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TEST REPORT No.
TEST LAB.

This LCD Monitor with PC has been tested in accordance with the measurement procedures specified in ANSI
C63.4-2003 at the BWS TECH/EMC Test Laboratory and has been shown to be complied with the electromagnetic
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VMO032

WBSVMO032
. industry Sokstion
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Certification
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BWS TECH Inc. (Registration No. : 553281)

emission limits specified in FCC Rule Part15 Subpart B Section15.107 and 15.109

| attest to the accuracy of data. All measurement herein were performed by me or were made under my supervision
and are correct to the best of my knowledge and belief. | assume full responsibility for the completeness of these
measurements and vouch for the qualifications of all persons taking them. The results of testing in this report apply
to the product/system which was tested only. Other similar equipment will not necessarily produce the same results

due to production tolerance and measurement uncertainties.
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o] Report No: BWS-08-EF-0024
Im FCC ID : WBSVMO032
MR- Dates of ISSUE : May 10, 2008

FCC TEST REPORT

Scope — Measurement and determination of electromagnetic emission(EME) of radio frequency devices
including intentional radiators and/or unintentional radiators for compliance with the technical rules and
regulations of the U.S Federal Communications Commission(FCC).

1. General Information

Applicant Name : VIEWMAX Corporation

Applicant Address : 1214 Sicox Tower, 513-14, Sangdaewon-Dong, Jungwon-Gu,
Seongnam City, Gyeonggi-Do, Korea.

Manufacturer Name : VIEWMAX Corporation

Manufacturer Address : 1214 Sicox Tower, 513-14, Sangdaewon-Dong, Jungwon-Gu,

Seongnam City, Gyeonggi-Do, Korea.

Contact Person : Seung, Park
Phone/Fax : Phone : +82-31-745-7812 /| Fax:+82-31-745-7815
e EUT Type : LCD Monitor with PC
¢ Model Number : VMO032
e FCC Identifier : WBSVMO032
e S/N: . Prototype
o FCC Rule Part(s) : Part 15 Subpart B Class B
e CPU Clock 1 2.2GHz
e Test Procedure : ANSI C63.4-2003
e Date of Tests : May 08, 2008
: BWS TECH Inc.

EMC Testing Lab (FCC Registration Number : 553281)
611-1, Maesan-ri, Mohyeon-myeon, Yongin-si, Gyeonggi-do

e Place of Tests
449-853, Korea

TEL: +82 31 3335997 FAX: +82 31 333 0017
e Test Report No. : BWS-08-EF-0024

BWS TECH Inc. VIEWMAX Corporation $ofly
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2. Description of Test Facility

The measurement for radiated emission test were practiced at the open area test site of BWS TECH Inc.
Measurement for conducted emission test were practiced at the semi EMC Anechoic Chamber test site of BWS
TECH Inc. facility located at 611-1, Maesan-ri, Mohyeon-myeon, Yongin-si, Gyeonggi-do 449-853, Korea.
The site is constructed in conformance with the requirements of the ANSI C63.4-2003 and CISPR Publication
16. The BWS TECH measurement facility has been filed to the Commission with the FCC for 3 and 10 meter
site configurations. Detailed description of test facility was found to be in compliance with the requirements
of Section 2.948 FCC Rules according to the ANSI C63.4-2003 and registered to the Federal Communications
Commission(Registration Number : 553281 ).

The measurement procedure described in American National Standard for Method of Measurement of
Radio-Noise Emission from Low-Voltage Electrical and Electronic Equipment in the Range of 9kHz to 40GHz
(ANSI C.63.4-2003) was used in determining radiated and conducted emissions from the VIEWMAX Corporation
LCD Monitor with PC Model : VM032.

BWS TECH Inc. VIEWMAX Corporation 4orlr
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3. Product Information

Report No: BWS-08-EF-0024
FCC ID : WBSVMO032
Dates of ISSUE : May 10, 2008

3.1 Equipment Description

Specification

Mainboard Specifications

Category Specifications
CPU Type Intel® Cora™ SD|O|rDleO or Core™ 2 Duo,
Core™ 2 Quad, Pentium™ D, Celeron™
CPU Socket LGATTS
System Chipset NVIDIA® GeForce T3PV
Memary Type DDR2 533/667/800 MHz
Memory Slot 2 x DIMM

Standard Memory 2GB (2x1 GB)
4GB (2x2GB)
Realtek™ RTL 8211BL
Realtek™ ALCB88
1 x DVI, 1T x RJ45 LAN,
1 x Azalia Audio Rack,
4 x USB 2.0, 2x PS/2,
2 x DDR2 DIMM, 4 x SATA I,
1x PCle "1, 1 x CD audio in,
2 x Front panel, 6 x USB 2.0,
2 x Cooling fans,
1 x Front audio,
Windows™ XP Pro (Standard)
Windows™ Vista™ Premium (Optional)

Flat Panel Screen Specifications

Maximum Memory
Ethemnet LAN Chip
Audio Chip

Rear Connectors

Onboard Slots &
Internal Connectors

Operating System

The WYM032, VM042(H) and VIMO047 series systems
come with a MSI PBNGM mainboard. The technical
specifications of the mainboard are listed in table
below.

Model VMO15 VMO019 VM032 VMo042 VMo42H VMo47
Screen Size (Diagonal) 15" (381mm) 19" (482 Bmm) 32" (812.8mm) 42" (1066 8mm) 42* (1066.8mm) 47" (1193.8mm)
Resolution 1024 x 768 1280 x 1024 1366 x 768 1366 x 768 1920 x 1080 1920 x 1080
Active Area {mm] 304 128 x 223 008 376.320 x 301.056 597 6845 x 302 266 930.25 x 523.01 930.24 x 52328 1030.68 x 554 82
Pixel Pitch (mm) 0.267 x 0.267 0.088 x 0284 0.51075 x 0.17025 0.227 x 0.681 0.4845 x 04845 0.5415 x 0.5415
LCD Colors 16.2 Million 16.2 Million 16.7 Million 16.7 Million 16.7 Million 16.7 Million
Viewing Angle 130/ 110 160/ 160 1787178 1781178 1781178 178/ 178
Brightness (cd/m?) 400 300 500 500 500 500
Confrast Ratio 500:1 B800:1 1000:1 1000:1 1000:1 1000:1
Response Time 25 msec 10 msec 10 msec 8 msec & msec B msec
Power Consumption 146 W 240 W 1M3TW 167.4 W 168.8 W 2472W
Input Vaoltage 33V 50V 240V 240V 240V 240V
Electrical Interface 1¢h LVDS 2ch LVDS 1ch LVDS 1ch LVDS 2¢h LVDS 2ch LVDS

3.2 Variations covered by this report

Model Difference : N/A.

3.3 Additional Information Related to Testing
Test results apply only to the particular sample tested and functionality described in this test report.
This report may be reproduced in full. Partial reproduction may only be made with the written permission of the BWS

TECH Inc.

BWS TECH Inc.

VIEWMAX Corporation
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4. Description of Tests

4.1 Conducted Emission Measurement

Conducted emissions measurements were made in accordance with section 11, "Measurement of Information
Technology Equipment” of ANSI C63.4-2003. The measurement were performed over the frequency range of
0.15MHz to 30MHz using a 50 Q /50uH LISN as the input transducer to a Spectrum Analyzer or a Field Intensity
Meter. The measurements were made with the detector set for "Peak" amplitude within an bandwidth of
10KHz or for "quasi-peak" within a bandwidth of 9KHz.

The line-conducted emission test is conducted inside a shielded anechoic chamber room with 1m x 1.5m x
0.8m wooden table which is placed 40cm away from the vertical wall and 1.5m away from the side wall of
the chamber room. Two LISNs are bonded to bottom plane of the shielded room. The EUT is powered from
the FCC LISN and the support equipment is powered from the another Com-power LISN. Power to the LISNs is
filtered by a noise cut power line filters. All electrical cables are shielded by braided tinned steel tubing with
inner ¢ 1.2cm. If the EUT is a DC-powered device, power will be derived from the source power supply it
normally will be powered from and these supply lines will be connected to the Com-power LISN. All
interconnecting cables more than 1m were shortened by non-inductive bundling(serpentine fashion) to a 1m
length. Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to
warm up to their normal operating condition. The RF output of the LISN was connected to the Test Receiver
to determine the frequency producing the max. Emission from the EUT. The frequency producing the max.
Level was reexamined using the detector function set to the CISPR Quasi-Peak mode by manual, after
scanned by automatic Peak mode from 0.15 to 30MHz. The bandwidth of the Spectrum Analyzer was set to
9kHz. The EUT, support equipment, and interconnecting cables were arranged and manipulated to maximize
each emission. Each emission was maximized by switching power lines, varying the mode of operation or
resolution, clock or data exchange speed, if applicable, whichever determined the worst-case emission. Each
emission reported was calibrated using self-calibrating mode.

Photographs of the worst-case emission can be seen in photographs of conducted emission test setup.

BWS TECH Inc. VIEWMAX Corporation 6orlr
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4.2 Radiated Emission Measurement

Preliminary measurements were made at indoors 3 meter semi EMC Anechoic Chamber using broadband
antennas, broadband amplifier, and spectrum analyzer to determine the emission frequencies producing the
maximum EME.

Appropriate precaution was taken to ensure that all emissions from the EUT were maximized and
investigated. The system configuration, mode of operation, turntable azimuth with respect to the antenna
were noted for each frequency found. The spectrum was scanned from 30 to 1000MHz using bilog antenna
and above 1000MHz, linearly polarized double ridge horn antennas were used. Above 1GHz, linearly polarized
double ridge horn antennas were used. The measurements were performed with three frequencies which
were selected as bottom, middle and top frequency in the operating band. Emission level from the EUT with
various configurations were examined on the spectrum analyzer connected with the RF amplifier and plotted
graphically.

Final measurements were made outdoors open site at 3-meter test range using bilog antenna. The output
from the antenna was connected, via a pre-selector or a preamplifier, to the input of the EMI Measuring
Receiver and Spectrum analyzer(for above 1GHz). The detector function was set to the quasi-peak or peak
mode as appropriate. The measurement bandwidth on the Field strength receiver was set to at least 120kHz
(1MHz for measurement above 1GHz), with all post-detector filtering no less than 10 times the measurement
bandwidth. Sufficient time for the EUT, support equipment, and test equipment was allowed in order for
them to warm up to their normal operating condition.

Each frequency found during preliminary measurement was examined and investigated as the same set up
and configuration which produced the maximum emission The EUT, support equipment and interconnecting
cables were configured to the set-up producing the maximum emission for the frequency and were placed on
top of a 0.8-meter high non-metallic Im x 1.5 meter table. The turntable containing the system was rotated
and the antenna height was varied 1 to 4 meters and stopped at the azimuth or height producing the
maximum emission.

Each emission was maximized by varying the mode of operating frequencies of the EUT. The system was
tested in all the three orthogonal planes and changing the polarity of the antenna. The worst case emissions
are recorded in the data tables. If necessary, the radiated emission measurement could be performed at a
closer distance to ensure higher accuracy and the results were extrapolated to the specified distance using
an inverse linear distance extrapolation factor(20dB/decade) as per section 15.31(f).

Photographs of the worst-case emission test setup can be seen in Appendix 1.

BWS TECH Inc. VIEWMAX Corporation Torty
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5. Test Condition

5.1 Test Configuration
The device was configured for testing in a typical fashion (as a customer would normally use it). During
the tests, the EUT and the supported equipments were installed to meet FCC requirement and operated
in a manner which tends to maximize its emission level in a typical application.

Radiated Emission Test

Preliminary radiated emission tests were performed using the procedure in ANSI C63.4/2003 Clause 8.3 to
determine the worst operating condition. Final radiated emission tests were conducted at 3 meter open field
test site.

5.2 EUT operation
EUT was tested according to the following operation modes provided by the specifications given by the
manufacturer, and reported the worst emissions.

Operation Modes Worst Case Mode

“H” Pattern Displaying Mode

5.3 Test System layout on EUT and peripherals

A

Interface cable Power cable
. Hub
EUT Monitor .
. Server
Keyboard Mouse Joysticck Headset .

BWS TECH Inc. VIEWMAX Corporation gorlr
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5.4 Peripherals / Support Equipment Used
Following peripheral devices and interface cables were connected during the measurement:

Type of Peripheral Equipment Used:

Description Model Name Serial No. Manufacturer FCC ID
EUT VMO032 prototype VIEWMAX Corporation WBSVMO032
99L.8372RSK5130038
LCD Monitor FP737s BenQ DoC
5TABRSK

Keyboard SK-2880 BC35A0AJ6U14QP YETFOUNDATE DoC
Mouse SMOP5000WX-BK 06100006422 SAMSUNG DoC
Joystick Side Winder Game Pad USB N/A Microsoft DoC
Headset - - - N/A

Type of Cables Used:

Device from Device to Type of Cable Length(m) Type of shield
EUT Keyboard PS/2 2.0 Unshielded
EUT Mouse PS/2 1.8 Unshielded
EUT Joystick uUSB 1.8 Unshielded
EUT Headset MIC, LINE OUT 2.3 Unshielded
EUT Power Socket Inlet 15 Unshielded
EUT Monitor DVI 1.8 Shielded
EUT Hub RJ-45 20.0 Shielded
EUT Loop VIDEO 15 Shielded

BWS TECH Inc. VIEWMAX Corporation 9orty
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6. TEST RESULTS

Report No: BWS-08-EF-0024

FCC ID : WBSVMO032

Dates of ISSUE : May 10, 2008

6.1 Summary of Test Results

The measurement results were obtained with the EUT tested in the conditions described in this report.

Detailed measurement data and plots showing the maximum emission of the EUT are reported.

FCC Rule Parts | Measurement Required Result
15.107(a) Conducted Emission PASS
15.109(a) Radiated Emissions below 1000MHz PASS
15.33(b) Radiated Emissions above 1000MHz PASS

The data collected shows that the VIEWMAX Corporation LCD Monitor with PC models : VM032 and family

models comply with technical requirements of the Part 15.107 and 15.109, 15.33 of the FCC Rules.

Note : Modification to EUT

The device tested has been made some modification to improve EMI status during a preliminary

measurement and applied to the final measurement. The following EMI suppression device(s) was added

and/or modified during testing.

0 N o 0o~ W N P

BWS TECH Inc.

Added ferrite core (refer to appendix 7. Internal photos of EUT)
Added ferrite core (refer to appendix 7. Internal photos of EUT)
Added ferrite core (refer to appendix 7. Internal photos of EUT)
Added ferrite core (refer to appendix 7. Internal photos of EUT)
Added ferrite core (refer to appendix 7. Internal photos of EUT)
Added ferrite core (refer to appendix 7. Internal photos of EUT)
Added ferrite core (refer to appendix 7. Internal photos of EUT)
Apply to gasket (refer to appendix 7. Internal photos of EUT)

VIEWMAX Corporation

10 of 17



6.2 Conducted Emissions

EUT

Limit apply to

Test Date

Operating Condition
Environment Condition

Result

: LCD Monitor with PC  VM032
: FCC Part15 Subpart B Class B Section 15.107(a)

: May 08, 2008

: “H” Pattern Displaying Mode
: Temperature : 24 C

: Passed by -2.66dB (AV)

Humidity Level :

Report No: BWS-08-EF-0024
FCC ID : WBSVMO032
Dates of ISSUE : May 10, 2008

31 %RH

The following table shows the highest levels of conducted emissions on both phase of Hot and Neutral line.

Tabulated Conducted Emission Test Data

Detector Mode ; CISPR Quasi Peak mode (6dB Bandwidth : 9kHz).

Test data sheets follow

Correcton Quasi—Peak Mode Average Mode
Freq Phase e . SIS . . .| Emission .
[MHz] AMN oL [H/N] Limit | Reading .n. Margin Limit |Reading Level Margin
[dBuV]| [dBuV] | [dBuV] | [dBuV] | [dBuV]|[dBuV]| [dBuV] | [dBuV]
0.150 | 0.06 |0.03 H 66.00 40.62 40.71 -25.29 | 56.00
0.186 | 0.06 | 0.03 H 65.00 40.35 40.44 | -24.56 | 55.00
0.310 | 0.08 J0.22 H 61.40 31.94 32.24 |-29.16 | 51.40
0.338 |0.08 |0.22 H 60.70 32.35 32.65 | -28.05 | 50.70
0.394 |0.08 |]0.24 N 59.10 39.85 40.17 | -18.983 | 49.10
0.450 | 0.07 J0.28 N 57.40 46.64 46.99 [ -10.41 47.40 | 43.01 43.36 -4.04
0.558 |0.07 ]10.30 H 38.37 38.74 | -17.26
0.610 | 0.07 ]0.30 H 42.71 43.08 | -12.92
1.218 | 0.04 | 0.43 H 45.77 46.24 -9.76 42.71 43.18 -2.82
56.00 46.00
1.830 | 0.03 | 0.52 H 46.57 4712 -8.88 42.79 43.34 -2.66
2.022 | 0.083 | 0.55 N 39.33 39.91 -16.09
2.366 |0.03 |0.57 N 37.75 38.35 | -17.65
6.094 |0.06 |]0.90 H 28.81 29.77 |-30.283
7.922 | 0.06 | 1.00 H 28.28 29.34 | -30.66
13.706 | 0.06 | 1.20 H 44 .41 45.67 | —-14.383
60.00 50.00
16.070 | 0.07 | 1.22 N 40.11 41.40 |-18.60
23.978 1 0.08 | 1.50 N 31.32 32.90 |-27.10
26.014 10.16 | 1.53 N 34.04 35.73 | —24.27
NOTES :
1. H :HotLine, N :NeutralLine
2. Emission Level = Reading + Correction Factor
3. Margin = Emission Level — Limit
4. Measurement uncertainty estimated at +1.38 dB.
The measurement uncertainty is given with a confidence of 95.45 % with the coverage factor, k=2.
BWS TECH Inc. 11 0f 17
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6.3 Radiated Emissions

EUT : LCD Monitor with PC VM032

Limit apply to : FCC Part15 Subpart B Class B Section 15.109(a)
Test Date : May 08, 2008

Operating Condition : “H” Pattern Displaying Mode

Environment Condition  : Temperature : 22 C  Humidity Level : 39 %RH
Result : Passed by —2.70dB

Radiated Emission(below 1000MHz) Test Data
The following table shows the highest levels of radiated emissions on both polarization of horizontal
and vertical.
Detector mode : CISPR Quasi-Peak mode (6dB Bandwidth : 120 kHz )
Measurement Distance : 3 meters

Frequency Reading Polarization | Ant.Factor | Cable Loss Limit Enlj‘iesvsécl)n Margin
[MHz] [dBAV] [*H/%*V] [dB] [dB] [dBw/m] (48 /m] [dB]
35.51 21.73 Vv 12.03 1.34 40.00 35.10 -4.90
50.01 19.63 vV 12.17 1.60 40.00 33.40 -6.60
59.80 22.49 Vv 12.27 1.75 40.00 36.50 -3.50
73.93 23.80 Vv 9.72 1.89 40.00 35.40 -4.60
133.33 22.86 vV 12.51 2.53 43.50 37.90 -5.60
221.73 2211 H 10.38 3.31 46.00 35.80 -10.20
295.67 24 .68 H 13.27 3.85 46.00 41.80 -4.20
369.55 23.13 H 15.07 4.31 46.00 42.50 -3.50
443.46 20.89 H 16.77 4.74 46.00 42.40 -3.60
533.33 19.14 H 18.31 5.26 46.00 42.70 -3.30
767.06 10.97 H 22.35 6.58 46.00 39.90 -6.10
800.05 13.93 H 22.64 6.73 46.00 43.30 -2.70
920.68 12.05 H 23.86 7.29 46.00 43.20 -2.80

NOTES :

1. *H :Horizontal polarization , ** V : Vertical polarization
2. Emission Level = Reading + Antenna factor + Cable loss
3. Margin value = Emission Level - Limit
4. All other emissions not reported were more than 25dB below the permitted limit.
5. Measurement uncertainty estimated at +1.38 dB.
The measurement uncertainty is given with a confidence of 95.45 % with the coverage factor, k=2.

Loe i

Tested by Lee, Cheol-Ho

BWS TECH Inc. VIEWMAX Corporation 12017



Report No: BWS-08-EF-0024

|m aEestoy FCC ID : WBSVMO32
—— Dates of ISSUE : May 10, 2008
EUT : LCD Monitor with PC VM032
Limit apply to : FCC Part15 Subpart B Class B Section 15.33(b)
Test Date : May 08, 2008
Operating Condition . “H” Pattern Displaying Mode

Environment Condition  : Temperature : 22 C  Humidity Level : 39 %RH

Result : Passed

Radiated Emission(above 1000MHz) Test Data
The following table shows the highest levels of radiated emissions on both polarization of horizontal
and vertical.
Detector mode : Average mode ( Bandwidth : 1 MHz )
Measurement Distance : 3 meters

Frequency Reading Polarization | Ant.Factor | Cable Loss Limit ET:VS;H Margin
[GHz] [dBwV] [*H/**V] [dB] [dB] [dB&V/m] [dBAV/m] [dB]

The signal level is below noise flow

NOTES :

6. *H :Horizontal polarization , ** V : Vertical polarization
7. Emission Level = Reading + Antenna factor + Cable loss
8. Margin value = Emission Level - Limit
9. All other emissions not reported were more than 25dB below the permitted limit.
10. Measurement uncertainty estimated at +1.38 dB.
The measurement uncertainty is given with a confidence of 95.45 % with the coverage factor, k=2.

Lo A

Tested by Lee, Cheol-Ho

BWS TECH Inc. VIEWMAX Corporation 180r 17
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Plots of Conducted Emission Test
@ REW 9 kHz
MT 100 ms
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Test Mode: HOT
Model Name: VMO032
Classification: FCC Part 15 Subpart B Class B
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Plots of Conducted Emission Test
@ REW 9 kHz
MT 20 ms
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Test Mode: NEUTRAL
Model Name: VMO032
Classification: FCC Part 15 Subpart B Class B

BWS TECH Inc. VIEWMAX Corporation 150r17



|' T st

N
_f

7. Sample Calculation and Other Information

Report No: BWS-08-EF-0024
FCC ID : WBSVMO032
Dates of ISSUE : May 10, 2008

7.1 Sample Calculations

BWS TECH Inc.

dBpV =201og 10 (nV/m)

PV = 10(dBuv/20)

EX. 1.
@ 1.830 MHz Class B limit = 46.00 dBuV

Reading = 42.79 dBuV (calibrated level)
AMN factor + Cable Loss = 0.55 dB
Total = 43.34 dBuV/m
Margin = 43.34 - 46.00 = -2.66

2.66 dB; below limit

EX. 2.
@ 800.05 MHz Class B limit = 46.00 dBuV/m

Reading = 13.93dBuV(calibrated level)

Antenna factor + Cable Loss = 29.37 dB

Total = 43.30 dBuV/m

10@3.12/20) = uV/m

Margin = 43.30 - 46.00 =-2.70 dB
2.70dB; below limit

VIEWMAX Corporation
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8. TEST EQUIPMENTS LIST

Report No: BWS-08-EF-0024

FCC ID : WBSVMO032
Dates of ISSUE : May 10, 2008

The listing below denotes the test equipments utilized for the test(s).

Equipment Type Model Manufacture Serial No Cal Due Date | Use
TEST RECEIVER ESPI ROHDE & SCHWARZ 100063 11. 19. 2008 =
Conducted Cable N/A N/A N/A N/A X
LISN FCC-LISN-50-50-2-02 FCC 03074 11. 02. 2008 =
LISN multiline L1-115 Com-Power 241017 12. 01. 2008 | [X
Bilog Antenna VULB 9160 SCHWARZBECK 9160-3052 06. 01. 2009 =
Open Site Cable 0SC-30 N/A BWS-01 N/A X
Antenna Mast JAC-3 DAIL EMC N/A N/A =
Antegggt::ﬁz:able JAC-2 JAEMC N/A N/A X
EMI RECEIVER ESVN30 ROHDE & SCHWARZ 832854/010 07. 13. 2008 =
Horn Antenna BBHA-120D SCHWARZBECK BBHA9120D 234 03. 15. 2008 =
Spectrum Analyzer R3273 ADVANTEST 150100195 06. 25. 2008 R
RF Amplifier 8449B AGILENT 3008A00809 02. 24. 2009 =
BWS TECH Inc. 17 of 17
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