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INTERNATIONAL ISO
ISO 16750-2 STANDARD 16750-2

Road vehicles — Environmental

I S O 7 6 3 7 - 2 conditions and testing for electrical and

electronic equipment —
Part 2:

JASO D001-94 Electrical loads 1SO16750-453-12V.T

SAE J1113-2, 4, 11,12, 13

I1SO16750-44-24V ISO16750-451-24V ISO16750-452-24V

Hith

/\I | \l | / 1:/3_‘;& LV124-E01 LV124-E02 LV124-E03 LV124-E04 LV124-E05 LV124-E07 LV124-E08

4 1

F o) rd F M C 1 2 7 8 LV124-E09-TC1 LV124-E09-TC2 LV124-E10 LV124-E10-N6784A

Nissan 24800 NDS 02, 03, 05, -

07
LV148-E03

LV 124, 148 H

LV123
] L1-E8»TC1 LV148-E08-TC2 ” L48E09

E{m LV148-E06B
-~

LV124-E12-TC1

LV148-E07 LV148-E10
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Static Overvoltage

— o0V
— 54V

— 52V

Limited Operation

UN =12V

Code | Umin

Umax

UN = 24V

48V

16

Code

Umin

Umax

— 36V

16

10

32

Limited Operation

16

16

32

— 24V

Undervoltage

10.5 16 G 22

32

1ISO16750 12V /24V
B

| smgepmiesion

. Lv148

LV 124

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.

LV 148

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.

HV Operating
HV1 1 | HV2 2a | HV 2b
Status
Upper HV circuit
. B3 orB4 220V 410V 430
Limit
Max Voltage
Dynamic B3 +/-250V/ms
Load Dump
Undervoltage B3 <60V | <90v | <150V
v d.ec.
h
220
Steady-state overvoltage,
B3 or B4 funcﬁuynal limitation ¢ RLOM dump
200
B2 Operation with permissible deviations
B1 Unlimited operating ability Masimum voltage
ripple +/- 8V
90
B2 Operation with permissible deviations
L B2 J B3 B3: Functional limitations in functions/components
60 Readiness-for-drivingl  Others not relevant for establishing readiness-for-driving
T B3 Steady-state undervoltage, functional limitations
0
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E-01 Long-term overvoltage

n 3%

Lv148

1S016750

E48-01a,b Long-term overvoltage

4.2 Over Voltage

E-02 Transient overvoltage

E48-02 Transient overvoltage

4.3 Superimposed alternating voltage

E-03 Transient undervoltage

E48-03 Transient undervoltage

4.4 Slow decrease and increase of the supply voltage

E-04 Jump start

E48-04 Jump start

4.5 Discountined in power supply

E-O5 Load dump

E48-05 Superimposed alternating voltage

4.5.1 Momentary drop in power supply

E-06 Superimposed alternating voltage

E48-06a,b,c Slow decrease and increase of the supply voltage

4.5.2 Reset behavior at voltage drop

E-O7 Slow decrease and increase of the supply voltage

E48-07 Slow decrease and increase of the supply voltage

4.5.3 Starting profile

E-08 Slow decrease, quick increase of the supply voltage

E48-08 Reset behavior

4.6 Reverse voltage

E-09 Reset behavior

E48-9 Short interruptions

4.7 Open circuit test

E-10 Short interruptions

E48-10 Start pulses

4.8 Short Circuit protection

E-11 Start pulses

E48-11 Masseverlust BN48

4.9 Withstand Voltage

E-12 Voltage curve with electric system control

E48-12 Ground offset

4,10 Insulation resistance

E-13 Pin interruption

E48-13 Internal dielectric strength

4.11 Electromagnetic compatibility

E-14 Connector interruption

E48-14 Closed-circuit current

E-15 Reverse polarity

E48-15 Operation in range without function limitation

5.6.1 Test pulse 1

E-16 Ground offset

E48-16 Operation in the upper range with function limitation

5.6.2 Test pulses 2a

E-17 Short circuit in signal circuit and load circuits

E48-17 Operation in the lower range with function limitation

5.6.2 Test pulses 2b

E-18 Insulation resistance

E48-18 Overvoltage range

5.6.3 Test pulses 3a/ 3b

E-19 Closed-circuit current

E48-19 Undervoltage range

5.6.4 starting profile

E-20 Dielectric strength

E48-20a Fault current Teil 1, Teil 2

5.6.5 load dump

E-21 Backfeeds

E48-21 Short circuit in signal circuit and load circuits

E-22 Overcurrents

W IE KB/,
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RIZHITE MAHIE

EO1 Long-term overvoltages

SRS

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 Il.c
Vimax 17 V (+4%, 0%)
Vi 135V
t, <10 ms
15 <10 ms
1y 60 min
Thest Tmax— 20K
Number of cycles 1
Number of DUTs At least 6
.U. &
Vn.m‘ - :
Vi

Requirements:

Components necessary for driving operation: Functional status B

For all other components: Functional status C

A\ KEYSIGHT

Betriebsart des Priiflings Betriebsart Il.a, Il.b und Il.c
ig Funktionszustand A eingenommen
tr 0.1s
t 60 min
t 0,15
ts 1s
Usgrest Usgr gy
Thest Tmax - 20 °C
Anzahl der Zyklen 1
Anzahl der Prufiinge 6
!
- .
Ve i
|
........... l
|
|
Ui
f
t
Requirements:

Components which convert electrical energy: Functional status B
Components necessary for driving operation: Functional status B
For all other components: Functional status C

10
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Load dump Scope &
module probes
Main DC Coupling 3 ouT H = DeLéEic
source network P
7 loads
[ ] Ground plane
1 1
Wideband Pulse Pulse
amp generator generator
module 1 module n
ARB/
function Hi-V DC
generator
source

Slow/medium transients

Fast transients
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N6705/N6700C RIS
4i@E. 0-150V, 500W

BV9200 APS/ >kt

v ERHE444 N6705 /N7900 /RP7900

v ATMREEL: (R TEESHIEUEICRIN
1. ScoperrifiestEDl,, 200KSa/s, 18Lk4F, rEitEsArETBIEREFIERAVBESTL,
2. Data LoggeriCR{UED,, 1<iA1000/\HESEIREERFEIPC,
3. 64K mMEZMIENFRIE, SUFABINERT, A, BFESAE,

RP7900 APS, 0-2KW, 5-30KW v SISAPISEORR, FIFEHHTIEDRIFA.
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US min
N6756A 60 V 500W 2.0ms
45 J N7977A 160V 2KW 0.5ms
. RP7983A 2000V 30KW 0.2ms
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Specification

Output ratings
Voltage source:
Current:
Power:

Sink Capability:
Voltage programming &
measurement accuracy’
Current programming &
measurement accuracy’

Programming Speed®

2000.00V 10.0000A | == = ¢ = » w= * * *°
CENCY  EIThEEE v

RP7972A

0Oto 1000V
0to £60 A
20 kw

20 kW

400 ppm + 75 mV

300 ppm + 4 mA

RP7973A

0 to 2000V
Oto£30A
20 kw
20 kW

400 ppm + 150 mV

300 ppm+ 2 mA

Current rise/fall time:

Voltage rise/fall time with no load:

200 ps
100 ps

200 ps
100 ps
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BV9200 ARB |
1. RENEKIZAOLIST

FRR, SR, R, SR, 8, NS glgiiﬁﬂmaiifsxwwo
2. RIS

Al EAERYR RBFYEE HEZRFS
3. SN

Settings

End Frequency: 50

‘ Output 1
I
|

‘) —— coan
e

Trace Configuration

A iR ICRANTIRERBIRIRY, BiEid

Output 1

BVO200S NIRHZSS |, TR Al

LIS AV, 201675008 RE0RZ
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R E R

12V

S min

10ms

Waveform Configuration  pyiit In Waveform

l—IJ e y /"‘-\..‘ -“\.'L -h'\.-h

Sgquare Gaussian Noise

VW | =

Swept Ringing

Waveform Component #1
64K-point Constant Dwell

Trace Configuration Active

Qutput 1
——— CDAb

A\ KEYSIGHT

AN
Trapezoid

.”.
=,

Exponential

Delay

| 10 m" | ;II mS | ' 10 mS

13.9 mS 20.8 mS 27 .1

0S5

Settings
Start Amplitude:

End Amplitude:

Delay:

Pulse Time:

6.9 mS

Volt

volt

Sec

Sec

7.5V

Amplitude

Pulse Time

End Time:

Repeat Count:

2

End Time
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RNEFERE+FT

Ranges...
Trigger
Done | Cancel ARB Run Button ~

Click done to complete component insertion

Ramp Waveform ==

Start Amplitude: —

1 A —

W Dotay: 2
, :
Hatt Rars Time 5

End Time: 0.015
Delay
Repeat Count: (IENIN

75V I'/_ Lrine = 100 ms

Ll Ramp Waveform

ftart Amplitude:
End Amplitude:

‘//_ UE'lpbe"[

-|lrrrr|r|rlrl|ll|ll|ll
'UUUHUJJJ"””””““”“““

0.5 W 1 - 5 oetay: (N
fall - LLES Ramp Time:
e = 15 ms n
: = End Time: - oy
t = 50 = b Ramp Time
rnse Repeat Count:
a0 mS

Sine Waveform

ampiituce: [

Frequency:

- BERNREOBRS BRI Bif, 1E5RK,
=R

- ETERREIHERR, JUERMFENEE
JIIJﬁ@i)S‘ZﬁZ’I‘E*&

<« 4 D > » Sequence Repea Ranges...

[ | Continuous Trigger
Component: 1 Move Left Add Modify Delete  Move Righi Coun ARB Run Button -

Sequence Stats
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LIST%|3R

£
E
o
100
90
g0
Ei
60
H Output List Transient
50
Lo N Construct waveform by steps: (Support up to 512 steps) (§ Preview 1 BOST 71 EOST
30 N Step Voltage (V) Time (s)
20 i 12.0000 1.0000
10 i 11.0000 1.0000
0 12.0000 1.0000
0 20 40 &0 BO 100 120 140 160 180 200 220 240 Z60 ZBO 300 320 340 t
10.0000 1.0000
12.0000 1.0000
9.0000 1.0000
12.0000 1.0000
8.0000 1.0000
12.0000 1.0000
7.0000 1.0000
H16 - fc Add New Step
A B C D H E G |
1 |Output List Waveform
2 |VOLTAGE TIME BOST EQST
3 1z 3 0 a
4 11 1 0 a
5 12 3 0 a
(] 10 1 0 a
7 iz 3 0 a
a8 el 1 0 o
5 iz 3 0 o
10 8 1 0 o
11 iz 3 0 a
12z 7 1 0 a
13 12 3 0 o Insert Cancel
14 6 1 8} o
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R FIIER BTEED . EAANEI

E¥ 3y 100 Vv eed
T ---af e

[ RS R

Tncceted S00m % Yotage ™

Built-In Formula | Imported
S — 8- Imported Waveform

14A Takeon  14A Takeon_ 14 Take_on Name:

B 1) By Number of Poini

739 Take . 739ATake.. 7.39A Take_.

Period:

Vertical Offset:

Repeat Count: -

IBEAIIR

Rename Delete

ARBS NS4,

)

B =)
TR 0 [ 1ommn LSRR 16T08T El =l
&3 £ ‘ BEES =2 B
ﬁﬁl%/ itz [-]1SO 16705- 4.6.4 - Double Exponential of Waveform.csv 2018/8/2 13:52 Microsoft Excel iZ... 224KB
- B:/1SO16750-Wav 464.csv 2018/8/1 14:44 Microsoft Excel iE... 45 KB
aw
Z:
i 2=1u] [us18v_5¥_15018750 - 4. 6. 4-Interval-0. 0001 csv =l H# O
STHZEEI):  [Keysicht 6 bini®. csvik aml %, dlog ¥ scope) k| BH




73 (EIRE R K dmdE

R AR

ramp(1x,2,1.0)*sin(2*PI*50x)+12

.

Waveform Configuration Equation Editor

Insert Function: | sin(x)

Insert Operator: | + | - ¥

Equation: 2*gin(2*PI*10x)+10 «

500 mSs

Save Equation... Evaluate

14.0+73.6%(exp(-5.757x)-exp(-219.7X))

500 m5
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EETHR, ReB—5

- BEFRP, EREP, TREP. JERP. BRXERP
o PRIRAYE E R IF S BhETE] 30-50us

BERFRSIE, FIAXAmE, SiERRBERZEE
- NEMLH4RE, RERRSHHEREE
« Watchdog Timer, Bl _ERI#LFE#38E A% it B 5P
o IR IERIRE
o ImimZE I ThEE
- SRR, FJAERIMFER, % B IKEIKEINF & ERT
« BIERIZEEHIE
o REERSWNEBRIFERSEE B EEBKRESRE)
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RP8900 i [£ {&$A[m 57 A 8]

(Ouervaltage protection

Maximum setting’ 1200V

Accuracy: 002% +75mY
- a

Response time:< <30ps

2400V
002%+150mV
<30ps

L V£
" e
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APS Scift iR R4t

> 20KW-600KW IH=SEE, fEEE2000V
> ZTMIERRE, WeBNX ~ERFANE
> NERNEESHERICRIN, REEFID TR

-CC
2000.00V 10.0000A | = = « = » == ‘' °

- W G ..

RP7900 APS

BV9200 APSH#rEXR
%
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B[+ e v 4
N73504 1KW
gV N79704A KW
N7351A4 1KW
N7371A 2KW
RP7941A SKW
20V RP7943A 10KW
N73524 LKW
40V N79724 210
N73534 LKW
6OV NT79734 2KW
NT73544 LKW
NT9T744 2KW
RP79424 SKW
a0V RP79454 10KW
120V NT976A 2KW
N7977A KW
160V RPTO464 10KW
RP7OB1A SN
500V RPTO62A 10KW
950V RP79634 10KW
1000V RE7G724 20KW
1000V RP7982A JO0KW
2000V RPTS73A 20KW
2000V RP7983A 30KW




#EAC6900 =4H, M. HiEIR

Source Settings

320.0|Vac
Set [ 0.0]Voc

degao

Set 554.2 Vac

All Voc} LA

e

AC IfjE

Phase A ~CV

Set 0.0/Voc

ACDC

Phase C

320.0|Vac | 320.0 A/

Set 0.0] Voc
[ 240.0] degac

120.0 | degas

50.00 Hz
328'8 zSZ}VL-N Range

Coupling

Colpimg ™ =iues | Advance  Back

18KVA 12KVA 6KVA

3KVA
mE 12U 9u 6U 3U = W =P
ACRERIE 160V/320V
DCRERE +226V/452V
AC SiBRARIR 180/90A | 120/60A 60/30A 30/15A
AC SiBRARIR 60/30A 40/20A 20/10A 10/5A e e aaiot iz o
DC @AM 180/90A | 120/60A 60/30A 30/15A
DC 1% 18KW 12KW 6KW 3KW
FeETE DC, 1Z5000Hz (LELS550Hz )
AC BENERE 0.03% +100mV (45-100Hz)
DC BEMERE 0.05% + 150mV
RMS EMEAE 0.15% + 0.2% FS_(45-65Hz)
BARERE 318
100-120V =
BARETE 380-480V T 0\:/2
PFIERELR >0.95
WA <234KVA | <156KV | <7.7KV |  <4KV
BEEn USBJ/LAN, GPIB &3
SRR 5-50)KIEIK  (EiRSAER 10-1000Hz)
R hERASHEN
FFURIETIR L AC. DC, %, PHEHIF A A= A
R EAC R 144 | = %*E &EFJU )\/EHU II:':lI |E_I *H 'TlL

A\ KEYSIGHT




AC69005FEREFIGE. Br. g

:l ACE900 iERZ S AFOEREN R - O x

| HitiSweep

Keysicht Techrologies IntegraVision PAZIO3A (WYSBLODIOS) : FriMov 17 (8:35:41 2023

wave 3

wo(ms) HEEEE e ST ) clamp [
tiis) KT ey ERKE

U co0

AR ‘.'n‘ll‘

Vih
oo |

Wave Test

Contineusly Run

Version 3.00 - 2023

fiision PAZ2034 (MrE6000105) : Fri N
=it Techriologies Integanisio A (MYSB000105) : Trhu Oct 36 08:27:13 2023 =

- 20000.00
)

PUERBGL, RS

A\ KEYSIGHT



E36150 800WET IR

AEBRTFREE(GEHATMU), ERTFI1S016750,

Voltage
E36154A 30V, 80A

v

E 800 W
Autoranging
20V

Voltage
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