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General Information

1.1 Product Deseription

The Matsushita Electric Industyial Co.. Lid,, Model VOLYTS2 143377
(reforred Lo as the EUT in this report) is a Digital Color Display.

Lated inpud voltage 1 AC 120V,

EUT is featuring a 24 MUz processor.

12 Related Submittal(s)/Grant(s)

elated Submittal Grant s nol. conercdin this report,

1.3 Tesled System Details

The FCC 1Ds for all equipment, plus descriptions ol all cables used in the tested

system(including insertod cards, which have granls) are:

Serial No. FCC 1D Descriplion Cable Description

Mudel No.
VORTS21433-%% 1 FX8220004 (1SS 17029 1UT AC Power Cord
(Do) (Ihgital 1.8m Unshielded
Color Video I/IF Cable
Display) 1.8m Shielded 2 Ffw;;;;f
37G2A SGGOYOT35 HOJVECTRAVLD | Personal AC Power Cord o
(Veetra V1.5/100) Compuler 1.5m Unshielded
CABBSA S 8GTRn40TL BYACAHHEX Printer AC Power Cord
1.8m Unshielded
Printer Cable
3.0m Shielded
FKBET20 11009563 CHOSKIBET720 Keyboard Keyhoard I/F Cable
1.8m Unshielded
Cl413A C3418M 13043 BOICIA13X Mousce Mouse 1/ Cable
i 1.9m Unshielded
C202A (130808 BRNMHS20202A Modem 1 Power Cord
1.9m Unshielded
Modem WIF Cable
1.0m Shielded
PACTO-2.5 1390018 N/A Regulated DO AC Power Cord
L Power Supply 2 Am Unshielded
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1 General Information (Continued)

1 Test Methodology

Both eonducted and rashated testing were performed according to the procedures in
ANSI C63.4:1992. Radiated testing was perlormed at an antenna (o SUT distance of

1 metors. Final Resull was converted in 3m, using 20 log 10m / 3m.

1.5 Test Facilily

Cosmos EMC Laly., and conducted measurement facibity used to

The open area lest site,
543 Shimesasu, Watarai-cho, Watarai-gun, Mie-ken,

the radiated data is Jocated al
516-2110, Japan.  This site has been (wly deseribed ina report dated May 23, 1996

submitted 1o FCC, and accepted ina lelter dated July 10, 1996 (31040451 1300172,
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2 System Test Configuration

2.1 Justificalion

PUT was measured by max radiation mode user specilied,
The measuremenl was conducted for the resolution 1280 % 1024 and 610 X480,

I"ollowing is the worst condition:

Conducted Emission: 1280 % 1024

Dot Clock Frequency: 108 MHz
Horizontal Frequency: 64 kHz
Vertical Frequency: G0 Hz

F280 % 13241

Dot Clock Fregquency: 108 MHz
Horvizontal Frequency: 64 kHz
Vertical Frequency: 60 Hz

Radiated Emission:

22 FUT lexercise Software

BUT didd not exercise program during radiated and conducted testing.

2.3 Special Aceessories

‘Fhis cable model and part numbers ave instructed with their stallation manual.

2.4 LEquipment Moedifications

No equipment mothhcation to achiove complianee to Class B levels was doune during o=l
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2. System Test Conliguration (Continued)

2.5 Conliguration of Tested System
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Instrument

- Cord / Cable

N)

B).

C)
D)
1)
1)
)

U

~Personal Computer

“Printer

Kevboard

Mouso

7 Modem

S Regulated DC Power Supply

i)

DC Power Cord 1.9m Unshielded

AC Power Cord 1.8m Unshicelded

AU Power Cord 1.5m Unshielded

CAC Power Cord 1.8m Unshiclded

“Video VI Cable 1.8m Shiclded w1, 2 €ennire Coper

Modem IF Cable 1.0m Shiclded

Printer Cable 3 0m Shiclded

Kevboard 1717 Cable 1.8m Unshiclded

Mouse I/F Cable 1.9m Unshietded
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2. System Test Configuration (Continued)

2.5 Configwration of Tested System (Continued)

Conducted Kmission

IEMT Test

P Receiver Non-condactive board
RIS Selector

The thickness ol thys

Spectrum hoard was 12mm

Analvzer

Transient

Limiter 3 (,' d Artificial-
Mains
Artificial- b Network
NMains aQ AN AN (Model MN20501)
Network [ h
(Madel ESEH2-75) = ﬂ E
E— =
. A I A ¢
Ferrite 0
n Core
i 1
D .

Non-conductive table
The herght of s

table was 0.8m

[ P o N T
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2. System Test Configuration (Continued)

Non-conductive boqril

The thckness of this r}

bhoard was iZ2mm

2.5 Configuralion of Pested System (Continued)

Radiated [Kmission

Ferrite

Core

¢
. ] ( Power Supply
Iy
1
¢
(
& h
e | e
|F A o
B
i ]
1)
A
T 4——— Biconical [Logperiodic
Non-conduetive table Antenna
Pre-

The height ol this

table was 0.8m

FNT Test

Receiver

Amnlilier

1 Selector

Spechrum

Analvzer
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2. System Test Configuration (Continued)

2.5 Confliguration ol Tested System (Contmucd)

Conducled JKmission

1) UT is put on the Persenal Computer.
2) Personal Computer and Modem tocated at 0.1m intervals,
3) Personal Computer and Printer located at 0.7 milervals,
2y Koyheard and Mouse Jocated at 0.Tm infervils
3% Regulated DO Power Supply 1= put on the Non-conduetive hoard.
] PUT is connoected ta Artificial-Mains Network (Model 1E5112-79)
by the AC Power Cord. _
7) Personal Computer is connected to Artificial-Mains Network (Mode! MN205013)

by the AC Power Cord,

8) Printer is connected to Arvtificial-Mains Network (Moedel MN2050B)
by the AC Power Cord,
Fxtended Cord was folded at the center of Cord by 0.35m length.

and the Cord was hung in the middle between ground and {able.

) Regulated DC Power Supply is connected to Artilicial-Mains Network
(Madel MNZ050B) by the AC Power Cord.
)] Modem is connected to Regulated DC Power Supply by the DO Power Cord,

Fxtended Cord was [olded at the center of Cord by 0.3m Tength.
and the Cord was hung in the middle between ground and table.

By FUT is connected to Personal Compuier by the Video [/E Cable.
xtended Cable was folded at the center of Gable by 0.3m length,
andd the Cable was hung in the middle between ground and table.

12) Poersonal Computer is connected to Modem by the Madem 1" Cable.
The Cabte was hung down.

13) Personal Computer is connected 1o Printer by the Printer Cable.
Extended Cable was fotded at the center of Cable by Odm length,
and the Cable was hung in the middle between ground and table.

1) Personal Computer is connected 1o Keyboard by the Keyhoard /I Cable.

15) Persenal Computer is connectod to Mouse by the Mouse /17 Cable.

Cthcmme (Carmnratinm
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2. System Test Configuration (Continued)

2.5 Conliguration of Tested System (Continued)

Radiated Kmission

1) [SUT is put on the Personal Computer.

2) Porsonal Computer and Modem located at O.Imantervals,

T Personal Computer and Printer located at 0.1m intervals,

D [Levboard and Mouse located at 0.1m intervals,

) Regulated DC Power Supply is put on the Non-conductive hoard.
f5) 12T is connected to Power Supply by the AC Power Cord,

Extended Cord was lolded at the center of Cord by 0.35m length.
and the Cord was hung in the middle between ground and table.
T Personal Computer is connected to Power Supply by the AC Power Cord,
xtended Cord was folded at the center of Cord by 0.4m length.
and the Cord was hung in the middle between ground and table.
8) Printer is connected to Power Supply by the AC Power Cord.
Extended Cord was lotded at the center of Cord by 0.35m lenath.
and the Cord was hung in the middle hetween ground and table.
) Reguiated DC Power Supply 1s connected to Power Supply by the AC Power Cord.
10) Modem is connected to Regulated DO Power Supply by the DC Power Cord.
Rxtended Cord was folded at the center of Cord by 0.4m length.
and the Cord was hung in the middle helween ground and table.
1 RUT is connected 1o Personal Compuler by the Video HiT Cable.
Ixtended Cable was folded at the center ol Cable by 0.3m fength.
and the Cable was hung in the middie between ground and fable.
12 Porsonal Computer is connected to Modem by the Moedem E Cable,
The Cable was hung down.
1) Corsonal Computer i= connected fo Printer by the Printer Cable.
Fxtended Cable was folded at the center of Cable by O.4m length.
and the Cable was hung in the middle between ground and table.
1) Pereonal Computer 1= connected to Keyboard by the Keyboard 1/17 Cable.

19} Pereonal Computer i= conneeted 1o Mouse by the Mouse /1 Cable.
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5. Radiated Emission Data (Continued)
Freld Strenglh Caleulation

The Dield strength is caleulated by addimg the Antenna Factor and Cable Faclor, and
sublracting the Amplificr Gain GCany) rom the measured readimg, The baste equation

with a =ample calculation = as [oliows:
I°S = RA + AT+ AG
where  FS = Field Strength

RA = Recerver Amplitude
Al = Anfenna Factor
CIT = Cable Attenuation Factor

A = Amplilier Gain

I

Assume a recciver reading of 52,5 dBuV iz obtained.  The Antenna Faclor of 7.4 and a Cable
Factor of 1.1 is added. The Amplifier Gam ol 29 dB is subtracted, giving a lield strength ol 32
dBuVim. The 32 dBuV/m value was mathematically converted to its corresponding lovel in
uv/m.

FE=020+74+ 1.1 -29=32 dBuV/im

Level inuVim = Common Antidogarithm [(32 dBuV/m)/20] = 34.8 uV/im
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Manulacturer

Instruments

Model /

Serial No.

Calibration Dale

LIMITED

Notwork

Type Next, Calibraiion
ROIDI & Spectrum Analyzoer R SA48197/005 / ‘ Moy, 1997
SUTIWANRY DISPLAY 338:501/009 Mayv. 1998
ROIDIE & [2A I Test Recenver FsT1S 10 SA2121/012 Aprtl 1997
SCHWARY April 1998
ROFIDIE & Artilicial-Mains [ESH2.75 842210/010 My, 197
SCHWARZ Network Bayv, 1998
CHASE ELIECTRONICS Artificial-Mams MN205013 1140 Aprill 1997

April. 1988

Manufacturer

Radiated Emission

Instrumenis

Model /
Type

Serial No.

- Calibration Date

Nex!, Calibration

RO &
SCTIWARY

Spectrum Analvzer

S/
DISPLAY

333497/005 /
348301/009

Mav, 1997
DMy, 1998

ROHDE &
SCHWARY

ISMIT Test Reeevor

IESVSIT0

SAZ2 1220014

April 1997
April. 1993

CHASE ELECTRONICS

LINITTED

Pre-Amplilier

UPADZE

3045

Februars. 1998

FFebruary. 1999

CHASE ELECTRONICS |

LIMITED

Jiconical Logperiodie

Antenna

CBLGITIN

November. 1997

Novemboer. 1998
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7. The Treatment of Uncertainty In EMC Measurement

Uncertainty Budget
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5. Radiated Emission Data

The ToHowing data lists the significant. emission frequencies, measwred levels, corvection factor
{includes cable and antenna corrections), the correctod reading, plus the limil.  Explanation of
the Correction Factor is given in paragraph.

[ Recerver . Correclion Correcled 2 Meter
Frequency  © DPolarity Reading Factor Reading Lt
(MI 1) (V) . (B V) 1 (dB/m) B a Vi) - @B Vim)
35004 Vertical 477 -13.1 316 : 10.0
40164 Vertical H2.9 § -15.4 ' 37.5 10.0
A2 410 Verlical . 0.1 -16.7% 33.7 10.0
45,619 Vertical ' 48.9 ; -18.5 30.1 10.0
145832 Vertical . 52.6 -16.1 36.5 j 13.5
192.006  Vertical 54.1 179 36.2 13.5

*All veadings are quasi-peak unless staled oltherwise, with an 1F bandwidth of 120 kil
along with an 1.8 sweep time. A video [iler was nol, used.

Environment:
Temperature 29 C
Humidity 35 %

Tested Personnel:

Tosier Sivnature 2T //IAéa VY A
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Measurement of vertically polarised field strength between 30 dB V/im and 60 dB : Vim

over the frequency range 30 MHz to 1 GHz on an open area test site at 10m and 30m

Uncertainty (dB)
Contribution Probability | Biconical Logperiodic
Distribution Antenna
10m 30m
Ambieni Swgnals
Antenna [actor eahibration normal k=2 1.0 1.0
Cable loss calibration normal k=2 0.5 0.8
Hecener specilication rectangular [5 1.5
Antenna directivity rectangukbar 03 {)
Antenna factor variation with height rectaneular 2.4 2.2
Antenna phase eentre variation rectangular 0.2 0.1
Antenna Gactor [requeney interpolation rectangular 0.2 0.2
Measurement distance varialion rectangular (). ()2
Site imperfections rectangular 1.5 1.5
Mismatch
Recewer VRC: =02
Aatenna VRC: T=067 TBid .3 lp] U-shaped 1.1 1.1
Uncevtiinty limits 200,0x (1= T 17y
System repeatability previous assessmeat | Std Deviation 0.h (3.5
of s{uk lrom 3 repents. 1 reading on BUT.
Repeatabalisy ol EUT™
Combimed standard uneertnindy ue v normal 204 20098
Expanded uncertaints U normal k=2 418 1107
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7.1 Radiated Emission (Continued)

Calculation for 10m biconical Logperiodic antenna. positive value:

2

B /(1.0)3 (0_5]3 15 +03 +22° +02° 4027 +04° +15°
e Ly = +\ N -
J

e

U=2Zu y) =2xX:209= - 1.18dB
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7.2 Conducted Emission

Measurement of conducted emissions beftween 30 dB V and 60 dB i V over the

frequency range 9 kHz to 30 MIIz .

Uncertainty [+ dB)

Contribution Probability
Distribution 9 kHz - 150 -
150 MHz 30 MHz
Recever specifieation rectangular 1.3 1.3
LISN coupling spoecilication veelangular 1.3 1.3
Cable and mput attenuator ealibration normal Tk =:2] 0.3 0.5
Mrsmaich
Recetver VRC: M- 0,03

LISN VRO Feo0.8 9 kHz 0.2 230 Mz

Uneertaimly limits 200o0g (1= 17 .l U-shaped (02 0.05
System repeatability provious assessment | Siandard dev. 0.2 .33

of s{igw [rom 10 vepeats, | reading on EUT.

Repealabiluy ol IsU

Combined standard uneertainty . 2y normal 1.12 1.13
Expanded uncertainiy U normal k=2 221 226

Calculation for 9 kHz to 150 kHz range:

o 13° +13° 703 02 X
ue Ty o= o +(—J) ST 4020 = 10248
3 2, 2

k=2:

U=2Xu iy, =2x 71.12= 224 B



NVLAP LAB CODIE 200151-0

COSMOS Uaoe 21 of 2]

Tost Report Na. 196701

& Atlachment

User Manual

™ N e



NVEAP LAR CON 200151-0

COSMOS Pave 130621

Tesl Report Nao 1067

4. Conducted lEmission Data

The imitial step in eollecting condueted datis @ spectrum analyzer peak scan ol the
measuremont range.  Signilicant peaks are then marked as shown on the [ollowing data page,

andl these stgnals are Lhen quasi-peaked.

Frequency Measured * Lt

] (Ml12) wBu¥) B V)
Neutral Line i 0.45000 37.1 480
. _Neutral  Line 10.07426 34.3 48.0
Neutral Line | 14.36592 252 48.0
Neutral  Line | 15.46180 37.7 48.0
Neutral Line | 20.65990 35.7 48.0
Neutral Line | 27.394G1 ' 34.3 48.0
L Line 0.45146 : 36.5 48.0
L Line 0.57699 31.4 | 48.0
L Line 7.95606 33.7 : 48.0
L Line 9.68834 36.5 | 48.0
L Line 15.33305 37.3 : 48 .0
L Line 28.101506 : 359 : 48 .0

* All veadings are quasi-peak unless stated otherwise.
Environment:
Temperature 28 C

Humidity 53 %

Tested Porsonnel:

Tester Signature i Ay Lrifoa b as

Typed/Printed Name [liroshi Wakabayashi




