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1. INTRODUCTION

This document provides EMC test results performed on ADT 406 S P/N : 01N65900
S/N : 040001 according to the documents referenced here below.

2. REFERENCE DOCUMENTS
RTCA DO 160 D — Issue 1997
Section 19 Induced signal susceptibility

Section 20 Radio frequency susceptibility (radiated)
Section 21 Radiated emission — Electric field

3. EQUIPMENT UNDER TEST CONFIGURATION
The equipment ADT 406 S is supplied by lithium battery

Equipment control procedure:

- Activation control

— Test control {Auto test)
— Activation {Led)

— Reset

Configurations:

Radiated emission: 2 modes: - armed
- ON (with load 50 Q)
Susceptibility: 1 mode: - armed
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4. CONCLUSIONS

Radiated emission — Electric field v | No peak above the limit.

Radio frequency radiated susceptibility v _ -

Induced signal susceptibility v : ' No susceptibility found.
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5. TEST RESULTS

- 3.1 Radiated emission — Electric field

{According to RTCA DO 160 D, Section 21, Category M)

* Purpose of the test

This test determines if the equipment powered and operating in its functional mode as
defined chapter 3 must not emit electric field level in excess of the specified himits.

e Testcategory: M

¢ Frequency ranee analvsis : From 2 MHz to 6 GHz

¢ Specified limits

They are plotted on test figures and compared with spectrum measurements.

o Resolution bandwidths

Measurements are carried out in peak detection with resolution bandwidths, which are
described in the table hereafter. in peak detection mode. The used video resolution
bandwidths are at the minimum 3 times the used resolution bandwidths.

30 MHz 200 MHz 10kHz
200 MHz 400 MHz 10 kHz
400 MHz 1 GHz 100 kHz

1 GH~z 6 GHz _ 1000 kHz
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s Test set-up

The test set-up 1s performed according to Figure 5.1.1.

The equipment is spaced 5cm above the ground plane with dielectric shims and runin a
distance of 10cm in parallel to the leading edge of the ground plane.

The receiving antenna is placed at 1 meter from the equipment and its cables. It is
placed in the middle of the installation for frequencies lower than 1GHz, and in front of

the equipment for the upper frequencies.

From 2 MHz to 25MHz, measurements are performed with a rod antenna only in

vertical polarization
For frequencies upper than 25MHz, the field is measured in the both vertical and
horizontal polarizations with biconical, logperiodic and horn antennas; in this case, a

low noise amplifier is used.

Photographies are given Pictures 5.1.2 and 5.1.3.

e Apparatus list

01/017 Preamplifier Mini-Circuits ZFL— 1000LN
01/146 Pré-Amplifier Miteq - AMF ~..6D—O 10250-70-7P
02/017 Spectrum analyzer Hewlett Packard 8566 A .
16/006 Shiclded enclosure Sidétel C4

24/070 Rod antenna Rohde et Schwarz HFH2-Z6

24/145 Biconical antenna Electro-Métrics BIA-30HF
24/151 Log-periodic antenna | Electro-Métrics LPA-30

24/284 Horn antenna Emco 3115

34/012 Software Emitech UTEM3H4
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e Test results

The equipment is tested in configuration:

- armed
- - with load 50 Q, equipment ON (see picture 5.1.4)

- Beacon in emission with antenna, equipment ON (see picture 5.1.5)

Polarization of

Figure n® antenna (VP / HP) Configuration Remarl;s
2.1.6 ;El}figs 17 ;g Armed The equipment is conipiiant.
5.1.9and 5.1.10 VP With load 50 O The equipment is compliant
5.1.11 HP Equipment ON '
Beacon in emission The measurement corresponding at
5.1.12t05.1.14 VP with antennz frequencies of the equipment, the

eguipment ON

measures are normally over the limit.
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Figure 5.1.1

RADIATED EMISSION - ELECTRIC FIELD
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Picture 5.1.2

Test from 2 MHz to 25 MHz

Test from 25 MHz to 200 MHz
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Picture 5.1.3

Test from 200 MHz to 1 GHz

Test from 1 GHz to 6 GHz
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Picture 5.1.4
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ipment tested wi
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Picture 5.1.5

Beacon in emission with antenna, equipment ON
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Figure 5.1.14
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5.2  Radie frequency radiated susceptibility

(According to RTCA DO 160 D specification — Section 20.5 — Issue 1997 — Category W)

¢ Purpose of the test

This test determines whether equipment will operate within performance specifications
when equipment and its interconnecting wiring are exposed to a RF electric field level.

The system powered and operating in its functional mode as defined in chapter 3 must
not exhibit malfunction, degradation of performance or deviation beyond tolerances
when submitted to a RF electric field level applied through antennas.

¢ TFreguencv range

This test 1s performed from 100 MHz to 18 GHz.

s Test method

Substitution method.

» Field levels

100 Vim from 100 MHz to 18 GHz.

¢ Modulation characteristics

1) Amplitude modulation with a square wave of 90 % depth, 1 kHz frequency.
2y CW,

¢ Frecuency sweep

The test frequencies are logarithmically spaced according to 100 frequencies per decade.

At each step, the specified ievel is established during 2 seconds and an equipment
functional check is carried out.
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" e Testinstallation description

The test set-up are given Figures 5.2.1 to 5.2.2.

The ficldmeter is placed at the location of the EUT (in place of) 30 cm over the ground
plane.

The transmitting antenna is placed 1 meter in front of the 1sotropic field sensor.

The forward power to the transmitting antemma is adjusted until the required field level
is achieved. The power and corresponding field are recorded.

Application
Test apparatus is installed outside the shielded enclosure.

The equipment is installed on the ground plane according the EUT design and
installation instructions.

From 100 MHz to 18 GHz, the electric field is generated by a log periodic, hom,
antenna. The antenna 1s placed at 1 meter in front of the equipment and its
interconnecting wiring. The test is performed in vertical polarization and horizontal
polarizations.

Photographies are given Pictures 5.2.3 and 5.2.5.
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¢ Apparatus list

01/094
01/109
01/113
01/122
04/042
04/080
11/026
11/069
15/038
16/006
17/002
17/004
17/080
17/081
17/094
24/098
24/145
24/267
24/273
24/275
34/068

Amplifier
Amplifier
Amplifier
Amplifier
Generator
Synthesizer
Milliwattmeter
Power sensor
Fieldmeter
Shielded enclosure
Coupler
Coupler
Coupler
Coupler
Coupler
Hom antenna
Biconical antenna
Horn antenna
Horn antenna
Horn antenna

Software

Amplifier Resarch
ETM
ETM
ETM
Hewlett Packard
Wiltron
Giga-Tronics
Giga-Tronics
Holaday
Sidétel
Amplifier Research
CMC
ETM
ETM
ET™M
Oritel
Electro-Métrics
Emco
Amplifier Research
Amplifier Research

Emitech

500W1000A
200LS
200SC
20017
33120A
633478
8542B
80401A-510
HI-4453
C.4
DC 2000
440065
0.8-2.8GHz 40dB
2.5-8GHz 40dB
40dB - SGHz-18GHz
CM 750/20
BIA-30HF
3106
AT4003
AT 40024
IMCEM v1,9
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o Test results

Applied field level 1s given on Figures.

The equipment is tested in mode armed.

rlation
5.2.6 Vertical No anomaly
5.2.7 Vertical v No anomaly
5.2.8 Horizontal No anomaly
5.2.9 Horizontal v No anomaly

No anomaly has been noticed during tests.
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Figure 5.2.1

RADIATED SUSCEPTIBILITY - ELECTRIC FIELD

TEST INSTALLATION FOR CALIBRATION fFROM 100 MHZ 10 18 GHZ

Bonding strap anechpic panels

GROUND PLANE

Iserrapic
fleld probe,
R5 232
O P Plotter
T I 10 em Conputer
I m b Printer
Antenng X
position
Syrthesizer ]
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Awrplifier Militwaitmete
Coupler
Biconieal Horn
ANTENNAS
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Figure 5.2.2
RADIATED SUSCEPTIBILITY ~ ELECTRIC FIELD

APPLICATION FROM 100 MHZ TO 18 GHZ

Bonding strap ' - “\@ IEEEEUS

Ground plane

Eguipment

Mch

X Antenna position Anecheic Panel

Horn antenna Biconical
{or logperiodic antenna) Shiclded room

A Didedric shims of 5 cm
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Picture 5.2.3

. TEST FROM 200 MHZ TO 1 GHZ
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Picture 5.2.4
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Picture 5.2.5

TESTFROM 8 GHZTO 18 GHZ
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Figure 5.2.6

ADT 406S P/N: OlN656920 S/N: 040001
. RADIATED SUSCEPTIBILITY -ELECTRIC FIELD

ACCORDING TO RTCA DO 160D - SECTION 20

VERTICAL POLARIZATION

TEST WITHOUT MODULATION

Dote: B1.689.7884

1 28

(A]%;

a)c}

Field (Y/m)

48

28
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Figure 5.2.7
~ADT 406S P/N:01N656920 S/N:040001
- RADIATED SUSCEPTIBILITY -ELECTRIC FIELD
ACCORDING TO RTCA DO 160D - SECTION 20
VERTICAL POLARIZATION
TEST WITH MODULATION
1 28 : Dote: B1.83. 2084
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ADT 406S P/N:01N656920 S/N:040001
RADIATED SUSCEPTIBILITY -ELECTRIC FIELD
ACCORDING TO RTCA DO 160D - SECTION 20

HORIZONTAL POLARIZATION
TEST WITHOUT MODULATION
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Figure 5.2.9
ADT 406S P/N 01N656920 S/N:040001
RADIATED SUSCEPTIBILITY -ELECTRIC FIELD
ACCORDING TO RTCA DO 160D - SECTICH 20
HORIZONTAL POLARIZATICN
TEST WITH MODULATION
iom . Cote: #81.89 .2884
1 B bttt et .A.x\. ey Arrom _4_‘__15,.___}1__‘1"""»\_4 w, L N,
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5.3. Induced sional susceptibility

(According to DO 160 D - Section 19 - Category Z)

| 5.3.1 Magnetic field induced into the equipment

The equipment powered and operating in its functional mode defined chapter 3 must
not exhibit malfunction, degradation of performances or deviation beyond tolerances
when subjected to an induced magnetic field.

-~ The field which is generated by the current specified bélom in a straight wire
: radiator, which is within 0.15 m of the periphery of the unit of equipment under test.

- Current frequency: 400 Hz
- Current level: 20 Arms

e Test set-up
The test set-up is given on Figure 5.3.1.1.
The equipment is placed on a reference ground plane.

The interconnecting wire bundles are spaced 50 mm above the ground plane with
wood shims.

During this test, the radiator is oriented with respect to each external surface of
each unit to cause maximum interference, The length of the radiator is extend a
distance of at least 0.6 m (laterally) beyond each extremity of the unit under test.
The leads applying current to the radiator is routed at least 0.6 m away from any
part of the unit under test and from the radiator itself.
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o Apparatus st

01/118 Amplifier NF HSA4014
04/042 Generator Hewlett Packard 33120A
05/012 Oscilloscope Tektronix DSA 602
05/015 Oscilloscope module Tektronix 11A32
24/228 Current probe Pearson Electonics 3525
25/010 Transformer Legrand 42757

e Test results
No susceptibility is detected during this test.

See pictures 5.3.1.2 t0 5.3.1.3.
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Figure 5.3.1.1

MAGNETIC FIELD INDUCED INTO THE EQUIPMENT
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Picture 5.3.1.2
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Picture 5.3.1.3
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