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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

FORWARD:

I n accordance with the Federal Communicati ons Code of Federal
Regul ati ons, dated October 1, 2003, Part 2 Subpart J,

Par agraphs 2.907, 2.911, 2.913, 2.915, 2.925, 2.926, 2.1031
t hrough 2. 1057, applicabl e paragraphs of Parts 15, and 80(E)

the followng is submtted:

List of Test Equipment

A Hewl ett Packard 8591EM and or 8562A Spectrum Anal yzer was
used as the neasuring device for the emssions testing. The
anal yzer settings used are described in the foll ow ng table.

Refer to the Appendix for a conplete list of Test Equi pnent.

HP 8591EM SPECTRUM ANALYZER SETTI NGS

CONDUCTED EM SSI ONS

RBW AVG BW DETECTOR FUNCTI ON
9 kHz 30 kHz Peak/ Quasi Peak
RADI ATED EM SSI ONS (30 — 1000 MHz):
RBW AVG BW DETECTOR FUNCTI ON
120 kHz 300 kHz Peak/ Quasi Peak

HP 8562A SPECTRUM ANALYZER SETTI NGS

RADI ATED EM SSIONS (1 — 40 GHz):

RBW AVG BW DETECTOR FUNCTI ON
1 MHz 1 Mz Peak/ Aver age
ANTENNA CONDUCTED EM SSI ONS.
RBW AVG BW DETECTOR FUNCTI ON
120 kHz 300 kHz Peak
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

2.1033(c)

Application for Certification

(1) Manufacturer: GARM N | NTERNATI ONAL, | NC.

(2)
(3)

(4)
(5)
(6)

(7)

(8)

(9)

(10)

(11)

(12)

ROCERS LABS,

1200 East 151st Street
d athe, KS 66062
PHONE: (913) 397-8200

FCC I dentification: Mdel GVVR20/ G40 FCC |I.D.: |1 PHO0610

Copy of the installation and operating nmanual :
Refer to exhibit for Draft Instruction Mnual.

Em ssi on Types: 80OMOPON
Frequency Range: 9,400 M1z (typical); 9300-9500 MHz

Qperati ng Power Level: 4000 Watts peak power (GVR40)
Average Power = 1.53 watts
2000 Watts peak power (GVR20)
Average power = 0.725 watts

Max Power all owed as defined in 80.215:
20.0 watts EIRP

Power into final anplifier:

GVR20 (2KW, 320vdc, 20mA

GVR40 (4KW, 350vdc, 30mA

GVR20 = 1.8kWpeak transmtter power
80ns pulse = .331776 Watts average
250ns pul se = .5184 Watts average
700ns pul se . 72576 Watts average

GVR40 = 4kW peak transmtter power
80ns pulse = .73728 Watts average
250ns pul se 1.152 Watts average
700ns pul se 1.6128 Watts average

Tune Up Procedure for Qutput Power:
Refer to Exhibit for Transmtter Al ignnent Procedure.

Crcuit D agrans; description of circuits, frequency
stability, spurious suppression, and power and nodul ation
limting:

Refer to Exhibit for Grcuit D agranms and band pass filter
information. Refer to Exhibit for Theory of Operation.

Phot ograph or drawi ng of the Identification Plate:
Refer to Exhibit for Photograph or Draw ng.

Drawi ngs of Construction and Layout:
Refer to Exhibit for Drawi ngs of Conponents Layout and
Chassi s Draw ngs.
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

(13) Detail Description of Digital Mdulation:
Refer to exhibit for description of nodul ation.

(14) Data required by 2.1046 through 2.1057 is reported in
t hi s docunent.

(15) Application for certification of an external radi o power
anplifier operating under part 97 of this chapter.
This specification is not applicable to this device.

(16) Application for certification of AM broadcast transmtter.
This specification is not applicable to this device.

(17) A single application may be filed for a conposite system
t hat incorporates devices subject to certification under
multiple rule parts; however, the appropriate fee nust
be included for each device.

The device is governed by CFR rule Part 80(E)

2.1046 RF Power Output

Measurements Required:

Measurenents shall be nmade to establish the radio frequency
power delivered by the transmitter into the standard out put
term nation. The power output shall be nonitored and
recorded and no adjustnent shall be made to the transmtter
after the test has begun, except as noted bel ow

| f the power output is adjustable, neasurenents shall be
made for the highest and | owest power |evels.

Test Arrangement:

TRANSM TTER SPECTRUM ANALYZER

The radi o frequency power output was neasured at an open
area test site with the transmtter operating in a test

node. The EUT was separated fromthe receiving systemby a
di stance of ten neters for maxi mum power out put

measurenents. The spectrum anal yzer had an i npedance of

50W to match the inpedance of the standard antenna. A HP
8562A Spectrum Anal yzer was used to neasure the radio
frequency power at a ten neter distance. The data was taken

in dBmV/mand effective isotropic radi ated power was then
cal cul ated as shown in the follow ng Tabl e.
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ROGERS LABS,
4405 West 259" Terrace
Loui sburg, KS 66053

Phone/ Fax:

NVLAP Accredited Laboratory

NVLAP Lab Code:

200087-0

E(v/m = 10~((dbmv/m — 120)/20) and EIRP = (Ed)?/ 30g
Using d = 10 neters and g = 251 (nuneric gain of 24 dB antenna)
Measur ed Ant enna Cal cul ate Cal cul at ed Cal cul ated EIRP
em ssi on Fact or em ssion | evel field strength Watts
dBmV/ m@om| dB/m dBmV/ m@0m vim
111. 83 29.2 141.0 11. 22 1.67
108. 33 29.2 137.5 7.52 0.75

The average power output was al so cal cul ated using the pul se
wi dt h and pul se repetition frequency which define the duty

cycl e.
P(ave) = Po x duty factor
Duty factor = Pu
Exanpl e:
P(ave) =
P(ave) =

GVR40 out put power

3800 watts x 8.0E-8
0. 7004 watts

se wwdth (PW x Pulse repetition (PRF)

(PW x 2304 (PRF)

P(ave) Watts P(peak) PW PRF
0.7004 3.80E+03 8.00E-08 2304
1.0944 3.80E+03 2.50E-07 1152
1.5322 3.80E+03 7.00E-07 576

GVR20 out put power

P(ave) Watts P(peak) PW PRF
0.3318 1.80E+03 8.00E-08 2304
0.5184 1.80E+03 2.50E-07 1152
0.7258 1.80E+03 7.00E-07 576

Dat a was taken per

of Part 80.

applicable Parts of 80 are net.

t he specifications.

I NC.

(913) 837-3214 Test to:

Garmin International, Inc
MODEL: GVR20 / GVR40 Marine Radar Equi pnent

Test #:040428

FCC | D#:
FCC Parts 2, 15,

and 80

Par agraph 2.1046(a) and applicable parts
The specifications of Paragraph 2.1046(a) and
There are no deviations to

I PH-00729 SN:. #6
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

ATTEN 30dB MKR 1411 .83dB
AL 427 .0dBV 40dB/ S.4157GHz

MKR

9.4157 |GH=

114|. 83 [dB W\ /\
D

CENTER 9.4000GH= SPAN 200 .0MH=
*HRBW 4. 0MH= vBW 1 .O0OMH=z= SWP 50ms

Pl ot of anal yzer screen show ng power output at 10 neters di stance

ATTEN 30dB MKR 94.87dB 1V
RL 127 .0dB Vv 10d8./ 9.4157GHz=

MKR

9.4u57 |GH=

94.67 dBVv
= il

AN

CENTER 9.4000GH=z SPAN 200 . 0MH=Z
xHRBW 414 .0MH= VBW 4.0MH= SWPFP 50ms

Pl ot of anal yzer screen show ng power output at 10 neters di stance
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

2.1047 Modulation Characteristics

Measurements Required:

A curve or equival ent data, which shows that the equi pmrent will
meet the nodul ation requirenents of the rules, under which the
equi pment is to be licensed, shall be submtted.

Test Arrangement:

The EUT transmts no nessage and uses no nodul ati on.
Therefore, no curves are suppli ed.

Results:

The EUT transmts no nessage and uses no nodul ati on.
Therefore, no curves are supplied. The specifications of
Par agraph 2.1047 and applicable parts of 80 are net.

2.1049 Occupied Bandwidth

Measurements Required:

The occupi ed bandwi dth, that is the frequency bandw dth such
that below its | ower and above its upper frequency limts, the
mean powers radiated are equal to 0.5 percent of the total
mean power radiated by a gi ven em ssion.

Results:

fo (Miz) O B. (M)
9415. 0 80. 0

A spectrum anal yzer was used to observe the radi o frequency
spectrumwi th the transmtter operating in a normal node.
The power ratio in dB representing the 20 dB bandw dt h was
recorded fromthe spectrum anal yzer. Data for the occupied
bandw dt h was taken by RF Metrics Corporation; refer to
nmeasur enent report for references.

ROGERS LABS, | NC. Garmin International, I|nc.
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

2.1051 Spurious Emissions at Antenna Terminals

Measurements Required:

The radi o frequency voltage or power generated within the
equi pnent and appearing on a spurious frequency shall be
checked at the equi pnment output term nals when properly

| oaded with a suitable artificial antenna.

Test Arrangement:

TRANSM TTER SPECTRUM
ANALYZER

Results:

The EUT has no provision to connect directly to the out put
of the transmtter. Therefore, conpliance to the
specifications are shown in other data presented with this
report.

2.1053 Field Strength of Spurious Radiation

Measurements Required:

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

Test Arrangement:

TRANSM TTER ANTENNA SPECTRUM ANALYZER

The transmtter was placed on a platformat a distance of 10
meters fromthe FSM antenna. Wth the EUT radiating into
the standard attached antenna, the receiving antenna was

rai sed and |l owered to obtain the maxi num readi ng of spurious
radi ati on fromthe EUT on the spectrum anal yzer. The

pl atform was rotated though 360 degrees to | ocate the
position registering the highest anplitude of em ssion. The
frequency spectrumwas then searched for spurious em ssions
generated fromthe transmtter. The anplitude of each
Spurious em ssion was nmaxi m zed by raising and | owering the
FSM antenna, and rotating the EUT before final data was
recorded. Data was taken by RF netrics Corporation.

ROGERS LABS, | NC. Garmin International, I|nc.
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

Results:

The EUT was connected to the standard antenna and set to
transmt at the desired frequency. Testing was perfornmed at
RF Metrics Corporation; refer to neasurenent report for
spurious em ssion data. Al other neasured spurious

em ssions where 20 db or nore below the specified limt.
Speci fications of Paragraph 2.1053, 2.1057, applicable
paragraphs of part 80 are nmet. There are no deviations to

t he specifications.

2.1055 Frequency Stability

Measurements Required:

The frequency stability shall be nmeasured with variations of

anbi ent tenperature from-30° to +50° centi grade.
Measurenents shall be nade at the extrenmes of the

tenperature range and at intervals of not nore than 10°
centigrade through the range. A period of tinme sufficient
to stabilize all of the conponents of the oscillator circuit
at each tenperature level shall be allowed prior to
frequency neasurenent. |In addition to tenperature stability
the frequency stability shall be nmeasured with variation of
primry supply voltage as foll ows:

(1) Vary primary supply voltage from85 to 115 percent of
the nom nal value for other than hand carried battery
equi pnent .

(2) For hand carried, batteries powered equi pnent, reduce
primary supply voltage to the battery operating end
poi nt which shall be specified by the manufacturer.

(3) The supply voltage shall be neasured at the input to
the cable normally provided with the equi pnment, or at
the power supply termnals if cables are not normally
provi ded.

Results:

The tenperature stability of the unit is determ ned by the
Magnetron. Data for the tenperature stability is presented
in attachnments submtted with this report.

Speci fications of Paragraphs 2.1055 and applicable
par agr aphs of part 80 are net. There are no deviations to
t he specifications.
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

APPENDIX

Model : GVR20 / GVR40

1. Test Equi pnent List.
2. Rogers Qualifications.

3. FCC Site Approval Letter.
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

TEST EQUI PMENT LI ST FOR ROGERS LABS, | NC.

The test equipnent used is maintained in calibration and
good operating condition. Use of this calibrated equi pnent
ensures neasurenments are traceable to national standards.

Li st of Test Equi pnent: Cal i brati on Date:

Scope: Tektronix 2230 2/ 04
Wattnmeter: Bird 43 with Load Bird 8085 2/ 04
Power Supplies: Sorensen SR 20-25 SRL 40-25, DCR 150, DCR 140 2/ 04
H V Power Supply: Fluke Mdel: 408B (SN 573) 2/ 04
R F. Generator: HP 606A 2/ 04
R F. Generator: HP 8614A 2/ 04
R F. Generator: HP 8640B 2/ 04
Spectrum Anal yzer: HP 8562A, 2/ 04

M xers: 11517A, 11970A, 11970K, 11970U, 11970V, 11970W
HP Adapters: 11518, 11519, 11520

Spectrum Anal yzer: HP 8591 EM 5/ 03
Frequency Counter: Leader LDC 825 2/ 04
Antenna: EMCO Bi conil og Model : 3143 5/ 03
Antenna: EMCO Log Periodic Mdel: 3147 10/ 03
Ant enna: Antenna Research Biconical ©Mdel: BCD 235 10/ 03
Antenna: EMCO Di pol e Set 3121C 2/ 04
Antenna: C. D. B-101 2/ 04
Ant enna: Sol ar 9229-1 & 9230-1 2/ 04
Ant enna: EMCO 6509 2/ 04
Audi o Gscillator: H P. 201CD 2/ 04
R F. Power Anp 65W Model: 470-A-1010 2/ 04
R F. Power Anp 50W ML85- 10-501 2/ 04
R F. PreAnp CPPA-102 2/ 04
LI SN 50 pHy/50 ohm 0.1 pf 10/ 03
LI SN Conpl i ance Eng. 240/ 20 2/ 04
Peavey Power Anp Model: | PS 801 2/ 04
Power Anp AR Mddel : 10W 1010M/ 2/ 04
Power Anp EIN Model: A301 2/ 04
ELGAR Model : 1751 2/ 04
ELGAR Model : TG 704A- 3D 2/ 04
ESD Test Set 2010i 2/ 04
Fast Transi ent Burst Generator Model: EFT/B-101 2/ 04
Current Probe: Singer CP-105 2/ 04
Current Probe: Solar 9108-1N 2/ 04
Field Intensity Meter: EFM 018 2/ 04
KEYTEK Ecat Surge Generator 2/ 04

Shi el ded Room5 Mx 3 Mx 3.0 M (101 dB Integrity)
2/ 27/ 2004
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

QUALIFICATIONS
O

SCOT D. ROGERS, ENGINEER

ROGERS LABS, | NC

M. Rogers has approximately 16 years experience in the field of
el ectronics. Six years working in the automated controls industry
and 6 years working with the design, devel opnent and testing of
radi o comuni cati ons and el ectronic equi pnent.

PCSI TI ONS HELD:

Systens Engi neer: AIC Controls Mg. Co., Inc.
6 Years

El ectrical Engi neer: Rogers Consul ting Labs, Inc.
5 Years

El ectrical Engi neer: Rogers Labs, Inc.
Current

EDUCATI ONAL BACKGROUND:

1) Bachel or of Science Degree in Eectrical Engineering
from Kansas State University.

2) Bachel or of Science Degree in Business Adm nistration
Kansas State University.

3) Sever al Specialized Training courses and semnars
pertaining to Mcroprocessors and Sof tware progranmm ng.

St DRosers

Scot D. Rogers

April 28, 2004

Dat e
}/ 08/ 2003
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

FEDERAL COMMUNICATIONS COMMISSION

Laboratory Division
7435 Cakland Mills Road
Columbia, MD 21046
August 15, 2003
Registration Number: 90910

Rogers Labs, Inc.
4405 West 259th Terrace
Lonisburg, KS 66053
Attention: Scot Rogers
Re: Measurement facility located at Louisburg

3 & 10 meter site
Date of Renewal: August 15, 2003

Dear Sir or Madam:

Your request for renewal of the registration of the subject measurement facility has been received. The information
submitted has been placed in your file and the registration has been renewed. The name of your organization will
remain on the list of facilities whose measurement data will be accepted in conjunction with applications for
Certification under Parts 15 or 18 of the Cornmission's Rules. Please note that the file must be updated for any
changes made to the facility and the registration must be renewed at least every three years.

Measuzemnent facilitics that have indicated that they are available to the public to perform measurement services on a
fee basis may be found on the FCC website www.fce.gov under E-Filing, OET Equipment Authorization Electronic

Filing, Test Firms.
Ms. Fhyllis

arrish
Information Technician
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