INTERNATIONAL ISO
STANDARD 20794-7

First edition
2020-10

Road vehicles — Clock extension
peripheral interface (CXPI) —

Part 7:

Data link and physical layer
conformance test plan
Véhicules routiers —hiterface périphérique d’extension d'horloge
(CXPI) —

Partie 7: Plan de test de conformité des couches de liaison de données
et physique

Reference number
1SO 20794-7:2020(E)

©1S0 2020



https://standardsiso.com/api/?name=d21c92678ced508dcb6438751cdac9dc

ISO 20794-7:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=d21c92678ced508dcb6438751cdac9dc

IS0 20794-7:2020(E)

Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 vi
IIMEIOAUCTION.......oooooo sk 8888885858 vii
1 S0P ... 1
2 NOIIMATIVE TEEETEIICES ...........ooooooeeeeeee oo 1
3 Terms AN AefINETIONIS ... s 1
4 —Symbolsandabbreviatedterms—

4.1 Symbols ...
4.2 FaX0] o) /=3 V4 F= L Ta B = i 0 1O USSR S 8. A
COMVEITIOIS ......ooooi ettt N e
General test specification considerations.................ocssseon CN o]
6.1 GENETAL. .o
6.2  Testconditions....
6.3 IUT requirements
6.4 CTC definition.....
6.5 TSt SYSTEIM SET-UP ..ot Bt
6.6  Configuration of test system and [UT .........ccnSm ]
6.6.1  General ...
6.6.2  1UT-specific set-up parameters
6.6.3  Default configurations................. .
6.6.4 L_ErrDetl configurations.......@;....
6.6.5 L_ErrDet2 configurations..... %3 .......
6.6.6  L_Arbit configurations......of¥ ..o
6.6.7  L_Unknown configuratioms ...
6.7  SUT initialisation
6.8  Additional test system set:up capabilities ... ]
6.8.1  CXPInetwork data generator. ...
6.8.2  TXD data genepator ...
6.8.3  TXpy)y data generator

6.8.4  RXp\rdata generator
6.8.5  Other FEQUITEMENTS. ...ttt
Data link layer conformance test plan
7.1 GENETAN .o
7.2 CTR="Fiming parameters.............
7¢1v 2.CTC_1.1 - IBS length
%.2.2  2.CTC_1.2 - IFS length
7.2.3  2.CTC_1.3 - Frame reception starting condition 1 without the error bitj............... 18
7.24  2.CTC_1.4 - Frame reception starting condition 1 with the error bit....J............. 18
7.2.5  2.CTC_1.5 - Frame reception starting condition 2 without the error bit|................. 19
726 2 {‘TP_1 6 —FErame rnr‘npﬁnn cfnrﬁng condition 2 with the errar hit
7.2.7  2.CTC_1.7 - Frame reception starting condition 3.
7.2.8 2.CTC_1.8 - Maximum length of the frame. ...
7.3 CTP - Frame transmission /TeCePLiON ...
7.3.1 2.CTC_2.1 - Response to L_PID field.......oc,
7.3.2  2.CTC_2.2 - L_PID field tranSmiSSion ...
7.3.3  2.CTC_2.3 - L_PTYPE field transmission ...,
7.3.4 2.CTC_2.4 - L_PTYPE field response function..............c.
7.3.5 2.CTC_2.5-L_FI_DLC # 1111, and frame data verification 1
7.3.6  2.CTC_2.6 - L_.FI_.DLC # 1111, and frame data verification 2 if DLC is
1101, or 1110, (Ftype = NormalCom) ...t 26
7.3.7 2.CTC_2.7-L_FI.DLC=1111,/L_FI_DLCext = 0 and frame data verification........ 27
7.3.8  2.CTC_2.8 - Given CRC of frame with L_.FI_DLC # 11115 ..,
7.3.9  2.CTC_2.9 - Given CRC of frame with L_FI_DLC = 1111, /L_FI_DLCext >0

© IS0 2020 - All rights reserved



https://standardsiso.com/api/?name=d21c92678ced508dcb6438751cdac9dc

ISO 20794-7:2020(E)

7.3.10 2.CTC_2.10 - Frame transmission completion

7.3.11 2.CTC_2.11 - Frame reception completion.........cnn
7.4 CTP = NEEWOTK QCCESS ..ottt
7.4.1  2.CTC_3.1 - Arbitration function 1 (arbitration by using carrier sense)................ 31
7.4.2  2.CTC_3.2 - Arbitration function 2 (IUT loses arbitration and transitions
INEO TECEIVIIIE STATE) ..ot
7.5 O8I0 S D3 0 ) 6 (=Y Y o o) o O
7.5 1 2.CTC_4.1 = BYLE @I 0T oottt
7.5.2 B2 O O 3072 03 2 OA=Y o)
7.5.3  2.CTC_4.3 - Parity error of the L_PID field without the error bit.
754 2-cFE4-4—Paritrerrer-of-the -Pb-field-with-the-error bit——————— .37
7.55  2.CTC_4.5 - Parity error of the L_PTYPE field without the error bit............~ 5 .37
7.5.6  2.CTC_4.6 - Parity error of the L_PTYPE field with the error bit -
7.5.7  2.CTC_4.7 - Data length code error with L_FI_DLC # 11115 .cptM ;
7.5.8  2.CTC_4.8 - Data length error with L_FI_DLC = 1111, /L_FI_DLCext20........ .40
7.59  2.CTC_4.9 - Data length code error L_FI_DLC # 1111, and if DLG 18,1101,
or 1110, (Ftype = DiagNodeCfg) ...t N N .41
7.5.10 2.CTC_4.10 - Data length code error L_FI_DLC = 1111, /L_FI' DLCext < 12
(Ftype = Dia@NOAECEZ) ..oy S .
7.5.11 2.CTC_4.11 - Framing error in receiving node -
7.5.12 2.CTC_4.12 - Framing error in transmitting n0de ... &% o .44
7.5.13 2.CTC_4.13 - Ignore error (no support of L_FI_DEC = 11115) i .44
Physical layer conformance test plan (PMA - PS separatetype)
8.1 CTP - Operational conditions and calibration..........ax e
8.1.1 Initial configuration
8.1.2 1.CTC_1.1 - Clock transmission 1
8.1.3 1.CTC_1.2 - Clock transmission 2
8.1.4  1.CTC_1.3 - Clock transmission 3 -
8.1.5 1.CTC_1.4 — Detection of ClOCK"@XISTEIICE ... .
8.1.6  1.CTC_1.5 - Arbitration function (stop transmission by arbitration)................. .52
8.1.7  1.CTC_1.6 — Operating VOMAZE FANZE ... .54
8.1.8  1.CTC_1.7 - Bit SyNChrORISAtION ..o .55
8.2 CTP = WaKE-UP PULSE ..o ettt .57
8201 GEIETAL oo et .57
8.2.2 1.CTC_2.1 - Wake-up pulse reception 1, IUT as master node........cc.cocccoovcsvren .
8.2.3  1.CTC_2.2 -‘Wake-up pulse reception 2, IUT as slave node .
8.2.4  1.CTC_2.8 2 Wake-up pulse tranSmiSSIiON ... .
8.3 CTP - Voltage.and duty cycle thresholds.........en
8.3.1  GENEFAL ..o
8.3.2  Yoltage threshold test SEt-UP ...
8.3.3 T.CTC_3.1 - Voltage threshold test 1 ...
8.3.4.V 1.CTC_3.2 - Voltage threshold (Vp,,, s up) test 2 ... 8
813:5 1.CTC_3.2 - Voltage threshold teSt 2 ... .
8:3.6  1.CTC_3.3 — Duty cycle threshold teSt 1 ... .
Q37 1.CTC 3.4 = nnfy r‘yr‘]n threshold test 2
8.4 CTP - Network state current CharaCteriStiCs . ...
8.4.1  1.CTC_4.1 — DIiVe CUITENE LEST ..oooiiiiiooooiieeeiiieeeee i ssessse s
8.4.2 1.CTC_4.2 - Input leakage test........cccoovuecen
8.4.3 1.CTC_4.3 - Reverse leakage current test..
8.5 CTP - Physical signal slope control.........cccccoeee
8.5.1 1.CTC_5.1 - Duty cycle measurement 1......
8.5.2  1.CTC_5.2 - Duty cycle measurement 2......
8.5.3  1.CTC_5.3 — Duty cycle MeasuremMent 3. ...
8.5.4  1.CTC_5.4 - Propagation delay of the receiver test ...
8.5.5 1.CTC_5.5 - Propagation delay of the transmitter test......
8.5.6  1.CTC_5.6 - Propagation delay of the transmitter test 2
8.5.7 1.CTC_5.7 - Loop back time test
8.6 CTP = GND/ Vg pr SIFE EOST oo

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=d21c92678ced508dcb6438751cdac9dc

IS0 20794-7:2020(E)

8.6.1  GND/Vpg,r shift test set-up

8.6.2 1.CTC_6.1 - GND shifttest......c......
8.6.3  1.CTC_6.2 - Vgurshifttest ...
8.7 CTP — LSS Of POWET SUPPLY oot
8.7.1  Loss of battery and Loss 0f GND teSt SEt-UP ... 88
8.7.2  1.CTC_7.1 - Loss of battery test (V1)
8.7.3  1.CTC_7.2 = LOSS Of GND LESE ..o
8.8 CTP - Internal StatiC CAPACTLY ..ottt
8.8.1 Internal static capacity test set-up
8.8.2  1.CTC_8.1 Internal static capacity ...................
89 R —Interpatresistancemensarementdurinsopera Hon
8.9.1
8.9.2
8.9.3
9 Physical layer conformance test plan (PS -PMA non-separate type)
9.1 CTP - Operational conditions and calibration..........cccccconA
9.1.1 1.CTC_10.1 - ClocK tranSmiSSiON ... e
9.1.2 1.CTC_10.2 - Detection of clock exiStence ...y
9.1.3 1.CTC_10.3 - Arbitration function (stop transmission by arbitration)...}............ 100
9.14 1.CTC_10.4 - Operating voltage range
9.2 CTP - Wake-up pulSe ...
0.2.1  GENETAL .oy B
9.2.2 1.CTC_11.1 - Wake-up pulse reception/IUT as master node...........ccceeeeforrrriivren 102
9.2.3 1.CTC_11.2 - Wake-up by clock deteeton. ... .
9.24  1.CTC_11.3 - Wake-up pulse transniission
9.3 CTP - Voltage and duty cycle thresholds. ...
0.3 GEIETAL oo o
9.3.2 1.CTC_12.1 - Voltage threshold test 1
9.3.3  1.CTC_12.2 - Voltage threshold test 2
9.34 1.CTC_12.3 - Duty cycle threshold test 1 ...
9.3.5 1.CTC_12.4 - Duty'eycle threshold test 2...
9.4 CTP - Network state current characteristics..........
9.4.1 1.CTC_13.1 - Brive current test...............
9.4.2 1.CTC_13.2.- Input leakage test................
9.4.3 1.CTC(13.3 - Reverse leakage current test
9.5 CTP - Physicalsignal s1ope CONTIOL..........ccseseeesiesseesssiesseessssieenen]
9.5.1 1ICTC_14.1 - Duty cycle measurement 1 ...
9.5.2 _~\1.LTC_14.2 - Duty cycle measurement 2 ...
9.6 CTR~GND/ Vg shift test ..,
9617 GND/Vp,y shift test set-up ..o
9:6.2  1.CTC_15.1 - GND shift test..................
9.6.3  1.CTC_15.2 - Vgpp shifttest.......
957 CTP — LOSS Of POWET SUPPLY oo
L0075 ¢ V) =Y IO
Q72 Loss nfhaﬂ'nry (VDAI) and GND test cnf-np
9.7.3  1.CTC_16.1 - Loss of battery test (Vpar) ..o
9.74  1.CTC_16.2 = LOSS Of GND LESE ...oooioiircei oo
9.8 CTP - Internal static capacity ...
9.8.1 Internal static capacity test set-up........
9.8.2 1.CTC_17.1 Internal static capacity....
9.9 CTP - Internal resistance measurement during operation...
9.9.1 Internal resistor measurement test set-up............
9.9.2 1.CTC_18.1- Internal resistor measurement 1
9.9.3 1.CTC_18.2- Internal resistor measurement 2
Bibliography

© IS0 2020 - All rights reserved v


https://standardsiso.com/api/?name=d21c92678ced508dcb6438751cdac9dc

ISO 20794-7:2020(E)

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

ISO 20794 (all parts) specifies the application (partly), application layer, transport layer, network
layer, data link layer, and physical layer requirements of an in-vehicle network called clock extension
peripheral interface (CXPI).

CXPI is an automotive low-speed single wire network. It is an enabler for reducing vehicle weight and
fuel consumption by reducing wire counts to simple devices like switches and sensors.

CXPI serves as and is designed for automotive control applications, for example door control group,

lightswitch and HVAC (Heating Ventitation and Alr Conditionj systems. |

The CXPI services, protocols and their key characteristics are specified in different parts’a¢cording to
the[OSI layers.

— |Application and application layer:

— application measurement and control data communication to exchange informatidn between
applications in different nodes based on message communication;

— wake-up and sleep functionality;
— two kinds of communication methods can be selected atsystem design by each node¢:

i) the event-triggered method, which supports application measurement- and control-based
(event-driven) slave node communication; and

ii) the polling method, which supports slavenode communication based on a periqdic master
schedule;

— performs error detection and reports'the result to the application;
— application error management.

— |Transport layer and network lager:

— transforms a messagednto a single packet;

— adds protocol control information for diagnostic and node configuration into each placket;
— adds packet identifier for diagnostic and node configuration into each packet;
— performs‘epror detection and reports the result to higher OSI layers.

— |Data link-layer and physical layer:

— _ provides long and short data frames;

— adds a frame identifier into the frame;

— adds frame information into the frame;

— adds a cyclic redundancy check into the frame;

— performs byte-wise arbitration and reports the arbitration result to higher OSI layers;
— performs frame type detection in reception function;

— performs error detection and reports the result to higher OSI layers;

— performs Carrier Sense Multiple Access (CSMA);

— performs Collision Resolution (CR);

© 1S0 2020 - All rights reserved vii
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— generates a clock, which is transmitted with each bit to synchronise the connected nodes on the
CXPI network;

— supports bit rates up to 20 kbit/s.

To achieve this, it is based on the Open Systems Interconnection (OSI) Basic Reference Model specified
in ISO/IEC 7498-1[1] and I1SO/IEC 10731[2], which structures communication systems into seven layers.

Figure 1 illustrates an overview of communication frameworks beyond the scope of this document
including related standards:

£1CN2N704 D dI1Cn 21n704 [7]-
I'1oVv LU/ J'T o UiIoVvU LU/ J T P

3 1 3 3 £ 1 Lol o |
—_— VethlL TTOTTITaT CUTITIITOTITIC A CTOTT T aTIiTC VW OT I vWITTCTT TS CUTITPUSTUT U 7 ALl

— vehiclg diagnostic communication framework, which is composed of ISO 14229-1[3], ISO 14229-[4],
and ISP 14229-8l3l;

— presertation layer standards, e.g. vehicle manufacturer specific or ISO 22901-1 ODX[¥;

— lower [0SI layers framework, which is composed of ISO 20794-3[¢l, 1ISO 20794-4, 1SO 2079}-5,
I1SO 20[94-6[8] and this document.

ISO 20794 (all parts) and ISO 14229-8[5] are based on the conventions speeified in the OSI Seryice
Conventionys (ISO/IEC 10731[2]) as they apply for all layers and the diagnostic services.

1SO 7498-1,

ISO/IEC 10731 Vehicle normal communication '\{hicle diagnostic Vehicle diagnostic
framework ication ication use case
framework standards
a 1S0 20794-2 Application SN Use case-specific
Application control and Application seryice standards
event service interface interface
OSI Layer 7 AN

i 1SO 14229-8 UDSonCXPI
Application

Node configuration and
diagnostic message
interaction layer

Session

1SO 14229-1
Application W __/
layer
IS0 20794-5
I elcationiayen - lSl(_) 20_7941"2 Presentation layer
conformance test plan pplication-layer standards
POSI Layel: 6 Vehicle manufacturer
resentation - specific or ISO 22901 ODX
E T D
9 g
2 e
£ =
] 2 { Upper layer service interface |-
E 3| ;
RN -] ISO 14229-2 Session layer
0SI Layer 5 Co E g Application layer i
\/_\ U service interface N J Session layer service interface L

B =

0SI Layer 4 15020794-6 Transport layer service interface
Transport o~ g \:::i:rili:‘;’(rlta;l;g IS0 20794-3 Transport and network layer
0l Layer 3 conformance test plan
Network \_/\ -I Network layer service interface |-
T
[ ~7 10
OSI Layer 2 I 15020794-7 I Data link layer service interface |
Data link : Data link and physical
| layer conformance Physicall trol and
test plan ysical fayer controtan 1S0 20794-4 Data link and physical layer
OSILayer1 | 2 | event service interface A 4
Physical |
|
: 0SI lower layers framework
|l __ - - g

Figure 1 — ISO 20794 documents reference according to OSI model
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For
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Scope

5 document specifies the conformance test plans for the CXPI data link layer,and the CX
r. It also specifies the conformance test plan for error detection.

itionally, this document describes the concept of conformance test planjoperation.

Normative references

following documents are referred to in the text in such-a‘way that some or all of th
stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

[EC 7498-1:1994, Information processing systeiis — Open systems interconnectiof
rence model

20794-2:2020, Road vehicles — Clock extension peripheral interface (CXPI) — Part 2: Appli
20794-4:2020, Road vehicles — Clock extension peripheral interface (CXPI) — Part 4: Dat
physical layer

Terms and definitions

the purposes of this dgcument, the terms and definitions given in ISO 20794-2, ISO 2(
[EC 7498-1 apply.

and IEC maintaifi-terminological databases for use in standardization at the following ad

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

IEC Electropedia: available at http://www.electropedia.org/

4

Svinbols and abbreviated terms

PI physical

Pir content
pplies. For
[s) applies.

p — Basic

fation layer

a link layer

794-4 and

dresses:

4.1

Symbols

empty cell/undefined

Cgus total bus capacitance

CPG

capacity of pulse generator/data generator

Cs1AVE capacity of slave node

kbit/s kilobit per second
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RuasTER
Rs1ave
Epit

t

rx_dif_cont

t

rx_wakeup_c

t

rx_wakeup

t

rx_wakeup_s|
ttx_wakeup
ttx_wakeup_s
ttx_O_lo
ttx_O_lo_dom

L

x_0_lo_rec

ttx_O_pd

ttx_l_lo

ttx_l_lo_dom
ttx_l_lo_rec

TH,

x_dom

TH

tX_reC
Vaus
VBus_cNT

VHYS

Vth_dom

4

h_rec

%

rec_master

1k

master node resistor
slave node resistor
bit time

difference of the dominant time between logical value 1 and logical value 0

time that the receiving clock master detects the width of dominantlevel as the wake-up pulse

time that the receiving node detects each width of dominant level in the wake-up pulse

pace

pace

from first dominant pulse

limitation time of acceptance second dominant pulse in the wake-up pulsefrom f
dominant pulse

time that the transceiver node transmits the dominant voltage of theywake-up puls
interval time between two of dominant level of transmitting waketup pulse
dominant time of logical value 0

dominant time of logical value 0 (TH, =30 % of Vgip)

x_dom

dominant time of logical value 0 (TH, . = 70 % 0f/g;p)

atthe time of logical value 0 outputs, time from the'L.O level detection of the CXPI netw
until falling the voltage THyy 4o, = 30 % of Wsrp

dominant time of logical value 1

dominant time of logical value 1 (TH\, 4om = 30 % of Vgyp)
dominant time of logical valué1 (THyy . = 70 % of Vgyp)
dominant threshold voltage of the driver node

recessive threshold‘voltage of the driver node

voltage of CXPI\network

centre reeeSsive threshold voltage of the received node

irst

e

ork

hysteresis voltage between the recessive threshold voltage and the dominant threshold

voltage of the received node

measured value of the dominant threshold voltage of the received node

measured value of the recessive threshold voltage oI the received node

maximum recessive level of logical value 1

4.2 Abbreviated terms

AC
CRC

DLC

alternating current
cyclic redundancy check

data length code
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DLL data link layer

ECU electronic control unit

FI frame information

HI high

IBS inter byte space

ID identifier

IFS inter frame space

LO low

N/A not applicable

NM network management

0SI open systems interconnection

PID protected identifier

PHY physical layer

PMA physical media attachment

PMD physical media dependent

PS physical signalling

PWM pulse width modulation

RXphwm PMA receiver interface signal

SUT system under test

TH threshold

TXpivm PMA fransmits interface signal

TYRE frame type

5 |Conventions

;Fhi 5 doccument is based on OSI service conventions as specified in ISO/IEC 10731[2] and ISO/IHC 964 6-1[1]
or tofifformanee-testsystemset-tp:

6 General test specification considerations

6.1 General

This document covers the conformance test cases (CTC) to verify the requirements described in
IS0 20794-4:2020 data link layer and physical layer document.

© IS0 2020 - All rights reserved 3
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6.2 Test conditions

Tests can be performed at room temperature, if the temperature is in the range of 15° C to 35° C. Also,
the tests shall be performed under room EMI (electro-magnetic interference) conditions.

6.3 IUT requirements

The occurrence of the error specified in ISO 20794-2:2020, 9.6.8 shall be notified to the other nodes.
IUT shall be initialised in the test case respectively.

6.4 CTC[definition

The definitlion of each test case specifies, whether the IUT is a master or slave node. Each CTC-is defined

in the stru¢ture as defined in Table 1.

Table 1 — CTC definition example

Item Content
CTC # - Tifle |[[OSIlayer #].CTC_[number_name]
E.g. 2.CTC_2.6 - L_FI_DLC # 1111, and frame data verification 2-{f DLC is 1101, or 1110,
Purpose This CTC verifies that the DLC field for the frame of L_FI_DL{’# 1111, complies with the CX]PI
specification.
Reference ISO 20794-4:2020:

— REQ2.10 DLL - L_FI_DLC (data length code);
— REQ 2.30 DLL - Function models - DLL - Transmission logic;

— REQ 2.31 DLL - Function models - DLL*~ Reception logic.

Prerequisite

The test system set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as-a master node or a slave node.

— The IUT shall be configured to L_ErrDetl (see 6.6.4) and in addition suppgort
TST_FRM_01_REQ_PID;. TST_FRM_11_RESP_12, TST_FRM_05_REQ_PID_ERRBIT, hnd
TST_FRM_18_RESPSERRBIT_0-12.

— The bit rate shallbe set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

Step 1. The LA Shall transmit TST_FRM_01_REQ_PID and TST_FRM_11_RESP_12 changing [the
DLEwalue as specified in Table 22.

2. {The IUT does not detect any error and reports the result to higher OSI layers.

3>~ The LT shall transmit TST_FRM_05_REQ_PID_ERRBIT (refer to remark 1).

4, The JUT transmits TST FRM 05 REQ PID ERRBIT (refer to remark 2) bnd
TST_FRM_18_RESP_ERRBIT_0-12.

5. The LT shall observe TST FRM_18 RESP_ERRBIT 0-12 with the result of detect error bit
on the CXPI network.

Iteration Steps are executed for each test case specified in Table 22;

REPEAT step 1 to step 5, 2 times;

The LT shall set L_FI_DLC as specified in Table 22;

REPEAT END.

Expected After step 1:  The IUT receives TST_FRM_11_RESP_12 as 12 data bytes regardless of
response L_FI_DLC value.

After step4: TheIUT transmits TST_FRM_18_RESP_ERRBIT_0-12 with the error bit = FALSE.
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Table 1 (continued)
Item Content
After step 5:  The LT shall receive TST_FRM_18_RESP_ERRBIT_0-12 with the error bit =
FALSE.
Remark 1. If the IUT transmits the TST_FRM_18_RESP_ERRBIT_0-12 then the LT is expected to

transmit this TST_FRM_05_REQ_PID_ERRBIT message.

2. Step 4 can be skipped if step 3 is required.

6.5

Toct cuctorn-coft i

The
test
use
req

up parameters (see Figure 2, key 1) for testing the communication with the JUT.

The

Figure 2, key 3) and the associated parameters of the OSI layers as spe¢ified in the ISO 20794

con
pur
bit {
thel

LICOU Dyﬂbblll IJC UL “P

test system set-up follows the ISO/IEC 9646-1 and consists of a test system anda sy
(SUT) connected via the physical medium. The test system implements an UT 'dnd a

1ired to test the OSI layers (see Figure 2, key 4) of the IUT. The test system uses the [UT-s

control and measurement functionality is provided by direct accessyto the service in]

formance test controller manipulates the service interface parameters of the OSI layers
pose of each conformance test case (CTC). The test system ensures the precision of the b
ynchronisation of the master node as specified in ISO 2079424:2020, 9.3.7. If the IUT is a
1 the LT functions as a slave node. If the IUT is a slave node then the LT functions as a mas

tem under
[.T. The UT

5 the test control protocol (see Figure 2, key 2) to control the LT. The LT supports the functionality

pecific set-

erface (see
series. The
o fulfil the
it time and
Jaster node
er node.
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6.6 Conl

6.6.1 Ge

-

\% Figure 2 — Test system set-up

O%
_‘igurati@est system and IUT

The test sy

physical la{yer properties of the

parameters, which the test system requires to perform the CTCs.

IUT. The IUT—specifi data sheet (see Figure 2, key 1) includes set-up

and

Table 2 specifies the configuration of test system and the IUT in the CTCs. In each CTC description,
configuration is specified in the 'configuration' column.
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Configuration item Configuration of test system and IUT

Default L_ErrDetl | L_ErrDet2 L_Arbit L_Unknown
Request identifier by test system N/A N/A N/A Higher priority N/A
L_PID Any valid Any valid Any invalid Any valid Any invalid
IBS Less than 9-bit length and more than 1-bit length
TST_FRM_U5_REQ_PID_ERRBIT N/A i Use i Use i N/A& i N/A
Table 3 specifies test message names, which are used by the IUT and the test system in’ the CTCs. In
each CTC description, the message setting is specified in the 'description’ column, ‘The copfiguration

desfribed is a suitable configuration for each CTC. If there is no reference to Table'3, the s
spefified in the CTC.

If the IUT is not able to support the given Frameld, it is possible to replacé the given Frame

Frameld that the IUT can handle.

All frames used are selected so that they should be valid for the [UTHf the specification does
the|direction (transmission or reception) of frame transfer, the’]JUT shall have both transmission and

rec¢ption ability in principle.

Table 3 — Configuration of test frameaised by IUT and test system

pttings are

d with the

not specify

Name Definition

TST_FRM_00_REQ_PTYPE Test frame 00,5 of master node including a Ptypeld value (00,¢)|of L_Reqld.

TST_FRM_01_REQ_PID Test frame 0y of master or slave node including an L_PID valyie (01,4 to
7F¢,) of lmReqld.

TST_FRM_03_REQ_PID_UNKNOWN |Test frame 034 of master or slave node including an unknown|L_PID
value-of L_Reqld (not defined for reception/transmission by IUT).

TST_FRM_05_REQ_PID_ERRBIT Test frame 05,4 of master or slave node including an error bit I}_PID value
(01,4 to 7F4,) of L_Reqld.
The value of this PID can use supplier-specific Reqld (3Fg).

TST_FRM_10_RESP_0-12 Test frame 10,4 of master or slave node including an FI field, DATA field
and CRC field determined by 00,4 < L_Length < 0Cy.

TST_FRM_12_RESP_IKOING_0-255 Test frame 12,4 of master or slave node including an FI field, DATA field
and CRC field determined by 00,4 < L_Length < FF.

TST_FRM_13_RESP_UNKOWN_0-12 |Test frame 13,4 of master or slave node including an FI field, DATA field
and CRC field (not defined for reception/transmission by IUT) with a
correct parity bit determined by 00,4 < L_Length < 0Cyg.

TST_ERM:'16_RESP_ERRBIT_0-12  |Test frame 16,4 of master or slave node including an FI field, DATA field
with an error bit and CRC field determined by 00,, < 1. Length|< 0Cyg.

6.6.2

IUT-specific set-up parameters

The IUT-specific set-up parameters include at least the following information.

— The request identifier uses 01,4 to 7F; and uses 00,4 in the request protected type identifier field.
The useage of other values is invalid.

— The bit rate shall be set following each test case, and default bit rate is specified as 20 kbit/s.

— The delay between the L_PID field and response field shall comply with ISO 20794-4:2020, 8.6.1.

— If width of LO level of logical value 1 is maximum ¢, 1 1, rec Ts = 0,39 ty,;c + 0,6 T, then the testis done
with 7 = 5. -

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=d21c92678ced508dcb6438751cdac9dc

ISO 20794-7:2020(E)

— DID associated result parameter error information related to CXPI data link layer and

physical layer.

6.6.3 De

fault configurations

The default parameters include at least the following information:

— L_PID:

sets any valid value supported by IUT; and

— IBS: less than 9-bit length and more than 1-bit length.

CXPI

6.64 L
The L_Err]}
— L_PID:
— IBS:le
— TST_F

6.6.5 L
The L_Errl
— L_PID:
— IBS:le
— TST_F

‘rrDet1 configurations

etl parameters include at least the following information:
sets any valid value supported by IUT;

bs than 9-bit length and more than 1-bit length; and

RM_05_REQ_PID_ERRBIT: supported by IUT.

‘rrDet2 configurations

et2 parameters include at least the following information:
sets any invalid value;

s than 9-bit length and more than 1-bit length; and

RM_05_REQ_PID_ERRBIT: supported by IUT,

6.6.6 L_Arbit configurations

The L_Arb
— L_PID:
— IBS:le

6.6.7 L_|
The L_Unk
— L_PID:
— IBS:le

t parameters include at least the following information:
sets any valid value supported by IUT; and

s than 9-bit length and mere than 1-bit length.

Jnknown configurations
nown parameteps include at least the following information:
sets any invalid value; and

s than9-bit length and more than 1-bit length.

6.7 SUT

An initialisation of the SUT shall be performed before each CTC, it is as follows:

/AR L ar
1HIIUIdIISdlivil

— defaultinitialisation - the IUT shall be reset so that the transmission/reception of L_Reqlds shall be
configured and the error counter value is reset (to 0). If the IUT is a master node, it shall be ready
to transmit the request field to the lower OSI layer. If the IUT is a slave node, it shall be ready to
transmit response PDUs upon the reception of a L_Reqlds from the master node;

— L_PwrMngl initialisation;
— SUT shall be powered off;

— L_PwrMng?2 initialisation; and
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— SUT shall be powered, but the IUT shall not transmit and receive bits.
6.8 Additional test system set-up capabilities

6.8.1 CXPI network data generator

The CXPI network data generator as the test system shall be able to transmit CXPI frames with
adjustable recessive/dominant levels, duty cycle of logical value 1 and 0.

Figure 3 shows an example of a CXPI waveform which the test system transmits. The dominant width

voltage

(dufy Tyt T 1 1o dom T5 @0 Lix 0 To dom TS Of LITE togiTat vatue tamd t-waveformror theTeceysive width
(duty cycle) ty ¢ pi 1s of the logical value 0 waveform are defined in each test. If there is'ng definition
for pach test, it shall cor_nply with Table 4. To be ttx 1 1o_dom TS ® tix 1 lo_rec TS and tyy ogordom Ts = tex 0. 1o
rec_Ts the rising and falling edge shall set as sharp as possible.
vV A : : :
| 2 | 3 |
- e / e ./ .
V ec TS  ~°°7° ; : #
ttx,l,lo,rec,TS tb(,O,lo,rec;TS tm,o,hi,TS
L L P - PP o[ -
1
ttx,l,lo,dom,TS ttx,O,lo,dom,TS
T—Ib(_dom """"""""" <_> """"""""""""""" <—> """"""""""""""""""""" -
V omTS ~~~~ T~ T T L """"""
L
t
Key
1 | amplitude [signal voltage)
2 |t Jogical value 1
3 |t logical value 0
\'
t

time
Figure 3 — PWM signal

Table 4 defines the typical value of the dominant time (the logical value 1 and 0).
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Table 4 — Typical value of dominant time (logical value 1 and 0)

ttx_l_lo_dom_TS ttx_O_lo_dom_TS
(LO width of logical value 1) (LO width of logical value 0)
12,5 us +10 % 35 us 10 %
(at £,,;,=20 kbit/s) (at t,;,=20 kbit/s)

Figure 4 shows an example of the test system as master node transmits the L_PID field which is
adjusted the dominant voltage (Vp,, 1) and the IUT as a slave node transmits response by the nominal
dominant voltage value (V) y7)-

VA
IlReC_TS-"" T I T T O T T T 1" TV O 117 Tr A nrm
]/Dom,TS' """ e R i (Y [ Ry A I A ot I I AR R Y I i
VDom_IUT T '""""‘; """"""""""""""""""""""""""""" % """"""" :_ . & 2 A _"""""g """" T o
f >
1 3 7} 3 4,
- =/ NLN e/ »444—4—
2 | 5
- v > J
Key
1 L_PID“Ield
2 transmfission by test system as master nodé
3 IBS
4 fram:['nformation
5 transmiission by IUT as slave node
6 datal
V  voltagsg
t time
Figure # — Example of test system as master node and IUT as slave node dominant voltage
behaviour

The test system shall be able to transmit the L_PID field or the response field. It also shall be able
to change the response dynamically according to the CXPI frame received. The CXPI network data
generator test set-up is shown in Figure 5.
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CXPI network data generator

Recessive
voltage
power supply

GND

1

IS0 20794-7:2020(E)

¢

1

=

N U1 A W N

The
volt
gen
recq
for

6.8

TX, PWM

GND

1

Dominant
voltage
power supply

GND

1

VRec_TS
VDom_TS
VPull—up

CXPI network
switch 1
switch 2

Figure 5 — CXPI network data generator test set-up

2-7) TXD data generator

CXPI network data generator includes the two power supply devices which provide thg
age (Vpom ts)iand recessive voltage (Vpe.ts) to transmit the CXPI frame. CXPI net
prator shall™be able to transmit the recessive voltage by connecting the CXPI netw
pssive voltage power via low impedance pass (switch 1). The Vi, rsand Vee 15/ Vpyiroup
pach testwhere CXPI network data generator is used.

e dominant
work data
ork to the
hre defined

The TXD data generator as the test system shall be able to transmit frames with a logical value of 1 and

alogical value of 0.

Figure 6 shows an example of a waveform which the test system transmits. The waveform of TXD is
formed by non-return to zero. Configure the rise/fall time of the waveform as short as possible.

© IS0 2020 - All rights reserved
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VA

1 2

E Ly : Ly E

= ~ o/ > = ./ =

L e I
L
P
t
Key
1t logical value of 1
2ty logical value of 0
V  voltags
t time
Figure 6 — TXD signal
An examplg of L_PID field and response field transmitted to IUT frém TXD data generator is showh in
Figure 7.
VA
Vi — — - —
Vg — AL e S S e
: § : >
1 § 3 4 6 7 t
2 f 5
< > A

Key
1  L_PID fjeld
2 transmifission by test system as master node
3 IBS (4 bit)
4  frame information
5 transmission by IUT as slave node
6  IBS (2 bit)
7 datal
V  voltage
t time

The TXD data generator for test set-up is shown in Figure 8.

12

Figure 7 — Operation example
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TXD data generator

Transmission o

GND

R
€L

Key
1 | TXD

Figure 8 — TXD data generator test set-up

The TXD data generator transmits data within the range of voltage Vy; and.Vy,.

6.8]3 TXpy v data generator

Thg TXpyy data generator as the test system shall be able to transmit the CXPI frames with|adjustable
Viuif Vo levels, duty cycle of logical value 1 and 0.

Figlire 9 shows an example of the TXpy,\; waveform. The width () of alogical value 1 and ( waveform
is dptermined by Dy 1 15 dom Ts OF Dix 0 1o_dom Ts- All CTEs8hall be in accordance with Table b.

VA

3
< For o/ >< For o/ »

Key
amplitide (signal voltage)
tgiwlogical value 1

thi jogicat vatue ©
ttx_l_lo_dom_TS

ttx_O_lo_dom_TS
voltage

T Ul A WN R

time
Figure 9 — TX,y signal

Table 5 defines the typical value of the dominant time (the logical value 1 and 0).
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Table 5 — Typical value of dominant time (logical value 1 and 0)

D tx_1_lo_dom_TS D tx_0_lo_dom_TS
(LO width of logical value 1) (LO width of logical value 0)
(12,5 +1,25) us (35+3,5) us
(at t,;;=20 kbit/s) (at t,;,=20 kbit/s)

The TXpyy\ data generator for test set-up is shown in Figure 10.

TX,y, data generator

Reception o/

GND
1
_\ 2
Transmission / '/ >
GND
1
L
Key

3  logical gate AND
Figure 10 — TXpy data generator test set-up

The TXpyy\{ data generator inclydes the transmission and reception. When RXpyy), is logical value 1,
TXpwy dath generator outputS-BWM waveform.

6.8.4 RXpy\ data generator

The RXpyf data gefierator as the test system shall be able to transmit the CXPI frames with adjust
Vii/ V1o levels, duty cycle of alogical value 1 and 0.

Figure 11 §hlews an example of a RXpy waveform. The width (t,;,) of a logical value 1 and 0 wavef;

the

hble

DIrm

is determined by U, 1 1o dom TS °F Pix 0 lo dom Ts- A CITs shall be In accordance with Table b.
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2 3
Vv A 4 it '/ N Lhit ./ »
VHI e S S
4 5 1
<—oé> 4—0L>
-
t

amplitude (signal voltage)
tpic logical value 1
tyi logical value 0

ttx 0_lo_dom_TS

1

2

3

4 ttx_l_lo_dom_TS
5

V | voltage

t

time
Figure 11 — RXgy,y signal

Tabje 6 defines the typical value of the dominanttime (the logical value 1 and 0).

Table 6 — Typical value of dominant time (logical value 1 and 0)

ttx_l_lo_dom_TS ttx_O_lo_dom_TS
(LO width of logical value 1) (LO width of logical value 0)
12,5 us £10.% 35us£10 %
(at ty;720-kbit/s) (at tp;=20 kbit/s)

The RXpyy data generator for the test set-up is shown in Figure 12.
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1
g ) RX,, data generator
2
./ > Reception
GND

1

4
3 | L

Transmission

GND

1

£

Key

1  TXD (fqr synchronisation of the TXD data generator)
2 TXpwm

3 RXpwm

4  logical gate "AND"

Figure 12 — RXpy,y data genérator test set-up

The RXpyy\ data generator includes the transmission-and reception. When the TXpyy has a logical value
1, the RXpf data generator outputs the PWM waveform.

6.8.5 Other requirements

Table 7 spdcifies the line characteristies\requirements.

Table, 7— Line characteristics requirements

Line characterijsties range Description
l<t<h52 Time constant of the entire system t

@ If the wldth of the L@-level of the logical value 1 is minimum &, 1 1, gom_1s = 0,11 &y, then the test shall be done With
7= 1. If the Width of th¢ TO level of the logical value 1 is maximum t, | |, rec Ts = 0,39 £ + 0,6 T, then the test shall be done
witht=5. T

7 Data linklayer conformance testplan

7.1 General

The data link layer conformance test evaluates the operation of the response field (L_PDU), whether
those are transmitted and received in the correct order according to ISO 20794-4. This conformance
test only covers the data link layer service functionality.

7.2 CTP - Timing parameters

7.2.1 2.CTC_1.1 - IBS length
Table 8 specifies the CTC that verifies the 2.CTC_1.1 - IBS length.
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Table 8 — 2.CTC_1.1 - IBS length

Item Content
CTC # - Title [2.CTC_1.1 - IBS length
Purpose This CTC verifies that the length of the IBS complies with the CXPI specification.
Reference 1SO 20794-4:2020:

REQ 2.19 DLL - Internal operation - Unsegmented frame;

REQ 2.20 DLL - Internal operation - Frame serialisation and bit order;

DA 2

4 L1 IRC - . 1 1l
REQ 4. 21 ULL = TD S UG ITdITUIIITE.

Prdrequisite

The test system set-up shall be in accordance with Figure 2.

Settup

The IUT shall be configured as a master node or a slave node.

The IUT shall be configured to default configurations (see 6.6.3) and in addit
TST_FRM_00_REQ_PTYPE, TST_FRM_01_REQ_PID and TST_FRM,40_RESP_0-12

The bit rate shall be set to the default value (see 6.6.2).

The SUT shall be initialised to default (see 6.7).

on support

Step

1.

The UT shall control the IUT to transmit the TST_FRM_00_REQ_PTYPE (see ren
TST_FRM_01_REQ_PID and the TST_FRM_10_RESP. 0-12.

hark 1), the

Iteration

Not applicable

Expected
regponse

After step 1:  The LT shall observe an IBS betweén the TST_FRM_00_REQ_PTYPE

TST_FRM_01_REQ_PID, which\is more than 1-bit in length and less t
in length.

The LT shall observe an IBS between the TST_FRM_01_REQ_PID and

TST_FRM_10_RESP_0-32, which is more than 1-bit in length and less ghan 9-bit

in length.

The LT shall observe IBS between each byte of the TST_FRM_10_RES]
which is more-than 1-bit in length and less than 9-bit in length.

hnd the
han 9-bit

the

P 0-12,

Remark

1.

The TST_FRM_00_REQ_PTYPE is only applicable to the IUTs which support polli

hg method.

7.2{2 2.CTC_1.2 - IFS length
Tabje 9 specifies the CTC-that verifies the 2.CTC_1.2 - IFS length.

Table 9 — 2.CTC_1.2 - IFS length

Item Content
CTC # - Title_)|2.CTC_1.2 - IFS length
Purpose This CTC verifies that the length of the IFS complies with the CXPI specification.
This CTC is applicable only to an IUT, which support the L_PID field transmission.
Reference ISO 20794-4:2020, REQ 2.22 DLL - IFS timing handling.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
Set-up — The IUT shall be configured as a master node or a slave node.
— The IUT shall be configured to default configurations (see 6.6.3) and in addition support
TST_FRM_01_REQ_PID.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
Step 1. The UT shall control the IUT to transmit the TST_FRM_01_REQ_PID during any other
frame transmission.
Iteration Not applicable

© IS0 2020 - All rights reserved
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Table 9 (continued)

Item Content
Expected After step 1:  The LT shall observe an IFS between the TST_FRM_01_REQ_PID and any other
response frame transmission, which is more than 20-bit in length.
Remark

7.2.3 2.CTC_1.3 - Frame reception starting condition 1 without the error bit

Table 10 specifies the CTC that verifies the 2.CTC_1.3 - Frame reception starting condition 1 without
the error bjt:

Table 10 — 2.CTC_1.3 - Frame reception starting condition 1 without the errordbit

Item Content

CTC # - Title |2.CTC_1.3 - Frame reception starting condition 1 without the error bit

Purpose This CTC verifies that the starting condition of a frame reception compli€s with the CXPI
specification.

Reference ISO 20794-4:2020, REQ 2.23 DLL - Beginning condition of frame,
Prerequisjte |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node or a slave-iode.

— The IUT shall be configured to default configurations (see 6.6.3) and in addition supgort
TST_FRM_01_REQ_PID and TST_FRM_10_RESP.0-12.

— The bit rate shall be set to the default value\(see 6.6.2).

— The SUT shall be initialised to default (see 6.7).
Step 1. The LT shall transmit the TST_FRM-01_REQ_PID and the TST_FRM_10_RESP_0-12.

2. The LT shall transmit the TST.ERM_01_REQ_PID with 11-bit IFS interval, to make the [UT
transmits the TST_FRM_10.RESP_0-12.

Iteration Not applicable
Expected After step 2: The IUT shallktransmit the TST_FRM_10_RESP_0-12.
response

The LT shall receive the TST_FRM_10_RESP_0-12 and shall report to the UT.

Remark

7.2.4 2.(TC_1.4 - Frame reception starting condition 1 with the error bit

Table 11 specifies the\&TC that verifies the 2.CTC_1.4 - Frame reception starting condition 1 with|the
error bit.

Thable’11 — 2.CTC_1.4 - Frame reception starting condition 1 with the error bit

Item Content
CTC # - Title |2.CTC_1.4 - Frame reception starting condition 1 with the error bit
Purpose This CTC verifies that the starting condition of the frame reception complies with the CXPI

specification.
Reference ISO 20794-4:2020, REQ 2.23 DLL - Beginning condition of frame.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 11 (continued)

Item

Content

Set-up

— The IUT shall be configured as a master node or a slave node.

— TheIUT shall be configured to L_ErrDet1 configurations (see 6.6.3) and in addition support
TST_FRM_01_REQ_PID, TST_FRM_10_RESP_0-12, TST_FRM_05_REQ_PID_ERRBIT and
TST_FRM_16_RESP_ERRBIT_0-12.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7)

Step

1. The LT shall transmit the TST_FRM_01_REQ_PID and the TST_FRM_10_RESP.0{12.

2. The LT shall transmit the TST FRM_01_REQ_PID and the TST_FRM_10_RESE 0-12 with
11-bit IFS interval.

3. The LT shall transmit the TST_FRM_05_REQ_PID.

Iteration

Not applicable

Expected
regponse

After step 2: The IUT shall receive the TST_FRM_01_REQ_PID and the
TST_FRM_10_RESP_0-12.

After step 3: The IUT shall transmit the TST_FRM_16~RESP_ERRBIT_0-12 with the
error bit = FALSE.

The LT shall receive the TST_FR¥) 16_RESP_ERRBIT_0-12 with the
error bit = FALSE and shall repert to the UT.

Remark

7.2{5 2.CTC_1.5 - Frame reception starting condition 2 without the error bit

Table 12 specifies the CTC that verifies the 2:€TC_1.5 - Frame reception starting conditior] 2 without

thelerror bit.

Table 12 — 2.CTC_1.5 - Frame reception starting condition 2 without the errorjbit

Item Content
CTC # - Title |2.CTC_1.5 - Erame reception starting condition 2 without the error bit
Purpose This CTC yerifies that the starting condition of the frame reception complies with the CXPI
specification.
Reference [S0.20794-4:2020, REQ 2.23 DLL - Beginning condition of frame.

Prdrequisite

Thetest system set-up shall be in accordance with Figure 2.

Settup — The IUT shall be configured as a master node or a slave node.
— The IUT shall be configured to default configurations (see 6.6.3) and in additjon support
TST_FRM_01_REQ_PID and TST_FRM_10_RESP_0-12.
— The bitrate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
Step 1. The LT shall transmit the TST_FRM_01_REQ_PID and the TST_FRM_10_RESP_0-12.
2. The LT shall transmit the TST_FRM_01_REQ_PID with a 9-bit IFS interval, to make the IUT
transmits the TST_FRM_10_RESP_0-12.
Iteration Not applicable
Expected After step 2: The IUT shall not transmit the TST_FRM_10_RESP_0-12.
response The LT shall not receive the TST_FRM_10_RESP_0-12.
Remark
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7.2.6 2.CTC_1.6 - Frame reception starting condition 2 with the error bit

Table 13 specifies the CTC that verifies the 2.CTC_1.6 - Frame reception starting condition 2 with the
error bit.

Table 13 — 2.CTC_1.6 - Frame reception starting condition 2 with the error bit

Item Content
CTC # - Title |2.CTC_1.6 - Frame reception starting condition 2 with the error bit
Purpose This CTC verifies that the starting condition of the frame reception complies with the CXPI
Specification.

Reference IS0 20794-4:2020, REQ 2.23 DLL - Beginning condition of frame.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node or a slave node.

— ThelIUT shall be configured to L_ErrDet1 configurations (see 6.6.3) and'in addition suppgort
TST_FRM_01_REQ_PID, TST FRM_10_RESP 0-12, TST_FRM_05_REQ) PID_ERRBIT hnd
TST_FRM_16_RESP_ERRBIT_0-12.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).
Step 1. The LT shall transmit the TST_FRM_01_REQ_PID andjythe TST_FRM_10_RESP_0-12.

2. The LT shall transmit the TST_FRM_01_REQ_PRIDyahd the TST_FRM_10_RESP_0-12 with a
9-bit IFS interval.

3. The LT shall transmit the TST_FRM_05_REQ" PID.

Iteration Not applicable
Expected After step 2:  The IUT shall not receive the TST_FRM_01_REQ_PID and the
response TST_FRM_10_RESP_0~12.

After step 3: The IUT shall trafnsmit the TST_FRM_16_RESP_ERRBIT_0-12 with the
error bit = TRUE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT _0-12 with the error bit =
TRUE and-shall report to the UT.

Remark

7.2.7 2.(TC_1.7 - Frameteception starting condition 3

Table 14 syecifies the GTCG that verifies the 2.CTC_1.7 - Frame reception starting condition 3.

Table 14 — 2.CTC_1.7 - Frame reception starting condition 3

Item Content

CTC # - Title— 2 CTC 7= Frame reception starting conaition 3

Purpose This CTC verifies that the starting condition of the frame reception complies with the CXPI
specification.

Reference ISO 20794-4:2020, REQ 2.23 DLL - Beginning condition of frame.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 14 (continued)

Item

Content

Set-up

The IUT shall be configured as a master node or a slave node.

The IUT shall be configured to L_ErrDet1 configurations (see 6.6.4) and in addition support
TST_FRM_01_REQ_PID, TST_FRM_10_RESP_0-12, TST_FRM_05_REQ_PID_ERRBIT and
TST_FRM_16_RESP_ERRBIT_0-12.

The bit rate shall be set to the default value (see 6.6.2).

The SUT shall be initialised to I. PwrMng1 (see 6.7)

Step

4,

The LT shall transmit the consecutive frames of the TST FRM_01_REQ.B|D and the
TST_FRM_10_RESP_0-12 included the CRC error with a 10-bit IFS interval.Uf the IUT is a
masternodeitshall prepare to transmitthe testframe with a 10-bitIFS interval ilmmediately
after it receives the clock waveform, it shall be the TST_FRM_01_REQ_P]D and the
TST_FRM_10_RESP_0-12 included the CRC error.

The SUT shall be powered.

The LT shall transmit at least one the TST_FRM_01_REQ_RID and the
TST_FRM_10_RESP_0-12 after completing the power-on and initialisation procesk of the IUT.

The LT shall transmit the TST_FRM_05_REQ_PID/ERRBIT in the interval of 20-b]t of the IFS.

Iteration

Not applicable

Expected
regponse

After step 4: The IUT shall transmit the TSTW.FRM_16_RESP_ERRBIT_0-12 with the

error bit = FALSE.

The LT shall receive the FST FRM_16_RESP_ERRBIT_0-12 with the
error bit = FALSE and shall report to the UT.

Remark

7.2]18 2.CTC_1.8 - Maximum length of the frame
Tabje 15 specifies the CTC that verifies'the 2.CTC_1.8 - Maximum length of the frame.

Table 15+ 2.CTC_1.8 - Maximum length of the frame

Item Content
CTC # - Title |2.CTC_L.8=Maximum length of the frame
Purpose This@©7TC verifies that the maximum length of the frame complies with the CXPI spefification.
Reference 150°20794-4:2020, REQ 2.25 DLL - Frame transmission time.

Prdrequisite

The test system set-up shall be in accordance with Figure 2.

Settup — The IUT shall be configured as a master node or a slave node.
— The IUT shall be configured to default configurations (see 6.6.3) and in additjon support
TST ERM 01 REQ PID TST ERM 10 RESP 0-12 and TST ERM 12 RESP LONJ 0-255.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
Step 1. The UT shall control the IUT to transmit each TST_FRM_01_REQ_PID and
TST_FRM_10_RESP_0-12.
2. The UT shall control the IUT to transmit each TST_FRM_01_REQ_PID and
TST_FRM_12_RESP_LONG_0-255 (see remark 1).
Iteration Not applicable
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Table 15 (continued)

Item

Content

Expected
response

After step 1:  The IUT shall transmit the maximum value of the frame length which is less

After step 2:  The IUT shall transmit the maximum value of the frame length which is less

than or equal to (30 + (10 x data length)) x1,9 bits in length.

The LT shall receive the maximum value of the frame length which is less than
or equal to (30 + (10 x data length)) x1,9 bits in length and shall report to the UT.

than or equal to (50 + (10 x data length)) x1,9 bits in length.

The LT shall receive the maximum value of the frame length which is less than

or equal to (50 + (10 x data length)) x1,9 bits in length and shall report to the UT.

Remark

1.

The TST_FRM_01_REQ_PID and the TST_FRM_13_RESP_LONG_0-255 is only applicable to
the IUTs which support a frame of the L_FI_DLC = 1111,.

7.3 CTP|- Frame transmission/reception

7.3.1 2.(TC_2.1 - Response to L_PID field
Table 16 splecifies the CTC that verifies the 2.CTC_2.1 - Response to L_PID field:

Table 16 — 2.CTC_2.1 - Response to L_PIDfield

Item

Content

CTC # - Tifle

2.CTC_2.1 - Response to L_PID field

Purpose

This CTC verifies that the IUT responds to the LXPID field with the proper frame format.

Reference

IS0 20794-4:2020:

REQ 2.5 DLL - Frame field definition}

REQ 2.7 DLL - Request identifier field;

REQ 2.8 DLL - L_PTYPE and\L._PID parity determination;
REQ 2.12 DLL - DLL <L_FI_NM (network management);
REQ 2.13 DLL - E_EF_SCT (sequence count);

REQ 2.14 DLLS'L_DATA (data field);

REQ 2,15 DLL - L_DATA (data field) - Big endian;
REQ@:24 DLL - Start of frame;

REQ 2.27 DLL - Completing condition of L_PID field;

REQ 2.30 DLL - Function models - DLL - Transmission logic;

REQ 2.51 DLL - Function models - DLL - Reception logic.

Prerequisite

The test system set-up shall be in accordance with Figure 2.

Set-up

The IUT shall be configured as a master node or a slave node.

The IUT shall be configured to default configurations (see 6.6.3) and in addition support
TST_FRM_01_REQ_PID and the TST_FRM_10_RESP_0-12.

The bit rate shall be set to the default value (see 6.6.2).

The SUT shall be initialised to default (see 6.7).

Step

1.

The LT shall transmit the TST_FRM_01_REQ_PID for the IUT to transmit the
TST_FRM_10_RESP_0-12.

Iteration

Not applicable

22

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=d21c92678ced508dcb6438751cdac9dc

IS0 20794-7:2020(E)

Table 16 (continued)
Item Content
Expected After step 1: The IUT shall transmit the TST_FRM_10_RESP_0-12 which complies with
response ISO 20794-4:2020, 8.4.1.
The LT shall receive the TST_FRM_10_RESP_0-12 which complies with
IS0 20794-4:2020, 8.4.1 and shall report to the UT.
Remark ---

7.3.2 2.CTC 2.2 - L PID field transmission

Table 17 specifies the CTC that verifies the 2.CTC_2.2 — L_PID field transmission.

Table 17 — 2.CTC_2.2 - L_PID field transmission
Item Content

CTC # - Title |2.CTC_2.2 - L_PID field transmission
Purlpose This CTC verifies that the L_PID field transmitted by the IUT.

This CTC is applicable only to an IUT, which supports thet._PID field transmission.
Reference ISO 20794-4:2020:

— REQO0.3 SIP - Reqld, request identifier;

— REQ 2.5 DLL - Frame field definition;

— REQ 2.7 DLL - Request identifier field;

— REQ2.8DLL - L_PTYPE and L_PID parity determination;

— REQ 2.27 DLL - Completingeondition of L_PID field;

— REQ 2.30 DLL - Function models - DLL - Transmission logic.
Prgrequisite |The testsystem set-up-shall be in accordance with Figure 2.
Settup — The IUT shall be configured as a master node or a slave node.

— The IUT shall'be configured to default configurations (see 6.6.3) and in additjon support

TST_FRM_01_REQ_PID.

— Theébitrate shall be set to the default value (see 6.6.2).

—¢THe SUT shall be initialised to default (see 6.7).
Step 1¢ " The UT shall control the IUT to transmit the TST_FRM_01_REQ_PID.
Iteration Not applicable
Expected Afterstep 1:  The IUT shall transmit the formats of the L_PID field which complies with
re%onse ISO 20794-4:2020, 8.4.2.

Efstrattrecetve the FSTETFRM O+ REQPDamd sttt eportto theYT.

Remark -

7.3.

3 2.CTC_2.3 - L_PTYPE field transmission

Table 18 specifies the CTC that verifies the 2.CTC_2.3 - L_PTYPE field transmission.

© IS0 2020 - All rights reserved
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Table 18 — 2.CTC_2.3 - L_PTYPE field transmission

Item Content
CTC # - Title |2.CTC_2.3 - L_PTYPE field transmission
Purpose This CTC verifies that the L_PTYPE field transmitted by the IUT.
This CTC is applicable only to an IUT, which support L_PTYPE field transmission.
Reference 1SO 20794-4:2020:
— REQ 0.4 SIP - Reqlypeld, request type 1dentifier;
— REQ 2.6 DLL - Request type identifier field;
— REQ 2.26 DLL - Completing condition of L_PTYPE field;
— REQ 2.30 DLL - Function models - DLL - Transmission logic.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
Set-up — The IUT shall be configured as a master node.
— The IUT shall be configured to default configurations (see 6.6:3) and in addition supgort
TST_FRM_00_REQ_PTYPE.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
Step 1. The UT shall control the IUT to transmit the TST_FRM_00_REQ_PTYPE.
Iteration Not applicable
Expected After step1:  The IUT shall transmit thedormat of the L_PTYPE field which complies wit}
response ISO 20794-4:2020, 8.4.2:1.
The LT shall receive the TST_FRM_00_REQ_PTYPE and shall report to the UT.
Remark ---
7.3.4 2.(TC_2.4 - L_PTYPE field response function
Table 19 syecifies the CTC that verifies the 2.CTC_2.4 - L_PTYPE field response function.
Table 19~ 2.CTC_2.4 - L_PTYPE field response function
Item Content
CTC # - Title |2.CTC_24 - L_PTYPE field response function
Purpose ThissCTC verifies that the IUT as a slave node responds to the L_PTYPE field.
This CTC is applicable only to an IUT, which supports the L_PTYPE field response.
Reference IS0 20794-4:2020:
— REQ 2.6 DLL - Request type identifier field;
— REQ 2.26 DLL - Completing condition of L_PTYPE field;
— REQ 2.30 DLL - Function models - DLL - Transmission logic;
— REQ 2.31 DLL - Function models - DLL - Reception logic.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
24 © IS0 2020 - All rights reserved



https://standardsiso.com/api/?name=d21c92678ced508dcb6438751cdac9dc

IS0 20794-7:2020(E)

Table 19 (continued)
Item Content
Set-up — The IUT shall be configured as a slave node.

— The IUT shall be configured to L_ErrDetl configurations (see 6.6.4) and in addition
support TST_FRM_00_REQ_PTYPE, TST_FRM_01_REQ_PID, TST_FRM_10_RESP_0-12,
TST_FRM_05_REQ_PID_ERRBIT and TST_FRM_16_RESP_ERRBIT_0-12.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7)

Step 1. The UT shall control the IUT to transmit the TST_FRM_01_REQ-RII) and the
TST_FRM_10_RESP_0-12.

2.  The LT shall transmit the TST_FRM_00_REQ_PTYPE.

3. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

4. The UT shall control the IUT not to transmit the TST.FRM_01_REQ_PID and the
TST_FRM_10_RESP_0-12.

5. The LT shall retransmit the TST_FRM_00_REQ_PTYRE.

Iteration Not applicable
Expected Afterstep 1:  The IUT shall transmit the TST_FRM/ 01_REQ_PID, the frame informpation, the
regponse Data and the CRC.
The LT shall receive the TSTSERM_01_REQ_PID, the frame informatjion, the
Data and the CRC and shallreport to the UT.
After step 3: The IUT shall transmit the TST_FRM_18_RESP_ERRBIT_0-12 with the
error bit = FALSE,
The LT shall receive the TST_FRM_18_RESP_ERRBIT_0-12 with the
error bit = FALSE and shall report to the UT.
After step 5: The [UT-shall not transmit the TST_FRM_01_REQ_PID.
The LT-shall not receive the TST_FRM_01_REQ_PID.
Remark
7.3{5 2.CTC_2.5 - L_FL.DEC # 1111, and frame data verification 1
Table 20 specifies the’ ¢TC that verifies the 2.CTC_2.5 - L_FI_DLC # 1111, and frame data vetification 1.
Table 20 — 2.CTC_2.5 - L_FI_DLC # 1111, and frame data verification 1
Item Content
CTC #<Title |2.CTC_2.5-L_FI_DLC #1111, and frame data verification 1
Puyppose This CTC verifies that the DLC field for the frame of the L_FI_DLC # 1111, complies With the
CXPI specification.
Reference 1SO 20794-4:2020:

— REQO0.5 SIP - PDU, protocol data unit;

— REQ 0.6 SIP - Length, length of PDU;

— REQ 2.9 DLL - L_FI configuration;

— REQ2.10 DLL - L_FI_DLC (data length code);

— REQ 2.30 DLL - Function models - DLL - Transmission logic.

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 20 (continued)

Item

Content

Set-up

The IUT shall be configured as a master node or a slave node.

The IUT shall be configured to default configurations (see 6.6.3) and in addition support
TST_FRM_01_REQ_PID and TST_FRM_10_RESP_0-12.

The bit rate shall be set to the default value (see 6.6.2).

The SUT shall be initialised to default (see 6.7).
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TST_FRM_10_RESP_0-12 changing the L_FI_DLC with all possible data length values;

Iteration

REPEAT step 1 up to the maximum value of the L_FI_DLC;

REPEAT END.

UT in IUT shall change the L_FI_DLC according to the data length of the test frame;

Expected
response

After step 1:

j=ni

The IUT shall transmit the format of frame information which complies wit
[SO 20794-4:2020, 8.4.3.1.

The IUT shall transmit the correlation between thellaFI_DLC value and the
data length (size of the data byte) which complies with ISO 20794-4:2020,
8.4.3.2.

The LT shall receive the format of frame jinformation which complies with
[SO 20794-4:2020, 8.4.3.1.

The LT shall receive the TST_FRM_04._REQ_PID and the
TST_FRM_10_RESP_0-12 changingithe L_FI_DLC with all possible data length
values and shall report to the UT,

Remark

7.3.6 2.(

TC_2.6 - L_FI_.DLC # 1111, and frame data verification 2 if DLCis 1101, or 1110,
(Ftype = NormalCom)

Table 21 specifies the CTC that verifies the'2/,CTC_2.6 - L_FI_DLC # 1111, and frame data verificati¢n 2
if DLCis 1701, or 1110,.
Table 21 — 2.CTC_2.6 - L_FI_DLC* 1111, and frame data verification 2 if DLC is 1101, or 1110,
Item Content
CTC #-Tifle |2.CTC_2.6,~L-FI_DLC # 1111, and frame data verification 2 if DLC is 1101, or 1110,
Purpose This CT€verifies that the DLC field for the frame of L_FI_DLC # 1111, complies with the CXPI
specification.
Reference 1S©-20794-4:2020:

— REQ 2.10 DLL - L_FI_DLC (data length code);

— REQ 2-30 DL =TFunction models - DLL = I Tansmission [0gic;

— REQ 2.31 DLL - Function models - DLL - Reception logic.

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
Set-up — The IUT shall be configured as a master node or a slave node.

— The IUT shall be configured to L_ErrDetl configurations (see 6.6.4) and in addition
support TST_FRM_01_REQ_PID, TST_FRM_10_RESP 0-12 (only L_Length = 0Cy;),
TST_FRM_05_REQ_PID_ERRBIT and TST_FRM_16_RESP_ERRBIT_0-12.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).
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Table 21 (continued)

Item Content

Step 1. The LT shall transmit the TST_FRM_01_REQ_PID and the TST_FRM_10_RESP_0-12

changing the DLC value as specified in Table 22.

2.  The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Iteration Steps are executed for each test case specified in Table 22;

REPEAT step 1 to step 2, 2 times;
The LT shall set the L_FI_DLC as specified in Table 22;

REPEAT END.
Expected After step 1: The IUT shall receive the TST_FRM_10_RESP_0-12 as 12 data byites fegardless
regponse of the L_FI_DLC value.
After step 2: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT0%12 with the
error bit = FALSE.
The LT shall receive the TST_FRM_16_RESP_ERRBI?P_0-12 with the
error bit = FALSE and shall report to the UT.
Remark
Tgble 22 — TC - 2.CTC_2.6 - L_FI_DLC # 1111, and framédata verification 2 if DL(is 1101,
or 1110,
CTC-DLL-TC Value of,L._FI_DLC
2.C[rc_2.6-1 1101,
2.C[rc_2.6-2 1110,
7.3]7 2.CTC_2.7 -L_FI_.LDLC=1111,/L_FI_DLCext = 0 and frame data verification
Tabje 23 specifies the CTC that verifies'the 2.CTC_2.7 - L_FI_DLC = 1111,/L_FI_DLCext = O]and frame
datj verification.
Table 23 — 2.CTC_2.7 - L.FI_DLC = 1111, /L_FI_DLCext = 0 and frame data verifichtion
Item Content
CTC # - Title |2.CTC_2A=L_FI_DLC = 1111,/L_FI_DLCext = 0 and frame data verification
Purpose ThisCTC verifies that the DLCext field of the frame of L_FI_DLC = 1111, complies with the CXPI
spécification.
This CTC is applicable only to an IUT, which supports the L_FI_DLC = 1111,,.
Reference ISO 20794-4:2020:
— REQO0.5 SIP - PDU, protocol data unit;
— REQQ0.6SIP - length length of PDU;
— REQ 2.9 DLL - L_FI configuration;
— REQ2.11 DLL - L_FI_DLCext (data length code extension);
— REQ 2.30 DLL - Function models - DLL - Transmission logic.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
This test is applicable only to IUTs which support frames of L_FI_DLC = 1111,
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Table 23 (continued)

Item Content

Set-up — The IUT shall be configured as a master node or a slave node.

— The IUT shall be configured to default configurations (see 6.6.3) and in addition support
TST_FRM_01_REQ_PID and TST_FRM_12_RESP_LONG_0-255.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

Step t—Fhe—YF—shatt——controt—the— 1 F+—to—trarsmit—FSTFRMO+REQG—PID and
TST_FRM_12_RESP_LONG_0-255 changing the L_FI_DLCext with all possible\ data
length values.

Iteration REPEAT step 1 up to the maximum value of the L_FI_DLCext which is supported by thé IUT;

UT in IUT shall change the L_FI_DLCext value according to the data length ofithe test fraie;
REPEAT END.
Expected Afterstep1:  ThelIUT shall transmitthe TST_FRM_12_RESP_LONG_0-255which complies with
response ISO 20794-4:2020, 8.4.3.3.
The IUT shall transmit the L_FI_DLC value = 111%,.
The IUT shall transmit the L_FI_DLCext valuéwhich meets the data length gize.
The LT shall receive the L_FI_DLC value£)1¥11,.
The LT shall receive the L_FI_DLCext value which meets the data length size pind
shall report to the UT.
Remark ---

7.3.8 2.(TC_2.8 - Given CRC of frame with L_FI_DLC* 1111,

Table 24 specifies the CTC that verifies the 2.CTC_2:8 - Given CRC of frame with L_FI_DLC # 1111,.

Table 24 — 2.CTC_2.8 - Given CRC of frame with L_FI_DLC # 1111,

Item Content
CTC# -Tifle |2.CTC_2.8 - Given CRC of frame with L_FI_DLC # 1111,
Purpose This CTC verifiesthat the CRC field for the L_FI_DLC # 1111, frame complies with the CXPI
specification.
Reference ISO 20794-4:2020:

REQZ:16 DLL - L_CRC field determination;
REQ 2.17 DLL - CRC8 calculation;

REQ 2.30 DLL - Function models - DLL - Transmission logic.

Prerequisite

The test system set-up shall be in accordance with Figure 2

Set-up

The IUT shall be configured as a master node or a slave node.

The IUT shall be configured to default configurations (see 6.6.3) and in addition support
TST_FRM_01_REQ_PID and TST_FRM_10_RESP_0-12.

The bit rate shall be set to the default value (see 6.6.2).

The SUT shall be initialised to default (see 6.7).

Step

The UT shall control the IUT to transmit the TST_FRM_01_REQ_PID and the
TST_FRM_10_RESP_0-12 changing the L_FI_DLC.
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Table 24 (continued)
Item Content
Iteration REPEAT step 1 up to the maximum value of the L_FI_DLC which is supported by the [UT;
UT in IUT shall change the L_FI_DLC value according to the data length of the test frame;
REPEAT END.
Expected Afterstep 1:  The IUT shall transmit the CRC8 calculation which complies with
response ISO 20794-4:2020, 8.4.5.2.
The LT shall receive the TST_FRM_01_REQ_PID and the
FSTFRM-TORESP-O-12changimg the tF1-DtC€vatuewithattpossible data
length values and shall report to the UT.
Remark
7.3]19 2.CTC_2.9 - Given CRC of frame with L_FI_DLC=1111,/L_FI_DLCext 2 0
Tabje 25 specifies the CTC that verifies the 2.CTC_2.9 - Given CRC of frame\with L_FI_DLC F 1111,/L_
FI_DLCext = 0.
Table 25 — 2.CTC_2.9 - Given CRC of frame with L_FI_DL€ = 1111, /L_FI_DLCext[= 0
Item Content
CTC # - Title |2.CTC_2.9 - Given CRC of frame with L_FI_DLC =%111,/L_FI_DLCext= 0
Pufpose This CTC verifies that the CRC field for the Lo Fl."DLCext = 0 frame complies with the]CXPI spec-
ification.
This CTC is applicable only to an IUT, which supports L_FI_DLC = 1111,
Reference ISO 20794-4:2020:
— REQ 2.16 DLL - L_CRC field determination;
— REQ 2.18 DLL - CRC16-¢alculation;
— REQ 2.30 DLL - Function models - DLL - Transmission logic.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
This test is applicable only to IUTs which support frame of L_FI_DLC = 1111,.
Settup — The IUT shall be configured as a master node or a slave node.
— ThedUT shall be configured to default configurations (see 6.6.3) and in additjon support
JST_FRM_01_REQ_PID and TST_FRM_12_RESP_LONG_0-255.
=~ The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
Step 1. The UT shall control the IUT to transmit the TST_FRM_01_REQ_PI) and the
TST_FRM_12_RESP_LONG_0-255 changing the the L_FI_DLCext value.
Iteration REPEAT step 1 up to the maximum value of the L_FI_DLCext which is supported by the IUT;
UT in IUT shall change the L_FI_DLCext value according to the data length of the test frame;
REPEAT END.
Expected After step 1:  The IUT shall transmit the CRC16 calculation which complies with
response IS0 20794-4:2020, 8.4.5.3.
The LT shall receive the TST_FRM_01_REQ_PID and the
TST_FRM_12_RESP_LONG_0-255 changing the L_FI_DLCext value with all
possible data length values and shall report to the UT.
Remark
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7.3.10 2.CTC_2.10 - Frame transmission completion

Table 26 specifies the CTC that verifies the 2.CTC_2.10 - Frame transmission completion.

Table 26 — 2.CTC_2.10 - Frame transmission completion

Item Content
CTC # - Title |2.CTC_2.10 - Frame transmission completion
Purpose This CTC verifies that the completion of transmission frame complies with the CXPI speci-
fication.
Reference ISO 20794-4:2020, REQ 2.28 DLL - Completing condition of frame.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
Set-up — The IUT shall be configured as a master node or a slave node.

— The IUT shall be configured to L_ErrDet2 configurations (see 6.6.5)~and in addifion
support TST_FRM_01_REQ_PID, TST_FRM_10_RESP_0-12, TST/ERM_03_REQ_RID_
UNKNOWN, TST_FRM_05_REQ_PID_ERRBIT and TST_FRM_16_RESPyERRBIT_0-12.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

Step 1. The UT shall control the IUT to transmit the STST_FRM_01_REQ_PID and |[the
TST_FRM_10_RESP_0-12.

2. The LT shall transmit the TST_FRM_03_REQ«PID_UNKNOWN after recognizing [IFS
of the bit length specified in Table 27 (from“the end of transmitted the CRC of |the
TST_FRM_10_RESP_0-12).

3. The LT shall transmit the TST_FRM_05-REQ_PID_ERRBIT.

Iteration Steps are executed for each test case specified in Table 27;
REPEAT step 1 to 3, 2 times;
The LT shall set the IFS as specified in Table 27;
REPEAT END.
Expected See Table 27.
response
Remark ---
Table 27=- TC - 2.CTC_2.10 - Frame transmission completion
CTC-DLLATC IES Judgement criteria
2.CTC_2.10F1 |11 bit After step 6: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with
the error bit = FALSE.
The LT shall receive the TST_FRM_16_RESP_ERRBIT _0-12 with the error bit =
FALSE and shall repartta the UT
2.CTC_2.10-2 |9 bit After Step 6: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with
the error bit = TRUE.
The LT shall receive the TST_FRM_16_RESP_ERRBIT_0-12 with the error bit =
TRUE and shall report to the UT.

7.3.11 2.CTC_2.11 - Frame reception completion

Table 28 specifies the CTC that verifies the 2.CTC_2.11 - Frame reception completion.
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Table 28 — 2.CTC_2.11 - Frame reception completion

Item Content
CTC # - Title |2.CTC_2.11 - Frame reception completion
Purpose This CTC verifies that the completion of reception frame complies with the CXPI specification.

Reference 1SO 20794-4:2020, REQ 2.28 DLL - Completing condition of frame.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node or a slave node.

— The IUT shall be configured to L ErrDet2 configurations (see 6.6.5) and in addition
support TST_FRM_01_REQ_PID, TST_FRM_10|RESP_0-12,
TST_FRM_03_REQ_PID_UNKNOWN, TST_FRM_05_REQ_PID_ERRBIT and
TST_FRM_16_RESP_ERRBIT _0-12.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).
Step 1. The LT shall transmit the TST_FRM_01_REQ_PID and the TST.FRM_10_RESP_0{12.

2. The LT shall transmit the TST_FRM_03_REQ_PID/UNKNOWN after recognizing an
IFS of the bit length specified in Table 29 (from<the end of transmitted CRC of the
TST_FRM_10_RESP_0-12).

3. The LT shall transmit the TST_FRM_05_REQ~-PID_ERRBIT.
Iteration Steps are executed for each test case specified.in Table 29;
REPEAT step 1 to step 3, 2 times;

The LT shall set the IFS as specifiedin Table 29;

REPEAT END.
Exg:cted See Table 29.
response
Remnark ---
Table 29 —TC - 2.CTC_2.11 - Frame reception completion
CTC-DLL-TC IFS Judgement criteria
CTC_2.111 11 bit After step 2:  The IUT shall receive the same data as transmitted by [the test

system.

After step 3: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12
with the error bit = FALSE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT_0f12
with the error bit = FALSE and shall report to the UT.

2.CIFC_2.11-2 9 bit After step 2: The IUT shall discard the received frame.

After step 3: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12
with the error bit = TRUE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT_0-12
with the error bit = TRUE and shall report to the UT.

7.4 CTP - Network access

7.4.1 2.CTC_3.1 - Arbitration function 1 (arbitration by using carrier sense)

Table 30 specifies the CTC that verifies the 2.CTC_3.1 - Arbitration function 1 (arbitration by using
carrier sense).
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Table 30 — 2.CTC_3.1 - Arbitration function 1 (arbitration by using carrier sense)

Item Content

CTC # - Title |2.CTC_3.1 - Arbitration function 1 (arbitration by using carrier sense)

Purpose This CTC verifies that the arbitration function of the L_PTYPE field or the L_PID field complies
with the CXPI specification.

Reference 1SO 20794-4:2020, REQ 2.29 DLL - Byte arbitration.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node or a slave node.

— The IUT shall be configured to L_Unknown configurations (see 6.6.7) and in additfion
support TST_FRM_01_REQ_PID, TST_FRM_03_REQ_PID_UNKNOWN hnd
TST_FRM_13_RESP_UNKOWN_0-12.

— The bitrate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

Step 1. The LT shall transmit the consecutive TST_FRM_03_REQ_PID_UNKNOWN and [the
TST_FRM_13_RESP_UNKOWN_0-12 with an 18-bit IFS interval,

2. The UT shall control the IUT to transmit the TST_FRM_01_REQ: PID.

Iteration Not applicable
Expected After step 2: The IUT shall not transmit the TST_FRM~01/REQ_PID.
response

The LT shall not receive the TST_FRM201_REQ_PID.

The IUT shall not corrupt the TST-FRM_03_REQ_PID_UNKNOWN and
the TST_FRM_13_RESP_UNKOWN: 0-12.

Remark

7.4.2 2.(TC_3.2 - Arbitration function 2 (IUT.loses arbitration and transitions into receiving
state)

—

Table 31 specifies the CTC that verifies the 2.CTC_3.2 - Arbitration function 2 (IUT loses arbitraf
and transifions into receiving state).

on
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Table 31 — 2.CTC_3.2 - Arbitration function 2 (IUT loses arbitration and transitions into

receiving state)

Item Content
CTC # - Title |2.CTC_3.2 - Arbitration function 2 (IUT loses arbitration and transitions into receiving state)
Purpose This CTC verifies that the IUT as receiving node complies with the CXPI specification after
losing arbitration.
Reference 1SO 20794-4:2020, REQ 2.29 DLL - Byte arbitration.
Prgrequisite |The testsystem set-up shall be in accordance with Figure 2.
Settup — The IUT shall be configured as a master node or a slave node.

— The IUT shall be configured to L_Arbit configurations (see 6.6.6) and\in additjon support
TST_FRM_01_REQ_PID, TST_FRM_10_RESP_0-12, TST_FRM_05.REQ_PID_EHRBIT and
TST_FRM_16_RESP_ERRBIT_0-12.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

Step 1. The UT shall control the IUT to transmit the TST.FRM_01_REQ_PID.

2.  The LT shall transmit the TST_FRM_01_REQ\PID with the higher priority thhn IUT and
the TST_FRM_10_RESP_0-12 to generate arbitration lost on IUT.

3. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Iteration Not applicable
Expected After step 22 The IUT shall receiveithe same data that the LT transmits.
regponse
After step 3: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the
error bit =FALSE.
The LT-shall receive the TST_FRM_16_RESP_ERRBIT_0-12 with the
error bit = FALSE and shall report to the UT.
Remark ---
7.5/ CTP - Error detection
7.5{1 2.CTC_4.1-=Byte error
Tabje 32 specifies the CTC that verifies the 2.CTC_4.1 - Byte error.
Table 32 — 2.CTC_4.1 - Byte error
Item Content
CTC # - Title |2.CTC_4.1 - Byte error
Purpose This CTC verifies that the detection function of the byte error complies with the CXPI specification.
Reference ISO 20794-4:2020:
— REQ0.11 SIP - Result, result;
— REQ 2.32 DLL - Byte error (Err_DLL_Byte).
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 32 (continued)

Item Content
Set-up — The IUT shall be configured as a master node or a slave node.

— The IUT shall be configured to L_ErrDetl configurations (see 6.6.4) and in addition
support TST_FRM_00_REQ_PTYPE, TST_FRM_01_REQ_PID and
TST_FRM_10_RESP_0-12, TST_FRM_05_REQ_PID_ERRBIT and
TST_FRM_16_RESP_ERRBIT_0-12.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

Step 1. The UT shall control the IUT to transmit the TST_FRM_00_REQ_PTYPE (see rématK 1),
the TST_FRM_01_REQ_PID and the TST_FRM_10_RESP_0-12.

2. The LT shall invert any bit in the TST_FRM_00_REQ_PTYPE (see-remark 1), [the
TST_FRM_01_REQ_PID and the TST_FRM_10_RESP_0-12 transmitted by, the [UT according
to Table 33 (refer to remark 2).

3.  TheLT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Iteration Steps are executed for each test case specified in Table 33;

REPEAT step 1 to step 3, 21 times;

The LT shall set the IBS as specified in Table 33;
REPEAT END.
Expected After step 2:  The IUT shall stop the transmission from the point where a byte error is de}
response tected for each test case.
The LT shall not receive the TST_FRM_10_RESP_0-12.
After step 3: The IUT shall transmit thesTST_FRM_16_RESP_ERRBIT_0-12 with the
error bit = TRUE.
The LT shall receive-the TST_FRM_16_RESP_ERRBIT _0-12 with the error bif =
TRUE and shall'xeport to the UT.
Remark 1. The TST_FRM_00_REQ_PTYPE is only applicable to the IUTs which support polling method.
2. Step 2 shall be exetuted with step 1 cooperated with the [UT.
Table 33 — TC - 2.CTC_4.1 - Byte error
CTC-DLLATC Response field coverage Bit position to be inverted? IBS length

2.CTC_4.1-1 L_PID field-or L_PTYPE field Start bit
2.CTC_4.1- L_PIDfield or L_PTYPE field Stop bit
2.CTC_4.1-3 [BS.between L_PID field and L_FI_field Bit 1 >1 bit
2.CTC_4.1-4 L' FI_field Start bit
2.CTC_4.1-4 EHHfield B2

2.CTC_4.1-6 L_FI_field Bit 4
2.CTC_4.1-7 L_FI_field Bit 6
2.CTC_4.1-8 L_FI_field Stop bit
2.CTC_4.1-9 IBS between L_FI_field and L_DATA 1 Bit 1 >1 bit
2.CTC_4.1-10 |L_DATA1 Start bit
2.CTC_4.1-11 |L_DATA1 Bit 0
2.CTC_4.1-12 |L_DATA1 Bit1
2.CTC_4.1-13 |L_DATA1 Bit 2

a2 The IBS and IFS bit counting is started at the stop bit of the previous data byte.
b The DATA N is the last data byte of the TST_FRM_10_RESP_0-12.
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Table 33 (continued)

CTC-DLL-TC Response field coverage Bit position to be inverted? IBS length
2.CTC_4.1-14 |L_DATA1 Bit 3 ---
2.CTC_4.1-15 |L_DATA1 Bit 4 ---
2.CTC_4.1-16 |L_DATA1 Bit 5 ---
2.CTC_4.1-17 |L_DATA1 Bit 6 ---
2.CTC_4.1-18 |L_DATA1 Bit7 ---
2.CTC_4.1-19 |L_DATA1 Stop bit ---
2.CFC_4.1-20  [IBS between L_DATA NP and L_CRC Bit1 21 |bit
2.CrC_4.1-21 |L_CRC Any bit (bit 0 to bit 7) 21 |bit
a | The IBS and IFS bit counting is started at the stop bit of the previous data byte.

b IThe DATA N is the last data byte of the TST_FRM_10_RESP_0-12.

7.52 2.CTC_4.2 - CRC error

Table 34 specifies the CTC that verifies the 2.CTC_4.2 - CRC error.

Table 34 — 2.CTC_4.2 - CRC erreor

Item Contént
CTC # - Title |2.CTC_4.2 - CRC error
Pufpose This CTC verifies that the detection function,ofthe CRC error complies with the CXPI specification.
Reference ISO 20794-4:2020:
— REQ0.11 SIP - Result, result;
— REQ 2.31 DLL - Function models - DLL - Reception logic;
— REQ 2.33 DLL - CRC error (Err_DLL_CRC).
Pré¢requisite |The test system set-up shall be in accordance with Figure 2.
Settup — The IUT shallbe configured as a master node or a slave node.

— The [UT-shall be configured to L_ErrDetl configurations (see 6.6.4) and |n addition
support TST_FRM_01_REQ_PID, TST_FRM_10RESP_0-12,
TST-ERM_12_RESP_LONG_0-255, TST_FRM_05_REQ_PID_ERRBIT, and
TST-FRM_16_RESP_ERRBIT_0-12.

- “The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

Step

Supported function: L_FI_DLC # 1111,

1. The LT shall transmit the TST FRM_01_REQ_PID and the TST_FRM_10|/RESP_0-12
with inverted bits in the CRC field.

2.  The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Supported function: L_FI_DLC = 1111,

3. The LT shall transmit the TST_FRM_01_REQ_PID and TST_FRM_12_RESP_LONG_0-255
with inverted bits in the CRC field.

4. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Supported function: L_FI_DLC # 1111, and L_FI_DLC = 1111,
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Table 34 (continued)
Item Content
1. The LT shall transmit the TST_FRM_01_REQ_PID and the TST_FRM_10_RESP_0-12
with inverted bits in the CRC field.
2. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.
3. The LT shall transmit the TST_FRM_01_REQ_PID and TST_FRM_12_RESP_LONG_0-255
with inverted bits in the CRC field.
4, ThelT shalltransmitthe TST FRM_05_REQ_PID_ERRBIT.
Iteration Not applicable
Expected Afterstep 1:  The IUT shall discard the received data.
response
After step 2: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the
error bit = TRUE.
The LT shall receive the TST_FRM_16_RESP_ERRBIT_0-12 with the error bit =
TRUE and shall report to the UT.
After step 3:  The IUT shall discard the received data.
After step 4: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the error|bit
= TRUE. The LT shall receive the TST_FRM_16_RESP_ERRBIT_0-12 with the
error bit = TRUE and shall report to the U
Remark

7.5.3 2.(TC_4.3 - Parity error of the L_PID field without-the error bit

Table 35 specifies the CTC that verifies the 2.CTC_4.3 - Parity error of the L_PID field without the erroy bit.

Table 35 — 2.CTC_4.3 - Parity error.ef the L_PID field without the error bit

Item Content
CTC # - Tifle |2.CTC_4.3 - Parity error of the't._PID field without the error bit
Purpose This CTC verifies that thédetection function of the parity error of the L_PID field complies with
the CXPI specification.
Reference ISO 20794-4:2020:

— REQ 0.11 SIP)>- Result, result;
— REQ2.31DLL - Function models - DLL - Reception logic;

— REQ72.34 DLL - Parity error (Err_DLL_Parity).

Prerequisite

Thetést system set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node or a slave node.
——The 19T shattbeconfiguredtodefaultt configurations{see 6624 amd-imadditiomrsupport
TST_FRM_01_REQ_PID and TST_FRM_10_RESP_0-12.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
Step 1. The LT shall transmit the TST_FRM_01_REQ_PID with the inverted parity bit of the L_PID
field for the IUT to transmit the TST_FRM_10_RESP_0-12.
Iteration Not applicable
Expected After step 1: The IUT shall not transmit the TST_FRM_10_RESP_0-12.
response The LT shall not receive the TST_FRM_10_RESP_0-12.
Remark
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7.5.4 2.CTC_4.4 - Parity error of the L_PID field with the error bit

Table 36 specifies the CTC that verifies the 2.CTC_4.4 - Parity error of the L_PID field with the error bit.

Table 36 — 2.CTC_4.4 - Parity error of the L_PID field with the error bit

Item Content
CTC # - Title |2.CTC_4.4 - Parity error of the L_PID field with the error bit
Purpose This CTC verifies that the detection function of the parity error of the L_PID field complies with
the CXPI specification.
Reference 1SO 20794-4:2020:

— REQ0.11 SIP - Result, result;

— REQ 2.31 DLL - Function models - DLL - Reception logic;

— REQ 2.34 DLL - Parity error (Err_DLL_Parity).

Prgrequisite |The testsystem set-up shall be in accordance with Figure 2.
Settup — The IUT shall be configured as a master node or a slave node.

— The IUT shall be configured to L_ErrDetl configurations (see 6.6.4) and |n addition
support TST_FRM_01_REQ_PID, TST_FRM_10_RESP0-12, TST_FRM_05_REQ_HID_ERRBIT
and TST_FRM_16_RESP_ERRBIT_0-12.

— The bit rate shall be set to the default value (See 6.6.2).

— The SUT shall be initialised to default (Se&’6.7).

Step 1. The LT shall transmit the TST_FRN¥M:01_REQ_PID with the inverted parity bjfit of the L_
PID filed.
2. The LT shall transmit the TST\FRM_10_RESP_0-12.
3.  The LT shall transmit the’TST_FRM_05_REQ_PID_ERRBIT.
Iteration Not applicable
Expected After step 2: The IJU¥F shall discard the received data of the TST_FRM_10_RESP_0112.
regponse

After step 3: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the

error bit = TRUE.
The LT shall receive the TST_FRM_16_RESP_ERRBIT _0-12 with the ¢rror bit =
TRUE and shall report to the UT.

Remark 2=

7.5)5 2.CTC4.5 - Parity error of the L_PTYPE field without the error bit

Tab’e 3% specifies the CTC that verifies the 2.CTC_4.5 - Parity error of the L_PTYPE field without the

err¢rbit.

Table 37 — 2.CTC_4.5 - Parity error of the L_PTYPE field without the error bit

Item Content
CTC # - Title |2.CTC_4.5 - Parity error of the L_PTYPE field without the error bit
Purpose This CTC verifies that the detection function of the Parity error of the L_PTYPE field complies
with the CXPI specification.
Reference 1SO 20794-4:2020:
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Table 37 (continued)

Item

Content

— REQ 0.11 SIP - Result, result;
— REQ 2.31 DLL - Function models - DLL - Reception logic;

— REQ 2.34 DLL - Parity error (Err_DLL_Parity).

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a slave node.

— The IUT shall be configured to L_ default configurations (see 6.6.4) and in addition supgort
TST_FRM_00_REQ_PTYPE and TST_FRM_01_REQ_PID.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

Step 1. The UT shall control the IUT to transmit the TST_FRM_01_REQ_PID.
2. The LT shall transmit the TST_FRM_00_REQ_PTYPE with the inverted parity bit.

Iteration Not applicable

Expected After step 2:  The IUT shall not transmit the TST_FRM_01_REQ_PID.

response The LT shall not receive the TST_FRM_01_REQ_PID.

Remark

7.5.6 2.(TC_4.6 - Parity error of the L_PTYPE field with the error bit

Table 40 specifies the CTC that verifies the 2.CTC_4.6 - Parity error of the L_PTYPE field with the erro bit.

Table 38 — 2.CTC_4.6 - Parity error of the L_PTYPE field with the error bit
Item Content

CTC # - Tifle |2.CTC_4.6 - Parity error of the.L) PTYPE field with the error bit

Purpose This CTC verifies that the detéction function of the Parity error of the L_PTYPE field complips
with the CXPI specification.

Reference ISO 20794-4:2020:

— REQ 0.11 SIP*=Result, result;

— REQ 2:31.DLL - Function models - DLL - Reception logic;

— REQ2.34 DLL - Parity error (Err_DLL_Parity).

Prerequisjte |The.testsystem set-up shall be in accordance with Figure 2.
Set-up =~ The IUT shall be configured as a slave node.

— The IUT shall be configured to L ErrDetl configurations (see 6.6.4) and in addifion
support TST_FRM_00_REQ_PTYPE, TST_FRM_05_REQ_PID_ERRBIT and
TST_FRM_16_RESP_ERRBIT_0-12.

— The bitrate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

Step 1. The LT shall transmit the TST_FRM_00_REQ_PTYPE with the inverted parity bit.
2.  The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.
Iteration Not applicable
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Table 38 (continued)
Item Content
Expected After step 2: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the
response error bit = TRUE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT _0-12 with the
error bit = TRUE.

Remark ---

7.5.7 _2.CTC 4.7 - Data length code error with L FI DLC# 1111,
Tab[e 39 specifies the CTC that verifies the 2.CTC_4.7 - Data length code error with L_FI‘DEC # 1111,

Table 39 — 2.CTC_4.7 - Data length code error with L_FI_DLC # 1111,

Item Content
CTC # - Title |2.CTC_4.7 - Data length code error with L_FI_DLC # 1111,
Purlpose This CTC verifies that the detection function of the data length dode error complies pith the

CXPI specification.
Reference ISO 20794-4:2020:
— REQ0.11 SIP - Result, result;

— REQ 2.31 DLL - Function models - DLL - Reception logic;

— REQ 2.35 DLL - Data length code errog (Err_DLL_DLC).
Prdgrequisite |The test system set-up shall be in accordance with Figure 2.

Settup — The IUT shall be configured as-a-master node or a slave node.

— The IUT shall be configured to L_ErrDetl configurations (see 6.6.4) and |n addition
support TST_FRM>I0_RESP_0-12, TST_FRM_05_REQ_PID_ERRBIT and
TST_FRM_16_RESP.ERRBIT_0-12.

— The bit rate shall be'set to the default value (see 6.6.2).

— The SUT shallbe initialised to default (see 6.7).
Step Condition 1: In case that the data field size is longer than the size specified by the L_FI| DLC value.

1. The-LT/shall transmit the TST_FRM_10_RESP_0-12 which consists of the data field longer
than/the size specified by the L_FI_DLC value. At the time of setting up the CRC, the CRC
value shall be calculated based on the correct data field range specified by the L_FI_DLC
value (i.e. the CRC error would not occur if the data field is sent with the correcf size).

2. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Condition 2: In case that the data field size is shorter than the size specified by the

L_FI_DLC value.

3 The LT shall transmit the TST FRM 10 RESP 0-12 which consists of the data fleld shorter
than the size specified by the L_FI_DLC value;

4. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Iteration Not applicable
Expected Afterstep1:  The IUT shall not receive the TST_FRM_10_RESP_0-12.
response

The LT shall transmit the TST_FRM_10_RESP_0-12.

After step 2: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with
the error bit = TRUE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT_0-12 with the error
bit = TRUE and shall report to the UT.
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Table 39 (continued)

Item Content
After step 3: The IUT shall not receive the TST_FRM_10_RESP_0-12.
The LT shall transmit the TST_FRM_10_RESP_0-12.

After step4:  The IUT shall transmit theTST_FRM_16_RESP_ERRBIT_0-12 with the error
bit = TRUE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT_0-12 with the error
bit = TRUE and shall report to the UT.

Remark

7.5.8 2.(TC_4.8 - Data length error with L_FI_DLC=1111,/L_FI_DLCext >0

Table 40 specifies the CTC that verifies the 2.CTC_4.8 - Data length error with L_FI_DLG.=1111,/L] FI_
DLCext=0

Taple 40 — 2.CTC_4.8 - Data length error with L_FI_DLC = 1111, /L-FI*"DLCext > 0

Item Content
CTC # -Tifle |2.CTC_4.8 - Datalength error with L_FI_DLC=1111,/L_FI_DLCext >0
Purpose This CTC verifies that the detection function of the datadehgth code error complies with|the

CXPI specification.

This test is applicable only to an IUT, which supportsthe L_FI_DLC = 1111,.
Reference ISO 20794-4:2020:

— REQ0.11 SIP - Result, result;

— REQ 2.31 DLL - Function models - DEL= Reception logic;

— REQ 2.35 DLL - Data length code‘error (Err_DLL_DLC).
Prerequisjte |The testsystem set-up shall be in‘accordance with Figure 2.

This test is applicable only to I¥Ts which support L_FI_DLC = 1111, frame.

Set-up — The IUT shall be configured as a master node or a slave node.

— TheIUT shall belconfigured to L_ErrDet1 configurations (see 6.6.4) and in addition suppgort
TST_FRM_01CREQ_PID, TST_FRM_12_RESP_LONG_0-255, TST_FRM_05_REQ_PID_ERRBIT
and TST_FRM_16_RESP_ERRBIT_0-12.

— The bit pate shall be set to the default value (see 6.6.2).

— TheSUT shall be initialised to default (see 6.7).

Step Cendition 1: In case that the data field size is longer than the size specified by the
L>FI_DLCext value.

1. The LT shall transmit the TST_FRM_01_REQ_PID and the TST_FRM_12_RESP_LONG_0-R55
WiTITIT COnSISTOf The data fietd fonger tramn the stZe Specitied by the extenstion DEC Vatue. At
the time of setting up the CRC, the CRC value shall be calculated based on the correct data
field range specified by the extension DLC value (i.e. the CRC error would not occur if the
data field is sent with the correct size).

2. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Condition 2: In case that the data field size is shorter than the size specified by the
L_FI_DLCext value.

3. The LT shall transmit the TST_FRM_01_REQ_PID and the
TST_FRM_12_RESP_LONG_0-255 which consist of the data field shorter than the size
specified by the extension L_FI_DLC value.

4. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.
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Table 40 (continued)
Item Content
Condition 3: In case that the response is only the 15t byte of the frame information (L_FI).
5. The LT shall transmit the TST_FRM_01_REQ_PID and the frame information (L_FI) of
TST_FRM_12_RESP_LONG_0-255.
6. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.
Iteration Not applicable.
Expected Afterstep 1:  The IUT shall not receive the TST_FRM_12_RESP_LONG_0-255.
response The LT shall transmit the TST_FRM_12_RESP_LONG_0-255.
After step 2: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the error
bit = TRUE.
The LT shall receive the TST_FRM_16_RESP_ERRBIT_0+12 with the ¢rror bit =
TRUE and shall report to the UT.
After step 3:  The IUT shall not receive the TST_FRM_12_RESP-LONG_0-255.
The LT shall transmit the TST_FRM_12_RESP(LONG_0-255.
After step 4: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the error
bit = TRUE.
The LT shall receive the TST_FRM_16(RESP_ERRBIT_0-12 with the ¢rror bit =
TRUE and shall report to the UT,
After step5:  The IUT shall not receive the TST_FRM_12_RESP_LONG_0-255.
The LT shall transmit the EST_FRM_12_RESP_LONG_0-255.
After Step 6: The IUT shall transmitthe TST_FRM_16_RESP_ERRBIT _0-12 with the error
bit = TRUE.
The LT shall receive the TST_FRM_16_RESP_ERRBIT_0-12 with the ¢rror bit =
TRUE and shallreport to the UT.
Remark ---

7.5]9 2.CTC_4.9 - Data length code error L_FI_DLC # 1111, and if DLCis 1101, or 1110, (Ftype

= DjagNodeCfg)

Table 41 specifies the CTC that verifies the 2.CTC_4.9 - Data length code error L_FI_DLC # 1j111, and if

DL( is 1101, or 1110, (Ftype = DiagNodeCfg).

Tpable 41 — 2.GTC€-4.9 - Data length code error L_FI_DLC # 1111, and if DLCis 1101, ¢r 1110,

(Ftype = DiagNodeCfg)

Item Content

CTC # <Title |2.CTC_4.9 - Datalength code error L_FI_DLC # 1111, and if DLCis 1101, or 1110,
(Ftype = DiagNodeCfg)

Purpose This CTC verifies that the detection function of the data length code error complies with the
CXPI specification.

Reference 1SO 20794-4:2020:
— REQ 0.11 SIP - Result, result;
— REQ 2.36 DLL - Data length code error (Err_DLL_DLC) - L_FI_DLC = [D44 to E{4];
— REQ 2.37 DLL - Data length code error (Err_DLL_DLC) - L_FI_DLC = [Dq4 to Eg]

L_Result=Err_ DLL_DLC.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 41 (continued)

Item Content
Set-up — The IUT shall be configured as a master node or a slave node.
— ThelIUT shall be configured to L_ErrDet1 configurations (see 6.6.4) and in addition support
TST_FRM_01_REQ_PID and TST_FRM_10_RESP_0-12 (only L_Length = 0Cy;).
— The bitrate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
Step +t—Fhe iy shatt tramsmit thre TSTFRMOTREQGPID ot the
TST_FRM_10_RESP_0-12 changing the DLC value as specified in Table 42.
Iteration Steps are executed for each test case specified in Table 42;
REPEAT step 1, 2 times;
The LT shall set the L_FI_DLC value as specified in Table 42;
REPEAT END.
Expected After step 1:  The IUT shall not transmit any messages.
response The LT shall not receive any messages.
Remark
Table 42 — TC -2.CTC_4.9 - Data length code error L_FI_DLC# 1111, and if DLC is 1101, o}
1110, (Ftype = DiagNode(Cfg)
CTC-DLLATC Value of L-E¥ DLC
2.CTC_4.7-1 1101,
2.CTC_4.7- 1110,
7.5.10 2.(TC_4.10 - Data length code error L FI_.DLC =1111,/L_FI_DLCext < 12 (Ftype =
DiagNode(fg)
Table 43 specifies the CTC that verifies the.2.CTC_4.10 - Data length code error L_FI_DLC =1111,/L{FI_
DLCext < 1P (Ftype = DiagNode(Cfg).
Table 43 — 2.CTC_4.10 - Datajlength code error L_FI_DLC = 1111,/L_FI_DLCext < 12 (Ftype|=
DiagNodeCfg)
Item Content
CTC # - Tifle |2.CTC_4.10 - Datalength code error L_FI_DLC =1111,/L_FI_DLCext < 12 (Ftype = DiagNode(fg)
Purpose This CTC verifies that the detection function of the data length code error complies with thg
€XPI specification.
Reference 1SO 20794-4:2020:
— REQ U.11 SIP - Result, result,
— REQ 2.38 DLL - Data length code error (Err_DLL_DLC) - L_FI_DLCext = [0,4 to Cy;4];
— REQ 2.39 DLL - Data length code error (Err_DLL_DLC) - L_FI_DLCext = [044 to Cy4] -
L_Result = Err_DLL_DLCext.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 43 (continued)

Item Content
Set-up — The IUT shall be configured as a master node or a slave node.
— TheIUT shall be configured to L_ErrDet1 configurations (see 6.6.4) and in addition support
TST_FRM_01_REQ_PID, and TST_FRM_13_RESP_LONG_0-255.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
St +—FhetFshattHtransmitthe TSTFRM-OTREQGPD amdthe FSTFRM13RESPHONG_0-255
(L_FI_DLCext < 12).
Iteration Not applicable.
Expected After step 1:  The IUT shall not transmit any messages.
re%onse The LT shall not receive any messages.
Remnark ---

7.5]11 2.CTC_4.11 - Framing error in receiving node

Tabje 44 specifies the CTC that verifies the 2.CTC_4.11 - Framing etror in receiving node.

Table 44 — 2.CTC_4.11 - Framing erfror’in receiving node

Item Content
CTC # - Title |2.CTC_4.11 - Framing error in receivingnode
Purpose This CTC verifies that the behaviour efithe IUT as the receiving node complies with fhe CXPI
specification when it detects the framing error.
Reference ISO 20794-4:2020:

REQ 0.11 SIP - Resultyesult;

REQ 2.40 DLL - Ffaming error (Err_DLL_Framing).

Prdrequisite

The test system set-up shall be in accordance with Figure 2.

Settup

The IUT skall*‘be configured as a master node or a slave node.

The JJT.shall be configured to L_ErrDetl configurations (see 6.6.4) and |n addition
support TST_FRM_01_REQ_PID, TST_FRM_10_RESP_0-12, TST_FRM_05_REQ_HID_ERRBIT
and TST_FRM_16_RESP_ERRBIT_0-12.

The bit rate shall be set to the default value (see 6.6.2).

The SUT shall be initialised to default (see 6.7).

Step

The LT shall transmit the TST_FRM_01_REQ_PID or the TST_FRM_10_RESP_0-12 including
the framing error.

2.

The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Iteration

Not applicable

Expected
response

Afterstep 1:  The IUT shall stop the reception processing and discard the frame which is

After step 2: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the error

received.

bit = TRUE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT_0-12 with the error bit =
TRUE and shall report to the UT.

Remark
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7.5.12 2.CTC_4.12 - Framing error in transmitting node

Table 45 specifies the CTC that verifies the 2.CTC_4.12 - Framing error in transmitting node.

Table 45 — 2.CTC_4.12 - Framing error in transmitting node

Item Content
CTC # - Title |2.CTC_4.12 - Framing error in transmitting node
Purpose This CTC verifies that the behaviour of the IUT as the transmitting node complies with the

CXPI specification when it detects the framing error.
Reference 1SO 20794-4:2020:
— REQ0.11 SIP - Result, result;

— REQ 2.40 DLL - Framing error (Err_DLL_Framing).
Prerequisite |The testsystem set-up shall be in accordance with Figure 2

Set-up — The IUT shall be configured as a master node or a slave node.

— TheIUT shall be configured to L_ErrDet1 configurations (see 6.6 4)xand in addition suppgort
TST_FRM_01_REQ_PID, TST FRM_10_RESP 0-12, TST_FRM(O5-REQ_PID_ERRBIT fnd
TST_FRM_16_RESP_ERRBIT_0-12.

— The bit rate shall be set to the default value (see 6.6.2),

— The SUT shall be initialised to default (see 6.7).

Step 1. The UT shall control the IUT shall transmit the TST_FRM_01_REQ_PID or |the
TST_FRM_10_RESP_0-12.

2. The LT shall apply the forced inversion to.a Stop bit at any data byte of the data field (r¢fer
to remark 1).

3.  The LT shall transmit the TST_FRM, 05_REQ_PID_ERRBIT.

Iteration Not applicable
Expected After step 2:  The IUT shallstop the transmission processing immediately and waits unti]
response the IFS is detected (IUT does not transmit).

The LT.shall not receive the TST_FRM_10_RESP_0-12.

After step 3: The(UT shall transmit the TST_FRM_16_RESP_ERRBIT _0-12 with the erro
bit=-TRUE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT _0-12 with the error bif
= TRUE and shall report to the UT.

Remark 1. Step2-shall be run with step 1 cooperated with the IUT.

7.5.13 2.(TC_4.13*- Ignore error (no support of L_FI DLC =1111,)
Table 46 specifies the CTC that verifies the 2.CTC_4.13 - Ignore error (no support of L_FI_DLC = 1111,).

Table 46 — 2.CTC_4.13 - Ignore error (no support of L_FI_DLC =1111,)

Item Content
CTC # - Title |2.CTC_4.13 -Ignore error (no supportof L_FI_DLC =1111,)
Purpose This CTC verifies that the behaviour of the IUT at the time of receiving the frame of

L_FI_DLC = 1111, complies with the CXPI specification.

This CTC is applicable only to an IUT, which not supports the L_FI_DLC = 1111,.
Reference [SO 20794-4:2020, REQ 2.41 DLL - Exception handling for L_FI_DLC = '1111," detection.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 46 (continued)
Item Content
Set-up — The IUT shall be configured as a master node or a slave node.

— The IUT shall be configured to L_ErrDetl configurations (see 6.6.4) and in addition
support TST_FRM_01_REQ_PID, TST_FRM_12_RESP_LONG_0-255 (only L_Length = FFy;),
TST_FRM_05_REQ_PID_ERRBIT and TST_FRM_16_RESP_ERRBIT_0-12.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7)
Step Condition of generated error: the CRC

1. The LT shall transmit the TST_FRM_01_REQ_PID and the TST FRM_12 RESP_IJONG_0-255
including the CRC error.

2.  The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Condition of generated error: data length code

3.  The LT shall transmit the TST_FRM_01_REQ_PID and the ST ’FRM_12_RESP_LJONG_0-255
including the data length code error.

4. The LT shall transmit the TST_FRM_05_REQ_PID_ERRBIT.

Condition of generated error: Framing

5. The LT shall transmit the TST_FRM_01_REQPID and the TST_FRM_12_RESP_IJONG_0-255
including the framing error.

6. The LT shall transmit the TST_FRM_05; REQ_PID_ERRBIT.

Iteration Not applicable
Expected After step 2: The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the
regponse error bit = FALSE}

The LT shal] receive the TST_FRM_16_RESP_ERRBIT_0-12 with the
error bit # FALSE and shall report to the UT.

After step4:  The IUT)shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the
error.bit = FALSE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT _0-12 with the
error bit = FALSE and shall report to the UT.

After Step 6} The IUT shall transmit the TST_FRM_16_RESP_ERRBIT_0-12 with the
error bit = FALSE.

The LT shall receive the TST_FRM_16_RESP_ERRBIT_0-12 with the
error bit = FALSE and shall report to the UT.

Remark

8 [Physical layer conformance test plan (PMA - PS separate type)

8.1 CTP - Operational conditions and calibration

8.1.1 Initial configuration

This test describes the initial configuration for each test. The test specific requirements are defined in
each test case.

The initial state of electrical input/output is described in Table 47.
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Table 47 — Initial state of electrical input/output

IUT set-up

Operational conditions Definition
CXPI network loads Defined for each test
IUT state Initial state
Veap Vsup Viur Defined for each test
Failure No failure
GND shift ov
Bit rate Maximum bit rate in the specification of the IUT

8.1.2 1.(TC_1.1 - Clock transmission 1

The test sylstem set-up for this test is shown in Figure 13.

Remotely controlled
power supply

GND

L

Vier [VSUP /VBAT ] Ryaster R ave
IUT as ) ./
Pulse 1 PMA master.
generator ./ Xy
GND GND
B — CEUS
T Ceg
Measurement
Key
2 CXPI network
Component
capacitance
CBUS fnf:! buc r‘:pal‘ifﬂnr‘n
RyiasTER master node resistor
Rgave slave node resistor

Figure 13 — Test system - Clock transmission 1 test set-up

Table 48 specifies the CTC that verifies the 1.CTC_1.1 - Clock transmission 1.
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Item Content
CTC # - Title |1.CTC_1.1 - Clock transmission 1
Purpose This CTC verifies that the clock output function of the IUT complies with the CXPI specification.
Reference ISO 20794-4:2020:
— REQ1.14 PHY - PMA AC parameters Dy 1 15 doms Pix_1 1o_rec
— REQ1.14 PHY - PMA AC parameters t, ,wm slope clk-
Prerequisite |The testsystem set-up shall be in accordance with Figure 13.
Settup — The IUT shall be configured as a master node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to the L_PwrMng1 (see 6.7).
—  Rumaster: see Table 49.
—  Rgpavg: see Table 49.
— Cgys: see Table 49.
—  Vpom_tst see Table 49.
—  VRec 18/ Vpull-up: se€ Table 49.
— TX: Cpg = 20 pF (5 %).
Step 1. The IUT shall be powered.
2. The pulse generator shall-provide a duty cycle in the range of 0,11 to 0,45 to[the TXpyy
terminal.
Iteration Step 1 and step 2 shall be.executed for each test case specified in Table 49.
Exg:cted After step 2:  The IUFshall transmit a clock onto the CXPI network.
response The'measurement shall observe the PWM waveform and shall meadure
Dtx_l_lo_dom 2 0'11' Dtx_l_lo_rec = 0'45 and ttx_pwm_slope_clk <8 ps.
Remark ---
Table 49 — 1.CTC_1.1 - Clock transmission 1
CYC-EPL-TC Vivr: [Vsup/ Vbom_Ts VRec_ts/ RyvasTER RgpavE Cus
VBAT VPull-up
CT¢_1.1-1 8V ov 8V
CTC_171-2 13V ov 13V 1kQ (£0,1%)| 30kQ (£0,1 %) | 4pF (1 %)
CTCH4-=3 +8-4 0\ +3-

8.1.

3 1.CTC_1.2 - Clock transmission 2

The test system set-up for this test is shown in Figure 14.
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Remote controlled Remotely controlled
clock transmission power supply
GND CLK GND Vs

1 1

Vsup

RX, PWM

IUT as
1 PS master

L TXD TXpwwm

GND

1

Measurement

1

Key
1  Fixed tp HI level
Figure 14 — Test system - Clock'transmission 2 test set-up
Table 50 specifies the CTC that verifies the 1.CF€_1.2 - Clock transmission 2.
Table 50 — 1.CTC_1.2 - Clock transmission 2
Item Content
CTC # - Title |1.CTC_1.2 - Clocktransmission 2
Purpose This CTC verifiesthat the clock output function of the IUT complies with the CXPI specificatjon.
Reference ISO 20794-4:2020:
— REQJ1 PHY - PS bit rate;
— “REQ 1.5 PHY - PS clock generation;
— REQ 1.6 PHY - PS clock generation - Transmitter jitter Aty cone-
Prerequisite—|The test system set-up shall be in accordance with Figure 14
Set-up — The IUT shall be configured as a master node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to the L_PwrMng1 (see 6.7).
— Vigr [Vsypl: 13 V.
— The TXD of the IUT shall be set to HI level.
— V¢cshall besetto 5V or 3,3 Vdepending on the SUT.
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Table 50 (continued)

Item Content
Step 1. The IUT shall be powered.
2. The remote-controlled clock transmission shall provide a duty cycle of 0,5 to the CLK
terminal.
Iteration Not applicable
Expected After step 2:  The IUT shall transmit the PWM waveform at the TXpyy terminal.
response The measurement shall observe the PWM waveform and shall measure

[ AThit cont WITHIN £0,5 % OF the nominal DIt time.

Re‘nark

Thg PWM waveform Aty .oy, Of the clock transmission for this test is shown in Figdre15.

- / > o/ > o/ >

1 1 1

J J J

Key
TXpwm
tyit_rer (Dit width of reference bit rate)

tbit_ref x (1 + Atbit_cont)

Figure 15 — Test system -.Clock transmission 2 PWM waveform

8.1/4 1.CTC_1.3 - Clock transmission 3

The test system set-up for this test is shown in Figure 16.
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Remotely controlled
power supply
GND 17

1

®
R R
VIUT: [VSUP] MASTE / SLAVE
2
IUT as x /
PMA master Xl
Pulse
generator
GND GND
J_ = C,.
Measurement
Key
1 TXpwm
2 CXPI network
Component
Cpg capacitance
Cgus total bus capacitance
RyasTER master node resistor
Rg1 avE slave node resistor
Figure 16 — Testsystem - Clock transmission 3 test set-up
Table 51 sgecifies the CTC that yerifies the 1.CTC_1.3 - Clock transmission 3.
Table 51 — 1.CTC_1.3 - Clock transmission 3
Item Content

CTC # - Tit 1.CT€/1.3 - Clock transmission 3
Purpose This CTC verifies that the clock output function of the IUT complies with the CXPI specificatjon.
Reference SO 20794-4:2020, REQ 1.14 PHY - PMA AC parameters Aty;; griver-
Prerequisite |The testsystem set-up shall be in accordance with Figure 16.
Set-up — The IUT shall be configured as a master node (1.CTC_1.3-1 to 1.CTC_1.3-3).

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to the L_PwrMng1 (see 6.7).

— TXD: Cpg = 20 pF (5 %).
Step 1. The IUT shall be powered.

2. The pulse generator shall provide a duty cycle in the range of 0,11 to 0,45 to the TXpyy

terminal.
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Table 51 (continued)

Item Content
Iteration Step 1 and step 2 shall be executed for each test case specified in Table 52.
Expected After step 2:  The IUT shall transmit the CXPI waveform onto the CXPI network.
response The measurement shall observe the PWM waveform and shall measure
Aty driver Within £0,5 % of the nominal bit time.
Remark
Table-52—FCc—1-CTCc13—Clocktransmission3
CTC-EPL-TC | Vyyy: [Vsyp RyvasTER Rs1avE Cgus
1.Cfrc_1.31 7V
1.C[rC_1.3-2 13V 1kQ (0,1 %) 30kQ (£0,1 %) 4 nF (1 %)
1.C[rc_1.3-3 18V

Thg PWM waveform Aty 4.y Of the clock transmission for this test is shown in Figure 17.

Key

1 | TXpwm

2 | CXPI network

3 | byt _ref (bit widdTgf teference bit rate)
4 | toitrer * (1 £8%it driver)

L e LSS

3 3

1 1

o J
4 4

Figure 17 — Test system - Clock transmission 3 PWM waveform

8.1.5 1.CTC_1.4 - Detection of clock existence

The test system set-up for this test is shown in Figure 18.
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Remotely controlled
power supply

Key

1 Fixed tp HI level

Table 53 specifies the CTC that verifies the 1.CTC_1.4 - Detection-of clock existence.

‘/SUP
RXPWM RXPWM
IUT as RX,, data
1 PS slave generator
—L XD TX,,, TX
GND

L L

Figure 18 — Test system - Detection of clock existénce test set-up

Table 53 — 1.CTC_1.4 - Detection‘of clock existence

Item Content
CTC # -Tifle |1.CTC_1.4 - Detection of clock existence
Purpose This CTC verifies that the detectionffuniction of the clock existence.
Reference ISO 20794-4:2020:

— REQ 0.7 SIP - ev_wakeup_ind, event wake-up indication (optional);

— REQ 1.9 PHY - PS detection of clock existence.

Prerequisite

The test system set-up/shall be in accordance with Figure 18.

Set-up — The IUT shall'be configured as a slave node.
— The bjtxate shall be set to the default value (see 6.6.2).
— TheSUT shall be initialised to the L_PwrMng1 (see 6.7).
—<Vur [Vsyp/Vparl: 13 V.
Step 18 The IUT shall be powered.
2 TheRXGyyy data generator stratt start tramsmitting theclockasawavefornm
Iteration Not applicable
Expected After step 2: The IUT shall notify the clock existence.
response
Remark ---

8.1.6 1.CTC_1.5 - Arbitration function (stop transmission by arbitration)

The test system set-up for this test is shown in Figure 19.

52
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power supply

VSUP
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RX pwm ’ RXpwm
TXD data IUT as PS RX,|v data
generator master/slave generator
TXD @ TXD R
TXPWM TXPWM
GND GND ﬂ GND
L. L
Measurement
Component
Cpq capacitance

Figure 19 — Test system - Arbitrationfunction (stop transmission by arbitration) test set-up

Tabje 54 specifies the CTC that verifies the 1.CTC_1.5 - Arbitration function (stop transmission by

arbitration).
Table 54 — 1.CTC_1.5 - Arbitration function (stop transmission by arbitration)
Item Content
CTC # - Title |1.CTEZ1.5 - Arbitration function (stop transmission by arbitration)
Purlpose This’CTC verifies that the arbitration of the bit collisions complies with the CXPI spdcification.
Reference 1SO 20794-4:2020, REQ 1.10 PHY - PS bit-wise collision resolution.
Prgrequisite |The testsystem set-up shall be in accordance with Figure 19.
Settup — The IUT shall be configured as a master node or a slave node.
— The bitrate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  Vir [Vsup/Vparl: 13 V.
— TXD: Cpg = 20 pF (5 %).
Step 1. The TXD data generator shall transmit a logical value of 1or a logical value of 0.
2. The RXpy)y data generator shall collide any bit in logical value ‘0’ of RXpyyy with any bit in
logical value ‘1’ of RXpyy) excluding the parity bit.
Iteration Not applicable
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Table 54 (continued)
Item Content
Expected After step 2:  The IUT shall stop the transmission of logical value ‘0’ after any bit in logical
response value ‘0’ of RXpyy collision.

The measurement shall observe stop the transmission on the TXpyy -

Remark ---

8.1.7 1.CTC_1.6 - Operating voltage range

Verify validl operational voltage with transmission and reception.

The test sylstem set-up for this test is shown in Figure 20.

3
Remotely controlled ./
power supply
GND Vis
®
CXPI network dafa
[] Rpts generator
VlUT: [VSUP /VBAT]
2 VRec_TS
TXpym data WERR TS e ® 0/ cxpi Vooms
generator 1 master/slave
i GND
TX pum TX pum
GND ——|_c,,G )
Measurement
Key
1 TXpw
2 GXPTnetwork
3 VPull—up
Components
Cpq capacitance
Rgus total CXPI network resistance

Figure 20 — Test system - Operating voltage range test set-up

Table 55 specifies the CTC that verifies the 1.CTC_1.6 — Operating voltage range.
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Table 55 — 1.CTC_1.6 - Operating voltage range

Item Content
CTC # - Title |1.CTC_1.6 - Operating voltage range
Purpose This CTC verifies that the IUT operates correctly in the valid supply voltage ranges.
Reference IS0 20794-4:2020:
— REQ 1.13 PHY - PMA electrical parameters Vg,
— REQ 1.13 PHY - PMA electrical parameters Vgyp.
Prerequisite |The testsystem set-up shall be in accordance with Figure 20.
Settup — The IUT shall be configured as a master node (1.CTC_1.6-1 or 1.CTC_1.6-2).0r ¢d slave node
(1.CTC_1.6-3 or 1.CTC_1.6-4).
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to the L_PwrMng1 (see 6.7).
— Vit [Vsup/Vgar): see Table 56.
— Rypys: see Table 56.
—_— VDom_TS: 0 V
—  VRec1s/Vpull-up: Se€ Table 56.
Step 1. Theremotely controlled power supply:shall be set on the Vg ,r/Vsyp as specified fin Table 56.
2. The TXpy) data generator shall tratismit the PWM waveform.
Iteration Step 1 and step 2 shall be executed‘for each test case specified in Table 56.
Expected During step 2:  The IUT shalltransmit and receive the PWM waveform continugusly under
regponse all conditions:
The measurement shall observe the PWM waveform on the TXpy.
Remark
Table.56 — TC - 1.CTC_1.6 - Operating voltage range
CTC-EPL-TC |V, ranges[Vgyp range/Vg g range]| Voo 1s/Vpyiiup | Signal ramp Rgus
CT¢_1.6-1 [Z,0.V to 18 V]/[8,0 V to 18 V] [8,0 Vto 18 V] 0,1V/s 30 kQ (0,1 %)
CT¢_1.6-2 [18 Vto 7,0 V]/[18 V to 8,0 V] [18 Vto 8,0 V] 0,1V/s 30 kQ (0,1 %)
CT¢_1.6-3 [70Vto18V]/[8,0Vto 18 V] [8,0 Vto 18 V] 0,1V/s 1kQ (40,1 %)
CT(¢_1.6-4 [18Vto 7,0 V]/[18 Vto 8,0 V] [18Vto 8,0 V] 0,1V/s 1kQ (40,1 %)
8.1/8+ 1.CTC_1.7 - Bit synchronisation

The test system set-up for this test is shown in Figure 21.
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Remotely controlled
power supply

VSUP
RX pym RXpwm
XD data IUT as RX,wym data
benerator PS slave generator
TXD TXD
TXpum TXpum
GND — Cpg GND GND
Measurement
Component
Cpg capacitance

Table 57 specifies the CTC that verifies the(l.CTC_1.7 - Bit synchronisation.

Figure 21 — Test system - ‘Bit synchronisation test set-up

56
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Table 57 — 1.CTC_1.7 - Bit synchronisation

Item Content

CTC # - Title 1.CTC_1.7 - Bit synchronisation
Purpose This CTC verifies that the IUT perform communication processing by synchronizing with the clock.
Reference IS0 20794-4:2020, REQ 1.8 PHY - PS node clock synchronisation and bit synchronization.
Prerequisite The test system set-up shall be in accordance with Figure 21.
Setfup — The IUT shall be contigured as a slave node.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

— Vi [Vsyp/Vpar]: 13 V.

—  TXD: Cpg = 20 pF (%5 %).
Step 1. The RXpy data generator shall transmit the clock asawaveform.

2. The TXD data generator shall transmit a logical value of 1or a logical value of §.
Iteration Not applicable
Expected After step 2: The IUT shall transmit the PWM waveform in synchronization with the falling
regponse edge of clock.

The measurement shall observe the PWM waveform on the TXpyyy.

Remark
8.2] CTP - Wake-up pulse
8.2]1 General
Thif subclause describes the behaviour of the IUT when it receives the wake-up puls¢. All tests
desfribed in this section are applicable only to the IUTs which support ISO 20794-2.
8.2]2 1.CTC_2.1 - Wake-up pulse reception 1, IUT as master node
The test system set-up_for this test is shown in Figure 22.
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Key
1

2
Component

RBUS

Figu

58

GND

1

Measurement

RXpwm
CXPI network

total CXPI network resistance

e 22 — Test system - Wake-up pulse reception 1, IUT as master node test set-up

Remotely controlled
power supply
GND Vs
CXPI
network
RBUS
1 Vier : [Vsue /Viar 1 ki
i generator
RXPWM
IUT as PN
PMA master CXEI CXEI

GND
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Table 58 specifies the CTC that verifies the 1.CTC_2.1 - Wake-up pulse reception 1, IUT as master node.

Table 58 — 1.CTC_2.1 - Wake-up pulse reception 1, IUT as master node

Item Content
CTC # - Title |1.CTC_2.1 - Wake-up pulse reception 1, IUT as master node
Purpose This CTC verifies that the behaviour of the IUT when receiving the wake-up pulse complies
with the CXPI specification.
Reference ISO 20794-4:2020:
— REQO.7SIP - ev_wakeup_ind, event wake-up indication (optional);
— REQ 1.16 PHY - PMA wake-up pulse and dominant pulse filter time t£} akeup cik-
Prgrequisite |The testsystem set-up shall be in accordance with Figure 22.
This CTC is only applicable to a master node.
Settup — The IUT shall be configured as a master node.
— The bit rate shall be set to the default value (see 6.6.2)
— The SUT shall be initialised to the L_PwrMng2 (see'6.7).
Step 1. The CXPI network data generator shall transniit the wake-up pulse as specified|in Table 59.
Iteration Step 1 shall be executed for each test case as specified in Table 59.
Ex;:cted After step 1: See Table 59.
response
Remnark
Table 59 — TC - 1.CTC_2.1 - Wake-up pulse reception 1, IUT as master
CTC-EPL-TC | Wake-up pulse parameter Value Judgement criteria
1.Crc_2.1-1 tex wakeup 400 ps After step 1: The IUT shall notify thHe wake-up
tion.
ttx_wakeup_space 5 ms reception
1.Crc_2.1-2 tex wakeup 2500 ps
ttx_wakeup_space 5 ms
1.Cfrc_2.1-3 tex waketp 400 ps
ttx_wakeup_space 10 ms
1.C[rC_2.1-4 Ydwakeup 2500 ps
ttx_wakeup_space 10 ms
1.CrC_2.15 tix wakeup 29 ps After step 1 The IUT shall not wake-yip.
8.2{3-0 1.CTC_2.2 - Wake-up pulse reception 2, IUT as slave node

The test system set-up for this test is shown in Figure 23.
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Remotely controlled
power supply
GND

J_+

1 Vior  [Vsor /Vear]

CXPI
network
data
generator

D RBUS

RX 2

IUT as

PMA slave AL

CXPI

Key

2 CXPI network

Component

RBUS

Fighire 23 — Test system - Wake-up pulse reeeption 2, IUT as slave node test set-up

Table 60 specifies the CTC that verifies the 1.CT€.2.2 - Wake-up pulse reception 2, IUT as slave node.

total CXPI network resistance

GND

GND

1

Measurement

1

Table 60 — 1.CTC_2.2 - Wake-up pulse reception 2, IUT as slave node

Item Content
CTC # - Title |1.CTC_2.2 - Wake-up-pulse reception 2, IUT as slave node
Purpose This CTC verifies.that the behaviour of the IUT when receiving the wake-up pulse (i.e. clock
complies with th€ CXPI specification.
Reference 1SO 20794%4,2020:
— REQ.0.7 SIP - ev_wakeup_ind, event wake-up indication (optional);
—<REQ 1.16 PHY - PMA wake-up pulse and dominant pulse filter time ¢, yareups
— REQ 1.16 PHY - PMA wake-up pulse and dominant pulse filter time ¢,y \akeup space-
Prerequisite | THE TESTSYSTEM SET-UP Shait be I accoraance with FIgUure 23-
This test is only applicable to a slave node.
Set-up — The IUT shall be configured as a slave node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to the L_PwrMng2 (see 6.7).
Step 1. The CXPI network data generator shall transmit the clock waveform as specified in
Table 61.
Iteration Step 1 shall be executed for each test case specified in Table 61.
Expected After step 1: See Table 61.
response

60
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Table 60 (continued)
Item Content
Remark
Table 61 — TC - 1.CTC_2.2 - Wake-up pulse reception 2, IUT as slave
CTC-EPL-TC Conditions Expected response
1.CTC_2.2-1 D =0,11 |Inclination rate of wave- |After step 1: The IUT shall notify the wake-up

tx_1_lo_dom —

mit the dominant level with 0.25 t;; duration
in 61 ms interval.

1.CTC_2.2-2 Dex 1 1o rec = 0,45 form <5 V/us; reception.

1.C[rC_2.2-3 The CXPI network data generator shall trans- |After step 1: The IUT shall not wakeg-up.
mit the dominant level with 0,4 ps duration in
1t interval.

1.C[rC_2.2-4 The CXPI network data generator shall trans- |After step 1: The IUT shall\not wake¢-up.

8.214 1.CTC_2.3 - Wake-up pulse transmission

The test system set-up for this test is shown in Figure 24.

Remotely controlled
power supply

VSUP
RXPWM RXPWM
Pulse IUT as RXpwnm data
generator PS slave generator
TXD TXD
TX TX pyny
GND = C, GND GND
Measurement
Component
C capacitance
PG

Figure 24 — Test system - Wake-up pulse transmission test set-up

Table 62 specifies the CTC that verifies the 1.CTC_2.3 - Wake-up pulse transmission.
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Table 62 — 1.CTC_2.3 - Wake-up pulse transmission

— REQ 0.8 SIP - cmd_wakeup_req, command wake-up request;

— REQ 1.12 PHY - PS node transmission of wake-up pulse t, \axeups

Item Content
CTC # - Title |1.CTC_2.3 - Wake-up pulse transmission
Purpose This CTC verifies that the function of the transmission of the wake-up pulse by a slave node
complies with the CXPI specification.
Reference IS0 20794-4:2020:

— REQ 1.12 PHY - PS node transmission of wake-up pulse t;, yakeup space
Prerequisite |The testsystem set-up shall be in accordance with Figure 24.
Set-up — The IUT shall be configured as a slave node (1.CTC_2.3-1 or 1.CTC_2.3-2).
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to the L_PwrMng2 (see 6.7).
— TXD: Cpg = 20 pF (5 %).
Step 1. The pulse generator shall transmit the wake-up pulse as spegified in Table 63.
Iteration Step 1 shall be executed for each test case specified in Table 63.
Expectedre- After step 1: See Table 63.
sponse
Remark
Table 63 — TC - 1.CTC_2.3 - Wake:up pulse transmission
CTC-EPL-TC Definition Judgement criteria
1.CTC_2.3-]  |The RXpyyy data generator |After step\:  The IUT shall transmit the wake-up pulse which
shall receive first domi- meets 400 us <ty yageup < 2 500 ps.
;?:ltl I;:;ii;gﬁﬁg;gi;ﬁ'r The measurement shall observe the wake-up pulge
transmit the clock after 4 which meets 400 ps < tiy \akeup S 2 500 ps.
ms elapsed. The start point of the measurement shall be the fall
edge of the waveform and the end point of the meas-
urement shall be the rise edge of the waveform.
The IUT shall not transmit the second dominant
pulse.
The measurement shall not observe the second
dominant pulse.
1.CTC_2.3-2  |TheRXpyy data genera- |Afterstep 1: The IUT shall transmit the wake-up pulse, which
tor shall receive second meets 400 us <ty yageup < 2 500 psand 5 ms <
dominant pulse which the tix_wakeup_space S 10 ms.
;E;llb;:l:al;l;[r:ibéﬁ:;ggk The measurement shall observe the wake-up pulse,
s which meets 400 us < ¢t <2500 psand
within 59 ms. tx_wakeup
Sms < ttx_wakeup_space <10 ms.
The start point of the measurement shall be the fall
edge of the waveform and the end point of the meas-
urement shall be the rise edge of the waveform.
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8.3.1 General
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All CTCs specified in 8.3 verify the threshold voltages and threshold duty cycle of the IUT are

implemented correctly within the specified operating supply voltage range.

8.3.2 Voltage threshold test set-up

This set-up of the test system is shown in Figure 25.

Remotely controlled
power supply
GND Ves
l +
CXPI network data
Viur Ryus generator
2
TXpwy data IUTasPMA ® Xl
generator master/slave
TXpwm TXpum GND
GND = Cu
GND
J_ Clamp circuit
Measurement
Key
2 CXPI network
Comnponents
Cpq capacitance
Rgy total CXPItetwork resistance
Figure 25 — Test system - Voltage threshold test 1 set-up
8.3]3_“\1:CTC_3.1 - Voltage threshold test 1
Table 64 specifies the CTC that verifies the 1.CTC_3.1 - Voltage threshold test 1.
Table 64 — 1.CTC_3.1 - Voltage threshold test 1
Item Content
CTC # - Title |1.CTC_3.1 - Voltage threshold test 1
Purpose This CTC verifies that the IUT operates the correct voltage threshold.
Reference ISO 20794-4:2020:
— REQ 1.13 PHY - PMA electrical parameters Vgysqoms
— REQ 1.13 PHY - PMA electrical parameters Vgygpac-
Prerequisite |The testsystem set-up shall be in accordance with Figure 25.
63
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Table 64 (continued)
Item Content
Set-up — The IUT shall be configured as a master node (1.CTC_3.1-1 to 1.CTC_3.1-3) or a slave node

(1.CTC_3.1-4 to 1.CTC_3.1-6).
— The bitrate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).

—  Viur [Vsyp/Vgat]: see Table 65.

—  Vpom ts: See Table 65.
—  Veec1s/Vpull-up: Se€ Table 65.
—  Rpys: see Table 65.

—  TXpwu: Cpg = 20 PF (25 %).

Step 1. The TXpyyy data generator shall control the IUT to transmit and recefvethe PWM wavefgrm
(refer to remark 1).

Iteration Step 1 is executed for each test case specified in Table 65.

Expected After step 1: The IUT shall transmit and receive the PWM wayeform.

response

Remark 1. The clamp circuitin Figure 25 is used as necessary td redlize the recessive voltage of V.| 1s.

The Vgp shall be calculated from the Vg, by knowing the chardeteristic of the IUT.

Table 65 — TC - 1.CTC_3.1 - Voltage threshold test 1

CTC-EPLIC | Viyy: [Vsypl Vbom_1s/VRec-Ts Expected Rgys
communication result

v =0,556 x V¢ 23,892V,

1.CTC_3.1-] 7V RecTS SUR / Successful
Vpom 15 = 0,423 % Vayp = 2,961 V
1% =0,556 x.Vop=7,228V,

1.CTC_3.1-2 13V Rec TS SUP / Successful 30 kQ (£0,1 %]
VDom_TS = 0,4‘23 X VSUP = 5,4‘99 \%
V =0,556 x V;;p = 10,008V,

1.CTC_3.1-] 18V Rec S SUP / Successful
VDom_TS = 0,4’23 X VSUP = 7,614 \Y
%4 =0,556 x Vep = 3,892V,

1.CTC_3.1-4 7V Rec.TS SUP / Successful
Vpom 15 = 0,423 x Vgyp = 2,961 V
1% =0,556 x Voyp=7,228V,

1.CTC_3.1-] 13V Rec TS SUP / Successful 1kQ (£0,1 %)
VDom_TS = 0,4‘23 X VSUP = 5,4‘99 \%
V =0,556 x Vo;;p = 10,008V,

1.CTC_3.1-¢ 18V RecTS SUP / Successful
VDom TS =0,423 x VSUP =/,614V

8.3.4 1.CTC_3.2 - Voltage threshold (Vp,, 15 up) test 2

Figure 26 shows an example of test (Vp,,, 15 up) - Voltage threshold test 2.
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0,556 xV_---
suP

th_rec

BUS_CNT

%4
th_dom

0,423 x V.

SUP

Key

VDom_TS

Viys
0,556 x Vgyp to 0,423 x Vgyp (signal voltage)

voltage

A W N R

time
Figure 26 — Example of test (V},;,, 15 up) - Voltage threshold test 2

Figyire 27 shows an example of test (V. 15 down)* Voltage threshold test 2.

th_rec

BUS_CNT

th_dom

0,423 x V.

SUP”"

Key

VDom_TS

Viys
0,556 x Vgyp to 0,423 x Vgp (signal voltage)

voltage

A W N R

time
Figure 27 — Example of test (V. 15 up) - Voltage threshold test 2
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8.3.5 1.CTC_3.2 - Voltage threshold test 2

Table 66 specifies the CTC that verifies the 1.CTC_3.2 - Voltage threshold test 2.

Table 66 — 1.CTC_3.2 - Voltage threshold test 2

Item Content
CTC # - Title |1.CTC_3.2 - Voltage threshold test 2
Purpose This CTC verifies that the IUT operates the correct centre recessive threshold voltage.

Reference 1SO 20794-4:2020:
— REQ 1.13 PHY - PMA electrical parameters Vgys onps

— REQ 1.13 PHY - PMA electrical parameters Vyys.
Prerequisite |The testsystem set-up shall be in accordance with Figure 25.

Set-up — The IUT shall be configured as a slave node.

— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).

—  Vigr (Wsyp or Vgar): see Table 67.

—  Vpom ts: see Table 67.

— Ve 18/ Vpull-up: Se€ Table 67.

— Rpys: see Table 67.

— The LT shall set Vp,,, tsand Vg, 15 according to Table 67 CTC_3.2-1.

Step 1. The TXpy)y data generator shall cohtrol the IUT to transmit and receive the PWM
waveform.

2. The IUT shall vary the Vp,,, ps'and the Vg, 1 according to Table 67.

3. The measurement shall‘observe the PWM waveform and shall measure the voltage
threshold, which does net set the transmission and reception cycle (Viy, goms Vin red) fnd
calculate the following parameter (see Figure 26 and Figure 27):

VBUS_CNT = (Vth_dom + Vth_rec)/Z;

VHYS N Vth_rec B Vth_dom'

Iteration Step 1 andsStep 2 shall be executed for each test case specified in Table 67.
Expected After step 1: The IUT shall transmit and receive the PWM waveform.
response

During step 3:  The measurement shall observe the PWM waveform and shall measure.
The Vpys cnr shall be within [0,475 to 0,525] x Vgyp.

Tie Vijys shatt be tess tman 0, 133X Vp.

Remark ---

The Vgyp shall be calculated from the Vg, by knowing the characteristic of the IUT.
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V 2,961Vto3,892V
CTC_3.2-1 7V 0931V om 15 | Jup
VRec 15 [3,892 V to 2,961 V] down
Vpom s [5,499 V to 7,228 V] up The Vpom 15/ Virec
CTC_3.2-2 13V 1,729V = 1kQ (0,1 %) | isvaried by 0,02V
VRec 15 [7,228 V t0 5,499 V] down per step
% 7,614V to 10,008 V] u
CTC.3.2-3 |18V  |2,394V Dom 15 | 1up
Viee 75 [10,008 V to 7,614 V] down
8.3/6 1.CTC_3.3 - Duty cycle threshold test 1
Thi} set-up of the test system is shown in Figure 28.
Remotely controlled Remotely controlled
clock transmission power supply
GND CLK GND Ves
VCC
VSUP
RXD RX pwm ' RX pwm
[] Fuom S - IUT:asPS RX,yy dhta
7 master/slave generator
N
Y TXD
== Cu GND GND

Comnponents

RLOI D

1

Measurement

capacitance
resistor of electric load

L

Figure 28 — Test system - Duty cycle threshold test set-up

Table 68 specifies the CTC that verifies the 1.CTC_3.3 — Duty cycle threshold test.
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Table 68 — 1.CTC_3.3 - Duty cycle threshold test 1

Item Content
CTC # - Title |1.CTC_3.3 - Duty cycle threshold test
Purpose This CTC verifies that the decoding function complies with the CXPI specification.
Reference ISO 20794-4:2020:
— REQ 1.4 PHY - PS decoding function ¢, 4if conts
— REQ1.11 PHY - PS AC parameters ¢,y g p; cont:
Prerequisite |The testsystem set-up shall be in accordance with Figure 28.
Set-up — The IUT shall be configured as a master node (1.CTC_3.3-1 to 1.CTC_3.3-2) on\a slave npde
(1.CTC_3.3-3t0 1.CTC_3.3-4).
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  Viur [Vsup/Vparl: 13 V.
— TXD:
— Pull-up resistor for open drain device.only.
— Vcc: The value depends on the tested deyice (5 V or 3,3 V).
Step 1. The RXpyy  data  generator* shall transmit the PWM  waveform.
The logical value 0 under the coridition: ¢,y i cone = 1 MSand .y gif cont = 2,5 HS.
Iteration Step 1 shall be executed for each tést case as specified in Table 69.
Expected After step 1: The IUT shall receive the PWM waveform.
response
Remark
The Vgp shall be calculated frommthe Vg r by knowing the characteristic of the IUT.
Table’69 — TC - 1.CTC_3.3 -Duty cycle threshold test 1
CTC-EPL-IrC trx 01o_cont/trx_0_hi_cont
1.CTC_3.3-1 trx Onlo”cont = brx 1 lo_cont +2,5 us
1CTC_33' L tI‘X?OJ’li?COnt =1 us
1'CTC—3'3' B trx_O_lo_cont = Lrx 1 lo_cont + 2'5 us
1.CTC_3.3-4  |try 0 hi cont = 1US
8.3.7 1.CTC_3.4 - Duty cycle threshold test 2

Table 70 specifies the CTC that verifies the 1.CTC_3.4 - Duty cycle threshold test 2.

68
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Table 70 — 1.CTC_3.4 - Duty cycle threshold test 2

Item Content
CTC # - Title |1.CTC_3.4 - Duty cycle threshold test 2
Purpose This CTC verifies that the decoding function complies with the CXPI specification.
Reference 150 20794-4:2020, REQ 1.4 PHY - PS decoding function ¢, e cont-
Prerequisite |The testsystem set-up shall be in accordance with Figure 28.
Setfup — The IUTshall be coniigured as a master node or a slave node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
— Vi [Vsyp/Vparl: 13 V.
— TXD:
—  Cpg =20 pF (=5 %);
Ry oap = 24 KQ (£5 %);
— Pull-up resistor for open drain device only.
— Vcc: The value shall depend on the tested device (5 Vor 3,3 V).
Step 1. The RXpy) data generator shall transmit the 10 bit of the logical value 1.
2. The RXpy,) data generator shall trahsmit the 1 bit of the logical value 1 wavefprm, which
the LO width is 0,8 ps longer.than step 1.
Iteration Not applicable
Expected After step 1: The IUT shall receive the RXpyy, waveform as the logical value 1.
re%onse After step 2: The IUT shaltreceive the RXpy, waveform as the logical value 1.
Remnark ---

8.4] CTP - Network stateeurrent characteristics

8.4J]1 1.CTC_4.1 - Drive current test

The set-up for thig\test system is shown in Figure 29.
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Remotely controlled
power supply

GND Vs

L

4‘
CXPI network data
Vo WVean 7Vore] Ry, generator
2 VRec,TS
TXpy dafa UTasPMA ® oo Voun
generatdr 1 master/slave
TX fum I/ e GND
GND = Cw
GND
Measurement
Key
2 CXPI network
Component
Cpg capacitance
Rpys total CXPI network resistance
Figure 29 — Test system - Drive current test set-up
Table 71 specifies the CTC that verifies the 1.CTC_4.1 - Drive current test.
Table 71 — 1.CTC_4.1 - Drive current test
Item Content
CTC # - Tifle |1.CTC_4X=Drive current test
Purpose This{CTC verifies that the drive capability of the IUT output.
Reference 180.20794-4:2020, REQ 1.13 PHY - PMA electrical parameters Igyg 1y
Prerequisite . [The test system set-up shall be in accordance with Figure 29.
Set-up — The [UT Shall be configured as a Master Node or a Slave Node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  Vir' [Vsyp/Vparl: 18 V.
— VDom_TS: 0 V.
— VReC_TS: 18 V.
—  Rpys: 440 Q (0,1 %).
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Table 71 (continued)

Item Content
Step 1. The TXpyy data generator shall control the IUT to transmit and receive the PWM
waveform.
Iteration Not applicable
Expected After step 1: The measurement shall observe TH, 4o, lower than 5,4 V as dominant level
response THyy dom =0,3 % Viyr=54V.
Remark ---

8.42 1.CTC_4.2 - Input leakage test

The set-up for this test system is shown in Figure 30.

Key

1 CXPhnetwork
Component

Ryighs resistor for measurement

Remotely controlled
power supply

GND Ves

1

Vigr : [Vsup / Vear]

IUT as PMA : :IR”E“ /
CXPI

master/slave

GND

1

Measurement

1

Figure 30 — Test system - Input leakage test set-up

Table 72 specifies the CTC that verifies the 1.CTC_4.2 - Input leakage test.

Table 72 — 1.CTC_4.2 - Input leakage test

Item Content
CTC # - Title |1.CTC_4.2 - Inputleakage test
Purpose This CTC verifies that the input leakage current Igyg pas gom While the CXPI network is the dom-
inant state complies with the CXPI specification.
Reference IS0 20794-4:2020, REQ 1.13 PHY -PMA electrical parameters Igys pas dom:
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Table 72 (continued)

Item Content

Prerequisite |The testsystem set-up shall be in accordance with Figure 30.

Set-up — The IUT shall be configured as a master node or a slave node.
— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

—  Vir' [Vsup/Vparl: 12V.

—  Rypas: 499 Q (20,1 %).

Step 1. The UT shall control the IUT to stop the transmission to the CXPI network.

Iteration Not applicable

Expected After step 1: The measurement shall measure the maximum voltage dropvalue on the
response CXPI network which is higher than -500 mV.

Remark

8.4.3 1.(TC_4.3 - Reverse leakage current test

The set-up|for this test system is shown in Figure 31.

Remotely controlled Remgotely controlled
power supply 1 power supply 2
GND Vs GND Vs

L S

Vir : [Vsup / Viar ]

1
RMEAS
IUT as PMA ad / - — ®
master/slave —
GND

of

Measurement

1

Key

1 CXPI network
Component

RuEas resistor for measurement

Figure 31 — Test system - Reverse leakage current test set-up 1

Table 73 specifies the CTC that verifies the 1.CTC_4.3 - Reverse leakage current test.
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Table 73 — 1.CTC_4.3 - Reverse leakage current test

Item Content
CTC # - Title |1.CTC_4.3 - Reverse leakage current test
Purpose This CTC verifies that the reverse leakage current is limited to the maximum value of the Ig;g
pas_rec €ven if the Vg is higher than the IUT power voltage V1.
Reference SO 20794-4:2020, REQ 1.13 PHY -PMA electrical parameters Igys pas rec-
Prerequisite |The testsystem set-up shall be in accordance with Figure 31.
Set-up — The IUT shall be configured as a master node or a slave node.
— The bitrate shall be set to the default value (see 6.6.2).
— Vit [Vsup/VBarl: 70 V/8,0 V.
— The SUT shall be initialised to default (see 6.7).
Step 1. The UT shall control the IUT to set a recessive level at the CXPI'network terminpl.
2. The remotely controlled power supply 2 shall increasefey decrease Vpg, with a2 V/s ramp
in the range 8 Vto 18 V.
Iteration Not applicable
Expected After step 1: The measurement shall observe the maximum voltage drop valuefon the
re;ironse CXPI network which is less or equal than 20 mV.
Refnark -

8.5| CTP - Physical signal slope control

8.5]1 1.CTC_5.1 - Duty cycle measurement'1

The set-up for this test system is shown-ifrFigure 32.
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2
Remotely controlled ./
power supply  d
GND Vs CXPI network data
J_ generator
Rsus []
Vigr : [Vsup / Viar] Vs
1 VDnm TS
IUT as PMA N N / —
master/slave 4 4
GND
Cous ——
GND
Measurement
Key
1 CXPI network
2 VPull-up
Component
Cgus total CXPI network capacitance
Rpus total CXPI network resistance

Figure 32 — Test system - Duty cycle measurement 1 test set-up

Table 74 syecifies the CTC that verifies the'1.CTC_5.1 - Duty cycle measurement 1.

Table 74 = 1.CTC_5.1 - Duty cycle measurement 1

Item Content
CTC # - Title |1.CTC_5.1#Dwuty cycle measurement 1
Purpose This CTCwerifies that the duty cycle of the PWM waveform complies with the CXPI specificatjon.

Reference 1SO.20794-4:2020:
4+ REQ 1.5 PHY - PS clock generation;

— REQ 1.14 PHY - PMA AC parameters Dy, 1 10 dom’ Ptx 1 lo recs

— REQ1.14 PHY - PMA AC parameters Dy, ¢ |o;

— REQ 1.15 PHY - PMA AC parameters - Param 32.
Prerequisite |The testsystem set-up shall be in accordance with Figure 32.
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Table 74 (continued)
Item Content
Set-up — The IUT shall be configured as a master node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
— CXPI network load: see Table 75.
—  Vpon rgisee Table 75.
—  VRec 15/ Vpuil-up: S€€ Table 75.
Step 1. The UT shall control the IUT to transmit a logical value 0 and 1 waveform;
Iteration Step 1 shall be executed for each test case specified in Table 75.
Exgpected After step 1: The IUT shall transmit a logical value 0 and 1 waveform.
response The measurement shall observe and shall measure the waveform.
The measured logical value 1 waveform shall be Dy, 1 1, gom = 0,17 and
Dtx_l_lo_rec <0,45.
The measured logical value 0 waveform'shall be D, ( 1,2 D4 1 ), t 0,06.
The point of the waveform measurement shall be the start bit and|the stop
bit of the frame information fi€ld (L._FI) of the response.
Remark ---
Table 75 — TC - 1.CTC_5.1 «Duty cycle measurement 1
dTC-EPL-TC Viut: [Vsup/Veatl Viec s/ Voull-up CXPI network loads Cgys/Rpys
1.C[rC_5.1-1 70V/8,0V 6,0V 1 nF (#1 %)/1 kQ (0,1 %)
1.C[rC_5.1-2 7,0V/8,0V 6,6V 1 nF (#1 %)/1 kQ (0,1 %)
1.CrC_5.1-3 7,0V/8,0V 6,0V 10 nF (=1 %)/500 Q (0,1 %)
1.C[rC_5.1-4 70V/8,0V 6,6V 10 nF (=1 %)/500 Q (0,1 %)
1.C[rC_5.1-5 18V/18,7V 17,0V 1 nF (#1 %)/1 kQ (20,1 %)
1.C[rC_5.1-6 18V/18,7 V 17,6 V 1 nF (#1 %)/1 kQ (0,1 %)
1.C[rC_5.1-7 18 V/18(7 V 17,0V 10 nF (=1 %)/500 Q (+0,1 %)
1.CrC_5.1-8 18 ¥/187 V 17,6 V 10 nF (=1 %)/500 Q (x0,1 %)
8.5{2 1.CTC:5:2 - Duty cycle measurement 2
The set-upfor'this test system is shown in Figure 33.
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Remotely controlled
power supply

VSUP
RXPWM RXPWM
TXD data IUT as PS RX puny data
generator master/slave generator
TXD TXD
I TX puum TX puum
GND = Cw GND GND
Measurement
Component
Cpg capacitance

Table 76 specifies the CTC th

Figure 33 — Test system - Duty cycle measurement 2 test set-up

Table 76 — 1.CTC-5.2 - Duty cycle measurement 2

at verifies the 1.CTC_5.2 - Duty cycle measurement 2.

Item

Content

CTC # - Tifle |1.CTC_5.2 - Duty cycle/measurement 2

Purpose This CTC verif

ies taht the PWM waveform of the TXpy, complies with the CXPI specificatiop.

Reference ISO 20794-42

— REQ-2/PHY - PS bit sample timing;
— (REQ 1.3 PHY - PS encoding function;

>~ REQ 1.8 PHY - PS node clock synchronisation and bit synchronization.

020:

Prerequisjté~| The test system set-up shall be in accordance with Figure 33.

Set-up — ThelUTs

— Thebitra

— The SUT shall be initialised to default (see 6.7).

—  TXD: Cpg = 20 pF (25 %).

hall be configured as a master node or a slave node.

te shall be set to the default value (see 6.6.2).

Step 1. The TXD data generator shall control the IUT to transmit a logical value 0 and 1 waveform.
Iteration Not applicable

Expected After step 1: The IUT shall transmit the logical value 0 and 1 waveform.

response The Measurement shall observe the waveform.

Remark
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8.5.3 1.CTC_5.3 - Duty cycle measurement 3

Table 77 specifies the CTC that verifies the 1.CTC_5.3 - Duty cycle measurement 3.

Table 77 — 1.CTC_5.3 - Duty cycle measurement 3

Item Content
CTC # - Title |1.CTC_5.3 - Duty cycle measurement 3
Purpose This CTC verifies that the duty cycle of the PWM waveform complies with the CXPI specification.
Reference [SO 20794-4:2020:
— REQ 1.5 PHY - PS clock generation;
— REQ1.14 PHY - PMA AC parameters Dy, ¢ |o;
— REQ 1.15 PHY - PMA AC parameters - Param 32.
Prgrequisite |The testsystem set-up shall be in accordance with Figure 32.
Settup — The IUT shall be configured as a slave node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
— CXPI network load: see Table 78.
—  Vpom_ts: see Table 78.
—  Viec1s/Vpull-up: See Table 78.
—  Lix 110 dom 15 ® bex 1 1o rec 1s* Se€ Table 78.
Step 1. The CXPI network data generator shall transmit the clock in the logical 1 PWM waveform
in various duty cycle [i.e,various Lo level width: ¢, 1 o qom Ts (®tix 1 10 rec T{) Shown in
Table 78]. T T
2. The UT shall controlithe IUT to transmit the logical value 0.
Iteration Step 1 shall be executed for each test case specified in Table 78.
Exgpected After step 1: TFhe IUT shall transmit the logical value 0.
response The measurement shall observe and shall measure the waveform.
The logical value 0 waveform shall be measured in the range of
Dtx_O_lo z Dtx_l_lo +0,06.
The voltage level shall not exceed 0,3 x Vg5 during the Lo width df a logical
value 0 waveform.
The point of the waveform measurement shall be the start bit and|a stop bit
of the frame information field (L_FI) of the response.
Remark
|
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Table 78 — TC - 1.CTC_5.3 - Duty cycle measurement 3

a  If1.CTC

Viur: Viee 15/ CXPI network loads Duty cycle
CTCEPLTC [Vsup/Vearl | Veuil-up Cgys/Rpys ttt"—1—'°—d°m—Ts
tx_1 _lo_rec TS
1.CTC_5.3-1 70V/80V |60V 1nF (1 %)/1 kQ (20,1 %)
1.CTC_5.3-2 70V/80V |66V 1nF (1 %)/1 kQ (20,1 %)
1.CTC_5.3-32  |70V/80V |60V 10 nF (1 %)/500 Q (20,1 %)
1.CTC_5.3-42  |70V/80V |66V 10 nF (1 %)/500 Q (0,1 %)
1.CTC_5.3-§ 18 V/18;7V 1T7,0°V TR T 96/ T RO (E0,19%6) it to tom 1= O 1] oy
1.CTC_5.3-b 18V/18,7V  |176V  |1nF (+1%)/1kQ (20,1 %)
1.CTC_5.3-J2 [18V/187V  [170V |10 nF (1 %)/500 Q (0,1 %)
1.CTC_5.3-82  [18V/18,7V  [176V |10 nF (¥1 %)/500 Q (0,1 %)
1.CTC_5.3-9 70V/80V |60V 1nF (1 %)/1 kQ (20,1 %)
1.CTC_5.3-10 |70V/80V |66V 1nF (1 %)/1 kQ (20,1 %)
1.cTC_53-41  [70v/80v |60V 10 nF (21 %)/500 Q (0,1 %)
1.CTC.5.312  [70v/80V |66V 10 nF (£1 %)/500 Q (0,1 %)
1.CTC_5.3-13 [18Vv/187V  [170V  |1nF (1 %)/1kQ (20,1 %) Bt to.recms = 039 Lyie + 0.6/T
1.CTC_5.3-]14 |18V/187V  [176V  |1nF (1 %)/1kQ (0,1 %)
1.CTC_5.3-15 |18V/187V  [170V |10 nF (+1 %)/500 Q (+0,1.%)
1.CTC_5.3-16 [18v/187V  [176V |10 nF (1 %)/500 Q (+0;1%)
5.

3-11,1.CTC_5.3-12, 1.CTC_5.3-15 and 1.CTC_5.3-16 pass, this test case is optional.

8.5.4 1.(
This test ig

This set-up

TC_5.4 - Propagation delay of the receivertest
applicable only to the IUT which has theRXpy terminal.

of the test system is shown in Figuke34.
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Remotely controlled
power supply
CXPI
Ve o Ves network
J_ data
@ generator
[] RLOAD
1 Vier # [Vsyp /Viar 1 Ruus
IUT as ./
T o
PMA CXPI CXPI
master/slave Dot s
GND
GND

1

Measurement

1 L

Key
1 RXpywm
2 CXPI network
Comnponents
Cpq capacitance
Riodp resistor of electric load
Rpy total CXPI network resistance
Figure 34 — Test system - Propagation delay of the receiver test set-up
Tabje 79 specifies the,CTC that verifies the 1.CTC_5.4 - Propagation delay of the receiver test.
Table 79 — 1.CTC_5.4 - Propagation delay of the receiver test
Item Content
CTC #-Title |1.CTC_5.4 - Propagation delay of the receiver test
Purpese This-CFe-rerifiesthatthe prepasationdelayof the recetvingnode-of the HeempHes with the
CXPI specification.
Reference 1SO 20794-4:2020:
— REQ1.14 PHY - PMA AC parameters ¢,y ,wm pd;
— REQ1.14 PHY - PMA AC parameters t., ,.m pd sym-
Prerequisite |The testsystem set-up shall be in accordance with Figure 34.
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Table 79 (continued)
Item Content
Set-up — The IUT shall be configured as a master node (1.CTC_5.4-1 to 1.CTC_5.4-3) or a slave node
(1.CTC_5.4-1to 1.CTC_5.4-3).
— The bitrate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  Viyrt [Vsypl: see Table 80.
— RX:
— Pull-up resistor for open drain device only.
— Vcc: value depends on the tested device (5 V or 3,3 V).
—  Rpys: 1kQ (20,1 %).
Step 1. The CXPI network data generator shall be driven with a 50)% duty cycle square wavg at
10 kHz.
Iteration Step 1 shall be executed for each test case specified in Table-80.
Expected After step 2: The measurement shall observe the-RXpy,) and shall measure the RXpyyy
response waveform.
The IUT shall be a master node: Measured time ¢, ;,m ,q Shall be less
than 2,1 ps.
The IUT shall be a slave\node. Measured time ¢,y pm pa_sym Shall be withip
+2 s. o
Remark -
Table 80 — TC - 1.CTC_5.4- Propagation delay of the receiver test
1.CTC_5.4- 7V
1.CTC_5.4-% 13V
1.CTC_5.4- 18V
8.5.5 1.(TC_5.5 - Propagation delay of the transmitter test
This test i applicable only to the IUT, which has a TX terminal. This set-up of the test system is shgwn
in Figure 3p.

80
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Remotely controlled
power supply

L
VIUT 0 [VSUP] RBUS
Z
IUTasPMA e
Pulse 1 master/slave
generator 1
Chys ——
X .—0/ X
GND _l_ Coe GND
Measurement
Key
2 CXPI network
Comnponents
Cpq capacitance
Rpy total CXPI network resistance

Tabje 81 specifies the €T)€'that verifies the 1.CTC_5.5 - Propagation delay of the transmitter

Figure 35 — Test system - Propagation delay of the transmitter test set-up

Table 81 — 1.CTC_5.5 - Propagation delay of the transmitter test

test.

Item

Content

CTC # - Title |1.CTC_5.5 - Propagation delay of the transmitter test

Puflpose This CTC verifies that the propagation delay of the transmitter of the IUT complies with the CXPI
specification.
Reference [SO 20794-4:2020:

— REQ1.14 PHY - PMA AC parameters t, ,wm pds
— REQ 1.14 PHY - PMA AC parameters ¢,

tx_pwm_pdr;

— REQ 1.14 PHY - PMA AC parameters iy ,wm pdf clk-

Prerequisite |The testsystem set-up shall be in accordance with Figure 35.
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Table 81 (continued)
Item Content
Set-up — The IUT shall be configured as a master node (1.CTC_5.5-1 to 1.CTC_5.5-6) or a slave node
(1.CTC_5.5-1 to 1.CTC_5.5-6).
— The bitrate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  Viyrt [Vsypl: see Table 82.
— TX: Cpg = 20 pF (=5 %).
Step 1. The pulse generator shall be driven with a 50 % duty cycle square wave at 10 kHz:
Iteration Step 1 shall be executed for each test case specified in Table 82.
Expected After step 1: The measurement shall observe and shall measure the PWM waveform.
response IUT shall be in the master node or the slave node. Measured time ¢, ,ym far
shall be less than 2,9 ps. o
IUT shall be in the slave node. Measured time t;; i 44 Shall be less thar
16,9 ps. 2
IUT shall be in the master node. Measured timé@¢., ,m_pdr cix Shall be less
than 16,9 us.
Remark ---
Table 82 — TC - 1.CTC_5.5 - Propagation delay of the transmitter test
1.CTC_5.5-1 70V 1 nF (1 %)/1 kQ (0,1 %)
1.CTC_5.5-2 70V 10 nF (=1 %)/500 Q (x0;1 %)
1.CTC_5.5-3 13V 1 nF (¥1 %)/1 kQ (x0,1 %)
1.CTC_5.5-# 13V 10 nF (=1 %)/500:XY' (0,1 %)
1.CTC_5.5-% 18V 1 nF (1 %)/1kQ (0,1 %)
1.CTC_5.5-p 18V 10 nF (1.%)/500 Q (0,1 %)
8.5.6 1.(TC_5.6 - Propagationjdelay of the transmitter test 2
This set-uf of the test systémyis shown in Figure 36.
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I/SUI’
RXPWM RXPWM
Pulsa
B ““’; IUT as RX .y data
generator PS slave generatof
TXD TXD
C, G TXPWM TXP’WM
GND " GND GND
Measurement
Key]
1 RXpywm
Component
Cpg capacitance
Figure 36 — Test system > Propagation delay of the transmitter test 2 set-up
Table 83 specifies the CTC that verifies the 1.CTC_5.6 — Propagation delay of the transmitter|test 2.
Table 83— 1.CTC_5.6 - Propagation delay of the transmitter test 2
Item Content
CT( # - Title |1€TC_5.6 - Propagation delay of the transmitter test 2
Purlpose This CTC verifies that the propagation delay of the transmitter of the IUT complies with the CXPI
specification.
Reference [SO 20794-4:2020, REQ 1.11 PHY - PS AC parameters T,

Prflrpqnicitp The test system set-up shallbhe in accordance with Fiocure 36

—  Vir [Vsypl: 13 V.

Set-up — The IUT shall be configured as a slave node.
— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to default (see 6.7).

—  TXD: Cpg = 20 pF (+5 %).

Step 1. The RXpy,) data generator shall start transmitting the clock as a waveform.

2. The pulse generator shall be driven with a 50 % duty cycle square wave at 10 kHz.

© IS0 2020 - All rights reserved
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Table 83 (continued)

Item Content
Expected After step 2: The IUT shall transmit the TXpy, waveform.
response

The measurement shall observe and shall measure the PWM waveform at
the time from a falling edge of the RXpyy to a falling edge of the TXpyyy, and

the measured time ¢, ;m par Shall be less than 0,5 ps.

Remark ---

8.5.7 1.CTC_5.7 - Loop back time test

This test i applicable only to IUT which has the RXpyy) terminal and the TXpy,), terminal.

This set-up of the test system is shown in Figure 37.

Remotely controlled
power supply

GND

L

PS

R LOAD

REUS
1 Vi Vel

/ RXPWM 3
Cpel IUT as / ‘
CXPI

2 PMA master

Pulse
generator

I p—
TXPWM TXPWM Bus
GND —_|_ GND

Measurement

1

Key

1 RXpiw

2 TXpwm

3 CXPI network

Components

Cpc1 capacitance

Cpgo capacitance

R 0ap resistor of electric load

Cgus total CXPI network capacitance
Rgys total CXPI network resistance

Figure 37 — Test system - Loop back time test set-up

Table 84 specifies the CTC that verifies the 1.CTC_5.7 - Loop back time test.
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Table 84 — 1.CTC_5.7 - Loop back time test

Item Content
CTC # - Title |1.CTC_5.7 - Loop back time test
Purpose This CTC verifies that the loop back of the transmitter of the IUT complies with the CXPI spec-
ification.
Reference 1S0 20794-4:2020, REQ 1.14 PHY - PMA AC parameters tj,,; pwm pd-
Prerequisite |The testsystem set-up shall be in accordance with Figure 37.
Set-up — The IUT shall be configured as a master node (1.CTC_5.7-1 to 1.CTC_5.7-3).
— The bitrate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  Viyr [Vsypl: see Table 85.
— RX:
—  Cpgl =20 pF (x5 %);
— Pull-up resistor for open drain device only.
— TX: Cpg2 =20 pF (£5 %).
— Vcc: The value depends on the tested dewvice (5 V or 3,3 V).
Step 1. The pulse generator shall be driven with a 50 % duty cycle square wave at 10 kHz.
Iteration Step 1 shall be executed for each test case specified in Table 85.
Expected After step 1: The measuremeritshall observe and shall measure the TXpyy and the RXpy
re;ironse waveform and measure the time ¢,,,, ,wm Whether itis less than 19,0 ps.
Refnark -
Table 85'—=TC - 1.CTC_5.7 - Loop back time test
1.C[rC_5.7-1 70V I'nF (1 %)/1 kQ (0,1 %)
1.C[FC_5.7-2 70V 10 nF (=1 %)/500 Q (0,1 %)
1.CIFC_5.7-3 13V 1 nF (1 %)/1 kQ (0,1 %)

8.6| CTP - GND/ Vg, shift test

8.6]1  GND/Vg,r shift test set-up

Thip €TC verifies the robustness in case of Vi, and GND shift. Figure 38 shows the test system - GND/
Vgt shift test set-up.
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O 5, Remotely controlled
; O Vg power supply
H Sefie? - Ves1
de Ao
VBATTERY'\I\ E :: .\~ g :: VDJ'S
S 1
J_ VBATTERV‘: E :
CXPI network data D
generator
Hos Vigr: [Vsup/Vearl
Ypeers /2 X, jata
IUT as PMA AT
Vhom rs CXPI ¢ CXPL 1 haster/slave 3| .'genergtor
; TXpwm ﬂé TX pym
Veno.1s )—§>‘\:+ GND = Cp¢ GND
i VGNDJUT
Remotely controlled
Measurement powegpsszupply
GND
4 ) 4 1
Key
1 VPull-up
2 CXPI network
3 TXpwm
Component
D Diode (1N4148)
Cpg capacitance
Rgus total CXPI network resistance
Figure 38 —Test system - GND/ Vg1 shift test set-up
8.6.2 1.(TC_6.1 - GND shifttest
Table 86 specifies the CEE that verifies the 1.CTC_6.1 - GND shift test.
Table 86 — 1.CTC_6.1 - GND shift test
Item Content
CTC # - Title—Z|1.CTC 6.1 — GND shift test
Purpose This CTC verifies that the robustness in case of the GND shift complies with the CXPI speci-
fication.

Reference 1SO 20794-4:2020:
— REQ 1.13 PHY - PMA electrical parameters Vgy;f gnps

— REQ 1.13 PHY - PMA electrical parameters Vgyif: pifference-
Prerequisite |The testsystem set-up shall be in accordance with Figure 38.
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Table 86 (continued)
Item Content
Set-up — The IUT shall be configured as a master node or a slave node.

— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  VparTErY: 8,96 V.

— VRQ_TQ- 0,1 X 8 V

— Vprs:1V.

Vonp_ts: 0,02 x Vgarrery.

Vree 18/ Vput-up: 0,7 % (Veartery - Vas_ts - Vb_rs- Vonp_1s)-
Vbom_1s* 0,3 ¥ (Vearrery Vas_ts - Vb_rs - Venp_ts)-

— VBS_IUT: oV.

Viur: Vearrery Ves_tut - Vanp_iut.

—  Venp ur: 0,08 x 8 V.

—  Rpyg: see Table 87.

Step 1. The IUT shall set the Ry for each'type according to Table 87.
2.  The UT shall control the IUT tgtransmit and receive the PWM waveform.
Iteration Not applicable
Exycted After step 2: The IUT shall'\transmit and receive the PWM waveform.
response
Remark
Table 87 — TC - 1.CTC_6.1 - GND shift test
CTC-EPL-TC IUT type Rgys

1.C[rC_6.1-1 Master node 30 kQ (0,1 %)
Slave node 1kQ (20,1 %)

8.6{3 1.CTC)6.2 - Vg, shift test

Tab

e 88 specifies the CTC that verifies the 1.CTC_6.2 - V,r shift test.

Table 88 — 1.CTC_6.2 - Vg, 1 shift test

Item Content

CTC # - Title |1.CTC_6.2 - Vg, shift test

Purpose This CTC verifies that the robustness in case of V¢ shift complies with the CXPI specification.

Reference ISO 20794-4:2020:

— REQ 1.13 PHY - PMA electrical parameters Vgy;¢ pas

— REQ 1.13 PHY - PMA electrical parameters Vgyif pigference-

Prerequisite |The testsystem set-up shall be in accordance with Figure 38.
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Table 88 (continued)
Item Content
Set-up — The IUT shall be configured as a master node or a slave node.

— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  VparTERY: 8,96 V.
— Vpe1s. 0,02x8V.
— Vprs. 04V
— VGND_TS 0,1 X 8 V.
—  Veec1s/Vpull-up: 0,7 X (Vgartery - Ves_ts- Vb rs- Vonp_1s)-
—  Vbom_1s: 03 * (Vearrery - VBs_ts - Vb_1s - Vanp_1s)-
—  Vgs yt. 0,08 x8 V.
—  Viur. Veartery - Ves_tut - Venp_ur
—  Venp it O V-
— Ryys: see Table 89.

Step 1. The IUT shall set the Ry for each type aceording to Table 89.
2.  The UT shall control the IUT to transniit and receive the PWM waveform.

Iteration Not applicable

Expected After step 2: The IUT shall transmit-and receive the PWM waveform.

response

Remark

Table 89— TC - 1.CTC_6.2 - Vg, shift test
CTC-EPLA-TC IUT type Rgys
1.CTC_6.2-] Master node 30 kQ (0,1 %)

Slave node 1kQ (0,1 %)

8.7 CTP|- Loss.of power supply

8.7.1 Lops-ofbattery and Loss of GND test set-up

The set-up

88

for this test system is shown in Figure 39.
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Remotely controlled
power supply

GND Vus

L

Key

1 CXPI network
Component

Rukhs resistor for measurement

8.712 1.CTC_7.1 - Loss of battery test (Vg,r)
Tabje 90 specifies the CTC that verifies the 1.CTC_7.1 - Loss of battery test (Vga7).

Vier: [Vsyp/Vear]
RMEAS
IBIJS
IUT as PMA
XPI
master/slave 1
GND
Measurément

1 1

Figure 39 — Test system - Loss of battery test (V,1) test set-up

Table 90 — 1.CTC_7.1 - Loss of battery test (V1)

Item Content
CTC # - Title~[1.CTC_7.1 - Loss of battery test (Vgat)
Purpose This CTC verifies that the behaviour of the [UT when it loses the battery voltage conpplies with
the CXPI specification.
Reflerence 1SO 20794-4:2020, REQ 1.13 PHY - PMA electrical parameters Ipis_Ng BAT-
Prerequisite |The testsystem set-up shall be in accordance with Figure 39.
Set-up — The IUT shall be configured as a master node or a slave node.

— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to L_PwrMng1 (see 6.7).
—  Vir' [Vsup/Var] = GND.

— Failure: Loss of Battery (Vgar).

—_— VBUS: 0< VBUS <18 V.
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Table 90 (continued)
Item Content

Step 1. The IUT shall disconnect the power supply from the V};;; terminal of the IUT.

2. Theremotely controlled power supply shall increase or decrease Vg with a 2 V/s ramp in

the range 0 Vto 18 V.

3. TheIUT shall connect the power supply from the Vj; terminal of the IUT.
Iteration Not applicable
Expected After step 2: The measurement shall observe and measures the I .
response Igys shall be less than 100 pA (i.e. voltage drop less than 1 V).

After Step 3 The IUT shall restart.
Remark =
8.7.3 1.(TC_7.2 - Loss of GND test
The set-up|for this test system is shown in Figure 40.

Remotely controlled Remotely controlled
power supply 1 power supply 2
GND Vesi GND Ves2
Vigr: [Vsup/Vearl
RMEAS
IBUS
IUT as PMA PR /
master/slave
GND
Measurement
1

Key
1 CXPI network
Component
RyEas resistor for measurement

90

Figure 40 — Test system - Loss of GND test set-up
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Table 91 specifies the CTC that verifies the 1.CTC_7.2 - Loss of GND test.

Table 91 — 1.CTC_7.2 - Loss of GND test

Item Content
CTC # - Title |1.CTC_7.2 - Loss of GND test
Purpose This CTC verifies that the behaviour of the IUT when it loses the GND complies with the CXPI
specification.

Reference 150 20794-4:2020, REQ 1.13 PHY - PMA electrical parameters Igys no gnp-
Prdrequisite The test system set-up shall be in accordance with Figure 40.

Settup — The IUT shall be configured as a master node or a slave node.
— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to L_PwrMng1 (see 6.7).

— Vi Vsup/Vearl: Vigr = Ves1 = 12 V.

— GND = Vi1t GND of the IUT shorts out to Vit

— Failure: loss of GND.

Step 1. The IUT shall disconnect the GND.

2. Theremotely controlled power supply shall increase or decrease Vpg, with a 2 }//s ramp in
therange 0 Vto 18 V.

3. The IUT shall connect the GND'to the IUT.

Iteration Not applicable

Exg:cted After step 2: The measurement shall observe and measure the Ig;.

response Igys Shall be in the range of +1 mA (i.e. Ry s (51 kQ) is voltage drop leps than 1 V).
After step 3: The IUT shall restart.

Remark

8.8| CTP - Internalstatic capacity

8.8]1 Internalstatic capacity test set-up

The set-up forthis test system is shown in Figure 41.
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Ry
S3A

R
COMMON.

Pulse generator

GND

I Fromer

Trigger

CREF
Input

Remotely controlled
power supply
GND Vis
s1 N\
GND T
Vigr : [Vsop /Viar ]
IUT CXPI
as slave
GND
s2 / i
Key
1 CXPI network
Component
D Diode (1N4148)
CcoMMON common capacitance
CREF reference capacitance
Rcommon common resistor
Rpgrp reference resistor
S1 switch 1
S2 switch 2
S3A switch 3A
S3B switch 3B

8.8.2 1.(TC_8.1 Intetnal static capacity

The set-up|for the switch of this test system of internal static capacity is described in Table 92.

Measurement

Figure 41 — Test system - Internal static capacity test set-up

Table 92 — Test system - Internal static capacity test

X £

Switch

Setting

S3A/B

measured;

In case that the IUT is connected by a wire harness:
— the IUT is disconnected from the wire harness, and S3A and S3B are turned on (short out) and

— this is to eliminate the static capacity of the wire harness.

Table 93 specifies the CTC that verifies the 1.CTC_8.1 Internal static capacity.

92
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Table 93 — 1.CTC_8.1 Internal static capacity

Item Content
CTC # - Title |1.CTC_8.1 Internal static capacity
Purpose This CTC verifies that the internal static capacity of the IUT complies with the CXPI specification.
Reference [SO 20794-4:2020, REQ 1.18 PHY - PMD device interface electrical parameter Cg; oy
Prerequisite |The testsystem set-up shall be in accordance with Figure 41.
Set-up — The IUT shall be configured as a slave node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  Vir [Vsyp/Vparl: 14 V.
—  Rcommon: 1 kQ (20,1 %).
—  Ccommon: 750 pF (1,5 nF + 1,5 nF in series) (1 %).
—  Rpgp:
— It shall be the same value with the pull-up resistance (x5 %) in the IUT;
— Ifthe measurement is impossible, it uses 30.kQ (0,1 %).
—  Cgrgp. 250 pF (100 pF || 150 pF parallel) (+1:%).
— S1,S2: see Table 94.
Step 1. The pulse generator shall be driven with a 50 % duty cycle square wave |at 10 kHz.
The rising time shall be less or egqual than 20 ns. Slope time shall be measured @t 10 % and
90 % of slope voltage.
2. S3Bon (short out).
3. The measurement shall observe both the ends of the R.qymon @and shall measurje the rising
time tgpp under theenvironment of static capacity (250 pF + 750 pF).
4. S3A on (shortout).
5. The measurement shall observe both ends of the R;gypon and shall measur¢ the rising
time ;g7 under the environment of internal static capacity of the IUT + 750 pF.
Iteration All steps-shall be executed for each test case specified in Table 94.
Expected AftenStep 5: The measurement shall observe both ends of the Rqqymon @and shdll measure:
regponse Cg.avg less or equal than 250 pF:(ty < trep)-
tRer S LN,
The IUT shall not interfere by the output of fraud waveform.
Remark
Table 94 — TC - 1.CTC_8.1 - Internal static capacity test
CTC-EPL-TC Condition S1 S2
1.CTC_8.1-1 The IUT is in the normal state by supplying the normal voltage Vps GND
1.CTC_8.1-2 Loss of the GND (the GND of the IUT shorts out to power) Vps Vps
1.CTC_8.1-3 Loss of the Vg (power of the IUT Vyr shorts out to the GND) GND |GND
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8.9 CTP - Internal resistance measurement during operation

8.9.1 Internal resistor measurement test set-up

The measurement of the internal resistance is based on the measurement of the external resistance
using Formula (1) to Formula (6).

VRINT_measl = VIUT b Vdiode - Vmeasl = Umeasl - Ileakl) x RINT (1)
where

VRINT theas1 1S the voltage at Ryyp with R ..q1;

Viup is the voltage at the IUD;

Viiode is the voltage at the diode;

Veasi is the voltage at meas1;

I heast is the current at measl;

Leak1 is the leak current at leak1;

RiNT is the internal resistor.

VRINT_n eas2 — VIUT - Vdiode - VmeasZ = (Imeasz - [leakZ) x RINT (2)
where

VRINT theasz 1S the voltage at Rjyr with R £o;

Viiode is the voltage at the diode;

V eas2 is the voltage at meas2;

I eas2 is the current(ab meas2;

Leak2 is the leakourrent at leak?2;

RiNT is thelinternal resistor.
Formula (1)) <Eormula (2):

(VIUT - Vdiode B Vmeasl) - (VIUT B Vdiode h VmeasZ) = Umeasl B Ileakl) X RINT B UmeasZ - Ileakz) X RINT (3)

Vineas2 = Vimeast = Umeasl B ImeasZ) X Ry - (Ileakl B IleakZ) X RNt (4)
With the following assumption:

hea ~ constant= lieiq1 = ieak2 (5)

94
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where I}, is the leak current.

The internal resistor can be calculated as follows:

V -V

_ “meas?2 meas1
Rvr = ©)
measl “meas2

This set-up of the test system is shown in Figure 42.

Remotely controlled
power supply

IUT as P N
(3¢ R H
master/slave W 1
E I, meas1/2
Vir: [Vsup/Viarl CXPI/;.\. o

leak1/2 .': .
:

§1

GND

L

meas1/2

Measurement Measurement

1 1

Key)

1 CXPI network

Component

Riedsi/2 resistor for measurement (half value)
S1 switch S1

Figure 42 — Test system - Measuring internal resistor test set-up

8.9)2 _,1./€TC_9.1- Internal resistor measurement 1

Table 95 — 1.CTC_9.1- Internal resistor measurement 1

Item Content

CTC # - Title |1.CTC_9.1- Internal resistor measurement 1

Purpose This CTC verifies that the internal resistor complies with the CXPI specification.

Reference ISO 20794-4:2020
— REQ 1.17 PHY - PMD entity requirements;

— REQ 1.18 PHY - PMD device interface electrical parameter Rg; zyg-

Prerequisite |The testsystem set-up shall be in accordance with Figure 42.
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Table 95 (continued)

Item Content
Set-up — The IUT shall be configured as a slave node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
—  Viur [Vsup/Vparl: 14 V.
— R_...10kQ (0,1 %).
—  Rpeasz: 20 kQ (20,1 %).
Step 1. The UT shall control the IUT to stop the transmission to the CXPI network.
Iteration Not applicable
Expected After step 1: The measurement shall measure the resistance value of Ryf$y20 kQ < Ry <
response 60 kQ [see Formula (6]].
The measurement shall measure the resistance before the timeout is detefct-
ed if the dominant state timeout function of the [UT affects the measurement
(if the IUT incorporates a CXPI network dominantsstate timeout detection
the IUT’s pull-up resistor shall disable).
Remark

8.9.3 1.(TC_9.2- Internal resistor measurement 2

Table 96 specifies the CTC that verifies the 1.CTC_9.2- Interndl'resistor measurement 2.

Table 96 — 1.CTC_9.2- Internalvesistor measurement 2

Item Content
CTC # - Title |1.CTC_9.2- Internal resistor measurement 2
Purpose This CTC verifies that the interngl resistor complies with the CXPI specification.
Reference ISO 20794-4:2020:

— REQ 1.17 PHY - PMD entity requirements;

— REQ 1.18 PHY PMD device interface electrical parameter Ry ssTggr-

Prerequisite

The test systenrSét-up shall be in accordance with Figure 42.

Set-up — The IUT shall be configured as a master node.
— THhe-bit rate shall be set to the default value (see 6.6.2).
—=<—The SUT shall be initialised to default (see 6.7).
—  Vir [Vsup/Vparl: 14 V.
— R 1kQ (20,1 %).
—  Rieas2t 2kQ (20,1 %).
Step 1. The UT shall control the IUT to stop the clock to the CXPI network.
Iteration Not applicable
Expected After step 1: The measurement shall measure the resistance value of Ryyp:
response 900 Q < Ry <1100 Q [see Formula (6)].
The measurement shall measure the resistance before the timeout is detected
if the dominant state timeout function of the IUT affects the measurement (if
the IUT incorporates a CXPI network dominant state timeout detection, the
IUT’s pull-up resistor shall disable.).
Remark ---
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9 Physical layer conformance test plan (PS -PMA non-separate type)
9.1 CTP - Operational conditions and calibration

9.1.1 1.CTC_10.1 - Clock transmission

The test system set-up for this test is shown in Figure 43.

2
Remotely controlled
power supply —L
. V., CXPI network data
generator;
[] RBUS
Vigr: [Vsup/Viarl s
1 VDnm,TS
IUT as ./
master et ¢ GND
GND —= G
Measurement
- 1 - -
Key
1 CXPI network
2 VPull—up
Comnponents
Cpud total bus capacitance
Rpy total CXPI networkesistance
Figure 43 — Test system - Clock transmission test set-up
Thg PWM waveform Aty;, 4;¢ of clock transmission for this test is shown in Figure 44.
Vi

Key
1 Gy rer (bit width of reference bit rate)
2 i rer (1 + Aty

Figure 44 — Test system - Clock transmission PWM waveform

© IS0 2020 - All rights reserved

97


https://standardsiso.com/api/?name=d21c92678ced508dcb6438751cdac9dc

ISO 20794-7:2020(E)

Table 97 specifies the CTC that verifies the 1.CTC_10.1 - Clock transmission.

Table 97 — 1.CTC_10.1 - Clock transmission

Item Content
CTC # - Title |1.CTC_10.1 - Clock transmission
Purpose This CTC verifies that the clock output function of the IUT complies with the CXPI specification.

Reference ISO 20794-4:2020:
— REQ 1.1 PHY - PS bit rate;

— REQ 1.5 PHY - PS clock generation;
— REQ 1.6 PHY - PS clock generation - Transmitter jitter Aty cone

REQ 1.14 PHY - PMA AC parameters D D

tx_1_lo_dom’ tx_l_lo_rec;

— REQ 1.14 PHY - PMA AC parameters ¢,
Prerequisite |The testsystem set-up shall be in accordance with Figure 43.

x_pwm_slope_clk*

Set-up — The IUT shall be configured as a master node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to L_PwrMng1 (see 6.7).
—  Vigr (Wsyp or Vgar): see Table 98.
—  Rpyg: see Table 98.
— Cgys: see Table 98.

Vpom_ts: see Table 98.

—  VRec 15 OF Vpyj1.yp: Se€ Table 98.
Step 1. The IUT shall be powered.

2. The UT shall control the IUT to transmit the PWM waveform for the clock transmission on
the CXPI network.

3.  The UT shall cénfrol the IUT to transmit the PWM waveform with the logical valye 1

consecutively.
Iteration All steps shall be-executed for each test case specified in Table 98.
Expected After step@: The IUT shall transmit the PWM waveform for the clock transmission on|the
response CXPI network.

The measurement shall observe and shall measure the clock:
Dtx_l_lo_dom 2 0'11' Dtx_l_lo_rec s 0'45' ttx_pwm_slope_clk <8 US.

The voltage level of clock width shall be 0,5 V;

ec_master*

AL i 2 Tl LT Gl 1l + TR ) DIALNA £ abla 1o 1 H 1 1 41
IXTCCTSTC P I TITCTO T STIAIT T aTTSTITITCTITCT T vV v vw v CTOTTIT v TTIT CITCTUETC dT varac T CUTTSTL -

utively.

The measurement shall observe and shall measure the clock:
Atpit (Alpit_cont + Alpit_driver) Of the clock transmission: within +1 % of refer-
ence bit rate.

Remark
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Table 98 — TC - 1.CTC_10.1 - Clock transmission

CTC-EPL-TC VIUT: [VSUP/VBAT] VDom TS VRec TS/VPull-up RBUS CBUS
1.CTC_10.1-1 8V ov 8V
1.CTC_10.1-2 13V oV 13V 30 kQ (+0,1 %) 4 nF (21 %)
1.CTC_10.1-3 18V ov 18V
9.1.2 1.CTC_10.2 - Detection of clock existence

The test system set-up for this test is shown in Figure 45.

Remotely controlled

power supply

GND Vs

L

Vigr: [Vsup/Viarl

IUT as slave CXPI

GND

Key]
1 | CXPI network

Measurement

L

CXPI netwoerk)data
generator

VRec_TS

VDom_TS

CXPI

GND

Figure 45 —Test system - Detection of clock existence test set-up

Table 99 specifies the ET'Cthat verifies the 1.CTC_10.2 - Detection of clock existence.

Table 99 — 1.CTC_10.2 - Detection of clock existence

Item Content

CTC # - Title |1.CTC_10.2 - Detection of clock existence

Purlpose This CTC verifies that the detection function of the clock existence.

Reference 1SQ0. 20794 A-?n?n’ DPQ 19 PHY _ PS detectionofclack evistence

Prerequisite |The testsystem set-up shall be in accordance with Figure 45.

Set-up — The IUT shall be configured as a slave node (1.CTC_10.2-1 or 1.CTC_10.2-2).
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to L_PwrMng1 (see 6.7).

Step 1. The IUT shall be powered.
2. The CXPI network data generator shall start transmitting the clock in a waveform as

specified in Table 100.
Iteration Step 1 and step 2 shall be executed for each test case specified in Table 100.
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Table 99 (continued)
Item Content

Expected After step 2: The IUT shall detect the clock existence.
response
Remark

Table 100 — TC - 1.CTC_10.2 - Detection of clock existence

CTC-EPL-TC Requirements for the clock waveform Inclination ratio

1.CTC_10.2[T [Diy 1 10 dom = 0,11 <5 V/us
1.CTC_10.2}2  |Di4 1 10 rec = 0,45

9.1.3 1.(TC_10.3 - Arbitration function (stop transmission by arbitration)

The test syjstem set-up for this test is shown in Figure 46.

Key

Remotely controlled
power supply

VIUT: [VSUP/VHAT]

IUT as
CXPI

CXPI'network data
generator

VRec,TS

1 Voom.s

./ CXPI

master/slave

GND

GND

Measurement

L L

1 CXPI n¢twork

Figure 4p — Test'system - Arbitration function (stop transmission by arbitration) test set-yip

Table 101 $pecifies the CTC that verifies the 1.CTC_10.3 - Arbitration function (stop transmissi01|1 by

arbitration)

Table 101 — 1.CTC_10.3 - Arbitration function (stop transmission by arbitration)

Item Content
CTC # - Title |1.CTC_10.3 - Arbitration function (stop transmission by arbitration)
Purpose This CTC verifies that the arbitration of the bit collisions complies with the CXPI specification.
Reference ISO 20794-4:2020, REQ 1.10 PHY - PS bit-wise collision resolution.
Prerequisite |The testsystem set-up shall be in accordance with Figure 46.

100
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Table 101 (continued)
Item Content
Set-up — The IUT shall be configured as a master node or a slave node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to default (see 6.7).
Step 1. The UT shall control the IUT to transmit a logical value of 1or a logical value of 0.
2. The CXPI network data generator shall collide any bit in logical value ‘0" of RXpyyy with any
bittmtogtcatvature-“tof RXFyprexchuding theparity bit:
Iteration Not applicable
Expected After step 2: The IUT shall stop the transmission of logical value ‘0’ after any Hit in logical
regponse value ‘0’ of RXpyy -
The CXPI network data generator shall continue the€ransmission gfter a dom-
inant bit collision.
Remark ---

9.114 1.CTC_10.4 - Operating voltage range

The test system set-up for this test is shown in Figure 47.

Remotely controlled 2
power supply ./
GND Ve
4‘
[] RBUS
I/lUT 5 [VSUP /VBAT ]
1
[UT as xpl ® ./
master/slave
GND
— Measurement

CXPI network data
generator

VRe c TS

CXPI VDum,Ts

GND

L

Key
1
2

Component

RBUS

L

CXPI network

VPull—up

total CXPI network resistance

Figure 47 — Test system - Operating voltage range test set-up
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Table 102 specifies the CTC that verifies the 1.CTC_10.4 - Operating voltage range.

Table 102 — 1.CTC_10.4 - Operating voltage range

Item Content
CTC # - Title |1.CTC_10.4 - Operating voltage range
Purpose This CTC verifies that the IUT operates correctly in the valid supply voltage ranges.

Reference ISO 20794-4:2020:
— REQ 1.8 PHY - PS node clock synchronisation and bit synchronization;

— REQ 1.13 PHY - PMA electrical parameters Vg,

— REQ 1.13 PHY - PMA electrical parameters Vp.
Prerequisjte |The testsystem set-up shall be in accordance with Figure 47.

Set-up — ThelUT shall be configured as a master node (1.CTC_10.4-1 or 1.CTC_10.4¢2) or a slave npde
(1.CTC_10.4-3 or 1.CTC_10.4-4).

— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to L_PwrMng1 (see 6.7).
— Vit [Vsyp/Vgarl): see Table 103.

— Rpyg: see Table 103.

— Vpom.1s: O V.

—  VRec 15/ Vpul-up: S€€ Table 103.

Step 1. The remotely controlled power supplyi‘shall be set on the Vgap/Vsyp as specified in
Table 103.

2. The UT shall control the IUT to transmit and receive the PWM waveform.

Iteration Step 1 and step 2 shall be executed for each test case specified in Table 103.
Expected During step 2:  The IUT shalltransmit and receive the PWM waveform continuously under
response all conditions.

The CXPI network data generator shall transmit and receive the PWM wavefgrm
cofitinuously under all conditions.

Remark ---
Table 103 — TC - 1.CTC_10.4 - Operating voltage range
CTC-EPL{TC | V\yrrange: [Vgyp range/Vgarrange] | Vpoo 1s/Vpuiup | Signal ramp Rgys
1.CTC_10.4}1 [7,0 Vto 18 V]/[8,0 V to 18 V] [8,0 Vto 18 V] 0,1V/s 30 kQ (20,1 %)
1.CTC_10.4}2 [18 V to 7,0 V]/[18 V to 8,0 V] [18 Vto 8,0 V] 0,1V/s 30 kQ (x0,1 %)
1.CTC_10.4£3 [Z0 V1018 V]/[8,0V ta 18 V] [8.0 V1018 V] 01 V/s 1k0 (+0.1 %)
1.CTC_10.4-4 [18 Vto 7,0 V]/[18 V to 8,0 V] [18 Vto 8,0 V] 0,1V/s 1kQ (20,1 %)

9.2 CTP - Wake-up pulse

9.2.1 General

9.2 describes the behaviour of the IUT when it receives the wake-up pulse. All CTCs specified in 9.2 are
applicable only to the IUTs, which support ISO 20794-2.

9.2.2 1.CTC_11.1 - Wake-up pulse reception, IUT as master node

Table 104 specifies the CTC that verifies the 1.CTC_11.1 - Wake-up pulse reception, IUT as master node.
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Table 104 — 1.CTC_11.1 - Wake-up pulse reception, IUT as master node

Item Content
CTC # - Title |1.CTC_11.1 - Wake-up pulse reception, IUT as master node
Purpose This CTC verifies that the behaviour of the [UT when receiving the wake-up pulse complies
with the CXPI specification.
Reference IS0 20794-4:2020, REQ 1.16 PHY - PMA wake-up pulse and dominant pulse filter time
trx_wakeup_clk'
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
Thictactic anly annlic bl o 2 saactar noda
Fhis-testis-enly-applicable-to-a-masternode-
Settup — The IUT shall be configured as a master node.
— The bit rate shall be set to the default value (see 6.6.2).
— The SUT shall be initialised to L_PwrMng2 (see 6.7).
Step 1. The LT shall transmit the wake-up pulse as specified in Table 205.
Iteration Step 1 shall be executed for each test case specified in Table 105.
EXJ:CtEd See Table 105.
response
Re+1ark -
Table 105 defines the test cases: wake-up pulse reception, IdT as master.
Table 105 — TC - 1.CTC_11.1 - Wake-up pulse reception, IUT as master
CTC-EPL-TC | Wake-up pulse Value Judgement criteria
parameter
1.CC11.1-1 |y wakeup 400 ps After step 1:  The IUT shall notify the ev_waklup
ttx_wakeup_space 5 ms pulse_detect.
1.CTC_11.1-2 |ty wakeup 2 500 1s
ttx_wakeup_space Swis
1.CC_11.1-3 |y wakeup 400 ps
ttx_wakeup_space 10 ms
1.CTC_11.1-4 |ty wakeup 2500 ps
ttx_wakeup_space 10 ms
1.CC_11.1-5 |t /varéup 29 pus After step1:  The IUT shall not wake-up.
9.2]13 1.CT€.,11.2 - Wake-up by clock detection
Table 106&>specifies the CTC that verifies the 1.CTC_11.2 - Wake-up by clock detection.

Table 106 — 1.CTC_11-2—Wake-up by clock detection

Item Content

CTC # - Title |1.CTC_11.2 - Wake-up by clock detection

Purpose This CTC verifies that the behaviour of the IUT when receiving the wake-up pulse (i.e. clock)
complies with the CXPI specification.

Reference ISO 20794-4:2020:
— REQ1.16 PHY - PMA wake-up pulse and dominant pulse filter time ¢, yareup:
— REQ 1.16 PHY - PMA wake-up pulse and dominant pulse filter time ¢., \ akeup space:

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

This test is only applicable to a slave node.
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Table 106 (continued)
Item Content
Set-up — The IUT shall be configured as a slave node.

— The bit rate shall be set to the default value (see 6.6.2).

— The SUT shall be initialised to L_PwrMng2 (see 6.7).

Step 1. The LT shall transmit the clock waveform specified in the Conditions column of Table 107.
Iteration Step 1 shall be executed for each test case specified in Table 107.
Expectedmres e 107,
sponse
Remark
Table 107 — TC - 1.CTC_11.2 - Wake-up by clock detection
CTC-EPL-TC Conditions Expected response

1.CTC_11.211 | Dy 1 1o dom = 0,11  |Inclination rate of After step 1: The IUT shathnotify the wake-up
1.CTC11.2J2 [Dyy 1 1o rec = 0,45 waveform < 5 V/us reception.

1.CTC_11.2;3 | The LT shall transmit the dominantlevel |Afterstep 1: The Iy shall not wake-up.

with 0,4 ps duration in 1 ¢;, interval.

1.CTC_11.2}4 |The LT shall transmit the dominant level |After step 1 ['he IUT shall not wake-up.
with 0,25 t;, duration in 61 ms interval.

9.2.4 1.(TC_11.3 - Wake-up pulse transmission
Table 108 4pecifies the CTC that verifies the 1.CTC_11.3;<\Wake-up pulse transmission.

Table 108 — 1.CTC_11.3 ~«Wake-up pulse transmission

Item Content
CTC # - Title |1.CTC_11.3 - Wake-up pulse transmission
Purpose This CTC verifies that the\function of the transmission of the wake-up pulse by a slave npde

complies with the CXPI specification.
Reference ISO 20794-4:2020:
— REQ 1.7 PH¥+PS clock generation - Clock stop;

— REQXIZPHY - PS node transmission of wake-up pulse ti; yakeups

— RER'1.12 PHY - PS node transmission of wake-up pulse &, waxeup space-

Prerequisjte |Thetestsystem set-up shall be in accordance with Figure 2.
Set-up —¢ " The IUT shall be configured as a slave node (1.CTC_11.3-1 or 1.CTC_11.3-2).

Thaola: oot halll fiaotlbo dof. AETN | L ol D)
et T acC-Sar oS ttoTtT ot rat o v arat (ot 07~

— The SUT shall be initialised to L_PwrMng2 (see 6.7).

Step 1. The UT shall control the IUT to transmit the wake-up pulse as specified in Table 109.
Iteration Step 1 shall be executed for each test case specified in Table 109.

Expected re-| g, Taple 109,

sponse

Remark
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Table 109 — TC - 1.CTC_11.3 - Wake-up pulse transmission

elapsed.

CTC-EPL-TC Definition Judgement criteria
1.CTC_11.3-1 |The LT receives the first dom- Afterstep 1 The IUT shall transmit the wake-up pulse
inant pulse which IUT shall which meets 400 ps <ty yageup < 2 500 ps.
transmit, and then the LT starts .
clock supply after 4 ms have Th(? LT shall receive the wake-up pulse
which meets 400 ps <ty ywageup S 2 500 ps.

The start point of the measurement shall be
the fall edge of the waveform and the end
point of the measurement shall be the rise

edge of the wavetorm.

The IUT shall not transmit the se
inant pulse.

The LT shall not receive the secor
nant pulse.

rond dom-

d domi-

1.Crc_11.3-2

The LT shall receive second dom-
inant pulse which the IUT shall
transmit and then the shall start
clock supply within 59 ms.

After step 1

The IUT shall transmit the wake-|
which meets 400 ps < ¢,

x_wakeup =

and 5 ms s\ akeup_space < 10 m§.

The LT.shall transmit the wake-ul
which meets 400 ps < ¢,
and

5.ns < tex_wakeup_space 10 ms.

x_wakeup =

The start point of the measureme
the fall edge of the waveform and
point of the measurement shall b
edge of the waveform.

Lip pulse,
2500 pus

p pulse,
2500 pus

nt shall be
the end
b the rise

9.3

9.3
All

9.342

1 General

CTP - Voltage and duty cycle thresholds

1.CTC_12.1 - Voltage threshold test 1

Thi} set-up of the test'system is shown in Figure 48.

tests described in 9.3 verify- the threshold voltages and threshold duty cycle of the IUT are
impglemented correctly within the-specified operating supply voltage range.
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