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1. 1SO7637-23R B RN 15K

WETKELEDLSA[REEDH SHIER

B DCASVR I AT LHEAEH &5 L HEN

B Pulsel-24V R T LOHEBEEENEE
| —300V to —600V] = [ —250Vto —450V]

B Pulse2aD&ERNEEH
12V : +37V to +75V (Ri=2Q.,4Q)
24V : +37V to +112V (Ri=20Q.,40.,10Q)

B Pulse?2bh #1185 5 HIFR
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1. 1SO7637-2 18 = H 5k

WETKELEDLSA[REEDH SHIER

B Pulse48a/48bH H7- 2B /0

B ONEORERGDNEE

1-12V  Noload/1Q/10Q/1kQ1[100nF
1-24V No l0ad/50Q/10Q/1kQ1|100nF

PuseBa/Bb 12V/24VHE 1kQ /500

B Pulse a,Pulse B&2#H7-% K & L CTHAMNIRESE
=>IRITHREDANnex F%Z normativel 33ERICHTEIHV X —RE

Copyright © KIKUSUI ELECTRONICS CORP. 7
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AAIRZE [PulseaiEz] &1

B Example of Test Level

Test Level

V
\Y
|1
Il
|

B Examp

-]
L A

U,
U [v]

t, [ms]

Us [v]
-600
-400
-300
-200
-100

t1
2 )
Ua i ¢
o td |
0.1Up
Up [v]
-200
-200 P 141 111 S—
-150 Showering arc
-100 us - =
l_..-"" — - -~ - g tds -
-50 Same as H“‘Hhﬂ =i trs
test pulse 3a 0.1Us

le of Level V calibration |

-182+18
-300+ 30
b2+5.2

-571+90

-200 =20 |
(-600 £ 60) |
62 +6.2

Copyright © KIKUSUI ELECTRONICS CORP.
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1. 1SO7637-2 18 = H 5k

AAIRZE [PulseaiEz] &1 n

mE le of Test Pulse G t .
xampile O eS ulse Generator o
__________ Negative surge generator | up - H
+ i R. Sc . OS}C . Ri i
On l
N ¢, L s | S
I—.‘ p p-; m | r"'f; H‘H‘H“‘...L _-1:13 —~
: : | H“"-uh_ﬂh e trs
O !__.___________‘____N__tf'__h____ _______ t ___I =0 i . a _ 0.1Us
_____ egalive showering arc generator t1s
: Res S 'C'b Ris : : Ua e R #ﬁx
: —=1 M i1 : IDVT' - B U.QUE_ .
R e | | T
| |
| -l- | ! _____

Us
. Up
i__

Copyright © KIKUSUI ELECTRONICS CORP. 9
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1. 1SO7637-2 18 = H 5k

HAEER [PulseBiEHz] &I

B Example of Test Level

Te — Trep , tTns] Usp [v] and f [MHz] =1 / tf
PRt 1 . 0.1 1 5 10 30
- v 10-50 600 600 500 500 500
| v 510 400 400 400 400 400
= > i 510 300 300 300 300 300
i I 510 200 200 200 200 200
¥, | 510 100 100 100 100 100

Pk2

Dumping ratio V5 / V4 < 30% @50Q Load

Copyright © KIKUSUI ELECTRONICS CORP. 10
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1. 1SO7637-2 18 = H 5k

HAEER [PulseBiEHz] &I

B Example of Test Pulse Generator

e Y | Frequency
1kQ*1 50Q 0.47uF Frequency [Cr] [Lr]

M——— T—1—W—| 0) OUT 30MHz 222pF 120nH
oe _| 10MHz 300pF 820nH
Power —- ——Cr %Lr 5MHz 470pF 2.2uH
Supply

out 1MHz 0.01uF 2.4uH
”L m ¢ ¢ O Low 0.1MHz 0.047uF 56uH
1kQ*1

damped oscillatory
wave generator

*1 Rcl Rc2 Value is depends on wave repetiotion

Copyright © KIKUSUI ELECTRONICS CORP. 11



QKIKUSUI

IIIIIIIIIIIIIIIIIIIIIII

1. 1SO7637-2 18 = H 5k

[Z%] Annex F

B Example of Test Pulse Generator

L2(100mH) ICEBENATRILF—% RLYIZF 7T 52 LT
g —Y & L THA S HEamICEHmL 29,

Copyright © KIKUSUI ELECTRONICS CORP ) 12
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[Z%] Annex F

B Example of Test Pulse

50 300
Ua 200
0
100
0
2
2100 3 -0
o -200
-300
-200 400
-500 400
L -50 0 50 100 150 200 250 300 350 0.0 05 10 15 20 25 3.0 35 40
usec usec
-300

See Figure 14 for detail Figure 21 — Pulse A2-1 Detail

Figure 18 — Test pulse A1 Figure 20 — A2-1 Transient Event

L t Jo |
200 ‘ «
I
— 150 1 I 15 | ()
[ D Ny
100 | ! 2 10
o I \ZJ
> 50 I 5
N { : ) > H
0 5 0
E
5
50 1 <
. ~ 180 kHz
3 100 -10
150 2
200 RS LI -30
250 . ; ; ; i ] 40 ;
150 -100 -50 0 50 100 150 -150 -100 50 0 50 100 150

usec
Figure 24 — Pulse A2-2 Associated Current Waveform

usec
Figure 23 — Pulse A2-2 Contact Bounce

Copyright © KIKUSUI ELECTRONICS CORP.

USZ

200 -

+— 150

~ 3msec |

US 1

2507

-300

-10

0.0

05

10 15 20 25 30

msec
Figure 22 — Pulse A2-2 Contact Opening
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1. 1SO7637-2 18 = H 5k

Pulse 48aiki

B Example of Test Pulse Generator

Us

Vi
Ua

Parameters Nominal 48 System

t
fs Uss,
B jr N Us -b1V
Ri 2 W
td 2 ms
t \ /fuﬁ Tr 1 IJS
/1@ >2s
12 200 ms
t3P < 10 us
T _'___1 ______________ F____-J_t— Us1max tbd
e e Tttt L St o a {1 shall be chosen such that it is the minimum time for the DUT to be correctly

& ~

initialized before the application of the next pulse and shall be = 0,5 s.
b #3is the smallest possible time necessary between the disconnection of the supply

source and the application of the pulse.
C ts off » ts on the switching time of power supply shall not influence the test result.

Copyright © KIKUSUI ELECTRONICS CORP.
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1. 1SO7637-2 18 = H 5k

Pulse 48b;EH#~

B Example of Test Pulse Generator

Parameters
- ” - Us +22Ve/427V°

| UA + 48V @
Ri 300 mQ
td 15 ms
tr 1 ms
t1 2 min

US,max thd

a Ensure the sum of Us + Ux shall be < 75 V.

0 >
t Copyright © KIKUSUI ELECTRONICS CORP. 15
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1. 1SO7637-2 18 = H 5k

BIZDHEE - BE (F)

B Testpulsel (Nominal 12V system)
No load -100V £ 10V (1 +0, -0.5)us 2000 us £ 200 ps < 100 ps
10Q load 50V £ 5V — 1500 pus = 150 ps < 50 us

10 9V 1V 1000 us

- 100 ps < 50 us
BN
1 kQ ||100 nF 99V £ 10V 2000 ps = 200 ps < 50 us

B Testpulsel (Nominal 24V system)

No load 450V = 45V (3 +0, -1.5)us 1000 ps = 100 ps < 100 ps
50Q load -225\V £ 225V = 1000 ps £ 100 ps < 50 ps

10 Q -5V £ 75V 1000 ps 100 ps < 50 ps o .
FrAREM
1kQ ||100 nF 428V £ 43V 1000 ps 100 ps < 50 ps

Copyright © KIKUSUI ELECTRONICS CORP. 16
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1. 1SO7637-2 18 = H 5k

BIZDHEE - BE (F)

B Test pulse 2a

Testoule 2 1o UA | URSUS

135V £15V + 885V =85V

No load 24\ + 25\ 09V + 9V (1 +0, -0.5)us 50 us = 10 ps
135V £ 15V  +445V + 45V N

2Q) oad 24\ £ 25V + 495V £ 5V Jus + 1ops
135V £ 1.5V +295V £ 3V R

L 20V + 25V £33V + 3V G IS == LO[E —
=
1 1 160 135V £ 15V  +885V + 85V 50 us £ 10 us
24\ £ 25V +99V 9V HS = 1V H

Ri=2Q,Us =75V

Copyright © KIKUSUI ELECTRONICS CORP. 17



QG KIKUSUI

KIKUSUI ELECTRONICS CORP.

1. 1SO7637-2 18 = H 5k

BIZDHEE - BE (F)

B Test pulse 3a Nominal 12V and nominal 24V system
Test pule 3a UA tr td

Notoad
1000Q load

50Q load + 100V £ 20V 5ns = 1.5ns 150 ns = 45 ns

-190V +0V / -38V 5ns £ 1.5ns 150 ns = 45 ns

B Test pulse 3b Nominal 12V and nominal 24V system
Test pule 3b UA tr td

Notoad
1000Q load

50Q load + 100V £ 20V 5ns = 1.5ns 150 ns = 45 ns

-190V +0V / -38V 5ns £ 1.5ns 150 ns = 45 ns

Copyright © KIKUSUI ELECTRONICS CORP. 18
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2. 1SO7637-3 B =FIEER

IR E DB

BT EF L 2016-07-01 Third edition (274 1) £ 97,
Second edition (£ 2007-07-01 (2T N TWE T,
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2. 1SO7637-3 B =FIEER

2016FDWETEE LIIER

B DCA2V I R T LIS SR 4%
B ATIDEE

...(.&Eﬁ.u.)..%'.9.y.v...t.r.?.n§.!.9n.t...t..?.%.t...r.?.9..'..%.9.:....E?.9..8...i.t.i.ys?.............K.%EE.I%)?.J.9.y.v...tr...a.n.%?.i..?.n.t...ﬁ?.y.!.%fi..:...E?.9.§.i.ti.y9...%.@ ...............
(&= 70)Slow transient test pulse — Negative : (% #)Slow transient pulse - Negative 2a |
(Z#iFast transient testpulsea i (Z@E&)Fast transientpulse3a |
(£ gj)Fast transient test pulse b  (ZE1%)Fast transient pulse 3b

BCCCE:Hhhy TV o077 EDUTOREEENZEE
[400mm =50mm]| = [=300mm|
mDCCE :FastPulse vy 77Uy ravsroyigsr— v

Copyright © KIKUSUI ELECTRONICS CORP. 20
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2. 1SO7637-3 B =FIEER

2016 FDHNETEEL-IER

B DCCEDABRIRIENZEE
wiring harness~DUTE Zinsulation support TE N T

B insulation supportOMEHREHEM- - | er < 1_4J

B ICCEDHBRIRE CIEE SN T W =T —T7IILEHHIR,
F7-. & _@“%msulatlona)%ﬁmb\ﬁﬁi

B Slow transient pulse Dtrafi EHZE : lusLLF =0.5~1us

B Fast transient pulseDtrilEA L &E
ISO7637-2DHTE 7= ¥

Copyright © KIKUSUI ELECTRONICS CORP ) 21
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ISO7637-3RIEBHIER

WETEE L -IEH D

B CCCE
Hy TV 7 EDUTORREAE &

A—l A—l
I 1 eripheral (e.g. sensors, load, accessories), mounted as in the vehicle
ground plane peripheral (e.g. sensors, load, accessories), ground plane L i P g
" . — ] Insulation suppaol
50T mounted as in the vehicle I power DUT (if DUT is not to be connected to the ground in the vehicle) power
insulation support ) supply 5 supply
(if DUT is not to be connected to the ground in the vehicle) | ‘ S linesnottobatey | |
. insulating supports for test harness I - b I
e 5 = 2 insulating supports
(% - (% 2
] " x L N ] for test harness L]
X - rs
250 P lines to be tested~——— N 90°+15°
L1 i A L i
test pulse l ceC '[ 3’ CeC l

test pulse
generator % % T oscilloscope generator :::::% 3 %T oscilloscope

L L

. 50 Q attenuator i 50 Q attenuator

A—» A—n
S 400 50 ﬁ 2007 EEhR Ao 2300 y 2016 FEEhR

a N +
l insulating supports " J,
| for test harness

insulating supports
for test harness
ccc e | "

ground plane ]
insulation suppert (If DUT is not to be connected to the ground in the vehicle)

CCC

ground plane
insulation support (if DUT is not to be connected to the ground in the vehicle)

a: The selected dimension is specified in the test plan and documented in the test report.

Copyright © KIKUSUI ELECTRONICS CORP. 22
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2. 1SO7637-3% &= 15T

METZEEL-IBE DM

m DCCE |
Fast pulse iy 77U o7 arr7o4 37 —>>7
insulation support A* Test setup (23BN

i 50 02 coaxial cable
test pUlSE transient pUISES ——————— 1n‘:”g'-:‘.1'.-:\ han 500 mm}

77777 ~ (leng
generator generator + N\

ground plane a *

high-voltage (200 V minimum) ground plane el
/O line under test ceramic leaded capacitor non-polarized leaded capacitor
+

+ power
power DUT exerciser |7////7/ &7/ 777 Y77 DUT supply
supply =

* 201, i ‘
2000 =200
P 1000 =100 wiring harness o
harness ook
0

2007 EhR 2016 EhR

Copyright © KIKUSUI ELECTRONICS CORP. 23
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METZEEL-IBE DM

ICC&
nﬁ%ﬁéiﬁiﬁ;f

EF9 %insulation MR EHLZTE

test pulse
generator

2007 s E R

transient pulses
generator

ground plane

IcC test harness {length u 2 m)

ground line

insulation [(50 £ 10) mm]

peripheral

— matching network (optional)

STEINTW=T—7ILENAEIR

2016FE R

ground plane 50 Q coaxial cable

ICC

DC

power supply

test harness (except DUT power lines)

insulation support with low relative permittivity material (e r < 1,4)

DUT power lines

load simulator

[

Copyright © KIKUSUI ELECTRONICS CORP.

DC

power supply
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CE

METZEEL-IBE DM

m Slow transient pulse DtriR EAZE E

Us To be defined in test plan Us To be defined in test plan
tr | < 1ps | » tr | (1-")us |
td 0.05ms td 0.05ms
tl 0.5 to bs t1 0.5 to 5s
il 20 Ri 20
2007 FEERR 2016 FERR

Copyright © KIKUSUI ELECTRONICS CORP.
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2. 1SO7637-3 B =FIEER

METZEEL-IBE DM

B Fast transient pulseDtrtdiREHNZEE

UsinV See Table Bl See Table B2 See Table B3 See Table Bl See Table B2
tr in ns 5 5 5 tr (5+£1.5)ns (5+1.5)ns
td in ps 0.1 0.1 0.1 td (0.15%+0.045)pus  (0.15%=0.045)ps
tl in ps 100 100 100 tl 100us 100us
t4d in ms 10 10 10 t4 10ms 10ms
tb in ms 90 90 90 th 90ms 90ms
Riin Q 50 50 50 Ri 500 500
2007 EEhR 2016 FEERR
26
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3. ISO7637-4i 18 =I5 R

MIEHIE DER - FA)

2013578 IGerman Proposal

| Road Vehicles — Electrical disturbance by conduction and
coupling — Part 4: Electrical transient conduction along
sh|elded high voltage supply lines only|

HFEITS N, ABEZEDED

PR - [60Vdc~1,500Vdc] TEMET HESA

AEREIE L LTRITI 5D TId4 < [Technical Report| &
L THEIT éh%td)f RHH Y
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QG KIKUSUI

IIIIIIIIIIIIIIIIIIIIIII

3. ISO7637-4i 18 =I5 R

ABR B =

B S5EDCT A IS L,
LUT 29 2FE 58 O 5 2 & ED AN

« Pulsed sinusoidal disturbances (Pulse B)
« Low frequency sinusoidal disturbances (Pulse C)

#%1S0O/TC22/SC32/WG3 N 2783 (2018-10-26) X E—TIlZ.
Pulse ADHI&

Copyright © KIKUSUI ELECTRONICS CORP ) 28
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KIKUSUI ELECTRONICS CORP.

Pulse A (HIfg)

’|

— — 0%

Un

Parameters Nominal values Nominal values

tl 3,3-33 us 33-333 us

tr <lus <lus

tf <lus <lus
Upp Test pulse voltage, (0,5 V:--5 V) refer to table A.1 Test pulse voltage, (5 V---50 V) refer to table A.1
UN Nominal voltage of DUT  (HV+ to HV-) Nominal voltage of DUT  (HV+ to HV-)

Copyright © KIKUSUI ELECTRONICS CORP.
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3. ISO7637-4 B &=FIER

Pulse A (HIfg)

Test voltage Upp(V)

Test . severity level Dwell
frequency regtueency time per Test coupling
- p I““. Step(S)
HV+ to HV-
3kHz-30kHz 1kHz (%) HV+ to ground
2 HV- to ground
30kHz-300kHz ~ 10kHz 05 25 5  (*%) Optional:

HV+ and HV- to ground

Table A.1 — Parameters for test pulse A, voltage ripple

Copyright © KIKUSUI ELECTRONICS CORP. 30



. 1ISO7637-4iR 18 R IER

QKIKUSUI

KIKUSUI ELECTRONICS CORP.

Pulse A (ﬁ']l‘?) EWJI]??$< line to line>

E

=",
-

2l

e ——

: =
=

Coupling capacitor

For example: €; = 120 pF +/- 10 %, protected against direct contact “b”, self-
healing, equivalent series resistance ESR < 5 mQ at 10 kHz, minimal current
bearing capacity: 50 A, at 10 kHz

[ I R = I T Y Y PR

1

[

11

12
13

high voltage power supply

(optional: shielded and / or filtered)

load for high voltage battery

(if necessary, see sub clause 5.4)
shielded high voltage artificial network
DUT

ground plane

high voltage supply line

ground connection

50 O termination

square wave generator

coupling capacitor

connection between generator output and
HV lines as short as possible.

due to test setup a 2™ coupling capacitor at
HV- side is optional

oscilloscope or equivalent

high voltage differential probe

capacitor 2100uF if using high voltage
power supply instead of a battery

Copyright © KIKUSUI ELECTRONICS CORP.
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\ (RIBR) ENANZS £< line to ground >

1

[]

_|

=
&)

(o= I = T ) I AT [

R
- 2 D

*********************

13

4

~ oo

R4, Ra: high power resistor; limiting of CM-current
to protect the generator, [FnEEded

Cq, Cao 30 pF

from generator output
to HV+

to HV-

12
13
14

high voltage power supply

(optional: shielded and / or filtered)

load for high voltage battery
(if necessary, see sub clause 5.4)

shielded high voltage artificial network
DUT

ground plane

high voltage supply line

ground connection

specific coupling network,

see Figure C.2 in clause C.2

50 Q termination

square wave generator

coupling capacitor

connection between generator output
and HV lines as short as possible.
oscilloscope or equivalent

high voltage probe

capacitor 2100uF if using high voltage
power supply instead of a battery

Copyright © KIKUSUI ELECTRONICS CORP.
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Pulse B

uUuuUuuUuJ

Urp
U v

trep

A -
»

t

Parameters Nominal values

Burst cycle time trep

Oscillations per burst

Upp
UN

refer to table A.2
10
Test pulse voltage, refer to table A.2
Nominal voltage of DUT (HV+ to HV-)

Copyright © KIKUSUI ELECTRONICS CORP.
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3. ISO7637-4 B &=FIER

Pulse B

o Test voltage Upp(V) ATt Toct
e severity level SClatON | Repetition = Test
frequency perpulse duration

(MH2z) .nn packet time (us) (minutes) coupling

1 HV+ to HV-
, HV+ to ground
. HV- to ground
: 20 50 100 (*¥) 10 200/100/50  5/5/5 Optional:
HV+ and HV- to
10 ground

Table A.2 - Parameters for test pulse B, pulsed sinusoidal disturbances

Copyright © KIKUSUI ELECTRONICS CORP. 34
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Pulse B ElfN7 & <line to line>

I'
i i
i
’ |
: P [ B L HY+ ;
i |
! i
i 1 i
| J= = .
! i
i
i
: i
i g8 :
: 10 i
i L J !
i . Py o 12 |
I
: O] O ) |
i !
i 7 7 !
i i
i 7 !
! i
i
1 i |
: I+ = |
: i
| gz - B s—1T O
| ! :
I 5 .
i i
i 7 J
1
1 ferrite core toroids (2 pieces, stacked up)
AL = 5400 nHfturn? 2% Ax 256 = appr. 2,75 mH)
inner diameter 39 mm, outer diameter 60 mm, core thickness 2x 18 mm
2 16 turns of 50 Q coaxial cable (recommended. RG402 or similar)
2 wound on the 2 stacked up toroids
Unbalanced @ $—o Balanced
- — als

—

—;
o v i 3 o S SN T )

11
12

high voltage power supply
{optional: shielded and / or filtered)
load for high voltage battery

(if necessary, see sub clause 5.4)
shielded high voltage artificial network
pDuUT

ground plane

High voltage supply line

ground connection

50 Q termination

balun transformer (see Figure Cxx)
sine wave generator

oscilloscope or equivalent

high voltage differential probe
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Pulse B EWJ[IJ? §<I|ne to ground >

: 1
I - - JH,U_,,{ i
| T 2
T Tl 3
il -
° 0 L9
() (V) 10 r]ﬂ 4 i 6
\‘/I WA L r : ?
L 1T 7 8
L IRRIE = 7 - 9
! |10
= = 1
. & BHV- i
| |_ :

high voltage power supply
(optional: shielded and / or filtered)
load for high voltage battery

(if necessary, see sub clause 5.4)
shielded high voltage artificial network
DUT

ground plane

high voltage supply line

ground connection

50 O termination

sine wave generator

oscilloscope or equivalent

high voltage differential probe
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Eulse C

Ue ——1UEEEECEEEE R = — | Upp

f f, f,
>
t
flefx Test pulse frequency refer to table A.3
td Burst duration 2s
Upp Test pulse voltage, refer to table A.3
UN Nominal voltage of DUT (HV+ to HV-)
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3. ISO7637-4 B &=FIER

Pulse C

Test voltage Upp(V)
Test severity level Dwell
Freqency
step

frequency time per Test coupling
HEEE
Optional * * * * * %
<3kHz ) ) ) ) () HV+ to HV-
3kHz-30kHz  eg lkHz 5 15 25 (=) 2 A ggrrgu”;‘g
30kHz- s
i e.g. 10kHz 05 15 25 (¥

Table A.3 — Parameters for test pulse C, low frequency sinusoidal disturbances
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Pulse C EIUJI]J? £<|n Ilne HV +>

1

—
[ B o i R 3 o [ M PR 2

11
12
13
14

15
FE (2 (X transformerD 1R ICBI 4 A0 & (XL,
1ISO11452-10DF NER &R LD 7=, Audio Transformer
THEITHAHAETRVWEEHONS,

high voltage power supply

(optional: shielded and / or filtered)
load for high voltage battery

(if necessary, see sub clause 5.4)
shielded high voltage artificial network
DUT

ground plane

high voltage supply line

ground connection

50 Q termination

coupling transformer

current monitoring (optional)

low frequency generator

oscilloscope or equivalent

high voltage differential probe
capacitor 2100 uF if using high voltage
power supply instead B8f a battery
capacitor g.g. 100 nkE

(value shall be adjusted for the frequency
which will be used)
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3. ISO7637-4i 18 =I5 R

Pulse C ElINAE<line to ground >

high voltage power supply

' = &z | (optional: shielded and / or filtered)
:r_,_hﬁ': 2 load for high voltage battery
T T N (if necessary, see sub clause 5.4)
- 'r { T shielded high voltage artificial network
[l] 8 !_ < :.JI k\:‘lﬂ‘l DUT

ground plane
high voltage supply line

‘H
®
=]
=
.
—;
O 00 = O N L2

ground connection

50 Q termination

coupling transformer
current monitoring (optional )

11 low frequency generator
N . 12 oscilloscope or equivalent
13 high voltage differential probe
14 capacitor 2100uF if using high voltage

power supply instead of a battery
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4. ¥ X4 DISO7637EERL S BN

BEHEFHRGFAREY — YRR AT A
KES7700> V) —X

1SO7637-2.2004, 1SO7637-2.2011.
1SO7637-3.2007, 1S016750-2.20105E£EE

* * PulsebbEA— F&X > 79 7L v —%2 A=
*mfﬁ;x nMﬁ”“ y A=y FARTCaV/NY FREKAEE
HHimFILISOT637-2BIETHREINTWLWSEH X
50mmIZE%E

= CDN/| i6OV/5OAé:6OV/1OOA0)2E*E% A=

- B EREY 7T (BRBNL) 12T, FRHDOKRE.

" AER 2R DA EI A A] BE
- W JASODO001-94 /) xa=—vw b ZxHE

e

o
R o ie -
) )
-
<% < R
- - -
- »
a
o X -—...
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