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MEASUREMENT REPORT

1.1 GENERAL INFORMATION

APPLICANT:

ITRONIX CORPORATION

801 South Stevens Street

Spokane, WA 99024

Attn: Fred Phillips, Certification Engineer
Phone: 509-742-1506

Fax: 509-626-4204

PC Model I1X250
LAN Card Model AIR-LMC350
EUT Type Rugged Laptop PC with CISCO 2.4GHz Direct
Sequence Spread Spectrum PCMCIA Wireless
LAN Card
Classification Part 15 Spread Spectrum Transmitter (DSS)
Tx Freq. Range 2412 - 2465 MHz
Max. RF Output Power 1.76 Watts
EUT Antenna Type Whip (Itronix)
Horn Antenna Type Double Ridged Guide (ETS)
Modulation Tested Unmodulated Carrier

EUT Antenna Gain Tests

Channel 2412 12.70 dBm
Channel 2437 13.70 dBm
Channels / Conducted Power Channel 2462 14.70 dBm
Horn Antenna Gain Tests
Channel 2412 12.70 dBm
Channel 2437 13.70 dBm
Channel 2462 14.70 dBm
© 2001 Celltech Research Inc. ITRONIX IX250 Rugged Laptop PC 1

with CISCO 2.4GHz DSSS LAN Card
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2.1 EVALUATION SUMMARY

The antenna gain evaluation of the EUT was based on the following conditions and provisions.

1. The EUT was powered in CW mode and allowed sufficient time to warm up in order to
minimize drift.

2. The conducted power was measured at the antenna feed point at the beginning of each
channel being evaluated.

3. The EUT was placed on a turntable at a distance of 5 meters from the receiving horn
antennaon an OATS.

4. The EUT was rotated 360 degrees and the receiving antenna varied in height to alow
elevation angles from O up to 30 degrees.

5. The field strength was recorded graphically and in tabular form and is included in this
report.

6. A double-ridged horn antenna was put in place of the EUT and powered by an external
analog signal source. The forward conducted power was set to the same level asthe EUT
for each channel being measured.

7. The horn antenna was rotated 180 degrees in order to capture the highest signal strength
for each elevation level of the recelving antenna.

8. The horn antenna was calibrated according to ANSI standards and the reported gain for
the frequencies tested was 7.8dBi. A cdibrated antenna gain table is included in this
report.

9. The gain of the EUT relative to the horn antenna was derived at each angle of elevation
and isincludein this report.

© 2001 Celltech Research Inc. ITRONIX 1X250 Rugged Laptop PC 2
with CISCO 2.4GHz DSSS LAN Card



CELLTECH RESEARCH INC.

1955 Moss Court, Kelowna
B.C. CANADA V1Y 9L3

3.1 TEST EQUIPMENT

Type

Sgnd Generator
Gigatronics Power Meter
Gigatronics Power Sensor (2)

Amplifier Research Power Amp.

Microwave Sysem Amplifier
Network Andyzer

Audio Andyzer

Modulaion Andyzer
Frequency Counter

CDMA Ba= Sation Tet S
DC Power Supply
Multi-Device Controller

Mini Mast

Turntable

Double Ridged Horn Antenna
Double Ridged Horn Antenna
Horn Antenna

Horn Antenna
RobertsDipoles

Spectrum Andyzer

Spectrum Andyzer

Shidded ScreenRoom
Environmental Chamber

© 2001 Celltech Research Inc.

Model

HP8648D (9kHz-4.0GHz)
8652A
80701A (0.05-18GH2)

5S51G4 (5W, 800MHz-4.2GHz)

HP83017A (0.5-265GH?z)
HP 8753E (30kHz-3GH2)
HP 89038

HP 8901A

HP53181A (3GHz)
Agilent ES285A

HP E3611A

EMCO 2090

EMCO 2075

EMCO 2080-1.2/15
ETS3115 (1-18GH2)
ETS3115 (1-18GH2)

Chase BBHA 9120-A (0.7-4.8GH2)
Chase BBHA 9120-A (0.7-4.8GH2)
Compliance Desgn (2 sats) 3121C

HP 8594E
HP E4408B
Lindgren RF. 18W-2/2-0

Test Report S/N: 050201-102KBC
Date(s) of Tests: May 3, 2001
Antenna Gain Evaluation

Calib. Date

Nov 1999
Oct 1999
Oct 1999
N/A

N/A

Nov 1999
March 1999
March 1999
May 1999
N/A

N/A

N/A

N/A

N/A

Oct. 2000
Oct. 2000
Sent 1998

Sent 1998
June 2000

March 2000
Nov 1999
N/A

ESPEC ECT-2 (TemparaureHumidity) Feb 2000

ITRONIX 1X250 Rugged Laptop PC
with CISCO 2.4GHz DSSS LAN Card

Serial No.

3847A00611
1835272

1833535, 1833542

26235
3123A00587
US38433013
3720A 18691
3749A07154
3736A05175
USA0332926
KR83015294
9912-1484
0001-2277
0002-1002
6267

6276
9120A-239
9120A-240

3543A02721
US39240170
16297
0510154-B
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ATTACHMENT A - EUT ANTENNA GAIN PLOTS & DATA

© 2001 Celltech Research Inc. ITRONIX 1X250 Rugged Laptop PC 4
with CISCO 2.4GHz DSSS LAN Card



Company Name: Itronix
EUT: | Cisco Lan Card
Channel: 2412
Conducted Power; 12.78dBm
Antenna Polarization: Vertical
Angle |FS at 0 Degrees |FS at 10 Degrees |FS at 20 Degrees |FS at 30 Degrees
0 -36.39 -35.59 -36.39 -38.22
10 -36.02 -36.09 -36.21 -38.36 _
20 -36.21 -36.63 -36.23 -38.5
30 -37.26 -37.53 -36.25 -39.01
40 -37.92 -37.8 -36.04 -39.8
50 - -36.33 -37.02 -35.97 -39.27
60 -35.03 -36.25 -36.11 -38.43
70 -35.36 -35.67 -35.88 .-38.78
80 -35.29 -35.08 -35.26 -38.76
20 -35.33 -34.92 -35.24 -38.24
100 -34.85 -34.78 -34.64 -37.8
110 -34.46 -34.29 -34.74 -37.39
120 -34.58 -33.85 -33.71 -36.23
130 -32.75 -32.08 -33.97 -36.21
140 -34.18 -32,52 -33.31 -35.08
150 -33.29 -32.89 -32.31 -32.75
160 -31.65 -31.65 -31.44 -32.05
170 -31.83 -31.18 -30.33 -32.22
180 -31.44 -30.97 -29.91 -32.31
190 -30.9 -30.83 -29.99 -32.24
200 -31.25 -31.04 -30.29 -32.22
210 -31.76 -32.05 -31.65 -32.73
220 -32.47 -33.43 -34.74 -34.6
230 -33.22 -35.36 -36.77 -34.99
240 -35.08 -35.79 -34.6 -33.99
250 -35.26 -33.15 -33.73 -35.67
260 -33.2 -32.78 -35.01 -39.31
270 -34.85 -35.38 -35.59 -38.43
280 -35.95 -34.92 -34.81 -38.13
290 -36.14 -34.39 -35.67 -40.84
300 . -35.56 -35.01 -38.34 -41.25
310 -35.15 -34.6 -37.76 -41.11
320 -36.14 -35.1 -37.94 -43.46
330 -35.05 -37.21 -40.25 -38.78
340 -35.36 -36.88 -37.99 -37.42
350 -36.26 -35.22 -37.07 -37.97
360 -36.25 -35.29 -36.58 -37.92

>




Company Name: Itronix
EUT: | Cisco Lan Card
Channel: 2437
Conducted Power: 13.70dBm
Antenna Polarization: Vertical
Angle |FS at 0 Degrees |FS at 10 Degrees FS at 20 Degrees |FS at 30 Degrees
0 -35.68 -35.3 -34 -37.47
10 -35.02 -35.75 -34.33 -37.72
20 -34.45 -35.25 -35.34 -36.78 L
30 -34.28 -35.32 -36.12 -36.45
40 -35.02 -35.23 -36.03 -36.8
50 -35.3 -34.33 -35.27 -36.52
60 -34.07 -33.56 -35.23 -35.55
70 -32.74 -32.76 -35.25 -35.41
80 -32.09 -31.85 -33.74 -34.89
90 , -31.19 -31.35 -33.25 -34.52
100 -30.68 -30.7 -32.11 -34.79
110 -31.07 -31.28 -31.68 -34.33
120 -31.17 -30.59 -31.03 -34.23
130 -30.32 -30.06 -31.07 -34.14
140 -30.82 -29.64 -31.24 -34.84
150 -30.87 -29.85 -30.25 -31.61
160, -30.02 -28.81 -29.47 -30.51
170 -29.93 -29.18 -28.98 -30.41
180 -30.66 -29.95 -28.58 -30.96
190 -30.77 -30.16 -28.67 -30.77
200 -31.35 -30.77 -29.59 -30.44
210 -32.53 -32.11 -31.45 -30.94
220 -34.14 -33.09 -33.56 -33.81
230 -34.82 -32.99 -34.16 -37.31 .
240 -35.3 -34.38 -35.55 -36.99
250 -37.65 -38.84 -36.01 -34.7
260 -36.57 -35.96 -33.88 -35.43
270 -35.63 -35.16 -34.05 -37.4
280 -35.27 -36.03 -34.21 -37.7
290 -34.47 -36.33 -34.82 -40.57
300 . =37.03 -36.73 -33.06 -42.02
310 -34.28 -34.16 -33.72 -41.45
320 -36.37 -34.58 -35.68 -44.69
330 -34.75 -36.05 -37.65 -41.08
340 -33.46 -34.49 -36.4 -37.49
350 -34.33 -33.81 -34.91 -36.82
360 -35.43 -35.13 -33.81 -37.6

>




Company Name: Itronix
EUT: | Cisco Lan Card B
Channel: 2462
Conducted Power: 14.70dBm
Antenna Polarization: Vertical
Angle |FS at0 Degrees |FS at 10 Degrees |FS at 20 Degrees |FS at 30 Degrees
0 -34.05 -36.71 -35.66 -35.42
10 -34.29 -36.6 -35.16 -34.91
20 -35.14 -36.6 -34.52 -34.59
30 -36.74 -37.18 -34.36 -34.95
40 -36.5 -37.68 -34.98 -35.39
50 -34.12 -36.13 -35.37 -35.21
60 -33.89 -35.23 -34.66 -34.71
70 -35 -35.69 -33.49 -34.05
80 -33.33 -33.66 -33.54 -34.19
90 -33.91 -33.05 -32.68 -34.26
100 -33.21 -32.81 -31.78 -33.68
110 -32.26 -31.81 -31.64 -34.29
120 -31.45 -31.78 -31.31 -33.05
130 -30.96 -30.71 -31.31 -33.33
140 -31.1 -30.3 -30.69 -33.14
150 -30.47 -29.69 -29.55 -31.31
160 -29.41 -29.07 -28.4 -30.05
170 -29.32 -29.07 -27.72 -29.69
180 -29.05 -28.87 -27.41 -29.69
190 -29.34 -28.8 -27.46 -29.69
200 -30.26 -29.39 -27.79 -29.74
210 -30.9 -30.16 -29.25 -30.69
220 -31.24 -30.57 -31.1 -33.14
230 -30.99 -31.06 -31.95 -33.96
240 -32.09 -33.07 -32.3 -32.58
250 -32.93 -32.07 -31.36 -32.84
260 -31.84 -30.78 -31.48 -35
270 -32.3 -32.72 -34.26 -35.9
280 -33.17 -33.87 -34.19 -35.05
290 -34.8 -34.03 -34.08 -36.39
300 -34.59 -33.56 -35.59 -36.25
310 -33.89 -34.71 -38.01 -35
320 -35.46 -36.34 -36.563 -34.89
330 -33.73 -35.55 -35.8 -35
340 -33.84 -34.26 -35.44 -35.53
350 -33.94 -34.93 -36.04 -35.66
360 -34.24 -36.41 -35.02

>

-35.78
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ATTACHMENT B — HORN ANTENNA GAIN PLOTS

© 2001 Celltech Research Inc. ITRONIX 1X250 Rugged Laptop PC 5
with CISCO 2.4GHz DSSS LAN Card
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ATTACHMENT C - EUT GAIN VALUES RELATIVE TO HORN ANTENNA

© 2001 Celltech Research Inc. ITRONIX 1X250 Rugged Laptop PC 6
with CISCO 2.4GHz DSSS LAN Card



Gain values of EUT relative to a Horn Antenna

Channel 2412

L

Gain of Horn antenna 7.8dBi

Conducted power 12.78dBm

Angle |FS at 0 Degrees |FS at 10 Degrees |FS at 20 Degrees |FS at 30 Degrees
0 -6.4 2.71 -2.18 0.28
10 -6.03 2.21 -2 0.14
20 -6.22 1.67 -2.02 0
30 -7.27 0.77 -2.04 -0.51
40 -7.93 0.5 -1.83 -1.3
50 -6.34 1.28 -1.76 -0.77
60 -5.04 2.05 -1.9 0.07
70 -5.37 2.63 -1.67 -0.28
80 -5.3 3.22 -1.05 -0.26
90 -5.34 3.38 -1.03 0.26
100 -4.86 3.52 -0.43 0.7
110 -4.47 4.01 -0.53 1.1
120 -4.59 4.45 0.5 2.27
130 -2.76 6.22 0.24 2.29
140 -4.19 578 0.9 3.42
150 -3.3 5.41 1.9 5.75
160 -1.66 6.65 2.77 6.45
170 -1.84 7.12 3.88 6.28
180 -1.45 7.33 4.3 6.19
190 -0.91 7.47 422 6.26
200 -1.26 7.26 3.92 6.28
210 -1.77 6.25 2.56 5.77
220 -2.48 4.87 -0.53 3.9
230 -3.23 2.94 -2.56 3.51
240 -5.09 2.51 -0.39 4.51
250 -5.27 515 0.48 2.83
260 -3.21 5.52 -0.8 -0.81
270 -4.86 2.92 -1.38 0.07
280 -5.96 3.38 -0.6 0.37
290 -6.15 3.91 -1.46 -2.34
300 -5.57 3.29 -4.13 -2.75
310 -5.16 3.7 -3.55 -2.61
320 -6.15 3.2 -3.73 -4,96
330 -5.06 1.09 -6.04 -0.28
340 -5.37 1.42 -3.78 1.08
350 -6.27 3.08 -2.86 0.53
360 -6.26 3.01 -2.37 0.58




Gain values of EUT relative to a Horn Antenna

Channel 2437

Gain of Horn antenna 7.8dBi

Conducted power 13.70dBm

Angle |FS at 0 Degrees |FS at 10 Degrees |FS at 20 Degrees |FS at 30 Degrees
0 -5.93 0.93 -0.02 0.88
10 -5.27 0.48 -0.35 0.63
20 -4.7 0.98 -1.36 1.57
30 -4.53 0.91 -2.14 1.9
40 -5.27 1 -2.05 1.55
50 -5.55 1.9 -1.29 1.83
60 -4.32 2.67 -1.25 2.8
70 -2.99 3.47 -1.27 2.94
80 -2.34 4.38 0.24 3.46
90 -1.44 4.88 073 3.83
100 -0.93 5.53 1.87 3.56
110 -1.32 4.95 2.3 4.02
120 -1.42 5.64 2.95 412
130 -0.57 6.17 2.91 4.21
140 -1.07 6.59 2.74 3.51
150 -1.12 6.38 3.73 6.74
160 -0.27 7.42 4,51 7.84
170 -0.18 7.05 5 7.94
180 -0.91 6.28 5.4 7.39
180 -1.02 6.07 5.31 7.58
200 -1.6 5.46 4,39 7.91
210 -2.78 4.12 2.53 7.41
220 -4.39 3.14 0.42 4.54
230 -5.07 3.24 -0.18 1.04
240 -5.55 1.85 -1.57 1.36
250 -7.9 -2.61 -2.03 3.65
260 -6.82 0.27 0.1 292
270 -5.88 1.07 -0.07 0.95
280 -5.52 0.2 -0.23 0.65
290 -4.72 -0.1 -0.84 -2.22
300 -7.28 -0.5 0.92 -3.67
310 -4.53 2.07 0.26 -3.1
320 -5.62 1.65 -1.7 -6.34
330 -5 0.18 -3.67 -2.73
340 -3.71 1.74 -2.42 0.86
350 -4.58 242 -0.93 1.53
360 -5.68 1.1 0.17 0.75




Gain values of EUT relative to a Horn Antenna

Channel 2462 |
Gain of Horn antenna 7.8dBi
Conducted power 14.70dBm
Angle |FS at 0 Degrees |FS at 10 Degrees |FS at 20 Degrees |FS at 30 Degrees
0 -4.84 -2.51 -2.53 3.42
10 -5.08 -2.4 -2.03 3.93
20 -5.93 -2.4 -1.39 4.25
30 -7.53 -2.98 -1.23 3.89
40 -7.29 -3.48 -1.85 3.45
50 -4.91 -1.93 -2.24 3.63
60 -4.68 -1.03 -1.53 4.13
70 -5.79 -1.49 -0.36 4.79
80 -4.12 0.54 -0.41 4.65
90 -4.7 1.15 0.45 4.58
100 -4 1.39 1.35 5.16
110 -3.05 2.39 1.49 4.55
120 -2.24 242 1.82 5.79
130 -1.75 3.49 1.82 5.51
140 -1.89 3.9 2.44 57
150 -1.26 4.51 3.58 7.53
160 -0.2 5.13 473 8.79
170 -0.11 5.13 5.41 9.15
180 0.16 5.33 5.72 9.15
190 -0.13 5.4 5.67 9.15
200 -1.05 4.81 5.34 9.1
210 -1.69 4.04 3.88 8.15
220 -2.03 3.63 2.03 57
230 -1.78 3.14 1.18 4.88
240 -2.88 1.13 0.83 6.26
250 -3.72 2.13 1.77 6
260 -2.63 3.42 1.65 3.84
270 -3.09 1.48 -1.13 2.94
280 -3.96 0.33 -1.06 3.79
290 -5.59 0.17 -0.95 2.45
300 -5.38 0.64 -2.46 2.59
310 -4.68 -0.51 -4.88 3.84
320 -6.25 -2.14 -3.4 3.95
330 -4.52 -1.35 -2.67 3.84
340 -4.63 -0.06 -2.31 3.31
350 -4.73 -0.73 -2.91 3.18
360 -5.03 -2.21 -2.65 3.82
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NETS

I 7SET SYTTENG, LR v GCD Campuny

Gain and Antenna Factors for Double Ridged Guide Antenna
Manufactured by EMC Test Systems
Model Number: 3115  Serial Number: 6276

3.0 Meter Calibration Polarization: Horizontal
Frequency Antenna Gain Gain
(MH2) : Factor (dB/m) Numeric dBi
1000 26.5 2.37 3.7
1500 27.2 4.53 6.6
2000 29.6 4.63 6.7
2500 304 6.03 7.8
3000 32.0 5.91 7.7
3500 33.3 6.06 7.8
4000 347 5.72 7.6
4500 34.7 7.25 8.6
5000 35.7 7.13 8.5
5500 36.5 7.04 8.5
6000 36.7 8.09 © 94
6500 36.9 : 9.13 9.6
8.59 9.3
8.0
.- 9.2
8.68 ' 9.4
Tec o B L 9.1
8.90 9.5
. 9.74 9.9
10500 40.4 10.67 10.3
11000 40.7 10.92 10.4
11500 40.4 12.72 11.0
12000 40.5 13.55 11.3
12500 41.2 12.41 10.9
13000 41.8 12.28 10.9
13500 420 - 12.02 10.8
14000 421 12.74 11.1
14500 42.6 12.10 10.8
15000 42.5 13.15 11.2
15500 40.8 21.21 13.3
16000 40.6 23.31 13.7
16500 41.9 18.34 12.6
17000 43.0 15.37 11.9
17500 44.4 ' 11.56 10.6
18000 : 45.9 8.79 9.4

Specification compliance testing factor (3.0 meter spacing) to be added to receiver meter reading in dBV to convert
to field intensity in dBV/meter. Calibrated 14 Nov 00 (DD/MM/YYYY). Calibration per ANSI C63.5.



