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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
accordancewiththe EN55011 / CISPR 11/ EN55022:1998; CISPR 22:1997; ASINZS 3548:1995
/A1:1997 /A2:1997 test Procedure.

Thistest report accurately representsthe test results generated by sample equipment under
test a the time of the test.

Equipment Tested: GX1 CPU Board
Model/ Typel Machine Type: POS-7551;POS-7551F
Applied by Advantech Co., Ltd.

Date of test: 2001/03/15
Temperature 23°C(Conduction Test);  20°C (Radiation Test)
Humidity: 63% (Conduction Test);  87% (Radiation Test)
Test Engineer: Chance Chan

Theresultsshow that the sample equipment tested as described in this report isin compliance
with the Class A conducted and radiated emission limits of EN55011 / CISPR 11 / EN55022:1998;
CISPR 22:1997; AS/INZS 3548:1995 /A1:1997 /A2:1997 regulations.

Approve & Signature

L{%WDQ“% """

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

I nter national Standar ds L abor atory Report Number: 1SL-01B023C
NVLAP Lab. Code: 200234-0; VCCI: R-341, C-354; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013



1.2 Product Information

EUT

Description:
Condition:

AC Power During Test:

Modd:

Serid Number:
Pardld Port:
Serid Port:
Keyboard Connector:
Mouse Connector:
USB Connector:
LAN Connector:
VGA Port:
Speaker Port:
Microphone Port:
LineIn Port:
DRAM (Option):
Display:

VGA tested Resolution:

Speed & CPU
Speed
66MHz

CPU

GX1 CPU Board
Pre-Production
230VAC/50Hz
POS-7551 ; POS-7551F
N/A

one 25-pin

one 9-pin

one 6-pin

one 6-pin

two 4-pin

one 8-pin

one 15-pin

one

one

one

NEC 32 MB*1
CRT

1024X768

Geode GXI-233 MHz

Thewors data usng CPU: GXI-233 MHz, SPS: Enhance (Model: ENP-0615B)
150W, Hard Disk Driver: Seagate (Model: ST52520A) 2.56GB in this test report.

There are different model number of EUT with different type. Therdationshipisas

below table:
Model Number Ingtalled types
POS-7551 GX1-233W/VGA, LCD, Ethernet
POS-7551F And add 16MB, CFC, Audio, Brightness,
LCD high drive

EMI Noise Source;

Crysta: 14.31818MHz (Y1), 25MHz (Y2), 32.768KHz (Y 3), 24.576MHz (Y 4)

Clock Generator: U1l

I nter national Standar ds L abor atory
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Description: Housing

Modd: POS-809

Power Rating: 100-240VAC, 47-63Hz, 1-2A

Power Supply Type: Enhance (Moddl: ENP-0615B) 150W

Hard Disk Driver: Seagate (Modd: ST52520A) 2.56GB

Power Cord: Non-shielded, Detachable

I nter national Standar ds L abor atory Report Number: 1SL-01B023C
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1.3 Summary

1.3.1 Description of Equipment Under Test (EUT)

Description: GX1 CPU Board
Modd/ Type/ Machine Type: POS-7551;POS-7551F
Applicant: Advantech Co., Ltd.

FL.4, No. 108-3, Ming-Chuan Road
Shing-Tien City, Ta
Tawan, R. O. C.

1.3.2 Description of EUT and Support Equipment Included in Tests

TheEUT isaGX1 CPU Board (Modd/ Typel Machine Type: POS-7551;POS-7551F),
which was tested with the following support units:

1. Acer Digitd Camera Modd: DVC-VII
2. Acer USB Mouse Modd: MUSXT

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.Acer Keyboard Moddl: 6511-TW4C
11.1BM Persona Computer Model: IBM2170

A more detailed technical description of the support equipment is contained in Appendix E.

1.3.3 Test Procedure and Specification

The tests were performed in accordance with EN55011 / CISPR 11 / EN55022:1998;
CISPR 22:1997; AS/INZS 3548:1995 /A1:1997 /A2:1997 regulations as detailed in the Appendix A
& B and the individud test sections. The test indrument used is detailed in Appendix A. The
gpecification used was the Class A limits of EN55011 / CISPR 11 / EN55022:1998; CISPR
22:1997; ASINZS 3548:1995 /A1:1997 /A2:1997 regulations.

1.3.4 Tests Performed

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

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

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

I nter national Standar ds L abor atory Report Number: 1SL-01B023C
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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 shilded room with the EUT 40cm away from
the wall of the room. The EUT was placed on a non-conductive tes table which is 80cm in height.
Excess power cord wasfolded back and forth to form a30cm by 40cm bundle. Thedistance between
EUT and LISN is80cm.

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 emission.

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

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

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

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

Frequency Range: 150KHz--30MHz
Detector Function: Quas-Peak / Average Mode
Resolution Bandwidth (RBW): 9KHz

I nter national Standar ds L abor atory Report Number: 1SL-01B023C
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2.2 Test Data: CPU: GXI-233 MHz, Display tested Resolution: 1024X768, SPS.:
Enhance (Model: ENP-0615B) 150W, Hard Disk Driver: Seagate (Model:
ST52520A) 2.56GB

Table2.2.1 Power Line Conducted Emissions (Hot)

F J Oror J 5 0 0T orT o O & ©
O N NOOWWNOO”WOWONOD O

LISN Quasi-Peak Average
Frequency |InsertionLoss| Amplitude Limit Margin Amplitude Limit Margin
(KHz/MH2) (dB) (dBuV) (dBuv) (dB) (dBuV) (dBuV) (dB)
181. 0KHzO0. 20 43.66 79.00 -35.14 41.81 66.00 -23.
199. 53KHz0. 20 41.13 79.00 -37.67 39.40 66.00 -26.
250. 6 5KHz0. 20 43.71 79.00 -35.09 40 .74 66. 00 -25.
301. 0KHzO0.20 38.82 79.00 -39.98 37.58 66.00 -28.
394. 23KHz0. 20 37.22 79.00 -41.58 33.90 66.00 -31.
500. 23KHz0. 20 40.78 73.00 -32.02 39.21 60.00 -20.
537.53KHz0. 20 35.00 73.00 -37.80 33.24 60.00 -26.
608. 45KHz0. 20 32.31 73.00 -40.49 28.13 60.00 -31.
898. 8KHz0.20 33.54 73.00 -39.26 30.37 60.00 -29.
2.004MHZO0. 30 29.19 73.00 -43.51 26.92 60.00 -32.
6. 3593 MHz0. 42 34.24 73.00 -38.34 30.08 60.00 -29.
14. 775MHz0. 79 16. 04 73.00 -56.17 8. 614 60. 00 -50.
20. 295MHz0. 99 21.26 73.00 -50.75 13.30 60.00 -45.
24. 189MHz0. 83 18.60 73.00 -53.57 11.98 60.00 -47.
* NOTE: Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit
Tested by:
Chance Chan
INTERNATIONAL STANDARDS LAB.
ISL f Haichih Conducted Room
CISPR 22 Class A Phaso Line Test
'Iﬂ-!l.ll-j-
'BCI.I]:"’
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e 3
gswi:
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0,0 == &
] - |
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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)
152. 13KHz0. 20 41.74 79.00 -37.06 2460 66. 00 -41. [
156. 38KHz0. 20 39.51 79.00 -39.29 16.81 66.00 -48.0
160. 63 KHz0. 20 37.80 79.00 -41.00 12.34 66.00 -53. 4
198. 88KHz0. 20 36.02 79.00 -42.78 33.95 66.00 -31. 8B
249. 88KHz0. 22 41.08 79.00 -37.70 35.93 66.00 -29. 8B
298. 75KHz0. 25 34.40 70900 -44.35 33.20 66.00 -32.6p
396. 5KHz0. 30 35.98 79.00 -42.72 32.54 66.00 -33.1
500. 63KHz0. 30 37.28 73.00 -35.42 35.12 60.00 -24.5p
538. 88KHz0. 30 34.78 73.00 -37.92 33.05 60.00 -26.65p
683. 38KHz0. 30 33.03 73.00 -39.67 30.61 60.00 -29.0
2. 015MHz030 15.89 73.00 -56.81 10.57 60.00 -49. ¢
6. 365MHz 0. 44 25.72 73.00 -46.84 20.75 60.00 -38. 8B
14. 775MHz0. 50 14.19 73.00 -58. 31 5.25 60. 00 -54.0p
20. 285MHz0. 51 22.89 73.00 -49.60 17.18 60.00 -42.28
24. 2MHz 0. 58 10.64 73.00 -61.78 3.54 60. 00 -55. B
* NOTE:  Margin = Amplitude + Insertion L oss- Limit
A margin of -8dB means that the emission is 8dB below the limit
Tested by:
%w@mz%
Chance Chan
e —————
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3. Telecommunication Port Conducted Emissions
3.1 Configuration and Procedure

3.1.1 EUT Configuration

The equipment under test was set up in the shielded room with the EUT 40cm away from
the wall of theroom. The EUT was placed on a non-conductive test table which is 80cm in height.
Excesspower cord wasfolded back and forth to form a30cm by 40cmbundle. The distance between
EUT and CDN is80cm. CDN is connected to the reference ground plane.

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

3.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic softwarerunning. The
content of the software consist of both periodic and pseudo-random messages.
Theeffect of varying the position of the interface cables has been investigated to find the configuration
that produces maximum emisson.

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

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

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

Frequency Range: 150KHz--30MHz
Detector Function: Quas-Peak / Average Mode
Resolution Bandwidth (RBW): 9KHz

I nter national Standar ds L abor atory Report Number: 1SL-01B023C
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3.2 Test Data: LAN

Table3.2.1 Telecommunication Port Conducted Emission

N S OF R WO WOoOoWwWRNNON OO0 OCORFR©
OO P ~NOPFP O~NOPMMNSNNOPRPL, NOO

ISN Quasi-Peak Average
Frequency Loss Amplitude Limit Margin Amplitude Limit Margin
(KHz/MHz2) (dB) (dBuv) (dBuv) (dB) (dBuv) (dBuv) (dB)
152. 13KHz0. 20 45.74 65.94 -20.00 20.81 55.94 -34.
188. 25KHz0. 20 42.21 64.91 -22.50 17.00 54.91 -37
256. 25KHz0. 23 43.05 62.96 -19.69 37.65 52.96 -15.
343.38KHz0. 27 32.86 60.47 -27.34 26.30 50.47 -23.
434. 75KHz0. 30 30.17 57.86 -27.39 25.19 47.86 -22.
511. 25KHz0. 30 20.94 56.00 -34.76 10.29 46.00 -35.
538. 88KHz0. 30 19.24 56.00 -36.46 0. 44 46. 00 -45.
606. 88KHz0. 30 26.87 56.00 -28.83 24.03 46.00 -21.
781. 13KHz0. 30 21.74 56.00 -33.96 18.43 46.00 -27.
953. 25KHz0. 30 21.62 56.00 -34.08 18.38 46.00 -27.
16. 805MHz0. 50 14.35 60.00 -45.15 5.66 50. 00 -43.
17. 095MHz0. 50 15.51 6000 -43.99 7.61 50. 00 -41.
17. 313MHz0. 50 18.73 60.00 -40.77 11.13 50.00 -38.
17. 675MHz0. 50 17.55 60.00 -41. 095 6. 41 50. 00 -43.
17. 965MHz0. 50 15.92 60.00 -43.58 7.19 50. 00 -42.
18. 255MHz0. 50 20.60 60.00 -38.90 11.04 50.00 -38.
18. 907MHz050 16.89 60.00 -42.61 9.33 50.00 -40.
22. 46 MHz 0. 55 23.26 60.00 -36.19 16.51 50.00 -32.
27. 1MHz 0.60 22.42 60.00 -36.98 12.00 50.00 -37.
27. 462MHz0. 60 23.03 60.00 -36.37 16.11 50.00 -33.
*NOTE: Margin = Amplitude + Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit

Tested by

I nter national Standar ds L abor atory
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4. Open Field Radiated Emissions

4.1 Configuration and Procedure

4.1.1 EUT Configuration

The radiated emissons test setups are in accordance with EN55011 / CISPR 11
EN55022:1998; CISPR 22:1997; 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 a30cm
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 isaPersona Computer or aperiphera of persona computer, and the persona
computer has an auxiliary AC outlet which can be used for providing power to an externad monitor,
then al measurementswill be made with the monitor power from first the computer-mounted AC outlet
and then afloor-mounted AC outlet.

4.1.2 Tes Procedure

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

The highest emissons were dso andyzed in details by operating the spectrum andyzer in
fixed tuned quasi-peak 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.

4.1.3 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

I nter national Standar ds L abor atory Report Number: 1SL-01B023C
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4.2 Test Data:. CPU: GXI-233 MHz, Display tested Resolution: 1024X768, SPS:

-11-

Enhance (Model: ENP-0615B) 150W, Hard Disk Driver: Seagate (Model:
ST52520A) 2.56GB

Table4.2.1 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) (dBuVv) (dB/m) (dB) (dB) (dBuV/m) [ (dBuv/m) (dB) (cm) (©)
49.6484.867.731.190.0033.780.006.2200. a0r1.|80
109.330.591.331.850.0033.7740.006.238336.2B9.|10
115.8833.511.521.920.0036.9%0.003.0868. 1M. 90
116.233.411.531.920.0036.8640.003.1400. ®®0.(90
132.422.841.052.050.0035.940.004.064000. A®1./60
140.534.040.582.130.0036.7%0.003.2%00.2m2.|90
193.724.198.24 2.610.0035.040.004.98387. 204.|50
32398 27.293.183.440.0043.92147.003.0253.8m. 00
647.998.289.375.090.0042.72147.004.2252. 1@®6.(10
683.986.9589.405.380.0041. 73%47.005.27100. 8®0.(30
756. 060. 920.395.830.0037.19%97.009.8199.9w5.7V¢70
863.584.52065 6.530.0041.7247.005.2&72. ®3B30.|60
977 .2%4.921.227.220.0043.37147.003.6265. 180.|60
* 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,

Horn Antenna

Chance Chan

Distance: 3 meter,

I nter national Standar ds L abor atory
NVLAP Lab. Code: 200234-0; VCCI: R-341, C-354; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

Frequency: under 1000MHz

Frequency: 1000M Hz—8GHz

Report Number: 1SL-01B023C



-12-

Table4.2.2 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) ©)
41.3534.531.221.110.0036.8600.003.1499.5D77.|00
49.6387.167.731.190.0036.080.003.928318. 3dA®2.|60
115.889.591.521.920.0033.03%0.006.97114. 2B7.|20
116.28%2.541.531.920.0035.9990.0064.001003. B®DO0O.|90
140.5%20.180.582.130.0032.8%0.0067.1100. B®3.|90
171.88B3.818.852.430.0025.0490.0@4.9100. B®1.(00
193.799.018. 24 2.610.0029.840.040.1200. 0®3. 40
197.316.028.27 2.660.0026.9%%0.0a43.0500. BG8.(10
533.291.168.434.600.003491 47.0QA2.8132. 8@2.|00
540.017.5118.584.620.0030.7147.0A46.23%89. B®9.|50
648. 064. 09499.375.090.0038.57.008.4813. 2%1.(50
* 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—8GHz
Tested by:
Chance Chan

I nter national Standar ds L abor atory
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5. Appendix

5.1 Appendix A: Measurement Procedurefor Main Power Port Conducted Emissions

The EUT isset up in accordance with the suggested configuration given in EN55011 / CISPR
11 / EN55022:1998; CISPR 22:1997; AS/INZS 3548:1995 /A1:1997 /A2:1997. The
measurements are performed in a 7.6 x 5.7 x 5 (m) shidlded 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 wall and 0.8 meter at least in the front, left 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 Characterigtic asdefined in Sub-clause 8.3.3, Section Two, of CISPR 16. Power tothe
LISN was iltered to diminate ambient Sgna interference and this filter was bonded to ground.
Periphera equipment required to provide afunctionad system (support equipment) for EUT testing was
powered through a ganged, metal power outlet box which is bonded to the ground. AC input power
for the auxiliary power outlets was obtained from the samefiltered source that providesinput power to
the LISN.

If the EUT issupplied with aflexible power cord, if the power cord length in excessof 1 m, the
excess cable shall be bundled at approximate center of the power cord with the bundles 30 cm to 40
cminlength. 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 shall be connected to the LISN by a
power cord of the type specified by the manufacturer which shdl be 1 meter in length. If anon-flexible
power cord is provided with the EUT, it shall 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 EN55011 / CISPR 11 / EN55022:1998; CISPR 22:1997,
ASINZS 3548:1995 /A1:1997 /A2:1997. Both the line of power cord, hot and neutra, were
measured.

The highest emissons were andyzed in details by operating the spectrum andyzer in fixed
tuned mode to determine the nature of the emissions and to provide information which could be useful
in reducing their amplitude.
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5.2 Appendix B: Measurement Procedurefor Communication Port Conducted Emissions

The EUT isset up in accordance with the suggested configuration givenin EN55011 / CISPR
11/ EN55022:1998; CISPR 22:1997; ASINZS 3548:1995 /A 1:1997 /A2:1997. The measurements
arepeformedina?7.6 x 5.7 x 5 (m) shielded room. The EUT was placed on anon-conduction table,
which is0.4 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 EN55011/ CISPR 11/ EN55022:1998; CISPR 22:1997; AS/INZS
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 asdefined in Sub-clause 8.3.3, Section Two, of CISPR 16. Power tothe
LISN was filtered to diminate ambient sgnd interference and this filter was bonded to ground.
Periphera equipment to provide a functional 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 that provides input power to the
LISN.

If the EUT issupplied with aflexible power cord, if the power cord length in excessof 1 m, the
excess cable shal be bundled at approximate center of the power cord with the bundles 30 cm to 40
cminlength. If theEUT isprovided 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 inlength. If anon-flexible
power cord is provided with the EUT, it shall be cut to the length necessary to attach the EUT to the
LISN and shall not be bundled.

The highest emissons were andyzed in detalls 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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5.3 Appendix C: Test Procedurefor Radiated Emissions

Preliminary Measurementsin the Anechoic Chamber

The radiated emissons are initidly measured n the anechoic chamber a a measurement
distance of 3 meters. Desktop EUT is placed on awooden stand 0.8 meter in height. The measurement
antennais 3 metersfrom the EUT. The test setup in anechoic chamber isthe same asopen ste. The
turntable rotated 360°C. The antenna height is varied from 1-25m. The primary objective of the
radiated measurementsin the anechoic chamber isto identify the frequency spectrum in the absence of
the dectromagnetic environment existing on the open test Ste. The frequencies can then be
pre-sdected on the open test Ste to obtain the corresponding amplitude. Theinitia scan is made with
the spectrum anayzer in automatic sweep mode. The spectrum peeks 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 existing in the shielded room. The EUT and support
equipment are set up on theturntable of 10 meter open field sites for frequency between 30Mhz~1Ghz
and 3 meter open field sitesfor frequency above 1Ghz. Desktop EUT is set up on awooden stand 0.8
meter above the ground.

For the initid measurements, the receiving antenna is varied from 1-4 meter height and is
changed intheverticd planefrom vertica to horizonta polarization at each frequency. Both reeding 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 for frequency
above 1Ghz.

At the highest amplitudes observed, the EUT isrotated in the horizonta plane while changing
the antenna polarization in the vertica plane to maximize the reading. The interconnecting cables were
arranged and moved to get the maximum according to ANSI C63.4-1992, and/or EN55011 / CISPR
11 / EN55022:1998; CISPR 22:1997; ASINZS 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 Site measurements, the pesks are selected, the scan frequency span width is
reduced, the audible modulation is monitored with aloudspesker and the quasi- peak reading or peak
is recorded at the indicated frequency and at the specified bandwidth.
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5.4 Appendix D: Test EQuipment

54.1 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 |Oct. 23, 2000 Apr. 22, 2001
S/N: 849182/003
R |EMI Receiver HP 8546A; Oct. 28,2000 |Oct. 27, 2000 Oct. 27, 2001
S/N: 3520A00236
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
SIN: 9504-4462
R [PreAmplifier R&S ESMI-Z7 1045.5020 Apr. 06, 2000 Apr. 06, 2001
R [Coaxid Cables RICHTEC TWB4001 Aug. 31, 1995 (Jul. 24, 2000 Jul. 24, 2001
SIN: 3F-10M
R |Coaxia Cables RICHTEC 9913 Dec. 20,1998 |Jan. 18, 2001 Jan. 18, 2002
SN: 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
SIN: 3441A00208
C |LISN1 R&S ESH2-75 Dec. 15,1988 |Oct. 27, 2000 Oct. 27,2001
S/N: 890485/013
C |LISN2 EMCO 3825/2 Oct. 20,1990 |Oct. 27, 2000 Oct. 27,2001
SIN: 1407
C |Terminator RICHTEC SIN: ISL-T-001 Oct. 19,1999 |Apr. 29, 2000 Apr. 28, 2001
C |Terminator RICHTEC S/N: ISL-T-002 Oct. 19,1999 |Apr. 29, 2000 Apr. 28, 2001
C |ISN Schaffner ISN T400 Mar. 13,2001 |[Sep. 11, 2000 Sep. 11, 2001
C |Coaxia Cables RICHTEC RG400 Aug. 31, 1995 |Feb. 28, 2001 Feb. 28, 2002
SN: 1F-C1
C |Coaxia Cables RICHTEC RG400 Aug. 31, 1995 |Feb. 28, 2001 Feb. 28, 2002
SIN: 1F-C2
C |Digitd Thermo-Hygro|MICROLIFE |S/N: ISL-C-002 Nov. 26,1999 [Nov. 28, 2000 Nov. 27, 2001
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 conducted emission.
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5.4.2 Softwarefor Controlling Spectrum/Receiver and Calculating Test Data
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Radiation/Conduction Filename Version I ssued Date
Conduction Tileexe 1.12E 7/7/2000
Radiation Tileexe 1.12C 6/16/2000
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5.5 Appendix E: Layout of EUT and Support Equipment

5.5.1 General Power Main Port Conducted Test Configuration

Shieddded Room

) 40cm g
EUT
|
50 t Non-Conducted Table _
AE CDN
Her LISN LISN
Metd Ground Plane Filter Filter
Printer Control PC Receiver
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5.5.2 General Telecommunication Port Conducted Emission Test Configuration

Shielded Room

AE

CDN

A

EUT

Non-Conducted Table

40 cm

50

\YYi

50

A/

LISN

LISN

\ 4

Meta Ground Plane

Filter

Filter

Printer

Control PC

~
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5.5.3 General Radiation Test Configuration

10M
< >
A
| | ’ v 1-4M
[ | ’
EUT
Non-Conducted Load Antenna and
Table Active turntable distance
L | 3mtolom. To Spectrum
80cm To Remote
Controller
—
| |
(@) a—) To Remote Controller | | v
ﬁ A

Metal Full Soldered Ground Plane

To Turntable
Remote // To Antenna
Controller /_’

Printer Control PC Spectrum — To Antenna
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5.6 Appendix F: Decription of Support Equipment

5.6.1 Description of Support Equipment

Support Unit 1.

Description:

Modd:

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

Support Unit 2.

Description:

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

Support Unit 3.

Description:

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

FCC ID:

Support Unit 4.

Description:

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

Support Unit 5.

Description:

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

I nter national Standar ds L abor atory

Acer Digitd Camera
DVC-VII

N/A

From PC USB Port

N/A

(Comply with FCC DOC)

Acer USB Mouse
MUSXT

81130159

N/A

N/A

(comply with FCC DOC)

KOKA Microphone
DM-510

N/A

N/A

N/A

N/A

Acer Speaker
PS033761
970701496
N/A

N/A

N/A

SONY radio cassette player
WM-FX50

N/A

N/A

N/A
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Support Unit 6.
Description:

Modd 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:

Support Unit 10.

Description:

Model Number:
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, Wall 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, Wall Mounted Type)
Nonshielded, Without Grounding Pin
IFAXDM1414

Acer Monitor

7377xe
999027100501700055P644E1 P
Switching

Nonshidded, Detachable
(Comply with FCC DOC)

Acer Keyboard

6511-TW4C
916600704C83D11076S00000
N/A

N/A

JVPKBS-WIN
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Support Unit 11.

Description:

Modd:

Serid No.:

Power Supply Type:

Hard Disk Drive:
Floppy Driver:
CD-ROM Dirive
ZIP Driver:

LAN Card
FDD/HDD Controller and
VGA port/ Pardld/
Serid port:

VGA port:

Pardld Port:

Serid Port:
Keyboard Connector:
Mouse Connector:
USB Connector:
Game Port:

Speaker Port:
Microphone Port:
Lineln Port;

Power Cord:
FCCID:

I nter national Standar ds L abor atory
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Personal Computer

IBM 2170

N/A

Switching

Delta (Modd: DPS-145PB-80A)
Maxtor (Modd: 91303D6) 13.3GB
Panasonic (Model: JU256A276P )
AOpen (Model: CD-940E/TKU PRO)
lomega (Mode:Z100ATAPI)

Accton (Model: EN1207D-TX1)

Built on Motherboard
one 15-pin

one 25-pin

one 9-pin

6-pin

6-pin

two 4-pin

one 15-pin

one

one

one

Nonshielded, Detachable
N/A (comply witch FCC DOC)
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5.6.2 Softwarefor Controlling Support Unit

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

A. Read and write to the disk drives.

B. Capture Video image from digitd camera than playback to display.
C. Recave audio signa from the microphone.

D. Send audio sgnad to the speaker.

E. Recave audio sgnd from wakman.

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

G. Send H pattern to the serid port device (Modem).

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

J. Repesat the above steps.

Send H pattern to server and receive H pattern from server.

Filename Issued 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
Digitd Camera Acer Cap.exe 8/10/1998

I nter national Standar ds L abor atory
NVLAP Lab. Code: 200234-0; VCCI: R-341, C-354; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

Report Number: 1SL-01B023C



5.6.3 1/0O 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
ﬁ]lcetp(o?\rlvp?:])cord Plastic Hood
Server Data Cable | Server to EUT 33 feet Shielded, Detachable RJ-45, with Metal
LAN port Head, Metal Hood
Keyboard Data Keyboard to PC 1.8M Shielded, Undetachable Metal Head
Caole Keyboard port Plagtic Hood
Monitor DataCable | Monitor to PC 1.6M Shidlded, Detachable Metal Head
VGA port Plastic Hood
Modem Data Cable | Modem to PC 1.5M Shielded, Detachable Metal Head
COM 1 port Metal Hood
Mouse Data Cable | Mouseto PC 1.8M Shielded, Undetachable Metal Head
Mouse port without Hood
Printer Data Cable | Printer to PC 1.5M Shidded, Detachable Metal Head
Pardllel 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 1.5M Nonshielded, Detachable | Metal Head
Cable Line out port without Hood
Microphone Data | Microphoneto 15M Nonshielded, Metal Head
Cable Mic Jack of PC Undetachable Plagtic Hood
USB Mouse Data | Mouseto PC USB 1.8M Shielded, Undetachable Metal Head
Cale port without Hood
USB CCD Data Digital camerato 1.6M Shidlded, Detachable Metal Head
Cable PC USB port Plagtic Hood
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5.7 Appendix G: Layout of EUT and Support Equipments

Equipment Tested:

Product;
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GX1 CPU Board

Modd/ Typel Machine Type:  POS-7551;POS-7551F

Printer
Server
Modem
Speaker Speaker
Wakman

Monitor
EUT
(Housng Camera
Mouse
Mouse
MIC Keyboard

Note: Pleaserefer to Appendix E & Ffor detailed information of EUT and Support Units.
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5.8 Appendix H: Photographs of EUT Configuration Test Set Up

According to ANSI C63.4-1992 / EN55011/ CISPR 11/ EN55022:1998; CISPR 22:1997;
AS/INZS 3548:1995 /A1:1997 /A2:1997:

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