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3. Summary of standards and results

3.1 Measurement procedures according to

— CISPR 22, 1997 third edition

— ANSI C63.4-2003

— VCCI regulations for voluntary control measures
— CNS 13438: 1994, rev. May 27, 1997

— AS/NZS CISPR22: 2002

3.1.1 Conducted emission at mains terminals and telecommunication ports

Standard EUT condition Test specification |passed| failed not required
by customer

CISPR22:1997 | 539V, /50 Hz | 0.15MHz ... 30 MHz | X
class B
CISPR22:1997 1159V, /60 Hz | 0.15 MHz ... 30 MHz X
class B
CISPR22:1997 1550V, /60 Hz | 0.15 MHz ... 30 MHz X
class B
CISPR22:1997 100 v,. /50 Hz | 0.15 MHz ... 30 MHz X
class B
CISPR22:1997 1100 v,, /60 Hz | 0.15 MHz ... 30 MHz X
class B
EN55022: 1994
TAL 1995 4AD: 230V, /50 Hz | 0.15MHz ... 30 MHz X
1997 class B
AS/NZS CISPR22: |230V,./50Hz | 0.15 MHz ... 30 MHz X
2002
CNS 13438: 1994: |110V,/60Hz | 0.15MHz ... 30 MHz X
ver. May 27, 1997
CNS 13438: 1994: {220V, /60Hz | 0.15MHz ... 30 MHz X
ver. May 27, 1997
class A
FCC Part 15 120 V.. / 60 Hz | 0.15 MHz ... 30 MHz X
EN55022: 1998: telecom line 0.15 MHz ... 30 MHz X
+Al: 2000 LAN
+A2: 2003 class B

Report No.: EMI+1SB06-0027+E01
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3.1.2 Radiated emission

not required

Standard EUT condition Test specification |passed| failed
by customer

CISPR22:1997 | 5309V, /50 Hz | 30 MHz 1GHz | X
class B
CISPR22:1997 150V, /60 Hz | 30 MHz 1 GHz X
class B
CISPR22:1997 | 550V, /60 Hz | 30 MHz 1 GHz X
class A
CISPR22:1997 100V, /50 Hz | 30 MHz 1 GHz X
class B
CISPR22:1997 100 v,. /60 Hz | 30 MHz 1 GHz X
class B
EN55022: 1994 +
AL 1995 + AD: 230 V,./50Hz | 30 MHz 1 GHz X
1997 class B
AS/NZS CISPR22: |230 V.. /50 Hz 30 MHz 1 GHz X
2002
CNS 13438 110 V.. / 60 Hz | 30 MHz 1 GHz X
FCC Part 15 120 V,./ 60 Hz | 30 MHz 1 GHz X
FCC Part 15 120 V.. / 60 Hz 1GHz ... 15GHz X

Statement: The test results reported herein apply only to the units actually tested, and to sub-
stantially identical units.

Report No.: EMI+1SB06-0027+E01
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3.2 Justification for the reduction of the measurements of different
EUT-voltage power conditions (if applicable)

According to different standards the EUT would have to be measured on the following voltage
power conditions:

— 100 V/50 Hz (in case of VCCI)

— 100 V/60 Hz (in case of VCCI)

— 110 V/60 Hz (in case of BSMI)

— 120V/60 Hz (in case of FCC)

— 220 V/60 Hz (in case of BSMI class A)
— 230 V/50 Hz (in case of CE/C-tick)

Investigations have shown that there is only a minor difference in the test results of the different
voltage power conditions. Therefore in case of radiated emission the amount of voltage power
condition measurements is reduced to:

In the range of 30 MHz to 1000 MHz:
— 110 V/60 Hz
— 120 V/60 Hz
— 220 V/60 Hz (in case of BSMI class A)
— 230V/50 Hz

In the range above 1 GHz:
120 V/60 Hz

3.3 Justification for the reduction of the measurements of different
EUT configurations

All components are shown in Table 1: Contents of the EUT. To show the compliance with the
respective standards the measurements listed in 8.2 (Overview of the measurement results —
conducted emission) and 8.4 (Overview of the measurement results — radiated emission) were
performed.

3.4 Related EMC test reports
Not applicable

Report No.: EMI+1SB06-0027+E01
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4. General information

4.1 Test methodology (if applicable)

Both, conducted and radiated tests were performed according to the following procedures:

— CISPR 22, 1997 third edition
— ANSI C63.4-2003 (FCC part 15 subpart B)

— VCCI V-2/2004.04; VCCI V-3/2005.04 and VCCI V-4/2003.04 of the
agreement of VCCI V-1/2005.04

— CNS 13438: 1994, rev. May 27, 1997
— AS/NZS CISPR22: 2002

Radiated testing below 1 GHz was performed at an distance of 10 meters between antenna and
EUT, above 1 GHz at an distance between antenna and EUT of 3 meters. All radiated emission
measurements were done in a semi anechoic chamber. Limits for radiated and conducted
emission were in compliance with the standards listed above.

4.2 Test facility

The test site is located at Fujitsu Siemens Computers GmbH, Birgermeister-Ulrich-Str. 100,
86199 Augsburg, Germany. This site consist of a 10 m semi anechoic chamber for radiated
emission testing and of three shielded rooms for conducted emission testing. The 10 m semi
anechoic chamber is conform with the NSA-limits described in CISPR22, CISPR16 and

ANSI C63.4-2003.

Due to the Mutual Recognition Agreement (MRA) between the European Community and the USA
the EMC test lab located as described above has been approved as a Conformity Assessment
Body (CAB) designated by the EU member states through the conclusion of the MRA on the basis
of Article 133 of the treaty.

The site is registered by

— the German accreditation body DAR-Registration No. DAT-P-155/94-02.

— the Federal Communications Commission (FCC) Registration Number 90935.
valid until February 2009

— the Bundesnetzagentur as Conformity assessment body (CAB) Registration
Number BnetzA-CAB-02/21-03/1 valid until 25. Sep. 2009

— the Bureau of Standards, Metrology, and Inspection (BSMI) (LAB-ID: SL2-IN-E-
3001, SL2-A1-E-3001, SL2-R1-E-3001, SL2-R2-E-3001) valid until 31 Aug.
2008

— the Voluntary Control Council for Interference by Information Technology
Equipment (VCCI) on July 28, 2004 with the following registration numbers:

Report No.: EMI+1SB06-0027+E01
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— Conducted interference measurement (mains port) site no. 1: C-2052
— Conducted interference measurement (mains port) site no. 2: C-2053
— Conducted interference measurement (mains port) site no. 3: C-2054

— Conducted interference measurement (telecom port) site no. 1:  T-173
— Conducted interference measurement (telecom port) site no. 2:  T-176
— Conducted interference measurement (telecom port) site no. 3:  T-177
— Radiated interference measurement site (10 m): R-1907

Report No.: EMI+1SB06-0027+E01
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5. General description of the EUT

Receipt date: Dec. 22, 2006

5.1 Contents of the EUT

EMC Test Report

Component Manufacturer Model No Serial No Remarks
System board | Fujitsu Siemens | S26361-D2156-S20 Lakeport-ATX with
Computers upgrade for Conroe-
Support
I/O-Shield Godspeed with EMI-Gasket EMI
sample
Chassis FSC C26361-K666-A480- Econel-Chassis ATX
*-Z150
Hard disk drive | Seagate
Power Supply | HIPRO 0000270799 |[Rev.06, GS: 03
CPU Intel Pent. D 960 C1-Step, FMB 05B
CD ROM drive |HL Storage DVD-Drive Oct. 2006
Memory Samsung 1Rx16 PC2-5300U- 256 MB
555-12-C3
Memory Samsung 1Rx16 PC2-5300U- 256 MB
555-12-C3
Floppy Drive | Alps 8A367770

Table 1: Contents of the EUT.

Report No.: EMI+1SB06-0027+E01
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6. General information of tested system

6.1 Test configuration

Component |Manufacturer Model No. Serial No. Celoike dfescription
(length in [cm])

TFT-Monitor | Fujitsu Siemens | P19-2 YEHG039998 unshielded power cord [180]

Computers shielded video cable [190]
Keyboard Fujitsu Siemens | KBPC SX D YBKB060714P12922 | shielded keyboard cable [200]

Computers
Mouse Logitech M-BT96a HCA52503117 shielded mouse cable [180]
USB-Mouse | Logitech M-UAE96 LZ615BT08K3 shielded mouse cable [180]
USB- Logitech V-UH9 LZA31104270 shielded cam cable [180]
WebCam
USB- Logitech V-UH9 LZA31104236 shielded cam cable [180]
WebCam
External FDD | Fujitsu FPCFDD12 B1135AC0226 shielded USB cable [38]
(USB)
External FSC Storage Bird Prototype shielded USB cable [175]
HDD
(USB2.0)
External FSC Storage Bird 3738080013 shielded USB cable [175]
HDD
(USB2.0)
Headset Terratec AP-210 pro shielded cable [240]
Printer Hewlett Packard | 2225D 2952561229 unshielded ac cable [180],
parallel shielded centronics cable [290]
Printer serial | Hewlett Packard | 2225D 3019570991 unshielded power cord [180],

shielded serial cable [290]

Line IN shielded cable
Switch Hewlett Packard | Switch 2324
(10/100)

Table 2: Table of support units.

Report No.: EMI+1SB06-0027+E01
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6.2 Block diagram of tested system

| outside of anechoic chamber
| PS/2-Mouse | | PS/2-Keyboard | |

| USB-Mouse |}-—--

| USB-webCam |-——1
| USB-webCam |-——-
| ext. USB-FDD | ——-
| ext. USB-HDD |——-
| ext. USB-HDD |-——

-—4 - Printer, LPT - AC,,

———————— Printer, COM1 |———o AC,

Monitor = ACy

EUT | .

————LineIN

unshielded cables

— — — - shielded cables

Report No.: EMI+1SB06-0027+E01
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7. Operating condition

The EUT was measured in a fully configured and functionally complete system with all ports
connected to appropriate peripheral devices. The system was put on a table with a height of 80 cm
above ground and received power from a power source via a 3-wire power cable. The tested video
modes - see test results - reflect the most commonly used resolutions.

The EUT exercise program used during radiated and conducted testing is representative for worst
case use and able to produce system stress for the highest disturbance.

Operating system: iWindows XP Prof.
IDE and/or SCSI controller : Read/write operation to hard disk
(if applicable): -read cycles of the CD-ROM drive
Graphic controller: - Scrolling H with the respective

' resolution
Peripheral devices: : Sending H-pattern
LAN controller - Data transfer to client

Report No.: EMI+1SB06-0027+E01
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8. Measurement procedures and result overview

8.1 Conducted emission

The conducted emission was measured in the frequency range from 0.150 MHz to 30 MHz. The
bandwidth of the EMI-Receiver was set to 9 kHz and the detector function was set to “peak”.
During the final measurement the detector function was set to “average” respectively to “CISPR
quasi-peak”.

The measurements were done on the phase and neutral line of the EUT's power cable, the
peripheral devices were supplied with power via a second LISN, the monitor was either powered
via the system unit or separately (if applicable).

During the final test the cables and the equipment were placed and moved within the range of
positions likely to find the maximum emission.

All measurements were done inside the shielded rooms.

The conducted emission level is calculated automatically by the test system which uses the
following equations:

Corrected Level [dBuV] = Meter-Reading [dBuV] + Transducer [dB]
Transducer [dB] = Puls Limiter Loss [dB] + LISN Loss [dB] + Cable Loss [dB]

For further data see enclosed test results.

Table of used instruments

Shielded room SK1 (C-2052; T-173):

Type Manufacturer Model Serial-No. Calibrated
X  Receiver Rohde&Schwarz ESHS10 842884/011 May 06
X LISN Rohde&Schwarz ESH3-z5 846695/027 May 06
X Pulse Limiter Rohde&Schwarz ESH3-72 357.8810.52 May 06
X ISN FSC shielded LAN  --- May 06
O ISN (4 wire) Rohde&Schwarz ENY41 100031 May 06
X  Test-Software Rohde&Schwarz ES-K1

Vers. 1.60 SP2

Report No.: EMI+1SB06-0027+E01
Page 12 of 26
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Shielded room SK2 (C-2053; T176):

OOO0OO0OO0OOo

Type
Receiver
LISN

Pulse Limiter
ISN

ISN (4 wire)
Test-Software

Manufacturer
Rohde&Schwarz
Rohde&Schwarz
Rohde&Schwarz
FSC
Rohde&Schwarz
Rohde&Schwarz

Shielded room SK3 (C-2054; T-177):

OO0OO0OO0OO0OOoOOo

Type

Receiver

LISN

Pulse Limiter
Absorbing Clamp
ISN

ISN (4 wire)
Test-Software

Manufacturer
Rohde&Schwarz
Rohde&Schwarz
Rohde&Schwarz
Rohde&Schwarz
FSC
Rohde&Schwarz
Rohde&Schwarz

Center for Tests and Compliance
EMC Test Report

Model

ESAI
ESH3-Z5
ESH3-72
shielded LAN
ENY41

ES-K1
Vers. 1.60 SP2

Model
ESCS30
ESH2-75
ESH3-Z2
MDS 21
shielded LAN
ENY41

ES-K1
Vers. 1.60 SP2

Serial-No.
826098/015
100226
357.8810.52

100031

Serial-No.
100010
871884/004
357.8810.52
81997

100031

Calibrated
May 06
May 06
May 06
May 06
May 06

Calibrated
May 06
May 06
May 06
May 06
May 06
May 06

Report No.: EMI+1SB06-0027+E01
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8.2 Overview of the measurement results

Operation modus Video resolution Power | passed failed
Monitor power from peripheral device LISN | 1280x1024/60 Hz 230 Vg /

50 Hz
Shielded LAN 1280x1024/60 Hz 230 V!

50 Hz

Report No.: EMI+1SB06-0027+E01
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8.3 Radiated emission

The radiated emission was measured in the frequency range from 30 MHz to 1000 MHz. The
bandwidth of the EMI-receiver was set to 120 kHz and the detector was set to “peak”. During the
final measurement the detector was set to “CISPR quasi-peak” and values above the acceptance
line were verified automatically.

The tests were performed in a distance of 10 meters between antenna and the EUT in an
anechoic chamber. During the tests the EUT was turned 360°, the receiving antenna was moved
from 1 to 4 meters above the ground plane and the polarisation was changed from horizontal to
vertical to find the maximum emission.

After automatic measurements during manual verification the cables and the equipment were
placed and moved within the range of position in order to find the maximum of emission. The
selected frequency points were those with less then 3 dB margin to the actual limit.

For further data see enclosed test results.

Table of used instruments

Type Manufacturer Model Serial-No. Calibrated

O Antenna Bilog Chase CBL 6112 2041 May 05
X Antenna Bilog Schwarzbeck VULB9163 9163-273 May 06
O Antenna Loop Rohde&Schwarz  HFH2-Z2 881057/31 May 06
X  Receiver Rohde&Schwarz  ESMI 840607/006 May 06
O Receiver Rohde&Schwarz  ESAI 826098/015 May 06
O Receiver Rohde&Schwarz  FSU46 10014/046 May 06
O Antenna Array (40 GHz) Rohde&Schwarz  HL025/3160 May 06
O RF-cable (40 GHz) Rosenberger Microcoax May 06
X  Test-Software Rohde&Schwarz  ES-K1

Vers. 1.60 SP2

Report No.: EMI+1SB06-0027+E01
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8.4 Overview of the measurement results

EMC Test Report

Frequency range

Video resolution

Power | passed | failed

30 MHz — 1000 MHz

1280x1024/60 Hz

230 V,o/ X
50 Hz

Report No.: EMI+1SB06-0027+E01
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9. Measurement results and Photos of test set-up

9.1 Conducted emission

Conducted noise according to:
EN 55022 class B

EUT: S26361-D2156-S20

Manufacturer: Fujitsu Siemens Computers

Operating Condition: scr. "H", 1280x1024/60 Hz; HD/CD/LAN-Test

Test Site: Fujitsu Siemens Augsburg (shielded room # 1)

Operator: A. Luck

Configuration: full,

Comment : mains: 230 V/50 Hz; Monitor power from peripheral device
LISN

Start of Test: 02.01.2007 / 13:44:22

SCAN TABLE: "V _55022 Mains"

Short Description: EN 55022/11 Mains

Start Stop Step Detector Meas. IF Transducer
Frequency Frequency Width Time Bandw.

150.0 kHz 30.0 MHz 3.0 kHz MaxPeak 10.0 ms 10 kHz ESH2-Z5

Average

Level [dBuV]
90
80
70

—~
60

—~
50
40 ol

At ) ) i

w LA AN ﬁj\m\;mk

| LN B AL VAN
20 | AM\ Al A'A"“".H"

/\j /\J\/ VY UU \fv e
10

0
150k 300k 500k im 2M 3M 5M ™ 10M 30M
Frequency [Hz]

X MES Quasi Peak

+ MES Average

MES Preview Peak
MES Preview AV

LIM EN 55022/B V QP
LIM EN 55022/B V AV

Report No.: EMI+1SB06-0027+E01
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MEASUREMENT RESULT:

02.01

.2007

Frequency

OWVWOIWWOoOOooo

=

MEASUREMENT RESULT:

02.01

MHz

.537000
.627000
.717000
.984000
.222000
.669000
.932000
.357000
.294000
.434000

.2007

Frequency

Ok WWWwooooo

MHz

.537000
.627000
.717000
.894000
.984000
.315000
.672000
.762000
.122000
.222000

"Quasi Peak"

14:06
Level Transd
dBuv dB
41.80 10.0
40.80 10.0
38.30 10.0
37.20 10.0
41.60 10.0
35.90 10.0
35.30 10.0
40.20 10.0
48.30 10.0
43.10 10.0
"Average”
14:06

Level Transd
dBuv dB
39.40 10.0
39.70 10.0
36.20 10.0
34.00 10.0
35.60 10.0
36.70 10.0
35.20 10.0
34.30 10.0
34.10 10.0
42 .20 10.0

Limit
dBuv

56
56
56
56
56
56
56
60
60
60

Limit
dBuv

46
46
46
46
46
46
46
46
46
50

Marg

14.
15.
17.
18.
14.
20.
20.
19.
11.
le.

Marg

in
dB

W J0JF®™»WINN

in
dB

W ~J0W WP OwWwWwWOo

Line

Line

Ll

zZzz2220022
B

PE

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

PE

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

EMC Test Report
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Conducted noise according to:
EN 55022 class B on Telecom-Lines

EUT: S26361-D2156-S20

Manufacturer: Fujitsu Siemens Computers

Operating Condition: scr. "H",1280x1024/60 Hz; HD/CD/LAN-Test
Test Site: Fujitsu Siemens Augsburg (shielded room # 1)
Operator: A. Luck

Configuration: full

Comment : mains: 230 V/50 Hz; shielded LAN

Start of Test: 02.01.2007 / 14:18:10

SCAN TABLE: "V_55022 TK shield"

Short Description: EN55022 Telekom shielded
Start Stop Step Detector Meas. IF Transducer
Frequency Frequency Width Time Bandw.
150.0 kHz 30.0 MHz 6.0 kHz MaxPeak 10.0 ms 10 kHz 1ISN shielded LAN
Average
[dBuV]
120
100
\
80 S—
\
\s\\§\\§\\
60
40 A 4 7&’\ IQ '*lnﬂﬂM‘ﬂ

7

" Gy
VS

0
150k 300k 500k 1M 2M 3M 5M ™ 10M 30M
Frequency [Hz]

o T

]
—
—_
=
—
=
=

X MES Quasi Peak Data

+ MES Average Data

MES Preview Peak Data

—— MES Preview AV Data

——LIM EN 55022/B dat QP  Limit Telekom Line class B
——LIM EN 55022/B dat AV  Limit Telekom Line class B

Report No.: EMI+1SB06-0027+E01
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MEASUREMENT RESULT:

02.01

.2007

Frequency

AUt wWRER PR

MEASUREMENT RESULT:

02.01

MHz

.620000
.818000
.974000
.036000
.094000
.304000
.406000
.490000
.982000
.102000

.2007

Frequency

NHHFRRPRHERRRPROOO

MHz

.528000
.726000
.906000
.092000
.314000
.434000
.614000
.794000
.998000
.898000

14:27

"Quasi Peak Data"

Level
dBuv

49.
.60
51.
49.
.50
51.
.60
.50
47 .
50.

52

52

48
48

14:27

90

90
70

80

90
70

Transd

O wVwwwwuwuwuwvuwo

dB

A OYOYOYOYOYOYOYOY DY

Limit
dBuv

74
74
74
74
74
74
74
74
74
74

"Average Data"
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Figure 1: Test set-up, conducted emission, front view.
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Figure 2: Test set-up, conducted emission, side view.
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9.2 Radiated emission

Radiated emission according to:
EN55022 class B

EUT: S26361-D2156-S20

Manufacturer: Fujitsu Siemens Computers GmbH

Operating Condition: scr. "H"; 1280x1024/60 Hz, CD/HD/LAN Test

Test Site: Fujitsu Siemens Augsburg (10 m Semi Anechoic Chamber)
Operator: A. Peschka

Configuration: full, monitor M32

Comment : Mains: 230 V/50 Hz

Start of Test: 22.12.2006 / 11:02:03

SCAN TABLE: "10m/30-1000"

Short Description: 10m Field Strength

Start Stop Step Detector Meas. IF Transducer
Frequency Frequency Width Time Bandw.

30.0 MHz 1.0 GHz 30.0 kHz MaxPeak 10.0 ms 120 kHz VULB9163 cal. 5/06

Level [dBuV/m]
60

50

40

20 fl M\/\ | |
S VWA WW i
X
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G

Frequency [HZ]

X MES Quasi Peak
MES Preview Peak
—— LIM EN55022/B
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MEASUREMENT RESULT:

22.12

.2006

Frequency

34.
47 .
107.
113.
199.
2309.
480.
941.

MHz

050000
970000
190000
880000
530000
820000
120000
730000

11:45

"Quasi Peak"

Level
dBuVv/m

23

24

27

.30
20.
.50
25.
14.
18.
.20
30.

10
00
70
90

80

Tran

12.
13.
12.
11.
11.
13.
18.
25.

sd
dB

U1wW-J0oJINO

Limit
dBuVv/m

30.
30.
30.
30.
30.
37.
37.
37.

[cNeoNeoNoNoNoNoNe
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Margin

B
o0 Ul UTUT O O

dB

NoRFR WOU VJ

Height Azimuth
cm deg
100.0 29.00
160.0 59.00
100.0 270.00
160.0 210.00
280.0 180.00
100.0 29.00
160.0 330.00
220.0 210.00

Polarisation

VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
HORIZONTAL
HORIZONTAL
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Figure 3: Test set-up, radiated emission, front view.
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Figure 4: Test set-up, radiated emission, rear view.
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