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_ EMC
Overview TOYO

4 Part 1

Movement of international standard ECE R10
for Vehicle and ESA EMC Standards for
Vehicles & ESA
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_ EMC
Partl Introduction TOYO

4 EMC Standards for Vehicles & ESA
4 Emission Measurement of ECE R10

4 Conducted Emission measurement for
"REESS charging mode coupled to the power
grid®

» AC/DC power source

» Network and Telecommunication

*ESA(Electric Sub Assembly)...In-vehicle equipment
*REESS...Rechargeable Energy Storage System

¥ TOYO Corporation
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EMC Standards
for Vehicles & ESA
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EMC
Vehicles are filled with electronic devices

Inside the vehicles are full of electronic devices and noise-sensitive
receiving equipment is placed together with powerful transmitting
equipment.

VICS(76-90MHz,2.5GHz) AM,SW,FM(VICS) 522-1629kHz,
2-26MHz,76-90MHz

GPS(1.5GHz)

Satellite Digital Radio(2.6GHz)

ETC(5.8GHz)

TV(90-108MHz,170-220MHz,

470-770MHz)
i N ]

: h Telephone(800MHz,1.5GHz)

Keyless entry(312MHz)

Immobilizer(132kHz)

Air pressure for tire Sensor(315MHz)

Copyright © 2015 TOYO Corporation. All Rights Reserved. 5 R4 m Corporatlnn



What is Required for Vehicles for Radiated
Emission

External effects
Not disturbing on other receiving /_

equipment

receiving
equipment

Not disturbing on receivin
or sensors inside vehicles

receiving
equipment

|

Copyright © 2015 TOYO Corporation. All Rights Reserved. 6



What is Required for Vehicles for radiated ’EMC
Immunity TOYO

Capability for electronic systems to work properly in
electromagnetic environments induced by broadcast stations or
radios.

Transceiver

station

High-voltage line

Copyright © 2015 TOYO Corporation. All Rights Reserved. 7



’EMC
EMC Standards for Vehicles

International Country Manufacturer
Standards Standards Standards
CISPR(EMI) EN CMW(GM)
2004/104/EC) ES-XW7T Ford
|SO(E|\/|S) SAE MBN(Daimler)
IEC ECE TSC TOYOTA
Regulations | [NPS Nissan
ECE ] J TL(VW)
Regulation etc.... GS(BMW)
etc...

4 Even individual countries’ and manufacturers’ standards
Instruct that international standards should be referred to
In regard to such basics as the test facilities, instruments,
and methods used to be used

¥ TOYO Corporation
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Emission Measurement of ECE R10

¥ TOYO Corporation
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ECE R10 Edition 3 EMC
(for conventional vehicle) TOYO

ECE R10 Edition 3
Requirements according to Annex |
[ Vehicles } { ESA }
[ Emissions | | Immunity | | Emissions | [ Immunity |
@« N N a N £ N
Radiated Radiated
Radiated Radiated 30MHz-1GHz 20MHz-2GHz
30MHz-1GHz 20MHz-2GHz + +
Conducted Conducted
AU AN / _ DA /

Copyright © 2015 TOYO Corporation. All Rights Reserved. 10 ¥ TOYO Cﬂrp'oratlﬂn



ECE R10 Edition 5

(for conventional vehicle + EV + HV)

[ ECE R10 Edition 5 }
¥ -
[ Vehicles } [ ESA }
4 4 4 -
[ Emissions | [ Immunity | [ Emissions | [ Immunity |
s ¥ ¥ & B B B I
[ wi Chrg : wi Chrg :
 (8B) Iwo Chrg \WI Chrngo Chrg) . (8B) WO Chrg} \WI Chrngo Chrg)
: _ Radiated Radiated
Radiated Radiated 30MHz-1GHz 20MHz-2GHz
30MHz-1GHz 20MHz-2GHz © v
Conducted Conducted(ISO7637)
‘ R 7 N 7 % ~
Conducted Conducted
Conducted Conducted
IEC61000- e |IEC61000- e
52,55, 4-4,4-5 S 4-4,4-5
L CISPR22 L VRN CISPR22 P y

Copyright © 2015 TOYO Corporation. All Rights Reserved. 11 ¥ TOYO Cﬂfpﬂfﬂtlﬂn



EMI test for Vehicle by ECE R10 Edition 5

ey Ik

4 Radiated Emissions Test 4 Conducted Emissions Test
» Referring CISPR12(2001 Ed.5) » IEC61000-6-3 CE for AC)
» Distance 3m or 10m » CISPR22 CE for Network)
¥  RBW : 120kHz

B
B

» 1EC61000-3-2,3-3 (harmonics ,
Voltage change , flicker)

For BB meas. :QP or PK
For NB meas. AV

2 Only Broadband test in charge mode

Copyright © 2015 TOYO Corporation. All Rights Reserved. 12

Frequency Broadband Limit Narrowband Limit
[MHZ] [dBuV/m] [dBuV/m]
32 42 22 32

30 -75
75 — 400 32-43 42-53 22-33 32-43
400 — 1000 43 53 33 43

¥ TOYO Corporation



Example of Test setup for radiated emission

Figure 3e

———
——
——
-I-

(3.0020.05m)

i (3.00 = 008 m) 100 %= 0.2 m

3.00+0.05m Frant view Tap
(1802 0.05m) 1
Extraneous length i !
Z-folded —— | 0.8(+0.2/-0)m

Legend

1 Vehicle under test — —

2 Insulating support 0.5 m ma; _'._1 i

3 Charging / communication cable als

4 AC or DC artificial network(s) grounded = mm s e

5 Power mains socket ri_l - - 5 _I 7

6 Impedance stabilization(s) grounded

Charging station

Vehicle in configuration “REESS charging mode coupled to the power grid”
¥ TOYO Corporation
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Example of Test setup for conducted emission

Front view

(100-25) mm

0.8 (+02/-0)m Top view

100 (+200/ -0)mm !

Legend:
| Vehicle under test 3 £
-~ I - =5
2 Insulating support Cable shall be z-folded if =
3 Charging / communication cable longer than 1m, 100 = 25 =
4 AC or DC artificial network(s) grounded (for AC mm above ground and at o
or DC power lines) least 100mm from the car X
body g

5 Power mains socket

Impedance stabilization(s) grounded (for
communication lings)

7 Charging station - - |
8 Measuring receiver i

Vehicle in configuration “REESS charging mode coupled to the power grid”
¥ TOYO Corporation
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EMI test for ESA by ECE R10 Edition 5

)
ECE R10 Edition 5 $ [ ESA } ﬁ[ Emissions } ® Radiated
30MHz-1GHz
+
4 Radiated Emissions Test 4 Conducted Emissions Test| Conducted
» Referring CISPR25(2002 Ed.2) » IEC61000-6-3 CE for AC) K /
»  Distance 1m » CISPR22 CE for Network)
¥ RBW : 120kHz .
» 1EC61000-3-2,3-3 (harmonics ,

¥ For BB meas. :QP or PK

Voltage change , flicker)

I For NB meas. :AV

2 Only Broadband test in charge mode

Frequency Broadband Limit Narrowband Limit
[MHZ] [dBuV/m] [dBuV/m]
Distance 1m Distance 1m
30 -75 62-52 52-42
75 — 400 52-63 42-53
400 — 1000 63 53

¥ TOYO Corporation
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Radiated emission for ESA

- 1 ESA (grounded locally if required in test plan)
EUT 3 LV Load simuletor (placement and ground connection
_.; according to CISPR 25 paragraph 6.4.2.5)
\S 7
q LV harness

= | 1000 min. * 1 200 + 10

AC/DC
charger

harness N~

- 2 LV Test harness

4  Power supply (location optional)
LV Artificial network [ AN)

Ground plane (bonded to shielded enclosure)

A A A A

3
]
7 Low relative permittivity support (g = 1.4)
%  Biconical antenna

1000 min.

100 High-quality coexial ceble ¢.g. double-shielded (50 £2)
11 Bulkhead connector
12 Measuring instrument

13 RF absorber material
14 Stimulation and monitoring system

1500 £ 75

15  HY hamess
16 HY load simulator

17 HV AN
18  HWV power supply

28

19 HV feed-through

AC/DC charger harness
26 ACDC loed simulator {e.g.
Programmable Logic Controller {PLC))

18

1000£10 1,

27  50uH Line Impedance Stebilization
Metwork (LISN) (AC) or HVAN (D)
18 ACDC power supply

19 ACDC feed-through

~=|100 £+ 10

14 |-JE——___ . Ll

100%™ 10

12

T T N T T T T T T A T A N W W

A A A A A A A AALAALAALAAL
Copyright © 2015 TOYO Corporation. All Rights Reserved. 17 ¥ TOYO corporaﬁon



’EMC
Example of Setup TOYO

4 Example of Setup for Radiated emission measurement for ESA

S . e T

b
 Artificial Main
| Network

-7

¥ TOYO Corporation
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Example of Setup

4 Example of Setup for Radiated emission measurement for ESA with
shielded power supply systems with electric motor

Motor for Electric
break Motor
\ 200 410
e
i 4 2 7 \
23 is F=3
L =] Ol
1000 10 - |-
&1 D00

i

o ! N § |- = S — i g __‘;E"* _
[CHV Lin&a ¢ < . 1 @/ /J B
X e o — ¥
AN . PRy - N Load i
A\ } : g “~ | _Machine
g \M\ | Antenna ) | Tz — e
i = L =4 = -
11
| - IALV harness

[AN] .

1500 75
[ 4
L)

Fl E
15 W1 LER"" ¥ .

B

i |

i iE

o L]
Copyright © 2015 TOYO Corporation. All Rights Reserved. 19 R L m corpmn



Conducted Emission measurement for "REESS
charging mode coupled to the power grid*

( ECE R10 Edition 5 ]

. .
| Vehicles | | ESA ]
. 2 - 5 ¥
'Emlssiuns [ "'I.‘mrnun"'g i‘uiss'mm |mmum'1'] |
L [m Ghrg| wi Chrg | wo Chrg [ b I-.-m Chrg| | wi Chrg [wo Chrg
Radiated RS vyt 20MH20Hz
30MHz-1GHz 20MHz-2GHz - :

.
Conductad
IECE1000-
IECE1000-
3223, 4445
S \ .

1

IECE1000- 000
3-2,3-3, 22
. 444-5

A =
Conductsd [ Conictod

CISPR22

Copyright © 2015 TOYO Corporation. All Rights Reserved.
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International Standards Referred to by R-10

Annex4
Annex5
Annex6
Annex7
Annex8
Annex9
Annex10
Annex11
Annex12
Annex13
Annex14
Annex15
Annex16
Annex17
Annex18
Annex19
Annex20
Annex21
Annex22

BB Radiation from Vehicle

NB Radiation from Vehicle

Immunity of Vehicle to Radiation

BB Radiation from ESA

NB Radiation from ESA

Immunity of ESA to Radiation

Immunity of ESA to Conduct ion
Harmonics generated on AC line

Voltage change, fluctuation , flicker
Conducted emission on AC,DC line
Conducted emission on Net/Telecom
EFT/Burst on AC,DC line

Surge on AC,DC line

Harmonics generated on AC line for ESA
Voltage change, fructuation , flicker for ESA

Conducted emission on AC,DC line for ESA

Conducted emission on Net/Telecom for ESA

EFT/Burst on AC,DC line for ESA
Surge on AC,DC line for ESA

Copyright © 2015 TOYO Corporation. All Rights Reserved.

CISPR12 E5+amd1(2005)
CISPR12 E5+amd1(2005)
1ISO11451-2 E3(2005)
CISPR25 E2+Cor 2004
CISPR25 E2+Cor 2004
1ISO11452-1..5

ISO7637-2 E2
IEC61000-3-2,12
IEC61000-3-3,11
CISPR16-2-1,1-2
CISPR22 E6
IEC61000-4-4 E2
IEC61000-4-5 E2
IEC61000-3-2,12
IEC61000-3-3,11
CISPR16-2-1,1-2
CISPR22 E6
IEC61000-4-4 E2
IEC61000-4-5 E2

21

Adding Charging mode(Ed4)

Except charging mode(Ed4)

Adding Charging mode(Ed4)
Adding Charging mode(Ed5)

Except charging mode(Ed5)

(Ed4)
(Ed4)
(Ed4)
(Ed4)
(Ed4)
(Ed4)
(Eds5)
(Ed5)
(Ed5)
(Ed5)
(Eds5)
(Eds5)

¥ TOYO Corporation



International Standards Referred to by Conducted E=Y, @
emission measurement in REESS charge mode TOYO

4 )

For Conventional Vehicle
+EV,HV(Edition5)

Emission Measurement Immunity Test

1SO11451-2

- /

—. =
Copyright © 2015 TOYO Corporation. All Rights Reserved. 22 =2 m corporatlon



Conducted Emission Measurement
on AC/DC power source

¥ TOYO Corporation
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Test setup for Conducted Emission Measurement
on AC/DC power source

01(+02/-0)m Top view Ground 3

' Plane

ESA 1

2
£ Cable shall be z-folded if e e e
i than 1m, 10 < > mm above

S Ionger than 1m, 100 = 25 ground and st least 100mm from 08 (+02/-0)m
X mm above ground and at e ESA body _—
o~ A least 100mm from the car ’
o - i bgdy | ¥

L}
@ ) T 3
=] ' i

0.5 m max

Power mains

5 Legend:
1 ESA under test
Legend: 2 Insulating support
Vehicle under test 3 Charging cable
Insulating support 4 AC or DC Arificial nerwork(s) grounded

Charging cable

Artificial network(s) grounded (for AC or DC power lines)
Power mains socket

Measuring receiver

Powear mains socket
Measuring receiver

(= BV I A
=

¥ TOYO Corporation
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Concept of Conducted Emission Measurement
on AC/DC power source

EUT Noise source Power

_ Line ~—— AMN
VlntQ{::r—
L
J_ IV —y » To AC/DC power source
o |
M

Jl: Vo Measured

Fringing
Capacitance

Value

Reference Ground plane
EMI Receiver

3

& Vm:'VInt T VC Cable shall be z-folded if
» Vc must be fixed to get stable |$ e G it o

measurement value (Vm) e ey

Copyright © 2015 TOYO Corporation. All Rights Reserved. 25 R4 m comoramn



Artificial Main Network(AMN) for AC power Source

4 Use 50uH/50Q (CISPR16-1-2 4.3) V-network

> Set the impedance of the EUT terminal
to the specified value .

) Suppress noise entering from power .|
supply

i
Mains DuT i
| N . I G A I i
Ling terminal Hing terminal N
S 188k% ==0.F i

L1

, . . Y L1
Hing terminzl é Uln.li,ng terminal II
108k% = F

Friquasscn iy

Path  High pass
selection filter

= = ] o N
Brass GND connector " Brass GND cormector | &% — EMI
Hing terminal Hing terminal | .

ﬁ Receiver
56 @

e

—. =
Copyright © 2015 TOYO Corporation. All Rights Reserved. 26 R m corporatlon



EMC
Artificial Main Network(AMN) for DC power Source

# Use 5uH/50Q2 (CISPR25 Annex E) AMN for DC power source.

SuH

ao_._fm ° OF ——

“‘ — 0,1 pF

Ponr

supply —— 1§F EUT

Measwement
\_- 100002 | port | | 50 11
8O & OB \
50
LTI
=T

p e
= /
= 30
g 4

]
g 20 /
= L
//
m /’-’f
o - r
01 2 3 5 1.0 2 3 5 10,0 2 3 5 100,0
Frequancy (MHz) EC 38A0

¥ TOYO Corporation
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Artificial Main Network(AMN) for High Voltage DC )E&g
power source

# Use 5uH/50Q2 (R10 Appendix 8)

e 2
edance of HV artificial network

e,

Legend Cy 0.0 pF

Ly 5upuH R;: 1k
Cy: 0.1 uF Ra: 1 MQ (discharging C; to < 50 V. within 60 s) oL i ! i - T 3
10 10 10 10

Frequency / MHz

Adding a resistor for Discharging High Energy

¥ TOYO Corporation
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Example of Setup

4 Example of Setup for Conducted emission measurement for Vehicle

AC Power
source

ArtificialMain
Network

EMI Receiver

Copyright © 2015 TOYO Corporation. All Rights Reserved. 29 R4 m Corporatlnn



Notes on Conducted emission measurement

4 The mixer in the EMI receiver or the pulse limiter which has used

to protect the EMI receiver may be into saturation by inputting the
high voltage broadband noise.

4 Use Attenuator instead of pulse limiter for correct measurement.

To AC power source

ﬁ W-s”“ -
Pulse limiter
I o _ Zol . I _ ‘

D

W0
. |
m |

e |/ |f
Jt:-f
L
Ll

T

[61.3] D LN 1 1000 o ais a1} o S 1000 0

Correct result Wrong results by saturation

Copyright © 2015 TOYO Corporation. All Rights Reserved. 30 R L m corporatlon



Conducted emission measurement
on the network and telecommunication

¥ TOYO Corporation
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Test setup for conducted emission measurement
on the network and telecommunication

Top view

Top ik

Ground
Flane

ESa

3 - 0.8 +0,2/-0m
Cable shall be =folded i
" longarthan 1m, 100 &
26mm above ground and
at least 100m m from tha
ESA body

Cable shall be z-folded if
longer than 1m, 100 = 25
mm above ground and at
least 100mm from the car

body
. : (nii] mrnax. —
oS5mmax ¢4 - £ g !
I 1 o—ﬁfj—c

o

[s]- -5 ’

0.8(+0.2/-0)m

Legend:
Legend:
1 WVehicle under test .
. Insulati 1 ESA under tast
. fsu aFmg support o 2 [nsulating support
- Charging / communication cable 3 Charging / communication cahle
4 AC or DC artificial network(s) grounded (for AC 4 AC or DC Artificial network(s) grounded

or DC power lines) Power mains socket

(¥

Power mains socket Impedance stabilization{s) grounded
f Impedance stabilization(s) grounded (for 7 Charging station

communication lines)

T = A

sl

. . Measuring receiver
7 Charging station

8 Measuring receiver

¥ TOYO Corporation
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Theory of conducted emission measurement EMC
on the network and telecommunication ports. S

# Use ISN(Impedance Stabilization network) to measure the

common mode noise of communication line

ISN
ISN
O AAAT O
EUT EUT Balanced pair T * AE
oo VARA o
: C L C r/_\/_\/_\

3

Cable shall be z-folded if
longer than 1m, 100 = 25
mm above ground and at
least 100mm from the car i

H
body : -
05m max:._'—;'.: f Impedance stabilization(s) grounded (for

- communication lines)
— 4|5

o P (IS i
'_ _ _|:|5_|—‘ 7 8

Copyright © 2015 TOYO Corporation. All Rights Reserved. 33 R4 m Corporatlnn




Cause of the disturbance to generate from ’EMC
the network and telecommunication ports TOYO

4 The common mode noise from various circuits in EUT outputs
from a network and telecommunication port

4 Communication signal itself becomes the common mode noise
and outputs it from a telecommunication port

EUT 11 LAN Cable AE
Communication A Twisted Pair)
Signal
S,
A\ Y ’
12
e -« ®© ©® © © ® © © o o o S
-V Common mode Current o
LI SN - S S B

*A common mode current 13 generates by the unbalance in
the communication route

¥ TOYO Corporation
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To measure the common mode noise of
the network and telecommunication port exactly A

4 The LCL value of the ISN and the cable influences the measurement result

*LCL(Longitudinal conversion loss ): The ratio that the signal of the differential mode converts
into the signal of the common mode

4 It is necessary to use the cable of the category specified by the
manufacturer

CAT 5Se, Normal UTP

CAT 3 (3 PAIR, UTP)

CAT 5e, Shieled Twisted Pair (STP)

CAT 6, UTP

Copyright © 2015 TOYO Corporation. All Rights Reserved.

TIA Twisted-pair cable categories

Network
Catego Makeu Data rate
SEEOY 4 compatibility
Cat-1 2 pair 1 Mbps Analog voice
Cat-3 4 twisted pairs 10 Mbps — 2 pair 10BaseT
. , 10 Mbps — 2 pair 10BaseT
- 4 twisted ;
Sl iy 100 Mbps — 2 pair 100BaseTX
10 Mbps — 2 pair 10BaseT
Cat-5e 4 twisted pairs 100 Mbps — 2 pair 100BaseTX
1 Gbps — 4 pair 1000BaseTX
1 Gbps — 4 pair 1,000BaseTX
- 4 twisted pairs
Cat-6 wistecp 10 Gbps — 4 pair (55m) 10,000BaseTX
Cat-6a | 4 twisted pairs 10 Gbps — 4 pair 10,000BaseTX
35 ¥ TOYO Corporation




To measure the common mode noise of
the network and telecommunication port exactly JA®X®

4 It is necessary to use the ISN having the LCL value corresponding to
the category specified by the manufacturer

4# LCL value for Category 3, 5, 6 and Example of how to realize ISN's LCL

dB 1M et came
1]
LYm g 140 for 1.3 Aord pars L2m&u1,8mH
‘0 [} ‘-"Y"'.. - ..\_.\.
Bairscaed
1] [ o - Te— - L -
[4 W . Wy
a0 Finlownned palld
& - 5 - el
0 BuT
/ & T = L S B Ll o
a0 Bislanoed paill>
/- o7 A \ S e I T
w5540 dB->cat 3 _//‘ N BRI BTN A S ..V
| GE750 0B > cat. 5 » S R AR )
i JR el s el el sl sl e
- ; - | 3! 2 4
o/ 75760 0B - cat. 6 Al 00 poool #5355 45 o
i \ TS 3 L
GENET CLNC™ O NG
o 1 10
0,15 MHz 30 MHz

Above Category | CL=55-10log[1+(1)] dB
Above Category 5 LCL:65_10|09[1+(£)] dB EUT port '
Above Category 6 LCL=75-10|09[1+(§)] dB

LCL Connecting
f:MHz adapter adapter
Copyright © 2015 TOYO Corporation. All Rights Reserved. 36 T TOYO Com‘amn



Test method selection rules CISPR22 Annex C)

4# Determining the test method depending on the type of cable
and port

Unscreened .
. Screened or coaxial
Balanced pairs

> <

'ISS?\'“ No IsaniIsn- NO
available
available

Yes

Is a CDN NoO
available

Copyright © 2015 TOYO Corporation. All Rights Reserved. 37 T m corporatlon




| EMC
Measurement setup using ISN / CDN TOYO

# For unscreened/screened twisted pair or coaxial port

EMI Receiver | e e
Auxiliary or Termination I T
equipment under test

Receiver port EUT
— AE T ISN or CDN p
Ab-siae eUT-side &
| / \ N \ |
J \ \ ¥ .
Insulating support Ground plane LCL adaptercisrr 16-1-2 Insulating support

current probe

*It Is not necessary to apply both voltage and current

¥ TOYO Corporation
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ISN

4# ISN for unscreened/screened twisted pair

ISN
)43\1-4"1” for 1, 2, 3 or 4 pairs L2=8x14mH
O .f’"\r"\ 9 .r L O
Balanced pair 4 \
(e} f * Sy 0
O 1
EUT Balanced pair o ] * .K‘Y“\_ o
on Balanced pair 3 :
: 1 Y
| o * 1 * [l | 0
EUT l ] AE
Zcat O T & Y O
Balanced pair 2 : ]
[
| o1 o g
L o
o—t—— OO0
Balanced pair1 | | |
oyt P
11 Co= C— C= C== C= C—
4xz°at|j [;] D D Rd Rd Rd
1111 L3 L4 Ls L6
Rx

ISN for 1 pair ISN for 1 — 4 pairs

Copyright © 2015 TOYO Corporation. All Rights Reserved. 39 R4 m Corporﬂtlﬂn



ISN

4# ISN for unscreened/screened twisted pair

ISN for 4 pairs L1
Balanced pa(iJr 4 * 'fm_
o * » .NY_\ O . . .
- ) ° S o The ISN of this circuit shall be
dlanced pair
cor O | ’ e o ,e used for the measurement of the
Balanced pai 2 - ? o ° port where all the terminals are
© G ? 0 ©
o L1 Y o used
Balanced pair 1 L \T .
o—4——— . 0
8 . .
axzeat ] ] ] ISNs for one pair (2 lines) ISN
. . .
- for a pair of balanced lines and
ISNs for two pairs (for 4 lines)
for two pairs of balanced lines

are required.

|

ISN for unscreened 4 pairs(for 8 lines)

40 ¥ TOYO Corporation
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4 For other cables

| &= TR

Auxiliary Optional ferrites EMI Receiver
equipment ; or Terminatio
— AE EUT
I H
| |
Insulating Ground  Capacitive voltage Current probe  Insulating
support  reference probe support

plane

*Apply both voltage and current

Copyright © 2015 TOYO Corporation. All Rights Reserved. 41 7 TOYO Corp.m-am"



Exceptions in conjunction with Conducted JE&%
emission measurement in REESS charge mode

4 When there i1s no direct connection to a telecommunication
which includes network telecommunication service
additional to the charging communication service, Annex 14
and Annex 20 shall not apply.

# When network and telecommunication access of the
vehicle/ESA uses power line Transmission (PLT) on its
AC/DC power lines, Annex 14/Annex20 shall not apply.

Annex14... Conducted emission measurement on Net/Telecom for Vehicle

Annex20... Conducted emission measurement on Net/Telecom for ESA

*For more information, see “7.20 Exceptions”

Copyright © 2015 TOYO Corporation. All Rights Reserved. 42 £ Tm Cﬂrporﬂtlﬂn



Overview

4 Part 2
EMC Test System

Copyright © 2015 TOYO Corporation. All Rights Reserved.
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Part2 Introduction

4 EMC Test System
) System overview
» Monitoring EUT
» Problem about immunity testing

4 lmage processing system
» LED ON/OFF
» Needle meter
» 7 segment display
» Image change detection

4 New dynamometer

¥ TOYO Corporation
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EMC Test System

4# EMS(Immunity) Test System

Copyright © 2015 TOYO Corporation. All Rights Reserved. 45 ¥ TOYO Corporatlnn



’EMC
EMC Test System TOYO

4 EMI Test System
1) Control the antenna mast and turn-table
2) Receive the noise via the antenna (or AMN)
3) Amplify the receiving noise by the preamplifier
4) Switching the RF path

5) Measure the receiving level with EMI Receiver
3) Preamp

2) Antenna

5) EMI Receiver

4) RF Selector
i I:Il:ll:'ll:lll.'.l- '

1) Antenna Mast

1) Turn-table

Software

¥ TOYO Corporation
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’EMC
EMC Test System TOYO

4 EMS(Immunity) Test system
1) Generate the interference signal
2) Amplify it by the power amplifier
3) Change the frequency bands (with interlock function)
4) Generate an interference field with transmitting antenna
5) Measure the electromagnetic field with a field probe
6) Measure the output power with a power meter and sensor

3) BAND Selector

- —— e =]

~ |oooomao - 2) Power Amp
i EmEERQ _
s ﬁ I- 4) Antenna
N y J et
1) Signal Generator — —
- =ik £~
e
: . 3
=g
6) Power Meter .~ il
Fee - |
LEE soaf =
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EUT Monitoring TOYO

4# Voltage, Current, Frequency
4# CAN(Controller Area Network )
# S/N, SINAD

# Record the reading data from measurement
Instruments

# Check the status (pass/fail)

-

Record the result as a “fail”

Change the test level and check the status again
(pass/fail)

¥ TOYO Corporation
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Human Check

# Qverlay the parameters

» Overlay the frequency, level, polarization,
modulation by text generator

» Watch the EUT status and interference signal
parameters on the one monitor

» Record the video data during immunity testing and
recheck it after testing.

¥ TOYO Corporation
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EMC
Problem about human check TOYO

# Heavy work for operator
# Watch EUT status for long time
4# Repeatability issue
@Unclear judgement criteria
@Individual differences
@Oversight due to long test time
@Difficult to check a few displayed screen simultaneously

=Automatically test with image processing technology

¥ TOYO Corporation
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Image processing

4# Analyze the image data
» Recognize the shape
» Recognize what the object is

—0OCR, face authentication, iris authentication
Recently it has been installed in vehicles.

Obstacles recognize three-dimensionally and that is used
to prevent accidents.

I_;:-'IE.-
24 4
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Quantification of images

» Image processing system
Automatically detect EUT status by software
—Saving the test time and cost
Quantitative evaluation of EUT status
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EMC
Needle Meter L[0)(®

# Reading the needle meter

Convert a reading of the needle meter to a numerical
value

» Setting parameters
I Name
I Recognized area
I needle color
I tolerance
» Maximum setting: 6
» Output type: numerical value

¥ TOYO Corporation
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Needle Meter

4# Software Capture
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LED

4# Recognize LED ON/OFF status
» Setting parameters
I Name
I Recognized area
I ON/OFF color
I Value(ON or OFF)
» Maximum setting:14
» Output type
ON=1,0FF=0

Copyright © 2015 TOYO Corporation. All Rights Reserved. 55

TOYO

Save the ON/OFF status.
Automatically recognize
either ON or OFF status.
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LED
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LED

4 Recognize flashing and color of LED

» Flashing

I Basically setting is the same

as ON/OFF setting

I Duration time (ON and OFF)

I Check the duration time

» Color
I Set multiple colors

I Check by the color

Copyright © 2015 TOYO Corporation. All Rights Reserved.
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_ ’EMC
7-segment display TOYO

4 Segment display
Convert the indicated 7 segment display to a numerical

value
» Setting parameters
I__Name
I Area to be recognized 1)Save the lit situation
(including decimal point) of all segments.
I Segment size 2)That area will be
I Segment style recognized automatically.
I Tolerance

» Maximum setting 6
» Output type: numerical value

¥ TOYO Corporation
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Odometer (7-segment display) TOYO
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Odometer (7-segment display)
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_ ’EMC
Image Change detection TOYO

# Detect change in target area

» Setting parameter
I Target Area
only 1 area
I Mask Area
maximum 99 areas
» Output Type
changed = 1, unchanged = 0O

¥ TOYO Corporation
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Image change detection

4 Software Capture

Mask Area

L

S

(N &) IR

Result

) Displayed area with
change in red frame

Recognize changes in unmasked parts in the target area
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EMC

Recorded data -1- TOYO

4 Save the reading data
» Save the reading data and fail status for each frequency
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Recorded data -2-

4 Save the image data
Save an image of “fail” situation
<File name>

yyyymmdd hhmmss_(frequency) (Modulation) (Polarization).jpg
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Recorded data -3-

4 Save the video data
Save the video of entire test duration or only fault situation
<File name>

yyyymmdd_hhmmss_(frequency) (Modulation) (polarization).wmv
Save for each frequency, modulation and polarization
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New dynamometer -Current situation-

# Vehicle is tested while driving a car on a chassis
dynamometer embedded in the basement of chamber.

.

# Embedded chassis dynamometer needs a huge cost.
4 Difficult to add the chassis dynamometer to the

existing chamber.

4 1t’s not possible to steer a car
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New dynamometer -New proposal-

4 Rototest
4 Space saving of equipment

4 Construction cost reduction

I | S

ROTOTEST

P Comparison with roller type
U There is no pit
(reduction of construction cost)
U Can be installed in existing environmental
room and anechoic chamber
U Constitution installed even on
the second floor

Copyright © 2015 TOYO Corporation. All Rights Reserved. 67

# Easy to install

Competitive similar system

P Comparison with other
company’s system

U Easy to install

U It is possible to steer
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What will change?

4 Rototest
» Connect dynamometer to hub

.

» It Is possible to turn steering.
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Summary TOYO

4 Part 1
4 ECE-R 10 added the EV / PHEV test item in the latest version

4 Since EV / PHEV is connected to AC power supply during charging,
CE(Conducted Emission) measurement is added

4# The CE measurement of the communication line is complicated,
such as considering LCL, but the target communication line is
limited

4 Part 2

4 EMC Test System

4 Image processing system
4 New dynamometer

¥ TOYO Corporation
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TOYO

Thank you for your attention.

# TOYO Corporation
# EMC & Microwave Systems

4 E-mail:emc@toyo.co.jp
4 http://www.toyo.co.jp/emc/
4 http://www.toyo.co.jp/cal-lab/
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