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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

1. TEST RESULT CERTIFICATION

COMPANY NAME: SAMSUNG ELECTROMECHANICS CO.
314, MAETAN-3DONG, PALDAL-GU
SUWON, KYUNGGI-DO, 442-743, KOREA

EUT DESCRIPTION: 11IMBPS WIRELESS PCI NETWORK CARD
MODEL NAME: SWL-2300P (PClI)
DATE TESTED: JANUARY 13 - 21, 2003

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C NO NON-COMPLIANCE NOTED

Compliance Certification Services, Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: This document reports conditions under which testing was conducted and results of tests
performed. This document may not be atered or revised in any way unless done so by Compliance
Certification Services and all revisons are duly noted in the revisions section. Any dteration of this
document not carried ait by Compliance Certification Services will congtitute fraud and shall nullify
the document.

Approved & Released For CCS By: Tested By:

x =t

MIKE HECKROTTE FRANK IBRAHIM

CHIEF ENGINEER EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

2. EUT DESCRIPTION

The SWL-2300P is awireless LAN adapter card that provides wireless connection between computers, it
is designed to operate with |EEE 802.11 standard and uses CSMA/CA (Collision Sense Multiple Access
with Collison Avoidance) algorithm as the media access scheme, which makes high speed

communication (with minima collison probability) possible.

It is designed for the frequency band of (2.4 — 2.4835) GHz, it has either a patch antenna with 5.0 dBi

gan or deeve dipole antenna with 2.0 dBi gain, maximum conducted peak output power is 16.53 dBm
and the maximum conducted average output power is 12.8 dBm.

Page 4 of 78

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0883
Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4 and FCC CFR 47
2.1046, 2.1047, 2.1049, 2.1051, 2.1053, 2.1055, 2.1057, and 15.407.

4. FACILITIES AND ACCREDITATION
4.1. FACILITIES AND EQUIPMENT

The open area test sites and conducted measurement facilities used to collect the radiated data are located
at 561F Monterey Road, Morgan Hill, Cdifornia, USA. The sites are constructed in conformance with
the requirements of ANSI C63.7, ANSI C63.4 and CISPR Publication 22.

All receiving equipment conformsto CISPR Publication 16-1, “ Radio I nterference Measuring Apparatusand
Measurement Methods.”

4.2. LABORATORY ACCREDITATIONS AND LISTINGS

The test facilities used to perform radiated and conducted emissions tests are accredited by National
Voluntary Laboratory Accreditation Program for the specific scope of accreditation under Lab Code:
200065-0 to perform Electromagnetic Interference tests according to FCC PART 15 AND CISPR 22
requirements. No part of this report may be used to claim or imply product endorsement by NVLAP or
any agency of the US Government. In addition, the test facilities are listed with Federa Communications
Commission (reference no: 31040/SIT (1300B3) and 31040/SIT (1300F2)).
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REPORT NO: 0311765-1

DATE: JANUARY 27, 2003

EUT: 11Mbps Wirdess PCl Network Card

FCC ID: E2XSWL -2300P

4.3. TABLE OF ACCREDITATIONS AND LISTINGS
Country | Agency Scope of Accreditation L ogo
USA NVLAP* | FCC Part 15, CISPR 22, AS/INZS 3548,|EC [_L S
61000-4-2, IEC 61000-4-3, IEC 61000-4-4, IEC NV [&@
61000-4-5, |EC 61000-4-6, |EC 61000-4-8, IEC | 590065-0
61000-4-11, CNS 13438
USA FCC 3/10 meter Open Area Test Sitesto perform
FCC Part 15/18 measurements F@
1300
Japan VCCI CISPR 22 Two OATS and one conducted Site VCCI
R-1014, R-619, C-640
Norway | NEMKO | EN50081-1, EN50081-2, EN50082-1, ®
EN50082-2, IEC61000-6-1, IEC61000-6-2,
EN50083-2, EN50091-2, EN50130-4, ELA 117
EN55011, EN55013, EN55014-1, EN55104,
EN55015, EN61547, EN55022, EN55024,
EN61000-3-2, EN61000-3-3, EN60945,
EN61326-1
Norway | NEMKO | EN60601-1-2 and IEC 60601-1-2, the ®
Collateral Standards for Electro-Medica
Products. MDD, 93/42/EEC, AIMD ELA-171
90/385/EEC
Tawan | BSMI CNS 13438 @
&/
SL2-IN-E-1012
Canada Indu:jry RSS210 Low Power Transmitter and Receiver Canadi
Canada

1C2324 A, B,C, and F

* No part of this report may be used to claim or imply product endorsement by NVLAP or any agency of
the US Government.
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

5. CALIBRATION AND UNCERTAINTY
5.1. MEASURING INSTRUMENT CALIBRATION

The measurement instruments utilized to perform the tests documented in this report have been calibrated
in accordance with the manufacturer’ s recommendations, and are traceable to national standards.

5.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the apparatus:

Radiated Emission

30MHz — 200 MHz +/- 3.3dB
200MHz — 1000MHz +4.5/-2.9dB
1000MHz — 2000MHz +4.6/-2.2dB

Power Line Conducted Emission
150kHz — 30MHz +/-2.9

Any results faling within the above vaues are deemed to be marginal.
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REPORT NO: 0311765-1

EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003

FCC ID: E2XSWL -2300P

5.3.

TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENT LIST
Name of Equipment M anufacturer Model No. Serial No. Due Date
SA Display Section 3 HP 85662A 2314A 04793 4/15/03
SA RF Section, 1.5 GHz HP 85680A 2314A 02604 11/26/03
Preamplifier, 1300 MHz HP 8447D 2944A06550 8/22/03
Antenna, Log Periodic 200 ~ 1000 MHz EMCO 3146 9107-3163 3/29/03
Antenna, Horn 1 ~ 18 GHz EMCO 3115 6717 1/31/03
Preamplifier, 1 ~26.5 GHz HP 8449B 3008A 00369 6/30/03
Antenna, Horn 18 ~ 26 GHz ARA MWH-1826/B 1049 11/7/03
Quasi-Peak Adaptor HP 85650A 3145A01654 6/1/03
LISN, 10kHz~30MHz FCC 50/250-25-2 114 9/6/03
LineFilter Lindgren LMF-3489 497 NCR
LISN, 10kHz ~30 MHz Solar 8012-50-R-24-BNC 837990 9/6/03
EMI Test Receiver R&S ESHS 20 827129/006 4/17/03
Biconical Antenna Eaton 94455-1 1214 3/30/03
Microwave Amplifier HP 11975A 2517A01067 10/14/05
Harmonic Mixer HP 11970K 3003A03109 10/14/05
AC Power Source ACS AFC-10K-AFC-2 J1568 NCR
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
FCC ID: E2XSWL -2300P

EUT: 11Mbps Wirdess PCl Network Card

6. SETUP OF EQUIPMENT UNDER TEST

SETUP INFORMATION FOR TRANSMITTER TESTS

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Device Type Manufacturer Model Serial Number FCCID
Desktop PC HP VectraVL6 US31918970 DoC
Monitor Ddl M780 5322DE20E049 DoC
PS/2 Mouse HP M-S34 LZA83553579 DZL211029
Keyboard HP SK-2502 HR805273662 GYUR41K
I/O CABLES
Cable Port # of Connector Cable Cable Remarks
No. I dentical Type Type Length
Ports
1 AC 1 Usl115 Unshielded 2m N/A
2 Mouse 1 pPs/2 Unshielded 2m N/A
3 KB 1 PSs/2 Unshielded 2m N/A
4 VGA 1 DB15 Shielded 2m N/A
TEST SETUP
The EUT isingdled in the desktop compuiter.
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REPORT NO: 0311765-1

EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003
FCC ID: E2XSWL -2300P

SETUP DIAGRAM FOR TRANSMITTER TESTS

Desktop
PC

Monitor

3
Kevboard
EUT 2
PS/2
% M ouse
X
Antenna

115VAC / 60Hz
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REPORT NO: 0311765-1
EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003
FCC ID: E2XSWL -2300P

SETUP INFORMATION FOR DIGITAL DEVICE TESTS

SUPPORT EQUIPMENT

TEST PERIPHERALS
Device Type M anufacturer Mode Number Serial Number FCCID
PS2 MOUSE HP M-S34 LZA83553579 DZL 211029
KEYBOARD HP SK-2502 HR805273662 GYUR41SK
MODEM HAYES 4714US A02247143261 DoC
PRINTER JCM GP965 20001149 DoC
MONITOR DELL M 780 5322DE20E049 DoC
DESKTOP PC HP VECTRA VL6 US81918970 DoC
/O CABLES
TEST | /O CABLES
Cable 1/0 #of 1/0| Connector Type of Cable | Data
No Port Port Type Cable Length| Trafficl Bundled Remark
1 AC 4 US115V | Un-shielded 2m No No |PC Power cablebundled for only LC test
2 Mouse 1 PS/2 Un-shidded 2m Yes No N/A
3 KB 1 pPSs/2 Shielded 2m Yes No N/A
4 Video 1 DB15 Shielded 2m Yes Yes OneTorroid on Each End
5 Serial 1 DB9 Shielded im Yes No N/A
6 Network 1 RJ45 Un-shidlded 5m No No N/A
7 Phone 2 RJ11 Un-shieded im No No N/A
8 USB 2 usSB Un-shielded im No No N/A
9 Parallel 1 DB25 Shielded 2m Yes Yes N/A
10 RF 1 SMA Shielded 1.5m Yes No N/A
TEST SETUP
The EUT isingtdled in the desktop compuiter.
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

SETUP DIAGRAM FOR DIGITAL DEVICE TESTS

115VAC / 60Hz

PS/2 KB Printer
Mouse
3 fro
Monitor EUT (PC)[— Modem

115VAC / 60Hz
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

7. APPLICABLE RULES
§15.247 (a)- BANDWIDTH

(2) For direct sequence systems, the minimum 6 dB bandwidth shal be at least 500 kHz.

§15.247 (b)- POWER OUTPUT

The maximum peak output power of the intentiona radiator shall not exceed the following:

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands. 1 watt.

(4) Except as shown in paragraphs (b)(3) (i), (i) and (iii) of this section, if transmitting antennas of
directiona gain greater than 6 dBi are used the peak output power from the intentiona radiator shall be
reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as appropriate, by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

§15.247 (b)- RADIO FREQUENCY EXPOSURE

(5) Systems operating under the provisions of this section shall be operated in a manner that ensures that
the public is not exposed to radio frequency energy levelsin excess of the Commission's guidelines. See
81.1307(b)(1) of this chapter.

8§15.247 (c)- SPURIOUS EMISSIONS

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shal be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement. Attenuation below the generd limits
specified in 815.209(a) is not required. In addition, radiated emissions, which fall in the restricted bands,
as defined in815.205(a), must aso comply with the radiated emission limits specified in 815.209(a) (see
§15.205(c)).

815.247 (d)- PEAK POWER SPECTRAL DENSITY

(d) For direct sequence systems, the peak power spectral density conducted from the intentional radiator
to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission.

(f) The direct sequence operating of the hybrid system, with the frequency hopping operation turned off,
shall comply with the power density requirements of paragraph (d) of this section.
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REPORT NO: 0311765-1

EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003

FCC ID: E2XSWL -2300P

§15.205- RESTRICTED BANDS OF OPERATIONS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-546
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4125 - 4.128 255 - 25.67 1300 - 1427 8.025- 85
417725 - 417775 375-38.25 1435 - 1626.5 9.0-9.2
420725 - 4.20775 73-74.6 1645.5 - 1646.5 93-95
6.215 - 6.218 74.8 - 75.2 1660 - 1710 106 - 12.7
6.26775 - 6.26825 108 - 121.94 17188 - 1722.2 13.25- 13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.2%4 149.9 - 150.05 2310 - 2390 15.35- 16.2
8.362 - 8.366 156.52475 - 156.52525 24835 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01- 2312
8.41425 - 841475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 (2)
13.36 - 1341

! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

% Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or
less than 1000 MHz, compliance with the limits in Section 15.209 shdl be demondrated using
measurement instrumentation employing a CISPR quas-peak detector. Above 1000 MHz, compliance
with the emisson limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisionsin Section 15.35 apply to these measurements.
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

§15.207- CONDUCTED LIMITS

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentiona radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to
30 MHz shall not exceed the limitsin the following table, as measured using a 50 uH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be
based on the measurement of the radio frequency voltage between each power line and ground at the
power terminal.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission {MHz) Contucted Lumt (dBuV)
Chunsi-peak Avempe
0.150.5 6 to 36 St 46
055 56 46
5-30 Gl =0
" Decreases with the loganthm of the frequency.

§15.209- RADIATED EMISSION LIMITS

(8) Except as provided elsawhere in this Subpart, the emissions from an intentional radiator shall not
exceed the field strength levels specified in the following table:

Frequency Field Strength M easurement Distance
(MH2) (microvolts/meter) (meters)

30- 88 100 ** 3

838 - 216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentiona radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this Part, e.g., Sections 15.231 and 15.241.

(b) In the emission table above, the tighter limit applies at the band edges.
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REPORT NO: 0311765-1
EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003
FCC ID: E2XSWL -2300P

8. TEST SETUP, PROCEDURE AND RESULT

8.1. 6 dB BANDWIDTH

TEST SETUP

Spectrum
Analyzer

EUT

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 100 kHz. The sweep time is coupled.

RESULTS

No non-compliance noted:

Channel | Frequency B Limit Margin
(MH2) (kH2) (kH2) (kH2)
Low 2412 12430 500 11930
Middle 2437 12470 500 11970
High 2462 12570 500 12070
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REPORT NO: 0311765-1
EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003
FCC I1D: E2XSWL-2300P

6 dB BANDWIDTH, Low Channel (2412 MHz)
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

6 dB BANDWIDTH, Mid Channel (2437 MH2z)
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REPORT NO: 0311765-1
EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003
FCC ID: E2XSWL -2300P

6 dB BANDWIDTH, High Channel (2462 M Hz)

ATTER 20cdB
BL. 14 .0dBm

- S

1C0d8 .~

! | b |
CENTER 2. 4B200GH=
»RBWwW 100KH= YEBw

Page 19 of 78

s Sl
1= .57MH=

LD HEZ

— 1 ..33aJag

L]

! .
|
il

—

¢ I <

—

SPAN 20 .00MH=
SwWPFPE S50 .0ms

COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA

DOCUMENT NO: CCSUP4031A
TEL: (408) 463-0885 FAX: (408) 463-0888

Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the

revision section of the document.



REPORT NO: 0311765-1 DATE: JANUARY 27, 2003

EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P
8.2. 26 dB EMISSION BANDWIDTH
TEST SETUP
EUT Spectrum
> Analyzer

TEST PROCEDURE

The transmitter output is connected to the spectrum anayzer. The RBW is set to approximately 1 % of the
EBW, the VBW is set to 3 times RBW, and the sweep time is coupled.

LIMIT

Reporting requirement only, used to determine the channel integration bandwidth for the peak power
integration measurements.

RESULTS
Channel | Frequency B
(MH2) (MH2)
Low 2412 18.45
Middle 2437 18.45
High 2462 18.45
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

26 dB BANDWIDTH, Low Channel (2412 MHz)
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

26 dB BANDWIDTH, Middle Channel (2412 MHz)
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

26 dB BANDWIDTH, High Channel (2412 MHz)
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003

EUT: 11Mbps Wireless PCl Network Card FCC ID: E2XSWL-2300P
8.3. PEAK POWER
TEST SETUP
EUT Spectrum
> Andyzer

TEST PROCEDURE

The transmitter output is connected to a Spectrum Analyzer, and the channel power was integrated over
the 26dB Bandwidth.

LIMIT

The maximum antenna gain is 5.0 dBi, therefore the limit is 30 dBm.

RESULTS
No non-compliance noted:

Channel | Frequency | Peak Power Limit Margin
(MH2z) (dBm) (dBm) (dB)
Low 2412 16.53 30 -13.47
Midde 2437 16.14 30 -13.86
High 2462 15.59 30 -14.41
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Peak Output Power, L ow channel
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Peak Output Power, Middle channel

%% Agilent 12:21:45 Jan 15, 2663 | Sweep
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REPORT NO: 0311765-1
EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003
FCC ID: E2XSWL -2300P

Peak Output Power, High channel
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

8.4. AVERAGE POWER

TEST SETUP

EUT Power Meter

TEST PROCEDURE

The transmitter output is connected to a Power Meter, and the Average Power was measured.

LIMIT

Reporting requirement only, used for reference.

RESULTS

Channel | Frequency Average
(MH2) Power
(dBm)
Low 2412 12.80
Middle 2437 12.40
High 2462 11.90
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REPORT NO: 0311765-1

EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003
FCC ID: E2XSWL -2300P

8.5.

TEST SETUP

PEAK POWER SPECTRAL DENSITY

EUT

TEST PROCEDURE

Spectrum

' > Andyzer

The transmitter output is connected to the spectrum andyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW = 10KHz, sweep time = span / 3
kHz, and video averaging is turned off. The PPSD is the highest level found across the emission in any 3

kHz band.

RESULTS

No non-compliance noted:

Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -10.48 8 -18.48
Middle 2437 -10.68 8 -18.68
High 2462 -10.39 8 -18.39
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Peak Power Spectral Density, Low Channel:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Peak Power Spectral Density, Middle Channel:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Peak Power Spectral Density, High Channel:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

8.6. MAXIMUM PERMISSIBLE EXPOSURE

CALCULATIONS

Given

E=0B30*P*G) /d
and

S=E~"2/3770

where
E = Fidd Strength in Volts / meter
P = Power in Watts
G = Numeric antennagain
d = distance in meters
S = Power Density in milliwatts / square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yidds:

d =0(@0* P* G) /(3770* 9))
Changing to units of mwW and cm, using:

P (MW) = P (W) / 1000 and

d (cm) =100 * d (m)

yields
d=100* O((30* (P/1000) * G) / (3770* 9))

d=0282* O(P* G/S)

where
d=digtancein cm
P = Power in mwW
G = Numeric antenna gain
S = Power Dendity in mwW / cn™2
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Subgtituting the logarithmic form of power and gain using:

P (mwW) =10" (P (dBm)/ 10) and

G (numeric) = 10~ (G (dBi) / 10)
yields

d=0282* 10" ((P+G)/20)/OS Equation (1)
where

d = MPE safe distance in cm

P = Power indBm

G = Antenna Gain in dBi
S = Power Dengity Limit in mwW / cnt*2

RESULTS

No non-compliance noted:

MAXIMUM PERMISSIBLE EXPOSURE

EUT output power = 16.53 dBm

Antenna Gain = 5.0 dBi

S=10mwW/cm*2from 1.1310 Table 1

Substituting these parameters into Equation (1) above:
MPE Safe Distance = 03.36 cm

NOTE: For maobile or fixed location tranamitters, the minimum separation distance is 20 cm, even if
caculations indicate that the M PE distance would be less.
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

8.7. SPURIOUS EMISSIONS — CONDUCTED MEASUREMENTS

Conducted RF measurements of the transmitter output were made to confirm that the EUT antenna port
conducted emissions meet the specified limit and to identify any spurious signals that require further
investigation or measurements on the radiated emissions site.

TEST SETUP

EUT Spectrum
' > Analyzer

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 100 kHz.

Measurements are made over the 30 MHz to 26.5 GHz range with the transmitter set to the lowest,
middle, and highest channels within the 2.4 GHz band.

RESULTS

No non-compliance noted:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Band edge at 2.4GHz, L ow Channel:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Conducted Spurious Emissions, L ow Channel:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Conducted Spurious Emissions, Middle Channel:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Conducted Spurious Emissions, Middle Channel:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Band edge at 2.4835GHz, High Channel:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Conducted Spurious Emissions, High Channel:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003

EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P
8.8. UNDESIRABLE EMISSIONS — RADIATED MEASUREMENTS
TEST SETUP

The EUT is placed on the wooden table. The antennato EUT distance is 3 meters for frequencies below
1GHz and 1m for frequencies above 1GHz. The EUT is configured in accordance with ANS| C63.4/1992.

The EUT is set to transmit in a continuous mode.

TEST PROCEDURE

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz, the resolution bandwidth is set to 1 MHz, then the video bandwidth is
set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26.5 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels within the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The frequency
gpan is set small enough to easily differentiate between broadcast stations, intermittent ambient signals
and EUT emissions. The EUT isrotated through 360 degrees to maximize emissions received. The
antenna is scanned from 1 to 4 meters above the ground plane to further maximize the suspected signal.
M easurements were made with the antenna polarized in both the vertica and the horizontal positions.

TEST RESULTS

No non-compliance noted:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

011303  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Frank Ibrahim
Project #: 0311765-1
Company: Smsung ElectroMechanics
EUT Descrip.: 11 Mbps Wireless PCI Network Card
EUT M/N: SWL-2300P
Test Target: FCC 15.247
Mode Oper: TX ON at CH1 (2412MHz), 11Mbps, Patch Antenna
Test Equipment:
Cable ( feet) | EMCO Horn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer II |
R | T73 SIN: 6717 <] 1 85668 Analyzer ;n | T87 ARA 18-26GHz & Mixer > 26GHz j
| 15 - - HP R440R =
Peak Measurements: Average M easur ements:
1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
f Dist | Read Pk |Read Avg.| AF | CL | Amp |DCorr | HPF| Peak Avg Pk Lim |AvgLim| Pk Mar | AvgMar Notes
GHz | feet | dBuVv dBuvV |dB/m| dB dB dB dBuV/m | dBuV/m | dBuV/m | dBuV/m dB dB
4804 33 403 302 R8 ] 57| 346 -95 10 367 266 740 540 373 274 V, Naise Floor
12060 | 33 371 290 394 95 | 334 95 10 441 360 740 540 =299 -180 V/, Naise Floor
14472 | 33 390 292 417 1108 -329 95 10 500 402 740 540 240 2138 \/, Noise Floor
19296 | 33 451 340 340 | 135 ] 326 95 10 515 404 740 540 2285 2136 \/ Noise Floar
4804 33 403 302 R8 | 57 | 346 95 10 367 266 740 540 373 274 H_Noaise Floor
12060 | 33 371 29.0 04 95 | -334 -95 10 441 260 740 540 -299 -180 H. Noise Floar
14472 | 33 390 292 4171108 -329 -95 10 500 402 740 540 240 -138 H. Naise Floar
19.206 33 451 340 340 | 1351 -326 -95 10 515 404 74.0 540 =225 =136 H. Noise Floor
f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist Distanceto Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
AF  AntennaFactor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Pesk Limit
CL  CableLoss HPF  High PassFilter
Note: No spurious signals detected above noise floor level in the frequency range of (1-25) GHz
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

011303  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Frank Ibrahim
Project #: 0311765-1
Company: Smsung ElectroMechanics
EUT Descrip.: 11 Mbps Wireless PCI Network Card
EUT M/N: SWL-2300P
Test Target: FCC 15.247
Mode Oper: TX ON a CH6 (2437MHz), 11Mbyps, Paich Antenna
Test Equipment:
Cable ( feet) | EMCO Horn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer II |
—_— | T73; SIN: 6717 - 1 8566B Analyzer ;n | T87 ARA 18-26GHz & Mixer > 26GHz j
| 15 - — HP R449R v
Peak Measurements: Average M easur ements:
1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
f Dist | Read Pk |Read Avg.| AF | CL | Amp |DCorr | HPF| Peak Avg Pk Lim |AvgLim| Pk Mar | AvgMar Notes
GHz | feet | dBuVv dBuvV |dB/m| dB dB dB dBuV/m | dBuV/m | dBuV/m | dBuV/m dB dB
4874 33 403 302 k9] 58| -346 -95 10 369 26.8 740 540 =371 272 V, Naise Floor
7311 33 389 302 372 | 73 | -346 95 10 403 316 740 540 -R7 224 V/, Naise Floor
12185 | 33 371 290 3931 95 | -333 95 10 441 360 740 540 =299 -180 \/, Noise Floor
19496 | 33 451 340 R7 1136 327 95 10 512 401 740 540 28 =139 \/ Noise Floar
4874 33 403 302 R0 58 | 346 95 10 369 268 740 540 =371 272 H_Noaise Floor
7311 33 389 202 72| 73 | -346 -95 10 403 316 740 540 -R7 224 H. Noise Floar
12185 | 33 371 290 93] 95 | -333 -95 10 441 360 740 540 =299 -180 H. Naise Floar
19.496 33 451 340 33711361 -327 -95 10 512 401 74.0 540 -228 -139 H. Noise Floor
f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist Distanceto Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
AF  AntennaFactor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Pesk Limit
CL  CableLoss HPF  High PassFilter
Note: No spurious signals detected above noise floor level in the frequency range of (1-25) GHz
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

01/13/03  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Frank Ibrahim
Project #: 0311765-1
Company: Smsung ElectroMechanics
EUT Descrip.: 11 Mbps Wireless PCI Network Card
EUT M/N: SWL-2300P
Test Target: FCC 15.247
Mode Oper: TX ON at C11 (2462MHz), 11Mbps, Paich Antenna
Test Equipment:
Cable ( feet) | EMCO Horn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer || |
Horn > 18GHz
| T73; SIN: 6717 - l J
IETIC - Hp AasoR | eseeBanavze =] | T87ARA 1826GHz & Mixer >26GHz =
Peak Measurements: Average Measurements:
1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
f Dist | Read Pk |Read Avg.| AF | CL | Amp |DCorr | HPF| Peak Avg Pk Lim |AvgLim| Pk Mar | AvgMar Notes
GHz | feet dBuVv dBuVv dB/m| dB dB dB dBuV/m | dBuV/m | dBuV/m | dBuV/m dB dB
404 33 403 302 341 | 58 | 345 95 10 372 271 740 540 -368 269 V., Noise Floor
7386 33 389 302 373 | 73 | -346 95 10 405 318 740 540 -335 222 V, Naise Floor
12310 | 33 371 290 3921 96 | -333 95 10 44 360 740 540 =299 2180 V. _Noise Floor
19696 | 33 451 340 334 | 137] 308 95 10 509 298 740 540 231 2142 V_Noaise Floor
22158 | 33 450 333 3531150] -336 95 10 532 415 740 540 -208 2125 V., Noise Floor
404 33 403 302 341 | 58 | -345 95 10 372 271 740 540 -368 269 H. NoiseFloor
7386 33 389 302 373 | 73 | -346 95 10 405 318 740 540 -335 222 H. NoiseFloor
12310 | 33 371 290 392 | 96 | -333 95 10 441 360 740 540 -299 -180 H_NoiseFloor
19696 | 33 451 340 3341 137] 308 95 10 509 398 740 540 231 2142 H_Noise Floor
22,158 33 450 333 35311501 -336 -95 10 532 415 740 540 -208 =125 H. Noise Floor
f Measurement Frequency Amp  Preamp Gain AvgLim AverageField Strength Limit
Dist Distanceto Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
AF  AntennaFactor Peak  Calculated Peak Field Strength PkMar  Margin vs. Peak Limit
CL  CableLoss HPF  High PassFilter
Note: No spurious signal's detected above noise floor level in the frequency range of (1-25) GHz
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

01/22/03  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Frank Ibrahim
Project #: 0311765-1
Company: Smsung ElectroMechanics
EUT Descrip.: 11 Mbps Wireless PCI Network Card
EUT M/N: SWL-2300P
Test Target: FCC 15.247
Mode Oper: TX ON at CH1 (2412MHz), 11Mbps, Monopole Atenna
Test Equipment:
Cable ( feet) | EMCO Horn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer II |
R | T72; SIN: 6739 <] 1 85668 Analyzer ;n | T87 ARA 18-26GHz & Mixer > 26GHz j
| 15 - - HP R440R =
Peak Measurements: Average M easur ements:
1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
f Dist | Read Pk |Read Avg.| AF | CL | Amp |DCorr | HPF| Peak Avg Pk Lim |AvgLim| Pk Mar | AvgMar Notes
GHz | feet | dBuVv dBuvV |dB/m| dB dB dB dBuV/m | dBuV/m | dBuV/m | dBuV/m dB dB
4804 33 470 R4 k9| 57 | -346 -95 10 435 299 740 540 -305 241 vV
12060 | 33 371 290 93] 95 | -334 95 10 439 358 740 540 -301 -182 V, Naise Floor
14472 | 33 390 292 4131108 -329 95 10 497 399 740 540 243 =141 \/, Noise Floor
19296 | 33 451 340 340 | 135 ] 326 95 10 515 404 740 540 2285 2136 \/ Noise Floar
4804 33 483 435 R0l 57 | 346 95 10 448 400 740 540 292 2140 H
12060 | 33 371 29.0 03] 95 | -334 -95 10 439 358 740 540 -301 -182 H. Noise Floar
14472 | 33 390 292 4131108 -329 -95 10 497 399 740 540 243 2141 H. Naise Floar
19.206 33 451 340 340 | 1351 -326 -95 10 515 404 74.0 540 =225 =136 H. Noise Floor
f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist Distanceto Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
AF  AntennaFactor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Pesk Limit
CL  CableLoss HPF  High PassFilter

Note: No spurious signals detected above noise floor level in the frequency range of (1-25) GHz
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

01/13/03  High Frequency M easurement

Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Frank Ibrahim
Project #: 0311765-1
Company: Smsung ElectroM echanics
EUT Descrip.: 11 Mbps Wireless PCI Network Card
EUT M/N: SWL-2300P
Test Target: FCC 15.247
Mode Oper: TX ON at CH6 (2437MHz), 11Mbps, Monopole Antenna
Test Faninment:
Cable ( feet ! | EMCO Horn 1-18GHz l Pre-amplifer 1-26GHz Spectrum Analyzer | (R > kel |
——— T72; SIN: 6739 = 1 8566B Analyzer j | T87 ARA 18-26GHz & Mixer > 26GHz -..|
| 15 - HP R440R = -
: Average Measrements:
1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
f Digt | Read Pk |Read Avg. [ AF | CL | Amp | D Cor |HPF| Peak Avg | Pk Lim | Avg Lim| Pk Mar [Avg Mar Notes
GHz | feet | dBuV dBuv__|dB/m] dB [ dB dB dBuV/m| dBuV/m] dBuV/m] dBuVv/m] dB dB
4.874 3.3 44.0 313 340 | 5.8 | -346 -9.5 1.0 40.7 28.0 74.0 54.0 -33.3 -26.0 vV
7311 33 389 30.2 371 | 7.3 | -346 95 1.0 0.3 3L6 74.0 54.0 -33.7 22.4 V, Noise Floor
12.185 | 3.3 37.1 29.0 392 | 95 | -33.3 95 1.0 4.0 35.9 74.0 54.0 -30.0 -18.1 V., Noise Floor
19496 | 3.3 451 340 337 | 136 | -32.7 95 1.0 512 0.1 740 540 22.8 139 V., Noise Floor
4.874 3.3 40.3 30.2 340 | 58 | -346 -9.5 1.0 37.0 26.9 74.0 54.0 -37.0 -27.1 H, Noise Floor
7.311 3.3 389 30.2 371 | 7.3 | -346 9.5 1.0 40.3 316 74.0 54.0 -33.7 -22.4 H, Noise Floor
12.185 | 3.3 37.1 290 392 | 95 | -333 95 1.0 240 359 74.0 54.0 -30.0 -18.1 H, Noise Floor
19.496 | 3.3 451 340 337 | 136 | -32.7 95 1.0 512 0.1 74.0 540 22.8 -13.9 H, Noise Floor
f Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Dist Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Read Anayzer Reading Avg  AverageField Strength @ 3 m Avg Mar Marginvs. Average Limit
AF  AntennaFactor Peak  Calculated Peak Field Strength Pk Mar  Marginvs. Peak Limit
CL CableLoss HPF  High PassFilter
Note: No spurious signals detected above noise floor level in the frequency range of (1-25) GHz
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

01/13/03  High Frequency M easurement

Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Frank Ibrahim
Project #: 0311765-1
Company: Smsung ElectroM echanics
EUT Descrip.: 11 Mbps Wireless PCI Network Card
EUT M/N: SWL-2300P
Test Target: FCC 15.247
Mode Oper: TX ON at C11 (2462MHz), 11Mbps, Monopole Antenna
Test Faninment:
Cable ( feet ! | EMCO Horn 1-18GHz l Pre-amplifer 1-26GHz Spectrum Analyzer | (R > kel |
7Jﬁ T72; SIN: 6739 = 1 8566B Analyzer j | T87 ARA 18-26GHz & Mixer > 26GHz -..|
| 15 - HP R440R B -
: Average Measirements.
1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
f Digt | Read Pk |Read Avg. [ AF | CL | Amp | D Cor |HPF| Peak Avg | Pk Lim | Avg Lim| Pk Mar [Avg Mar Notes
GHz | feet | dBuV dBuv__|dB/m] dB [ dB dB dBuV/m| dBuV/m] dBuV/m] dBuv/m] dB dB
4.924 3.3 445 316 342 [ 58 | -345 -9.5 1.0 414 285 74.0 54.0 -32.6 -25.5 vV
7.386 33 389 302 373 | 7.3 | -34.6 95 1.0 404 3L7 74.0 54.0 -33.6 22.3 V, Noise Floor
12.310 | 33 37.1 290 302 | 96 | -33.3 9.5 1.0 441 36.0 74.0 54.0 -29.9 -18.0 V., Noise Floor
19.696 | 3.3 45.1 340 334 | 137 | -32.8 9.5 1.0 50.9 39.8 74.0 54.0 -23.1 -14.2 V, Noise Floor
4.924 3.3 439 313 342 | 58 | -345 9.5 1.0 408 28.2 74.0 54.0 -33.2 -25.8 H
7.386 3.3 38.9 30.2 373 | 7.3 | -346 -9.5 1.0 40.4 3L7 74.0 54.0 -33.6 -22.3 H, Noise Floor
12.310 | 3.3 37.1 290 392 | 9.6 | -333 95 1.0 241 360 74.0 54.0 -29.9 -18.0 H, Noise Floor
19696 | 3.3 451 340 334 | 137 | -328 95 1.0 50.9 398 74.0 540 231 14.2 H, Noise Floor
f Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Dist Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Read Anayzer Reading Avg  AverageField Strength @ 3 m Avg Mar Marginvs. Average Limit
AF  AntennaFactor Peak  Calculated Peak Field Strength Pk Mar  Marginvs. Peak Limit
CL CableLoss HPF  High PassFilter
Note: No spurious signals detected above noise floor level in the frequency range of (1-25) GHz
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2310-2390)MHz, Vertical, Peak
CH1 (2412 MHz), 1M bps, Patch Antenna

MKEA 2.38B8 BB GH=z

hg REF 148 .5 dB W ATTEN B dB 58 .48 dBpv
i@ 48/
DFFSET
2.5
=i DISPLAY |LINE |
oL 74l 0 dB v [
74.8
dB
1 T " nr‘l,if"'_":""
| na e Y T Y U TR e 11 s o NREUEL B, [t
|

START B2.348 8 GH=z STOP 2.3852 A GHz

RES BW 1 MH=z YBW 1 MH=z SWP EB.8 meEsac
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2310-2390)MHz, Vertical, Average
CH1 (2412 M Hz), IMbps, Patch Antenna

MEAR 2.3B5 VB GH=z

fF? REF 148 .5 dBu ATIEN B dB 48 .28 dBu
1@ dB/
OFFSET i -
22. 85
s | DISPLAY |LINE | )

oL 54|80 dB v '

54.8

dB v =

J*Lﬁx_fﬁﬁdpﬁg
—

START 2.318 2 Eﬁé sSTOP é.HEﬂ B EBHz

HRES BW 1 MH=z YBW 1@ Hz SWP 24.8 sBC
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2310-2390)M Hz, Horizontal, Peak
CH1 (2412 MHz), 1M bps, Patch Antenna

MEKR 2.324 72 GH=z

fF? REF 118.5 dBuY ATTENM 2 dB m N SE;EE ﬂﬂpf
1@ dB/
|

OFFSET -
22.5
oB OISPLAY |LINE TE —

oL 74. 0 dB Y

Ta .8

dB 1/

M+Aprw=#uﬁLm)hv¢mﬁwmmﬁhhinw~mAhhﬂdﬂhmﬂh*HuMmJJ#Unthvﬁmh“

START 2.34i2 B GH=z STOP 2.320 8 GHz
AES BW 1 MH=z VBW 4 MH=z SWP 208.08 msec
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2310-2390)M Hz, Horizontal, Average
CH1 (2412 MHZz), IMbps, Patch Antenna

MKRA 2.285 92 BHz

‘,t.p REF 149.5 dBpW ATTEM 2 dB 441 .58 dB
18 a8/
OFFSET |[—
22.5
EIE- T -
COISFLAY |LINE
oL S48 UESHH
54.0
LI
— l J
START 2.318 @ GH=z STOF 2.350 0 GH=z
AES BW 41 MH=z VBW 18 Hz SWP 24.8 Bac
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2483.5-2500)MHz, Vertical, Peak
CH11(2462 MHz), 1M bps, Patch Antenna

MKR 2.483 52 GBH=z

;@j REF 128 .5 dBW ATTEN @ dB 57 .28 a8
i@ oB/s
OFFSET i
228.5
o DISPLAY |LINE ]
oL ?ﬁlhﬂ Eﬁipﬁ
7.8
a8

o
B e L WP VT E R R R ) A e e st

e

START 2.483 5 GHz ) o STOP 2.5@8@ @ GHz

REE BW 41 MH:= VB 4 MH= EWP 2P.P msec
Page 53 of 78
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0883

Thisreport shall not bereproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2483.5-2500)M Hz, Vertical, Average
CH11 (2462 MHZz), 1M bps, Patch Antenna

MR 2.483 58 GH=z

hp FEF__118.5 dBWV ATTEN 8 dB 45,98 dBRV
i@ dBs
|
aFFEET .
22.59 |
an | OISPLAY |LINE |
_— S54l@8 dB v '
54.8 |
dB i
L-\_\_‘_‘—'——. - ] L—
STAAT 2,483 5 GH=z = . STOP E.588 2 E‘er.
AES BW 4 MH=z VvBW 18 Hz SWP 5.88 BEC
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2483.5-2500)M Hz, Horizontal, Peak
CH11 (2462 MHZz), 1M bps, Patch Antenna

MKR 2.4857 B3 GH=z

fp REF__118.5 dBuV ATTEN @ o8 53.902 a8
i@ dB/
OFFSET S | A
22.5
=1=] o !
DISPLAY |LINE | .
aL 748 dB v |
4.8 |
HE 1 B [GEamc Jam
L | |
i I

i
H.-h-l‘-.."nx-{m.nH‘.-'l-'.w-.-'-q'l.l'ig%ﬂhﬂ-whmﬁwku'wﬂimwd Mg e
i =

| & |

START E2.483 B GHx S5TOFP 2.5808 8 GH=z

RES BW 1 MH= VB 1 MH=z SWP Z2B.8 msec
Page 55 of 78
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

Thisreport shall not bereproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2483.5-2500)MHz, Horizontal, Average
CH11 (2462 MHZz), 1M bps, Patch Antenna

MKR 2.4B3 58 GH=Z

}'_F HEF 148. 5 ﬂEl;._N ATTEE_E_ El_ﬁ 41 .48 dB
12 dB/ I
OFFSET IS —
22.5
a8 | DISPLAY [LINE
oL 548 dBV
54,8
dB
START 2.483 5 GBHzx - STOP 2.5802 @ GH=z
REE BW 1 MH= VBEW 18 iz SWE 5.8 sEED
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2310-2390)MHz, Vertical, Peak
CH1 (2412 MHz), 1M bps, Sleeve dipole Antenna

MKR 2.3868 0@ GH=x

AEF 21289.5 dBW ATTEN @ dB 58.18 dBpv
——— e —— e e
i@ d@g/ ’- . . T |
' ! — e I i R ——
| | |
| { |
OFFSET L — | |
22.5 , ! .
4 | DISPLAY |LIMNE ! ! :r R !
oL 74.8 dBW ' | : |
74.8 i ! 1 |
By - e ] = T RN TS SR ESSSS e
| |
E i 3
[ I | i
S S [ N SN S S T S
| ' i l AHV-MWQ
MWWMMMW i
| | b
| | | | |
e = - - = — .! —= - - e i-_ e _ _n.E-
| |
(T S . I N T
L 1]
i AL } I ! | A )
ETART 2.310 @ GH=z STOFP 2.380 B GHz
RES BW 1 MHZ YBW 1 MHE SWF 28.0 msec
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2310-2390)M Hz, Vertical, Average
CH1 (2412 MHz), 1M bps, Sleeve dipole Antenna

MKA 2.390 0D GH=zx

fpp REF__448.5 dBuv ATTEN B dB 47 .48 dBpV
[ T ! i S "1 [ : 1
12 dB/ ! ' | ;
B e === | P —arwisil | T I S
| | | l
OFFSET | | N | -
22.5 | | ! |
@ | prspLay |LINE | N
oL qu. E dE MV ; |
54.0 '
dB v ! } =] ; SRS e s
| i | E |
P — ; R e =
|l | . i | |
| | 1
e ] o } 1 -] =
! ' | . ! i
- | | .
| ' | | o
| | | A~
S LN I = i !
| ! |
| I [ ] i
[ | ! I B [—_ =]
\ |
|
S P R
START 2.310 B GBHz STOP 2.398 @ GHz
AEE BW 41 MH=Z vBw 18 H=z EWP 24.8 sec
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2310-2390)MHz, Horizontal, Peak
CH1 (2412 MHz), 1M bps, Sleeve dipole Antenna

MEKR 2.3868 BB BH=z

ﬁu REF 1148.5 dBuY ATTEM B dB 53.48 dﬂkﬁ
1@ d8/ !__ I [ ] [
| — : ==t i = | : S S| =l = : KIS S——
f , |' | | |
OFFSET oo . i (e STl e & die= = 4 |
g2.5 | ' . : [
el _DISPLAY LINE I B
DL - S UEFJ:'\-’
74.8

Rt e P P! TSR ot b _JL_._. 1 | L

START 2.318 B BGHz STOF 2.380 @ GH=z
BES BW 1 MHzx VvBW 4 MHz EWP 2D.8 msec
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REPORT NO: 0311765-1
EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003
FCC ID: E2XSWL -2300P

Restricted Band (2310-2390)M Hz, Horizontal, Average
CH1 (2412 MHz), 1M bps, Sleeve dipole Antenna

MR 2.385 84 BHz

REF 148.5 dBV ATTEN 0 dB8 43.10 dB Y
R —— . ; 1
10 98/ l’ ; T . . | i
i S (A AR [ S— | —
. | . |
| | |
OFFSET L | . - e e —
22.5 ! | | |
= | DISPLAY |LINE ! | (SRS SO N (S (S
oL | S54.8 dBLY ; . -
s4.8 | ! , ; | !
HBgW, ===} i ! r
| I | | | |
I | 1
£ - - s S -t 5
! | | | -
:_ - — T — 1 - | - = n
| | : | !
A—— A e o [ i e
. _ :
i Ve S Y o 8 | L
e h i, Sa— —————r 7 ]
| | .
i 5 : .
T I I | | = - ] 1

START 2.318 @ GHz
RES BW 1 MHz

YvEW 18 Hz
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2483.5-2500)MHz, Vertical, Peak
CH11 (2462MHz), 1M bps, Sleeve dipole Antenna

MR 2.484 B3 GHz

rJ-F, REF 119.5 dBp ATTEN B @B~ 58,48 dBgv
18 dB/
QFFSET e e
22.5
B DISPLAY |LINE B

oL 7418 dB

Fd4.8

dB v

e
I .

!'
| N 1

START 2.483 5 GHE S5TOFP 2.500 8 GHz
RES BW 1 MH=z VBW 1 MH=z SwWFP 20.8 msec
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2483.5-2500)MHz, Vertical, Average
CH11 (2462 MHZz), 1M bps, Sleeve dipole Antenna

MER 2.483 58 GH=

REF 148 .5 dBuY ATTEN @ dB 47 .50 dBw
e 1
18 dB./s
DFESET
B2 5
ag OISPLAY |LINE
oL 548 dB M"ur i
s54.8 i
dB E
‘-.._‘_‘_-_H_-‘-
i N —
|
START 2.483 5§ GHz — STOP 2.508 O GHz
RES BW 1 MHz VBW 18 Hz SWP 5,88 sec
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2483.5-2500)M Hz, Horizontal, Peak
CH11 (2462 MHZz), 1M bps, Sleeve dipole Antenna

MERA 2.483 7B GH=z

fﬁ? HEF 115.5 dB ATTEMN ﬂ dB PR 54,48 dBkN
18 dB/
OFFSET
22.5
aB DISPLAY |LINE
oL 7410 dB
T4.8
B I I

WMWWWWMMWMMWWWM

STAAT 2.483 5 GH=z I STOFP 2.588 8 GH=z
HES BW 41 MH=z VBW 1 MH=z SWP 28.8 msec
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Restricted Band (2483.5-2500)MHz, Horizontal, Average
CH11 (2462 MHZz), 1M bps, Sleeve dipole Antenna
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Project # 93117651

Report#  030114C01
Date& Time 01/14/03 11:43 AM

FCC, VCCI, CISPR, CE, AUSTEL, NZ ,
UL, CSA, TUV, BSMI, DHHS, NVLAP Test Engr: Erank Ibrahim

561F MONTEREY ROAD, SAN JOSE, CA 95037-9001
PHONE: (408) 463-0885 FAX: (408) 463-0888

Company: _Samsung ElectroMechanics
EUT Description: _11 Mbps Wireless PCI Network Card. Model: SWL-2300P (PCI)
Test Configuration : _EUT, PC, KB, PS/2 Mouse, Monitor, Printer, Modem
Type of Test: _ECC 15.209

Mode of Operation: _TXON at mid channel 2437MHz. 11Mps. Patch Anttena

<< Main Sheet

Frea. |Reading AF | Closs |Pre-ampl Level Limit | Margin] Pol Az Height Mark

(MHz) | dBuV) | (dB) | (dB) | (dB) |(@Buv/m)l FCC B| (dB) | HV) | (Deg) | (Meter) | (P/QIA)
816.00 | 44.60 | 21.42| 539 | 27.42 | 44.00 | 46.00 | -2.00 | 3mV 0.00 1.00 QP
667.00 | 45.30 | 20.59| 4.83 | 27.88 | 42.84 | 46.00 | -3.16 | 3mV | 0.00 1.00 QP
638.00 | 44.60 | 1982 471 | 27.84 | 41.29 | 46.00 | -4.71 | 3mV 0.00 1.00 P
594.00 | 45.40 | 18.76 | 453 | 27.78 | 40.92 | 46.00 | -5.08 | 3mV 0.00 1.00 P
267.00 | 51.00 | 12.98 | 2.81 | 26.42 | 40.38 | 46.00 | -5.62 | 3mH | 0.00 1.00 P
433.00 | 46.80 | 16.32| 3.72 | 27.27 | 39.58 | 46.00 | -6.42 | 3mV | 0.00 1.00 P
6 Worst Data
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

Project #. 0311765-1
Report # 030114C01
Date& Time: 01/14/03 11:43 AM

FCC, VCCI, CISPR, CE, AUSTEL, NZ _ ,
UL, CSA, TUV, BSMI, DHHS, NVLAP Test Engr:  _Erank lbrahim

561F MONTEREY ROAD, SAN JOSE, CA 95037-9001
PHONE: (408) 463-0885 FAX: (408) 463-0888

Company: Samsung ElectroMechanics
EUT Description: 11 Mbps Wireless PC| Network Card, Model; SWL-2300P (PCI
Test Configuration :  EUT, PC. KB, PS/2 Mouse, Monitor. Printer, Modem
Type of Test: FCC 15.209
Mode of Operation: TX ON at mid channel, 2437MHz, 11Mbps, Monopole Antenna

<< Main Sheet |

Freqg. |Readingl AF Closs |Pre-amgd Level Limit ] Margin| Pol Az Height Mark
(MHz) | (dBuV) | (dB) (dB) (dB) 1(dBuv/m)l FCC Bl (dB) | (H\) | (Deq) (Meter) | (P/Q/A)]
816.00 | 44.60 | 21.42| 5.39 | 27.42 | 44.00 46.00 | -2.00 | 3mV 0.00 1.00 QP
667.00 | 4530 | 20.59 | 4.83 | 27.88 | 42.84 46.00 | -3.16 | 3mV 0.00 1.00 QP

638.00 | 44.60 | 19.82 | 4.71 | 27.84 | 41.29 46.00 | -4.71 | 3mV 0.00 1.00 P
594.00 | 45.40 | 18.76 | 4.53 | 27.78 | 40.92 46.00 | -5.08 | 3mV 0.00 1.00 P
433.00 | 46.80 | 16.32| 3.72 | 27.27 | 39.58 46.00 | -6.42 | 3mV 0.00 1.00 P
333.00 | 46.90 | 1493 | 3.18 | 26.63 | 38.38 46.00 | -7.62 | 3mV 0.00 1.00 P
6 Worst Data
Page 66 of 78
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

8.9. POWERLINE CONDUCTED EMISSIONS

TEST SETUP

The EUT is placed on awooden table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane on the floor.

The EUT is set to transmit in a continuous mode.

TEST PROCEDURE

The resolution bandwidth is set to 10 kHz for both peak detection and quas-peak detection
measurements. Peak detection is used unless otherwise noted as quasi-pesk.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003

EUT: 11Mbps Wireless PCl Network Card FCC ID: E2XSWL -2300P
CONDUCTED EMISSIONSDATA (115VAC 60HZz)
Freq. Reading Closs | Limit EN B Margin Remark
(MH2z) | PK (dBuV) | QP (dBuV) |AV (dBuV)| (dB) QP AV QP (dB)|AV (dB)] L1/L2
0.17 43.26 40.25 - 0.00 65.43 55.43 -25.18 | -15.18 L1
0.24 40.29 35.26 - 0.00 63.57 53.57 -28.31 | -18.31 L1
22.06 41.14 29.20 - 0.00 60.00 50.00 -30.80 | -20.80 L1
0.17 42.20 38.52 - 0.00 65.43 55.43 -26.91 | -16.91 L2
0.24 38.20 33.32 - 0.00 63.51 53.51 -30.19 | -20.19 L2
22.06 38.76 30.75 - 0.00 60.00 50.00 -29.25 | -19.25 L2
6 Worst Data

EUT with Patch Antenna

CONDUCTED EMISSIONSDATA (115VAC 60H2)

Freqg. Reading Closs| Limit EN B Margin Remark

(MHZ) | PK (dBuV)] OP (dBuV) |AV (dBuV)] (dB) QP AV QP (dB)]AV (dB)] L1/L2
0.16 47.22 - - 0.00 65.86 55.86 -1864 | -8.64 L1
0.19 44.48 - - 0.00 64.97 54.97 -20.49 | -10.49 L1
1341 45.22 - - 0.00 60.00 50.00 | -14.78 | -4.78 L1
0.16 45.86 - - 0.00 65.83 55.83 -19.97 | -9.97 L2
0.18 42.50 - - 0.00 65.03 55.03 -2253 | -12.53 L2
13.77 43.00 - - 0.00 60.00 50.00 | -17.00 | -7.00 L2
6 Worst Data
EUT with Seeve dipole Antenna
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REPORT NO: 0311765-1 DATE: JANUARY 27, 2003
EUT: 11Mbps Wirdess PCI Network Card FCC ID: E2XSWL-2300P

561F Montaresy Road,
San Jose, CA 55037 DSA
Tel: (408} 483-088%5
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REPORT NO: 0311765-1
EUT: 11Mbps Wirdess PCl Network Card

DATE: JANUARY 27, 2003
FCC ID: E2XSWL -2300P
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9. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP
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RADIATED RF MEASUREMENT SETUP, HIGH FREQUENCY, PATCH ANTENNA
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RADIATED RF MEASUREMENT SETUP, HIGH FREQUENCY, SLEEVE DIPOLE ANTENNA
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DIGITAL DEVICE RADIATED EMISSIONS MEASUREMENT SETUP, PATCH ANTENNA
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DIGITAL DEVICE RADIATED EMISSIONS MEASUREMENT SETUP, SLEEVE DIPOLE ANTENNA
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP, PATCH ANTENNA
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP, SLEEVE DIPOLE ANTENNA

END OF REPORT
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