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CERTI FI CATI ON OF ENG NEERI NG REPORT

This report has been prepared by Comrunication Certification
Laboratory to determ ne conpliance of the device described bel ow
with the notification requirenments of FCC Part 15, Subpart C
Section 15.231. This report may be reproduced in full, partial
reproduction may only be made with the witten consent of the
| aboratory. The results in this report apply only to the sanple
t est ed.

- Appl i cant: Mytrex I nc.

- Manuf acturer: Mtrex Inc.

- Brand Nane: RESCUE ALERT
- Model Number: RA3T

- FCC | D: NYSRA3T

On this 6'" day of July 1998, |, 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.

Al t hough NVLAP has recogni zed that the Conmuni cation
Certification Laboratory EMC testing facilities are in good
standi ng, NVLAP does not endorse the product described in this
report.

COMVUNI CATI ON CERTI FI CATI ON LABORATORY

Checked by: Anh T. Wide
Tel ecom Engi neering Director

Tested by: Roger J. Mdgley
EMC Engi neeri ng Manager
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SECTION 1.0 CLI ENT | NFORVATI ON

1.1 dient |Information:

Conpany Nanme: Mtrex Inc.
7050 Uni on Park Avenue
Suite 590
M dval e, UT 84047

Contact Nanme: Richard M Bangerter
Title: Pr esi dent
Depart nent :

TEST REPORT: 73-6557
FCC I D NY5RA3T
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SECTI ON 2. 0 EQUI PMENT UNDER TEST (_EUT)

2.1 ldentification of EUT:

Trade Nane: RESCUE ALERT
Model Name or Nunber: RA3T
Serial Nunber: N A
Options Fitted: N A

Country of Manufacture: U S A

2.2 Description of EUT:

The RA3T transmitter is designed to send a coded
transm ssion to any standard 418 MHz ASK receiver manufactured by
Mytrex, Inc. The RA3T may be worn around the neck or on the wi st
and is activated by pressing the button on the front of the
transmtter. Wien the RA3T is activated, the LED on the front is
i 1lununated to provide an indication of the battery status. A
green LED indicates the battery voltage is above 4.5 volts. Ared
LED i ndicates the battery voltage is below 4.5 volts. Typically
the transmtter wll function another year depending on the
frequency and | ength of use each day.

An automatic tel ephone dialer used in the nedical industry
is a typical application that mght utilize an RA3T transmtter
and an RA3R series receiver . The receiver would be used to
activate the dialer to begin calling for help in response to a
user pressing the Panic button on the RA3T

2.3 Modification | ncorporated/ Speci al Accessories on EUT:

There were no nodifications or special accessories required
to conply with the specification.
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SECTION 3.0 TEST SPECI FI CATI ON, METHODS & PROCEDURES

3.1 Test Specification:

Title: FCC PART 15, Subpart C (47 CFR 15).
Section 15.231

Peri odi c operation in the band 40. 66-40. 70
MHz and above 70 MHz.

Pur pose of Test: The tests were perforned to denonstrate
Initial conpliance.

3.2 Methods & Procedures:

3.2.1 § 15.231

(a) The provision of this section are restricted to periodic
operation within the band 40. 66-40. 70 MHz and above 70 MHz.
Except as chow in paragraph (e) of this section, the intentional
radiator is restricted to the transm ssion of a control signa
such as those used with alarm systens, door openers, renote
switches, etc. Radio control of toys in not permtted.

Conti nuous transm ssions, such as voice or video, and data
transm ssions are not permtted. The prohibition against data
transm ssi ons does not preclude the use of recognition codes.
Those codes are used to identify the sensor that is activated or
to identify the particular conponent as being part of the system
The follow ng conditions shall be met to conply with the
provisions for this periodic operation:

(1) A manually operated transmtter shall enploy a swtch that
will automatically deactivate the transmtter within not nore
than 5 seconds of being rel eased.

(2) Atransmtter activated automatically shall cease
transm ssion within 5 seconds after activation.

(3) Periodic transm ssions at regular predetermned intervals are
not permtted. However, polling or supervision transm ssion to
determ ne systemintegrity of transmtters used in security or
safety applications are allowed if the periodic rate of
transm ssi on does not exceed one transm ssion of not nore than
one second duration per hour for each transmtter.

(4) Intentional radiators which are enployed for radio control
pur poses during energencies involving fire, security, and safety
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of life, when activated to signa

t he pendency of the alarmcondition.

(b)

of em ssion fromintentional
not exceed the foll ow ng:

secti on shal

In addition to the provisions of § 15. 205,
radi ators operated under this

TEST REPORT: 73-6557
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an alarm may operated during

the field strength

Fundanmental frequency | Field strength of Field strength of

(MHz) f undament al Spuri ous em ssions
(mcrovolts/neter) (mcrovolts/neter)

40.66 - 40.70 2,250 225

70 -130 1, 250 125

130 - 174 1,250 to 3,750 ** 125 to 375 **

174 - 260 3, 750 375

260 - 470 3,750 to 12,500 ** 375 to 1,250 **

Above 470 12, 500 1, 250

** Linear interpolations

(1) the above field strength limts are specified at a di stance
of 3 neters. The tighter limts apply at the band edges.

(2)

section shal

I ntentional radiators operating under the provisions of this
denonstrate conpliance with the limts on the field
strength of em ssions, as shown in the above table, based on the
average val ue of the neasured em ssions. As an alternative,
conpliance wwth the limts in the above table may be based on the
use of neasurenent instrunentation with a Cl SPR quasi - peak
detector. The specific nmethod of neasurenent enployed shall be
specified in the application for equi pnent authorization. |If

average em ssion neasurenents are enpl oyed, the provision in §
15. 35 for averaging pulsed emssion and for limting peak

em ssions apply. Further, conpliance with the provisions of §
15. 205 shall be denonstrated using the neasurenment
instrunmentation specified in that section.

(3) The limts on the field strength of the spurious em ssion in
t he above table are based on the fundanental frequency of the
intentional radiator. Spurious em ssion shall be attenuated to
the average (or, alternatively, ClSPR quasi-peak) |limts shown in

this table or to the general limts shown in § 15.209, whichever
limt permts a higher field strength.

(c) The bandwi dth of the em ssion shall be no w der than 0.25% of
the center frequency for devices operating above 70 MHz and bel ow
900 MHz. For devices operating above 900 MHz, the em ssion shal
be no w der than 0.5% of the center frequency. Bandwdth is
determ ned at the points 20 dB down fromthe nodul ated carrier.
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(d) For devices operation within the frequency band 40. 66-40. 70

VHz,

t he bandw dth of the em ssion shal

be confined within the

band edges and the frequency tol erance of the carrier shall be

+0. 01%

tenperature variation of

supply volt age,

Thi s frequency tol erance shal

be mai ntained for a
-20 degrees to +50 degrees C at nor mal
and for a variation on the primary supply voltage

from85%to 115% of the rated supply voltage at a tenperature of

20 degrees C. For

tests shal

(e)

| nt enti onal

i nt enti onal

battery operated equi pment,
be performed using a new battery.

t he equi pnent

radi ators nay operate at a periodic rate
exceedi ng that specified in paragraph (a) of this section and may
be enpl oyed for any type of operation,
prohi bited in paragraph (a) of this section,
radi ator conplies with the provisions of paragraphs

i ncl udi ng operation

provi ded t hat

(b) through (d) of this section except the field strength table
i n paragraph (b) of this section is replaced by the foll ow ng:

Fundanmental frequency | Field strength of Field strength of

(MHz) f undanent al Spurious em ssions
(mcrovolts/neter) (mcrovolts/neter)

40.66 - 40.70 1,00 100

70 -130 500 50

130 - 174 500 to 1,500 ** 50 to 150 **

174 - 260 1, 500 150

260 - 470 1,500 to 5,000 ** 150 to 500 **

Above 470 5, 000 500

** Linear interpolations

In addition,
par agraph shal

devi ces operated under the provisions of this
be provided with a neans for automatically

[imting operation so that the duration of each transm ssion

shal |

bet ween transni ssi ons shal

the transm ssi on but

be at

3.2.2 § 15.207 Conducted Linmts

(a)

shal |
shal |

For an intentional
connected to the public utility (AC) power
frequency vol tage that

not exceed 250 mcrovolts.

l'ine,
i s conducted back onto the AC power
on any frequency or frequencies within the band 450 kHz to 30 MHz
Compliance with the provision

be based on the neasurenent of the radio frequency voltage

not be greater than one second and the silent periods
| east 30 tinmes the duration of
in no case |l ess than 10 seconds.

radi ator which is designed to be

the radio
line




COMVUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-6557
FCC I D NY5RA3T

bet ween each power |ine and ground at the power term nals.

3.2.3 Test Procedure

The |ine conducted and radi ated em ssions testing was
performed according to the procedures in ANSI C63.4 (1992). Line
conducted and radi ated em ssions testing was perforned at CCL' s
anechoi ¢ chanber |ocated at 1940 W Al exander Street in Salt Lake
Cty, Uah. This site has been fully described in a report
submtted to the FCC, and was accepted in a letter dated March 6,
1996 (31040/SIT).

CCL participates in the National Voluntary Laboratory
Accredi tati on Program (NVLAP) and has been accepted under NVLAP
Lab Code: 100272-0, which is effective until Septenber 30, 1998.

For radi ated em ssions testing that is perforned at
di stances closer than the specified distance, an inverse
proportionality factor of 20 dB per decade is used to nornalize
t he neasured data for determ ning conpliance.
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SECTI ON 4. 0 OPERATI ON OF EUT DURI NG TESTI NG

4.1 Operating Environnent:

Power Suppl y: 4.5 VDC
AC Mai ns Frequency: N A
Current Rating: N A

4.2 Operating Modes:

Each node of operation was exercised to produce worst case
em ssions. The worst case em ssions were with the RA3T powered
up in the transmt node.

The RA3T operates on 4.5 VDC supplied via a battery;
therefore, conducted em ssions testing is not required.

4.3 EUT Exerci se Software:

The RA3T used internal firmvare to produce the worst case
em ssi ons.
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SECTION 5.0 SUWMARY OF TEST RESULTS

5.1 FCC PART 15, Subpart C Section 15.231

5.1.1 Summary of Tests:

Section Test Perforned Frequency Range Resul t
(MHz)
15.231 (a) | Periodic Operation 418.0 Conmpl i ed
15.231 (b) | Radi ated Em ssions 30 to 5,000 Conpl i ed
15.231 (c) | Bandwi dth 418.0 Conmpl i ed
15.231 (d) | Frequency Stability 40.66 to 40.70 | Not
Appl i cabl e
15. 231 (e) | Radi ated Em ssions 30 to 5,000 Not
Appl i cabl e
15. 207 Li ne Conduct ed 0.45 to 30 Not
Em ssi ons Appl i cabl e
(Hot Lead to Ground)
15. 207 Li ne Conduct ed 0.45 to 30 Not
Em ssi ons Appl i cabl e
(Neutral Lead to
G ound)
5.2 Result
In the configuration tested, the EUT conplied wth the

requi renents of the specification.
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SECTI ON 6. 0 MEASUREMENTS, EXAM NATI ONS_AND DERI VED RESUTLS

6.1 GCeneral Comments:

This section contains the test results only. Details of the
test methods used and a list of the test equi pnent used during
t he neasurenents can be found in Appendix 1 of this report.

6.2 Test Results:

6.2.1 § 15.231 (a) (1)

Denonstration of Conpliance:

1. The RA3T transmtter incorporates a manual sw tch that
when rel eased ceases transmission wthin 5 seconds.

2. The RA3T transmitter is not automatically activat ed.

3. The RA3T transmitter is not a polling or supervision

transmtter.
RESULT

In the configuration tested, the EUT conplied with the
requi renents of this section.

6.2.2 § 15.231 (b) Radi ated Em ssions
Denonstration of Conpliance:

The RA3T operates at 418 MHz, therefore; the field strength

of the fundanental nust be less than 10,333.3 ¥/ m (80.3 dBmv/ m
at 3 neters and the field strength of the harnonics nust be |ess

than 1,033.3 ¥/ m (30.3 dBnw/ m at 3 neters, unless a spurious
em ssion falls within a restricted band as defined in § 15. 205,
in which case the general limts given in § 15.209 applies (54.0
dBmv/ m at 3 neters.

The RA3T uses a pulsed emssion to transmt therefore the
field strength readi ngs were reduced by an average factor of
-6.4 dB. This was cal cul ated as shown bel ow.
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PULSE DESENSI T1 ZATI ON

Wth the resolution bandwidth set to 100 kHz or 1 MHz, the
RA3T transmtter produces a pul se spectrumon the spectrum
anal yzer. This occurs because the bandw dth of the analyzer is
greater than or equal to the PRF. Because the bandwidth is
greater than or equal to 1/tes, the displayed anplitude is
essentially a peak reading. Therefore, the pul se desensitization
(aP) equals zero. Because the pul se desensitization equals zero,
no correction factor is needed to obtain a peak reading.

AVERAGE FACTOR

The pul se repetition period is greater than 100 nsec;
therefore, the total on tine in a 100 nsec span was used to
cal cul ate the average factor. The pulse train consists of 15
pul ses that are on for a total of 48 nsec; therefore, the total
on tinme in any 100 nsec is 48 nsec.

The average factor for the RA3T transmtter is —6.4 dB.
This factor is derived using the follow ng fornmul a:

Time on in 100 ns = 48.0 nsec

20 1 og Time on in 100 nsec = 20 log 0.48 = -6.4 dB
100 nsec

Shown in Appendix 2 is the pulse train that was used to
conpute this average factor

Measur enent Data Fundanental and Harnmoni ¢ Em ssi ons:

The frequency range from 30 MHz to the tenth harnmonic of the
hi ghest fundanental frequency was investigated to neasure any
radi ated em ssi ons.

A diagram of the test configuration is enclosed in Appendi X
A and a list of reference codes for test equipnment used is
encl osed i n Appendi x 1.
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Radi ated Interference Level Data (Vertical Polarity)
Frequency | Det ect or | Recei ver | Average | Correction Field Limt
M Readi ng | Factor Fact or Strength | dBmV/ m
dBnV dB dB dBnV/ m
418.0 Peak 46. 9 -6.4 25. 4 65. 9 80. 3
836.0 Peak 22.0 -6.4 33.5 49.1 60. 3
1254.0 Aver age 10.8 N A 29.5 40. 3 60. 3
1254.0 Peak 24. 8 N A 29.5 54.3 80. 3
1672.0 Aver age -0.5 N A 31.6 31.1 60. 3
1672.0 Peak 12.2 N A 31.6 43.8 80. 3
2090. 0 Aver age 1.4 N A 34.7 36.1 60. 3
2090.0 Peak 12. 4 N A 34.7 47.1 80. 3
2508. 0 Aver age -1.4 N A 35.9 34.5 60. 3
2508.0 Peak 11.0 N A 35.9 46.9 80. 3
2926.0 Aver age -2.6 * N A 37.1 34.5 60. 3
2926.0 Peak 9.0 * N A 37.1 46. 1 80. 3
3344.0 Aver age -2.7 * N A 39.0 36. 3 60. 3
3344.0 Peak 9.1 * N A 39.0 48. 1 80. 3
3762.0 R | Average -2.5 * N A 40. 7 38.2 54.0
3762.0 R Peak 9.6 * N A 40.7 50. 3 74.0
4180.0 R | Average -2.2 % N A 42. 4 40. 2 54.0
4180.0 R Peak 9.4 * N A 42. 4 51.8 74.0
* No em ssion detected, noise floor reading fromspectrum anal yzer.

R = Em ssion that fall

within the Restricted Bands of Section 15. 205
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Radi ated Interference Level Data (Horizontal Polarity)
Frequency | Det ect or | Recei ver | Average | Correction Field Limt
M Readi ng | Factor Fact or Strength | dBmV/ m
dBnV dB dB dBnV/ m
418.0 Peak 60. 3 -6.4 25. 4 79.3 80. 3
836.0 Peak 28.5 -6.4 33.5 55.6 60. 3
1254.0 Aver age 10.8 N A 29.5 40. 3 60. 3
1254. 0 Peak 24.7 N A 29.5 54. 2 80. 3
1672.0 Aver age -2.5 N A 31.6 29.1 60. 3
1672.0 Peak 13.2 N A 31.6 44.8 80. 3
2090.0 Aver age 1.3 N A 34.7 36.0 60. 3
2090.0 Peak 12. 3 N A 34.7 47.0 80. 3
2508. 0 Aver age 2.4 N A 35.9 38.3 60. 3
2508.0 Peak 14.8 N A 35.9 50. 7 80. 3
2926.0 Aver age -2.6 * N A 37.1 34.5 60. 3
2926.0 Peak 9.0 * N A 37.1 46. 1 80. 3
3344.0 Aver age -2.7 * N A 39.0 36. 3 60. 3
3344.0 Peak 9.1 * N A 39.0 48. 1 80. 3
3762.0 R | Average -2.5 * N A 40. 7 38.2 54.0
3762.0 R Peak 9.6 * N A 40.7 50. 3 74.0
4180.0 R | Average -2.2 % N A 42. 4 40. 2 54.0
4180.0 R Peak 9.4 * N A 42. 4 51.8 74.0
* No em ssion detected, noise floor reading fromspectrum anal yzer.

R = Em ssion that fall

within the Restricted Bands of Section 15. 205
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Sanple Field Strength Cal cul ati on:

The field strength is cal cul ated by adding the Correction
Factor (Antenna Factor + Cable Factor), to the neasured | evel
fromthe receiver. The receiver anplitude reading is conpensated
for any anplifier gain. The basic equation with a sanple
cal culation i s shown bel ow

FS = RA + CF \Were

FS = Field Strength

RA = Recei ver Anplitude Readi ng (Receiver Reading -
Amplifier Gain)

CF = Correction Factor (Antenna Factor + Cable Factor)

Assunme a receiver reading of 42.5 dBpV is obtained fromthe
receiver, an anplifier gain of 26.5 dB and a correction factor of
8.5 dB. The field strength is cal cul ated by subtracting the
anplifier gain and adding the correction factor, giving a field

strength of 24.5 dBnw/ m FS = (42.5 - 26.5) + 8.5 = 24.5 dByw/ m

RESULT

In the configuration tested, the EUT conplied with the
requi renents of this section.

6.2.3 § 15.231 (c) Bandwi dth
Denonstration of Conpliance:

The bandwi dth of the RA3T transmtter was neasured to be
61.3 kHz (see bandwi dth plot in Appendix 2). This is wthin the
requi renent of 1.04 WMHz (0.25% of 315 MHz).
RESULT

In the configuration tested, the EUT conplied with the
requi renents of this section.
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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 range. 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.

Type of Equi pnent Manuf act ur er Model Seria
Nunber Nunber

Anechoi ¢ Chanber CCL N A N A
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Type of Equi pnent Manuf act ur er Model Seria
Nurmber Nurmber
Test Software CCL Radi at ed Re%!i;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
Chanber
Pre-Amplifier Hew ett Packard 8447D 1937A03151
Power - Anpl i fi er Hew ett Packard 8447E 2434A01975
6 dB Attenuator Hewl 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
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APPENDI X 2. SPECTRUM ANALYZER PLOTS:

MKR 7. 488 mseac

Ao REF_126.8 dBLV ATTEN 38 dB 51. 68 dBW
1@ dB/
iihlili i 1 —1 —1 )
MARKHER
7l 4bd uk 1= =
SEEIRER
L
CENTER 418. 228 ©0@ MHxz ' SPAN @ Hz
RES BW 108 kHz VBW 388 kHz SWP 102 msec

Pul se Train Plot (100 nsec)
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/¢7 REF

126. 2 dBwW ATTEN 3@ dB
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MKR A 1. 280 mseac
-@. 28 dB

190 dB/

ARIKER A

L BB2 | mged
D. PO | dB

CENTER 418. 8228 08@@ MH=z

RES BW 180 kHz VBW 308 kH=z

SPAN B8 H=z
SWP 208. 8 msec

Pul se Train Plot (20 nsec)
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: MKR A 61.3 kHz
hu REF 96.8 dBwW ATTEN 1@ dB 2.82 dB

12 dB/

MARKER A /
61. 8B kH=z ﬂ,/
2. B3 dB » -

—

CENTER 418. 808 MH=z - SPAN. 488 kHz
RES BW 1@ kH=z VBW 38 kH=z= SWP 30. 2 msec

Em ssi on Bandw dt h Pl ot



