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TEST CERTIFICATION FOR: FCC Certification

NAME OF THE EQUIPMENT UNDER TEST: AQUA'FM TX PRO

Type: ABLOO5A00P5000
Serial number: 02-41 007

NAME OF THE MANUFACTURER: TFE
Z.l. du Cand
31450 MONTGISCARD
FRANCE

ADDRESS OF THE COMPANY INTRODUCING THE EQUIPMENT:

Company: AMPHICOM

Address: LaBriquetterie— RN 113
31450 MONTGISCARD
FRANCE

Person in charge: M. MACKERN

Present person during the tests: M. DOMERG

DATE OF TESTS: The 16" October 2002

TESTSLOCATION:  EMITECH open areatest sitein Aunainville (28)

TESTSOPERATOR: T. COLARD
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1. INTRODUCTION

This document submits the results of Electromagnetic Compatibility tests performed on the
equipment " AQUA’'FM TX PRO " herein referred to as the EUT, according to the document
listed below.

2. REFERENCE DOCUMENT

FCC PART 15 Edition 2002

Code of Federal Regulations

Title 47- Telecommunication

Chapter 1- Federal Communication Commission
Part 15- Radio frequency devices

Subpart C- Intentional Radiators

3. EQUIPMENT UNDER TEST (EUT) CONFIGURATION

See photographs next page.
See customer’ s questionnaire in annex.
See antenna factors, insertion losses and amplifier values in annex.

Modification of the equipment during the tests: No
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Photographs of the equipment under test (EUT)

DC-02-42038
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4. SUMMARY OF TEST RESULTS

The following table summarizes test results of the EUT.

Designation of test Y- I;ra? resl:lll't:- NP Comments

e ot e te | —_—
o baraannveta | sson 1525
pnintentional radiaed emissionsin |/ Section 15.209
g(g)r?gucted emissionson AC mains v Section 15.207

N.A.: Not Applicable
N.P.: Not Performed

Thetested sample” AQUA’FM TX PRO " complies with the requirements of the standard:

» FCC PART 15 Edition 2002

according to the limits specified in the present report.
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5. INTENTIONAL RADIATED EMISSIONSIN THE BAND 49.82 MHZ - 49.90 MHZ

Standard: FCC PART 15 Edition 2002

Test method: Section 15.235

Equipment under test arrangement

The equipment under test (EUT) is placed on a non-conductive test table at 0.8 m above the
horizontal metal ground plane.

For maximum meter reading at each frequency, the antenna height is adjusted between 1m and 4m
above the ground plane. A 360 degrees rotation of the EUT is performed in vertical and horizontal
polarization. The frequency azimuth and antenna height are presented in the table on the next page.
Only the highest level is recorded.

Test configur ation photogr aphs:
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Frequency range: 49.82 MHz - 49.82 MHz

Detection mode: Average

Resolution bandwidth: 120 kHz

M easur ement distance: 10 meters.

Limit:

10.000 pV/mor 80 dBuV/m at 3 meters corresponding to 70 dBuV/m at 10meters.

Operating mode during the test:

The transmitter isin permanent emission without modul ation.
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I nstrumentation test list:
M eter NrEmitech Category Mark Type
187 3/16/12/004 OATS Emitech Site champ libre
317 3/24/18/051 Biconical antenna Schwarzbeck 30/300 MHz
1057 1/02/18/045 Receiver Rohde & Schwarz ESVP
2341 4/19/00/018 Antenna mast HD GmbH MA 240
2342 4/19/00/019 Mast controller HD GmbH HD 100
Results:
FREQUENCY ANTENNA Aﬁ;g\ll_'NTA AZIMUTH MII\E/IAI‘ESNUTRE LIMIT |MARGIN
(MH2z) POLARIZATION (cm) (degrees) (dBuv/m) (dBpV/m) (dB)
49.86 Vertica 100 0 68.5 70.0 15

Observation during the test:

The equipment complies with the requirements of the standard FCC PART 15.235 Edition 2002
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6. MODULATION BANDWIDTH IN THE BAND 49.82 MHZ - 49.90 MHZ

Standard: FCC PART 15 Edition 2002

Test method: Section 15.235

Equipment under test arrangement:

The equipment under test (EUT) is placed near an antenna which is connected to a spectrum
analyzer.

Frequency range: 49.82 MHz - 49.82 MHz

Detection mode: Peak

Resolution bandwidth: 100 Hz

Limit:

The modulation bandwidth at 26 dB under the level of the unmodulated carrier must be contained in
the frequency band allowed.

Operating mode during the test:

The transmitter isin permanent emission with a musical modulation because it is the worst case for
this measurement.

I nstrumentation test list:

M eter Nr Emitech Category Mark Type
187 3/16/12/004 OATS Emitech Site champ libre
317 3/24/18/051 Biconical antenna Schwarzbeck 30/300 MHz
2205 1/02/18/068 Spectrum analyzer Agilent E7405A
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Results:

The modulation bandwidth at 26 dB under the level of the unmodulated carrier is occupying the
frequency band 49.8424 MHz - 49.8769 MHz.

Observation during the test:

Results of these measurements show that the EUT isin compliance with the requirements of the
standard FCC Part 15.235 Edition 2002
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7. UNINTENTIONAL RADIATED EMISSIONSIN THE BAND 30 MHZ -1 GHZ

Standard: FCC PART 15 Edition 2002

Test method: Section 15.209

Equipment under test arrangement:

The equipment under test (EUT) is placed on a non-conductive test table at 0.8 m above the
horizontal metal ground plane.

For maximum meter reading at each frequency, the antenna height is adjusted between 1 m and 4 m
above the ground plane. A 360 degrees rotation of the EUT is performed in vertical and horizontal
polarization. The frequency azimuth and antenna height are presented in the tables on the next

Test configuration photogr aphs:

Same as chapter 5

Frequency range: 30 MHz - 1 GHz

Detection mode: Quasi-peak

Resolution bandwidth: 120 kHz

M easur ement distance: 10 meters
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Limit: The EUT must satisfy emission requirements of the standard 15.209 as shown in table

below.
Frequency range Quasi-peak
(MH2) (dBuV/m)
30to0 88 30.0
8810 216 33.5
216 to 960 36.0
Above 960 44.0

Operating mode during the test:

The transmitter isin permanent emission without modul ation.

I nstrumentation test list:

M eter NrEmitech Category Mark Type
187 3/16/12/004 OATS Emitech Site champ libre
317 3/24/18/051 Biconical antenna Schwarzbeck 30/300 MHz
1057 1/02/18/045 Receiver Rohde & Schwarz ESVP
1282 3/24/18/224 Log-periodic antenna Schwarzbeck UHALP 9107
2341 4/19/00/018 Antenna mast HD GmbH MA 240
2342 4/19/00/019 Mast controller HD GmbH HD 100
Results
Tablereference Comments
Table 1 Measurement in vertical polarization
Table 2 Measurement in horizontal polarization

Observation during the test:

Results of these measurements show that the EUT isin compliance with the requirements of the
standard FCC Part 15.209 Edition 2002
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TEST SITE: Open areatest site TABLE 1
RADIATED EMISSION: Electric field

STANDARD: FCC Part 15 Edition 2002

TEST DISTANCE: 10 m

POLARIZATION: Vertica

MODEL: AQUA'FM TX PRO

FREQUENCY AHNI;II?BI\II—:\'II'A AZIMUTH | MEASUREMENT LIMIT MARGIN
(MH2) cm) (degrees) (dBuV/m) (dBuV/m) (dB)
46.74 100 300 20.3 30.0 9.7
648.16 360 210 319 36.0 41

No significant frequency has been found other than those given above between 30 MHz and 1 GHz.
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TABLE 2
TEST SITE: Open areatest site

RADIATED EMISSION: Electric field
STANDARD: FCC Part 15 Edition 2002
TEST DISTANCE: 10 m
POLARIZATION: Horizontal

MODEL: AQUA’FM TX PRO

FREQUENCY ANTENNA AZIMUTH | MEASUREMENT LIMIT MARGIN

(MH2) H E((':ﬁ')” (degrees) (dBuv/m) (dBuV/m) (dB)

648.16 220 290 30.4 36.0 5.6

No significant frequency has been found other than those given above between 30 MHz and 1 GHz.
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ANNEX 1

Customer’ s questionnaire

(2 pages)



Section 1 - Equipment under test:
Designation : YR T P T T i i e e e e s L il :

Type (or commercial referencel: ABLGISADOPS0D ... B s ST b B

Serial namber ; e Y| |

Manulacterer: D B st bbb S o i 00 S s o i
Adfress; 1 du Canal LT T e s N UL et P T v 3

Company inmoducing the equipment: AMPHICOM o e pimi st sa s s bsa st bbb b 3
Address; ‘La Briqueterie’ RN e e s s s mses s ssssssasss

Name of the Pemon in change of the Produc: K MACKERN ..o simimis i imsion s st smsions
State of development: 0 profotype o pre-serial %) serial
Povwer Supply @ (If several types | indicate each of them)

LE] Ei“lk phl-ﬂ'- vﬂhq.:: T T T Ihr'l"; @ mmm \.fn'll:nizz R Vo
© three phases  Voltage: oo Vg 0 ACDCadapter  VOllEE: oo VRO T i Ve

Power o jgreater than 1EW
@) less than 1kW
o Equipment for professional use only
& Equipment other than lighting appliances with power < TSW

Mmensions :  (height x length x width in em) : 15 x 20 x 3.5cm withoul amtenna — antenna length 20cm .

Section 2 = tic of fi on & Interconnection cables:

Please draw the prosduct configuration with all cables that might be connected 1o it, and indicate cables length

I B | uminated switch: ON position

- Headphone : 3.5mm stereo jack cable (1 meter)

O MIC IN: 3.5nm stereo jack cable (1 meter) i
o

LINE IN: 3.5mm sterea jack cable (1 meter) A AN i

Plcase list all interconnection cables " and their charscteristics (recommanded max, length, type... )
SN U INEVEMINR .. o i e s o ey i a m  a o o oy

S TS TP TR R TS TS TET T BFT S R TS TETYS FoTeT R A A e B R L 0 B B B O

{1} Cabier fikply i be coamrcird o s pyuipment | nof anly Seoae provided by the moagleciurer |




Thiz section describes how s possible 1o verify if the equipment s working correcily during the tesis,
Procedure (description of the implementation of control means}:
1. Check if the led is flashing. If nat, put the switch in ON position........omm s s e

2, Connect an sudio source (walkman for example) in LINE IN input. With a FM receiver (4%.86MHz ), check
the audio signal received.

e e e e L R T L L e T T T e e P TR P PR PR S PR P PP PR TP P ST PR T PP ISP Sy P P ISPy Py per

List of equipment wsed to realize the contrel aceording o the procedure abeve (excepl sdverse information,
equipments allowing to verify the acceplance criberia are dependent on the customes a

Audio source

e e e e R L e e e e e L T L T T T e e P TR T P P P P T PP PP P

Impomant: Duri i.I:I'IIl.II:I it might be necessary w protect the contend ¢ ulpmrutmulhndhmﬂmm
applied durning ﬂnﬂmﬂuﬂlyigll‘ntmmnn camu kength uhmld:Le £ m In case of

impossihality, mmlrl us uhum this,

Section 4 : § ibility criteri

In mis-iﬁ:ﬁun.'ﬂ:m indicate which functionfs) must not be damnged (or which is the maximum allowed level in
terms of loss of performances ) when the equipment is disturbed:

By a continuous distarhance (electrical field, radiasted or conducted, for example)
No operstion chanpe during disturhance applHng ..o i et s s e e e et

------------- T T T T T I T T T T T R T T e T e e e e e T e e e e et e e

Y U O U N R A ) B L L B B R 0 L B LA R B B B B D L R e e L R L bk B e B B R AR Bl DA BB A i

By & transient distarbance (elecirostatic discharge for examgle) ‘

Adier disturbance applying, no operation change . = E -

I assess that the informations included in this questionnaire are right.
Signature of the person infroducing the

EMITECH 048 Rev 3
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Antenna factors, insertion losses and amplifier values

(3 pages)
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BILL OF MATERIAL

The test antenna used for the radiated emission between 9 kHz and 30 MHz is the active loop
antenna n°315 referenced 3/24/18/049. Antenna factors are given in table 1.

The test antenna used for the radiated emission between 30 MHz and 300 MHz is the biconical
antenna n°317 referenced 3/24/18/051. Antenna factors are given in table 2.

The test antenna used for the radiated emission between 300 MHz and 1 GHz is the log-periodic
antenna n°1282 referenced 3/24/18/224. Antennafactors are given in table 3.

The measuring receiver n°1057 referenced 1/02/12/045 used in the frequency range 30 MHz to 1
GHz has an integrated preamplifier.

The test cable used between 9 kHz and 1 GHz to connect the antennas to the receiver/analyzer for
measurements at a distance of 10 meters has losses given in table 4.

The test antenna used for the radiated emission between 1 GHz and 12 GHz is the horn antenna
n°941 referenced 3/24/18/149. Antenna factors are given in table 5.

The amplifier n°1960 referenced 3/01/12/092 and its cable used to connect the spectrum analyzer to
the test cable has gain values given in the table 6.

The test cable used between 1 GHz and 12 GHz to connect the horn antenna to the amplifier for
measurements at a distance of 3 meters haslosses givenin table 7.

Frequency Antenna factor Frequency Antenna factor
(MH2z) (dB/m) (MH2z) (dB/m)
0.01 21.5 1 20.4
0.015 20.9 1.5 20.7
0.02 20.4 2 20.5
0.03 20.7 3 20.2
0.05 20.1 5 19.9
0.075 19.8 8 19.9
0.1 19.9 10 19.6
0.15 19.7 15 19.1
0.2 20.3 20 20.1
0.3 20.8 25 20.8
0.5 20.8 30 22.3

0.75 20.3 / /

TABLE 1: ACTIVE LOOP ANTENNA
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Frequency Antenna factor Frequency Antenna factor
(MH2) (dB/m) (MH2) (dB/m)
30 19.3 120 13.7
35 15.9 125 14.1
40 14.5 140 14.2
45 14.3 150 14.1
50 10.5 160 15.7
60 9.2 175 16.5
70 6.5 180 17.3
80 7.8 200 17.2
90 8.5 250 18.3
100 9.7 300 20.2
TABLE 2: BICONICAL ANTENNA
Frequency Antenna factor Frequency Antenna factor
(MH2) (dB/m) (MH2) (dB/m)
300 16.0 700 21.9
400 16.8 800 21.9
500 19.1 900 23.2
600 21.6 1000 24.4

TABLE 3: LOG-PERIODIC ANTENNA

Frequency loss Frequency loss
(MH2z) (dB) (MH2) (dB)
0.01 0.2 125 1.3
0.1 0.4 140 1.3

1 0.5 150 1.2
10 0.6 160 1.6
30 0.7 180 1.6
35 0.8 200 1.6
40 0.8 250 1.8
45 0.9 300 2.1
50 0.8 400 2.4
60 1.0 500 2.7
70 1.0 600 3.1
80 1.1 700 3.5
90 1.2 800 3.7
100 1.3 900 3.9
120 1.2 1000 4.3

TABLE 4: TEST CABLE FOR 10M MEASUREMENT
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Frequency Antenna factor Frequency Antenna factor
(GHz) (dB/m) (GHz) (dB/m)
1.0 24.5 7.0 37.3
15 26.9 7.5 38.1
2.0 29.1 8.0 38.3
2.5 30.1 8.5 38.7
3.0 31.9 9.0 39.1
3.5 325 9.5 39.2
4.0 33.7 10.0 39.4
4.5 33.6 10.5 39.5
5.0 34.9 11.0 39.7
5.5 35.7 115 40.1
6.0 36.0 12.0 40.1
6.5 36.2 / /
TABLE 5: HORN ANTENNA

Frequency Gainvaue Frequency Gainvaue

(GHz) (dB) (GHz) (dB)
1.0 43.9 7.0 34.7
15 44.7 7.5 34.2
2.0 45.3 8.0 35.2
2.0 34.6 8.0 30.5
2.5 36.3 8.5 30.8
3.0 34.1 9.0 31.3
3.5 34.6 9.5 31.1
4.0 35.4 10.0 30.7
4.5 34.8 10.5 29.5
5.0 35.3 11.0 30.3
5.5 35.2 115 31.0
6.0 35.3 12.0 29.8
6.5 34.9 / /

TABLE 6 : AMPLIFIER (1-2GHz/2-8GHz/8-12GHz) + 2M CABLE

Frequency loss Frequency loss
(GHz) (dB) (GHz) (dB)
1.0 5.3 4.5 11.2
15 6.4 5.0 12.0
2.0 7.4 6.0 12.8
2.5 8.3 8.0 15.8
3.0 9.0 10.0 17.6
3.5 9.2 12.0 18.9
4.0 10.5 / /

TABLE 7: TEST CABLE FOR 3M MEASUREMENT




