ROGERS LABS, INC.

R 3 L 4405 West 259" Terrace
Louisburg, KS 66053
Phone / Fax (913) 837-3214

TEST REPORT
For

APPLICATION of CERTIFICATION

For

KUSTOM SI GNALS, | NC
9325 Pfl umm
Lenexa, KS 66215-3347

John Kusek,
Pr esi dent

MCDEL: DRU
Traffic Mnitor
Frequency 24.125 GHz
FCC ID. | VQDRU

Test Date: January 26, 2000

Certification Date: January 26, 2000

Certifyi ng Engi neer: Seot DRegensy
Scot D. Rogers
ROGERS LABS, | NC.
4405 West 259'" Terrace
Loui sburg, KS 66053
Phone: (913) 837-3214
FAX: (913) 837-3214

This report shall not be reproduced except in full, without the written approval of the laboratory. This report must not be used by the
client to claim product endorsement by NVLAP or any agency of the U.S. Government.



NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

TABLE OF CONTENTS

FORW A R DD ...ttt e e e e e et e et e e et e et e e e e et e et e eanaeanaeannaes 3
1) APPLICABLE STANDARDS & TEST PROCEDURES ........cccoooviiiiiiceeieeceee 3
2250 02T o ) RS Application for Certification
4
2) EQUIPMENT TESTED....cciiiiiiiiiie e e e e e e e eaaaaas 5
3) EQUIPMENT FUNCTION AND TESTING PROCEDURES...........cciiiiierieeeeee, 5
4) EQUIPMENT AND CABLE CONFIGURATIONS.......ccotiiii e 6
Conducted EMISSION TESE PrOCEAUN ©.......ouiuiiiiiieirie ettt sttt 6
Radiated EMission TESE ProCEAULN ..ottt sttt st bbbt e e e seasbeneesae s 6
5) LIST OF TEST EQUIPMENT ...ttt e e e e e e eaaaes 7
6) UNITS OF MEASUREMENTS ... oot e e e e e 8
7) TEST SITE LOCATIONS ...ttt e e e e e e e e e e e eene 8
8) SUBPART B — UNINTENTIONAL RADIATORS ..o 8
L0007 [FTox (=0 Il 11V PSSP 8
Lz 0 = 1= [ TP 11
Data: Conducted (7 HigheSt EMISSIONS): .....couiiieiiieiieriesiestesie et eie sttt sae s e e e e sbesbesaesbe e ssee e ensesaeseeseeene 15
Data: EUT and System Radiated Emissions (9 HIGheSt) :© ....co.eoueiiiiieiieseeeer e 16
Data: Support Equipment Radiated Emissions (6 HIGhESE) : ...o.eoiiiiieee e 16
Summary of Results for CondUCIEd EMISSIONS: .....cc.oiirieririeiiireeie et sie e st be b sae e e aeseesaesee e 16
Summary of Results for Radiated EMISSIONS: ........cccuiiiriiriieiereeee et st sbe e e e see b sbe e 17
Statement Of MOTIfiCALTIONS: .......coiiie ettt a e e e st e b s besbe s e e e e seesbesbenaeas 17
9) SUBPART C - INTENTIONAL RADIATORS ... 17
15.203 ANtENNA REQUITEMENTS ...c.veieeceieceesie ettt e ettt e e e e teste s tesseese e e ensesaestessesseeseeneenaeseensenreses 17
Restricted Bands of Operation Per 15.205.........coiiiiie ettt e e e aesne e 17
[ - 0 0 TSP 18
15.209 Radiated Emissions Limits; General REQUITEMENES........ccccvvievirireneceereese e 19
o = = I = TSP 19
D= 0 TSP 20
Summary of Results for Radiated EMISSIONS: .......ccoerireieresireeeesees e se e ste s ssee e esaeseeste e ssesseeeesseseessessessens 20
15.245 Operation in the Band 24.00-24.25 GHZ ..ot e 21
Radiated Emissions of Intentional RAIGLON: .............coiiiiiiiiieieee et 26
Statement Of MOTIfiCALTIONS .......coueieee e bbb se e st e b b sbe e e e neeseesbesbenaeas 27
ROGERS LABS, | NC. Kust om Signal s, I nc. .
4405 W 259t h Terrace MODEL: DRU Traffic Monitor
Loui sburg, KS 66053 Test #: 000126 FCCl D#: | VQDRU

Phone/ Fax: (913) 837-3214 Test to: FCC Parts 2 and 15c Pang%UZ of 38
CERTI FI CATI ON\ KUST 15245 03/ 07/ 2000



NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

FORWARD:

The followng is submtted for consideration in obtaining a G ant
of Certification for |ow power intentional radiators operated
under CFR 47, paragraph 15.245.

Name of Applicant:

KUSTOM SI GNALS, | NC.

9325 Pfl unm

Lenexa, KS 66215-3347

Model :  DRU Traffic Monitor

FCC1.D.: | VQDRU

Frequency Range: 24.000 GHz to 24.250 GHz

Operating Power: 250 nW/m @3 Meters (107.9 dBmiV/ m @3 neters)

1) Applicable Standards & Test Procedures

a) I n accordance with the Federal Comrunications Code of
Federal Regul ations, dated Cctober 1, 1998, Part 2,
Subpart J, Paragraphs 2.907, 2.911, 2.913, 2.925, 2.926,
2.1031 through 2.1057, Part 15C Paragraph 15.245, and FCC
Docunent FCC98-58 the following is submtted:

b) Test procedures used are the established Met hods of
Measur enent of Radi o- Noi se Emi ssions as described in the

ANS| 63. 4-1992 Docunent .

ROCGERS LABS, | NC. Kust om Si gnal s, I nc.
4405 W 259th Terrace MODEL: DRU Traffic Monitor
Loui shurg, KS 66053 Test #: 000126 FCCI D#: | VQDRU

Phone/ Fax: (913) 837-3214 Test to: FCC Parts 2 and 15c

CERTI FI CATI O\ KES?O%D%JI?’ZASOJCH O%?OOO



NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

2.1033(b)  Application for Certification
(1) WManufacturer:
KUSTOM Sl GNALS, | NC,
9325 Pfl umm
Lenexa, KS 66215-3347

(2) Identification: Model: DRU
FCCI.D.: | VQDRU

(3) Instruction Book
Refer to Exhibit for Instruction Manual.

(4) Description of Grcuit Functions:
Refer to Exhibit for Crcuit Description

(5) Block D agramw th Frequencies:
Refer to Exhibit for Bl ock D agram

(6) Report of Measurenents:
Follows in this Report.

(7) Photos: Construction, Conponent Placenent, etc.:
Refer to Appendi x of this report for Photographs of
equi pnent .

(8) Brief description of peripheral equipnent used with
EUT.
The EUT has provision to interface with any device, which
uses the RS232 comuni cations protocol. The support
equi pnent used for testing was a Sharp | aptop conputer

and a Panasonic printer. The comunications cable for
the EUT was supplied by the manufacturer

(9) Transition Provisions of 15.37 are not being requested.

(10) Direct Sequence Spread Spectrum
Not Appli cabl e.

(11) Not Applicable. The EUT is not a Scanni ng Recei ver.
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2) Equipment Tested
EQUI PMENT MODEL/ PART# FCC |.D.
EUT DRU | VQDRU
CPU Sharp PC9000 FKG PC9000
Printer KX- P1092 ACJ 96NKX- P1092

3) Equipment Function and Testing Procedures
The EUT is a 24.150 GHz radio transmtter used to nonitor
autonotive traffic as a field disturbance sensor. The EUT
was designed for use where vehicle speed is an issue. The
unit uses the 24.150 GHz transmtter to neasure vehicle
speed and relay the information to a nonitor via a RS232
communi cations line. The unit is designed to interface to
any device utilizing the RS232 communi cati ons protocol. The
EUT is operated froma 12-volt battery and has no provision
for connection to the utility power system A |laptop
conputer was used to comunicate with the EUT over the RS232
cable. Since the EUT is battery operated, |ine conducted
em ssions testing was perfornmed on the |aptop conputer. A
printer was al so connected to the | aptop through a standard
paral l el printer cable.
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4)

Equipment and Cable Configurations

Conducted Emission Test Procedure

The test setup, including the EUT, was arranged in a typical
equi pnrent configuration and placed on a 1 x 1.5-neter wooden
bench, 0.8 neters high located in a screen room Since the
EUT is battery operated, |ine conducted em ssions testing was
performed on the | aptop conputer which was connected to the
EUT t hrough the manufacturer supplied cable. The power |ines
of the systemwere isolated fromthe power source using a
standard LISN with a 50-uHy choke. EM was coupled to the
spectrum anal yzer through a 0.1 pF capacitor internal to the
LISN. The LI SN was positioned on the floor beneath the
wooden bench supporting the EUT. The power |ines and cabl es

were draped over the back edge of the table.

Radiated Emission Test Procedure

The EUT was placed on a rotatable 1 x 1.5-nmeter wooden
platform 0.8 neters above the ground plane at a di stance of
3 neters fromthe FSM antenna. EM energy was nmaxi m zed by
equi pnent pl acenent, raising and | owering the FSM ant enna,
changi ng the antenna pol ari zation, and by rotating the
turntable. Each em ssion was nmaxi m zed before data was
taken using a spectrum analyzer. Refer to photos in

Appendi x for EUT pl acenent.
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5) List of Test Equipment
A Hewl ett Packard 8591EM Spectrum Anal yzer was used as the
measuring device for the em ssions testing of frequencies
below 1 G&z. A Hewl ett Packard 8562A Spectrum Anal yzer was
used as the neasuring device for testing the em ssions at
frequenci es above 1 GHz. The anal yzer settings used are
described in the following table. Refer to Appendix for a
complete list of Test Equipnent.
HP 8591 EM 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:
RBW AVG BW DETECTOR FUNCTI ON
120 kHz 300 kHz Peak / Quasi Peak
HP 8562A ANALYZER SETTI NGS
RBW VI DEO BW DETECTOR FUNCTI ON
100 kHz 100 kHz PEAK
1 Mz 1 Mz Peak / Average
EQU PMENT  MFG MODEL CAL. DATES DUE
LI SN Conp. Design 1762 9/ 99 9/ 00
Ant enna ARA BCD- 235- B 9/ 99 9/ 00
Ant enna EMCO 3147 9/ 99 9/ 00
Ant enna EMCO 3143 4/ 99 4/ 00
Anal yzer HP 8591EM 7/ 99 7/ 00
ROCGERS LABS, | NC. Kust om Si gnal s, I nc. .
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6) Units of Measurements

Conducted EM: Data is in dBuV; dB referenced to one

m crovol t.

Radiated EM: Data is in dBuV/m dB/ mreferenced to one

m crovolt per neter.

7)  Test Site Locations

Conducted EM: The AC powerline conducted em ssions tests
were performed in a shielded screen room | ocated at Rogers
Labs, Inc., 4405 W 259'" Terrace, Louisburg, KS

Radi ated EM: The radi ated em ssions tests were perforned
at Rogers Labs, Inc. 3 neters Open Area Test Site (QATS)
Site Approval: Refer to Appendix for FCC Site Approval

Letter, Reference 31040/ SIT 1300F2, Dated February 6, 1998.

8) SUBPART B — Unintentional Radiators

Conducted EM|

The EUT was arranged in a typical equipnment configuration and
placed on a 1 x 1.5-nmeter wooden bench 80 cm above the
conducting ground plane, floor of a screen room The bench
was positioned 40 cmaway fromthe wall of the screen room
The LI SN was positioned on the floor of the screen room 80-cm
fromthe rear of the EUT. The power cord of the | aptop was
connected to the LISN. A second LISN was al so positioned on

the floor of the screen roomand used to power the auxiliary
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equi pnent. EM was coupled to the spectrum anal yzer through
a 0.1 puF capacitor, internal to the LISN. Power |ine
conducted em ssions testing was carried out individually for
each current carrying conductor of the |aptop conmputer. The
excess length of | ead between the system and the LI SN
receptacle was folded back and forth to forma bundl e not
exceeding 40 cmin length. The screen room conducting ground
pl ane, anal yzer and LI SN were bonded together to the
protective earth ground. Prelimnary testing was perforned to
identify the frequencies of the em ssions, which had the

hi ghest anplitudes. The cables were repositioned to obtain
maxi mum anpl i tude of neasured EM |evel. Once the worst case
configuration was identified, plots were nade of the EM from
0.15 MHz to 30 Mz then the data was recorded w th maxi mum
conducted em ssions levels. Refer to figures 1 and 2 for

pl ots of conducted em ssions for the | aptop conputer
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MARKER ACTV DET: PEAK

220 kHz MEAS DET: PEAK GP

46.53 dBWY MKR 228 kHz
46.53 dBW

REF OFFST 6.4 dB
LOG REF 75.¢ dBw

dB/
ATN |
10 dB 5

o

VA SB
SC FC
CORR

START 158 kHz STOP 3¢.0¢ MHz
#IF BW 8.0 kHz AVG BW 38 kHz SWP 1.11 sec

Figure 1 Line conducted em ssions L1

MARKER ACTV DET: PEAK

220 kHz MEAS DET: PEAK QP

47 .85 dBw MKR 228 kHz
47 .95 dBw

REF OFFST 6.4 dB
LOG REF 75.0 dBnV
19 '
dB/
ATN - ) ' T
19 dB

i |

—- L

| [

VA SBf—t wkw | &QWVWE “ g | |

rl T
SC FC WMM$“”W”“WMWW“M“VVWv

CORR

START 15¢ kHz STOP 3¢.00 MHz
#IF BW 9.0 kHz AVG BW 38 ktiz SWP 1.11 sec

Figure 2 Line conducted em ssions L2

ROCGERS LABS, | NC. Kust om Si gnal s, I nc.
4405 W 259th Terrace MODEL: DRU Traffic Monitor
Loui shurg, KS 66053 Test #: 000126 FCCI D#: | VQDRU

Phone/ Fax: (913) 837-3214 Test to: FCC Parts 2 and 15c Page 10 of 38

CERTI FI CATI O\ KUST 15245 03/ 07/ 2000



NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

Radiated EMI

The EUT was arranged in a typical equipnment configuration and
operated in a standard node. Prelimnary testing was
perfornmed in a screen roomw th the EUT positioned 1 neter
fromthe FSM Radi ated em ssions neasurenents were perforned
to identify the frequencies, which produced the hi ghest
emssions. Plots were nmade of the frequency spectrum from 30
Mtz to 1000 Mz for the prelimnary testing. Refer to
figures 3 through 8 for plots of the frequency spectrum
produced by the EUT, EUT and support equi pnent, and support
equi pnrent. The EUT and cabl e | ocations were noted and
reconfigured at the open area test site. The highest

radi ated em ssion was then re-maxi mzed at this |ocation
before final radiated em ssions neasurenents were perforned.
Final data was taken with the EUT | ocated at the OATS at a

di stance of 3 neters between the EUT and the receiving
antenna. The frequency spectrumfrom 30 MHz to 1000 MHz was
searched for radiated em ssions. Measured em ssion |evels
were maxi m zed by EUT placenent on the table, changing cable
| ocation, rotating the turntable through 360 degrees, varying
t he antenna hei ght between 1 and 4 neters above the ground

pl ane and changi ng antenna position between horizontal and
vertical polarization. Antennas used were Broadband

Bi conical from30 to 200 MHz, Log Periodic from200 MHz to 5

ROCGERS LABS, | NC. Kust om Si gnal s, I nc.
4405 W 259th Terrace MODEL: DRU Traffic Monitor
Loui shurg, KS 66053 Test #: 000126 FCCI D#: | VQDRU

Phone/ Fax: (913) 837-3214 Test to: FCC Parts 2 and 15c Page 11 of 38

CERTI FI CATI O\ KUST 15245 03/ 07/ 2000



@3m =63.9 + 8.9 - 35

= 37.8
MARKER ACTV DET: PEAK
200.5 MHz MEAS DET: PEAK GP
43.75 dBW MKR 208.5 MHz
43.75 dBW
LOG REF 80.¢ dBw/
10
dB/
#ATN -
g dB H
&
MA SB et .
sc e e L b vl
CORRA o i
E
|
START 3¢.0 MHz STOP 23¢.8 MHz
#IF BW 120 kHz AVG BW 308 kHz SWP 41.7 msec

Figure 3 Radi ated Em ssions taken in screen room (EUT only).
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MARKER ACTV DET: PEAK

243 MHz MEAS DET: PEAK QP

43.62 dBW MKR 243 MHz
43.62 dBwY

LOG REF B0.d dBuV
18 ]
dB/
#ATN
g dB .

o

s sabddit] ]
SC FC wwaMdjing " s Lasid NS

CORR o AT

| | _
START 280 MHz STOP 1.20@ GHz
#IF BW 120 kHz AVG BW 30¢ kHz SWP 2g8 msec

Figure 4 Radi ated Em ssions taken in screen room (EUT only).

MARKER ACTV DET:. PEAK

149 .5 MHz MEAS DET: PEAK GP

44 .82 dBY MKR 14@.5 MHz
44 .82 dBW

LOG REF B¢.g dBw
10

dB/
#ATN
g dB

gé ?E Uf $WAMVJ %M |l MWAJNMJ

CORA h
START 38.0 MHz STOP 23¢.0 MHz
#IF BW 120 kHz AVG BW 300 kHz SWP 41.7 msec

Figure 5 Radi ated Em ssions taken in screen room (EUT and support equi pnent).
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MARKER ACTV DET: PEAK

243 MHz MEAS DET: PEAK @GP

43.32 dBvY MKR 243 MHz
43 .32 dBwW

LOG REF B8¢.8 dBwW

10 ;
dB/
#ATN
g dB

MA SB

SC FC M‘Iﬁ “ VRN I S "
CORH T W Wy Y g Al A |

»
¢

2
4

START 208 MH=z STOP 1.20@¢ GHz
#IF BW 120 kHz AVG BW 3g00 kHz SWP 288 msec
Figure 6 Radiated Em ssions taken in screen room (EUT and support equi pnent).
MARKER ACTY DET: PEAK
14¢ .5 MHz MEAS DET: PEAK @R
49 .¢6 dBv MKR 14@.5 MHz
40 .06 dBWw

LOG REF 8.9 dBwW

10
dB/
#ATN
g dB
O
AL AR I T
e s Mot T L
A

SC FC Vﬂ Nﬂj,& ¥)
CORR v
START 30@.0 MHz STOP 23¢.¢ MHz

#IF BW 120 kHz AVG BW 3@8 kHz SWP 41.7 msec

Figure 7 Radi ated Em ssions taken in screen room (Support Equi pnent only).
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MARKER ACTV DET: PEAK

303 MHz MEAS DET: PEAK QP

33.3¢ dBWV MKR 303 MHz
33.3¢ dBw

LOG REF B8@.¢ dBWY
1g
dB/
#ATN
g dB

MA SB o

SC FC
COF{F] I.Auw .Av_'__.‘_h P o A AR D,

START 204 MHz STOP 1.20¢ GHz
#IF BW 120 kHz AVG BW 3¢9 kHz SWP 2¢8 msec

Fi gure 8 Radi ated Em ssions taken in screen room (Support Equi pnent only).

Data: Conducted (7 Highest Emissions):

Fr equency L1 Peak Level L2 Peak Level FCC Quasi - peak
In Mz In dBuv In dBuv Limt in dBuVv

0. 22 46. 5 47. 9 N A

0. 45 37.0 36.7 48. 0

0.9 42. 1 42. 2 48. 0

1.6 41.8 41.0 48. 0

6.0 40. 4 42. 2 48. 0

6.5 38.2 43. 4 48. 0

6.6 39.0 42. 6 48. 0

O her em ssions present had anplitudes at |east 10 dB below the limt.
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Data: EUT and System Radiated Emissions (9 Highest) :

Fr equency FSM Hor . FSM Vert . Ant . Anp. Conp. Hor. Conp. Vert. FCC
We | uasi Peak | Quasi Peak | (o8 | (aB | (P ©| (PR @ Ggly
80.0 63.9 55.3 8.9 35 37.8 29.2 40.0

117. 2 69.5 57.8 7.6 35 42. 1 30.4 43. 5
120.0 60.5 67.1 7.9 35 33. 4 40.0 43. 5
140.0 64.0 67.1 10.5 35 39.5 42. 6 43. 5
160. 0 64.1 62. 2 9.7 35 38.8 36.9 43. 5
180.0 60.1 59.0 9.6 35 34. 7 33.6 43. 5
220.0 51.0 53.6 11.1 35 27.1 29.7 46. 0
250.0 55.3 51.4 12.1 35 32. 4 28.5 46. 0
260. 0 63. 2 52. 4 13.2 35 41. 4 30.6 46. 0

O her enissions present had anplitudes at |least 10 dB below the limt

Data: Support Equipment Radiated Emissions (6 Highest) :

Fr equency FSM Hor . FSM Vert . Ant . Anp. Conp. Hor. Conp. Vert. FCC
we | uasi peak | Quasipeak | (o8 | (ap | ("D ©| (PR0 @ gy

63. 3 54.2 61.1 6.7 35 25.9 32.8 40. 0

68. 4 49. 5 59.4 6.7 35 21.2 31.1 40. 0
132.8 44. 1 56.9 8.9 35 18.0 30.8 43. 5
155.5 44. 2 63.0 10.7 35 19.9 38.7 43. 5
159.6 42. 8 60.9 10. 7 35 18.5 36.6 43. 5
163. 7 53. 8 63. 4 9.7 35 28.5 38.1 43. 5
Q her enissions present had anplitudes at least 10 dB below the limt.

Summary of Resultsfor Conducted Emissions:

The conducted em ssions for the EUT neet the requirenents

for

dB m nimum margin below the limt.

present with anplitudes at

ROGERS LABS, | NC.

4405 W 259t h Terrace

Loui shurg, KS 66053 Test
Phone/ Fax: (913) 837-3214 Test to:

FCC Part 15B CLASS B Digital

Kust om Si gnal s, I nc. .

#: 000126

Devi ces.

O her emnm ssions were

MODEL: DRU Traffic Monitor
FCCl D#:
FCC Parts 2 and 15c

| VQDRU

| east 10.0 dB below the limt.
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Summary of Resultsfor Radiated Emissions:

The radi ated em ssions for the EUT neet the requirenents for
FCC Part 15B CLASS B Digital Devices. The EUT had a 0.9 dB
mninmummrgin belowthe [imt. Qher emssions were present

with anplitudes at |east 10 dB below the limt.

Statement of M odifications:

No nodifications to the EUT were required for the unit to
meet the FCC Part 15B CLASS B em ssions standards. There were

no deviations to the specifications.

9) Subpart C - Intentional Radiators
As per CFR Part 15, Subpart C. The following information is
subm tted:
15.203 Antenna Requirements
The unit is produced with a permanently attached antenna.
The antenna is not replaceable or user serviceable. The
requi renents of 15.203 are net; there are no deviations or
exceptions to the specification.
Restricted Bands of Operation Per 15.205
Spurious emssions falling in the restricted frequency bands
of operation were neasured at the QATS. The EUT utili zes
frequency, determning circuitry, which generates harnonics
falling in the restricted bands. Em ssions were checked at
the OATS, using appropriate antennas or pyram dal horns,
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anplification stages, and a spectrum anal yzer. No ot her
significant em ssion was observed which fell into the
restricted bands of operation.

Data 15.205:
Radi at ed Em ssions In Restricted Bands:
Em ssi on FSM FSM Ant . Anp. RFS Hor z. RFS Vert. Limt
Frequency Hor z. Vert. Fact or Gg' n @ 3m @ 3m @ 3m
(), (dBuv) | (dBuv) | (dB) (dB) | (gBuvim) | (dBuvim) | (dBuv/m
120.0 60.5 67.1 7.9 35 33. 4 40.0 43.5
163. 6 57.8 61.0 9.7 35 32.5 35.7 43.5
240.0 63. 8 63.0 12.1 35 40. 9 40.1 46. 0
250.0 55.3 51.4 12.1 35 32.4 28.5 46. 0
260.0 63. 2 52.4 13.2 35 41.1 30.6 46. 0
280.0 57.6 52.4 13.2 35 35.8 30.6 46. 0
No ot her em ssions found in the restricted bands.
Sanpl e Cal cul ati ons:
Comput ed Quasi - Peak (dBuV/ m @3m) = FSM dBuVvV) + A F. (dB) - Gai n(dB)
= 60.5 + 7.9 - 35
= 33.4
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15.209 Radiated Emissions Limits; General Requirements

Radiated EMI

The EUT was arranged in a typical equipnment configuration and
operated in a standard node. Prelimnary testing was
perfornmed in a screen roomw th the EUT positioned 1 neter
fromthe FSM Radi ated em ssi ons neasurenents were perforned
to identify the frequencies, which produced the highest

em ssions. Plots were nmade of the frequency spectrum from 30
Mz to 40 GHz for the prelimnary testing. The highest

radi ated em ssion was then re-maxi m zed at this |ocation
before final radiated em ssions neasurenents were perfornmed.
Final data was taken with the EUT | ocated at the open field
test site at a distance of 3 neters between the EUT and the
recei ving antenna. The frequency spectrumfrom30 MHz to 100
GHz was searched for radiated em ssions. Measured em ssion

| evel s were maxi m zed by EUT pl acenent on the table, changing
cable location, rotating the turntable through 360 degrees,
varyi ng the antenna hei ght between 1 and 4 neters above the
ground pl ane and changi ng antenna pol ari zati on between

hori zontal and vertical. Antennas used were Broadband

Bi conical from30 Mz to 200 MHz, Log Periodic from 200 Mz
to 5 Gz and/or Biconilog from30 MHz to 1000 MHz; and

pyram dal horns and or mxers from4 Gz to 100 Gz
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NVLAP Lab Code:

200087-0

Data 15.209:

Dat a: EUT and System Radi ated Em ssions (9 H ghest):

Fr equency FSM Hor . FSM Vert . Ant . Anp. Conp. Hor. Conp. Vert. FCC
Ve | quesi Peak | Quast Peak | (a8 | (apy | (e @ (B @ | gl
80.0 63.9 55.3 8.9 35 37.8 29.2 40.0

117. 2 69.5 57.8 7.6 35 42. 1 30.4 43. 5
120.0 60.5 67.1 7.9 35 33. 4 40. 0 43. 5
140.0 64.0 67.1 10.5 35 39.5 42.6 43. 5
160.0 64.1 62. 2 9.7 35 38.8 36.9 43. 5
180.0 60.1 59.0 9.6 35 34. 7 33.6 43. 5
220.0 51.0 53.6 11.1 35 27.1 29.7 46. 0
250.0 55.3 51.4 12.1 35 32. 4 28.5 46. 0
260. 0 63. 2 52. 4 13.2 35 41. 4 30.6 46. 0
O her enissions present had anplitudes at |least 10 dB below the limt
Sanmpl e Cal cul ati ons:

RFS = Radiated Field Strength

dBuV/ m @3m = dBuV + A F. - Amplifier Gin

dBuyV/ m @3m = 63.9 + 8.9 - 35

Summary of Resultsfor Radiated Emissions:

37.8

The radi ated em ssions for the EUT neet the requirenents for

FCC Part 15C Intenti onal

Radi at or s.

mnimummargin below the limts.

present with anplitudes at

ROGERS LABS, | NC

4405 W 259th Terrace
KS 66053
(913) 837-3214 Test to:

Loui shurg,
Phone/ Fax:

| east 10 dB below the FCC Limts.

Kust om Si gnal s, I nc. .

Test

FCCl D#:
FCC Parts 2 and 15c

The EUT had a 0.9 dB

O her em ssions were
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NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

15.245 Operation in the Band 24.00-24.25 GHz

The power output was neasured on an open field test site @3
neters. Data was taken per Paragraph 2.1046(a) and 15. 245.
(a) The EUT was placed on a wooden turntable 0.8 neters
above the ground plane and at a distance of 3 neters from
the FSM antenna. The anplitude of the carrier frequency was
measured using a spectrum anal yzer. The anplitude of the
em ssion was then recorded fromthe anal yzer displ ay.

(b) Em ssions radi ated outside of the specified bands,
except for harnonics, shall be attenuated by at |east 50 dB
bel ow the | evel of the fundanental or to the general
radiated em ssion limts in 15.209, whichever is the |esser
attenuation. The anplitudes of each spurious em ssion were
measured at a distance of 3 neters fromthe FSM antenna at
the OATS. The anplitude of each spurious em ssion was

maxi m zed by varying the FSM ant enna hei ght, polarization,
and by rotating the turntable. A Biconilog Antenna was used
for nmeasuring em ssions from30 to 1000 MHz, a Log Periodic
Antenna for 200 to 5000 WHz; and/or Pyram dal Horn Antenna

and/or mxers from4 to 100 GHz. Em ssions were neasured in
dBnm/ m and converted to dBuV/ m @3 neters using the

fol |l ow ng equati on.
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Data: Intentional Radi ated Em ssions:
FREQ FSMIN | FSMIN | ANT. | AWP. LEVEL LEVEL LEVEL
HOR vgar, | eagr, SN W SO SO
DBV dBV dBmV/ m | dBmV/ m dBmM// m
@ 3m @ 3m
VERT @3m
HOR. '
24129.0 87.8 73.3 20 0 107. 8 93.3 107.9
Note: Level was measured @3 neter site.
dBnv/ m@3m = FSM + A F. — AMP. GAIN mv/ M = 10Q((dBm/n20)
= 87.8 + 20.0 = 245.47E3 "W/ M
= 107.8
Refer to Figures 9 through 16 showing plots taken in the
screen room from the spectrum analyzer at a distance of 1
net er. The band edges are protected due to the frequency

band of operati on.
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Figure 10 Emssions @1 Meter in Screen Room
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Figure 11 Em ssions @1 Meter in Screen Room
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Figure 12 Em ssions @1 Meter in Screen Room
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Figure 13 Em ssions @1 Meter in Screen Room
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Figure 14 Em ssions @1 Meter in Screen Room
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Figure 15 Em ssions @1 Meter in Screen Room
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Figure 16 Em ssions @1 Meter in Screen Room

Radiated Emissions of I ntentional Radiator:

The EUT had a 0.1 dB margin below the Iimts. The radiated
em ssions for the EUT neet the requirenents for FCC Part 15C
Intentional Radiators. There are no neasurable em ssions in
the restricted bands other than those recorded in this
report. Qher em ssions were present with anplitudes at

| east 10 dB below the FCC Limts. The specification of

15. 245 are net, there are no deviations or exceptions to the

requirenents.
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Statement of M odifications;

No nodifications to the EUT were required for the unit to
nmeet the FCC Part 15B CLASS B emi ssions standards. There were

no deviations to the specifications.
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APPENDI X

Model : DRU

200087-0

1. Photos of Conducted Em ssions Test Set Up
2. Photos of Radiated Em ssions Test Set Up
3. Photos of Case Front and Back
4. Photo Inside of Case
5. Photos RF Printed Crcuit Board
6. Photos Digital Printed Crcuit Board
7. Photo FCC | D Label Location
8. Rogers Qualifications
8. Test Equi pnment Li st
9. FCC Site Approval Letter
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KUSTOM Sl GNALS, | NC.
MODEL: DRU
PHOTOS OF CONDUCTED EM SSI ONS TEST SET UP
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KUSTOM Sl GNALS, | NC.
MODEL: DRU
PHOTOS OF RADI ATED EM SSI ONS TEST SET UP
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KUSTOM Sl GNALS, | NC.
MODEL: DRU
PHOTOS OF CASE FRONT AND BACK
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KUSTOM Sl GNALS, | NC.
MODEL: DRU
PHOTO OF | NSI DE CASE

ROCGERS LABS, | NC. Kust om Si gnal s, I nc. .
4405 W 259t h Terrace MODEL: DRU Traffic Monitor
Loui shurg, KS 66053 Test #: 000126 FCCI D#: | VQDRU
Phone/ Fax: (913) 837-3214 Test to: FCC Parts 2 and 15c Page 32 of
CERTI FI CATI ON\ KUST 15245 03/ 07/ 2000



NVLAP Accredited Laboratory NVLAP Lab Code: 200087-0

KUSTOM Sl GNALS, | NC.
MODEL: DRU
PHOTOS OF RF PRINTED Cl RCU T BOARD
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KUSTOM Sl GNALS, | NC.
MODEL: DRU
PHOTOS OF D A TAL PRINTED C RCUI T BOARD
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KUSTOM Sl GNALS, | NC.
MODEL: DRU
PHOTO FCC | D LABEL LOCATI ON
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TEST EQUI PMENT LI ST FOR ROGERS LABS, | NC.

The equi pnent is used daily and kept in good calibration and operating
condition. Calibration of critical itens are checked for accuracy each tine

used.

Li st of Test Equi pnent: Cal i bration Date:
Scope: Tektronix 2230 2/ 99
Wattneter: Bird 43 with Load Bird 8085 2/ 99
Power Supplies: Sorensen SRL 20-25, DCR 150, DCR 140 2/ 99
H'V Power Supply: Fluke Model: 408B (SN. 573) 2/ 99
R F. Generator: Boonton 102F 2/ 99
R F. Generator: HP 606A 2/ 99
R F. Generator: HP 8614A 2/ 99
R F. Generator: HP 8640B 2/ 99
Spectrum Anal yzer: HP 8562A, 2/ 99

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

Spectrum Anal yzer: HP 8591 EM 7/ 99
Frequency Counter: Weston 1255 2/ 99
Frequency Counter: Leader LDC 825 2/ 99
Antenna: EMCO Log Peri odic 10/ 99
Ant enna: BCD 235/ BNC Ant enna Research 10/ 99
Antenna: EMCO Di pole Set 3121C 2/ 99
Antenna: C. D. B-100 2/ 99
Antenna: Sol ar 9229-1 & 9230-1 2/ 99
Ant enna: EMCO 6509 2/ 99
Mcroline Freq. Meter: Mdel 27B 2/ 99
Dana Modul ati on Meter: Mdel 9008 2/ 99
Audi o Cscillator: H P. 200CD 2/ 99
R F. Power Amp 65W Model : 470- A- 1000 9/ 97
R F. Power Anp 50W ML85- 10-500 9/ 97
R F. PreAmp CPPA-102 9/ 97
Shi el ded Room5 Mx 3 Mx 3.0 M (100 dB Integrity)
LI SN 50 nHy/50 ohm 0.1 nf 10/ 99
LI SN Conpl i ance Eng. 240/ 20 2/ 99
SCS Power Amp Mbdel : 2350A 2/ 99
Power Anmp A. R Model: 10W 1000M7 2/ 99
Power Anp EI N Model: A300 1/ 99
Linear Anvp Mni Circuits: ZHL-1A (2 Units) 2/ 99
Conbiner Unit Mni Circuits: ZSC-2-1 (2 Units) 2/ 99
ELGAR Model : 1751 2/ 99
ELGAR Model : TG 704A-3D 2/ 99
ELGAR Model : 400SD ( PB) 2/ 99
ESD Test Set 2000i 10/ 95
Fast Transi ent Burst Generator Mdel: EFT/B-100 10/ 95
Current Probe: Singer CP-105 8/ 97
Current Probe: Solar 9108-1N 8/ 97
Field Intensity Meter: EFM 018 10/ 95
KETEK Ecat Surge Cenerator 10/ 99
11/01/99
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QUALIFICATIONS
o
SCOT D. ROGERS, ENGINEER

ROGERS LABS, | NC.

M. Rogers has approximately 12 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 cations and el ectroni c equi pnent.

PCSI TI ONS HELD:

Syst ens ENngi neer: A C Controls Mg. Co., Inc.
6 Years

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

El ectrical Engineer: Rogers Labs, Inc.
Current

EDUCATI ONAL BACKGROUND:

1) Bachel or of Science Degree in Electrical Engineering
from Kansas State University.
2) Bachel or of Science Degree in Business Adm nistration
Kansas State University.
3) Several Specialized Training courses and semnars
pertaining to M croprocessors and Software progranmm ng.
é-w*fb@uf«%s
Scot D. Rogers
February 10, 2000
Dat e
1/11/99
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FEDERAL COMMUNICATIONS COMMISSION

7435 Oaklandt Mills Road
Columbia, MD 21048
Telephone: 301-725-1585 (ext-218)
Facsimile: 301-344-2050

February 6, 1998
iN REPLY REFER TO
31040/SIT
1300F2

Rogers Labs, Inc.
4405 West 259th Terrace
Louisburg, KS 66053

Aftention: Scot D. Rogers

Re: Measurement facility located at above address
(3 and 10 meter site)

Gentlemen:

Your submission of the description of the subject measurement facility has been reviewed
and found to be in compliance with the requirements of Section 2.948 of the FCC Rules. The
description has, therefore, been placed on file and the name of your organization added to
the Commission's list of facilities whose measurement data will be accepted in conjunction
with applications for certification or notification under Parts 15 or 18 of the Commission's
Rules. Qur list will also indicate that the facility complies with the radiated and AC line
conducted test site criteria in ANS| C63.4-1992. Please note that this filing must be updated
for any changes made to the facility, and at least every three years the data on file must be
certifiad as current.

Per your request, the above mentioned facility has been also added to our list of those who
perform these measurement services for the public on a fee basis. This list is updated
monthly and is available on the Laboratory's Public Access Link (PAL) at 301-725-1072, and
also on the Internet at the FCC Waebsite www.fcc.gov/oetfinfo/database/testsite/.

Sincerely,

w,/ifé

Thomas W. Phitlips
Electronics Engineer
Customer Service Branch
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