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THE APPLICANT HAS BEEN CAUTIONED AS TO THE FOLLOWING:

15.21 INFORMATION TO USER.

The wusers manual or instruction manual for an intentional
radiator shall caution the user that changes or modifications not
expressly approved. by the party responsible for compllance could
void the user's authority to operate the equipment.

15.27(a) SPECIAL ACCESSORIES.

Equipment marketed to a consumer must be capable of complying
with the necessary regulations in the configuration in which the
~equipment is marketed. Where special accessories, such as shielded

cables :and/or .. .special connectors  are required -to. senable: .an ...

unintentional or intentional radiator to comply with the emission
limits in this part, the equipment must be marketed with, 1i.e.
shipped and sold with, those special accessories. However, in lieu
of shipping or ©packaging the special accessories with the
unintentional or intentional radiator, the responsible party may
-employ other methods of ensuring that the special accessorles are
provided to the consumer, without additional charge. '

Information detalllng any alternative method used to supply the
special accessories for a grant of equipment authorization or
retained in the verification records, as appropriate. The party
responsible for the equipment, as detailed in § 2.909 of this
chapter, shall ensure that these special accessories are provided
with the equipment. The instruction manual for such devices shall
include appropriate instructions on the first page of text concerned
with the installation of the device that these special accessories
must be used with the device. It is the responsibility of the user
to use the needed special accessories supplied with the equipment.

MFA p99c0014, d99c0043
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TEST REPORT
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Fd

Not required unless specified in individual

tests.

December 20, 1999 b CEmae T aber e

1999-Dec-13
As indicated in individual tests.

No sampling procedure used.

In accordance with MFA internal qualitywhéﬁﬁai:>‘W”

I,

William H. Graff, Director
~of Engineering -~

The results presented in this report relate
only to the item tested.

This report must not be reproduced,
full, without written permission
laboratory.

except in
from this
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LIST OF GENERAL INFORMATION REQUIRED FOR CERTIFICATION

IN ACCORDANCE WITH FCC RULES AND REGULATIONS,
VOLUME II, PART 2

Sub-part 2.1033
(c) (1): NAME AND ADLCRESS OF APPLICANT:

Honeywell Inc, Commercial Flight Systems Group
Business and Commuter Aviation Sys Div

PO Box 29000

Phoenix, AZ 85038-9000

MANUFACTURER:

Applicant
MODEL NO: -

Mini-M SATCOM SYSTEM SCS-1000

(c) (4): TYPE OF EMISSION N/A

(c) (5): FREQUENCY RANGE, MHz: 1626.5 to 1660.5

(c) (6): POWER RATING, Watts: 16 EIRP
Switchable Variable x N/A

(c) (7): MAXIMUM POWER RATING, Watts: N/A

EQUIPMENT USED IN MINI-M SATCOM SYSTEM SCS1000:

MFA Number Equipment Description PRODUCT/SERIAL NUMBER
s00582 Mini-M Antenna S/N 99120101
P/N 7519371-901
s00583 Aero M Controller S/N 99120101
P/N 7519373-901
s00584 Mini-M Telephone Unit S/N 99120101
P/N 7519377-901
Power Supply S/N 99120101
P/N 7519375-901
Handset S/N 101

— 7 P/N 7519380-1

MFA p99c0014, d99c0043
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M. Flom Associates, Inc. is accredited by the American Association

for Laboratory Association

(AZ2LA)

as shown in the scope below.

THE AMERICAN
ASSOCIATION

FGR LABORATORY
ACCREDITATION

ACCREDITED LABORATORY
A2ZLA bhas accredited

M. FLOM ASSOCIATES, INC.
Chandler, AZ

for technical competence in the field of

ﬂb American Association for Lzboratory Accreditation

001

M. FLOM ASSOCIATES, INC.
Electronic Testing Laboratory
3256 North San Marcos Place, Suite 107
Chandler, AZ 85224-1571
Morton Fiom  Phooe: 602 926 3100
ELECTRICAL (EMC}
Vi to: Decembes 31,2000 Canificate Numbes: 1008-01

| Electrical (EMC) Testing

The accreditation covers the specific tests and types of tasts listed on the agreed
scopo of accreditation. This laboratory meets the requi its of ISONEC Guide 25-
1990 "General Retuiremants for the Competence of Calibration and Testing
Laboratories” (equivalent to relevant requirements of the ISO 9000 series of
standards) and any additional program requirements in the identified field of testing.

Presented this 24™ day of November, 1998,

in ition of the '] ion of the AZLA Process, ation is gs

his Iah peform O follows i bk :

Tols Standard(s)

RF Bmissions FCC Part 35 (Subpans B and C) using ANSI C63.4-1992;
CISPR 1); CISPR 13; CISPR t4; CISPR 22; EN 55011,
EN-55013; EN 55014; EN 55022; EN 50081-1; EN 500%1-2;
FCC Part 18; ICES-003; AS/NZS 1044; AS/NZS 1033;
AS/NZS 3543 ASINZS 4251}

RF Enovwaricy EN 50082-1; EN 50062-2; AS/NZS 4251.1

Radiated Suscoptibility EN §1000-4-3, ENV 50140; ENV 50204; fBC 1000-4-3;
JBC 3013

o B8O EN 61006-4-2; IEC 1000-4-2; 1EC 801-2

EFT EN 61000-4-4; 1EC 1000-4-4; IEC 3014

Sorge EN 61000-4-5; ENV $0142; 1EC 1000-4-5; 1EC 801-5

47 CFR (FCC) 2,20,12,23.24,74, 80,37, 90, 95,97

President
For the Accraditation Council
Caertificate Number 1008.01
Valid to Decamber 31, 2000

For tests or types of tests to which this accreditation applies, please refer to the
laboratory's Electrical (EMC) Scope of Accreditation

- Bl

5301 Buckeystewn Pike, Suite 350 » Frederick, MD 21704-8307 » Phene: 391 “43200'1-'.::}016621”4@

"This laberatory is accredited by the American Association for

Laboratory Accreditation (A2LA)

and the results shown in this

report have been determined in accordance with the laboratory's
terms of accreditation unless stated otherwise in the report.”

Should this report contain any data for tests for which we are not

accredited,
is not A2LA accredited,
laboratory's

MFA p99c0014, d99c0043

or which have been undertaken by a subcontractor that
such data would not
A2LA

covered by this
o accreditation.
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PAGE NO. 4 of 24. AMENDED August 13, 2001

sub-part

2.1033(c) (14): TEST AND MEASUREMENT DATA

ALl  tests and measurement data shown were performed

sccordance with FCC Rules and Requlations, Volume II; Part

Sub-part J, Sectioms 2.947, 2.1033(c), 2.104L,

2.1049, 2.1051, 2.1053, 2.1055, 2.1057

MEA AQQANNTA  AGG~NNAR

P2

in

2,

2.1046, 2.1047,
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STANDARD TEST CONDITIONS
and
ENGINEERING PRACTICES

Except as noted herein, the following conditions and procedures
were observed during the testing:

In accordance with ANSI C63.4-1992, section 6.1.9, and unless
otherwise indicated in the specific measurement results, the ambient
temperature of the actual EUT was maintained within the range of 10°
to 40°C (50° to 104 °F) unless the particular equipment requirements
specify testing over a different temperature range. Also, unless
otherwise indicated, the humidity levels were in the range of 10% to
90% relative humidity.

Prior to testing, the E£UT was tuned up in accordance with the
manufacturer's alignment procedures. All external gain controls were
maintained at the position of maximum and/or optimum gain throughout
the testing.

Measurement results, unless otherwise noted, are worst case
measurements.

MFA p99c0014, d95c0043
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NAME OF TEST: Carrier Output Power (Radiated)
SPECIFICATION: 47 CFR 2.1046(a)

GUIDE: | ANSI/TIA/EIA-603-1992, Paragraph 2.2.1
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE (RADIATED)

1. The EUT was placed on an open-field site and its radiated field
strength at a known distance was measured by means of a
spectrum analyzer. Equivalent loading of a dipole was
calculated from the equation P.=((E x R)</49.2) watts, where
R = 3m.

-
2. Measurement accuracy is *1.5 dB.

MEASUREMENT- RESULTS

FREQUENCY OF CARRIER, MHz = 1642, 1626.5, 1660.5
POWER SETTING R. F. POWER, EIRP, WATTS
High 16 EIRP

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p99c0014, d99c0043
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TRANSMITTER RADIATED MEASUREMENTS

Test 2
sooe o ) 2) (3) @ |
Asset Description s/n

(as applicable)

(1) TRANSDUCER

100091 Emco 3115 001469
100089 Aprel Log Periodic 001500
100088 Emco 3109-B 2336

(2) HIGH PASS FILTER ; ,
100 " Narda pPAD (In-Band Only)
..2i00  Trilithic

(Out-Of-Band Only)

(3) PREAMP
100028 HP 8449 (+30 dB) ' 2749A00121

(4) SPECTRUM ANALYZER

100048 HP 8566B 2511A01467
100043 HP 8558B 2004A02070
100057 HP 8557A 1531A00191
100029 HP B8563E 3213A00104

MFA p99c0014, d99c0043
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NAME OF TEST: Field Strength of Spurious Radiation

SPECIFICATION: 47 CFR 2.1053(a)
GUIDE: ‘ ANSI/TIA/EIA-603-1992, Paragraph 2.2.12
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. A description of the measurement facilities was filed with the
FCC and was found to be in compliance with the requirements of
Section 2.948, by letter from the FCC dated March 3, 1997, FILE
31040/SIT. All pertinent changes will be reported to the
Commission by up-date prior to March 2000.

2. At first, in order to lccate all spurious frequencies and
approximate amplitudes, and to determine proper equipment
functioning, the test sample was set up at a distance of three
meters from the test 4Anstrument. Valid spurious signals were
determined by switching the power on and off.

3. In the field, the test sample was placed on a wooden turntable
above ground at three (or thirty) meters away from the search
antenna. Excess power leads were coiled near the power supply.

The cables were oriented in order to obtain the maximum
response. At each emission frequency, the turntable was rotated
.and the search antennas were raised and lowered vertically.

4. The emission was observed with both a vertically polarized and

a horizontally polarized search antenna and the worst case was
used.

6. The field strength of each emission within 20 dB of the limit
was recorded and corrected with the appropriate cable and
transducer factors.

7. The worst case for all channels is shown.

8. Measurement results: ATTACHED FOR WORST CASE

MFA p99c0014, d99c0043
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RADIATED TEST SETUP

()

m—~_ ®~ [
-

SNy

) ™
0
\ o
")
0.4m-2m [ ﬂ )
1o e @ || ®
Illf'Ti"'lll’f’ l:lrrr::llvf:; L AR SR AN S A 2r v av o o s s
NOTES:
(a) Search Antenna - Rotatable on (j)Cables routed through hollow
boom ) turntable center
{b) Non-metallic boom (k)30 cm or less
(c) Non-metallic mast (1) External power source
(d) Adjustable horizontally (m) 10 cm diameter coil of excess
(e) Equipment Under Test cable
(f) Turntable (n)25 cm (V), 1 m-7 m (V, H)
(g) Boom adjustable in height. (0)25 cm from bottom end of 'V',
(h) External control cables routed lm normally
e cnorizontally at least one (p)Calibrated Cable at least 10m
wavelength. in length
(i) Rotatable (q)Bmplifier (optional)
(r) Spectrum Analyzer
Asset Description s/n Cycle Last Cal
(aS applicable) Pev AMST C63.4-1992, 16.1.4
TRANSDUCER
100088 EMCO 3109-B 25MHz-300MHz 2336 12 mo. Sep-99
i00065 EMCO 3301-B Active Monopole 2635 12 mo. Sep-99
100089 Aprel 2001 200MHz-1GHz 001500 12 mo. Sep-99
100103 EMCO 3115 1GHz-18GHz 9208~-3925 12 mo. Sep-99
AMPLIFIER
100028 HP 8449A 2749700121 12 mo. Mar-99
SPECTRUM ANALYZER -
100029 HP 8563E 3213A00104 12 mo. Aug-99
100033 HP 85462A 3625A00357 12 mo. May-99
100048 HP 8566B 2511AD1467 6 mo. May-99
MFA p99c0014, d99c0043
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NAME OF TEST:

10 of 24.

g99c0244: 1999-Dec-14 Tue 15:57:00
STATE: 2:High Power

Field Strength of Spurious Radiation

FREQUENCY FREQUENCY METER, CF, dB ERP, MARGIN, dB
TUNED, MHz EMISSION, MHz dBuv dBm ' :
1660.000000 3320.914433 8.17 38.49 -50.7 =37.7
1660.000000 4981.371966 -2 42 .86 -56.5 -43.5
1660.000000 6641.829299 1.5 48.04 -47.8 -34.9
1660.000000 8302.286632 2.5 50 -44.9 -31.9
1660.000000 9962.743965 0.5 56.25 -40.6 -27.7
1660.000000 11623.201298 0.5 - 54.06 -42.8 -29.8
1660.000000 13283.658631 4.83 56.81 -35.7 -22.8
1660.000000 14944.115964 4.67 53.56 -39.1 -26.2
1660.000000 16604.573297 2.67 58.88 -35.8 -22.9

MFA p99c0014, d99c0043
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
SPECIFICATION: 47 CFR 2.1049(c) (1)

GUIDE: ' ANSI/TIA/EIA-603-1992, Paragraph 2.2.11
TEST EQUIPMENT: As per previous page

MEASUREMENT PROCEDURE

1. The EUT and test equipment were set up as shown on the
following page, with the Spectrum Analyzer connected.

2. For EUTs supporting audio modulation, the audio signal
generator was adjusted to the frequency of maximum response and
with output level set for *2.5 kHz deviation (or 50%
modulation). With lev¥el constant, the signal level was

increased 16 dB.

3. For EUTs supporting digital modulation, the digital modulation
mode was operated to its maximum extent.

4, The Occupied Bandwidth was measured with the Spectrum Analyzer
_controls set as shown on the test results.

5. MEASUREMENT RESULTS: ATTACHED

MFA p99c0014, d99c0043
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NAME QOF TEST: Emission Masks (Occupied Bandwidth)
g99c0246: 1999-Dec-15 Wed 11:00:00
STATE: 2:High Power

MKR 1.643 497 1 GHz

REF 35.5 dBm ATTEN 30 dB 35.40 dBm
10 dB/
POS PK
OFFSET
21.3
dB
L hMﬂ q
CORR'D e
ad
CENTER 1.6¢3 %497 GHz SPAN"TOU KHZ
RES BW 300 Hz 'VBW 300" Hz SWP 3.00 sec
POWER: HIGH
MODULATION: NONE

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p99c0014, d99c0043
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NAME OF TEST:

13 of 24.

g99c0253:

Emission Masks

1999~-Dec-16 Thu 11:16:00
STATE: 2:High Power

REF 35.5 dBm

ATTEN 30 dB

{Occupied Bandwidth)

MKR 1.643% 497 1 GHz
27.70 dBm

10 @B/
POS PK A
o 1
TR
MMMH MW%&
i YMI wm“%
CORR'D mw®MMMNW %&M%

CENTER 1.643—297Gr
RES BW 1 kHz

POWER:
- MODULATION:

SUPERVISED BY:

MFA p99c0014, d99c0043

VBW 3 kHz

STAN T IUUT AT
SWP 300 wsec

HIGH

OFFSET QPSK RANDOM BITS

I,

William H. Graff,
of Engineering

Director
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
g99c0254: 1999-Dec-16 Thu 11:17:00
STATE: 2:High Power

MKR 1.643 496 6 GHz

REF -35.5 dBm ATTEN 30 dB 25.70 dBm
10 dB/
POS, PK
oggeyT \
: iy
i,
A
CORR'D Uk i Y M}
A Hnly
-
CENTER 1.6343 497 GH SPANTIOU KHZ
RES BW 300 Hz VBW 3200 Hz SWP .00 zes
POWER: HIGH
MODULATION: QOFFSET QPSK RANDOM BITS

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p99c0014, d99c0043
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
g99c0255: 1999-Dec-16 Thu 11:18:00
STATE: 2:High Power

’ MKR 1.643 497 0 GHz
REF 35.5 dBm ATTEN 30 dB 25.90 dBm

10 dB/
POS PK -
OFFSET

21.3

dB f 1

CORR'D hr“

-
CENTER 1.6¢3 497 GHZ SPAN"TOUKH
RES BW 300 Hz VBW 300 Hz SWP 3.00 sec
POWER: HIGH
MODULATION: OFFSET QPSK RANDCOM BITS

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p99c0014, d99c0043
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
g99c0256: 1999-Dec-16 Thu 11:19:00
STATE: 2:High Power

MKR 1.543 497 8 GHz
REF 3%.5 dBm ATTEN 30 dB 25.30 dBu

10 dB/

POS PK 2

OFFSET

5 I

CENTER 1.643— 497 GH SPAN-Z20UKH
RES BW 300 Hz VBW 300 Hz ’ SWF €.00 sec
POWER: HIGH

MODULATION: OFFSET QPSK RANDOM BITS

W)

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p99c0014, d99c0043
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
g99c0249: 1999-Dec-16 Thu 10:11:00
STATE: 2:High Power

MER 1.4543% 497 1 GHZ

 REF 35.5 dbm ATTEN 30 dB 31.00 dem
10 dB/ J

POS PK ~ hx

OFFSET . \‘

@ .JLMPWNY VW“‘MA,
N A

lwvvv 1 1 ] U
CORR'D
CENTER 1. T GH SPANTTOUKHZ
RES BW 300 Hz VBW 300 Hz SWP 3.00 sec
 POWER: | HIGH
MODULATION: BPSK RANDOM BIT

Y

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p99c0014, d99c0043
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
g99c0250: 1999-Dec-16 Thu 10:12:00
STATE: 2:High Power ‘

MKR 1.6435 497 0 GHz
REF 35.5% dBm ATTEN 30 dB 29.20 dBm

10 dB/

POS PK

OFFSET
.3

s "W

U
il W

CORR'D W‘[ T — My
't

CENTER 1.643 497 GHZ SPAN—Z20UkHZ
RES BW 300 Hz VBW 300 Hz SWP 6.00 sec
POWER: HIGH
MODULATION: BPSK RANDOM BIT

It/ 2L

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p39c0014, d99c0043
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NAME OF TEST:
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Emission Masks (Occupied Bandwidth)

g99c0251: 1999-Dec-16 Thu 10:18:00
STATE: 2:High Power _

MKR 1.643 497 1 GHz

REF 35.5 dBm ATTEN 30 dB -10.70 dBm

= I i
i il
: T
T IR ARRA LA ARY i
LIl | |
i i
| I Hu”

SUPERVISED BY:

MFA p99c0014, d99c0043

William H. Graff, Director
of Engineering
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
g99c0252: 1999-Dec-16 Thu 10:19:00
STATE: 2:High Power

MKR 1.643 497 0 GHz
REF 35.5 dBm ATTEN 30 dB 6.60 dBm

10 dB/

POS PK

OFFSET
1.3

2
dB »
i

T AL WM
i i
i

CORR'D ﬂﬂﬁﬁka ' il
b Yolnag,
-
CENTER 1.943 91 GHZ STANT 20U KHT
RES BW 300 Hz VEW 300 Hz SWP 6.00 sec
POWER: HIGH
MODULATION: BPSK FIXED BIT
SUPERVISED BY: William H. Graff, Director
of Engineering
MFA p99c0014, d99c0043
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NAME OF TEST: Frequency Stability (Temperature Variation)
SPECIFICATION: 47 CFR 2.1055({a) (1)

GUIDE: ~ ANSI/TIA/EIA-603-1992, Paragraph 2.2.2

TEST CONDITIONS: As Indicated

TEST EQUIPMENT: As per previous page

MEASUREMENT PROCEDURE

1. The EUT and test equipment were set up as shown on the
following page. . S

2. With all power removed, the temperature was decreased to -30°C
and permitted to stabilize for three hours. Power was applied
and the maximum change 1in frequency was noted within one

3. With power OFF, the temperature was raised in 10°C steps. The
sample was permitted to stabilize at each step for at least
one-half hour. Power was applied and the maximum frequency

“Change was noted within one minute.

4. The temperature tests were performed for the worst case.

5. MEASUREMENT RESULTS: ATTACHED

MFA p99c0014, d99c0043
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TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

Asset -

22 of 24.

TRANSMITTER TEST SET-UP

A. OPERATIONAL STABILITY

B. CARRIER FREQUENCY STABILITY
C. OPERATIONAL PERFORMANCE STABILITY

D. HUMIDITY
E. VIBRATION

F. ENVIRONMENTAL TEMPERATURE

G. FREQUENCY STABILITY:
H. FREQUENCY STABILITY:

:Description

(as applicable)

| s/n

(1) TEMPERATURE, HUMIDITY, VIBRATION

100027
100
100

Tenny Temp. Chamber
Weber Humidity Chamber
‘L.A.B. RVH 18-100

(2) COAXIAL ATTENUATOR

100122
100123
i00113
100069

(3) R.F.

NARDA 766-10
NARDA 766-10
SIERRA 661A-3D
BIRD 8329 (30 dB)

POWER

HP 435A POWER METER

100014
100039
100020

HP 436A POWER METER
HP 8901A POWER MODE

(4) FREQUENCY COUNTER

100042

HP 5383A

100019 HP 5334B

100020

HP 8901A

MFA p99c0014, d99c0043

~9083-765-234

7802
7802A
1059
10066

1733R05839
2705A26776
2105A01087

1628RA00959
2704A00347
2105A01087

TEMPERATURE VARIATION
VOLTAGE VARIATION

Yeansmiller Test Ses-Up




PAGE NO. 23 of 24.

NAME OF TEST: Frequency Stability (Temperature Variation)
g99c0222: 1999-Dec-15 Wed 11:43:00
STATE: 0:General

TRANSMITTER FREQUENCY STABILITY

FREGLENCY. PPN

-t

-2

-3

TEMPERATURE. C

SUPERVISED BY: William H. Graff, Director
of Engineering '

MFA p99c0014, d99c0043
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NAME OF TEST: Frequency Stability (Voltage Variation)
SPECIFICATION: 47 CFR 2.1055(b) (1)
GUIDE: ' ANSI/TIA/EIA-603-1992, Paragraph 2.2.2

TEST EQUIPMENT: As per previous page

MEASUREMENT PROCEDURE

1. The EUT was placed in a temperature chamber at 25+5°C and
connected as for "Frequency Stability - Temperature Variation"
test.

2. The power supply voltage to the EUT was varied from 85% to 115%
of the nominal value measured at the input to the EUT.

3. The variation in frequency was measured for the worst case.

RESULTS: Frequenéy Stability (Voltage Variation)

g99c0248: 1999-Dec-16 Thu 09:54:10

STATE: O:General

LIMIT, ppm = 2.5
LIMIT, Hz = 4109
BATTERY END POINT (Voltage) = 22
g of STV Voltage Frequency, MHz Change, Hz Change, ppm
100 28.0 1643.49700 0 0.00
115 32.2 1643.49697 -30 0.00
85 23.8 1643.49696 ~40 0.00
80 22.4 1643.49694 -60 0.00
70 19.6 1643.49694 -60 0.00
SUPERVISED BY: William H. Graff, Director

of Engineering

MFA p99c0014, d99c0043




TESTIMONIAL
AND.
STATEMENT OF CERTIFICATION

THIS IS5 TO CERTIFY THAT:

1. THAT the application was prepared either by, or under the
direct supervision of, the undersigned.

2. THAT the technical data supplied with the application was
taken under my direction and supervision.

3. THAT the data was obtained on representative units,
randomly selected.

4. THAT, to the best of my knowledge and belief, the facts
set forth in the application and accompanying technical
data are true and correct.

CERTIFYING ENGINEER: William H. Graff, Director

of Engineering
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