EN55022 / CISPR 22/ AS/INZS 3548
ClassB

EMI TEST REPORT

of

Notebook Personal Computer

Model/ Type/ Machine Type

M S2102

Applied by:

Acer Inc.
7 Han Ann Rd., Science-Based Industria Park
Hsinchu 30077
Tawan, R. O. C.

Test Performed by:

Internationa Standards Laboratory
No. 21, Alley 37, Lane 122, Sec. 2
Hsiwan Rd. Hschih
Tape Hsien 22117
Tawan, R.O.C.

Tel:(02)2646-2550
Fax:(02)2646-4641

Report Number: 1SL-01A062C Version: 0 Test Date: 2001/08/02
NVLAP Lab. Code: 200234-0; VCCI: R-341, C-354; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013



Contents of Report

L GENETAL ...t 1
1.1 Cetification of ACCUraCy Of TES Dal........c.eeveeeiieeiiecitee ettt 1
S 1117 2SRRI 2
121 Description of Equipment UNder TESE (EUT) ....ccviicreeieierereessete et essssssssssssssessssssssesesssssssssssssssessssssssens 2
122 Description of EUT and Support Equipment INCluded in TESES........cocciuieeeeereeeee et esssesenas 2
123 Test Procedure and SPECITICAIION ........cvveeeiieeeeeieeesee s se s s ss e ss s s s s s e s s s s s s ss s s s s s s s ssnsassssanas 2
124 S S 011010 R 2

2. Power Main Port Conducted EMISSIONS........ccocoeeeeveeeeeen, 3
2.1 Configuration and PrOCEAUIE............ccueeiieeiee ettt ettt sre e s eebe e b e eans 3
211 EUT CONfIQUIGLION .....cucuiveveeeeiieieicieiee e st bbb b e s b e be e s b ebesasebebesebebebesebebebebesebebesebebebebesatetanas 3
212 QIS A (0100 (U R 3
213 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested).........ooveiveveereeeeeereesennnen. 3

2.2 Ted Daa CPU: Pl 1.133G, LCD: Hitachi 15.0 TFT, Maximum Resolution at Display
LCD & CRT 1280x1024 Noninterlaced, Adapter: Delta (Modd: ADP60DB)3 pins, Hard
Disk:IBM 30GB, DVD/CD-RW: KME, SDRAM: Infineon (Modd: HY S64V16220GDL-7.5-C

I 022 L = T 4
3. Open Field Radiated EMISSIONS........oooooeeeeeeeeeeeeeeeeeeeeee e 6
3.1 Configuration and PrOCEAUIE............cceeiieiiriecie ettt ettt ettt e st sbe e re e re e e beenreeeans 6
311 EUT CONfIQUIGLION .....cucviveeeieeiieieicieiee e s be e e b b be e s be e e s b ebesesebebesebebebesebebebebebebebesebebebesesabetanas 6
312 QIS A (0100 (U R 6
3.1.3 Spectrum Analyzer Configuration (for the frequenciestested)..........ouvirreeeereiereee e 6

3.2 Ted Daa.CPU: Pill 1.133G, LCD: Hitachi 15.0 TFT, Maximum Resolution at Display
LCD & CRT 1280x1024 Noninterlaced, Adapter: Delta (Modd: ADP60DB)3 pins, Hard
Disk:IBM 30GB, DVD/CD-RW: KME, SDRAM: Infineon (Modd: HY S64V 16220GDL-7.5-C

I 022 = TSR 7
4, APPENAIX ..o 9
4.1 Appendix A: Measurement Procedure for Main Power Port Conducted Emissions................. 9
4.2 Appendix B: Measurement Procedure for Communication Port Conducted Emissions.......... 10
4.3 Appendix C: Test Procedure for Radiated EMISIONS ........ccveivieiieeiieeiree et ecree e v 11
4.4 AppendiX D: TeSt EQUIDIMENT......ccciiiereeieeiesieeiesee e eeesseesseesesseesseseesseesseesessessseensesseeses 12
44.1 TSt EQUIPMENE LISt ....cueuceierueureeerieecieieesseesesessssessssssseassssssesssssssesssssssssssssssesssssesesasasesesesasesesesssssesesasasesesasasesesass 12
442 Software for Controlling Spectrum/Receiver and Calculating Test Data........ccccceveveeerererererererernererennresenns 13
4.5 Appendix E: Layout of EUT and SUpport EQUIDMENL .........c.coccvieiieeiieeee e 14
451 General Power Main Port Conducted Test Configuration............ccucueueveveerererereetereerere e sesesesesens 14
452 General Radiation Test CONFIQUIGLION.........cceueveuerereteiereteesesete ettt ettt se bbb bebebebebesebebesesebebesesebebesene 15
4.6 Appendix F: Description of SUPPOt EQUIPIMENT ........ccveiriierieeeceesie e 16
4.6.1 Description of SUPPOrt EQUIPMENL ........ccciierrieeceeeeeesesssesssss e ssssssssssssssssssssssssssssssssssssnsnsssssnsaes 16
4.6.2 Software for Controlling SUPPOIt UNIL .......cccueieiruricieieieeieeteees s etessseie st tesssssesesssssesesssssesesssssesesssssesesens 19
4.6.3 1/O Cable Condition of EUT and SUPPOIt UNITS ........cccceviveveerireresiriresesssesesssssesesssssesesssssssssssssssssssssssssssssenens 20
4.7 Appendix |: Description of EQUIPMENt UNAer TES ......cocveecveeciecee e 21
4.8 Appendix H: Photographs of EUT Configuration TeSt SEt UP ....eeeeeeveeeienieveee e 23

I nternational Standards L aboratory Report Number: |SL-01A062C

NVLAP Lab. Code: 200234-0; VCCI: R-341, C-354; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013



1. General

1.1 Certification of Accuracy of Test Data

The dectromagnetic interference tests which this report describes were conducted by an
independent electromagnetic compatibility consultant, Internationd Standards Laboratory in
accordance with the EN55022:1994 /A1:1995 /A2: 1997; CISPR 22:1993/A1:1995/A2:1996;
AS/NZS 3548:1995 /A1:1997 /A2:1997 test Procedure.

This test report accurately represents the test results generated by sample equipment
under test at the time of the test.

Equipment Tested: Notebook Personal Computer
Modd/ Typel Machine Type: MS2102
Applied by Acer Inc.

Date of test: 2001/08/02
Temperature 26°C(Conduction Test);  30°C (Radiation Test)
Humidity: 51% (Conduction Test);  68% (Radiation Test)
Test Engineer: Chance Chan

The results show that the sample equipment tested as described in this report is in
compliance with the Class B conducted and radiated emisson limits of EN55022:1994 /A1:1995
IA2: 1997; CISPR 22:1993/A1:1995/A2:1996; AS/NZS 3548:1995 /A1:1997 [A2:1997

regulations.

Approve & Signature

ajﬁ\ ________ P A
L.Y.Soo%JgIDi or i

Note: This test report shal not be reproduced except in full, without the written gpprova of
International Standards L aboratory
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1.2 Summary

1.2.1 Description of Equipment Under Test (EUT)

Description: Notebook Personal Computer

Model/ Typel Machine Type: MS2102

Applicant: Acer Inc.
7 Hsn Ann Rd., Science-Based Industrid Park
Hsinchu 30077
Tawan, R. O. C.

A more detailed, technical description of the EUT is contained in Appendix G

1.2.2 Description of EUT and Support Equipment Included in Tests

The EUT is a Notebook Personal Computer (Modd/ Typel Machine Type: MS2102),
which was tested with the following support units:

1. Acer USB Mouse Modd: MUSXT

2. Acer USB Keyboard Modd: 6511-P

3. KOKA Microphone Modd: DM-510
4. Acer Speaker Model: PS033761
5. SONY radio cassette player Modd: WM-FX50
6. HP Printer Moddl: 2225C

7. Logitech Mouse Modd: M-S34

8. Aceex Modem Mode: DM1414
9. Acer Monitor Modd: 7377xe
10.1BM Persona Computer Model: IBM2170

A more detailed technica description of the support equipment is contained in Appendix
F.

1.2.3 Test Procedure and Specification

The tests were performed in accordance with EN55022:1994 /A1:1995 /A2: 1997,
CISPR 22:1993/A1:1995/A2:1996; ASINZS 3548:1995 /A1:1997 /A2:1997 regulaions as
detailed in the Appendix A & B and the individua test sections. The test instrument used is detailed
in Appendix A. The specification used was the Class B limits of EN55022:1994 /A1:1995 /A2:
1997; CISPR 22:1993/A1:1995/A2:1996; AS/NZS 3548:1995 /A 1:1997 /A2:1997 regulations.

1.2.4 TestsPerformed

1. Power main port conducted emissons in shielded room.
See Part 2 of thisreport for details

2. Telecommunication port conducted emissonsin shielded room
See Part 3 of thisreport for details.

3. Radiated emissonsin 10-meter open area.
See Part 4 of thisreport for details.

I nternational Standards L aboratory Report Number: |SL-01A062C
NVLAP Lab. Code: 200234-0; VCCI: R-341, C-354; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013



2. Power Main Port Conducted Emissions
2.1 Configuration and Procedure

2.1.1 EUT Configuration

The equipment under test was set up in the shielded room with the EUT 40cm away from
the wall of the room. The EUT was placed on a non-conductive test table which is 80cm in height.
Excess power cord was folded back and forth to form a 30cm by 40cm bundle. The distance
between EUT and LISN is 80cm.

Any changes made to the configuration, or modifications made to the EUT, during testing
are noted in the following test record.

2.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running.
The main power line conducted EMI tests were run on the hot and neutral conductors of the power
cord and the results were recorded. The effect of varying the position of the interface cables has
been investigated to find the configuration that produces maximum emisson.

At the frequencies where the peak vaues of the emissons were higher than 6d3 below
the gpplicable limits, the emissions were aso measured with the quas-pesk detectors. At the
frequencies where the quasi-pesk values of the emissions were higher than 6dI3 below the applicable
average limits, the emissons were aso measured with the average detectors.

The highest emissions were andyzed in details by operating the spectrum andyzer in fixed

tuned mode to determine the nature of the emissons and to provide information which could be
ussful in reducing their amplitude.

2.1.3 EMI Recever/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range: 150KHz--30MHz
Detector Function: Quasi-Peak / Average Mode
Resolution Bandwidth (RBW): 9KHz
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2.2 Test Data: CPU: PlIl 1.133G, LCD: Hitachi 15.0 TFT, Maximum Resolution a Display
LCD & CRT 1280x1024 Noninterlaced, Adapter: Deta (Mode: ADP60DB)3 pins, Hard
Disk:IBM 30GB, DVD/CD-RW: KME, SDRAM: Infineon (Modd: HY S64V 16220GDL-7.5-C )

128MB.
Table2.2.1 Power Line Conducted Emissions (Hot)
LISN Quasi-Peak Average
Frequency |InsertionLoss| Amplitude Limit Margin Amplitude Limit Margin
(KHz/MH2) (dB) (dBuv) (dBuv) (dB) (dBuV) (dBuVv) (dB)
212.08KHz 0.19 93.38 64.23 -10.65 42.43 94.23 -11.60
282.43KHz 0.21 45.60 62.22 -16.41 J6.08 32.22 -13.93
J53.48KHz 0.23 37.02 60.19 -22.94 26.12 30.19 -23.84
423.7TKHz 0.25 J6.45 o8.18 -21.48 31.47 48.18 -16.46
494 95KHz 0.26 33.74 36.14 -22.14 J0.61 46.14 -13.27
21.284NMHz 1.1 39.82 60.00 -18.47 J6.54 30.00 -11.75
21.581MHz 1.72 40.33 60.00 -17.95 37.43 30.00 -10.85
21 .874NHz 1.73 39.29 60.00 -18.98 J4.92 30.00 -13.35
22.166MHz 1.74 J8.67 60.00 -19.59 2881 30.00 -19.45
22.461NMHz 1.75 37.93 60.00 -20.32 30.91 20.00 -17.34

* NOTE: Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit

Tested by:

I nternational Standards L aboratory
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Table2.2.1 Power Line Conducted Emissions (Neutral)

LISN Quasi-Peak Average
Frequency |InsertionLoss| Amplitude Limit Margin Amplitude Limit Margin
(KHz/MHz) (dB) (dBuv) (dBuv) (dB) (dBuv) (dBuv) (dB)
211.03KHz 0.20 92.89 64.26 -11.17 4.1 94.26 -12.95
281.45KHz 0.25 44.39 62.24 -17.60 J4.95 92.24 -17.06
J352.65KHz 0.30 36.02 60.21 -25.89 24.16 a0.21 -25.14
423.4KHz 0.34 31.29 98.19 -20.56 J0.99 48.19 -16.86
493.9KHz 0.34 34.56 96.17 =-2121 J0.35 46.17 -15.30
20.695MHz 1.59 40.41 60.00 -18.20 371.39 30.00 -11.23
21.282MHz 1.41 40.28 60.00 -18.31 34.22 30.00 -14.37
21.586MHz 1.42 40.35 60.00 -18.2 34.52 30.00 -14.06
21.874NHz 1.43 39.76 60.00 -18.81 J6.64 30.00 -11.93
22.168MHz 1.44 39.29 60.00 -19.27 31.44 90.00 -17.11

* NOTE:  Margin = Amplitude + Insertion Loss- Limit

A margin of -8dB means that the emission is 8dB below the limit

e G

Chance Chan

I nternational Standards L aboratory
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3. Open Field Radiated Emissions

3.1 Configuration and Procedure

3.1.1 EUT Configuration

The radiated emissions test setups are in accordance with EN55022:1994 /A1:1995
[A2: 1997; CISPR 22:1993/A1:1995/A2:1996; AS/NZS 3548:1995 /A1:1997 /A2:1997.

The equipment under test was set up on the 10 meter open field test non-conductive
table 80cm above ground, same as conducted Excess data cable was folded back and forth to form
a 30cm by 40cm bundle.

Any changes made to the configuration, or modifications made to the EUT, during testing
are noted in the following test record.

If the EUT is a Persond Computer or a peripherd of persond computer, and the
persona computer has an auxiliary AC outlet which can be used for providing power to an externd
monitor, then al measurements will be made with the monitor power from first the computer-
mounted AC outlet and then a floor-mounted AC ouitlet.

3.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running.
The maximum readings were found by vary the height of antenna and then rotating the turntable.
Both polarization of antenna, horizonta and vertica, are measured. The effect of varying the position
of the interface cables has been invedtigated to find the configuration that produces maximum
emisson.

The highest emissons were dso andlyzed in details by operating the spectrum andyzer in
fixed tuned quasi-pesk mode to determine the precise amplitude of the emissons. While doing so,
the antenna height was varied between one and four meters, and the turntable was dowly rotated, to
maximize the emisson.

3.1.3 Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range: 30MHz--1000MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 120KHz
Frequency Range: Above 1000MHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1MHz

International Standards L aboratory Report Number: 1SL-01A062C
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3.2 Test Data:.CPU: Pill 1.133G, LCD: Hitachi 15.0 TFT, Maximum Resolution a Display
LCD & CRT 1280x1024 Noninterlaced, Adapter: Deta (Mode: ADP60DB)3 pins, Hard
Disk:IBM 30GB, DVD/CD-RW: KME, SDRAM: Infineon (Modd: HY S64V 16220GDL-7.5-C )
128MB.

Table3.2.1 Open Field Radiated Emissions (Horizontal)

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freg. Ampl. Ant. Cable Pre-Ampl.| Ampl. Limit Margin* Height Position
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuv/m) [ (dBuv/m) (dB) (cm) (@]
133.75 13.63 10.97 1.60 0.00 26.20 30.00 =380  357.00  292.00
155.98 12.29 9.66 1.80 0.00 2375 30.00 -6.25 40000  354.00

199.16 15.89 8.29 2.15 0.00 26.55 30.00 -3.67 40000  322.00
221.04 15.64 8.30 2.29 0.00 26.24 30.00 =376 32900  338.00
251.29 15.18 11.73 2.50 0.00 29.40 37.00 -1.60  351.00  111.00
032.54 10.91 18.42 4.35 0.00 33.67 37.00 =333 31000  249.00
669.08 9.41 19.40 9.28 0.00 34.09 37.00 -2.91 13500  141.00

* NOTE: Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss — Pre-

Amplifier Gain

A margin of -8dB means that the emission is 8dB below the limit

BILOG AntennaDistance: 10 meter, Frequency: under 1000MHz

Horn Antenna Distance: 3 meter, Frequency: 1000M Hz—18GHz
Testeg by

1
%‘4 / Y,

Chance Chan /
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Table3.2.2 Open Field Radiated Emissions (Vertical)

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freg. Ampl. Ant. Cable Pre-Ampl.| Ampl. Limit Margin* Height Position
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuv/m) [ (dBuv/m) (dB) (cm) (@]
66.913 20.18 4.99 0.97 0.00 26.14 30.00 -3.86 137.00  154.00
164.53 13.58 9.12 1.84 0.00 24.54 30.00 -5.46 100.00 4.00
168.04 14.34 8.98 1.83 0.00 25.14 30.00 -486 20200  336.00
169.53 13.94 8.92 1.82 0.00 24.68 30.00 -3.32 23100  219.00

203.71 13.66 8.49 2.18 0.00 24.55 30.00 -5.67  400.00 97.00
035.2 6.52 18.47 4.36 0.00 29.35 37.00 -1.65 18300  134.00
978.98 10.19 18.68 4.64 0.00 33.51 37.00 -549 19800  280.00

* NOTE: Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss - Pre-

Amplifier Gain

A margin of -8dB means that the emission is 8dB below the limit

BILOG AntennaDistance: 10 meter, Frequency: under 1000MHz

Horn Antenna Distance: 3 meter, Frequency: 1000M Hz—18GHz
Tested by:

% /
7 / 2/

Chance Chan
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4. Appendix

4.1 Appendix A: Measurement Procedurefor Main Power Port Conducted Emissions

The EUT is st up in accordance with the suggested configuration given in EN55022:1994
IAL:1995 /A2: 1997; CISPR 22:1993/A1:1995/A2:1996; ASINZS 3548:1995 /A1:1997
/A2:1997. The measurements are performed ina 7.6 x 5.7 X 5 (m) shielded room. The EUT was
placed on a non-conduction table, which is 0.8 meters above an earth-grounded floor, 0.4 metersin
the back away from the metd wadl and 0.8 meter at least in the front, Ieft and right away from the
meta wall.

Power to the EUT was provided through the LISN which has the Impedance (50
Ohm/50uH) vs. Frequency Characteristic as defined in Sub-clause 8.3.3, Section Two, of CISPR
16. Power to the LISN was filtered to diminate ambient signd interference and this filter was
bonded to ground. Peripherd equipment required to provide a functiona system (support
equipment) for EUT tegting was powered through a ganged, meta power outlet box which is
bonded to the ground. AC input power for the auxiliary power outlets was obtained from the same
filtered source that providesinput power to the LISN.

If the EUT is supplied with a flexible power cord, if the power cord length in excess of 1 m,
the excess cable shdl be bundled at approximate center of the power cord with the bundles 30 cm
to 40 cm in length. If the EUT is provided with a permanently coiled power cord, bundling of the
cord is not required. If the EUT is supplied without a power cord, the EUT shal be connected to
the LISN by a power cord of the type specified by the manufacturer which shal be 1 meter in
length. If a non-flexible power cord is provided with the EUT, it shal be cut to the length necessary
to attach the EUT to the LISN and shdl not be bundled.

The EUT, any support equipment, and any interconnecting cables were arranged and moved
to get the maximum according to ENS5022:1994 /A1:1995 /A2: 1997; CISPR
22:1993/A1:1995/A2:1996; ASINZS 3548:1995 /A1:1997 /A2:1997. Both the line of power cord,
hot and neutral, were measured.

The highest emissons were andyzed in details by operating the spectrum andyzer in fixed
tuned mode to determine the nature of the emissons and to provide information which could be
useful in reducing their amplitude.

I nternational Standards L aboratory Report Number: |SL-01A062C
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4.2 Appendix B: Measurement Procedurefor Communication Port Conducted Emissions

The EUT is st up in accordance with the suggested configuration given in EN55022:1994
/AL:1995 /A2: 1997; CISPR 22:1993/A1:1995/A2:1996; ASINZS 3548:1995 /A1:1997
/A2:1997. The measurements are performed ina 7.6 x 5.7 x 5 (m) shielded room. The EUT was
placed on a non-conduction table, which is 0.4 meters away from the reference ground wall and 0.8
meters above the reference ground floor. CDN is placed and connected to the reference ground
floor.

The EUT, any support equipment, and any interconnecting cables were arranged and moved
to get the maximum according to ENS5022:1994 /A1:1995 /A2: 1997; CISPR
22:1993/A1:1995/A2:1996; AS/NZS 3548:1995 /A1:1997 /A2:1997.

Power to the EUT was provided through the LISN which has the Impedance (50
Ohm/50uH) vs. Frequency Characteristic as defined in Sub-clause 8.3.3, Section Two, of CISPR
16. Power to the LISN was filtered to diminate ambient signd interference and this filter was
bonded to ground. Peripherd equipment to provide a functiona system (support equipment) for
EUT testing was powered through a ganged, metal power outlet box bonded to the ground. AC
input power for the auxiliary power outlets was obtained from the same filtered source thet provides
input power to the LISN.

If the EUT is supplied with a flexible power cord, if the power cord length in excess of 1 m,
the excess cable shdl be bundled at approximate center of the power cord with the bundles 30 cm
to 40 cm in length. If the EUT is provided with a permanently coiled power cord, bundling of the
cord is not required. If the EUT is supplied without a power cord, the EUT shal be connected to
the LISN by a power cord of the type specified by the manufacturer which shall be 1 meter in
length. If a non-flexible power cord is provided with the EUT, it shal be cut to the length necessary
to attach the EUT to the LISN and shdl not be bundled.

The highest emissons were andlyzed in detals by operating the spectrum andyzer in fixed
tuned mode to determine the nature of the emissons and to provide information could be useful in
reducing their amplitude.
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4.3 Appendix C: Test Procedurefor Radiated Emissions

Preliminary Measurementsin the Anechoic Chamber

The radiated emissons are initialy measured in the anechoic chamber a a measurement
distance of 3 meters. Desktop EUT is placed on a wooden stand 0.8 meter in height. The
measurement antenna is 3 meters from the EUT. The test setup in anechoic chamber is the same as
openste. Theturntable rotated 3607C. The antenna height is varied from 1-2.5m. The primary
objective of the radiated measurements in the anechoic chamber is to identify the frequency
gpectrum in the absence of the eectromagnetic environment existing on the open test dte. The
frequencies can then be pre-sdected on the open test Site to obtain the corresponding amplitude.
The initia scan is made with the spectrum anayzer in automatic sveep mode. The spectrum pesks
are then measured manudly to determine the exact frequencies.

M easurements on the Open Site

The radiated emissions test will then be repeated on the open Site to measure the amplitudes
accurately and without the multiple reflections exigting in the shilded room. The EUT and support
equipment are st up on the turntable of 10 meter open fidd dtes for frequency between
30Mhz~1Ghz and 3 meter open fidd sites for frequency above 1Ghz. Desktop EUT is set up on a
wooden stand 0.8 meter above the ground.

For the initid measurements, the receiving antenna is varied from 1-4 meter height and is
changed in the vertical plane from verticd to horizonta polarization a each frequency. Both reading
are recorded with the quasi-peak detector with 120K Hz bandwidth for frequency between 30Mhz
and 1Ghz. The readings are recorded with pesk detector and with the 1 MHz bandwidth br
frequency above 1Ghz.

At the highest amplitudes observed, the EUT isrotated in the horizontal plane while changing
the antenna polarization in the vertical plane to maximize the reading. The interconnecting cables
were aranged and moved to get the maximum according to ANSI C63.4-1992, and/or
EN55022:1994 /A1:1995 /A2: 1997; CISPR 22:1993/A1:1995/A2:1996; AS/NZS 3548:1995
/A1:1997 /A2:1997. Once the maximum reading is obtained, the antenna elevation and polarization
will be varied between specified limits to maximize the readings

During the open Ste measurements, the peaks are sdected, the scan frequency span width is
reduced, the audible modulation is monitored with a loudspesker and the quasi-pesk reading or
peek is recorded at the indicated frequency and at the specified bandwidth.

I nternational Standards L aboratory Report Number: |SL-01A062C
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4.4 Appendix D: Test Equipment

4.4.1 Test Equipment List
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Use Equipment Brand Mode Start Last Next
For Service Date Cal. Date Cal. Date
R |EMI Receiver R&S ESMI; rev. 02.80 Nov. 09, 1999 |May. 24, 2001 May. 24, 2002
S/N: 849182/003
R [BILOG Antenna Chase CBL6112B Nov. 23,1998 [Nov. 03, 2000 Nov. 02, 2001
SIN: 2487
R |Horn Antenna EMCO 3115 Nov. 06, 1999 |Dec. 02, 2000 Dec.01, 2001
S/N: 9504-4462
R [PreAmplifier R&S ESMI-Z7 Nov. 09,1999 [May. 08, 2001 May. 08, 2002
R [Coaxid Cables RICHTEC TWB4001 Aug. 31,1995 (Jul. 24, 2001 Jul. 24, 2002
SIN: 3F-10M
R [Coaxid Cables RICHTEC 9913 Dec. 20, 1998 |Jan. 18, 2001 Jan. 18, 2002
SIN: 3F-3M
R | Thermo-Hygro Meter [CRECER HD-30 Nov. 26, 1999 |Nov. 28, 2000 Nov. 27, 2001
SIN: 1SL-C-001
C |EMI Receiver HP 8546A; Sep. 08,1997 |Dec. 13, 2000 Dec. 13, 2001
S/N: 3520A00236
C |LISN1 R&S ESH2-75 Dec. 15,1988 |May. 07, 2001 May. 07, 2002
S/N: 890485/013
C |LISN2 EMCO 3825/2 Oct. 20,1990 |May. 07, 2001 May. 07, 2002
SIN: 1407
C |Terminator RICHTEC SN: ISL-T-001 Oct. 19,1999 |May. 07, 2001 May. 07, 2002
C |Terminator RICHTEC SN: ISL-T-002 Oct. 19,1999 |May. 07,2001 May. 07, 2002
C |Terminator RICHTEC S/N: ISL-T-003 Mar. 13,2001 |(May. 07, 2001 May. 07, 2002
C |ISN Schaffner ISN T400 Mar. 13,2001 |[Sep. 11, 2000 Sep. 11, 2001
C |Coaxia Cables RICHTEC RG400 Aug. 31,1995 |Jun. 01, 2001 Jun. 01, 2002
SN: 1F-C1
C |Coaxia Cables RICHTEC RG400 Aug. 31,1995 (Jun. 01, 2001 Jun. 01, 2002
SIN: 1F-C2
C |Digita Thermo- MICROLIFE |S/N: ISL-C-002 Nov. 26,1999 [Nov. 28, 2000 Nov. 27, 2001
Hygro Meter
Note:

Calibration traceable to NIST or national or international standards.

The Use For column with C means the equipment is used for the measurement of conducted emission.

The Use For column with R means the equipment is used for the measurement of radiated emission.
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4.4.2 Softwarefor Controlling Spectrum/Receiver and Calculating Test Data
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Radiation/Conduction Filename Version I ssued Date
Conduction Tileexe 1.13Z7 4/5/2001
Radiation Tileexe 1.137 4/5/2001
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4.5 Appendix E: Layout of EUT and Support Equipment

45.1 General Power Main Port Conducted Test Configuration

Shieddded Room

Non-ConduJ

Meta Ground Plane

Printer Control PC Receiver
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45.2 General Radiation Test Configuration

10M
< >
A
| | ‘ 1-4M
I | ‘
EUT Antennaand
turntable distance
| 3mto10m. To Spectrum
To Remote
Controller
|
c > To Remote Controller I | v

Non-Conducted Load
Table Active
I
80cm
I
(@)
ﬁ

Printer

Meta Full Soldered Ground Plane

To Turntable

Remote
Controller

;— To Antenna

Control PC

Spectrum — To Antenna
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4.6 Appendix F: Description of Support Equipment

4.6.1 Description of Support Equipment

Support Unit 1.

Description: Acer USB Mouse

Modd Number: MUSXT

Serid Number: 81130159

Power Supply Type: N/A

Power Cord: N/A

FCCID: (comply with FCC DOC)

Support Unit 2.

Description: Acer USB Keyboard

Modd Number: 6511-P

Serid Number: 9152P0701183131025S00000
Power Supply Type: N/A

Power Cord: N/A

FCCID: JVP6511-P

Support Unit 3.

Support Unit 5.

Description: KOKA Microphone

Modd Number: DM-510

Seria Number: N/A

Power Supply Type: N/A

Power Cord: N/A

FCCID: N/A
Support Unit 4.

Description: Acer Speaker

Model Number: PS033761

Serid Number: 970701496

Power Supply Type: N/A

Power Cord: N/A

FCCID: N/A

Description: SONY radio cassette player
Model Number: WM-FX50

Seria Number: N/A

Power Supply Type: N/A

Power Cord: N/A
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Support Unit 6.

Description:

Modda Number:
Serid Number:
Power Supply Type:
Power Cord:

FCCID:

Support Unit 7.

Description:

Model Number:
Serid Number:
Power Supply Type:
Power Cord:
FCCID:

Support Unit 8.

Description:

Modd Number:
Serid Number;
Power Supply Type:

Power Cord:
FCCID:

Support Unit 9.

Description:

Modd:

Serid Number:
Power Supply Type:
Power Cord:
FCCID:
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HP Printer

(for parald interface port)

2225C

N/A

Switching

(ACto AC Xfmr, Wal Mounted Type)
Nonshielded, Detachable

With Grounding Pin

DSI6XU2225

Logitech Mouse
M-SAH
LZB81251703
N/A

N/A
DZ1L.211029

Aceex Modem

(for serid interface port)

DM1414

960063771

Linear, Power Adapter

(ACto AC Xfmr, Wal Mounted Type)
Nonshielded, Without Grounding Pin
IFAXDM1414

Acer Monitor

7377xe
999027100501700055P644E1 P
Switching

Nonshidded, Detachable
(Comply with FCC DOC)
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Support Unit 10.

Description: Personal Computer
Modd: IBM 2170

Seria No.: N/A

Power Supply Type: Switching

Delta (Moddl: DPS-145PB-80A)

Hard Disk Drive: Maxtor (Modd: 91303D6) 13.3GB
Floppy Driver: Panasonic (Modd: JU256A276P )
CD-ROM Dirive: AOpen (Modd: CD-940E/TKU PRO)
ZIP Driver: lomega (Model:Z100ATAPI)

LAN Card Accton (Moddl: EN1207D-TX1)
FDD/HDD Controller and

VGA port/ Pardld/

Serid port: Built on Motherboard

VGA port: one 15-pin

Pardld Port: one 25-pin

Serid Port: one 9-pin

Keyboard Connector: 6-pin

Mouse Connector: 6-pin

USB Connector: two 4-pin

Game Port: one 15-pin

Speaker Port: one

Microphone Port: one

Lineln Port: one

Power Cord: Nonshielded, Detachable

FCCID: N/A (comply witch FCC DOC)
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4.6.2 Softwarefor Controlling Support Unit

A test program which generates a complete line of continuoudy repeeting "H" patternis
used as the software test program.  The program was executed as follows:

A. Read and write to the disk drives.

B. Recave audio sgnd from the microphone.

C. Send audio signd to the speaker.

D. Recave audio sgnd from wakman.

E. Send H pattern to the parald port device (Printer).

F. Send H pattern to the seria port device (Modem).

G. Send H pattern to the video port device (Monitor).

H. Send dgnd form EUT to server through LAN port.

A. Send sgnd form EUT to server through Telephone port.

I. Repeat the above steps.
Filename I ssued Date

LAN EMC.exe 11/22/1996

Monitor HH.bat 8/20/1991

Modem 1 Hm.bat 8/20/1991

Printerl Wordpad.exe 11/11/1999

Telephone Hypertrm.exe 06/08/200
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4.6.3 1/0 Cable Condition of EUT and Support Units
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Description Path Cable Length Cable Type Connector Type
AC Power Cord 110V (~240V) to 1.8M Nonshielded, Detachable | Plastic Head
ﬁllcétp(g_"éﬁ:)cord Plastic Hood
Server Data Cable | Server to EUT 33 feet Nonshielded, Detachable | RJ-45, with Metal
LAN port Head, Metal
Hood
Monitor Data Monitor to PC 1.6M Shielded, Detachable Metal Head
Cable VGA port Plagtic Hood
Modem Data Modem to PC 1.5M Shielded, Detachable Metal Head
Cable COM 1 port Metal Hood
Mouse Data Cable | Mouse to PC 1.8M Shidded, Undetachable Metal Head
Mouse port without Hood
Printer Data Cable | Printer to PC 1.5M Shielded, Detachable Metal Head
Parallel port Plastic Hood
Audio-in Data Walkman to PC 1.5M Nonshielded, Detachable | Metal Head
Cable Audio-In Port to PC Plagtic Hood
Speaker Data Speaker to PC 15M Nonshieded, Detachable | Metal Head
Cable Line out port without Hood
Microphone Data | Microphone to 1.5M Nonshielded, Metal Head
Cable Mic Jack of PC Undetachable Plagtic Hood
USB Keyboard Keyboard to PC 1.8M Shidded, Undetachable Metal Head
Data Cable USB port Plastic Hood
USB Mouse Data | Mouse to PC 1.8M Shielded, Undetachable Metal Head
Cale USB port without Hood
TeephoneLine with 600 .dummy 1.2M Nonshielded, Detachable | Plagtic Head
load toPC Plastic Hood
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4.7 Appendix |: Description of Equipment Under Test

EUT

Description:
Condition:

Modd:

Serid Number:
Power Supply Type:

CPU Type:
Hard Disk Driver:

SDRAM:

DVD/CD-RW Combo Driver:

DVD-ROM Driver:

Modem Card:

Docking

FDD/HDD Controller and
Parald/Serid ports:
Pardld Port:

Serid Port:

Docking Connector

PS-2 Connector:

USB Connector:

LAN Connector:

Speaker Port:
Microphone Port:

Lineln Port:

Power Cord:

LCD
TX38D95VCICAM)
Maximum display Resolution:

Speed & CPU
Speed
133 MHz
133MHz

I nternational Standards L aboratory

Notebook Personal Computer
Pre-Production
MS2102
N/A
Switching
Ddta (Modd: ADP60DB BB) 3 pins
Ddta (Mode: ADP6ODH BN) 3 pins
LiteOn (Modd: PA-1600-02AE) 3 pins
Pentium 111 Tudatin 1.133G

Pentium [11 Tudatin 1.066G
IBM (Model: IC25N030ATDA04) 30GB
IBM (Modd: IC25N020ATDA04) 20GB
Infineon (Modd: HY S64V 16220GDL-7.5-C) 128MB
FDD Driver: Mitsuni (Modd: D353G)
KME (Modd: UIDA710)
MKE (Model: SR-8175)
MKE (Modd: SR-8176)
Ambit (Modd: T60M283)
Acer (Modd: ADSV)

Built on Motherboard
one 25-pin

one 9-pin

one 203-pin

one 6-pin

two 4-pin

one 8-pin

one

one

one

Shielded, Detachable
Hitachi 15" SXGA+ TFT (Modd!:

1280X 1024 Noninterlaced
Docking
Tualatin 1.133G No
Tudlatin 1.066G Yes
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All types of CPU & LCD have been tested, only shown the worst data usng CPU: PIIT1 1.133G,
LCD: Hitachi 15.0"TFT (Mode: TX38D95VC1CAM), LCD & CRT Resolution at 1280x1024
Noninterlaced, SPS: Ddta (Modd: ADPGODB BB) 3 pins, HDD:IBM 30GB (Modd:
IC25N9030ATDA04), DVD/CD-RW: KME (Modd: UJDA710), SDRAM: Infineon(Modd:
HY S64V 16220GDL-7.5-C ) 128MB in this test report.

EMI Noise Source:

Crystal:X-14.318MHz(X 1) X TAL-27MHz(X 2) X-24.576MHz(X 3) X TAL-25MHz(X 4)
RESON-8MHz(X5),X4P-32.768K (X 6)

Clock Generator: One Clock Generator U8 (Modd: IM1 C9827)

EMI Solution:

1. Added one gasket on the GND bar of LCD coaxia cable near LCD connector to contact the
LCD panél.

1. Added one gasket on the Connector of LCD coaxial cable near Main Board connector to
contact the keyboard .

2. Added one gasket on USB port to contact upper case.

3. Added one gasket on FAN to contact VGA hesat sink.

4. Added one gasket on PCMCIA socket to contact VGA hesat sink.

5. Added one gasket on lower case to contact USB port.

6. Added three gaskets on the heat sink of Charger board to contact with upper case.

7. Added one gasket on upper case to contact HDD bracket.

8. Added two gaskets on upper case to contact heat sink of Charger board.

9. Added four gaskets on upper case to contact the 1/0 bracket.
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4.8 Appendix H: Photographsof EUT Configuration Test Set Up

According to ANSI C63.4-1992 / EN55022:1994 /A1:1995 /A2: 1997; CISPR
22:1993/A1:1995/A2:1996; AS/INZS 3548:1995 /A1:1997 /A2:1997:

Front View of Highest Main Power Port Conducted Emission
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Front View of Highest Radiated Emission Test.

nmm.,_,dgwg {
lqll Rhw_v&wmr.m '

International Standards L aboratory Report Number: 1SL-01A062C
NVLAP Lab. Code: 200234-0; VCCI: R-341, C-354; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013



