN pin.

Note:  No resistor is required between VBAT pin
and 12V supply and for slave configura-
tion, no resistor is required between VBAT
and LIN.

6.5 Wake-up from SLEEP upon Bus Activity

The PIC16C433 can wake-up from SLEEP upon bus
activity in the following way:

1. Connect BACT to one of GPI0<0:3> pins.

The BACT output is a CMOS-levels representation of
the LIN pin. This signal can be routed to one of the
GPlO<0:3> pins. The GPIO<2> external interrupt or
GPI10<0:1,3> interrupt-on-change wakes up the device
from SLEEP. Any one of the four GPIO pins can be
used for wake-up where GPIO<2> offers multiple con-
figuration options (Section 9.5.2 of Data Sheet) and
GPI10<0:1,3> are interrupt-on-change (Section 9.5.3 of
Data Sheet).

Note: BACT pin is an output and must be left
open if unused.
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P1C16C433

FIGURE 6-1: TYPICAL LIN BUS MASTER APPLICATION
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Note 1: May not be required.
2: BACT pin should be left open if not used.
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FIGURE 6-2: TYPICAL LIN BUS SLAVE APPLICATION
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Note 1: May not be required.

2: BACT pin should be left open if not used.
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P1C16C433

A new figure has been added to show connections
using Wake-up interrupt, Figure 6-3:

FIGURE 6-3: LIN BUS APPLICATION USING WAKE-UP INTERRUPT
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Note 1: For master configuration only.
2: May not be required.

TABLE 6-1: SUMMARY OF LIN BUS TRANSCEIVER REGISTERS

value on: Value on
Address |Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR ' All Other
RESETS

05h GPIO LINTX | LINRX GP5 GP4 GP3 GP2 GP1 GPO 11xx XxXxXx | 11uu uuuu

Legend: x =unknown, u = unchanged. Shaded cells not used by LIN Transceiver.
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PI1C16C433

The Electrical Specifications have been changed to
include the maximum current sunk by LIN and BACT
pins, as shown in the following table in Section 12.0 of
the PIC16C433 Data Sheet.

12.0 Electrical Specifications for PIC16C433

Absolute Maximum Ratings U

Ambient Temperature UNAEr DIAS ..........ooiiiiiiiiiie e e e e e e e e st rae e e e e snsaaeas -40° to +125°C
SEOFAGE TEIMPEIALUIE ...ttt ettt e e e e e e e e e ettt ettt et eeaeaaaaaaeaaaaaaa s nnbbbbbesebeeeeeeeeeeaaaaaaeasasaaaan -65° to +150°C
Voltage on any pin with respect to Vss (except VDD and M) ....................................................... -0.6V to VDD +0.6V
Voltage on VDD with respect to Vss 0to +7.0V
Voltage 0N RAZ With TESPECT 10 VSS .. .uuiiii ittt st e e st e e e e st te e e e e e ssatbeeeeeaatbaeeeessatbraeaeeeases 8.5V
Voltage 0n MCLR With reSPECE t0 VSS (NOTE 2) .......vveeeeeeeeeeeeeeeeeeeee s s eee s 0 to +14V
Voltage 0N RAZ With TESPECT 10 VSS .. .uuiiii ittt ettt s et e e st e e e e st e e e e e e satbeeeeeaatbaeeeessasbraeaeenases 8.5V
Total power DISSIPALION (NOTE L) ... .ueiiiiei et e ettt e e ettt e e e ettt ee e e e asseteeee e abbeeeaeeaabeseaeeeaannseeeeeaaanseneaesaannes 1.0w
Maximum CUITENE OUL OF VSS PN ..eeiiiiiiiiiie ittt e e e st e e e e ettt e e e s e b e e e e e s s s taeeeeessnseeeeessantbeeaeeeasseees 300 mA
Maximum CUITENT INEO VDD PN ....eeeiiiiiiiet ettt e ettt e e e ettt e e e e s aatbeee e e e et b eeeaeeaaabeeeeaeaaameseeeeesanseeeeasaansaeeaaesannneas 250 mA
Input Clamp CUurrent, K (V1 <O OF VIS VDD) ...cucoiciiieiiieiestiieesieestesssesee et sesse e ssess s e saesesaesssbasessessssessesessessssessssessesessaneas +20 mA
Output Clamp Current, IOK (VO <O OF VOSVDD)......coucuiieeieeiriereeiinieie e seesesiesseaesee e seesessese e seeseseesesseseesessssessensssensesesssnes +20 mA
Maximum Output Current sunk by any I/O pin................

Maximum Output Current sourced by any I/O pin

Maximum CUrrent SUNK DY GPIO ...ttt e e e e st e e e e s st b e et e e s s e et e e s santbe e e e e s anaeees
Maximum Current SOUICEd DY GPIO ... .o ettt e et e e e e e s e e e e e e st ae e e e e annneeas
Maximum CUrrent SUNK DY LIN........ooiiiiiiiiiiiiiie e e e e e et e e e e e sttt e ee e e s satb e e e e e s snreeeeeasastbeeeeesnnrees
Maximum CUITENt SUNK DY BACT ... ittt ettt e e e ettt ee e e e et bttt ee e aabe et e e e e aaneeeeeannsneeeaeeannnnneaens 1.8 mA

Note 1. Power dissipation is calculated as follows: Ppis = VDD x {IDD - Y loH} + 5 {(VDD-VOH) x loH} + 5 (VoI x loL)

2: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up.
Thus, a series resistor of 50-100Q should be used when applying a "low" level to the MCLR pin, rather than
pulling this pin directly to Vss.

T NOTICE: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions, above
those indicated in the operation listings of this specification, is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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APPENDIX A: REVISION HISTORY

Rev. A Document (9/2001)
First revision of this document.

Under Clarifications/Corrections to the Data Sheet,
corrections have been made to the following:

PIN DIAGRAM - renamed Pin 2.

TABLE 3-1 - description of the BACT function.
Section 5.4 - change to BACT Pin.

Section 6.2 - LIN Bus Interfacing.

Section 6.3 - LIN Bus Hardware Interface.

Section 6.5 - Wake-up from SLEEP upon Bus Activity.
FIGURE 6.3 - added to show connections using Wake-

up interrupt.

12.0 Electrical Specifications for PIC16C433 - changed
to include the maximum current sunk by LIN and BACT

pins.

Rev. B Document (10/2001)

Change title of document from Rev. B Silicon Errata to
Data Sheet Errata. Deleted ‘Rev. C’ from first para-

graph, page 1.
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Note the following details of the code protection feature on PICmicro® MCUs.

The PICmicro family meets the specifications contained in the Microchip Data Sheet.

Microchip believes that its family of PICmicro microcontrollers is one of the most secure products 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 knowi-
edge, require using the PICmicro microcontroller in a manner outside the operating specifications contained in the data sheet.
The person doing so may be 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 product.

If you have any further questions about this matter, please contact the local sales office nearest to you.

Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical com-
ponents in life support systems is not authorized except with
express written approval by Microchip. No licenses are con-
veyed, implicitly or otherwise, under any intellectual property
rights.
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Trademarks

The Microchip name and logo, the Microchip logo, FilterLab,
KeeLoQ, MPLAB, PIC, PICmicro, PICMASTER, PICSTART,
PRO MATE, SEEVAL and The Embedded Control Solutions
Company are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

dsPIC, ECONOMONITOR, FanSense, FlexROM, fuzzyLAB,
In-Circuit Serial Programming, ICSP, ICEPIC, microlD,
microPort, Migratable Memory, MPASM, MPLIB, MPLINK,
MPSIM, MXDEV, PICC, PICDEM, PICDEM.net, rfPIC, Select
Mode and Total Endurance are trademarks of Microchip
Technology Incorporated in the U.S.A.

Serialized Quick Turn Programming (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.

© 2001, Microchip Technology Incorporated, Printed in the
U.S.A., All Rights Reserved.

f‘? Printed on recycled paper.

Microchip received QS-9000 quality system
certification for its worldwide headquarters,
design and wafer fabrication facilities in
Chandler and Tempe, Arizona in July 1999. The
Company'’s quality system processes and
procedures are QS-9000 compliant for its
PICmicro® 8-bit MCUs, KEELOQ® code hopping
devices, Serial EEPROMs and microperipheral
products. In addition, Microchip’s quality
system for the design and manufacture of
development systems is ISO 9001 certified.
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