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dB=10Ig(P,/P,)
dB=20Ig(V,/V,)
dB=20Ig(l,/I,)

dBW, dBm
dBV,dBmV, dBuVv
dBA, dBmA, dBpA
dBV/m, dBuV/m
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Q EMC
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B = O

dB(uV/m)
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Signal Generation
e.g. Field V/Im
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EMC ,
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EMI Test Receivers
acc. to CISPR 16 req.

Compliance test equipment 3 rd level
with limit line comparison
Full compliance

measurement

EMI Test Receivers
close to CISPR 16/
top class Analyzers

2 nd level
EMI measurement

relating to limit lines - with preselection filters
Precompliance measurement

: L Low cost EMI Receivers
- without preselection filters

Free style diagnosis Spectrum Analyzers,
without relation 1 st level Voltmeters,
to limits Oscilloscopes

Development accompanying diagnosis measurement
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® VG, VDE/DIN

® CENELEC, ETSI

® CISPR, IEC,ISO, ITU

® ANSI, FCC, SAE

® MIL
® RTCA

Commission Electrotechnigue Internationals
I ( International Flectrotechn!cal Commission

MesoyHapoQ=an INeHTpoTEsHKeCkAR KormooHa

ORGANISATION
INTERNATIONALE DE
NORMALISATION

INTERNATIONAL
ORGANIZATION FOR
STANDARDIZATION
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1EC
150
CISPR
ITU
CCIR
IEEE

CEN
CENELEC
ETSI
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MIL
FCC

VG
VDE
DIN

©2003/GU Ping / 19
19



&

EMC ROHDE &SCHWARZ
o ( CISPR 16, IEC 61000-4)
o ( EN55081, 82)
o ( CISPR 20, ETSI 300 342)

® EN 55000 + x @ based on CISPR e.g. EN55020 ¢ CISPR 20

® EN 60000 + X = based on IEC e.g. EN61000 ¢ former I1EC
1000

® EN 50000 + x = based on CENELEC e.g.-
EN50081
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CISPR11
CISPR12

CISPR13

CISPR14 , )

CISPR14-2 , ,

CISPR15
CISPR16-1 ,

CISPR16-2 ,
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CISPR17

CISPR18-1 ,
CISPR18-2 ,

CISPR18-3 )

CISPR19 1GHz
CISPR20
CISPR21 ,

CISPR22
CISPR23
CISPR24
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IEC/EN61000-4

© Rohde & Schwarz

Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section

Section

-EMC
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CISPR

GB
GB 4824 CISPR 11
GB 14023 CISPR 12
GB 13837 CISPR 13
GB 4343 CISPR 14
GB 17743 CISPR 15
GB/T 6113 CISPR 16
GB/T 16607 CISPR 19
GB/T 9383 CISPR 20
GB 9254 CISPR 22
GB/Z 18732 CISPR 23
GB/T 17618 CISPR 24
GB 18655 CISPR 25

-EMC
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1.
(1)
(2) 2dB
(3) ( CISPR )

CISPR BAND A : 9k~150kHz

CISPR BAND B : 150k~30MHz

CISPR BAND C : 30M~300MHz

CISPR BAND D : 300M~1000MHz
(4)

CISPR16-1
(5)
6dB , 200Hz,9kHz,120kHz,1MHz.

) EMI
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< 150 kHz 200 Hz
0,15 ... 30 MHz 9 kHz (AM)
30 ... 1000 MHz 120 kHz (FM)
6-dB

30 Hz to 1 kHz 10 Hz 150 ms 0,015 s/Hz
1 kHz to 10 kHz 100 Hz 15 ms 150 ms/Hz
10 kHz to 250 kHz 1 kHz 15 ms 15 ms/Hz
250 kHz to 30 MHz 10 kHz 15 ms 1,5 s/IMHz
30 MHz to 1 GHz 100 kHz 15 ms 150 ms/MHz
above 1 GHz 1 MHz 15 ms 15 s/GHz

© Rohde & Schwarz

-EMC

©2003/GU Ping/ 28
28



&

ROHDE &SCHWARZ

© Rohde & Schwarz

> 0 < A< W< N< PR

50€2/50uH

50Q/50pH+1Q

150Q

15002

-EMC

. 50Q/50uH+5Q)

(

(

(

9kHz~150kHz)
150kHZz~30MHZ)
150kHz~100MHz)
150kHZz~30MHZ)

150kHz~30MHz)
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174 ,

300MHz~1GHz , ,
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1. 9~150kHz

60cm
2 . 150kHz~30MHz

3. 30~300MHz

4. 300MHz~1GHz

20dB
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, 2500Hz

, CPU
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EMC

_u_l_u_l

TEM

TEM GTEM
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® EN50147 ( )
— 1
— 7
~ 3
® ANSIC63.4( )
® |EC/EN61000-4-3 ( )
® MIL-STD 285 ( )
® IEC61000-4-20( ,TEM TEM )

® |EC 61000-4-21, RTCA DO160
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A=d+2m
w=a+1lm d...
D=3m,10m a...
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(NSA) ANSI Std. C63.4

25

. \10m
15 \
HEA
dB \ \

\ \'\

\\

-15
\\

\

-25
0 100 200 300 400 500 600 700 800 900 1000
fIMHZ]
= hs=2m, he=1-4m = hs=2m, he=1-4m
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150 cm O
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1to4d m

EUT

© Rohde & Schwarz

-EMC

©2003/GU Ping / 44
a4



&

EMC ROHDE &SCHWARZ

©2003/GU Ping / 45
45

© Rohde & Schwarz -EMC



&

EMC ROHDE &SCHWARZ

-6 dB 50 - 250 MHz
-10dB 250 MHz
- 18dB 80 - 1000 MHz

3 -18dB 30-1000 MHz
-12dB  45° 30-1000 MHz

10 -20dB 30-1000 MHz
-15dB  45° 30-1000 MHz

Holloway et al: Comparison of electromagnetic absorbers
IEEE Transactions on EMC Vol. 39, No. 1, Feb. 97
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RF ( )

Zo = 377C)
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RF

50

45

— 40

[-dB

35

30 V4

20 "/‘ /?\‘

15 k3 prd N

10 30 50 70 100 300 500 700 1000
[ MHZz ]
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40
30 50 70 100 300 500 1000
Frequenz [ MHz ]
Ferrit - Gitter - Absorber

''''' Ferrit - Flach - Absorber Typ A

- T~ Ferrit - Flach - Absorber Typ B

-t Ferrit - Flach - Absorber Typ C
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(CDC)
[m] 75x52%x36 | 7.3x34x33 | 73x34x33 | 79x4.0x3.6
[m] 63x40x28 | 70x31x31 | 70x31x31 | 70x3,1x3.1
[MHz] 80 1000 30 -1000 30-2500 30-18000
EMI
1,0 16 2.2 23

© Rohde & Schwarz
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TEM
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""Jacky”
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GTEM
RFInput
. Absorber
Termination
Housing
(outer connector
Septum
RF input (inner conductor)

~N|
5,30 m 71
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Shieled room
AC supply

W-network
ESH/3-Z5 EUT

Phase
selachon

H
~ Coaxial
RF feew-through

N NN RN RN
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© Rohde & Schwarz

Fear of EUT to be flushed
with raar of table top

AMN

Bonded to huriznﬁﬁl
ground plana

-EMC

40 cm to vertical
reference plang

/ ’%"
I .."'. .-"'"..:,-"j I
- J./"f,-"':;“' |
- ___.-":_.-"'J |
gy | 80 cm to
L | ground
I plane
|
|
|
|
| L
~"3a) 3b).- l
|
|
|
AMN :
v
s | -~
Bonded to horizontal | -
ground plane | -
—————————————————— " e 126597
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EUT

: IEC bus
Plotter L~ > Printer
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Mon-conductive table

-10 cm \‘
iy

80 cmto
ground plane

40 cm
min.

IEC 127097
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AC/DC /

¢ °
¢ °
(] ESD o

°

AC
°
°
°
AC
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10V/m  80% 4 +5.1 dB
18V/m
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AAAAAAAAAAAMAAAAAAAAAAAAARAAAAAAAALL

_ antenna

radiating

from RFI
power
generator
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I 000

optional anechoic material

to reduce floor reflections

EUT

wooden

table to
m monitoring

system

A E—C ]
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o ESCS30

— ESIB26

— ESPI13
o
o
o
° ESH3-Z5( ESH2-Z5)
° MDS-21
o
o
° NI GPIB CARD
o ES-K1/K10  EMC32-E
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o ES1B26/ES1B-B2 ESP13
o SMLO3, SMR20
®
®

ESH2-75( ESH3-Z5)
MDS21
HL562 HF906(
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®
®
o NI GPIB
o ES-K1/K16/K40
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1.R&S instruments
1.01 R&S ESIB26 1088.7490.2 EMI TEST RECEIVER 1
6 20HZ TO 26,5GHZ; -150...+30DBM
COLOR LC DISPLAY
1.02 R&S ESIB-B2 1137.4494.2 OPTION: PREAMPLIFIER 7 TO 1
6 26.5 GHZ FOR EMI TEST RECEIVER
ESIB26 (FACTORY INSTALLATION)
1.03 R&S ESH3-75 0831.5518.5 ACCESSORY: ARTIFICIAL MAINS 1
2 9 KHZ TO 30 MHZ, CONTINUOUS
CURRENT 2*10 A, REMOTE CONTROL
1.04 R&S SMLO03 1090.3000.1 SIGNAL GENERATOR 2
3 9KHZ TO 3.3GHZ; AM/FM/PHIM

© Rohde & Schwarz -EMC
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1.05 R&S MDS21 0194.0100.5 ABSORBING CLAMP 1
0 30...1000 MHZ, 50 OHM
1.06 R&S HL562 4041.3000.0 ULTRA BROADBAND ANT. ULTRALOG 1
2 30 TO 3000 MHZ;EMC MEASUREMENT
IN ANECHOIC CHAMBERS;ALSO EMI
1.07 R&S HF906 4044.4507.0 DOUBLE-RIDGED WAVEGUIDE HORN 2
2 1 TO 18 GHZ LINEAR POLARISED
BROADBAND TRANSMIT/REC. ANT.
1.08 R&S RAM 0358.5414.0 MATCHING PAD 50/75 OHM, 1
2 0-2700 MHZ ,MATCHING AT BOTH
ENDS, N-CONNECTORS

© Rohde & Schwarz -EMC
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1.09

1.10

1.11

1.12

1.13

© Rohde & Schwarz -EMC

R&S ESH3-Z2

R&S RVZ

R&S ES-K1

R&S ES-K10

R&S ES-K32

0357.8810.5
4

0800.6612.5
2

1026.6790.0
2

1026.6948.0
2

1062.3697.0
2

PULSE LIMITER 0 TO 30 MHZ
N-TYPE CONNECTOR

POWER SPLITTER 50 OHM
DC TO 2700 MHZ
IN-/OUTPUT N-FEMALE

EMI SOFTWARE FOR R&S EMI TEST
RECEIVERS AND ACCESSORIES

DRIVER FOR EMI SOFTWARE ES-K1:
R&S EMI TEST RECEIVER
ESHS/ESVS/ESPC/ESCS/ESVD

DRIVER FOR EMI-SOFTWARE ES-K1:
EMCO MAST CONTROLLER 1050 AND
TURNTABLE WITH CONTROLLER 1060

©2003/GU Ping/ 72
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© Rohde & Schwarz

2. Controller & Cable set
2.01 CABLE SET  0.00 CABIE SET 1
2.02 PREAMP18  AFS44- 0.1-18GHz preamplifier,36dB 1
00101800-
23-10P-44
2.03 RACK 0.00 20U, 19"RACK FOR TEST EQUIPMENT 1
2.04 GPIB-006 777158-01 PCI GPIB card 1
2.05 COMP-001 Dell DELL DESKTOP 1
2.06 COMP-002 HP 948C HP Printer 1
3. Engineering
3.01 Engineering = CT-ENG1 SYSTEM DESIGN, 1
INSTALLATION,TRAINING ETC.

-EMC
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o ESCS30
— ESIB26
— ESPI3
o
o
o ESH2-Z5( ESH3-Z5)
o HL562
o
o
o NI GPIB
o ES-K1/K10/K40
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1.R&S instruments

1.01 R&S ESIB26

1.02 R&S ESIB-B2

1.03 R&S ESH3-Z5

1.04 R&S HL562

-EMC

1088.7490.26

1137.4494.26

0831.5518.52

4041.3000.02

EMI TEST RECEIVER 1
20HZ TO 26,5GHZ; -150...+30DBM
COLOR LC DISPLAY

OPTION: PREAMPLIFIER 7 TO 1
26.5 GHZ FOR EMI TEST RECEIVER
ESIB26 (FACTORY INSTALLATION)

ACCESSORY: ARTIFICIAL MAINS 1
9 KHZ TO 30 MHZ, CONTINUOUS
CURRENT 2*10 A, REMOTE CONTROL

ULTRA BROADBAND ANT. ULTRALOG 1
30 TO 3000 MHZ;EMC MEASUREMENT
IN ANECHOIC CHAMBERS;ALSO EMI

©2003/GU Ping/ 75
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1.05 R&S ESH3-72 0357.8810.5  PULSE LIMITER 0 TO 30 MHZ 1
4 N-TYPE CONNECTOR
1.06 R&S ES-K1 1026.6790.0 EMI SOFTWARE FOR R&S EMI TEST 1
2 RECEIVERS AND ACCESSORIES
1.07 R&S ES-K10 1026.6948.0 DRIVER FOR EMI SOFTWARE ES-K1: 1
2 R&S EMI TEST RECEIVER
ESHS/ESVS/ESPC/ESCS/ESVD
1.08 R&S ES-K32 1062.3697.0 DRIVER FOR EMI-SOFTWARE ES-K1: 1
2 EMCO MAST CONTROLLER 1050 AND
TURNTABLE WITH CONTROLLER 1060

© Rohde & Schwarz -EMC
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2. Controller & Cable set

2.01 CABLE SET 0.00 CABIE SET 1
2.02 RACK 0.00 20U, 19"RACK FOR TEST EQUIPMENT 1
2.03 GPIB-006 777158-01 PCI GPIB card 1
2.04 COMP-001 Dell DELL DESKTOP 1
2. 05 COMP-002 HP 948C HP Printer 1
3. Engineering

3.01 Engineering CT-ENG1 SYSTEM DESIGN, INSTALLATION,TRAINING 1

ETC.

-EMC
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® ESCS30

© Rohde & Schwarz

ESIB26
ESPI13

ESH3-25( ESH2-Z5)
HMO20

-EMC
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o
[
o
o
o NI GPIB CARD
o ES-K1/K10 EMC32-E
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o ESCS30
— ES1B26
— ESPI3
o
o HL562
o
o
o NI GPIB
o ES-K1/K10/K40
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1.R&S instruments

1.01

1.02

1.03

1.04

1.05

1.06

-EMC

R&S ESCS30

R&S HL562

R&S HL56271

R&S ES-K1

R&S ES-K10

R&S ES-K32

1102.4500.30

4041.3000.02

4041.3900.02

1026.6790.02

1026.6948.02

1062.3697.02

EMI TEST RECEIVER
9 KHZ TO 2750 MHZ
COLOUR DISPLAY

ULTRA BROADBAND ANT. ULTRALOG
30 TO 3000 MHZ;EMC MEASUREMENT
IN ANECHOIC CHAMBERS;ALSO EMI

PEDESTAL
FOR HL562 ULTRALOG
MOVABLE (modified)

EMI SOFTWARE FOR R&S EMI TEST
RECEIVERS AND ACCESSORIES

DRIVER FOR EMI SOFTWARE ES-K1:
R&S EMI TEST RECEIVER
ESHS/ESVS/ESPC/ESCS/ESVD

DRIVER FOR EMI-SOFTWARE ES-K1.:
EMCO MAST CONTROLLER 1050 AND
TURNTABLE WITH CONTROLLER 1060

©2003/GU Ping/ 81
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2. Controller & Cable set

2.01 CABLE SET CABLE SET 1
2.02 GPIB-006 777158-01 PCI GPIB card 1
2.03 COMP-001 Dell DELL DESKTOP 1
2.04 COMP-002 HP848C HP Printer 1
3. Engineering

3.01 Engineering CT-ENG1 SYSTEM INSTALLATION, PUTTING 1

INTO OPERATION

-EMC

©2003/ GU Ping / 82
82



	EMC基础
	EMC基础
	EMC基础
	EMC基础
	EMC基础
	EMC标准
	EMC标准
	EMC标准
	EMC测量方法
	EMC试验场地
	EMC试验场地
	EMC测试场地
	EMC测试场地
	EMC测量方法
	屏蔽室与屏蔽暗室
	EMC试验场地
	EMC试验场地
	EMC试验场地
	吸波材料
	吸波材料
	吸波材料
	EMC试验场地
	EMC试验场地
	EMC试验场地
	EMC试验场地
	TEM waveguides
	EMC测量方法：传导骚扰电压
	EMC测量方法：传导骚扰电压
	EMC测量方法：骚扰功率
	EMC测量方法：骚扰场强
	EMC测量方法：骚扰场强
	EMC测量方法：抗扰度部分
	EMC测量方法
	EMC测量方法：抗扰度部分
	系统配置－家用和类似用途设备
	系统配置－音视频设备（1）
	系统配置－音视频设备（2）
	系统典型配置－音视频设备（1）
	系统典型配置－音视频设备（2）
	系统典型配置－音视频设备（3）
	系统典型配置－音视频设备（4）
	系统配置－信息技术设备
	系统典型配置－信息技术设备（1）
	系统典型配置－信息技术设备（2）
	系统典型配置－信息技术设备（3）
	系统配置－照明设备(1)
	系统配置－照明设备(2)
	系统配置－汽车、摩托车产品
	系统典型配置－汽车、摩托车产品
	系统典型配置－汽车、摩托车产品

