Olicom / 18-06-98 FCC ID: HST170
Exhibit B Test Report, Measurements of RFI

The following pages show the test setup and the test results for Olicom RF6161 and
RF6162.
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3. GENERAL TEST CONDITIONS

3.1 Test set-up

Semi anechoic shielded room

Monitor [
3.13

Printer
3.16

|

Mouse
3.1.5

@@ ...................................................... :

Personal computer I
3.1.2

RF 6161 or
RF6162
3.1.1

‘Keyboard 1
3.14

Monitor I]
3.1.8

Keyboard II
3.1.9

FIG. 1

Personal computer I1
3.1.7

RF 6161 or
RF6162
3.1.1

EUT [ ____ e

UTP cable or
S-UTP cable or
Fiber cable i

Test set-up including test object and peripheral equipment.
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Reg.no. 19

DELTA
Electronics Testing

Venlighedsvey 4
DK-2970 Harsholm
Denmark

Tol (+45)45867727
Fax {+45) 4586 58 98
e defta.dk

Thisreport isissued
under the rules of

. . DANAK (The Danish
Measurements of radio frequency interference from Acavedfiation Schers)

RF6161 and RF 6162 using shielded, unshielded or fiber cables -see overleat
Manufactured by Olicom A/S i report ot
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Date: 1998-06-10 exceptin ful,

without the written
approval of DELTA
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Dates of test
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Manufacturer

Specifications

Test personnel

Results
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Measurements of radio frequency interference from
RF 6161 and RF 6162 using shielded, unshielded or fiber
cables

RF 6161 and RF 6162

DANAK-193902

K220539-1

1998-04-24, 1998-04-30 and 1998-04-31

Olicom A/S
Nybrovej 114
DK-2800 Lyngby
Denmark

Telephone: +4545 27 00 00
Fax: +45452701 01

Ms. Susanne C. Petersen
Olicom A/S

EN 55022 class B

FCC Ruies and Regulations part 15, subpart B class B,
demonstrated by compliance with EN 55022:1994, class B
VCClclass B

CISPR 22 class B

Allan Puggaard
Karsten Kruse Jensen
Jesper Nielsen

The emission from the RF 6161 and RF 6162 was below the
limit of EN 55022 class B, FCC Rules and Regulations part
15, subpart B class B, demonstrated by compliance with EN
55022:1994, class B, VCCI class B, and CISPR 22 class B
when using UTP cable, S-UTP cable or fiber cable.
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Report no.
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Dates of test

Client

Contact person

Manufacturer

Specifications

Test personnel

Results
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Measurements of radio frequency interference from
RF 6161 and RF 6162 using shielded. unshielded or fiber
cables

RF 6161 and RF 6162

DANAK-193902

K220539-1

1998-04-24, 1998-04-30 and 1998-04-31

Olicom A/S
Nybrovej 114
DK-2800 Lyngby
Denmark

Telephone:  +45 4527 00 00
Fax: +454527 01 01

Ms. Susanne C. Petersen
Olicom A/S

EN 55022 class B

FCC Rules and Regulations part 15, subpart B class B,
demonstrated by compliance with EN §5022:1994, class B
VCClIclass B

CISPR 22 class B

Allan Puggaard
Karsten Kruse Jensen
Jesper Nielsen

The emission from the RF 6161 and RF 6162 was below the
limit of EN 55022 class B, FCC Rules and Regulations part
15, subpart B class B, demonstrated by compliance with EN
55022:1994, class B, VCClI class B, and CISPR 22 class B
when using UTP cable, S-UTP cable or fiber cable.
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SUMMARY OF TEST RESULTS
The results of the emission tests can be summarised as follows:
Emission tests EN 55022 FCC VCCI CISPR 22
class B class B* class B class B
Conducted emission, Passed Passed Passed Passed
AC mains
Radiated Passed Passed* Passed Passed
electromagnetic field
Abbreviations Passed The emission was below the limit.
Not done No test was performed.

N/A
Not relevant

Not applicable.

The test was not relevant for the test object.

* The FCC class B was demonstrated by compliance with EN 55022:1994, class B.

The test results relate only to the specimen tested.



TEST SPECIMEN
Category
Manufacturer

Model/Type

Part no.

Serial no.

Supply voltage

Operational mode
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Computer equipment
Olicom A/S

RF 6161 ATM PCI 155 UTP Adapter and
RF 6162 ATM PCI 155 MMF Adapter.

770001670 and
770001680

136098001 and
136100005

115/230 VAC
During the test, the EUT was constantly transmitting and

receiving data through the communication cables, by running
the EMC_PROG.EXE programe. See section 3.1.



3.

31

Test set-up
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FIG. 1

GENERAL TEST CONDITIONS
- Semi anechoic shielded room
: Monitor [
3.1.3
1
Printer
3.1.6 Personal computer |
3.1.2
EUT Lo
Mouse RF 6161 or :
3.1.5 RF6162 {
3.1.1 !
:
| |
:
Keyboard I !
3.14 i
:
1
1
......................................................... :
i
|
E
Monitor II !
3.1.8 |
1
I |
:
Keyboard 11 Pe:rsonal3 clor;lputer 11 i
3.1.9 o UTP cable or !
S-UTP cable or,
R ey | Fiber cable __ !
3.1.1

Test set-up including test object and peripheral equipment.
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31.2

3.1.3

3.1.5
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The complete system used during the tests consisted of the following units:

EUT

Manufacturer
Model/Type

Part no.

Serial no.

Personal computer I

Manufacturer
Model/type
Part no.
Serial no.
FCCID

Monitor [

Manufacturer
Model/type
Part no.
Serial no.
FCCID

Keyboard I

Manufacturer
Model/type
Part no.
Serial no.
FCCID

Mouse

Manufacturer
Model/type
Part no.
Serial no.
FCC 1D

Olicom A/S

RF 6161 ATM PCI 155 UTP Adapter and
RF 6162 ATM PCI 155 MMF Adapter.
770001670 and

770001680

136098001 and

136100003

Gateway
2000

5614165
HWYTHP5133T

Compag
460

32342601T883
BRESM-5514M

Digital

70540913
AQ6-MTN4XZ15

Tulip Computers

0152922
EW4ECM-524041



3.7

3.1.8

Printer

Manufacturer
Model/type
Part no.
Serial no,
FCCID

Personal computer I1

Manufacturer
Model/type
Part no.
Serial no.
FCCID
Adapter card
Serial no.

Serial no.

Monitor II

Manufacturer
Model/type
Part no.
Serial no.
FCCID

Keyboard I1

Manufacturer
Model/type
Part no.
Serial no.
FCCID

Hewlett Packard
Desklet 890C

SG7A8190QY
B94C4602X

Compag
Deskpro 2000
1620 EAS
M5133
8714HVT8A452
RF 6161
136090003

RF 6162
136100003

Olivetti
CDU 1431/ HA24

1693395

Digital

RT102

120611

11451077
AQ6-MTNS56Z15

DANAK-163902
DELTA-K220539-1
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3.1.6

3.1.7

318

3.1.9

Printer

Manufacturer
Model/type
Part no.
Senal no.
FCCID

Personal computer I1

Manufacturer
Model/type
Part no.
Serial no.
FCCID

Adapter card
Serial no.

Adapter card
Sertal no.

Monitor I1

Manufacturer
Model/type
Part no.
Serial no.
FCCID

Kevboard 11

Manufacturer
Model/type
Part no.
Serial no.
FCCID

Hewlett Packard
DeskJet 890C

SG7AB190QY
B94C4602X

Compagqg
Deskpro 2000
1620 EAS
M5133
8714HVTEA452

RF 6161
136090003

RF 6162
136100003

Olivetti
CDU 1431 / HA24

1693395

Digital

RT102

120611

11451077
AQ6-MTNS6Z135

DANAK-193902

DELTA-K220539-1

Page 9 of 15



4.

4.1

TESTS AND RESULTS

Conducted emission, AC mains (EN 55022, class B)

DANAK-193902
DELTA-K220539-1
Page L0 of 15

Requirements

Specification EN 50081-1:1992
Test method EN 55022:1994 (CISPR 22:1993), class B
Frequency range 0.15- 30 MHz
Limit: 0.15-0.50 MHz: 66-56 dBpV
(quasi-peak) (decreasing lin. with the logarithm of freq.)

0.50-5 MHz: 56 dBuV

5-30 MHz; 60 dBuv
Limit: 0.15-0.50 MHz: 56-46 dBpV
{average) {decreasing lin. with the logarithm of freq.)

0.50-5 MHz: 46 dBuVv

5-30 MHz: 50 dBpVv
Supply voltage 230 VAC
Test record sheets and photos Annex 2

Results:
The emission was within the specified limits.
Comments:

None.



4.2 Conducted emission, AC mains (FCC, class B/ EN 55022, class B)
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Requirements

Specification

FCC Rules and Regulations part 15, subpart B class B,
demonstrated by compliance with EN 55022:1994, class B

Test method

CISPR 22:1993

Frequency range 0.15- 30 MHz
Test set-up ANSI C63.4:1992
Limit: 0.15-0.50 MHz: 66-56 dBuV
(quasi-peak) (decreasing lin. with the logarithm of freq.)
0.50-5 MHz; 56 dBpv
5-30 MHz: 60 dBuv
Limuit: 0.15-0.50 MHz: 56-46 dBpV
(average) (decreasing lin. with the logarithm of freq.)
6.50-5 MHz: 46 dBpV
5-30 MHz: 50 dBuV
Supply voltage 115 VAC
Test record sheets and photos Annex 3

Results:

The emission was within the specified limits.

Comments:

None.



4.3

Conducted emission, AC mains (VCCI, class B)

DANAK-193902
DELTA-K220539-1
Page [2 of 15

Requirements

Specification

VCCIL: 1689

Test method

EN 55022:1994 (CISPR 22:1993), class B

Frequency range 0.15-30 MHz
Limit: 0.15-0.50 MHz: 66-56 dBpV
(quasi-peak) 0.50-5 MHz: 56 dBpV
5-30 MHz: 60 dBpVv
Limit: 0.15-0.50 MHz: 56-46 dBpV
(average) (0.50-5 MHz: 46 dBuvV
5-30 MHz: 50 dBpVv
Supply voltage 230 VAC
Test record sheets and photos Annex 4

Results:

The emission was within the specified limits.

Comments:

None.
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4.4 Radiated electromagnetic field {EN 55022, class B)

Requirements
Specification EN 50081-1:1992
Test method EN 55022:1994 (CISPR 22:1993), class B
Measuring distance 10m
Frequency range 30 - 1000 MHz
Limit: 30-230 MHz: 30 dBuV/m
(quasi-peak) 230-1000 MHz: 37 dBuvV/m
Supply voltage 115 VAC
Test record sheets and photos Annex 5

Resulis:

The emission was within the specified limits.

Comments:

None.
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4.5 Radiated electromagnetic field (FCC, class B / EN 55022, class B)
Requirements

Specification FCC Rules and Regulations part 15, subpart B, class B,

demonstrated by compliance with EN 55022:1995, class B
Test method EN 55022:1995 (CISPR 22:1993), class B
Test set-up ANSI(C63.4:1992
Measuring distance 10 m
Frequency range 30- 1000 MHz
Limit: 30-230 MHz: 30 dBuV/m
(quasi-peak) 230-1000 MHz; 37 dBuV/m
Supply voltage 115§ VAC
Test record sheets and photos Annex 6

Results:

The emission was within the specified limits.
Comments:

Measurements in the frequency range of 1000-6250 MHz were carried out using a analyser
system, measuring the peak value of the emission. Preliminary measurements were carried
out at a distance of 0.3 m in order to determine points of worst case emission. Then the
antenna was placed at a distance of 3 m from the E.U.T. and the measurements were
repeated. The antenna factor and cable loss factor were then added to the reading, and the
preamplifier gain was subtracted from the reading:

E (dBuV/m) =U (dBuV) + A (dB) + k (dB) - G (dB)
where

E is the field strength

U is the analyser reading

A is the cable attenuation

k is the antenna factor

G is the preamplifier gain

Since the measurements were carried out manually, the limit line shown on the test record
sheets is not given in dBuV/m, but in analyser reading. The line corresponding to the field
strength limit is reversely calculated using the expression above, and this line is shown on
the test record sheets.



4.6 Radiated electromagnetic field (VCCI, class B)
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Requirements

Specification

VCCI: 1989

Test method

EN 55022:1994 (CISPR 22:1993), class B

Test record sheets and photos

Measuring distance 10m

Frequency range 30 - 1000 MHz

Limit: 30-230 MHz: 30 dBpV/m

{quasi-peak) 230-1000 MHz: 37 dBuV/m

Supply voltage 115 VAC
Annex 7

Results:

The emission was within the specified limits.

Comments:

None.
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(1 page)



LIST OF INSTRUMENTS

ECNO. INSTRUMENT MANUFACTURER
29300 MEASURING RECEIVER ROHDE & SCHWARZ
29301 ARTIFICIAL MAINS NETWORK ROHDE & SCHWARZ
29337 ARTIFICIAL MAINS NETWORK ROHDE & SCHWARZ
29426 QUASI PEAK ADAPTOR HEWLETT-PACKARD
29433 SPECTRUM ANALYZER HEWLETT-PACKARD
29434 RF PRESELECTOR HEWLETT-PACKARD
29570 EMI-SOFTWARE Ver. 1.04 ROHDE & SCHWARZ
29772 AUTOMATIC EMI RECEIVER ROHDE & SCHWARZ
29797 BILOG ANTENNA, 30-1000 MHz CHASE ELECTRICS LTD
29836 BROADBAND u-WAVE AMPLIFIER, MITEQ

100 MHz-10 GHz

DANAK-193902
DELTA-K220539-1

ESH3, 335.8017.52
ESH2-Z5

ESH2-Z5

85650 A

8566 B

85685 A
EZM-K1-837256202
ESVP, 354.3000.52
CBLG111A

AFS5-00101000-30-10P-5
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Test record sheets regarding
conducted emission, AC mains (EN 55022, class B)

(6 pages)



80

70

50

30

90

70

50

30

A_ELEC CS TESTING, E 30 Nov 1999 02: 24: 11
PhrdsrERECIEN e M ak
CISPR PUB. 22 CLASS B CONDUCTED
PROJ NO: K220602. OLICOM A/S
EUT- 616X WITH UTB. CABLE
MODE: NORMAL
LINE: PHASE.  230VAC.  KKJ.
B GP UIMIT
T —
~— ™ AVERAGE LIMIT
(I
/n\
v Vn n A 1 ]
K$J“# Ak aprardarmnin Jginidsi iy
10 3

BRrseron”

FREQUENCY [MHz]
30 Nov 1889 (02:24: 14

E@EE{CdBu TING, EMC QUAST-FEAK

CISPR PUB. 22 CLASS B CONDUCTED
PROJ NO: 220502 OLICOM A(S.
EUT; 616X WITH UTP. CABLE
MODE: NOHMAL .
LINE: PHASE. 230VAC. KKJ.
QP LIMIT
o
AVERAGE LIMIT
s

_'?;“”,_ﬂj /

&

FRAEQUENCY [MHz]



110

80

70

50

30

2hrdarbn CEV

AT el ™ Fea

30 Nov 1998 02 32: 15

FREQUENCY [MHz]

CISPR PUB. 22 CLASS B CONDUCTED
PROJ NO: K220602. OLICOM A/S
EUT: 816X WITH UTP. CABLE
MODE: NORMAL .
LINE: NEUTRAL. 230VAC. KKJ.
T aP LIMIT
o)
T ——
~~—— AVERAGE LIMIT
=
/ }n\
; LIl . \»ﬂné

10

30



, PR LA ELECIRRNCS, JERTING, EI?J%AK 30 Nov 1999 02 11: 20

R PUB. 22 CLASS B CONDUCTED

0 K220602. COM A/S.
616X WITH S—b%P CAB(E
NORMAL ..

NEUTRAL. 230VAC. KKJ.

@P UIMIT

AVERAGE LIMIT

{77/

1 10 30
FREQUENCY [MHz]

. PR IA BREFTRANICS, JRRTING, EMC (30 Nov 1999 02 14: 20

CISPR PUB., 22 CLASS B CONDUCTED

cOb BReenEte st tia e

E?NE NEﬁTHAL 230VAC. KKJ.

GP LIMIT

/

/1]

AVERAGE LIMIT

e |
e ————
U

FREQUENCY [MHz]



90

70

50

30

ERrctron CeVEl el Peak

30 Nov 4998 02: 18:56

CISPA PUB. 22 CLASS B CONBUCTED

PROJ NO; K220602. OLICOM A{S.
EUT: 616X WITH S-UTP CABLE
MODE: NOHMAL .

LINE: PHASE. 230VAC. KKJ.

GP UIMIT

-/ |/

/

AVERAGE LIMIT

| e

/

\____

WWW

1

10 30

FREQUENCY [MHz]




ELTA ELECTRONICS TESTING, EMC 30 Nov 1899 00: 38; 48
110 EMESSION LEVEE% dBuv PEAK
‘ CISPR PUB. 22 CLASS B CONDUCTED
PROJ NO: K220602. OLICOM AES.
EUT: 616X WITH FIBERCABLE.
MODE: NOAMAL .
90 LINE: PHASE . 230VAC. KKJ.
70
T GP UIMIT
s
I~ ™ A\VERAGE LIMIT
50 f ——
M
Y, |
n ﬂ ﬂ | |
A 1 10 30
FREGQUENCY [MHz]
A_ELECT CS TESTING, EMC 3 ag 0: 38:
Eﬁ%@sxo LE@EE% dBuV IN M GUASI—BEEQV 1999 0 48
CISPR PUB. 22 CLASS B CONDUCTED
PROJ NO: K220602. OLICOM AéS.
EUT: 616X WITH FIBERCABLE.
MODE: NORMAL .
%0 LINE: PHASE . 230VAC.  KKJ.
70
T GP LIMIT
—\.J\
] AVERAGE LIMIT
50 ’“\ ~
i
30 !
|
AT . 5

FREQUENCY [MHz]



90

70

50

30

110

90

70

50

30

e ) T

R 30 Nov 1999 00: 25: 17
GUJASI-FEAK

CISPR PUB. 22 CLASS B CONDUCTED
PROJ NO: K220602. OLICOM A/S.

EUT:
MOD
LIN

- 616X WITH FIBERCABLE.
E: NUHMA
E: NEUTRAL. 230VAC. KKJ.

GP LIMIT

/

A

AVERAGE LIMIT

/

ALV

10 30

FREQUENCY [MHz]

EEEEQIEhEEE@EHCSdBLE\HTING’ EMC

30_Nov 1998 00: 25: 17
QUASI-PEAK

CISPR PUB. 22 CLASS B CONDUCTED

NO: K220602. OLICOM A/S.
616X WITH FIBERCABLE.

MAL. .
UTRAL. 230VAC. KKJ.

T QP LIMIT
]
\ 1
~—__ AVERAGE LIMIT
IR

FREQUENCY

[MHz]
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110

90

70

50

30

80

70

90

30

BRS8N  hauv] ™ PEax

30 Nov 1999 01:56:52

CISPR PUB. 22 CLASS B CONDUCTED
PRQJ 0 K220602 OLICOM A[S.

EUT. 616X WITH S-UTP CABLE
ODE: NORMAL.
INE: PHASE.  145VAC. KKJ.

—=
mme -

@pP UIMIT

/
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radiated electromagnetic field (EN 55022, class B)
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ANNEX 6

Test record sheets and photos regarding
radiated electromagnetic field (FCC, class B/ EN 55022, class B)

(41 pages)
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ANNEX 7

Test record sheets and photos regarding
radiated electromagnetic field (VCCI, class B}

(8 pages)
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