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1.0 Introduction

This report has been prepared on behal f of Filser Electronic GrbH
to support the attached Application for Certification of an
Aircraft Communi cations Transceiver, for use under FCC Part 87, in
the Aviation Service. The Equipnment Under Test was the Filser

El ectroni c GrbH, ATR57COM Transceiver.

Radi o- Noi se Emissions tests were perforned according to Part 2,
Subpart J and Part 87 Subpart D of the FCC Rules. The neasuring
equi pnent conf orns to ANSI C63. 2 Speci fications for
El ectromagnetic Noise and Field Strength Instrunentation.

Testing was perfornmed at National Certification Laboratory in
Ellicott Gty, MD. Site description and site attenuati on data have

been placed on file wth the FCCs Sanpling and Measurenents
Branch. FCC acceptance was granted on May 26, 1993.

1.1 Summary

The Fil ser El ectronic GrbH, ATR57COM Transceiver conplies with the
technical standards for Aircraft Transmtters operating under FCC
Rul es Part 87.131-87.143, in the Aviation Service.

2.0 Description of Equipment Under Test (EUT)

The EUT Feat ures:

118.0-137.0 MHz Operation

1.0 watt Max RF Power Rating
Doubl e Si deband AM Mbdul ati on
25.0 kHz Channel Spaci ng

50 Chm RF | npedance

6 kHz Cccupi ed Bandw dt h

12 VDC Operation fromBattery




90 Percent Max. ©Modul ati on

3.0 Test Program

Testing was perfornmed on the EUT to denponstrate perfornmance to the
following FCC Rule Parts:

87.131 ----------- Power Rating

87.139 ----------- Har noni cs & Spurious Levels

87.135 ----------- Frequency Segnent/ Channel Bandw dth
87.133 ----------- Frequency Stability

87.141 ----------- Modul ation Characteristics

The following Section 4.0 of this report provides Testing
Configurations and Dat a.



FCC Part 2.202/87.135 - Calculation of Necessary Bandwidth

Bn=2M

Where: M= Max Modulation

Based on Designer's Specs.:. M = 3.0 KHz

Therefore: Bn=2*3.0kHz =6.0 KHz

FCC Part 87.139 - Emission Limits

All spurious out-of-band emissions shall be attenuated by:
1) 25 dB on any frequency removed from center of carrier by more than
50 % up to 100 % of authorized bandwidth.

2) 35 dB on any frequency removed from center of carrier by more than
100 % up to 250 % of authorized bandwidth.

3) 43 + 10*Log pY dB on any frequency removed from center of carrier
by more than 250 % of authorized bandwidth.



25 dB BANDWIDTH MEASUREMENT

MODULATION SIGNAL - 2.5 KHZ SINEWAVE @ 16 dB ABOVE 50 % MODULATION LEVEL

MODULATED 50 kHz SPAN 1 kHz RES. BW
0dBm __126.000MHz _ 50kHz
kHzZ W
25 dBc
J.v |
35dBe
Y348
ST 50ms ATT 10dB VF 1MHz

NOTE: 30dB EXT. ATTN.



FCC Part 87.131 - Power Output Rating

Test Configuration

POWER
TRANSMITTER METER
SENSOR
—
L
50 OHM
RF OUT

RF Power Reading = 29.90 dBm @ 126.00 MHz



FCC Part 2.993/87.139 - RADIATED SPURIOUS EMISSIONS

RADIATED EMISSIONS MEASUREMENT

TEST CONFIGURATION

The transmitter under test is placed on a non-conductive turn-table which is 80 cm in
height, and sitting on top of a 3-meter OATS ground plane. The 50 ohm RF output of
the transmitter is terminated into a 50 ohm dummy load. A calibrated measuring
antenna is placed 3 meters from the turn-table, also on the ground plane and attached
to a 4-meter high mast to vary the height during measurements. The antenna output is
connected to a spectrum analyzer. The EUT is turned on and set to transmit mode. RF
emissions are measured while the EUT is transmitting and rotating in order to find
the maximum field levels at each frequency. The measuring antenna is adjusted in
height to maximize each emission.

PEAK CARRIER FIELD STRENGTH
CALCULATION FOR HALF-WAVE DIPOLE @ 3 METERS

___________ = 23VIm@ 3 M
3 METERS
=127 dBuV/m @ 3M



FCC PART 2.993/87.139 - RADIATED SPURIOUS EMISSIONS

Frequency of Carrier = 126.000 MHz
Limit =43 + 10 (log 1.0 Watts) dB = 43.0 dBc

TEST RESULTS
LIMT: -43.0 dB FROM PEAK CARRI ER

COVPONENT FREQUENCY (MHZ) RESULT(dB FROM PEAK)
HARMONI C 252. 000 54
HARMONI C 378. 000 59
HARMONI C 504. 000 63
HARMONI C 630. 000 68
HARMONI C 756. 000 68
HARMONI C 882. 000 71
HARMONI C 1008. 00 75
HARMONI C 1134. 00 77
HARMONI C 1260. 00 77



FCC Part 2.991/87.139 - CONDUCTED SPURIOUS EMISSIONS

CONDUCTED EMISSIONS MEASUREMENT

TEST CONFIGURATION

SPECTRUM
TRANSMITTER ANALYZER
30dB ATN
—
L
50 OHM
RF OUT

CONDUCTED OUTPUT - UNMODULATED CARRIER @ 126.00 MHZ

0dB8m - 585MHz 1GHz

MK | 257MHz 10dB/

+=56--588M 400k zZwW
&

Fc 2Fc 3Fc 4Fc 5Fc 6FC TFc 8Fc

NOTE: 30dB EXT.ATTN. / 1 GHZ SPAN / 100 KHZ RBW



FCC PART 2.991/87.139 - CONDUCTED SPURIOUS EMISSIONS

Frequency of Carrier = 126.000 MHz
Limit =43 + 10 (log 1.0 Watts) dB = 43.0 dBc

TEST RESULTS
LIMT: -43.0 dB FROM PEAK CARRI ER

RESULT(dB FROM PEAK)

COVPONENT FREQUENCY (MHZ)
HARMONI C 252. 000
HARMONI C 378. 000
HARMONI C 504. 000
HARMONI C 630. 000
HARMONI C 756. 000
HARMONI C 882. 000
HARMONI C 1008. 00
HARMONI C 1134. 000

HARMONI C

1260. 000

- 57
- 69
- 76
- 76
- 77
- 78
- 77
- 78
- 75



FCC PART 2.991 - CONDUCTED SPURIOUS EMISSIONS - RECEIVE MODE

Frequency of Tuning = 126.000 MHz
Limit =50.0 dBuV

TEST RESULTS

COVPONENT FREQUENCY (MHZ) RESULT( dBuV)
| F HARMONI C 32. 1000 41. 6
| F HARMONI C 42. 8000 35.3
| F HARMONI C 53. 5000 31.2
| F HARMONI C 64. 2000 29. 2
| F HARMONI C 267. 500 14.1
| F HARMONI C 331. 700 24. 4
| F HARMONI C 470. 800 26. 3

CONDUCTED OUTPUT - RECEIVE MODE

RECEIVE MODE 500 MHZ SPAN 30 KHZ RES. BW

Feceive oo

80dBuV 275MHz 500MHz
MK 31 MHZ 10dB/
44 - 5dBYV 30kHzZW
| soHBUV i I I
lbkdeWMMW%WWLW
ST 0.5s8/ ATT 0dB VF 10kHz
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FCC PART 2.995/87.133 - FREQUENCY STABILITY

The following charts reveal the Frequency Tolerance of the
transmtter carrier frequency as a function of Tenperature and

Supply Voltage. The charts confirmthe rated tol erance of
30.0 ppm

The transmtter was placed in the tenperature chanber at 25
degrees C and allowed to stabilize for one hour. The transmtter
was keyed on for one mnute during which a frequency readi ng was
taken. This was considered to be the reference frequnecy. The
tenp. was reduced to -30 degrees C and the transmtter allowed to
stabilize for one hour. Frequency readings were taken and this
procedure repeated in 10 degree increnents up to 50 degrees C

Frequency readings were also taken at + and - 15% of the supply
vol tage of 12.0 VDC.

FREQUENCY STABILITY (TEMP. VARIABLE)

CARRIER FREQUENCY: 126.00 MHZ

- DEVIATION (kHZ)
(=]

on /// ______
0.8~ ”
1.2 / ................................
ve /25 TR W WU N A S—

. //
2.4+ s e
-2.8
-3.2
-3.6

-4 T T

-40 -30 -20 -10 ] 10 20 30 40 50 60

OVEN TEMP (DEGREES C)



DEVIATION (KHZ)

-0.2+
>0~4_‘ B S ELRLTTTTe N

FREQUENCY STABILITY (VOLTAGE VARIABLE)
CARRIER FREQUENCY: 126.00 MHZ

1.8

1.6

P

1.2

0.8

0.6

0.2

>INOMINALVOLTAGE [ ................................... .

12.00
DC VOLTAGE
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FCC Part 2.987(a)/(b)/87.141 - MODULATION CHARACTERISTICS

The followng charts show the frequency response of the audio
nodul ator and the nodulation limting curve.

The audio nodulator frequency response data and curve were
provided by the Applicant from an Australian Conmunications
Authority test report # 98/021/NI. Test equipnent list is
provi ded as well.

The nodulation Jlimting curve was generated by National
Certification Lab.

Test Configuration - Modulation Limiting

50
T™X RF OHM
our [ MODULATION
L— ANALYZER
30dB ATTN
MIC
IN
AC
VOLTMETER

ouT
AUDIO
GENERATOR

MODULATION LIMITING CHARACTERISTICS

100 ; E :
MODULATION SET POINT ]\ : :
%0 - I—?b—‘——.——-—s—-——-—.—-
80 - - :
Z 70 /
2 - 4
5 60 /
2 Va
0 W
= 74 : ’
£ - / . ' [ Max. RATED INPUT
i 40 .
0 _
e
20- // ‘
10
0/

[ 0.3 0.6 0.9 1.2 1.5 1.8 21 24 27 3

MODULATION INPUT VOLTAGE

| —— 100Hz = 2500 HZ




MODULATION FREQ. RESPONSE

() osuodsay] waneyupagy

=30

-40

MODULATION MODULATION
FREQUENCY RESPONSE
(Hz) (dB)
300 —l-0
500 -0-¥
1000 0
2000 +1-
2800 =1- 2 (>-6dB)
6000 —LI- X
9006 -32-4(<-304B)
12000 “41-0
20000 —S2-9

Specification limit; note modulation response limits on graph.

Report No: F81_ 024 1 &) I

Noisc Noor = = $$ B

Uncertainty; £ (.5 dB

[nitials: K

oINS R

0.2

Mo

MODULATION FREQUENCY (kHz)
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(Australian Communications Authority)

STANDARD TEST EQUIPMENT DETAILS

Tests were carried out using the following equipment (tick as reguired)

EQUIPMENT MODEL ASSET/ USED
SERIAL No

Radio Communications Tester {R&S CMT 245653 v
DC Power Supply R&S NGPE 297695 /
Switching Network VSNO2 VICO2 v
Spectrum Analyser FIP70000 243098 v
Distortion Analyser HP334A 196602 v’
RF Power Meter HP438A 500631 v
Power Sensor ¢/w Atlenuator |HP8482B 500697 v’
Multimeter Digital HP34401A 500635 v
Environment Chamber Lindner & May 197056 v
Oscilloscope Tektronix TDS 220 |B013619
RF Signal Generalor (2) HP8642A 149172 v’
RF Signal Generator (3) Marconi 2042 197055 v’
RF Signal Generator (4) HP8640B 196703
Attenuator Fixed 150W (3dB) |Weinschel 49-3-34 JX028
Attenuator Fixed 150W (6dB) |Weinschel 49-6-33 KN973
Attenuator Fixed |S0W (10dB) | Weinschel 49-10-34 151060
Attenuator Fixed S50W (20dB) |Narda 765-20 275300
Attenuator Fixed 150W (40dB) |Weinschel 49-40-43 | K 8898 v’
Audio Output Power Meter MU 964 245647 v
Stepped Attenuator 1P 8494/8496B 149159/ 500633
Dual Directional Coupler 11P778D 149208

All equipments hold calibration to NATA requirements,

Report No; _C/KI ol /l/_l’_
K
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(National Certification Lab)

Table 1

Measurement Equipment Used

The foll owi ng equi pnent is used to perform neasurenents:

EQUI PVENT

SERI AL NUMBER

EMCO Model 3115 Doubl e Ri dgegui de Horn Ant.

3807

EMCO Model 3110 Biconical Antenna 1619
EMCO Model 3146 Log Periodi c Antenna 1222

HP 8482B Power Sensor 245- 688PS
Advant est Model R4131D Spectrum Anal yzer 54378A

HP 437B Power Meter

HP 8498A 30dB Att enuat or 924867
Thernmotron S-16 Tenperature Chanber 534- 84
Deci bel DB4303B 100 Watt/50 ohm RF Load D34512-1

17




