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JLR-EMC-CS v1.0 Amendment 4
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- DV (Design Verification)
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SRERE U /INTA—F DB ERBE

INDIA—H

Time interval, length

Resistance, capacitance, inductance, impedance

Test parameters for RF field strength, Electrical or
magnetic field strength, injected current, power, energy,
transient voltage amplitude

Power supply

ESD ambient

Q

Ei&l!

A

+10%

+10%

0-10%

12V -13.5V

22.5°C — 23.5°C
20% — 40%



JLR-EMC-CS v1.0 A RBLTL AR5

CISPR 25 ME - {EEIIVI a3V EIE
ISO 10605 FFEINE

ISO 7637-2 BEIIVI I (32T«
1ISO 11452-2 ALSE

1ISO 11452-4 BCI

1ISO 11452-9 I AR

ECE regulation 10 iV ERELE S

Defence Standard 59-411 Part 3

TIvy32 \(S21=7
Issue 1 Amendment 1 BMRILIV AV RUAZI2=T4
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JLRIR$EEFORDIRED

Jaguar Land Rover JLR-EMC-CS v1.0 Amendment 4

RF Emissions

Conducted Transients
RF Immunity

Magnetic Field Emissions

Magnetic Field Immunity
Coupled Disturbances

Continuous Disturbances
Transients
Power Cycling

Ground Offset

Low Voltage Transients
Voltage Overstress

ESD

Q

RE 310 (0.01 — 5905 MHz)
CE 420 (0.15 — 242 MHz, Current)

CE 410 (+75V /-80 V, 20 V)
RI 112 (0.1 — 400 MHz)

RI 114 (200 — 3100 MHz)

RI 115

RE 320 (20 Hz — 150 kHz)
RI 140 (20 Hz — 150 kHz)

RI 130

RI 150

Cl 210

Cl 220 (G2:21.5,19.5, 17.5 V)
Cl1 230

Cl 250

Cl 265
Cl 270 (Max 28 V)
Cl1 280 (Max 30 kV, 10 discharges)

FORD EMC-CS-2009.1

RF Emissions
Conducted AF

Conducted Transients

RF Immunity

Magnetic Field Immunity
Coupled Disturbances

Continuous Disturbances
Transients

Power Cycling

Ground Offset

Voltage Dropout

Voltage Overstress

ESD

RE 310 (0.15 — 1583 MHz)

CE 420 (0.15 — 108 MHz, Voltage)
CE 421 (0.01 - 0.15 MHz, Voltage)
CE 410 (+75 V / -100 V)

RI1 112 (1 — 400 MHz)

RI 114 (400 — 3100 MHz)

RI 115

RI 140 (50 Hz — 100 kHz)
RI 130

RI 150

Cl 210

Cl220 (G2: 215 V)

Cl1 230

Cl 250

Cl 260

CI 270 (Max 24 V)
Cl 280 (Max 25 kV, 3 discharges)



Radiated RF Emissions : RE 310 (1/11)
CISPR 25 Edition 3, ALSE%

B 7E fB iR S B . 0.01 — 5905 MHz
F5RFL—2GP & {E 1000 mm x 2000 mm
GP#zith /5% - BED—ILREE T KK
GP#EMRANSYT . RSEEDLE 7:1, 300 mmAEkRELLA
GP#zihiEn . £25mQ

RIETUTT . EJER—IL, INfa=AH)L,

A RYATa4vD, R—2FoTF
INMAZAHILTTF: Min. 3dB PYyTR—42
ToTTHHRIE - SAE ARP 958.1 Rev D

Q




Radiated RF Emissions : RE 310 (2/11)

Top view
(horizontal polarisation)

Top view
(vertical polarisation)
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Top view

(horizontal polansation)

Radiated RF Emissions : RE 310 (3/11)

Top view

(horizontal polarisation)

1500£75

1000+ 10

100 +10

:
1000 min.
uwy
-
H
8
wy
- 1 000 min.
1000=10
100 +10
14 |--- 14
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See 611 polarisation
L. o
H
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3 i k 54 - 3
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'*‘gg T —
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Front view

Side view
IEC 37608

QI RNIATAVITTF

Front view

100+ 10

900+ 100

250 min.

Vertical
polarisation

Side view
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Radiated RF Emissions : RE 310 (4/11)
Level 1 &R

EXRHE

: CISPR 25 Ed.3

Table 7-1: RE 310 Level 1 Requirements

Frequency
Test BW BW BW
Descripti R PK (dBpV AV [dBpV, W dBpv
— escription ange (kHz) {dBuv/m) (kHz) (dBuv/m} (kHz) ap™ (dBuv /m}
{MHz)
R-01 0.01-0.1 1 95 - 23 Log (f/0.01)
R0Z | pow 0.1-1 g 72
R-03 | requirements 1-10 9 72 - 22 Log (f)
R-04 10-30 g 50
M-01 30-75 52- 2513 Log(ff30) 62 - 25.13 Log(f/30)
ECE REG 10
M-02 75-400 120 42 +15.13L 5 120 52 +15.13 L 5
Reguirements oelf/75) oelf/75)
M-03 400-1000 53 63

Mote: f = Measurement Freguency (MHz)
Note: * Peak pre-scan measurement may be used as per Section 5.2

Q
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Level [dBuV/m]

Radiated RF Emissions : RE 310 (5/11)
Level 1 3K, Rest of World, ECE Reg.10

0.01 - 30 MHz 30 — 1000 MHz
PK :BW =1kHz (f £0.1 MHz) QP : BW =120 kHz
BW =9 kHz (f 2 0.1 MHz) AV : BW =120 kHz
100 80
90 \_R-01 (1kHz, PK)
70
M-01 (120kHz, QP) M-03 (120kHz, QP)
80 2-02 (9kHz, PK) 50 | M-02(120kHz,QP) _———
€ 50 ~ T T [ TTT]
% R-03 (9kHz, PK) R-04 (9kHz, PK) 3 M-0L(120kHz, AN/M'(B (120kHz, AV)
50 5 40 M-02 (120kHZ, AV)
40 % 30
30
20
20
10 10
0 0
0.01 0.1 1 10 100 10 100 1000
Freq [MHZz] Freq [MHZ]



Radiated RF Emissions : RE 310 (6/11)
Level 2 B3R

Table 7-2: RE 310 Level 2 Requirements

Test ID Description (Band) F:::jencv Range {:::] [dB;PnI.f /m) {E::] {dnil:r'm] [::;t] {dnﬁ: /m)
Broadcast Services

BS-01 LW 0.15-0.28 9 36 9 43
BS-02 MW 0.53-1.7 9 12 9 30
BS-03 SW 1.7-30 9 12 9 24
BS-04 FM 1 75-01 9 18 9 12 120 24
BS-05 FM 2 86-109 9 18 9 12 120 24
Digital Broadcast Services

DB-01 DAB Ill and TV Band Il 167-245 1000 32 1000 22

DB-02 TV Band IV/V 470-890 1000 38 1000 28

DB-03 DAB L Band 1447-1494 1000 46 1000 36

DB-04 SDARS 2320-2345 1000 46 1000 36

Q
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B al (o2}
o o

o

w
o

Level [dBuV/m]
N
o

BN
o

o

Radiated RF Emissions : RE 310 (7/11)
Level 2 3K Broadcast, Digital Broadcast Services

0.15-109 MHz 167 — 2345 MHz
PK, AV : BW =9 kHz PK, AV : BW = 1000 kHz
QP : BW =09, 120 kHz
60
DB-03 | DB-04
BS-01 50 (PK) (PK)
(9ﬁQP) DB-02 -
540 (PK)
| BS02 S DB-01 )
Bs.01 | (9kHZz,QP) L > - (PK) DB-03 DB.04
(AV) sl BS-04, 05 A (AV)  (Av)
OKHzQP) | (i20kHz OP) T DB-02
820 (AV)
BS-02 BS-03 — BS-04, 05 (PK) DB-01
(AV) (AV (AV)
T BS-04,05(AV) 1g
0
0.1 1 10 100 1000 100 1000
Freq [MHZz] Freq [MHZz]

S,

15



Radiated RF Emissions : RE 310 (8/11) Level 2 &3k

Table 7-2: RE 310 Level 2 Requirements

. Fr Range BW BW BW
TestiD Description {Band) [ME:;E“W i (kHz) muﬁfm] (kHz) {dﬂﬁ:fml (kHz) !dﬂ?‘ﬂl’:'ml
Mobile Services
MS-01 am b5-28 9 18 9 12 120 24
MS-02 2Zm 140-176 9 18 9 12 120 24
MS-03 RKE & TPMS 1 310-320 9 20 9 14
M504 TETRA 380-424 9 25 9 19
M5-05 REE & TPMS 2 A425-439 g 25 9 19
Ms-06 Police (Europe) 440-470 9 25 9 19
Ms-07 RKE 868-870 9 30 9 24
MS-08 RKE 902-904 9 a0 9 24
MS-09 4G 703-821 1000 46 1000 36
MS-10 G5M B30 259-295 120 32 120 12
M5-11 G5M 300 915-960 120 3z 120 12
M5-12 GP5 1567-1583 9 10
MS-13 GLOMNASS GPS 1585-1616 9 10
M5-14 G5M 1800 1805-1880 120 34 120 14
MS-15 G5M 1900 1930-1995 120 34 120 14
MS-16 G 1900-2170 1000 46 1000 36
M5-17 WiFi and Blustooth 2400-2500 1000 46 1000 36
MS-18 4G 2496-2690 1000 46 1000 36
M5-19 WiFi A4915-5825 1000 56 1000 46
M5-20 ITS 5875 - 5805 1000 56 1000 46

@ ;



Radiated RF Emissions : RE 310 (9/11)
Level 2 3K Mobile Services

4m, 2m, RKE, TETRA, Police(Europe), GPS, GLONASS
PK, AV : BW =9 kHz
QP : BW =120 kHz

60
50
E 40
E MS-07,08 (PK
S 30MSOLMs-02 MS-04,05,06 (PK) i
= @7 ©P | vsos T
o ;
S20 ws-02 ek ) $-07,08 (AV)
MS-01 (PK) — MS-04,05,06 (AV) MS-12.13 (AV)
10 — T MS-03 :
Ms-01 Ms-02 | (AV)
(AV)  (AV)
0
50 250 450 650 850 1050 1250 1450 1650

Freq [MHZz]

@ .



Level [dBuV/m]

Radiated RF Emissions : RE 310 (10/11)
Level 2 3K Mobile Services

GSM

PK, AV : BW =120 kHz

Q

60
50
MS-15
Ovs-10 (PK)
(PK) MS-14 (PK)
0 | T M1 (PK)
0
— — |MS-11 (AV) MBL4 AV slis
10 w510 (AV)
(AV)
0
800 1000 1200 1400 1600 1800 2000
Freq [MHZz]

w S gl (o2}
o o o o

Level [dBuV/m]

N
o

4G, 3G, WiFi, Bluetooth, ITS
PK, AV : BW = 1000 kHz

MS-19,20 (PK)
MS-09 MS-16
(PK) (PK MS-17,18 (PK)
MS-19,20 (AV
S-09 | MS-16 M$-17,18 (AV)
AN (A\/
\I‘\V) \\v
0 1000 2000 3000 4000 5000 6000
Freq [MHZz]

18



Radiated RF Emissions : RE 310 (11/11)
R —JIIZI7TS/A a7

{5 ARIE 4 —7J JLIZFair-Rite Type 43 (F1=IXRE%ER)
7&150mmFaElefH>wHH

217540t 24743 oM MIEREST—TIL

@ .



Conducted RF Emissions : CE 420 (1/2)
CISPR 25 Edition 3, IcEERIIVI Iy

A 7E

Band Freq A\Y} QP BW
(MHz) (dBuA) (dBuA) (kHz)

=) B B B

0.15-0.28
AM 0.53-1.7 6
SW 1.7-30 -1
FM1 75-91 -22
FM2 86 — 109 -22
DAB 167 - 242 -22

0.15 - 242 MHz

13

-15

-15

-15

120

120

120

40

Level [dBuUA]
= = N w
o o o o o

N
o

o
S

0.1

— LW (9kHz,QP)
LW (9kHz,AV)
AM (9kHz,QP)
SW (9kHz,QP)
AM (9kHz,AV)
SW.(9kHz,AV)
DAB
FML, Fm2 | (120KHZ, QOP)
(120kHz, QP)
EM1, EM2 T
(120kHz, AVv) || DPAB T
LLLLLLLLLL V)
1 10 100
Freq [MHZz]
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Conducted RF Emissions : CE 420 (2/2)
CISPR 25 Edition 3, IcEERIIVI Iy

IN—RALE : 1700 - 2000 mm

REREEH EFIO—JE
BIRZAV . )VE—NTZURZA (B—HILY
CP-01 S UFRZAUITEARRN) .. &S Z @A
E&

CP-02 4£S54 %FIIZHER 50 mm, 750 mm

cp.o3 EIMVEREISHER. 2L IS5V
EV—IREBRISVTITEDHRIL

@ g



Conducted Transient Emissions : CE 410

ISO 7637-2 fast pulses
NILADETORMEEHRE

All transient parameters(amplitude, rise time, fall

time and duration)

1

100 25

<2ms +75V/-80V ﬁéj R_.,[h

—td

>2ms 20V =

200 250

200 £50

b) Fast pulses (nanosecond-to-microsecond range)

Q

22




Functional Importance Classifications
(BRELDEEMESHH)

Class A : F|{EMHZIRELT SH8E
Class B : HEHEOFIHIHLTIEEETII U VEEE
Class C : HWmOEELE{EZHIHT SH48EE

Function Performance Status
(BREEDTEREIRRE )

Status I : HEPLEABRRTEELZRITTIIELAEL
Status I: EE#ZTTLRLVAEBINIZERTS
Status I: FLEZRIT-GE . ARL—E2DFEETEIRT S
Status IV: BREZZITTIEELELY

) 2



RF Immunity : Rl 112
1ISO 11452-4 BCI

0.1-2.38
2 2.38-15 106 — 20 log(15/f) 100 — 20 log(15/f) DBCI 150, 450 mm
3 15 -30 106 100 CwW, AM
30 - 88 106 100
CBCI 450, 750 mm
4 88 - 400 106 — 10 log(f/88) 100 - 10 log(f/88)
120
110
=100 e
< / / —
>
m
S 90 Level 2 /
T T
(D)
— 80 Level 1
70
60
0.1 1 10 100 1000
Freq [MHZz]

S,

24



RF Immunity : RI 114 (1/2)
ISO 11452-2 ALSE

/R

&R EGD
DUTA R
1 GHzELTF 7‘/7"1‘14% IN—ARAF
1 GHzELE 7T F4IE :

: 200 — 3100 MHz
- 1 GHzLLE 3AM

=JTR

SEXEH 400 MHzZLLTF : E|EHE

SKEX R 400 MHzLL E
SHEX/\UK 4.5
SHER/\UKR 6,7

Q

DUT{IIZ750 mm

: 7k_l's iiE
- ISR TL—Y>
. FAXFA—)L

KERER /N K6, 7I2BULT, LRIV PIZCWIEFEALAELY

25



RF Immunity : Rl 114 (2/2)
ISO 11452-2 ALSE

vl (i) | Love 2 i)

200 - 800
400 -470
5 800 — 3000
6 1200 - 1400
7 2700 - 3100
)
2 _ >, '-*.51‘
./‘r« / %%a“
S/

50

n/a

100
70

300
600

Modulation
CW, AM

Pulsed PRR = 18 Hz, PD = 28 ms
CW, Pulsed PRR =217 Hz, PD =0.57 ms

Pulsed PRR = 300 Hz, PD = 3 ps, 50 pulses/sec

26



RF Immunity : RI 115
ISO 11452-9 Portable transmitters

Freq (i 7S NN

360 — 480 PM, 18 Hz, 50%
9 800 — 1000 7.0 14.0 PM, 217 Hz, 12.5%
10 1600 — 1950 15 3.0 PM, 217 Hz, 12.5%
11 1950 — 2200 0.75 1.5 PM, 217 Hz, 12.5%
12 2400 — 2500 0.1 0.2 PM, 1600 Hz, 50%
13 2500 - 2700 0.25 0.5 PM, 217 Hz, 12.5%

"

L]
2 1000 mm
i

..‘ -.'
i i
e L T ——

® .



Magnetic Field Emissions : RE 320
Defence Standard 59-411 Part 3 DREO02.B

S2EFUTF 133 mm JL—FaAI)L

A 7 Eh B

180

160

140

Level [dBpT]
[ =
(@) o N
o o o

D
o

N
o

50 mm

10

100

1000

Freq [HZz]

10000

100000

1000000

28



Magnetic Field Immunity : Rl 140
Defence Standard 59-411 Part 3 DRS01.B
ZEF7TT 120 mm BHaAIL

Bl 7E PR A 50 mm

190
180
N
170
_ N
= h N .
D 160 < N\ Under bonnet & external
S, N
O N h
& 150 > N
- \\
Passenger compartment ) \\\
140 \
NG
N
N
130 >
120
10 100 1000 10000 100000
Freq [MHZz]

1000000

29



Coupled Immunity : Rl 130

VAN —IN—RXIZFS

607 [E]

S

-

DI/ ARXTENYT)T

11

)
[ = 1
[

—a

[—— 1000 0425 —

10

30




o [A]

Coupled Immunity : Rl 150

DAN—N\—RRIEFZ/ A XEHhYT) T
1070 [El/ R R

E ——

5 9
\ | . Jl .
4 \ 0 ORE—

Al I+
; obe—— 1~

2 \ 5 * EI— 3 I ) 1 _zggmm
\ _i @ 10

1 \ :

0

1 10 100
Freq [kHz]

@ .



Immunity from Continuous Power Line
Disturbances : Cl 210

BRSAVICLITOEREUsZEIM
ﬁiﬁzﬂf‘/ A, l&&

10

U [Vppl
\

0.1

0.01 0.1 1 10
Freq [kHz]

100
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Immunity from Transient Disturbances : Cl 220
BRIAVICIS DT/ A XZENN

Pulse A1 Mode 1 120 sec Transient generator
Pulse Al Mode 2 20 sec Transient generator
Pulse A2-1 Mode 1 120 sec Transient generator
Pulse A2-1 Mode 2 20 sec Transient generator
Pulse A2-2 Mode 3 20 sec Transient generator
Pulse C-1 Mode 2 20 sec Transient generator
Pulse C-2 Mode 3 20 sec Transient generator
Pulse E n/a 24 pulses ISO 7637-2 pulse 1
Pulse F1 Mode 1 500 pulses ISO 7637-2 pulse 2a
Pulse F2 Mode 1 10 pulses ISO 7637-2 pulse 2b
Pulse G1 n/a 5 pulses ISO 7637-2 pulse 5a
Pulse G2 n/a 5 pulses ISO 7637-2 pulse 5b

Q
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Immunity from Power Cycling : Cl 230

ERARBEDERT A ICEEZET
- 40°C HHWE REF LD RIERE THER

Ground Plans

LI 1
g Signal Source A : A
\ ' = Signal Source B B
uz L/“JUULWW us *
Ui
|. 3 N le T8

)
1] Signal Source C—— C
‘7 ‘ DUT
Signal Source O 3 ]
/
QTR ERAVLVIVAVAVLY G Power + | Test
\\_/ F Supply _[}— Fixture
T4 |e i
T2 K

U4
. - m\/ Insulator
‘M Thermal Chamber
'S
u2 LATAVAATAVAATAY us
m—
v 7)‘

34



Immunity to Ground Voltage Offset . CI 250 (1/2)

B/ ARXETSVURSAVICER

H}T{&Zﬂ"/ =] l&&
1.2
1
//
0.8 /
>06 /
R /
0.4
0.2
0
1 10 100

Freq [kHz]

) s



Immunity to Ground Voltage Offset : Cl 250 (2/2)

__No_ | dn | ms | dn | ms
dl 0.1 dé 0.4

Sequence
1

Sequence
2

Sequence
3

Sequence
4

Q

d2
d3
d4
d5
di
dz2
d3
d4
d5
di
d2
d3
d4
d5
di
d2
d3
d4
d5

0.5
0.2
0.7
0.5
0.2
1.0
0.4
14
1.0
0.5
2.5
1.0
3.5
25

(62 N I \C TG B

d7
ds
d9
d1o
dé
d7
ds
do
d10
dé
d7
ds
d9
d10
dé
d7
ds
d9
d1o

0.3
0.4
0.6
0.6
0.8
0.6
0.8
1.2
12
2.0
15
20
3.0
3.0

o o N~ w N

_an |

dii
di2
d13
di4
d15
di1
di2
dis
di4
di5
di1
di2
di3
di4
di5
dii
di2
d1i3
di4
d15

0.2
0.2
0.6
0.5
0.3
0.4
0.6
1.2
1.0
0.6
1.0
15
3.0
2.5
15

w o oo N N

di7
d18
d19
d20
di6
div
dis
di9
d20
di6
di7
dis
d19
d20
d16
di7
dis
d19
d20

s | an | ms_
die 0.1

0.1
0.3
0.4
0.2
0.2
0.2
0.6
0.8
0.4
0.5
0.5
15
2.0
1.0

N A W R R

Us -1 f
! 0\ {“ exp(-xft/10)sin(2xft)

vl

I 2 i e o o o 107

F(Hz) = 100x10° (100 kHz) U:= 5volts
( peak to peak voltage = 2U;)

Noa

IV UYE

y v !
I,
i

)

l:- f ,’AUW/'\--“

!
( 1] :|°|: v

Figure 17-4: Cl 250 Requirements (Transient Disturbance Sequence)

. See Pulse Detail

-Usg

g1 d2 d3 o4 a5 - . . - d20
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Immunity to Low Voltage Transients : Cl 265

ERFEABREV/N\AR—FEBRIGDLE

ERKT

Waveform A
Fast Transient Burst Noise #I LB ]

Waveform B

Random Crank I8 B fi]
Waveform C

Ramp Down / Up #9208 R
Waveform D 80578

Single Voltage Dropout

® .



Immunity to Voltage Overstress . Cl 270

ETOERZFAVIZENM
B{E100 ADOER

Amplitude

-14V = 60 sec
135V FEBEFREE

28 'V = 60 sec
13.5V P BERREE

19V > 60 min

® .



Electrostatic Discharge : Cl 280 (1/4)
1ISO 10605

TR
Contact discharge risetime £1 ns
Air discharge rise time £ 20 ns

E b0 [a]%%

10 discharges / 5 sec interval

ERT A
Unpowered (4 kV~ £30 kV)
Powered (x4 kV~ £25 kV)
Indirect (x4 kV~ x£15 kV) ISO 10605:2008 Annex F

@ .



Electrostatic Discharge : Cl 280 (2/4)
ISO 10605 Unpowered

Contact : 150pF/330Q, 4 kV, =8 kV
Air : 330pF/330Q, £8 kV, =15 kV, =25 kV =30 kV

2]
PRI




Electrostatic Discharge : ClI 280 (3/4)
ISO 10605 Powered

Contact : 330pF/330Q, =4 kV, £8 kV, =15 kV
Air : 330pF/330Q, £8 kV, =15 kV, £25 kV

@) a



Electrostatic Discharge : Cl 280 (4/4)
ISO 10605:2008 Annex F Indirect

Contact : 330pF/330Q, +4 kV, =8 kV, =15 kV

14
1
100
111 8 e
13 Y | 9 I
\ I.-“f ,—“H—.— ! gl
| ; | | DT,
§ = = 'J__,“-.._ Y
127, > | ; f—!s‘\ TR N 5
| f / =| 10
| : _ 210 1
LT 5 {1 o=

@) 0



1. EHEHESMITEMC (Jaguar Land Rover EMC;

2. BRABR(LV 124)
- LV124 BRERER
- LVI24 BEREBR—%K
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LV124 BREEREK

BODDFMYEHBEBEA—D—ICL>THRITIN-HRIE
EXEER R REHEER

Tolerance / Standard

Frequency +1%
Temperature +2°C

Room Temperature 23°C = 5°C
Humidity +5%

Time / Duration 0 % to +5%

Voltage +2%
Operating Voltage for Test 14V
Current +2%
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LV124 BREHE—E

o HERY>TIL6E
@ JOJSTITIER. \MMAR—3FBR.BERERME. &
A ER 2R (E-10,E-13), #iFilit £ EReR. ...

P | e T ey

E-01 Long-term overvoltage E-12 Voltage profile for on-board electrical system control
E-02 Transient overvoltage E-13 Pininterruption

E-03 Transient undervoltage E-14  Connector interruption

E-04 Jump start E-15 Reverse polarity

E-05 Load dump E-16 Ground offset

E-06 Superimposed alternating voltage E-17  Short circuit in signal circuit and load circuits

E-07 Slow decrease and increase of the supply voltage E-18 Insulation resistance

E-08 Slow decrease, abrupt increase of the supply voltage E-19  Closed-circuit current

E-09 Reset behavior E-20 Dielectric strength
E-10  Short interruptions E-21 Backfeeds
E-11  Start pulses E-22  Overcurrents
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E-10 Short interruptions

® Test casel:S1 switched, S2 statically open
® Test case2:S1 switched, S2 negates S1

r
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Z1 —*i*— [ ,. ...... e
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t
S1
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E-13 Pin interruption

® Number of pulses t,in pulse package:4000
® a:Pulse package, t,=0.1ms, t=0.1*t,, t.=0.1*t,
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REDEMEEERRKICEDC,
HHESR - BEFHEOEMCRIRZIEM

BEIEX—H—FRIBICE DGR R R U (GM, Ford, Jaguar
Land Rover, MAZDARE., B BENEX—H—FEK(TXTIT)

EX—F>J@EaiER - SR/ ES Y —E X (ECE Regulation 10, ECE
Regulation 97 / 116)

EBRARAS - EFRAMS(CE D GREREHE (CISPR 25, ISO 11452,
ISO 7637, SAE, JASO7t)

=EDCEIRSA (X IHEMCERER (EV, HEVREDEIRSA>)
RAYBBEA-N—BECLIBEIGRER (LV12473E)

R [E - MU OB R E LT ILSHE
AITERZFDISO/IEC17025#1E
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