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CERTIFICATE

v EQUIPMENT : Industrial Display Panel

| MODEL NQ. :AMB-232A, AMB-232AT
APPLICANT : Astech Technology Co., Ltd,
| 6F-4, No. 351, Chung-Shan Rd., Sec. 2.
Chung-Ho City, Taipei, Taiwan R.O.C.

THE MEASUREMENTS SHOWN IN THIS TEST REPORT WERE MADE IN
ACCORDANCE WITH THE PROCEDURES GIVEN IN EUROPEAN COUNCIL
DIRECTIVE 89/336/EEC. THE EQUIPMENT WAS PASSED THE TEST
FERFORMED ACCORDING TO EUROPEAN STANDARD
EN55022:1994/A1:1995/A2:1997 Class A, EN61000-3-2:1995,
EN61000-3-3:1985 and EN 55024:1998 { EN61000-4-2:1995,
ENG1000-4-3:1998, EN61 000-4-4:1995, ENG1000-4-5:1995,
ENG61000-4-6:1986, EN61000-4-8:1 993, ENE1000-4-11:1994 }. THE TEST WAS
CARRIED QUT ON Jun. 29, 2000 AT SPORTON INTERNATIONAL INC. LaB.

Lo (P £ty 00T
Lenore Chang f v
President
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Declaration of Conformity

Tigte

The following designated preduct

EUT NAME
MODEL NO. of EUT

*
v

complies with the essential protection reguirements of Courcil Directive 35/336/EEC on the
approxitmation of the laws of the Member States refating to electromagnetic compatibility.  To
12e judgment of the product with regard to EMC according fotlowing regulations :

EMI TEST STANDARD
EMS TEST STANDARD

This declaration 1s preparad for the manufacturer

Manufacturer Name
Address of Manufacturer

and declarcd by

Declarant Name
Address of Declarant

Signature

Printed Name and Title

Ml mestiorer ble -
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CE TEST REPORT Report No. : 062041

CE TEST REPORT

according to

European Standard EN 55022:1994/A1:1995/A2:1997 Class A
EN61000-3-2:1995, EN 61000-3-3:1995
and EN 55024:1998
( EN61000-4-2:1995, EN61000-4-3:1996, EN61000-4-4:1995,
EN61000-4-5:1995, EN61000-4-6:1996, EN61000-4-8:1993,

EN61000-4-11:1994 )

Equipment : Industrial Display Panei
Model No. : AMB-232A, AMB-232AT

Appiicant . Astech Technology Co., Lid.
6F-4, No. 351, CGhung-Shan Rd., Sec. 2,
Chung-Ho City, Taipei, Taiwan, R.Q.C.

The test result refers exclusivaly to the test presented tost rmodel 7 sample.
Without the written authorization of the test lab., the Test Report may nat be copied.
This test repert is orly applicable to European Community.

SPORTON international inc.
BF, No. 106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.0.C,

SPORTON Internationaf fne. Page Mumber  : | of B

TEL : 385-2-25505-2468 |ssued Date ooJul T 2000
FAX : BB86-2-2696-2255
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Certificate No. : COB200

CERTIFICATE OF COMPLIANCE

according to

European Standard EN 55022:1994/A1:1995/A2:1997 Class A
EN61000-3-2:1995, EN 61000-3-3:1995
and EN 55024:1998
{ EN61000-4-2:1995, EN61000-4-3:1996, EN61000-4-4:1995,
EN61000-4-5:1995, EN61000-4-6:1996, EN61000-4-8:1993,

EN61000-4-11:1994 )

Equipment : Industrial Display Panel
Model No. : AMB-232A, AMB-232AT

Applicant  : Astech Technology Co., Ltd,
&F-4, No. 351, Chung-Shan Rd., Sec. 2.
Chung-Ho City, Taipei, Taiwan, R.0.C.

|HEREBY cErRTIFY THAT :

The measurements shown in this test report wera made in accordance with the procedures given
EUROPEAN COUNCIL DIRECTIVE 8%/336/EEC. The equipment was passed the test performed accordin
te European Standard EN 55022:1994/A1:1995/A2:1997 Class A , EN61000-3-2:1995, ENG1000-3-3:198
and EN 55024:1998 ( ENE&1000-4-2:1995, EN61000-2-3:1996, EN61000-4-4;1995, ENG1000-4-5 199!
EN61000-4-6:1996, ENG1000-4-8:$393, ENB1000-4-11:1994 }. The test was camisd out on Jun. 28, 2000 ;
SPORTON International Ing, LAB. in Lin Kou.

S _F ﬁi;f o 28T
}/ U

Lenore Chang
President

SPORTON International Inc.
6F, No. 106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.0.C.
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c G CE TEST REPORT Report No. ; COG2001
1. General Description of Equipment under Test

1.1 Applicant

Astech Technology Co., Lid.
8F-4, No. 351, Chung-Shan Rd., Sec. 2,
Ghung-Ho Gity, Taipei, Taiwan, R.0O.C.

1.2 Manufacturer

Sameas 1.1,

1.3 Basic Dascription of Equipment under Test

Equipment : Indusfrial Display Panal
tModel No. C AMB-232A, AMB-232AT
Trade Mame s Astech

WA data cable : Shielded, 1 m

RS232 data eable : Mon-Shielded, 2 m

A cable * Non-shielded, 1.6m
Power Supply Type  : Switching

&C Power Corg : Non-Shielded, 1.8m, 3 pin
OC power cable : Bhielded, 0.7m, 2 pin

1.4 Feature of Equipment under Test

»  Construction: Heavy-duty stainless chassis £ Aluminum alloy front panel meets NEMAY/IPES
Mounting: Panel mount
o port: RGE, RCA
Contral: OSD {On Screen Manual) on front pansl
Power Supply. DC/H 2V extenal power adapter
Ragalution: VGA 800*600 36K, RCA B407480 31K

SPORTCN Internatlaral lnc. Page Mumber : 5of 60
TEL : BBE-2. 26082459 lgsued Data CJul 72000
FAX : BRG-2-2E05 295K



c € CE TEST REPORT Raport No. : CoB82004

2. Test Configuration of Equipment under Test

2.1 Test Manner
a. During testing, lhe interface cables ang gquiproent posilons were varied according to europes
Standard EN 550292

t.  The DELL PS/2 Kevboard, PRIMAX PS/2 Mouse, HP P;: ler, ACEEX Modem, PANASONIC TV an
EUT were connected to the FIC PC for EMI test.

c.  The DELL pg/2 Keyboard, FRIMAX Pgi2 Mouse, WILL vD ang EUT were connected 1o the DEL |
PC for EMS test.

d.  Freguency range investigated: conduction 150 KHz to 20 MHz, radiation 30 MHz to 1000MHz.

2.2 Description of Test System

= EMI >

Support Unit 1. -- Parsong| Computer (FIG)
FCCID D NEA
Model No. tP2LaY
Power Supply Type > Switehing
Powar Cord ! Non-Shielded
Serial No, CSPG03T
Uata Cabla : Bhielded
Remark : This support device was ested t¢ comply with FCC standards and

autherized under a deciaration of conformity,

Support Unit 2. — p&yo Keyboard (DELL}

FCCID GYUMBZ 8K,
Maodel Mg, . AT101{DEEM)
Serigl No.  BRO0S4

Data Cabla : Bhigldad, 1.9m

Support Unit 3. -- PS/2 Mouse (PRIMAX)

FCCID EMMAUSIO
Modal Mo, TMUSS
Serial No. SP0045

Data Cable : Shielded, 1.7m
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Support Linit 4. - Printer (HP)

FCC D s BY4C2540

Model No. : DeskJet 400

Pewer Supply Typs ' Linear

Paoveer Cord : Non-Shielded

Setial Mo, . SPOD4R

Data Cabla . Braided-Shieided, 1.35m

Suppor Unit 5. -- Modem {ACEEX)

FCC D CIFAXDM141 4
Model No. DM1414

Power Supply Type : Linear

Power Cord : Non-Shietdad
Serial Mo. S SPO0A

Data Cable : Shieided, 1.15m

Support Unit 6. — VIDEQ PLAY {Panasoniz)

FCC D AR

Model Mo, - PVAETETO

Pawer Supply Type . From PG

Serial No, 1 BPO115

Data Cablg ' Mon-Shlelded, {.6m

Remark : This support device was tested to comply with FCC standards and

authorized under a declaration of conformity.

SPCRTON intermational fng. Fage Mumber ¢ T ofED
TEL . &&f-2-2596-2468 I=5ued Date ooWub T 200
FAX ; 886-2-2696.2255
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< EMS >

Support Unit 1. - Personal Computer {DELL)

FCC ID

Model Mo

Power Supply Type
Prwear Cord

Serial No.

Data Cahble
Ramark

s N7A

DES

1 Switching

: Mon-Shielded
. SPO03E

. Shielded

: This support device was tested to comply with FCC standards ani

authorized under a deciaration of conformnity.

Support Unit 2. -- PS#2 Keyboard (DELL)

FCC ID
Model Mo,
Serial Mo,
Data Cable

C BYUMOSZEK

T AT101{DESM)
1 5P00S4

: Shielded, 1.9m

Suppert Unit 3. -- PS/2 Mouse (PRIMAX)

FCC D
Model Mo
Serial Mo.
Data Cable

Support Unit 4, -- VCD {WILL)

: EMJMUSIO
RN

: BP0D45

; Shielded, 1.7m

FCCID T MR

Model Na. w918

Setial No. CSP0140

Data Cabile : Non-shieldad, 1.8m,
SPORTON Internetional Ing. FPage Murmber o Bof B
TEL ; 886-2-2656-2468 {eeuod Date CoJul 7, 2000

FARX | 886-2-2695-2255
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3. Test Scoftware
<EMI >

Two executive programs, EMITEST.EXE & WINFCC.EXE under WIN 98, which generate a complete fine
sontinuously repeating " H " pattern werz used as the test software.

The programs were axecuted as follows ;

- Tum on the power of all equipmant.

. The PC reads the test program from The fioppy disk drive and runas it.

. The PC sends " H™ messages to the monitor, and the monitor displays * H ~ patterns on the screen.

- The PC sands " H" messages ta the printer, then the printer prirts them an the paper.

. The PC sends * H" messages to the modem,
The PC sends * H " massages to the intemal Hard Disk, and the Hard Disk reads and writes t
message.

0. Repeat the steps from b ko £,

T e & B

< EMS =

An cxecutive program, WINFCC.EXE, which generates & complete line of continuausly repeatir
"H" pattern was used as the test software.

The program was executed as follows ;

a. Turn an the power of all equipment.

b1 The PC reads the test program from the floppy disk drive and runs |t

£. The PC sends "H” messages to the monitor, and the monitor displays *H" patterns on the streen.

d. The PC sends "H™ messages o Lha printer, lhen the printer prints them on the paper.

e. The PC sends "H" meszages to the madem.

f. The PG sends "H" messages to the internal Hard Disk, and the Hard Disk reads and writes the message
3. Repeat the steps from b to f.

SPORTON Iternabional lng., Page Mumber  : Sof 60
TEL : §86-2-25%06-2150 Issued Date o Jul 7, 200
FR : BRG-2-28058-2255
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4. General Information of Test

4.1

4.2

4.3

4.4

4.5

Test Facility

This test was carried out by SPORTON International Ing,

Test Site Lacation © No. 30-2, Lin 8, Diing-Fwu Tsuen, Lin-Kou-Hsiang,
Taipei Hsien, Taiwan, R.0.G.
TEL : 888-2-2601-1640
FAX : 888-2-2601-1605

Standard for Methods of Measurement

EM! Test {conduction and radiation} : Buropean Standard EN 55022 Class A
Harrmonics Test ' European Standard EN 61000-3-2,
Voltags Fluctuations Test : European Standard EN 61000-3-3.
EMS Test : European Standard EM 55 024:1958,
{ESD: EN &1 000-4-2, RS: EN §1 0D0-4-3. EFT: EN 61 G00-4-4. SURGE: EN £1 000-4-5,
C&: EN 81 000-4-6, Power Frequency Magnetic Field: EN &1 000-4-8, DIPS: EN 61 000-4-1 1}

Test in Compliance with

EMI Test {conduction and radiation} - European Standard EN 55022 Class A
Harmonics Test : European Standard EN 61000-3-2.
Voltage Fluctuations Test : Europgan Standard EN 6 1000-3-3.
EMS Test * European Standard EN 55 024:1988.
(ESD: EN 61 000-4-2, RS: EN 81 000-4-3, EFT: EN 61 U0d-4-4, SURGE: EN &1 000-4-5,
5 EN 61 000-4-6, Power Frequency Magnetic Field: EN 61 000-4-8, DIPS: EN &1 000-4-11)

Frequency Range Investigated

a.  Conducted emission test: from 150 kHz 1o 30 MHz
b.  Radialed emisslon test: from 30 MHz t 1,000 MHz
. Radio frequency olectromagnetic field immunity test - BO-1000 MHz.

Test Distance

The test distance of radiated emission tast from antenna te EUT is 10 M,
The test distance of radio frequency electrornaghetic field immunity test fram antenna to EUT is I M.

SPORTON International inc. Page Mumbar © 10 of 60
TEL : 885-2-2696-2453 Issued Date 2ot 70
Fi . BBG-2-2696-2255
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5. Test of Conducted Powerline

Report Mo. : C052001

Conductad Emigsions were measured from 150 kHz to 30 MHz with a bandwidth of @ kHz on the 230v A
power and retum leads of the EUT according tw the methods defined in European Standard EN 55022 Clays
9. The EUT was placed on a nonmetallic stand in a shielded room 0.5 meters above the ground plane a
shown In section 5.2, The intarface cables and £quipment positioning wera varied within limits af reasonabl
applications ta detarmine the position produting maximum conductad §missinns.

3.1 Description of Major Test Instruments

Test Receiver HP BEO1EM

Attenuation 0 dB

Start Frequency .15 MHz

Stop Fregquancy 30 MHz

Step MHz 0.007 MHz

IF Bandwidth 9 kHz
SPORTON Internatianal e, Page Nurmber ;11 ol B0
TEL : BB5-2.2605-2458 Isaued Ciate Dl ¥, 2000

FAX - 885G-2-2698-2755
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52 Test Procedures

® a0 o

The EUT was placed on a desk 0.8 meters height from the metal ground plane and 0.4 meter from the
cenducting wall of the shielding room and it was kepl al least 0.8 metsrs from any other grounde
condueting surface.

Conrect EUT fo the power mains through a line impedance stabilization network (LISN].

All the support units are connegt to the other LISN,

The LISN provides 50 ohm coupling impedance for the mezsuring instrument.

The CISFR states that 2 50 ohm , 50 microhenry LIS should be used,

Bath sides of AC line were chatked for maximum conducted intederence,

Tha frequency range from 150 kHz to 30 MHZ was searched.

h. Set the test-receiver system to Peak Dstoct Function and Specified Bandwidth with Maximum Hold

Mode.
i the ermission level of the EUT in peak mode was B dB lower than the limit specified, then testing wil
be stopped and peak valuas of EUT will ha reported, otherxise, the emissions which da not have 6 dB

margin will be retested one by one using the quasi-peak method andiar average methods and
repored.

SPORTON (ternafional Inc Page Humber 12 of 60

TEL : BaB-2-2695-2460 Isged Date ©odul 72000
FAN : BBG-2-2595-2255
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3.3 Typical Test Setup Layout of Conducted Powerline

10 cm

7

LK.
1A

\;ﬂ"%//

oy

|

80 cm to the ground piane

I . T A -
1 LILSAM. LISN
SPORTON Internaiions! Inc. Paga Mumbar - @ 13 of 6
“EL : BB&-2-2605.-2458 lssned Date © Jul. 7, 2000

FAY - 885-2-2606-2255



c € CE TEST REPORT

Report No. : CO062001

5.4 Test Resuit of AC Powerline Conducted Emission

2.4.1 Test mode - 548*430 RCA mode

Frequency Range of Test : from 150 kHz to 30 MHz
Temperature | 26°C
Relative Humidity - 44 95
Test Date : Jun, 23, 2000

Tha Conducted Emission tast was passed at minimum margin NEUTRAL 26.995 MHz / 449.70 dBuV.

Freq. Line . Meter Reading - Limits Margiﬁ"
ar QP AV Qr. AN QP A QP AV P AN
(MHz} Neubal  (dBuV)  {0BuY) U] fu] [dBuv) [Py {u fu] {dg: (dB)
0181 L 5270 3560 43152 &0.26 o000 6600 BS512.51 199526 2683 -304
4023 L 4830 4750 250.02 237.14 TIN0 6000 4466.84 1000.00 24,7 1256
2RH9S L 4060 3780 10745 7762 7300 60.00 4466.84 1000.00 -32.4 -22.2
0181 N 5060 3500 33884 5623 T8.00 6600 B8912.51 199526 284 -310
12498 N 3930 3580 9228 6237 7300 6000 446684 100000 337 241
26885 N 5290 4970 44157 305.4% 73.00 60.00 446684 1000.00 201 -1G6.3
Tast Engineer : &
Aldrich Hang
SPORTON International Inc. Page Mumber ¢ 14 of 5
TEL : BAG-2-2556-2458 Iszued Data © el T, 2000

FAX - BRG-2-2G00-2255
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5.4.7 Test mode - 800600 VGEA mads

= Frequency Range of Test : from 150 kHz to 30 MHz
Temperalure : 268°C
Relative Humidlty : 44 %

- Test Date : Jun. 23, 2000

The Conducted Emission test was passed at minimum margin NEUTRAL 26.995 MHz / 55.80 dBuV.

Freq. Ling Meter F{Eéﬂing ) Limits - kargin .
or QP. AY. QP. AV. QP AW, QP __ AV QP. AV
(MHZ) Neural  (dBU¥} (dBUY)  (uv) WV BV (dBuvi (uv) Fuv) (de}  {dB}

185 L 5250 3610 42170 6383 7O00 66 00 B8912.51 199526 -26.% -29.9

2893 L a0 S0A60 34277 33884 73.00 6400 A466 84 100000 223 -84
4307 L 4520 4510 18197 17985 73.00 €000 445684 1000.00 278 -14.8
26005 L fh40 5540 LBBE4 58884 7300 6000 445644 1000.00 AFE 46
2899 N 5080 5040 33884 33113 7300 6000 448684 1000.00 224 06
26,890 N 55.860 S5B0 81860 61680 73.00 B0.00 4465.84 1000.00 172 A7
Tast Engineer : 'J/
Aldrich Heng
SPORTON Intarnaticoel Inc. Page Mumber  : 150f B0
TEL : 8E6.2-205- 2468 lzsued Date 1 oJul 7, 2004

FAX . BRG-2-2696-2255
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5.5 Photographs of Conducted Powerline Test Configuration

# The photographs show the configuration that genaratas the maximum amission.

FRONT VIEW

HEAR VIEW
SPORTON international Inc. Page Mumber  : 160f 60
TEL : 888-2.2R86-2468 l=E1ed Data fodull 7, 2000

Fai : BBE-2-2006-2 55
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6. Test of Radiated Emission

Radiated emissions from 30 MHz to 1000 MHz were measured with a bandwidth of 120 kHz according to
the methods defines in European Standard EN 85022, Clause 10.  The EUT was placed on a nenmetallic

stand in the open-field site, 0.8 mater above the ground plane, as shown in sectien 6.3, Tha intorface cables

and equipment positions were varied within limits of reasonable applicalions to determine the positions

nroducing maximum radiated emissions.

6.1 Description of Major Test Instruments

Amplifier {HP Ba470)
Attenyation 0dB
RF Gain 25 dB
Sigral Input 0.1 MHz to 1.3 GHz
Spectrum Anatyzer {ADVANTEST RIZETA)
Attenuatlon 0O dB
Start Freguenoy 30 MHz
Stop Frequency 1,000 MHz
Resolution Bandwidth 1 MHz
Wideo Bandwidth 1MHz
Signal Input O KHz to 2.6 GHz
SPORTUN Intarnatlonsl Jrc. Papge Mumber - 17 of 60
TEL : B86~2-2690-2468 l3sued Chate Codull F 2000

FAX ; BEG-2-2606. 2205
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6.2 Test Procedures

o

The EUT was placed on a rotatable {ubie top 0.8 meter above ground.

The EUT was set 10 meters from the interference-receiving antenna which was mounted on the top «

a variable height antenng tower.

¢.  The tablo was rolated 260 degrees to determine 1he positicn of the highest radiation.

d. The antenna is a half wave dipale and its height is varied between gne meter and four meters abov
ground to find the maximum value of the figld strength both horizantal polarization and vertic:
polarization of the antanna are set to make the measurement.

o. For each suspected emission tho EUT was arranged to its worst case and then tune the amtenm
tower {frarn 1 M to 4 M) and turn table (from ¢ degree to 350 degrees) to find the maximum reading.

f Bet the test-receivar system to Peak Detect Function and specified bandwidth with Maximum Hol
Mode.

g. If the emissicn level of the EUT in paak moda was 6 dB lower than the fimit specified, then testing wi

be sloppad and peak values of EUT will be reported, otherwise, the emissions which do not have 6 di

margin will be repeated one by one using the quasi-peak mathed and reported.

SRORTON international Ine. Page Mumbes ;. THof 60
TEL : 888-2-26095- 2408 |sswed Date o odul. T, 2000
FAK . BRE-2-28UG-2255
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6.3 Typical Test Setup Layout of Radiated Emission

FRP Room Antenna

il
B
-

Equipmant undar Test

10 M

44
|
4

a.5M
Sround Flane

i AN /N
1

TurnTable Receiver

SFORTON Intemational Inc.
TEL ; 886-2-2606- 2468
FAX : BE5-2-2606-2255

Page Number  © 19 of 60
I55ued Daig codul 7. 2000
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6.4 Test Result of Radiated Emission

B4.1 Testmode : 548°480 RCA, mode

Frequency Rangs of Test : from 30 MHz to 1000 MHz
Test Oistanea ; 10 M
Temperature : 28°G
Relative Humidity : 60 %
' TestDate ; Jun. 23, 2000

*  Emission ievel {dBuV/im) = 20 log Emission level {uv/m)

Comected Reading : Antenna Factor + Cable Lozs + Reading = Emission

The Radlated Emission test was passed at minlmum margin:

VERTICAL 220.80{ MHz / 33.41 dBUY Antenna Height 1 Meter , Turntable Degree 30 *

Frequercy Antenna  Cable Reading Eirnits Emission  Level  Margin
Polarity Facgtor Loss -

(MHz} {dB/m} {dE) {9Buv)  {dBuWim) ﬂ"g’!mﬁdEuW_m} uvimy (0B8]
185.700 v 9.01 1.83 20.84 40.00 100,00 3188 38.57 8.32
197100 W 495 1.83 2084 40.00 10000 3162 811 -8.38
220.B00 W 10.42 215 20.54 40.00 10000 3341 46G.83 =558
372,000 W 14.90 2.50 21.35 47.00 22387 3875 86 60 -B2%
416.800 W 15.70 2.68 20.66 47.00 22387 agge £8.31 -3.08
354 400 H 15.40 252 20,53 47.00 22387 38585 8463 -8.45

fﬁf:”r\)’“ﬁ/
Tast Engineer :
Benny Lea
SPORTON fntarnations NG, Fage Mumber 20 of 6]
TEL : 885-2-2698- 2458 Is3uad Date CoJull 7, 200n

FAX | B86-2-2696-2255
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6.4.2 Test mode @ 800600 VGA mode

Frequency Range of Tesl ; [rem 30 MHz to 1000 MHz

Test Distance - 10 M
*  Temperature : 28°C
"  Relative Humidity : 80 %
=  Test Date : Jun, 20, 2000

v Emission level (dBuvim) = 20 log Emission laval (LUim)
Corracted Reading - Antenna Factar + Cable Loss + Reading = Emission

The Radiated Emission test was passed at minimum margin:

VERTICAL 220.600 MHz / 38.57 dBu¥ Antanna Height 1 Meter , Turntable Degree 180 °.

Freguency Antenna Cable Reading Lutiits Emission Level Margin
Polarity  Factor LosS

_ (MHz} fdB/m} {dB} {dBuvy  (dBuvim) (uWim)  (dBuWfm)  {uvfm)  {dB)
216100 W 16.06 211 24.7T0 43.00 10000 32669 69.90 =311
220.600 W 10.42 215 26.00 4000 100,00 3857 84 B2 -1.43
185.700 H 8.1 1.83 2567 4000 108000 35591 66.91 -3.49
197 100 iH BGs 1.83 2600 40.00 10000  36.7E 69.07 377
216,000 H 10.08 2.1 24 24 40.00 10000 3643 5E.30 -3.567
220.800 H

10.42 218 2367 A0.00 100,00 3624 B4 66 -3.78

J AN 7k

Test Engineear
Benny Lee

SPORTON internetional in:. Page Mumiber @ 21 of 60
TEL : BB6-Z-Z696G-2468 |zauad Date : Jul 7, 2000
FAY. | 886-2-2000-2£50
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6.5 Photographs of Radlated Emission Test Configuration

® The photographs show the configuration that generatas the maximum amission,

FEOMT VIEVY

REAR VIEW
SPDRTON intarnational inc. Page Mumber - 22of B0
TEL ; 886-2-2686-2458 lesues Date ooJul 7 2000

FAX, . BB6-2-PE3E-2205
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7. Harmonics Test

7.1 Standard
« Product Standard : EN81000-3-2 [ 1935)

7.2 Test Procedure

The measured values of the harmonics components of the input current, including fine current and neutr;
cumrent, shall be compared with tha limits given in Clause 4.

7.3 Test Equipment Settings

= Lline Voltage : 220V
Line Frequency : 50 Hz
+ Davice Clags : A
«  GCument Measurement Range : High
»  Measurement Delay ; 10.0 seconds
+  Test Duration ; 2.00 minutes
s Class determination Pre-tgst Duration @ 10,00 seconds

7.4 Test Setup

TALLL SIZE: 16080 X80Hem

>5ilg
. —_—— QLo HDLLEFI
~ :
0o GENERATOR
= _ - : POWER -
GRP Wﬂ':"!' TABLE EUT PFOWER Harmonics

SPORTON infernationa! Inc. Page MNumber D 23 ofE0
TEL : 886-7-D606- 2458 Issued Dals CoJul 7L 200

FAX . BES-2- 28562255
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7.5 Curront Harmonics Test

7.5.1 Test Data Of Current Hammonics

» FINAL TEST RESULT . PASS

s  Fundamental Current © 0070A

+  Real Power 142w
Pawar Factor v 0445
Percent in Envelopa @ 1000 %
Temperature 2R
Relative Humidity © 3% EH

Test Date ©Jdun, 29, 2000

.« % »
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Test Engineer :
ROXY CHOLU

SPORTON Infernational fnc. Page Mumber c M of Go
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7.5.2 Test Graph COf Hanrmonics

Harmomnics

oy S S |

rrped

Harrimare: M

BPORTON International Inc. Fage Humber » 25 of BO
TEL | Saf-2-2090-2408 |zsued Jate Dodull ¥, 200
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8. Voltage Fluctuations Test

8.1 Standard
»  Product Standard . ENB1000-3-3{ 1995}

8.2 TestProcadure

The equipment shall ba tested under the conditions of Clause 5.

The total impedance of the test clrcuit, excluding the asppliance under test, bul inclyding the intemal
impedance of the supply sourca, shall be equal to the reference impedance, The stability and iclerance of
the reference impedance shali ba adequate to ensure that the gvorall accuracy of 184% is achieved during the
whale assessment prosadure.

8.3 Test Equipment Settings

v Line Voltage - 230 V

* Line Frequency : 50 Hz

s Measuramant Delay : 10.0 seconds
=  PstiIntegration Time : 10 minutes

s  PstIntegration Periods : 1

»  Test Duration ; 00;10:00 minutes

8.4 Test Setup

TABLE 3101 6L =<3 0vWX00Hom

>*B0c o
—— | TO CONTROLLER
f"'/ T
- GENERATOR
POWER
f l
GRP WOOD TABLE EUT FOWE R Harmonics
T Dedector e
- - —- ﬁf
SPORTON Intermatonal ne. Page Wurnber i 26 of 60
TEL - 886206085 -1488 sy Date oo dul T, 2000

FAM : B06-2- 26002255
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8.5 Test Result Of Voltage Fluctuation And Flicker Test

8.5.1 Teszt Data Of Voltage Fluctuation And Flicker

FINAL TEST RESULT . PASS

s  Temparatura .4 I
» Relative Humidity : 47% RH
s TestData : Mar. 24,2000
Pt Pi Do %) Dmax (% ) Dt{ %)
Reading 0.0v0 0.00 ER Y Q.00 0.00
Lirnit 085 : 1.0 | 3.4 4.0 30
r._/ ‘i-l—ﬁ——*" -
Test Engineer :
ROXY SHOU
SPORTON Intesnations! Inc.

Fage Mumber . 27 of 54

TEL : BO8-2-2608-2465 |zsued Date Dol L2000

Fax | B3E-2-26965-2255
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8.5.2 Test Graph O VYoltage Fluctuation And Flicker

Psi Histogram

-
Q
x

PRy )

00 R

Fioka: Pz sptindiy

Ch u_-h.-..i[. _1_ ______ [ t I | ___l._,.

SPORTON International Inc. Page Member - 28 of B
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8.6 Photographs Of Harmonics Test, Voltage Fluctuation And Flicker Test

FRONT VIEW

B G

REAR VIEW

SPORTON international ing, Fage Numbsar . 25 0of BO

TEL : 8685-2-2626-2468 l=usd Date Codul T, 2000
FAY - 006-0-2E96-2255
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9. Electrostatic Discharge Immunity Test (ESD)

+ Pass Performance Critsria - 8

» Basic Standard : ENG1000-4-2:1095

=~ Generlc Standard © EN 550241998

r  Laval : 3for air digcharga,
© 2 for contact discharge

- Tested voliage D227 147 18 KY for air disct arge,
Co+2 S 4 KV for cantant discharge

«  Temperature o271 eC

Ralative Humldity CA8 %
+  TestData Dodun 29, 2000

8.1 Test setup

TABLE SIZE 50XEDem _ESD GENERATOR
160480 X80H cm
VeP 470K ohm
= RESISTER

F

[_ 1% ur
[ — R 1 I - ;
_ ra
GROUND WIRE
HCP — %’_
0 o
10em = o GRP Z40X80cm

7

The tast setup consists of the test generator, EUT and auxiliary instrumentation necessary to perform
DIRECT and INDIRECT application of discharges to the EUT as applicable, in the follow manner ;

a. CONTACT DISCHARGE to the conductive surfaces and to coupling plane:
b. AIR DISCHARGE at insulating surfaces.

The preferred test method i3 that of type tests performed in laboratories and the only aceepted meathad of
demonstrating corformance with this standard. The EUT was amahged a5 closely as possible to
arrangerment in final instailed conditions.

SPORTON fimternational inc. Page Mumber 30 ot B0
TEL . BB6-2-Z596-2458 Iszued Data DAL T 2000
FAK : §A35-2-2606- 2255
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9.2 Test Sefup for Tests Performed fn Laboratory

A ground refersnce plane was provided on tha floor of the test sitg, it was a metallic sheet (copper ¢

aluminum) of 0.25 mm, minimum thickness: other metallic May e used but they shall have at lgast 0.6
mm thicknass. In the SPORTCN EMC LAD., we provide

d 1 mm thickness aluminum ground referenc
plane or 1 mm thickness stainless stoal ground referg

nce plane. The minimum size of the groun:
raference planeis 1 mx 1 m, the exact size depending on the timensions of the EUT. It was connected &
the protactive grounding systam.

The EUT was arranged and connectad accerding to its functional requirsments. A distance of 1m mirimun
was provided between the EUT and the wall of the lab. and any other metallic siructure. In cases whers
this length exceeds the length necessary o apply the discharges to Ihe selectad peints, the excess lengtr

shall, where possible, be placed nen-inductively off the ground reference plane and shall not come close
than 0.2m {o other conductive parts in the test setup.

Where the EUT is instailed on 8 metal table, the tabla was connected to the reference plane via 3 cahle
with & 470k ohm rasister lotated at sach and, 1o prevent a build-up of charge. The test setup was consist 2
wonden tabie, 0.8m high, standing on the ground reference plane, AHCP, 18 mx 0.8 m, was placed on

the tabie. The EUT and cables was isalated from the HCP by en insulating support 0.5 mm thick. The VP
size, 0.5 mx0.5m,

SPORTON internatianal Inc.
TEL : 986-2-T596-2468
FAX ; BIE-2-2608.2255

Poge Mamiber @ 31 gf 60
Isauad Date odul. ¥, 2000
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9.3 ESD Test Procedure

a.

In the case of air discharge testing the climatic conditions shall be within the following ranges:
- ambient temperature: 157 to 357;

- relative hurnidity @ 30%; o 60%;

- almospheric pressure : 68 KPa (680 mbar) to 106 KPa (1060 mbar).

. Test programs and software shall be chosen so as to exercise all normal modes of operation of the EUT

The use of spacial exercising software is encouraged, but permitted only where it can be shown thar the
EUT is being comprehensively exercised.

. The test vollage shall be increased from the minimum lo the selected test severity level, in order tc

determine any threshold of failure. The final severity level should not exceed the product specificatior
value in order to aveid damage to the equipment.

- The test shall be performed with single discharges, On preseiected points al least ten single discharges

{in the most sensitive polarity} shall be applied.

. For the time interval between successive single discharges an initial value of one second is

recommended. Longer intervals may be necessary to deterrine whether a system failure has ocourred.
In the ease of contact discharges, the tip of the discharge electrode shall touch the EUT before the
discharge switch is operated.

.In the case of painted surface covering a conducting substrate, the following procedure shall be

adapted :

- I the coating is not daclared to be an insulating coating by the equipment manufacturer, then lhe
painted tip of the generator shall penetrate the coating so aa to make contact with the conducting
substrate.

- Coating declared ag insulating by the manufacturer shall only be submitted to the air discharge.

- The contact discharga test shall not be appfied to such surfaces.

-In the case of air discharges, the round discharge tip of the discharge clectrode shall ba approached as

fast as possible (withoul causing mechanical damaga) to touch the EUT . After each discharge, the ESD
generator (discharge electrode) shall ba removed from the EUT. The generator is then retriggered for a
new single discharge. This procedure shall be repeated unti the discharges are compleled. in the case
of an air discharge tast, the discharge switch, which is uzed for contact discharge, shall be closed.

SPORTON international inc. Page Mumber @ 32 af B0
1EL ; 956-2-2006-2466 Izsued Dake Codul 7, 2000
FAX [ BBE-2-2686.2255
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9.4 Test Severity Levels

8.4.1 Contact Discharge

Leval Test Voltage (KV) ot Contact discharge
+2

Specified

Remark ; *X" is an opan fevel,

D.4.2 Air Discharge

Lewvel Test Voltage (KV) of Air Discharge
.............. 1 EENETT) R . LE
—rena 2 _Id
. 3 +B ...........

........... 4 - :'-1 Ii . hre i ——amr e e —

l X Specified

Remark : "X is an open level.
SPORTON International Inc. Fage Mumber ;38 of GO
TEL ' B86-2-2606-2468 lssued Dalo VoAl 7, 200

FAX ; BBE-2-2696.2255
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9.5 Test Points

9.5.1 Test Result of Air Discharge

Test Point Voltage Tested No., Obzsrvation Result
Case 121 441 4B KY BY 1 NORMAL PASS
Screw +2 { 141’ 8 Ky BY 11 NORMAL Pass
Brackat 12444 ) B RY BY 10 NORMAL PASS
LED 127441 48 K\f IIIIIII BY 10 NORMAL | | FASS
" RESET Switcr;" 127441 +8 I(V | _B*r’m NORMAL BASS
DG In;ut jack =2 i 8K BY 0 MORMAL F‘ASS
IIIII AM' pot +2 .ffi ! +B K BY 10 NDF;MI-\L BASS
Gﬂ;l‘l Fort 1244/ :BK‘I.." E‘;"-'H_r ........ NORMAL F',qss,m
"""""""""" Control button 2144/8Kv | BY10 | NORMAL | pass
IIIIIIII Fangl +2f 44/ I;Es LAY BY 10 NORMAL PASS
VGA port iz fed |8 KY E.‘rm IIIIIII INDRMAL PASES
SPORTON Internefional nc. Page Number 34 of 60
TEL : B86-2-2605 2450 Isaued Date ! Jul. T, 2000

FAX . BBG-2-26BG-2255
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052 Test Result of Contact Discharge

Polarity Voltage Tested Mo. Observation Result

Horizontal (At Front) +2 [+ KY BY 25 MNORMAL FASS

................ H nr.i;untal { At Left) +2 114 KV BYEE NORMAL PAES

IIIIIIIIII .I-Iorizonta! {At Right} +2 /44 PW BY 25 NE;RMJH.L F’A.SS
Hnrizur:;;l (At Raar; ......... 2§ +4 K"u" B‘r 25 NORMAL PASE |

....... ‘-.-'ar;.ical {At Front) 12 f 4 KV BY 25"""" NDRMAL FASS

Vertical {At Left} 12  +4 l{"u' BY;Ef NORMAL PASS

.......... Wertical (Al Rignt) 2§ 4 K BY 25 NORMAL PARS

‘Jt;.rlical {At Rear) 2 x4 KW BY éﬁ MNORMAL PASS

............................... Gasﬂ o B:{ :.25 — o
Scraw 22§ +4 Ky BYES .......... NORMAL PASS .I

...... Brackst +2 [ 14 KV BY 25 NDRI'\-'.I;L FASS
........... Ay pc.-;T 12/t K'u’ BY 25 NDRMAI:HM PASS_M

.[.:nm1 -~ RO E YEG ..................... N ;GRMHL o

........ WA pon | | =2 1 t4 KV BY E'i NORMAL PASS

(T g
Test Enginesr .
ROXY CHOH
SPORTON lirfernational ine, Page Nurmber . &5 ofB80

TEL : A85-2-ZE0E-24850
Fax : 886-2. 26962255

lgpuad Date

codull T, 2000
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9.6 Photographs of Electrostatic Discharge Immunity Test

FRONT VIEW

REAR VIEW
SPORTON International lng. Page Number  © 36 of 60
TEL : AHE-2-2690-2458 Isaued Date :Jul. 7, 2000
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10. Radio Frequency Electromagnetic Field Immunity Test {RS)

Pass Performancea Criteria
Basi¢ Standard
GCeneric Standard

Fi)

EN &1 D00-4-3:1886
EN 550241508

Laveal o
Frequency Range 801000 MHZ
Field Strength 3 V/m {Modulated BQ%, Akd)
Temperature 26 *C
Relative Humidity 57 %
Test Date Jur, 29, 2000
10.1 Test setup
-;I CONTROLL K fm =
HOUM . B
|
[ = o i
I AbdiH WFiF B . L_-I SEMICHDIC e B Am

NOTE : The SPORTON 7m x 4m x 4m semichoeic chamber is compliance with the sixteen peints
uniform field requirement as statad in IEC 10)00-d-3 Sactlon 6.2,

The procedure defined in this part requires the generation of slectromagnetic fields within which tha test
sample is placed and its operation obaerved. To generate fizlds that are useful for simulation of aclual (fisld'
conditions may require slonifcant antenns drive power and 1be rasultant high field strength levels. To
cotnply with lacal regulations aind to pravenl hiolsgeal hazards o e testing pecsonned, it is fecammended
that these tests be carried out in a shielded enclosure or semichaic chamber.

T MW ofH
Todul T 2000

SPORTON Internationa! Inc.
TEL : 886-2-2695-2464
FRX . 885-2-2006G-2200

Fage Mumber
Issued Crate



c € CE TEST REPORT Report No. : C062001

10.2 Test Procedura

a. The equipment ta ba tested is placed in tha center of tha enclosure on a wooden table. The equipmenl
is then connacted to power and signal lsads aceording 1o perlinent installation ingtructions.

b. The hilog antenna which is enabling the complete frequency range of 80-1000 MHz is placed 3m away
fram the equipment. The required fizld strength s determined by placing the field strength meteris} on
top of ar directly alongside the squipment under test and monitoring the field strength mater via a remaote
field strength indicator outside the enclesure while adjusting the continuous-wave to the applicable
antennae.

¢. The test is normally performed with the antenna facing the most sensitive side of the EUT. The
polarization of the field generated by the bicenizal antenna necessitetes testing each position twice,
once with tha antenna positioned wvertically and again with the antenna positioned horizontalty. The
circular polarization of the field from the log-spiral antenna makes a change of position of the antenna
UNNEeCoEsary.

d. At each of the above conditions, the frequency range is swept 80-1000 MHz, pausing lo adjust the RF.
signal lovel or to switzh oscillaters and antenna. The rate of sweep is in the order of 1.5°10-3 decades/s.
The sensitive frequencies or frequencies of dominant interesi may be discrately analyzed.

10.3 Test Savearity Levels

Frequency Band : 80-1000 MHz

Lewil Test field strangth (//m)
1 1
2 3

. 2 10
X Specified

Remark ; “®" 5 an cpen class.

(;amdaf"'_
Tes| Engineer :

ROEY CHOU

SPORTCN International Inc. Page Number o 2B of B0
TEL : 3B6-2-265¢- 2468 |sguen] Dats voJul ¥, 2000
FAK A= 2-2AE6-285
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10.4 Photographs of Radio Frequency Electromagnetic Field Immunity Test

FEONT VIEW

REAR VIEW
SPOARTON International e Fage Mumber | 3% of 6
TEL - B85-2-2 B9 2468 IszLed Date ool T 2000

Fi¥ : BAR-2-DRGR-2358
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11. Electrical Fast Transient/Burst Immunity Test (EFT/BURST)

Pass Pedormance Criteria @ B

- DBasic Standard . EN 61 000-4-4:1995

»  Feneric Standard :  EN 550241988

*  Level ¢+ on Power Supply -- 2

*  Tested voliage - on Power Supply — 0.5/1 0KV
Temperature 1 25°C

= Relative Humidity K
Test Date - Jun, 29, 2000

11.1 Test setup

TABLE Sk7E:160LX80WXE0HCcm

>50
' o TO +FT CONTROLLER

EF1I GENERATOR

/ POWER
|
ENERATOR [:2
o
SPORTON nlerrational Inc. Page Mumber 40 of &0
TEL . #36.2-2696-2458 legued Dato o oJul T 200G
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11.2

11.3

The EUT was placed on a ground reference plane and was insulated from it by an insulating support abow
0.1m thick. If the EUT is table-top eguipment, it was located approximately 0.8m above the GRP.. The GRi
was a metallic sheet (eopper or aluminum) of 3.25 mm minimum thickness: other metatlic may twe used b
they shall have at least 0.85 mm thicknoss. It shall preject beyond the EUT by at ieast 0.1m on all sige:
and connecied to the protective aarth. In the SPORTON EMEC LAR, we provided 1 mm thickness aluminun
grounc reference plane or 1 mm thickness stainless steel ground reference plane. The minimum size o
the ground reference plane is 1 m x 1 m, the exact size depending on the dimensions of the EUT, it wa:
connected to the protective grounding system. The EUT was arranged and connectad according o i
functional reguirements. The minimum distance between the EUT and other conductive structures, excep
the GRP. beneath the EUT, was more than 0.5 m. Using tte goupling clamp, the minlmum distance
between the coupling plateés and all other conductive structurcs, except the GRP. beneath the EUT, wa:

mere than 0.5 m. The length of the signal and power lines batween the coupling device and the EUT was
Tm or less,

Test on Power Line
a. The EFT/B-generator was located on the GRP.. The length from the EFT/B-generator to the EUT as nol
excaed 1 m.

t. The EFT/B-genaratar provides the ability to apply the test voltage in a nen-symmetrical condition to the
power supply input terminals of the EUT,

Test on Communication Lings

a. The coupling clamp is composed of a clamp unit for housing the cable (length more than 3 m), and was
placed on the GRP..

b. The coupling clamp providas the ability of coupiling the fast transientbursts to the cable under test.

SPORTON internationsl ine. Fage Numbier ;. 41 of B0

TEL : 886.2-2636-2468 I=suad Date Dodul Y, 20
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11.4 Test Procedure

a.

In order to minimize the effect of environmental parameters on test results, the climatic conditions when
test is camying out shall comply with the following requirements:

- arnbient temperaturs; 1577 ta 3577;

- relative humidity : 45%, to 75%;

- atmospheric pressure : 68 KPa (680 mbar) to 106 KPa {1060 mbar}.

.In order to minimize the affect of ernwironmental parameters on test results, the electromagnetic

anvironmeant of the labaratory shall not influence the test results.

. The variety and diverzity of equipment and systems to be tested make it difficult to establish general

criteria for the evaluation of the effects of fast transients/bursts on equipment and systems.

. The test results may be classified on the basic of the ocperating conditions and the functional

spacificaiion of the anuipmeant under tegt, according to the following performance griteria

- Narmal perforrance within the specification [imits.

- Tempaorary degradation or loss of function or performance which is salf-recoverable.

- Termnporary degradation or loss of fnction or performance which requires operator intervention or
aystem rasat.

- Degradation ar loss of function which is not recoverable due to damage of equipment {components).

SPORTON International fré. Fage Mumber - 42 of &0
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11.5 Test Severity Lovels

The following tast severity levels are recommended for the fast transient/burst test :

Open circuit cutpul test voltage - 0%
Level On Power Supply O 11D signal, data and controd line
....... 1 0.5 Ky 0.25 KY
2 1.0 KW 0.50 KY
3 20KV 1.00 KV
4 4.0 Ky 200 KY
X Specified Specified

Remark * " X ™ is an opan level. The leval is subject to negotiation between the user and the manufacturer
or is specified by the manufacivrer.

T
A ‘-::‘,L""__
Test Engineer :
ROy CHOU
EPORTON International Inc., Fage Number ; 43of&0
TEI, : 886-2-2606. 2458 |sgieend Date oWl 7, 2000
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11.6 Photographs of Electrical Fast Transient/BURST Immunity Test

FRONT VIEW
FEAR VIEW
SPORTON intarnational inc. Fage Mumber ;43 of BO
tesued Dela o a7, 2000

TEL : BBG-2-268E8-2468
FAN : BAE-2-2E06- 2255



c € CE TEST REPORT

12. SURGE IMMUNITY TEST

A

EN 61 000-4-5 {1995]
EM 55 (024:1568
Z300ac, 50Hz

Raport No. @ CO62001

+ Pass performance Criteria
[ Basic Standard
s Generic Standatd

v Input Vollage, Frequancy

v Level 03
s TeslVoltage + 1.0 20 KY
« Temperaturse 23 "G
« Relative Humidity 87 %
» Test Date Jun, 24, 2000
121 TEST RECORD
Fhase Ang.e
. Test
Yoitage { KV } | Tast Lozation | Palarity 0" . 90* &0t 270" Result
v LN | A AT
- A LA A LA FPASS
) 5 | PASS |
L -PE A A ,' a i A pass
~ A A L A L A PASS
2KV wpE |t | AP oAl A A | pass
7 Remark ! PE = DC aulput GND
SPORTON ntermationaf inc. Page Mumbsr  : 45of BO
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12.2 TEST LEVEL

Level Cpen-circuit test voltaga, + 10%,, KV
1 05
2 140
3 20
4 4.0
% Specifiad
NOTE - % is an open class.
Thig level can be specified in the preduct spaciflcation.

12.3 TEST PROCEDURE

a. Climatic conditions
The climatic conditions shall comply with Lhe follewing requirements -
- ambient temparature ;15 ¢ 035 0
- relative humidily ; 10 % t0 75 %
- almospheric prassure : 86 kPa to 106 kPa { 880 mbar in 1080 mbar )

b. Electromagnetic conditions
The eleciromagnatic anvironmant of the laboratory shall not influence the test results.

c.  The test shal be perfarmed according the test plan that shall specfy the test set-up with
-- generator and other equipment ulilized;
--  testlevel { voltage/cument };
<= generator source impedance,
- internal or external generator trigger;
- number of tests : al least five positlve and flve negative at the selected points;
-- repetition rale : maximum 1/min.
- inputs and outputs o be testad;
- reprasentative operating conditions of the EUT,
-~ sequence of application of e surge to the circuit;

SPORTON Inlernativinal Inc. Paga Numbar @ 45 of 60
TEL : BEG-2-2696-2458 ssued Date T odul, 7, 2000
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—  phase angle in the case of a.G. power SUpPRY;
- actal instaliation condltions, for example :
AC : neutral earthed,
DG { + jor{- ) sarthed to simulated the actual earthing conditiens.

d. If ot otherwise specified lhe surges heve to be applied synchronized to the voltage phase at the
raro-crossing and the peak value of the a.c. voltage wave | positive and negativa |.

e. The surges have to be applied line to fine and line{s) and earth.  Whan tasting ling to parih, the test
voltage has to be applied successivaly batween each of the lines and earth, if there is no other
specification.

f The test procedure shall also consider the non-linear current-voltage characteristics of the equipment
under test.  Theretore the test voltage has 10 be increased by steps up to the test ieve! specified ir
the product standard or iest plan.

g. Al lower |evels including the selacted test level shal. be satisfied. For testing the secondan
protection, the output voltaga of the generator shall be increased up to the worslcase vollag:
breakdown level { let-through level ) of the primary proteciion.

k. If the actual operating signal sources are not available, the may he simulated,  Under rv
circumstances may the test level excead the product specification.  The test shall be carried o
according the a test plan.

i To find all critical peints of the duty cycke of the equipment, a sufficient numbsr of positive an
negative test pulses shall be applisd. For acceptance test a previously unsiressed equipment she
be used lo the protection devices shall be replaced,

12.4 QPERATING CONDITION

Full system
SPORTON intermatonal inc. Page Mumber . 47 ol €D
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12.5 Photographs of SURGE IMMUNITY TEST

FRONT VIEW
fueezn)
REAR WEW
SPORTON intarnational ine. Pagas Mumber @ 48 of 6O
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13.CONDUCTED DISTURBANCES INDUCED BY RADIO-FREQUENCY FIELI
IMMUNITY TEST ( CS

» Pass performance Criteria © A

=«  Bsasic Standard : EMN &1 000-4-G (1896)

»  Generic Standard : EMN 55024 :1098

*  Input Voltage, Frequency v AC 220V, S0Hz

s Level r2

+  Test Voltage D 2Vims { Modulated, 1KHz . 80%, AR }
»  Frequency Range o 015 MHz to 80 MHz

+  Temperature o 257 C

»  Relative Hurnidity . BB %

* Test Date T Jun. 29, 2000

13.1 TEST LEVEL

Leval Vollage Leval { EMF 3,
1 1V
2 av
3 10 W
X Specified
NOTE - x is an open class.
| This level can ba specified in the product specification.

13.2 OPERATING CONDITION

Full system
SPORTON Internalional inc. Page Wumbar ;48 af D
TEL : BRG-2-2RNE.2458 Is5ed Date DoJul T, 2000
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13.3 TEST PROCEDURE

d.

The EUT shall be oparated within its intended climatic conditions.  The temperature and relative
humidity should be recordad.

This test method tast can he pedformed without using a sel shielded enclosure.  This is because the
disturbance levels applied 2nd the geomelry of the setups are not likely to radiated a high amount of
energy, especially at the lower frequencies. If under certain circumstances the radiated energy is
too high, a shiglded enclosure has to be used.

The test shall be performed with the 1est generatar connected to each of the coupling and decoupling
devices in turn while the other non-exgited RF-input ports of the coupling devices are tenminated by a
80 ohm load resistor,

Filtars shalt be used to prevent [ higher order or sub- | harmonics form digturbing the EUT. A
High-Pass Fliter. 100KHz, { HPF ) may be required with the test generator. The band step
characteristics of the Low-Pass Filters { LPF ) shall ba sufficient to suppress the harmonics down to
the immunity level required within that band. These filters shiall be inserted with the test generator
bafore setting the test level,

The frequency range is swept from 150 KHz 1o 230 MHz, using the signal levels established during
the setling process, and with the disturbance signal 80% ampilitude modulated with a 1KHz sinewave,
pausing to adjust the RF-signal lavel or te switch coupling devices as necessary,  The rate of sweep
shall mo excead 1.5 ¥ 107 decadesfs. Where the frequency 15 swapt incrementally, the step size
shall no exceed 1% of the start and thereafter 1% of the preceding frequency value,

The dwell time at each frequency shaill not be less than the lime necessary for the EUT to be
exercised, and able to respond, Sensitive frequencies «.g. clock frequency(ies) and harmmonics or
frequencies of dominant interest shall be analyzed separately.

An alternative test procedure may be adopted, wherein the frequency range is swept incremantally.
with 2 step size not exceeding 4% of the start ad thereafter 4% of the preceding frequency vaiue.
The test level should be &t least twice the value of the spocified tesl level.

I cases of dispute, the lest procedure using a step size not exceeding 1% of the start and thereafte:
1% of preceding frequency value shall take precedence.

Artarrpts should be made to fully exerciss the EUT during testing, and to fudly interrogale all exercise
medes selected for suscaptibility.

The use of special exercising programs |3 recommended.

Testing shall be performed according to a Tesl Plan, which shall be included in the tesi report.

It may be necessary to camy out some Investigatory testing in arder to eslallish some aspects of the
test plan.

SPORTCN Intarnational inc. Page Number - SDaf 60
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14. Power Frequency Magnetic Field immunity tests
« Pass performance Criteria | A

. Basic Slandard

+ Generic Standard

EN 61000-4-8 { 1993 )
EN 55024 1498

s Input Voliags, Frequancy o AC 230V, ShHZ
«  Tamperature 26 °C
¢+ Relative Humidity 55 %
+ Test Date Jun. 29, 2000
14.1 TEST RECORD
Power Frequency Testing Coil Results Remark
Magnstic Field duration Crlantation
50Hz, 1A/m 1.0 Min X-awis Pass Mormal
50Hz, 1A/m 1.0 Min ¥-axis Pass Mormal
50Hz, 1A/m 1.0 Min Z-axis __Pass MNormal
14.2 TEST SETUP
Coil
‘__,..r"‘
EUT
0.8m
14,2 OPERATING CONDITICN
Full sysiem
SPORTON International inc. Pege Mumber 51 0f B0
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14.4 Photographs of Power Frequency Magnetic Field immunity tests

FRONT VIEW

REAR YIEW
SFPORTON Intermiational Inc. Fags Number @ 52 of 60
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15. VOLTAGE DIPS, SHORT INTERRUPTIONS AND VOLTAGE VARIATIONS
IMMUNITY TESTS

» Pass performance Criteria ©  C for voltage interruption, A for voltage dips

« Basic Standard : ENG1000-4-11 (1994 )
+  Genaric Standard ¢ EN 550241098

*»  Input Voltags, Frequeney o AC 230V, S0HZ

»  Temperature 25 e

s  Relative Humidity : bG%

« TestDate T Jun 39,2000

15.1 TEST RECORD OF VOLTAGE INTERRUPTION

Voltage Phaze Angla % Reduction parinds {£)
(V) 0= | 45° ¢ Q0= | 135 | 1O ® (235 | 27G* [ 315 ®

230 c C C c e c c c =D5% 2350

15.2 TEST RECORD OF VOLTAGE DIPS

Voltage Phase Anghe % Reduction peripds (5)
(V) O® | 467 [ 90= |135° | t80° (225°1270° (3157
230 A A A A A A A A 3o 25
230 & A A A A A A &, =05 % 05
SPORTON Internatloral Inc. Fage Nurber © 53afsd
TEL : BOG-2-2690-2466 lesued Data Codul FLo2000
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15.3 TESTING REQUIREMENT AND PROCEDURE

The test was based an EN 61 000-4-11 {1994}

15.4 TEST CONDITIONS

1 Snaurce voltage and freguency @ 230V ¢ BOHz, Single phase.
5 Phase shifting : 0, 45, 80, 135, 180, 225, 270, 315 degress.

3. Test of nterval ;. 10 sec,

4. Leve! and duration : Saquency of 3 dipsfinterrupts.

5. Voltage rise (and fall} time : 1 ~ 5 us.

B. Test severity :

|_ Voltage dip and Test Duration
Interrupt reduction (%) {ms})

30 S00

&0 100

100 10

100 B0
B 100 5000

15.5 OPERATING CONDITION

Full system

SPORTON Interraticnal ine.
TEL : BAG-2-269¢-2440
FAx ' BAG-2-2606-2255
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15.6 Photographs of VOLTAGE DIPS, SHORT INTERRUPTIONS AND VOLTAGE
IMMUNITY TESTS

FRONT VIEW

REAR VIEW

Paga Mumber A5 ofED

SPCRTON firternaifonal inc.
Izsuad Date o dul. 7, 2000
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16. Antenna Factor & Cable Loss

Frequency {MHz) Antenna Factor (dB) Cable Loss {dB}
30 17.3 02
30 15.5 05
A0 139 Q.8
45 10.4 08
50 a3 1.0
55 T4 1.0
60 6.4 1.0
i 6.1 1.0
T0 58 10
5 5.2 10
B 68 1.0
85 Fi 1.4
80 28 1.2
oG 10.0 1.2
........ 100 13 13
110 11.8 1.4
120 123 15
130 11.7 1.3
140 1.3 15
150 | 106 15
160 9.8 1.7
170 g8 1.7
180 9.1 16
190 9.0 1.8
[P PP PP PR PRRPPRRPP Eﬂﬂ gla A T T Ve 1 -B
220 104 22
240 M7 1.8
260 128 20
280 13.5 22
300 142 —— 23 _
320 14.3 23
340 14.4 23
as0 14.6 25
3680 151 2.5
00 _ 15.5 27
450 163 249
s00 15.6 30
550 17.7 3.3
G600 1749 35
850 178 3.7
700 16.9 3.6
750 17.4 42
BOO 16.2 4.0
B850 18.6 43
a0 20.1 4.2
9350 19.8 45
1000 18.3 4.7
LEOPE
SPORTON International Inc. Fage Number  © 58of60
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17. List of Measuring Eguipment Used

(EMI)
Ineirurment Manufacorer | MModal Mo Serdal No, Charactornisics Calibraben Date Remark
EMC Recsiver HP BSMEM | ITI0ADTIBT | S KHz- 15 GHz Sex L6 1063 | Conduction
{slte 2}
LISN (Support Unify | Telemeler | NNE-2MEZ 004 agrahm <59 uH Doc. £6, 1407 Conciuctan
[@ite 2}
LISH (EUT} Telemeler | WHE-2M52 98097 50 ahm 50 uH Dec. 06, 1503 Conduetion
[5ite 2)
Specirum Analvzer | ADWANTEST| RIZEIC 71720760 G%Hz  50Hz Bar. 08, 2000 Tzdiation
(Site B)
Amplifier {Site &) HP B4470 2044008201 | 0 AMH= -1.3GH= Ot 73, 1590 Radiation
Blleg antanng (Sila 8) | CHASE CHLE1124 2443 I0MH.: -2GH2 Jan. 1B, 2000 Radiation
Haft-wave dipale EMEO #121C GTDE1285 280 - 1GH: May 17, 2000 Radiation
antenna {Site &)
Tum Table (site &} EMCO 2080 B711-2021 0 - 360 cegree i, Radiatlon
Anlene Mast {site B} | EMCO 2075 &711-2115 1 4m MR Radiation
EPORTON International fov. Page Mumbker  ; 57 of 60
TEL : 886-2-2695-2458 Issued Date ; JU T 2000
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(EMS)
Imstrunnent tanufacturer Wodel Ho. Chemctaristics LCatibration Date: Remark
ESD Simulator KEYTCK WMZ-1SEC ORY-15 KV Apr. 14, 2000 E&D
OMMI-Tip KEYTEK TRC-2 O KA - 15 KA Jul 23, 19498 ESD
Amplifier AR 100w 10003 &0 MHz - 1 GHz R RS
lsptropic Fiald Probe AR FPI0G00A 10 Kz - 1 GHz Jur. 18, 2000 RS
IEEE-488 Intmface AR CP3000 Mid, -8 RE&
Syatem [nterface EMC Aytomation 200 HP-IB INTERFACE S, HS
FPower Meler EMC Automation 4384 103 KHz -4 2 GHz LR R&
Videa Gamera EMG Automation VCC-O1 hes Mih, RS
controllgr
Signal Ganarats HP G424 100 KHz - 1 GHz Sep 10, 1050 RS
Signal Genarator R&S SMX 100 KHz - 1 GHZ Mov. OF. 1950 RE
Antentna CHASE CBLE121A 25 MHz - 1 GHz Jun, 12, 2000 R3S
Armplifar AR TSV TSA220 25MHg - 300MHz Jduar, 14, 2000 RS
EFT Gunaratar KEYTEK CE-d1]) TRy - 4. K Jul. DG, 050G EFT
Capacative Clamp KEYTEK CE-AQCCL OKY . 2K Jun, 2, FD0l EFT
Harmen oFlickes 4800 Harmeznics
HF d38 MNow. = '
Test System B B0M ;450 EAK ov. 15, 1553 Fiighar
izl SARTHER A
Combinaion Wave  JEMG PARCNERAG | oneoame T Fes. {5, 2004 SURGE
Generator Switrerang
Conducted Immusity FRAMKOMIA 1Ty 103KHz - 6MHz | Jan. 10, 2000 Cs
Tes! Systern
Magnet e izld Antanna EMC FARTMER TAF-1HC Qhupla” &M Feb. 02 2000 Magnei
EWC PARTNER AG
EMC Immurity Tester C, ) TRAMNSIENT 1000 | O-260 1 - 164 Feh. 02, 2000 DI
Switrerland
SPORTON international loc. Poge Mumber 38 of &0
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18. Noiice for Class A Product

Class A ITE is & category of all other [TE which satisfies the class A [TE limits but not the class B [TE lirnits
Such equipment should not be restricted in its sale but the following warming shall be included in the

instructions for use:

| Warning
This is a class A product.  In a domestic environment this product may cause radio interference
in which case the user may be required to take adequate rmeasures.

SPORTON Intarnational Ine. Pare Mumbes ;o BOof G0
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19. Declaration of Conformity and the CE Mark

Thera a@re thraa possible procadures pertaining to the declaratian of conformity

19.1 Confermity Testing and Declaration of Conformity by the Manufacturer or His
Authorized Representative Established within the Community or by an Importer.

- Article 10 {1} of the EMC Chirective,
- % 3 (1) no. 2a of the EMC Act,

19.2 Declaration of Conformity Issued by the Manufacturer or His Authorized
Representative Established within the Community or by an Importer Following
Testing of the Product and Issued of an EC certificate of conformity by a
competent body,

- Article 10 (2] of the EMC Directive,
-5 3 {1j no. 2b of the EMC Act,

19.3 Declaration of Gonformity Issued by the Manufacturer or His Authorized
Representative Established within the Community or by an Importer Following
Testing and Certification of the Product by a Notified Body.

- Article 10 (5) of the EMG Directive,
-4 3 (1) na. 2b of the EMC Acl {radio transmitting installations).

19.4 Specimen For The CE Marking Of Electrical / Electronical Equipmeant

The components of the CE marking shall have substantialty the same vertical dimansion, which may not be
less than 5 mm.

SPORTON Internailonal Inc. Fage Mumber ;60 of 60
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APPENDIX A. Photographs of EUT

620101 jpe
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