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EXECUTIVE SUMMARY

The purpose of this series of tests was to demonstrate the Electromagnetic Compatibility
(EMC) characteristics of the TEKVET, the following tests were performed:

REQUIREMENTS STATUS COMPLIANT
Yes/No/NA
47 CFR Part 15, Subpart C Section 15.231 Yes

W

Signed By:

Clay Allred
Lab Manager

DNB Engineering Inc.

This report shall not be reproduced without the written approval of
DNB ENGINEERING, INC. Results contained in this report relate only

to the item tested.
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TRANSMITTAL SUMMARY

Unit tested: TEKVET
Specifications: 47 CFR Part 15 Subpart C section 15.231(a) / ANSI
C63.4
Purpose of Report: This report was prepared to document the status of the

TEKVET with requirements of the standards listed above

Test Summary: The EUT’s compliance status according to the tests
performed is as follows:

Refer to Page 2 Executive Summary.
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CERTIFICATION OF TEST DATA

This report, containing electromagnetic immunity and emissions test data and
evaluations, has been prepared by an independent electromagnetic compatibility
laboratory, DNB ENGINEERING, in accordance with the applicable specifications and
instructions required per the Introduction. NEMKO and the National Institute of
Standards and Technology have evaluated DNB Engineering to do these tests for
NVLAP.

NEMKO EMC Laboratory Authorization No.: ELA 116

NVLAP Lab Code: 200634-0

The data evaluation and equipment configuration presented herein are a true and
accurate representation of the measurements of the test sample’s electromagnetic
immunity and emissions characteristics as of the dates and at the times of the test under
the conditions herein specified.
Equipment Tested: TEKVET
Test Completion Date: 5/21/04

Report Written By:

M 7/7/2004

Clay Allred Date
Lab Manager

Report Reviewed By:
'z ﬁ 7/7/2004

Carrie Yates Date
Quality Assurance Manager
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1. INTRODUCTION

1.1 Administrative Data

1.1.1 REQUEST FOR CERTIFICATION

Applicant: Colt Technologies
2825 E. Cottonwood Parkway Suite 400
Salt Lake City, UT. 84121

Contact: Hokulani Halena / Larry Roberts
Phone Number: 801-365-2222 / 801-756-7116
Fax Number: 801-365-2225
Email: hokulani@email.com / dradtsrif@qwest.net
Test Completion Date: May 25, 2004

Equipment Under Test (EUT): TEKVET

FCCID :SBSCTVTT1

1.2 Test Configuration

Config Unit Name - Processor, Obj.

- Monitor, Printer, Cable, etc. Style/Model/ Serial of Comments/
uration | (indent for features of a unit) Part No. Number | test VAC FCC ID#

1 Transmitter TekVet Smart Sensor X Battery operated SBSCTTVT1

X - Specific device(s) for which this test is being conducted.

1.3 Equipment Description

The TekVet smart sensor / transmitter is used to continuously monitor the temperature of
cattle in feedlots. It is used to identify a sick animal as soon practically possible. This is
done by monitoring the ear temperature. When the animal is in “Alarm Mode”
(temperature is outside of the normal operating range), the TAG Identity, temperature
reading and checksum are transmitted at hourly intervals during the daytime hours. This
allows the sick animal to be identified and treated. As soon as the temperature drops to
the normal operating range, the Tag reverts to the Non-Alarm operating mode. Twice a
night, each tag transmits a TAG operating properly packet “TOP”.

1.3.1 ALARM INFORMATION TRANSFER:

Each packet consists of a 5 byte message that is Manchester encoded. The symbol rate
is 2 Kbaud nominal. The data rate is 1 KBPS nominal. There is also one fag / start bit
for each packet. A packet takes approximately 41.5 mS to transmit. The Alarm and TOP
packets are the same length.
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1.3.2 MOUNTING:

The transmitter is mounted on the ear of a cow. The temperature probe extends
approximately 3.5 inches into the aural canal. The electronics module hangs on the ear
via top and bottom tag mounting pins that pierce the ear. The antenna extends laterally
from the module toward the ear’s outer tip.

1.4 Mode of operation

The EUT was setup and operating in a transmit state.

1.5 Antenna Construction

The antenna is a Va2 wavelength lateral monopole that extends horizontally. It is
horizontally polarized. (See photographs of section 1.12)

1.6 Circuit Description

The RF Transmitter frequency is stabilized by a 418MHz SAW resonator (See
Schematics of section 1.10)

1.7 Clocks and Oscillators:

The processor uses an internal 4 MHz clock that is powered down most of the time. It
also has an external 32.768 KHz low power oscillator that is operating constantly

1.8 Test Plan Summary

Refer to the Executive Summary on Page 2

1.9 Justifications

None
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1.10 Schematics
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1.11 Block Diagram
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1.12 Photograph of

EUT: TEKVET
View: Front & Back
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1.13 Photograph of

EUT: TEKVET
View: Internals

13
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2. RADIATED EMISSIONS FCC CFR 47 PART 15 SUBPART C

2.1 Radiated Emissions

2.1.1 Test Setup and Procedure

The EUT was placed on a wooden table 1 meter wide and 1.5 meters long which rests
on a flush mounted, steel-top turntable on the open area test site as shown below. The
top of the table is 80 cm above the ground plane. The turntable can be rotated 360
degrees. Measuring antenna is set at the prescribed distance. Measurements are
made with broadband antennas that have been correlated with tuned dipole antennas.
The mast is 4.5 meters high and is self-supporting. The height of the antenna can be
varied from 1 to 4 meters. Positioning of the antenna is controlled remotely.

Open Area Test Site

ADJUSTABLE
ANTENNA —>
HEIGHT

(30m) 1-6 Meters

(10m) 1-4 Meters

(3m) 1-4 Meters

EUT

Ground ‘ ‘
Plane/ \ A A

3, 10, 30 Meters distance as specified
Flush Mounted

Rotating Turntable

14
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Radiated Test Setup and Procedure - contd.

The EUT is put into the operational test mode as stated in Section 1.4, it is then
started.

The spectrum analyzer is setup to store the peak emission over the frequency
range of the antenna. Peak EUT and ambient emissions are stored while the
turntable is rotated 360°. The Peak spectrum analyzer trace is then plotted with
the addition of antenna and cable correction factors. The limit is plotted on the
same graph. A receiver with CISPR Quasi Peak detector is then used on the
frequencies identified as the highest with respect to the plotted limit. Ambients
are noted on the graph along with EUT emissions. The highest emissions are
maximized.

To maximize emissions levels, the turntable is rotated and the antenna is raised
and lowered to determine the point of maximum emanations. The cables are
then manipulated at that point to maximize emissions. Measurements are made
with the antennas in each horizontal and vertical polarization. The data obtained
from these tests is corrected with the proper cable, preamplifier and antenna
factors. The results are then transcribed onto tables that show the maximum
emission levels. The highest emissions are listed in a Radiated Emissions
Summary table.

If no emissions can be found, the lowest harmonics of the EUT clocks within the
bands of the standard are tuned into with the receiver. If no emissions are found,
the noise floor will be entered to the table and noted. A minimum of six
frequencies will be logged. Summary results will reflect only actual emissions
from the EUT.

The field intensity measurements are made using standard techniques with a
spectrum analyzer or EMI receiver as the calibrated Field Intensity Meter (FIM).
Preamplifiers and filters are used when required.

When using the Hewlett Packard 8566B Spectrum Analyzer as the FIM, the
Analyzer is calibrated to read signal level in dBm. Where:

0 dBm (50 ohms) = 107 dBuV (50 ohms)

The signal level (dBuV) = indicated signal level (dBm) + 107 dB. To obtain the
signal level in dBuV/m it is necessary to add the antenna factor in dB.

Example of Typical Calculation

Measurement Distance = 3 Meter

Rohde and Schwarz reading @ 60 MHz 49.0 dBuVv
Antenna Factor +7.5 dB
Cable Loss +2.0 dB
Preamplifier -25.5 dB
Total Factors -16.0 dB/m
Field Strength dBuV/m at 3 Meter = 33.0 dBpV/m

15
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2.2 Radiated Emissions Compliance Data
The EUT was compliant with CFR 47 Part 15 Subpart C 15.231 (a)

Fundamental Frequency Measurements
Per CFR 47 part 15 at 3 meters

Fundamental Frequency Test Data

Colt Technologies | EUT: TEKVET
Amp | Cable |Antenna| Total | Corrected
Freq. | Meas'd | Factors | Factors | Factors | Factors signal Limit | Delta | Antenna | Meas
(MHz) | (dBuV)| (dB) (dB) (dB) (dB) | (dBuV/m) |(dBuV/m)| (dB) | Hort/Vert| Type
418.01| 82.6 26.2 5.8 17.7 -2.7 79.9 80.3 -0.40 Hor/ QP
418.03| 75.5 26.2 5.8 17.6 -2.8 72.7 80.3 -7.60 Vert QP
Spurious Radiated Emissions Test Data
Colt Technologies | EUT: TEKVET
Amp | Cable | Antenna | Total | Corrected
Freq. | Meas'd | Factors| Factors| Factors | Factors signal Limit Delta | Antenna | Meas
(MHz) | (dBuV)| (dB) (dB) (dB) (dB) (dBuV/m) [(dBuV/m)| (dB) |Hort/Vert| Type
836.03| 37.0 26.7 8.7 24.0 6.0 43.0 46.0 -3.00 Hort QP
836.04| 33.2 26.7 8.7 23.4 54 38.6 46.0 -7.40 Vert QP
117.92 26.3 26.0 3.0 12.1 -10.9 15.4 43.5 -28.10 Vert QP
70.02| 24.6 26.2 2.4 5.9 -17.9 6.7 40.0 -33.30 Vert QP
o Highest frequencies relative to the Limit.
2.3 Climatic Conditions
The climatic conditions during the Radiated Emissions tests were recorded as follows:
Measured Value Acceptable
Ambient Temperature 16 C 1510 35° C
Relative Humidity 39% 2510 75%

2.4 Compliant Statement

The EUT was compliant with Part 15 Subpart C
YES NO

CA

CA Test Engineer’s Initials

16
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2.5 Test Results of Fundamental Frequency (418.0MHz)

46066 Colt tech{4/99) DNB Engineering, Inc. Page 1
RADIATED EMISSIONS
CFR 47 Part 15 Section 15.231 {(b)
File # 46066 Engr.: Clay Allred Date: May 25, 2004 Standard: part 15
Site: 2 Distance 3 meter Cables 2.2 Class: B
Bicon: 188 log: 11 Amp1: 87
Meas
Type
Amp | Cable Antenna Total Ave
Freq. Meas'd Factors|Factors Factors Factors| Total | Limit Delta | Azimuth |Height Hor/ HP/| QP
(MHz) | (dBuV) | (dB) (dB) (dB) (dBuV/m(dBuV/m)(dBuV/m] (dB) _amuamv (m) Vert R&S| Peak Comments
418.008 | 826 | 262 5.8 17.7 -27 7990 803 | -040 0 1 Hor/ R&S| QP Run 1.3 Wire Antenna Constont On
‘.a._m.omo | 755 262 58 17.6 -28 7270 | 80.3  -7.60 ~ 12] 11 Vert/R&S| QP Run 1.3 Wire Antenna Constont On
Data not valid for report unless signed by DNB personnel
1100 E. Chalk Creek Rd. & Phone (435) 336-4433
Coalville, UT, 84017 — —_ Fax (435) 336-4436

17
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Issions

2.6 Test Results For Radiated Spurious Em

2.6.1 Test Data

46066 Colt tech(4/99)

File # 46066

DNB Engineering, Inc.

RADIATED EMISSIONS
CFR 47 Part 15 Section 15.231 (b)

Engr.: Clay Allred Date: May 25, 2004 Standard: part 15

Site: 2
Bicon: 186

Amp

Distance 3 meter Cables 2.2 Class: B

Log: 11 Amp1: 67

Cable ,>:~m::m Total

Freq. 7§mmwd Factors | Factors | Factors Factors| Total Limit =~ Delta | Azimuth Height Hor/

HP/

Page 1

Meas
Type
| Ave
QP

(MHz) | (dBuV) (dB) | (dB) | (dB) (dBuW/m)(dBuV/m)dBuV/m) (dB) (degree) (m) Vert R&S| Peak Comments
836025 370 | 267 | 87 | 240 60 | 4300 | 460 -300 0 1 Hor/ R&S] QP |Run 13 Wire Antenna Canstont On
836037 332 | 267 | 87 234 54 3860 | 460  -7.40 139 1.25 Vert|R&S QP |Run 1.3 Wire Antenna Constont On
117918 | 263 | 260 | 30 121 | -109 1540 | 435 -28.10 0 1 Vert/R& QP |Run 1.3 Wire Antenna Constont On_
70.020 | 248 | 262 24 5.9 -17.9 870 40.0 -33.30 1 | Vert|R&S QP |Run 1.3 Wire Antenna Constont On

1100 E. Chalk Creek Rd.
Coalville, UT, 84017

Data not valid for report unless signed by DNB personnel

Phone (435) 336-4433
Fax (435) 336-4436

18
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2.6.2 (Horizontal plot 30 to 300 MHz)

— FCCA3m

— FCCB3m

—  H30to300Corr

DNB Engineering Inc.

CFR 47 (15.109) 3 Meter Class A and B

Horizontal 30 to 300 MHz

Run #: 1.3

Notes: TekVet transmitter wire antenna

Amplitude

CHitile\Site 2 Emissions\Site 2 8566 Spec Ann\Data\46066 Colt Tech run 1.3.TIL

10:40:58 AM, Tuesday, May 25, 2004

L
._oo.oz_

Frequency

Equipment |D: TekVet transmitter
Job Number: 46066

Company: Colt Technologies

19




REPORT # 46066F

2.6.3 (Horizontal Plot 300 to 1000 MHz)

DNB Engineering Inc.
Run #: 1
CFR 47 (15.109) 3 Meter Class A and B Notes:
Horizontal 300 to 1000 MHz
He
- v__.q e
I £
76.0 T
85.0
65.0 - _
4 _ >
£ )
46.0 T | . \
v T T _ ¢
o r / ¥
g 1 F 150
g *
£ 360
A ] g
26.0
i o
16.0 1
5.0
50 " " } ] I } " —tt
10.0M 100.0M 1.0G6
Frequency
Equipment ID; TekVet transmitter
Job Number: 46066
09:52:58 AM, Tuesday, May 25, 2004 Company: Colt Technologies
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2.6.4 (Vertical Plot 30 to 300 MHz)

21
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2.6.5 (Vertical Plot 300 to 1000 MHz)

——  V200to1Georr
—— FCCA3m

— FCCB3m

Amplitude

DNB Engineering Inc.

CFR 47 (15.109) 3 Meter Class A and B

Vertical 300 to 1000MHz

Run #: 1.3

Notes: TekVet transmitter wire antenna

e i
Y

t
[
100.0M

Frequency

C:\tile\Site 2 Emissions\Site 2 8566 Spec Ann\Data\d6066 Colt Tech run 1.3.TIL

10:04:52 AM, Tuesday, May 25, 2004

Equipment ID: TekVet transmitter

Job Number: 46066

Company: Colt Technologies

22
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2.6.6 (Horizontal Plot of Emissions over 1GHz)

—— Corrected Data Horizowis!
—— FCC 2meter Class A

—— FGCC 3meter Class B

100.0 -

©

2

o
1

1t

©
=2
=
s 1

~
2
=)
1
11t

DNB Engineering inc.

CFR 47 Part 15 (15.109) Class A & B

Horizontal (Emissions over 1GHz)

Run #1.3

Notes Wire Antenna Continous mode

Ampiitude {dBuV)
2
T
T

oM, " ; e
" .k.f{. oA A ﬁ«gsfa_,*

:h s ss:ir;tiii?}kyi%&t
ot RN

iiair.ﬁ»

12:52:49 PM, Tuesday, May 25, 2004

Frequency

EUT: TekVet

Customer: 46066

Company: Colt Technologies
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2.6.7 (Vertical Plot of Emissions over 1GHz)

T i U, VAP,

Corrected Data Vertical
FCG 3meter Class A

FCC 3meter Class B

DNB Engineering Inc.

Run # 1.3

CFR 47 Part 15 (15.108) Class A & B Notes Wire Antenna Continous mode

Vertical (Emissions over 1 GHz)

Amplitude (dBuV)
g
=
i
1

L et
P
: “ _ yt..,s}.«.f»f\.\t. r..}.i.rré.%t W
Ll i

11:27:30 AM, Tuesday, May 25, 2004

Frequency

EUT: TekVet

Customer: 46066

Company: Colt Technologies

24
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2.7 Photograph of Test Setup — Radiated Emissions

EUT: TEKVET
View: Test Setups

25
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3. OCCUPIED BANDWIDTH - PER ANSI C63.4 ANNEX .6

3.1 Test Setup and Procedure

20dB Points

The Test Site and EUT were set up as described in section 2.1 of this document.
The EUT is put into the operational test mode as stated in Section 1.4 and then
started. The spectrum analyzer had its self-calibration performed, and then set to
the frequency to be tested, with a bandwidth of 10kHz as per ANSI C63.4 Annex
I.6 paragraph b. The Max Peak of the Fundamental Frequency was noted, and
the points 20 dB dB below the Fundamental Max Peak, for both sides of the
signal was noted, and the frequency difference between these points was
recorded as the occupied bandwidth. See below for example.

Example Of Occupied Bandwidth Measurement

Max Peak of Fundamental

L B

20dB
Occupied

Randwidth
7« Qﬂ 20dB Points

/ A\
/

Instrumentation Bandwidth set as described in ANSI C63.4 Annex 1.6

3.2 Occupied Bandwidth Test Data.

Required
Frequency | Measured Bellow Instrument | Antenna Occupied
(MHz) Bandwidth | Fundamental | Bandwidth Polarity | Bandwidth | Result Comments
418 60 kHz 20dB 10kHz Horizontal | 1.045 MHz Pass
418 60 kHz 20dB 10kHz Vertical | 1.045 MHz Pass

Refer to section 3.3 for Test Data

26
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3.3 Occupied Bandwidth

Run 1.3 Horizontal

h.
7

d

i@ dB/

CORR'D

£ 13 Hovi Zomdel

REF 1806 .3 dBv
- T

r ” L

ATTEN 418 dB

e o e o

i
1

|

¥

CENTER 447 .98 MHz
RES BW 18 kHz

| |
|

VBW

UV, A B

SWP B6@8.68 msec
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3.4 Occupied Bandwidth

Run 1.3Vertical

Vev fical

Row A Revtmaest

REF

1096.3 dBwW ATTEN 418 dB

e

“ W M Hi N ;
10 dB/ | | | m |
T T T T T
“ m W |
| m S— m | |
| | | |
H | | | | m
MARKER A& | m ] IR NS R N
68 KHz | m\ | |
0.30 dB | |
| |
1 |

CORR’'D

] At

Qcﬁ:.«(..:.... ”
| m,
odipidpiendier n...:l.l.m’ Ce e a2 i I.I..lmn. - _m—

!
leis

CENTER 417.98 MHz

RES BW 1@ kH=z vEW 38 kH=z

S
SPAN 2.
SWP 60.0

BEa MHz
msec
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3.5 Photograph of Test Setup — Radiated Emissions

EUT: TEKVET
View: Test Setups
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4. LABELING INFORMATION

Transmitter Package Label:

1. Permanently attached adhesive backed Mylar label
located on back of transmitter package.
2. Font: Times New Roman, bold, 8pt.

Colt Technologies
Model: TV-T-1A
FCC ID: XXXCTTVT1
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5. OWNERS MANUAL

Attaching and Activating the TekVet Transmitter:
Note : The Tek Vet Transmilter will be attached to the animal’s left car.

1. Put the animal in a Squeeze Shoot with its head restrained and pulled
to the right, fully exposing the left ear .

2. Holding the Tek'Vet Transmitter by the case, insert the temperature
probe into the animal’s ear. It must extend into the ear cannel at least
three inches. This is an important step since the accuracy of the
temperature reading depends on correct temperature probe placement.

3. While holding the transmitter against the ear, insert the retaining pins
through the back of the ear into the holes in the transmitter case using
the tagging tool.

4. The transmitter’s antenna should extend toward the outer ear and be
approximately parallel (level) with the ground.

5. Activate the transmitter by holding the magnetic activation tool
against the round “bulls eve” on the TekVet Transmitter case for four
to seven seconds.

6. When activated. the TekVet Transmitter will transmit 10 times at 10
second intervals to initialized the receiver network and indicate correct
operation. It then goes into normal operation.

Removing and Disabling the TekVet Transmitter:

1. Clip off the TekVek Transmitter ear attachment pins and remove the
transmitter from the animal.

2. Attach the deactivation magnct to the “bulls eye” of the TekVet
transmitter and leave it there.. This will permanently disable it.

3. All transmitters must be returned to Colt Technologics or designated
representative for proper disposal.

Caution: The Lithium Battery powering the TekVet
transmifter requires proper disposal. Do not attempt to burn
the transmitter or open it. Do not dispose of the transmitter
in a landfill.

The device complies with Part 15 of the FCC Rules. Operation
is subject to the following two conditions: (1) this device may
not cause harmful interference, and (2) this device must accept
any interference received, including interference that may
cause undesired operation.
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6. APPENDIX SECTION

6.1 APPENDIX A: UNCERTAINTY TOLERANCE

DNB Engineering’s Utah Facility is within acceptable uncertainty tolerances per ANSI C63.4
sections 5.4.6.1 and 5.4.6.2 as well as CISPR 16-1 Annex M, section M.2.

ANSI C63.4

5.4.6.1 Site Attenuation. A measurement site shall be considered acceptable for
radiated electromagnetic field measurements if the horizontal and vertical NSA derived

from measurements, i.e., the “measured NSA,” are within +4 dB of the theoretical NSA
(5.4.6.3) for an ideal site.

5.4.6.1 NSA Tolerance. The +4 dB tolerance in 5.4.6.1 includes instrumentation
calibration errors, measurement technique errors, and errors due to site anomalies.
These errors are analyzed in ANSI C63.6-[3], wherein it is shown that the performance
of a well-built site contributes only 1 dB of the total allowable tolerance.

CISPR 16-1

M.2 Error analysis

. . . The total estimated errors are the basis for the + 4 dB site acceptability criterion

consisting of approximately 3 dB measurement uncertainties and an additional allowable
1 dB for site imperfections.

6.2 APPENDIX B: SITE CHARACTERISTICS,

CHALK CREEK EMI TEST SITE
The DNB Engineering test facility is located in Chalk Creek Canyon near Coalville, Utah.
Site characteristics were measured according to the procedures outlined in ANSI C63.4
“Characteristics of Open Field Test Site”. The results of these characterizations indicate

that the Chalk Creek site is an outstanding facility to perform accurate and repeatable
EMI tests.

6.2.1 Ambient Emissions

Ambient Emission measurements were made to determine the level of the ambient
emanations at the DNB test facility. The results indicate that all ambient signals are

below the FCC Radiated Emission limits or that each can easily be identified as an
ambient signal.
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6.2.2 FCC Certification

FEDERAL COMMUNICATIONS COMMISSION

Laboratory Division
7435 Oakland Mills Road
Columbia, MD 21046
May 14, 2002
Registration Number: 90532

DNB Engineering, Inc.
1100 E. Chalk Creek Rd.
Coalville, UT 84017
Attention: Bryan Broaddus
Re: Measurement facility located at Chalk Creek

3, 10 & 30 meter sites
Date of Listing: May 14, 2002

Gentlemen:

Your request for registration 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 information has, therefore, been placed on file and the
name of your organization added to the list of facilities whose measurement data will be accepted in conjunction with
applications for Certification under Parts 15 or 18 of the Commission'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.

Measurement facilities 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.fcc.gov under E-Filing, OET Equipment Authorization Electronic

Filing, Test Firms,
Singerely, (/
Lhona

Thomas W Phillips
Electronics Engineer
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6.2.3 NVLAP Accreditation
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6.2.4

NVLAP Accreditation

AN

s mmass  Gegpe of Accreditation %L

"4m el

Revised Scope 10232003 Page: 1 of 4

ELECTROMAGNETIC COMPATIBILITY NVLAP LAE CODE  200634-0
AM)TI—:I ECOMMUNICATIONS
DNB ENGINEERING, INC.

1100 E. Chalk Creck Road
Coalville, UT 84017
Mr. Michae] Neis
Phope: 714-870-7781  Fax: 714-870-508]
E-Mail: miken@dsbengine com
URL: hittp:/iwww. dnbergine. cam
NVLAP Code  Designation / Description
Emissions Test Methods:
12CIS14 ('ISP'R 14-1 {March 30, ’WO! Limits and Methods of Measurement of Radio
[s of Household Electrical i Postable Tools and
Similiar Electrical Apparatus - Past 1: Emissions

12CIS14a EN $5014-1 {1593) with Amendments Al (1997) & A2 (1999)

12CIS 1 4b AS/NZS 1044 (1995)
12CIS 14 CNS 13783-1

12/C1522 IEC/ACISPR 22 {1597) and EN 55022 {1998): Limits and methods of measurement of
T S . =
12CI522a 1EC ‘(‘ISPR n l] WJ: Lumu aml mnllmd: or measurement of radio disturhance
1 {1595 and
Amendment 2 (1996)

June 30, 2004

he 2 D

o the National titute of Stundardy asd ochaology

Bective dugh

&
Mational Irstitate Matianal Vohmtary
of Standards and Technalogy taboratary Accreditation Program

®
e [NIN (/BN D) s
of Standards and Technology Laboratory Accreditation Program
woee e Scope of Accreditation - %‘f_
‘fn..ev j
Revised Scope 100232003 Page:2of 4

ELECTROMAGNETIC COMPATIBILITY NVLAF LAE CODE  200634-0

AND TELECOMMUNICATIONS
DNB ENGINEERING, INC.
NVLAP Code Designation / Description
1208226 CNS 13438 (1997): Limits and Methods of Measurement of Radio Interference
& el ; :

12/EM02a 1EC 61000-3-2, Edition 2.1 (2001-10) and EN $1000-3-2 (2000) : Electromagnetic
compatibility (EMC) Part 3-2: Limits - Limits for harmonic current emissions
(equipment input cument <= 16 A}

1ZEMO3E TEC 61000-3-3 (200203}, edition 1.1: Elcctomagnetic compatibility (EMC) - Pant
3.3: Limits - Limitations of veltage changes, voltage Mucuations and Nicker, in
priblic bow -voltage supply-systems, for equipment with rted cusrent <=16 A per

phase and not subject to conditional

1MFCC15h ANS]C63.4 (2001) with FOC Method - 47 CFR Part 15, Subpant B: Unintentional
Radiators

LYTS1 ASNZS CISPR 12 (2002) and AS/NES 3548 l19')'.|'.'| F.ln‘lmms@u!lc Interference -
Limits and Methods of | of P

Immunity Test Methods:

12am [EC 61000-4-2, Edition 2.1 (2001) inchading Amsds. 1 & 2 and EN 61000-4.2:
Elcctrostatic Discharge Immunity Test

1202 [EC 61000-4-3 (2002} and EN 61000-4-3: Radiated Radio-Frequency
Electromagnetic Field Immunity Test

b 2. Wt D

For e Mational mistuse of Stssdardy and Prchesiogy

June 30, 2004

Eective chrough

NVLAF-OTR 801

IS0AEC 17025:1099

Scope of Accreditation .

res o7
Page: 3of 4
NVLAP LAB CODE  200634-0

Revised Scope 10232003
ELECTROMAGNETIC COMPATIBILITY
AND TELECOMMUNICATIONS

DNB ENGINEERING, INC.
NVLAP Code  Designation / Description
12103 TEC 61000-4-4 (1995) + Amsd. 1 (2000) & Anud. 2 (2001) and EN 61000-4-4:
Elcetrical Fast Transient/Burst Immunity Test

12104 TEC 61000-4-5 (1995) + Amd. 1 (2000) and EN 61000-4-5: Surge Immunity Test

12105 IEC 61000-4-6, Edition 2,0 {2003) and EN 61000-4-6: Immunity to Conducted
Disturbances, Induced by Radio-Frequency Fickls

124106 TEC 610600-4-8, Edition 1.1 (2001} and EN 61000-4-8: Power Frequency Magnetic
Field Immunity Test

127907 IEC 61000-4-11 {19904) + Amd. 1 (2000) and EN 61000-£-11: Voltage Dipa, Shont
Interruptions and Vohage Varistions lmmunity Tests

Safety Test Methods:

1260065 1EC $0065 (2001-12), Tih edition: Audio, video and shnilar electronie apparatus -
Safety requircments

1216018 IEC 601-1 (1988}, 2nd edition: Medical electrical equipment - Part 1; General
requirements for safety

1260601 IEC 60601-1-1 (2000-12), 2nd edition: Medical cloctrical equipment - Part 1-1:
General requirements for safety - Collateral standard: Safety requirements for

medical electrical systens
June 30, 2004 m._ P, ‘U/[..L_,D
Afective Mrough Fowr the Natonal inntute of Standards and Fechnoiogy

National fnstitute Mational Volwitary
of Stanclards and Technalogy hhaawymmm Program

FVLAFGIE RG]

Mational Institute Mational Voluntary
of Standards and Technology Laboratory Accrediation Frogram

some vzt Scope of Accreditation b - B
3, 5

Revised Scope 10232003

ELECW\IA\CNPTIC COMPATIBILITY
D TELECOMMUNICATIONS

DNB ENGINEERING, INC.
NVLAPF Code  Designation / Description
1261010s 1EC 61010-1 {2001-02), 2nd edition: Safety for electrical
measurement, comtrol, and laboratory use - Part 1: General requirements

NVLAFLABCODE  200634-0

for

12Télb EC 60950 ( 1994-04), Ind edition: Safety of information technalogy equipment

Jumne 30, 2004

e 2 W

Fioe e Matanal iiltute of Stadarity and Techaskogy

Hiective through

SVLATGIE 0801

NVAAF- 0TS 08-01)
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6.2.5 Nemko Accreditation

EMC Laboratory
Authorisation

Aut. No.: ELA 116

EMC Laboratory: DNB Engineering, Inc.
1100 E. Chalk Creek Rd.
Coalville, UT 84017

USA
Scope of All CENELEC standards [ENs] for EMC that are listed on the
Authorization: accompanying page, and, all of the corresponding CISPR,

IEC, and ISO EMC standards that are listed on the
accompanying page.

Nemko has assessed the testing facilities, qualifications and testing practices and the relevant part of the
organization. The above-mentioned EMC Laboratory has been validated against EN 45001 and 1SO 17025
and found to be compliant. The laboratory also fulfils the conditions described in Nemko Document ELA-
INFO-10. During Nemko's visit it was found that the EMC Laboratory is capable of performing tests within the
Scope of Authorisation given on the accompanying page(s).

Accordingly, Nemko will accept test reports from the laboratory as a basis for attesting conformity to these
EMC Standards under either the European Union EMC Directive (88/336/EEC) or, when applicable, the
national standards of countries Nemko has been authorised to attest conformity with.

In order to maintain the Authorisation, the information given in the pertinent ELA-INFO-10 must be carefully
followed. Nemko is to be promptly notified about any changes in the situation at the EMC Laboratory, which
may affect the basis for this Authorisation. The Authorisation may be withdrawn at any time if the conditions
are no longer considered to be fulfilled.

The Authorisation is valid through 31 December 2004.

Oslo, 12. November 2002
For Nemko AS:
N e ]
Kl Brooty
11

#
Kjell Bergh, Nemko Group EMC Co-ordinator

ELA 4-EMC ED1-2002
Nemko AS  Gaustadalléen 30 PO .Box 73 Blindern N0314 Oslo Norway T +47 22 9603 30 F +47 22 96 05 50 Enferprise number NQ974404532
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6.3 APPENDIX C: EMC INSTRUMENTATION AND MEASUREMENT

EQUIPMENT

Calibration of test and measurement equipment is performed by an approved
commercial facility, whose standards are traceable to the National Institute of Science

and Technology.

Radiated Emissions

Description Manufacturer/MN Asset # Serial # Cal Due
Amplifier HP/8447D U-067 2727A06182 23MARRO05
Amplifier HP/8447D U-065 2727A06180 23MARRO05
Amplifier HP/8447D U-066 2727A06181 23MARRO05
Amplifier HP/8447D U-068 2727A06184 23MARRO05

Bicon Antenna SCH/BBA9106 U-187 6 20AUG04

Bicon Antenna SCH/BBA9106 U-186 7 26JUN04

Log P Antenna SCH/UJALP9107 U-011 11 26JUN0O4

Log P Antenna SCH/UHAL09107 U-010 10 20AUG04

Loop Antenna R&S/HFH 2-72 U-016 880665/-40 22JUL04

QP Adapter HP/85650 A U-001 2043A00277 05NOV04

Receiver R&S/ESVP U-078 879807/048 15APR05

Receiver R&S/ESVP U-083 882402/005 30JANO5

Spectrum Analyzer Agilent U-257 MY 42000103 Reference
Spectrum Analyzer HP/8566B U-138 2421A00516 06MARO5

High Frequency Equipment

Description Manufacturer/MN Asset # Serial # Cal Due
Amplifier 1-20 GHz Miteq/AFS6-02002000 18-P-MP U-162 428738 30MARO05

Horn Antenna, Double Rdg GD AH Systems/SAS-200/571 U-071 222 17JUNO5S
Rigid Coax Pasternack/PE3828-24 U-004 CC-300-5033 26MARO05

High Frequency Cable 1-20 GHz Andrew/FSJ1-50A U-323 58051 26MARO05

End of Report # 46066F
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