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1. L.S. Compliance in Review

L. S. Compliance, Inc. is located in Cedarburg, Wisconsin — United States.
We may be contacted by:

Mail: L. S. Compliance, Inc.
W66 N220 Commerce Court
Cedarburg, Wisconsin 53102

Phone: 262-375-4400
Fax: 262-375-4248

E-Mail:

As an EMC testing laboratory, our accreditation and assessments are recognized through
the following:

A2LA — American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025: 1999

With electrical (EMC) Scope of Accreditation

A2LA Certificate Number: 1255.01

U.S. Conformity Assessment Body (CAB) Validation

Validated by the European Commission as a U.S. conformity assessment Body operating
under the U.S./EU, Mutual Recognition Agreement (MRA) operating under the European
Union EMC Directive 89/336/EEC, Article 10.2

Date of Validation: January 16, 2001

Federal Communications Commission (FCC) — USA
Listing of 3 Meter Semi-Anechoic Chamber based on 47CFR 2.948
FCC Registration Number: 90756

Listing of 3 and 10 Meter OATS based on 47CFR 2.948
FCC Registration Number: 90757

Industry Canada
On-file, 3 Meter Semi-Anechoic Chamber based on 47CFR 2.948
File Number: IC 3088

On-file 3 and 10 meter OATS based on RSS-210
File Number: IC 3088-A
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2. A2LA Certificate of Accreditation

THE AMERICAN
ASSOCIATION

FOR LABORATORY
ACCREDITATION

ACCREDITED LABORATORY
AZLA has accredited

L.S. COMPLIANCE, INC.
Cedarburg, Wi

for technical competence in the field of

Electrical (EMC) Testing

The accreditation covers the specific tests and types of tesiz listed on the agreed
scope of accreditation,  This laboratory meets the requirements of ISONEC 17025~
1998 "General Requirements for the Competence of Testing and Calibration
Laboratanies” and any additional program requirements in the identified fisid of testing.
Testing and calibration laboratories that comply with this Infernational Standam also
operate in accordance with IS0 9001 or IS0 8002,

Presented this 26" day of June, 2001

Ll

President

Far' the Accreditation Council
Certificate Number 125501
Valid to dJanuary 31, 2003

For tests or types of tests to which this accreditation applies, please refer to the
laboratory's Electnical (EMG) Scape of Accreditation
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3. A2LA Scope of Accreditation

@l American Association for Laboratory Accreditation

LS COMPLIAMNCE, TNC.
Wibh: N2 20 Commence Count
Cedarburg. Wl 53012
James Blaha Phone: 262/ 3754400

ELECTRICAL (EMC)
Malicto: January 31, 2003 Cenificaw Number: 1255-01]

In recopmition of the suceessful completion of the AZLA evaluation process, accreditation is granted to
this laboratory 10 perform: the following tests:

Test Test Method(s)
Conducted Emissions
Contimuous THscontinmous Code of Federal Regulations ({CFR) 47, FOU
Method Barts 15 and 18 osing ANSTC63.4;
EM 5500 1, 55022, 5508140 5508 1-2;
CISPRI 11, 2200NS 13438

Radiated Emissions Code'of Federal Regolations (CFRY 47, FOC
Methoed Parts 15 and 18 using ANSLCo34;
ENz 5500 F 55022 3500 151, 55081 -2;
CISPRYT1.22:00M5 13438

Conducted Tminunity

Fast TramsientsBuarst IEC: LOk0-4-4. 801 -4:
ElsD 61000-4-4, 50082~ 50082-2
Surge 1EC: TOR0-4-5, B01-5; ENV 50142:
i EN:61000-4-5, 50082-1, 50{082-2
RF Ficlds TEC: 1000-4-6, 801 -6 ENV 50141;

EM: 61000-4-6, 500821, 500822

Voltage Dips/Interruptions 1EC T000-4:11;
EMN: 611000-4- 11, 500821, 500822
Radiated Immunity

RF Fields IEC: 80 -5, 1000-4-3: ENV S04
EN 6 1000:4-5, 300R2-1, S0082-2
RE Fields {30 Hz) HEC 1000-3-8; EN 6100-4-8
RF Fields (Pulse Mixde) EN:S0082-1, 50082-2: ENV 50204
Electrostatic Discharze (ESD) TEC: 1000-4-2. BOT-2: BEEN 608012

EN: 6 E000-4-2  50082-1, SO082.2

(AZTLA Cort: Mo 1255015 06/26/01 /J,)Ztﬁ ﬁ:{m Page 1 of L

5301 Buckeystown Pike, Suite 350 » Frederick, MD 21704-8373 » Phone: 301 = Faoc: 301-662 2974 @
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4. Validation Letter — U.S. Competent Body for EMC Directive 89/336/EEC

PR
5‘33 h % UNITED STATES DEPARTMENT OF COMMERCE
M : National Institute of Standards and Technology
kN & Gaithersburg, Maryland 20899-

I
Stares of "

January 16, 2001

Mr. James J. Blaha

L.S. Compliance Inc.

W66 N220 Commerce Court
Cedarburg, WI 53012-2636

Dear Mr. Blaha:

[ am pleased to inform you that the European Commission has validated your organization’s
nomination as a U.S. Conformity Assessment Body (CAB) for the following checked (v")
sectoral annex(es) of the U.S.-EU Mutual Recognition Agreement (MRA).

(v') Electromagnetic Compatibility-Council Directive 89/336/EEC, Article 10(2)

() Telecommunication Equipment-Council Directive 98/13/EC, Annex 111

() Telecommunication Equipment-Council Directive 98/13/EC, Annex III and IV
Identification Number:

() Telecommunication Equipment-Council Directive 98/13/EC, Annex V
Identification Number:

This validation is only for the location noted in the address block, unless otherwise indicated
below.

(v") Only the facility noted in the address block above has been approved.
() Additional EMC facilities:
() Additional R&TTE facilities:

Please note that an organization’s validations for various sectors of the MRA are listed on our
web site at http://ts.nist.gov/mra. You may now participate in the conformity assessment
activities for the operational period of the MRA as described in the relevant sectoral annex or
annexes of the U.S.-EU MRA document.

NIST will continue to work with you throughout the operational period. All CABs validated for
the operational phase of the Agreement must sign and return the enclosed CAB declaration form,
which states that each CAB is responsible for notifying NIST of any relevant changes such as
accreditation status, liability insurance, and key staff involved with projects under the MRA.
Please be sure that you fully understand the terms under which you are obligated to operate as a
condition of designation as a CAB. As a designating authority, NIST is responsible for
monitoring CAB performance to ensure continued competence under the terms of the MRA.

NIST
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5. Signature Page

I (oM

January 11, 2002

Prepared By:
Teresa A. White, Document Coordinator Date
i =
{%{;?’/‘{-/ﬁ#{f .-P;.._:"'-:
g January 11, 2002
Tested By:
Kenneth L. Boston, PE, EMC Lab Manager Date
;;y / 7
Wi Koz
‘ January 11, 2002
Approved By:

Kenneth L. Boston, EMC Lab Manager Date
PE #31926 Licensed Professional Engineer
Registered in the State of Wisconsin, United States
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6. Product and General Information

Manufacturer: Qtronics Manufacture, Inc.
Model: GSS2001RF, GSS2002RF, GSS2003RF and RF2001W
Serial: Preproduction
Description: Low power periodic transmitter
Frequency Range: 433.9 MHz
Test Voltage: 115VAC into a 12 VDC wall transformer
Environmental Conditions in the Test Lab:
Temperature: 20-25-C
Atmospheric Pressure:  30-60%
Humidity: 86kPa-106kPa

7. Introduction

On December llth, 22nd, 2001 and January 9th, 2002, a series of Radiated Emissions tests
were performed on the GSS2001RF GSS2002RF, GSS2003RF and RF2001W. This
product operates by means of a short burst of data transmission containing an [.D. Code.
On January 30", 2001, emission tests were performed on the RE2001W Module to verify
its similar performance to the GSS2001RF. A Voltage Variation test was also performed
on the GSS2001RF to verify 15.31 (e) performance.

These tests were preformed using the test procedure outlined in ANSI C63.4, 1992 for
intentional radiators, and in accordance with the limits set forth in FCC Part 15.231b, for
a periodic transmitter.

8. Purpose

The above-mentioned tests were performed in order to determine the compliance of the
EUT, with limits contained in various provisions of Title 47CFR, FCC Part 15, including:
15.207, 15.209, 15.231b, 15.231c and 15.31(e).

All radiated emission tests were performed to measure the emissions in the frequency
bands and to determine whether said emissions are below the limits established by the
above sections.

These tests were performed in accordance with the procedures described in the American
National Standard for methods of measurements of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz (ANSI
C63.4,1992).

Also used as a reference for the EMI Receiver specification is the International special
Committee on Radio Interference — CISPR 16-1, 1993,
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9. Summary of Test Report

The Qtronics GSS2001RF was found to MEET the requirements as described within the
specifications of Title 47 CFR, Part 15.231 and RSS-210, Section 6.2.2 for a low power
periodic transmitter.

10. Product Description

The Qtronics GSS2001 is a wireless CO and Gas detector module; the GSS2002RF is a
CO Monitor, and the GSS2003RF is a Gas Monitor. It is powered from a 12 VDC wall
adapter, and can be connected to a safety gas sensor. All three of the GSS series
monitors are physically and electrically identical. When activated by an alarm, the
device sends a short coded burst out to a receiver (RFT2001), which reproduces the
alarm. The RF2001W is a wireless water sensor module that is nearly identical to the
GSS2001 gas module, but is used to transmit an alarm, if a water alarm is sensed. The
RF2001W is housed in a smaller case than the GSS series monitors.

11. Test Requirements
The Qtronics GSS2001 will be tested to the following FCC Parts: 15.231b, 15.231c,
15.207 and 15.31(e).
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12. Radiated Emission Test

12a. Test Setup

The EUT was operated within the 3 Meter FCC listed Semi-Anechoic Chamber, located
at L.S. Compliance, Inc., Cedarburg, Wisconsin. The EUT was placed on an 80cm high
wooden pedestal, which was centered on the flush mounted 2m diameter metal turntable.
The EUT was configured to run in a continuous transmit mode during the 15.231b
measurements. One sample was modified to transmit continuously for tests of the
fundamental and spurious/harmonic emissions. This unit was then returned to normal
operation for testing of the data packet length and occupied bandwidth.

12b. Test Procedure
The fundamental and spurious (harmonic) emissions of the transmitter were tested for
compliance to Title 47CFR, FCC Part 15.231b limits for periodic devices.

The EUT was tested from the lowest frequency generated by the transmitter (without
going below 9 kHz) to the 10™ harmonic of the fundamental frequency generated by the
device. The appropriate limits were also observed when the fundamental or spurious
signals were located within any of the restricted bands as described in Part 15.205a.

The EUT was placed on a 80 cm high pedestal, with the Antenna Mast placed 3 m from
the EUT. A Biconical Antenna or Tuned Dipole was used to measure emissions from 30
MHz to 200 MHz, a Log Periodic or Tuned Dipole was used to measure emissions from
200 MHz to 1000 MHz, and a Double Ridged Waveguide Horn Antenna was used to
measure emissions above 1 GHz.

The EUT was programmed to operate in continuous transmit. The resultant signals were
maximized by rotating the turntable 360 degrees, and by raising and lowering the
Antenna between 1 and 4 meters. The EUT was also given different orientations to
determine the maximum signal levels, using both horizontal and vertical antenna
polarities. While oriented in the maximum direction, the transmitter radiated output was
monitored, while the AC line voltage to the transformer powering the unit was varied.
The lowest voltage used was 98VAC (85% of 115VAC) and the highest voltage used was
132VAC (115%).

12¢. Test Results

No significant emissions were found aside from the transmitter fundamental and several
harmonics. The unit was scanned for emissions, over the range of 30 to 4500 MHz to
establish compliance with Part 15.231b and 15.205 while in continuous transmit mode.
At frequencies below the fundamental, no spurious signals, other than the noise floor of
the system could be found within 20dB of the limits. While conducting the 15.31(e)
measurements, the fundamental carrier level was not seen to vary over the voltage
variation, with the exception that the unit dropped out of transmit when the AC voltage
was decreased below 105VAC.
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12d. Occupied Bandwidth

In addition to measuring the levels of radiated emissions, the occupied bandwidth of the
transmitter was measured. In accordance with FCC Part 15.231c¢, the 20dB bandwidth of
the transmitted signal should be within a window of 0.25% of the center carrier
frequency. The resolution bandwidth was set to the closest available filter setting on the
HP8546A EMI system than corresponded to 5% of the allowable bandwidth determined
in the calculation mentioned above, without going below the resolution bandwidth of
10kHz, as dictated in ANSI C63.4-1992 Section 13.1.7.

The sample was activated to transmit in a single burst mode and was placed on the
aforementioned test configuration within the 3 meter Chamber. The transmitted signal
was captured on the Log Periodic Antenna and fed to the HP§546A EMI Receiver, where
the fundamental frequency was displayed, and a plot of the occupied bandwidth was
produced.

From the graph shown on the following page, the bandwidth was seen to be 53.8 kHz,
which is within the allowable 0.25% bandwidth of 1085 kHz by a large margin.

12e. Test Equipment Utilized, Radiated Emissions

A list of the test equipment and antennas used for the tests can be found in Appendix A.
All equipment is calibrated and used according to the user manuals supplied by the
manufacturer. All antenna calibrations were performed at a N.I.S.T. traceable site, and
the resultant correction factors were entered into the HP8546A EMI Receiver software
database.

The connecting cables used were also measured for loss using a calibrated Signal
Generator and the HP8546A EMI Receiver. The resulting loss factors were entered into
the HP8546A database. This allowed for automatic change in the antenna correction
factor, as well as cable. The resulting data taken from the HP8546A EMI Receiver is an
actual reading and can be entered into the database as a corrected meter reading. When a
reading is taken using the peak detector, a duty cycle correction factor can be applied for
conversion to an average reading. This operation can be used when measuring periodic
data transmission, under FCC Part 15.231b and Part 15.231c.

The resulting average reading was then compared to the appropriate limit in order to
determine compliance. The HP8546a EMI Receiver was operated with a bandwidth of
120 kHz when receiving signals below 1 GHz, and with a bandwidth of 1 MHz when
receiving signals above 1 GHz, in accordance with CISPR 16.

The Peak, Quasi-Peak and Average detector functions were all used.
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12f. Photo of Setup for Radiated Emissions Test
in the 3 Meter Semi-Anechoic Chamber
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12g. Signature Scans — Radiated Emissions: GSS2001 Test Sample, unless noted.

Signature Scan, Vertical Polarization

30 MHz - 300 MHz

[(#] 17:58:31 DEC 11, PAAL L aci Hrd
HERKER ACTU OET: PEAK key Menu
4.7 MHz HERS OET: PEAK OF AUG = PAN
P3.47 dBul HKR 24,7 MH:
wism 3743 ABplisn
LOG REF BB @ dEplsm “H%%EHE
1@
dEs#
MR
HATH
A dB HOLD A
VIEW A
| elimrmmed R ELL N L)
ﬁ | LY. ] HWWWW
R T I e o
UA SE ELANE A
ar FrL
ALORR
Trace
B E L
START 3A.0 HHz ETOF 3PE.0 MHr More
R +1F BW 12@ kHz AUG EW 388 kHr SUP 257 nsec 1 af 2
Signature Scan, Horizontal Polarization
300 MHz - 1000 MHz
[B@] 16:31:44 DEC 11, PAB Last frd
REF LEVEL ALTU DET: PERAK Key Menu
GA.8 dBplsm MEAS DET: PEAK OP AUG BN
MEE Y434.B HHz
ay 71 dBplsm
LOG AEF 9@ @ dBplsn ”HE“E?
1@
dB-
e HARKER
18 dB -
HEX1
PERK
WP
e SE - P HEx1 P
o PO N | S Sy i R1GH1
ALORR
HEX1 PK
LEF1
START 2HHB.H MHz S510FP 1 .BABA GH=z Nore
R #1F EW {128 kHz AUG EW 38 kHz SUP BESE msec 1 of 2
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Signature Scan, Vertical Polarization (RF2001W)

300 MHz — 1000 MHz

[#] 17:48:15 JAN 38, PAAP

LOG AEF 9@ @ dBEpYsn

STOP ACTY DET: PERAK
1.888R GH: MEAS DET: PEAK OGP ALIG
MER 43y.B HH:

8A.8E dBulsm

i@
dBrs

Last Hrd

HARKER

ATH
18 dB

|
up Sp R E— ume»thmwﬂw”r*

ar FE;ﬁMdﬂMdmAJﬂﬁwwbﬂuuﬁmMM)ww

ALORR

START 3HB.H MHz 10
RL #1F BW 128 kHr LG Bl 3BA kH=

F 1.B0BB GHzx
SUP ESE msec

Key Henu
SPAN

¢ CF
HARKER
F-Y
HEX
PERKE

HEXT PK
RI1GHT

HEXT PK
LEF1

Hore

1 of ¢

Signature Scan, Horizontal Polarization (RF2001W)

1000 MHz — 4500 MHz

Last Hrd

HARKEFR

[(F] 17:97:52 JAN 38 P@EP
NRRKER ALTU DET: PEAK
1.797 GHz MEAS DET: PEAK GP ALG
SE. 74 dBy MEE 1,737 GHz
weon 56,30 dBulsm
LOG  AEF 7B @ dEulsm PREAHE ON
im
B
AN
A dE i
mmwﬂ,ﬁAmﬂuMu~ww-ﬂ»#ﬁ«—Mﬂ
VA SR
a0 FL
ALORF
START 1,008 Gz STOF 4,588 GHz
B #41F BM 1.8 NHzr  #AUG BW 1B kHz SUP 1,85 sec

Key Henu
SPAN

HORMAL

MAARKER

F.Y

HARKER
ANFTO

ELECT
1234y
MARKER 1

0N OFF

NHore

{1 of 2

Note: The above scans are included to show the nearly identical performance of the

transmitter module in the smaller case.
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Signature Scan, Vertical Polarization
1000 MHz — 4500 MHz

[B#] 17:83:43 DEC 11, @@l aci frd
5T0P ALTY DET: PERAK Key Menu
Y. SHEA GHsz MEAS DET: PEAK QP AMG SPAN
MER 1.737 GHz
4A,07 dBulem |
LOG AEF 7@ @ dBpYsn FREAHP ON HHE“EF
19
dBs
=t HARKER
A dBE . -
| ,
HEX1
LM‘“"IL’AWM FEAK
WA 5B NEx1 P
S FL E1GHT
ACORR
HEx1 PK
LEF1
START 1.A@A CHz STOP 4.S5HE GHz Hore
F #1F EW 1.H HHz #AUG BW 1B kHz SWP 1.05 sec { of 2
Signature Scan
Occupied Bandwidth
[(F] 16:47:83 DEC 11. P@@L [(ae1 frd
HRRKER . ACTU DET: PEAK Key fenu
_HA dE MER. 923.8 kHz
.B@ dE
HERKEF
;uu AEF 95 @ dBpMsn HORHAL
dE;H \'L HAR KE R
1@ dE I \ 4
oL f \ HERKER
55.@ ,/I \I't. ANPTO
dBuU.-" h _f"" \'\
VA SE ] . EELECT
SCOFC na ., 12134
ALORER o
W DN DFF
CEHTER Y434_.@2A@ HHz SPAN SHB.B kHz Nore
R #1F BW 18 kHr AUG BW 18 kHzr SWF 2H.B msec { of 2
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12h. Data Packet Detail — Radiated Emissions

Data Packet Detail, 2 Seconds, showing 1 entire packet

[@F] 18:18:13 JAN B9 PO0F e
HREKER . ALTU DET: PEAK Key fenu
1. UAGE sec MEAS DET: PEAK OP AUG .
47.95 dE HkRs 1.4YHSH sec
47,105 4B
LOG RAEF 98 @ dEpV.n HEEEEE
|
dBs T
B HAR KE R
1@ dE =
HFR KE R
ANPTO
UR SR EELERT
a0 FC 12134
ALORR
MARKEFR 1
pe—— et DN DFF
CENTER U34.@28 MAz SPAN @ Hz Nore
RL H#IF BW 1.8 HHz RAUG BM 18 kHz 15WP 2.8 sec 1 of 2

Data Packet Detail, 100 Milliseconds, showing 15 msec header break

[(] 18:17:74 JAN @89 FARF ol frg
HRRKER . ALTU DET: PERAK Key Menu
15,950 msec MERS OET: PEAK BP ALG Sl
-.B7 dE HKkRa. 15%.250 msec

N T

HARKER

tgn AEF 9B @ dBulsn it
dBvs

B1H 1 HARKER

1@ dE | o

T HARKER

ANETD

UR SE EELECT

50 FC 1234

ALORR

MARKER 1
0N DFF

CEHTER 434.@2H HMHz SPAN A Hz More

R A1F BM 1.8 HHz BAUG BW 18 kHz #SUP 108 msee 1 of 2
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Data Packet Detail, 20 Milliseconds, showing bit structure in preamble

fdar

= PEAK

= PEAK OGP AUG

HKR. BAR.AH psec
-.12 4B

[B&] 18:37:11 JAN @3
HRARKER o
BHA . AB psec
-.13 dB

LOG AEF 9B @ dEpUsn

i@

dB«

ATH [

i@ d3777777J7777777

up 5B

S0 FLC

ALORR v 2

CENTER 434.AZH HMHr
RL #1F BW 1.0 HH=z

2FAN B H=r

#AUG BW 18 kHx +5HP 2H.H msec

HARKER

Lasl Hrd
Key Heno

SPAN

HORHAL
HAARKER
A
HARKER
AMNPTD

ELLEC]
12 13u

MARKEFR 1
OM DOFF

Hore
1 of @

Data Packet Detail, 20 Milliseconds, showing bit structure in data section

@3] 18:36:53 JAM B9, pEAP
HRRKER ALTU OET: PEAK
1.P5ER meec MEAS GET: PEAK GF AUG
.B5 dE HER. 1.258H msec

.E5 ab

LaG AEF 98 @ dEpWrmnm

iAa

dB

ATH — e —

10 ael] [ ] [] [ ] I ] [}

un o

i€ FC

ALCORF Hel J ! | k N LV M b

CENTER U30.@28 ARz SPAN @ Az

FL ®1F BW 1.8 Hiz RAUG BM 18 iz $EUP BB mses

HARKER

Last Hrd
Key Henu

SPAN

HORHAL
HARKER
.
HARKEFR
ANFTD

EELECT
12134

MARKEFR 1
OM OFF

Hore

1 of 2

Data Packet Detail, 500 Milliseconds, showing the 78 Milliseconds length

of the data section

faEe

ACTY DET: PEAK
MEAS DET: PEAK OP ALG
HKkRa 72.750 msec
_1E dBE

Last Hrd
Key Henu

SPAN

[F&] 1B:HB:H1 JAM @Y.
HRARKER .
7H. 750 msec
.16 dE

LOG AREF 9B @ dEpWsn

i@

dEr

H1H

i@ dB

A 5B

S0 FC

ALORR

CEHTER Y3Y.AZH MH=z
R #1F BW 1.8 HH=z

SPAN B Hr

#AUG BW 1B kH= #5UP S0 msec

HARKER
HORANAL

HARKER
A
NAARKER
ANPTOD

EELECT
123

MARKER 1
O OFF

Hore

i of @
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12i.

Measurement of Electromagnetic Radiated Emissions

Measurement of Electromagnetic Radiated Emissions
Within the 3 Meter Semi-Anechoic FCC Listed Chamber

Manufacturer: Qtronics Manufacture, Inc.
Date of Test: December 11, 2001
Model: GSS2001 and RF2001W
Serial: Preproduction
Specifications: 15.231b and 15.209
Distance: 3 Meters
Detector(s) Used: Peak
Frequency Range 30 to 4500 MHz
Inspected:
Configuration: Continuous Data Transmit
Equipment: HP 8546 A EMI Receiver; EMCO 3115 Double-Ridged Wave

Guide/Horn Antenna; EMCO 93146 Log Periodic Antenna; EMCO

3121C Dipole Set Antenna; EMCO 3110B Biconical Antenna

The following table depicts the level of significant fundamental and harmonic emissions found.

GSS2001
EMI
Meter Duty Cycle | Corrected 15.231b
Frequency | Antenna Height Azimuth | Reading Correction Reading Limit Margin

(MHz) Polarity (Meters) | (0-360°) | (dBuV/m) (dB) (dBpV/m) | (dBpV/m) (dB)

433.92 H 1.0 340 85.6 5.15 80.45 80.82 37

433.92 \% 1.15 135 85.8 5.15 80.65 80.82 17
868 H 1.0 15 65.9 5.15 60.75 60.82 .07
1302 \% 1.0 175 50.1 5.15 44.95 60.82 15.87
1736 H 1.1 325 55.6 5.15 50.45 60.82 10.37
2170 \Y 1.3 0 45.7 5.15 40.55 60.82 20.27
2604 \% 4.55 0 49.3 5.15 44.15 60.82 16.67
3038 -- -- -- 37.7* 5.15 32.55 60.82 28.27
3472 \% 1.15 0 48.6 5.15 43.45 54.0 10.55
3906 -- -- -- 47.7* 5.15 42.55 54.0 11.45
4340 -- -- -- 49.8%* 5.15 44.65 54.0 9.35

*Higher order harmonics were found to be below the noise floor of the receiving system.
RF2001W (Small Sensor)

433.92 \Y 1.0 120 84.9 5.15 79.75 80.82 1.07
868 H 1.0 70 62.0 5.15 56.85 60.82 3.97
1302 \Y 1.0 0 45.0 5.15 39.85 60.82 20.97
1736 H 1.1 0 57.0 5.15 51.85 60.82 8.97

L.S. Compliance, Inc.
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13. Conducted Emission Test

13a. Test Setup

The Conducted Emission tests were performed within an 8 by 10 foot Shielded Room,
located at L.S. Compliance, Inc., in Cedarburg, WI. The test item was placed on a non-
conductive rubber cart with a height of 80 cm above the reference ground plane. The test
object was spaced 40 cm from the rear wall of the Shielded Room and further than 80 cm
from adjacent walls, and the test object power supply was plugged into a 50 Ohm
50/250uH Line Impedance Stabilization Network (LISN). The test area and setup are in
accordance with ANSI C63.4-1992, Sections 5,6, and 7. The AC power supply to the
LISN was fed into the Shielded Room via an appropriate broadband EMI filter. The test
sample was modified to transmit continuously during the Conducted Emission Test.

13b. Test Procedure

After the EUT was setup in the Shielded Room and connected to the LISN, the RF
sampling port of the LISN was cabled to a 10 dB Attenuator-Limiter, and then to the EMI
Analyzer. The EMCO LISN used has the facility to terminate the unused port with a 50
Ohm load when switched to either L1 (line) or L2 (neutral). The appropriate frequency
range and bandwidths were entered into the HP 8546A EMC Receiver, and
measurements were made. The test object cables and position were varied to find the
maximum signal levels. Final readings were then taken and recorded. The test procedure
guidelines used are found in ANSI C63.4-1992: Sections 7 and 11, including Annex EI
and E2.

The limits for Conducted Emissions for this test object are found in Title 47CFR, FCC
Part 15.207(b) for an intentional radiator. The levels of these limits are 250uV (48dBuV)
from 450 kHz to 30 MHz. Test results are located in Appendix II and pictures of the test
setup are in Section 1.11.

13c. Test Results

No significant emissions were found emanating from the wall transmitter. The unit was
scanned for emissions, over the range of 0.45 to 30 MHz to establish compliance with
Part 15.207 while in continuous transmit mode.
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13d. Test Equipment Utilized

A list of the test equipment and antennas used for the tests can be found in Appendix A.
All equipment is calibrated and used according to the user manuals supplied by the
manufacturer. All antenna calibrations were performed at a N.I.S.T. traceable site, and
the resultant correction factors were entered into the HP8546A EMI Receiver software
database.

The connecting cables used were also measured for loss using a calibrated Signal
Generator and the HP8546A EMI Receiver. The resulting loss factors were entered into
the HP8546A database. This allowed for automatic change in the antenna correction
factor, as well as cable. The resulting data taken from the HP8546A EMI Receiver is an
actual reading and can be entered into the database as a corrected meter reading. When a
reading is taken using the peak detector, a duty cycle correction factor can be applied for
conversion to an average reading. This operation can be used when measuring periodic
data transmission, under FCC Part 15.231b and Part 15.231c.

The resulting average reading was then compared to the appropriate limit in order to
determine compliance. The HP8546a EMI Receiver was operated with a bandwidth of
9 kHz while receiving signals from 450 kHz to 30 MHz in accordance with CISPR 16.

The Quasi-Peak detector function was used.
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13e. Photo of Setup for Conducted Emissions Test
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13f. Signature Scans — Conducted Emissions
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13g. Measurement of Conducted Emissions

Measurement of Conducted Emissions
In the FCC Listed Shielded Room

Manufacturer: | Qtronics Manufacture, Inc.
Date of Test: | December 11, 2001
Model: | GSS2001 RF
Serial: | Pre-production
Specifications: | 15.207
Distance: | N/A
Detector(s) Used: | Quasi-Peak
Frequency Range | 0.450 —30.0 MHz
Inspected:
Configuration: Continuous Data Transmit
Equipment: HP 8546 A EMI Receiver;, EMCO 3816/2NM LISN

The following table depicts Conducted Emissions measured.

Frequency Line EMI 15.207 Margin
(MHz) Meter Limit (dB)
Reading (dBnv)
(dBuVv)
0.453 L1 33.7 48.0 14.3
0.471 L1 32.8 48.0 15.2
0.525 L1 32.4 48.0 15.6
0.461 L2 35.9 48.0 12.1
0.481 L2 35.2 48.0 12.8
0.509 L2 34.8 48.0 13.2
0.517 L2 34.5 48.0 13.5
0.525 L2 34.9 48.0 13.1

L.S. Compliance, Inc.

FCCLD. # OZE-RFT2001

Prepared For: Qtronics Manufacture, Inc.

Test Report Number: 301468 Rev. 2

Page 23 of 27




APPENDIX A

Calculations
Manufacturer: | Qtronics Manufacture, Inc.
Date of Test: | December 11, 2001
Model: | GSS2001 RF
Serial: | Pre-production
Specifications: | 15.207

CALCULATION OF RADIATED EMISSIONS LIMITS FOR FCC PART
15.231(B) (260-470 MHz)

FIELD STRENGTH OF FUNDAMENTAL FREQUENCIES:

The calculation involves a linear interpolation of 3,750 to 12,500 uV/m over 260-470
MHz, where field strength of the fundamental frequency (f,) when 260< £,<470 MHz,
Can be found by: 3,750 + 41.667(f,-260), where f, is in MHz.

FIELD STRENGTH OF SPURIOUS/HARMONIC FREQUENCIES:

The calculation involves a linear interpolation of 375 to 1,250 uV/m over 260 to 470
MHz, where field strength of the harmonic frequencies (2f,, 3f,...), when 260< £,<470
MHz, can be found by: 375 + 1.667(f, - 260), where f, is in MHz.

** Where f, = 434 MHz
Fundamental: 3,750 + 41.667 (434-260)= 11,000pV/m
Harmonic: 375 + 1.667 (390-260) = 1,100 uV/m

Frequency Fundamental | Fundamental Harmonic Harmonic
(MHz) Limit Limit Limit Limit
(nV/m) (dBpV/m) (nV/m) (dBpV/m)
434 11,000 80.82 1,100 60.82
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DUTY CYCLE CORRECTION FACTOR CALCULATION

For a graphical presentation of the data bursts being transmitted from the Transmitter,
refer to Pages 15 and 16. This plot was taken of a unit which has been programmed to
send its activation code repeatedly, by holding down one of the buttons, to permit
radiated emissions tests to be readily performed.

Average (Relaxation) Factor

Average Factor = 20 * Log (Worst Case On-time over 100 ms)

Message Format: Upon receiving an alarm, or test activation, the EUT sends a 1200 ms
(1500 bit) preamble, followed by a 15 ms header, and then a data package (64 bit) of 76.8
ms length. The preamble is always a 50% duty cycle (.400 bit high, then 0.400 ms bit
low). The header is 15 ms low, and the 64 bit data package is 2/3 high, 1/3 low (0.800
ms then 0.400 ms) for a worst case packet; all 1’s for data bits.

Averaging Factor Calculation: [On — time / 100 ms period]

Worst Case (all data bits = 1)

The worst case 100 milliseconds then occurs at the END of the 1300 ms (approximate)
packet. With a data portion length of 76.8 ms, preceded by a 15 ms header (all low),
leaves only an 8.2 ms section on the back end of the preamble.

S0 8.2 (x.5)=4.1 ms plus 76.8 (x.5) = 51.2 equals 55.3 ms total on time.

When the total on-time is computed over a 100 millisecond window, according to FCC
Part 15.35(c) where the pulse train exceeds 100 milliseconds, a total of 55.3 milliseconds
re obtained. This results in a relaxation factor of 5.15 dB, which is under the allowable
cap of 20 dB, as stated in FCC Part 15.35(b).

Relaxation Factor = 20 log (0.553) = 5.15
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Occupied Bandwidth Calculations

FCC part 15.231(c) states that the bandwidth of the periodic device shall be no wider than
0.25% of the center frequency for devices operating between 70 and 900 MHz.

Said bandwidth is determined at the -20 dB reference to peak carrier points.
For 434 MHz, the 20 dB bandwidth is 0.0025 x 434 = 1.085 MHz

Refer to the set of graphs that show the actual occupied bandwidth of the EUT, which for
this sample is 0.054 MHz, well within the limits.
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APPENDIX B

Test Equipment List
Calibration
Information
Due
Asset# | Manufacturer Model # Serial # Description Date Date
AA960004 EMCO 93146 9512-4276 Log-Periodic Antenna 02-28-01 02-28-02
AA960005 EMCO 3110B 9601-2280 Biconical Antenna 09-24-01 09-24-02
AA960008 EMCO 3816/2NM 9701-1057 Line Impedance Stabilization 09-11-01 09-11-02
AA960014 Fischer FCC-801-M3-25 | 148 Coupler-De-Coupler Network 10-06-01 10-06-02
AA960023 Werlatone C3910 5167 Directional Coupler 40dB 06-19-01 Note 1*
AA960024 Pasternack 100 Watts PE 7021-6 DC-1.5 GHz Attenuator 1/0 Note 1*
AA960031 HP 11947A 3107A01708 | Transient Limiter 10-22-00 10-03-01
AA960054 Giga-Tronics 80301A 1830164 Power Sensor 08-21-01 08-21-02
AA960050 Chase BiCBL6140A Bilog 1106 Bilog Antenna 06-19-01 Note 1*
CC00181C HP 33120A US36013549 | Signal Generator 09-29-00 | N/A
EE960003 Amplifier 100W 1000M1A | 19821 100 Watts Amp 06-19-01 Note 1*
Research
EE960005 Giga-Tronics 8542C 1831450 Dual Channel Power Meter 08-15-01 08-15-02
EE960006 Haefely Trench PESD 1600 H604079 ESD Gun 10-24-01 10-24-02
EE960007 Haefely Trench Pline 1610 083732-19 Line Fluctuation Generator 10-30-01 10-30-02
EE960010 Haefely Trench P-Surge-4 083061-08 Power Surge Generator 10-25-01 10-25-02
EE960011 Haefely Trench PEFT 4010 083180-21 EFT/Burst Generator 10-18-01 10-18-02
EE960013 HP 8546A 3617A00320 | Receiver RF Section 10-31-01 10-31-02
EE960014 HP 85460A 3448A00296 | Receiver Pre-Selector 10-31-01 10-31-02
EE960015 HP 6843A 3531A-00145 | AC Power Source/Analyzer 10-22-00 | N/A
EE960016 Marconi 2024 112120/044 Signal Generator 08-15-01 08-15-02
FF666001 Fischer FCC-LISN-50- 9901 100 A (4Line) LISN 05-10-01 05-10-02
100-4-01
FF666002 Fischer F201-32mm 347 Absorbing Clamp 02-01-01 02-01-02
FF666003 Fischer F2031-32mm 361 EM Injection Clamp 06-22-01 N/A
FF666013 HP 8698A 3636A02735 | Signal Generator 05-15-01 05-15-02
FF666022 Amplifier 75A250 21952 75 Watts Amp 06-22-01 Note 1*
Research
EE960145 | Voltech PMI 00934644 Impedance Network 02-02-01 02-02-02
EE960144 | Voltech Standard 555 1B71/6968 Precision Power Analyzer 02-27-01 02-27-02

Note 1* - Equipment calibrated within a traceable system.
Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type Particular Configuration Uc Value in Appropriate Units
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.24 dB
Radiated Emissions 3-Meter Chamber, Log Periodic | 4.8 dB
Antenna
Radiated Emissions 10-Meter OATS, Biconical Antenna 4.18 dB
Radiated Emissions 10-Meter OATS, Log Periodic Antenna | 3.92 dB
Conducted Emissions Shielded Room/EMCO LISN 1.60 dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 1.128 Volts/Meter
Conducted Immunity 3 Volts level 1.0V
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