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Road vehicles — Intelligent power switches —

Part
Low;

1 Scd

This par
power s
motors,

The numerical values in parentheses refer to 24 V nominal vehicle supply voltage systems.

2 No

The follg
of ISO 1
and part
the mos|
valid Int

ISO 763
and ligh
only.

ISO 763
hicles W

ISO 104

2:
side intelligent power switch

pe

of ISO 10483 specifies the minimum requirements for 12 V._and 24 V body system low-si(

relays, etc.).

'mative references

wing standards contain provisions which, ‘through reference in this text, constitute provision
0483. At the time of publication, theteditions indicated were valid. All standards are subjec
es to agreements based on this part of ISO 10483 are encouraged to investigate the possibilit
t recent editions of the standafds indicated below. Members of IEC and ISO maintain registers
prnational Standards.

7-1:1990, Road vehicleés — Electrical disturbance by conduction and coupling — Part 1. Pa
commercial vehicles with nominal 12 V supply voltage — Electrical transient conduction along
7-2:1990, Read vehicles — Electrical disturbance by conduction and coupling — Part 2: Co

ith nomipal 24 V' supply voltage — Electrical transient conduction along supply lines only.

R3-1:.1993, Road vehicles — Intelligent power switches — Part 1: High-side intelligent powe

le intelligent

Wwitches (LSIPS). These switches are intended primarily for-automotive applications (for exafnple, lamps,

5 of this part
to revision,

vy of applying
of currently

ssenger cars
supply lines

mmercial ve-

- switch.

3 Definitions

For the purposes of this part of ISO 10483, the following definitions apply.

3.1 int

elligent power switch (IPS): Single solid-state on/off switch with

— self-protection;

— functional status information;

— posit

ive logic level input.
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3.2
IPS is betwe

2:1996(E)

en ground and the load, and with

— self protection and automatic recovery;

— functiona

| status information;

— positive logic level input.

3.21

3.2.2 regul
control supp

3.3 control

3.4 nominal current, [ ,: Current which produces a voltage drop of 0,5V (0,5 V) acrosg{the load pin
ground pin, 4

NOTE1 Th

voltage drop Vi

3.5 maxim
temperature,

3.6 maxim

and at maxin

3.7 overcu
to a current-|

3.8 on resi

3.9 maxim
destroy the

with the inp}

3.10 control breakdown voltage, Vi;gz: Maximum continuous control supply voltage which does not des

switch over

3.11 suppl
status outpu

3.12 open
tween 10 %

3.13 overld

Bted control supply LSIPS{LSIPS-RITtStPS Where the comtrot Suppty pit 15 CONMeTet 10 4 3
Y .

supply voltage, V_: Voltage which supplies the control part of the LSIPS.

t 85 °C case temperature and at a load supply voltage of 13 V (26 V).

b nominal current is defined only for a consistent comparison between devices_from different sources. In
ill depend on the application.

um continuous current, [ ,.: Maximum current which does not activate self-protection at 85
a load supply voltage of 13 V (26 V) and at the nominal voltage of the control supply.

um control current, I,,; Maximum control current oyerthe full range of temperature and
hum continuous current, ...

rrent, /,,: Minimum value of load current which causes the LSIPS to change from its normal
imited mode of operation.

lstance, R,,: Resistance of the device at*Reminal current conditions.
um continuous voltage, V. ,c.: Maxithum continuous supply voltage at the load pin which d
switch over the total range of temperature in free air conditions [ISO 10483-1:1993, definit
t pin grounded, and over the.total range of control supply voltage.

he total range of temperature in free air conditions and in an input and load condition.

y quiescent current, [ : Total supply current (to the ground pin) when the load is short-circu
is an open ¢ircuit and the input is grounded.

Joad condition: Condition when the load current is less than the threshold current, 1, whig
of thesnominal current and 5 mA.

© SO

low-side intelligent power switch (LSIPS): Single solid-state on/off switch where the switching part of the

battery-connected LSIPS (LSIPS-B): LSIPS where the control supply pin is connected to the load supply.

eparate

and the

use the

°C case

oltage,

function

oes not

on 3.3]

troy the

ted, the

h is be-

yad condition: Condition when the switch is in a self-protected state.

3.14 thermal protection: Ability of the LSIPS to protect itself against over-temperature by switching off the load

current.

3.15
fied in 6.1.2

3.16

which can be driven without a freewheel diode.

specified in 6.1.2 which can be driven without a freewheel diode.

inductive load at nominal current, L : Maximum inductance in series with a nominal resistance speci-

inductive load at maximum current, L, : Maximum inductance in series with the minimum resistance

3.17 propagation delay time for the open load, 7,,: Time between the falling edge of the input signal and rising

edge of the s

tatus signal in the case of a permanent open load.
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3.18 propagation delay time for overload, 7,,,: Time between the falling edge of the input signal and rising
edge of the status signal in the case of an overload.

3.19 nominal load pin clamping voltage, V, . : Voltage measured at the load pin after switching off its nominal
current, 1., in an inductive load, defined in 3.15.

3.20 load pin clamping threshold voltage, V,;: Load pin voltage at which the LSIPS sinks 1 % of the nominal
current or 5 mA, whichever is greater.

4 Functioning

4.1 Oyerview
The LSIPS has two main functions:
a) the $witching function;

b) the ¢vercurrent protection of the switch and an indication with a single statusihit’ information of|the state of
the Ipad and of the switch.

The swifch may internally clamp over voltages resulting from switching of<an inductive load. Clamp capabilities
shall be ppecified by semiconductor manufacturers.

A LSIPSlis a five-pin component as shown in figure 1a) and 1b).
4.1.1 Hattery connected control supply LSIPS-B

See figufe 1 a).

4.1.2 HRegulated control supply LSIPS-R

See figufe 1b).

Control Load
N I
——={load }+— Load supply | Load | supply
supply
Control
supply Load
Load

Input ———=

Inpyt ———
LSIPS-R
LSIPS-B

Status ——
Statup =<

mmm Ground

= Ground
a) Battery connected control supply LSIPS-B b) Regulated control supply LSIPS-R

Figure 1 — Control supply
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42

Input f

unctionality

© ISO

A logic level “0"” on the input ensures that the switch is in the off state, except during clamping, and a logic level
“1" on the input ensures that the switch is in the on state, except in overload conditions. When the input is not
connected, the switch shall be in the off state.

4.3 Status functionality

4.3.1 Gene

i t1 t tho laaic | I A it inAdi ; : w.
When the inpe-ts—at e-logicleve . ho status hit indicates with a lr\glr\ level “Q".

ral requirements

— open circ

— overload.

Otherwise th

A logic level |"1" of the status output corresponds to a high impedance between status'output and groy
a logic level 10" of the status output corresponds to a low impedance between statiis’ output and ground
4.3.2 Status strategy

4.3.2.1 Open load condition

The open loa
exceeding t,

The status si

4.3.2.2 Ove

An overload

4.3.2.3 Disq

4.3.2.3.1

With externa
to differentia

In this case 4
43.23.2 In

If a feature i

With external components

it of the load;

e status bit is at logic level “1".

i condition is indicated by a logic “0" on the status pin‘ifithe open load condition is present fo
(1 ms < <10 ms). (See 4.3.3)

gnal will return to logic “1" if the open load condition disappears for a time exceeding 4.
rload condition
ondition is indicated by a logic “"0" or_the status pin as soon as the LSIPS is in a self-protectg

trimination between overload and open load

components it is possible to use the output of the status pin in conjunction with other infg
e between opendead and overload.

o and ., are’of the same order of magnitude.

ternally.

nd, and

ratme

d state.

rmation

should

5 dmplemented within the device in order to distinguish between overload and open load, it

be by means

L . £
Ul art hicicastc Ul ‘pol'

In this case t,, shall exceed 1,4,

4.3.3 Description of status information

See figure 2.
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Input
Time|
Load B
current, /
Time)
t<ty t<t
Status
Time)
t t t pol
a) Open load
Input
Time
Overload
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Time)
fpnv(
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U uveTioau

Figure 2 — Status information
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4.4 Overcurrent

,,,,, 1 1. o . “r o~ . e S em e PRSI P | -~ N .

The overcurrent is the current level where a protection of the LSIPS by current li

The current depends on the load and for that reason the graph in figure 3 defines this value as a function of the
type of load, where the overcurrent is in the unshaded part of the curve.

EXAMPLES

A LSIPS, the minimum current limitation shall exceed 30 A for response time problem

A

— For a d.c. pnotor requiring a 20 A LSIPS, the minimum current limitation shall exceed 40
sponse (k £ 2).

=S

fo ensure(surge re-

An implicatiop of the concept of overcurrent is that, when the device is switching the load mgdels defined in

5.3, the outpyt will not operate in a chopping mode, and the status pin will not indicate an ovéHoad.

4 — /0v>k)(/nom

0 6 10 20 30 fogm A

Figure 3 — Overcurrent

4.5 Failurd mode

In the case of disconnectién-cf the load supply pin, or the input pin, the device shall turn off.

In the case of disconnection of the ground pin, the semiconductor manufacturer shall specify the behaviouf of the
LSIPS.

5 Electricalspeecifications
5.1 Supply voltage range

5.1.1 For LSIPS-B

See table 1.
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Tabie 1 — Supply voitage range for LSIPS-B
Voltage
range Justification Comments
v

> 50(75) Spurious spikes (see 1SO 7637-1 and ISO 7637-2) I::ZSLSIPS should be capable of being protected by external de-
30 to 50 . .
i~ . ooy | Spurious spikes
(40 to 75)

30 to 40 . . . ) .
(40 to 661 Clamped load dump Protection of the switch takes priority over functionality

U7

22 to 3P Spurious spikes Operation ensured in a degraded mode (on registar|ce)

16 to 2p . ) . L
32 10 4h) Jump start or regulator degraded Operation to nominal design specification
10,6 to |6 . - . . . LN

Normal operation condition Operation to nominal design specification

(20 to 3p)
8to 105 - . - . \) L :
(12 to 2b) Alternator degraded Operation ensured in a degraded mode (on resistarjce)

(66:0018) Starting phase gasoline engine Operation ensured jri\a-degraded mode (on resistarjce)

0 to 6 Starting phase diesel engine Capablllty to beé switched off and to stay in off statp when the
(0 to 6 input goes Jow

Neaatide Negative peaks (see ISO 7637-1 and 1SO 7637-2) or in- | The LSIPS(should be capable of being protected by external de-

9 verted battery vices

5.1.2 FHor LSIPS-R

5.1.2.1 | Load supply voltage range
See table 2.
Table 2.— Load supply voltage range for LSIPS-R
Voltage
range Justification Comments
\Y
> 50(7h) Spurious spikes{8ee”1SO 7637-1 and ISO 7637-2) ;h:arI;SIPS should be capable of being protected by external
30to 40 . )
(40 to 15) Spurious_Spikes ' . |
Protection of the switch takes priority over functionality

300 40 Clampéd load dump
(40 to 40)

22 to 40, Spurious spikes

16 to 22
(32 to 40) Jump start or regulator degraded
10,5t0 16 . "
(20 to 32) Normal operation condition R,, varies with control voltage
810 10,5
(12 1o 20) Alternator degraded

6to8 . . .

610 12) Starting phase gasoline engine

0to6 . . . R,, varies with control voltage. Capability to be switched off and
(0 to 6) Starting phase diesel engine to stay in off state when the input goes low
Negative Negative peaks (see ISO 7637-1 and ISO 7637-2) or in- | The LSIPS should be capable of being protected by external de-

g verted battery vices



https://standardsiso.com/api/?name=bc63755917b000c8788230bd46a2c0e7

ISO 10483-2:1996(E)

5.1.2.2 Control supply voltage range

See table 3.

Table 3 — Control supply voltage range for LSIPS-R

© SO

Cont
ontrol voltage Condition
range
45V 10 16V Qperatlon to nominal specifica-
tion
Regulated control supply Capability to be switched off
Oto45V and to stay in off state when the
input goes low. I, < 50 pA

5.1.3 Nomipal load pin clamping voltage

The clampingd voltage of the load pin shall exceed 40 V for 12 V applications and excegd 60 V for 24 V appli

5.1.4 Load [pin clamping threshold voltage

The load pin [clamping threshold shall exceed 22 V (40 V).

5.2 Case femperature

The LSIPS shall be fully functional in the temperature range of

—40°C { 1,5 < 126 °C

case

but some pafameters may vary, as for instance the switching current or the on resistance.

5.3 Input pharacteristics

The temperature range shall be as in 5.2.

5.3.1 Triggpring levels

The triggering levels shall be as.intable 4.

Table 4 — Triggering levels

Values in volts

cations.

. A Voltage
Triggering level i
min. max.
V,_ 0.8 —
VI+ - 2
Hysteresis
0,5 e
(Vr +) - (Vr ')
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5.3.2 Pull-down input impedance

The pul

l-down input impedance shall be between 10 kQ and 50 kQ.

5.4 Status output characteristics

The status output type shall be an open drain or an open collector, and shall show the following characteristics
with the temperature range as specified in 5.2:

a) maximum output voltage of 0,4 V at logic level "0” and a sink current of 1,5 mA,;

b) min

55 S

The sufg

mum clamp voltage of 5,5 V at a status leakage current below 0,1 mA.

upply quiescent current,

voltage|and shall be measured at a case temperature of (23 + 5) °C.

56 S

The sw

witching characteristics

tching characteristics at normal and short-circuit operation shall be‘as ‘given in table 5, when

specified in 6.4.

Table 5 — Switching«characteristics

di//dt in LSIPS
Switching Normal operation Short-ci_rcuit
mode operation
Alus Alus
Switching an <05 <1
Switching off <3 <3

5.7 Variation of R_, versus voltages

5.7.1

Variation of ®%, for LSIPS connected to the battery (control pin)

The varjation of\the on resistance shall meet the specification of figure 4 referring to measuremen

current

5.7.2

with @rresistive load, and at a case temperature of 85 °C.

Variation-of R versus control supply voltage for LSIPS.R
(o]

ply quiescent current shall be below 50 pA at 13 V (26 V) load supply voltage afndynominal gontrol supply

measured as

s at nominal

R,, shall not exceed the value specified in 3.7 at control supply voltage between 4,5V and 16 V.
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=
>
!
ES
Es
x G
£2 2
15
1
12 V nominal
0 voltage appli
6 8 10,5 16 22
24 V nominal
0 I I I I I voltage appli
(6) (12) (20) (32) (40)

5.8 Packaging (five pins)

5.8.1 Packa

If TO 220 or ]

5.8.2 Packa

If TO 220 or |

ge 1

ge 2

Table 6 — Packaging

Contrdl and Load supply voltage

Figure 4 — Variation of R, for LSIPS connhected to battery

[O 218 packages are used/ the pin allocation shall be as in table 6.

'O 218 ground case packages are used, the pin allocation shall be as in table 6.

© SO

upply
ation

supply
ation

10

Pin allocation of
Pin number
Package 1 Package 2
1 Input
2 Status
3 Load Ground
4 Control supply
5 Ground Load
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6 Test methods

6.1 Load models

ISO 10483-2:1996(E)

The purpose of these load models is to test switching behaviour (dI/ds, thermal behaviour, etc.). The values
specified refer to an ambient temperature of (23 + 5) °C.

6.1.1 Bulb model

See figure 5 and table 7.

R, R,

Figure 5 — Bulb model

Table 7 — Bulb model characteristics

Bulb power. Resistance Capacitance
R, R, c

W Q Q uFM
55/65 0,17 2,3 33 000
(70/75) (0,6) (9) (5 200)
21 0,6 6,2 3 200
(1,9 (27) (1 000)

5 2,4 27 400

(10) (110) (250)

1) The equivalent series resistance of the capacitor

shall be less than 10 mQ.

1
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6.1.2 Inductive load model

See figure 6 and table 8.

R L
Figure 6 — Inductive load model

Table 8 — Inductive load model

RV L

Test Q

at 13 Vo

rom (26 Vilom) To be specified by fhe
semiconductor manufacturer

at l'nax 13 V/[max

(26 Vi)
1) Iom and I, are expressed in amperes.

6.1.3 Short;circuit model

The short-cirduit model shall consist of a resistor smaller than 10~0Q.

6.2 Supply

characteristics

6.2.1 Load supply characteristics

The load supf

ly characteristics shall be as givep-invfigure 7.

C = 100 000 uF with an equivalent series resistance < 10 mQ

G is the power supply generator with a current of min. 50 A, and an internal impedance of

<1 mQ for

f< 100 Hz;

< 10 mQ for 100 Hz < f< 1 kHz.

12

Figure 7 — Load supply characteristics

© SO
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6.2.2 Control supply characteristics

The control supply characteristics shall be as given in figure 8.

ISO 10483-2:1996(E)

O

G is the power supply generator with a current of min. 1 A, and an internal impedapce-of
5 mK for f= 100 Hz;
50 mQ for f=1 kHz.

Figure 8 — Control supply characteristics

6.3 Short-circuit test
After the short-circuit test, LSIPS tested shall remain within its specifications.

6.3.1 [Test circuits

The cirpuit for LSIPS-B shall be as in figure 9a) and for LSIPS-R as in figure 9b).

13
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< 5mQ

5 pH
(<10 mQ) (10 pH)
[ YY)
| I— |
9 Short-circuit
] model
Load Confrol
supply supply ]
input
P
ower LSIPS-B
supply
Status
=mm Ground
a) LSIPS-B
<5mQ 5uH
(<10 mQ) (10 pH)

_(:LNW\

Load

b)

LSIPS-R

Figure 9 — Short-circuit test

Short-circuit
model
Control supply
Load
supply
Load
Input —
Power
supply LSIPS-R
Status
Ground

© |SO
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6.3.2 Test conditions

The test conditions shall be as follows:
— load supply voltage: 13 V (26 V);

— load supply: as in 6.2;

— minimum test duration: 1 min;

— temperature: ambient temperature of (23 + 5) °C at free air condition;

— control supply voltage: 5 V for LSIPS-R and 13 V (26 V) for LSIPS-B.
The shprt-circuit can occur before or after switching on.
6.4 Switching test

The deyice tested shall remain within its specification after the following tests.

The highest value of dI/dt measured shall be taken into consideration at the switching test during norrnal operation,
see 6.4.2.

6.4.1 [Switching test circuits

The cirguit for LSIPS-B shall be as in figure 10a) and for LSIPS-Ras in figure 10b).

15
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< 5mQ

5 pH
(<10 mQ) (10 pH)
/YY)
| I—
|f3:|
o
3
Contral
supply
Input
Power LSIPS-B
supply
Status -
= \Ground
a) LSIPS-B
<5mQ S pH
(<10mQ) (10 pH)

n
o
-

Control supply

Load
supply
Input
Power
supply LSIPS-R
Status -
mmm Ground
b) LSIPS-R

Figure 10 — Switching test circuit

© SO
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6.4.2 Switching test conditions during normal operation

The switching test conditions during normal operation shall be as follows:

— load supply: 13V (26 V);
— load supply conditions: as in 6.2;

— load model: bulb model or resistance R = 13V/I ., (26 V/I

nom);

— temperature: ambient temperature of (23 + 5) °C at free air condition.

ISO 10483-2:1996(E)

6.4.3 [Switching test conditions during a short-circuit

The switching test conditions during a short-circuit shall be as follows:
— load supply: 13V (26 V);

— load supply conditions: as in 6.2;

— load model: short-circuit model as in 6.1.3;

— tenperature: ambient temperature of (23 + 5) °C at free air condition.

6.4.4 [Switching test conditions with inductive load

The switching test conditions with inductive load shall be as-follows:
— load supply: 13V (26 V);

— load supply conditions: as in 6.2;

— load model: inductive load model as in 6.4:2;

— temperature: f,¢, = 85 °C.

6.4.4.1| Test at nominal current

— Frequency: 1 Hz;

— "0On" time t,,: (LIRX5) £ 10 %;

— durgtion: 1T min

6.4.4.2| Test.at maximum current

— Frequency: 1 Hz:

— "On" time t,,: (L/R x 5) £ 10 %;

— duration: 1T min

6.5 Determination of the maximum continuous current

The determination of the maximum continuous current shall be carried out at the following measuring conditions:

— load supply voltage: 13V (26 V),

— load supply conditions: as in 6.2;

17
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— control supply characteristic: 5 V for LSIPS-R and 13 V (26 V) for LSIPS-B:

— heat sink temperature: adjusted to maintain ., = 85 °C.

To maintain equilibrium the current is slowly increased to the point where the thermal protection operates. The
procedure is then repeated at a point just below the protection threshold, and the current and voltage drop are
measured.

The current measured is the maximum continuous current.

6.6 Determination of the nominal current

The determingtion of the nominal current shall be carried out at the following measuring conditions:

— load supply voltage: 13 V (26 V);

— load supply conditions: as in 6.2;

— heat sink t¢gmperature: adjusted to maintain 7, = 85 °C.

The current sHall be adjusted to cause a voltage drop of 0,5 V measured across the $witch.

The then measured current is the nominal current.

6.7 Measunement of the status propagation delay time

The measurenmpent shall be carried out as shown in figure 11, and at-the following measuring conditions:
— load supply| voltage: 13 V (26 V),

— load supply| conditions: as in 6.2;

— test circuitg: as in 6.7.1 and 6.7.2.

18
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Input voltage, V

0.8
0 Time
>
[
s
n ’
°
>
v
m
n
0.8
0 fpol or #h0u Time

Figure 11 — Propagation delay time measurement

19
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6.7.1 Status test circuit for open load

The test circuit shall be as in figure 12a) or 12b) as appropriate.
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Figure 12 — Status test circuit
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6.7.2 Status test circuit for overioad

The test circuit shall be as in figure 13a) or 13b) as appropriate.
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Figure 13 — Status test circuit
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