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| SO | EC Gui de 25-1990, paragraph 13.2:
TEST REPORT

M Fl om Associ ates, |nc.
3356 N. San Marcos Pl ace,
Chandl er, AZ 85225

Suite 107

M crowave Monolithics |nc.
2263 Ward Avenue
Sim Valley, CA 93065

MBT- 040600 (standard and extended case)
PLB

Not required unless specified in individual
tests.

July 14'" 2003
July 7" 2003

As indicated in individual tests.
No sanpling procedure used.

In accordance with MFA i nterna
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LI ST OF GENERAL | NFORVATI ON REQUI RED FOR CERTI FI CATI ON

I N ACCORDANCE W TH FCC RULES AND REGULATI ONS,
VOLUME |1, PART 2 AND TO

Part 95K, 95.1402(b)

Sub-part 2.1033
(c)(D): NAME AND ADDRESS OF APPLI CANT

M crowave Monolithics |nc.
2263 Ward Avenue
Sim Valley, CA 93065

MANUFACT URER:
Appl i cant
(c)(2): FCC | Dt RG6- MBT- 040600
MODEL NGO MBT- 040600 (standard case)
MBT- 040600- GP (ext ended case)
(c)(3): | NSTRUCTI ON  MANUAL('S) :

PLEASE SEE ATTACHED EXHI BI TS

(c)(4): TYPE OF EM SSI ON: 3K20A3E

(c)(5): FREQUENCY RANGE, MHz: 121. 500

(c)(6): POVNER RATI NG, Watts: 0.100 [25mW -0dB, +6dB)
Swi t chabl e Vari abl e X NA

(c)(7): MAXI MUM POAER RATING, Matts: 300

DUT RESULTS: Passes X Fail s

MFA p0370002, d0370013
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M Flom Associates, Inc. is accredited by the American Associ ation
for Laboratory Association (A2LA) as shown in the scope bel ow.

ﬂb @! American Associathon for Laboratory Accreditation

ELIPT O AT T T SRR [

THE AMERICAN LI AN
ASSOCIATION Nt b U P e
| FOR LARORATORY Vs P Pieser 0 i
ACCREDITATION 2 o
ACCREDITED LABORATORY e e T
I oo il il et et LA, ot oo, il i bl 9
) i b e 1 s
AZLA has accredited T .
W Lipdasion .
M. FLOM ASSOCIATES, INC. ' m
Chandler, AZ aTaam. Ay
for technical competence in the field of e Com -
.......... Ty -
Electrical (EMC) Testing e Pl e o
Fiomman fiebeg (E .
T sscradilation oovars the speciic ety and bypes of it fied on T agroed CI TR ——. sy Wy i, B 0, I s
scope of accracitation, This laberalory moets the requirements of ESOMEC 17035 - S
1941 “Genival Requinamants or the Compstancs of Tidling and Caforaton
Laborainsies® and sy addilonal progrars requirements in tha idenified Seld ol saling T i b & i W
Tecstrneg ard mibraton Biomiones thal <ompy with this Imemaional Sanderd peg L — .tk § - .
pparae i eccondis Wik 150 5001 or 150 2002
Y py wa— .
A i 7 iy of March, 2001 e Viitogs Vi —
Ll Famu L Wl e e LT, S T,
o st Laill Fantig
ﬂ-“i = [y rr— T
P r Pkt e fsapin,
. Fremden
A Far a Accradiaion Gounc PR——— S
g Gerfrfcate Mumbsar T008 04 [[ETE TN ] i
“akd o December 31, 2062 :"I:.‘:\ jl /
T g
|
TAMLA (e RG] 5 YL AD Paga 1 ol !l
For lesis or types of Bt jo wlich e ecoediaion appies, pesss nelar o the a . droie .
abraieny's Elecincal (EMIG) Soope of Acrrediation Bidr) Beechrysirer Fibr. St 350« Frosemi, S0 17520073 » Pl b 0l 1000 - Fas: Hil-003 1974 @-

"This | aboratory is accredited by the Anerican Association for
Laboratory Accreditation (A2LA) and the results shown in this
report have been determ ned in accordance with the |aboratory's
terms of accreditation unless stated otherwise in the report.”

Shoul d this report contain any data for tests for which we are not
accredited, or which have been undertaken by a subcontractor that
is not A2LA accredited, such data would not covered by this
| aboratory's A2LA accreditation.
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Sub- part
2.1033(c) (14): TEST AND MEASUREMENT DATA
All tests and neasurenent data shown were perforned in
accordance with FCC Rules and Regulations, Volune 11; Part 2,

Sub-part J, Sections 2.947, 2.1033(c), 2.1041, 2.1046, 2.1047
2.1079, 2.1051, 2.1053, 2.1055, 2.1057 and the follow ng individual
Parts:

21 — Donestic Public Fixed Radio Services

22 — Public Mobile Services

22 Subpart H - Cellul ar Radi otel ephone Service

22.901(d) - Alternative technol ogies and auxiliary services
23 — International Fixed Public Radi ocommuni cation services
24 — Personal Communi cations Services

74 Subpart H - Low Power Auxiliary Stations

80 — Stations in the Maritinme Services

80 Subpart E - CGeneral Technical Standards

80 Subpart F - Equi prent Aut horization for Conpul sory Ships
80 Subpart K - Private Coast Stations and Marine Utility
Stations

80 Subpart S - Conpul sory Radi otel ephone Installations for
Smal | Passenger Boats

80 Subpart T - Radi otel ephone Installation Required for
Vessel s on the Great Lakes

80 Subpart U - Radi otel ephone Installations Required by the
Bri dge-to-Bridge Act

80 Subpart V - Enmergency Position Indicating Radi obeacons
(EPI RB"S)

80 Subpart W- dobal Maritinme Distress and Safety System

( GVDSS)

80 Subpart X - Voluntary Radio Installations

87 — Avi ation Services

90 — Private Land Mbile Radi o Services

94 — Private Operational-Fixed Mcrowave Service

95 Subpart A - CGeneral Mobile Radio Service (GVRS)

95 Subpart C - Radio Control (R/'C) Radio Service

95 Subpart D - Citizens Band (CB) Radio Service

95 Subpart E - Fam |y Radio Service

95 Subpart F - Interactive Video and Data Service (1VDS)
X 95 Subpart K — Personal Locator Beacon

97 - Amateur Radi o Service
101 - Fi xed M crowave Services

MFA p0370002, d0370013
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STANDARD TEST CONDI TI ONS
and
ENG NEERI NG PRACTI CES

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

I n accordance with ANSI C63.4-1992/2000 Draft, section 6.1.9, and
unl ess otherwi se indicated in the specific nmeasurenment results, the
anbi ent tenperature of the actual EUT was maintained within the
range of 10° to 40°C (50° to 104 °F) unless the particul ar equi pnent
requi renments specify testing over a different tenperature range.
Al so, unless otherw se indicated, the humdity levels were in the
range of 10% to 90% relative humdity.

Measurenment results, unless otherwi se noted, were worst-case
measurenents. In all screen room tests both units were tested.
VWhere the results differed the worst case was chosen for the
report.

The battery is sealed within the unit and not accessible by the
user. Unit I D 00798 was pre-conditioned with 20-hour continuous
transm ssion to discharge the battery for the radi ated neasurenents
test.

Ref erence Docunents;

A) RTCM Paper 76-2002/ SC-110-STD, Al12.0
B) 47CFR Section 95.1402(b)
C) 14CFR Section 91.207

The applicant presented two units for test.

Unit assigned MFA | D 00798 was a MBT-040600 (standard case)
Unit assigned MFA | D 00799 was a MBT-040600- GP (extended case)

During all tests, and during the tenperature cycling, the signal
was monitored on a comrunications receiver set to 121.5MHz to
ensure uninterrupted operation.

[ The radiated tests were |limted to short bursts during the 5
m nute period at the top of the hour in accordance with Reference
C. The local Air Traffic Center (Phoenix Sky Harbor) was infornmed
of the testing schedule.]

MFA p0370002, d0370013
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NAMVE OF TEST: Frequency Stability (Tenperature Variation)
SPECI FI CATI ON: RTCM Paper 76-2002/SC-110-STD, Al2.0 (Cat 11)
GUI DE: ANSI / TI A/ ElI A- 603- 1992, Paragraph 2.2.2

MEASUREMENT PROCEDURE

1. The EUT and test equi pment were set up as shown bel ow.

2. Al'l neasurenents were first taken at anbient tenperature
(25°C) and data recorded for tests Al2.1 and Al2.2

TRANSM TTER TEST SET- UP (L AMBI ENT)

——0

3. The equi pnent was noved to the environnmental chanber and the
tests repeated at the tenperature extrenes.

4. Wth all power OFF, the tenperature was decreased to -20°C and
permtted to stabilize for one hour. Power was applied and the
change in frequency was noted within one ninute. The
nodul ati on paranmeters were checked for changes fromthe anbi ent
readi ngs and any vari ance not ed.

MFA p0370002, d0370013
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TRANSM TTER TEST SET- UP ( TEMPERATURE EXTREMES)

2
EUT
——° ] 1
X

6 t
|
7
|

4 3 5

5. Wth power OFF, the tenperature was raised to +55°C in one step
The sanple was permtted to stabilize at for one hour. Power
was applied and the maxi mum frequency change was noted within
one mnute. The nodul ati on paraneters were checked for changes
fromthe anbi ent readi ngs and any vari ance not ed.

6. The tenperature tests were performed on both units submtted
and recorded for the worst case.
Asset Description s/n

(as applicabl e)

(1) TEMPERATURE
i 00027 Tenney Tenp. Chanber 9083- 765- 234

(2) SENSE ANTENNA
- Whi p Antenna, VHF NSN

(3) SPECTRUM ANALYZER
i 00048 HP 8566B 2511AD1467 12 no. May- 03

(4) 0OSCl LLOSCOPE
i 00030 HP 54502A 2927A00209

(5) MODULATI ON ANALYZER
i 00020 HP 8901A 2105A01087

(6) COMBI NER
i 00154 4 x 25 W COMBI NER 154

(7) CRYSTAL DETECTOR
i 00159 HP 8470B 1822A10054

MFA p0370002, d0370013
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Test A12.1

Carrier Frequency.:

FCC ID: RG6-MBT -040600

The carrier frequency of each transmtter was nmeasured on the
HP8901A and verified as being in the range 121.5000 +/- 50ppm at

m ni mrum and maxi num operati ng tenperatures.

Unit I D 00799 was neasured at 121. 49989 at
Unit I D 00799 was neasured at 121.50023 at
Unit I D 00799 was neasured at 121.50041 at
Test A12.2

Modul ati on Characteristics:

1) Transmtter Duty Cycle

-20deg C
25deg C
+55deg C

The operation of the wunit was nonitored on a Spectrum
Anal yzer. After the initial turn-on self test the

transmtter operated continuously
transm ssion of the 406MHz pul se.

except during the
The interval for this

pul se was determ ned to be approximtely 1.5 seconds as shown

in plot bel ow

OSCILLOSCOPE PRESENTATION
MICROWAVE MONOLITHICS INC, MBT-040600
2003-JUL-10, 14:48, THR

POWER: HIGH

MODULATION: SWEEP
REMARK: DUTY FACTOR
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2)

The 121.5MHz transmi ssion cycle repeated every 50 seconds and
was preceded by the Morse code identifier “P".

The tests at m ni mum and maxi mum operati ng tenperature showed
no change in this pattern.

Modul ati on Frequency and Sweep Repetition Rate

Lowest nodul ati on frequency was determ ned to be 450Hz
Hi ghest nodul ati on frequency was determ ned to be 1250Hz

The sweep was upwar ds.

Sweep repetition rate was approximately 3 Hz as shown in the
pl ot bel ow

OSCILLOSCOPE PRESENTATION
MICROWAVE MONOLITHICS INC, MBT-040600
2003-JUL-10, 14:42, THR

POWER: HIGH
MODULATION: SWEEP
REMARK: DUTY FACTOR

5. 580868 = i.2B888 = 2.088808 =
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Trigg eve |

CRam? = —58. 808 mU (moise reject 0N
HeTHofE T 38 eeE At

LGS TRACES w366 ToHTE PLT COF

The tests at m ni mum and maxi mum operati ng tenperature showed
no change in this pattern.
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3) Modul ation Duty Cycle

The duty cycle of the transm ssion was recorded over several
points of the nodul ation sweep and the duty cycle renmained
within the range of 35% - 50%

The following plots show the duty cycle wth varying
nodul ation at low, md and high frequenci es.

0SCILLOSCOPE PRESENTATION
MICROWAVE MONOLITHICS INC, MBT-040600
2003-JUL~10, 10:53, THR

POWER: HIGH
MODULATION: SWEEP
REMARK: DUTY FACTOR
= e ] = 4. D308 ms £.6000B88 ms
B B
1 E
1 5
E E
| =
’ = 5
‘ ] E
| i
‘ 1 q
I :
L =
i
Timebasze Referermce  Mode E
Mz im 08 wesdiv = Left Recltime CEXTENDEDS B
Dt Probe Conp | ing B
2 T U 1.eaa Ao BT im D1M ok
mlgger mode Edge L
ive Edgs Of ChonZ B
" Level E
o= ~53.008 wU (noise r=ject OND &
Holdaff = 48,008 ns &
i
E
2
]
2
&
E
B
0SCILLOSCOPE PRESENTATION
MICROWAVE MONOLITHICS INC, MBT-040600
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“ILLOSCOPE PRESENTATION
MICROWAVE MONOLITHICS INC, MBT-040600
2003-JUL-10, 10:55, THR

POWER: HIGH
MODULATICN: SWEEP
REMARK: DUTY FACTOR
@, pEaEs = . 4.,8800068 me 8. 6BEDE ms

WL FIGRTS RESERUED

Refersroce
Left
Offzst FProbe
g epass v 1. 888

reject DN

TRACES G TERES FLT COFTRIGRT (07 2883 BY W FLOW ASSUCIATES, T

Ry

The tests at m ni mum and maxi num operating tenperature showed
no change in this pattern.

4) Modul ati on Factor

The nodul ati on depth of the transm ssion was neasured as
100% Therefore the cal cul ated nodul ati on factor was 1.0

0SCILIOSCOPE PRESENTATION
MICROWAVE MONOLITHICS INC, MBT-040600
20063-JUL-14, 10:11, MON

MODULATION: NONE

(=Rl =l=1=] = 1 BBEBE me 2.80080 ms

Wli

iy

i
Y

& RISHTS RESERDED

CEXTENDED?

IO TRACES 305 1908 T LT COPTRIGRT (07 2893 BT 1. FLOR ASSOCTATES, TR
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The tests at m ni mum and maxi mum operati ng tenperature showed
no change in the nodul ation depth.

5) Frequency Coherence

Measurenments were nade to determ ne the bandwi dth of the
enmtted power. More than 30% of the transmitted power was
contained within +/-30Hz of the carrier frequency.

The em ssion masks and output signature of the device are
shown bel ow.

SPECTRUM ANALYZER PRESENTATION
MICROWAVE MONOLITHICS INC, MBT-040600
2003-JUL-14, 14:14, MON

POWER: HIGH
MODULATION: NONE

MR 121 .58t 68 MH=z
P REF 28.8 dBm ATTEN 3B dB -8.38 dBm

e [
Y N
o e
Vs AV R g
e | e,
g™ ol by L8 “’”"‘"\Ir’»\,.f\/
CENTER 121 . BH1 & MH=z SFAN B0 .8 kH=

RES BLW 1 kH=z UBll 1 kH=z SUF 388 meec

Em ssion Mask per RTCM76-2002/ SC110- STD ( A8.0)
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SPECTRUM ANALYZER PRESENTATION
MICROWAVE MONOLITHICS INC, MBT-040600
2003-JUL-14, 14:13, MON

POWER: HIGH
MODULATION: NONE

MR 121 502 4 MHz
i REF  208.8 dBm ATTEN 38 dB -B.48 dBm
I E’J dB / =3
2
3
=
\ g
’j }(\ g
RN :
E Jrf “wx } E
. - L
st o, [
| e Fler, | b
" ] n
e " WMV\V‘-V“. \ g
PR b T N
J»w‘ BTV B RSV TNPRIA s
L
=
H
o
o
%]
CENTER 121 .5H2 MH= SFaN ZB0 kH=
RES BW 1 kH=z UBLL 1 kH=z SUF 881 msec

Em ssi on Mask per RTCM76-2002/ SC110- STD ( A8. 0)

After the interruption by the 406MHz pulse the carrier
frequency returned to within +/-30Hz of the previous carrier
frequency.

The tests at m nimum and maxi num operating tenperature showed
no change in this pattern.

Other Related Tests

Ot her paraneters of the 121.5MHz beacon are tested under different
sections of Reference A Specifically:

1) COSPAS- SARSAT Approval Tests [A9. 0]
2) Operational Life Tests and Self Test [A10.O0]

MFA p0370002, d0370013
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NAMVE OF TEST: ERP Carrier Power (Radiated)
SPECI FI CATI ON: TI A/ EI A 603A (Substitution Method) — Modified

per RTCM Paper 76-2002/SC-110-STD, A12.0
Test Al2.3

Definition: The average radi ated power of a licensed device is the
equi val ent power required, when delivered to a hal f-wave dipole or
horn antenna, to produce at a distant point the same average
recei ved power as produced by the |icensed device.

Test Equi pnent:

Asset Description s/n Cycle Last Cal

(as appl i Cabl e) Per ANSI C63.4-1992/2000 Draft, 10.1.4
TRANSDUCER

i 00088 EMCO 3109-B 25MHz- 300MHz 2336 12 no. Sep- 02

SPECTRUM ANALYZER
1 00033 HP 85462A 3625A00357 12 no. Jan- 03

Met hod of Measurenent:
a) The equipnment was connected as illustrated. Tests were
perfornmed at 10m with the device on a 75cm radius ground
pl ane i nstead of the turntable.

i~ — 77 T T T Transmiter™ Test |
Antenna Antenna (

Transmitter
Under Test

Spectrum

- R e e e S A

Analyzer

Turntable
i STANMDARD TEST SITE

-

-ﬂh‘hi-l!ﬂ-lliﬂ—--—--l.h-u-—n—.-.."

b) A bi-conical antenna was used on the mast, which was renotely
positi oned between 1m and 4m above the ground. The maxi num
val ue was achieved with the test antenna to an el evati on of
1.21m This position was maintained for the remained of the
test.

MFA p0370002, d0370013
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PLB on Ground Pl ane

10m Range Vi ew (Antenna to PLB)

MFA p0370002, d0370013
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c) Step b) was repeated for eleven additional readings at 30°
i nterval positions on the ground plane [ RTCM Paper 76-2002/ SCG
110- STD, Al12.0 requirenent].

d) The transmitter antenna under test was replaced with a half-
wave vertically polarized antenna. The center of the antenna
was at the sanme location as the transmtter under test. The
ant enna was connected to a signal generator with a known out put
power and records the path |oss nade in dB. For this
arrangenent the | oss was neasured as 2.9dB at 121.6Miz to avoid
interference on the 121.5MHz enmergency frequency.

TEST RESULTS

Azinmuth| Level @Om | Correction| Cal cul ated | Cal cul at ed I ncl. Path
(deg) (dB/ m croV) Fact or (dB/ m croV) | EI RP (dBm Loss of

(dB) 2.9dB (dBm
0 82.0 16. 3 98. 2 13.5 16. 4
30 81.0 16. 3 97. 2 12.5 15. 4
60 82.0 16. 3 98. 3 13.5 16. 4
90 81.9 16. 3 98.1 13.4 16. 3
120 81.6 16. 3 97.9 13.1 16. 0
150 81.2 16. 3 97. 4 12. 6 15.5
180 81.1 16. 3 97.4 12. 6 15.5
210 82.0 16. 3 98. 3 13.5 16. 4
240 81.9 16. 3 98. 2 13. 4 16. 3
270 82.1 16. 3 98. 2 13.6 16.5
300 80. 3 16. 3 96. 6 11. 8 14. 7
330 81.5 16. 3 97.8 13.0 15.9

e) The average radi ated output power was calculated from the
readings in step c) and d) by the follow ng:

Aver age radi ated power = 10 | 0gio S 10(LVL - LOSS)/10 (dBm
Av. Radi at ed 15. 94 dbm
Power :
f) For the test the Tenperature was 88 deg F, Relative Hum dity

was 20% and At nospheric Pressure was 29.72in/ hg.

g) The pattern was vertically polarized and omi-directional in
t he horizontal plane to within +/-3dB [+/-0.7dB neasured].

h) No conducted output connector was fitted. No VSWR
measur enent s taken.
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