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-l nvestigations requested : Measurenent to the rel evant
clauses of F.C.C rules and regulations Part 15
Subpart B — Unintentional Radiatiors

-The test report with appendi x consists of 23 pages.

-The test result only responds to the tested sanple.

-1t is not allowed to copy this report even partly without
the al | owance of |1 ST EMC Laboratory.

-This equipnent as for has been shown to be capable of
continued <conmpliance wth the applicable technical
standards as indicated in the neasurenent report and was
tested in accordance wth the nmeasurement procedures
specified in ANSI C63.4 2003.
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| NFORMATI ONS OF TEST LABORATORY

EMC LABORATORY of | ST Co., Ltd.(FCC Filing Lab)
San 21-8, CGoan-Ri, Baekam Myun, Yongin-City
Kyonggi - Do, 449-860, Korea

TEL : +82 31 333 4093 FAX : +82 31 333 4094

ENVI RONMENTAL CONDI TI ONS

Tenperature 14
Hum dity 48 %
At nospheric pressure 1002 nbar

POVWER SUPPLY SYSTEM USED

Power supply system 120vac , 60Hz

PRODUCT | NFORMATI ONS

Power supply system 100- 120Vac , 50/ 60Hz
Power consunption Max. 25W
Tuner/ LNB I F input frequency : 950-2150 MHz
| F Loop Throughout : 950-2150 MHz
I F frequency : Zero IF
LNB Power : 13/18V DC
Current : 500mA( MAX)
Denmodul ati on : QPSK
A/'V Decodi ng Audi o Decodi ng: MPEG Layer | 11
RF Modul at or frequency : 470-860 Mz

- EMC suppression device is not used during the test.

- Pl ease refer to user’s nmanual .
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DESCRI PTI ONS OF TEST

Conduct ed Em ssi ons:

The nmeasurenent were performed over the frequency range of 0.45MHz to 30MHz using a

50Q/50uH LISN as the input transducer to a Spectrum Analyzer or a Field Intensity
Meter. The neasurenents were nmade with the detector set for "Peak" anplitude within an
bandw dt h of 10KHz or for "quasi-peak" within a bandw dth of 9KHz.
- Procedure of Test
The line-conducted facility is located inside a shielded room No.1. A 1m X 1.5m
wooden table 80cm height is placed 40cm away from the vertical wall and 1.5m away
from the other wall of the shielded room The R'S ESH3-Z5 and EMCO 3825/2 LISN are
bonded to bottom of the shielded room The EUT is |located on the wooden table wth
di stance nore than 80cm from the LISN and powered from the EMCO LI SN . The peri pheral
equi pnent is powered fromthe other LISN. Power to the LISNs are 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
fromthe source power supply it normally will be powered from and this supply lines
will be connected to the EMCO LISN. All interconnecting cables nore than 1m were
shortened by non-inductive bundling to a 1m length. Sufficient tine for the EUT,
support equi pnent, and test equipnment was allowed in order for themto warmup to
their nornmal operating conditions. The RF output of the LISN was connected to the R/'S
receiver to determ ne the frequency producing the maxi nrum enission fromthe EUT. The
frequency produci ng the maxi mum | evel was reexan ned using Quasi-Peak node by nmnual
measur enent, after scanned by automatic Peak node for frequency range from 0.45 to
30MHz. The bandwi dth of the receiver was set to 10kHz. The EUT, peripheral equipnent,
and interconnecting cables were arranged and nmanipulated to maxinmze each EME

en ssi on. Eauipment under test

PN
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Filter,

EUT
Measuring ™
apparatus
s
|

Screened room
Non-metallic sunport

LISN Coaxial cable

Artificial mains network

< SideView > < Concept Drawing >
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DESCRI PTI ON OF TEST

Radi at ed Em ssi ons:

The neasurenment was performed over the frequency range of 30MHz to 1GHz using
antenna as the input transducer to a Spectrum analyzer or a Field Intensity Meter. The
measurenment vas nmade with the detector set for "quasi-peak" within a bandw dth of
120KHz.

-Procedure of Test
Prelim nary neasurenents were made at 3 neter using bi-conical and |og-periodic
antennas, and spectrum analyzer to determne the frequency producing the nmax.
em ssion in anechoic chanber. Appropriate precaution was taken to ensure that al
em ssion fromthe EUT were maxi m zed and i nvestigated. The system configuration, node
of operation, turn table azimuth and height with respect to the antenna were noted
for each frequency found. The spectrum was scanned from 40MHz to 300MHz using S/ B bi -
conical antenna and 300 to 1000MHz using S/B |og-periodic antenna. Above 1GHz,
linearly polarized double ridge horn antennas were used. Final measurenents were nade
at open site with 3 neters test distance using S/B bi-log antenna or horn antenna
The OATS have been verified in regular for its normalized site attenuations. The test
equi pnrent was placed on a wooden table. Sufficient time for the EUT, peripheral
equi pnent, and test equipnent was allowed in order for them to warm up to their
normal operating condition. Each frequency found during pre-scan nmeasurenents was re-
exam ned by nanual. The detector function was set to ClISPR quasi-peak npde and the
bandwi dth of the receiver was set to 120kHz or 1MHz depending on the frequency of
type of signal. The EUT, peripheral equipnent and interconnecting cables were re-
configured to the set-up producing the max. enission for the frequency and were
placed on top of a 0.8-nmeter high nonnetallic 1 x 1.5 neter table. The EUT
peri pheral equi pnent, and interconnecting cables were re-arranged and nani pul ated to
maxi m ze each em ssi on. The turntabl e
containing the system was rotated; the antenna
hei ght was varied 1 to 4 neters and stopped at
the azimuth or height producing the nmaxinmm
em ssi on. Each emssion was naximzed by:
varying the node of operation to the EUT and/or
peri pheral equipnment and changing the polarity
of the antenna, whichever deternined the worst-
case
em ssi on Control

Control Roorr

Room




&3 IST Co,, Ltd.
EMC LABORATORY
TEST REPORT NO. : 05-1ST-0143

DESCRI PTI ON OF TEST

Qut put Signal |evel neasurenents

The RF output of the TV interface device was fed to the TV receiver via coaxial cable.

The signal |evel was neasured by direct connection to the spectrum analyzer with 50/75
ohm mat chi ng transforner between the spectrum analyzer and the TV interface device.

The RF output signal |evel neasured RMS voltage was the highest RF |evel present at
the output termnals during normal use of the device. Measurenments were nmade of the
| evel s of both the visual (61.25 MHz) and aural (71.25 MHz) of TV channel 3 and 4.

The voltage corresponding to the peak envel ope power of the video nodul ated signa
during maxi mum anplitude peaks across a resistance(R ohnms) matching the rated output
i npedance of the device, nust not exceed 346.4 tinmes the square root of (R)[uV] for
all other TV interface device. The voltage corresponding to peak envel ope power of the
audi o nodul ated signal, if provided by the TV interface device, must not exceed 77.5

times the square root of (R[uV] for all other TV interface device.(Sec 15.115

(b).(1).(ii))

Qut put Term nal Conducted Spurious Em ssion

The RF output signal was fed to the TV receiver with coaxial cable. The neasurenents
were made by direct connection to the spectrum analyzer and TV interface device with
50/ 75 ohm matching transformer. The frequency range 30 to 1000MHz was investigated for
significant em ssion. The maxi num RVMS voltage of any enission appearing on frequencies
renmoved by than 4.6MHz below or 7.4NMHz above the video carrier frequency on which the
TV interface device is operated must not exceed 10.95 tined the square root of (R

[uV] (Sec 15.115 (b).(2).(ii)) This represents the 30dB attenuation.

Transfer Switch |Isol ati on Measur enent

The neasurenments were made of the maxi num RMS voltage at the antenna terminals of the

switch for all positions of the transfer switch. The nmaxi num voltage corresponds to
the peak envel ope power of the video signal during maxi mum anplitude peaks. In either
position of the receiver transfer switch, the maxi num voltage at the receiving antenna
input termnals of the switch when terninated with a resistance (R ohns) matching the
rated inpedance of the antenna input of the switch, nust not exceed 0.346 tinmes the

square root of (R) [uV]. (Sec 15.115 (c).(1).(ii))
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m Conducted Emi ssion
The requirenments are VET o Not MET
Mnimumlimt margin .4 dB at 0.153 MHz
Maxi mrum limt exceeding

Remarks : With live phase.

Radi at ed Emi ssi on

The requirenments are VET
Mnimumlimt margin .3 dB at 729.
Maxi mrum limt exceeding

Remarks :

Qut put Signal Level Measurenents

The requirenments are
Mnimumlinmt margin
Maxi mum i mt exceedi ng
Remarks : Limits are kept with more than 10dB margin

Qut put Term nal Conducted Spurious Enission

The requirenents are
Mninmumlimt nmargin
Maxi mrum it exceeding
Remarks : Limits are kept with more than 10dB margin

Transfer Switch |solati on Measurenents

The requirenments are
MnimumIlimt margin
Maxi mrum limt exceeding
Remarks : Limits are kept with more than 3dB margin

Prepared By

m nmeans the test is applicable, [J is not applicable.

J.H Lee / EMC Engi neer
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TEST CONDI TI ONS AND DATA

Conduct ed Em ssi ons

[ Appl i cabl e]
Test Equi pnent Used

The test equipment used is calibrated in regular for every year.
Mbdel Nane Manuf act ur er Descri pti ons Calibration Date

Serial Nunber

ESH3 Rohde & Schwarz  Test Receiver Jul. 15, 2004

ESH3- z2 Rohde & Schwarz Pulse Limter Jul. 15, 2004
ESH3- Z5 Rohde & Schwarz LI SN Jul. 15, 2004

EZM Rohde & Schwarz  Spectrum Monitor -

Auxi | i ary Equi pnment Used

Model Name Manuf act ur er Descri pti ons

892108/ 018

357. 8810. 52
862770/ 025

14C5NT Daewoo El ectronics. Color TV Receiver

Accessories including cables

Nane Lengt h Port and Descri pti ons

RCA 1.5m Video / Audio
S- Vi deo -

Envi ronment al Conditions

Tenperature 14

Hum dity 48

At nosphere pressure 1002 nbar
Test Program Recei vi ng Mode
Test Area Conduct ed Room
Test Date March 04, 2005
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Conduct ed Em ssi ons

(Mai ns Term nal Disturbance Vol tages)
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MODEL MAME  Pansat 27804
12820 GOHz PHASE : NEVTRAL

Measur ement Limt
[dB ] [dB ]

Q peak |Aver age| Q peak | Aver age
60.9 44, 65.9 55.9
48. 6 32. 63.5 53.5
42.1 28. 61.7 51.7
47.6 37. 60.0 50.0
39.1 29. 60.0 50.0

Note : The insertion loss, 0.8dB, is negligible conpare with the margi n eval uat ed.
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TEST CONDI TI ONS AND DATA

Radi at ed Em ssi ons
[ Appl i cabl e]
Test Equi pnent Used

The test equipment used is calibrated in regular for every year.
Mbdel Narre Manuf act ur er Descri pti ons Calibration Date

Serial Nunber

ESVP Rohde & Schwar z Test Recei ver Jul . 15, 2004

VULB 9160 Schwar zbeck Ant enna Jul. 19, 2004
3115 EMCO Horn Ant enna Jul . 05, 2004

8566B Hewl ett Packard Spectrum Anal yzer Dec. 01, 2004
85685A Hew ett Packard RF presel ector Dec. 01, 2004

Auxi | i ary Equi prent Used
Mbdel Name Manuf act ur er Descri ptions

861744/ 004
3048
90123602
3014A07159
2817A00760

14C5NT Daewoo El ectronics. Color TV Receiver

Accessories including cables

Nane Length Port and Descri ptions

RCA 1.5m Video / Audio
S- Vi deo -

Envi ronnment al Condi ti ons
Tenperature 14
Hum dity 49
At nosphere pressure 1002nbar

Test Program Recei vi ng Mode
Test Area Open Area Test Site #2
Test Date March 30, 2005
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Radi ated Em ssi ons

(Di sturbance Radi ati on)

[ Appl i cabl e]

Limts Resul t

System (dBuV/ m (dBuv/ m

Recei vi ng Mode . 43. 27.
46. 33.
46. 36.
46. 33.
46. 34.
46. 42.

End of data
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Radi at ed Em ssi ons

(Di sturbance Radi ati on)

MKA 1.058 BHz
REF BO.0 dBuv ATTENM 10 dB 30 .50 dBuv
— h . . o = ' ' .

| |

- | i
START 1.00 GHz
AEE BW 100 kH=z (1) VBW 100 mHz SWP 1.00 sec

ETOP 2.00 GHz

Radi at ed Emi ssion Test 1GHz - 2GHz
Measured Data from 1GHz to 2GHz
Above 1 GHz, peak detector function node is used with 23dB gain of preanp.

The follow ng graphs show that all data of full frequencies are meet with the limt.
We automatically change our antenna polarity, when nmeasure radiated em ssion
The spectrum plot was obtained with peak detect npde and maxi num hold node. It was
used for plot the HP8566B spectrum anal yzer, EMCO 3115 Horn antenna and HP85685A
RF presel ector.
(Section 15. 35)
The peak val ue evaluation at the frequency of 1.058CGHz is
30. 5dB( neasured) + 23.1dB(antenna factor) + 6.7dB(cable |o0ss)
- 23dB(gain of preamp) — 20dB(corrective factor)
= 17. 3dB(l ess than average limt 54.0dB)
The peak value evaluation is |less than the average limt, EUT have the margin relative

to peak value nore than 10dB for radi ated eni ssion for the above 1GHz

Not e
13 0f 23
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TEST CONDI TI ONS AND DATA

Qut put Signal Level Measurenents
[ Appl i cabl e]
Test Equi pnent Used

The test equipment used is calibrated in regular for every year.
Mbdel Nane  Manuf act urer Descri pti ons Calibration Date Serial Nunber

8566B Hewl ett Packard Spectrum Anal yzer Dec. 01, 2004 3014A07159
85685A Hewl ett Packard RF presel ector Dec. 01, 2004 2817A00760

RAM Rohde & Schwar z 50/ 750hns mat chi ng pad - 836625/ 033

Auxi | i ary Equi prent Used
Mbdel Name Manuf act ur er Descri ptions

14C5NT Daewoo El ectronics. Color TV Receiver

Accessories including cables
Nane Length Port and Descri ptions
RCA 1.5m Video / Audio

Envi ronment al Conditions
Tenperature 15
Hum dity 48
At nosphere pressure 1002nbar
Test Program Recei vi ng Mode
Test Area Conpact Chanber
Test Date March 07, 2005
Note : Limt Calculations
For Vi deo Signal
346.4 X 75Y2 = 2999uV = 69.54dBuV = -37.46 dBm
For Audi o Signal
77.5 X 75Y2 = 671.17uV = 56.53dBuV = -50. 46 dBm

The test were performed with RF receiving as VITS. The VITS signals, 1V and 5V
peak-to-peak, were used for channel 3 and channel 4 with alternate. The above

test program were enployed for each channel.
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Qut put Signal Level Measurenments

Freq. ( MHz) Level (dBuV) Limt(dBuVv) Mar gi n( dB)
61. 27 58. 50 69. 54 11. 04
56. 74 42.50 56. 53 14. 03
67.27 58. 50 69. 54 11. 04
62.76 43. 00 56. 53 13.53

Qut put Signal Tabul ated Data wi th Tuner

150f 23
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Qut put Signal Level Measurenments

MKA 61.27 MHz
58_.50 dBuVv
— s ~

! ; 7 ""'ﬂh,u‘,jﬁhl,m"d A |

STOF B7.0 MHz
SWHF 20.0 msec

MARKER

58.74 MHz

= I | I ! . = ———
STAHT S85.0 MH=z GTOP &B7.0 MHZ

HEE BW 100 kH=z (1) VEW 300 kHz Sla 20.0 msec

CH3 (Aud)
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Qut put Si gnal Level Measurenents

D RE ~ MKR B7.27 MHz
ATTEN 10 df 58.50 dBuV
LI IS . e :

L

-— 1 S S — == 1
STAAT B2.0 MH=z
AES BW 100 kH=z (1) VBW 300 kHz
CH4 (Pix)
) " MKA B2.76 MHz

ATTEN 40 dB 43.00 dBuVv
. e =
|

=]

| MARKER
62.76 MHz

— ———— A L = £ __I CEPRECIP 1 i
START E2.0 MH=z STOR 73.0 MH=z
AES BW 100 kH=z (i) VBW 300 z SWE 20.0 msec

CH4 (Aud)

170of 23




&3 IST Co,, Ltd.
EMC LABORATORY
TEST REPORT NO. : 05-1ST-0143

TEST CONDI TI ONS AND DATA

Qut put Term nal Conducted Spurious Em ssion
[ Appl i cabl e]
Test Equi pnent Used

The test equipment used is calibrated in regular for every year.
Mbdel Nane  Manuf act urer Descri pti ons Calibration Date Serial Nunber

8566B Hewl ett Packard Spectrum Anal yzer Dec. 01, 2004 3014A07159
85685A Hewl ett Packard RF presel ector Dec. 01, 2004 2817A00760

RAM Rohde & Schwar z 50/ 750hns mat chi ng pad - 836625/ 033

Auxi | i ary Equi prent Used
Mbdel Name Manuf act ur er Descri ptions

14C5NT Daewoo El ectronics. Color TV Receiver

Accessories including cables
Nane Length Port and Descri ptions
RCA 1.5m Video / Audio

Envi ronment al Conditions
Tenperature 15
Hum dity 48
At nosphere pressure 1002nbar
Test Program Recei vi ng Mode
Test Area Conpact Chanber
Test Date March 07, 2005
Note : Limt Calculation (Sec 15.115(b)(2)(ii))
10.95 X 75Y2 uyVv = 95uV = 39.55 dBuV
pl us 30dB = 69. 55dBuV = -37.45dBm
Above plus 30dB neans the test result(Plots) include the nodul ated vi deo
and audi o signal. You can see there was no significant em ssion nore than

39.55dBuV in following test plots except the nodul ated signals.

The test were perfornmed with color bar as VITS. The VITS signals, 1V and 5V
peak-to-peak, were used for channel 3 and channel 4 with alternate. The above

test program were enployed for each channel.

18 of 23




&3 IST Co,, Ltd.
EMC LABORATORY
TEST REPORT NO. : 05-1ST-0143

Qut put Term nal Conducted Spurious Enm ssion

Freq. ( MHz) Level (dBuV) Limt(dBuVv) Mar gi n( dB)
61. 00 55. 00 69. 55 14.55
66. 90 56. 50 69. 55 13. 05

Spurious Em ssion Tabulated Data with Tuner

190of 23
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Qut put Term nal Conducted Spurious Enm ssion

MKA 1.0 MHz
5.00 dBuy

| |
.J A B AN N A A O bl R I g W o T

START 30 M

AES BW 100 k

" MKA B6.3 MHz
AEF 80.0 dBuv ATTEN 8 56.50 dBuV
r - - T — = T 1 | T 1

|
1
i
il

b Lol sy menMt s |

L L I el |
START 30 MH=z STOF 1.000 GHz
RES BW 100 kHz (1) VBW 300 kHz SWP 290 msec

CH4
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TEST CONDI TI ONS AND DATA

Transfer Switch |Isolati on Measurenent
[ Appl i cabl e]
Test Equi pnent Used

The test equipment used is calibrated in regular for every year.
Mbdel Nane  Manuf act urer Descri pti ons Calibration Date  Serial Nunber

85668 Hew ett Packard Spectrum Anal yzer Dec. 01, 2004 3014A07159
85685A Hew ett Packard RF presel ector Dec. 01, 2004 2817A00760
RAM Rohde & Schwar z 50/ 750hns mat chi ng pad - 836625/ 033
Auxi | i ary Equi prent Used
Mbdel Name Manuf act ur er Descri ptions
14C5NT Daewoo El ectronics. Color TV Receiver

Accessories including cables
Nane Length Port and Descri ptions
RCA 1.5m Video / Audio

Envi ronment al Conditions
Tenperature 16
Hum dity 49
At nosphere pressure 1002nbar
Test Program Recei vi ng node
Test Area Conpact Chanber
Test Date March 28, 2005
Note : Transfer switch isolation neasurenents were made on the Channel 3 and
4 video output frequencies of 61.25 and 67.25 MHz and both position

of the transfer swtch.

Limt cal culation(Sec 15.115 (c¢)(1)(ii))
0.346 X 75Y2= 2.996uV = 9.53dBuV = -97. 46dBm

The test were perfornmed with color bar as VITS. The VITS signals, 1V and 5V

peak-to-peak, were used for channel 3 and channel 4 with alternate. The above

test program were enployed for each channel.
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Transfer Switch |sol ati on Measur enent

Freq. ( MHz) Level (dBuV) Limt(dBuV) Mode Mar gi n( dB)
61. 25 5.16 9.53 Pl ayback 4. 37
67.25 5.55 9.53 Pl ayback 3.98

Transfer Switch Tabul ated Data wi th Tuner
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Transfer Switch |sol ati on Measur enent

ERRh T 1 ERrEY B PP AT EOER RV PN P ELCS TR S PR SRSTISe n ey Swe | P

STAAT 30 MHZ STOP 1.000 GHz

HES BW 3 kiHz (1] W o0 KH=z SWP 100 s

|
|
|
|
My, iyt st Vet S A 0 it o AL i e i, o et g e il

gac




