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AR F ARG RIFE P & 4 5 T T i (Electromagnetic
interference, EMI) ~ 7 & < (Electromagnetic susceptibility, EMS) -
A7 & (Transient) 12 2 4 ¢ < (ESD)w 384 » AR &34 2 4nF 2o
EHEMISEMS s %/ 2 # 3 % T @ FRHERA L TRLF
BB g7 2R ONS st b 47> TR B0 P (5 1R 13 37 2 275 9o
& o
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iAo 44 HEP LD T B T R BIEE

41 F &+ (EMI)

@ - iR CNS 145007 sk & L jeid 2 & T b £ 1]
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@ ECE Regulation NO. 10/2000, Uniform provisions concerning the

approval of vehicles with regard to electromagnetic compatibility.

® ¢ ~{& % JASO D008 "JASO D008/1999, Road vehicle — Limits

and method of measurement of radio disturbance characteristics for

the protection of receivers used on board vehicles. | 2. T g4p % |+ &
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SWERE-3-F 3 ALEINC

Blols x Mspasen Tk dB(uV)
AR Hp AR B F A
MHz | #% @ | %@ |FEE| HE | %E
LW(£ %) |0.15~0.30| 9 22 15 28 6
MW(*? i) | 0.53~2.0 6 19 15 28 0
SW(‘Eik) | 59~6.2 6 19 6 19 0
VHF(3 % #7)| 30~54 | 6(15%) | 28 15 28 0
VHF(3 % #8)| 70~87 | 6(15%) | 28 15 28 0
VHF(# % 48)| 87~108 | 6(15%) | 28 15 28 6
VHF(4 % 47)| 144~172 | 6(15%) | 28 15 28 0
UHF(42 % #8)| 420~512 | 6(15*%) | 28 15 28 0
UHF(42 % #¢)| 800~1000 | 6(15*) | 28 15 28 0
i R RO RS Tk
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1 000 min.

400 min.

*200mm R AERE

Lo 2 2E) 5456

241 RRMBE B3RS AUL(R RS S~ £ & 200mm)
SERKFE 7.k ph R WA (50Q)

4ERIRE 8.4 7 BT HIT (7 3 * BF)

Bl 414 @ g st-2 i B o R ik

%412 TIRE - K IR @ RS 2 U] B0 A k)

v dB( e V) E 4 7 2

% 10.15-0.3 MHz | 0.53-2.0 MHz | 5.9-6.2 MHz | 30 - 54 MHz | 70 - 108 MHz

P | QP | P | QP | P | QP | P | QP | P | QP

1 113 | 100 95 82 77 64 77 64 61 48

103 90 87 74 71 58 71 58 55 42

93 80 79 66 65 52 65 52 49 36

A0 DN

83 70 71 58 59 46 59 46 43 30

73 60 63 50 53 40 53 40 37 24

B EFREEFRLEL? h=E 1 6dB -

P i~ QPE MM
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SRR G EE VR LS R AC RS TY

% 5 2 dB(uV)E =4 1z i
0.15-0.3 MHz | 0.53-2.0 MHz | 5.9-6.2 MHz | 30 - 54 MHz | 70 - 108 MHz

1 90 66 57 52 42
2 80 58 51 46 36
3 70 50 45 40 30
4 60 42 39 34 24
5 50 34 33 28 18

Y A X 87TMHz 2 108 MHz pF > et @ chi= 4+ 6dB o

e AP

¥ - TR A SR 7R R R & g
iR AT R AL B FER -
T RIER 4B 415 vt RGTEER SRR AT R e fE
2R
DEESE =R B 4% sg 500mm ;
I EE4E & R 5 B e sg 1000mm ;

HEE& A 1 it e g chzg =+ 50mm -

THE T o B R 2 WP B ek 414 9757 FAT 0 B HIEH

2. B4 & 4.1.5 #7oF o
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LERRB(ET P LHRB2Z RN TFT 2 7.8%R L > (1500£75)mm £ & ik 2 2

AIRHEN) 2000 mm T > dEE G+ > (50£5)mm
2153 % 8.4 1 T iR

3. IR EEHEER 9.:3% 5

AFEIREF T TR 10,45 2 SAT e T AL (GE )

5.5 5Ll MK * TIiplEE 113 k& Bz mat B

6.FRIEE

B 415 5 5T 05 R B  RIRS e B 2§ 0l

F A1 A ¥ AR AR T o GRS 2 U B (s AR k)

v dB(u A)E 4 2 ok

+ % 10.15-0.3 MHz | 0.53-2.0 MHz | 5.9-6.2 MHz | 30 -54 MHz | 70 - 108 MHz

P lQP| P | QP | P | QP | P | QP | P | QP

100 87 92 79 74 61 74 61 68 55

90 77 84 71 68 55 68 55 62 49

80 67 76 63 62 49 62 49 56 43

60 47 60 47 50 37 50 37 44 31

1

2

3

4 70 57 68 55 56 43 56 43 50 37
S)
&>

3

e R LA x4 6dB
Pau#iE QP s i E
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e ALS FrHI A R AR R o G IR 2 U B (R ERR)

% 5 2 dB(p A)E =& m 2z i
0.15-0.3 MHz | 0.53-2.0 MHz | 5.9-6.2 MHz | 30 - 54 MHz | 70 - 108 MHz
1 80 66 57 52 52
2 70 58 51 46 46
3 60 50 45 40 40
4 50 42 39 34 34
5 40 34 33 28 28
Y A X 87TMHz 2 108 MHz pF > et @ chi= 4+ 6dB o

(0) B i /4 fe 2 45 555 5

R S EE LR R s

BRE R R {5 SRR R e 416 2 417 4 - %

ORI SHE B L e & 406 40 0 F R AR SRS U 4

% 4.1.7 -
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- 1150210

9.:%% = (£ 2500 mmx® 900 mm)
1045 2 Stp e i
12.% R 7 fie it

13.3 % — 600 mmx600 mm &8 4k ;e T 1 2 IRAE R

Bl 4.1.7 45 S5 S-22 sk e B 2 55 6 (3 4B % 2 RIARF])

%416 F 3 EMEHES U E(E BN EE BHR)

mdB(puVIME =4 72 =&
70-108 MHz
¥ % |0.15-0.3 MHz | 0.53-2.0 MHz | 5.9-6.2 MHz | 30 - 54 MHz 144-172 MHz
420-512 MHz
820-960 MHz
Pl) |QP2) | P QP P QP P QP P QP
1 96 83 83 70 60 47 60 47 49 36
2 86 73 75 62 54 41 54 41 43 30
3 76 63 67 94 48 35 48 35 37 24
4 66 53 59 46 42 29 42 29 31 18
5 56 43 51 38 36 23 36 23 25 12
Y ERTRBFRALLY 4 6dB-

P A iE QP 5%
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£ 417 F 2 F ARG SRS 2 U] B (M ERA)

mdB(puVIME =4 72 =&
70-108 MHz
N 144-172 MHz
0.15-0.3 MHz | 0.53-2.0 MHz | 5.9-6.2 MHz | 30 - 54 MHz
420-512 MHz
820-960 MHz
1 61 50 46 46 36
2 51 42 40 40 30
3 41 34 34 34 24
4 31 26 28 28 18
5 21 18 22 22 12
HE TS 87TMHz 2 108 MHz pF > s %k P eniz 4 F 6dB -

ke TR ERNZ

heEREY DRI WAL TEAT A R A
(e PR )R A BRI BT AR TERE
R E RPN BB o

i 3k B 5 46 [ 150kHz & 200MHz BFie 757 8§ k stemg
HET R e TREAE

Brodmhs £z 8P 4B 4.1.8 2 B 4.1.9 #157 -
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4.1.2 ECE R10
ECERI10 eh% s i+ R B+ 4R RIGE A 5 WG ST+ 3R RIF 2 FHE
15 5+ $EP)5E > &2 CNS14500 2. % 2 2 fg 8¢+ 4R RIR 4 Bt e

4.1.10 #751 o

# 4.1.10ECE R10 ¥r CNS14500 ¥ #2455+ + 32 £ £ ' i

ECE R10 CNS14500
5 ] 30M~1GHz 0.15k~960MHz
Pl AT WA R WA R
BlE L B 1+0.1m 0.9m
THE R £+ 150mm im
P THF ¢ B 4.1.10 A 4 4.1.6
FH4E B 4.1.11 FHAE L A 41T
Electrical'electronic sub-azsembly
Broadband reference limits
Lot | fdWigVimmi], ai Irequency kML
Jwe TH MMe 73 v 400 MM A0 se | 000 MiFr
130 kHx L1-§.l-1il..1kg'|'-'!!|| L-1$a.i.IJla'|r.".‘!'| L=df
Treavi-prak
Basd weidih 135 kha ‘—""d:":':‘l':"’:::r" —
it 450 600 800
B5 jwun - <A L LA
| < 3ho 750
. A 280
&0 :1- 1000 1 230
=] 180 ,
4 150 !
54 500 X 120 __'_'"-_.L‘ T
: Yy Se— |
30 75 400 100¢

# 4.1.10 CER10 &

FE RS T
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Electrical elecironic sub-assembly
Narrowband reference limits

Liswsin L |l Biga Vool e Rewginny | 1800
Bamd width
B0 sa T4 MHs T e 40 M 400 e | 000 MM
130 [-jl-]!:]l;'ul.l” L-Il.\!Hh'ﬂI‘HI L=1%
Feak
Band wdth 1 19 kM | ';::""m‘::'f b
s wis
9 450 600 900
55 " 562 — - 7 L i3
750
=i Y 0
50, 36 A 280
. A 2 290
] 45 160
4 A 150
44 T 160 AN 120
- 65 @0
: |
Eauragiss of
l B[ra Fregernries
£ 75 400 1000

B 4.1.11 ECER10 # g‘.ﬁi’;ﬁ CGRER R E R

413 p % JASO D011

JASO DOLL ipl3 i v 1 4L enL B oh > S Apipligid ~ i it 2
' i s 2 3R CNS14500 49 e o A fE 8 U] a2 £ B v
# > JASO DO11 32 § i F LW i& 47 ¥ v VHF ¢987~108 MHz -
MW g+ 22 CNS14500 § *T£ & » H &g 53 £ 4111 %77 o
2412 2 2ot QEPFFF L LB R L4113 5 2 e itif
SRR OES 2 L B e Gl e TR T RIRIE > JASO DOLL 32 §
# 419 5gd Ao AR Bendta > HAF S R G 05265~

1.6065MHz -
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# 4.1.11 JASO D011 ¥ CNS14500 # & *

Ll EApH 2 2 B

JASO D011 CNS14500
LW NA 0.15~0.3 MHz
MW 0.5265~1.6065 MHz 0.53~2.0 MHz
SW 5.9~6.2 MHz 5.9~6.2 MHz
30~54 MHz 30~54 MHz
VHF 76~90 MHz 70~87 MHz
NA 87~108 MHz
142~170 MHz 144~172 MHz
335~470 MHz 420~512 MHz
JHF 770~960 MHz 500~1000 MHz

# 4.1.12 JASO D011 £ CNS14500 % ‘e i* G HPHAEF 2. L B vt R

JASO D011 CNS14500
LW NA 0.15~0.3 MHz
MW 0.5265~1.6065 MHz 0.53~2.0 MHz
SW 5.9~6.2 MHz 5.9~6.2 MHz

30~54 MHz 30~54 MHz
VHF

76~90 MHz 70~108 MHz

# 4.1.13JASO D011 ¢r CNS14500 % e it fg s doip 4 2 £ £ vt i

JASO D011 CNS14500
LW NA 0.15~0.3 MHz
MW 0.5265~1.6065 MHz 0.53~2.0 MHz
SW 5.9~6.2 MHz 5.9~6.2 MHz
30~54 MHz 30~54 MHz
VHF 76~90 MHz 70~108 MHz
142~170 MHz 144~172 MHz
335~470 MHz 420~512 MHz
JHF 770~960 MHz 820~960 MHz

414 ¢ B+ 5% GB 18655

GB 18655 H pJ3# > ;2 = CNS14500 -
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4.2 7 gt £ (EMS)

EE R b e S ok AR TR

@ ECE Regulation NO. 10/2000, Uniform provisions concerning the

approval of vehicles with regard to electromagnetic compatibility.

@ =1L |SO 11452-1 " Road vehicles - Vehicle test methods for

electrical disturbances from narrowband radiated electromagnetic

energy - Part 1: General principles and terminology 2. T #4p & |+ &
S

@ &'z # 1SO 11452-2" Road vehicles - Component test methods for

electrical disturbances from narrowband radiated electromagnetic

energy - Part 2: Absorber-lined shielded enclosure | 2. T #Z4p % |+ &
57 3

@ 'z 1SO 11452-3 Road vehicles - Component test methods for

electrical disturbances from narrowband radiated electromagnetic

energy - Part 3: Transverse electromagnetic (TEM) cell 2. ¥ 2Z4p %
R I ey

@ & '%£iL# 1SO 11452-4" Road vehicles - Component test methods for

electrical disturbances from narrowband radiated electromagnetic

energy - Part 4: Bulk current injection (BCI) | 2 7 &i4p % {4+ & £
1

@ 'z # 1SO 11452-5 Road vehicles - Component test methods for

22



electrical disturbances from narrowband radiated electromagnetic

energy - Part 5: Stripline |, 2. # Z#4p 3 4 & £ %

@ 'z # 1SO 11452-7" Road vehicles - Component test methods for

electrical disturbances from narrowband radiated electromagnetic

energy - Part 7: Direct radio frequency (RF) power injection ; 2. 7 &
wEBLE FFY

@ 3 W1 SAE J1113-3" Conducted Immunity, 250 kHz to 400 MHz,
Direct Injection of Radio Frequency (RF) Power | z_ & &4p % [+ & &
Py

@ : Wit # SAE J1113-4 T Immunity to Radiated Electromagnetic
Fields—Bulk Current Injection (BCI) Method | 2. & &.4p % [+ & F5=
1

@ : Wi{&# SAE J1113-21 " Electronmagnetic Compatibility

Measurement Procedure for Vehicle Components—Part 21: Immunity
to Electromagnetic Fields, 30 MHz to 18 GHz, Absorber-Lined

Chamber | z. 2 4 % 1 & £47 3

@ : Wit # SAE J1113-24 " Immunity to Radiated Electromagnetic
Fields; 10 kHz to 200 MHz—Crawford TEM Cell and 10 kHz to 5
GHz—Wideband TEM Cell | z. § g4p % 4 & £47 %

® r ~i%# JASO D011" JASO D011 Automotive parts — test methods
of electrical disturbances by narrowband radiated electromagnetic

energy ; 2 TRARF P& KA Y
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4.2.1 7 Bdg
Trdg i at o ECE A5 A o #-(Free field) » 1SO 4 5

ALSE(Absorber-lined shielded enclosure) » SAE #- % Absorber-Lined

Chamber (ALC) > H plzE R 5 1% X kg ofdgdan £ wiFpe
BRI TS ETRGE  LMRET ATRAE E Y ETR

FORRRES FEMH IR BRAL B ML EBE o

PlzEpe g A 5 1GHz 127 v 1GHz 2 + & 6> 1GHz 1 T % $t 3§
Fiplp R A o PR Y 4ol 4.2.1 fo B 4.2.2 #7570 1GHZ 12+ X
MG FR P w o RIER R AR 423 977 0 LR A @ ¥
7 e iR Ak 7R o

® B Sttt plaRi ofR % 4 ECE R10 ~ 1SO 11452-2 ~ SAE
J1113-21 v+ 2 JASO D011 » SAE J1113-21 $ & f&iplidiz » 513 &
BTG ciplRiE fod 5 T 6 hRlRE > BARGINE § R T 6 R

PP AR TG Rl HORER R 4ol 421 17 o 42 T G Rl
@iz A ORIERE rB 42242340424 47 0 RS R

PR s e 4421 5 L BIRESHALSE 22 2 Bt o
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* Filter Connector

(Example: Tusonix 4201-001 or

A

Optional Auto Monitoring equivalent)
Capability \
_— Data \1 DUT *_T_,W;,:,
[ |_Acaquisition Exerciser |
I L
—  Controller Power Meter
HE HE
i o
(AN i
| RF H
— 1 Generator HE HE
T |
i Dual
AmREfier ------------------ Directional  F-—————]
= Couplers

W 421 TRds sttt — it f 48 T

Madule
Turntable
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Key

[

=1 000

200 +1

=

Dimensions in millimstres

12

I §

? 10
1 , =1 500
=2 000 Bt 8
; ur
El 6 7E ; ,
H | = 2500
55—l
- 3
b4
| 100410 13
__
1000 +10 /
d =2
]
b 4

DUT {grounded lzcally if reguired in
test plan)

test harmess

load simulator {placement and
ground: connection according to 7.5)

power supply {location optional )

Upper view (harizontal polarisation).
Front view.

Side view.

See T.1.

“ertical polarization.

artificial network (AN

ground plane {bended to shielded
enchosure)

low relative permittivity support iz = 1,4)

bicenical antenna

stimulation and monitoring system

high guality double-
shielded coaxial cable
(5002

bulkhead connector

RF signal generator and
amplifier

RF absorber materia

B 4.2.2 T B2 45 5@t < JpliEfe B B— Biconical antenna
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Dimensions in millimstres

=1 000

200 10

1 | n
1 VAW
11
¢ 10
B v
=200 4
9 B 8 |
6 |- alll =
=1 e
55!
=500
P . 3 e
[
100 £10 13
| A | ]
Yy ¥
1000 £10 =1 500
] =
”
Lo ]
E E
| | ||
lt'__\
‘;' =
= L
S w
b C
Key
1  DUT {grounded locally if required in @ 6 ground plane (bonded to shislded 10 high guality double-shielded
test plan) enclosure) coaxial cakle (50 0)
2 test harness T low relative permittivity support 11 bulkhead connector
load simulator (placement and (g=14) 12 RF signal generator and
ground: connection according to 7.5) & log-periodic antenna amplifier
4 power supply (lecation optional) 9  stimulation and monitoring system 13 RF abscrier materia
5 artificial network (AMN)

2 Upper view (horizontal polarization).
B Front view.

S Side view.

4 sSge7.

& Vertical polanzation.

B 4.2.3 T 245 &+ @t < pliEfe B Bl— Log-periodic-antenna
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Key

[T

e s

[¥]

m @

Dimensions in millimetres

=1 000
200 £10
I —
i AV
10
8
=500
9 LI . ]
100 =10 13
|, L]
1000 £10 | =1500
d =
; e
S l
‘J.-I (=]
- L™
= T]
[=a]
b [4
DUT (grounded locally if reguired in test plan) T low relative pemittivity support (£ = 1.4)
test harness & horn antenna
lead simulator (placement and ground: conngction 9 stimulation and monitoring system
according to 7.5) - 10 high quality double-shielded coaxial cable (50 0}
power supply (location optional) 11 bulkhead connector
artificial network (AN) ) . 12 RF signal generator and amplifier
ground plane (bonded to shielded enclosure) 13 RF absarber materia

Upper view (horizontal polarisation).
Front view.

Side view.

See 7.1,

Vertical polarization.

B 4.2.4 T 4§ 5tat <% 1GHz 12+ jpl3EFe & B] — Horn antenna
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421 TEAR ML L LB R

i ECE R10 ISO 11452-2 SAE J1113-21 JASO D011
H : 400M~18GHz | H : 400M~18GHz
#p 5 4 Fl | 20M~1GHz
V : 80M~18GHz | V : 30M~18GHz
AR 5 1 2% * 4.2.2 * 4.2.2
BlE D TR TR TR
B8
30 25~50~75~100 % 423
(V/m)
CW : 80M~18GHz
. Cw
B AM AM : 80~800MHz AM
PM : 800M~18GHz
Dwell | | k 1SO
time 2 f/'/ PR fl’/ 3 2 fl’/
g R
AL R | 1700mm 1700mm 1700mm
FRER T
o + 3 B 4.2.2 ~ fe 1SO 11452-2 ;
BlRAE R . Do .
e 1SO B 423~ B 424 R FEE TR
Bl 4.2.1
i3 100+10cm 90cm 90cm
. By Tat
THE R 100cm 100cm
15cm
42291 % 4 I
ECE R10 ISO 11452-2 SAE J1113-21
Frequency band — - . X
(MH2) Logarithmic steps| Linear steps |Logarithmic steps| Linear steps
(%) (MHz) (%) (MHz)
10~200 5 5 2
200~400 5 10 5 20
400~1000 20 2 20
1000~18000 40 2 200
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# 4.2.3 SAE J1113-21 p|z& = &

Status Group 1 Group 2 Group 3
v 150V/m 150V/m 150V/m
Il 100V/m 100V/m 100V/m
] 40V/m 60V/m 80V/m

I 20V/m 40V/m 60V/m

422 4 » T Bt % (TEM Cell)ip| 22
Ero etz dRRERE I TEMcell 2 - 48252 Fr fh ﬁg%lﬁ<

L L
Lo v

|

4

[

DK e R BRI FREEFRFRPRR ®s g
cell ~ 284 4 B~ 7 Fick BE o

B 5 % TEM Cell 7% 2R/ » B RIz#fe B 4o B 6 fo® 7 77 » & 4%

BT R Aok 4577 o

Q 7
=<y
e

oS
°°°°°°°

Soe§8338839%°

90 g 2

°

1 Quter conductor (shield)

2 Septum (inner conductor)
3  Access door

4  Connector panel (optional)

Coaxial connectors

Dielectric support (relative permittivity & < 1.4)
Device under test

Input/output leads

W~ w,

& 4.2.5 TEM cell
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oo
F~
b/ 24
w
~
(N

Device under test

Dielectric support (relative permittivity & < 1.4)

Printed circuit board (no ground plane) or wiring harness, unshielded
Connector

Coaxial connectors

Connector panel

TEM cell wall

Cables

Septum

TEM cell height

© W NGB W

ol

Bl 4.2.6 TEM cell plzEpe & Bl—2 & 3-8 & 2 54 (RIALE])

Dimensions in millimetres

Device under test

Dielectric support (relative permittivitys; < 1,4)
Shielded wiring harness

Connector

Coaxial connectors

Connector panel

TEM cell wall

Cables

Septum

TEM cell height

oD 00 = @ N e W R =

B 4.2.7 TEMcell ipl#pe & Bl—2 & 558 & 3 (Fp[ 55 (RIALE)
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% 424TEM Cell & &8 2 % B i

i ECE R10 ISO 11452-3 SAE J1113-24 | JASO D011
#g % 4§l | 20M~200MHz | 0.01M~200MHz |0.01M~200MHz
A g 2% % 4.2.5 + 4.25
RIFET Rt RS Tk

B8 35-~70 -~ 100 ~

75 50 ~ 100 ~ 150 ~ 200
(V/m) 150 ~ 200
Cw Cw
HE AM e 1SO
AM AM

Dwell

time 2% ERERON W 7 2%
S PR

B 4.25~ B 4.2.6 -
RlFFpe B e 1SO e 1SO
ek B 4.2.7
% 4.2.5 45 % P
ECE R10 I1SO 11452-3 SAE J1113-24
Frequency band — - — -
(MH2) Logarithmic steps| Linear steps |Logarithmic steps| Linear steps
(%) (MHz) (%) (MHz)

0.01~0.1 0.01 10 0.01

0.1~1 5 0.1 10 0.1

1~10 1 10 1

10~200 5 5 2
4.2.3 < 7 5L~ (Bulk current injection, BCI)ip|:& /%

TR MR RS TR AR BRR BIES LT
FplE R R o R ERFREE RS AR E Y BT
PIARES FT A A8 CRBAS B AR BUR FInE
AAEHE o H AR B lfderd 426 977 o
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% 426BCl &Rz £ B

i ISO 11452-4 SAE J1113-4 ECE R10 JASO D011
A 5 4 ] 1M~400MHz IM~400MHz | 20M~1GHz
KA % 427 %427 2%
Bl E | B S PREE TR PR TR
¥5: (mA)| 25~50~ 75~ 100 B 4.2.11 60
. Cw Ccw
BE AM
AM AM
Dwell
time EIERAN I I 2F 024 = 1SO
BLg PR
AL R 1000mm 1500mm 1000mm
FEFE |5~ 1150 ~ 450 ~
DUT i# # 750mm 150 ~ 450 ~ 750mm 150mm
FEEH | Pz D 900mm
| FRE I R4.28
i B et ) 42.9 ® 4.2.10 = 1SO
3 A2.7HE F H ek
ECE R10 ISO 11452-4 SAE J1113-4
Frequency band — - — -
(MH2) Logarithmic steps| Linear steps |Logarithmic steps| Linear steps
(%) (MHz) (%) (MHz)
1~10 1 10 1
10~200 5 5 2
200~400 2 10 20
200~1000 NA NA NA
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Dimensions in millimetres

=100
11
-2
—9
—11
=200
I —
12"
. =1500
10002100
3 22
b
. \
] L A
11 9 3
=
=
L
b
Key
1 DUT (grounded if required in test plan) 7 optical fibres
2 test harness 8 high-frequency equipment
3 load simulator (placement and ground: connection 9  injection probe
accordingto 7.5) 10 ground plane (bonded to shielded enclosure)
4 stimulation and monitoring system 11 low relative permittivity support (s, < 1,4)
5  power supply 12 Shielded enclosure
6 artificial network (AN)
NOTE The current measurement probe, optional-for this test, is not represented. See 8.3.1.3.
3 Upper view. b Side view. C See76.1

Bl 4.2.8 BCl Rl3#pe & Bl—3F 2
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Key

L R =

[

oTom

Dimensions in millimetres

=100

=1500

1000100

12 9 e -

900+10

900100

DUT (grounded if required in test plan)

test harness 7
load simulator (placement and ground: 8
connection according to 7.5) g
stimulation and monitoring system 10
power supply 11
Upper view.

Side view.

& 4.2.9 BCl

12 low relative
permittivity support
(5=14)

13 Shielded enclosure

artificial network (AN)

optical fibres

high-frequency equipment

current measurement probe

injection probe

ground plane (bonded to shielded enclosure)
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32—

All dimensions in
millimeters

)
2

NGO ROD =

Bl 4.2.10 SAE J1113-4 BCI ipl:#fe %

BCI
INDUCED
RF
CURRENT

(mA)

el 4.2.11 SAE J1113-4 BCI B

200 min =) r'ﬂ?g
2
(12)
N
2500 min
< »

(7)1 1500 +500/-0

[ Is0+10

Device under test (connected to ground if specified in the test plan
Wiring hamess
Load simulator {placement and ground cennection according to ISO 11452-4)
Stimulation and monitoring system
Power supply
AN or 50 Ohm BAN
Optical fibers
High frequency equipment
Current Injection probe (represented at 2 positions)

. The distance from the DUT to the closest probe pasition
. Ground plane (connected to the shielded room)

Insulating support
Shielded room.

CLASS A CLASS B CLASSC
REGION IV
100 100
REGION III
80 1— 80
REGION II
60 | 60
REGION I
40 _ 1 40
REGION I
25 —1 25
REGION |

i
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4.2.4 i 5 (Stripline)ip]:& 2

o HpIRE 5 - A

BH HEREEFRE B TEMcell mL 8 50T A= 24 o

RIS F B R E

¥4 _'_$ 2T X

Stripline jp|3&;2 % 4 5 150mm 12 2 800mm = f& 4% »

FoRFRES

IV ST EC g Uk 3

/J "L"Fé_i

e L

7 Stripline ~ 5.2 4 %

—,‘\ \:1%‘

fe B A bl4cB) 4.2.12 4r @] 4.2.13 #r57 - Stripline(150mm)ip|:&iz ¢ 2

1ISO 11452-5 ~ ECE R10 ~ JASO D011 - Stripline(800mm):e] &2 B &

ECER10> 2 {8 H ¥ Bt et 428 %77 o

% 4.2.8 Stripline %

[kl A 8

Stripline 150mm 800mm

s 1ISO 11452-5 ECE R10 JASO D011 ECE R10
AR 5 4 ] 10k~400MHz 20-1000MHz 20-1000MHz
Hp 5 A B 4 429 2% 2%
BRI FkE ERRE: FikE
#-55 (V/m) |50 ~ 100 ~ 150 ~ 200 60 60

s Cw e 1SO

o AM AM AM
il“? Ia.z rr;e ALY 247 2 %)
RIFFEE R B] 4.2.12 ] 4.2.12 B) 4.2.13
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7 4.2.9 4 F 9 FE

Frequency band Linear steps Logarithmic steps
MHz MHz %
0,01t0 0,1 0,01 10
>0,1101 0.1 10
>11t0 10 1 10
> 10 to 200 5 5
> 200 to 400 10 5
Dimensions in millimetres
= 1000 200
8
4
7
= &
6 I 3 > =
i E
Key
1 Device under test 5 Insulating base
2 Wiring harness B Artificial network(s)
3 Peripheral 7 Active conductor
4 Terminating resistance 8 Ground plane

§14.2.12 Stripline (150mm):p|:& e % B

38



L
1002w U Dmmw

Brass bracker I
. U D U U N 4mazw %m:
-NTFP! 1 \l"} Uﬂ!ilﬂﬂlw
connegtor i X []‘
feed ._,J ___L._L;‘-"Dﬂlﬁ Details of stripline termination
(%] MOIwB20021w s
_Brass bracket 1 = Ground plare
1 = Main loom and sensoefactuator cables
3 = Wooden frame

L o 4 = Driven plare
Details of stripline feed 5 = Inaulary
6 = Test object

#14.2.13 Stripline (800mm):p|:# fie & B
4.2.5 ® 4 # 5 ;3 ~ (Direct radio frequency power injection)
BRI HPRRARE I RRF & E5E T A 1 RE
(Broadband Artificial Network, BAN) & #:48 & 3| & ip] 2 en @ IR 4 2

THS O BRI RIFF AR TEE CRFRES Z AR

>

55
= o
~

4y

el s THEA S BIUE P ALK R
ISO 11452-7 ~ SAE J1113-3 & JASO D011 & F: 547 4 51 » B

Wi 2 v e £ 4210 fron o PIERRR B A4cB] 4.2.14 BT o
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42108 BEEEF F01 0 2 4EE 2 X Bl iR

s ISO 11452-7 SAE J1113-3 JASO D011
HEXFHE | 0.25M~500MHz 0.25M~400MHz
A % 4211 % 4211
S ERE FRRE
B4 (W) |04+02-03-04-05 0> 010203~
0.4~05 F 1SO
o CW CW
HE AM AM
ig; Ip.z rr;e Aol 32
£ 421147 F 9 1%
ISO 11452-7 SAE J1113-3
Frequency band - — -
(MH2) Linear steps Logarithmic steps Linear steps
(MHz) (%) (MHz)
0.1~1 0.1 10 0.1
1~10 10
10~200 5
200~400 10 20
400~500 20 20
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n n "

"

14

g

RF signal generator

RF amplifier(s} (10 W to 25 W, typical)

spectrum analyzer or RF power meter

RF sampling device (sampling "T" or directional coupler), 50 £2, 25 W, rating, 30 dB isolation

attenuator (pad) 50 {2, 10 dB, 10 W

d.c. blocking capacitor (impedance less than 5 {1 across entire frequency range)

peripherals

BAN, one in series with each lead except RF reference ground (see Figure A.1 for connector numbering 1 to 3)
DuT

10 RF power meter (for calibration)

== T = T 4 I L I

=]

1 coaxial transmission line (double shielded or equivalent)

12 ground plane

13 programmable controller and data acquisition equipment (opticnal)
14 instrumentation data bus

@ Lead length from BAN to DUT shall be < 150 mm.

B4.2.14% $25HaE # 501 ~ IR B )
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4.3 %7 i (Transient)
BRRREA S FHE LA RS LA INAX £ 5 TR
RAFEAPFE LT R TARAGL AR PR P AR At g4

27 15 (Transient) #8 4 3& 747 5 04 o 49 -

@ - FIRH CNS14498 Mg e B dm—igd B EAfcfg & = N hR 3
B—% 03 T RFUEAD 2 TEPFEE LT

@ - FIRHECNS14498 Mg e B dm—2gd B EAf-fg L = N hR 3E
Bo—% L0 R AT R IV 2 | L2 e 3B ¥ 2 hT AR
QETHH 2 DR EE g

@ 1R CNS14498 Mg e d jm—i5d @ frig & > N eng
Bo— 5 23 R PEFRIR2AV P 2 OTRARGET L
2 LRI F R £ Y

5 AR CNS 144987 i 14 8 fa— 5 d @ ¥ foig & > N en T F

— 3R BT R L2V A 24V 2 B dm— g d TRAL 2
FRUTFFSTENMENTHE 8, 2 Tadr 7122
i

@ X 'ziL % |SO 7637-1 " Road vehicles — Electrical disturbances

from conduction and coupling —Part 1 : Definitions and general

consideration | 2. & Z4p F L& £ §
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@ =1L |SO 7637-2 " Road vehicles — Electrical disturbances
from conduction and coupling —Part 2:Electrical transient

conduction along supply linesonly | 2. 7 #&4p % & 47 7

@ =1L |SO 7637-3 " Road vehicles — Electrical disturbances

from conduction and coupling — Part 3: Electrical transient
transmission by capacitive and inductive coupling via lines other than

supply lines |, 2. & 24p 2 & £
@ # F{&# SAE J1113-11 " Immunity to Conducted Transients on
Power Leads | 2. R B4 Z & £ 7

@ : W iL# SAE J1113-12 " Electrical Interference by Conduction and
Coupling— Capacitive and Inductive Coupling via Lines Other than

Supply Lines ; 2 T &4p 3 12L& f47 7

@ : W i&# SAE J1113-42" Electromagnetic mpatibility—Component
Test Procedure—Part 42—Conducted Transient Emissions | 2_ & & 4p
R FEY

@® © ~it# JASO D007 " Automotive parts— Testing methods of
electrical disturbance by conduction and coupling ; 2. ¢ #4p % |+ &

EE)

4.3.1 - #1428 CNS 14498

AR L L A BINA > CNS 14498 & 030 % % 7 5d @A
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e AT b2 A AT o ¥ by Je ik CNS 14498 452 £ 3%

(% 1~33R)£ % A3 o § 1 3%

‘r‘l\j.
‘v

7% 230 W 12V {r 24V B dE >
32 iR é‘ﬁiﬁi’ _%_qukﬁ#ﬁ M L HE S d #ﬁ?}’zﬁlé_i ﬁ”%ﬁ@
B2 R oA i R E & F 3 FCRIFEE HET 12V

Fo 24V B w7 AL pIE S E o

(1) iR Eehs i i
FoA EFSCARE AR ez (50 BTG H i AR

PR R T ARE

i
w
w
s

\rmP

T

Fﬁl‘g_% 1,.%%7 i“*{f«rhl—r}a ;L—),L, PYAE \:Fﬁ;&i
- A L e A R L bt f

ot 2B g BB WA FAVLRPN o R

$5C ERACRREB AR ZEREFRR PPN

=
Y

$AD KRS ARD BB BERERARG DS  F

s

ST RZETRIIE T H T 0 L FHER AR



F T o
(2) 7 RARATE B SRR
PURE A R RWEE S E TN S RS AR 431 5
TRYLEFHFEB > FREE(THEFR)Z X 1R ERES FF
RS P E P T Ec o £ B R S 0.5m+0.0om: H ¢ Rs1=40
Q- -BA432 T FHpERB > FRAEL(THEFR)E L 1 H
FpRA FFOER > e ¥ Ty > HERRKS 0.5mt

0.05m > H ¢ Rs2=2(Q) -

R B

rlg}JLLSTEﬁE‘i—I Ly Ay =i s
. o Al

S\ A P

" —_— s
13%;@?%"{ Rop § o | AN THRBERTES | CEEH )

B 431 BEMT R LT P2 PIERE

T
T

S Af P
e | , {=Fll e
e T Rﬂ%B AT | (R )

B 432 BEPT AL TR ZPERE
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THER 2R A LA S BRI REA R 4o B 4.3.3 217 o iplR

A AL BIrEREE S BT oER o P E P T T Y 0 HE
B R % 0.5m+0.05m o

R OEFR S BRI R G i R RE A PR R 2 ([2Y)

2 11T G o B0 R AR A2 ATT RIERA > VR AHTRAER

BERfeM ik c Ik TRIERES L APRPRERAELEY

M g T 2 B KA -

i ai DG HH
TH £ ;‘ — Wl o Tt
|
.
apmmeRy
 CRAPERG W T TR —
Nt 7 4= 8 F e

Bl 4.3.3 Bris Ak B 4 2 RIEfRE

WA A B2 4 BRI EA T, 0 12V & s L Rl )
B2 SBcie®) 4.3.4 3 B 4311 907 o 2R B Pldck 432 #F
T oo 28V ik PR B R SdicdoB) 4.3.12 3 B 4.3.17 4w o i

SROPIER 0 B Ao £ 4.3.3 95 o
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3 4.3.1 CNS14498 ip|3#"% it f 47

CNS14498 P8 % i

Frf R 3 12V 5|24V ks

BEERTR L $\d R R BTRE AT A A T A IR % 1 iz

GHHE LRI, PP RFEREER S TR WA ) )

4 T L IR %

GRS B AR A L SR > >
3b 3b

RPN R Acd B I E R (7 ¢ EAR R 4 A

rilAs e T R R TR I %

P HesE f  #E2 (load dump) sy gk o gt B R AT B

DT RFRPILFTE P RFIAFTHEOIARE 5 5

Bl v f R epEm T 2 in

G LN AE Y 2 T R T AT A 4 T L L 6 NA

Gl M PRE USRI grl e U L& 2 ; NA

* A i€ * T 5% (electro-mechanical) & B3 £ B 2. % it

7 fr
Y " I I
. / E
e
b0
R S =g
i 90 Yo+
Vs =0 3] - 100V t1 =0.5s 3 5s
=10Q t2 = 200ms
td = 2ms t3 =100 s
tr = 1us

Bl 4.3.4 I3 0% ok 1(12V & &)
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B

Ve

Un

/\

e

R ta

<

T 90%
= |
U, - 10 %o \
Vs =0 3|+ 100V tr <1us
Ri=10Q t1 =0.5s 3] 5s
td = 0.05ms t2 = 200ms
B 4.3.5 BlEW™ A 2 (12V 4 ffu)
= |
E— - f, fs
i
U, .
“T11A 717 -
0
- I
]
BL
Vs=0 3] - 150V t1=100pus
Ri=50() t4 = 10ms
td=0.1us t5 = 90ms
tr =5ns

Bl 4.3.6 iPI3E% 0t 3a (12V 4 )
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> | I 56557
" <
t 10";‘4--
A i
BN A
—t
3“' k
Ui
0 -
t, s HRF
Vs =0 3]+ 100V t1=100pus
Ri=50Q t4 = 10ms
td=0.1us t5 = 90ms
tr = 5ns
B 4.3.7 plzE% o 3b (12V [k &)
.
ik
e
Ug
:;. \
e
]
0 —
H (&R
uB =12v t7 <50ms
Vs= -4V 7] -7V t8 = 0.5s 1| 20s
Va= -25V 3 -6V> H < |Va<|Vs|tf=5ms ¥] 100ms
Ri=0.01Q tr =5ms

t6 = 15ms 3| 40ms
B 4.3.8 Rl 4 (12V ) 50)
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= i =1 -—
sl |k
b
I 90%t
=
{  (10%f—-
-
B 7
Vs =+26.5V ¥+ 865V  td=40ms | 400ms
Ri=05Q734Q tr =5ms #] 10ms

Bl 4.3.9 IRk 5 (12V & &)

= |
. t,
B |
iy
U.u. 5 “,.ﬁ-"‘ |1 > -
5
=
f
t
-
f; '
fli
-
T3
Vs =0 3] - 300V tr = 60us
Ri=30Q t1 =15s
td=300us t3 =100us

B 4.3.10 plzEr%ok 6 (12V 6 5)
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=
T £
Uy — -
0/ 0% ) —— A R
e
0%
t
ty -
S ¥
Vs=0 1] - 80V tr =5ms 3] 10ms
Ri=10Q t3 =100 us
td =100 u s
B 4.3.11 plEWA 7 (12V k 3)
% 43212V x Suiplip g
BlER e 8
s E 8 / FV Bt | RATHRER
:EI =X
e | HEE SR
b & I I m v 3
B B B BB | Rt E
-25 -50 -75 -100 5000 i % 4 0.5s 5s
+25 +50 | +75 +100 |5000 #*%;& | 0.5s 5s
3a -25 -50 | -100 -150 1] pF 100ms | 100ms
3b +25 +50 | +75 +100 1] pF 100ms | 100ms
4 -4 5 | -6 -7 1% 1) 1)
5 +26.5 | +46.5|+66.5| +86.5 1% 1) 1)
6 50 | -100 | -200 | -300 11 7% 1) 1)
7 20 | 40 | -60 | -80 11 7% 1) 1)

1) F15 &0 FREERA S Lo o1 @ RRER I PR o 505 So BB RIE R P
ERRANRREFEL S 1 A4 -
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- .
U, :
0 L
=
1 10 o,; b
%1
fa
S #c
BIEE% A la PlA% o 1b
Vg =0 3| - 200V 0 3 - 1100V
Rj=10Q 7] 50Q2 5002 3] 2002
tg = 2ms 2ms
tr=3us 3us
t1 = 0.5s ¥ 5s 0.5s 3| 5s
tp =200ms 200ms
t3=100 s 100 s
Bl 4.3.12 BlzE% ok la 22 1b (24V i &)
= h
B
Tl
w
U 0 ~—— ~T1
1, e t
t
90 %
]
UA 1 5 10 % - \
Vs=0 3 +100V tr =1us
Ri=10Q 3] 500 t1 =0.5s 3] 5s
td = 0.05ms t2 = 200ms

52

Bl 4.3.13 plzEr%ok 2 (24V i )




=~ |
% nl fh _"_'_--—%——I-
"
’ ; FalW 4 W4/ rd 71 7 -
o V V / / V IR
; L
t. ‘
—— -
0% §#F—
g
1 90%
Vs=0 3 - 200V t1=100pus
Ri=50Q t4 = 10ms
td=0.1us t5 = 90ms
tr =5ns
Bl 4.3.14 p:E % 3a (24V 4 A1)
. -
- | 90%
=
=3 a0
0%
h .
ﬁ—r— —
‘ fy
e
:::I \
u 1
0
f, o ]
Vs=0 3 +200V t1=100pus
Ri=50Q t4 = 10ms
td=0.1us t5 = 90ms
tr =5ns

B 4.3.15 l3E% ik 3b (24V % 51)
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=

0l f bl t, f |
UB = 24V t7 =50ms
Vs= -5V 3] - 16V t8 = 0.5s ¥ 20s
Va= -5V 3 -12V > # ¢ |Va <|Vs| tf = 10ms 3] 100ms
Ri =0.01Q tr =<10ms

t6 = 50ms #] 100ms
B 4.3.16 p:EM% Rk 4 (24V % &)

=\
E -
o0 %
o
| [10%7
U -
A0 [
Vs =+70V 3]+200V td = 100ms 7] 350ms
Ri=1Q 3 8Q tr = 10ms

Bl 4.3.17 plzEr%ok 5(24V i )
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%ﬁ 4.3.3 24V ,f wu/PJ é‘ f'_—;g

. /H?i,ﬂg B i | RAEN R
Z o | B
% P
5] B Bt i ol | Bt
la -50 -100 | -150 -200 5000 %4 | 0.5s 5s
1b -275 | -550 | -825 -1100 |[5000 i#*% % | 0.5s 5s
2 +25 +50 | +75 +100 |5000 "% ;& | 0.5s 5s
3a -35 -70 | -140 -200 1] p*F 100ms | 100ms
3b +35 | +70 | +140 | +200 1] p*% 100ms | 100ms
-5 -10 | -14 -16 1%k 1) 1)
5 +70 | +113 | +156 | +200 i 2% 1) 1)

1) Tl Bt PR i 5 l’HLr'!ﬁ«Pin‘itﬂFEﬁ‘F” F O 4v BB ORI L P
ERORANRERERFRELI S 144 o

(4) % mA L2 F AT A A R

ARFPZE2 IR 2 TF Rk~ RRE o H - HE g
RS2 A BT 2 REAR T A 4 R A

RIFFEND P BB Rk > KR A Al X Pl AR
B E P - B d (R R P R BT BRI
£8)2 LA o

RITEE B 4] 4.3.18 #7107 0 RIRRA A E S8icic ] 4.3.19 - )

4320 % 434 2 4 435 #7 o
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Lagifgyr  t2ip? FHERALARFFRY 2 TAC TR

2 FRIER

3 RFERNAZBHR LTS

4 FFUoR BB f P2 RE)RRD EY DT K
5 &+ ¥

6 12V ¢ 24V chq hik R B

Eb
9 7t ®
1050Q % i ®
11 & % &

12 plsEskik A2 B

F143.18 5485 % B cmplsdpe &

o t
@ S
H
Y 17771 1 10 %
Vs - [V / /V 90%%
tq
ts 13

Vs(%m % 423 % 4 4.2.4) t1 =100 us
Ri=50Q t2=10 ms
td = 0.1us t3 =90 ms

tr=5ns +30% (Vs=- 50V,50Q) f%)
Bl 4.3.19 Pl:F*% 4 a

56



BBV

bk 2
i\ =
0 (AR 10 % L
-
t te
f2 3 ty
P 3
VS(% M % 423 % 4 4.2.4) t1 = 100 us
=50Q) t2 =10 ms
td = 0.1us t3 =90 ms
tr=5ns +30% (Vs=+ 50V,50 Q) i%)
B 4.3.20 PlFE% A b
% 43412V x suplipi g
PR P V 1) V
RELEVsS (V) - EnFPEr
R | @n e i s
it | ehip] | I 1 WY, )
| B PR &4 3Bz min
a 2) -10 -20 -40 -60 10 90 110
b 2) +10 +20 +30 +40 10 90 110
1) Vs £ tdn g % B gy g enis o
2) d PRl EH e Y BRF AL o
% 43524V [k LLiplip g
B 23R h V 1) V \
M [ En Rl i s
sk | enip] [ I 1 IV )
?ik':‘_'_ ﬁ,\/l? :&,\—"1? mln
r i§$ e Bl | B
a 2) -14 -28 -56 -80 10 90 110
b 2) +14 +28 | +56 +80 10 90 110

DVs LEfge & &6 i

§02) d P RIEEE A KL S Rp BRI I -
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4.2.2 R %% 1SO 7637

>

AGRFBHEEL AL LG 3 F LM THREER > 5235 TR

AT ¥

[

3L TR TR 0 1SO 7637 £ £ hif B P 4w

F g5 2 ARG R B 5 A rE s d S

AR 5L S HEY

S R LR

=

(1) # sk fi e o o

ISO 7637 =4 it ik it e & & & #f F CNS14498 -

(2) T iR SAT LA SR

R FRS ORI PT S AL RIS T - B
BEPFPT R TR P DEF IS TR A A B
A - 1SO 7637 #2 CNS 14498 2 £ £ 4o 4.3.6 #777 » 1SO 7637
H R SR Ee E 4B 4.3.21 #ro7 0 B ¥ Rs=40Q) 0 f24

B4k 437 2 % 438 #1o1 o

# 4.3.6 ISO7637 &2 CNS 14498 #7 it 3% #+2. £ B b fix

1SO 7637 CNS 14498
i 5%
LR e v v
il PR Vv NA
T AR NA v
% 437 (12V 5
Ui , NA
e 4 438 (24V i 1)
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60 #15 9
S Q

200 +50 200 «50
r 1
5
100 £25
s 2
A P =
6 Re 3 L
B B
7
200 50 200 £50

Bk (R A ms S k) PPt (Fi s ns2lps)
LAk BAAPE 20K AFRIEE (R 7K LR <100 mm
341 HR R 6 LR R

B 4.3.21 T R AAT I SHRIER & B

# 437 ¥t 12V k Suenk 52 R4 B

Suggested limit for U for severity level
Pulse amplitude (T7)

va v 1] ! 1
Positive — +100V +75V +50V +25V
Negative == - 150V —100V -50V -25V

28  Values to be determined by vehicle manufacturer and equipment supplier.
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% 4.3.8 ¥t 24V [k sienk dp2 U4 B

Suggested limit for U for severity level
Pulse amplitude (1)

va v I} I 1
Positive — +200V +160V +100V +50V
Negative = -600V -450V -300V -150V

a4 Values to be determined by vehicle manufacturer and equipment supplier.

(3) & mAAT A A E A PR

SO 7637 § i 44 fi 4 2% 4 iRI3E e B 4o ] 4.3.22 #57 <1SO 7637

H 12V s % 24V s g 5 8 BRI "R A - CNS 14498 # 12V i it

7 8 RRIR L 0 24V kR T BRI 0 1ISO 7637 &2 CNS
14498 2. 7 A Ak 4 RIS L B Aok 439 7 -

ISO 7637 ¥2 CNS14498 7 /R AT iL £ 5 4 BlEZ BlFE M 1 2
Wl Ae 8] 4.3.25 Ao~ BERRR L 3a 20 v fiAr 8] 4.3.26 o~ BIERRR
A 3b 2 v FAe ) 4.3.27 1 ~ BIREMR A 4 2 v e B] 4.3.28 from

ISO7637 |38 #% /& 5a &2 CNS14498 |38 #% k5 2. vt e §] 4.3.29 #7

||}—
| o
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B 4.3.22 T RAAHE LA A

RlAe s (RI3E% % 5b)

% 4.3.9 1SO 7637 &2 CNS 14498 7 k& ‘ﬁ%‘rﬁ& FB A PEERZ R
ISO 7637 CNS14498
12V % 50|24V % 52| 12V % kv | 24V [k st
R R d 3R R ETRE T A Pulse 1a
B LR ] ?rﬂ Pulse1l | Pulsel | Pulsel
4 ma*;,‘r IR % Pulse 1b
HHE 7R ?g?&ljﬁ? ;é:_gr_ ’
NA NA Pulse2 Pulse2
lmﬁﬁﬂ%%éimﬁgﬂ?
= e g S A e - N Ry
*%%&g o ,‘”",v i ?rﬂ , %L»/ ~ Pulse 2a | Pulse 2a NA NA
B T RARY A S DT IR %
W ergE b sy =
Pulse 2b | Pulse 2b NA NA
T L el g
. ) , Pulse 3a | Pulse 3a | Pulse 3a | Pulse 3a
R T 5 o HiEAea A4 L
Pulse 3b | Pulse 3b | Pulse 3b | Pulse 3b
PRt 22 Aed § ENERPF (7 2
FA®w R )Ml dearET 7 BT | Pulsed | Pulse4 | Pulse 4 Pulse 4
"% hIR %
s ¢ 3¢ #772 (load dump) s9 i i >
PR L R L R T e BRI R
) ) Pulse 5a | Pulse 5a | Pulse 5 Pulse 5
EREE 8 IR RS i kR
ERETE gﬁ g AT A 4 e
s S BPATIL R AT o d e
Pulse 5b | Pulse 5b NA NA
et = Jfé’x;’f*"#»r’ﬁ i\ M m%?‘% *’ﬁ'?
PR i © WARE NA NA | Pulse6 | NA
A2 Eﬂ%@&wﬁ»
B F P RTINS RiTa
Ao e U AR A AR RSN NA NA Pulse 7 NA

(electro-mechanical) ¥ B B B2 & i

—Pulse 1 : ##H 7 B
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Uy
T "T070- i
=
0.9Us 1—X
fl’
f4q
t
ISO 7637 CNS 14498
, , , 24V % 5o 24V % b
12V i %u 24V [k kb 12V x s&
la 1b
Us (V) -75~-100 | -450~-600 0~-100 0~-200 0~-1100
Ri 1002 50(2 1002 1000 ~50Q) |50 ~200Q2
td 2ms 1ms 2ms 2ms 2ms
tr lus 3us =1lus =3us =3us
t1 0.5s~5s 0.55~5s 0.5s~5s 0.5s~5s 0.55~5s
t2 200ms 200ms 200ms 200ms 200ms
t3 <100 s <100 s =100 us =100 u«s =100 us
B 4.3.23 Pulse 1 ipl3& ik 752 %4k
—Pulse2a: figt g WA DT R PO FRIZE > TR A

$74 4 PRI G o




Parameter 12 V system 24V system
Ug +37Vio =50V
B 20
i 0,05 ms
¥ (10 Gs) ps
02sto5s

B 4.3.24 Pulse 2a ip|: it 25 2 4k

3
< _ /H'—

Bidd EFTWTAL AR

Parameter 12 V system 24 V system
Uy 10 20V
R, DOto 0,050
T D2sta2s
Ia 1ms=0.5ms

1ms =z 0.5 ms

—Pulse 2b : fickg 2 drglh L KB |
BF oo
u :
i_ Id -
fl
.*|_:|
- E'.1U< ———————— h:_—__:_j

1ms=05ms

] 4.3.25 Pulse 2a ipl: it 25 2 4k

—Pulse 3a : ¥ *) 5

EFRENTREH LG

PR AR




tu s
o / /./
(e - I
3
t
1ISO 7637 CNS 14498
12V % st 24V % o 12V % s& 24V % o
Us (V) -112~-150 -150~-200 0~-150 0~-200
Ri 5002
td 0.1us
tr 5ns+1.5ns =5ns
tl 100 s
t4 10ms
t5 90ms

] 4.3.26 Pulse 3a iplz& ik 75 2 S

—Pulse 3b © 5 F] & 7 #iE D A 2 Y

SHMAPTREEAGEE TR




-
Uy _
t te _ ¢
ISO 7637 CNS 14498
12V k% 24V i i 12V k% 24V i %

Us (V) +75~+100 | +150~+200 0~+100 0~+200

Ri 5002

td 0.1pus

tr 5ns+1.5ns =ons

tl 100 s

t4 10ms

t5 90ms

B] 4.3.27 Pulse 3b jp|:& 4 35 %

\\?{r
et

—Pulse 4 @ i P2 Aed B N FEHP T A2 NE R L RT R

RN SRS T A RN S
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]
Ug —_—— —_ _
=
=
0
Fi s fs ty ta f
ISO 7637 CNS 14498
12V % 5% 24V & % 12V i 5% 24V x ke
Us (V) -6~-7 -12~-16 4~-7 -5~-16
U -25~-6 -5~-12 -25~-6 -5~-12
a
|Ual < |Us| |Ual < |Us| |Ual < |Us| |Ual < |Us|
Ri 00 ~0.02Q2 0.01Q
t7 15ms~40ms | 50ms~100ms | 15ms~40ms | 50ms~100ms
t8 =50ms
t9 0.55~20s
t10 5ms 10ms =5ms =<10ms
t11 5ms~100ms | 10ms~100ms | 5ms~100ms | 10ms~100ms
B 4.3.28 Pulse 4 P32 752 $dk
—Pulseba: p# AT A LT NT A BRERPINFTH 2 F
AR A D SR s R RN ST S S

66




ho ] 2-24 #7 o

U
Uy
0
/
ISO 7637 CNS 14498
12V % 5% 24V & % 12V & 5% 24V x ke
Us (V) 65~87 123~174 26.5~86.5 70~200
Ri 050 ~4Q 10 ~8Q) 050 ~4Q 10 ~8Q
td 40ms~400ms | 100ms~350ms | 40ms~400ms | 100ms~350ms
tr 10ms Sms~10ms 10ms

B 4.3.29 Pulse 5a jplz& it 752 4 #c

RO FBREFRBEI T L

-

—Pulse 5b : gt 7 i 4 £

F_&

L F TP ARERE T § P gRFTA L o R E Sl

4o [B] 2-25 P71 o

67




4 Y ;] Parameter |12 V system 24 \V system

65V o 87V 123 V1o 174 V

As specified by customer

U : —=  — Iy Same as unsuppressed value

B 4.3.30 Pulse 5b & A 35 % S#c

(4) TRAIL 2 RO AR 4 PR

ARIFRZE2E 2R 2T F Rek - KE ok @ > H ¥R
S RRA 2L B S BE G2 TR A4 R
H oo P E R TS A EARS A 2 DR o B AT
EXRAITRE AL GRL F BT

ISO7637 % st 2 BT fL A% 4 RIEE F AR 2 0 4

B iR A48 & % B P& (The capacitive coupling clamp method >

Y

CCC) ~ & £ T 7 48 £ p|:&.% (The direct capacitive coupling

method > DCC)fr = & 148 & & & |32 (The inductive coupling
clamp method > ICC) - ¥ ¢t % 112V e 24V k Bz ¢k s s W 4e 0 42V
g BLeriplzE 2 2 > CNS14498 By - 48 CCC p[z# = 2 - I1SO7637
¥7 CNS14998 7 s 12 b2 R BTiL B 4 RIE S 22 L RV iR

#4r 2 4.3.10 #751 © 1ISO 7637 pl3E = 2 & B ixit 40T o
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% 4.3.10 ISO7637 ¥2 CNS14998 7 k12 #F 2_ J & e fi 45 4 Rl

wE2 AR

IS 07637 CNS14998
RlFREE R BIFFRRL | RIEAR R PIRFIRR
H e M A-}\_E_"_|’2-£
v t—%& 4 /?Jﬂé‘/ ) 4331 a B 4.3.18 a
(CCC) b b
a
BT R Mg L Rk b
E*Q‘mﬁr%gr'/?hé‘/ § 4.3.34 . NA
(DCC) Positive
Negative
TR L kB pRE F 4.3.37 Positi.ve NA
(ICC) Negative

T A M4m e & E i (CCO)
TE AR 4R RIE R R 4o 4331 07 30 i7 Rl
Pk afrb 2 L7 B2 4 ke 4.3.32 {0 B 4.3.33 91 7 » 7 CNS14498

2R aBZ b E ARG
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10 %

80 %

Dimensions in millimetres

A-A FNIQ°
LO0 50 =
+
2 =
\\
= LR .y T
—— =N
% Y. L 3
\1 3 10
Key
1 insulation support (if DUT is not to be connected to the ground in the vehicle)
2 DUT
3 insulating supports for test hamess
4 peripheral {2.9. sensors, load, accessories), mounted as in the vehicle
5 ground plane
5 power supply
7  battery
£ oscilloscope
9 50 q attenuator
10 CCC
11 test pulse gensrator

W

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

B8] 4.3.31 ISO 7637-3 Test set-up for CCC method

t 1
4 I,
T
' t
Parameters 12 W system 24 syatem 42V system

Ly inV £035£4211 #4212 2RF4213
t.nns 5 5 5
1y 1N ps 01 0.1 0,1
by inps 100 100 100
ty in ms 10 10 10
Iy in M5 an 90 L

0 Binp 50 50 50

fr
|
Hey

tirne
L7 tension, in volis

B8] 4.3.32 Fast transient test pulse a
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2inl
Us {1t
90 %
10 % 1
Hnenu 1
Lot dtel,
r fs b fs -
Key
fime

[ lension, in vols

404311 T RS 2 ER AR L 4 R 12V

i8] 4.3.33 Fast transient test pulse b

Parameters

12V system 24V system 42 V system

U,V £BE4211 | 28BF4212 | £8F4213
rinns 5 8 5
Iyinps 04 0.4 04

fyin s 100 100 100

4 In ms 10 10 10

Iy in ms a0 an =
Rino 50 L) 80

N

g2

R 2R

Test levels I °
Test pulse 3 Sm?;:,l::jbmﬂ % Test .time
I ] 1 v min
min. max.
Fasta (DCC and CCC) -10 -20 —40 - &0 10
Fast b (DCC and CCC) +10 +20 +30 =40 10
DCC slow + +8 +15 +23 <30 5
DCC slow - -8 -15 -23 -30 5
ICC slow + +3 =4 +5 +6 5
ICC slow — -3 -4 -5 -6 5
a

Test pulses as in 4.3,
b

=]

“alues agreed to between vehicle manufacturer and supplier.

The amplitudes in the table are the values of U, as defined for each test pulse in 4.3. T is referenced at the output of the CCC for
the CCC method, or at the ocutput of the open circuit generator for the DCC method.
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# 4312 TR 2R AT G B A PR 24V k AE R 2R

Test levels U, ®
Test pulse # se'?g\t,gflbt%t . et .“me
I Il ] v min
min. max.
Fasta (DCC and CCC) -14 -28 kili] - a0 10
Fasth (DCC and CCC) +14 +28 + 56 +130 10
DCC slow + =15 +25 +35 +45 5
DCC slow — -15 -25 - 35 —-45 5
ICC slow = +4 +6 =38 +10 il
ICC slow - -4 -G -2 -10 5
#  Testpulzes as in 4.3,
Yalues agresd to betwsen vehicls manufacturer and supplier.
The amplitudes in the table are the values of U, as defined for each test pulse in 4.2. U] is referenced at the cutput of the CCC for
the CCC methad, or at the output of the cpen circuit generator for the DCC method.

% 4313 R RA N 2 AR AT G B 4RI A2V kiR 2 RIE

=

o

Test levels U, ®
Selected test v Test time
Test pulse @ level b )
eve [ I I v min
min. ma.
-10 -20 —-40 - 60
Fasta (DCC and CCC) 10
(- 20) (— 40) (—80) (—120)
+10 +20 + 30 +40
Fastb (DCC and CCC) _ ) 10
(+ 20) (+40) (+ B0} (+80)
DCC slow + +8 +15 +23 +30 5
DCC slow — -8 -15 - 23 -30 5
ICC slow + +3 +4 +5 =6 5
ICC slow — -3 -4 -5 -6 5
#  Testpulzes asin 4.3,
% Walues agreed to between vehicle manufacturer and supplier.
% The amplitudes in the table are the values of L., as defined for each test pulss in 4.3. U, is referenced at the output of the CCC for
the CCC method, or at the output of the open circuit generator for the DCC method.

*EAER B 12 & R (DCC)
DCC ipl3# 2 ipliR e & 4o B 4.3.34 #777 » 34 (7 chip[3E"% ik a~ b

Positive 2 Negative z_ ;& 2, B ¥ %8s W] 4rE 4.3.32 - B 4.3.33 ~ B
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4.3.35 -} 4.3.36 #17 o

Dimensions in millimetres

Key
1 test pulse generator
2 DUT
Test pulse Capacitor valug
3  harness
Fast transient test pulse 100 pF

4 ground plane

I Slow transient test pulse 0,1 uF
5 1O line under test
6 power supply

DUT exerciser

==

high-voltage (200 % minimum) ceramic leaded capacitor

w

All hamesses are (50 £ 5) mm above ground plane.

i8] 4.3.34 I1SO 7637-3 Test set-up for DCC method
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U.-:
90 % [

10 %

t ty

Key
time
U tension, in volts

Parameters
U, To be defined in test plan
A =1 s
t 0.05 ms
1 D5sto5s
&, 20

B8] 4.3.35 Slow transient test pulse — Positive

oo ll /"— L

90 %

t

Key
time
7 tension, in volts

Parameters
U, To be defined in test plan
t <1 s
ty 0,06 ms
ty D5sto5s
R 20

i8] 4.3.36 Slow transient test pulse — Negative
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TR 48 & & EpliRiz (ICC)
TR E & ERIRFZE 2 PIARRE 40B] 4.3.37 #7037 R

7% Positive 2 Negative 2. 4 25 B ¥ % %cheB] 4.3.35 f- K] 4.3.36

T
-4
=

o

Key 10—

ouT e
test pulse generator
ICC
peripheral
test harness (length = 2 m)
ground line
insulation [{50 £ 10) mm]
ground plane
battery

0 d.c. power supply

1 50 02 coaxial cable (= 0,5 m)

F o R s P

o

- = O 0 = O

@  The ICC is placed 150 mm from the DUT.

il 4.3.37 I1SO 7637-3 Test set-up for ICC method
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4.3.3 # W& ¥ SAE J1113
SAE J1113-11 % T h& i 4.5 + Pl ~ SAEJI113-12 % %R
Ak 2o AR AT L fUB 4 RIGE ~ SAE J1113-42 L1 AT L B 5

2 CNS14498 2 1t it 4o

(1) # ikl enE ma g
CNS14498 7 i ¢ fi % s &7 £ 4 3 577 » SAE J1113 pI 4 3 4

I o Aot AT o

| GRRRE R o A A R R F R
I ARRDEH G RERFE B R AP S rpD ¥
1T
AR Rl B R Ao R R R R E B kR
TRER AN TRL Y BT
BRIV ARIED TSN RER AR E R RS R SN R BT
EREY S R

(2) 7 R bR

SAE J1113 2. 7 k4 ¥ i 5 S+ip)3%i% I 1SO 7637 T ik 445 fi %
54 o SAE J1113 22 CNS14498 7 if 4 %5 ji 5 Siplid 2. £ B v
dod 4314 917 o SAE J1113 2. T R AR AT i 3 SipI iR fe B o]

4.3.38 ~ 4.3.39 #751 » {4k HToT o
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# 4.3.14 SAE J1113 £ CNS 14498 #7 s 3 842 £ B b fi

SAE J1113 CNS 14498
M ik P% \VJ V
T
Peid R V NA
[ A NA \Y;
% 4.3.15 (12V & %)
S ) NA
% 43.16 (24V i &)
Oscilloscope
Voltage Probe —\
PE— M
S 60 mm —|
N =
A P DUT
R AN Source of
VA s transient
| B B s
‘o |
4— 200 mm—Pp 200 mm Ground Plane
B 4.3.38 73 B B =30 T L AN 2 BRI B W)
Oscilloscope
Voltage Probe —\
100 mm
A
DUT
V,\ Rg ] Source of
B transient
4200 mm —>| Ll _>‘

Ground Plane

B 4.3.39 *» 3 B B =3 AN &2 DUT 2 B pl3#pe & B
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# 4.3.15 SAE J1113 z_ T /R &%7 f % 458 12V "] &

Category  Suggested limit for Suggested limit for Suggested limit for Suggested limit for Suggested limit for

V. for v, for V, for V, for V. for
Pulse Severity Levels | to V  Severity Levels |to V  Severity Levels | to V'  Severity Levels | to V' Severity Levels [to V
Amplitude (V) v Y ] 1 1
Positive +100V +75V +50 V +25 V
Negative -150V -100V —50 V 25V

1. Values to be determined by vehicle manufacturer and equipment supplier.

# 4.3.16 SAE J1113 z_ T /R A% f 3 45 24V | &

Category  Suggested limit for Suggested limit for Suggested limit for Suggested limit for Suggested limit for

v, for V, for v, for V, for v, for
Pulse Severity Levels I to V. Severity Levels [to V  Severity Levels | to V  Severity Levels [ to V  Severity Levels [ to V
Amplitude (V) v v 1 ] |
Positive +200V +150 V +100V +50V
Negative —-600 V —450 V -300V 150V

1. Values to be determined by vehicle manufacturer and equipment supplier.

(3) TR LE A P
SAE J1113 ¥# CNS 14498 z. 7 R ATiE A& 4 RIFR AL R 2 v &
4o 4.3.17 #75% o SAE J1113 22 CNS 14498 ;p| &% it % #cz. £ B 4o

Bl 4.3.41 ~ 4.3.44 ~ 4.3.45 #7151 o
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4 4.3.17 SAE J1113 #2 CNS 14498 2. 7 R ¥l d % 4 B2 4 B 2

23
SAE J1113 CNS14498
12V % 50|24V % 52| 12V % kv | 24V [k st
BT R d TR ST A | Pulse 1a Pulse la
e s Pulse 1c | Pulse 1
ER=sL g TS Pulse 1b Pulse 1b
Hd R Mp i e BFpiEy
aﬁéfiﬂiﬁx ki NA NA | Pulse2 | Pulse2
TR RIRY ETEE A 4 T RL I %
iR E AT R f TR K
%, 3 o m e ?rﬂ . ' R Pulse 2a | Pulse 2a NA NA
EP RRRARY A L IR %
B grgb v R S fdy =g
TSR 2 R L B Pulse 2b | Pulse 2b NA NA
. ) e Pulse 3a | Pulse 3a | Pulse 3a | Pulse 3a
R T 5 o HiEAea A4 L
Pulse 3b | Pulse 3b | Pulse 3b | Pulse 3b
Wogg 82 Aed B E T EE (T @
HFAH AR A)TIAHET R RT| NA NA Pulse 4 | Pulse 4
"§ IR %
s ¢ 3¢ #772 (load dump) s9 i i >
1L @.ﬁ‘aiﬂiﬁﬁ—,%}g%ﬂ&gﬁ—'
f;?>f e EL A NA | Pulse5 | Pulse5
LIRFETW I RERIAF TR A
EREE T p g eTE 4
ORIRR TR L T B BE N B Y 2 R
s e e e TR NA NA | Pulse6 | NA
vOMT BRI AT A 4 el Rt
PORRIRL BHCRG  F M P BT 2 2
MBEH R v ARG A
. NA NA Pulse 7 NA
& * T 1% 37\ (electro-mechanical) 7 /&
FER 2 kAL
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1%

ek
2‘\

3*

Legends:

5

1: Oscilloscope or equivalent
2: Voltage Probe
3: Test pulse generator with internal power supply resistance R;
4: Device Under Test (DUT)
5: Ground Plane
6. Bond to Ground Plane connection. Maximum length for test pulse 3 is 100 mm

Bl 4.3.40 SAE J1113 & R AR AT it & 4 Pl B B

Not to Scale

t.
¢ t
SAE J1113 CNS 14498
12V s 5% 24V [k % ) 24V x % | 24V x %
12V k%
la 1b 1c la 1b
Us (V)| -75~-100 |-150~-600 |-450~-600 | 0~-100 | 0~-200 0~-1100
Ri 100 200 50Q2 100 |10 ~50Q | 500 ~200Q2
td 2ms 1ms 1ms 2ms 2ms 2ms
tr lus lus 3us =1lus =3us =3us
t1 0.5s~5s | 0.5s~5s | 0.5s~5s |0.55~5s| 0.55~5s 0.55~5s
t2 200ms 200ms 200ms 200ms 200ms 200ms
t3 <100pus | <100us | <100pus |=100us| =100us =100 s

B 4.3.41 Pulse 1 ipl3d it 252 %k
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' ty >
. t d ‘
ty
/' 10% of Peak:
T W% |
v
I 10% b
Va
ov >
Parameters 12 V System 24 V System
v, +37 WV to+50 V +37Vto +80 V
R, 20 20
t, 0.05 ms 0.05ms
t, 1 us +0/~50% 1 us +0/~50%
t," 0.2sto5s 02stobs

1.

before the application of the next pulse.

t, shall be chosen such that the device under test is correctly initialized

B 4.3.42 Pulse 2a ipl: it 25 % 4k

10%

ov

Parameters 12 V System 24V System
v, 1Y 20V
R, 0.050Q 0.05
ty D2stol2s D2stols
t, 1ms + 50% 1 ms + 50%
t, 1ms £ 50% 1 ms + 50%
te 1ms + 50% 1 ms + 50%
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> <

SAE J1113 CNS 14498
12V % st 24V % o 12V % s& 24V % o
Us (V) -112~-150 -150~-200 0~-150 0~-200

Ri 50Q2

td 0.1us

tr 5ns+50% =5ns

tl 100 i s

t4 10ms

t5 90ms

] 4.3.44 Pulse 3a iplz& i 75 2 S
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90%

> <
—
2

‘IS
Va l
| > t
L— A . P —
SAE J1113 CNS 14498
12V % % 24V [k ke 12V % % 24V [k ke
Us (V) +75~+100 | +150~+200 0~+100 0~+200
Ri 5002
td 0.1us
tr 5ns+50% =5ns
tl 100 i s
t4 10ms
t5 90ms

@l 4.3.45 Pulse 3b B3# 4 ) 2 S8k

# 4.3.18 SAE J1113 % AR AT it & B 4 Pl 12V Suad R 2 BIE

U3
PULSE" PULSE® PULSE PULSE PULSE PULSE
1a 1b 2a 2b 3a 3b
L4 —100V —-600V +50 V +10V 150V +100 vV
L3 75V —450 V +37V +10V -112V +75V
L2 50V -300V +25V +10V 75V +50 V
L1 N/A N/A +12V +10V 37V +25 V

1. Region | does not apply to Pulse #1 for all cases.
2. Pulse #1b applies to 12-V heavy-duty trucks (Classes 6-8) and supersedes #1a.
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# 4.3.19 SAEJ1113 T /&R oT ik dL & 4 PIFE 24V k FuE R 2 PIR

o
PULSE PULSE PULSE PULSE PULSE
ic 2 2a 3a 3b
L4 600V +50V +20V 200V +200V
L3 450V +37V +20V 160V +160 VW
L2 =300V +25V +20V 100V +100 W
L1 N/A +12V +20V 50V +50V

(4) = RmAI e 2 F AR AL G 4 PR

SAEJ1113 T iR& 11 *h 2 HRePBTfE AL B 4 PR T 4 FARIES
ER ",lT% 7 CCC P32 &2 CNS14498 4p = ¢+ » 8 3 7 DCC ~ ICC 12
% Chattering Relay - SAE J1113 &2 CNS14498 7 /a4 1 ¢k 2_ 87 55 4

B4 RIES 2 LR Aok 4320 40

# 4.3.20 SAE J1113 £ CNS14998 7 iRttt 2 &7 AL F 5 4 PIzE

2o & Bt

SAE J1113 CNS14998
RlFREE R BIFRIRL | BlEEAR R PIRFIRR
oo M L\-}\_&j_./}
G el BRI #] 4.3.50 a F] 4.3.18 a
(CcO) b b
a
BRT R M in L opiRE b
TR M ERIRR F 4351 D NA
(DCC) Positive
Negative
TR & LR Bl 4.3.52 Positi.ve NA
(ICC) Negative
Chattering Relay ® 4.3.53 NA NA
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|<—-:—)
N
)
)
)

AT

¥ >
ov  Reference W,

For 12V Systems For 24V Systemns
Vg = 0 to —60 V Vg = 0 to =80 V
Rsy = 500 R51= S0 g

T = 0.1ys +100/—-0%

T, = 5ns + 50%

t; = 100 us

to= 10 ms

ty = 90 ms

] 4.3.46 PIEMRA a

4){ t }(7
1
e
W
v
5
Reference Vr
V] A .
vr
A t
ov ||‘l“ t[f e t >
For 12V Systems For 24V Systemns
Vg = 0 to +40 V Vs = 0 to +80 V
R.] =50 q Ry =50aq

Bl 4.3.47 BIFE"A b

85



tr

10%

90% v T

-

ﬂ—td—b

"

ty

Parameters

Vs: To be defined in the test plan
R=2Q

t,=05stob5s

t3=0,05 ms

t=1ps

] 4.3.48 RIFE#RA C

v

90%

Vs

10%

ta

A

Parameters

Vg To be defined in the test plan
R,=2 Ohms

ti=05sto5s

ty = 0,05 ms

t£1ps

Bl 4.3.49 BI3E*R 4 d
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PRl
Test Levels Vs Test Levels Vg Test Levels Vg Test Levels Vg

Test Note 2 Note 2 Note 2 Note 2
FPulse L1 L2 L3 L4 Test
Note 1 (volts) (volts) (volts) (volts) Time

a -10 -20 -40 -60 10 min

b +10 +20 +30 +40 10 min
DCCc -8 -15 -23 -30 5 min
DCCd +8 +15 +23 +30 5 min
ICCc -3 -4 -5 -6 TBD
ICCd +3 +4 +5 +6 TBD

# 4.3.22 SAEJ1113 % &t b 2. R endT ft £ £ 4 PIEE 24V k5

Bl
Test Levels Vs Test Levels Vg Test Levels Vs Test Levels Vs
Test Note 2 Note 2 Note 2 Note 2

Pulse L1 L2 L3 L4 Test
Naote 1 (volts) (volts) (volts) (volis) Time

a -14 -28 -56 -80 10 min

b +14 +28 +56 +80 10 min
DCCc TBD TBD TBD TBD TBD
DCCd TBD TBD TBD TBD TBD
ICCc TBD TBD TBD TBD TBD
ICCd TBD TBD TEBD TED TBD
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*
ZH
wF
=
=
NS
bl

=%+ (CCC)

DUT Paripherial such as
= 8ensars, load, acmm
: T - mounted as in vehicle.

Insulating supports for
the test harness

buT

Device under Test
Insulating suppot, if
DUT is not to be connected
to ground in the venicle.

.

‘\\
Power supply 13.5V

Tosupply .
Test Pulse Generator

1) The salected dimansion must
be specified in th: test plan
and documented in the test report

B 4.3.50 T F 1248 & % L pl3Fi2 (CCC)2 plApe & B

kERT F I E R (DCC)

ground plane extension if the pulse generator
is to be on ground plane 1
BNEE
100 mm ™ c
5
\ 50 mm 100 mm
+ min
—
6 7 2

L 3

(1000 - 2000) mm

4 Note: All harnesses shall be (50 £ 5) mm above ground plane.

CAPACITOR VALUES FOR THE DCC TEST METHOD

Capacitor
Key: Test Pulse Value
1 Test Pulse Generator 5 1/O Line under test Fast transient test pulses (A and B) 100 pF
2 DUT 6 Power Supply !
3 Hamess 7 DUT Exerciser Slow transient test pulses (C and D) 04 puF

4 Ground Plane
C High voltage (200 V minimum) ceramic leaded capacitor

Bl 4351 & &7 7 1448 & RI5#2 (DCC) 2 plsEpe & B
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* TR 1248 & & 2Pl (ICC)

2
8
—
1 5
3 |
l e l 7

i

1
Key
1 DUT 7 Insulation (50 £ 10) mm
2 Test pulse generator 8 Ground plane
3 ICC —shall be placed 150 mm from the DUT 9 Battery
4 Periphery 10 DC power supply

5 Test hamess — shall not exceed 2.0 m in length 11 50 £2 coaxial cable (max 0.5 m)
8 Ground line

B 4352 T B 48L& & EpliR2 (ICC)2 B fe & B

% Chattering Relay
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b4

Potter & Brumfield
KUP-14A15-12
N (ar equivalent)

e -
TEST POWER
FIXTURE ; SUPPLY
L | Oscilloscope
ek
NC
"o i
[ 1 12 VOLT
£ BATTERY
£ —--"ﬂ'\—r
© E
= £
S Y o =100 mm
? -==tlys
= \ - N Relay:
= -L 12 VAC Relay

: Ground Connections

“ % See Figure 8 on
1 use of shielded
DUT Mo twisted wiring

Ground plane

T
N Insulated support
Relay Wire

Mon-conductive Support

Test Harness Wire

| Ground Plane

Non-Conductive Support should be constructed using
High Density Polyethylene or Delrin. All dimensions are in mm.

] 4.3.53 Chattering Relay ip|:&fz % B
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434 p ~+4& JASO D007

JASO D007 #f i5 # #+22 CNS14498 2_ £ B 4o 4.3.23 #757 »

JASO D007 #7 ix 3 &t # e B I 1SO 7637 - JASO D007 H #7 i 4

4 PR Er CNS14498 2. £ B 4o 4.3.24 #1777 o

7

# 4.3.23 JASO D007 £2 CNS 14498 %7 ix % 6+2. £ B vt fie

JASO D007 CNS 14498
@ %
TR Mg 2% L Vv \Y
it "%k v NA
GRS (1Y NA Vv
i NA NA

# 4.3.24 JASO D007 2 CNS14498 #7js . % # Plifp2 £ &

JASO D007 CNS14498
12V % 5% 24V & ko 12V % 5% 24V & ko
1 1 1 1a
1b
2a 2a 2 2
2b 2b NA NA
2 s 3a 3a 3a 3a
3b 3b 3b 3b
4 4 4 4
5 5 5 5
NA NA 6 NA
NA NA 7 NA
TIRAIL 2 a a a a
" b b b

91

A~




&/)%'ﬁ%%ﬁg« u ‘

4 a3 ¢ > JASO D007 £ CNS14498 ik 7%

A lenZ B 4o 4.3.54 #7571 »JASO D007 B 38 %% /& 2a 22 CNS14498

SR IRAR L 2 2.

D007 ip|##%

/\

>

S-#cAp e o

HplE% 4 3a~3b % 44

;fs > JASO

& 12V s 3LH Vs 5 +21.5~+86.5 2 CNS14498

1 Vs(+26.5~+86.5) 4= F] 7 — b - H & i AR o

R SRS S e T

2 % CCC» Hipl

Ve

#o & 4 pIEE 0 JASO D007 svipl3& =

wAeE 2 RIFIRA PR IF CNS14498 -

U t,
I
Uy
0 01U t
>
0,9U-
B TR _f_r_
— L
t
ISO 7637 CNS 14498
24V i % 24V % %
12V [k % 24V i st 12V & ke
la 1b
Us (V) 0~-100 0~-600 0~-100 0~-200 0~-1100
Ri 100 500 100 1002 ~50€2 |50€2 ~2002
td 2ms 1ms 2ms 2ms 2ms
tr lus 3us =1lus =3us =3us
tl 0.5s~5s 0.5s~5s 0.5s~5s 0.5s~5s 0.55~5s
t2 200ms 200ms 200ms 200ms 200ms
t3 <100 s <100 s =100 us =100 u«s =100 s

Bl 4.3.54 Pulse 1 ipl3 it 25 2 %k
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4.4 # 7 42 p):=(ESD)

S SR CNS 14499 T e B jm—k p # L 2T hT I #
L ERARE RRRE R 5 R AR 441 955 o
@ < F% 4L 1SO 10605 " Test methods for electrical disturbances
from electrostatic discharge | 2. R AP Z M@ % & 77 T ==
27 2 CNS 14499 2 £ 8 1L g o

% = % W& % SAE J1113-13 " Electromagnetic Compatibility
Measurement Procedure for Vehicle Components—~Part 13: Immunity

to Electrostatic Discharge | 2. # B4 7 3% & $#7 7 ; T 2 &2
AR CNS14499 2_ % B vl i o

% = p & &% JASO D001-94 " General rules of environment testing
methods for automotive electronic equipment ;2. T & 4p % 1185 (#
TRTIA)E FAT T 5 £ & AR CNS 14499 2 X Bt o

EUEE LR SRR A WA T A B RE BRI

441 LHEEFET AT PR PP VR L

ISO 10605 | SAEJ1113-13 | JASO
RIFEIE P CNS 14499
2001 & 5% 2004 & 5% D001-94

A TR — \% \% Vv
R V Y Y v
KB ] v v - -
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4.4.1 =% CNS 14499

AR R

()T 5 e i lse
CNS14499 # # 7 ipl3# i i

Aron o PIEEIE E Pldek 443 917 o

T AR O e #F T

4§ (ESD)ip|%

T4 fofFd F BT B AR o

Lok 4.4.2 57 0 Pl & 4o B 4.4.1

% 4.4.2 CNS 14499 & 7 pl:fif 2
ER = CNS 14499
BRMPHIER 23+5°C /30~60%
g R 330pF/2000Q
T T e Bz
BB T R hod 4.4.3 917
% T = 3 =%
RlERE R Yo@) 4.4.1 #17
% 443 7 F e niET PRRAEE R
BT R L
g A kv e
i 4% e RIS
RIEEIE n | m | v ,
BRRT b +4 | +6 | +7 | 48
T F xR b +4 +8 | +14 | 415
A M2 T HERFRFIEL 254
b)d # gl £ ¥ EE LR RARY &8
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1.ESDT ik & B SAEE & HF

2 ESDH 4t & 6.5 K (dr ¥ § % &)
3.4%# 7.5 R
R 8.3 o

B 441 %+ i-e ESD =T RliFpe &
ESD # % Pl > i2 4 o™
()2 i M FIRIER L R Y TR 0F - B RGO R

GES BB A G RURRE F - BRIEET R R T d 443 AR

(D)= - B gk - TREFT VEFZ BLiEEfe= B §
WBlbamed > a2 T PFRRFIRL 5 54

O BRAEEE  FHEE ) T BT ALRRE - Bl A1
£ RIFER F iR

(a2 F =z BRTRREPFfrL & BRFREELT LG T

95



F oA F R
()2 424 T

M-ESDHHRFE WV L R£BEM 2975 V2 e LB 2 R
3 443 YT TR BT - BT BLpE o
UES B

H-ESD it B A FEHLFRIEE T 0 15mm him B o FAFER R
xS E T AL (215 &) T b4 Smm/s & { B id R e
FRIEE R B IEEE - AT kB A 443 FRTTR
B EgEE - 2 BERIGE o
(Q)BAril 7 3 2 %R > FL WD FRF B E PIHIREF T 24
PR ek DRI RTFL > BE X AR o
JB (3 R 3R o
(3)ESD £ & plzx= 2

ESD 2 plz#iz 2 RI3Efe & 4o Bl 4.4.2 9771 R[3 E e d 4.4.4
ST B PR E e 445 4T o A FRIER L 0 5 TR
B F AT B e 2 RIREeE - FRE 6 2 B ] iR R
I B e (RS (Aol R B R ) o R RS 2
F Ip chfE R R fric o

MR R B ¢ AR L E B T RAMIG



TR E o &8 fpehl ¥ (R E P iz @ Fl4s(knob) ~ 4%
74 (lever) ~ 35 4m(handle)» izak & 45

BRI REE R P B gmens | B A B N gk ek o
otk PIREER ¢ FER O B4 3R A B R 2k SRR (B -

Sl BAREETEY PRATAER -

4 4.4.4 CNS 14499 fi & jp|zk 5

TR CNS 14499
BEGPEIER 23+5°C/30~60%
R 150pF/2000(2
TR e
330pF/20002
% YT INER
Pl TR 4ot 445 #7o7
T =k 3 =%
B3R B 4r @) 4.4.2 #151

# 445 5B PR ppE i

BlRE TR v
T kv A
EH D iR
G nlm/l v
R 0T 11
2 il 2 b +4 | 48 | +14 | £15 3
PR Et T
N )k b +4 | 48 | £15 | £25
AR R T EEF R
a)fp Atz T ERFFIRLI A5
b)d B R Rl XK e kS WP BRI
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1L#ply»  2ESD g %

B 4.4.2 & & ESD Pl:Epe &

ESD A& plak = i3 dcif 40T
(a)#-ESD Pl Bendhd T Fiod P ok & 5 R ol
B(ir® 44.2) - &k 3 L T 4 Wenif st B Ag o

(b)i * 2 # %@ 2 RHHRF & Z FAY EHESD F oL fif

(\.L

B2 AR £ blhe Smm/s & L chid B e kT BT E P A

=

%
(©)#rF & fml e T B4R 330pF #£ 45 0 12 4KV~ 8KV fr 15KV i
1 200060 fparc R RITE « UF 2t 2 ok B IR G (A HERT FR
)% BB hd P et R B R ARV B R 150pF

4 11 25KV 4 20000 kot 7RI -
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(HF - BT ges- TREET CEFZBLEEIZ BE

Wt o AR T R IREL S A5 0

()= BT BEE - 8 @y T B LRIRE - i R
£ RIZEAP iR o

OB F - FYHAIFTLET B D i GldeBD EEF ~ 3

N ARTAEEE TR > YT E A e

4.1.2 B% &% 1SO 10605

ARG P B RERATL L RGER R T T

4

ez ## 7 3w (electrostatic discharge » ESD ) Bl:E > 2 » &

Sy
I
i\
B

FRAFHEAL T4 foffd I RIEEFRARA o 10 TS R
ek Kiv(A )P ESD 2 RlEAEA o £ 4.4.6 & 1SO 10605

2001 & 52 CNS 14499 2. £ B 1t fi

(1) * & T
AETRFLEISLHE T I NEEL LT P T
Ed Al o EREFTRTIT I NG h- TR HplEiE

E4ok 416 97 cCNS 14499 7 & @ e & + 05K T 2 RIE
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# 4.4.6 1ISO 10605 A & 7 B[z

A BT P R ISO 10605 2001 # %% CNS 14499
BRI ERER 231+5°C/30~60%
TR e 150pF/2000Q2
i k23t NA
RIFT R +4~425kV (0% 4.4.7 #777)
K d 3 =%
BlaEAe R 4o§) 4.4.3 1

447 T F B A BT PIRRPRE L SR

iR o 2
% F A ‘ Bob 2 ? ol
i kV w &ﬁﬁ:
EARRT +4 | +6 | 8 ,
TFORR +4 | +15 | +25

iR ARz T REREFRI S5
b) KRl A A4 7 E & T 8KV 2w AT 3
F T 48KV -
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LR ET RS 5. & ipl 4
2. ESD ikt ® 6.4 7 A 4k
3IMQ*%T 2 £

4y &EHY

B 443 A BT 2 Bl

ESD & & & BIRARS 4o !

(@) %Ip 4 447 PR EHFREEEHEGFREF - {* ESD &
(27 §54]) FRIERE hE - Bl Behdyr s b3 fud - BB
Baor ~ b BB SR R B G o B Y GRERFRL BT

R o
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()2 a7
ESD HHRER V7 3 RRIDE TIE AT IS kB A

AA7 enE PR T REF - BT ERIE FRlS AF - Sk

R0 AN ¢ B F R FR L o B%d T e R A
¢ e - B IMQR R

(1) &R e BLE = —%iﬁf

$HE - BRTEAE - DREMETVRES I RT 2 BLEE

FrEtE - BT BRRGE o 2l ESD BOR F AFEHFRIELRE T 0

15mm iz ¥ o AR By A F e T RS 2 E (#15 &) 0 &Y
PlAeSmm/s & L e Ao FREERT LD EFTE - % o

ERlAE - X RT L ARPT R BT AAERS L 0 R
T A R - B IMQT kg

(D) &R g e d 2 &

() A @FRIP g %%5'%11%&

=

HE - BRREEAE - BT REFRIZRGFES AT 3B

o3 B & o
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Yok G EA T FEDEFERFFES R R ERT
*ﬂ‘&L;}'&ﬁax' TR B o ek '6]\/;'ﬁ%i?%fi b AR B

’f\." @ [ 'g m/? Fé‘

(A)FET + K E i
S ER AT B G - R RN R e f a2 TR
R 2 (8 (AF BLiEMEier B RETREE ) FRf RZHE

AR T AR

(2) T ipl3

1SO 10605 2001 & #% &% 2% 22 CNS 14499 &3 2% » H jp|2
Sk 0 5t 4 44240443
(3) & & jplz&

fr CNS 14499 28 RI3# » 37 %+ % 444 4c# 445 -

4.1.3 ¥ W% SAE J1113-13
SAE J1113-132004 £ s H R3¢ P e 7 FEERAKER 2 &

TRlEE > X m R4S ESD RIGE

(1)~ =T BIE

SAE J1113-13 2004 & i< A &7 BlR % E 4ok 4.4.8 #7157 o
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# 4.4.8 SAE J1113-13 2004 & & A it 7 PlRiE 2

A TR SAE J1113-13 2004 # 5~ CNS 14499
BRI R R 23+3°C/20~50%
R e 150pF/2000(2
W = ZF NA
PR TR +4~+25kV (4r# 4.4.9 #757 )
K d 3 =%
BlaEAe R Yol 4.4.3 9

4 4.4.9 SAE J1113-13 2004 £ K B3 2R T R = F

RIFFER TS | RIRTREE | & - Biafd ] R Ak
1 Ff xR +4kV 3
2 Ff xR +6kV 3
3 E +8kV 3
4 gt +8kV 3
5 T F R +15kV 3
6 TFORR +25kV 3
(2) &= pls#

SAE J1113-13 2004 # %<2 CNS 14499 &2 Bli%2. £ B 4r 2
4.4.10 #7571 > % TORIGRTRB R R S AR SR R 45 12 CNS 14499 7
ek s HpZRIEE S ARk o

# 4.4.10 SAE J1113-13 2004 # 52 CNS 14499 -7 Pl3f 2 £ B v i

BT SAE J1113-13 2004 # 5% CNS 14499
B RIpEIER 23+3°C/20~50% 23+5°C /30~ 60Y%
R e 330pF/2000Q) 330pF/2000()
i LT LIS
il TR YT ) dod 4.43 47
+15kV 11T (3§ % R)
T e 3= 3=
BliRA ¥ 4r @] 4.4.1 #7o1 4rfB] 4.4.1 #1751

104




4.1.8 p & {52 JASO DOOL-94( & 4445 § 2 3 24 )

dw PR AR E TR EHE 0 g TN
B (T4 k o AR R A T T S o
(1) & &7 gl

HETHEE WoB 445977 0 A BT REE S 4ok 4411 557 o

# 4.4.11 JASO D001-94 & &7 plidig &

A T R JASO D001-94 CNS 14499
EAMPEER 20+15°C /65+20Y%
TP e 150pF/500Q
T T F
PR +0.5 \11kv NA
% = e 3=
RIFAAC R 4o @) 4.4.5 “7 %

e POEEILR 45000 + 5 %

TR A A
\ AEEER,

BT T /’o

Bl 444 FuEFdimEl

[}
it

=

G
FHEGEEEEAERS
150 pF +10%

lﬁ%ﬁﬁiiﬁ_

AL L R PR LY N ) B
BT [ RATRRRSRRRRARIRRENN
SIS A /QW 77

> LA fEM

B 445AF (543 ) Tk 2
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JASO D001-94 ESD * & ipl3& %) Fhe™ -

AFER S%B3Ae Bl 445 o7 ciplR S E e A4 4411 47
REZBFTRI AT T OB LHES > SRITH TR L
AR o RSP ARV E SR 3 Ay

ForoRT R AR R A TE o

(2) T Pl

# 4.4.12 JASO D001-94 &2 CNS 14499 i3 B2z £ B b i

R R JASO D001-94 CNS 14499
BRI A 20+15°C/65+20% 23+5°C/30~60%
R e 150pF/500Q2 330pF/2000(2
R st A LY ]
R TR +1~ 5~ +10 ~ £15kV 4ok 4.4.3 #1oT
%P =i 3=t 3 =%
RIFFR R 4o 4.4.6 47T ho @] 4.4.1 #55F
| M‘“x M\—'Q: f W< DT,
LT T 7
iR, Ah%iE
il CFEN VT T

i
77w F7v—r (RSEAR)
o ft

B 446BCH (4 i®in) 92> 2
JASO D001-94 & iRI3E ) Fpde™ °

JASODO001-94 2 B 2 C#aF %P4 K 4.4.6 “777 » kT RE

[}

£33

g

C?r"

BB EE R R RN S (S SRR

4412 #T R T2 PR RB L e R REFTHES BRI TH T
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