c € CE TEST REPORT Report No. : C202414

CE TEST REPORT

according to

European Standard EN 55022:1994/A1:1995/A2:1997, EN 55011:1998 Group | Class A,
EN 61000-3-2:2000, EN 61000-3-3:1995 and EN 55024:1998
(IEC 61000-4-2:1995, IEC 61000-4-3:1995, IEC 61000-4-4:1995, IEC 61000-4-5:1995,
IEC 61000-4-6:1996, IEC 61000-4-8:1993, IEC 61000-4-11:1994 ) and
EN 61000-6-2:1999
(IEC 61000-4-2:1995, IEC 61000-4-3:1995, IEC 61000-4-4:1995,
IEC 61000-4-5:1995, IEC 61000-4-6:1996, IEC 61000-4-8:1993,
IEC 61000-4-11:1994 )

Equipment : Industrial CPU Card

Model No. : PCA-6185

Applicant - Advantech Co., Ltd.
No. 1, Alley 20, Lane 26, Rueiguang Road,
Neihu District, Taipei, Taiwan, R.O.C.

The test result refers exclusively to the test presented test model / sample.

Without written approval of SPORTON International Inc., the test report shall not be reproduced except
in full.

This test report is only applicable to European Community.

SPORTON International Inc.
6F, No. 106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.O.C.

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255



c € CE TEST REPORT Report No. : C202414

Table of Contents

TR Ao YA T =T =] o Yo o O P PRSP PP PPPR iii
CERTIFICATE OF COMPLIANCE......cetttiiiiiitie ittt ettt e e e e e e s et e e e e e s ab e e e e e e e e e snnnrreees 1
1. General Description of EQUIPMENT UNAEE TEST...uiiiiiiiiiiiiiiie ettt et 2
S R o ] o= 1| OO T O T SO OO TSSOV R TP P PP OPTOPPRPPRO 2
A V- 11U =T (U] = T T OO U TSRO PP P R OPTOPPR PP 2
1.3 Basic Description Of EQUIPMENT UNGET TS ......ocuiiiiiiitieiie ettt ettt ettt s bttt e ettt e b e e sbe e e beener e eteeenes 2
1.4 Feature Of EQUIPIMENT UNGEE TESE ......eiiiiiiiiiti ettt ettt b e bt e bt s bt e bt eehe e e et et eeab e e bt et e e bt e neneesteenereeaneeenes 2
2. Test Configuration of EQUIPMENT UNAEEN TEST ...uuiiiiiiiiiee ittt ettt e e stb e e e s snbeeee e 3
P R =t Y = g 1= OO P PO PP PPN 3

2.2 Description of Test System ..

T TS Yo )i AT 7= L= 6
4. General Information of Test
R TS - Tod 11 YOO PO T T T TP P RO PO P PR UPPT OV VRTPPROOt
4.2 Standard for MethOdS Of MEASUIEIMENT. ..........uviiiie ettt e et e e e et e e e e e et e e e e e e e s eataeeeeeeseasbeeeeeessaasbeeeaeeesastaeseeeeesanssereeeeenaanes 7
4.3 Testin Compliance with ............ccoecveenee.
4.4 Frequency Range Investigated
R =TS i B ) = Uy (o SO OO PR 7
LT =T a0 O e o [V T A =T B o Y VA=T o 11 o 1= 8
5.1 Description Of Major TESE INSIIUMENTS ......co.uiiitiiiiiiiie ittt sttt ettt ek bt et e bt e ebs e e bt e sbe e e bt e na bt et e e ebbeeabeenbneanne 8
5.2 TESE PIOCEAUIES .......ivivieee e eecetee ettt e e ettt e e e e et et e e e e e e e s taeeeee e e s asba e eeeeeaesaasbaeeeeeeassssseeeeeeesssaeseeeeesassseeseeeesantasseeeesannsbnneeeesaanses 9
5.3 Typical Test Setup Layout of CONAUCIE POWETTINE ........cc.oiiiiiiiii ittt ettt nb e
5.4 Test Result of AC Powerling CoNAUCIEA EMISSION .......uviiiiiiiiiiiiee e ettt eeei e e e e ettt e e e e e et e e e e e e seabeeeeeeeseabaaeeeeesensanreeeeeeans

5.5 Photographs of Conducted Powerline Test Configuration

R =TS o) B = To Lo = To B = 0 T EST =] Lo SO EPRR
6.1 Description Of Major TESE INSIIUMENTS .....c..uiiiiiiiiiiieie ettt sh bt b e sttt ettt e e bt e bt eeae e e bt e eaneebeeneneetee e
6.2 Test Procedures........c.cccovvveenieeeiinenenne .
6.3 Typical Test Setup Layout of Radiated EMISSION. ......ccuiiiiiiiiiiiiii ettt et nereere e
L =T ST U ) 2 = Lo o Yo B 41 o o SRR
6.5 Photographs of Radiated Emission Test Configuration ....

4 = U e ] Yo ST IS SO EPRR 18
4% RS - 1 Lo £ Lo OO OO T OO PP TSP PO PO PPTOURTOPOPPRPPTN 18
7.2 TESE PIOCEAUIE ...ttt ettt ettt et h et e h et e bt ee e ek st e e bt ookt e e et e e h e e 1he e oot e e e b et ea et ettt ea bt e ekt e e ab e e nb e e st e e beeneneannee e 18
7.3 TESt EQUIPMENT SEEIINGS ..ottt ettt h ettt e bt e e bt e b bt e oh e e ohe e o2t e e s hs e ea bt ekt e ee bt et e e et e enaeeseneebeeneneentee e 18
A =t ST (U o TP TP UU R OPPRTT 18
7.5 CUITENT HAMMONMICS TEST....eitiiiiiiiiiiit ittt ettt h et ettt e bt e e bt e e h bt e ehe e eh et et e e e e et e e bt ekt e ea bt et e e e st e e naeeseneebeeneneennee e 19

8. VOItage FIUCTUALIONS TOST . iiiiiiiiiiiiiiit ettt e e et e e s st e e e e nb b e e e s abb e e e e enbre e e e annnes 20
8.1 Standard........ccccocoeeiieninennns
8.2 Test Procedure
8.3 TSt EQUIPIMENT SEHINGS ....ee ettt ettt ettt sttt ettt et e bt e she e e e et ekt e eae e et e e h et e e bt ek e e e hb e e bt e e bt e e eae e et e e bt e esbeenbeenbeeas 20
8.4 TestSetup.......cooevviirenns ....20
8.5 Test Result Of Voltage Fluctuation ANd FIICKEE TESE .......ouiiiiiiiei ettt e e 21
8.6 Photographs Of Harmonics Test, Voltage Fluctuation And FIICKEr TSt ........coiiiiiiiiiiiiiei e 22

9. Electrostatic Discharge Immunity TESE (ESD) .....ccuuuiiiiiiiiiiiiiie e 23
LS R =T =TT (U] o T PO PP PPPRT 23
9.2 Test Setup for Tests Performed iN LADOTALONY ..........ooiii ittt ettt et ettt eein e e b e e sbeeeebeenareetee e 24

SPORTON International Inc. Page Number s

TEL : 886-2-2696-2468 Issued Date : Nov. 13, 2002

FAX : 886-2-2696-2255



c € CE TEST REPORT Report No. : C202414

LRI S D TS o (oo =T L1 £ PP P SR PPRURTOPROPPRPPIN 25
0.4 TESE SEVEILY LEOVEIS ... .eeiiiieeiie ettt s e et e e st e et e e sttt e e te e e e e s te e e s steeeasseeeea s teeeamsee e e seeeeanseeeeseeeeanteeeeanteeeensaee e neeeeannneeenneeas 26
LT =Ty A o (PSP U USSP OURTOPROPRRPPIN 27
9.6 Photographs of Electrostatic Discharge IMMUNITY TEST ......cciiiiiiiiieeciie e s e e e e et e e e e et e e s sneeeessteeesnaeeennsaeeennneas 29
10. Radio Frequency Electromagnetic Field Immunity Test (RS).......ccccueerriieiiiiiiieeie e 30
0T R =Tt T (o SO PP PP PR
BT =Ty (o ot =T [F PSSO PPRURTOPROPRRPPIN
L0.3 TSt SEVEIILY LEVEIS ... ettt ettt h et h et e bt e bt oo bt e e h bt oAbt e 1h et o2 bt oo h et ea bt e b et ea e e bt e eab e e nhe e eaneebeennneenteea
10.4 Photographs of Radio Frequency Electromagnetic Field Immunity Test
11. Electrical Fast Transient/Burst Immunity Test (EFT/BURST) ....cccoiiviiiiiiiee e 33
11.1 Test setup........ccuvvveee
11.2 Test on Power Line
11.3 TeSt ON COMMUIICALION LINES.....c..iiiiiiiieitie ittt a ettt s bt e e a bt e eh e sh et o2 bt e e e bt ea bt ettt ea bt et e e ehe e e naeeeabeebeennneentee e 34
N 0=y (o ot =T [F PP PPRURTOPROPPRPPIN 35
N =Ty STV =T 1Y = =Y RSP RR 36
11.6 Photographs of Electrical Fast Transient/BURST IMMUNILY TS ....ccccuiiiiiiieeiiiieeiiee s siteeeieeeesrieee e stesesnteeessneeeessseaesnaneesnsneeensnns 37
12. SURGE IMMUNITY TEST oottt ittt ettt e ettt s e e e e e e e e et aa e e e e e e eeaatta e eeaeeeastana s eeeeeeesastanaeeeeeeesrennn 38
I R I S I 4 O ] 0 PSPPSR 39
I I S I Y SR PPPRERRIN 39
12.3TEST PROGCEDURE ...ttt ettt e et ettt e e e e sttt e e e e s e bttt e e e e e anseteeeee e e e s ntaeeeeeeesnnsteeeeeeeansntneeeeeesannsnneneeesnnnsnnns 39
12.4 OPERATING CONDITION ....coveviiiiiiieeeeenines .41
12.5 Photographs of SURGE IMMUNITY TEST ...uuiiiciiieiiieeiiieesitiee e sttt e steeessaeeessteeesssaeeesssteesssseaesssseesssseaeansesesansseasssesssnssesessssesessnnes 42
13. CONDUCTED DISTURBANCES INDUCED BY RADIO-FREQUENCY FIELD IMMUNITY TEST (CS)...43
0 R I S I Y SR PPPRRRRIIN 44
13.2 OPERATING CONDITION ...ettttitiiitiitteeesititee e e e e aete et e e et st et eeessantaeeeaeesaasaeeetaeeeaassseeeeesaaasnteeeeeeessnnsteeeeeeeannssaeeeeeesansnseeeeessnnsnnes 44
13.3TEST PROGCEDURE ... ..ottt ettt et e et ettt e e e e sttt e e e e s n sttt e e e e e ansnt e e eee e e e s ntteeeeeeesnnsteeeeeeesnsntneeeeeesannsnneneeeennnsnnes 44
R R o 0 To (oo [ = T o] E o O T I USSR 46
14. Power Frequency Magnetic Field immunity tESES . ... 47
R I S I 4 O ] I PSPPSR 47
B I S ] i ISP PPPRERN 47
14.3 Photographs of Power Frequency Magnetic Field immUNItY TESTS ......c.uiiiiiiieiiic s e e ree e nae e e s e e enneas 49
15. VOLTAGE DIPS AND VOLTAGE INTERRUPTIONS IMMUNITY TESTS ....cooi i 50
ST R I S I 4O ] I SR PUPRRRN
15.2 TEST RECORD OF VOLTAGE DIPS ... tiiiiieie ittt ettt e e e e ettt e e e s e s bt et e e e e snntteeeeeeesnnsbeeeeeeesnnbaeeeeeesanntnneeeeeeeansnne
15.3 TESTING REQUIREMENT AND PROCEDURE
15,4 TEST CONDITIONS. ... otitttet e e eeit ettt e e e et e e e e s ettt teeesenta et eee s s st b et eee e s nseeteeeeeaeansseeeeeeeeasneteeeeeeeannsteeeeeeeansntneeeeeesannsneeeeeesannsnnns
15.5 Photographs of VOLTAGE DIPS AND VOLTAGE INTERRUPTIONS IMMUNITY TESTS ....cciiiie e 52
G N a1 (=T oL = W o Tk o T g A 0= o] 1= 0 1 RS 53
17. List of Measuring EQUIPMENT USEA .......ouiiiiiiiiiciiiiiiee ettt e s e e e e e e s e e e e e e s s s nae e e e e e e e e snnnnneees 54
18. NOtICE fOr ClasS A PrOTUCT ......uiiii ettt e e e s s e e e e e e s s st r e e e e s s s nebaeeeeeaeesannssaaneeeeeeesannnsnnenes 56
19. Declaration of Conformity and the CE MarK ...........couii i 57
Appendix A. Photographs Of EUT ... et e e e e s e e e e e e e s snnanaeeeaeeeennnne Al ~A24
SPORTON International Inc. Page Number S
TEL : 886-2-2696-2468 Issued Date : Nov. 13, 2002

FAX : 886-2-2696-2255



c € CE TEST REPORT

Report No. : C202414

Original Report Issue Date: Nov. 13, 2002

History of this test report

Il No additional attachment.
[] Additional attachment were issued as following record:

Attachment No.

Issue Date

Description

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

Page Number i

: Nov. 13, 2002



c € CE TEST REPORT Report No. : C202414

Certificate No. : C202414

CERTIFICATE OF COMPLIANCE

according to

European Standard EN 55022:1994/A1:1995/A2:1997, EN 55011:1998 Group | Class A,
EN 61000-3-2:2000, EN 61000-3-3:1995 and EN 55024:1998
(IEC 61000-4-2:1995, IEC 61000-4-3:1995, IEC 61000-4-4:1995, IEC 61000-4-5:1995,
IEC 61000-4-6:1996, IEC 61000-4-8:1993, IEC 61000-4-11:1994 ) and
EN 61000-6-2:1999
(IEC 61000-4-2:1995, IEC 61000-4-3:1995, IEC 61000-4-4:1995,
IEC 61000-4-5:1995, IEC 61000-4-6:1996, IEC 61000-4-8:1993,
IEC 61000-4-11:1994 )

Equipment : Industrial CPU Card
Model No. : PCA-6185

Applicant - Advantech Co., Ltd.
No. 1, Alley 20, Lane 26, Rueiguang Road,
Neihu District, Taipei, Taiwan, R.O.C.

IHEREBY cerTIFY THAT :

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 performed
according to European Standard EN 55022:1994/A1:1995/A2:1997 and EN 55011:1998 Group |
Class A, EN 61000-3-2:2000, EN 61000-3-3:1995 and EN 55024:1998 (IEC 61000-4-2:1995,

IEC 61000-4-3:1995, IEC 61000-4-4:1995, IEC 61000-4-5:1995, IEC 61000-4-6:1996,

IEC 61000-4-8:1993, IEC 61000-4-11:1994 ) and EN 61000-6-2:1998 (IEC 61000-4-2:1995,

IEC 61000-4-3:1995, IEC 61000-4-4:1995, IEC 61000-4-5:1995, IEC 61000-4-6:1996,

IEC 61000-4-8:1993, IEC 61000-4-11:1994 ). The test was carried out on Nov. 12, 2002 at SPORTON
International Inc. LAB.

(f T Ao K. o, soo>
K. J. Lin
Manager

SPORTON International Inc.
6F, No. 106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.O.C.

SPORTON International Inc. Page Number c1lofl

TEL : 886-2-2696-2468 Issued Date : Nov. 13, 2002
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1. General Description of Equipment under Test

1.1 Applicant
Advantech Co., Ltd.
No. 1, Alley 20, Lane 26, Rueiguang Road,
Neihu District, Taipei, Taiwan, R.O.C.

1.2 Manufacturer
Advantech Co., Ltd.
T1 XI-ZHI TOWN TAIPEI HSIEN, TWIWAN

1.3 Basic Description of Equipment under Test

Equipment : Industrial CPU Card

Model No. : PCA-6185

Trade Name : Advantech

TP Cable : Non-Shielded, 1m

PS/2 Cable : Shielded, 0.1m

Data Cable . Please see section 2.2 of this test report for details
Power Supply Type : Switching

AC Power Cord : Non-Shielded, 1.75m, 3 pin

14 Feature of EqQuipment under Test
Main Board : PCA-6185G2-00A1
CPU : 2.4GHz
RAM : 512MB
VGA : ATI RAGE XL
SCSI : ADAPTEC 7902 ULTRA 320

SPORTON International Inc. Page Number :20f2
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2. Test Configuration of Equipment under Test

2.1 Test Manner

a. During testing, the interface cables and equipment positions were varied according to European
Standard EN 55022 & EN 55011.

b. The complete test system included SONY Monitor, LOGITECH PS/2 Mouse, MICROSOFT PS/2
Keyboard, LOGITECH USB Mouse, HP Printer, ACEEX Modem, YAKI Headset, BCM LAN Card and
EUT for EMI test.

c. The complete test system included VIEWSONIC Monitor, LOGITECH USB Mouse, DELL PS/2
Keyboard, ACEEX Modem, CANON Printer, LOGITECH USB Mouse, BCM LAN Card and EUT for
EMS test.

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

2.2 Description of Test System

<EMI >
Support Unit 1. -- Monitor (SONY)

FCCID : AKBGDM17SE2T

Model No. : GDM-17SE2T

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP0013

Data Cable : Shielded, 360 degree via metal backshells, 1.15m

Support Unit 2. -- PS/2 Mouse (LOGITECH)

FCCID : DZL211029

Model No. : M-S34

Serial No. : SP0108

Data Cable : Non-Shielded, 1.7m

Support Unit 3. -- PS/2 Keyboard (MICROSOFT)

FCCID - N/A

Model No. : 56TWTA

Serial No. : SP0054

Data Cable : Shielded, 360 degree via metal backshells, 1.95m

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

authorized under a declaration of conformity.

SPORTON International Inc. Page Number : 30f3
TEL : 886-2-2696-2468 Issued Date : Nov. 13, 2002
FAX : 886-2-2696-2255
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Support Unit 4. -- USB Mouse (LOGITECH)

FCCID
Model No.
Serial No.
Data Cable
Remark

Support Unit 5. —Printer (HP)
FCCID
Model No.
Power Supply Type
Power Cord
Serial No.
Data Cable

Support Unit 6. -- Modem (ACEEX)

FCCID

Model No.

Power Supply Type
Power Cord

Serial No.

Data Cable

Support Unit 7. -- Headset (YAKI)

FCCID
Model No.
Serial No.
Data Cable

Support Unit 8. — LAN Card (BCM)

FCCID
Model No.
Serial No.

< EMS >

tN/A

: M-BE58

: SP0108

: Shielded, 1.8m

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

authorized under a declaration of conformity.

: DSI6XU2225

. 2225C

: Linear

: Non-Shielded

: SP0048

: Braided-Shielded, 360 degree via metal backshells, 1.2m

: IFAXDM1414

: DM1414

: Linear

: Non-Shielded

: SP0015

: Shielded, 360 degree via metal backshells, 1.15m

- N/A

: YAKI-82MV

: SP0109

: Non-Shielded, 1.8m

- N/A
: 5704
: SP0O110

Support Unit 1. -- Monitor (VIEWSONIC

FCCID

Model No.

Power Supply Type
Power Cord

Serial No.

Data Cable
Remark

:N/A

: VCDTS21533-3J

: Switching

: Non-Shielded

: SP0013

: Shielded, 1.7m

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

authorized under a declaration of conformity.

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

Page Number : 40f4

Issued Date : Nov. 13, 2002



c € CE TEST REPORT

Report No. : C202414

Support Unit 2. — USB Mouse (LOGITECH)

FCCID
Model No.
Serial No.
Data Cable
Remark

: N/A

: M-BE58

: SPO105

: Shielded, 1.8m

: This support device was tested to comply with FCC standards and
authorized under a declaration of conformity.

Support Unit 3. -PS/2 Keyboard (DELL)

FCCID
Model No.
Serial No.
Data cable

Support Unit 4. -- Modem (ACEEX)
FCCID
Model No.
Power Supply Type
Power Cord
Serial No.
Data Cable

Support Unit 5. —Printer (CANON)
FCCID
Model No.
Power Supply Type
Power Cord
Serial No.
Data Cable

: GYUR92SK

: AT101(DE8M)
: SP5486

: Shielded, 1.9m

: IFAXDM1414

: DM1414

: Linear

: Non-Shielded

: SP0015

: Shielded, 360 degree via metal backshells, 1.15m

:N/A

: BJ-2100SP

: Linear

: Non-Shielded

: SP0048

: Braided-Shielded, 360 degree via metal backshells, 1.2m

Support Unit 6. — USB Mouse (LOGITECH)

FCCID
Model No.
Serial No.
Data Cable
Remark

Support Unit 7. — LAN Card (BCM)
FCCID
Model No.
Serial No.

- N/A

: M-BJ58

: SP0105

: Shielded, 1.8m

: This support device was tested to comply with FCC standards and
authorized under a declaration of conformity.

:N/A
: 5704
: SP0110

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

Page Number : 50f5
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3. Test Software
<EMI >
Two executive programs, EMITEST.EXE & EMCTEST.EXE under WIN 2000, which generate a complete
line of continuously repeating “ H “ pattern were used as the test software.

The programs were executed as follows :

a. Turn on the power of all equipment.

b. The PC reads the test program from the hard disk drive and runs it.

c. The PC sends “ H* messages to the monitor, and the monitor displays “ H “ patterns on the screen.

d. The PC sends “ H “ messages to the printer, then the printer prints them on the paper.

e. The PC sends “ H “ messages to the modem.

f. The PC sends “ H " messages to the internal Hard Disk, and the Hard Disk reads and writes the
message.

g. Repeat the steps from c to f.

<EMS >
An executive programs EMITEST.EXE under WIN 2000, which generates a complete line of continuously
repeating “ H “ pattern was used as the test software.

The programs was executed as follows :

. Turn on the power of all equipment.

. The PC reads the test program from the hard disk drive and runs it.

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

. The PC sends “ H “ messages to the printer, then the printer prints them on the paper.

. The PC sends “ H “ messages to the modem.

The PC sends “ H " messages to the internal Hard Disk, and the Hard Disk reads and writes the
message.

g. Repeat the steps from c to f.

- DO 0O T D

SPORTON International Inc. Page Number : 60f6
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4. General Information of Test

4.1 Test Facility

<EMI >
Test Site Location . No. 3, Lane 238, Kang Lo Street, Nei Hwu District,
Taipei 11424, Taiwan, R.O.C.
TEL : 886-2-2631-4739
FAX : 886-2-2631-9740
Test Site No. : CNO1, ONO2
<EMS >
Test Site Location : No. 52, Hwa Ya 1St Road, Hwa Ya Technology Park,

Kwei-Shan Hsiang, TaoYuan Hsien, Taiwan, R.O.C.
TEL : 886-3-3273456
FAX : 886-3-3180055

4.2 Standard for Methods of Measurement
EMI Test (conduction and radiation) : European Standard EN 55022 Class A,
European Standard EN 55011 Group | Class A

Harmonics Test : European Standard EN 61000-3-2.
Voltage Fluctuations Test : European Standard EN 61000-3-3.
EMS Test : European Standard EN 55024:1998.

(ESD: IEC 61000-4-2, RS: IEC 61000-4-3, EFT: IEC 61000-4-4, SURGE: IEC 61000-4-5,

CS: IEC 61000-4-6, Power Frequency Magnetic Field: IEC 61000-4-8, DIPS: IEC 61000-4-11)
European Standard EN 61000-6-2:1998.

(ESD: IEC 61000-4-2, RS: IEC 61000-4-3, EFT: IEC 61000-4-4, SURGE: IEC 61000-4-5,

CS: IEC 61000-4-6, Power Frequency Magnetic Field: IEC 61000-4-8, DIPS: IEC 61000-4-11)

4.3 Test in Compliance with
EMI Test (conduction and radiation) : European Standard EN 55022 Class A,
European Standard EN 55011 Group | Class A

Harmonics Test : European Standard EN 61000-3-2.
Voltage Fluctuations Test : European Standard EN 61000-3-3.
EMS Test : European Standard EN 55024:1998.

(ESD: IEC 61000-4-2, RS: IEC 61000-4-3, EFT: IEC 61000-4-4, SURGE: IEC 61000-4-5,
CS: IEC 61000-4-6, Power Frequency Magnetic Field: IEC 61000-4-8, DIPS: IEC 61000-4-11)
European Standard EN 61000-6-2:1998.
(ESD: IEC 61000-4-2, RS: IEC 61000-4-3, EFT: IEC 61000-4-4, SURGE: IEC 61000-4-5,
CS: IEC 61000-4-6, Power Frequency Magnetic Field: IEC 61000-4-8, DIPS: IEC 61000-4-11)
4.4 Frequency Range Investigated
a. Conducted emission test: from 150 kHz to 30 MHz
b. Radiated emission test: from 30 MHz to 1,000 MHz
c. Radio frequency electromagnetic field immunity test : 80-1000 MHz.

4.5 Test Distance
The test distance of radiated emission test from antenna to EUT is 10 M.
The test distance of radio frequency electromagnetic field immunity test from antenna to EUT is 3 M.

SPORTON International Inc. Page Number D 7of7
TEL : 886-2-2696-2468 Issued Date : Nov. 13, 2002
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5. Test of Conducted Powerline

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 kHz on the 230V AC
power and return leads of the EUT according to the methods defined in European Standard EN 55011 & EN
55022. The EUT was placed on a nonmetallic stand in a shielded room 0.8 meters above the ground plane
as shown in section 5.3. The interface cables and equipment positioning were varied within limits of

reasonable applications to determine the position producing maximum conducted emissions.

5.1 Description of Major Test Instruments

® Test Receiver (R&S ESH3)
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 KHz
SPORTON International Inc. Page Number : 80f8
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5.2 Test Procedures

a. The EUT was placed on a desk 0.8 meters height from the metal ground plane and 0.4 meter from the
conducting wall of the shielding room and it was kept at least 0.8 meters from any other grounded

conducting surface.

=

Connect EUT to the power mains through a line impedance stabilization network (LISN).

c. Connect Telecommunication port to ISN (Impedance Stabilization Network)
d. All the support units are connect to the other LISN.
e. The LISN provides 50 ohm coupling impedance for the measuring instrument.
f. The CISPR states that a 50 ohm , 50 microhenry LISN should be used.
g. Both sides of AC line were checked for maximum conducted interference.
h. The frequency range from 150 kHz to 30 MHz was searched.
i. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.
SPORTON International Inc. Page Number : 90f9
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5.3 Typical Test Setup Layout of Conducted Powerline

10 cm

/ , ijiilg3 : _f_ji = = /
TT IQ
\ ] [ |

LU L/

-

80 cm to the ground plane

LV .
*—
L.I.S.N. L.I.S.N.
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5.4 Test Result of AC Powerline Conducted Emission
Frequency Range of Test : from 150 kHz to 30 MHz
Temperature : 23°C
Relative Humidity : 57 %

Test Date : Nov. 11, 2002

The Conducted Emission test was passed at minimum margin NEUTRAL 0.185 MHz / 47.30 dBuV.

Frequency| Line Meter Reading Limits Margin
or Q.P AV. QP AV Q.P. AV. Q.PR. AV. QP AV
(MHz) |Neutral|(dBuV) (dBuV) (uV) (uV) |(dBuV) (dBuvV) (uv) (uV) ((dB) (dB)
0.160 L 56.50 33.40 668.34 46.77 | 79.00 66.00 8912.51 1995.26|-22.50 -32.60
0.185 L 56.90 46.40 699.84 208.93| 79.00 66.00 8912.51 1995.26|-22.10 -19.60
0.302 L 35.20 31.90 57.54 39.36| 79.00 66.00 8912.51 1995.26|-43.80 -34.10
0.379 L 43.70 35.80 153.11 61.66 | 79.00 66.00 8912.51 1995.26|-35.30 -30.20
0.567 L 41.40 31.60 117.49 38.02 | 73.00 60.00 4466.84 1000.00|-31.60 -28.40
0.846 L 38.90 35.60 88.10 60.26 | 73.00 60.00 4466.84 1000.00|-34.10 -24.40
0.160 N 55.40 33.60 588.84 47.86 | 79.00 66.00 8912.51 1995.26|-23.60 -32.40
0.185 N 55.90 47.30 623.73 231.74| 79.00 66.00 8912.51 1995.26|-23.10 -18.70
0.302 N 3450 31.00 53.09 35.48 | 79.00 66.00 8912.51 1995.26|-44.50 -35.00
0.378 N 44.40 36.00 165.96 63.10 | 79.00 66.00 8912.51 1995.26|-34.60 -30.00
0.567 N 41.80 32.00 123.03 39.81| 73.00 60.00 4466.84 1000.00|-31.20 -28.00
0.846 N 37.00 3290 70.79 44.16 | 73.00 60.00 4466.84 1000.00|-36.00 -27.10

Cc.w:;ff- &%

Castries Huang

Test Engineer :
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5.5 Photographs of Conducted Powerline Test Configuration
® The photographs show the configuration that generates the maximum emission.

(i [ 2

g | i
FRONT VIEW s
REAR VIEW
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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 55011 & EN 55022. The EUT was placed on a nonmetallic
stand in the open-field site, 0.8 meter above the ground plane, as shown in section 6.3. The interface
cables and equipment positions were varied within limits of reasonable applications to determine the

positions producing maximum radiated emissions.

6.1 Description of Major Test Instruments

o Amplifier (HP 8447D)
RF Gain 25dB
Signal Input 0.1 MHz -1.3 GHz
e Spectrum Analyzer (ADVANTEST R3261C)
Attenuation 10 dB
Start Frequency 30 MHz
Stop Frequency 1000 MHz
Resolution Bandwidth 120 KHz
Signal Input 9 KHz to 2.6 GHz
SPORTON International Inc. Page Number : 13 0f 13
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6.2 Test Procedures

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

b. The EUT was set 10 meters from the interference-receiving antenna which was mounted on the top
of a variable height antenna tower.

c. The table was rotated 360 degrees to determine the position of the highest radiation.

d. The antenna is a half wave dipole and its height is varied between one meter and four meters above
ground to find the maximum value of the field strength both horizontal polarization and vertical
polarization of the antenna are set to make the measurement.

e. For each suspected emission the EUT was arranged to its worst case and then tune the antenna
tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the maximum reading.

f.  Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold
Mode.

g. Ifthe emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing will
be stopped and peak values of EUT will be reported, otherwise, the emissions which do not have 3
dB margin will be repeated one by one using the quasi-peak method and reported.
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6.3 Typical Test Setup Layout of Radiated Emission

FRP Room Antenna

N

Equipment under Test

T ! 10 M

0.8 M

Ground Plane
\ N\

Receiver
TurnTable v
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6.4 Test Result of Radiated Emission

Frequency Range of Test : from 30 MHz to 1000 MHz

Test Distance : 10 M

Temperature : 23°C

Relative Humidity : 64 %

Test Date : Nov. 11, 2002

Emission level (dBuV/m) = 20 log Emission level (uV/m)

Corrected Reading : Antenna Factor + Cable Loss + Reading = Emission

The Radiated Emission test was passed at minimum margin:

VERTICAL 597.600 MHz / 42.39 dBuV/m Antenna Height 1 Meter , Turntable Degree 240 °.

Frequency Antenna  Cable Reading Limits Emission Level Margin
Polarity  Factor Loss

(MHz) (@B/m)  (dB) (dBuV) (dBuV/m) (uV/m) (dBuV/m) (uV/m) (dB)
48.500 Vv 9.47 1.04 2330 4000 100 33.81 49.03 -6.19
597.600 Y 19.26 413  19.00 47.00 224 4239 131.67 -4.61
709.600 Vv 20.40 459  14.82 47.00 224 39.81 97.84 -7.19
862.400 Vv 21.33 477 1359 47.00 224 3969 9649 -7.31
48.300 H 9.47 1.04 21.70 4000 100 3221 40.78 -7.79
200.100 H 8.99 215 2350 40.00 100 3464 5395 -536

&w:_;t" &%

Castries Huang

Test Engineer :
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6.5 Photographs of Radiated Emission Test Configuration
® The photographs show the configuration that generates the maximum emission.

FRONT VIEW
REAR VIEW
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7. Harmonics Test

7.1 Standard
e Standard :  EN61000-3-2:2000

7.2 Test Procedure
The measured values of the harmonics components of the input current, including line current and neutral
current, shall be compared with the limits given in Clause 7 of EN 61000-3-2.

7.3 Test Equipment Settings
e Line Voltage : 230 V
e Line Frequency : 50 Hz
e DeviceClass: A
e Current Measurement Range : High
e Measurement Delay : 10.0 seconds
e  Test Duration : 2.00 minutes
e Class determination Pre-test Duration : 10.00 seconds

7.4 Test Setup

TABLE SIZE: 160 X80WXB0Hcm

>50cm - s
// i\ TO CONTROLLER

/ | )
GENERATOR
POWER -
‘_',.-’ 1
/ i
GRP WO0OD TABLE EUT PFOWER Harmonics
T Detector
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7.5 Current Harmonics Test
7.5.1 Test Data Of Current Harmonics
e FINAL TEST RESULT : PASS

e  Temperature . 24°C

e Relative Humidity : 54%RH

e Test Date : Nov. 12, 2002
Urms = 228.50 Freq = 49.984 Range: 5 A
Irms = ©.977a Ipk = 3.9480 cf = 4.043
P = 105.9W Pap = 223.2UA pf = 0.475

THDiI = 87.9 % THDw = B.18 % Class A
Test - Time : 2min ( 188 %)
Test completed, Result: PASSED

Order  Freq. Iavg Tavg%L Imax Imax3L Limit
E;Z] [A] [%] [R] [%] [a]

1 8.4327 8.4834
2 188 0.0080 0.060680 0.0870 0.6499 1.06880
3 158 8.4138 17.992 0.4614 28.862 2.30880
L] 288 0.0008 0.80080 0.0070 1.6323 0.43080
5 258 9.3833 33.623 0.4%260 37.371 1.1480
6 3es 0.60A0 0.0008 0.6670 2.3397 0.38688
7 358 B8.3387 43.993 0.3754 48.749 0.7700
8 408 0.00080 O0.0000 0.0867 2.9191 06.2380
9 458 8.2847 71.182 98.3159 78.964 0.4880
18 508 0.0060 0.0000 0.0064 3.4830 0.1840
11 558 0.2283 692.173 98.2545 77.126 0.3300
12 600 6.0000 0.08000 0.0858 3.7815 0.1533
13 650 8.1758 83.705 0.1929 91.843 0.21080
14 7008 8.0008 0.0600 0.0049 3.7152 0.1314
15 758 8.1233 82.194 0.1352 98.129 0.1588
16 8oe 6.0008 0.0006 0.8840 3.4498 06.1158
17 858 0.8787 59.489 0.8873 65.945 0.1324
18 208 0.0060 0.0000 0.8034% 3.2848 0.1822
19 950 0.0464 39.171 0.68552 46.644 0.1184
28 1808 0.0000 0.0000 0.0027 2.9854 0.0928
21 1858 6.836> 28.483 0.0368 33.610 0.1871
22 1108 0.68000 0.0000 0.0024 2.9191 0.0836
23 1158 0.06311 31.820 0.06483 41.178 0.0978
24 1288 0.0000 0.0000 0.08821 2.7864 0.0767
25 1258 09.8342 37.977 0.0421 46.794 0.0908
26 13680 0.0000 0.8000 0.0621 3.0186 0.6798
27 1358 0.8366 43.945 0.0394% 47.241 0.6833
28 1400 0.00808 0.8088 0.8021 3.2568 0.0657
29 1450 9.8317 46.9087 08.8333 42.874 0.08776
308 1548 0.8000 0.0000 0.0818 2.9854 0.0613
31 1558 8.8232 31.955 06.8253 34.899 0.0726
32 1688 0.00080 0.60880 B.0015 2.6537 0.0575
33 1658 0.0143 21.837 0.0201 29.541 0.0682
34 1780 0.0000 0.8008 0.6815 2.8196 B8.68541
35 1758 8.0882 12.817 0.0140 21.837 0.08643
36 1800 0.0000 0.0000 ©8.0612 2.3883 @.06511
37 1858 0.8889 14.553 8.6125 28.576 0.0688
38 1988 0.0000 06.0000 0.0012 2.5210 0.048%
39 1958 8.8116 26.181 0.8137 23.804 0.8577
48 20088 0.00080 0.0608 0.8012 2.6537 0.0460
b= ){
Gl
o~

Test Engineer : J

Tiffany Wu

SPORTON International Inc. Page Number : 19 0f 19
TEL : 886-2-2696-2468 Issued Date : Now. 13, 2002

FAX : 886-2-2696-2255



c € CE TEST REPORT Report No. : C202414

8. Voltage Fluctuations Test

8.1

8.2

Standard

e Standard : EN 61000-3-3:1995

Test Procedure

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

The total impedance of the test circuit, excluding the appliance under test, but including the internal
impedance of the supply source, shall be equal to the reference impedance. The stability and tolerance of
the reference impedance shall be adequate to ensure that the overall accuracy of +8% is achieved during
the whole assessment procedure.

8.3 Test Equipment Settings

e Line Voltage : 230 V

e Line Frequency : 50 Hz

e Measurement Delay : 10.0 seconds

e  PstIntegration Time : 10 minutes

e  PstiIntegration Periods : 1

e  Test Duration : 00:10:00 minutes
8.4 Test Setup

TABLE SIZE:160L<80WX80Hcm
>50cm - s 4
// i\ TO CONTROLLER
/ = . | -
- GENERATOR
POWER -_
‘_',.-’ 1
/ i
GRP || |WOOD TABLE EUT POWER Harmonics
T Detector
—'=j_f‘f
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8.5 Test Result Of Voltage Fluctuation And Flicker Test
8.5.1 Test Data Of Voltage Fluctuation And Flicker

e FINALTEST RESULT : PASS

e Temperature . 24°C

e Relative Humidity : 54%RH

e Test Date : Nov. 12, 2002
urms = 2285V  Freq= 50.000 Range: 5A
Irms = 0.725A  Ipk = 2.842A cf = 3.919
P = 76.69W Pap = 165.7VA pf = 0.463

Test - Time : 1 x 10min = 10min  ( 100 %)
LIN (Line Impedance Network) : Soft LIN 0.24 Ohm +j 0.15 Ohm N: 0.16 Ohm +j 0.10 Ohm
Limits : Plt : 0.65 Pst : 1.00

dmax : 400% dc : 3.00%
dtLim: 3.00 % dt>Lim: 200ms

ﬁ /Ha j

Test Engineer : =
Tiffany Wu
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8.6 Photographs Of Harmonics Test, Voltage Fluctuation And Flicker Test

FRONT VIEW
240 VLI Y A
02414
| SPORTON
REAR VIEW
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9. Electrostatic Discharge Immunity Test (ESD)

FINAL TEST RESULT

Pass Performance Criteria

Required performance criteria:

Basic Standard
Product Standard
Level

Tested voltage
Temperature
Relative Humidity

Test Date
Observation

9.1 Test setup

TABLE SIZE
160LX80W>80H cm

PASS
B

B

IEC 61000-4-2:1995

EN 55024:1998 & EN 61000-6-2:1999

3 for air discharge,

2 for contact discharge

+2 / £4 | +8 KV for air discharge,

+2 / +4 KV for contact discharge

23°C

54 %

Nov. 12, 2002

During the test at contact discharge +-4KV, the operation of USB was
interfered. After the test, the equipment continued to operate as
intended without operator intervention.

H0X50cm ESD GENERATOR

v A70K. ohm

»

- RESISTER

[ |

—

cP
/'/‘E_lj..l—?—l"_l,{]:?

v

Dcm

GROUND YIRE

GRP 240x80cm

e

The test 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 is that of type tests performed in laboratories and the only accepted method of
demonstrating conformance with this standard. The EUT was arranged as closely as possible to

arrangement in final installed conditions.

SPORTON International Inc.
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9.2 Test Setup for Tests Performed in Laboratory
A ground reference plane was provided on the floor of the test site. It was a metallic sheet (copper or
aluminum) of 0.25 mm, minimum thickness; other metallic may be used but they shall have at least 0.65
mm thickness. In the SPORTON EMC LAB., we provided 1 mm thickness aluminum ground reference
plane or 1 mm thickness stainless steel ground reference plane. The minimum size of the ground
reference plane is 1 m x 1 m, the exact size depending on the dimensions of the EUT. It was connected to
the protective grounding system.

The EUT was arranged and connected according to its functional requirements. A distance of 1m minimum
was provided between the EUT and the wall of the lab. and any other metallic structure. In cases where
this length exceeds the length necessary to apply the discharges to the selected points, the excess length
shall, where possible, be placed non-inductively off the ground reference plane and shall not come closer
than 0.2m to other conductive parts in the test setup.

Where the EUT is installed on a metal table, the table was connected to the reference plane via a cable
with a 470k ohm resister located at each end, to prevent a build-up of charge. The test setup was consist
a wooden table, 0.8m high, standing on the ground reference plane. AHCP, 1.6 m x 0.8 m, was placed on
the table. The EUT and cables was isolated from the HCP by an insulating support 0.5 mm thick. The VCP
size, 0.5 mx 0.5 m.
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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: 15C to 35C;
- relative humidity : 309 to 609%;
- atmospheric pressure : 68 KPa (680 mbar) to 106 KPa (1060 mbar).
b. Test programs and software shall be chosen so as to exercise all normal modes of operation of the
EUT. The use of special exercising software is encouraged, but permitted only where it can be
shown that the EUT is being comprehensively exercised.
c. The test voltage shall be increased from the minimum to the selected test severity level, in order to
determine any threshold of failure. The final severity level should not exceed the product specification

value in order to avoid damage to the equipment.

d. The test shall be performed with both air discharge and contact discharge. On preselected points at
least 10 single discharges (in the most sensitive polarity) shall be applied on air discharge. On
preselected points at least 25 single discharges (in the most sensitive polarity) shall be applied on
contact discharge.

e. For the time interval between successive single discharges an initial value of one second is
recommended. Longer intervals may be necessary to determine whether a system failure has
occurred.

f. In the case of contact discharges, the tip of the discharge electrode shall touch the EUT before the

discharge switch is operated.
g. In the case of painted surface covering a conducting substrate, the following procedure shall be
adopted :

- If the coating is not declared to be an insulating coating by the equipment manufacturer, then the
pointed tip of the generator shall penetrate the coating so as to make contact with the conducting
substrate.

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

- The contact discharge test shall not be applied to such surfaces.

h. In the case of air discharges, the round discharge tip of the discharge electrode shall be approached as
fast as possible (without causing mechanical damage) to touch the EUT . After each discharge, the
ESD generator (discharge electrode) shall be removed from the EUT. The generator is then retriggered
for a new single discharge. This procedure shall be repeated until the discharges are completed. In the

case of an air discharge test, the discharge switch, which is used for contact discharge, shall be closed.
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9.4 Test Severity Levels

9.4.1 Contact Discharge

Level Test Voltage (KV) of Contact discharge
1 2
2 +4
3 16
4 +8
X Specified

Remark : “X" is an open level.

9.4.2 Air Discharge

Level Test Voltage (KV) of Air Discharge
1 +2
2 14
3 18
4 +15
X Specified

Remark : “X" is an open level.
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9.5 Test Points
9.5.1 Test Result of Air Discharge

Test Point Voltage Tested No.
AC SOCKET +2 /4 [ 8 KV BY 10
RESET Switch +2 /4] +8 KV BY 10
SPORTON International Inc. Page Number 1 27 of 27
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9.5.2 Test Result of Contact Discharge

Polarity Voltage Tested No.
Horizontal(At Front) +2 [ 4 KV BY 25
Horizontal (At Left) +2 [ 4 KV BY 25
Horizontal (At Right) +2 /4 KV BY 25
Horizontal (At Rear) +2 [ +4 KV BY 25

CASE +2 [ +4 KV BY 25

SCREW +2 [ +4 KV BY 25

Bracket +2 [/ ¥4 KV BY 25

VGA Port +2 [ 4 KV BY 25
Printer Port +2 [ #4 KV BY 25
COM1 Port +2 [ +4 KV BY 25
COM2 Port +2 /4 KV BY 25

PS/2 Port +2 /4 KV BY 25

/C ’Ha w~]

Test Engineer : <,
Tiffany Wu
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9.6 Photographs of Electrostatic Discharge Immunity Test

FRONT VIEW
REAR VIEW
"'""’”""”NU””U’f.’f,;
024]1 4]
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10. Radio Frequency Electromagnetic Field Immunity Test (RS)

FINAL TEST RESULT
Pass Performance Criteria
Required performance criteria:
Basic Standard

Product Standard

Level

Frequency Range

Field Strength
Temperature

Relative Humidity

Test Date

Observation

FINAL TEST RESULT

Pass Performance Criteria
Required performance criteria:
Basic Standard

Product Standard

PASS

A

A

IEC 61000-4-3:1995
EN 55024:1998

2

80-1000 MHz

3 V/m (Modulated 80% AM)
24 °C

54 %

Nov. 12, 2002
Normal

PASS

A

A

IEC 61000-4-3:1995
EN 61000-6-2:1999

Level 3
Frequency Range 80-1000 MHz
Field Strength 10 V/m (Modulated 80% AM)
Temperature 24 °C
Relative Humidity 54 %
Test Date Nov. 12, 2002
Observation Normal
10.1 Test setup
/‘\ CONTROLL 7m
5m ROOM
| 1l
H
| E%J SEMICHOIC I IT am
3.7m | AMPLIFIER |
[EUT] ANTENNA]
k—33.7m __ WOOD TABLE| 1o vt FERRUTE TILE

NOTE : The SPORTON 7m x 4m x 4m semichoic chamber is compliance with the sixteen points

uniform field requirement as stated in IEC 1000-4-3 Section 6.2.
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The procedure defined in this part requires the generation of electromagnetic fields within which the test
sample is placed and its operation observed. To generate fields that are useful for simulation of actual
(field) conditions may require significant antenna drive power and the resultant high field strength levels.
To comply with local regulations and to prevent biological hazards to the testing personnel, it is
recommended that these tests be carried out in a shielded enclosure or semichoic chamber.

10.2 Test Procedure

a.

The equipment to be tested is placed in the center of the enclosure on a wooden table. The equipment
is then connected to power and signal leads according to pertinent installation instructions.

. The antenna which is enabling the complete frequency range of 80-1000 MHz is placed 3m away from

the equipment. The required field strength is determined by placing the field strength meter(s) on top of
or directly alongside the equipment under test and monitoring the field strength meter via a remote field
strength indicator outside the enclosure 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 biconical antenna necessitates testing each position twice,
once with the antenna positioned vertically and again with the antenna positioned horizontally. The
circular polarization of the field from the log-spiral antenna makes a change of position of the antenna
unnecessary.

. At each of the above conditions, the frequency range is swept 80-1000 MHz, pausing to adjust the R.F.

signal level or to switch oscillators and antenna. The rate of sweep is in the order of 1.5*10-3 decades/s.
The sensitive frequencies or frequencies of dominant interest may be discretely analyzed.

10.3 Test Severity Levels

Frequency Band : 80-1000 MHz

Level Test field strength (V/m)
1 1
2 3
3 10
X Specified

Remark : “X” is an open class.

G T lawr]
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10.4 Photographs of Radio Frequency Electromagnetic Field Immunity Test
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11. Electrical Fast Transient/Burst Immunity Test (EFT/BURST)

FINAL TEST RESULT PASS
Pass Performance Criteria A
Required performance criteria: B

Basic Standard
Product Standard

IEC 61000-4-4:1995
EN 55024:1998

Level 2

Tested voltage +0.5/£1.0 KV
Temperature 23°C

Relative Humidity 53%

Test Date Nov. 12, 2002
Observation Normal
FINAL TEST RESULT PASS

Pass Performance Criteria B

Required performance criteria: B

Basic Standard
Product Standard

IEC 61000-4-4:1995
EN 61000-6-2:1999

Level 3

Tested voltage +0.5/£1.0/+2.0 KV

Temperature 23°C

Relative Humidity 53%

Test Date Nov. 12, 2002

Observation During the test at contact discharge +-4KV, the operation of USB was

interfered. After the test, the equipment continued to operate as
intended without operator intervention.

: 330f33
: Nov. 13, 2002
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11.1 Test setup

TABLE SIZE:160L280WX80Hocm

TO EFT CONTROLLER

EFT GENERATOR

GRP WDDJJ TABLE
ENERATOR

The EUT was placed on a ground reference plane and was insulated from it by an insulating support

about 0.1m thick. If the EUT is table-top equipment, it was located approximately 0.8m above the GRP..

The GRP. was a metallic sheet (copper or aluminum) of 0.25 mm ,minimum thickness; other metallic may

be used but they shall have at least 0.65 mm thickness. It shall project beyond the EUT by at least 0.1m

on all sides and connected to the protective earth. In the SPORTON EMC LAB. we provided 1 mm

thickness aluminum ground reference plane or 1 mm thickness stainless steel ground reference plane.

The minimum size of the ground reference plane is 1 m x 1 m, the exact size depending on the

dimensions of the EUT. It was connected to the protective grounding system. The EUT was arranged

and connected according to its functional requirements. The minimum distance between the EUT and

other conductive structures, except the GRP. beneath the EUT, was more than 0.5 m. Using the coupling

clamp, the minimum distance between the coupling plates and all other conductive structures, except the

GRP. beneath the EUT, was more than 0.5 m. The length of the signal and power lines between the

coupling device and the EUT was 1m or less.

11.2 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 not
exceed 1 m.

b. The EFT/B-generator provides the ability to apply the test voltage in a non-symmetrical condition to the
power supply input terminals of the EUT.

11.3 Test on Communication Lines

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 provides the ability of coupling the fast transient/bursts to the cable under test.

SPORTON International Inc. Page Number : 34 0f34
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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 carrying out shall comply with the following requirements:

- ambient temperature: 15C to 35C;

- relative humidity : 459 to 759;

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

. In order to minimize the effect of environmental parameters on test results, the electromagnetic

environment of the laboratory shall not influence the test results.

. The variety and diversity 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 operating conditions and the functional

specification of the equipment under test, according to the following performance criteria :

- Normal performance within the specification limits.

- Temporary degradation or loss of function or performance which is self-recoverable.

- Temporary degradation or loss of function or performance which requires operator intervention or

system reset.
- Degradation or loss of function which is not recoverable due to damage of equipment (components).

SPORTON International Inc. Page Number : 350f35
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11.5 Test Severity Levels
The following test severity levels are recommended for the fast transient/burst test :

Open circuit output test voltage + 10%
Level On Power Supply On I/O signal, data and control line
1 0.5 KV 0.25 KV
2 1.0 KV 0.50 KV
3 2.0 KV 1.00 KV
4 4.0 KV 2.00 KV
X Specified Specified

Remark : “ X " is an open level. The level is subject to negotiation between the user and the manufacturer
or is specified by the manufacturer.

/C fﬁa wr]
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11.6 Photographs of Electrical Fast Transient/BURST Immunity Test
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12. SURGE IMMUNITY TEST

e FINAL TEST RESULT

e Pass performance Criteria

e Required performance criteria:

e Basic Standard

e  Product Standard

e Input Voltage, Frequency
e  Surge wave form (Tr/Th)
e Level

e Test Voltage

e  Temperature

e Relative Humidity

e Test Date

e Observation

e FINAL TEST RESULT

e Pass performance Criteria

e Required performance criteria:

e Basic Standard

e  Product Standard

e Input Voltage, Frequency
e  Surge wave form (Tr/Th)
e Level

e Test Voltage

e  Temperature

e Relative Humidity

e Test Date

e Observation

PASS

A

B

IEC 61000-4-5 (1995)

EN 55024:1998

230Vac, 50Hz

1, 2/50 (8/20) us

on Input AC Power Port -- 3
on Input AC Power Port -- +1.0/2.0 KV
24°C

53 %

Nov. 12, 2002

Normal

PASS

A

B

IEC 61000-4-5 (1995)

EN 61000-6-2:1999
230Vac, 50Hz

1, 2/50 (8/20) us

on Input AC Power Port -- 3
on Input AC Power Port -- +1.0/2.0 KV
23°C

54 %

Nov. 12, 2002

Normal

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

Page Number
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12.1 TEST RECORD

Phase Angle

Test
Voltage ( KV ) | Test Location | Polarity 0° 90° 180° | 270° Result
1KV L-N + A A A A PASS

— A A A A PASS

2 KV L-PE + A A A A PASS

— A A A A PASS

N - PE + A A A A PASS

— A A A A PASS

# Remark : PE = DC output GND
12.2 TEST LEVEL

Level Open-circuit test voltage, + 1093, KV
1 0.5
2 1.0
3 2.0
4 4.0
X Specified
NOTE - x is an open class.
This level can be specified in the product specification.

12.3 TEST PROCEDURE
a. Climatic conditions
The climatic conditions shall comply with the following requirements :
-- ambient temperature : 15 C t0o 35 C
--  relative humidity : 10 % to 75 %
--  atmospheric pressure : 86 kPa to 106 kPa ( 860 mbar to 1060 mbar )

b. Electromagnetic conditions
The electromagnetic environment of the laboratory shall not influence the test results.

c. The test shall be performed according the test plan that shall specify the test set-up with
--  generator and other equipment utilized;

SPORTON International Inc. Page Number : 39 of 39
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--  testlevel ( voltage/current);
--  generator source impedance;
-- internal or external generator trigger;
-- number of tests : at least five positive and five negative at the selected points;
-~ repetition rate : maximum 1/min.
--  inputs and outputs to be tested;
--  representative operating conditions of the EUT;
--  sequence of application of the surge to the circuit;
--  phase angle in the case of a.c. power supply;
-- actual installation conditions, for example :
AC : neutral earthed,
DC: (+)or(-) earthed to simulated the actual earthing conditions.

d. If not otherwise specified the surges have to be applied synchronized to the voltage phase at the
zero-crossing and the peak value of the a.c. voltage wave ( positive and negative ).

e. The surges have to be applied line to line and line(s) and earth. When testing line to earth, the test
voltage has to be applied successively between 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. Therefore the test voltage has to be increased by steps up to the test level specified in
the product standard or test plan.

g. All lower levels including the selected test level shall be satisfied. For testing the secondary
protection, the output voltage of the generator shall be increased up to the worstcase voltage
breakdown level ( let-through level ) of the primary protection.

h. If the actual operating signal sources are not available, the may be simulated. Under no
circumstances may the test level exceed the product specification. The test shall be carried out
according the a test plan.

i. To find all critical points of the duty cycle of the equipment, a sufficient number of positive and
negative test pulses shall be applied. For acceptance test a previously unstressed equipment shall
be used to the protection devices shall be replaced.
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12.4 OPERATING CONDITION

Full system
G 1T
Test Engineer : -,
Tiffany Wu
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12.5 Photographs of SURGE IMMUNITY TEST
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13.CONDUCTED DISTURBANCES
FIELD IMMUNITY TEST (CS)

Report No. : C202414

BY RADIO-FREQUENCY

INDUCED

e FINAL TEST RESULT PASS
e Pass performance Criteria A
e Required performance criteria: A

e Basic Standard

e  Product Standard

e Input Voltage, Frequency
o Level

e Test Voltage

e Frequency Range

e Dwell time

e Frequency step size

e  Coupling mode

e Test Port

IEC 61000-4-6 (1996)

EN 55024 :1998

AC 230V, 50Hz

2

3 VIrms ( Modulated, 1KHz, 80%, AM )
0.15 MHz to 80 MHz

2.9 seconds

1%

CDN-M3 for AC power

on AC Power

e Temperature 24° C

e Relative Humidity 54 %

e Test Date Nov. 12, 2002
e FINAL TEST RESULT PASS

e Pass performance Criteria A

e Required performance criteria: A

e Basic Standard

e  Product Standard

e Input Voltage, Frequency
o Level

e Test Voltage

e Frequency Range

e Dwell time

e  Frequency step size

e  Coupling mode

e Test Port

IEC 61000-4-6 (1996)

EN 61000-6-2:1999

AC 230V, 50Hz

3

10 V/rms ( Modulated, 1KHz, 80%, AM )
0.15 MHz to 80 MHz

2.9 seconds

1%

CDN-M3 for AC power

on AC Power

e  Temperature 24° C
e Relative Humidity 54 %
e Test Date Nov. 12, 2002

SPORTON International Inc.
TEL : 886-2-2696-2468
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13.1 TEST LEVEL

Level Voltage Level ( EMF),
1 1v
2 3V
3 0V
X Specified
NOTE - x is an open class.
This level can be specified in the product specification.

13.2 OPERATING CONDITION
Full system
13.3 TEST PROCEDURE

a.

The EUT shall be operated within its intended climatic conditions. The temperature and relative
humidity should be recorded.

This test method test can be performed without using a sell shielded enclosure. This is because
the disturbance levels applied and the geometry 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 shielded enclosure has to be used.

The test shall be performed with the test generator connected to each of the coupling and
decoupling devices in turn while the other non-excited RF-input ports of the coupling devices are
terminated by a 50 ohm load resistor.

Filters shall be used to prevent ( higher order or sub- ) harmonics form disturbing the EUT. A
High-Pass Filter. 100KHz, ( HPF ) may be required with the test generator. The band stop
characteristics of the Low-Pass Filters ( LPF ) shall be sufficient to suppress the harmonics down to
the immunity level required within that band. These filters shall be inserted with the test generator
before setting the test level.

The frequency range is swept from 150 KHz to 230 MHz, using the signal levels established during
the setting process, and with the disturbance signal 80% amplitude modulated with a 1KHz sinewave,
pausing to adjust the RF-signal level or to switch coupling devices as necessary. The rate of sweep
shall no exceed 1.5 x 10° decades/s. Where the frequency is swept 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 shall not be less than the time necessary for the EUT to be
exercised, and able to respond. Sensitive frequencies e.g. clock frequency(ies) and harmonics or
frequencies of dominant interest shall be analyzed separately.

An alternative test procedure may be adopted, wherein the frequency range is swept incrementally,
with a step size not exceeding 4% of the start ad thereafter 4% of the preceding frequency value.
The test level should be at least twice the value of the specified test level.

In cases of dispute, the test procedure using a step size not exceeding 1% of the start and thereafter
1% of preceding frequency value shall take precedence.

Attempts should be made to fully exercise the EUT during testing, and to fully interrogate all exercise

SPORTON International Inc. Page Number : 44 0f 44
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modes selected for susceptibility.
j-  The use of special exercising programs is recommended.
k. Testing shall be performed according to a Test Plan, which shall be included in the test report.
[. It may be necessary to carry out some investigatory testing in order to establish some aspects of the

test plan.
G 1 Taw]
1~
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13.4 Photographs of CS TEST
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14. Power Frequency Magnetic Field immunity tests

° FINAL TEST RESULT . PASS
e  Pass performance Criteria : A
e Required performance criteria: A
e Basic Standard : |IEC 61000-4-8 (1993)
e  Product Standard . EN 55024 :1998 & EN 61000-6-2:1999
e Input Voltage, Frequency : AC 230V, 50Hz
e  Temperature : 24°C
e  Relative Humidity 53 %
e Test Date Nov. 12, 2002
e  Observation Normal
14.1 TEST RECORD
EN 55024 :1998
Power Frequency Testing Cail Results Remark
Magnetic Field duration Orientation
50Hz, 1A/m 1.0 Min X-axis Pass Normal
50Hz, 1A/m 1.0 Min Y-axis Pass Normal
50Hz, 1A/m 1.0 Min Z-axis Pass Normal
EN 61000-6-2:1999
Power Frequency Testing Coil Results Remark
Magnetic Field duration Orientation
50/60Hz, 30A/m 1.0 Min X-axis Pass Normal
50/60Hz, 30A/m 1.0 Min Y-axis Pass Normal
50/60Hz, 30A/m 1.0 Min Z-axis Pass Normal
14.2 TEST SETUP
,5$;:i—1-:':
= =
e
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GRP: Ground plane ClL: Power supply circuit

A: Safety earth C2: Signal circuit

S: Insulating support L Communication line

EUT:  Equipment under test B To power supply source
Lc: Induction coil D: To signal source, simulator
E: Earth terminal G To the test generator

/C /ﬁa wr]
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14.3 Photographs of Power Frequency Magnetic Field immunity tests
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15. VOLTAGE DIPS AND VOLTAGE INTERRUPTIONS IMMUNITY TESTS
e FINAL TEST RESULT . PASS
e Pass performance Criteria : C for voltage interruption, A/C for voltage dips

e Required performance criteria: C for voltage interruption, B/C for voltage dips

e Basic Standard : IEC 61000-4-11 ( 1994)

e  Product Standard : EN 55024 :1998 & EN 61000-6-2:1999
e Input Voltage, Frequency : AC 230V, 50Hz

e Temperature : 23°C

e Relative Humidity : 53%

e TestDate : Nov. 12, 2002

e  Observation : Normal

15.1 TEST RECORD
EN 55024 :1998

Voltage Phase Angle % Reduction Periods _
Observation
(V) 0° 180 °
After the interruption, the power
0, ’
230 c ¢ >95% 250 of EUT reset automatically.

EN 61000-6-2:1999

Voltage Phase Angle % Reduction periods
Observation
(V) 0° 180 °
After the interruption, the power
230 C c >95% 250 of EUT was off. The power of
the EUT must be reset by the
operator.
15.2 TEST RECORD OF VOLTAGE DIPS
EN 55024 :1998
Voltage Phase Angle % Reduction periods (s)
(V) 0° 180 ° Observation
230 A A 30 25 Normal
230 A A >95 % 0.5 Normal
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EN 61000-6-2:1999

Voltage Phase Angle % Reduction periods
(V) 0° 180 ° Observation
After the interruption, the power
230 C C 60% 5 of EUT was off. The power of
the EUT must be reset by the
operator.
After the interruption, the power
230 C C 60 % 50 of EUT was off. The power of
the EUT must be reset by the
operator.
230 A A 30% 0.5 Normal
15.3 TESTING REQUIREMENT AND PROCEDURE
The test was based on IEC 61 000-4-11 (1994)
15.4 TEST CONDITIONS
1. Source voltage and frequency : 230V / 50Hz, Single phase.
2. Test of interval : 10 sec.
3. Level and duration : Sequency of 3 dips/interrupts.
4. Voltage rise (and fall) time : 1 05 ps.
5. Test severity :
Voltage dip and Test Duration
Interrupt reduction (%) (ms)
30 500
60 100
100 10
100 80
100 5000
7 A+
(71 f(){au,v f
Test Engineer : <
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SPORTON International Inc. Page Number : 51 o0f51
TEL : 886-2-2696-2468 Issued Date : Nov. 13, 2002

FAX : 886-2-2696-2255



c € CE TEST REPORT Report No. : C202414

15.5 Photographs of VOLTAGE DIPS AND VOLTAGE INTERRUPTIONS IMMUNITY

TESTS
FRONT VIEW
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16. Antenna Factor & Cable Loss

Frequency (MHz) Antenna Factor (dB) Cable Loss (dB)
30 16.1 0.8
35 15.1 0.9
40 13.7 1.0
45 10.7 1.0
50 8.6 1.1
55 7.1 1.1
60 55 1.2
65 5.6 1.2
70 57 1.3
75 6.3 1.3
80 7.0 13
85 8.3 1.4
90 9.5 1.4
95 10.2 1.5

100 10.9 15
110 11.7 1.6
120 125 1.6
130 11.8 1.7
140 11.9 1.8
150 10.6 1.9
160 10.5 1.9
170 9.9 20
180 8.6 20
190 8.8 21
200 9.0 2.2
220 10.3 2.3
240 11.6 2.3
260 12.4 25
280 12.7 25
300 12.9 2.7
320 13.6 2.7
340 14.4 2.8
360 15.2 3.0
380 15.9 3.0
400 16.7 3.2
450 17.4 3.3
500 18.1 3.7
550 18.7 3.8
600 19.3 4.1
650 19.9 4.0
700 20.4 4.6
750 20.2 4.4
800 20.0 4.6
850 211 4.7
900 22.2 5.0
950 213 51
1000 20.5 5.3
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17. List of Measuring Equipment Used

<EMI>
Instrument Manufacturer | Model No. Serial No. Characteristics Calibration Date Remark
) Conduction
LISN Rolf Heine NNB-2/16Z 99041 50uH / 50 ohm Mar. 26, 2002
(CNO01)
Conduction
LISN KYORITSU KNW-407 8-1010-15 50uH / 50 ohm Nov. 28, 2001 (CNo1)
) Conduction
Power Filter CORCOM MR12030 N/A 30A*2 N/A
(CNO01)
Test Receiver R&S ESH3 893495/013 9 KHz - 30 MHz Jul. 31, 2002 Conduction
Spectrum Monitor R&S EZM 894987/011 9KHz — 1.3GHz Jul. 31, 2002 Conduction
Radiation
Spectrum Analyzer Advantest R3261C 71720471 9KHz - 2.6GHz Jan. 22, 2002 (ONO2)
. Radiation
Amplifier HP 8447D 2944A06292 | 0.1MHz -1.3GHz Mar. 02, 2002
(ON02)
. Radiation
Bilog Antenna CHASE CBL6122B 2631 30MHz - 2GHz Jun. 26, 2002 (ON02)
; HZ12 83924403 Radiation
Half-wave dipole R&S 30MHz - 1GHz | Sep. 23, 2002
antenna HZ13 83924503 (ONO02)
Radiation
Turn Table EMCO 2080 9508-1805 0 0360 degree N/A
(ONO02)
Radiation
Antenna Mast EMCO 2075 9804-2151 Im-4m N/A
(ON02)
%k Calibration Interval of instruments listed above is one year.
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<EMS>
Instrument Manufacturer Model No. Characteristics | Calibration Date Remark
ESD Simulator KEYTEK MZ-15/EC 0 KV - 15KV Apr. 25, 2002 ESD
Mini Zap KEYTEK TPC-2 0 KV - 15KV Apr. 25, 2002 ESD
Amplifier AR 100W 1000M3 | 80 MHz - 1 GHz N/A RS
Isotropic Field Probe AR CP3000A 10KHz -1 GHz | Jun. 17,2002 RS
IEEE-488 Interface AR CP3000 N/A N/A RS
) HP-IB
System Interface EMC Automation 200 N/A RS
INTERFACE
Power Meter EMC Automation 438A 100 KHz -4.2 GHz N/A RS
Video Camera )
EMC Automation VCC-01 N/A N/A RS
controller
Signal Generator HP 8648A 100 KHz - 1 GHz | Sep. 08, 2002 RS
Antenna CHASE CBL6121A 26 MHz - 1 GHz | Jun. 10, 2002 RS
Amplifier AR 75W 75A220 | 25MHz - 300MHz | Jun. 12, 2002 RS
EMC PARTNER AG TRANSIENT
EFT Generator . Up to 4 KV Feb. 03, 2002 EFT
Switzerland 2000
Harmonic/Flicker Harmonics 4000VA Harmonics,
EMC PARTNER Mar. 29, 2002 .
Test System -1000 16A PEAK Flicker
Combination Wave EMC PARTNER AG TRANSIENT
) Up to 4 KV Feb. 03, 2002 SURGE
Generator Switzerland 2000
Conducted Immunity 100KHz ~
FRANKONIA CIT-10/W Jan. 07, 2002 CS
Test System 266MHz
L EMC PARTNER AG TRANSIENT .
Magnetic field Antenna ) 0.5upto 150A/ m| Feb. 03, 2002 Magnetic
Switzerland 2000
. EMC PARTNER AG TRANSIENT
EMC Immunity Tester . 0 ~260rms, 16A | Feb. 03, 2002 DIP
Switzerland 2000
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18. Notice for Class A Product

This Notice is for class A product only. If the Equipment under Test is a class B product, this
notice should be disregarded.

Class A ITE is a category of all other ITE which satisfies the class A ITE limits but not the class B ITE limits.
Such equipment should not be restricted in its sale but the following warning 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 measures.
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19. Declaration of Conformity and the CE Mark

There are three possible procedures pertaining to the declaration of conformity :

19.1 Conformity 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 Directive,
- 8 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,
- 8 3 (1) no. 2b of the EMC Act.

19.3 Declaration of Conformity 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 EMC Directive,
- 8 3 (1) no. 2b of the EMC Act (radio transmitting installations).

19.4 Specimen For The CE Marking Of Electrical / Electronical Equipment

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