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1. General Information

1.1 Product Deseription

The Matsushita Electrie Industrial Co., Lid., Model TX-DAHLAINMIT (TX-DHL3TE,
TX-DHL3 TR 1) (referred to as the KUT in this report) s a 15 Inch Color LOCD Display

Monilor.
Rated inpul voltage 1s AC 120V,

FUT is featuring a 12.5, 32.5 M1z processor.

1.2 Related Submitial(s)/Grant(s)

Related Submittal Grant is not conered in this report.

1.3 Tested System Details

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

system(ineluding inserted cards, which have grants) are:

Mode! No. Serial No. rCC 1D Descriplion sable
, Desceription
TX-DBL3INME IFX8110014 ACIN331213H suT AC Power Cord

(15 Inch Color LCD 1.8m Unshielded
~ Display Monitor) USD Cable
1.8m Shicldoed

(TX-DBL3TE.
TX-D5L3TFT)

DABSTA SGT1201004 Do Persona OAC Power Cord
Compuler 1.8m Unshielded
CARGHA NI G AVA [3940C4555X : Printer i AC Power Cord

1.8m Unshicekled
Crinter Cable
3.0m Shielded

RTGOHGTWIP 52372112 AQG-MTNACIH Keyboard Keyboard I/F Cable
: - 2.5m Shiclded
PS/2 Compatible 1003773 E(MKTORA00PS2 Mouse Mouse /I Cable
Mouso 2. 5m Shielded
H300AM A21753001K3006 BIFJ5300AM Modem Modem I Cable

2.7m Shielded
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1. General Information (Continued)

1.3 Tested System Details (Continued)

Model No. | Serial No. FCC 1D Description Cable
Description
T41-030800-A01 None BEJS5300AM AC Adapter AC Power Cord
1.9m Unshielded
ECM-53906 0000162 EWAKCM-53906 USH Mouse USI3 Mouse Cable
1.6m Shiclded
1SCM-53906 0000163 EWARKCM-53900 USH Mouse USE Mouse Cable
1.6m Shielded
1CCM-539006 0000164 EWARLCM-S3900 USD Mouse USB Mouse Cable
1.6m Shiclded
ECM-53906 0000168 EWAKCM-5:3506 UST Mouse UST Mouse Cable
1.6m Shielded
LT 100 None 5 N/A Headphone Headphone Cable
; ; 2.Am Unshiclded
None None IXW-PAS16 Sound Board Audio Cable
: 1.8m Unshielded
1JSV3365 SG30USEICKCG JIY- Video Board Video I/E Cable
[128BBPCIPRO . 1.8m Shielded

1.4 Tesi Methodology

Both conducted and radiated testing were performed according to the procedures in
ANSI C63.4:1992.  Radiated testing was performed al an antenna to FUT distance of
10 meters. Final Result was converted in 3m, using 20 log 10m / 3m.

1.6 Test Facality

The open area test site, Cosmos EMC Lab., and conducted measurement, facility used to
the radiated data is located at 543 Shimesasu, Watarai-cho, Watarai-gun, Mie-ken,
51G-2119, Japan.  This site has been {ully desceribed in a report dated May 23, 1996
submitted io FCC, and accepted in a letter dated July 10, 1996 (31040/51T 13001°2).
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2. System Test Configuration
2.1 Justfication

EUT was measured by max racdiation mode user specified.
The measurcement was conductled for the resolution 1024 X 768 and 640 X480 and

Video I/IF Cable length 1.5m and 1.8m.

Following is the worst condition:
Conducted Emission: 1024 X 768
Dot. Clock Frequency: 80 Miiz
Vertical Frequeney: 75.0 Hz
LHorizontal Frequency: 60.24 kllz
Video I/F Cable length 1.8m

Radiated Emission: 1021 X768
Dot Clock Frequency: 80 Mz
Vertical Frequency: 75.0 1z
Horizontal Frequency: G024 kllz
Video I/FF Cable length 1.8m

2.2 EUT Exercise Soltware

EUT «lid not exereise program during radiated and conducted testing,

2.3 Special Accessories

This cable model and part numbers are instructed with their installation manual.

2.4 lquipment Modifications

No equipment. modification lo achieve comphiance 1o Class B levels was done

during test.
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2. System Test Configuration (Continued)

2.5 Configuration of Tested System

Instrument Cord / Cable

N EUT W AC Power Cord 18m Unshielded
B)  Personal Computey L b) P AC Power Cord 1.8m Unshielded
C) ¢ Prinder ¢) AC Power Cord 1.8m Unshielded
D) Keyboard d)...LAC Poser Cord 1.9m Unshielded

1) Mouse ¢).... Video I717 Cable 1.8m Shiclded

Iy Madem ‘ £ Modem I/F Cable 2.7m Shiclded

()2 Adapter @) | Printer Cable 3,0m Shiclded

[5) : USB Mouse (S/N: 0000162) h) Kevboard I/F Cable 2 5m Shielded
. USB Mouse (/N: 0000163 i) Mouse I/F Cablo 2 5m Shiclded
<) USH Mouse (S/N: 0000161) ) Audio Cable 1.8m Unshielded
K)  USB Mouse (S/N: 0000168) k) | Headphone Cable 2.4m Unshielded
1y Headphone D USB Cable 1.8m Shielded

M) Sound Board m) ““““ “USB Mouse Cable T.6m Shielded
N Video Board
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2. System Test Configuration (Continued)

2.5 Configuration of Tested System (Continucd)

Conducied Emission

Spectrum

Analyzer

RE Selecior

[SMI Test

Receiver
e . | e
I'ranstent Q Artificial-
A
Limiter Mains
b Network
Artificial- {Model MN205013)
Mains a ™ 7™
Network [ v k ¢
, ) ]
(Model ESHI2-Zh) 1 1 + 1 * ]
. M N
— TN - A ¢
TN ‘_|\
LA
Ferrite 13
Core k
I.
h 1 m m
m m
K ] D k I I

Non-conductive table
The height of this

{able was 0.8m
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2.5 Configuration of Tested System (Continued)

Radiated JKkmission

d \ Power
(i
Non-conductive table b Supply
The height of this
table was 0.8m 4
[ . ¢ °
] + |
A C
—R
LA
Ferrite B
Core k
L.
h 1 m
Im m
K JJ 1) o | I
Biconical Logperiodic T
_’ JEUUSA S

Antenna

EM! Test

Pre-Amplifier

Receiver

R Selector

Spectrum

Analyzer
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2. System Test Configuration (Continued)

2.5

Conliguration ol Tested System (Continued)

Conducied FEmission

1y
2)

1))
1

it

12)

13)

11)
15)
16)

18)

1M
20))

21)

EUT is put on the Personal Computer,

Sound Board is inseried in Personal Computer.

Video Board is inserted in Personal Computer.

Personal Computer and Modem located at (.1 m infervals,

Personal Computer and Printer located at 0.1m inlervals.

Keyhoard and Mouse located at 0.1m intervals.

Keyhoard and USB Mouse (S/N 0000164) located at 0.1m infervals.
USTE Mouse (8/N 00001641) and USB Mouse (S/N 00001638)

located at O.1m intervals.

Mouse and USB Mouse (S/N 00(0163) Tocated at O0.1m intervals,

USB Mouse (S/N 0000163) and USB Mouse (5/N O000162)

located at (. 1m intervals.

1SUT is connected 1o Artificial-Mains Network (Model 155112-75)

by the AC Power Cord.

Personal Computer is connected 1o Artilicial-Mains Network (Model MN2050B)
by the AC Power Cord.

Printer is connected to Artificial-Mains Network (Model MN2050B)
by the AC Power Cord.

Extended Cord was {olded at the center of Cord by 0.4m length,

and the Cord was hung in the middle between ground and table.
AC Adapter is connected 1o Artificial-Mains Nelwork (Model MN2050B).
Modem is connected to AC Adapter by the AC Power Cord.

1KUT is connected 1o Video Board by the Video I/ Cable.

Fxtended Cable was folded at the center of Cable by 0.3m length,
and the Cable was hung in the middle between ground and table.
Personal Computer is connected o Modem by the Modem 1/ Cable.
Extended Cable was [olded at the center of Cable by 0.4m length,
and the Cable was hung in the middle between ground and table.
Personal Compuler is connected to Printer by the Printer Cable.
Extended Cable was [olded at the center of Cable by 0.4m length,
and the Cable was hung m the middle between ground and table.
Personal Compuier is connected o Keyboard by the Keyboard I/17 Cable.
Personal Computer is connected (o Mouse by the Mouse [/ Cable.
Foxtended Cable was folded al the center ol Cable by 0.4m length,
and the Cable was hung in the middie between ground and table.
FUT is connecled to Sound Board by the Audio Cable.

Fxtended Cable was folded at the center ol Cable by 0.3m length,
and the Cable was hung in the middle between ground and table.
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2. System Test Configuration (Continued)

2.5 Conliguration ol T'ested System (Continued)
Conducted Emission (Continued)
22) EUT is connecled to Headphone by the Headphone Cable.
23) EUT is connecled to Personal Computer by the USE Cable.

Extended Cable was folded at the center ol Cable by 0.4m length,

and the Cable was hung in the middle hetween ground and table.
24) LUT is connected 1o USB Mouse (S/N 0000162) by the USB Mouse Cable.
20) EUT is connected to USE Mouse (S/N 0000163) by the USB Mouse Cable.
206) EUT 15 connected to USB Mouse (S/N 0000164) by the USB Mouse Cable.
27) KUT 15 connected to USB Mouse (S/N 0000168) by the USB Mouse Cable.

Radiated IKmission

1) KU is put on the Persenal Computer,
2) Sound Board is inserted in Personal Computer,
3) Video Board is inserted in Personal Computer.
1) Personal Computer and Modem focated at 0. 1mintervals,
) Personal Computer and Printer located at O.1m iniervals,
) Keyhoard and Mouse located at 0.1m intervals.
7 Keyboard and USB Mouse (5/N 0DOD1GAD located at O.1m mtervals,
&) UST Mouse (8/N 0000164) and USEB Mouse (S/N 00001G8)
located at 0.1m intervals.
i3] Mouse and UST Mouse (S/N 00001G63) located at O.1m intervals,

10) USE Mouse (S/N 0000163) and USIB Mouse (S/N 0000162)
located at 0.1m intervals.

1) EUT is connecled to Power Supply by the AC Power Cord.

12) Personal Computer s connected o Power Supply by the AC Power Cord.
lxtended Cord was [olded at the center of Cord by 0.4m length,
and the Cord was hung in the middle between ground and table.

1) Printer is conneeted Lo Power Supply by the AC Power Cord.
11) AC Adapter is connected to Power Supply.
10) Modem s connected 1o AC Adapter by the AC Power Cord.

Extended Cord was lolded at the conter of Cord by 0.4m length,

and the Cord was hung in the middle between ground and table.
16) EUT is connected Lo Video Board by the Video 1717 Cable.

Fxtended Cable was folded at the center of Cable by 0.3m length,

and the Cable was hung in the maddle helween ground and table.
17) Personal Computer is connecled to Modem by the Modem [/17 Cable,

Extended Cable was folded at the center of Cable by 0.4m length,

and the Cable was hung in the middle between ground and table.

Cacmne Crarmaratisn
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2. System Test Configuration (Continued)

2.5 Configuration of Tested System (Continued)

Radiated Emission (Conlinued)

18)

19)
20)

21)

22)
23)

24)
25)
26)
27)

Personal Computer is connecied to Printer by the Printer Cable.
Extended Cable was folded al. the center of Cable by 0.4m length,

and the Cable was hung in the middle between ground and table,
Personal Computer is connected to Keyboard by the Keyboard 1717 Cable.
Personal Compuler is connected to Mouse by the Mouse I/F Cable.
Igtended Cable was folded at the cenler of Cable by 0.4m length,

and the Cable was hung in the middle between ground and table,

ISUT is connecled to Sound Board by the Audio Cable.

Extended Cable was [olded at the center of Cable by 0.3m length,

and the Cable was hung in the middle between ground and table.

UT is connected to Headphone by the Headphone Cable.

1LUT is connected 1o Personal Computer by the USDB Cable.

Extended Cable was folded at the center ol Cable by 0.4m length,

and the Cable was hung in the middle between ground and table.

KEUT is connectled to USB Mouse (S/N 0000162) by the USB Mouse Cable.
LU is connected to USE Mouse (S/N 0000163) by the USE Mouse Cable.
1UT is connected to USB Mouse (S/N 0000164) by the USD Mouse Cable.
12U is connected 1o USB Mouse (S/N 0000168) by the USD Mouse Cable.

F o WY o NI | J—
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4. Conducted Emission Data

The initial step in collecting conducted data is a spectrum analyzer peak scan of the
measurement range.  Significant peaks are then marked as shown on the following data page,
and these signals are then quasi-peaked.

Frequency Measured * Limit
(Ml11z) ' WBu V) By V)
Neutral Line 0.65301 39.3 48.0
Neutral _ Line 0.86670 37.7 48.0
Neutral Line 15.00224 40.1 48.0
Neutral Line 16.50831 38.1 48.0
Neutral _ Line 21.00356 44.6 48.0
Neutral Line 22 50532 41.9 48.0
L Line 1.10027 35.8 48.0
L Line 1.52802 36.1 48.0
L Line 15.00182 39.3 18.0
L Line 16.50129 41.8 48.0
L Line 19.50225 40.5 48.0
L Line 21.00402 44 .4 : 48.0
* All readings are quasi-peak unless stated olherwise,
Environment;
Temperature 17 C
Humidity 51 %

Tested Personnel:

(28] ‘ S - ! ¢ ; . -
Fester Signalure yashi S S i L
4

Typed/Printed Name Hivoshi Wakabayashi
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The following data lists the significant, emission [requencies, measured levels, correction factor

(includes cable and antenna corrections), the corrected reading, plus the limit.

the Correction Factor is given in paragraph.

Explanation of

: Receiver * Correction Corrected 3 Meter

I'requency Polarity Reading Factor Reading Limit

(Ml1z) (1H/V) (B V) (d13/m) (B Vim) (dB ¢ V/im)
37.745 | Verlical 47.6 -14.2 33.4 10.0
76.832 Verlical 50.3 -21.2 31.1 10.0
111.844 . Verlical 51.7 -15.9 35.8 13.5
156.618  Vertical 56.3 16.7 39.6 13.5
162.541 Vertical n8.5 -17.1 11.4 13.5
227.561 Vertical 571 -10.1 41.0 16.0

*All readings are quasi-peak unless stated otherwise, with an I bandwidth of 120 klz,

along with an 1 S sweep {ime

. A video (iller was not used.

Environment:
Temperature 13 C
Humidity 45 %
Tested Personnel:
! . )
Tester Signature R RS SR L AR Ny

Typed/Printed Name

Hiroshi Wakabayashi
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5. Radiated Emission Data (Continued)
Field Strength Caleulation

The field strength is caleulated by adding the Antenna Factor and Cable Factor, and
subtracting the Amplifier Gain G any) {rom the measured reading. The basic equation
with a sample caleadation is as (ollows:

FS=RA+ AF +CEF - AG
where S = Field Strength
RA = Receiver Amphtude
AF = Antenna Factor

(I = Cable Attenuation Faclor
AG = Amplifier Gain

Assume a receiver reading of 52.5 dBuV is obtained.  The Antenna Factor of 7.4 and a Cable
Factor of 1.1 is added. The Amplifier Gain ol 29 dB is subtracted, giving a field strength of 32
dBuV/m. The 32 dBuV/m value was mathematically converted Lo its corresponding level in
uVim.

IS =525+ 7.4+ 1.1- 29 =32 dBuV/m

Level in uV/m = Common Antilogarithm [(32 dBuV/m)/20] = 39.8 uV/m
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6. List of Test and Measurement Instruments

Conducled Emission

Manufacturer Instruments Model / Serial No. : Calibration Date

Type Next Calibration
RONDE & Spectrum Analyzer FS13/ 838197005 / May. 1997
SCHWARZ DISPLAY H38301/000) Mayv. 1998
ROHDIE & ML Test Receiver SIS 10 842121/012 Aprile 1997
SCHWARY April. 1998
ROHDIE & Artificial-Mains [esH2-7h S842210/010 May. 1997
SCHWARZ Network May. 1998
CHLASE ELECTRONICS Artificial-Mains MINZ205018 1110 Apnil, 1997

LIMITED

Network

April. 1998

Radiated Kmission

Manufacturer

Instruments

Model /
Type

Serial No.

Calibration Date

Nexi. Calibration

ROHDE &

Spectrum Analyzer

S/

838497/005 /

May. 1997

SCIHWARZ DISPLAY $38301/009 Mav. 1998
ROHDIE & EMI Test Roceiver cSVS 10 BAL122/0104 April, 1997
SCIHWARZ April. 1998
CHASE ELECTRONICS Pre-Amplifier CPAYZS 3045 February. 1493
LINITIED Februavy, 19949
CILASE ELECTRONICS | Biconical Logperiodic CBLGITTEA 1732 March. 1997
LINMITED Anienna NMarch. 1998

[ oo P o Ly I
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7. The Treatment of Uncertainty In EMC Measurement

Uncertainty Budget

CONTENTS = =« + = = = = ¢ o+ o s s s s o v v o e e e e 0t 0 o v a s Page
SECTION
7.1 RADIATED EMISSION = =« v xx v oo e e e e e e e e e e e 19 10 20

7.2

CONDUCTED EMISSION = = = = =« om0 e e e v e e e e e e e 21
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Measurement of vertically polarised field strength between 30 dB ;: V/m and 60 dB 1 Vim

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

Uncertainty = [(dB)
Contribution Probability
Distribution
Biconical Logperiodic
Antenna
10m 30m

Ambient Signals
Antenna factor calibration normal k=2, 1.0 1.0
Cable loss ealibration normal [k =2] 0.5 08
lReceiver specification reetangular 1.5 1.5
Antenna directivily rectangular 0.3 4]
Antenna [actor variation with heighi rectangular 2.2 2.2
Antenna phase centre variation reclangular 0.2 0.1
Antenna [actor {requeney interpolation reciangular 0.2 0.2
Measurement distance variation rectangular 04 0.2
Site imperfections roctangular 1.5 1.5
Mismatch

Receiver VRC: [T=0.2

Antenna VRC: Te=0.67 (B2 0.3 lp! U-shaped 1.1 1.1

Uncertainty limits 20Log (10 T g
System repeatability [previeus assessment | Std Deviation 0.5 0.5
ol s(qw [rom 5 repeats. 1 reading on EU'T)
Repeatability of EUT*
Combined standard uncertainty ue (¥ normal 2.09 2,008
Expanded uncertainiy U normal k=2 1.18 4.197
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7.1 Radiated Emission (Continued)

Calculation for 10m biconical Logperiodic antenna, positive value:

. (1.0} :
ll(: !‘_}I - : _—
\/ 2

+05"

(o..sj: 157403 +22°+02°+02° +04° +15° LI
+ 5 + 3 +

U=2u y) =2Xx 1.209= 1418 dB
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7.2 Conducted Emission

Measurement of conducted emissions between 30 dBuV and 60 dB iV over the

frequency range 9 kHz to 30 MHz .

Uncertainty [(+dB]

Contribution Probability
Distribution
9 kHz - 150 -
150 MHz 30 MHz
Recewer specification reclangular 1.3 1.3
LISN coupling specilicaiion roclangular 1.3 1.3
(Cable and input attenuator calibration normal [k =21 0.3 0.5

Mismatch
Receiver VIRC: [Ty -4.03

LISN VRC: Ty 0.8 9 kHz! 0.2 (30 Mz

Uneertamty hmits 20hog (1.2 Tl U-shaped 0.2 0.05
System repeatability [previous assessment | Standard dev. 02 (135

ol s from 10 repeats. 1 reading on KUTY

Repeatability of KUT*

Combined standard uncertainty ue [y normal 1.12 1.13
Expanded uncertainty U normal k=2 2.24 2.26

Calculation for 9 kHz to 150 kHz range:

. 34130 703 02° )
we [yl =+ I?'—HLJF(_i} L9270 02 = s rzan
3 2 2

U=2Xu [y =2x- 1. 12= 22448

N L L . e g



