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ABSTRACT

This application note describes how to automatically detect the position of the slave nodes on the LIN bus
and assign a unique ID to each device.
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Existing Techniques

Typically, one byte from the user EEPROM space is reserved for the device (slave node) ID, when the
slaves are connected serially through the LIN pin. Each device on the LIN bus has a unique ID so that the
LIN master can communicate with the device exclusively when required. The unique ID is not required if
each slave device is connected back to the ECU or BCM with a unique connection (star connection).
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Figure 1. 3-Wire Connection

In a simple 3-wire connection (VPWR,GND,LIN) as shown in Figure 1, auto-addressing is not possible.
Therefore the manufacturer must physically program each device to a unique ID depending on the
position of the device.
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Figure 2. Daisy Chain Configuration

One way to achieve auto addressing is create a daisy chain on the LIN bus by an adding an external
switch controlled to either GPIO1 or GPIO2 as shown in Figure 2. This method adds an additional wire,
making it a 4-wire solution (VPWR, GND, LIN_IN, LIN_OUT). One drawback of this method is that it
makes the LIN bus asymmetrical because of the additional series resistance of the switch (adding data
interpretation challenges because of different timing depending on the slave position). Another major
drawback of this method is that a fault in any of the slave devices or connections will render the rest of the
devices on the daisy chain nonfunctional.
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1.1 TI Proposal (Additional Daisy Chain Wire)
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Figure 3. Additional Daisy Chain Wire

In this approach, a daisy chain is added that is dedicated for auto addressing and can be connected to the
RX and TX pins of PGA450-Q1 (or GPIO1 and GPIO2 pins). This connection essentially becomes a 5-
wire interface (VPWR, GND, LIN, SNPD_IN, SNPD_OUT). The ECU side of SNPD_IN wire is grounded.
All the communication occurs through the LIN line including the slave addresses that must be assigned
during auto addressing. The SNPD_IN and SNPD_OUT lines do not switch and can be considered
entirely as DC signals.

During auto addressing, the master sends a transmission on the LIN bus with the first slave device
identification. The slave that senses that its RX pin is low accepts that ID and burns it into the EEPROM
space that is reserved for ID. Then the slave device drives the TX pin to GND.

This is followed by a master LIN transmission on the LIN bus with second slave device identification. The
second slave picks up this ID as it senses that its RX pin is low. This procedure is followed until all the
slaves are identified by the master.

While this method adds an additional wire, it overcomes both the drawbacks of the LIN daisy chain
method, namely the following:

1. The LIN bus is symmetrical, so all the slave nodes are exposed to the same timing.

2. Afault on any slave device does not affect the rest of the slave devices because the LIN bus is directly
tied to each slave device.

NOTE: The user may need to add external components for ESD > 4-kV HBM on the SNPD_IN and
SNPD_OUT pins (suggested values are as follows: 10-kQ resistor with 10-uF capacitor with
an optional 5-V Zener diode).
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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