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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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Road vehicles — Environmental conditions and testing
for electrical and electronic equipment —

1

This
potd

locdtion on/in the vehicle.

Thid
this

eledtrical resistance in the vehicle wiring harness and connection ‘system.

2

The

references, only the edition cited applies. _For undated references, the latest edition of the
docpment (including any amendments) applies:

ISO

ISO
equ

ISO

equ|

3

For

Scope

part of ISO 16750 applies to electric and electronic systems/components for vehicles. It ddg
ntial environmental stresses and specifies tests and requirements recammended for the specif

part of ISO 16750 describes the electrical loads. Electromagnetic compatibility (EMC) is not
part of ISO 16750. Electrical loads are independent from the mounting location, but may vary

Normative references

following referenced documents are indispensable for the application of this document,

8820 (all parts); Road vehicles —(Fuse-links
16750-1:2003, Road vehicles.;*— Environmental conditions and testing for electrical an
pment — Part 1: General

16750-4:2003, Road'vehicles — Environmental conditions and testing for electrical an
pment — Part 4. Climatic loads

Terms and definitions

the purpose of this document, the terms and definitions given in ISO 16750-1 apply.

scribes the
ic mounting

covered by
due to the

For dated
referenced

| electronic

)l electronic

4

4.1

Tests and requirements

General

If not otherwise specified, the following tolerances shall apply:

frequency and time: + 5 %;
voltages: +0,2V;

resistance: +10 %.
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4.2 D.C. supply voltage

421 Purpose

The purpose of this test is to verify equipment functionality at minimum and maximum supply voltage.

4.2.2 Test

Set the supply voltage as specified in Table 1 or Table 2 to all relevant inputs of the device under test (DUT).

Operating modes are specified in ISO 16750-1.

Measure all voltages at the relevant terminals of the DUT.

The voltaggs which are listed in Table 1 or Table 2 are relevant within the operating temperature‘rang¢ as

specified in[ISO 16750-4, without time limits.

Table 1 — Supply voltage for Uy =12 V system devices

Supply voltage
Code v
Us min Us max
A 6 16
B 8 16
C 9 16
D 10,5 16

Table 2 — Supply voltage for Uy = 24 V system devices

Supply voltage
Code v
Us min Us max
E 10 32
16 32
G 22 32

4.2.3 Requirement

All DUT fur]ctiohs shall remain class A, as defined in ISO 16750-1, when tested in the supply voltage ranges

given in Table 1 or Table 2, respectively.

© I1SO 2006 — All rights reserved
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4.3 Overvoltage
431 Uy=12V systems

4311 Testat I'= (7,20 °C)

ax
4.3.1.1.1 Purpose

This test simulates the condition where the generator regulator fails so that the output voltage of the generator
rises above normal values.

430112 Test

Hegt the DUT in a hot air oven to a temperature of 7' = (7,5, —20 °C). Apply a voltage of 18 V for $0 min to all
releyant inputs of the DUT.

4.3.1.1.3 Requirement

Thel functional status for the DUT shall be minimum class C as defined in SO 16750-1. Functionalfstatus shall
be glass A where more stringent requirements are necessary.

43.11.2 Test at room temperature
4.3.1.21 Purpose
Thig test simulates a jump start.

43.1.22 Test

Enspure that the DUT has stabilized at room” temperature. Apply a voltage of 24 V for 60 s £[(10 % to all
relejant inputs of the DUT.

4.3.1.2.3 Requirement

Thel functional status shall bé minimum class D as defined in ISO 16750-1. Functional status shall be class C
whgre more stringent requirements are necessary.

43 Uy=24V systems

4321 Purpose

Thig test simulates the condition where the generator regulator fails so that the output voltage of the generator
risep above normal values.

43.22 Testat 7'=(7,,,—20°C)

ax

Heat the DUT in a hot air oven to a temperature of 7' = (7,,,,,—20 °C). Apply a voltage of 36 V for 60 min to all
relevant inputs of the DUT.

4.3.2.3 Requirement

The functional status shall be minimum class C as defined in ISO 16750-1. Functional status shall be class A
where more stringent requirements are necessary.

© I1SO 2006 — All rights reserved 3
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4.4 Superimposed alternating voltage

-2:2006(E)

441 Purpose

This test simulates a residual a.c. on the d.c. supply.

442 Test

Connect the DUT as shown in Figure 1. Apply the following test simultaneously to all applicable inputs
(connections) of the DUT. The severity 1, 2 or 3 shall be chosen according to the application.

—  Test va

— a.Cc.vo

— Interna
— Freque
— Typeo
— Sweep

—  Numbe

ltage Ug nax (S€€ Figure 2):

tage (sinusoidal):

resistance of the power supply:
ncy range (see Figure 3):
f frequency sweep (see Figure 3):
duration (see Figure 3):

r of sweeps:

16 V for Uy = 12 V systems;
32V for Uy = 24 V systems;
Severity 1: Upp = 1V for Uy =12V and 24°V;
Severity 2: Upp =4 V for Uy =12V and 24 V;

Severity 3: Upp = 10 V for Uy =24 V systems only.

50 mQ to 100 mQ;

50 Hz to 20 kHz;
Triangular, logarithmic;
120 s;

5 (continuously).

N

sweep grenerator

a7

power supply unit capable ot being modulated

1

2

3 DUT
4  positive
5

ground or return

Figure 1 — Test set-up to superimpose a.c. voltage on component power supply lines
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Figure 2 — Test voltage with superimposed sinusoidal a.c. voltage

fA
20 000
50 | -
0 60 120 t
=1 1 -

Key

1 one cycle
f frequency, Hz (logarithmic scale)
t time, s

Figure 3 — Frequency sweep
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443 Req

uirement

The functional status shall be class A as defined in ISO 16750-1.

4.5 Slow decrease and increase of supply voltage

4.51

Purpose

This test simulates a gradual discharge and recharge of the battery.

452 Tes

Apply the fqg

i

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

Decrease the supply voltage from Ug 5, to 0 V and increase it from 0 V to Ug oy, @pplying @change rate of

(0,5+0,1)

4.5.3 Requirement

The functio|
range, it sh
where more

4.6 Disc

per minute.

hal status inside the supply voltage range (Table 1 or Table 2) shall be as in 4.2.3. Outside
all be minimum class D as defined in ISO 16750-1. Functional status of class C may be spec
stringent requirements are necessary.

pntinuities in supply voltage

that
fied

The

4.6.1 Momentary drop in supply voltage
4.6.1.1 Rurpose
This test sirulates the effect when a conventional fuse element melts in another circuit.
4.6.1.2 lest
Apply the tgst pulse (see Figures 4 and-§) simultaneously to all relevant inputs (connections) of the DUT.
rise time and fall time shall be < 10 ms,
U
S min
45 ﬂ
0 10 t
10,1

Key
U voltage, V
t time, s

Figure 4 — Short voltage drop (Uy = 12 V systems)
6 © I1SO 2006 — All rights reserved
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Ul

USmin

~ Y

Q 1ﬂ
10,1
Key
U |voltage, V
t time, s
Figure 5 — Short voltage drop (Uy = 24 V systems)
4.6.1.3 Requirement
Funitional status shall be class B as defined in ISO 16750-1. Resetds permitted upon agreement.
4.6.2 Reset behaviour at voltage drop
4.6.2.1 Purpose
Thig test verifies the reset behaviour of the DUT -at different voltage drops. This test is applicable tq
with reset function [e.g. equipment containing.microcontroller(s)].
46.2.2 Test
Apply the test pulse simultaneausly in Figure 6 to all relevant inputs (connections) and cheg

beh

Ded
US 1
Con
the

bviour of the DUT.

rease the supply voltage by 5 % from Ug i, t0 0,95 Ug ,in- Hold this voltage for 5 s. Raise th
hin- Hold Ug i, foratileast 10 s and perform a functional test. Then decrease the voltage to 0,4
tinue with steps-0f.5 % of Ug iy, @s shown in Figure 6, until the lower value has reached 0 V
voltage to Ug(}invagain.

equipment

k the reset

e voltage to
Us min» etc.
Then raise

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=bdd83ef68197b59374374ed854e656f3

ISO 16750-2:2006(E)

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 t

Key
Ug min ~ Mihimum supply voltage

t time, s
Figure 6 — Supply voltage profile for the reset test

4.6.2.3 Requirement

Functional $tatus shall be class C as defined in ISO 16750-1.
4.6.3 Stanting profile

4.6.3.1 Rurpose

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

4.6.3.2 Test

relevant inguts™(connections) of the DUT. A break of 1 to 2 s between the starting cycles is recommenged.
profiles, as described in Table 3 and Table 4, shall be chosen according to the application.

Apply 10 ti{es the\ starting profile, as specified in Figure 7 and Table 3 or Table 4, simultaneously t¢ all

One or mo

8 © I1SO 2006 — All rights reserved
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Ul
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Figure 7 — Starting profile
Table 3 — Values for Uy =12’V system devices
Levels/voltages/duration of starting profile
| I n v Tolerances
Ug=8V Us=45V Us=3V Us=6V
S S S s +0,2V
Up=95V | Uy=65V | Uy=5V | Uy=65V
t,=5ms
tg=15ms
t; =50 ms +10 %
Supply voltage tg=1s 15=10s tg=1s g=10s
Code v t=40ms | £=100ms | £=100ms | f,=100ms
US min Us max Functional status
A 6 16 A B B A
B 8 16 B C B -
G 9 16 R C C C
D 10,5 16 B C C C

© I1SO 2006 — All rights reserved 9
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Table 4 — Values for Uy = 24 V system devices

Levels/voltages/duration of starting profile
I ] ] Tolerances
Ug=10V Ug=8V Ug=6V 02V
Upy=20V Up=15V Upy=10V
t=10 ms
tg = 50 ms
t; =50 ms +10%
Supply voltage fg=1s tg=10s tg=1s
Code v =40ms | 4=100ms | t =40ms
Us min Us max Functional status
E 10 32 A B
16 32 B C ¢
G 22 32 B Cc C

4.6.3.3 Requirement

Functions df the DUT that are relevant to vehicle operation duringzcranking shall be class A, all other functjons
of the DUT phall be according to Table 3 and/or Table 4.

4.7 Reversed voltage

471 Purpose

This test checks the resistance of a device .against the connection of a reversed battery in case of using an
auxiliary stgrting device.

This test is hot applicable to
— generators, or
— relays with clampingdiodes without external reverse polarity protection device.

4.7.2 Test

4.7.21 Geheral

Connect and fuse the DUT as in the real vehicle, but without generator and battery. Choose the applicable
voltages from the following cases and apply them simultaneously to all relevant power terminals with reversed
polarity.

47.22 Case1
If the DUT is used in a vehicle in which the alternator circuit is not fused and the rectifier diodes withstand a
reversed voltage for 60s, apply a test voltage of 4V for Uy=12V systems with reversed polarity

simultaneously to all relevant inputs (terminals) of the DUT for a duration of 60 s + 10 %. This test is not
applicable for Uy = 24 V systems.

10 © ISO 2006 — All rights reserved
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4.7.2.3 Case 2

In all other cases, apply the test voltage U, (see Table 5 and ISO 16750-1) with reversed polarity

sim

4.7.

Afte

4.8

4.8.

ultaneously to all relevant inputs (terminals) of the DUT for a duration of 60 s + 10 %.

Table 5 — Voltage ranges

Nominal voltage, Uy Ua
\Y \Y
12 14
24 28

3 Requirement

Ground reference and supply offset

I Purpose

Thig test shall be agreed between customer and supplier.

Thig test serves to verify reliable operation of a componentyif two or more power supply path

inst

4.8.

All
con

P Test

nputs and outputs shall be connected to representative loads or networks to simulate th
iguration. Apply Uy to the DUT and confitnmnormal operation.

Thel ground/supply offset test applies to-ground/supply lines. The offset shall be applied to each gr

line

For

Rep

and between each ground/supply line separately in sequence.
all DUTs, the offset voltage,shall be 1,0 V.

Apply Uy to the DUT.

Subject ground/supply line to the offset voltage relative to the DUT ground/supply line.
Perform a functional test under this condition.
Repeat:No. 3 for each next ground/supply line combination.

eatthe test with reverse offset voltage.

r replacing all blown fuse links, the functional status shall be class C as defined in SO 16750-1.

5 exist. For

bnce, a component may have a power ground and a sighal/ground that are outputs on different|circuits.

B in-vehicle

bund/supply

4.8.3 Requirement

Functional performance status class A for all functional groups: there shall be no malfunction or latch-up of the
DUT.

© I1SO 2006 — All rights reserved
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4.9 Open circuit tests

491

4911

Single line interruption

Purpose

This test simulates an open contact condition.

NOTE

This is not a test for connectors.

49.1.2

Connect an
connection.

Repeat for

Open g

4913 F

Functional §

Interruption time:

est

d operate the DUT as intended. Open one circuit of the DUT/system interface. Thenrestore
Observe the device behaviour during and after the interruption.

pach circuit of the DUT/system interface.
10s+£10 %.
ircuit resistance: > 10 MQ.

Requirement

btatus shall be class C as defined in ISO 16750-1.

4.9.2 Multiple line interruption

49.21 H

The purpos
subjected tq

NOTE 1

49.22 1T

Disconnect
interruption

Open ¢

For multi-cq

Interruption time:

urpose

b of this test to ensure functional status as-defined in the specification of the DUT when the DU
a rapid multiple line interruption.

'his is not a test for connectors.

est

the DUT, then restore the connection. Observe the device behaviour during and after
10s+ 10 %.

ircuit resistance: > 10 MQ.

nnector devices, each possible connection shall be tested.

49.23

Requirement

Functional status shall be class C as defined in ISO 16750-1.

4.10 Short circuit protection

4.10.1 Purpose

These tests simulate short circuits to the inputs and outputs of a device.

12

the

Tis

the
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4.10.2 Signal circuits

4.10.21 Test

Connect all relevant inputs and outputs of the DUT in sequence for a duration of 60 s +10 % to Ug pay
(Us max- See Tables 1 and 2) and to ground. All other inputs and outputs remain open or as agreed upon.

Perform this test with:

connected supply voltage and ground terminals:

All |

4.1(

Fun
4.1(

4.1(

Con

app
If p
mar|

4.1(
All

and
ISO

All

1) outputs active,

2) outputs inactive;

disconnected supply voltage terminals;
disconnected ground terminals.

nused inputs shall remain open unless otherwise agreed between custamer and supplier.

.2.2 Requirement

ctional status shall be class C as defined in ISO 16750-1.
.3 Load circuits

3.1 Test

nect the DUT to the power supply. The) load circuits shall be in operation. For test d
ropriate part of ISO 8820 (operating time_rating) shall be used considering the upper toleranceg
otection other than fuses is used (€.g/ electronic protection), the test duration shall be agre
ufacturer and user.

.3.2 Requirements

blectronically protected outputs shall withstand the currents as ensured by the correspondin
shall return to normial)operation upon removal of the short circuit current (minimum class C a
16750-1).

conventional, fuse protected outputs shall withstand the currents as ensured by the co

protection and ‘shall return to normal operation upon replacement of the conventional fuse (minim

as g

All

efinedintSO 16750-1).

uhprotected outputs may be damaged by the test current (functional status class E as

Uration, the
plus 10 %.
bd between

j protection
5 defined in

rresponding
um class D

defined in

ISO

10/5U-T) provided thatl the materials In the DUT are compliant with the tTlammabllity requ

UL94-V0 (see Bibliography [1]).

4.11 Withstand voltage

4.11.1 Purpose

irements of

This test ensures the dielectric withstand voltage capability of circuits with galvanic isolation. This test is
required only for systems/components which contain inductive elements (e.g. relays, motors, coils) or are
connected to circuits with inductive load.
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