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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment,
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles in the
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/TC 22, Road vehicles, Subcommittee SC 31, Electrical
and electronic equipment.

Alist of all parts in the ISO 17987 series can be found on the ISO website.
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Introduction

The LIN protocol as proposed is an automotive focused low-speed universal asynchronous receiver
transmitter (UART)-based network. Some of the key characteristics of the Local Interconnect Network
(LIN) protocol are signal-based communication, schedule table-based frame transfer, master/slave
communication with error detection, node configuration and diagnostic service transportation.

The LIN protocol is for low-cost automotive control applications, for example, door module and air
condition systems. It serves as a communication infrastructure for low-speed control applications in
vehicles by providing

— signal-based communication to exchange information between applications in different nodes,
— Dbitrate support from 1 kbit/s to 20 kbit/s,

— deterministic schedule table-based frame communication,

— network management that wakes up and puts the LIN cluster into sleep mode in a controlled manner,
— status management that provides error handling and error signalling,

— transport layer that allows large amount of data to be transported (such as diagnostic services),
— specification of how to handle diagnostic services,

— electrical physical layer specifications,

— node description language describing properties of slave nodes,

— network description file describing behaviour of communication, and

— application programmer’s interface.

ISO 17987 (all parts) is based on the open systems interconnection (OSI) basic reference model as
specified in ISO/IEC 7498-1 which structures communication systems into seven layers.

The OSI model structures data communication into seven layers called (top down) application layer
(layer 7), presentation layer, session layer, transport layer, network layer, data link layer and physical layer
(layer 1). A subset of these layers is used in ISO 17987 (all parts).

ISO 17987 (all parts) distinguishes between the services provided by a layer to the layer above it and
the protocol used by the layer to send a message between the peer entities of that layer. The reason for
this distinction is to make the services, especially the application layer services and the transport layer
services, reusable also for other types of networks than LIN. In this way, the protocol is hidden from the
service user and it is possible to change the protocol if special system requirements demand it.

ISO 17987 (all parts) provides all documents and references required to support the implementation of
the requirements related to the following:

— ISO 17987-1: This part provides an overview of the ISO 17987 (all parts) and structure along
with the use case definitions and a common set of resources (definitions, references) for use by all
subsequent parts.

— IS0 17987-2: This part specifies the requirements related to the transport protocol and the network
layer requirements to transport the PDU of a message between LIN nodes.

— IS0 17987-3: This part specifies the requirements for implementations of the LIN protocol on the
logical level of abstraction. Hardware related properties are hidden in the defined constraints.

— ISO 17987-4: This part specifies the requirements for implementations of active hardware
components which are necessary to interconnect the protocol implementation.
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— ISO/TR 17987-5: This part specifies the LIN application programmers interface (API) and the
node configuration and identification services. The node configuration and identification services
are specified in the API and define how a slave node is configured and how a slave node uses the
identification service.

— IS0 17987-6: This part specifies tests to check the conformance of the LIN protocol implementation
according to ISO 17987-2 and ISO 17987-3. This comprises tests for the data link layer, the network
layer and the transport layer.

— SO 17987-7: This part specifies tests to check the conformance of the LIN electrical physical layer
implementation (logical level of abstraction) according to ISO 17987-4.
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INTERNATIONAL STANDARD ISO 17987-7:2016(E)

Road vehicles — Local Interconnect Network (LIN) —

Part 7:
Electrical Physical Layer (EPL) conformance test
specification

1 Scope

This document specifies the conformance test for the electrical physical layer (EPL) of the LIN
communications system. It is part of this document to define a test that considers ISO 9646 and
ISO 17987-4.

The purpose of this document is to provide a standardized way to verify whether a LIN bus driver is
compliant to ISO 17987-4. The primary motivation is to ensure a level of interoperability of LIN bus
drivers from different sources in a system environment.

This document provides all the necessary technical information to ensure that test results are
consistent even on different test systems, provided that the particular test suite and the test system are
compliant to the content of this document.

2 Normative references

The following documents are referred to in text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 17987-4:2016, Road vehicles — Local Interconnect Network (LIN) — Part 4: Electrical Physical Layer
(EPL) specification 12V/24V

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the terms and definitions in ISO 17987-4 and ISO 17987-6 apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e ISO Online browsing platform: available at http://www.iso.org/obp

NOTE This also includes the device classification of ISO 17987-6:2016, 5.6 into class A/B/C for the different
ECU and transceiver types.

3.2 Symbols

% Percentage
us Microsecond
C1/2 capacitance
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CcoMMON capacitance in the communication line

C'LINE line capacitance

Cgus total bus capacitance

CMASTER capacitance of master node

CREF reference capacitance

CrxD RXD capacitance (LIN receiver, RXD capacitive load condition)
CSLAVE capacitance of slave node

€ mathematical symbol: replacement for “is an element of”
d2vy/dt2 second derivative of Voltage (Volt2 per second?)

di/dt instantaneous rate of current change (amps per second)
D1/2 diode

Dser int serial internal diode at transceiver IC

Dser master ~ serial master diode

Frs test system bit rate
Igus current into the ECU bus line
IBUS LIM current limitation for driver dominant state driver on Vgys = VBAT max into ECU bus line

IBus No_BaT current at ECU bus line when Vpar is disconnected
IBus No_gNp  current at ECU bus line when Vgnp Ecu is disconnected

IBUS_PAS dom current at ECU bus line when driver off (passive) at dominant LIN-bus-level
(12 V LIN devices: Vgys = 0 Vand Vgat = 12 V; 24 V LIN devices: Vgys = 0 V and
Vgar =24 V)

IBus pas rec  current at ECU bus line when driver off (passive) at recessive LIN-bus-level
(12 V LIN devices: 8 V< VpaT <18 V; 8 V< Vpys < 18 V; Vgys = VBAT;
24 V LIN devices: 16 V< VpaT <36 V; 16 V< Vys < 36 V; Vpys = VaT)

kQ kilo ohm
kbit/s kilo bit per second
LENRBys total length of bus line
LINBys LIN network
ms millisecond
nF nano farad
pF pico farad
pF/m pico farad per meter (line capacitance)
Documents
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R1/2
Rcommon

RBus

RREF
Rmaster
Rpull_up
Rslave

tBFsS

tBIT

tEBS

trx_pd
trx_sym
tLBS
trx_pdf(1)
tI‘x_pdf(Z)
trx_pdr(1)
trx_pdr(2)
tsr
THDom(max)
THDom(min)
THRec(max)
THRec(min)
\'%

VANODE
VBar
VBATTERY
VBs1/2
VBus
VBUS_CNT
VBUS_dom

VBUS_reC

© ISO 2016 - All rights reserved
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resistor
resistor in the communication line

total bus-resistor including all slave and master resistors
RBus = RMaster||Rslave1||Rslave2||to]||RslaveN

reference resistor

master resistor

pull-up resistor

slave resistor

byte field synchronization time

basic bit times

earliest bit sample time

propagation delay of receiver

symmetry of receiver propagation delay rising edge propagation delay of receiver

latest bit sample time

propagation delay time of receiving node 1 at falling (recessive to dominant) LIN bus edge
propagation delay time of receiving node 2 at falling (recessive to dominant) LIN bus edge
propagation delay time of receiving node 1 at rising (dominant to recessive) LIN bus edge
propagation delay time of receiving node 2 at rising (dominant to recessive) LIN bus edge
sample window repetition time

maximum dominant threshold of receiving node (volt)

minimum dominant threshold of receiving node (volt)

maximum recessive threshold of receiving node (volt)

minimum recessive threshold of receiving node (volt)

voltage

voltage at the anode of the diode

voltage across the ECU supply connectors

voltage across the vehicle battery connectors

battery shift

voltage on the LIN bus

centre point of receiver threshold

receiver dominant voltage

receiver recessive voltage
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VCATHODE voltage at the cathode of the diode

Vee1/2 positive power supply voltage (e.g. 5 V)
V1,2 voltage at diode between anode and cathode
VDom dominant voltage

VGND1/2 ground shift

VGND_BATTERY battery ground voltage

VGND_ECU voltage on the local ECU ground connector with respect to vehicle battery ground con-
nector (VGND_BATTERY)

Vuys receiver hysteresis voltage

ViuT voltage at IUT supply pins

Vps1/2 voltage at remote power supply no. 1/no. 2
VRec recessive voltage

VserDiode voltage drop at the serial diodes

Vshift BAT battery shift

Vshift_Differencedifference between battery shift and GND shift
Vshift. gNp  GND shift

Vsup voltage at transceiver supply pins

Vsup NoN op Vvoltage which the device is not destroyed; no guarantee of correct operation

Vth_dom receiver threshold voltage of the recessive to dominant LIN bus edge
Vih_rec receiver threshold voltage of the dominant to recessive LIN bus edge
AF/FNom deviation from nominal bit rate

T time constant

Q ohm

3.3 Abbreviated terms

AC alternate current

API application programmers interface
ASIC  application specific integrated circuit
BFS byte field synchronization

DC direct current

EBS earliest bit sample

EMC electromagnetic compatibility
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EMI
EPL
ESD
GND
IUT
LBS
Max.
Min.
no.
0SI
PDU
RC
RX
RXD
SBC
SR
TRX
TX
TXD
Typ
UART

electromagnetic interference
electrical physical layer
electrostatic discharge
ground

implementation under test
latest bit sample

maximum

minimum

number

open systems interconnection
protocol data unit

RC time constant t (t = Cgys x Rpys)
RX pin of the transceiver
receive data

system basis chip

sample window repetition
transceiver

TX pin of the transceiver
transmit data

typical

universal asynchronous receiver transmitter

4 Conventions

ISO 17987-7:2016(E)

ISO 17987 (all parts) is based on the conventions specified in the OSI Service Conventions
(ISO/IEC 10731) as they apply for physical layer, data link layer, network and transport protocol and
diagnostic services.

5 EPL 12 V LIN devices with RX and TX access

This clause addresses class A and class B devices.

5.1 Test specification overview

5.1.1 Test case organization

The intention of each test case is described at first, with a short textual explanation. Before tests are

executed, the test system shall be set to its initial state as described in 5.2.
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The test procedure and the expected results are described in the form of a chart for each test case.
Table 1 is a typical test description and defines the test case organization.

Table 1 — Test case organization

IUT node as

Class A/B/C device as master
or slave or both

Corresponding test number TC x, TC y, where x, y are the
test case number

Initial state

Parameters:

Number of nodes

Number of node in the test implementation

Bus loads

In order to simulate a LIN network

Operational conditions:

IUT mode

Operation mode for the IUT (e.g. normal mode, low power
mode, ...).

TX signal

State of TX pin at the beginning of the test.

RX signal

Logical output voltages of the Rx pin corresponding to
recessive/dominant level at the LIN pin are taken from the
datasheet of the IUT.

Vat, Vsup, ViuT, Ve, Vpsiy2,

Value in volt

VBus

Failure In order to set failure at

GND Shift Value in volt
Test steps Describe the test stages.
Response Describe the result expected in order to decide if the test passed or failed.
Reference Corresponding number in ISO 17987-4.

IUT may be a master or slave ECU or an individual transceiver chip. The RX, TX and Vsyp signals shall
be accessible for proper test execution. It is recommended to test with RX/TX access, if not possible,
testing according the specification without RX/TX access (see Clause 6) is accepted. Depending on the
type of IUT, the supply voltage is VgaT for ECU or Vgyp for a chip, referred to as Viyr in this description.

5.1.2 Measurement and signal generation requirements

Table 2 defines the requirements in measurement and signal generation.

Table 2 — Measurement and signal generation requirements

Signal generation: Rise/Fall time <20 ns (square wave)
<40 ns (triangle)
Frequency 20 ppm
Jitter <25ns
Signal measurement: Dynamic signals: Oscilloscope 100 MHz rise time <3,5 ns
Static signals: DC voltage 0,5%
DC current 0,6 %
Resistance 0,5%
Power Supply Resolution 10 mV/1 mA
(Vear, Vsup, Viut, Ve, Vesiyz, Accuracy 0,2 % of value
VBus)
Documents
6 ©150 2016 - All righe resemved o 19 HUP

Full document details: ISO 17987-7-2016


http://avadocuments2026.com/doc/iso-17987-7-2016
http://avadocuments2026.com/doc/iso-17987-7-2016

ISO 17987-7:2016(E)

5.2 Operational conditions — Calibration

5.2.1 Electrical input/output, LIN protocol

The initial configuration for each test case is defined here. Any requirements for individual tests are
specified with the test case.

Table 3 defines the initial state of electrical input/output.

Table 3 — Initial state of electrical input/output

Parameters:

Number of nodes 1

Bus loads —

Operational conditions:

Initial state |IUT mode Set to normal/active mode
TX signal Recessive
VgaT, Vsup, Viut, Vee, Vesi/2, VBus Specified for each test
Failure No failure
GND shift ov

5.2.2 [EPL-CT 1] Operating voltage range

This test shall ensure the correct operation in the valid supply voltage ranges, by correct reception of
dominant bits. The IUT is therefore supplied with an increasing/decreasing voltage ramp.

Figure 1 shows the test configuration of the test system “Operating voltage range with RX and TX
access”.

Remote-Controlled
Power Supply
Vps

4 |

Viut: [Vsup / VBarl

Implementation

Under Test
LIN —®— Pulse Generator

GND
T 1

Measurement —

£

Figure 1 — Test system: Operating voltage range with RX and TX access

Table 4 defines the test system “Operating voltage range with RX and TX access”.
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Table 4 — Test system: Operating voltage range with RX and TX access

IUT node as

Class A device

Class B device as master or slave [EPL-CT 1].1, [EPL-CT 1].2

Initial state

Operational conditions:

Viut: [Vsup/VBat] Table 5

Test steps

shall be in operational/active mode

A voltage ramp is set on the Vsyp/Vpar as defined in Table 5. The LIN signal is driven with
a 10 kHz rectangular signal with a duty cycle of 50 % and a voltage swing of 18 V. The IUT

Response

voltage) is allowed (see Figure 2).

The RX pin of the IUT shall show the 10 kHz signal. A maximum deviation of 10 % (time,

Reference

ISO 17987-4:2016, Table 10, Param 9, Param 10

Figure 2 shows the RX response of the test system “Operating voltage range”.

trigger point
l At=%10 % tgir (5 ps at 20 kbit/s)

S

N

NN
DA NNNANAN

2xtgrr (100 ps at 20 kbit/s)

Figure 2 — RX response of test system: Operating voltage range

Table 5 defines the test cases for “Operating voltage ramp”.

Table 5 — Test cases: Operating voltage ramp

EPL-CT-TC Viut range: [Vsyp range/Vpar range] Signal ramp
[EPL-CT 1].1 |[70Vto 18 V]/[8,0 Vto 18 V] 0,1V/s
[EPL-CT 1].2 ([18Vto 7,0 V]/[18 Vt0 8,0 V] 0,1V/s

5.2.3 Threshold voltages

5.2.3.1 General

This group of tests checks whether the receiver threshold voltages of the IUT are implemented correctly
within the entire specified operating supply voltage range. The LIN bus voltage is driven with a voltage
ramp checking the entire dominant and recessive signal area with respect to the applied supply voltage.
In 5.2.3.2 and 5.2.3.3, the signal shall stay continuously on recessive or dominant level depending on

the test case. In 5.2.3.4, the RX output transition is detected. Figure 3 shows the triangle signal on the

LIN bus.
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Figure 3 — Triangle signal on the LIN bus

5.2.3.2 [EPL-CT 2] IUT as receiver: Vsyp at Vgys_dom (down)

Figure 4 shows the test configuration of the test system “IUT as receiver Vsyp at VBuys_dom (down)”.

Remote Controlled
Power Supply

Vps
1

ViuT: [Vsupl

Implementation
RX Under Test
TX LIN—@— Pulse Generator

GND
T 1

Measurement

£

Figure 4 — Test system: IUT as receiver Vsyp at Vgys_dom (down)

Table 6 defines the test system “IUT as receiver Vsyp at VBus_dom (down)”.
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Table 6 — Test system: IUT as receiver Vsyp at Vpys_dom (down)

IUT node as Class A device [EPL-CT 2].1, [EPL-CT 2].2, [EPL-CT 2].3
Initial state Operational conditions:
Viut: [Vsup] Table 7
Test steps A triangle signal with f = 20 Hz and symmetry of 50 % is set on the LIN Bus (see Figure 3).
Response The IUT shall generate a dominant or recessive value on RX as defined on Table 7 during
the falling slope of the triangle signal.
Reference I1SO 17987-4:2016, Table 10, Param 17, Param 18
ISO 17987-4:2016, Figure 4

Table 7 defines the test cases for the falling slope of the triangle signal on the LIN bus.

Table 7 — Test cases: Falling slope of the triangle signal on the LIN bus

EPL-CT-TC Viut: [Vsup] Signal range Expected RX signal
[18 Vto 4,2 V] Recessive
[EPL-CT 2].1 7V -
[2,8Vto-1,05V] Dominant
[18Vt08,4V] Recessive
[EPL-CT 2].2 14V -
[5,6 Vto-2,1V] Dominant
[20,7 Vto0 10,8 V] Recessive
[EPL-CT 2].3 18V -
[7,2Vto-2,7V] Dominant

5.2.3.3 [EPL-CT 3] IUT as receiver: Vsyp at VBuys rec (up)

Figure 5 shows the test configuration of the test system “IUT as receiver Vsyp at VBus_rec (up)”.

Remote Controlled
Power Supply

Vps
1

Viut: [Vsupl

Implementation
Rx Under Test
T LIN|—@—] Pulse Generator

GND
T 1

Measurement

1

Figure 5 — Test system: IUT as receiver Vsyp at Vgys_rec (up)

Table 8 defines the test system “IUT as receiver Vsyp at VBus rec (up)”.
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Table 8 — Test system: IUT as receiver Vsyp at Vgys_rec (up)

IUT node as

Class A device

[EPL-CT 3].1, [EPL-CT 3].2, [EPL-CT 3].3

Initial state

Operational conditions:

ViuT: [Vsupl

Table 9

ISO 17987-4:2016, Figure 4

Test steps A triangle signal with f = 20 Hz and symmetry of 50 % is set on the LIN Bus (see Figure 3).

Response The IUT shall generate a dominant or recessive value on RX as defined on Table 9 during
the rising slope of the triangle signal.

Reference ISO 17987-4:2016, Table 10, Param 17, Param 18

Table 9 defines the test cases for the rising slope of the triangle signal on the LIN bus.

Table 9 — Test cases: Rising slope of the triangle signal on the LIN bus

EPL-CT-TC Viut: [Vsup] Signal range Expected RX signal
[-1,05Vto 2,8 V] Dominant
[EPL-CT 3].1 7V .
[4,2Vto 18 V] Recessive
[-2,1Vto5,2V] Dominant
[EPL-CT 3].2 14V -
[78Vto18V] Recessive
[-2,7 Vto 7,2 V] Dominant
[EPL-CT 3].3 18V -
[10,8 Vto 20,7 V] Recessive
5.2.3.4 [EPL-CT 4] IUT as receiver: Vsyp at Vgys

This test shall verify the symmetry of the receiver thresholds. For this purpose a voltage ramp on Vgys
shows the required threshold values.

Figure 6 shows the test configuration of the test system “IUT as receiver Vsyp at Vpys”.

Remote Controlled
Power Supply

Vps
1

ViuT: [Vsupl

Implementation
RX Under Test

TX LIN

GND

L

Measurement

Pulse Generator

1

£

Figure 6 — Test system: IUT as receiver Vsyp at Vys

Table 10 defines the test system “IUT as receiver Vsyp at Vpys”.
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Table 10 — Test system: IUT as receiver Vsyp at Vgys

IUT node as Class A device [EPL-CT 4].1, [EPL-CT 4].2, [EPL-CT 4].3
Initial state Operational conditions:
Viut: [Vsup] Table 11
Test steps A triangle signal with f = 20 Hz and symmetry of 50 % is set on the LIN Bus (see Figure 3).
Response The RX output of the IUT shall switch from dominant to recessive when the LIN bus

voltage ramps up and it shall switch from recessive to dominant when the LIN bus voltage
ramps down.

The RX output transition shall meet the following conditions:
— VBUs_cNT = (Vih_dom + Vth_rec)/2 in the range of (0,475 to 0,525) x Vsyp

— VHyYs = Vih_rec ~Vth_dom shall be less than 0,175 x Vsyp
Reference ISO 17987-4:2016, Table 10, Param 19, Param 20

Table 11 defines the test cases for “IUT as receiver Vsyp at Vgys”.

Table 11 — Test cases: IUT as receiver Vsyp at Vgys

EPL-CT-TC ViuT: [Vsup] |Signal range

[-1,05V to 8,05 V] up
[EPL-CT 4].1 7V

[8,05Vto-1,05V] down

[-2,1Vto 16,1 V] up
[EPL-CT 4].2 14V

[16,1V to -2,1 V] down

[-2,7 V to 20,7 V] up
[EPL-CT 4].3 18V

[20,7 Vto -2,7 V] down

5.2.4 [EPL-CT 5] Variation of Vsyp NON OP

Variation of Vsyp Non_op shall be checked within this test, whether the IUT influences the bus during
under voltage and over voltage conditions.

Figure 7 shows the test configuration of the test system “Variation of Vsyp noN_op”.

Remote Controlled Remote Controlled
Power Supply 1 Power Supply 2
Vps1 Vps2

£ 4
Viur: [Vsup / Viarl
Implementation
Under Test
RX LIN
TX
GND
—L Measurement
€1
Figure 7 — Test system: Variation of Vsyp NoN_oP
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Table 12 defines the test system “Variation of Vsyp NoN_opP”-
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Table 12 — Test system: Variation of Vsyp NoN_oP

IUT node as Class B device as master [EPL-CT 5].1
Class B device as slave [EPL-CT 5].2
Class A device [EPL-CT 5].3
Initial state Operational conditions:
Viut: [Vsup/VBart] ViuT Signal with a 1 V/s ramp in the range see Table 13
ViuT; Vps2 See Table 13
Bus load See Table 13
Test steps Avoltage ramp (up and down) is set on ViyT1. The stimulus stays for t=30 sat ViyT1 =40 V. The

TX signal shall be left open if an internal pull-up is provided or applied with a recessive level.

Response No dominant state on LIN shall occur.

The IUT shall not be destroyed during the test.

recessive voltage.

The afterward recessive voltage shall have a maximum deviation of +5 % from the before

Reference ISO 17987-4:2016, Table 10, Param 11

Table 13 defines the test cases “Variation of Vsyp Non_op”-

Table 13 — Test cases: Variation of Vsyp NoN oP

EPL-CT-TC Viut range: [Vsyp range/Vpar range] Vps2 Bus load

[EPL-CT 5].1 [-0,3Vto8V],[18Vto40V] 18V 60 k + diode (1N4148)
[EPL-CT 5].2 [-0,3Vto8V],[18Vto40V] 18V 1,1 k + diode (1N4148)
[EPL-CT 5].3 [-0,3Vto7V],[18Vto40V] 18V 1,1 k + diode (1N4148)

5.2.5 Igysunder several conditions

5.2.5.1 [EPL-CT 6] Igys_Lim at dominant state (driver on)

This test checks the drive capability of the output stage. A LIN driver shall pull the LIN bus below a
certain voltage according to the LIN standard. The current limitation is measured indirectly.

Figure 8 shows the test configuration of the test system “Igys_rim at dominant state (driver on)”.
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Remote Controlled
Power Supply
Vps

— ¢

Viur: [Vsup / Vaarl

Implementation

RX Under Test o Ipus RmEas

— TX

Pulse Generator
GND

L €L

Measurement

4

Figure 8 — Test system: Igys 1M at dominant state (driver on)

Table 14 defines the test system “Igys 1M at dominant state (driver on)”.

Table 14 — Test system: Igys_1.iv at dominant state (driver on)

IUT node as Class B device as master [EPL-CT 6].1
Class B device as slave

Class A device

Initial state Operational conditions:
Viut: [Vsup/VBart] See Table 15

RMEAS

Test steps The LIN pin is connected via RMgas to ViyT. The TX signal is driven with a rectangular
signal (T = 10 ms) with a duty cycle of 50 %.

Response LIN shall show the rectangular signal.

The dominant state bus level shall be lower than TH_DOM = 0,251 x ViyT = 4,518 V for
transceiver.

The dominant state bus level shall be lower than TH_DOM = 0,251 x (Vjyr-1V) =4,267V
for ECU’s.

Reference ISO 17987-4:2016, Table 10, Param 12

Table 15 defines the test cases “Igys_Lim at dominant state (driver on)”.

Table 15 — Test cases: Igys_1.iM at dominant state (driver on)

EPL-CT-TC ViuT: [Vsup/VBaT] |RMEAS
[EPL-CT 6].1 |18V 440 Q (0,1 %)

5.2.5.2 [EPL-CT 7] Igus_pas dom: IUT in recessive state: Vgys=0V

This test case is intended to test the input leakage current Igys pas dom into a node during dominant
state of the LIN bus.

Figure 9 shows the test configuration of the test system “Igys_pas dom IUT in recessive state Vgys=0V".
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Figure 9 — Test system: Igys pas dom IUT in recessive state Vgys=0V

Table 16 defines the test system “Igys_pas_dom IUT in recessive state Vgys =0 V.

Table 16 — Test system: Igys_pas_dom IUT in recessive state Vgys =0V

IUT node as

Class A device

Class B device as slave

[EPL-CT 7].1

Initial state

Operational conditions:

Viut: [Vsup/VBartl

See Table 17

RMEAS
Test steps The TX signal is set recessive.
Response The maximum value of voltage drop shall be higher than -500 mV.
Reference ISO 17987-4:2016, Table 10, Param 13

Table 17 defines the test cases “Igys_pas_dom IUT in recessive state Vgys =0 V".

Table 17 — Test cases: Igys_pas_dom IUT in recessive state Vgys =0V

EPL-CT-TC Viut: [Vsup/VBat] |RMmEAs
[EPL-CT 7].1 12V 499 Q (0,1 %)
5.2.5.3 [EPL-CT 8] Igus_pas rec: IUT in recessive state: Vsyp = 7,0 V with variation of Vgys € [8,0 V

to 18 V]

This test checks whether there is a diode implementation within the termination path of the IUT. The
reverse current should be limited to Igys_pas_rec(max) from the LIN wire into the IUT even if Vpys is
higher than the IUTs supply voltage ViyT.

Figure 10 shows the test configuration of the test system “Igys_pas rec IUT in recessive state”.
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Remote Controlled Remote Controlled
Power Supply 1 Power Supply 2
Vps1 Vps2
L 1
Viur: [Vsup / Veartl
Implementation I R
RX Under Test i BUS MEAS
TX
GND
Measurement
4

Figure 10 — Test system: Igys pas_rec IUT in recessive state

Table 18 defines the test system “Igys_pas rec IUT in recessive state”.

Table 18 — Test system: Igys_pas rec IUT in recessive state

IUT node as Class B device as master [EPL-CT 8].1
Class B device as slave

Class A device

Initial State Operational conditions:
Viut: [Vsup/VBat] See Table 19
RMEAS
Test steps Vpsz = Signal with a 2 V/s ramp in the range [8 V to 18 V] up and down.
The TX signal is set recessive.
Response The maximum value of voltage drop shall be less than or equal to 20 mV.
Reference [SO 17987-4:2016, Table 10, Param 14

Table 19 defines the test cases “Igys_pas_rec [UT in recessive state”.

Table 19 — Test cases: Igys_pas rec IUT in recessive state

EPL-CT-TC Viut: [Vsup/Vear] |RMmEAs
[EPL-CT 8].1 70V/80V  |1000Q (0,1 %)

5.2.6 Slope control

5.2.6.1 Purpose

The purpose of this test is to check the duty cycle of the driver stage.

5.2.6.2 [EPL-CT 9] Measuring the duty cycle at 10,417 kbit/s — IUT as transmitter

Figure 11 shows the test configuration of the test system “Slope control”.
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Remote Controlled

Remote Controlled

Pulse Generator

4

Power Supply 1 Power Supply 2
Vps1 VPSZ
L L
Viur: [Vsup / Vearl Rgus
Implementation
Under Test
LIN
C
RX T BUS
TX GND
Measurement
1

Figure 11 — Test system: Slope control

Table 20 defines the test system “Slope control”.

Table 20 — Test system: Slope control

IUT node as

Class A device

Class B device as master or slave

[EPL-CT 9].1 to [EPL-CT 9].18

Initial state

Operational conditions:

Bus loads

Vps2

ViuT: [Vsup/VBar]

See Table 21
See Table 21
See Table 21

Test steps

TXD is driven with a rectangular signal (T = 192 ps) with a duty cycle of 50 %.
TXD slope time <500 ns, 100 % voltage swing.

Response

The measured duty cycle D3 shall be greater or equal than 0,417 for Vsyp = [7,0 Vto 18 V],
the measured duty cycle D4 shall be less than or equal to 0,590 for Vsyp =[7,6 Vto 18 V]. If
Vsup is not accessible, then Vgar - 0,7 V shall be used for calculation of the duty cycle.

Reference

ISO 17987-4:2016, Table 12, Param 29, Param 30
ISO 17987-4:2016, Figure 5

Table 21 defines the test cases “Slope control”.

Table 21 — Test cases: Slope control

© ISO 2016 - All rights reserved
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ViuT: [Vsup/VBAT Vps2 Bus loads Duty cycle
EPL-CT-TC @D ™ | @83 (Chus; Rsus) D3 Min. | D4 Max.
[EPL-CT 9].1 7,0V/8,0 V 60V |1nF(1%);1ka (0,1 %) 0,417 —
[EPL-CT 9].2 7,0 V/8,0 V 6,6V |1nF(1%);1kQ (0,1 %) 0,417 —_
[EPL-CT 9].3 7,0 V/8,0V 6,0V |6,8nF (1%); 660 Q (0,1 %) 0,417 —
[EPL-CT 9].4 7,0 V/8,0V 6,6V |6,8nF (1%); 660 Q (0,1 %) 0,417 —
EPL-CT 9].5 7,0 V/8,0V 6,0V |10 nF (1 %); 500 Q (0,1 9 0,41 —
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Table 21 (continued)

ViuT: [Vsup/VBAT Vps2 Bus loads Duty cycle
EpLeTTe @D | e (Caus; Reus) D3 Min. | D4Max.

[EPL-CT 9].6 7,0 V/8,0V 6,6V |10 nF (1 %); 500 Q (0,1 %) 0,417 —

[EPL-CT 9].7 7,6 V/8,6 V 6,6V |1nF (1%);1kQ(0,1%) 0,417 0,590
[EPL-CT 9].8 7,6V/8,6 V 7,2V |1nF (1 %); 1kQ (0,1 %) 0,417 0,590
[EPL-CT 9].9 7,6V/8,6V 6,6V 16,8nF (1 %); 660 Q (0,1 %) 0,417 0,590
[EPL-CT 9].10 7,6 V/8,6 V 72V |6,8nF (1 %); 660 Q (0,1 %) 0,417 0,590
[EPL-CT 9].11 7,6 V/8,6 V 6,6V |10 nF (1 %); 500 Q (0,1 %) 0,417 0,590
[EPL-CT 9].12 7,6 V/8,6 V 7,2V |10 nF (1 %); 500 Q (0,1 %) 0,417 0,590
[EPL-CT 9].13 18V/18,6 V 170V |1 nF (1 %); 1kQ (0,1 %) 0,417 0,590
[EPL-CT 9].14 18V/18,6 V 17,6 V. |1 nF (1 %); 1kQ (0,1 %) 0,417 0,590
[EPL-CT 9].15 18V/18,6 V 17,0V 6,8 nF (1 %); 660 Q (0,1 %) 0,417 0,590
[EPL-CT 9].16 18V/18,6 V 17,6V |6,8nF (1 %); 660 Q (0,1 %) 0,417 0,590
[EPL-CT 9].17 18V/18,6 V 170V {10 nF (1 %); 500 Q (0,1 %) 0,417 0,590
[EPL-CT 9].18 18V/18,6 V 176 V{10 nF (1 %); 500 Q (0,1 %) 0,417 0,590

5.2.6.3 [EPL-CT 10] Measuring the duty cycle at 20,0 kbit/s — IUT as transmitter

Figure 12 shows the test configuration of the test system “Measuring the duty cycle”.

Remote Controlled Remote Controlled

Power Supply 1 Power Supply 2
Vp51 VPSZ
1 £
Viur: [Vsup / Vearl Rgus
Implementation
Under Test
A t RX nder Tes LIN
ulse Generator C
[ | TX T BUS
GND
£ 1
Measurement
1

Figure 12 — Test system: Measuring the duty cycle

Table 22 defines the test system “Measuring the duty cycle”.
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Table 22 — Test system: Measuring the duty cycle

IUT node as Class B device as master or slave [EPL-CT 10].1 to [EPL-CT 10].18
Class A device
Initial state Operational conditions:
Bus loads See Table 23
Viut: [Vsup/VBat] See Table 23
Vps2 See Table 23
Test steps TXD is driven with a rectangular signal (T = 100 ps) with a duty cycle of 50 %.

TXD slope time <500 ns, 100 % voltage swing.

Response The measured duty cycle D1 shall be greater or equal than 0,396 for Vsyp = [7,0 V to 18 V],
the measured duty cycle D2 shall be less than or equal to 0,581 for Vsyp = [7,6 V to 18 V].

If Vsyp is not accessible, then VpaT - 0,7 V shall be used for calculation of the duty cycle.
Reference ISO 17987-4:2016, Table 12, Param 27, Param 28

ISO 17987-4:2016, Figure 5

Table 23 defines the test cases “Measuring the duty cycle”.

Table 23 — Test cases: Measuring the duty cycle

ViuT: [Vsup/VBAT Vps2 Bus loads Duty cycle
EpLCTTe @D " esh (Chus; Reus) D1 Min. | D2 Max.
[EPL-CT 10].1 7,0 V/8,0V 6,0V 1nF (1%); 1kQ (0,1 %) 0,396 —
[EPL-CT 10].2 70V/8,0V 6,6V 1 nF (1 %); 1 kQ (0,1 %) 0,396 —
[EPL-CT 10].3 70V/8,0V 6,0V 6,8 nF (1 %); 660 Q (0,1 %) 0,396 —
[EPL-CT 10].4 7,0V/8,0V 6,6V 6,8 nF (1 %); 660 Q (0,1 %) 0,396 —
[EPL-CT 10].5 7,0 V/8,0V 6,0V 10 nF (1 %); 500 Q (0,1 %) 0,396 —
[EPL-CT 10].6 7,0 V/8,0V 6,6V 10 nF (1 %); 500 Q (0,1 %) 0,396 —
[EPL-CT 10].7 7,6V/8,6V 6,6V 1 nF (1 %); 1 kQ (0,1 %) 0,396 0,581
[EPL-CT 10].8 7,6V/8,6V 72V 1 nF (1 %); 1kQ (0,1 %) 0,396 0,581
[EPL-CT 10].9 7,6 V/8,6 V 6,6V 6,8nF (1%); 6600 (0,1%) | 0,396 0,581
[EPL-CT 10].10 7,6 V/8,6 V 72V 6,8nF (1%); 660 0 (0,1%) | 0,396 0,581
[EPL-CT 10].11 7,6 V/8,6 V 6,6V 10 nF (1 %); 500 Q (0,1 %) 0,396 0,581
[EPL-CT 10].12 7,6 V/8,6 V 7,2V 10 nF (1 %); 500 Q (0,1 %) 0,396 0,581
[EPL-CT 10].13 18V/18,6 V 170V 1 nF (1 %); 1kQ (0,1 %) 0,396 0,581
[EPL-CT 10].14 18V/18,6 V 176V 1nF (1%); 1kQ (0,1 %) 0,396 0,581
[EPL-CT 10].15 18V/18,6 V 170V | 6,8nF(1%);660Q(0,1%) | 0,396 0,581
[EPL-CT 10].16 18V/18,6V 176V | 68nF(1%);6600Q(0,1%) | 039 0,581
[EPL-CT 10].17 18V/18,6 V 170V 10 nF (1 %); 500 Q (0,1 %) 0,396 0,581
[EPL-CT 10].18 18V/18,6 V 17,6 V 10 nF (1 %); 500 Q (0,1 %) 0,396 0,581

5.2.7 Propagation delay

5.2.7.1 Overview

The following test checks the receiver’s internal delay and its symmetry. The method for measuring the
values is shown in ISO 17987-4:2016, Figure 5.
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5.2.7.2 [EPL-CT 11] Propagation delay of the receiver

Figure 13 shows the test configuration of the test system “Propagation delay”.

Remote Controlled
Power Supply
Vcc VPS

1

Viur: [Vsuel

Implementation

Under Test
RX LIN [—@— Pulse Generator

Riroap

GND

€1

— Measurement —

1

Figure 13 — Test system: Propagation delay

Table 24 defines the test system “Propagation delay”.

Table 24 — Test system: Propagation delay

IUT node as Class A device [EPL-CT 11].1, [EPL-CT 11].2, [EPL-CT 11].3
Initial state Operational conditions:
RXD C=20pF (5%)
Viut: [Vsup] Rroap = 2,4 kQ (0,1 %): pull-up resistor for “open drain” trans-
ceiver only; see Table 25
Ve Value depends on the tested device (5 V or 3,3V )
Test steps LIN bus is driven with a 10 kHz rectangular signal with a duty cycle of 50 %,

Vpuys starts at Vsyp and ramps down to 0 V within 20 ns and vice versa.

Response The measured time trx_pq shall be less than 6 us.

trx_sym = trx_pdf — trx_pdr Shall be in the range -2 to +2 ps.
Reference ISO 17987-4:2016, Table 14, Param 31, 32

ISO 17987-4:2016, Figure 5

Table 25 defines the test cases “Propagation delay”.

Table 25 — Test cases: Propagation delay

EPL-CT-TC ViuT: [Vsup]
[EPL-CT 11].1 [70V
[EPL-CT 11].2 |14V
[EPL-CT 11].3 |18V
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5.2.8 Supply voltage offset

5.2.8.1 Purpose

The purpose of this test is to check the robustness in case of VgaT and ground shift.

5.2.8.2 GND/Vpar shift test — Dynamic

Figure 14 shows the test configuration of the test system “GND — Vpgar shift test — Dynamic”.

L 4
+ v . v .
()_ VBATTERY Bt () BSz ()
+ [oNoNoNe) +
Vb1 ()_ Vb2 ()_
D1
Viur: [Vsur] R1 Vit [Vsur]
@——— TXD1 LIN1 O LIN2 TXD2
+ R2
()_ Vsie veel RXD1 c RXD1 veez
+ GND GND +
) 5V = 5V
+ +
' Ve i Vennz

Figure 14 — Test system: GND — Vgat shift test — Dynamic

As a concept, the two operating voltages (Vcc and Vsyp) are ground-free and completely decoupled
from each other; and with that, a superposition with each of these voltages with low frequency and
high frequency may be realized independently.

The operating voltages Vcc depends on the specific part (3,3 V or 5 V). However, they may be varied
indirectly through suitable triggering. The two voltages need independent, ground-free direct current
supplies, in order to exclude interconnections.

5.2.8.3 [EPL-CT 12] GND shift test — Dynamic — IUT as a class A device

Table 26 defines the test system “IUT as a class A device”.
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Table 26 — Test system: Dynamic — IUT as a class A device

IUT node as

Class A device

[EPL-CT 12].1

Initial state

Operational conditions:

VBATTERY 92V

VBs1 0,1 x VBATTERY

Vb1 1v

VGND1 0,03 x VBATTERY

VBs2 0,03 x VBATTERY

Vb2 04V

VGND2 [0,5 xsin(2 x x5 xt) +0,5] x 0,1 x VBATTERY

5 Hz sinus signal with offset

€2 20 pF (including input capacitance of oscilloscope)

R2 2,4 kQ (0,1 %): Only for open drain transceiver assembled
Test steps A signal at 10 kHz is set on TXD1.

The test shall be done with R1 =1 kQ (0,1 %) and C1 = 1 nF (1 %).

The test shall be repeated with R1 =500 Q (0,1 %) and C1 = 10 nF (1 %).
Response The duty cycle measured at RXD2 shall be in the range of 0,376 to 0,601

(D1-2pustoD2+ 2 us).
Reference [SO 17987-4:2016, Table 10, Param 23

ISO 17987-4:2016, Table 12, Param 27, 28

5.2.8.4 [EPL-CT 13] GND shift test — Dynamic — IUT as a class A device

Table 27 defines the test system “Dynamic — IUT as a class A device”.
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Table 27 — Test system: Dynamic — IUT as a class A device

IUT node as Class A device [EPL-CT 13].1
Initial state Operational conditions:

VBATTERY 92V

VBs1 0,03 x VBATTERY

Vb1 04V

VGND1 [0,5 xsin(2 x Tx 5 x t) + 0,5] x 0,1 x VBATTERY

5 Hz sinus signal with offset

Ves2 0,1 x VBATTERY

Vb2 1V

VGND2 0,03 x VBATTERY

c2 20 pF (including input capacitance of oscilloscope)

R2 2,4 kQ (0,1 %): Only for open drain transceiver assembled
Test steps A signal at 10 kHz is set on TXD1.

The test shall be done with R1 =1 kQ (0,1 %) and C1 = 1 nF (1 %).

The test shall be repeated with R1 =500 Q (0,1 %) and C1 = 10 nF (1 %).
Response The duty cycle measured at RXD2 shall be in the range of 0,376 to 0,601

(D1-2pustoD2+ 2 us).
Reference [SO 17987-4:2016, Table 10, Param 23

ISO 17987-4:2016, Table 12, Param 27, 28

5.2.8.5 [EPL-CT 14] Vpar shift test — Dynamic — IUT as a class A device

Table 28 defines the test system “Dynamic — IUT as a class A device”.
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Table 28 — Test system: Dynamic — IUT as a class A device

IUT node as

Class A device

[EPL-CT 14].1

Initial state

Operational conditions:

VBATTERY 92V
VBs1 [0,5 xsin(2 x Tt x5 x t) + 0,5] x 0,1 x VBATTERY
5 Hz sinus signal with offset

Vb1 1V

Venp1 0,03 x VBATTERY

Ves2 0,03 x VBATTERY

Vb2 04V

Venpz 0,1 x VBATTERY

€2 20 pF (including input capacitance of oscilloscope)

R2 2,4 kQ (0,1 %): Only for open drain transceiver assembled
Test steps A signal at 10 kHz is set on TXD1.

The test shall be done with R1 =1 kQ (0,1 %) and C1 = 1 nF (1 %).

The test shall be repeated with R1 =500 Q (0,1 %) and C1 = 10 nF (1 %).
Response The duty cycle measured at RXD2 shall be in the range of 0,376 to 0,601

(D1-2pustoD2+ 2 us).
Reference [SO 17987-4:2016, Table 10, Param 22

ISO 17987-4:2016, Table 12, Param 27, 28
5.2.8.6 [EPL-CT 15] Vpar shift test — Dynamic — IUT as a class A device

Table 29 defines the test system “Dynamic — IUT as a class A device.

24

Full document details: ISO 17987-7-2016

Documents

Document Sharing Hub
© ISO 2016 - All rights reserved



http://avadocuments2026.com/doc/iso-17987-7-2016
http://avadocuments2026.com/doc/iso-17987-7-2016

ISO 17987-7:2016(E)

Table 29 — Test system: Dynamic — IUT as a class A device

IUT node as

Class A device

[EPL-CT 15].1

Initial state

Operational conditions:

VBATTERY 92V

VBs1 0,03 x VBATTERY

Vb1 04V

VGND1 0,1 x VBATTERY

VBs2 [0,5 xsin(2 xwx 5xt)+0,5] x 0,1 x VBATTERY

5 Hz sinus signal with offset

Vb2 1V

VGND2 0,03 x VBATTERY

c2 20 pF (including input capacitance of oscilloscope)

R2 2,4 kQ (0,1 %): Only for open drain transceiver assembled
Test steps A signal at 10 kHz is set on TXD1.

The test shall be done with R1 =1 kQ (0,1 %) and C1 = 1 nF (1 %).

The test shall be repeated with R1 =500 Q (0,1 %) and C1 = 10 nF (1 %).
Response The duty cycle measured at RXD2 shall be in the range of 0,376 to 0,601

(D1-2pustoD2+ 2 us).
Reference [SO 17987-4:2016, Table 10, Param 22

ISO 17987-4:2016, Table 12, Param 27, 28
5.2.8.7 [EPL-CT 16] GND shift test — Dynamic — IUT as a class B device

Table 30 defines the test system “IUT as a class B device”.

Table 30 — Test system: Dynamic — IUT as a class B device

IUT node as

Class B device

[EPL-CT 16].1

Initial state

Operational conditions:

ISO 17987-4:2016, Table 12, Param 27, 28

VBATTERY 9,2V

VBs1 0,1 x VBATTERY

VGND1 0,03 x VBATTERY

VBs2 0,03 x VBATTERY

Vb1 ov

Vb2 ov

VGND2 [0,5 xsin(2 x Tx 5 xt) +0,5] x 0,1 x VBATTERY

5 Hz sinus signal with offset

C2 20 pF (including input capacitance of oscilloscope)

R2 2,4k (0,1 %): Only for open drain transceiver assembled
Test steps A signal at 10 kHz is set on TXD1.

The test shall be done with R1 =1kQ (0,1 %) and C1 = 1 nF (1 %).

The test shall be repeated with R1 =500 Q (0,1 %) and C1 = 10 nF (1 %).
Response The duty cycle measured at RXD2 shall be in the range of 0,376 to 0,601

(D1-2pstoD2 + 2 us).
Reference ISO 17987-4:2016, Table 10, Param 23
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5.2.8.8

[EPL-CT 17] GND shift test — Dynamic — IUT as a class B device

Table 31 defines the test system “Dynamic — IUT as a class B device”.

Table 31 — Test system: Dynamic — IUT as a class B device

IUT node as

Class B device

[EPL-CT 17].1

Initial state

Operational conditions:

VBATTERY
VBs1

VGND1

VBs2
VGND2
Vb1
Vb2
Cc2

R2

9,2V

0,03 x VBATTERY

[0,5xsin(2 x Tt x5 xt) +0,5] x 0,1 x VBATTERY

5 Hz sinus signal with offset

0,1 x VBATTERY

0,03 x VBATTERY

ov

ov

20 pF (including input capacitance of oscilloscope)

2,4 kQ (0,1 %): Only for open drain transceiver assembled

Test steps A signal at 10 kHz is set on TXD1.
The test shall be done with R1 =1 kQ (0,1 %) and C1 = 1 nF (1 %).
The test shall be repeated with R1 =500 Q (0,1 %) and C1 = 10 nF (1 %).
Response The duty cycle measured at RXD2 shall be in the range of 0,376 to 0,601
(D1-2pustoD2+ 2 pus).
Reference [SO 17987-4:2016, Table 10, Param 23

ISO 17987-4:2016, Table 12, Param 27, 28

5.2.8.9

[EPL-CT 18] Vpar shift test — Dynamic — IUT as a class B device

Table 32 defines the test system “Dynamic — IUT as a class B device”.
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Table 32 — Test system: Dynamic — IUT as a class B device

ISO 17987-7:2016(E)

IUT node as

Class B device

[EPL-CT 18].1

Initial state

Operational conditions:

VBATTERY
VBs1 sinus voltage with 0,1 x VgaTTERY amplitude and
0,5 x 0,1 x VpaTTERY Offset and a frequency of 5 Hz

Vonp1 0,03 x VBATTERY

Vis2 0,03 x VBATTERY

Vb1

Vb2

VGND2 0,1 x VBATTERY

c2 20 pF (including input capacitance of oscilloscope)

R2 2,4 kQ (0,1 %): Only for open drain transceiver assembled
Test steps A signal at 10 kHz is set on TXD1.

The test shall be done with R1 =1 kQ (0,1 %) and C1 = 1 nF (1 %).

The test shall be repeated with R1 =500 Q (0,1 %) and C1 = 10 nF (1 %).
Response The duty cycle measured at RXD2 shall be in the range of 0,376 to 0,601

(D1-2pustoD2+ 2 us).
Reference ISO 17987-4:2016, Table 10, Param 22

ISO 17987-4:2016, Table 12, Param 27, 28

5.2.8.10 [EPL-CT 19] Vpar shift test — Dynamic — IUT as a class B device

Table 33 defines the test system “Dynamic — IUT as a class B device”.
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Table 33 — Test system: Dynamic — IUT as a class B device

IUT node as

Class B device

[EPL-CT 19].1

Initial state

Operational conditions:

VBATTERY 92V

VBs1 0,03 x VBATTERY

Vo1 0,1 x VBATTERY

Vgs2 [0,5xsin(2 x x5 xt) +0,5] x 0,1 x VBATTERY

5 Hz sinus signal with offset

Venp2 0,03 x VBATTERY

Vb1 0V

Vo2 oV

€2 20 pF (including input capacitance of oscilloscope)

R2 2,4 kQ (0,1 %): Only for open drain transceiver assembled
Test steps A signal at 10 kHz is set on TXD1.

The test shall be done with R1 =1 kQ (0,1 %) and C1 = 1 nF (1 %).

The test shall be repeated with R1 =500 Q (0,1 %) and C1 = 10 nF (1 %).
Response The duty cycle measured at RXD2 shall be in the range of 0,376 to 0,601

(D1-2pustoD2+ 2 us).
Reference [SO 17987-4:2016, Table 10, Param 22

ISO 17987-4:2016, Table 12, Param 27, 28

5.2.9 Failure

5.2.9.1 Purpose

The purpose of this test is to check whether some parasitic reverse currents are flowing into the IUT.

5.2.9.2 [EPL-CT

20] Loss of battery

Figure 15 shows the test configuration of the test system “Loss of battery”.
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Remote Controlled

Power Supply
Vgus = Vps
1
P — |
Viur: [Vsup / Vearl
R,
Implementation Igus MEAS
RX Under Test |1y
TX
GND
Measurement

Figure 15 — Test system: Loss of battery

Table 34 defines the test system “Loss of battery”.

Table 34 — Test system: Loss of battery

IUT node as

Class B device as master or slave |[EPL-CT 20].1

Class A device

Initial state

Operational conditions:

Viut = GND Viut: [Vsup/Var]

Failure Loss of Battery
0<Vpys<18V

RMEAS 10 kQ (0,1 %)

Test steps

The power supply is disconnected from the IUT VyT PIN.
VBus = Signal with a 2 V/s ramp in the range [0 V to 18 V] up and down.

Response

During all test, no parasitic current paths shall be formed between the bus line and the IUT.

Igys shall be less than 100 pA, means 1 V voltage drop over R = 10 kQ.

After reconnecting battery line, the IUT shall restart after failure recovery.

Reference

ISO 17987-4:2016, Table 10, Param 16

5.2.9.3 [EPL-CT 21] Loss of GND

Figure 16 shows the test configuration of the test system “Loss of GND”.
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Remote Controlled Remote Controlled
Power Supply Power Supply
Vps1 Vgus = Vps2
L | L
Viur: [Vsup / Vearl
. RumEas
Implementation Igus
RX Under Test [N <
TX
GND
I
Measurement
1

Figure 16 — Test system: Loss of GND

Table 35 defines the test system “Loss of GND”.

Table 35 — Test system: Loss of GND

IUT node as Class B device as slave [EPL-CT 21].1
Class A device

Initial state Operational conditions:
Viut: [Vsup/Vat] Viur=Vps1 =12V
GNDsyp/GNDgaT = ViuT Local GND shorted to ViyT
Failure Loss of ground
RMEAS 1kQ (0,1 %)

Test steps The ground is disconnected from the IUT.

VBus = Signal with a 2 V/s ramp in the range [0 V to 18 V] up and down.
Response During all test, no parasitic current paths shall be formed between the bus line and the IUT.

Igys shall be included in #1 mA, means 1 V voltage drop over R = 1 kQ.
After reconnecting ground line, the IUT shall restart after failure recovery.
Reference ISO 17987-4:2016, Table 10, Param 15

5.2.10 [EPL-CT 22] Verifying internal capacitance and dynamic interference — IUT as slave
The purpose of this testis to check the internal capacitance of the IUT under normal and fault conditions.

The IUT shall not interfere dynamically with bus signals when it is in passive (non-transmitting) or
unpowered state.

In case of a switchable internal pull-up resistor, the internal pull-up resistor shall be active.

Figure 17 shows the test configuration of the test system “Verifying internal capacitance and dynamic
interference — IUT as slave”.
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Power Supply
Vps S4
€
S3
s1 Ml
GND
Rger
Viwr: [Vsup / Vearl i S5A Rcommon
Pulse Generator
Implementation SS5B
Under Test
T CRrEp T Ccommon
GND
‘ Input Trigger
s2 /
GND Measurement

€L

Figure 17 — Test system: Verifying internal capacitance and dynamic interference — IUT as slave

Table 36 defines the test system “Switch settings depending on IUT configuration”.

Table 36 — Test system: Switch settings depending on IUT configuration

Switch |Setting
Normally closed.

53 In case where IUT has switchable and deactivated internal pull-up (e.g.in power loss conditions), open S3.
Normally closed.

>4 In case where IUT is a 3-pin node or ECU, where reverse polarity protection is included in IUT, open S4.

S5A/B In case where [UT is connected by a wire harness: During ref.erence.measurement, cl_ose both S5A and
S5B and disconnect IUT from harness. So the harness capacitance is accounted for in the reference.

Table 37 defines the test system “Verifying internal capacitance and dynamic interference — IUT as slave”.
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Table 37 — Test system: Verifying internal capacitance and dynamic interference — IUT as slave

IUT node as Class B device as slave [EPL-CT 22].1, [EPL-CT 22].2, [EPL-CT 22].3
Class A device
Initial state Operational conditions:
Viut: [Vsup/VBar] 14V
Rcommon 1kQ (0,1 %)
CCOMMON 750 pF (1,5 nF + 1,5 nF in series) (1 %)
RREF 30 kQ (0,1 %)
CREF 250 pF (100 pF || 150 pF parallel) (1 %)
Test steps The LIN Bus is driven with a 10 kHz rectangular signal with a duty cycle of 50 %.

Rise time <20 ns. Slope time measurements are done at 10 %, 90 % of slope voltage.
S5B closed: Measuring rise time Trgr on a known capacitance of 250 pF + 750 pF.

S5A closed: Measuring rise time Tjy with the IUT internal capacitance + 750 pF.

Response CsLavEg shall be less than or equal to 250 pF: Tint < TRER

The IUT shall not interfere with the dynamic stimulus.
Reference [SO 17987-4:2016, 5.3.6, Param 37

ISO 17987-4:2016, 5.3.9.2.

Table 38 defines the test cases “Verifying internal capacitance and dynamic interference — IUT as slave”.

Table 38 — Test cases: Verifying internal capacitance and dynamic interference — IUT as slave

EPL-CT-TC Condition S1 S2
[EPL-CT 22].1 |Normal power supply [UT shall be in normal mode. Vps GND
[EPL-CT 22].2 |IUT loss of GND (IUT GND shorted to power supply). Vps Vps
[EPL-CT 22].3 |IUT loss of Vps (IUT ViyT: [Vsup/VBaT] shorted to GND). GND GND

5.3 Operation mode termination

5.3.1 General

An external resistor Ryeas is switched to the LIN pin. To get the value of the internal resistor, current
and voltage shall be measured. These values are gathered for two different settings, and the internal
resistance is calculated with Formulae (1), (2), (3) and (4).
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Voltage at Ript (With Rppeas1)

vRint_measl = VIUT - Vdiode - Vmeasl = (Imeasl - Ileakl ) x Rint (W

Voltage at Ript (with Rypeas?)

VRint_measZ = VIUT - Vdiode - VmeasZ = (ImeaSZ - IleakZ) X Rint (2)

Formula (1) - Formula (2) = Formula (3):

(VIUT B Vdiode - Vmeasl ) - (VIUT - Vdiode - VmeasZ ) = (Imeasl - Ileakl) x Rint - <ImeasZ - IleakZ ) X Rint (3)

VmeasZ - Vmeasl = (Imeasl - ImeasZ) X Rint - (Ileakl - IleakZ ) x Rint
with the assumption
Ileak ~ const — Ileakl = IleakZ
The internal resistor is calculated:
\% -V
_ 'meas2 meas]1
Rint - I 1 (4)
meas1 meas2

Figure 18 shows the test configuration of the test system “Operation mode”.

Remote Controlled
Power Supply
Vps

1

Viut: [Vsup / Viatl i LIN Imeas1/2
¢

Implementation y, .. —>
Under Test Y

GND

L

Rmeasl /2

Measurement

£

Figure 18 — Test system: Operation mode

5.3.2 [EPL-CT 23] Measuring internal resistor — IUT as slave

Table 39 defines the test system “Measuring internal resistor — [UT as slave”.
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Table 39 — Test system: Measuring internal resistor — IUT as slave

IUT node as Class A device

Class B device as slave

Initial state Parameters:

Rmeast 10 kQ (0,1 %)
Rmeas2 20 kQ (0,1 %)
Operational conditions:
Viut: [Vsup/Veat] 14V
Test steps The IUT shall be in operational/active mode. There is no communication on the LIN bus.

If the IUT incorporates a bus dominant state timeout detection, which disables the IUT’s pull-up
resistor, the measurement shall take place before a timeout is detected.

Response Rint value shall be included in the range [20 kQ; 60 kQ]; see Formula (4).
Reference ISO 17987-4:2016, Table 11, Param 26

5.3.3 [EPL-CT 24] Measuring internal resistor — IUT as master

Table 40 defines the test system “Measuring internal resistor — IUT as master”.

Table 40 — Test system: Measuring internal resistor — IUT as master

IUT node as |Class B device as master
Initial state |Parameters:
Rmeast 1kQ (0,1 0/0)
Rmeas2 2kQ (0,1 %)
Operational conditions:
Viut: [Vsup/VBart] 14V
Test steps The IUT shall be in operational/active mode. There is no communication on the LIN bus.

Ifthe IUT incorporates a bus-dominant state timeout detection, which disables the [UT’s pull-up
resistor, the measurement shall take place before a timeout is detected.

Response Rint value shall be included in the range [900 £; 1 100 kQ]; see Formula (4).
Rmeas]_ = 1 kQ (0,1 %); Rmeasz = 2 kQ (0,1 %).
Reference ISO 17987-4:2016, Table 11, Param 25

5.4 Static test cases

The motivation of static test cases is to check the availability and the boundaries in the datasheet of
the IUT. For all integrated circuits, every related parameter in Table 41 shall be part of the datasheet
and fulfil the specified boundaries in terms of physical worst case condition. Datasheet parameter
names may deviate from the names in Table 41, but in this case, a cross-reference list (datasheet versus
Table 41) shall be provided for this test. Parameter conditions may deviate from the conditions in
Table 41, if the datasheet conditions are according to the physical worst case context in Table 41 at least.

If one parameter does not pass this test, the result of the whole conformance test is “Failed”.
See ISO 17987-4:2016, Table 10 and Table 20.

Table 41 defines the test system “LIN static test parameters for datasheets of integrated circuits”.
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Table 41 — Test system: LIN static test parameters for datasheets of integrated circuits
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Conformance
testis passed
No Reference Parameter | Min. | Max. | Unit i‘(’;‘é‘;ﬁgf{ Valid for if vallzle is
< 2
1. Param 9 VgaT? 8,0 18,0 \% ECU operating All devices Min. Max.
voltage range with
integrated
reverse
polarity diode
2. Param 10 Vsupb 7,0 18,0 V  |Supply voltage All devices Min. Max.
range without
integrated
reverse
polarity diode
3. Param 11 Vsup NON_oP -0,3 40,0 V | Voltage range with- |All devices Min. Max.
in which the device
is not destroyed. An
optional time limit
for the maximum
value shall be at
least 400 ms. No
guarantee of correct
operation.
4, Param 82 VBUS_MAX_ -27,0 40,0 V  |Voltage range with- |All devices Min. Max.
RATINGS in which the device
is not destroyed. An
optional time limit
for the maximum
value shall be at
least 400 ms. No
guarantee of correct
operation.
5. Param 12 IBUS_LIM® 40 200 mA |Current Limitation |All devices Min. Max.
for Driver dominant |with inte-
state driver on grated LIN
VBus = VBAT max4 transmitter
6. Param 13 IBUS_PAS_dom -1 — mA |Inputleakage cur- All devices — Min.
rent at the receiver |with integrat-
incl. slave pull-up re- | ed slave pull-
sistor as specified in |up resistor
Param 26 driver off
Vpys=0V
VeaT=12V
7. Param 14 IBUS_PAS_rec — 20 WA |Driver off All devices Max. —
8V<Vgar<18V
8V< VBUS <18V
Vgus > Vpar
8. Param 15 IBUS_NO_GND -1 1 mA |Control unit discon- |All devices Max. Min.
nected from ground
GNDpevice = Vsup
0V< VBUS <18V
Vear=12V
Loss of local ground
shall not affect com-
munication in the
residual network.
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Table 41 (continued)

Conformance
testis passed
No Reference Parameter Min. Max. | Unit i‘::(;?;ﬁ:l/ Valid for if valll)le is
< =
9. Param 16 IBUS_NO_BAT — 100 LA | Vpar disconnected |All devices Max. —
Vsuyp = GND
0V<Vpgys<18V
Node shall sustain
the current that
can flow under this
condition. Bus shall
remain operational
under this condition.
10. Param 17 VBUS_dom — 0,4 Vsup |Receiver dominant |All devices — Max.
state with inte-
grated LIN
receiver
11. Param 18 VBUS_rec 0,6 — Vsup |Receiver recessive |All devices Min. —
state with inte-
grated LIN
receiver
12. Param 19 VBUS_CNT 0,475 | 0,525 | Vsyp |VBus_cNT = (Vth_dom |All devices Max. Min.
+ Vih_rec)/2¢ with inte-
grated LIN
receiver
13. Param 20 Vays — 0,175 | Vsup |VHys = Vth_rec— All devices Max. —
Vih_dom with inte-
grated LIN
receiver
14. Param 27 D1 0,396 — — | THRec(max) = All devices — Min.
(Duty 0,744 x Vsyp; V\;lt? 1(111ie1}\I
Cycle 1) TH = grated -
y 0 Sg‘im("‘llax) _ transmitter
’ X VSup; D1 valid for
Vsyp=7,0Vto18V; |20 kbit/s
tprT = 50 ps;
D1= tBusfrec[min)/
(2 x tgiT)
15. Param 28 D2 — 0,581 — | THRec(min) = All devices Max. —
(Duty 0,422 x Vsyp; w1ti1 1513}\]
Cycle 2) THpom(min) = grarec
y 0 Zg‘:}m("\l;“) _ transmitter
’ * VSUP; D2 valid for
Vsup = 7,6 Vto 18 V; |20 kbit/s
terT = 50 ps;
D2 = tBusfrec(max)/
(2 x tgiT)
16. Param 29 D3 0,417 — — | THRec(max) = All devices — Min.
(Duty 0,778 x Vsyp; w1t£1 1(;13}\]
Cycle 3) THp = gratec -
y 0 61%“’(%“) ] transmitter
/616 X Vsup; D3 valid for
Vsup = 7,0 Vto 18 V; | 10,417 kbit/s
teiT = 96 Us;
D3 = tBus_rec(min)/
(2 x tgiT)
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Conformance
testis passed
No Reference Parameter Min. Max. | Unit i‘;‘;‘;‘;’;g Valid for if vall:l’le is
< 2
17. Param 30 D4 — 0,590 — | THRec(min) = All devices Max. —
(Duty 0,389 x Vsyp; with inte-
Cvele 4 TH o grated LIN
ycle 4) 0 zg‘im(r{}m) - transmitter
»e9L X VSUP; D4 valid for
Vsup=7,6Vto18V; |10,417 kbit/s
tpiT = 96 ps;
D4 = tBus_rec[max)/
(2 x tgit)
18. Param 31 trx_pd — 6 pus |Propagation delay of | All devices Max. —
receiver with inte-
grated LIN
receiver
19. Param 32 trx_sym -2 2 us |Symmetry of re- All devices Max. Min.
ceiver propagation |with inte-
delay rising edge grated LIN
with respect to receiver
falling edge
20. Param 26 RsLAVE 20 60 kQ |— All devices Max. Min.
with integrat-
ed slave pull-
up resistor
21. Param 25 RMASTER 900 1100 Q) |The serial diodeis |All devic- Max. Min.
mandatory. es with
. integrated
Only for_ valid f(ilr master pull-up
transceiver wit resistor
integrated master
pull-up resistor.
22. Param 37 CSLAVE — 250 pF [Capacitance of All LIN slave Max. —
slave node devices
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Table 41 (continued)

Conformance
testis passed
No Reference Parameter Min. Max. | Unit i‘::(;?;ﬁ:l/ Valid for if valll)le is
< =
23. 6.3.7.1 LIN device — — — |All LIN device All devices — —
states chang- state changes on
es conditional events

(e.g. temperature
shut-down) shall be
specified in the LIN
device datasheet.

24. — LIN trans- — — — |A maximum LIN All devices — —
ceiver input transceiver input
capacitance capacitance shall be
specified in the LIN

device datasheet.
Please consider the
datasheet limits
(e.g. voltage, tem-
perature).

The value should be
as low as possible.

a Vpar denotes the supply voltage at the connector of the control unit and may be different from the internal supply Vsyp
for electronic components (see ISO 17987-4:2016, 5.3.2).

b Vgyp denotes the supply voltage at the transceiver inside the control unit and may be different from the external supply
Vpar for control units (see ISO 17987-4:2016, 5.3.2).

¢ Ipys: Current flowing into the node.

d A transceiver shall be capable to sink at least 40 mA. The maximum current flowing into the node shall not exceed
200 mA under DC conditions to avoid possible damage.

e Vinh_dom: receiver threshold of the recessive to dominant LIN bus edge. Vi _rec: receiver threshold of the dominant to
recessive LIN bus edge.

6 EPL 12 V LIN devices without RX and TX access

This clause addresses class C devices.

6.1 Test specification overview

This test specification is intended for LIN conformance tests of the electrical physical layer of ECUs
(see ISO 17987-4) with inaccessible TX and RX pin. This may be the case for integrated devices.

Lacking access to the TX pin, the [UT is stimulated to transmit LIN frames to the bus to test the transmit
functions of the device. The LIN frames transmitted by the IUT can then be evaluated by the test system.

Lacking access to the RX pin, the reception of the IUT is tested by establishing a communication between
the test system and the [UT.

6.2 Communication scheme

6.2.1 General

Depending on the IUT type (class C device as master/slave), several different communication schemes
are used for conformance testing; see 6.2.2 to 6.2.4.

6.2.2 IUT as slave

The following (mandatory) test frames named in concordance with ISO 17987-3 are used forﬂave tests.
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Table 42 defines the test frames used for slave tests.

Table 42 — Test frames used for slave tests

Test Frame Requirements for the test frame
TST_FRM_RDBI_0 |ReadByldentifier (Identifier = 0).

All other parameters shall be filled with default values according to the IUT specification
and according to the test case specification.

TST_HDR_SR_3D |Slave response header, Identifier = 3D1¢.

The test system as master, cyclically transmits a TST_FRM_RDBI_0 followed by TST_HDR_SR_3D with a
maximum supported bit rate unless defined otherwise by the test case.

One TST_FRM_RDBI_0 followed by a TST_HDR_SR_3D is referred to as one communication cycle. A
communication cycle is considered successful if the IUT as slave responds correctly to TST_HDR_SR_3D
(with positive or negative response, depending on TST_FRM_RDBI_0).

6.2.3 IUT as master

If possible, a test application is installed on the IUT as master. The test application shall support the
following test schemes:

— Bitrate: maximum bit rate supported by master application, unless specified otherwise by test case;
— Checksum model: Enhanced checksum.

The communication between the test system and the [UT shall be implemented as follows:

1) Counter =0;

2) IUT as master: Transmit a frame header (ID 011¢), followed by response of one data byte (counter
[00]) and check sum;

3) Testsystem as slave: If frame is received without errors, store received counter and set transmit flag;
4) 1IUT as master: Transmit frame header (ID 021¢);

5) Test system as slave: If transmit flag is set, respond with one data byte (stored counter [00]) and
check sum, and clear transmit flag;

6) IUTasmaster:Iftestsystemhasanswered withouterrorsandreceived counter value ==transmitted
counter value, increment counter by 1;

7) Go to step 2).

One sequence of steps 2) to 7) is referred to as one communication cycle. A communication cycle is
considered successful if the counter is incremented in step 6) verified by the test system in consecutive
communication cycle).

There shall be a possibility to deactivate transmission of LIN headers by the IUT (e.g. by setting an
input pin), so that the LIN bus remains recessive.

If bit rates of both higher than 10,417 kbit/s and lower than or equal to 10,417 kbit/s are supported by
the application, there shall be a possibility to select between maximum bit rate and 10,417 kbit/s or
lower (e.g. by setting an input pin).

If no test software can be installed on the IUT as a master (e.g. integrated device), a device-specific
communication scheme is used which allows verification if the IUT as master correctly receives
responses from the test system.
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6.2.4 IUT class C device

6.2.4.1 General

For class C devices (e.g. microcontrollers with integrated transceiver or SBCs with integrated UART and
transceiver), a test application is required.

The type of test application depends on the type of integrated device.

6.2.4.2 1IUT class C device as slave
This device type only supports slave applications.

For conformance testing, the IUT class C device as slave is supplied with a test application which shall
support the following test schemes:

— Application can adapt to all bit rates supported by the device;

— Checksum model: Enhanced checksum.

The communication between the test system and the IUT shall be implemented as follows:
1) Counter = 0;

2) Test System as master: Transmit a frame header (ID 014¢), followed by response of one data byte
(counter [00]) and checksum;

3) IUT as slave: If frame is received without errors, store received counter and set transmit flag;
4) Test System as master: Transmit frame header (ID 0214);

5) IUT as slave: If transmit flag is set, respond with one data byte (stored counter [00]) and check
sum, and clear transmit flag;

6) Test System as master: If IUT as slave has answered without errors and received counter
value == transmitted counter value, increment counter by 1;

7) Go to step 2).

One sequence of steps 2) to 7) is referred to as one communication cycle. A communication cycle is
considered successful, if the counter is incremented in step 6).

6.2.4.3 1IUT as a class C device as master
This device type only supports master applications.

If the IUT does not have an integrated master pull-up resistor, it shall be equipped with an external
pull-up circuitry as specified in the IUT’s datasheet. If the IUT’s datasheet does not specify a pull-up
circuitry, the circuitry as described in Figure 19 is used.

Figure 19 shows the default master pull-up circuitry.

Documents

Document Sharing Hub
40 © IS0 2016 - All rights reserved

Full document details: ISO 17987-7-2016


http://avadocuments2026.com/doc/iso-17987-7-2016
http://avadocuments2026.com/doc/iso-17987-7-2016

ISO 17987-7:2016(E)

D (1N4148)

R (1kQ / 0,1%)
Viut: [Vsup / Veatl

Implementation

Under Test LIN

Figure 19 — Default master pull-up circuitry
For conformance testing, the IUT class C device as master is supplied with a test application which shall
support the following test schemes:
— Bitrate: maximum supported bit rate, unless specified otherwise by test case;
— Checksum model: Enhanced checksum.
The communication between the test system and the [UT shall be implemented as follows:
1) Counter = 0;

2) IUT as master: Transmit a frame header (ID 011¢), followed by response of one data byte (counter
[00]) and checksum;

3) TestSystem as slave: If frame is received without errors, store received counter and set transmit flag;
4) IUT as master: Transmit frame header (ID 0214);

5) Test System as slave: If transmit flag is set, respond with one data byte (stored counter [00]) and
check sum, and clear transmit flag;

6) IUT as master: If Test System as slave has answered without errors and received counter
value == transmitted counter value, increment counter by 1;

7) Go to step 2).

One sequence of steps 2) to 7) is referred to as one communication cycle. A communication cycle is
considered successful, if the counter is incremented in step 6), verified by test system in consecutive
communication cycle.

There shall be a possibility to deactivate transmission of LIN headers by the IUT (e.g. by setting a port
pin) so that the LIN bus remains recessive.

If bit rates of both higher than10,417 kbit/s and lower than or equal to 10,417 kbit/s are supported by
the device, there shall be a possibility to select between maximum bit rate and 10,417 kbit/s or lower
(e.g. by setting a port pin).

6.2.4.4 1IUT as a class C device as master or slave for devices which support both master and
slave applications, two IUTs are needed

One IUT is provided with a slave application as described in 6.2.4.2, one IUT is provided with a master
application and, if required, external master pull-up circuitry as described in 6.2.4.3. During GND shift
and Vpar shift tests, communication is established between these two [UTs.
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The communication scheme is as follows:
1) Counter = 0;

2) Master IUT: Transmit a frame header (ID 011¢), followed by response of one data byte (counter
[00]) and checksum;

3) Slave IUT: If frame is received without errors, store received counter and set transmit flag;
4) Master IUT: Transmit frame header (ID 0214);

5) Slave IUT: If transmit flag is set, respond with one data byte (stored counter [00]) and check sum,
and clear transmit flag;

6) Master IUT: If slave IUT has answered without errors and received counter value == transmitted
counter value, increment counter by 1;

7) Go to step 2).

One sequence of steps 2) to 7) is referred to as one communication cycle. A communication cycle is
considered successful, if the counter is incremented in step 6), verified by test system in consecutive
communication cycle.

If the selection of master/slave application does not affect the physical layer of the device (e.g. switch
internal pull-up resistor), the IUT provided with the slave application is used for all remaining test
cases and is regarded as IUT class C device as slave.

If the selection of master/slave application does affect the physical layer of the device, the IUTs shall
be tested both as IUT class C device as slave and IUT class C device as master for test cases where test
parameters differ for master and slave.

6.3 Test case organization
The intention of each test case is described at first, with a short textual explanation.
Before tests are executed, the test system shall be set to its initial state as described in 6.5.

The test procedure and the expected results are described in the form of a chart for each test case.
Table 43 defines a typical test description.

Table 43 — Typical test description

IUT node as |Class A/B/C device as master or slave |Corresponding test number TC x, TCy, where x, y are
or both the test case number.

Initial state Parameters:

Number of nodes Number of node in the test implementation

Bus loads In order to simulate a LIN network

Operational conditions:

IUT Mode Operation Mode for the IUT (e.g. normal mode, low
power mode, ...)

VeaT.VsupViuT Value in volt

Failure In order to set failure at
GND Shift Value in volt
Test steps Describe the test stages.
Response Describe the result expected in order to decide if the test passed or failed.

Reference Corresponding number in ISO 17987-4.

NOTE IUT class C device as master or slave ECU. Docu ments
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