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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’2.
sk of technical committees is to prepare International Standards. Draft Interdational Stand
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drawn to the possibility that some of the elements of this document miay be the subject of pd
shall not be held responsible for identifying any or all such patent rights.
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Physical layer and data-link layer
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Road vehicles — Interchange of digital information on electrical
connections between towing and towed vehicles —

Part 1:

Physical layer and data-link layer
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Scope

part of ISO 11992 specifies the interchange of digital information between road vehicles with
orized total mass greater than 3 500 kg, and towed vehicles, including-communication bety
cles in terms of parameters and requirements of the physical and-“data link layer of th
hection used to connect the electrical and electronic systems.

50 includes conformance tests of the physical layer.

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For\undated references, the latest edition of the
Liment (including any amendments) applies:

4141-1, Road vehicles — Multicore connecting cables — Part 1: Test methods and requi
c performance sheathed cables

7637-1, Road vehicles — ,Electrical disturbance by conduction and coupling — Part 1: Def
eral considerations

7637-2, Road vehicles — Electrical disturbance by conduction and coupling — Part 2:
cles with nominal-24.V supply voltage — Electrical transient conduction along supply lines only

8092-2, Road vehicles — Connections for on-board electrical wiring harnesses — Part 2: Def]
hods and.general performance requirements

11898:1993"), Road vehicles — Interchange of digital information — Controller area networ
-speed communication

A maximum
veen towed
e electrical

For dated
referenced

rements for

initions and

Commercial

nitions, test

k (CAN) for

ISO 11992-2, Road vehicles — Interchange of digital information on electrical connections between towing

and

towed vehicles — Part 2: Application layer for brakes and running gear

ISO 11992-3, Road vehicles — Interchange of digital information on electrical connections between towing

and

towed vehicles — Part 3: Application layer for equipment other than brakes and running gear

1) Amended in 1995. Under revision.
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

commercial vehicle
motor vehicle which, on account of its design and appointments, is used mainly for conveying goods and
which may also tow a trailer

[ISO 3833:1977, definition 3.1.3]

3.2

towed vehicle

non-power-
or goods arj

[1ISO 3833:1
3.3
towing veh

motor vehid

3.4

Hriven road vehicle which, on account of its design and appointments, is used to transport-perg
d is intended to be towed by a motor vehicle; semi-trailer is included in this category

977, definition 3.2]

icle
le or non-power-driven vehicle which tows a succeeding vehicle.

maximum authorized total mass

vehicle mag
that authori

[1SO 1176:1

3.5
point-to-pg
electrical cd

3.6
bus

s determined as a maximum by the administrative authority for operating conditions laid dow
y

990, definition 4.8]

int connection
nnection between two electronic nodes only

one or mor¢ conductors used for transmitting signals

3.7
line condu
conductive

3.8
CAN_H, CA

Ctor
part of cables used\for'transmitting signals

\N_L

particular cable and/or.contact of the communication connection

3.9
differential

transmission

ons

h by

transmission of digital information carried by voltage between the two conductors of the electrical connections
(two-wire operation)

4 Abbreviations

a.c.
CAN
d.c.

ECU

alternating current
Controller Area Network
direct current

Electronic Control Unit

© 1SO 2003 — Al rights reserved
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General specification
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The data link layer and the fault confinement entity used for the data link layer shall be in accordance with

ISO

6

6.1

11898.

Physical layer

General requirements

The
cou

Sta
con

The
duri

For

physical layer shall be a point-to-point connection, in order to ensure satisfactory operation
bled and the uncoupled trailer.
ditions (salt, oil, moisture, etc.).

contact resistance and leakage currents shall not become the weak points, of the braking
hg the lifetime of the vehicles.

safety reasons the data transmission shall be monitored, and in the case of a failure, g

emergency operation shall be provided.

The

The
6.2

6.2.

The
sigr
has

The
con
eac

transmission shall be bi-directional and differential.

nominal supply voltages of the physical layer circuits maybe either 12V or 24 V.
Physical media

1 General

bus consists of an unscreened twisted-pair, CAN_H and CAN_L, for the transmission of thd
als. These cables may be part of asmulti-core cable. For this physical layer the characteristic
no significant influence, and is therefore left unspecified.

total length of the cable is~normally split into three parts, /4, I, and /3, as shown in Figur
hectors are used on each vehicle (ECU connectors, etc.) the total capacitance shall be less th
h length, as specified in"Table 1.

/

Ny =

of both the

ble electrical signals with a high signal-to-noise ratio are required even at extreme €xternal operating

equipment

t least one

differential
impedance

e 1. If more
an Cpy, for

O O=0=

Figure 1 — Cable lengths
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Table 1 — Cable parameters

Parameter Notation | Unit Value

min. | nominal | max.
Overall cable length 2 / m — — 40
Cable length in towing vehicle Iy m — — 15
Differential capacitance between CAN_H and CAN_L in towing vehicle P Cq1 pF — 750 —
Input capacitance between CAN_H and ground, CAN_L and ground in Ci pF — 750 —
towing vehicle °
Bus capacitance in towing vehicle ¢ Chust nF — — 2|4
Resistance pf CAN_H and CAN_L in towing vehicle Ry mQ — — 600
Insulation r¢sistance of each CAN_H and CAN_L to ground and 7, in R MQ 15 — €
towing vehidle d
Insulation regsistance between CAN_H and CAN_L in towing vehicle Rioq MQ | 15 — T+
Coiled cablg length L m — — 1
Differential ¢apacitance between CAN_H and CAN_L in coiled cable ? Cqo pF — 560 +
Input capaditance between CAN_H and ground, CAN_L and ground in Cy pF — 700 —+
coiled cable|P
Bus capacitance in coiled cable © Chuso nF | — — 19
Resistance pf each CAN_H and CAN_L in coiled cable Ry mQ | — — 3P0
Insulation rgsistance of each CAN_H and CAN_L to ground and i in Rio MQ | 30 — T+
coiled cable|d
Insulation rgsistance between CAN_H and CAN_L in coiled cablé-® Rioo MQ | 30 — €
Cable length in towed vehicle I3 m — — 18
Differential ¢apacitance between CAN_H and CAN_L ifi towed vehicle P Cy3 pF — 900 €
Input capaditance between CAN_H and ground,~»CAN_L and ground in Cia pF — 900 —+
towed vehicle °
Bus capacitance in towed vehicle © Cpus3 nF — — 219
Resistance pf each CAN_H and CAN-L in towed vehicle R;3 mQ — — 700
Insulation r¢sistance of each CAN_H and CAN_L to ground and 7, in Ri3 MQ 12 — €
towed vehicle ¢
Insulation rgsistance betwéen-CAN_H and CAN_L in towed vehicle @ Rios MQ 12 — €
a8 I=L+Lf+1
b Test method actording to ISO 4141-1.
€ The capgditive load for the driving circuit resulting from the cable is Cpusr = Gy +2 Cy,, where x =1, 2, 3; including the conngctor
capacitance, &

con”

d  Test method similar to that given in ISO 8092-2.

4 © 1SO 2003 — Al rights reserved
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6.2.2 Parameters related to the cables CAN_H and CAN_L
The parameters shall be in accordance with Table 1.
6.3 Contacts

6.3.1 General

The interface provides two contacts for the data transmission, CAN_H and CAN_L.

6.3.2 Parameters related to the contacts CAN_H and CAN_L

The| parameters shall be in accordance with Table 2.

Table 2 — Contact parameters

Parameter Notation | Unit Value
min. nominal max.
Cor'tact resistance Reon mQ — — 10
Insnljlation resistance between CAN_H and CAN_L @ Ry MQ 50 — —
Differential capacitance between CAN_H and CAN_L C4 pF — 5 —
Insyilation resistance between CAN_H/CAN_L and ground 2@ R, MQ 50 — —
InpYit capacitance between CAN_H/ CAN_L and ground Cqi pF — 5 —
Capacitive load of the connector P Ceon pF — — 20

@ | According to ISO 8092-2.

b [The capacitive load for the driving circuit resulting from the connectoris C . = C, +2 C_,.

6.4 Physical medium attachment

6.4.1 Electrical equivalent circuit diagram
Figyre 2 shows the electrical equivalent circuit diagram of one unit of the data link.

CAN_H and CAN_L.shall be connected to the resistances and voltage sources as specified. The data link
shall fulfil the limiting/values specified in 6.4.2.

© 1SO 2003 — Al rights reserved 5
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D I—I  E—
: Cci Ccd
T T C) VCAN_HO
rL R4 L
| I c i > 2 VCAN_LO

Key
1 transmit|ogic
2 receive and transmit logic

Vean_no Voftage source of CAN_H for recessive state (value see 6.4.2.1).

Vean Lo Voftage source of CAN_L for recessive state (value see 6.4.2.1).
Figure 2 — Electrical equivalent circuit diagram of one data link unit
6.4.2 “Dominant” and “recessive” status, electrical patameters

6.4.2.1 Transmission levels
CAN_H andg CAN_L shall be operated with the voltage levels given by Figure 3.
The logic state of the bus may be “dominant” or “recessive”, in accordance with Figure 3.
The logic “recessive” state is specified by the following voltage levels of CAN_H and CAN_L:
Vean = 11375
Vean 1| =213 Vs
The logic “dominant’,state is specified by the following voltage levels of CAN_H and CAN_L:

Voan i = 2375

=1/3 1
o5

Vean

where V is the supply voltage of the data link units connected to the bus.
The differential voltage Vs is

Vaift = Vean_L = VeaN_H
This results in a value of

Vaiee = 113 Vg at “recessive” state, and

Vaife = — 1/3 Vg at “dominant” state.

6 © 1SO 2003 — Al rights reserved
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CAN_L

CAN_H

Key|

6.4.

The
app

The
inte

dominant: Logic “0”
recessive: Logic “1”

R.2

Fopriate, and in accordance with Table 5.

face as shown in Figure 4. Voan w and Vean Loshall fulfil the specified requirements of Tal

Figure 3 — Specification of “dominant” and “recessive” state. of CAN_H and CAN |

Ratings

voltage levels of Vg, Voan n @nd Vean L shall be within the ¢oltage ranges specified in Tables

interface operating voltage ¥ is the on-board supply’voltage for the commercial vehicle an

1:2003(E)

3 and 4, as

d the trailer
ble 6 and 7,
5 specifies

evep if internal protection circuits (such as filters) are used. The time constant tg shown in Figure
the [delay of voltage change between Vg and Vaan w OF Voan L in the case of any changes of ). Electrical
intefference along supply lines, as specified in4SO 7637-1 and ISO 7637-2, may interrupt the communication
for less than 10 ms. No failure reaction shall-occur during this time.
Table 3 — Voltage ranges for 24 V nominal voltage systems
Parameter Notation Unit Value
min. nominal max.
Intdrface operating voltage Vs \% 16 — 32
Volfage at bus conngction V,
? CARLH v 0 — 32
Vean_ L
Intdrface supply current (nominal operation) I mA — — 60
Table 4 — Voltage ranges for 12 V nominal voltage systems
Parameter Notation Unit Value
min. nominal max.
Interface operating voltage Vs \Y, 9 — 16
Voltage at bus connection V,
g CAN_H Vv 0 _ 16
Vean_L
Interface supply current (nominal operation) I mA — — 30
7

© 1SO 2003 — Al rights reserved
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Table 5 — Ground offset ranges

Parameter @ Notation | Unit Value
min. max.
Ground offset between the two interfaces during two-wire operation Vos \Y, - V8 VI8
Ground offset between the two interfaces during one-wire operation Veos \% - V416 V416

8  The ground offset V__ is related to the supply voltage of the interface of the towing vehicle.

i
I

74 4

S f' \ S
N =)

VCAN_H /e ~ VCAN_H
— i =)
I> VCAN_L C- -> VCAN_L |>
3 3

- ~
N =)

Key
1 interfacq: towing vehicle
2 interface: towed vehicle
3 Ground

6.4.2.3 d.c. parameters

The d.c. pafameters of an interface shall be withih the ranges specified in Tables 6 and 7, as appropriate.

Figure 4 — Specification of /',

The parameters are valid for two-wire operation, and for non-affected parts of the interface in the case of pne-
wire operation.
Table 6 — d.c. parameters — “Recessive” state
Parameter Notation | Unit Value
min. [ nominal | m3gx.
Voltage levgl (data link»disconnected) VeAN H 0,32V, 0,33 ¥, |0,39 V
Veant | V| 0657|0677 06§V,
Differential vottage Vi — 0,337 =
Threshold of differential voltage for receiving a recessive bit Vgii-th \Y, 0 — 0,65
Input resistance R, 570 600 630
Current through connector @ IcaAN H
= mA — 0 —
Ican L

a8 With the two connectors mated.

© 1SO 2003 — Al rights reserved
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Table 7 — d.c. parameters — “Dominant” state

Parameter Notation | Unit Value
min. nominal max.
Voltage level @ VCAN_H 0,64V, | 067V, | 0,70 I
Vean L \ 0,307, | 0,33¥7, | 0,36V
Differential voltage Vite — |-03375 —
Threshold of differential voltage for receiving a dominant bit Vgite-th \ -0,65 — 0
Curfent Through CONNECIoT ToF The WNole Tange of 7 TCAN_H A — 13,3 _
lean L ©8)
Serjal resistance °© R, Q 285 300 315

a

b

Two interfaces coupled with the connector, only one transmits.

Two interfaces coupled. The value within brackets apply to 12 V nominal voltage systems; those.without brackets |apply to 24 V
nonjinal voltage systems.

Including the serial resistance of the switch (cf. Figure 2).

6.4P2.4 a.c. parameters

The

requirements of the a.c. parameters shall be within the rangés specified in Table 8.

Table 8 — a.c.-.parameters

Parameter Notation Unit Valup

min. | nominal | max.
Bit fime without synchronisation (logical) t 7,999 2 8,0 8,000 8
Intdrnal signal delay time @ tgel us — — 0,4
Sarhple point P t 6 + g — 7
Inpyit capacitance of one interface® G — 400 —
Differential input capacitance 9 Cy pF — 100 —
Buq input capacitance © Cous — 600, 800
Time constant of supply-filter f tr ms — — 5

a

b

Period of time:bétween transmit logic input signal and receive logic output signal at state transition, bus length = 0 m.

f

See Figure 5.

See 6.5.2:
¢ | Capacitance between CAN_H and ground, CAN_L and ground, with the connector disconnected, see Figure 2.
d Capacitance between CAN_H and CAN_L with the connector disconnected.
€  The capacitive load for the driving circuit resulting from the electronic unit is Cpys = C;+ 2 C4 measured with disconnected
connector.

© 1SO 2003 — Al rights reserved
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X=Vean 1 F 0,63 x (Voan 12— Vean 1)

Figure 5 — Example of time constant /-

6.4.3 Bug failure management

6.4.3.1 General

Transient efrors (e.g. according ISO 7637) are_autematically handled by the CAN protocol (see 1ISO 11898)).

When a nofle is set into the bus-off state.due to a more permanent failure, it shall immediately be resgt to

resume commmunication.

Failure handling depends on the repetition times, ¢, of the standard initialization messages as specifig
ISO 11992 and ISO 11992-3 (Failures in the data transmission that are only present for less than 5z, s
not be indicated. In this case/the interface shall remain in the two-wire-operation mode.

Several op¢n and short failures can occur that may influence operation (see Figure 6). An electrical ci
shall be provided tosavoid a total breakdown of the data transmission during bus failures. This circuit §
allow a chgnge frepitivo-wire-operation mode to one-wire-operation mode using only one of the two ca
AN L~This allows data transmission to be maintained in the case of an interruption of CAN

d in
hall

rcuit
hall
bles
H or
and

a short circuit of one cable to ground or to supply voltage, or a short circuit between CAN_H
CAN_L(C 3 3 "-J‘G A G-‘-=;; :“""G" RO—1ORGE } }
affected by a short circuit (except a short circuit between CAN_H and CAN_L) or interruption (Case 8).

are

10 © 1SO 2003 — Al rights reserved
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1 5 V, V, A 7
CAN_H &x Jan /
’ ﬁi i / "
CAN_L A ~
)?{ N4
l L/ L
8 2 10 3 6 10
Key
1to|8 Cases 1to 8
9 ECU towing vehicle
10 Ground
11 ECU trailer

Figure 6 — Bus failures

6.43.2 Fault detection and handling

If cgrrect data transmission is not possible for longer than 5z (data neither correctly received nor transmitted),
then the fault logic shall indicate this and perform the fault handling procedure described beloy. The fault
detgction and the fault handling may be realized either by hardware or software.

Thefre are two one-wire-operation modes.

— |In the CAN_L-operation mode the dominant driver of CAN_H shall be switched off and the vgltage at the
receive-comparator for CAN_H shall.be replaced by a reference voltage. This mode shall |[be used to
cover Cases 1, 5 and 6 of Figure 6.

— |In the CAN_H-operation mede*'the dominant driver of CAN_L shall be switched off, the recedsive source
of CAN_L switched to a high’impedance state, and the voltage at the receive-comparator for CAN_L shall
be replaced by a reference voltage. This mode shall be used to cover Cases 2, 3, and 4 of Figure 6.

Cage 7 of Figure 6 shall"be covered by either CAN_L-operation mode or CAN_H-operation mode.

Degending on thespecial fault, one of the two modes allows successful data transmissions. This mode is
callgd the “correct one-wire-operation mode”. It could be necessary to try both one-wire-opergtion modes
befgre finding the correct one-wire-operation mode.

Thel fault*handling procedure in the towing vehicle starts when data transmission is not possible fof 5¢,. It shall
ther atoh ta o A e A aratian A A bt aaele i thio A far 10 I dirina thic 1 e no data

SWHeEeR—to—a—ohRe-Wire OpPCTatoTrT ot —arta u_y O WO S THOUC O T o i aa g oo o

transmission is successful, the interface shall switch to the other one-wire operation mode and try to work in
this mode for 10¢,. If during this time data transmission is still not successful, the interface shall switch to the
two-wire-operation mode and start the fault detection and handling procedure again with a 5¢, observation
period.

The fault handling procedure in the towed vehicles starts when data transmission was not possible for 5¢,. It
shall then perform a procedure that guarantees that the towed vehicle switches to the correct one-wire-
operation mode within 6, after the interface of the towing vehicle switched to the correct one-wire-operation
mode and that it then remains in that mode. If no data transmission is successful for 20¢,, the interface shall
switch to the two-wire-operation mode and start that fault detection and handling procedure again with a 6z,
observation period.

© 1SO 2003 — Al rights reserved 11
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As soon as data transmission is successful again, the current operation mode shall be continued and the fault

detection and handling procedure shall be restarted with a 5z, observation period of the line or lines used.

An example of the timing diagram for bus failure, Case 6, is shown in Figure 7.

1 |XXXXXXXXXXXXXXXXX HHHHHHHHHHHHHHHH JLLLLLLLLLLLLLLLLLLLL L LLLLLL
i IXXXXXXXXXXXXXXXXX Iy g g
5¢, 5¢, 5t
a b
/ /

C
XXXXXXXNA | d LLLLLLLLLL ] e HHHHHHHH | f
Key
1 operatioh mode in the towing vehicle
2 operation mode in the towed vehicle
2@ No transgjmission possible
b Transmigsion in the correct one-wire operation mode
¢ Failure dccurs
d  Two-wirg operation mode
€ CAN_L gperation mode
f CAN_H pperation mode

Figure 7 — Example. of timing diagram for bus failure — Case 6

6.4.3.3 HRault recovery
When an interface has worked ina one-wire-operation mode for 100z, since the first correct data transmisgion
in this modg, it shall switch back to the two-wire-operation mode for a test period of 5¢,. If data transmission is
successful furing this test'period, it shall remain in the two-wire-operation mode and restart the normal fault
detection gnd handling ‘procedure with another 5z, observation period. If during the test period ¢ata
transmissioh is not stccessful, the interface shall switch back to the one-wire-operation mode that was injuse

before the test period.

6.4.3.4

ower-on proced ure

An interface shall start with transmission not later than 0,2 s after power is switched on for the interface. When

transmission is started, the interface shall try to work in the two-wire-operation mode for at least 30¢,.

6.5 Physical signalling

6.5.1

Physical signalling/physical medium attachment interface

The physical signalling/physical medium attachment interface shall be in accordance with 1ISO 11898:1993,

10.4.

12
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6.5.2 Physical signalling sub layer
The physical signalling sub layer shall be in accordance with ISO 11898:1993, 10.3.

The nominal data rate shall be 125 kbit/s. The oscillator frequency from which the data rate is derived shall
have a maximum relative tolerance of + 0,01 %.

The programming of the bit time depends on the internal signal delay time and the capacitive load. To ensure
proper operation under worst case conditions, the following requirements shall be fulfilled.

— Only signal edges from “recessive” to “dominant” shall be used for synchronization

— | The synchronization jump width shall have the duration of one time quantum, which shalkbe < 500 ns.

— | The sample point shall be located between minimal 6 pys plus the value for the synchronigation jump

width (tsjw) and maximal 7 us, counted from the beginning of the bit time.

— | Single sampling shall be used.
6.5.3 Data link layer/physical layer interface

Thel data link layer/physical layer interface shall be in accordance with ISO 11898:1993, 10.2.

7 |Conformance test circuits

7.1 General
Thel conformance tests specify measurement methods, including the appropriate test circuits, for ghecking the
parameters of the physical layer. All measuring results shall be within the tolerance rapge of the
corresponding parameter to make the systems compatible.
Those parameters which may have ansinfluence on the compatibility are specified in the conformance tests.
Thel conformance tests shall beperformed under the following conditions, unless otherwise specifig¢d:

— |test temperature: (23&%5) °C (ambient);

— |test supply voltage)(7;): 27 V (13,5 V) £ 2 %;
— | power supply-capability: > 60 mA,;

— |test resistor accuracy: + 1 %.

It shallbe taken into account that measurements could contain inaccuracies due to the measuring equipment.

As a test device, an ECU may be used for data communication in accordance with these standard
specifications.

7.2 Recessive output of the ECU
The output voltages Vay | @and Vean  Of the ECU shall be measured unloaded when the bus has been in

the recessive state for 6,5 ys minimum and 7,5 ys maximum (see Figure 8). The measurements shall be
made with minimum, nominal and maximum interface operating voltage V.
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CAN_H

CAN_H
V
CAN_L

\Y

Key
ECU

7.3 Inpu

The input r¢sistances at CAN_L and CAN_H shall be measured when the bus has been in the recessive {

for 6,5 us n

The interfad

The test vo

Vtest1 7

Vtest2 3

After measfirements of 7, calculate Ry at CAN_L.and CAN_H using following equation.

RicaN

where VCAI\
operating v

4
CAN_L
V
JE

Figure 8 — Measurements of output voltage in recessive state

l resistance R4

inimum and 7,5 ys maximum (see Figure 9).

e operating voltage Vg shall be set to the nominal value specified.
tage Vst Shall be
0V, and

Vg Riggt = 600 Q.

 Riest (VCAN_L,H - V)
u V = Viest

L and VN H are therecessive output voltages specified in 7.2, measured with nominal inter

bltage V.

Key
1 ECU
2 Ground
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CAN_H
1 Ktest
CAN_L
2 <V> = Vtest
1’ Vtest
L 2

Figure 9 — Measurements of input resistance — “Recessive” state
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7.4 Dominant output of the ECU and serial resistance R,

The output voltage shall be measured as shown in Figure 10 when the ECU has been in the dominant state
for 6,5 ys minimum and 7,5 pys maximum. Vg shall be set to the minimum and maximum values and to the test
supply voltage.

When the dominant voltages, the recessive voltages of 7.2 and the input resistances of 7.3 are within the
range specified, the value of the serial resistance R, is correct.

1"

@
[] 900 Q []1 800 Q
VCAN_H
CAN_H ®
VCAN_L T
CAN_L
2 1800-Q | |900 ©

Key
1 [ECU
2 [Ground

Figure 10 — Measurements of the output voltage — “Dominant” state

7.5| Receive threshold of recessive bits
A cpnstant current source is applied*to the bus (see Figure 11). If the resulting differential valtage, Vi,
measured in the recessive state_is\> 0,65 V, a transmitted recessive bit shall be received as refessive. No
errgr shall occur during this test.

Thig may be monitored by a)standard network analyser. If the current is adjusted such that a neggtive voltage
is pfoduced for V. during recessive state, the ECU shall stop transmitting.

Thig test procedure can only be applied during two-wire operation.
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VS
Vean L
900 O 1800 O ?
CAN_L
1 C\D ‘ Vtest /test
CAN_H

7
[\

CAN_H

2 1. 9000 H_I [eTaTal @) o
LA AV A . IIl ITl\l -

Viest > 0.65

Key
1 ECU
2 Ground

Figure 11 — Measurement of receive threshold for recessive bits

7.6 Receive threshold for dominant bit

A constant purrent source shall be applied to the bus (see Figure 12). Ifthe resulting differential voltage gt
measured ip the recessive state, is less than (i.e. more negative) or €qual to — 0,65 V, a transmitted recesfsive
bit shall bel received as dominant. The ECU shall stop transmitting the frame. No error shall occur if| the
current is gdjusted such that a positive voltage of V., is praduced during the recessive state. This can be
monitored hy a standard network analyser.

This test prpcedure can only be applied during two-wire eperation.

VS
Vean L
900,63 1800 Q ?
CAN_L fj
1 C\D ‘ Vtest \/test
CANCH
2 48000 900 O A
Vean H

Vst <~ 065V

Key
1 ECU
2 Ground

Figure 12 — Measurement of receive threshold for dominant bits

7.7 Offset voltage
The supply voltage, ¥, shall be set to maximum.

The offset voltage, Vg, shall be set to maximum (Vg = V/8).
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The bus capacitance shall be simulated as a maximum.
The ECU and the test device shall transmit messages.
a) Case a: Offset voltage /', at the ECU

See Figure 13.

oV

CAN_H

CAN_L

I

Key

1 [ECU

2 festdevice
3 [Ground

Figure 13 — Measurement of the offset voltage — Case a

b) |Case b: Offset voltage V¢ at the test'device

Seg Figure 14.

CAN_H

CAN_L

W

Key

1 ECU

2 testdevice
3 Ground

Figure 14 — Measurement of the offset voltage — Case b

© 1SO 2003 — Al rights reserved 17


https://standardsiso.com/api/?name=b9b7d7a10932d2173f7dbc83eab348d9

ISO 11992-1:2003(E)

The required offset voltage range is met if the ECU and the test device answer the messages with ACK
(acknowledge) in both Cases a and b. This can be monitored by a standard network analyser.

NOTE The input capacitance of the ECU is a part of the whole capacitive load during this measurement. An
additional conformance test of the input capacitance is not necessary. This test also confirms the correct timing of the
sample point, specified in 6.5.2, when the conformance test from 7.8 also gives a positive result.

7.8 Internal signal delay

7.8.1 General

Use one of the following test methods.

7.8.2 Medsurement inside the ECU

Measure the internal signal delay time within the ECU. Connect the bus output pins to_the”same res|stor
network aslis shown in Figure 10. The delay period starts when a change of the actual bus state is required,
indicated by a change of the logical value at the input of the transmit logic of the transceiver. It then takes
some time |until the corresponding bus voltages have been established. The delay period ends after| the
receive logit has recognized and indicated the new level at its output (see Figure 15).

@)
a
2 1 2
t
(@]
X
o
2 1 2
t
fdel fdel

Key
1 dominant
2  recessivp
TXO is the transmit legic’input signal
RXO is the rg¢ceive logic output signal

Figure 15 — Measurement of internal signal delay time
7.8.3 Measurement outside the ECU
The internal signal delay time measurement with an external device shall be as shown in Figure 16. The test
device shall have the physical layer of the ECU according to 6.4. The ECU and the test device shall be directly

connected, i.e. the bus length shall be approximately zero.

Measurement shall be made by partly overwriting the first recessive identifier bit of an ECU message with a
dominant level of the test unit (see hatched area in Figure 16) until the arbitration has been lost.
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