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OVERVIEW

1. LV 124: COVERS TESTS FOR ELECTRIC AND ELECTRONIC COMPONENTS FOR USE IN MOTOR VEHICLES WITH A 12 V ELECTRIC SYSTEM

2. LV 148: COVERS TESTS FOR ELECTRIC AND ELECTRONIC COMPONENTS IN MOTOR VEHICLES WITH A 48V ELECTRICAL SYSTEM
3. LV124VS.LV 148

4. WKS INFORMATIK SOLUTIONS FOR ELECTRICAL TESTS

REFERENCES
«  VOLKSWAGEN 80000 - ELEKTRISCHE UND ELEKTRONISCHE KOMPONENTEN IN KRAFTFAHRZEUGEN BIS 3,5 T - 12V-BORDNETZ - ANFORDERUNGEN UND PRUFUNGEN - JAN. 2021

«  VOLKSWAGEN 82148 - ELEKTRISCHE UND ELEKTRONISCHE KOMPONENTEN IN KRAFTFAHRZEUGEN - 48V-BORDNETZ - ANFORDERUNGEN UND PRUFUNGEN - SEP. 2011
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VOLTAGES AND CURRENTS TIMES/DURATIONS
VN NOMINAL VOLTAGE TR RISE TIME (E.G., OF A VOLTAGE CURVE)
VBMIN LOWER OPERATING VOLTAGE LIMIT TF FALL TIME (E.G., OF A VOLTAGE CURVE)
B OPERATING VOLTAGE
VBMAX UPPER OPERATING VOLTAGE LIMIT TEMPERATURES
VMAX MAXIMUM VOLTAGE THAT MAY OCCUR DURING A TEST TMIN MINIMUM OPERATING TEMPERATURE
VMIN MINIMUM VOLTAGE THAT MAY OCCUR DURING A TEST TRT ROOM TEMPERATURE
PP PEAK-PEAK VOLTAGE TMAX MAXIMUM OPERATING TEMPERATURE
VEFF RMS VALUE OF A VOLTAGE TTEST TEST TEMPERATURE
VTEST TEST VOLTAGE
Encoding | Vemn | Vema: | Description
I NOMINAL CURRENT a 6V| 16 V|For functions that must retain their performance during
starting of the engine
GND DEVICE GROUND b 8V|[ 16 V|For functions that do not have to retain their performance
during starting of the engine
VA, VT, VS, VR VOLTAGE LEVEL OF THE START VOLTAGE PULSE
This encoding must only be used if the component cannot
be classified in the encoding a, c or d.
c 9| 16 V|For functions that must retain their performance
when the engine is not running
d 9.8V|[ 16 V|For functions that must retain their performance
b ‘when the engine is running
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LV 148

»  KLA4OISTHEPLUS OF THE 48 V SUPPLY.
»  KL41ISTHE GROUND OF THE 48 V SUPPLY.
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U48min,uniimited
U48min, low imited
U48stoprotect
U48pp

U48rms

U48max

U48min

U48test

U12test

U24test

TERMS

A, B, C, DINDIAGRAMS FUNCTIONAL STATUS A, B, C,D

BN12 12V-ON BOARD SUPPLY

BN24 24V-0N BOARD SUPPLY

BN48 48V-ON BOARD SUPPLY

GND GROUND - MASSE BN12/BN24 (KL 31)

GND48 GROUND 48 V - MASSE BN48 (KL 41)

N.C. NOT CONNECTED

PTB PHYSIKALISCH-TECHNISCHE BUNDESANSTALT

RMS ROOT MEAN SQUARE
Shortcut Terms LV 148
U48r,dyn Lower voltage limit of the dynamic overvoltage range
U48r Lower voltage limit of the 2 V tolerance to the dynamic overvoltage range
U48manx high.limited Max. voltage of the upper operating range with functional restriction
U48max unlimited ~ Max. voltage of the operating range without functional restriction
U48n BN48- neminal voltage

Min. voltage of the operating range without functional restriction
Min. voltage of the lower operating range with functional restriction
Accumulator protected voltage

Peak - peak- voltage

Effektive value of a voltage

Maximum voltage that may occur during a test

Minimum voltage that may occur duning a test

BN48- test voltage

BN12- test voltage

BN24- test voltage

TIMES/DURATIONS
TR RISE TIME (E.G., OF A VOLTAGE CURVE)
TF FALL TIME (E.G., OF A VOLTAGE CURVE)
TTEST TEST TIME
TEMPERATURES
TMIN MINIMUM OPERATING TEMPERATURE
TRT ROOM TEMPERATURE
TMAX MAXIMUM OPERATING TEMPERATURE
TTEST TEST TEMPERATURE
Overvoltage
Value
60V Limited Operation

58V
54V
52V

36V
24V
20V

14V
28V

Limited Operation

Undervoltage

60V - U4Sshprotecl
—— 58V - Uy,

—— 54V - U4Smax.high‘limited
52V - Usgmax unlimited

48V - U,

36V - Usgmin,uniimited

— 24V - U48min,low,|imilﬁd

P




LV124 VS.LV 148

LV 124 LV 148

FREQUENCIES +1% +1%
TEMPERATURES +2°C +2°C
HUMIDITY +5% +5%
TIMES/DURATIONS +5%; 0% +5%; 0%
VOLTAGES +2% +0.5%
CURRENTS +2% +2%
ROOM TEMPERATURE TRT=23°C+5°C TRT=23°C5°C
HUMIDITY HREL = 25% T0 75% RELATIVE 25%(+5%BIS0 %)
HUMIDITY 0
75% (-5 %BIS 0 %)
TEST TEMPERATURE TTEST=TRT TTEST=TRT
OPERATING VOLTAGE VB=14V U48MAX
(FOR TEST)
SOURCE IMPEDANCE RI E.G.RI= 100 M2 (E6) 10 MOHM = Rl = 100 MOHM
Rl <30 M2/ 100 MQ (E15)
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LV 124
FUNCTIONAL STATUS A

THE DUT MUST FULFILL ALL FUNCTIONS DURING AND AFTER EXPOSURE TO THE TEST PARAMETERS.
FUNCTIONAL STATUS B

THE DUT MUST FULFILL ALL FUNCTIONS DURING EXPOSURE TO THE TEST PARAMETERS; HOWEVER, ONE
OR MORE FUNCTIONS CAN LIE OUTSIDE THE SPECIFIED TOLERANCE. AFTER EXPOSURE TO THE TEST
PARAMETERS, THE DUT MUST AUTOMATICALLY ACHIEVE FUNCTIONAL STATUS A AGAIN.
FUNCTIONAL STATUS C

THE DUT DOES NOT FULFILL ONE OR MORE FUNCTIONS DURING EXPOSURE TO THE TEST PARAMETERS.
AFTER EXPOSURE TO THE TEST PARAMETERS, THE DUT MUST AUTOMATICALLY ACHIEVE FUNCTIONAL
STATUS A AGAIN. UNDEFINED FUNCTIONS ARE NOT PERMISSIBLE AT ANY TIME.

FUNCTIONAL STATUS D

THE DUT DOES NOT FULFILL ONE OR MORE FUNCTIONS DURING EXPOSURE TO THE TEST PARAMETERS.
AFTER EXPOSURE TO THE TEST PARAMETERS, THE DUT MUST ACHIEVE FUNCTIONAL STATUS A AGAIN
BY MEANS OF A TERMINAL CHANGEOVER, A RESET, OR A SIMPLE INTERVENTION (E.G., REPLACEMENT
OF A DEFECTIVE FUSE). UNDEFINED FUNCTIONS ARE NOT PERMISSIBLE AT ANY TIME.

FUNCTIONAL STATUS E

THE DUT DOES NOT FULFILL ONE OR MORE FUNCTIONS DURING EXPOSURE TO THE TEST PARAMETERS
AND MUST BE REPAIRED OR REPLACED AFTER EXPOSURE TO THE TEST PARAMETERS.

THE DEVICE UNDER TEST (DUT) MUST COMPLY WITH THE REQUIREMENTS FOR NONFLAMMABILITY AS
PER UL94-V0.

LV124 VS.LV 148

LV 148
FUNCTIONAL STATUS A

THE DUT MUST FULFILL ALL FUNCTIONS DURING AND AFTER EXPOSURE TO THE TEST PARAMETERS.
FUNCTIONAL STATUS B

THE DUT MUST FULFILL ALL FUNCTIONS DURING EXPOSURE TO THE TEST PARAMETERS; HOWEVER, ONE
OR MORE FUNCTIONS CAN LIE OUTSIDE THE SPECIFIED TOLERANCE. AFTER EXPOSURE TO THE TEST
PARAMETERS, THE DUT MUST AUTOMATICALLY ACHIEVE FUNCTIONAL STATUS A AGAIN.
FUNCTIONAL STATUS C

THE DUT DOES NOT FULFILL ONE OR MORE FUNCTIONS DURING EXPOSURE TO THE TEST PARAMETERS.
AFTER EXPOSURE TO THE TEST PARAMETERS, THE DUT MUST AUTOMATICALLY ACHIEVE FUNCTIONAL
STATUS A OR B AGAIN. UNDEFINED FUNCTIONS ARE NOT PERMISSIBLE AT ANY TIME.

FUNCTIONAL STATUS D

THE DUT DOES NOT FULFILL ONE OR MORE FUNCTIONS DURING EXPOSURE TO THE TEST PARAMETERS.
AFTER EXPOSURE TO THE TEST PARAMETERS, THE DUT MUST ACHIEVE FUNCTIONAL STATUS A AGAIN
BY MEANS OF A TERMINAL CHANGEOVER, A RESET, OR A SIMPLE INTERVENTION (E.G., REPLACEMENT
OF A DEFECTIVE FUSE). UNDEFINED FUNCTIONS ARE NOT PERMISSIBLE AT ANY TIME.

FUNCTIONAL STATUS E

THE DUT DOES NOT FULFILL ONE OR MORE FUNCTIONS DURING EXPOSURE TO THE TEST PARAMETERS
AND MUST BE REPAIRED OR REPLACED AFTER EXPOSURE TO THE TEST PARAMETERS.

THE DEVICE UNDER TEST (DUT) MUST COMPLY WITH THE REQUIREMENTS FOR NONFLAMMABILITY AS
PER UL94-V0.

AN ELECTRICAL TEST BEGINS WHEN THE DUT IS COMPLETELY STARTED UP AND IS IN FUNCTIONAL STATUS A.
ASET OF SENSITIVE PARAMETERS, SO-CALLED KEY PARAMETERS, E.G. CLOSED-CIRCUIT CURRENT CONSUMPTION, OPERATING CURRENTS, OUTPUT VOLTAGES, CONTACT RESISTANCES, INPUT IMPEDANCES, SIGNAL RATES (RISE/FALL TIMES), AND BUS SPECIFICATIONS, MUST BE DEFINED IN
THE COMPONENT PERFORMANCE SPECIFICATION OR IN AGREEMENT WITH THE PURCHASER. THE KEY PARAMETERS TO BE MONITORED MUST BE RECORDED DURING EACH TEST.

BEFORE AND AFTER EACH TEST, THE DUTS MUST BE SUBJECTED TO A PARAMETER TEST (SMALL): THE KEY PARAMETERS MUST BE
MEASURED AND THE FUNCTIONAL BEHAVIOR OF THE COMPONENTS MUST BE EXAMINED AT TRT AND VB
BEFORE AND AFTER EACH TEST, THE DUTS MUST BE SUBJECTED TO A PARAMETER TEST (SMALL): THE KEY PARAMETERS MUST BE

BEFORE THE FIRST AND AFTER THE LAST ELECTRICAL TEST, THE PARAMETER TEST (LARGE): THE KEY PARAMETERS MUST BE MEASURED AND THE FUNCTIONAL BEHAVIOR OF THE COMPONENTS MUST BE EXAMINED AT TRT AND U8

MEASURED AND THE FUNCTIONAL BEHAVIOR OF THE COMPONENTS MUST BE MEASURED AT TEMPERATURES TMAX, TRT, AND TMIN, IN
EACH CASE AT VOLTAGES VBMIN, VB, AND VBMAX.
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OPERATING MODE I - DUT NOT ELECTRICALLY CONNECTED

OPERATING MODE 1.A
THE DUT IS NOT ELECTRICALLY CONNECTED, WITHOUT PLUG AND HARNESS.
ANY PRESENT COOLANT CIRCUIT IS NOT FILLED, AND THE CONNECTIONS ARE SEALED.

OPERATING MODE 1.8
THE DUT IS NOT ELECTRICALLY CONNECTED, BUT WITH CONNECTED PLUGS AND HARNESS.
ANY PRESENT COOLANT CIRCUIT IS FILLED, AND THE COOLANT HOSES ARE CONNECTED.

OPERATING MODE 1 - DUT ELECTRICALLY CONNECTED

OPERATING MODE I1.A

THE DUT MUST BE OPERATED WITHOUT OPERATING LOAD.

ANY PRESENT COOLANT CIRCUIT MUST BE FILLED, AND THE COOLANT HOSES MUST BE
CONNECTED. IF NECESSARY, THE FLOW RATE AND TEMPERATURE OF THE COOLING MEDIUM
MUST BE SET - AS SPECIFIED IN THE COMPONENT PERFORMANCE SPECIFICATION.

OPERATING MODE I1.B
THE DUT MUST BE OPERATED WITH MINIMAL OPERATING LOAD.
THEDUT MUST BE OPERATED IN A WAY THAT MINIMAL SELF-HEATING OCCURS (E.G., BY

REDUCING A CONTINUOUS OUTPUT POWER OR BY INFREQUENT ACTIVATION OF EXTERNAL LOADS).

ANY PRESENT COOLANT CIRCUIT MUST BE FILLED, AND THE COOLANT HOSES MUST BE
CONNECTED. IF NECESSARY, THE FLOW RATE AND TEMPERATURE OF THE COOLING MEDIUM
MUST BE SET - AS SPECIFIED IN THE COMPONENT PERFORMANCE SPECIFICATION.

OPERATING MODE 11.C

THEDUT MUST BE OPERATED AT MAXIMUM LOAD (POWER USER, BUT NO MISUSE).

THEDUT MUST BE OPERATED IN A WAY THAT MAXIMUM SELF-HEATING OCCURS (E.G., BY
MEANS OF A REALISTIC MAXIMIZATION OF A CONTINUOUS OUTPUT PERFORMANCE OR FREQUENT
ACTIVATION OF EXTERNAL LOADS).

ANY PRESENT COOLANT CIRCUIT MUST BE FILLED, AND THE COOLANT HOSES MUST BE
CONNECTED. IF NECESSARY, THE FLOW RATE AND TEMPERATURE OF THE COOLING MEDIUM
MUST BE SET - AS SPECIFIED IN THE COMPONENT PERFORMANCE SPECIFICATION.

LV124 VS.LV 148




LV124 VS.LV 148

E-01LONG-TERM OVERVOLTAGE

E48-01A,B LONG-TERM OVERVOLTAGE

E-02 TRANSIENT OVERVOLTAGE

E48-02 TRANSIENT OVERVOLTAGE

E-03 TRANSIENT UNDERVOLTAGE

E48-03 TRANSIENT UNDERVOLTAGE

E-04 JUMP START

E48-04 JUMP START

E-05L0AD DUMP

E48-05 SUPERIMPOSED ALTERNATING VOLTAGE

E-06 SUPERIMPOSED ALTERNATING VOLTAGE

E48-06A,B,C SLOW DECREASE AND INCREASE OF THE SUPPLY VOLTAGE

E-07 SLOW DECREASE AND INCREASE OF THE SUPPLY VOLTAGE

E48-07 SLOW DECREASE, QUICK INCREASE OF THE SUPPLY VOLTAGE

E-08 SLOW DECREASE, QUICK INCREASE OF THE SUPPLY VOLTAGE E48-08 RESET BEHAVIOR
E-09 RESET BEHAVIOR E48-9 SHORT INTERRUPTIONS
E-10 SHORT INTERRUPTIONS E48-10 START PULSES
E-11START PULSES E48-11 MASSEVERLUST BN48

E-12 VOLTAGE CURVE WITH ELECTRIC SYSTEM CONTROL

E48-12 GROUND OFFSET

E-13 PIN INTERRUPTION

E48-13 INTERNAL DIELECTRIC STRENGTH

E-14 CONNECTOR INTERRUPTION E48-14 CLOSED-CIRCUIT CURRENT
E-15 REVERSE POLARITY E48-15 OPERATION IN RANGE WITHOUT FUNCTION LIMITATION
E-16 GROUND OFFSET E48-16 OPERATION IN THE UPPER RANGE WITH FUNCTION LIMITATION

E-17 SHORT CIRCUIT IN SIGNAL CIRCUIT AND LOAD CIRCUITS

E-19 CLOSED-CIRCUIT CURRENT

E-21BACKFEEDS

E48-17 OPERATION IN THE LOWER RANGE WITH FUNCTION LIMITATION

E48-18 OVERVOLTAGE RANGE

E48-19 UNDERVOLTAGE RANGE

E48-20A FAULT CURRENTTEIL 1, TEIL2

E48-21 SHORT CIRCUIT IN SIGNAL CIRCUIT AND LOAD CIRCUITS

E-22 OVERCURRENTS
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LV124 VS.LV 148

EOTLONG-TERM OVERVOLTAGES E48-01A LONG-TERM OVERVOLTAGES
AIM: THE COMPONENT'S RESISTANCE TO LONG-TERM OVERVOLTAGE IS TESTED. A GENERATOR CONTROL FAULT DURING DRIVING OPERATION IS SIMULATED.
DUT operating mode Operating mode ll.c Betriebsart des Priflings Betriebsart Il.a, ll.b und ll.c
WVimax 17 V (+4%, 0%) o Funktionszustand A eingenommen
Vomin 135V 1, 01s
L <10 ms 1 60 mii
5 =10 ms iest min
Ty 60 min Usstes Usssnprotect
Ttest Tmax— 20K Tiest Tinsx - 20 °C
Number of cycles 1 Anzahl der Zyklen 1
Number of DUTs At least 6 Anzahl der Priiflinge 6
l".lll &
a) B
A s b} B
Vimax — 2L .
(S 1 [ !
! % 1 Overvotag
A !
% i i —
1/ I Operaion
Voodl i
i 1
: Usen [ A ! J
W min b [ et |
—b—q—h—t’ 4 -
t
REQUIREMENTS: REQUIREMENTS:
COMPONENTS NECESSARY FOR DRIVING OPERATION: FUNCTIONAL STATUS B COMPONENTS WHICH CONVERT ELECTRICAL ENERGY: FUNCTIONAL STATUS B
FOR ALL OTHER COMPONENTS: FUNCTIONAL STATUS C COMPONENTS NECESSARY FOR DRIVING OPERATION: FUNCTIONAL STATUS B

FOR ALL OTHER COMPONENTS: FUNCTIONAL STATUS C
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LV124 VS.LV 148

AIM: TESTING FOR RECUPERATION COMPONENTS IN THE ELECTRICAL SYSTEM WHERE THE ENERGY CAN NOT BE REMOVED AND THEREFORE IT RESULTS IN A OVER VOLTAGE.

E48-01B LONG-TERM OVERVOLTAGES ON RECUPERATING COMPONENTS

Betriebsart des Priflings Betriebsart ll.c
Tiest Trr
Uy Ulsgmax unsmited
U2 U&Br
Us Usamax high smited
to nach Erreichen der maximalen Riickspeiseleistung
ty nach Unterschreiten von U;
Anzahl der Zyklen 3
Anzahl der Priiflinge 6
U p---- I !
’ =~ -~ |
’ S - ' Statie
' ~ - ' Overvonage
Tea |
’ U
U! """"""" 7777 B e R e R = r-':::.;':"'
] i -
" ! DI;:::::'I
K ! REQUIREMENTS:
! FUNCTIONAL STATUS A.
Uy p——f oo - e it e G I
L b !
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E02 TRANSIENT OVERVOLTAGES

AIM: TRANSIENT OVERVOLTAGES MAY OCCUR IN THE ELECTRIC SYSTEM DUE TO THE SWITCHING OFF OF LOADS AND DUE TO SHORT ACCELERATOR TIP-INS. THESE OVERVOLTAGES ARE SIMULATED BY MEANS OF THIS TEST.

DUT operating mode Operating mode Il.c
Vo 16V
U, TV
Vi 18V (+4%, 0%)
T ms
t 1ms
t 400 ms
[ 600 ms
Number of DUTs Atleast &
Test case 1
TtEt TM
Number of cycles 3
B 2s
Test case 2
Tieet Tin
Number of cycles 3
s 2s
Testcase 3
Thest Tar
Number of cycles 100
B 8s
v
VI\ ax
Vi :
Ve 30
it t t t ity
REQUIREMENTS:
FUNCTIONAL STATUS A
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LV124 VS.LV 148

E48-02 TRANSIENT OVERVOLTAGES

Betriebsart des Priflings Betriebsart Il.c

Uy Ussn

U, ov

Uz Uss,

1 100 ms

t 1ms

t 100 ms

t 1ms

t 600 ms

taa 25s

o 9s

R 10 mO £ R; <100 mQ

Anzahl der Zyklen 1. Kurztest: 3-mal mit tza
2. Dauertest: 1000-mal tz,
Beide Prufungen werden sequenziell durchgefuhrt.

Anzahl der Priflinge 6

A
U,
u; oy |
!
i‘ i
Y ! i ! 4
Y Ty Y ! N b lm
1§
REQUIREMENTS:
FUNCTIONAL STATUS A




E-03A TRANSIENT UNDERVOLTAGE

E48-03 TRANSIENT UNDERVOLTAGES

AIM: TRANSIENT UNDERVOLTAGES IN THE ELECTRIC SYSTEM MAY OCCUR DUE TO SWITCHING ON OF LOADS. THESE UNDERVOLTAGES ARE SIMULATED BY MEANS OF THIS TEST.

LV124 VS.LV 148

Betriebsart des Priflings

Betriebsart ll.c

Betriebsart des Priiflings Betrieb,,.,.
U 10,8V
Upin 9V
t; 1.8 ms
t, 500 ms
i 1,8 ms
ts 1s
Anzahl der Pruflinge 10
Testfall 1
= =
Testfall 2
Teu [Toe

U
Unay

REQUIREMENTS:
FUNCTIONAL STATUS A
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UO Ud-BnI'n.unIimihed
U| Ud-Bnin.bw.\imile
o 60s
tr 1,8 ms
ty 500 ms
te 1.8 ms
ta 500 ms
Anzahl der Zyklen 1
Anzahl der Priflinge 6
B
U T T
i | Limited
. M Operation
! !
U, i i
| |
i l Undervoltage
b BT
t
REQUIREMENTS:
FUNCTIONAL STATUS B



AIM: JUMP STARTING OF THE VEHICLE IS SIMULATED. THE MAXIMUM TEST VOLTAGE RESULTS FROM COMMERCIAL VEHICLE SYSTEMS AND THEIR ELEVATED ELECTRIC SYSTEM VOLTAGES.

E-04 JUMPSTART
U, oV
U, 3V (+0 %, -15 %)
U, 108V
Uy 26 V (+4 %, 0 %)
t, 1s
t, 05s
ty 5s
t, 1s
t; 60s
t <2ms
t <100 ms
u
U,
Uy Joe e T8 PR S-S W SN S ST — - W—
U,
LI

Uy

REQUIREMENTS:

COMPONENTS RELEVANT TO STARTING (E.G., STARTER): FUNCTIONAL STATUS B
SENSORS MUST PROVIDE VALID VALUES DURING THE ENTIRE

ALL OTHER COMPONENTS: FUNCTIONAL STATUS C
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E48-04 JUMPSTART / RECUPERATION

LV 148: LONGER RECUPERATION IS SIMULATED.

Betriebsart des Priiflings Betriebsart Il.c
Uy Udgmaz uniimited
U Ulama igh.imite
60s
1, 100 ms
t; 60 s
t 100 ms
tz 60 s
Anzahl der Zyklen 1
Anzahl der Pruflinge 6
a)A Static
b) B o Cuervoltags
v : |
| i Linted
| | Operation
e ! ' i
! ! !
W 4| bt t: '
REQUIREMENTS:

FOR RECUPERATION AND DRIVING RELEVANT COMPONENTS: FUNCTIONAL STATUS A
ALL OTHER COMPONENTS: FUNCTIONAL STATUS B




LV124 VS.LV 148
E-05 LOAD DUMP

AIM: DUMPING OF AN ELECTRIC LOAD, IN COMBINATION WITH A BATTERY WITH REDUCED BUFFERING ABILITY, RESULTS IN AN ENERGY-RICH OVERVOLTAGE PULSE DUE TO THE GENERATOR CHARACTERISTICS. THIS PULSE IS SIMULATED BY MEANS OF THIS TEST.

Betriebsart des Pruflings Fahren,,.,

Ui 135V

U] 27V (+4 %, 0 %)

R <100 mQ

t =2 ms

t, 300 ms

t <30 ms

Pause zwischen Zyklen 1 min

Anzahl der Zyklen 10

Anzahl der Priflinge mindestens 6
ut

Ui

Urnin

REQUIREMENTS: : .
SAFETY-RELEVANT COMPONENTS: FUNCTIONAL STATUS B
ALL OTHER COMPONENTS: FUNCTIONAL STATUS €
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Betriebsart des Priflings Fahren,,,,
Upae Ugar
R <100 mQ
Wobbelart Dreieck logarithmisch
Anzahl der Zyklen 15
Anzahl der Pruflinge mindestens 6
Testfall 1
Upp 2V (+4 %, 0 %)
Frequenzbereich 15 Hz - 30 kHz
Wobbelperiode t, 2 min
Testfall 2
Uee 3V (+4 %, 0%)
Frequenzbereich 15 Hz - 30 kHz
Wobbelperiode t, 2 min
Testfall 3
Ups 6V (+4 %, 0 %)
Frequenzbereich 15 Hz - 30 kHz
Wobbelperiode t, 2 min
Testfall 4
Upp 1V (+4 %, 0 %)
fur Komponenten mit Ver-
sorgung aus DC/DC-Wand-
ler
Frequenzbereich 30 Hz - 200 kHz
Wobbelperiode t, 10 min
REQUIREMENTS:

TEST CASE 1: FUNCTIONAL STATUS A
TEST CASE 2: FUNCTIONAL STATUS A

TEST CASE 3:

A) COMPONENTS NECESSARY FOR DRIVING OPERATION: FUNCTIONAL STATUS A

B) FOR ALL OTHER COMPONENTS: FUNCTIONAL STATUS B
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E-06 SUPERIMPOSED ALTERNATING VOLTAGE

Ven

LV124 VS.LV 148

E48-05 SUPERIMPOSED ALTERNATING VOLTAGE

AIM: VOLTAGES MAY BE SUPERIMPOSED TO THE ELECTRIC SYSTEM. THE SUPERIMPOSED ALTERNATING VOLTAGE MAY BE APPLIED DURING THE ENTIRE RUNNING TIME OF THE ENGINE..

Betriebsart des Priflings

Betriebsart Il.c

Ri

Ri = 60 mQ

Usgtest

Uataimin,uniimited

thest

30 min

f

F1: 15 Hz bis 30 kHz
F2: 30 kHz bis 200 kHz

Wobble-Periode

2 min

Wobble-Art

Dreieck logarithmisch

Uaspn

fur F1: 6 V (Einzustellen vor Anschluss an Priifling)
fur F2: 2 V (Einzustellen vor Anschluss an Prufling)

Anzahl der Pruflinge

6

Betriebsart des Priflings Betriebsart Il.c
R R; = 60 mQ
Ulam U‘Bmax,url.m\ad
tieet 30 min

f

F1: 15 Hz bis 30 kHz
F2: 30 kHz bis 200 kHz

Wobble-Periode 2min
‘Wobble-Art Dreieck logarithmisch
Usago, far F1: 6 V (Einzustellen vor Anschluss an Prufling)

far F2: 2 V (Einzustellen vor Anschluss an Prufling)

Anzahl der Pruflinge

6

REQUIREMENTS:

ALL COMPONENTS: FUNCTIONAL STATUS A

ML

pERl

V
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E48-06A SLOW DECREASE AND INCREASE OF THE SUPPLY VOLTAGE (WITHOUT ENERG

STORAGE )
AIM: THE SLOW DECREASE AND INCREASE OF THE SUPPLY VOLTAGE IS SIMULATED AS IT OCCURS DURING THE SLOW DESCHARGING AND CHARGING PROCEDURE OF THE VEHICLE BATTERY.

Operating mode ll.aand Il.c

E-07 SLOW DECREASE AND INCREASE OF THE SUPPLY VOLTAGE

DUT operating mode Betfriebsart des Priflings Prifling befindet sich zu Beginn der Prifung im

Must be performed for all relevant statuses of

Funktionszustand A.

the voltage supply terminals (e.g., T.15, T.30, Uy Ussmexuniimied
T.87) and their combinations. Spannungsgradient + 2 Vimin
Start voltage Vamae (+4%, 0%) " 0
Voltage change speed 0,5 V/min (+10%., -10%) 1 stimin undimited
Us Vemin U, ov

t

Holding time at V4 until event memory has been
completely read out

Minimum voltage

ov

Uz

Vamin

Holding time at V until event memory has been

1

Solange bis Fehlerspeicher vollstandig ausgelesen
wurde

Anzahl der Zyklen

1 Zyklus im Betriebsart Il.c
1 Zyklus im Befriebsart Il.a

tz
Final voltage ?ﬂ?ﬁ%_’%ﬁ)om Anzahl der Priflinge 6
Per relevant terminal status and their
combinations:
Number of cycies 1 cycle with operating mode Il.a
1 cycle with operating mode Il.c d B A oparton
Number of DUTs At least 6 + e
Us | Y
| I
! !
[ [
! !
! I
| I
Ui i f
1 - t i
[ V4 — Opersion
Undervaltage
e L U
4—‘1—F -l—!z—b t
REQUIREMENTS:
WITHIN THE DEFINED OPERATING VOLTAGE OF THE COMPONENT: FUNCTIONAL STATUS A REQUIREMENTS:

OUTSIDE OF THE DEFINED OPERATING VOLTAGE OF THE COMPONENT: FUNCTIONAL STATUS C
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E48-06B SLOW DECREASE AND INCREASE OF THE SUPPLY VOLTAGE (WITH ENERGY E48-06C SLOW DECREASE AND INCREASE OF THE SUPPLY VOLTAGE (WITH ENERG
STORAGE - PART 1) STORAGE - PART 2)
AIM: CHECKS WILL SLOW THE SUPPLY VOLTAGE DECREASE TO THE ENERGY STORAGE PROTECTION VOLTAGE, FOLLOWED BY AIM: CHECKS THE BEHAVIOR THAT OCCURRS WHEN THE ELELCTRICAL SYSTEM IS OPERATED WITHOUT BATTERY, AND THEN A
ENERGY STORAGE DISCONNECTION. DISCHARGED BATTERY IS CONNECTED
Betriebsart des Pruflings Betriebsart Il.a Betriebsart des Pruflings Betriebsart |l.b nach Erreichen der Endspannung
Up Ultgma uniimited U, ov
vl
U1 U&Em,mllnlrad
n [T U Y
m ov Usgpo 6V bei 10 kHz
1 100 ms Uz Usasioprotser
t & min ty 100 ms
t = 60 s (wdhrend dieser Phase wird der Fehler- ty 300 ms
speicher ausgelesen) t = 60 s (wahrend dieser Phase wird der Fehler-
2 8 min ! speicher ausgelesen)
2 60s t 1ms
a 8s [ 14 min
t 60s
13 100 ms
Anzahl der Zyklen 1 Zyklus
Anzahl der Prafiinge P Anzahl der Zyklen 1 Zyklus
Anzahl der Priflinge 3]
A : ! ! =
U : : - [ ' B A Tn. T W T v ]
[ ! f |
u, 1] uy [ e Vi) N N I I
TN B AN =
T N T Ny 'Lh e [ : e
u w Wl N . e
u -
REQUIREMENTS: REQUIREMENTS:
DEPENDS ON VOLTAGE RANGE DEPENDS ON VOLTAGE RANGE
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E08 SLOW DECREASE, QUICK INCREASE OF THE SUPPLY VOLTAGE E48-07 SLOW DECREASE, FAST INCREASE IN THE SUPPLY VOLTAGE

AIM: THIS TEST SIMULATES THE SLOW DECREASE OF THE VEHICLE SYSTEM VOLTAGE TO THE ENERGY STORAGE
PROTECTION VOLTAGE FOLLOWED BY SHUTDOWN TO OV AND THE SUDDEN RECONNECT THE SYSTEM VOLTAGE BY A
CHARGED OR NEW ENERGY STORAGE BATTERY.

AIM: THIS TEST SIMULATES THE SLOW DECREASE OF THE BATTERY VOLTAGE TO 0 V AND THE SUDDEN
REAPPLICATION OF THE BATTERY VOLTAGE, E.G., BY APPLYING A JUMP START SOURCE.

DUT operating mode Operating mode Il.a and Il.c Betriebsart des Priflings Betriebsart Il.a
UD Udsmn unlimited
Must be performed for all relevant statuses of the voltage Us [T—
supply terminals {e.g., T.15, T.30, T.87) and their U U -
combinations. 2 Astoprotect
Start voltage Vamax (+4%, 0%) Us oV
Voltage drop 0,5 Vimin (+10%, -10%) Uy Usgn
Vi VBmin 1u 100 ms
t Holding time at V4 until event memory has been s 8 min
! completely read out ! . .
Holding time at Vamn Until the event memory is completely read out. & 2 60 s (wahrend dieser Phase wird der Fehler-
Minimum voitage oV speicher ausgelesen)
t At least 1 min; however, as long as internal capacity is te 8 min
completely discharged t 60s
Final voltage Vamax (+4%, 0%) e 3s
t =055 300
Number of cycles Per relevant terminal status and their combinations: b s
1 cycle with operating mode ll.a tn 1 ms
1 cycle with operating mode Il.c t 100 ms
Number of DUTs At least 6 Anzahl der Zyklen 1 Zyklus im Belriebsart Il.a
v Anzahl der Priflinge 6
Wama
Static
‘Overvonage
Vamin e Moo, e e e e
A B [+ B A Limited
Operation
ov >
t
REQUIREMENTS:
WITHIN THE DEFINED OPERATING VOLTAGE OF THE COMPONENT: FUNCTIONAL STATUS A REQUIREMENTS:
OUTSIDE OF THE DEFINED OPERATING VOLTAGE OF THE COMPONENT: FUNCTIONAL STATUS C FUNCTIONAL STATUS A
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E09 RESET BEHAVIOR E48-08 RESET BEHAVIOR

AIM: THE RESET BEHAVIOR OF A COMPONENT IN ITS ENVIRONMENT IS SIMULATED AND TESTED. TEST BOUNDARY CONDITIONS (E.G., ASSEMBLY, TERMINAL, SYSTEM) MUST BE DESCRIBED IN DETAIL. DURING OPERATION, AN ARBITRARY SEQUENCE OF REPEATED SWITCHING-ON/OFF
PROCEDURES OCCURS; THIS MUST NOT LEAD TO AN UNDEFINED BEHAVIOR OF THE COMPONENT. THE RESET BEHAVIOR IS REPRESENTED BY A VOLTAGE VARIANCE AND A TIME VARIANCE. TWO DIFFERENT TEST SEQUENCES ARE REQUIRED TO SIMULATE DIFFERENT SWITCH-OFF
TIMES. A COMPONENT MUST ALWAYS UNDERGO BOTH SEQUENCES.

DUT operating mode Operating mode I1.a and Il.c Betriebsart des Pruflings Betriebsart Il.c
U, U §

Must be performed for all relevant statuses of the ° - - - Aema inimtes

voltage supply terminals (e.g., T.15, T.30, T.87) and AU, (Bereich zwischen U, bis Uy 2v

their combinations. u, Ut on mited
Vi Varmin (0%, -4%) —
Vin BV AU (Bereich Ulgmin jow,imitza bis 0 V) 05V
AV (range from Vmax t0 Vi) |05V U, oV
AV; (range from Vy, to 0V 02V - ; - - -
& 2 (range th )] A‘t least =10 s and untl The DUT has relumed o 100% ty mindestens 10 s und bis der Prufling wieder eine

-y 100%-Betriebsfahigkeit erreicht hat

% Sﬁ’glﬁ-,l:“w (all systems rebooted without error). (alle Systeme sind wieder fehlerfrei hochgefahren)
L £10ms 1, Priffablauf 1 5

For each test sequence, per relevant terminal status 1o rraiaba s

and their combinations: t;— Prifablauf 2 100 ms

1 cycle with operating mode Il.a t <100 ms
Number of cycles 1 cycle with operating mode Il.c
Number of DUTs Alleast & Anzahl der Zyklen 1
Test case 1 Anzahl der Priflinge 6
1y [5s
Testcase 2
t [ 100 ms

v A Bl A By A B Cy A (G A (C C; A
. ; . ! ; J :
" . I i 1 i i 1 i
Wina = - - RS - ‘ !# -
1 4 Opesation
v, $au,
avdl L
AT I e e S e | SRR IR S — =
. =
ov

REQUIREMENTS:

FUNCTIONAL STATUS A WHEN VMAX IS REACHED AGAIN.UNDEFINED OPERATING STATUSES MUST NOT OCCUR UNDER ANY CIRCUMSTANCES. ITMUST ~ REQUIREMENTS:

BE VERIFIED AND DOCUMENTED THAT THE SPECIFIED THRESHOLD VOLTAGE LEVEL BEYOND WHICH THE COMPONENT LEAVES FUNCTIONALSTATUSA ~ FUNCTIONAL STATUS: A AT REACHING OF UABMIN,UNLIMITED

FOR THE FIRST TIME IS ADHERED T0. BUPTO 24V, U 48MIN,LOW,LIMITED + REQUIREMENTS LV 124
C BELOW 24 \/ U 48 MIN,LOW, LIMITED
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E10 SHORT INTERRUPTIONS

AIM: THE COMPONENT'S BEHAVIOR AT SHORT INTERRUPTIONS OF DIFFERENT DURATIONS IS SIMULATED.

TEST CASE 1 REPRESENTS INTERRUPTION OF THE SUPPLY VOLTAGE ON THE COMPONENT.
TEST CASE 2 REPRESENTS INTERRUPTION OF THE SUPPLY VOLTAGE IN THE ELECTRIC SYSTEM.
SUCH INTERRUPTIONS CAN OCCUR DUE TO EVENTS SUCH AS CONTACT AND LINE ERRORS OR BOUNCING RELAYS.

Betriebsart des Pruflings Betrieb,,,,

Uo nv

Z1 S1 geschlossen

z2 S1 offen

% =(0.1 x Schrittweite)
M < (0,1 x Schritweite)

Der Schalter S1 ist mit folgen-  [t, Schrittweite
den Sequenzen zu schalten: 10 ps bis 100 ps 0ps

100 ps bis 1 ms 100 ps

1 ms bis 200 ms 1ms

200 ms bis 2 s 100 ms
t, >10s

Das Halten der Pi

ing Uy, MUss mi
«dauern, bis der Priifling und die Peripherie wieder eine
o . P

50 lange

V.. s2 [ butT

ONE REFERENCE MEASUREMENT EACH WITH 100 0
(+5%) AND 10 (+5%) AS A DUT SUBSTITUTE

100 erreicht haben.

Anzahl der Zyklen 1

Anzahl der Priflinge mindestens 6

Testfall 1 S1 geschaltet, S2 statisch offen

Testfall 2 S1 geschaltet, S2 negiert zu S1
s1 =

1

LI, EULE Yy 51
71 et
2
t MUST BE PERFORMED AND DOCUMENTED.
REQUIREMENTS:

FORT1 <100 pS: FUNCTIONAL STATUS A
FORT12100 pS: FUNCTIONAL STATUS C
ITMUST BE DOCUMENTED AS OF WHICH TIME VALUE T1 THE DUT LEAVES FUNCTIONAL STATUS A FOR

THE FIRST TIME.

WWW.WKS-INFORMATIK.DE / 20

LV124 VS.LV 148

E48-09 SHORT INTERRUPTIONS

Betriebsart des Pruflings Betriebsart Il.c
Priifaufbau Prinzipschaltung nach Abbildung 15. Die Bordnetz- E—H—- |
i ist mit der F: i i t H
Der Gesamiwi d R inkl. Leitungsverlegung ist
<100 mO
Im Zustand ,Ein® ist S1 geschlossen und S2 offen
Im Zustand ,Aus" ist S1 offen und S2 geschlossen.
Usgiest Usgn
t Die Versorgungsspannung wird von U in variie-
renden Zeitabschnitten unterbrochen. Folgende Se-
quenz ist dafur einzuhalten
100 ps bis 1 ms 100ps-Schritte
1ms bis 10 ms 1ms-Schritte t
10 ms bis 100 ms 10ms-Schritte
100 ms bis 2 s 100ms-Schritte s
Priifling Ein — Funktion Ein >10s Vl
t Die Pri Usgiese MUSS mil so lange 5
gehalten werden, bis der Prufling wieder eine 100%- foommee 52
Betriebsfahigkeit erreicht hat (alle Systeme sind
wieder fehlerfrei hochgefahren). C')lu"'"‘ BUT
Anzahl der Zyklen 1
Anzahl der Pruflinge 6
GND48
ONE REFERENCE MEASUREMENT EACH WITH 1KQ
[+ 5%) AND 10 0 (= 5%) AS A DUT SUBSTITUTE
MUST BE PERFORMED AND DOCUMENTED.
REQUIREMENTS:
ITMUST BE NOTED, AT WHICH TIME T1 THE DUT TO FUNCTIONAL STATUS A LEAVES THE FIRST TIME. FUNCTIONAL STATUSA: T1 =
100 S

FUNCTIONAL STATUS C:T1> 100 pS



E11 START IMPULSES

AIM: WHEN STARTING THE ENGINE, THE BATTERY VOLTAGE FALLS FOR A SHORT PERIOD TO A LOW VALUE, AND THEN AGAIN TO RISE SLIGHTLY.
THE START PROCESS CAN HAPPEN UNDER DIFFERENT VEHICLE START SITUATIONS: TO COVER BOTH CASES AT COLD START AND WARM START
TWO DIFFERENT TEST CASES ARE REQUIRED. A COMPONENT HAS ALWAYS TO 60 THROUGH BOTH TEST PROCEDURES.

TEST CASE 1-COLD START TEST CASE 2 - HOT START

Parameter Prifimpuls ,normal” Prufimpuls , scharf” Parameter Priifimpuls | Priifimpuls
U, 10V MOV L kurz* lang®
Uy 4.5V (0 %, -4 %) 32V (+02V.0V) U 1.0V
U 45V (0%, -4 %) 50V (0%, -4 %) U, 7.0V (0%, -4 %)
3: g,gvtu%‘-ax) :3\1(0%,4%) U, 8.0V (0%, 4 %)
O G [sims Tms Us 9.0V (0%, 4 %)
M Oms 1@ ms t =1ms
L Oms <1ms t 15ms
1 19 ms 329 ms t, 70 ms
1, [50ms 50 ms % 240 ms
Iy 10s 108
0 100 ms 700 ms b 70 ms
T THz 7 Hz 1y 600 ms
t <1ms
[Parameter [Pritfimpuls ,normal* [Prifimpuls  scharf* ]
|Pause zwischen Zyklen |2s |2s | Parameter Priifimpuls | Priifimpuls
|Anzahl der Zykien |10 |10 | whurz »lang*
B Pause zwischen Zyklen 5s 20s
N Anzahl der Zyklen 10 100
Y b
" fu Us
"
[
. u
Us
U

COMPONENTS RELEVANT FOR STARTING:
TEST CASE 1-COLD START: "NORMAL" TEST PULSE: FUNCTIONAL STATUS A;"SEVERE" TEST PULSE: FUNCTIONAL STATUS B
TEST CASE 2 - HOT START: "LONG" TEST SEQUENCE: FUNCTIONAL STATUS A;"SHORT" TEST SEQUENCE: FUNCTIONAL STATUS A
COMPONENTS NOT RELEVANT TO STARTING:

TEST CASE 1-COLD START: "NORMAL" TEST PULSE: FUNCTIONAL STATUS C;"SEVERE" TEST PULSE: FUNCTIONAL STATUS C
TEST CASE 2 - HOT START: "LONG" TEST SEQUENCE: FUNCTIONAL STATUS A;"SHORT" TEST SEQUENCE: FUNCTIONAL STATUS A
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E48-10 START IMPULSES

AIM: DURING A COLD START (MOTOR START), THE ENERGY STORAGE BATTERY VOLTAGE DECREASES FOR A SHORT, THEN INCREASES AGAIN.
THE WARM START IS NOT CONSIDERED, BECAUSE THE OPERATING RANGE IS MAINTAINED

Betriebsart des Pruflings Fur startrelevante Komponenten:

Betriebsart Il.c

Fur nicht startrelevante Komponenten:

Betriebsart L.b

Prufimpuls a) Startrelevante Komponenten

Kaltstart: Prufimpuls ,normal” und ,scharf”
b) Nicht startrelevante Komponenten

Kaltstart: Prufimpuls ,normal*

Uo Uss, fur Kaltstart normal
40 V fur Kaltstart scharf
Ui Usmin jow mited
b 2s
t 1ms
t 1s
t 1ms
b 2s
Anzahl der Zyklen 10
Anzahl der Priflinge 6
a) A
A b) € A
! T
| 1
b Y 7
| |
. . Limied
I\ / I Operation
v N B
P i ! Srdervats
« she—sie ke *
% L LI
1
REQUIREMENTS:

FUNCTIONAL STATUS: A FOR START RELEVANT COMPONENTS
FUNCTIONAL STATUS: B FOR NOT START RELEVANT COMPONENTS
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E12 VOLTAGE CURVE WITH ELECTRIC SYSTEM CONTROL
AIM: THE BEHAVIOR OF THE ELECTRIC SYSTEM WITH VOLTAGE CONTROLS, E.6., WITH THE USE OF INTELLIGENT GENERATOR CONTROLS OR DC-DC CONVERTER CONTROLS, IS SIMULATED.

Betriebsart des Priflings Fahren,,,,
U 11,8V -4U) (0 %, 4 %)
Unr (16 V- AU) (+4 %, 0 %)
t 2s
t 400 ms
ty 400 ms
Anzahl der Zyklen 10
Anzahl der Pruflinge mindestens 6
Testfall 1
AU Jov
Testfall 2
AU [o7v
Testfall 3
AU [2v
V s
Wi
Vimin
t
REQUIREMENTS:
FUNCTIONAL STATUS A
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E13 PIN INTERRUPTION

LV124 VS. LV 148

©

AIM: THE SUPPLY LINE INTERRUPTION OF INDIVIDUAL PINS IS SIMULATED. THE TEST MUST BE PERFORMED IN TWO DIFFERENT OPERATING STATES. DIFFERENT PULSE FORMS MUST BE USED, BECAUSE THE POSSIBLE INTERRUPTIONS MAY DIFFER GREATLY REGARDING THEIR DURATION (FROM

LOOSE CONTACTS TO PERMANENT INTERRUPTION).

DUT operating mode Operating mode Il.a and Il.c
Must be performed for all relevant statuses of the voltage
supply terminals (e.g., T.15, T.30, T.87) and their
combinations.

Z1 Condition 1: pin connected

72 Condition 2: pin interrupted

t <(0,1*t)

t <(0,1*t)

Number of cycles The following applies to the two test cases and the
relevant terminal status:
3 cycles with operating mode 11.a
3 cycles with operating mode Il.c
Each test must be evaluated separately.

Number of DUTs At least 6

Test case 1
Each pin must be removed for t = 10 s and then replaced
(slow interval).

Test case 2
Burst on each pin in order to simulate a loose contact
(Figure 16)

Number of pulses t; in the 4000

burst

a Burst

4 0,1 ms

tz 1ms

ta 10s

REQUIREMENTS:
FUNCTIONAL STATUS C
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Pin* a
b t3
>l t,
Z1 - —>—t

----

THE COMPONENT IS CONNECTED TO THE VOLTAGE SUPPLY.

THE TEST MUST NOT BE PERFORMED ON THE SUPPLY PINS.THE TEST MUST ALSO BE PERFORMED ON GROUND PINS.
ONE REFERENCE MEASUREMENT EACH WITH 1 KQ (£5%) AND 10 (£5%) AS A DUT SUBSTITUTE

MUST BE PERFORMED AND DOCUMENTED.
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E14 CONNECTOR INTERRUPTION
AIM: THE LINE INTERRUPTION OF CONNECTORS IS SIMULATED

DUT operating mode Operating mode Il.aand Il.c

Number of cycles Each connector must be removed once in both
operating modes.

Number of DUTs At least 6

EACH CONNECTOR MUST BE REMOVED FROM THE DUT FOR 10 S AND THEN REPLACED. IF THE DUT HAS SEVERAL CONNECTORS, EACH CONNECTOR MUST
BE TESTED INDIVIDUALLY. THE TEST SEQUENCE MUST BE VARIABLE. IF THERE ARE SEVERAL CONNECTORS, THEIR COMBINATIONS MUST ALSO BE TESTED.

REQUIREMENTS:
FUNCTIONAL STATUS C
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E15 REVERSE POLARITY ‘

AIM: THE RESISTANCE OF THE DUT AGAINST REVERSE-POLARITY BATTERY CONNECTION DURING JUMP STARTING IS SIMULATED. REVERSE POLARITY CAN OCCUR SEVERAL TIMES AND MUST NOT CAUSE DAMAGE TO THE COMPONENT. REVERSE POLARITY PROTECTION MUST BE ENSURED FOR
ANY VOLTAGES DOWN TO THE MINIMUMTEST VOLTAGE. THE VEHICLE FUSE IS NOT PART OF THE REVERSE POLARITY PROTECTION CONCEPT.

ALL RELEVANT CONNECTIONS OF THE ORIGINAL CIRCUITRY MUST BE TESTED. THE DUT MUST BE ADDRESSED IN THE SAME WAY AS IT IS IN THE VEHICLE
CIRCUIT. THE TEST MUST BE PERFORMED AT VARIOUS VOLTAGES BETWEEN 0 V AND THE MAXIMUM VALUES SPECIFIED BELOW:

TEST CASE 2 - DYNAMIC REVERSE POLARITY
THIS TEST CASE CHECKS THE REVERSE POLARITY OF THE COMPONENT DURING OPERATION IN A
VEHICLE THAT IS NO LONGER CAPABLE OF STARTING.

TEST CASE 1- STATIC REVERSE POLARITY
THIS TEST CASE CHECKS THE ROBUSTNESS OF THE COMPONENT AT VARIOUS REVERSE POLARITYVOLTAGES THAT CAN
ARISE DEPENDING ON THE VEHICLE STATE

Vimax av Vimax 108V
Vi -14,0V Viin 40V
AV -1V Severity 1 Ri<100 mQ
Severity 1 R <100 mQ Severity 2 Ri<30mQ
Severity 2 R <30 mQ 1 603
I 60s
For a component for which the operating voltage is switched off
For a component for which the operating voltage is switched off by a relay in the event of reverse polarity, the following deviating
by a relay in the event of reverse polarity, the following deviating value applies:
value applies: 8ms
ams t <5 min
t =60 s, but at least until the component has reached the same t <10 ms
thermal state as at the beginning of the test 1 =10ms
i <10 ms Number of cycles 3
t <10 ms
Number of cycles 1 Vv
—2
v Vimax |
Vmax 1 - i
ov
Vi j
PPt
1 L
Vanin t
t
REQUIREMENTS:

\WHEN REVERSE POLARITY IS APPLIED, NO SAFETY-RELEVANT FUNCTIONS MUST BE TRIGGERED, E.G., FOR ELECTRIC WINDOW LIFTS, ELECTRIC SUNROOF, STARTER.

FUNCTIONAL STATUS C
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E16 GROUND OFFSET E48-12 GROUND OFFSET

AIM: POTENTIAL DIFFERENCES BETWEEN VARIOUS GROUND CONNECTION LOCATIONS CAN CAUSE SIGNAL DISTORTIONS BETWEEN COMPONENTS AT THESE CONNECTION LOCATIONS. IT MUST BE ENSURED THAT POTENTIAL DIFFERENCES BETWEEN GROUND POINTS UP TO A MAGNITUDEOF 1V
(STATIC) IN THE ELECTRICAL ASSEMBLY DO NOT AFFECT COMPONENT FUNCTIONS.

IF THE DUT HAS SEVERAL VOLTAGE AND GROUND CONNECTIONS FOR THE BN48, THE TEST SHALL BE CARRIED OUT SEPARATELY FOR EACH

IF THE DUT HAS SEVERAL VOLTAGE AND GROUND CONNECTIONS, THE TEST MUST BE PERFORMED
CONNECTION POINT. IN GENERAL, A MASS OFFSET OF == 1.0 VIS TO BE PROVIDED IN THE INTERFACE DIMENSIONING BETWEEN TWO COMPONENTS.

INDIVIDUALLY FOR EACH CONNECTION POINT.

Betriebsart des Priiflings Betrieb,., Betriebsart des Priflings Betriebsart Il.c
Dauer der Priifung z60s Usgeu Uste
U v Uy 10V
y — Anzahl der Zyklen beide Schaltpositionen
Anzahl Zyklen beide Schaltposmonen Anzahl der Priflinge mindestens 6
Anzahl der Priflinge mindestens 6
Ug © Ug_[)smst
| Bus |
DUT Signal ECU
/. .
é lun
KI.31o
JGNDA.&
REQUIREMENTS: REQUIREMENTS:
FUNCTIONAL STATUS A FUNCTIONAL STATUS: A
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E17 SHORT CIRCUIT IN SIGNAL CIRCUIT AND LOAD CIRCUITS E48-21 SHORT CIRCUIT IN SIGNAL CIRCUIT AND LOAD CIRCUITS
AIM: SHORT CIRCUITS ON ALL DEVICE INPUTS AND OUTPUTS AND IN THE LOAD CIRCUIT ARE SIMULATED. ALL INPUTS AND OUTPUTS AIM: SHORT CIRCUITS ARE TESTED AT ALL BN48 DEVICE INPUTS AND OUTPUTS AS WELL AS IN THE BNAS LOAD CIRCUIT. THERE IS NO TEST AGAINST
MUST BE SHORT-CIRCUIT-PROOF T0 +VB AND GND (FOR ACTIVATED AND NON-ACTIVATED OUTPUTS WITH AND WITHOUT VOLTAGE THE POSSIBLY EXISTING BN12 / BN24 PART. ALL BN48 INPUTS AND OUTPUTS MUST BE SHORT-CIRCUIT-PROOF AGAINST THE TEST VOLTAGE AND
SUPPLY AND WITH AND WITHOUT GROUND CONNECTION). THE COMPONENT MUST ABLE TO WITHSTAND A PERMANENT SHORT GAD48. THE FOLLOWING TESTS SHALL BE CARRIED OUT:
CIRCUIT. « WITH ACTIVATED AND NOT ACTIVATED OUTPUTS
« INTHE ABSENCE OF POWER SUPPLY
IF THE VOLTAGE SUPPLY/GROUND SUPPLY IS PROVIDED VIA SEVERAL PINS, COMBINATIONS MUST ALSO * IFTHEMASS IS MISSING — —
_ _ etriebsart des Proflings etriebsart Il.c
BE TAKEN INTO ACCOUNT. [OUT operating mode [ Gperating mode e ST T S o Dauer der Prafung 5::.‘51‘3‘&5‘&‘3;“ Pins einzeln fur 60 s jeweils auf Praf-
Test voltages 322:%:; VBmax Prifspannung Usmax uniimited UNG U tgmin nimied
Testcase 1 Each pin alternately to Vg and GND with voltage supply Prafaufbau Das verwendete Netzteil zur Prifung muss die von der Kompo-
and ‘Ml_h ground connection _ nente zu erwartenden Kurzschlussstrome liefern kénnen.
Testcase 2 SEEEEE’-I‘ pglnad““enr;a‘;[ gll‘r?dvg;l::de;;? without voltage Anzahl der Zyklen Jeder Pin einmal gegen die Prufspannung und einmal gegen
Test case 3 Each pin altemately to Vs and GND with voltage supply GND48
and without glound connection Anzahl der F'vmlinge 6
TEsT SETUP Number of DUTs Al least 6
THE POWER SUPPLY UNIT USED FOR THE TEST MUST BE ABLE TO SUPPLY THE SHORT-CIRCUIT CURRENTS TEST SETUP
T BE EXPECTED BY THE COMPONENT. IF THIS IS NOT POSSIBLE, BUFFERING OF THE POWER SUPPLY
UNIT BY MEANS OF A CAR BATTERY IS PERMISSIBLE (VBMAX IS THE MAXIMUM na o e y =
CHARGING VOLTAGE IN THIS CASE). l

S
il

Ve o I:l -y . PWR
l|/ PWR
|
T

- E * ‘ ‘GND48
G A | i — l
T31 II GNDJ. GND. Legende
s L Last
E Eingang
£ Loag A gy
E Input PWR48  Ausgang Ug/KI 40
A Output GND48 Eingangs/Ausgang K141
REQUIREMENTS: BAD Inpooutput 31 Us  BN4D Versorgung des DUT
FOR INPUTS AND OUTPUTS: RECORD AND EVALUATE THE CURVE OF THE SHORT-CIRCUIT CURRENT OVER TIME.
FOR INPUTS AND OUTPUTS (E AND AJ: FUNCTIONAL STATUS € REQUIREMENTS:
FOR LOOPED-THROUGH SUPPLY VOLTAGES (PWR): FUNCTIONAL STATUS D FOR INPUTS AND OUTPUTS (E AND AJ: FUNCTION G
FOR DEVICE GROUND (GND): FUNCTIONAL STATUS E FOR SUPPLY VOLTAGES (PWR48): FUNCTIONALSTATE D

FOR DEVICE GROUND (GND48): FUNCTIONAL STATE E
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E18 INSULATION RESISTANCE ‘

AIM: THE INSULATION RESISTANCE BETWEEN PARTS WITHOUT GALVANIC CONNECTION IS DETERMINED. ONLY THE GALVANICALLY ISOLATED PINS THAT ARE CONNECTED IN THE VEHICLE AND THAT REQUIRED ISOLATION PROPERTIES FOR THEIR FUNCTION ARE EXAMINED.

DUT operating mode Operating mode La
Test voltage 500V DC
Test duration 60s
Test points Application of the test voltage
- To terminals without galvanic connection.
- Between connection pins and conducting FOR PREPARATION, THE DUTS MUST UNDERGO THE "DAMP HEAT, CYCLIC" TEST, WHICH MUST BE
housing without galvanic connection. AGREED UPON WITH THE PURCHASER. BEFORE THE MEASUREMENT, THE DUTS MUST BE ALLOWED
- Between connection pins and an electrode TODRY FOR 30 MINUTES.
around the housing if the housing is non-
conducting.
— To further test points coordinated with the
appropriate department.
Number of cycles 1 cycle must be performed, in which each of the
points defined above must be tested at least once.
Number of DUTs At least 6
REQUIREMENTS:

THE INSULATION RESISTANCE MUST BE AT LEAST 10 M.
AFTER THE TEST, FUNCTIONAL STATUS A MUST BE VERIFIED.
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E19 CLOSED-CIRCUIT CURRENT

Betriebsart des Priflings

Ruhezustand/Parken,,,

E48-14 CLOSED-CIRCUIT CURRENT
AIM: THE CLOSED-CIRCUIT CURRENT CONSUMPTION MUST BE DETERMINED.
FOR COMPONENTS WITH AN AFTER-RUN FUNCTION (E.6., FAN), THE CLOSED-CIRCUIT CURRENT

CONSUMPTION MUST BE DETERMINED AFTER THIS FUNCTION HAS ENDED.
THE COMPONENT MUST BE MEASURED WITH THE ASSOCIATED PERIPHERY AND CIRCUITRY.

LV124 VS.LV 148

Prufspannung 12,5V (+4 %, 0 %)
Anzahl Zyklen 1
Anzanl der Prufiinge mindestens 6 Befriebsart des Pruflings Betriebsart Il.a
t 60 min Usstest Usan
t, 90 min Priufbedingung Temperaturbereich Max. Ruhestrom
ty 240 min Trmin bis 40 °C 0,1 mA
U 270 min 40 °C bis Trmax 0.2 mA
ts 360 min .
Anzahl der Priflinge 6
REQUIREMENTS: t

THE CLOSED-CIRCUIT CURRENT CONSUMPTION TARGET FOR ANY DUT MUST BE 0 MA.
FOR DUTS THAT MUST BE OPERATED AFTER T.15 OFF, A CLOSED-CIRCUIT CURRENT EQUIVALENT

(AVERAGE OVER 12 H) OF <0,1 MA CORRESPONDING T0 1,2 MAH (ABOVE +40 °C<0,2 MA)
APPLIES IN THE IDLE PHASE. THIS MUST BE COMPLIED WITH UNDER ANY CONCEIVABLE AT-REST

REQUIREMENTS:

CONDITIONS OF THE VEHICLE AND AT ANY 12 H PERIOD. OTHERWISE, RELEASE BY THE DEPARTMENT
RESPONSIBLE FOR CLOSED-CIRCUIT CURRENT MANAGEMENT IS REQUIRED.
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E20 DIELECTRIC STRENGTH
AIM: THE DIELECTRIC STRENGTH BETWEEN PARTS OF THE DUT THAT ARE GALVANICALLY ISOLATED FROM EACH OTHER, E.G., CONNECTOR PINS, RELAYS, WINDINGS, OR LINES, IS SIMULATED. THE TEST MUST BE PERFORMED ON COMPONENTS THAT CONTAIN OR CONTROL INDUCTIVE PARTS.

FOR PREPARATION, THE DUTS MUST UNDERGO THE "DAMP HEAT, CYCLIC" TEST. BEFORE THE
MEASUREMENT, THE DUTS MUST BE ALLOWED TO DRY FOR 30 MINUTES.

DUT operating mode Operating mode Il.a

Test voltage Ves 500 WV AC, 50 Hz, sinusoidal
Test duration 60s

Test points Application of the test voltage

- To terminals without galvanic connection.

- Between connection pins and conducting
housing without galvanic connection.

- Between connection pins and an electrode
around the housing if the housing is non-
conducting.

- Tofurther test points coordinated with the
appropriate department.

Number of cycles 1 cycle must be performed, in which each of the
points defined above must be tested at least once.
Number of DUTs At least 6
REQUIREMENTS:
FUNCTIONAL STATUS C

DIELECTRIC BREAKDOWNS AND ELECTRIC ARCS ARE NOT PERMISSIBLE.
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©
E21BACKFEEDS ‘

AIM: THE BEHAVIOR OF THE DUT ON T.15 AND ALL OTHER LINES THAT CAN BE USED AS WAKE-UP LINES IN THE ELECTRIC SYSTEM IS SIMULATED. THIS TEST MUST BE PERFORMED FOR ALL COMPONENTS CONNECTED TO T.15 AND/OR OTHER "WAKEABLE" LINES.

THE DUT MUST BE CONNECTED ACCORDING TO THE CIRCUITRY IN THE VEHICLE (INCLUDING SENSORS,
ACTUATORS, ETC.) AND OPERATED IN NORMAL OPERATION. THE VOLTAGE CURVE AT THE TERMINAL TO
BE TESTED MUST BE MEASURED DURING SWITCH-OFF OF THE TERMINAL. THE TERMINAL MUST BE
SWITCHED OFF, E.G., BY MEANS OF A RELAY OR A SWITCH (ROPEN_SWITCH—>co). OTHER POSSIBLE
VOLTAGE SOURCES SUCH AS T.30 MUST NOT BE INTERRUPTED OR SWITCHED OFF DURING THE TEST (IN
ACCORDANCE WITH THE BEHAVIOR IN THE VEHICLE). OTHER RESISTORS ON THE TERMINAL TO BE TESTED
ARE NOT PERMITTED FOR THIS TEST.

THE VOLTAGE CURVE AT THE TERMINAL TO BE TESTED MUST BE EXAMINED WITH AN EXTERNAL
RESISTANCE OF =10 MQ (E.G., 0SCILLOSCOPE) TO T.31.

Betriebsart des Priiflings Betrieb, ., KI .30 Kl_aﬂ DL'T

[T Ugner - 0,2V

Priiftemperaturen T Ty und T

Testfall 1 e & & K

R nicht vorhanden 51

S1 offen

82 geschlossen <=> DUT

Testfall 2 R

R 210 kQ

$1 offen

82 offen

Anzahl der Pruflinge mindestens 6 Kl.31 - & _____...--E‘_ KL.31 DUT
52

REQUIREMENTS:

BACKFEED TO THE TERMINAL TO BE TESTED IS PERMISSIBLE ONLY UP TO A MAXIMUM LEVEL OF 1V.
THIS VOLTAGE RANGE MUST BE ACHIEVED WITHIN T = 20 MS AFTER CUTOFF.

THE VOLTAGE ON THE UNCONNECTED TERMINAL TO BE TESTED MUST DROP BELOW A VOLTAGE OF 1V
WITHIN T = 20 MS FROM THE TIME OF THE SWITCH-OFF.

THE VOLTAGE CURVE OVER TIME MUST CONTINUOUSLY FALL. A DISCONTINUITY OF THE CURVE DUE TO
POSITIVE PULSES IS NOT PERMITTED.
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E22 OVERCURRENTS

LV124 VS. LV 148

AIM: THE OVERCURRENT PROTECTION OF MECHANICAL SWITCHES, ELECTRONIC OUTPUTS AND CONTACTS IS TESTED. HIGHER CURRENTS THAN IN THE NORMAL LOAD CASE (E.G., MAXIMUM BLOCKING CURRENT IBLOCK OF A MOTOR) MUST ALSO BE CONSIDERED.

REQUIREMENTS:

DUT operating mode

Operating mode Il.c

Temperature

TM

Test conditions for electronic
outputs

The output must withstand at least the triple value
of the nominal load without damage.

Load duration 30 min
Test conditions for switched For components with Iy <10 A-
outputs hewt=3 X Iy
For components with In >10 A:
hest = 2 % Iy, but at least 30 A and at most
150 A
For components with lyjaex >3 X hy:
hest = lblock
Under load, switch "OFF," "ON," and "OFF" again
once.
Load duration 10 min
Each contact must be tested individually in the case
of multiple-contact relays and multiple-contact
switches.
Number of DUTs At least 6

FUNCTIONAL STATUS A FOR MECHANICAL COMPONENTS WITHOUT FUSE. IF FUSE ELEMENTS ARE

AVAILABLE IN THE LOAD CIRCUIT, THESE MAY BE TRIGGERED.

FUNCTIONAL STATUS C FOR ELECTRONIC OUTPUTS WITH OVERLOAD DETECTION (CURRENT, VOLTAGE,

TEMPERATURE).
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E48-11 MASS LOSS ON BN48

AIM: THE TEST SIMULATES A MASS LOSS OF A BN48 COMPONENT WHICH IS EXCLUSIVELY SUPPLIED BY BN48 AND HAS INTERFACES T0 BN12 / BN24 COMPONENTS (EG CAN / LIN / FLEXRAY BUS OR OTHER ANALOG OR DIGITAL SIGNAL LINES). IT MUST BE ENSURED THAT THE MASS LOSS OF
THE BNA8 COMPONENT DOES NOT INTERFERE WITH THE OTHER BN 12 / BN24 COMMUNICATION USERS (EG DUE TO EXCESSIVE VOLTAGES OR POLARITY REVERSAL). FURTHERMORE, IT MUST BE ENSURED THAT THE MASS LOSS DOES NOT HAVE ANY DESTRUCTIVE EFFECT ON ANY COMPONENT.

Uisgtest

I

TB2
Betriebsart des Prifings Befriebsart Il.c s2asy ]
tiest siehe Prifungen Ustont Uszest
Usstest Uszn
test Ta - 20 °C
Anzahl der Zykien je Prifung | 1 = Bus —
[ Anzahl der Prifiinge 6 Signal
]
51\
TEST CASE 2 L
TEST CASE 1 GND48
$1CLOSED.
$1CLOSED
© 0L0SED $2 CLOSED.
ALL COMPONENTS DUT / TB1 / TB2 WORK WITHOUT ERRORS. AS‘II-IiSEgI\PnEPI‘?PDENTS DUT/TB1/TBZ WORK WITHOUT ERRORS.
S2IS OPENED. THE TEST TAKES 30 MINUTES AFTER OPENING S1.
REQUIREMENTS:
REQUIREMENTS: INTB1 AND TB2, NO VOLTAGES MAY EXCEED THE DEFINED INTERFACE VOLTAGES AND NO CURRENTS ABOVE THE DEFINED INTERFACE CURRENT MAY

THERE MUST BE ERRORS IN TB1 AND TB2:

- TB1: BUS COMMUNICATION WITH TB2 IS INTERRUPTED
- TB2: BUS COMMUNICATION INTERRUPTED WITH TB1

- TB2: SIGNAL LINES INTERRUPTED

NO ERROR IN DUT - FUNCTIONAL STATE A.
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OCCUR. THIS APPLIES TO ALL BUS AND SIGNAL LINES.

BUS COMMUNICATION: THE BUS COMMUNICATION BETWEEN TB1 AND TB2 WORKS ERROR-FREE - NO ERROR IN THE ERROR MEMORY.
SIGNAL LINE:

CASE DISTINCTION

A) DUT READS THIS LINE, THATIS, TB11S THE TRANSMITTER.

REQUIREMENT: NO ERROR ENTRY IN TB1 AND TB2.

B) DUT IS THE TRANSMITTER.

REQUIREMENT: INCORRECT ENTRY IN TB1 AND TB2 DUE TO LOSS OF THE SIGNAL.



E48-13 INTERNAL DIELECTRIC STRENGTH

AIM: THE STATIONARY INTERNAL VOLTAGE STRENGTH BETWEEN BN48 PINS AND BN12 / BN24 PINS IS DETERMINED IF BOTH VOLTAGES ARE USED IN ONE COMPONENT.

LV124 VS.LV 148

Betriebsart des Proflings Betriebsart l.a

Usstest U4ﬂshp|m

tiest 60 min

Frel 50 %

Tiest 35°C

Prifpunkte Anlegen der Prifspannung zwischen

—  beiden Versorgungsanschliissen
- weiteren, mit der jeweiligen Fachabteilung abgestimm-
ten, Prufpunkten

siehe Abbildung 19

Anzahl der Zyklen

1

Anzahl der Priiflinge

6

REQUIREMENTS:

THE RESISTANCE RESULTING FROM THE REQUIRED VOLTAGE STRENGTH MUST BE AT LEAST 1 MQ. PROOF THAT NO DAMAGE TO THE TEST
SPECIMEN HAS OCCURRED IS TO BE PROVIDED.

AFTER THE TEST, THE FUNCTIONAL STATE A IS TO BE VERIFIED.

n.c.

WWW.WKS-INFORMATIK.DE / 34

BN12 DUT BN48|

GND GND48 n.c.




AIM: THE OPERATING BEHAVIOR AT THE RANGE LIMITS IS CHECKED.

Betriebsart des Priflings Betriebsart Il.c
Uy Usgn

U| UA&nin‘unIimibed
Uz Uigmas unsmited

to 100 ms

ty 1ms

1 1s

t, 1s

ts 10s

te 1s

s 100 ms

Tiest Tmexs Trr und T
Anzahl der Zyklen 10

Anzahl der Priflinge 6

REQUIREMENTS:
FUNCTIONAL STATE A

WWW.WKS-INFORMATIK.DE / 35

LV124 VS.LV 148

E48-15 OPERATION IN THE RANGE WITHOUT FUNCTION RESTRICTION

Eaatic
Cwanpollaos
R A SRS U R
U-J' """"""" | """ |' """"" o
Us T T TEm—
\_
|
l
L] L . O L I I oo b
i



AIM: THE OPERATING BEHAVIOR WITH CHANGE AND AT THE RANGE LIMITS IS CHECKED.

Betriebsart des Priiflings Betriebsart Il.c
Uo Usgn

U, Uanmax,ruq.,nmuu

U, Ul unkimited

Us Uigmase urmates + 1V
to 100 ms

ty 4s

t, 10s

ty 2s

tz 10s

te 2s

13 10s

ta 2s

ts 100 ms

Tiest Tinaxe Tar und Trin
Anzahl der Zyklen 10

Anzahl der Priflinge B

REQUIREMENTS:
SEE ILLUSTRATION.

NO ERROR IS STORED IN THE ERROR MEMORY.
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E48-16 OPERATION IN THE UPPER RANGE WITH FUNCTION LIMITATION

U1 1 [ e T | Y [ n """'T"""["
Uy [+emeeees e
o
L'I2 R —— i i f S IR —
[
Uy = VT -""""_JI_:-"_'JI_-_"- '"_'JI:""'"""""""
A B A
L




AIM: THE OPERATING BEHAVIOR WITH CHANGE AND AT THE RANGE LIMITS IS CHECKED.

Betriebsart des Pruflings Betriebsart Il.c
Us Uagn

UI Uﬂ.ﬁmin.bw.l\milad

UZ Ud.ﬂmin,unlimrmd

Us Uagmin jowimited + 1V
to 100 ms

tn 2s

t 10s

t4 4s

t 10s

te 2s

ta 10s

te 2s

1, 100 ms

Trest Tmax Trr und Trin
Anzahl der Zyklen 10

Anzahl der Priflinge 6

REQUIREMENTS:
SEE ILLUSTRATION.

NO ERROR IS STORED IN THE ERROR MEMORY.
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E48-17 OPERATION IN THE LOWER RANGE WITH FUNCTION LIMITATION

B B
B CI I BN A A B

Lirrubesd
Ooalabom

Undenmitage



LV124 VS.LV 148

E48-18 OVERVOLTAGE RANGE
AIM: THE TEST IS TO SHOW THE LOAD CUT-OFF DURING STORAGE CHARGING AND CHECK THE CHANGES OF THE OPERATING BEHAVIOR INTO THE OVERVOLTAGE RANGE.

Betriebsart des Priflings Betriebsart Il.c

Uy Usgn A B

U, User T

U, Usgmax unimites + 1V

ty 100 ms Uy oo I

t i0ms ks (.

Iy 1s Uz _____ ] N

tn 1s |

ts 10s |

te 1ms [~ ""’H"

ts 2s g | .

. ;. BN
I, 105 T T T
t 2s ! ! P

s 105 PR PN
ts 100 ms hasssnsasseanasnsnadus nsnanssdansasname
Tiest Trmaxe Tar und Tmi

Anzahl der Zyklen 10

Anzahl der Priflinge 6 L
REQUIREMENTS:

SEE ILLUSTRATION.
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E48-19 UNDERVOLTAGE RANGE
AIM: THE CHANGES OF THE OPERATING BEHAVIOR DOWN TO THE UNDERVOLTAGE RANGE ARE CHECKED.

Betriebsart des Priiflings Betriebsart Il.c
Uy Usgn I
U Viasoproee A B C B C B A B
Uz Ussmin sowimites + 6 V - - ot
4 100ms | | Creermiage
ty 1s I
t s B TTTTYTUTTTTTH T - ™7 T
t 10 ms Limited
t; 10s Opaabon
te 1s
ty 2s
to 1ms
1 5s
tn 10s
ts 2s
ta 10s
ts 100 ms
Teent Trrax: Tar und Ty
Anzahl der Zyklen 10
Anzahl der Priflinge 6
t
REQUIREMENTS:

SEE ILLUSTRATION.
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©
E48-20A FAULT CURRENT ‘

AIMPART 2: THE FAULT CURRENT RESISTANCE OF A COMPONENT WITH CONNECTION TO BOTH WIRING SYSTEMS (BN12 / BN24 AND
BN48] IS CHECKED.

AIMPART 1: THE FAULT CURRENT RESISTANCE OF A COMPONENT WITH CONNECTION TO BOTH WIRING SYSTEMS (BN12 / BN24 AND
BN48) IS CHECKED AND THUS THE IMMUNITY TO INTERFERENCE AGAINST OTHER COMPONENTS.

THE COMPONENT TO BE TESTED (DUT) IS PLACED ON A TEST BENCH AS SHOWN IN THE FIGURE. ALL BN12 / BN24 CONTACTS (SUPPLY AND
COMMUNICATION) ARE INTERCONNECTED (SHORT-CIRCUIT). ALL BN48 CONTACTS (SUPPLY) ARE CONNECTED TO EACH OTHER (SHORT-

THE COMPONENT T0 BE TESTED (DUT) IS CONNECTED TO A TEST STAND AS SHOWN IN THE FIGURE. SWITCH S11S OPEN (KL 411S
DISCONNECTED). KL40 IS SUPPLIED (THE BEHAVIOR IS TESTED AT TWO DIFFERENT VOLTAGES). THE BN12 / BN24 PART OF THE

COMPONENT IS SUPPLIED. THE CURRENT FLOWING THROUGH THE KL40 OF THE COMPONENT IS TO BE MEASURED.

Betriebsart des Priflings Il.a

Prufaufbau siehe Abbildung 25 Prifaufbau siehe Abbildung 26

Usatest a) Uiy Usatost Usgn
b) Uagsh U BV

U|m 14 V- 12test

t 10 mi Biest 10 min
min

:e‘ = Tiest Tar

= al Anzahl der Zyklen 1
Anzahl der Zyklen 1 -
- Anzahl der Priifinge
Anzahl der Priflinge 6

CIRCUIT). A TEST VOLTAGE FROM UTEST IS APPLIED BETWEEN BN48 AND BN12 / BN24. THE CURRENT, WHICH FLOWS THROUGH THE
COMPONENT, IS TO BE MEASURED.

ol L

Ui Ztésll % DUT l Ustest S1 g s S3

Umes:l LIN @ DUT E lultﬁtest
CAN

52 S4

GND GND48
GND GND48
REQUIREMENTS: REQUIREMENTS:

THE FOLLOWING APPLIES TO THE CURRENT ON THE SUPPLY VOLTAGE KL40: | | | =1pA
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THE FOLLOWING APPLIES TO THE CURRENT BETWEEN BN12 / BN24 AND BN48: | | | =TpA



— FULLY AUTOMATED TESTING SYSTEMS

UPGRADE ANYTIME!

Lvi24 Lv148

Stand

FULLY AUTOMATED TESTING

8 POWER PINS / 30A 24 POWER PINS / 30A « 48 POWER PINS / 30A « 96 POWER PINS / 30A

14 BUS PINS *  14BUSPINS 14 BUSPINS «  14BUSPINS
8 1000BASE-T1 / GMSL PINS « 8 1000BASE-T1 / GMSL PINS « 81000BASE-T1/ GMSL PINS « 8 1000BASE-T1/ GMSL PINS
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FULLY AUTOMATED APPROACH

HIGHEST QUALITY OF TESTING
-> QUTPUT OF ALL PULSES*
-> COVERS ALL THE NORM TESTS*
->MONITORING FOR ALL INPUTS AND OUTPUTS
-> FULL SUPPORT FOR COMMUNICATION LINES
-> FULL SUPPORT FOR EXTERNAL AND CLIMATIC DEVICES ETC.

FASTEST TESTING TIMES AND LOWEST COSTS
-> ONE SETUP AND STANDARD CONNECTORS
-> GENERIC DESIGN FOR VARIOUS KINDS OF ECU
-> MINIMUM MANPOWER, CAN BE USED OVER NIGHT, WEEKENDS ETC.
-> CHEAPER THAN BUILDING ON YOUR OWN
-> REDUCES TESTING TIMES BY 75%

MAINTAIN SYSTEMS LONG-TERM
-> CONTINUOUS MAINTENANCE
-> REUSE PREVIOUS ECU DEFINITIONS
-> CALIBRATION SERVICE
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1. CONNECT ECU AND

WORKFLOW TOOLCHAIN
2. FULLY AUTOMATED 3. ANALYSIS AND
DEFINE TEST CASES TEST RUN AUTOMATED REPORTING
DEFINE / REACTIVATE ECU TYPE OUTPUT PROFILES

(OPTIONAL) CUSTOMIZE ECU

MONITOR ECU

TEST RUN DEFINITION s
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FEEDBACK @

“WE HAVE REDUCED THE OVERALL TESTING TIME TO A HALF COMPARED T0 THE PREVIOUS MANUAL TESTING AND CURRENTLY SAVE 150.000 EUR
FOR THE LV124 TESTING OF EVERY SEVERAL NEW SOFTWARE RELEASES OF OUR PRODUCT”

- MULTINATIONAL AUTOMOTIVE SUPPLIER

“THE CONCEPT FOR AUTOMATED TESTING OF THE LV124 PROMPTED US TO PURCHASE A TEST SYSTEM. THE TESTS CAN NOW ACTUALLY BE
PERFORMED AND ANALYZED AUTOMATICALLY. THIS SAVES TIME AND RESOURCES. THE SUPPORT IS ALSO IMPECCABLE, AND DOWNTIMES ARE
MINIMIZED THROUGH A FAST RESPONSE TIME.”

- LEADING AUTOMOTIVE LIGHTING SUPPLIER

~ 715% - TEST TIME REDUCTION
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WKS-INFORMATIK.DE
LV124-RTSTAND.COM
RTSTAND.COM

TUBE-ANALYZER.COM

WWW.LINKEDIN.COM/COMPANY /WKS-INFORMATIK-GMBH

WWW.YOUTUBE.COM/USER/WKSINFORMATIKTV

06 @
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KONRAD TECHNOLOGIES INC.

27300 HAGGERTY RD SUITE F-10
FARMINGTON HILLS MI 48331

UNITED STATES

TEL. (248) 489-1200
INFO-USA@KONRAD-TECHNOLOGIES.COM

WKS INFORMATIK GMBH

ULMER STRASSE 8

88212 RAVENSBURG

GERMANY

TEL.+48 751768 792 30
CONTACT@WKS-INFORMATIK.DE

CHROMA ATE INC.

NO.88, WENMAO RD.

GUISHAN DIST., TAOYUAN CITY
333001 TAIWAN
ANDERSONLIN@CHROMA.COM.TW
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