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EMI/RFI EMISSION TESTING
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EMI/RFI EMISSION TESTING

MIL-STD-461E

Method

Description

CE101
CE102
REI0]
REI()2

Conducted emssstons, low-frequency, 30 Hz to 10 kHz
Conducted emissions, high-frequency, 10 kHz to 2 MHz
Radiated emisstons, magnetic field, 30 Hz to 100 kHz

Radiated emusstons, electric field, 2 MHz to 1 GHz

C = conducted, R = radiated, and E = emissions.



EMI/RFI EMISSION TESTING
[EC-61000-6-4

Method Description
None Conducted emisstons, low-frequency, 30 Hz to 10 kHz
CISPR 11 Conducted emsstons, high-frequency, 150 kHz to 30 MHz
None Radiated emisstons, magnetic field, 30 Hz to 100 kHz

CISPR 11 Radiated emusstons, electric freld 30 MHz to | GHz




EMI/RFI Conducted EMISSION TESTING
MIL-STD-461E£2 IEC-61000-6-4p] 3847 3% v 312

CISPR 11

CE101 CE102

2MHz
30Hz 10KHz 150KHz 30MHz




EMI/RFI Radiated EMISSION TESTING
MIL-STD-461E£2 IEC-61000-6-4p] 3847 3% v 312

CISPR 11

RE101 RE102

30Hz 100KHz SMHz  30MHz 1GHz




EMI/RFI EMISSION TESTING
* 2 BAINRCHEX % 2 4p B &i7 & L2 MIL-

STD-461E@ %*uﬁa 1 B3 BHP3R S 2

¥z 5e ® B CE(Conducted Emissions) %
RE(Radiated Emissions)z_ ip|:# & % o



447 B %% 5-CE101

CE101—Conducted Emissions, Low Freguency
CE101: & w2 & BIEUTeE R s (power leads)
#p 5 4 Trl % 30 HZ~10 kHz 2z 144 1§ Hcdt i - H
> dBUAR & T o

CE101pplz# ™ it fim i "f m F SR & R
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CE101:3.+

Current (dBuA)
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130
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110

100
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70

DC POWER
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AC POWER <1 kVA

rrrryrrrd

AC POWER > 1lVA = 80
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CE101 OPERATING ENVELOPES
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30Hz 60 Hz _120H:
60Hz ©-1

115 kHz 2 kHz
1 10 100

Frequency (kHz)
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50 @ Termination on
Signal Cutput Port
(One for Each LISN)

L]

= LISN

Fower
Leads

EUT

| Current Probe
Scm—» |«

Measurement
Receiver

Data Recorder
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RG1.180 CE101

RG1.180 CE Report
EUT Information: TEST EUT

Description:
EUT Name: SSILS
Comment:
P/N
S/N
iy AC110V/60Hz LINE

RG1.180 CE101

1001
1801

1601

1401

1201
-
1001

Level in dBy

30 5060 80 100 200 300 400500 800 1k 2K 3k 4k 5k 6 8 10k

Frequency in Hz



i (& B stCELOLRI 32 % %

RG1.180 CE Report
EUT Information: TEST EUT

Description:
EUT Name: SSILS
Comment:
P/N

SIN
| AC110V/60Hz RETURN

RG1.180 CE101

180T
180t

RG1 180 CE 101
1601

1401

1201
1001

BOT

Levelin dBy

80T

aOrT

30 5060 80 100 200 300 400500 800 1k 2k 3k 4k 5k 6 B 10k
Frequency in Hz



% 45 B %22 54 CE102

« CE102—Conducted Emissions, High Frequency

« CE102: & 2 & RIEUT =7 & 2 (power leads)

« #F 5 ¢l 5 10K Hz~2MKHZz 2. % #f 8 {2c st & -
¥ =rdBuyVaE v & 7 o



Voltege (dBuV)

CE102:.+

110 ¢
] B — — 449V
108 F—— ﬂmk
100 | 15V
W sz ORERATING ENVELOPES
g0 | AN
: \\\
80 I NN v
- 73
70 T
80
50 |
4D : 8 11z %33 B F
0.001 0.01 0.1 1 10 100

Frequency (MHZ)
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50
Termination Power

\ Lead Power Cable

Power

Input m

™1 LISN ]

1 LISN =
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EUT

Power
Signal Lead
Cutput
Port
20 dB Attenuator — Measur_ement
Receiver
Data
Recording
Device
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B 4E 3 HacstCE102p) 38 2 %

MIL_STD_461E CE test Report

EUT Information: TEST EUT
Description:

EUT Name: SSILS
Comment:
P/IN
SIN
il AC110V/60Hz LINE
RG1.180 CE102
118
10}-
I RG1 18D CE102
50 \
m -
- |
70f
g oot
o
= i
T 507
§ L
401
ot
20t
101
o t t ¢ =ttt t t + t ——t t -
10K 20k 30k 40 50 B0 B8O 100k 200 300 400 500 800 1M )

Frequency in Hz



B 4E G W rstCEL02:p) 32 2 %

CSIST_QA3_EMC_Lab.
MIL_STD_461E CE test Report
EUT Information: TEST EUT

Description
EUT Name: SSILS
Comment:
P/IN

SIN
i AC110V/60Hz RETURN

RG1.180 CE102

Levelin dBy

401
301

207

0 t + + —t + + + +—+ t
10k 20k 30k 40 50 60 B0 100k 200 300 400 500 800 ™ M

Frequency in Hz



RE101

« RE101—Radi1ated Emissions, Magnetic Field

* RE101 £ REUT 24 = #= #30 Hz ~ 100 kHzz 5 %+
4 B b (B o

c FRPIRA P EHBEIARE N AR L L
A2 > RE101 2 ip|3R + é’u",f m A R o



Magnetic Field (dBpT)

RE1014. 1

18D

160

14D

\{l D1 OPERATING ENYELOPE

120

‘“\\\\\\\\\‘

100

T

60

40

20
0.01

35 Hx

30Hz

0.1

1 10 100
Frequency (kHZ)

1000
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Receaiver

RE10LipI38 7 1
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RE101L:R:3 % %

CSIST_QA3_EMC_Lab.

RG1.180 RE Report

EUT Information: TEST EUT
Description:

EUT Name: SSILS

Comment;

P/N

S/IN

B Efi|
RG1.180 RE101

Levelin dBpT

30 50 100 200 300 500 1k 2% 3k 5k 10k 20 30
Frequency in Hz



RE101L:R:3 % %

CSIST_QA3_EMC_Lab.

RG1.180 RE Report
EUT Information: TEST EUT

Description:
EUT Name: SSILS
Comment:
P/IN
SIN
e £

RG1.180 RE101

Level n dBpT




RE101:R3F 5% *
CSIST_QA3_EMC_Lab.

' RG1.180 RE Report

EUT Information: TEST EUT
Description:
EUT Name: SSILS
Comment:
P/N

i Fi

RG1.180 RE101

1901
1807~
1801 ———
140: ——
|

1001+

Levelin dBpT

801 A M
W/ \/\‘-\'

40 YTV.\‘J-“ r‘J"‘Mﬂw : _’:MNJ"W*“-‘ MM*} "IV‘/\“‘MM’" \‘mwm

Freauency in Hz

+ + t + + t + + t +
30 50 100 200 300 500 1k 2 3k Sk 10k 20



RE102

« RE102—Rad1ated Emissions, Electric Field

* RE102 £ R|EUTHR & 4= R12MHz ~ 1GHz2 %% &4 3
He b B

c FAEFAZEIOMHZ I+ > E Y BBPKT 3 -3 ik
it @ H(horizontally and vertically
polarized fields) -



Electric Field [dBpV/m}

RE102#.#

110

100

RE102 OPERATING ENYELOPE

72

70

e

60

&D
0.01

0.1

1 2 10 =

Frequaency (MHz}

100

1000
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RE101iR]3# % H#

TX Antenna RX Antenna
/ Path for Measurement

Path far/1 Band Rejection
System or
Check | High Pass Filter
Transmitter !
EUT !
Signal
zenerator
Power
Monitor

Attenuatar

Measurement
Receiver



















RE102:R3% % &

| [

= ! Y
- |§ Counterpoise
Ground Flane or lg *— Bonding Strap for
Mon-Conduct o Mon-Conductive Tables
Taole
o Floar
Test Setup
Soundary
Ground 5 3
aF' a & -
E
¥ Elogr
Test Setup L
EEEEEE ry
"
Gr“unda ] g 2
0 = g
Plane i | =
(=
=
¥ Elogr

Rod
2MHz ~ 30MHz

Bi-conical
30MHz ~200MHz

Log Periodic
200MHz ~ 1GMHz



RE102:p:% % %

RG1.180 RE Report
EUT Information: TEST EUT

Description:
EUT Name: SSILS
Comment:
P/N
SIN
) \

CSIST_QA3_EMC_Lab.

RG1.180 RE102

RGY 180 RE 102

70T /
w-

Level in dBuV/

2M M 4M5M 6 8 10M 20M 30M 40 5060 B80100M 200 300 400500  BOO 1G
Frequency in Hz



RE102:p]| 2% & %
CSIST_QA3_EMC_Lab.

RG1.180 RE Report
EUT Information: TEST EUT

Description:
EUT Name: SSILS
Comment:
P/N
S/N
LA H

RG1.180 RE102

1001

RG1 180 RE 102

504-

Level in aBpV/

40T

30

0 +———t—t——+—+ o ———t———+ +
2M  3M AM5M 6 8 10M 20M 30M 40 5080 80100M 200 300 400500 800 1G
Frequency in Hz



EMI/RFI Emissions Test Summary

» MIL-STD-461E CE101 ~ CE102 ~ RE101 -
RE102 % 1% 2z b 2§ b3 b 2L 8 p|2E = &
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Conducted

Radiated

Emissionp]:& =

MIL-STD

CE101
CE102

RE101
RE102

Baseline

EMI/RFI Emissions

—

with
exemptions

A

MIL-STD |EC FCC
CE102 61000-6-4 FCC Part 15
(450 kHz - or or
2NHg) (CISPR 11 Class A
Class A)
RE102
Alternate #1 Alternate #2 Alternate #3




EMI/RFI SUSCEPTIBILITY TESTING

« NRCE X ¥%5 a0 & B % > 4p M % 52 U MIL-STD-
461E% TEC61000-4 =73t P38 > V3 7 & <
BRI R RERIR- fA 0 HoplEES N
BRI A TE/EMINF (TR TR

*)



EMI/RFI SUSCEPTIBILITY TESTING
MIL-STD-461E

Table 6 MIL-STD-461E EMI/RFI Susceptibility Test Methods

Method Description
CS101 Conducted susceptibility, low frequency, 30 Hz to 150 kHz
CS114 Conducted susceptibility, high frequency, 10 kHz to 30 MHz
CS115 Conducted susceptibility, bulk cable injection, impulse excitation
CS116 Conducted susceptibility, damped sinusoidal transients,

10 kHz to 100 MHz
RS101 Radiated susceptibility, magnetic field, 30 Hz to 100 kHz
RS103 Radiated susceptibility, electric field, 30 MHz to 1 GHz

C = conducted, R = radiated, and S = susceptibility.



EMI/RFI SUSCEPTIBILITY TESTING

[EC 61000-4

Method Description
61000-4-4 Conducted susceptibility, electrically fast transients/bursts
61000-4-5 Conducted susceptibility, surges
61000-4-6 Conducted susceptibility, disturbances induced by radio-frequency

fields

61000-4-12 Conducted susceptibility, 100 kHz ring wave
61000-4-13 Conducted susceptibility, low frequency, 16 Hz to 2.4 kHz
61000-4-16 Conducted susceptibility, low frequency, 15 Hz to 150 kHz
61000-4-8 Radiated susceptibility, magnetic field, 50 Hz and 60 Hz
61000-4-9 Radiated susceptibility, magnetic field, 50/60 Hz to 50 kHz
61000-4-10 Radiated susceptibility, magnetic field, 100 kHz and 1 MHz
61000-4-3 Radiated susceptibility, electric field, 26 MHz to 1 GHz




CS101

« Conducted Susceptibility, Low Frequency

CSlOlJE 3748 & # #130 Hz ~ 150 kHz » & RIZE &
* 4 ACZ DC%J »RRR LA F TREREEARE Y

451\ o

s BUT2 3 Ridq i fod > |3+ 53598V5 — & %

<~ 328VaE ¥ —d &\ o



Voltage (dBuV)

CS101+##

150

140

SOURCE YOLTAGE 28V

1387

130 F

BOURCE YOLTAQE <38V

128

120

LU

110

Trrr

100

C3101 OPERATING EN

VELOFES

1000

LI I B

T rr

0.01

0.1 1

10

Frequency (kHz)

10d

1000



CS101ipI7& 7

Stimulation Isolation Signal
and Transformer Generator
Monitoring
Equipment
_ Power
Oscilloscope Amplifier
Power
Lead Coupling LISN
Transformer _
] T ® High
‘ 4 * Retumn
EUT 10 uF
Power

Inputs









CS114

« Conducted Susceptibility, High Frequency
» CS114:R)#4F & & F110KHz ~ 30 MHz

« CS114:p138 » BT ® RE &9 42 4 EMI/RFI+
BT A rEITen® AR E 75 o



Currant (dBpA)

120

100

20

a0

70

a0

CS1144 %

cCS114

CPERATING ENVELOPE

ar

=

—

(=]
==

=]
3

(5%
]

( id oo

Fraquancy (MHZz)

1000



CS114:p|3% 7 1

Signal
Generator

Coaxial Load Amplifier

Injection

Probe

d

' Directional

Coupler
\ Measurement
_ _ Receiver
Calibration B
Fixture

Attenuator

Measurement
Receiver
A










CS1153 R #%

« Conductive susceptibility » bulk cable » impulse
excitation

« 2A 30Hz impulse 714 4&



CS115 impulse

by 30 nz. (Minimum) .

[ ¢=== 30%

Limit Level (Amps)

REPETITION RATE = 30Hz

NG




CS115:7]3

Power
Input

T

LISM

Injection
Probe

5|::m1-

Monitor
Probe

5ch

EUT

5 cm 1___

5cm]-

\ﬁp
7

Monitor
Probe

FEEEEEEEEEEEEEEEEEEEEESEEEREEEEERREE

L

Oscilloscope
(5002 Input)

Injection
Probe

N T T T T T T T T T T T I

Interconnecting
Cables

Fulse
Generator

Actual or Simulated
Loads and Signals

Drive Cable










CS116

» CST16RzE #74e » e+ 3 12 5L 5 Dampedid 3] 7
EMP(E #F )Rz & o

» Damped+ # /a4 5 10KHz ~100MHz Conducted
Susceptibility, Damped Sinusoidal
Transients > *+4ghd BliF A 3LA 2 > d SR
8 & (couple)# » -



1m0 I
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AX

CS1164 (- )

el

1k

10k 100k ™ 10M

I:mﬂllﬂl'\i"-ll FI—'T‘L

100

15



CS116444 (= )

=2

Le=]0Ae T Frobe«

(Army ScNavy ) LAlr force)e Modele
10KHz# 014 TVe Uohe e F-l404e
100KHze | LA# 28V b 30ve F-l404e
1 MHz# 104 I ahe 310Ve F-1404¢
10MHze | 104¢ BalVe 24 3o0Ye F-l404e
30MHze | 104¢ 30Ve 24 180vVe F-1404e
100MHze | 34¢ 1307« l.ofe T0ye F-1404¢

)

-
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CS116/R):

Power
Input

i

LISM

Injection [ ........ .
Probe

o cm_[ |

Monitor ...
Probe

5 cm |

EUT

L AE
VAN

5 I:I'T'II___ |

Probe

Storage
Oscilloscope

5 I:I'T'Il___ |

Monitor L&

Injection

Probe

Damped
Sinusoid
Generator

Interconnecting
Cables

Actual or Simulated
Loads and Signals







3 63 00 3 Cacgmes

h------’--“‘

e
=
£
-3
-
=
=
=
=
|
=




RS101

- Radiated Susceptibility, Magnetic Fields¥s
BrAEHT X R P
« RS101#g 3% 30 Hz ~ 100 kHz=rig &3 235



Magnetic Flald [dBpT)

RS101#

180
1 10

170

S

.

RE101 OFPERATING ENVELOPE

150

T

~

130

S

118

1160

oY

¥h
0.01

Ad Hz

0.1

1 1
Fregueancy (kHz)

(&) 100

1000



RS101R]

Radiating

Loop

Signal
Source

?

Current ;'/

Probe /

Measurement
Receiver

e

{ Scm )

Power
Input

|
LISN

EUT

Actual and
Simulated Loads
and Signals













RS103

- Radiated Susceptibility, Electric Fields¥s
A ® FwtE R PR

« RS103#5 3 30M Hz ~ 1GHzdg 43 T 3F+ 18 & 50
* RS103R:F B = R k-T2 23 g it T 3
(horizontally and vertically polarized
fields)



RS103##

LIMIT LEVEL (VOLTSMETER )

FLATHEM : ALL SHAPS
] acaary | (ABOVE DECKS) SHIPS SHIPS (HON-
: SAFETY i"-i'l.'l-!-!'-‘ll-'l.l AND {METALLIC ) METALLE ) SURKMARTMES | {(IROFLISIN SFACE
: S SUBMARINES | dBELDV DECES) | (BELOW DECKES)| (INTERHAL)
FRED CRITH ALY JECTERMALW
prov # HAL
2 MHz A M ik 0 I 3 5 b X
I 200 00 200 10 50 - 19 x
W MHE | AF 20 20 - . - - 1k m
30 hH 2 A F; puLl) 200 L] 10 0] 50 F-
l M M ik M 1] I 1] 1] Hi
1 G AF 2000 20 . " - - 1] ol
1 Gk A 2100 200 L] 1 I LU ol
l M X Mk o i 1] 1] 0 i
I8 GHz | AF 2000 L] " " - - 5y o]
18 Gz A 2 L] 20 L] Lk 1 Sy M
'l [ 0 L] M0 JLL] 1ix 1] L113 M
4 GHx | AF 20 &0 " " a a 50 o
KEY: A = Amy * For cquipment locaded exiemal o the pressere luall of a submarime bl within the supersncue, wse
M o= Mavy SHIPS (METALLICHE ELOW DECES)

AF = Air Force




RS103:p| =4 %

1

| TEST SETUP BOUNDARY |
: Electric |
| Figld :

i Sensor\

! EUT , :
. r T
: ! : i
: ! i |
! e 3m ¢ 3
. | , ] I
! e 15m—> ! 3

1 1 1 !

RF
Amplifiers

Signal
So%rce

_ .. Shielded Enclosure :

Stimulation

and Monitoring
Equipment

Electric Field

Sensor Display
















Susceptibility;p]zg = %

EMI/RFI Susceptibility

Baseline Alternate
MIL-STD IEC
Power Signal Power Signal
CS101 61000-4-6 61000-4-6
Conducted C5114 C5114 61000-4-13
C3115 61000-4-16 61000-4-16
C5118 61000-4-4
61000-4-5
61000-4-12
. RS101(*) 61000-4-8(%)
Radiated RS103 61000-4-9(*)
61000-4-10(*)
61000-4-3

(*) Exemption based on proximity to magnetic field emitters



SURGE WITSTAND CAPAB [LITY

« SWCHE_PIZREUTH 7 B 2R/ 5 HRE 5 ?

- = IEEE C62.41-1991 » # IEEE C62. 45-1992 3 i
T4 R/ T EARR A (SWO) iR = &
- |EEE C62 41-1991 » % IEEE Cb62. 45-1992:# it /B
F2FEE FRNRCER - * b m RE 2K
Frohz 4 RA/F HFRIR

» RG1. 1802 = 2 SWCipJ3# = 7= 3 TIEC61000-4-4 (EFT) -
[EC61000-4-5(combinbation wave) ~ [EC61000-4-

12(ring wave) > F+3khd T HRE & »EUT



SWC= 38 i 542

IEC61000-4-12 IEC61000-4-5 IEC61000-4-4
Parameter = Ring Wave Combination Wave EFT
Waveform  Open-circuit | Open-circuit  Short-circuit Pulses mn
voltage voltage current 15-ms bursts
Rise time 0.5 us 1.2 ps 8 us Sns
Duration 100 kHz 50 s 20 ps 50 ns
1nging




SWC+ 4 i = 3

Category B Category B Category C
Surge Waveform Low Exposure Medium Exposure Exterior
Ring Wave 2kV 4kV N/A
Combmation Wave 2kV/1kA 4kV/2kA 6 kV/3 kA

EFT 2kV 4kV N/A




[EEE C62.41-1991it Mm% # x £ -3 A U REEE » XA T{ " o0
T/ T HPRETE o

Category B: ThRMEZLZALF NI R he X
E & 5 8R o

FAr P BREPE

Category C: R RE AR X X hE AP h 30 o

£3
Low exposure : MK REEK ¢ 7 \
EFME A RRIGHED T LK E B R
Medium exposure : ¥ }’;Fjlgé R 2 EXA TG 2
PR A TD R Tk e s
Exterior : x 2Rt 3 R
B



IEC61000-4-4

« [EC61000-4-4:p]3:# ¢ 7 Conducted
Susceptibility, Electrically Fast
Transients/bursts test -

» FH D TREE > > Test level 2 5% B k35
[EC61000-4-42_annex A.2 > SSILS® + =+ % p|:#
i * Level 3(SWC+ 3k = #category B > LOw
exposure) » #H FP-N( v &se-ka) » P-G( L &
25 ) o N-GORAE < 3= ) F = 78 PR



IEC61000-4-4p]:F i i=

Table 1 — Test levels

Open-circuit output test voltage (10 %) and repetition rate of the impulses (£20 %)

On power supply port, PE On IO (Input/Output) signal, data and control
ports
Level _ — —
Voltage peak Fepetition rate Voltage peak Repetition rate
EV kHz EV kHz
1 0, J I J
2 1 J ] J
j 2 i 1 J
4 4 20 2 )
Xt Special Special Special Special

» 7" 15 an open level. The level has to be specified m the dedicared equipment specfication.




IEC61000-4-4F 3 i i 7

BT st S el
Pul“

IN k -

()

\ La péricds & réapdliticn [ddpand du niveay da la mnsian
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Figure 2 — General graph of a fast transient'burst
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IEC61000-4-5

- [EC61000-4-5:p]3#& % Conducted Susceptibility,
Surges o F#hd PR kA2 A TEITR Rz
AC -

» Test level z £ 3 R i y5 IEC61000-4-52_ annex
B. 3 » SSILS/P|:#:E * Level 3(SWCH 48 ik - %
category B’ Low exposure) - # i7P-N( L iz
K&) o P-G(VvmE <8 ) > N-GORARE < ) F =
I e



IEC61000-4-5:p] 7% ik

Open-carcuil 1931 voltage
2 10%
kV

MOk WD R =

0.5
1.0
2.0
4.0

Special

NOTE - x is an open dass. This level can be specified in the product
spaciicabon.
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IEC61000-4-12

« EC61000-4-12/F]3# 5 Conducted Susceptibility,
Surges ° F3#khd Pl kA 2 Fring wavetr

T EUT® B2 ACz% -

- [EC61000-4-12/p3&# % 5 100 kHzf 524 » 47 45

FAERLZ0.5 us piRTFEESEF R



V(tivp

IEC61000-4-12+ 3£ ikt 4]

: KP /T\,.

TR

S - R - B - B
m B m 0O

/

S

Time (p3}



20100812 11:39:16 =y Normal 2010/08/12 11:40:11 f =0 Hormal
Stopped 3 1 200KS/5  Snffin Stopped 3 1 200k8/3  Snsjkis
TR ; T ' SR 1 Iil

.500 Uadiv : : : 0.500 Uiy
Rl O O LT R T : | Rl

........................... s S S S o

: .................. u” ml fi ................................. . ....... it Aot . ....... - uge ml fl

! Single : b Single

bivebiin: Bt nbh e Koo bt e.5®v | f8 0 Bk o 2 ko4 3 | AR
Mac (€ 1.3%6% Min (C1) -312.5how L Max (C1)  375.900n Kin (C1) -1.2206

Auto to Level | MNormal || Single || Single(N) futo to Leve] | Normal || Single || Single(N)
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RADIATED EMI/RFI TESTING ABOVE 1GHz

« ¥t 3 > GHz3I10 GHz 14 1+ i5 8+ 3 35T B et
RPFRT R LERFIZITE K] B R 2 e
BE(BPATNEFHARIA(ZHR LT
B> g R T R o

« MIL-STD-461E RE102 2EUT**1 GHz~10 GHz#g = 2
Tl

« MIL-STD-461E RS103* % #x® **1 GHz * §§ &3
FT B 2 B)EE o {RGLIBOR1# 1% 2 EMCHIE 1t i )



RG 1.180R1與引用之EMC標準比較表.doc
RG 1.180R1與引用之EMC標準比較表.doc
RG 1.180R1與引用之EMC標準比較表.doc
RG 1.180R1與引用之EMC標準比較表.doc
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sag (dip) * T RR " 4rd F ~ g+ | §* > sage & =
3 F % B (peak) 7 & 1 3%

Surge : RRRA ~ A PR EIoRREA RS R
surge T_& % B 1 ¥ 4 & (peak) 7 & 3% ~8%
Outage : @ BR2X2 4 - BKPFRFX R4 o

Electrial noise : & + A H4rgid ~ BRT o
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g 5358 --H > 5 dBuV/m

e TH R EEZ H = aVIM(KREF/F) @ f&in
S B H i VIim (REFF)P iR~ s id
* pVimk £ 55
¢ d «”\4%#' HEE S B (BFE & FA7 a chnoise)
| * ] i (dB) R & 77
o j—a—;fi B H =¥ Ak i T
20log(pV/m)=dBuV/m



B E -5 -9 > 5 dBUA

s R F TSR R 2 H TAM(F 5/
F)o @ opee B H =% Alm (Z /1) B
B A g yAK AT

° ¢ *&*%*”*fﬁﬁi"\ B (FEHE & %éi? it noise)

$8cA] 8 (dB) % % 51

y i*@*%%éiiﬁf AR 55 ;SN e

20log(pA)=dBuA




1 LI

21

Y
F

g e

27 hd
- 1F &

1
+
V4

I

d i B 7k

dBNV

dBNV — dBQ

dBO

xp 2 oA
%\E‘.‘—JL B, /-

dBuA :

AP
.ITdJ
=
i
-
B
oy B2
rnM# 7l
L
@ [N
T i
4 ‘7\
N/ 2k
Be
e
\\.ma/hm N
¥x M
o
e
M M
© O



&t 7 bl -

« SSPS Universal+ # # {FCS1143 24p Z RIFEE P * » A&
10KHZ~162KHz:pl:&pF » o 5 p| & 17 3|Power Level %
107dBpV » £2RG1.180 CS114& 2 L+ & 100 dBuA7

A
e

o M HIREZ P G =
(1). /3 F LMIL-STD-461E % _% 2. CS114 ¥ RG1.180%_
%2 CS114z_ % & -
(2). CS114ipIzA K & B3k & i
(3). EiFRFE ! HEixhg KB H -/ ik b




At RRE > XEFEE S EET IR R ?

°&?§é%ﬁﬁﬁﬁi$£%Tﬂiﬁ

(1). e BEFEBBITE T FHEBPFIEE > dopower
line filter - ”;{ }}i Z TR~ TVS (tranS|ent voltage suppressor)
~iE ST REE ,}é,}i =B 5 > (Surge—la‘éi/%l)

(2). £ 7 2 mia:ri* (earth ground) > ¢ S F KR
+ % 8L 3earth ground2. FEF i 43 /) f"O 5Q( %+
radiation % surge-=+ # /i)

(3). &% 7 “F & (enclosure) ? #t EH F_F Hep 243 7
“h *"a@ I 2 (¥tradiation* 3 R)

(4). J%JEMI fIRA A DB e - thER h’ﬂswitch
power supply > - T B4 AP AR T Br b
7 BHE  HU Bk ~ clockdm T 1E 5L ~ relay



&t 7 b=

« WRG1.180% 5 :1CS114 5 w3 p + ik » %f%_ FF A
PR RS R BOTRTET g AR 7
FEiTad e KR A o

* ®#10KHziz- gL+ + ks £ (power level) 5 100dBpA >
BoL R EE E

Bl
1k

100dB = 20log X
log X = 100 = 5//Fi/#/ /10 £3 ’ﬂé/f//f/;/gf
X =10° ,uA =0.1A



et F )= (continuel)
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CS1141 * 2_Injection probe( & ik & %)
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MIL-STD-461E 7_% 2. CS114 vs RG1.180%_% 2. CS114z_ %
o Frm AR o MIL-STD-461Ez2_4#7 £ = 10KHz ~
200MHz » RG1.180z_ #7 £ = 10KHz ~ 30MHz
o ZHFE e+ R & (power level) 7 &

« MIL-STD-461Ei* % ¢ * e T x5 7% B2 2o
RG1.180: 8 - @ * IR H - 42

Ewr R F -
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CS114 & MIL-STD-461E£2RGI. 1802 4% & &

120

= | TN !
o E || curvess | | ||l| r
LA -
- A , ~.. 1o |
100 E - CURVE #4 :
E / L T T “'--.._.,;:""" L CS114 DPERATING ENVELOPE
2o E ) PV CURVE #3 T~ - -
E / P L# man e Sy il 100
& E // / ’/ CURVE #2 j“_":-,._“__ b r | o
— = T T e | _
80 E ‘ A A CURVE #1 = 5 r
8 = /7 Ve A ST - i
= A AL ANA I g v
E 70502 A vl S S i
= i //f’ / t r
= { = i
G0 Z/ A A /
2 // i o 80
= / i
504935/ -/ v C
;// THE APPROPRIATE LIMIT CURVE St -
4043;/ BE DETERMINED FROM TABLE VI C
= :
£ &0 r I
10K 100k ™M 10M 100M 0.01 04 %2 1 10 R 00 1000
Frequency (Hz) Fragquancy (MHz)

£ = MIL-STD-461E % % 2. CS114 vs RG1.180% % 2.CS114 % 8
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Ga6 1 15NNy OF

FIISD

MIL-STD-461E% 7 @ * TE &

& AR

LIMIT CURVE # FROM FIGURE C5114-1
PLATFORM . ALL SHIPS
extemat oz amcpapr |(WOVEDECKS) GBS | SEBS 00N ||
FREQ C;ﬁ;l NTERNAL '::'._-‘E-}E:-‘LR_I{E'S GELO'J:'DE&K,‘:] (BELOW I}E-[IIK'S} (INTERNAL) o
RANGE / (EXTERNAL)*
10kHz | A 5 5 2 2 2 1 3 3
l N 3 3 2 2 2 1 2 3
IMHz | AF 3 3 2 3
IMHz | A 3 5 5 2 4 1 4 3
l N 3 5 5 2 4 1 2 3
30MHz | AF 3 3 2 3
30MHz | A 3 5 5 2 2 2 4 3
l N 5 5 5 2 2 2 2 3
00 MHz | AF 3 3 2 3
KEY: A = Amy * For equipment located external to the pressure hull of a submarine but within the superstructure, nse
N = Navy SHIPS (METALLIC)BELOW DECKS)
AF = AirForce

£ » MIL-STD-461E % % 2. CS114 vs RG1.180% % 2.CS1142_ £ &

HI19P-dLS-TIN




CS114p3#:K # &

Power
Input
LISk
Injection .
- robe :
sem] | a
FMonitor  [...,
- Probe I
5 ch | .
EUT
= C"”I___ | Measurement
ronitor _.__.a-w__ Receiver
| Probe : A
sem] ] i
Injection i -
Directional :
Frobe Coupler Amplifier
Interconnecting
Cables
Measurement :
. Receiver Signal
Actual or Simulated B Generator

Loads and Signals




CS1141:#(- )




CS114:p|3&(= )

?,v

R |
! =) x
‘/ E - .'1::‘ l ! \ f

V5

"
y
AT
vvvvv



CSL14 15 4 Fadiy » 3¢

Power line filter
B+ R E

power supply A - - |
\ “

LISN:#-#F 28
g T 4R R IR A

F % R
couple= 3
&~ power
supply & /& )




CS114p)z&@ * 2 R E
%%éi%éi}
| AR
e 4@]}

& ER

LA ®A4CW
/ﬁt i‘t‘] l "5’? ?" ;ﬁt
& £ PWMk 25

| <~ B Ear s fé 2.
+ 3 iz 3
injection probe

EW et F b -
EwRY G 6|z




AR RRER ()
cove
+ CS114p|3 2k + W% H# T
setup > 2 ¢ power level % Lisn
B2 _d Receiver A#7i8 3] —
i& » Receiver Az_ % § # .
- ERBHRRE: e’ I £ 20dB% & B ]

5 ch“ |

20dbuV & Pk & #
20dbuVig 2 - iR B E EUT
f e e 5 50Q(p i d

— -

5 CIﬂI | Measurement

%«j\lj:é ]';Y"i ;Ilft @:‘,‘) l;-crngggr F-Eec;iver
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B EEET R EREZE E 5 ()

2> 72dbQ=20 log(R) » #- ¥ e ro B & 3 5 ¥k
“'J it 0 ¥ 734dbQ (20 log 50=34 dbQ))
% 42 & d spectrum analyzer# | 3| 2 Power
Level 2 107dBuV+4r e 4 5 = .42 & 2 dbuA
BAS P RFETERFL20dBUV s E R R ELE
127dBuV
£ izdbuV=dbQ + dbuA<r ¥ d dbuVi i = dbpA

dblA=127-34=93dbuA

d b g4 RFF W 2 power level 3 &
Ew Bt FH -
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