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TEST REPORT

Equipment Under Test : IEEE 802.11b/g WLAN Cardbus Card

Model No. : XG-301

FCC ID : M4Y-XG-300

Applicant : Z-COM, Inc.

Address of Applicant : 7F-2,N0O.9,PROSPERITY 1 ROAD.,SCIENCE-BASED
INDUSTRIAL PARK,HSINCHU, TAIWAN,R.O.C.

Date of Receipt : 2003.06.06

Date of Test(s) : 2003.06.06

Date of Issue : 2003.06.13 1% edition, 2003.08.13 2™ edition

Standards:

FCC OET Bulletin 65 supplement C,
ANSI/IEEE C95.1, C95.3

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in
this test report do not relate to other samples of the same product. The manufacturer should ensure
that all products in series production are in conformity with the product sample detailed in this report.
This report may only be reproduced and distributed in full. If the product in this report is used in
any configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Taiwan E&E Services or testing done by
SGS Taiwan E&E Services in connection with distribution or use of the product described in this report must
be approved by SGS Taiwan E&E Services in writing.

Tested by : Dikin Yang Date : 2003/6/13

Approved by : Robert Chang Date : 2003/8/13
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1. General Information I

1.1 Testing Laboratory

SGS Taiwan Ltd.  ( FCC Registration number: 573967 )
1F, No. 134, Wukung Road, Wuku industrial zone

Taipei county , Taiwan , R.O.C.

Telephone : +886-2-2299-3279

Fax : +886-2-2298-2698

Internet : http://www.sgs.com.tw

1.2 Details of Applicant

Name Z-COM, Inc
Address 7F-2,NO.9,PROSPERITY 1 ROAD.,SCIENCE-BASED
INDUSTRIAL PARK,HSINCHU, TAIWAN,R.O.C.

1.3 Description of EUT(S)

1 Product name IEEE 802.11b/g WLAN Cardbus Card
2 Product ID XG-301

3 Serial Number 38552672

4 Power supply Powered by PCMCIA slot 3.3V

5 Frequency range 2412-2462 MHz

1.4 Test Environment
Ambient temperature : 21.9° C

Tissue Simulating Liquid : 21° C- 23° C


http://www.sgs.com.tw/
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1.5 Operation Configuration

Configuration 1: ™ Edge-on” placement ; edge of the PC at 90° and at a distance of 1.5
cm from the base of the phantom (Fig.3 & Fig.4)

Configuration 2: “End-on” placement; top cover parallel and at a distance of 1.5 cm from
the base of the phantom (Fig.5 & Fig.6)

Configuration 3: “"End-on” placement; top cover parallel and at a distance of 0.0 cm from
the base of the phantom . (Fig.7 & Fig.8) (0.7 cm Spacing between EUT & Planar
Phantom)

1.6 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. 2. This SAR Measurement
System uses a Computer-controlled 3-D stepper motor system ( Speag Dasy 4
professional system ). A Model ET3DV6 1759 E-field probe is used to determine the
internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p
where ¢ and p are the conductivity and mass density of the tissue-simulant.

1.7 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig.1. The
Measured SAR distribution for the peak 1-g SAR is 13.7 m W/g and 10-g SAR is 6.12 m
W/g. The measured 1-g SAR is 13.6 m W/g and 10-g SAR is 6.05 m W/g for this dipole.
In comparison, it shows that the measured SAR plot is quite close to the original
one.(see APPENDIX System Validation from Original equipment supplier SPEAG by
Schmid & Partner)

e YF
A B —|E |

Fig.1 The microwave circuit arrangement used for SAR system verification

Agilent Model 8648D Signal Generator

Mini circuits Model ZHL-42 Amplifier

Agilent Model E4416A Power Meter

Agilent Model 8482H Power Sensor

Agilent Model 777D Dual directional coupling
Reference dipole antenna

mmo O w2
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Validation | Frequency Target Target Measured Measured Measured
Kit SAR 1g SAR 10g SAR 1g SAR 10g date
(250mWw) (250mWw)
DT3DV6 2450 MHz | 13.7 mW/g | 6.02 m W/g | 13.6 mW/g | 6.05m W/g | 2003-08-13
S/N :1759

Table 1. Results system validation

1.8 Tissue Simulant Fluid for the Frequency Band 2.4 to 2.5 GHz

The dielectric properties for this body-simulant fluid were measured by using the HP
Model 85070D Dielectric Probe (rates frequence band 200 MHz to 20 GHz) in
conjuncation with HP 8714ET Network Analyzer(300 KHz-3000 MHz ) by using a
procedure detailed in Section V. The Measured dielectric parameters of the body-simulant
fluid at 2400 MHz are p =52.5+ 5%, 0 =2.00£10% S/m. The measured properties are
close to the values of p =51.66 and 0 =2.021 S/m. The Conductivity (o) and Permittivity
(p) are listed in Table 1.For the SAR measurement given in this report . We obtain the
desired dielectric properties to simulate the body tissue at the midband frequency of
2437MHz to be p=51.55 and 0=1.991 S/m.(Table 2). A photograph of the Tissue
Simulant Fluid liquid depth 15cm is given in Fig .8 .

Channel | Frequency (MHz) | Conductivity (o) | Permittivity (p)
01 2412 1.958 51.64
06 2437 1.991 51.55
11 2462 2.018 51.45

Table 2. Dielectric parameters for the Frequency Band 2.4 to 2.5 GHz

1.9 Operation Procedure

By using the program subordinated in the computer, and change into the written channel,
and then set in highest power. Finally, we will test it by dividing into 3 ways.

Configuration 1: ™ Edge-on” placement ; edge of the PC at 90° and at a distance of 1.5
cm from the base of the phantom. (Fig.3 & Fig.4)

Configuration 2: “"End-on” placement; top cover parallel and at a distance of 1.5 cm from
the base of the phantom . (Fig.5 & Fig.6)

Configuration 3: “End-on” placement; top cover parallel and at a distance of 0.0 cm from
the base of the phantom . (Fig.7 & Fig.8) (0.7 cm Spacing between EUT & Planar
Phantom)
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The way by using the holder makes EUT 1.5cm close to the flat phantom then aims the
center, and start to make the measurement. In doing so, we can measure data .The
Peak 1-g SAR for the various configurations of the 802.11b/g WLAN Cardbus Adapter are
summarized in Table 3. All of the measured 1-g SAR are less then the FCC 96-326
guideline of 1.6 W/kg .

1-g SAR in W/kg

Pc position relative to the 2412 MHz | 2437 MHz | 2462 MHz
flat phantom channel 1 | channel 6 | channel 11
EUT Peak Power Output 19.00dbm | 19.01dbm | 18.62dbm
Configuration 1 0.173 0.172 0.171
Edge-on
Configuration 2 0.33 0.336 0.351
End-on
at a distance of 1.5 cm from the base of the phantom
Configuration 3 1.25 1.08 1.11
End-on
at a distance of 0.0 cm from the base of the phantom

Table .3 The peak 1-g SAR measured for the IEEE 802.11b/g WLAN Cardbus Card

The lowest channel supported by the EUT is channel 0, and highest channel can be
measured is channel 11. So the channels above are used as the lowest and highest
channel in the testing, and the middle channel is set as channel 06.

1.10 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based
generally on criteria published by the American National Standards Institute (ANSI) for
localized specific absorption rate ("SAR"”) in Section 4.2 of “IEEE Standard for Safety
Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3
kHz to 300 GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical
and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in “Biological Effects and Exposure Criteria for
Radiofrequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright
NCRP, 1986, Bethesda, Maryland 20814. SAR is a measure of the rate of energy
absorption due to exposure to an RF transmitting source. SAR values have been related
to threshold levels for potential biological hazards. The criteria to be used are specified
in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices
transmitting in the frequency range from 100 kHz to 6 GHz. Portable devices that
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transmit at frequencies above 6 GHz are to be evaluated in terms of the MPE limits
specified in § 1.1310 of this chapter. Measurements and calculations to demonstrate
compliance with MPE field strength or power density limits for devices operating above 6
GHz should be made at a minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over any 1 gram of
tissue (defined as a tissue volume in the shape of a cube). Exceptions are the hands,
wrists, feet and ankles where the spatial peak SAR shall not exceed 20 W/kg, as
averaged over an 10 grams of tissue (defined as a tissue volume in the shape of a cube).
Occupational/Controlled limits apply when persons are exposed as a consequence of
their employment provided these persons are fully aware of and exercise control over
their exposure. Awareness of exposure can be accomplished by use of warning labels or
by specific training or education through appropriate means, such as an RF safety
program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over
the whole-body and spatial peak SAR not exceeding 1.6 W/kg as averaged over any 1
gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions are the
hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4 W/kg, as
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a
cube). General Population/Uncontrolled limits apply when the general public may be
exposed, or when persons that are exposed as a consequence of their employment may
not be fully aware of the potential for exposure or do not exercise control over their
exposure. Warning labels placed on consumer devices such as cellular telephones will
not be sufficient reason to allow these devices to be evaluated subject to limits for
occupational/controlled exposure in paragraph (d)(1) of this section.(Table .4)

Uncontrolled Environment | Controlled Environment
Human Exposure General Population Occupational
Spatial Peak SAR 1.60 m W/g 8.00 m W/g
(Brain)
Spatial Average SAR 0.08 m W/g 0.40 m W/g
(Whole Body)
Spatial Peak SAR 4.00 m W/g 20.00 m W/g
(Hands/Feet/Ankle/Wrist)

Table .4 RF exposure limits
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2.Summary of Results |

EUT position Peak 1g 10g Max value | Verdict
SAR | Average | Average | of SAR

(W/Kg) | (mW/g) | (mW/g) | (mW/g)
at a distance of 1.5 cm from the base of the phantom
Edge-on position, lowest channel 0.417 0.173 0.0887 0.187 PASS

Edge-on position, middle channel 0.425 | 0.172 | 0.0887 0.193 PASS

Edge-on position, highest channel | 0.411 0.171 0.0891 0.18 PASS

End-on position, lowest channel 0.761 0.33 0.167 0.34 PASS

End-on position, middle channel 0.806 | 0.336 0.172 0.348 PASS

End-on position , highest channel 0.847 0.351 0.179 0.357 PASS

at a distance of 0.0 cm from the base of the phantom

End-on position, lowest channel 2.86 1.25 0.609 1.28 PASS

End-on position, middle channel 2.41 1.08 0.538 1.11 PASS

End-on position , highest channel 2.53 1.11 0.559 1.13 PASS
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3. Instruments List |
Manufacturer Device Type Serial Date of last
number calibration
Schmid & Dosimetric E-Fiel ET3DV6 1759 March 7 2003
Partner Probe
Engineering AG
Schmid & 2450 MHz System D2450V2 727 March 5 2003
Partner Validation Dipole
Engineering AG
Schmid & Data acquisition DAE3 547 January 30 2003
Partner Electronics
Engineering AG
Schmid & Software DASY 4 V4.1c -—- Calibration isn’t
Partner Build 47 necessary
Engineering AG
Schmid & Phantom SAM -—- Calibration isn’t
Partner necessary
Engineering AG
Agilent Network Analyser 8714ET US41442815 16 JAN 2003
Agilent Dielectric Probe Kit 85070D US01440168 20-JAN 2003
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4 .Measurements |

Edge-on position, lowest channel Date/Time: 06/09/03 16:53:54

DUT: Z-COM; Type: Wireless Card; Serial: 38552672
Program: Wireless LAN 802.11a/g Adapter

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 1.95826 mho/m, &, = 51.7097, p = 1000 kg/m°)
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 3/7/2003

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

e Electronics: DAE3 Sn547; Calibrated: 1/30/2003

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Vertical/Area Scan (61x41x1): Measurement grid: dx=15mm, dy=15mm

Reference Value = 10.4 V/m

Power Drift = 0.04 dB

Maximum value of SAR = 0.186 mW/g

Vertical/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 0.417 W/kg

SAR(1 g) =0.173 mW/g; SAR(10 g) =0.0887 mW/g

Reference Value = 10.4 V/m

Power Drift = 0.04 dB

Maximum value of SAR = 0.187 mW/g

dB
0

-3.53

7.06 #
10.6 -

-14.1

-17.6

0dB=0.187TmW/g
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Edge-on position, middle channel Date/Time: 06/10/03 17:00:22

DUT: Z-COM; Type: Wireless Card; Serial: 38552672
Program: Wireless LAN 802.11a/g Adapter

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 1.99146 mho/m, &, = 51.6172, p = 1000 kg/m°)

Phantom section: Flat Section
DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 3/7/2003

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

o Electronics: DAE3 Sn547; Calibrated: 1/30/2003

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Vertical/Area Scan (61x41x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 10.2 V/m

Power Drift =-0.06 dB

Maximum value of SAR =0.19 mW/g

Vertical/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 0.425 W/kg

SAR(1 g) =0.172 mW/g; SAR(10 g) = 0.0887 mW/g

Reference Value = 10.2 V/m

Power Drift =-0.06 dB

Maximum value of SAR =0.193 mW/g

dB
]

-3.27

6.54 2 Q
i
9.82

131

-16.4

0 dB = 0.193mW/g
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Edge-on position, highest channel Date/Time: 06/10/03 17:29:50

DUT: Z-COM; Type: Wireless Card; Serial: 38552672
Program: Wireless LAN 802.11a/g Adapter

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 2.01798 mho/m, &, = 51.4499, p = 1000 kg/m°)

Phantom section: Flat Section
DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 3/7/2003

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

o Electronics: DAE3 Sn547; Calibrated: 1/30/2003

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Vertical/Area Scan (61x41x1): Measurement grid: dx=15mm, dy=15mm
Reference Value =9.75 V/m

Power Drift =-0.03 dB

Maximum value of SAR =0.175 mW/g

Vertical/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 0.411 W/kg

SAR(1 g) =0.171 mW/g; SAR(10 g) = 0.0891 mW/g

Reference Value =9.75 V/m

Power Drift =-0.03 dB

Maximum value of SAR =0.18 mW/g

dB
]

-3.46

-6.92

)‘_

-10.4

-13.8

-17.3

0dB=0.18mW/g
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End-on position, lowest channel Date/Time: 06/09/03 19:00:22

DUT: Z-COM; Type: Wireless Card; Serial: 38552672
Program: Wireless LAN 802.11a/g Adapter

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 1.95826 mho/m, &, = 51.7097, p = 1000 kg/m°)

Phantom section: Flat Section
DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 3/7/2003

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

o Electronics: DAE3 Sn547; Calibrated: 1/30/2003

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Horizontal/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 13.2 V/m

Power Drift =0.3 dB

Maximum value of SAR =0.338 mW/g

Horizontal/Zoom Scan (7x7x7)/Cube O0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 0.761 W/kg

SAR(1 g) =0.33 mW/g; SAR(10 g) =0.167 mW/g

Reference Value = 13.2 V/m

Power Drift =0.3 dB

Maximum value of SAR = 0.34 mW/g

dB
]

-3.488

-f.7h

-11.6

-15.5

-19.4

0 dB =0.34mW/g
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End-on position, middle channel Date/Time: 06/10/03 15:20:55

DUT: Z-COM; Type: Wireless Card; Serial: 38552672
Program: Wireless LAN 802.11a/g Adapter

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 1.99146 mho/m, &, = 51.6172, p = 1000 kg/m°)

Phantom section: Flat Section
DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 3/7/2003

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

o Electronics: DAE3 Sn547; Calibrated: 1/30/2003

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Horizontal/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 13.8 V/m

Power Drift =0.01 dB

Maximum value of SAR =0.351 mW/g

Horizontal/Zoom Scan (7x7x7)/Cube O0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 0.806 W/kg

SAR(1 g) =0.336 mW/g; SAR(10 g) =0.172 mW/g

Reference Value = 13.8 V/m

Power Drift =0.01 dB

Maximum value of SAR =0.348 mW/g

dB
]

-3.56

-f.13

1007

-14.3

-17.8

0 dB = 0.348mW/g
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End-on position, highest channel Date/Time: 06/10/03 14:54:11

DUT: Z-COM; Type: Wireless Card; Serial: 38552672
Program: Wireless LAN 802.11a/g Adapter

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 2.01798 mho/m, &, = 51.4499, p = 1000 kg/m°)

Phantom section: Flat Section
DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 3/7/2003

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

o Electronics: DAE3 Sn547; Calibrated: 1/30/2003

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Horizontal/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 13.7 V/m

Power Drift = 0.04 dB

Maximum value of SAR =0.367 mW/g

Horizontal/Zoom Scan (7x7x7)/Cube O0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 0.847 W/kg

SAR(1 g) =0.351 mW/g; SAR(10 g) =0.179 mW/g

Reference Value = 13.7 V/m

Power Drift = 0.04 dB

Maximum value of SAR =0.357 mW/g

1007

-14.2

-17.8

0 dB =0.357TmW/g
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End-on position, lowest channel Date/Time: 08/12/03 15:57:55

at a distance of 0.0 cm from the base of the phantom

DUT: Z-COM; Type: Wireless Card; Serial: 38552672
Program: Wireless LAN 802.11a/g Adapter

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 1.95826 mho/m, &, = 51.7097, p = 1000 kg/m°)
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 2003/3/7

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

e Electronics: DAE3 Sn547; Calibrated: 2003/1/30

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Horizonal ChOl/Area Scan (51x41x1): Measurement grid: dx=15mm, dy=15mm

Reference Value =25.9 V/m

Power Drift =-0.009 dB

Maximum value of SAR =1.31 mW/g

Horizonal ChOl/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 2.86 W/kg

SAR(1 g) =1.25 mW/g; SAR(10 g) = 0.609 mW/g

Reference Value =25.9 V/m

Power Drift =-0.009 dB

Maximum value of SAR =1.28 mW/g

-8.59
\ * 4
12.9 ¥

-17.2

o

-21.5

0dB=1.28mW/g
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End-on position, middle channel Date/Time: 08/12/03 17:11:50

at a distance of 0.0 cm from the base of the phantom

DUT: Z-COM; Type: Wireless Card; Serial: 38552672
Program: Wireless LAN 802.11a/g Adapter

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 1.99146 mho/m, &, = 51.6172, p = 1000 kg/m°)
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 2003/3/7

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

e Electronics: DAE3 Sn547; Calibrated: 2003/1/30

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Horizonal ChOl/Area Scan (51x41x1): Measurement grid: dx=15mm, dy=15mm

Reference Value = 20.7 V/m

Power Drift = 0.09 dB

Maximum value of SAR =1.14 mW/g

Horizonal ChOl/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 2.41 W/kg

SAR(1 g) = 1.08 mW/g; SAR(10 g) = 0.538 mW/g

Reference Value = 20.7 V/m

Power Drift = 0.09 dB

Maximum value of SAR =1.11 mW/g

dB
]

-4.68
-9.36
Y
-18.7 w

-23.4

0dB=1.11mW/g
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End-on position, highest channel aeTime 08/12/0317:39:.03 D

at a distance of 0.0 cm from the base of the phantom

DUT: Z-COM; Type: Wireless Card; Serial: 38552672
Program: Wireless LAN 802.11a/g Adapter

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 2.01798 mho/m, &, = 51.4499, p = 1000 kg/m")
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 2003/3/7

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

o Electronics: DAE3 Sn547; Calibrated: 2003/1/30

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Horizonal Ch11l/Area Scan (51x41x1): Measurement grid: dx=15mm, dy=15mm

Reference Value =21.1 V/m

Power Drift = 0.04 dB

Maximum value of SAR =1.16 mW/g

Horizonal Ch11l/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 2.53 W/kg

SAR(1 g) =1.11 mW/g; SAR(10 g) = 0.559 mW/g

Reference Value =21.1 V/m

Power Drift = 0.04 dB

Maximum value of SAR =1.13 mW/g.

dB
]

-4.83

-9.56
14.5 \ |l:?-

-

-19.3

-24.1

0dB=1.13mW/g
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SAR System Performance Verification Date/Time: 08/13/03 10:18:26

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:727
Program: 2003-08-13

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: M2450 (o = 1.93 mho/m, &, = 51.17, p = 1000 kg/m")

Phantom section: Flat Section
DASY4 Configuration:

e Probe: ET3DV6 - SN1759; ConvF(4.5, 4.5, 4.5); Calibrated: 2003/3/7

e Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

e Electronics: DAE3 Sn547; Calibrated: 2003/1/30

e Phantom: SAM 12; Type: SAM 4.0; Serial: TP:1150

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Systerm Test/Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm

Reference Value = 94 V/m

Power Drift =-0.09 dB

Maximum value of SAR = 15.3 mW/g

Systerm Test/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 30 W/kg

SAR(1 g)=13.6 mW/g; SAR(10 g) =6.05 mW/g

Reference Value = 94 V/m

Power Drift =-0.09 dB

Maximum value of SAR =15.1 mW/g

dB
]

-4,57
-9.13

13.7 ,,% .

-18.3

-22.8

0dB=15.1mW/g
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Appendix
Photographs of Test Setup

Fig.2 Photograph of the SAR measurement System

Fig.3 Photograph of the edge of the PC at 90° and at a distance of 1.5 cm
from the base of the phantom
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Fig.4 Photograph of the edge of the PC at 90° and at a distance of 1.5 cm
from the base of the phantom

Fig.5 Photograph of the top cover parallel and at a distance of 1.5 cm
from the base of the phantom
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Fig.6 Photograph of the top cover parallel and at a d-istance of 1.5 cm
from the base of the phantom

Fig.7 Photograph of the top cover parallel and at a distance of 0.0 cm
from the base of the phantom. (0.7 cm Spacing between EUT
& Planar Phantom)
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Fig.8 Photograph of the top cover parallel and at a distance of 0.0 cm
from the base of the phantom. (0.7 cm Spacing between EUT
& Planar Phantom)

Pty fin s my, !
i hihn-d-l-uu.,_q;;h""

Fig.9 Photograph of the Tissue Simulant Fluid liquid depth 15cm
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Photographs of the EUT

rrﬁ: S
— S ——

Fig.10 Front view of device

= 1

Fig.11 Back view of device
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Fig.12 with COMPAQ N800 Host Laptop PC PCMCIA slot
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Probe ET3DV6

SN:1759

Manufactured: November 12, 2002
Last calibration: March 7, 2003

Calibrated for DASY Systems
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ET3DVE SN:1759 March 7, 2003

= 1800 MHz, WG R22 f= 2500 MHz, WG R22

=) = =g =Tl

Isotropy Error (¢), 6 =0°
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ET3DVE SN:1759 March ¥, 2003

Conversion Factor Assessment

f= 2450 MHz, WG RZZ [head) f= 2450 MHz, WG R2Z [body)

o 250

i

198

BAEmATem™] | W

50

E[mm]

@ hraiyticsl —6— Mpasuremens

2450 Haad MHz .= 3.2 & 5% o= 1,80 £ 5% mho/m
CarmF % 5.0 +89% (k=2 Bourdary effect
CorF 5.0 =89% k=7 Alpha 058
ComF Z B0 z89% =2} Depih 198

2480 Bady MHz =827 £ 8% o= 1,85 & 5% mhsim
CamfF X 4.5 +8 0% (k=2) Boundary efect
CormF Y 4.5 +8.5% k=21 Alpha 1.01
ComE 7 4.5 & 8.0% (k=3 Depth 1.80

Page &al 10



Report No. : ER/2003/60002

Page : 30 of 32
Uncertainty Analysis
DASY4 Uncertainty Budget
According to IEEE P1528 [1]
Uneertainty | Prob. | Div. | (e (el Sl Upee, | St Une, | {ey)

Ervor Dieseription vk [hist. 1z g | {lg) [ A0k} Ve f §
Measurement System
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Phantom description
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System Validation from Original equipment supplier SPEAG Schmid
& Partner

DateTime: 03/05/03 16:17:40

Test Laboratory: SPEAG, Zunch, Switzerland
File Name: SN727_SN3013 _M2450 050303 dad

DUT: Dipole 2450 MHz Serial: D2450V2 - SNT727
Program: Dipole Calibration

Communication System: CW-2450, Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: Muscle 2450 MHz, (o = 2.05 mho/m, &~ 51,05, p = 1000 kg'm')
Phantom section: Flat Section

DASY4S Configuration:

- Probe: ES3DWV2 - SN3013, ConvFi4.2, 4.2, 4.2); Cahbrated: 1/192003

= Bensor-Surface. 4mm (Mechanical Surface Detection )

- Electromics: DAER - SN411; Calibrated: 1/162003

- Phantom: SAM with CRP - TP1006; Type: SAM 4.0, Serial: TP 1006

- Measurement 5W: DASY4, V4,1 Build 25, Postprocessing SW: SEMCAD, V1.6 Build 105

Pin =250 mW; d = 10 mm/Area Scan (81x81x1): Measurement gnd; dyv=15mm, dv=15mm

Pin =250 mW; d = 10 mm/Zoom Sean (Tx Ty TV Cube & Measurement grid: dx=Smm, dv-5Smm,
de=5Smm

Reference Value = 8397 Vim

Peak SAR = 27.6 Wikg

SAR(] g) = 13.7 mWig, SARI10 g) =6.16 mW/g

Power Drift = 0.007 dB

dB
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