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Exhi bit 6: Test Report

TEST REPORT FROM
COVMUNI CATI ON CERTI FI CATI ON LABORATORY
1940 W Al exander Street
Salt Lake City, UT 84119-2039
U S A

Tel : (801) 972-6146
Fax: (801) 972-8432

TEST OF:
2MOD- 6413- B402(450- 460 WMHz, 25 kHz channel spacing)

2MOD- 6413-B411(450-460 MHz, 12.5 kHz channel spacing)
2MOD- 6413- B502(460- 470 MHz, 25 kHz channel spacing)

To Part 90 Subpart D and Part 2 Subpart J
of the FCC Rul es and Regul ati ons
Test Report Serial No: 73-6773

APPLI CATI ON FOR CERTI FI CATI ON:

Modul ar Transmitter

Appl i cant:

Canac I nc.
3950 Hi cknore Avenue
Ville St. Laurent, Quebec
Canada H4T 1K2
Dat es of Test: August 9 — Septenber 2, 1999
| ssue Date: Septenber 20, 1999

Equi prent Recei pt Date: August 6, 1999
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CERTI FI CATI ON OF ENG NEERI NG REPORT

This report has been prepared by Comrunication Certification
Laboratory to verify conpliance of the device described bel ow
with the requirenents to Part 2 Subpart J and Part 90 Subpart D
of the FCC Rules and Regul ations. This report may be reproduced
in full, partial reproduction may only be nade with the witten
consent of the laboratory. The results in this report apply only
to the sanple tested.

- Appl i cant: Canac I nc.
- Manuf acturer: Canac | nc.

- Mbdel Nunber: 2MID- 6413-XXXX

- FCC I D OPQR2MOD- 6413
- Brand Nane: CANAC
On this 20'" day of September 1999, |, individually, and for

Communi cation Certification Laboratory, certify that the
statenents nmade in this engineering report are true, conplete,
and correct to the best of ny know edge, and are nmade in good
faith.

COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Checked by: WIliamS. Hurst, P.E.
Vi ce President

Tested by: Roger J. Mdgley
EMC Engi neeri ng Manager
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SECTI ON 1. Measur enent Requi renents

1.1 I ntroduction

The following data is submtted for Certification of a RF
nodul ar radio for Canac Inc., in accordance with Part 2, Subpart
J and Part 90, Subpart D of FCC Rul es and Regul ati ons.

The 2MOD- 6413-xxxx is the basic nodel nunber; the Xxxx is
replaced with B402, B411 or B502. All three units were tested
and data is enclosed for all three units in this report. The
2MOD- 6413- xxxx was tested as a stand-al one, but the main
application is to transmt data froma CANAC conmuni cati on board
(encoder board) installed in an enclosure (OCU) to renptely
control | oconotives.

Shown below is a bl ock di agram of the OCU

Display
.. .‘ switches RF radio
Lo
m

Speed Encoder board

Antenna

Belt Pack

1.2 Measurenents Required for Certification

8§ 2.1033 (c)(14) Measurenent Data

The neasurenent data that is required by 8§ 2.1046 through §
2.1057 is included in Section 2 of this report. The data was
measured in accordance with the procedures set out in 8§ 2.1041.
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8 90.203 (j)(3) Spectrum Efficiency

Application for part 90 certification of transmtters
designed to operate on frequencies in the 150-174 and/or 421-512
MHz bands, received on or after February 14, 1997, nust include a
certification that the equi pment neets a spectrum efficiency
standard of one voice channel per 12.5 kHz of channel bandw dt h.

Additionally, if the equipnent is capable of transmtting data,
has transmtter output power greater than 500 nW and has a
channel bandw dth of nore than 6.25 kHz, the equi pnment nust be
capabl e of supporting a m ninmumdata rate of 4800 bits per second
per 6.25 kHz of channel bandw dt h.

§ 2.1046 RF Power Qutput - § 90.205

§ 2.1046

(a) For transmtters other than single sideband, independent
si deband and controlled carrier radiotel ephone, power out put
shall be measured at the RF output term nals when the transmtter
is adjusted in accordance with the tune-up procedure to give the
val ues of current and voltage on the circuit el enents specified
in 8 2.983 (d)(5).

§ 90. 205

Transmtter power shown on the radio station authorization
is the maxi mum power the |licensee is authorized to use.

8§ 2.1047 Mbdul ati on Characteristics - 8§ 90.211

The 2MOD- 6413- xxxx uses FM nodul ati on via a 3FSK nodul at or
by nmeans of a direct digital synthesizer (DDS) and transmts non-
voi ce information; therefore, this section does not apply.

Encl osed with the neasurenent data is the neasured frequency
deviation fromthe 2MOD 6413-xxxx with all avail abl e nodul ati on
patterns.

§ 2.1049 Cccupi ed Bandwi dth - § 90. 209

§ 2.1049

The occupi ed bandwi dth, that is the frequency bandw dth such
that, belowits | ower and above its upper frequency limts, the
mean powers radi ated are each equal to 0.5 percent of the total
mean power radiated by a given em ssion shall be neasured under
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the foll ow ng conditions:

(h) Transmtters enploying digital nodul ation techniques -
when nodul ated by an input signal such that its anplitude and
synbol rate represent the maxi numrated conditions under which
the equi pnent will be operated. The signal shall be applied
through an filter networks, pseudo-random generators or other
devices required in normal service. Additionally, the occupied
bandwi dt h shall be shown for operation with any devices used for
nodi fyi ng the spectrum when such devices are optional at the
di scretion of the user.

(1) Transmtters designed for other types of nodul ation -
when nodul at ed by an appropriate signal of sufficient anplitude
to be representative of the type of service in which used. A
description of the input signal should be supplied.

§ 90. 209

(a) each authorization licensed under this part will show an
em ssion designator representing the class of em ssion
aut hori zed. The designator shall be prefixed by the specified
necessary bandwi dth. This figure does not necessarily indicate
t he bandw dth occupied by the em ssion at any instant. In those
cases where 8 2.202 of this chapter does not provide a fornula
for the conputation of necessary bandw dth, the occupied
bandw dth as defined in part 2 may be used in lieu of the
necessary bandw dt h.

Criteria

The necessary bandwi dth for the 2MOD 6413- XxXXX was
cal cul ated using the follow ng fornul a:

Bnh = 2M + 2DK, M= B/2, K=1.2

Bn = Necessary bandwidth in hertz

B = Modul ation rate in bauds (19.2 kHz)
D = Peak frequency deviation in hertz (2.5 kHz)
M = 19, 200/ 2 = 9600

Bn = 2(9600) + 2(2500)(1.2) = 25,200
Necessary bandw dth = 25.2 kHz
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§ 2.1051 Spurious Em ssions at Antenna Terminals — 8§ 90. 210

§ 2.1051

The radi o frequency voltage or powers generated within the
equi pnent and appearing on a spurious frequency shall be checked
at the equi pnent output term nal when properly |oaded with a
suitable artificial antenna.

§ 90.210 (c) 25 kHz Channel s

The em ssions nust be attenuated according to the follow ng
schedul e.

(1) On any frequency renoved fromthe center of the
aut hori zed bandw dth by a displacenent frequency (fq in
kHz) of nore than 5 kHz but no nore than 10 kHz: At
|l east 83 log (fd/5) dB.

(2) On any frequency renoved fromthe center of the
aut hori zed bandw dth by a displacenent frequency (fq in
kHz) of nore than 10 kHz but no nore than 250 percent of
t he aut hori zed bandwi dth: At |east 29 log (fq% 11) dB or
50 dB, whichever is the |esser attenuation.

(3) On any frequency renoved fromthe center of the
aut hori zed bandw dth by nore than 250 percent of the
aut hori zed bandw dth: At least 43 + 10 log (P) dB.

8§ 90.210 (d) 12.5 kHz Channel s

The em ssions nust be attenuated according to the follow ng
schedul e.

(1) On any frequency renoved fromthe center of the
aut hori zed bandw dth f, to 5.625 kHz renoved from f,:
Zero dB.

(2) On any frequency renoved fromthe center of the
aut hori zed bandw dth by a displacenent frequency (fq in
kHz) of nore than 5.625 kHz but no nore than 12.5 kHz:
At least 7.27(fq— 2.88 kHz) dB.

(3) On any frequency renoved fromthe center of the
aut hori zed bandw dth by a displacenent frequency (fq in
kHz) of nore than 12.5 kHz: At least 50 + 10 log (P) dB
Exhi bit 6
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or 70 dB, whichever is the | esser attenuation.

§ 2.1053 Field Strength of Spurious Radiation - § 90.210

§ 2.1053

Measurenents shall be nade to detect spurious em ssion that
may be radiated directly fromthe cabinet, control circuits,
power |eads, or internmediate circuit elenents under nornal
conditions of installation and operation.

8 90.210 (c¢)(3) 25 kHz channel s

The em ssions nust be attenuated according to the follow ng
schedul e.

(3) On any frequency renoved fromthe center of the
aut hori zed bandw dth by nore than 250 percent of the
aut hori zed bandw dth: At least 43 + 10 log (P) dB.

8§ 90.210 (d)(3) 12.5 kHz Channel s

The em ssions nmust be attenuated according to the follow ng
schedul e.

(3) On any frequency renoved fromthe center of the
aut hori zed bandw dth by a displacenent frequency (fq in
kHz) of nore than 12.5 kHz: At least 50 + 10 log (P) dB
or 70 dB, whichever is the |l esser attenuation.

Criteria (c)(3)

Field strength nmeasurenents of radiated spurious em ssion
that nay be radiated directly fromthe cabinet, control circuits,
power |eads, or internmediate circuit elenents nust not exceed 43
+ 10 | 0ogio (nMean output power in watts) bel ow the unnodul at ed
carrier.

The reference | evel for spurious radiation was taken at an
i deal dipole excited by the rated output power according to the
foll owi ng rel ati onshi p:

(49.2)(PY)
R
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Not e: Ref erence Data for Radi o Engi neers, Pg. 676.
I nternati onal Tel ephone and Tel ephone Cor porati on,
Fourth Edition.

Wer e E = electric Field Intensity in Volts/Mter
Pt = Transmtter Power in Watts
R = Measurenents distance in Meters

Criteria (d)(3)

Field strength nmeasurenents of radiated spurious em ssion
that nay be radiated directly fromthe cabinet, control circuits,
power |eads, or internmediate circuit elenents nust not exceed 50
+ 10 | 0ogio (nMean output power in watts) bel ow the unnodul at ed
carrier.

The reference | evel for spurious radiation was taken at an
i deal dipole excited by the rated output power according to the
foll owi ng rel ati onshi p:

(49.2)(PY)
R

Not e: Ref erence Data for Radi o Engi neers, Pg. 676.
I nternati onal Tel ephone and Tel ephone Cor porati on,
Fourth Edition.

Wer e E = electric Field Intensity in Volts/Mter
Pt = Transmitter Power in Watts
R = Measurenents distance in Meters

Model : 2MOD- 6413- B402
Field Strength Limt (0.813 Watts)

J(49.2)(0813)

E = 3 = 21Volts/ Meter = 1265dBuV / m

In this case, the rated power of 0.813 watt requires a
m ni mum at tenuation of 43 + 10 log 0.813 = 42.1 dB below t he
reference | evel of 126.5 dBuV/ m cal cul at ed above; therefore, the
criteriais 84.4 dbpyv/im (126.5 - 42.1).

Exhibit 6



COMVUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6773
FCC I D. OPQ2MOD- 6413
Page 21 of 123

Model : 2MOD- 6413- B411
Field Strength Limt (0.832 Watts)

J(49.2)(0832)

E = 3 = 22 \Volts/ Meter = 1266 dBuV / m

In this case, the rated power of 0.832 watt requires a
m ni mum attenuation of 43 + 10 log 0.832 = 42.2 dB bel ow t he
reference | evel of 126.6 dBuV/ m cal cul at ed above; therefore, the
criteriais 84.4 dbpyv/im (126.6 - 42.2).

Model : 2MOD- 6413- B502
Field Strength Limt (0.759 Watts)

J(49.2)(0.759)

E = 3 = 20Volts/ Meter = 126.2 dBuV / m

In this case, the rated power of 0.759 watt requires a
m ni mum attenuation of 43 + 10 log 0.759 = 41.8 dB bel ow t he
reference | evel of 126.2 dBuV/ m cal cul at ed above; therefore, the
criteriais 84.4 dbpyv/m (126.2 - 41.8).

§ 2.1055 Frequency Stability - 8§ 90.213

§ 2.1055

(a) The frequency stability shall be neasured with variation
of anbient tenperature as foll ows:

(1) From-30° to +50° centigrade for all equiprent except
that specified in paragraphs (a)(2) and (3) of this section.

(b) Frequency neasurenents shall be nmade at the extrenmes of
the specified tenperature range and at intervals of not nore than
10° centigrade through the range. A period of time sufficient to
stabilize all of the conponents of the oscillator circuit at each
tenperature | evel shall be allowed prior to frequency
measurenent. The short termtransient effects on the frequency
of the transmtter due to keying (except for broadcast
transmtters) and any heating elenment cycling normally occurring
at each anbient tenperature level also shall be shown. Only the
portion or portions of the transmtter containing the frequency
determ ning and stabilizing circuitry need be subjected to the
tenperature variation test
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(d) The frequency stability shall be neasured with variation
of primary supply voltage as foll ows:

(2) For hand carried, battery powered equi pnent, reduce
primary supply voltage to the battery operation end point which
shal | be specified by the manufacturer.

§ 90. 213

(a) Alicensee in the services governed by this part shal
mai ntain the carrier frequency of each authorized
transmtter within the follow ng percentage of the
assi gned frequency (Mbile stations 2 Watts or less = 5
ppm for 25 kHz channel and 2.5 ppmfor 12.5 kHz channel).

8 90. 214 Transi ent Frequency Behavi or

In the 150-174 MHz and 421-512 MHz frequency bands,
transi ent frequencies nmust be within the maxi mum frequency
difference limts during the time intervals indicated in the
tabl e for equi pnent designed to operate on 25.0 kHz channel s and
12.5 kHz channels. The transmtter output power is |less than 6
watts; therefore, the frequency difference during tinme periods t;
and ts; do not apply.

Criteria 25 kHz channel

The 2MOD- 6413-xxxxX transmts at 450 - 470 MHz on 25.0 kHz
channel s therefore the maxi num frequency difference at t, nust be
|l ess than +12.5 kHz 25 ns fromt.,.
Criteria 12.5 kHz channel

The 2MOD- 6413-xxxxX transmts at 450 - 470 MHz on 12.5 kHz

channel s therefore the maxi num frequency difference at t, nmust be
| ess than +6.25 kHz 25 nms fromt..
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SECTI ON 2. Measur enent Dat a

2.1 Spectrum Efficiency

The 2MOD- 6413- xxxx conplies with this section, see letter
bel ow and docunentation in Exhibit 10.

CANAC INC.
3950 Hickmaore
Wille St-Lanrent
HAT 112

September 16, 1999

Artention:  Federal Communications Cormimission

Subject: Spectrum Efficiency Certification for our RF Transmitter 2MOD-6413

To Whom it May Concern,

As required by FCC Part 90.203 (T)(3), we certify that our RF transmicter OPQ 2MOD-0413
(FCC I meets a spectrum efficiency standard of a minimum data rate of 4800 bits per second
per 6.25 KHz for channel spacing of 12.5 and 25 KHz,

To achieve this requirement, we used an FM modulation with 3 levels of encoding as described

in our document. We submitted plots of 4 typical transmission which were verified by an
independent Certification Laboratory, Communicarion Certification Laboratory CCL.

Yours truly,

Fred Horst - Eng.
Director - Product Design
CANAC Inc.

3050, avenue Hickmore, Ville St Laurent (O él
©. Glee.: pubmailis
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The 2MOD- 6413-xxxx is designed to transmt a maxi num of 1

watt maxi num

t he out put power

is variable in 4 steps.

Shown below is the RF power output at each of the four

output levels, and transmtting at the upper and | ower frequency
band.
Model : 2MOD- 6413- B402
Transmtting at 450.0 M
CQut put Nom nal ERP | Nom nal ERP | Measured ERP | Difference
Level (W (dBm (dBm (dB)
1 0. 001 0.0 3.9 3.9
2 0.01 10.0 14.8 4.8
3 0.1 20.0 24.7 4.7
4 1.0 30.0 29.1 -0.9
Model : 2MOD- 6413- B402
Transmtting at 460.0 Mz
Cut put Nom nal ERP | Nom nal ERP | Measured ERP | Difference
Level (W (dBm (dBm (dB)
1 0. 001 0.0 3.4 3.4
2 0.01 10.0 14.5 4.5
3 0.1 20.0 24.1 4.1
4 1.0 30.0 29.1 -0.9
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Model :

2MOD- 6413- B411

Transmtting at 450.0 M

CQut put Nomi nal ERP | Nom nal ERP | Measured ERP | Difference
Level (W (dBm (dBm (dB)

1 0. 001 0.0 4.0 4.0

2 0.01 10.0 15.0 5.0

3 0.1 20.0 24.8 4.8

4 1.0 30.0 29. 2 -0.8

Model : 2MOD- 6413- B411
Transmtting at 460.0 Mz

CQut put Nom nal ERP | Nom nal ERP | Measured ERP | Difference
Level (W (dBm (dBm (dB)

1 0. 001 0.0 1.2 1.2

2 0.01 10.0 11.8 1.8

3 0.1 20.0 21.6 1.6

4 1.0 30.0 29.0 -1.0

Model : 2MOD- 6413- B502
Transmtting at 460.0 Mz

CQut put Nomi nal ERP | Nom nal ERP | Measured ERP | Difference
Level (W (dBm (dBm (dB)

1 0. 001 0.0 0.2 0.2

2 0.01 10.0 11.3 1.3

3 0.1 20.0 21.2 1.2

4 1.0 30.0 28.8 -1.2
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Model : 2MOD- 6413- B502
Transmtting at 470.0 Mz

Qut put Nom nal ERP | Nomi nal ERP | Measured ERP | Difference
Level (W (dBm (dBm (dB)

1 0. 001 0.0 -4.3 -4.3

2 0.01 10.0 6.4 -3.6

3 0.1 20.0 16. 2 -3.8

4 1.0 30.0 28.6 -1.4

Model 2MOD-6413-B402 (25 kHz Channel)

dBm

Trace A Trace B Trace C Trace D
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Centre: 450.000000 MHz
Res BW: 1 MHz
8/19/99 2:43:19 PM

RF Output Power

Vid BW: 3 MHz
OUT2.SPT

Trace A 30.5 dB Offset (30dB Attenuator and Cable)

RF Qut put 2MOD- 6413- B402 (450.0 Miz)

Span: 20.000000 MHz
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V  3.9000 dBm
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Model 2MOD-6413-B402 (25 kHz Channel)
Trace A Trace B Trace C Trace D

/ |
/AN
M&/ \%m

Centre: 460.000000 MHz Span: 20.000000 MHz
Res BW: 1 MHz Vid BW: 3 MHz Sweep: 20 ms
8/17/99 2:59:03 PM OUTL1.SPT HP8566B

RF Output Power
Trace A 30.5 dB Offset (30dB Attenuator and Cable)

RF Qut put 2MOD- 6413- B402 (460.0 Miz)
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Model 2MOD-6413-B411 (12.5 kHz Channel)
Trace A Trace B Trace C Trace D

& >

/7/ /T ‘\
VIZARNN

YA/ AERNNN
i

N

Centre: 450.000000 MHz Span: 20.000000 MHz
Res BW: 1 MHz Vid BW: 3 MHz Sweep: 20 ms
8/19/99 2:43:19 PM OUTS5.SPT HP8566B

RF Output Power
Trace A 30.5 dB Offset (30dB Attenuator and Cable)

RF Qut put 2MOD- 6413-B411 (450.0 Miz)
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Model 2MOD-6413-B411 (12.5 kHz Channel)
dBm  Trace A Trace B Trace C Trace D

40 1 459.940000 MHz
V  29.0000 dBm
30 /ﬂ‘ 2 459.980000 MHz
. o V 21.6000 dBm
/ / \\ 3 459.960000 MHz
10 AN V  11.8000 dBm
/ / / \ \ 4 459.980000 MHz
0 ,<1\ \\ V  1.2000 dBm

/1)
/

-20

-30

-40

-50

-60
Centre: 460.000000 MHz Span: 20.000000 MHz
Res BW: 1 MHz Vid BW: 3 MHz Sweep: 20 ms
8/19/99 2:38:57 PM OUT6.SPT HP8566B

RF Output Power
Trace A 30.5 dB Offset (30dB Attenuator and Cable)

RF Qut put 2MOD- 6413-B411 (460.0 Miz)
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Model 2MOD-6413-B502 (25 kHz Channel)
Trace A Trace B Trace C Trace D

Vi O
N4 S

Centre: 460.000000 MHz Span: 20.000000 MHz
Res BW: 1 MHz Vid BW: 3 MHz Sweep: 20 ms
8/19/99 2:23:33 PM OUT3.SPT HP8566B

RF Output Power
Trace A 30.5 dB Offset (30dB Attenuator and Cable)

RF Qut put 2MOD- 6413- B502 (460.0 Miz)
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Model 2MOD-6413-B502 (25 kHz Channel)
Trace A Trace B Trace C Trace D
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Centre: 470.000000 MHz Span: 20.000000 MHz
Res BW: 1 MHz Vid BW: 3 MHz Sweep: 20 ms
8/19/99 2:30:27 PM OUT4.SPT HP8566B

RF Output Power
Trace A 30.5 dB Offset (30dB Attenuator and Cable)

RE Qut put 2MOD- 6413- B502 (470.0 M)
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2.3 Mdul ati on Characteristics

2MOD- 6413- B402

Si gnal Devi ation + (kHz)
Packets of all 0's + 1.96 - 6.23
Packets of all 1's + 2.38 - 4.25
8 bytes + 6.36 - 6.46
Eye Pattern + 6.34 - 6.25
Packets of 0 x 55 + 6.43 - 6.38
2MOD- 6413-B411
Si gnal Devi ation + (kHz)
Packets of all 0's + 2.15 - 2.40
Packets of all 1's + 0.86 - 1.89
8 bytes + 2.48 - 2.56
Eye Pattern + 2.49 - 2.51
Packets of 0 x 55 + 2.30 - 2.30
2MOD- 6413- B502
Si gnal Devi ati on + (kHz)
Packets of all 0's + 1.76 - 6.45
Packets of all 1's + 2.29 - 4.53
8 bytes + 6.43 - 6.62
Eye Pattern + 6.44 - 6.48
Packets of 0 x 55 + 6.13 - 6.18

Exhibit 6
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2.4 Cccupi ed Bandwi dth

The occupi ed bandwi dth test was performed wth all the
di fferent nodul ation patterns (Packets of all 0's, Packets of al
1's, 8 bytes, Eye Pattern and Packet of 0O x 55), the worst case
bandwi dth were with the 2MOD 6413- xxxx nodul ated with the 8
bytes; therefore, this data was used to show conpliance for al
nodul ati on patterns.

Shown bel ow are occupi ed bandw dth plots show ng the 2MOD-
6413- xxxx nmodul ated with the 8 bytes pattern.

Exhibit 6
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Model: 2MOD-6413-B402 (25.0 kHz Channel)
dBm  Trace A

40 1
1 v
30 21
v

20
. [0 7

0

/10N
'10 { l{l L‘ \
-20 / } Nl \
-30 .\‘
-40
-50 . ""“'“ﬂ
-60
Centre: 450.000000 MHz Span: 200.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 60 s
7/6/99 3:15:21 PM SPUR13.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 7 bytes

Cccupi ed Bandw dt h 2MOD- 6413- B402 (450.0 MHz)

Exhibit 6

450.000400 MHz
28.7000 dBm

-6.800000 kHz
-29.0000 dB

13.800000 kHz

-800.0000 mdB



COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Model: 2MOD-6413-B402 (25.0 kHz Channel)

dBm  Trace A

TEST REPORT: 73-6773

FCC I D: OPQ2ZMOD- 6413

. N
0 Ik

/

-20 /

-30

-40

-50

-60

A

Centre: 460.000000 MHz
Res BW: 100 Hz Vid BW: 300 Hz

7/6/99 3:17:45 PM SPUR15.SPT

Spurious Emissions - Emission Mask C

Trace A Modulated with 7 bytes

Cccupi ed Bandw dt h 2MOD- 6413- B402 (460.0 MHz)

Exhibit 6

Span: 200.000000 kHz

Sweep: 60 s
HP8566B

N}
'-_\<»—\

<

@
ro

<
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460.000200 MHz
28.7000 dBm

-6.600000 kHz
-29.3000 dB

13.800000 kHz

-1.5000 dB
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Model: 2MOD-6413-B411 (12.5 kHz Channel)
dBm  Trace A

40 1 450.000200 MHz
‘1 V  29.1000 dBm
30 21 -3.400000 kHz
2 V -26.7000 dB
32 7.000000 kHz
10 Ak V 1.2000 dB
0

}-__Qv_\

-10 /
-20 ,/
-30 /
-40
-60

Centre: 450.000000 MHz Span: 100.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 30 s

8/19/99 2:56:08 PM SPUR9.SPT HP8566B

Spurious Emissions - Emission Mask D

— |
[y

_‘—!/ —

Trace A Modulated with 8 bytes

Cccupi ed Bandw dt h 2MOD- 6413-B411 (450.0 MHz)

Exhibit 6
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Model: 2MOD-6413-B411 (12.5 kHz Channel)
dBm  Trace A

40 1 460.000000 MHz
’ V  29.0000 dBm

30 21 -3.200000 kHz

2 V -26.1000 dB

32 6.800000 kHz

10 V 1.5000 dB

0

-10

20

-30

-40

50

-60

Centre: 460.000000 MHz Span: 100.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 30 s
8/19/99 3:02:19 PM SPUR11.SPT HP8566B

Spurious Emissions - Emission Mask D

Trace A Modulated with 8 bytes

Cccupi ed Bandw dt h 2MOD- 6413-B411 (450.0 MHz)

Exhibit 6
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Model: 2MOD-6413-B502 (25.0 kHz Channel)
dBm  Trace A

40 1 460.000200 MHz
: V  29.4000 dBm
30 21 -6.800000 kHz
V -28.8000 dB
32 13.800000 kHz
V -100.0000 mdB

, }#Ml

A=

-40

y

-50

o e | Mot

Centre: 460.000000 MHz Span: 200.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 60 s

8/19/99 3:13:46 PM SPURS.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 8 bytes

Cccupi ed Bandw dt h 2MOD- 6413- B502 (460.0 MHz)

Exhibit 6
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Model: 2MOD-6413-B502 (25.0 kHz Channel)
dBm  Trace A

40 1 469.999800 MHz
V  28.4000 dBm
30 21 -6.800000 kHz
2 V -26.6000 dB
/ \ 32 13.800000 kHz
10 f . \ V 1.1000dB
O /1N

-10

L3N
)

-30
-40 7
s hosntnchopt?P Y
-60
Centre: 470.000000 MHz Span: 200.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 60 s
8/19/99 3:17:59 PM SPUR7.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 8 bytes

Cccupi ed Bandw dt h 2MOD- 6413- B502 (470.0 MHz)

Exhibit 6
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2.5 Conducted Spurious Eni ssions

The 2MOD- 6413- xxxx was tested at all four power |evels and
all nodul ation patterns. The worst case em ssions were with the
2MOD- 6413- xxxx transmtting at the highest power level and with
the 8 bytes nodul ation pattern. The data bel ow represents the
wor st case configuration.

Tables 1 - 6 bel ow show conpliance for the spurious
em ssions renoved fromthe carrier frequency by nore than 1 Mz.
See the spectrum anal yzer plots in this section for conpliance
fromO Hz to 1 MHz.

Tabl e 1 2MOD- 6413- B402

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 0.813 W(29.1 dBm,
therefore, the em ssions nust be attenuated 43 + 10 log (0.813) =

42.1 dB. The criteriais 29.1 dBm—- 42.1 dB = -13.0 dBm
Transmtting at 450.0 MHz
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 192. 4 -48.9 -13.0
200 - 449.0 448. 3 -36.8 -13.0
451.0 - 800 451. 5 -42.0 -13.0
800 - 1000 900.0 -20.7 -13.0
1000 - 1500 1350.0 -43. 4 -13.0
1500 - 2000 1800. 0 -39.0 -13.0
2000 - 2500 2250. 0 -32. 7 -13.0
2500 - 3000 2700.0 -62.0 -13.0
3000 - 3500 3150.0 -54.0 -13.0
3500 - 4000 3600. 0 -48. 8 -13.0
4000 - 4400 4050. 0 -53.0 -13.0
4400 - 5000 4500. 0 -58.1 -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz

Exhibit 6
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Tabl e 2 2MOD- 6413- B402

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 0.813 W(29.1 dBm,
therefore, the em ssions nust be attenuated 43 + 10 log (0.813) =
42.1 dB. The criteriais 29.1 dBm- 42.1 dB = -13.0 dBm

Transmtting at 460.0 MHz
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 69. 3 -39.0 -13.0
200 — 459.0 458. 3 -36.5 -13.0
461.0 - 800 461. 4 -57.2 -13.0
800 - 1000 920.0 -24.3 -13.0
1000 - 1500 1380.0 -41. 4 -13.0
1500 - 2000 1840.0 -37.2 -13.0
2000 - 2500 2300.0 -35.8 -13.0
2500 - 3000 2760.0 -65.5 -13.0
3000 - 3500 3220.0 -54.1 -13.0
3500 - 4000 3680. 0 -53.1 -13.0
4000 - 4400 4140.0 -55.9 -13.0
4400 - 5000 4600. 0 -60.0 -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz

Exhibit 6
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Tabl e 3 2MOD- 6413- B411

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 0.832 W(29.2 dBm,
therefore, the em ssions nust be attenuated 43 + 10 log (0.813) =
42.2 dB. The criteriais 29.2 dBm—- 42.2 dB = -13.0 dBm

Transmtting at 450.0 MHz
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 164.0 -49.8 -13.0
200 — 449.0 444. 3 -42.9 -13.0
451.0 - 800 464. 3 -41.6 -13.0
800 - 1000 900. 0 -22.8 -13.0
1000 - 1500 1350.0 -42. 4 -13.0
1500 - 2000 1800. 0 -44.1 -13.0
2000 - 2500 2250. 0 -39.8 -13.0
2500 - 3000 2700. 0 -40.5 -13.0
3000 - 3500 3150. 0 -62.9 -13.0
3500 - 4000 3600. 0 -65.0 -13.0
4000 - 4400 4050. 0 -52.9 -13.0
4400 - 5000 4500. 0 -63. 8 -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz

Exhibit 6
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Tabl e 4 2MOD- 6413- B411

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 0.794 W(29.0 dBm,
therefore, the em ssions nust be attenuated 43 + 10 log (0.813) =
42.0 dB. The criteriais 29.0 dBm—- 42.0 dB = -13.0 dBm

Transmtting at 460.0 MHz
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 192. 4 -51.9 -13.0
200 — 459.0 449. 3 -37.3 -13.0
461.0 - 800 460. 8 -42.7 -13.0
800 - 1000 920.0 -22.8 -13.0
1000 - 1500 1380.0 -42.9 -13.0
1500 - 2000 1840.0 -42. 4 -13.0
2000 - 2500 2300. 0 -38.4 -13.0
2500 - 3000 2760.0 -57.2 -13.0
3000 - 3500 3220.0 -64.2 -13.0
3500 - 4000 3680. 0 -57.3 -13.0
4000 - 4400 4140.0 -43.1 -13.0
4400 - 5000 4600. 0 -60. 6 -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz

Exhibit 6
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Tabl e 5 2MOD- 6413- B502

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 0.759 W (28.8 dBm,
therefore, the em ssions nust be attenuated 43 + 10 log (0.813) =
41.8 dB. The criteriais 28.8 dBm—- 41.8 dB = -13.0 dBm

Transmtting at 460.0 MHz
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 192. 4 -53.2 -13.0
200 — 459.0 449. 3 -35.2 -13.0
461.0 - 800 469. 5 -40. 8 -13.0
800 - 1000 920.0 -21.5 -13.0
1000 - 1500 1380.0 -42.2 -13.0
1500 - 2000 1840.0 -39.6 -13.0
2000 - 2500 2300.0 -37.3 -13.0
2500 - 3000 2760.0 -67.2 -13.0
3000 - 3500 3220.0 -52.2 -13.0
3500 - 4000 3680. 0 -46. 8 -13.0
4000 - 4400 4140.0 -46. 3 -13.0
4400 - 5000 4600. 0 -60.0 -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz

Exhibit 6
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Tabl e 6 2MOD- 6413- B502

The em ssions nust be attenuated 43 + 10 log P dB where P =
Mean power of the unnodul ated carrier. The maxi num power of the
unnmodul ated carrier was neasured to 0.724 W (28.6 dBm,
therefore, the em ssions nust be attenuated 43 + 10 log (0.813) =
41.6 dB. The criteriais 28.6 dBm—- 41.6 dB = -13.0 dBm

Transmtting at 470.0 MHz
Frequency Frequency Corrected Criteria
Range MHz Level dBm
MHz dBm
30 - 200 69. 3 -45.8 -13.0
200 — 449.0 459. 3 -33.7 -13.0
451.0 - 800 479.5 -39.9 -13.0
800 - 1000 940.0 -26.1 -13.0
1000 - 1500 1410.0 -44.9 -13.0
1500 - 2000 1880. 0 -45.7 -13.0
2000 - 2500 2350.0 -44.1 -13.0
2500 - 3000 2820. 0 -69.1 -13.0
3000 - 3500 3290. 0 -55.6 -13.0
3500 - 4000 3760. 0 -53.2 -13.0
4000 - 4400 4230.0 -57.6 -13.0
4400 - 5000 4700.0 -67.2 -13.0
* Noil se Fl oor

RBW = 30 kHz VBW = 100 kHz

Exhibit 6
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Model: 2MOD-6413-B402 (25.0 kHz Channel)
dBm  Trace A

40 1
1 v
30 21
v

20
. [0 7

0

/10N
'10 { l{l L‘ \
-20 / } Nl \
-30 .\‘
-40
-50 . ""“'“ﬂ
-60
Centre: 450.000000 MHz Span: 200.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 60 s
7/6/99 3:15:21 PM SPUR13.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 7 bytes

Conduct ed Spurious Em ssions — 2MOD- 6413- B402

(450 MHz 0 to 50 kHz)

Exhibit 6

450.000400 MHz
28.7000 dBm

-6.800000 kHz
-29.0000 dB

13.800000 kHz

-800.0000 mdB
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Model: 2MOD-6413-B402 (25.0 kHz Channel)
dBm  Trace A
40

30

20 \

10

0

-10

-20 i Nnv.
o I L

40 b/ Mt ' e
-50

-60
Centre: 450.000000 MHz Span: 2.000000 MHz
Res BW: 10 kHz Vid BW: 30 kHz Sweep: 60 ms
716/99 3:27:46 PM SPUR14.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD- 6413- B402
(450 MHz 50 kHz to 1 MHz)

Exhibit 6



COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Model: 2MOD-6413-B402 (25.0 kHz Channel)

dBm  Trace A

TEST REPORT: 73-6773

FCC I D: OPQ2ZMOD- 6413

. N
0 Ik

-20 /

/

-30

-40

-50

-60

A

Centre: 460.000000 MHz
Res BW: 100 Hz Vid BW: 300 Hz

7/6/99 3:17:45 PM SPUR15.SPT

Spurious Emissions - Emission Mask C

Trace A Modulated with 7 bytes

Conduct ed Spurious Em ssions — 2MOD- 6413- B402

Span: 200.000000 kHz

Sweep: 60 s
HP8566B

(460 MHz 0 to 50 kHz)

Exhibit 6

N}
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<

@
ro

<
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460.000200 MHz
28.7000 dBm

-6.600000 kHz
-29.3000 dB

13.800000 kHz

-1.5000 dB
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Model: 2MOD-6413-B402 (25.0 kHz Channel)
dBm  Trace A
40

30

20 \

10

0

-10

-20

TP LT
-30 M,‘N ¥ R
-40 M w'ﬂw...« . \

= I oo

—
 R—
I N e
L
—

-50

-60
Centre: 460.000000 MHz Span: 2.000000 MHz
Res BW: 10 kHz Vid BW: 30 kHz Sweep: 60 ms
7/6/99 3:23:06 PM SPUR16.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD- 6413- B402
(460 MHz 50 kHz to 1 MHz)

Exhibit 6
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Model: 2MOD-6413-B411 (12.5 kHz Channel)
dBm  Trace A

40 1
¥l v
30 21
20 V
32
10 1 -2 v
0

}-__Qv_\

-10 /
-20 ,/
-30 /
-40
-60

Centre: 450.000000 MHz Span: 100.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 30 s

8/19/99 2:56:08 PM SPUR9.SPT HP8566B

Spurious Emissions - Emission Mask D

— |
[y

_‘—!/ —

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD- 6413-B411

(450 MHz 0 to 50 kHz)

Exhibit 6

450.000200 MHz
29.1000 dBm

-3.400000 kHz
-26.7000 dB

7.000000 kHz
1.2000 dB
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Model: 2MOD-6413-B411 (12.5 kHz Channel)
dBm  Trace A
40

30

20

10

0

|

il

-30 ./
-40 s 1
-50 | \ ,l
-60
Centre: 450.000000 MHz Span: 2.000000 MHz
Res BW: 10 kHz Vid BW: 30 kHz Sweep: 60 ms

8/19/99 3:09:11 PM SPUR10.SPT HP8566B
Spurious Emissions - Emission Mask D

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD- 6413-B411
(450 MHz 50 kHz to 1 MHz)

Exhibit 6
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Model: 2MOD-6413-B411 (12.5 kHz Channel)
dBm  Trace A
40

<] -

30 .

»
s

<

20

@
ro

<

10

0

-10

-20

-30

-40

-50

-60 JWM

Centre: 460.000000 MHz Span: 100.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 30 s
8/19/99 3:02:19 PM SPUR11.SPT HP8566B

Spurious Emissions - Emission Mask D

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD- 6413-B411
(460 MHz 0 to 50 kHz)

Exhibit 6

460.000000 MHz
29.0000 dBm

-3.200000 kHz
-26.1000 dB

6.800000 kHz
1.5000 dB
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Model: 2MOD-6413-B411 (12.5 kHz Channel)

dBm  Trace A
40

30

20

10

0

|

-20 / \

-30 )/ \‘k

-40 M

50 WWM | \M

-60
Centre: 460.000000 MHz Span: 2.000000 MHz

Res BW: 10 kHz Vid BW: 30 kHz Sweep: 60 ms
8/19/99 3:07:43 PM SPUR12.SPT HP8566B

Spurious Emissions - Emission Mask D

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD- 6413-B411
(460 MHz 50 kHz to 1 MHz)

Exhibit 6



COVMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6773
FCC I D. OPQ2MOD- 6413
Page 54 of 123

Model: 2MOD-6413-B502 (25.0 kHz Channel)
dBm  Trace A

40 1 460.000200 MHz
: V  29.4000 dBm
30 21 -6.800000 kHz
V -28.8000 dB
32 13.800000 kHz
V -100.0000 mdB

: i
/A “@\

A=

-40

y

-50

o e | Mot

Centre: 460.000000 MHz Span: 200.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 60 s

8/19/99 3:13:46 PM SPURS.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD 6413- B502
(460 MHz 0 to 50 kHz)

Exhibit 6
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Model: 2MOD-6413-B502 (25.0 kHz Channel)

dBm  Trace A
40

30

20

10

0

-10

—_—
—_—

-20

-30

DO I O . \“'W

Centre: 460.000000 MHz Span: 2.000000 MHz
Res BW: 10 kHz Vid BW: 30 kHz Sweep: 60 ms
8/19/99 2:18:03 PM SPURG6.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD 6413- B502
(460 MHz 50 kHz to 1 MHz)

Exhibit 6
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Model: 2MOD-6413-B502 (25.0 kHz Channel)
dBm  Trace A

° i
: il
N

-10

L3N
)

-30
-40 7
s hosntnchopt?P Y
-60
Centre: 470.000000 MHz Span: 200.000000 kHz
Res BW: 100 Hz Vid BW: 300 Hz Sweep: 60 s
8/19/99 3:17:59 PM SPUR7.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD 6413- B502

(470 Mz 0 to 50 kHz)

Exhibit 6

469.999800 MHz
28.4000 dBm

-6.800000 kHz
-26.6000 dB

13.800000 kHz
1.1000 dB
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Model: 2MOD-6413-B502 (25.0 kHz Channel)

dBm  Trace A
40

30

20

10

0

N |
:50 MW l | |

Wby

-60
Centre: 470.000000 MHz Span: 2.000000 MHz
Res BW: 10 kHz Vid BW: 30 kHz Sweep: 60 ms
8/19/99 3:19:18 PM SPURS8.SPT HP8566B

Spurious Emissions - Emission Mask C

Trace A Modulated with 8 bytes

Conduct ed Spurious Em ssions — 2MOD 6413- B502
(470 MHz 50 kHz to 1 MHz)

Exhibit 6
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2.6 Radi ated Spurious Eni ssions

The 2MOD- 6413- xxxx was tested at all four power |evels and
all nodul ation patterns. The worst case em ssions were with the
2MOD- 6413- xxxx transmtting at the highest power level and with
the 8 bytes nodul ation pattern. The data bel ow represents the
wor st case configuration.

2MOD- 6413- B402

Transmtting at 450.0 MHz

Ant enna Frequency Uncorr. Correction Field Criteria
Pol arity (MHz) Level Fact or Strength | (dBmW/ M
(dBnV) (dB) (dBnV/ m)
Vv 900. 0 42.5 29.3 71.8 84. 4
Vv 1350.0 22.1 28.5 50. 6 84. 4
Vv 1800.0 48. 9 31.5 80. 4 84. 4
Vv 2250.0 40. 6 33.3 73.9 84. 4
Y, 2700.0 19.5 35. 6 55. 1 84. 4
Vv 3150.0 13. 4 35. 8 49. 2 84. 4
Vv 3600. 0 7.8 37.8 45. 6 84. 4
Vv 4050. 0 12. 6 39.7 52.3 84. 4
Vv 4500. 0 9.1 39. 6 48. 7 84. 4
H 900. 0 50. 9 29. 3 80. 2 84. 4
H 1350.0 20.5 28.5 49.0 84. 4
H 1800.0 48. 6 31.5 80. 1 84. 4
H 2250.0 35. 4 33.3 68. 7 84. 4
H 2700.0 11. 9 35. 6 47.5 84. 4
H 3150.0 13. 4 35. 8 49. 2 84. 4
H 3600. 0 9.7 37.8 47.5 84. 4
H 4050. 0 14. 8 39.7 54.5 84. 4
H 4500. 0 9.7 39. 6 49. 3 84. 4

Note 1: * Noi se Floor Measurenents

Note 2: All emssions from30 MHz to the first harnonic were
nmore than 20 dB below the limt.
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2MOD- 6413- B402

Transmtting at 460.0 MHz

Ant enna Frequency Uncorr. Correction Field Criteria
Pol arity (MHz) Level Fact or Strength | (dByW/ M
(dBnV) (dB) (dBnV/ m)

Vv 920.0 45. 8 29.6 75. 4 84. 4
Vv 1380.0 26. 4 28.9 55. 3 84. 4
Vv 1840.0 48. 7 31.7 80. 4 84. 4
Vv 2300. 0 47. 6 34.0 81. 6 84. 4
Vv 2760. 0 22.6 35. 4 58.0 84. 4
Vv 3220.0 14. 6 36. 1 50. 7 84. 4
Vv 3680. 0 8.9 38. 1 47.0 84. 4
Vv 4140.0 18. 6 39. 4 58.0 84. 4
Y, 4600. 0 8.9 39.7 48. 6 84. 4
H 920.0 49. 8 29.6 79. 4 84. 4
H 1380.0 30.5 28.9 59. 4 84. 4
H 1840.0 50. 4 31.7 82. 1 84. 4
H 2300. 0 45. 6 34.0 79.6 84. 4
H 2760. 0 16. 8 35. 4 52. 2 84. 4
H 3220.0 10. 8 36. 1 46.9 84. 4
H 3680. 0 8.9 38. 1 47.0 84. 4
H 4140.0 15. 6 39. 4 55. 0 84. 4
H 4600. 0 9.2 39.7 48.9 84. 4

Note 1: * Noi se Floor Measurenents

Note 2: Al emissions from30 WMHz to the first harnonic were

nmore than 20 dB below the limt.
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2MOD- 6413- B411

Transmtting at 450.0 MHz

Ant enna Frequency Uncorr. Correction Field Criteria
Pol arity (MHz) Level Fact or Strength | (dByW/ M
(dBnV) (dB) (dBnV/ m)

Vv 900. 0 43.0 29. 3 72.3 84. 4
Vv 1350.0 21.2 28.5 49.7 84. 4
Vv 1800.0 50. 0 31.5 81.5 84. 4
Vv 2250.0 41. 6 33.3 74.9 84. 4
Vv 2700.0 17. 6 35. 6 53. 2 84. 4
Vv 3150.0 12. 3 35. 8 48. 1 84. 4
Vv 3600. 0 7.3 37.8 45. 1 84. 4
Vv 4050. 0 14. 4 39.7 54. 1 84. 4
Vv 4500. 0 8.2 39. 6 47.8 84. 4
H 900. 0 51. 4 29. 3 80. 7 84. 4
H 1350.0 18. 4 28.5 46. 9 84. 4
H 1800.0 48.0 31.5 79.5 84. 4
H 2250.0 36. 2 33. 3 69. 5 84. 4
H 2700.0 10. 7 35. 6 46. 3 84. 4
H 3150.0 11.5 35. 8 47.3 84. 4
H 3600. 0 7.5 37.8 45. 3 84. 4
H 4050. 0 12.8 39.7 52.5 84. 4
H 4500.0 8.6 39. 6 48. 2 84. 4

Note 1: * Noi se Floor Measurenents

Note 2: Al emissions from30 WMHz to the first harnonic were

nmore than 20 dB below the limt.
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2MOD- 6413-B411

Transmtting at 460.0 MHz

Ant enna Frequency Uncorr. Correction Field Criteria
Pol arity (MHz) Level Fact or Strength | (dByW/ M
(dBnV) (dB) (dBnV/ m)

Vv 920.0 43. 8 29.6 73. 4 84. 4
Vv 1380.0 23.2 28.9 52. 1 84. 4
Vv 1840.0 50. 1 31.7 81.8 84. 4
Vv 2300. 0 48. 6 34.0 82.6 84. 4
Vv 2760. 0 20. 7 35. 4 56. 1 84. 4
Vv 3220.0 12. 4 36. 1 48.5 84. 4
Vv 3680. 0 9.2 38. 1 47.3 84. 4
Vv 4140.0 20. 9 39. 4 60. 3 84. 4
Vv 4600. 0 8.7 39.7 48. 4 84. 4
H 920.0 48.5 29.6 78.1 84. 4
H 1380.0 28.3 28.9 57.2 84. 4
H 1840.0 49. 8 31.7 81.5 84. 4
H 2300. 0 44.5 34.0 78.5 84. 4
H 2760. 0 15. 8 35. 4 51. 2 84. 4
H 3220.0 11. 7 36. 1 47.8 84. 4
H 3680. 0 7.6 38. 1 45. 7 84. 4
H 4140.0 19.5 39. 4 58. 9 84. 4
H 4600. 0 8.9 39.7 48. 6 84. 4

Note 1: * Noi se Floor Measurenents

Note 2: Al emissions from30 WMHz to the first harnonic were

nmore than 20 dB below the limt.
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2MOD- 6413- B502

Transmtting at 460.0 MHz

Ant enna Frequency Uncorr. Correction Field Criteria
Pol arity (MHz) Level Fact or Strength | (dByW/ M
(dBnV) (dB) (dBnV/ m)

Vv 920.0 46.5 29. 6 76. 1 84. 4
Vv 1380.0 21. 6 28. 9 50. 5 84. 4
Y, 1840.0 47. 4 31.7 79.1 84. 4
Vv 2300.0 41.5 34.0 75.5 84. 4
Vv 2760.0 15. 2 35. 4 50. 6 84. 4
Vv 3220.0 13. 1 36. 1 49. 2 84. 4
Vv 3680. 0 12.8 38. 1 50. 9 84. 4
Vv 4140.0 18. 0 39. 4 57. 4 84. 4
Vv 4600. 0 7.1 39.7 46. 8 84. 4
H 920.0 47.1 29. 6 76.7 84. 4
H 1380.0 22.9 28. 9 51. 8 84. 4
H 1840.0 42.8 31.7 74.5 84. 4
H 2300.0 39. 2 34.0 73.2 84. 4
H 2760.0 10. 6 35. 4 46.0 84. 4
H 3220.0 11. 4 36. 1 47.5 84. 4
H 3680. 0 9.8 38. 1 47.9 84. 4
H 4140.0 13. 2 39. 4 52. 6 84. 4
H 4600. 0 6.2 39.7 45.9 84. 4

Note 1: * Noi se Floor Measurenents

Note 2: Al emissions from30 WMHz to the first harnonic were

nmore than 20 dB below the limt.

Exhibit 6



COMMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6773
FCC I D. OPQMOD- 6413
Page 63 of 123

2MOD- 6413- B502

Transmtting at 470.0 MHz

Ant enna | Frequency Uncorr. Correction Field Criteria
Polarity (MHz) Level Fact or Strength | (dByW/ M
(dBnV) (dB) (dBmv/ m)
Y 940.0 44. 9 29.7 74.6 84. 4
Vv 1410.0 17.5 29. 1 46. 6 84. 4
v 1880.0 41.0 31.6 72.6 84. 4
Vv 2350. 0 43.3 34.2 77.5 84. 4
Vv 2820.0 14.5 35. 6 50. 1 84. 4
v 3290.0 9.2 36.5 45.7 84. 4
Vv 3760.0 11. 9 38.3 50. 2 84. 4
Vv 4230.0 10. 9 39.5 50. 4 84. 4
Vv 4700.0 5.8 39.9 45. 7 84. 4
H 940.0 47.8 29.7 77.5 84. 4
H 1410.0 20. 9 29.1 50. 0 84.4
H 1880. 0 36. 7 31.6 68. 3 84. 4
H 2350.0 42.6 34.2 76.8 84. 4
H 2820.0 9.5 35.6 35.6 84. 4
H 3290.0 8.4 36.5 44.9 84. 4
H 3760.0 10. 3 38.3 48. 6 84. 4
H 4230.0 7.7 39.5 47.2 84. 4
H 4700.0 5.0 39.9 44. 9 84. 4

Note 1: * Noi se Floor Measurenents

Note 2: All emssions from30 MHz to the first harnonic were
nmore than 20 dB below the limt.
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2.7 Frequency Stability

The 2MOD- 6413- xxxx operates on 5 VDC supplied via the
intgrface board; therefore, the 5 VDC was varied 85% and 115% at
+20° C.

2MOD- 6413- B402

Transmtting at 450.0 M

Anbi ent Assi gned Measur ed Devi ati on Criteria
Tenperat ure Frequency Frequency (PPM (PPM
(° O (MHz) (MHz)
-30 450.0 450. 00033 0.73 5.0
-20 450.0 450. 00022 0. 49 5.0
-10 450.0 450. 00029 0. 64 5.0
0 450.0 450. 00041 0.91 5.0
10 450.0 450. 00017 0. 38 5.0
20 450.0 450. 00011 0. 24 5.0
30 450.0 450. 00001 0.02 5.0
40 450.0 449, 99995 -0.11 5.0
50 450.0 450. 00002 0. 04 5.0
Vol t age Assi gned Measur ed Devi ati on Criteria
(DO Frequency Frequency (PPM (PPM
(MHz) (MHz)
4. 25 450. 0 450. 00018 0. 40
5.0 450.0 450. 00011 0. 24
5.75 450.0 450. 00006 0.13
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2MOD- 6413- B411

Transmtting at 460.0 Mz

Anmbi ent Assi gned Measur ed Devi ati on Criteria
Tenperat ure Frequency Frequency (PPM (PPM
(° 0 MHz) MHz
-30 460.0 460. 00037 0. 80 2.5
-20 460.0 460. 00041 0. 89 2.5
-10 460.0 460. 00066 1.43 2.5
0 460.0 460. 00066 1.43 2.5
10 460.0 460. 00013 0. 28 2.5
20 460.0 460. 00024 0.52 2.5
30 460.0 460. 00002 0. 04 2.5
40 460.0 459. 99994 -0.13 2.5
50 460.0 459. 99996 -0.09 2.5
Vol t age Assi gned Measur ed Devi ati on Criteria
(DO Frequency Frequency (PPM (PPM
(MHz) (MHz)
4. 25 460.0 460. 00020 0.43
5.0 460.0 460. 00024 0.52
5.75 460.0 460. 00032 0.70
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2MOD- 6413- B502

Transmtting at 470.0 Mz

Anmbi ent Assi gned Measur ed Devi ati on Criteria
Tenperat ure Frequency Frequency (PPM (PPM
(° 0 MHz) MHz
- 30 470.0 470. 00022 0. 47 5.0
-20 470.0 470. 00029 0. 62 5.0
-10 470.0 470. 00031 0. 66 5.0
0 470.0 470. 00012 0. 26 5.0
10 470.0 469. 99985 -0.32 5.0
20 470.0 469. 99986 -0.30 5.0
30 470.0 469. 99982 -0. 38 5.0
40 470.0 469. 99975 -0.53 5.0
50 470.0 469. 99973 -0.57 5.0
Vol t age Assi gned Measur ed Devi ati on Criteria
(DO Frequency Frequency (PPM (PPM
(MHz) (MHz)
4. 25 470.0 469. 99972 -0.60
5.0 470.0 469. 99986 -0.30
5.75 470.0 469. 99994 -0.13
Sanpl e Cal cul ation
Deviation (PAM) = FM=TE » 107
FM = Frequency Measured

TF

I nt ended Transmt Frequency
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Criteria 25 kHz channel

The 2MOD- 6413-B402 and 2MOD- 6413-B502 transmts at 450 -

TEST REPORT: 73-6773
FCC I D. OPQ2MOD- 6413
Page 67 of 123

MHz on 25.0 kHz channels therefore the maxi mum frequency
difference at t; nmust be less than £25.0 kHz 10 nms fromton to
must be less than £12.5 kHz 25 ns fromt, and ts nmust be |ess

than +£25.0 kHz 10 ns fromt o

Criteria 12.5 kHz channel

The 2MOD- 6413-B411 transmts at 450 -
channel s therefore the maxi num frequency difference at t; nust be

460 MHz on 12.5 kHz

|l ess than +12.5 kHz 10 ns fromt,, t, nust be |ess than x6.25 kHz
25 ms fromt, and ts nmust be less than £12.5 kHz 10 ns fromt o

The transi ent frequency behavior was tested as per

TSB102. CAAA Digital CAFM CQPSK transcei ver

Tek GOLA SOkS Fs

7

El A EI A

measur enent et hods.
Shown bel ow are the plots show ng conpliance to 8§ 90.214.

+12.5 kH=z

LBLILEL’ LILELIR! LILELELI

P, I AR R A IR RN R A

™

SmE ExXt S

2MOD- 6413-B402 (t; and t )
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Tek (LR SO0kSFs

------------

Ext Trig

+25.0kHz

w1 Pk-Fk

4.52 Vv

-25.0kHz

S00mY M 5ms EXt

2MOD- 6413- B402 (t3)
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Ext Trig

+12.5 kHz
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2MOD- 6413- B402 (ta)
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Tek G[LH S0ksis 1 ACQQs Ext Trig
: : w1 Pk -PK
| t12SKHz L 9f L 4.4 Y
. ) : FCC
fetmpmtmh ot ettt -] | Limit
: : \ +2.3kHz
NG N\ N\
TNTTM Bms Ext £ 2y

2MOD- 6413- B502 (t; and t»)
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Tek (LR SO0kSFs

------------

Ext Trig

+25.0kHz

w1 Pk-Fk

4.52 Vv

-25.0kHz

S00mY M 5ms EXt

2MOD- 6413- B402 (t3)
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APPENDI X 1 TEST PROCEDURES AND TEST EQUI PMENT

Radi ated I nterference Em ssions:

The radi ated em ssion fromthe intentional radiator was
measured using a spectrum anal yzer with a quasi-peak adapter for
peak and quasi-peak readings. A preanplifier with a fixed gain
of 26 dB and a power anplifier with a fixed gain of 22 dB were
used to increase the sensitivity of the neasuring
instrunmentation. The quasi-peak adapter uses a bandw dth of 120
kHz, with the spectrum anal yzer's resol uti on bandw dth set at 1
WMHz, for readings in the 30 to 1000 WHz frequency ranges. For
peak em ssions above 1000 MHz the spectrum anal yzer’s resol ution
bandw dth was set to 1 Mz and the video bandwi dth was set to 3
MHz. For average em ssions above 1000 WMHz the spectrum
anal yzer’ s resol ution bandwi dth was set to 1 MHz and the video
bandw dth was set to 1 Hz.

A biconilog antenna was used to nmeasure the frequency range
of 30 to 1000 WHz and a Doubl e Ri dge Gui de Horn antenna was used
to nmeasure the frequency range 1 GHz to 10 GHz, at a di stance of
3 neters fromthe EUT. The readi ngs obtained by these antennas
are correlated to the levels obtained with a tuned di pol e antenna
by addi ng antenna factors.

The configuration of the intentional radiator was varied to
find the maxi mumradi ated em ssion. The EUT was connected to the
peripherals listed in Section 2.4 via the interconnecting cabl es
listed in Section 2.5. These interconnecting cable were
mani pul ated manual ly by a technician to obtain worst case
radi ated em ssions. The intentional radiator was rotated 360
degrees, and the antenna height was varied from1l to 4 neters to
find the maxi mumradi ated em ssion. Were there were nultiple
interface ports all of the sanme type, cables are either placed on
all of the ports or cables added to these ports until the
em ssions do not increase by nore than 2 dB.

Desktop intentional radiator is nmeasured on a non-conducting
tabl e one neter above the ground plane. The table is placed on a
turntable which is level with the ground plane. The turntable
has slip rings, which supply AC power to the intentional
radi ator. For equi pnment normally placed on floors, the equi pnent
shall be placed directly on the turntable.
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Type of Equi pnent Manuf act ur er Model Seri al
Nunber Nunber
Anechoi ¢ Chanber CCL N A N A
Test Software CCL Radi at ed Re"l' 53! on
Em ssi ons :
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ect or Hewl ett Packard 8565A 3107A01582
Bi coni | og Ant enna EMCO 3141 1045
Doubl e Ri dged CGui de EMCO 3115 9409- 4355
Ant enna
Radi at ed Em ssi ons CCL Cable B N A
Cabl e Anechoi c
Chanmber
Pre-Amplifier Hew ett Packard 8447D 1937A03151
Power - Anpl i fi er Hew ett Packard 8447E 2434A01975
6 dB Attenuat or Hew ett Packard 8491A 32835

Al'l the equipnent |isted above is calibrated every 12 nonths
by an i ndependent calibration |aboratory or by CCL personal
follow ng outlined calibration procedures.
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Radiated Emissions T e s t

E M GC Chamber

Printer |__| Coemputer
A ntenna
E U T
6dB Pre Spectrum
Attunuator Amp Analyzer

Turntable

Peak Transmt Power

The EUT was directly connected to the spectrum anal yzer via
t he antenna out put port as shown in the bl ock diagram below. The
measurenents were perfornmed with the device tuned to three
different channels, one near the bottom of the spectrum and one
near the top of the spectrum

Testing was performed as per ANSI-C63.4 1992, Methods of
Measur enment of radi o-noi se em ssions from| ow voltage el ectrical
and el ectronic equipnent in the range of 9 kHz to 40 GHz.

The spectrum anal yzer’s resol uti on bandw dth and vi deo
bandw dt h were set as foll ows:

Peak Transmt Power

RBW = 100 kHz
VBW = 300 kHz
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Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ector Hewl ett Packard 8565A 3107A01582
30 dB Attenuat or Hew ett Packard 8498A 1801A05362
Low Loss Cable (1 dB) N A N A N A
Plotter Hew ett Packard 7470A 2210A01469

Al'l the equipnent |isted above is calibrated every 12 nonths
by an i ndependent calibration | aboratory or by CCL personal
follow ng outlined calibration procedures.

Test Configuration Bl ock D agram

30 dB : SPECTRUM
BUT l——— ATTENUATOR ANALYZER

Conduct ed Spurious Em ssions and Occupi ed Bandwi dth

The EUT was directly connected to the spectrum anal yzer via
t he antenna out put port as shown in the bl ock diagram below. The
carrier was nodul ated with a 2500 Hz tone; this produced the
wor st case em ssions. The neasurenents were performed with the
phone at three different power |levels and tuned to three
channel s, one near the bottom of the spectrum and one near the
top of the spectrum

Testing was performed as per ANSI-C63.4 1992, Methods of
Measur enment of radi o-noi se em ssions from| ow voltage el ectrical
and el ectronic equipnent in the range of 9 kHz to 40 GHz.

The spectrum anal yzer’s resol uti on bandw dth and vi deo
bandw dt h were set as foll ows:

Conduct ed Spurious Em ssions

50 kHz above and below the carri er
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RBW = 300 Hz
VBW= 1 kHz

G eater than 50 kHz above and bel ow the carri er

RBW = 30 kHz
VBW = 100 kHz
Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ect or Hewl ett Packard 8565A 3107A01582
30 dB Attenuator Hewl ett Packard 8498A 1801A05362
Tunabl e Notch Filter M crowave Filter 6367-5 1190
Co., Inc.
Low Loss Cable (1 dB) N A N A N A
Pl otter Hewl ett Packard 7470A 2210A01469

Test Configuration Bl ock D agram

REJECT |ON SPECTRUM
EUT o Bor FILTER ANALYZER

Carrier Frequency Stability

The EUT was pl aced inside of a tenperature chanber and
directly connected to the spectrum anal yzer via the antenna
out put port as shown in the bl ock diagram bel ow. The neasurenents
were perfornmed from-30° Cto +60° Cin 10%increnents.

The spectrum anal yzer’s was configured as foll ows:

RBW = 1 kHz
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VBW = 3 kHz
Span = 20 kHz
Sweep = Auto
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Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber
Spectrum Anal yzer Hew ett Packard 8566B 2230A01711
Quasi - Peak Det ector Hewl ett Packard 8565A 3107A01582
30 dB Attenuat or Hew ett Packard 8498A 1801A05362
Low Loss Cable (1 dB) N A N A N A
Tenper at ure Chanber Tenney Tenney Jr. 11184-83
Engi neering, Inc.

Al'l the equi pnent
by an i ndependent calibration | aboratory or
follow ng outlined calibration procedures.

|isted above is calibrated every 12 nonths

Test Configuration Bl ock D agram
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30
ATTEN

dB
UATOF

 —

SJPPLY

Exhibit 6

CVM

ANAL

SPECTRUM

YZER




COVMUNI CATI ON CERTI FI CATI ON LABCRATORY TEST REPORT: 73-6773
FCC I D. OPQMOD- 6413
Page 80 of 123

FCC Section 90.214 Transi ent Frequency Behavi or

The equi pnment was connected as shown in the bl ock bel ow
The transient frequency behavi or was tested using the test
procedures of TIA/EIA-603 and TIA/EI A TSB102. Since the unit
operates on 12.5 kHz channels the signal generator was set to

154.6 WMHz and nodulated with a 1 kHz tone at +12.5 kHz devi ation.

Test Configuration Bl ock D agram 90. 214

Transnmitter Vari abl e Si gna
EUT At t enuat or CGener at or
Power Power
Di vi der Di vi der
Channel C
Modul at i on Modul ati on
Domai n Anal yzer/ Power
Anal yzer Met er | nput
Envel ope :
; Modul at i on
Trigger
Cuggut Qut put

Gsci | | oscope
Ext er nal P Channel 1

Trigger
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