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Electromagnetic Susceptibility Design of Tracking Radar
Systems
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Abstract The tracking radar system is installed and operated on the ground, ships, and aircraft, and
requires a design to withstand electromagnetic interference with nearby electronic devices. In this case,
radiation and immunity standards for cable connection must be satisfied to prevent malfunction of other
equipment due to electromagnetic wave interference caused by cables connected to the tracking radar.
The radiation standard must also be satisfied so that the electromagnetic wave noise generated and
radiated from the tracking radar does not affect the peripheral device, so that the immunity standard
for the electromagnetic wave emitted from the peripheral device must be satisfied. In this paper, we
propose a design to satisfy MIL-STD-461G including CE, CS, RE, and RS, and explain design satisfaction
through tests.
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(Emission) (Immunity)
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W EMI : Electromagnetic Interference

M EMS : Electromagnetic Susceptibility

M CE(RE) : Conducted(Radiated) Emission

B CS(RS) : Conducted(Radiated) Susceptibility
B CM : Common-Mode

W DM : Differential-Mode

J8 1. EMCE &8
Fig. 1. Classification of EMC
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Requirement Description

CE101 Conducted Emissions, Audio Frequency Currents, Power Leads

CE102 Conducted Emissions, Radio Frequency Potentials, Power Leads

CE106 Conducted Emissions, Antenna Port

Ccs101 Conducted Susceptibility, Power Leads

Cs103 Conducted Susceptibility, Antenna Port, Intermodulation

Cs104 Conducted Susceptibility, Antenna Port, Rejection of Undesired
Signals

C3105 Conducted Susceptibility, Antenna Port, Cross-Modulation

Cs109 Conducted Susceptibility, Structure Current

Cs114 Conducted Susceptibility, Bulk Cable Injection

Cs115 Conducted Susceptibility, Bulk Cable Injection, Impulse Excitation

Cs116 Conducted Susceptibility, Damped Sinusoidal Transients, Cables and
Power Leads

Ccs117 Conducted Susceptibility, Lightning Induced Transients, Cables and
Power Leads

Cs118 Conducted Susceptibility, Personnel Bome Electrostatic Discharge

RE101 Radiated Emissions, Magnetic Field

RE102 Radiated Emissions, Electric Field

RE103 Radiated Emissions, Antenna Spurious and Harmonic Outputs

RS101 Radiated Susceptibility, Magnetic Field

RS5103 Radiated Susceptibility, Electric Field

RS105 Radiated plibility, Transient Electr Field

O3 3. AR LY 27Ar
Fig. 3. Emission and susceptibility requirements.
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Equipment and Subsystems
Installed In, On, or Launched
From the Following Platforms or
Installations

Requirement Applicability

10130
20130
£0LSO
POLSD
50LSO
60LSD
7LLSD
SISO
gLLsD
L1180
8LLsD
L0133
2013y
(=]
LoLSy
£0LSH
S0LSH

Surface Ships
Submarines

Aircraft, Army, Including Flight [A|A[L|A|S|S|S AlA|A|L[AJA|A|L|A[AIL
Line

>
= | =
=
> =
w
=
w|wn
=
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>
=
wl|w
EIES
>
=
=
> =
-

Aircraft, Navy LIA[L|A|S[S[S]| |A|A|A[L[A|L]A|L|L]A|L
Aircraft, Air Force A|L|A|S|S|S| |A|A|A|L|A| [AL] (A
Space Systems, Including AlL|A|S[5|S A|AA|L AlL A
Launch Vehicles

Ground, Army A|L|A|S|S|S| |A|A|A|S|A| [A|L|L[A
Ground, Navy A|L|A|S[S|S A|AIA|S|A AlL|L|A|IL
Ground, Air Force AlL|A|S|S|S AlAlA A AlL A
Legend:

A: Applicable

L: Limited as specified in the individual sections of this standard.
S: Procuring activity must specify in procurement documentation

J2 4. QFAE IHEZA,
Fig. 4. Requirement matrix.
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Fig. 5. General test setup.
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Fig. 9. Cables of the shielding structure
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Fig. 10. Cable wiring diagram
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