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ADMINISTRATIVE INFORMATION

DATE OF TEST: August 1-4, 2005
DATE OF RECEIPT: August 1, 2005
MANUFACTURER: BW Technologies

2840 - 2nd Avenue S.E.
Calgary, Alberta T2A-7X9 Canada

REPRESENTATIVE: Jim Turner

TEST LOCATION: CKC Laboratories, Inc.
5046 Sierra Pines Drive
Mariposa, CA 95338

TEST METHOD: ANSI C63.4 (2003), DA 02-2138 August
30, 2002, DA 00-705 March 30, 2000, KDB
Publication No. 558074 and RSS-212

PURPOSE OF TEST: To demonstrate the compliance of the
Personnel Alert Base, PA-BASE-900, with
the requirements for FCC Part 15 Subpart C
Section 15.247 devices.
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FCC TO CANADA STANDARD CORRELATION MATRIX

Canadian Canadian FCC FCC
Standard Section Standard Section Test Description
RSS 210 5.5 47CFR 15.203 Antenna Connector Requirements
RSS 210 6.2.1 47CFR 15.209 General Radiated Emissions Requirement
RSS 210 6.3 47CFR 15.205 Restricted Bands of Operation
RSS 210 6.4 47CFR 15.215(c) Frequency Stability Recommendation
RSS 210 6.5 47CFR 15.35(c) Pulsed Operation
RSS 210 6.6 47CFR 15.207 AC Mains Conducted Emissions Requirement
RSS 210 | 6.2.2(0)(al) 47CFR 15.247(a)(1) | Minimum Channel Bandwidth
RSS 210 | 6.2.2(0)(al) 47CFR 15.247(g) Hopping Sequence
RSS 210 | 6.2.2(0)(al) 47CFR 15.247(h) Incorporation of Intelligence
15.247(a)(1)

RSS 210 | 6.2.2(0)(a2) 47CFR (i) Average Time of Occupancy
RSS 210 | 6.2.2(0)(a2) 47CFR 15.247(b)(2) | RF Power Output
RSS 210 | 6.2.2(0)(el) 47CFR 15.247(d) | Spurious Emissions

IC 3082-D 784962 Site File No.

CONDITIONS FOR COMPLIANCE

No modifications to the EUT were necessary to comply. Conducted emissions not required for
this device because this device is powered by a dedicated, isolated industrial whole-building
power supply.

APPROVALS

Steve Behm, Director of Engineering Services

QUALITY ASSURANCE:

TEST PERSONNEL:

é@%" = /J"‘?é

k
==

Joyce Walker, Quality Assurance Administrative

Randy Clark, EMC Engineer

Manager

Page 5 of 58
Report No: FC05-035



_Wi"r-.-l.l.'l'll'lt| miwer FF astssras

<K

EQUIPMENT UNDER TEST (EUT) DESCRIPTION

The customer declares the EUT tested by CKC Laboratories was representative of a production
unit.

FCC 15.31(e) Voltage Variations
No detectable change was observed for power output with variations of input power £15% of
nominal DC input.

FCC 15.31(m) Number Of Channels
This device was tested on three channels.

FCC 15.33(a) Frequency Ranges Tested

15.109 Radiated Emissions: 30 MHz — 10 GHz

15.111 Antenna Conducted Emissions: 1 MHz — 10 GHz
15.247 Radiated Emissions: 1 MHz — 10 GHz

FCC SECTION 15.35:
ANALYZER BANDWIDTH SETTINGS PER FREQUENCY RANGE

TEST BEGINNING FREQUENCY ENDING FREQUENCY BANDWIDTH SETTING
RADIATED EMISSIONS 150 kHz 30 MHz 9 kHz
RADIATED EMISSIONS 30 MHz 1000 MHz 120 kHz
RADIATED EMISSIONS 1000 MHz 10 GHz 1 MHz

FCC 15.203 Antenna Requirements
See customer declaration for compliance to FCC 15.203 antenna requirements.

FCC 15.205 Restricted Bands

The fundamental operating frequency lies outside the restricted bands and therefore complies
with the requirements of Section 15.205 of the FCC rules. Any spurious emission coming from
the EUT was investigated to determine if any portion lies inside the restricted band. If any
portion of a spurious emissions signal was found to be within a restricted band, investigation was
performed to ensure compliance with Section 15.209.

Eut Operating Frequency
The EUT was operating at 902-928 MHz.
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EQUIPMENT UNDER TEST

Personnel Alert Base

Manuf: BW Technologies
Model: PA-BASE-900

Serial: 05182196

FCC ID: R90-PAHE-10 (pending)

PERIPHERAL DEVICES
The EUT was tested with the following peripheral device(s):

DC Power Supply

Manuf: Topward Electric Instruments Co., Ltd.
Model: TPS-2000

Serial: 920035

FCC ID: NA
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REPORT OF MEASUREMENTS

The following tables report the six highest worst case levels recorded during the tests performed
on the EUT. All readings taken are peak readings unless otherwise noted. The data sheets from
which these tables were compiled are contained in Appendix C.

Table 1: FCC 15.109 Six Highest Radiated Emission Levels
METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Ant Amp Cable READING LIMIT MARGIN NOTES
MHz dBuv dB dB dB dB dBuVv/m dBuVv/m dB
79.600 39.3 6.7 | -270 | 2.0 21.0 40.0 -19.0 \
79.640 38.1 6.7 | -270 | 20 19.8 40.0 -20.2 \%
80.900 40.3 68 | -270 | 20 22.1 40.0 -17.9 \%
80.900 37.2 68 | -270 | 2.0 19.0 40.0 -21.0 \
83.800 39.4 73 | -26.9 2.1 21.9 40.0 -18.1 \%
109.220 36.3 10.2 | -26.8 2.4 22.1 43.5 -21.4 \%
Test Method: ANSI C63.4 (2003) NOTES: V = Vertical Polarization
Spec Limit: FCC Part 15 Subpart B Section 15.109 Class A

Test Distance: 3 Meters

COMMENTS: EUT is a gas detection system operating in the 902-928MHz frequency band.
Equipment is a frequency hopping spread spectrum radio operating in continuous receive mode.
Personnel Alert Base is mounted on test wall as per configuration typically seen in field
installations. DC/Signal cable is routed through a conduit, which is grounded to the ground plane
in accordance with the NEC and CEC requirements for explosion proof equipment. DC power to
EUT is routed from support power supply. EUT drain wire is tied to ground plane. The
operation of the RF deck is verified by confirming duplex traffic with the badge prior to the
emissions test commencing.  Operating Frequency: Receive Mode. Frequency Range
Investigated: 30MHz - 10GHz. Temperature: 29°C, Relative Humidity: 38%. No EUT
emissions detected within 20dB of the limit in the frequency range above 1GHz.
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Table 2: FCC 15.111 Six Highest Radiated Emission Levels
METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Ant Cable READING LIMIT MARGIN NOTES
MHz dBuv dB dB dB dB dBpuVv/m dBpVv/m dB
6992.800 30.8 0.0 1.9 32.7 50.0 -17.3 R
7055.800 30.7 0.0 1.9 32.6 50.0 -17.4 R
7064.200 30.6 0.0 1.9 325 50.0 -17.5 R
7148.200 31.7 0.0 1.9 33.6 50.0 -16.4 R
7345.600 29.2 0.0 1.9 311 50.0 -18.9 R
7828.600 29.0 0.0 2.0 31.0 50.0 -19.0 R
Test Method: ANSI C63.4 (2003) NOTES: R = RF Output
Spec Limit: FCC Part 15 Subpart B Section 15.111

COMMENTS: EUT is a gas detection system operating in the 902-928MHz frequency band.
Equipment is a frequency hopping spread spectrum radio operating in continuous receive mode.
Equipment is connected directly to the spectrum analyzer. Operating Frequency: Receive Mode.
Freguency Range Investigated: 1MHz to 10GHz. Temperature: 23°C, Relative Humidity: 38%.
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FCC 15.247(a)(1) CHANNEL SEPARATION

Test Conditions: EUT is a gas detection system operating in the 902-928MHz frequency band.
Equipment is a frequency hopping spread spectrum radio operating continuously with
modulation enabled. Equipment is connected directly to the spectrum analyzer through suitable
attenuation. Frequency Range Investigated: Carrier. Temperature: 23°C, Relative Humidity:
38%.

B Technologies PA-BASE-S00 1524721 ) Channel Separation

RefLevel 10639 dBY  ATTEM 2048

RE= B 8.0kH=z WID BW 9 ikHz 5P 27 B67mzec

Marker 1) 914 803kHz 91 2527 dBp'  Marker 20 915 403hHE 91 1247 dBPY Detta: S00.0kHZ

100

90+

alT

0t

By

GO

B0+

40

48 9149 9150 9151 9152 9153 9154 9NMH5 9156 91587
Frequercy [MHz]
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In a single pulse, the equipment transmits for 5.06ms.

FCC 15.247(a)(1)(i)) AVERAGE TIME OF OCCUPANCY

Pulse repetition on a single channel

appears at 924ms. Within a ten second window, a single pulse appears eight times. Therefore, 8
*5.06ms = 40.48ms or 0.04 seconds within a 10 second period.

Single Pulse #pulsesin 10 | Total ontime | Limit Pass/Fail
Duration seconds
5.06ms 8 0.04 seconds 0.4 seconds

DA 00-705 Dwell Time Correction Factor

In a single pulse, the equipment transmits for 5.06ms.

Pulse repetition on a single channel

appears at 924ms. Therefore, the maximum pulse duration within a 200ms is 5.06ms.

DTCF = 20LOG( 1

FCC 15.247(a)(1) DWELL TIME 1 (SINGLE)

5.06ms
00ms

] =-25.92dB

B Technologies PA-SASE-B00 15,247 (a) 1) Dyvell Time (Singls Pulse)
Feaf Level 10628 By ATTEN 20 B
RES Bvwt 9 0kHZ WIDEVY 9 kT Center Freg 914 902MHz
Marker 12 110 0psec S0.2017 dBp  Marker 20 S15meec 7AA7SF dByy Detta: S0d4msec

100

a0}
a0
204
601
50
anf
a0¢
20}
10]

dBp

10

oo/ 0.002

0o0s 0004 0005

noos 0007

Timne [sec]

0.0o04
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FCC 15.247(a)(1) DWELL TIME 1 (SINGLE) WITH ALARM

BW Technologies PA-BASE-Q00 152472101 Dnvell Time (Singte Pulze duking alanm condiion)
Ref Level 106923 dBpN ATTEM 2048

RES By, 9.0kHz VID B 9.9kHz Certer Freg: 914,9030Hz

Marker 1: TO0psec 72,0297 dBplY  Marker 2; 513msec 80,3677 dBY Daeltar 5 06meec

100
an}
a0 m
70
a0t
50+
40
a0+
ok
10}
;
40

By

0.0m o0z o3 0004 Qo005 o000 Q007 0008 Q008
Tirme [sex]
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FCC 15.247(a)(1) DWELL TIME 2 (DUAL)

Technologies PA-BAZE-D00 15,247 (a1 ) Dyvell Time (Time betvween pulzas)
2af Lewel 106,98 dBpY  ATTEN 20 dB
ES Bvy 9 0kHz VID B 91kHz Center Freg 914 S02hHz
arker 1: 909847 dBpY  Marker 20 824 Omeec 90 7867 dBpY Della: 524 Omsec
100
9 &
an
70
= E0
i)
= A0
a0
30
2':' 'II E
i . 1
10 ' } | y
o 0.1 0z 03 04 & 0.6 ny 0g na 1.0
Time [sec]
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FCC 15.247(a)(1) DWELL TIME 3 (PULSE SEQUENCE)

B Technologies PA-BASE-200 15247020011 Dwell Time (=howing pulze sequence)
ef Level 106,99 dByY  ATTEMN 20 dB
EZ B 8.05Hz WID BV 9.1kHz Center Freg; 914 .902WHz
arker 1: 5 95zec 909867 dBp'Y  Marker 2; 8.37sec 90 9587 dBp'V Delta; 241 5ec
100
a4 & Ox
m--
?ﬂ..
- 'E]:]..
& +
= m__
af+
3].
20
10 : ' + - r t : + + t 1 - r + t + t : +
1 1 2 3 4 ] E 7 a q 10
Tine [sac]
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FCC 15.247(a)(1) NUMBER OF HOPPING CHANNELS
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The equipment incorporates 50 hopping channels. Due to the low resolution bandwidth of the
provided plot, the 2-level FSK modulation appears as a double peak. Each set of peaks is a
single carrier channel (see occupied bandwidth plot).

OBW # Channels Limit Min Pass/Fail
246.1kHz 50 50 Pass
Technofogies PA-BLAZE-D00 15,247 (2001 ) Mumbear of hopping channels is 50
=f Level 108 58 dBgY ATTEN 20 4B
ES By 30.0kHz WID Bv: 300kHEZ SWP: T4 0msec
100
90+
i |
g04 ! | i - |
i il |
?D.-
5
2 |
-
60+
S0+
40
04— i ' : i ' ' ' ‘ Pt '
a02 904 Q06 S8 910 912 914 916 818 820 922 924 928 928
Frequency [MHz]
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FCC 15.247(a)(1) OCCUPIED BANDWIDTH

The 20dB bandwidth of the equipment is 246.1kHz.

OBW Limit Max Pass / Fail
246.1kHz 500kHz Pass

== Apilent 11.15.38 Aug 1, 2005
W Technogies PA-BASE-200 Ocoupiad Bancwidth
[Ref 107 dBp H#Aten 20 dB
P eak |
Log [
10 % {
3= Y ;

:_P." e . NI . 1 ' b \ﬂ__
."ﬂ- 1-- ; b X;
_ L = LA

Lghv |
M1 52 |
Center mzsm 0MH= Span 500 kHz
Res BW 4.7 kHz VEW 47 ki Sweep 20,93 ms (1001 pts)

Occupied Bandwidth Coc BW % Pwr  98.00 %

263.2313 kHz £A0: SRl
Transmi Freq Emor -17.834 kH=
x 9B Bandwidth 246 118 kHz
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Table 3: FCC 15.247(b)(2) RF Power Output Levels
METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Att Amp Cable Dist READING LIMIT MARGIN NOTES
MHz dBuv dB dB dB dB dBpuVv/m dBpVv/m dB

902.394 112.3 19.8 0.6 132.7 137.0 -4.3 R

915.098 111.6 19.8 0.6 132.0 137.0 -5.0 R

926.886 1111 19.8 0.6 1315 137.0 -5.5 R
Test Method: ANSI C63.4 (2003), DA 02-2138 August 30, 2002, DA 00-  NOTES: R = RF Output

705 March 30, 2000, KDB Publication No. 558074

Spec Limit: FCC Part 15 Subpart C Sections15.247(b)(2)

COMMENTS: EUT is a gas detection system operating in the 902-928MHz frequency band.
Equipment is a frequency hopping spread spectrum radio operating continuously with
modulation enabled. Equipment is connected directly to the spectrum analyzer through suitable
attenuation. Frequency Range Investigated: Carrier. Temperature: 23°C, Relative Humidity:
38%. RBW=VBW=1MHz. RF output port of the EUT is routed to a spectrum analyzer through
suitable attenuation. Peak measurements are reported in accordance with DA 00-705.

Frequency Power Output Power Output Limit Pass/Fail
(MHz) (dBm) (Watts) (Watts)
902.40 25.7 0.371 1.0 Pass
915.10 25.0 0.316 1.0 Pass
926.89 24.5 0.281 1.0 Pass

Page 17 of 58
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Table 4: FCC 15.247(d) Antenna Conducted Emission Levels
METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING  Att Cable READING LIMIT  MARGIN NOTES
MHz dBupv dB dB dB dB dBuv dBuv dB
897.191700 55.3 19.8 0.6 75.7 113.0 -37.3 R-L
902.437000 111.8 19.8 0.6 132.2 133.0 -0.8 R-L
915.026000 111.0 19.8 0.6 1314 133.0 -1.6 R-M
927.090000 110.9 19.8 0.6 131.3 133.0 -1.7 R-H
928.663600 60.0 19.8 0.6 80.4 113.0 -32.6 R-H
7018.13500 52.5 20.2 1.9 74.6 113.0 -38.4 R-H
Test Method: ANSI C63.4 (2003), DA 02-2138 August 30, 2002, DA 00- NOTES: R = RF Output
705 March 30, 2000, KDB Publication No. 558074
Spec Limit: FCC Part 15 Subpart C Section15.247(d) L = Low Channel

M = Mid Channel
H = High Channel

COMMENTS: EUT is a gas detection system operating in the 902-928MHz frequency band.
Equipment is a frequency hopping spread spectrum radio operating continuously on the specified
channel with modulation enabled. Equipment is connected directly to the spectrum analyzer
through suitable attenuation.
Investigated: 1MHz to 10GHz. Temperature: 23°C, Relative Humidity: 38%.

Operating Frequency: Low Channel.

Frequency Range

Page 18 of 58

Report No: FC05-035




<K

_Wi"r-.-l.l.'l'll'lt| miwer FF astssras

Table 5: FCC 15.247(d) Six Highest OATS Spurious Emission Levels - 1-1000 MHz
METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Ant Amp Cable Dist READING LIMIT MARGIN NOTES
MHz dBuv dB dB dB dB dBpuVv/m dBpVv/m dB
960.913 45.6 23.7 | -26.9 7.9 50.3 54.0 -3.7 VQ
961.111 44.9 23.7 | -26.9 7.9 49.6 54.0 -4.4 VQ
965.909 47.9 23.7 | -26.9 7.9 52.6 54.0 -1.4 VQ
966.108 47.8 23.7 | -26.9 7.9 52.5 54.0 -1.5 VQ
976.600 43.2 239 | -268 | 7.9 48.2 54.0 -5.8
976.818 42.6 239 | -268 | 7.9 47.6 54.0 -6.4 \%
Test Method: ANSI C63.4 (2003), DA 02-2138 August 30, 2002, DA NOTES: Q = Quasi Peak Reading
00-705 March 30, 2000, KDB Publication No. 558074
Spec Limit: FCC Part 15 Subpart C Section15.247(d) V = Vertical Polarization

Test Distance:

3 Meters

COMMENTS: EUT is a gas detection system operating in the 902-928MHz frequency band.
Equipment is a frequency hopping spread spectrum radio operating in continuous transmit mode.
Personnel Alert Base is mounted on test wall as per configuration typically seen in field
installations. DC/Signal cable is routed through a conduit, which is grounded to the ground plane
in accordance with the NEC and CEC requirements for explosion proof equipment. DC power to
EUT is routed from support power supply. EUT drain wire is tied to ground plane. The
operation of the RF deck is verified by confirming duplex traffic with the badge prior to the
emissions test commencing. Operating Frequency: Low, Mid and High channels. Frequency
Range Investigated: 1-1000MHz. Temperature: 29°C, Relative Humidity: 38%. Limit applied is
15.209 except for frequencies outside of 15.205 restricted bands where limit applied is -20dBc.
No EUT emissions detected within 20dB of the limit in the frequency range below 30 MHz.
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Table 6: FCC 15.247(d) Six Highest OATS Spurious Emission Levels - 1-10 GHz
METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Ant Dwell Cable READING LIMIT  MARGIN NOTES
MHz dBuv dB dB dB dB dBpuVv/m dBpVv/m dB
2707.221 20.0 30.1 | -25.9 8.8 33.0 54.0 -21.0 \%
2707.823 19.2 30.1 | -25.9 8.8 322 54.0 -21.8 \%
2744716 18.5 30.3 | -25.9 8.9 31.8 54.0 -22.2 \%
2745.327 16.6 30.3 | -25.9 8.9 29.9 54.0 -24.1 H
2745.328 18.5 303 | -25.9 8.9 318 54.0 -22.2 \%
2781.342 20.2 304 | -259 9.0 33.7 54.0 -20.3 \%
Test Method: ANSI C63.4 (2003), DA 02-2138 August 30, 2002, NOTES: H = Horizontal Polarization
DA 00-705 March 30, 2000, KDB Publication No.
558074
Spec Limit: FCC Part 15 Subpart C Section15.247(d) V = Vertical Polarization

Test Distance:

3 Meters

COMMENTS: EUT is a gas detection system operating in the 902-928MHz frequency band.
Equipment is a frequency hopping spread spectrum radio operating in continuous transmit mode.
Personnel Alert Base is mounted on test wall as per configuration typically seen in field
installations. DC/Signal cable is routed through a conduit, which is grounded to the ground plane
in accordance with the NEC and CEC requirements for explosion proof equipment. DC power to
EUT is routed from support power supply. EUT drain wire is tied to ground plane. The
operation of the RF deck is verified by confirming duplex traffic with the badge prior to the
emissions test commencing. Operating Frequency: Low, Mid and High channels. Frequency
Range Investigated: 1-10GHz. Temperature: 29°C, Relative Humidity: 38%. Limit applied is
15.209 except for frequencies outside of 15.205 restricted bands where limit applied is -20dBc.
Dwell time correction factor applied in accordance with DA 00-705. Maximum dwell time per

100ms is 5.06ms therefore DTCF = 20*LOG(5.06/100) = -25.91dB.
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FCC 15.247(d) BANDEDGE - LOW CHANNEL
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TEMPERATURE AND HUMIDITY DURING TESTING
The temperature during testing was within +15°C and + 35°C.
The relative humidity was between 20% and 75%.

EUT SETUP

The equipment under test (EUT) was set up in a manner that represented its normal use, as
shown in the photographs in Appendix A. Any special conditions required for the EUT to
operate normally are identified in the comments that accompany the emissions tables. The
corrected data was then compared to the applicable emission limits to determine compliance.

The cables were routed consistent with the typical application by varying the configuration of the
test sample. Interface cables were connected to the available 1/O ports of the test unit. The
effect of varying the position of the cables was investigated to find the configuration that
produced maximum emissions. 1/O cables were of the type and length specified in the individual
requirements. The length of cable that produced maximum emissions was selected.

The radiated and conducted emissions data of the EUT was taken with the HP Spectrum
Analyzer. Incorporating the applicable correction factors for distance, antenna, cable loss and
amplifier gain, the data was reduced as shown in Table A.

Preliminary and final measurements were taken in order to ensure that all emissions from the
EUT were found and maximized.

CORRECTION FACTORS

The basic spectrum analyzer reading was converted using correction factors as shown in the
highest emissions readings in the tables. For radiated emissions in dBuV/m, the spectrum
analyzer reading in dBuV was corrected by using the following formula in Table A. This
reading was then compared to the applicable specification limit to determine compliance.

TABLE A: SAMPLE CALCULATIONS
Meter reading (dBuv)

+  Antenna Factor (dB)

+  Cable Loss (dB)

- Distance Correction (dB)

- Preamplifier Gain (dB)

=  Corrected Reading (dBuV/m)
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TEST INSTRUMENTATION AND ANALYZER SETTINGS

The test instrumentation and equipment listed in Table A were used to collect both the radiated and
conducted emissions data for the EUT. For radiated measurements from 1 MHz to 30 MHz, the
magnetic loop antenna was used. For radiated measurements from 30 to 1000 MHz, the biconilog
antenna was used. The horn antenna was used for frequencies above 1000 MHz. Conducted
emissions tests required the use of the FCC type LISNS.

The HP spectrum analyzer was used for all measurements. Table B shows the analyzer
bandwidth settings that were used in designated frequency bands. For conducted emissions, an
appropriate reference level and a vertical scale size of 10 dB per division were used. A 10 dB
external attenuator was also used during conducted tests, with internal offset correction in the
analyzer. During radiated testing, the measurements were made with 0 dB of attenuation, a
reference level of 97 dBuV, and a vertical scale of 10 dB per division.

SPECTRUM ANALYZER DETECTOR FUNCTIONS

The notes that accompany the measurements contained in the Tables indicate the type of detector
function used to obtain the given readings. Unless otherwise noted, all readings were made in the
"Peak™ mode. Whenever a "Quasi-Peak™ or "Average" reading is listed as one of the six highest
readings, this is indicated as a "Q" or an "A" in the appropriate table. The following paragraphs
describe in more detail the detector functions and when they were used to obtain the emissions data.
Peak

In this mode, the Spectrum Analyzer or test engineer recorded all emissions at their peak value as the
frequency band selected was scanned. By combining this function with another feature of the
analyzer called "peak hold," the analyzer had the ability to measure transients or low duty cycle
transient emission peak levels. In this mode the analyzer made a slow scan across the frequency band
selected and measured the peak emission value found at each frequency across the band.

Quasi-Peak

When the true peak values exceeded or were within 2 dB of the specification limit, quasi-peak
measurements were taken using the HP Quasi-Peak Adapter for the HP Spectrum Analyzer. The
detailed procedure for making quasi peak measurements contained in the HP Quasi-Peak
Adapter manual were followed.

Average

For certain frequencies, average measurements may be made using the spectrum analyzer. To
make these measurements, the test engineer reduces the video bandwidth on the analyzer until
the modulation of the signal is filtered out. At this point the analyzer is set into the linear mode
and the scan time is reduced.
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EUT TESTING

Antenna Conducted Emissions

For measuring the signal strength on the RF output port of the EUT, the spectrum analyzer was
connected directly to the EUT. The sweep time of the analyzer was adjusted so that the spectrum
analyzer readings were always in a calibrated range. All readings within 20 dB of the limit were
recorded.

Radiated Emissions
The EUT was mounted on a nonconductive, rotating table 80 cm above the conductive grid. The
nonconductive table dimensions were 1 meter by 1.5 meters.

During the preliminary radiated scan, the EUT was powered up and operating in its defined FCC
test mode. For radiated measurements from 1 MHz to 30 MHz, the magnetic loop antenna was
used. The frequency range of 30 MHz to 1000 MHz was scanned with the biconilog antenna
located about 1.5 meter above the ground plane in the vertical polarity. During this scan, the
turntable was rotated and all peaks at or near the limit were recorded. A scan of the FM band
from 88 to 110 MHz was then made using a reduced resolution bandwidth and frequency span.
The biconilog antenna was changed to the horizontal polarity and the above steps were repeated.
For frequencies exceeding 1000 MHz, the horn antenna was used. Care was taken to ensure that
no frequencies were missed within the FM and TV bands. An analysis was performed to
determine if the signals that were at or near the limit were caused by an ambient transmission. If
unable to determine by analysis, the equipment was powered down to make the final
determination if the EUT was the source of the emission.

A thorough scan of all frequencies was made manually using a small frequency span, rotating the
turntable and raising and lowering the antenna from one to four meters as needed. The test
engineer maximized the readings with respect to the table rotation, antenna height and
configuration of EUT. Maximizing of the EUT was achieved by monitoring the spectrum
analyzer on a closed circuit television monitor.

Page 25 of 58
Report No: FC05-035



CIKC N

APPENDIX A

INFORMATION ABOUT THE EQUIPMENT UNDER TEST

Page 26 of 58
Report No: FCO05-035



d F ¥ TT-.-!.I.'I'II'I{. miwer FF astssras
e, R P T S, IS

INFORMATION ABOUT THE EQUIPMENT UNDER TEST

Test Software/Firmware:

PA_000.013

CRT was displaying:

N/A

Power Supply Manufacturer:

N/A

Power Supply Part Number:

N/A

AC Line Filter Manufacturer:

N/A

AC Line Filter Part Number:

N/A

Line voltage used during testing:

Battery Operated Equipment (Badge)
DC Power 24 V (Base)

I/0 PORTS CRYSTAL OSCILLATORS
Type # Type Freg In MHz
DC and Signal Port 1 SMT (Badge) 10
SMT (Base) 4 and 5
SMT 0.040
SMT 39.0
PRINTED CIRCUIT BOARDS
Function Model & Rev Clocks, MHz | Layers Location
Base-Main PCB PAHE-20 Rev C 4.0 4 Interface PCB, Base Unit
CPU clock , component
designation is Y1
Base-RF PCB PAHE-10 Rev E 5.0 4 RF PCB, Base Unit, CPU
Clock, component
designation is Y1
Badge-RF PCB PAHE-10 Rev E 39.0 4 RF PCB, Base Unit, RF
Controller Clock,
component designation is
Y2
Badge-Main PCB PASE-10, Rev B 10.0 4 Main PCB, Badge Unit,
CPU Clock, component
designation is Y1
Badge-Main PCB | PASE-10, Rev B 39.0 4 Main PCB, Badge Unit, RF
Controller Clock,
component designation is
Y2
Badge- Main PCB | PASE-10, Rev B 0.040 4 Main PCB, Badge Unit,
Data Clock, component
designation is Y3
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CABLE INFORMATION

Cable#: | 1 Cable(s) of this type: | 1
Cable Type: | AWG 22 Shield Type: | Braid over foil.
Construction: | 6 connector Length In Meters: | 5
bundle

Connected To End (1):

DC Power Source

Connected To End (2):

DC Power in on PA
Base

Connector At End (1):

None, wire only

Connector At End (2):

None, wire only

Shield Grounded At (1):

Reliable earth

Shield Grounded At (2):

Grounding screw,

ground PA Base chassis
(turntable)
Part Number: | N/A Number of Conductors: | 6, (3 terminated)

Notes and/or description:

DC and Signal bundle from remote PLC or Power Source to Personnel
Alert Base Station. Note that the DC/Signal cable is routed through
grounded conduit as per the National Electrical Code (NEC-USA) and
Canadian Electrical Code (CEC) requirements for explosion proof

equipment.

Page 28 of 58
Report No: FC05-035




d F ¥ TT-.-!.I.'I'II'I{. miwer FF astssras
e, R P T S, IS

EMC/RF Configuration — Personnel Alert (Base)

Mounting Wall i 1

—0F

Grounded Conduit

Turntable

Equipment Legend

1. Personnel Alert Base (EUT) 2. DC Power Supply

Cable Legend

AWG 22 Signal/24Vdc
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PHOTOGRAPH SHOWING DIRECT CONNECT TEST SETUP

-_._
|

"._l.-A

:f‘

BW Technologies

WO #: 83628
MODEL #: PA-BASEQL0

DATE : 08/01(05

X

Page 30 of 58
Report No: FC05-035



PHOTOGRAPH SHOWING DIRECT CONNECT TEST SETUP

W/O #: 83628
MODEL #- PA-BASE-QQD
DATE : 08/01/05
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PHOTOGRAPH SHOWING RADIATED EMISSIONS

Radiated Emissions - Front View
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PHOTOGRAPH SHOWING RADIATED EMISSIONS

Radiated Emissions - Back View
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PHOTOGRAPH SHOWING RADIATED EMISSIONS

Radiated Emissions - Front View - RX
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PHOTOGRAPH SHOWING RADIATED EMISSIONS

ke Bl Bl el ]
MGDEL §yra-asiEsk

Radiated Emissions - Side View
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APPENDIX B

TEST EQUIPMENT LIST

15.109
Function SIN Calibration Date Cal Due Date Asset #
Agilent E4446A SA US44300407 01/12/2005 01/12/2007 02660
HP 8447D Preamp 1937A02604 03/11/2005 03/11/2007 00099
HP 8449B Preamp 3008A00301 12/14/2004 12/14/2006 2010
Chase CBL6111C Bilog 2456 06/07/2005 06/07/2007 01991
EMCO 3115 Horn Antenna 9307-4085 04/29/2005 04/29/2007 00656
Cable, Pasternack 36" NA 02/08/2005 02/08/2007 P05202
Cable, Andrews Hardline NA 05/27/2005 05/27/2007 P01012
15.111
Function SIN Calibration Date Cal Due Date Asset #
Agilent E4446A SA US44300407 01/12/2005 01/12/2007 02660
Cable, Pasternack 36" NA 02/08/2005 02/08/2007 P05202
15.247 (a)(1), 15.247(b)(2) & 15.247(d) Antenna Conducted
Function S/N Calibration Date Cal Due Date Asset #
Agilent E4446A SA US44300407 01/12/2005 01/12/2007 02660
Cable, Pasternack 36" NA 02/08/2005 02/08/2007 P05202
Weinchel 10dB attenuator C8596 10/01/2004 10/01/2006 P02138
Weinchel 10dB attenuator C8597 10/01/2004 10/01/2006 P02139
15.247(d) Oats <1 GHz
Function S/N Calibration Date Cal Due Date Asset #
Agilent E4446A SA US44300407 01/12/2005 01/12/2007 02660
Chase CBL6111C Bilog 2456 06/07/2005 06/07/2007 01991
HP 8447D Preamp 1937A02604 03/11/2005 03/11/2007 00099
EMCO Loop Antenna 1074 05/13/2005 05/13/2007 00226
15.247(d) Oats >1 GHz
Function S/N Calibration Date Cal Due Date Asset #
Agilent E4446A SA US44300407 01/12/2005 01/12/2007 02660
EMCO 3115 Horn Antenna 9307-4085 04/29/2005 04/29/2007 00656
Cable, Pasternack 36" NA 02/08/2005 02/08/2007 P05202
Cable, Andrews Hardline NA 05/27/2005 05/27/2007 P01012
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CKC Laboratories +4933 Sierra Pines Dr. « Mariposa, CA 95338 « 1-800-500-4EMC (4362)

Customer: BW Technologies
Specification: 15.109 CLASS B
Work Order #: 83628 Date: 8/2/2005
Test Type: Maximized Emissions Time: 13:50:45
Equipment: Personnel Alert Base Sequence#: 8
Manufacturer: BW Technologies Tested By: Randal Clark
Model: PA-BASE-900
SIN: 05182196
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Personnel Alert Base* BW Technologies PA-BASE-900 05182196
Support Devices:
Function Manufacturer Model # SIN
DC Power Supply Topward Electric TPS-2000 920035

Instruments Co., Ltd

Test Conditions / Notes:

EUT is a gas detection system operating in the 902-928MHz frequency band. Equipment is a frequency hopping
spread spectrum radio operating in continuous receive mode. Personnel Alert Base is mounted on test wall as per
configuration typically seen in field installations. DC/Signal cable is routed through a conduit, which is grounded to
the ground plane in accordance with the NEC and CEC requirements for explosion proof equipment. DC power to
EUT is routed from support power supply. EUT drain wire is tied to ground plane. The operation of the RF deck is
verified by confirming duplex traffic with the badge prior to the emissions test commencing. Operating Frequency:
Receive Mode. Frequency Range Investigated: 30MHz - 10GHz. Temperature: 29°C, Relative Humidity: 38%. No
EUT emissions detected within 20dB of the limit in the frequency range above 1GHz.

Transducer Legend:

T1=Amp - S/N 604
T3=Cable - 10 Meter

T2=Bilog Site D

Measurement Data: Reading listed by margin. Test Distance: 3 Meters

# Freq Rdng T1 T2 T3 Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 80.900M 403 -27.0 +6.8 +2.0 +0.0 22.1 40.0 -17.9  Verti
100
2 83.800M 394  -26.9 +7.3 +2.1 +0.0 21.9 40.0 -18.1  Verti
100
3 79.600M 39.3  -27.0 +6.7 +2.0 +0.0 21.0 40.0 -19.0  Verti
100
4 79.640M 381 -27.0 +6.7 +2.0 +0.0 19.8 40.0 -20.2  Verti
100
5 80.900M 372  -271.0 +6.8 +2.0 +0.0 19.0 40.0 -21.0  Verti
132
6 109.220M 36.3 -26.8 +10.2 +2.4 +0.0 22.1 435 -21.4  Verti
100
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7 109.920M

36.0

-26.8

+10.2

+2.4

+0.0

21.8

43.5

-21.7

Horiz
154

8 77.780M

36.0

-27.0

+6.5

+2.0

+0.0

17.5

40.0

-22.5

Verti
100

9 109.140M

35.0

-26.8

+10.2

+2.4

+0.0

20.8

43.5

-22.7

Horiz
154

10 111.240M

33.0

-26.8

+10.3

+2.4

+0.0

18.9

43.5

-24.6

Verti
100
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Test Location: CKC Laboratories +4933 Sierra Pines Dr. « Mariposa, CA 95338 « 1-800-500-4EMC (4362)

Customer: BW Tech

nologies

Specification: FCC 15.111

Work Order #: 83628 Date: 8/1/2005
Test Type: Antenna Conducted Emissions Time: 2:25:14 PM
Equipment: Personnel Alert Base Sequence#: 5
Manufacturer: BW Technologies Tested By: Randal Clark
Model: PA-BASE-900 12vDC
SIN: 05182196
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Personnel Alert Base* BW Technologies PA-BASE-900 05182196
Support Devices:
Function Manufacturer Model # SIN
DC Power Supply Topward Electric TPS-2000 920035

Instruments Co., Ltd

Test Conditions / Notes:

EUT is a gas detection system operating in the 902-928MHz frequency band. Equipment is a frequency hopping
spread spectrum radio operating in continuous receive mode.
analyzer. Operating Frequency: Receive Mode. Frequency Range Investigated: 1MHz to 10GHz. Temperature:
23°C, Relative Humidity: 38%.

Equipment is connected directly to the spectrum

Transducer Legend:

[T1=Cable 40 GHz 36"

Measurement Data: Reading listed by margin. Test Lead: RF Output
# Freq Rdng T1 Dist Corr Spec Margin  Polar
MHz dBuyv  dB dB dB  Table dBuV  dBuV dB Ant
1 7148.200M 31.7 +1.9 +0.0 33.6 50.0 -164 RFOu
2 6992.800M 30.8 +1.9 +0.0 32.7 50.0 -17.3 RFOu
3 7055.800M 30.7 +1.9 +0.0 32.6 50.0 -174 RF Ou
4 7064.200M 306  +1.9 +0.0 325 50.0 -175 RFOu
5 7345.600M 29.2  +1.9 +0.0 311 50.0 -189 RFOu
6 7828.600M 29.0 +2.0 +0.0 31.0 50.0 -19.0 RFOu
7 915.119M 30.3 +0.6 +0.0 30.9 50.0 -19.1 RFOu
8 7421.200M 29.0 +1.9 +0.0 30.9 50.0 -19.1 RFOu
9 8504.800M 28.9 +2.0 +0.0 30.9 50.0 -19.1 RFOu
10 8488.000M 28.8 +2.0 +0.0 30.8 50.0 -19.2 RFOu
11 7358.200M 28.7 +1.9 +0.0 30.6 50.0 -194 RFOu
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12 7715.200M 286  +2.0 +0.0 30.6 50.0 -19.4 RFOu
13 8639.200M 286  +2.0 +0.0 30.6 50.0 -19.4 RFOu
14 7967.200M 284  +20 +0.0 304 50.0 -196 RFOu
15 7950.400M 280 +2.0 +0.0 30.0 50.0 -200  RFOu
16 7564.000M 280  +1.9 +0.0 29.9 50.0 -201 RFOu
17 9517.000M 2717 422 +0.0 29.9 50.0 -201 RFOu
18 7618.600M 277  +1.9 +0.0 29.6 50.0 -204 RFOu
19 7488.400M 276  +1.9 +0.0 295 50.0 -205 RFOu
20 8353.600M 273 +2.0 +0.0 29.3 50.0 -20.7 RFOu
21 6295.600M 275  +1.7 +0.0 29.2 50.0 -208 RFOu
22 6673.600M 274  +1.7 +0.0 20.1 50.0 -209 RFOu
23 9277.600M 270 +21 +0.0 20.1 50.0 -209 RFOu
24 8803.000M 270 +20 +0.0 29.0 50.0 -21.0 RFOu
25 8189.800M 270  +1.9 +0.0 28.9 50.0 -21.1  RFOu
26 3674.637TM 274  +1.3 +0.0 28.7 50.0 -21.3 RFOu
27 8122.600M 268  +1.9 +0.0 28.7 50.0 -21.3 RFOu
28 9391.000M 265  +2.2 +0.0 28.7 50.0 -21.3 RFOu
29 9437.200M 265  +2.2 +0.0 28.7 50.0 -21.3 RFOu
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CHC Laboratories Date: 8172005 Time: 22514 PM BYW Technologies WO#: 53625
FCC 15111 Test Lead: RF Output 12%DC Sequenced: S
By Technologies b PA-BASE-S00 Artenna Conducted Receive Mode
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CKC Laboratories +4933 Sierra Pines Dr. « Mariposa, CA 95338 « 1-800-500-4EMC (4362)

Customer: BW Technologies
Specification: 15.247(b)(2)
Work Order #: 83628 Date: 8/1/2005
Test Type: Antenna Conducted Emissions Time: 13:58:27
Equipment: Personnel Alert Base Sequence#: 1
Manufacturer: BW Technologies Tested By: Randal Clark
Model: PA-BASE-900 12vDC
SIN: 05182196
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Personnel Alert Base* BW Technologies PA-BASE-900 05182196
Support Devices:
Function Manufacturer Model # SIN
DC Power Supply Topward Electric TPS-2000 920035

Instruments Co., Ltd

Test Conditions / Notes:

spectrum analyzer through suitable attenuation.
Relative Humidity: 38%. RBW=VBW=1MHz.

EUT is a gas detection system operating in the 902-928MHz frequency band. Equipment is a frequency hopping
spread spectrum radio operating continuously with modulation enabled. Equipment is connected directly to the
Frequency Range Investigated: Carrier.

Temperature: 23°C,

Transducer Legend:

T1=Att 10dB AN02138
T3=Cable 40 GHz 36"

T2=Att 10dB AN02139

Measurement Data:

Reading listed by margin.

Test Lead: RF Output

# Freq Rdng Tl T2 T3 Dist Corr Spec Margin  Polar
MHz dBuvV  dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 902.394M 1123 +99 499  +0.6 +0.0 1327 137.0 -4.3 RFOu
2 915.098M 1116 +99 +99 +0.6 +0.0 1320 137.0 -5.0 RFOu
3 926.886M  111.1 +9.9 +99  +0.6 +0.0 1315 137.0 -55 RFOu
Page 44 of 58

Report No: FC05-035



_Wi"r-.-l.l.'l'll'lt| miwer FF astssras

<K

Test Location: CKC Laboratories +4933 Sierra Pines Dr. « Mariposa, CA 95338 « 1-800-500-4EMC (4362)

Customer: BW Technologies
Specification: 15.247(d)
Work Order #: 83628 Date: 8/1/2005
Test Type: Antenna Conducted Emissions Time: 14:09:12
Equipment: Personnel Alert Base Sequence#: 2
Manufacturer: BW Technologies Tested By: Randal Clark
Model: PA-BASE-900 12vDC
SIN: 05182196
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Personnel Alert Base* BW Technologies PA-BASE-900 05182196
Support Devices:
Function Manufacturer Model # SIN
DC Power Supply Topward Electric TPS-2000 920035

Instruments Co., Ltd

Test Conditions / Notes:

EUT is a gas detection system operating in the 902-928MHz frequency band. Equipment is a frequency hopping
spread spectrum radio operating continuously on the specified channel with modulation enabled. Equipment is
connected directly to the spectrum analyzer through suitable attenuation. Operating Frequency: Low Channel.
Frequency Range Investigated: 1MHz to 10GHz. Temperature: 23°C, Relative Humidity: 38%.

Transducer Legend:
T1=Att 10dB AN02138 T2=Att 10dB AN02139
T3=Cable 40 GHz 36"

Measurement Data: Reading listed by margin. Test Lead: RF Output

# Freq Rdng Tl T2 T3 Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuV/m dBuV/m dB Ant

1 902.437M  111.8 +9.9 +9.9 +0.6 +0.0 1322 133.0 -0.8 RFOu

Carrier

2 897.192M 55.3 +9.9 +9.9 +0.6 +0.0 75.7 113.0 -37.3 RFOu

3 6992.302M 50.7 +10.1 +10.1 +1.9 +0.0 72.8 113.0 -40.2 RFOu
4 883.029M 52.1 +9.9 +9.9 +0.6 +0.0 725 113.0 -40.5 RFOu

5 7940.742M 495 +10.1 +10.1 +2.0 +0.0 71.7 113.0 -41.3 RFOu
6 7973.956M 492 +10.1 +10.1 +2.0 +0.0 714 113.0 -416 RFOu
7 8704.660M 48.7 +10.1 +10.1 +2.0 +0.0 70.9 113.0 -42.1  RFOu
8 9594.053M 484 +10.1 +10.2 +2.2 +0.0 70.9 113.0 -42.1  RFOu
9 6331.716M 485 +10.0 +10.0 +1.7 +0.0 70.2 113.0 -42.8 RFOu
10 8771.088M 48.0 +10.1 +10.1 +2.0 +0.0 70.2 113.0 -42.8 RFOu
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11 8398.354M 478 +10.1 +10.1 +2.0 +0.0 70.0 113.0 -43.0 RFOu
12 8169.548M 477 +10.1 +10.1 +1.9 +0.0 69.8 113.0 -43.2 RFOu
13 8346.688M 475 +10.1 +10.1 +2.0 +0.0 69.7 113.0 -43.3 RFOu
14 9258.225M 473 +10.1 +10.2 +2.1 +0.0 69.7 113.0 -43.3 RFOu
15 9660.480M 472 +10.1 +10.2  +2.2 +0.0 69.7 113.0 -43.3 RFOu
16 6100.701M 478 +10.0 +10.1  +1.7 +0.0 69.6 113.0 -43.4 RFOu
17 9686.313M 47.1 +10.1 +10.2 +2.2 +0.0 69.6 113.0 -434 RFOu
18 9749.051M 47.1 +10.1 +10.1 +2.2 +0.0 69.5 113.0 -435 RFOu
19 8217.524M 473 +10.1 +10.1 +1.9 +0.0 69.4 113.0 -43.6 RFOu
20 8996.204M 46.6 +10.1 +10.2 +2.0 +0.0 68.9 113.0 -441 RF Ou
21 6051.331M 470 +10.0 +10.0 +1.6 +0.0 68.6 113.0 -444 RF Ou
22 6241.215M 46.7 +10.0 +10.0 +1.7 +0.0 68.4 113.0 -446 RFOu
23 4608.209M 46.8 +10.0 +100 +1.4 +0.0 68.2 113.0 -448 RFOu
24 3738.539M 469 499 +100 +1.3 +0.0 68.1 113.0 -449 RFOu
25 4577.828M 46.6 +10.0 +10.0 +1.4 +0.0 68.0 113.0 -45.0 RFOu
26 6013.354M 46.4 +10.0 +10.0 +1.6 +0.0 68.0 113.0 -45.0 RFOu
27 3905.637M 46.6 +10.0 +10.0 +1.3 +0.0 67.9 113.0 -45.1 RFOu
28 3563.846M 46.5 +10.0 +10.0 +1.3 +0.0 67.8 113.0 -45.2 RF Ou
29 3430.927M 46.5 +10.0 +10.0 +1.2 +0.0 67.7 113.0 -45.3 RFOu
30 3073.944M 46.6 +9.9 +9.9 +1.2 +0.0 67.6 113.0 -454 RF Ou
31 2707.820M 407 499 +100 +1.1 +0.0 61.7 113.0 -51.3 RFOu
32 2707.196M 40.2 499 +100 +1.1 +0.0 61.2 113.0 -51.8 RFOu
33 1804.817M 38.8 +9.9 +10.0 +0.9 +0.0 59.6 113.0 -534 RFOu
34 4512.024M 376 +10.0 +10.0 +1.4 +0.0 59.0 113.0 -54.0 RFOu
Page 46 of 58

Report No: FC05-035



_Wi‘"r.-i.rrll‘q" miwer FF astssras

<K

CHC Laborstories Date: 8M/2005 Time: 14:03:12 BW Technologies WO, 53625
15.247(d) Test Lead: RF Output 12VD0C Seqguences: 2
By Technologies MM PA-BASE-S00 Antenna Conducted Law Channel
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Test Location: CKC Laboratories +4933 Sierra Pines Dr. « Mariposa, CA 95338 « 1-800-500-4EMC (4362)

Customer: BW Technologies
Specification: 15.247(d)
Work Order #: 83628 Date: 8/1/2005
Test Type: Antenna Conducted Emissions Time: 14:05:44
Equipment: Personnel Alert Base Sequence#: 3
Manufacturer: BW Technologies Tested By: Randal Clark
Model: PA-BASE-900 12vDC
SIN: 05182196
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Personnel Alert Base* BW Technologies PA-BASE-900 05182196
Support Devices:
Function Manufacturer Model # SIN
DC Power Supply Topward Electric TPS-2000 920035

Instruments Co., Ltd

Test Conditions / Notes:

EUT is a gas detection system operating in the 902-928MHz frequency band. Equipment is a frequency hopping
spread spectrum radio operating continuously on the specified channel with modulation enabled. Equipment is
connected directly to the spectrum analyzer through suitable attenuation. Operating Frequency: Mid Channel.
Frequency Range Investigated: 1MHz to 10GHz. Temperature: 23°C, Relative Humidity: 38%.

Transducer Legend:
T1=Att 10dB AN02138 T2=Att 10dB AN02139
T3=Cable 40 GHz 36"

Measurement Data: Reading listed by margin. Test Lead: RF Output

# Freq Rdng Tl T2 T3 Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuV/m dBuV/m dB Ant

1 915.026M  111.0 +9.9 +9.9 +0.6 +0.0 1314 133.0 -1.6  RFOu

Carrier

2 7114.086M 51.2 +10.1 +10.1 +1.9 +0.0 73.3 113.0 -39.7 RFOu

3 6911.113M 50.9 +10.1 +10.1 +1.9 +0.0 73.0 113.0 -40.0 RFOu
4 6936.946M 50.9 +10.1 +10.1 +1.9 +0.0 73.0 113.0 -40.0 RFOu
5 6984.921M 50.9 +10.1 +10.1 +1.9 +0.0 73.0 113.0 -400 RFOu
6 7195.276M 50.7 +10.1 +10.1 +1.9 +0.0 72.8 113.0 -40.2 RFOu
7 7165.752M 504 +10.1 +10.1 +1.9 +0.0 725 113.0 -40.5 RFOu
8 7745.149M 494 +10.1 +10.1 +2.0 +0.0 71.6 113.0 -41.4 RFOu
9 6759.806M 49.3 +10.1 +10.1 +1.8 +0.0 71.3 113.0 -41.7 RFOu
10 6715.521M 48.9 +10.1 +10.1 +1.8 +0.0 70.9 113.0 -421  RFOu
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11 8516.448M 486 +10.1 +10.1 +2.0 +0.0 70.8 113.0 -42.2  RF Ou
12 7442.534M 485 +10.1 +10.1 +1.9 +0.0 70.6 113.0 -424  RF Ou
13 6328.025M 484 +10.0 +10.0 +1.7 +0.0 70.1 113.0 -42.9 RFOu
14 9601.434M 475 +10.1 +10.2 +2.2 +0.0 70.0 113.0 -43.0 RFOu
15 9247.153M 474 +10.1 +10.2 +2.1 +0.0 69.8 113.0 -43.2 RFOu
16 9335.724M 473 +10.1 +10.2  +2.2 +0.0 69.8 113.0 -43.2 RFOu
17 8243.357TM 475 +10.1 +10.1 +1.9 +0.0 69.6 113.0 -434 RFOu
18 8258.119M 474 +10.1 +10.1 +1.9 +0.0 69.5 113.0 -435 RFOu
19 6169.059M 473 +10.0 +10.1 +1.7 +0.0 69.1 113.0 -43.9 RFOu
20 5926.007M 46.6 +10.0 +10.0 +1.6 +0.0 68.2 113.0 -44.8 RF Ou
21 3654.990M 46.8 +10.0 +10.0 +1.3 +0.0 68.1 113.0 -449 RF Ou
22 3529.667M 46.8 +9.9 +10.0 +1.2 +0.0 67.9 113.0 -45.1 RFOu
23 5933.603M 463 +10.0 +100 +1.6 +0.0 67.9 113.0 -451 RFOu
24 3894.244M 46.4 +10.0 +100 +1.3 +0.0 67.7 113.0 -453 RFOu
25 3089.135M 46.4 +9.9 +9.9 +1.2 +0.0 67.4 113.0 -45.6 RFOu
26 4668.973M 459 +10.0 +10.0 +1.5 +0.0 67.4 113.0 -45.6 RFOu
27 4027.164M 46.1 +10.0 +10.0 +1.3 +0.0 67.4 113.0 -45.6 RFOu
28 897.192M 46.9 +9.9 +9.9 +0.6 +0.0 67.3 113.0 -45.7 RF Ou
29 3339.782M 459 +10.0 +10.0 +1.2 +0.0 67.1 113.0 -45.9 RFOu
30 3392.950M 458 +10.0 +10.0 +1.2 +0.0 67.0 113.0 -46.0 RFOu
31 2744.696M 425 499 +100 +1.1 +0.0 63.5 113.0 -495 RFOu
32 2745.310M 418 499 +100 +1.1 +0.0 62.8 113.0 -50.2 RFOu
33 1830.214M 40.3 +9.9 +10.0 +0.9 +0.0 61.1 113.0 -51.9 RFOu
34 1829.806M 40.2 +9.9 +10.0 +0.9 +0.0 61.0 113.0 -520 RFOu
35 3659.591M 375 +10.0 +10.0 +1.3 +0.0 58.8 113.0 -54.2 RFOu
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15.247(d) Test Lead: RF Cutput 12VDC Sequences: 3
By Technologies MM PA-BASE-900 Antenna Conducted Mid Channel
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Test Location: CKC Laboratories +4933 Sierra Pines Dr. « Mariposa, CA 95338 « 1-800-500-4EMC (4362)

Customer: BW Technologies
Specification: 15.247(d)
Work Order #: 83628 Date: 8/1/2005
Test Type: Antenna Conducted Emissions Time: 14:16:08
Equipment: Personnel Alert Base Sequence#: 4
Manufacturer: BW Technologies Tested By: Randal Clark
Model: PA-BASE-900 12vDC
SIN: 05182196
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Personnel Alert Base* BW Technologies PA-BASE-900 05182196
Support Devices:
Function Manufacturer Model # SIN
DC Power Supply Topward Electric TPS-2000 920035

Instruments Co., Ltd

Test Conditions / Notes:

EUT is a gas detection system operating in the 902-928MHz frequency band. Equipment is a frequency hopping
spread spectrum radio operating continuously on the specified channel with modulation enabled. Equipment is
connected directly to the spectrum analyzer through suitable attenuation. Operating Frequency: High Channel.
Frequency Range Investigated: 1MHz to 10GHz. Temperature: 23°C, Relative Humidity: 38%.

Transducer Legend:
T1=Att 10dB AN02138 T2=Att 10dB AN02139
T3=Cable 40 GHz 36"

Measurement Data: Reading listed by margin. Test Lead: RF Output

# Freq Rdng Tl T2 T3 Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuV/m dBuV/m dB Ant

1 927.090M  110.9 +9.9 +9.9 +0.6 +0.0 131.3 133.0 -1.7  RFOu

Carrier

2 928.664M 60.0 +9.9 +9.9 +0.6 +0.0 80.4 113.0 -32.6  RFOu

3 7018.135M 525 +10.1 +10.1 +1.9 +0.0 74.6 113.0 -384 RFOu
4 7833.720M 49.8 +10.1 +10.1 +2.0 +0.0 72.0 113.0 -41.0 RFOu
5 7376.107M 49.2 +10.1 +10.1 +1.9 +0.0 71.3 113.0 -41.7 RFOu
6 7416.701M 49.0 +10.1 +10.1 +1.9 +0.0 71.1 113.0 -419 RFOu
7 8534.900M 485 +10.1 +10.1 +2.0 +0.0 70.7 113.0 -42.3 RFOu
8 9527.625M 479 +10.1 +10.2 +2.2 +0.0 70.4 113.0 -42.6 RFOu
9 6671.235M 48.2 +10.0 +10.1 +1.7 +0.0 70.0 113.0 -43.0 RFOu
10 6372.311M 48.1 +10.0 +10.0 +1.7 +0.0 69.8 113.0 -43.2  RFOu
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11 9693.694M 474 +10.1 +10.1 +2.2 +0.0 69.8 113.0 -43.2 RFOu
12 6214.631M 478 +10.0 +10.0 +1.7 +0.0 69.5 113.0 -435 RFOu
13 6578.975M 477 +10.0 +10.1 +1.7 +0.0 69.5 113.0 -435 RFOu
14 8213.834M 473 +10.1 +10.1 +1.9 +0.0 69.4 113.0 -43.6 RFOu
15 8926.086M 472 +10.1 +101  +20 +0.0 69.4 113.0 -43.6 RFOu
16 9213.939M 469 +10.1 +10.2  +2.1 +0.0 69.3 113.0 -43.7 RFOu
17 9996.310M 46.7 +10.1 +10.2 +2.3 +0.0 69.3 113.0 -43.7 RFOu
18 9749.051M 46.5 +10.1 +10.1 +2.2 +0.0 68.9 113.0 -44.1 RFOu
19 5982.972M 47.0 +10.0 +10.0 +1.6 +0.0 68.6 113.0 -444  RF Ou
20 6115.892M 46.7 +10.0 +10.1 +1.7 +0.0 68.5 113.0 -445 RF Ou
21 3579.036M 471 +10.0 +10.0 +1.3 +0.0 68.4 113.0 -446 RFOu
22 3765.123M 47.1 +9.9 +10.0 +1.3 +0.0 68.3 113.0 -44.7 RF Ou
23 6165.261M 465 +10.0 +10.1  +1.7 +0.0 68.3 113.0 -44.7 RFOu
24 3719.551M 47.0 +9.9 +10.0 +1.3 +0.0 68.2 113.0 -448 RFOu
25 4828.476M 46.5 +10.0 +10.0 +1.5 +0.0 68.0 113.0 -45.0 RFOu
26 3054.956M 46.7 +9.9 +9.9 +1.2 +0.0 67.7 113.0 -45.3 RF Ou
27 3248.638M 46.6 +9.9 +10.0 +1.2 +0.0 67.7 113.0 -45.3 RF Ou
28 4380.349M 458 +10.0 +10.0 +1.4 +0.0 67.2 113.0 -45.8 RF Ou
29 4589.221M 456 +10.0 +10.0 +1.4 +0.0 67.0 113.0 -46.0 RFOu
30 4938.608M 454 +10.0 +10.0 +1.5 +0.0 66.9 113.0 -46.1 RFOu
31 2781.313M 416 499 +100 +1.1 +0.0 62.6 113.0 -50.4 RFOu
32 2780.699M 409 499 +100 +1.1 +0.0 61.9 113.0 -51.1 RFOu
33 4635.545M 39.4 +10.0 +10.0 +1.4 +0.0 60.8 113.0 -52.2 RFOu
34 3708.436M 39.2 +9.9 +10.0 +1.3 +0.0 60.4 113.0 -52.6 RFOu
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35 4634.503M 38.3 +10.0 +10.0 +1.4 +0.0 59.7 113.0 -53.3 RFOu
36 1853.801M 38.9 +9.9 +10.0 +0.9 +0.0 59.7 113.0 -53.3 RFOu
37 1854.205M 38.8 +9.9 +10.0 +0.9 +0.0 59.6 113.0 -534 RFOu
38 3707.604M 38.4 +9.9 +10.0 +1.3 +0.0 59.6 113.0 -534 RFOu

CHC Labarstories Date: §M/2005 Time: 14:16:08 BW Technologies WO#: 535623
15.247(d) Test Lead: RF Output 12VDC Sequences: 4
By Technologies MM PA-BASE-S00 Arntenna Conducted High Channel
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Test Location: CKC Laboratories +4933 Sierra Pines Dr. « Mariposa, CA 95338 « 1-800-500-4EMC (4362)

Customer: BW Technologies
Specification: 15.247(d)
Work Order #: 83628 Date: 8/2/2005
Test Type: Maximized Emissions Time: 11:05:06
Equipment: Personnel Alert Base Sequence#: 6
Manufacturer: BW Technologies Tested By: Randal Clark
Model: PA-BASE-900
SIN: 05182196
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Personnel Alert Base* BW Technologies PA-BASE-900 05182196
Support Devices:
Function Manufacturer Model # SIN
DC Power Supply Topward Electric TPS-2000 920035

Instruments Co., Ltd

Test Conditions / Notes:

EUT is a gas detection system operating in the 902-928MHz frequency band. Equipment is a frequency hopping
spread spectrum radio operating in continuous transmit mode. Personnel Alert Base is mounted on test wall as per
configuration typically seen in field installations. DC/Signal cable is routed through a conduit, which is grounded to
the ground plane in accordance with the NEC and CEC requirements for explosion proof equipment. DC power to
EUT is routed from support power supply. EUT drain wire is tied to ground plane. The operation of the RF deck is
verified by confirming duplex traffic with the badge prior to the emissions test commencing. Operating Frequency:
Low, Mid and High channels Frequency Range Investigated: 1-1000MHz. Temperature: 29°C, Relative Humidity:
38%. Limit applied is 15.209 except for frequencies outside of 15.205 restricted bands where limit applied is -
20dBc. No EUT emissions detected within 20dB of the limit in the frequency range below 30 MHz.

Transducer Legend:
T1=Amp - S/N 604 T2=Bilog Site D
T3=Cable - 10 Meter

Measurement Data: Reading listed by margin. Test Distance: 3 Meters
# Freq Rdng T1 T2 T3 Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 965.909M 479 -26.9 +237 +79 +0.0 52.6 54.0 -1.4  Verti
QP 116
A 965.902M 489 -26.9 +23.7 +79 +0.0 53.6 54.0 -0.4  Verti
116
3 966.108M 478 -26.9 +23.7 +79 +0.0 52.5 54.0 -1.5  Verti
QP 116
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4 960.913M 456 -269 +237 +7.9 +0.0  50.3 54.0 -3.7  Verti
QP 115

A 960.894M 486 -269 +237 +7.9 +0.0  53.3 54.0 -0.7  Verti
6 961.111M 449 -269 +237 +7.9 +0.0 496 54.0 -4.4 vlelrz
QP 115

A 961.111M 486 -269 +237 +7.9 +0.0  53.3 54.0 -0.7  Verti
8 976.600M 432 -268 +239 +7.9 +0.0 482 54.0 -5.8 vlelrfl
9 976.818M 426 -268 +239 +7.9 +0.0 476 54.0 -6.4 vlelrg
10  81.140M 481 -270 +69 +2.0 +0.0  30.0 40.0 -10.0 vlelr?u
11 80.400M 481 -270 +68  +2.0 +0.0 299 40.0 -10.1 Vlezrtzl
12 82.440M 465 -269 +7.1  +2.1 +0.0 288 40.0 -11.2 Vlezrtzl
13 76.480M 458 -269 +6.4  +2.0 +0.0 273 40.0 -12.7 Vlezrtzl
14  749.560M 702 275 +209 +6.9 +0.0 705 1030 -325 Vlezrtzl
15 823.766M 68.1 -27.3 +21.7 +7.3 +0.0 698 1030 -33.2 Vlezrtzl
16 823.958M 676 -27.3 +218 +7.3 +0.0 694 1030 -33.6 vlezrtzl
17 835.755M 652 -27.3 +21.9 +75 +0.0 673 1030 -35.7 vlezrtzl
18 897.012M 623 -27.0 +228  +8.1 +0.0 662  103.0 -36.8 vlelrfu
19 797.129M 643 -273 +214  +7.0 +0.0 654  103.0 -37.6 vlelrfu
20 796.914M 638 -27.3 +21.4 +7.0 +0.0 649 1030 -38.1 Vlelr'?l
21 887.905M 595 -27.1 +22.6 +8.0 +0.0 630 1030 -40.0 vlelrt6|
22 888.109M 59.4 -27.1 +22.6 +80 +0.0 629 1030 -40.1 vlelrt6|
23 774.300M 60.0 -27.4 +21.1 +6.9 +0.0 606  103.0 -42.4 vlelrg
24 890.745M 555 -27.1 +22.7 +8.0 +0.0 591 1030 -43.9 vlelrg
25 890.950M 544 -271 +227 +80 +0.0 580 1030 -45.0 vlelrﬁ
26 897.004M 536 -27.0 +22.8  +8.1 +0.0 575  103.0 -45.5 vlelrfu
27 932.804M 522 -27.0 +233  +8.1 +0.0 56.6  103.0 -46.4 Vlezrtzl
28 933.206M 516 -27.0 +233 +8.1 +0.0 56.0  103.0 -47.0 Vlezrtzl
122
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29 805.106M 546 -27.3 +215 +7.1 +0.0 55.9 103.0 -47.1  Verti
30 804.892M 545 -27.3 +215 +7.1 +0.0 55.8 103.0 -47.2 Vlelr’?i
31 882.897TM 517 -27.1 +22.6 +8.0 +0.0 55.2 103.0 -47.8 Vlelr?i
32 883.108M 515 -27.1 +22.6 +8.0 +0.0 55.0 103.0 -48.0 V](.e]}tsi
33 897.010M 50.8 -27.0 +228 +8.1 +0.0 54.7 103.0 -48.3 Vlelrtsi
34 936.019M 489 -27.0 +233 +8.1 +0.0 53.3 103.0 -49.7 Vlelr'?i
35 875.896M 485 -27.1 4225 +7.9 +0.0 51.8 103.0 -51.2 Vlelr'?i
36 876.109M 480 -27.1 +225 +7.9 +0.0 51.3 103.0 -51.7 Vlezrtzi
37 894.205M 459 -27.0 +22.7 +8.1 +0.0 49.7 103.0 -53.3 Vlezrtzi
38 956.810M 452 -27.0 +23.6 +7.8 +0.0 49.6 103.0 -534 Vlezrtzi
39 893.797TM 451 -27.0 +22.7 +8.1 +0.0 48.9 103.0 -54.1 Vlelr?i
40 957.195M 437 -27.0 +23.6 +7.8 +0.0 48.1 103.0 -54.9 V](.e2rt2i
41 567.270M 499 -276 +186  +6.0 +0.0 46.9 103.0 -56.1 Vlelrtﬁi
42 954.110M 419 -27.0 +236 +7.8 +0.0 46.3 103.0 -56.7 Vlelr'?i
43 513.258M 50.3 -274 +17.6 +5.6 +0.0 46.1 103.0 -56.9 Vlezrtzi
44  953.908M 414 -27.0 +23.6 +7.8 +0.0 45.8 103.0 -57.2 Vlelr'([si
45 936.012M 405 -27.0 +233 +8.1 +0.0 44.9 103.0 -58.1 Vlezrtzi
46 844.112M 425 -27.3 +22.0 +7.6 +0.0 44.8 103.0 -58.2 Vlelr’?i
47 843.905M 414 -27.3 +22.0 +7.6 +0.0 43.7 103.0 -59.3 Vlelr'ts’i
48 903.242M 55.6 -27.0 +22.8 +8.1 +0.0 59.5 123.0 -63.5 V](.e]}tsi
49 903.435M 539 -27.0 +229 +8.1 +0.0 57.9 123.0 -65.1 Vlezrtzi
50 917.800M 50.8 -27.0 +23.1  +8.2 +0.0 55.1 123.0 -67.9 Vlezrtzi
51 918.210M 505 -27.0 +23.1 +8.2 +0.0 54.8 123.0 -68.2 Vlelr'?i
52 916.915M 459 -27.0 +23.0 +8.2 +0.0 50.1 123.0 -72.9 Vlelr'([si

116
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Test Location: CKC Laboratories +4933 Sierra Pines Dr. « Mariposa, CA 95338 « 1-800-500-4EMC (4362)

Customer: BW Technologies
Specification: FCC 15.247 (d) / 15.209 / 15.205
Work Order #: 83628 Date: 8/2/2005
Test Type: Maximized Emissions Time: 13:18:55
Equipment: Personnel Alert Base Sequence#: 7
Manufacturer: BW Technologies Tested By: Randal Clark
Model: PA-BASE-900
SIN: 05182196
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Personnel Alert Base* BW Technologies PA-BASE-900 05182196
Support Devices:
Function Manufacturer Model # SIN
DC Power Supply Topward Electric TPS-2000 920035

Instruments Co., Ltd

Test Conditions / Notes:

EUT is a gas detection system operating in the 902-928MHz frequency band. Equipment is a frequency hopping
spread spectrum radio operating in continuous transmit mode. Personnel Alert Base is mounted on test wall as per
configuration typically seen in field installations. DC/Signal cable is routed through a conduit, which is grounded to
the ground plane in accordance with the NEC and CEC requirements for explosion proof equipment. DC power to
EUT is routed from support power supply. EUT drain wire is tied to ground plane. The operation of the RF deck is
verified by confirming duplex traffic with the badge prior to the emissions test commencing. Operating Frequency:
Low, Mid and High channels. Frequency Range Investigated: 1-10GHz. Temperature: 29°C, Relative Humidity:
38%. Limit applied is 15.209 except for frequencies outside of 15.205 restricted bands where limit applied is -
20dBc. Dwell time correction factor applied in accordance with DA 00-705. Maximum dwell time per 100ms is
5.06ms therefore DTCF = 20*LOG(5.06/100) = -25.91dB.

Transducer Legend:

T1=Horn AN 00656 1-18 GHz (Mariposa)
T3=Cable - 3 Meter to bulkhead
T5=DTCF -5.06ms Dwell Time

T2=Cable 40 GHz 36"
T4=Cable P01012

Measurement Data: Reading listed by margin.

Test Distance: 3 Meters

# Freq Rdng T1 T2 T3 T4 Dist Corr Spec Margin  Polar
T5

MHz dBuv  dB dB dB dB Table dBuV/m dBpuV/m dB Ant

1 2781.342M 202 +304 +11 +53 +26 +0.0 33.7 54.0 -20.3  Verti

-25.9 125

2 2707.221M 200 +30.1 +11 +52 +25 +0.0 33.0 54.0 -21.0  Verti

-25.9 133

3 2707.823M 192 +30.1 +11 +52 +25 +0.0 32.2 54.0 -21.8  Verti

-25.9 133

4 2745.328M 185 +303 +11 +53 +25 +0.0 31.8 54.0 -22.2  Verti

-25.9 125

5 2744.716M 185 +303 +11 +53 +25 +0.0 31.8 54.0 -22.2  Verti

-25.9 125

6 2745.327TM 166 +303 +11 +53 +25 +0.0 29.9 54.0 -24.1  Horiz

-25.9 119
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7 2744.711IM 152 +30.3 +11 +53 +25 +0.0 28.5 54.0 -25.5  Horiz
-25.9 119
8 2780.706M 140 +304 +11 +53 +26 +0.0 27.5 54.0 -26.5  Verti
-25.9 125
9 1830.211M 296 +275 +09 +42 +20 +0.0 38.3 103.0 -64.7  Verti
-25.9 125
10 1853.814M 29.2 +276 409 +42 +2.0 +0.0 38.0 103.0 -65.0  Verti
-25.9 125
11 1830.209M 29.3 +275 409 +42 420 +0.0 38.0 103.0 -65.0  Verti
-25.9 125
12 1829.811M 29.3 +275 409 +42 420 +0.0 38.0 103.0 -65.0  Verti
-25.9 125
13 1829.807M 29.1 +275 409 +42 +2.0 +0.0 37.8 103.0 -65.2  Verti
-25.9 125
14 1853.822M 286 +276 409 +42 +2.0 +0.0 37.4 103.0 -65.6  Verti
-25.9 125
15 1804.805M 287 +274 409 +42 +2.0 +0.0 37.3 103.0 -65.7  Verti
-25.9 136
16 1805.207M 282 +274 409 +42 +2.0 +0.0 36.8 103.0 -66.2  Verti
-25.9 136
17 1829.807M 279 +275 409 +42 420 +0.0 36.6 103.0 -66.4  Horiz
-25.9 119
18 1830.217M 273 +275 409 +42 420 +0.0 36.0 103.0 -67.0  Horiz
-25.9 119
19 1804.805M 240 +274 409 +42 420 +0.0 32.6 103.0 -70.4  Horiz
-25.9 115
20 1805.211M 240 +274 409 +42 420 +0.0 32.6 103.0 -70.4  Horiz
-25.9 115
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