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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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5k of technical committees is to prepare International Standards. Draft International Stan
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Standard requires approval by at least 75 % of the member bodies casting-a Vote.
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INTERNATIONAL STANDARD

ISO 21848:2005(E)

Road vehicles — Electrical and electronic equipment for a
supply voltage of 42 V — Electrical loads

1 Scope

This
com
elect

In ag
betwg

NOTH

This
volta

nternational Standard describes the electrical loads that can affect electric and electronic
onents of road vehicles for a supply voltage of 42 V, which may be used in a single ©ra mu
ical system.

dition, it specifies the tests and resulting requirements, test equipment accuracy being
pen the vehicle manufacturer and the supplier. It does not cover electromaghetic compatabili

Electrical loads are independent from the mounting location.

International Standard also provides design guidance for the interaction of 42V with
jes.

2

The following referenced documents are indispensablé“for the application of this documen

ormative references

systems and
Itiple voltage

agreed upon
ty (EMC).

bther system

t. For dated
b referenced

2: Electrical

refergnces, only the edition cited applies. For undated references, the latest edition of th

document (including any amendments) applies.

ISO 1637-2, Road Vehicles — Electrical disturbances by conduction and coupling — Par

transfent conduction along supply lines only.

ISO 16750-1:2003, Road vehicles — ‘Environmental conditions and testing for electrical amd electronic
equigment — Part 1: General

ISO 16750-2:2003, Road vehicles — Environmental conditions and testing for electrical amd electronic
equigment — Part 2: Electrical'loads

ISO 16750-4:2003, Road vehicles — Environmental conditions and testing for electrical amd electronic
equigment — Part 4. Climatic loads

UL") P4, Standard for Test for Flammability of Plastic Materials for Parts in Devices and Appliancq

3 T | definiti

For the purposes of this document, the terms and definitions given in 1ISO 16750-1 and the following shall
apply.

31

Uhigh

upper limit of the normal d.c. supply voltage range

1) U
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Uiow
lower limit of

3.3
U

max,dyn
maximum dy

3.4
Ut
voltage appli

the normal d.c. supply voltage range

namic overvoltage associated with generator load dump transient protection

ed during testing under defined conditions and which may be static voltage or transient

3.5
Us

minimum pefmissible dynamic undervoltage associated with the starting pulse

3.6

Un

minimum pe
ripple

rmissible steady-state voltage during cranking of the combustion engine including a po

4 Supply voltage

4.1 Direct

411 Purp

This test ve

supply voltagde.

41.2 Test
Set the supp
Measure all

The voltage
ISO 16750-4

current

pSe

ifies the device under test (DUT) functionality in the range between minimum and max

[0]

y voltage in accordance with Fable 1 to all relevant inputs (connections) of the DUT.
oltages at the relevant terminals of the DUT.
s given in Tabl®1 are relevant within the operating temperature range accordin

2003, Table 1y without time limits.

Table 1 — Supply voltage for Uy = 42 V system devices

Esible

mum

g to

Supply voltage
Code v
Ulow Uhigh
L 30 48

4.1.3 Requirement

All DUT functions shall remain Class A as defined in ISO 16750-1:2003, Clause 6.

© ISO 2005 — All rights reserved
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4.2 Overvoltages

4.2.1 Maximum continuous voltage

Under all conditions the maximum continuous supply voltage for the DUT shall not exceed Uy;qp, according to
Table 1.

4.2.2 Maximum dynamic voltage

4221 Immunity

Except for 4.2.2.1.1 to 4.2.2.1.3 below, immunity to voltage transients shall be in agcgrdance with
ISO 1637-2:2004.

422|111 Purpose
This [test verifies functionality of the DUT when subjected to the maximum dynamic voltage, Upay dyn- It

simulates the maximum dynamic voltage for high-energy pulses in a 42 V vehicle electrical system, caused by
load gump, and is the upper voltage limit for load dump protection.

4.2.2(1.2 Test

Apply one test pulse to the DUT according to Figure 1.

58
56,4

436

42

=10 400 =20

Key
t time, ms
U voltage, V

Figure 1 — Test pulse for Uy, gyn

The internal resistance R; of the load dump test pulse generator shall be (100 to 500) mQ.

© 1SO 2005 - All rights reserved 3
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4.221.3 Requirement

The functional status shall be minimum Class D according to ISO 16750-1:2003, Clause 6. Special
requirements may be agreed between vehicle manufacturer and supplier.

4.2.2.2 Emission

No electrical and electronic equipment shall produce a voltage on the network exceeding 50 V except the

generator du

ring load dump and pulses as specified by ISO 7637-2.

Except for 4.2.2.1.1 to 4.2.2.1.3, measures shall be taken to ensure that 50V is never exceeded (e.g.

protection d¢g
4.3 Supel

431 Purp
This test sim

The DUT is d

4.3.2 Test

Connect the
simultaneous

NOTE D

ViCes at the source and/or adjusiment of generator voltage).
imposed alternating voltage

bse
Llates a.c. on the d.c. supply.

hecked for undesirable resonance modes and induced thermal stress.

DUT as shown in Figure 2. Perform the test, in accordance with Table 2 and Fig
ly on all applicable inputs (connections) of the DUT.

not apply these test voltages to the battery.

Figu

e 2 — Test set-up.for superimposing a.c. voltage on component power supply lines

Table 2 — Test values

ire 2,

Test voltage

(see Figure 3) Uy *+ 0,5 Upp sin(wt)

a) Uy.=48V; Upp =4V for 50 Hz to 1 kHz

a.c. voltage (sinusoidal)

b) Uge=48V; Upp =1V for 1 kHz to 20 kHz
¢) Uge=32V; Upp =4V for 50 Hz to 1 kHz

d) Uge=32V; Upp =1V for 1 kHz to 20 kHz

Internal resistance of power supply 50 mQ to 100 mQ
Frequency range See Figure 4
Type of frequency sweep See Figure 4
Sweep duration (one sweep) (see Figure 4) 120 s

Number of continuous sweeps per test 5

© ISO 2005 — All rights reserved
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4.3.3 Requirement

The functional status shall be Class A according to ISO 16750-1:2003, Clause 6.

iy

)L
Key
U voltage, V
t time, s
Figure 3 — Test voltage with superimposed sinusoidal a.c. voltage
A
B
N4 N,
60 120
)L

Key
[ frequency, Hz logarithmic scale
t time,s

A 50 Hz [Table 2, a) and c)] or 1 kHz [Table 2, b) and d)]
B 1kHz[Table 2, a) and c)] or 20 kHz [Table 2, b) and d)]

Figure 4 — Frequency sweep

© 1SO 2005 - All rights reserved 5
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4.4 Slow decrease and increase of supply voltage

4.41 Purpose

This test verifies functional status operation according to the specification of the DUT when subjected to a
gradual discharge and recharge of the battery.

442 Test

Apply the following test simultaneously to all applicable inputs (connections) of the DUT.

Decrease th¢ supply voltage from Uhigh to 0 V and then increase it from 0 V to Unighs applying a channg rate

of (3+0,1)

min, unless otherwise specified.

4.4.3 Requirement

The functiongl status shall be Class A as defined in ISO 16750-1:2003, Clause 6, between Upgn and Ugyf.

The function
and O V.

bl status shall be a minimum of Class D as defined in ISO 16750-1:2003; Clause 6, betweer]

4.5 Discontinuities in supply voltage

4.51 Mompentary drop in supply voltage

4511 Purpose

This test ver
momentary v
a fuse eleme

ifies functional status operation according to\the specification of the DUT when subjected
oltage drop. It simulates the impact on the(power supply of a short circuit in another branch
nt melts and clears.

4512 Tegst

Expose all re

levant inputs (connections) ofithe DUT to the test pulse given in Figure 5.

100ms

16

to a
while

Key
t time, s
U voltage, V

Figure 5 — Momentary voltage drop

The rise time and fall time between U,,,, and the 16 V level shall be < 10 ms.

© ISO 2005 — All rights reserved
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451.3 Requirement

The functional status shall be Class B as defined in ISO 16750-1:2003, Clause 6. Class C is permitted upon

agreement.
4.5.2 Reset behaviour at voltage drop

4521 Purpose

This test verifies the reset behaviour of the DUT at different voltage drops. It is applicable to equi
reset function (e.g. equipment containing one or more microcontrollers).

pment with a

4.5.2|12 Test

Apply the test pulses in accordance with Figure 6 as specified in the application,tand che
behayiour of the DUT.

Decrgase the supply voltage by 5 % from Uy, to 0,95 U,,,. Hold this voltage for,5's. Raise the vq
Hold [U,,, for at least 10 s and perform a functional test. Then decrease thelvoltage to 0,9 U,
in stgps of 5 % of U, as shown in Figure 6 until the lower value has reached 0 V. Then raise t
Uow pOaIN.

100
90
80

20
10 N

0 .
/.
5
Key
Y Yow %
t time,s

Figure 6 — Supply voltage profile for reset test

ck the reset

ltage to U,
ptc. Continue
he voltage to

The rise time and fall time shall be between 10 ms and 1 s.

4523 Requirement

The functional status shall be Class C as defined in ISO 16750-1:2003, Article 6.
4.5.3 Starting profile

4.5.3.1 Purpose

This test verifies the behaviour of a DUT during and after cranking.

© 1SO 2005 - All rights reserved
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Test

Apply the starting profile as specified in Figure 7, with the values given in Table 3, simultaneously to all
relevant inputs (connections) of the DUT.

\

o] s t, ts f
Key
t time,s
U voltage, V
Figure 7 — Starting pulse
Table 3 — Voltage profile of the starting pulse

UT US UA 121 ty t3 171 t5

\% \% \% ms ms ms ms ms

42 18 21 5 15 50 10 000 100
4.5.3.3 Reéquirement

Functions th
Class B may

Functions no

Special requ
manufacture

4.6 Revernsed voltage

bt are relevant to vehicle-operation during cranking shall be Class A. For special requiren
be agreed betweenehicle manufacturers and suppliers.

t required durigg cranking shall be minimum Class C according to 16750-1:2003, Clause 6.

4.6.1

The test is a check of the robustness of the DUT against the connection of a reversed battery.

Purpose

ents,

irements(far voltages and durations during ¢4, 5, and/or t; may be agreed between vghicle
's and suppliers

This test shall only be applied to DUTs used in a 42V electrical system incorporating centralized reverse
voltage protection consisting of a series fuse and a reverse polarity shunt diode.

This test is not applicable

— to generators, or

— to relays with clamping diodes without external reverse polarity protection device.

© ISO 2005 — All rights reserved
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4.6.2 Test

Apply a negative voltage simultaneously to all relevant power terminals of the DUT.

Conditions are the following:

b) ¢+ =100 ms (duration of the applied voltage)

c) Ry =1mQ (internal resistance of the battery source)
NOTE The duration ¢ and voltage Ut are chosen on the basis of the capability of current semicondyictor and fuse
technplogy.

4.6.3| Requirement
The functional status shall be Class C as defined in ISO 16750-1:2003, Clause 6!

NOTH Design precautions shall be taken to ensure —42 V cannot be applied te any component (e.g. Idss of common
ground).

4.7 | Open-circuit tests
4.7.1 Single line interruption

4.711 Purpose

This test simulates a rapid single line interruption.

NOTE This is not a test for connectors. Because of potential arcing damage to a contact if opened upder load, it is
reconpmended that the single line interruption be created and restored electronically.

4,712 Test

Connect and operate the DUT-as intended. Open one contact of the DUT interface. Ther| restore the
conngction. Observe the device behaviour during and after the interruption.

— Test voltage Ur=42V
— Interruption time t=(10x1)s

— Open-circuit resistance R > 10 MQ

Repsgatfor each contact of the DUT interface.

471.3 Requirement
The functional status shall be Class C as defined in ISO 16750-1:2003, Clause 6.
4.7.2 Multiple line interruption

4.7.21 Purpose

This test is to evaluate the effect when the DUT is subjected to a rapid multiple line interruption.

NOTE This is not a test for connectors. Because of potential arcing damage to a contact if opened under load, it is
recommended that the multiple line interruption be created and restored electronically.

© 1SO 2005 - All rights reserved 9
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4.7.2.2 Test

Connect and operate the DUT as intended. Open one connector of the DUT interface. Then restore the
connection. Observe the device behaviour during and after the interruption.

— Test voltage Ur=42V
— Interruption time t=(10£1)s

— Open-circuit resistance R > 10 MQ

e
I

Repeat for egchrconmectiomof the DY Tmterface:

4.7.2.3 Requirement

The functional status shall be Class C as defined in ISO 16750-1:2003, Clause 6.
4.8 Shorttcircuit protection
4.8.1 Signal circuits

4.81.1 Purpose

This test simplates short circuits to the signal inputs of a device.

NOTE This test is applicable only to DUTs with internal electronics:

48.1.2 Tgst

Set Ut = Upign- Connect all relevant signal inputs of the’DUT in sequence for a duration of 60 s to Ut gnd to
ground.

NOTE Signal return circuits are considered grounds and are exempted from test 4.8.1.2. Connection of a [signal

return to unfuged Upgn Will damage the DUT.
Perform this fest with

a) supply vpltage and ground econnhected,
b) supply vpltage disconnected, and

c) ground disconnected.

4.8.1.3 RTquirement

The functional status shall be Class C as defined in ISO 16750-1:2003, Clause 6.
4.8.2 Load circuits

4.8.2.1 Purpose

This test verifies that all output load drivers for 42 V loads shall withstand the short-circuit currents as allowed
by the corresponding protection. Values shall be given in the specification of the DUT.

4.8.2.2 Test

Connect the DUT to a power supply with Uy = Uhigh and R, = (20 to 100) mQ. The outputs shall be in operation.

10 © IS0 2005 — All rights reserved
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