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1. Introduction

This document includes the description, the countermeasures and the workaround for a limitation
on the usage of the LIN Master. The limitation is encountered when sending a SyncHBreak-Field
with the LIN-UART®6.

In this case, the SyncHBreak-Field can be falsified.

1.1 SyncHBreak-Field Limitation-conditions

There are two condtions causing inappropriate LIN-protocol handling when the UART®6 is oper-
ated in LIN-Mode:

1.1.1 Unexpected Length of SyncHBreak-Field

Using the special implementation to send the SyncHBreak-Field by setting the SBTT-Bit in the
ASICL-Register, it may occur that the SyncHBreak-Field will be send with a length of one bit less
than the setting in the ASICL-Register implies.

This occurs following the fact, that the counter for the baud rate is not reset when setting the
SBTT-bit to TRUE.

While the POWER-Bit in ASIM is already set to TRUE, the counter is running steadily, which can
lead to a first significantly shorter bit time required to match the current baud rate.

1.1.2 lllegal Data in advance of SyncHBreak-Field

A second limitation, depending on internal timings, causes illegal data being sent preceeding the
SyncHBreak-Field.

This is forced by the internal state-machine generating the required state to send data with the
current baud rate.

Following the internal states, parts of a standard UART-frame is sent to the LIN-bus with a previ-
ously used length. It depends on the internal state of the state-machine at the time, a SyncH-
Break-field is requested to be sent if the limitation occurs.

1.2 Scope

Please find a list of the affected devices in the following:

* Jupiter

* CARGATE-F
e Venus

* Helios

« RS1

* VB50ES/Sx2
» VB50ES/Fx2
»  78K0/KX1

o 78KO/KX1+
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1.3 Impact on Application

Applications using a function of the Software-driver to generate the SyncHBreak-Field need to
apply the software-workaround. Failing to do so may result in erroneous frames.

In case the SyncHBreak-Field is generated using the LIN-functionality of the UART6 and the
sending fails, the frame will be resent according the scheduling-based LIN-system with one
schedule delay.

1.4 Workaround

Avoiding the failed transmission in advance by software is not applicable when the UART®6 is
operated in LIN-mode.

To generate the SynchBreak-Field without any limitations, please, use the opportunities of the
UARTG6 macro to generate fine-scaled baud rates.

The UART in Master-Mode has to be set to a baud rate slower than the baud rate defined for the
LIN-bus. In case of 18 bit times with low signal, the baud rate has to be half as much as the baud
rate for the LIN-bus.

All bit times between 11 and 22 can be generated.

The following should give a first overview of the workaround-situation:

Visualisation of the workaround-Procedure to set-up a SyncHBreak-Field with standard UART-format data

Standard SyncHBreak-Field
o [with 13 Dominant Bits @ 19.2
" |kEd sent by the LIN-Master
using UARTE-features

LIn-Slave Receive-Frame with
13-Dominant-Bits sent by
UARTE-Master with an

- |equivalent baudrate of 19.2 kBd
and by the workaround-Master
with an equivalent baudrate of
14.7 kBd

Standard SyncHBreak-Field
o [with 13 Dominant Bits & 19.2
" |kBd zent by the LIN-Mastar
using UARTE-features

UARTS - baudrate-prescaler-settings to generate SHE-Fields, depending on LIN-BR - ABU-CT - LaschewskiR - YW LAN-Support - March 18th, 2003

Resulting Resulting
Bit-Time 108t - Settings Real calc
Baudrate (haud Clock (MHz) Bit-Time (usec) 1 UART-Frame UART fx-clock BRGC -k Sefting CHSRE SHB-Bit-Times Bit-Time (usec) baudrate Elaudrate Error %
19200 10000000 52,08333333 520,833 5000000 130 1 Z
5000000 169 1 13 E77,083 14769 14769,231 0,00156
5000000 1582 1 14 729,167 13714 15714,286 0,00205
5000000 185 1 15 7a1 250 128500 1:2800,000 0,00000
5000000 208 1 16 833,333 12000 12000,000 0,00000
5000000 221 1 7 885,417 11294 11294118 0,00104
5000000 234 1 18 937,500 10667 10666 ,667 0,00625
5000000 247 1 19 989,583 10105 10105,263 0,00260
2500000 130 2 20 1041 66T 9800 900,000 0,00000

Proceedings: For Normal Operating ,
the UART-Baudrate is set to 19200 bd
using CKSRE=1 and BRGC = k = 130;
Following this, the resulting operating

baudrate is 19230 B bd

The workaround reguires new
settings to generate the amount of
BitTimes, required for the correct SHE-
Field length. Depending on the Bit-
Time gathered by the LIN-Bus
baudrate of 19200 bd resp. 52,053
psec, the SHEBE Bit-Times for 13..20 Bit
are re-calculated. These timings are
divided by 10, so the baudrate far a
standard UART-Frame-data can be
calculated. The SHE can be sent now
using standard UART-data with a lower
baudrate, because the LIN-bus is
theoretically running with the old
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2. Revision history
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Initial version

1st Revision March 18th, 2003 This document
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