Test Report S/N: B.O80323231.BE]
Test Dates: March 31 - April OF, 1998

FCC Class B
Certification

MEASUREMENT REPORT

Scope - Measurement and determination of clectromagnetic emissions (EME) of radio

frequency devices including intentional and/or unintentional racliators for compliance

with the technical rules and regulations of the Federal Communications Commission.

Company Name: LG ELECTRONICS INC.
Address: Lucky Goldstar Twin Tower
90 Yoido-Dong, Youngdungpo-Gu
Seoul 150-721, Korea
Atlention: Mr. Daehyo Jeong, Manager (Monitor Plant)
! Product Engineering Depl. (Safety & EMC Team)
« FCCID: BEJCB790
« Classification: Ciass B Peripheral Device (JBP)
« EUT Type: 17" Color Monitor
« Trade Name(s) LG
« Modei(s): 7908C, CB790

1998 PCTEST Lab

Max. Resolution:

Frequency Range:

Cabiels):

Power Cord(s):
Rule Part(s):

Test Procedure:
Dates of Tests:
Place of Tests:
Report Serial No:

1600 x 1200, Non-interlaced @ 95kHz/75Hz

H-SYNC: 3CkHz ~ 100kHz
V-SYNC: 40Hz ~ 200Hz

Shielded D-Sub (with ferrite both ends)
Unshielded

FCC Part 15 Subpart B

ANSI C63.4 (1992)

March 31 - April 01, 1998

PCTEST Lab, Columbia, MD U.S.A.
B.980323231.BEJ

L

NRVLA

Lab Code 1004310

LG Electronics Inc. FCC ID: BEJCE790 !
177 Color Monitor (LG Models: 7905C, CRB7Y90)



FCC Class B

Test Report 5/N: 3.980323231.BE]
Certification

Test Dates: March 31 - April 01, 1998

Introduction

The measurement procedure described in American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic
Equipment in the Range of 9kHz to 40 GHz (ANSI C63.4-1992) was used in determin-

ing radiated and conducted emissions emanating from LG Electronics Inc. (Models:

7905C, CB790) 17" Color Monitor FCC ID: BEJCB790.

These measurement tests were conducted at PCTEST Enginecring Laboratory tacility in
New Concept Business Park, Guilford industrial Park, Columbia, Maryland. The site
address is 6660-B Dobbin Road, Columbia, MD 21045, The test site 1s onc of the high-
cst points in the Columbia area with an elevation of 390 feet above mean sea level.
The site coordinates are 39°11715" N latitude and 76°49'38" W longitude. The facility
i 1.5 miles North of the FCC laboratory, and the ambient signal and ambient signal
strength are approximately equal to those of the FCC laboratory. The detailed descrip-
lion of the measurement facility was found o be in compliance with the reguirements
of & 2.948 according to ANSIC63.4 on October 19, 1992,
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Test Report §/N: B.980323231.BE)
Test Dates: March 31 - April 01, 1998

FCC Class B
Certification

Product Information

¢ 1998 PCTEST Lab

Equipment Description:

The Equipment Under Test (EUT} is the LG Electronics Inc. (Models: 7905C, CB790) 17-
inch Color Monitor FCC ID: BEJCB790. The EUT meets the Environmental Protection
Agency (EPA} Energy Star requirements utitizing the VESA Display Power Management

Signalling ( DPMS) protocol for power saving during non-use periods. The monitor also

complies with the Swedish Nutck MPRIl requirements for low radliation emissions.

Max. Resolution :

Frequency Range:
CRT Picture Tube:
Dot Pitch:

Power Supply Input:

Power Cord(sh:

Port/Input Connector(s):

Cable(s):

Dimensions (WxHxD):
Weight {net):

PC Video Cardls) Used:

1600 x 1200, Non-interlaced
H-Sync: 95kiHz / V-Sync: 75H7

H-Sync: 30kHz ~ 100kHz; V-Sync: 40Hz ~ 200Hz
17-inch FST {Hitachi M41 KSX683X68(TH
a0 deilection, Dark face, Ultra Contrast CDT

.26 mm

160-240V VAC, 50/60Hz 2.0A
Unshielded

£1) 15-pin D-Sub type signal connector
Shielded D-5ub (with ferrite both ends)

438 x 429 x 442 mm
18.4 Kg

Number 9 (FCC DoC Model: IMAGINE 128 11}

EMI suppression devicels) installed in production:

* see schematics (Appendix B)

EMI suppression devicels) added and/or modified during testieg:

* none

1.G Electronics Inc, FCC ID: BEJCB790 3

17" Color Monitor (LG Models: 790SC, CB790)



Test Report $/N: 8.980323231.BE|
Test Dates: March 31 - April 01, 1998

FCC Class B
Certification

Description of Tests

Fig. 2. Shielded Enclosure

Line-Conducted Test Facility

Fip. 3. Line-Conducted

fmission Test Set-Up

Fig. 4. Wooden Table &
Ronded LISNs

Fig. 5. LISN Schematic

Diagram

. 1998 PCTEST Lab

Conducted Emissions

The line-conducted facility is located inside a 16'x20"x10" shiclded enclo-
sure. Itis manutactured by Ray Proof Series 81 (Fig. 2). The shielding ef-
fectiveness of the shiclded room is in accordance with MIL-5td-285 or NSA
6H5-6.

A 1m.x1.5m. wooden table 80 cm. high is placed 40cm. away from the ver-
tical wall and 1.3m away from the side wall of the shielded room (Fig. 3).
Solar Electronics and EMCO Model 3725/2 (10kHz-30MHz) 50 /50 uH
{ine-lmpedance Stahilization Networks (LISNs) are bonded to the shielded
room (Flg. 45 The EUT is powered from the Solar LISN and the support
equipment is powered from the EMCO LISN. Power Lo the LISNs are fil-
tered by a high-current high-insertion loss Ray Proot power line tilters
{100dB 14kHz-10GHz). The purpose of the filter is to attenuale ambient sig-
nal interierence and this filter is also bonded 1o the shielded enclosure. Al
electrical cables are shielded by braided tinned copper zipper tubing with
‘nner diameter of 1/2%, 1 the EUT is a DC-powered device, power will be
derived from the source power supply it normally will be powered from and
this supply lines will be connected to the Sotar LISN. LISN schematic dia-
gram is shown in Figure 5. All interconnecting cahles more than 1 meter
were shortened by non-inductive bundling {serpentine fashion) to a 1-meter
lemgth. Sufiicient time for the EUT, supporl cquipment, and test equipment
was allowed in order for them to warm up to their normal operating condi-
tion. The RF output of the LISN was connected to the spectrum analyzer to
determine the frequency producing the maximum EME from the EUT. The
spectrum was scanned from 450 kHz to 30 MHz with 20 msec sweep time.
The frequency producing the maximum level was reexamined using EMI/
Eield intensily Meter and Quasi-Peak adapter. The detector function was sel
to CISPR quasi-peak mode. The bandwidth of the receiver was set to 10
kHz. The EUT, support cquipment, and interconnecting cables were ar-
ranged and manipulated to maximize each EME emission. Each emission
was maximized by: switching power lines; varying the mode of operation or
resolution, clock or data exchange speed; scrolling H pattern 1o the EUT
andfor support equipment, and powering the monitor from the tloor
mounted outlet box and the computer aux AC outlet, if applicable: which-
ever determined the worst-case emission. Photographs of the worst-case
emission can he seen in Appendix C. Each EME reported was calibrated us-

ing the HP8640B sipnal generator.

1L.G Electronics Inc. FCC ID: BEJCB790 4

17" Color Monitor (1.6 Models: T90SC. CB790)



Test Report $/N: B.980323231 .BE
Test Xates: March 31 - April 01, 1998

Fig, 6. 3-Mcter Test Site

Fig. 7. Dimensions of
Quicloor Test Site

Fig. &. Turntable and System

Setup

Fig. 9. Normalized Site

Altenuation Curves TH&V!

€, 1998 PCTEST Lab

Radiated Emissions

Preliminary measurements were made indoors at 1 metcer using breadband an-
lennas, broadband amplifier, and spectrum analyzer to determine the fre-
guency producing the maximum EME, Appropriate precaution was taken o en-
sure that all EME from the EUT were maximized and investigated. The system
configuration, clock speed, mode of operation or video resolution, tumtable
azimuth with respect to the antenna were noted for cach frequency found.
The spectrum was scanned rom 30 to 200 MHz using hiconical antenna
and 200 to 1000 MHz using log-spiral antenna. Above 1 GHz, lincarly po-

farized double ridge horn antennas are used.

Final measurements were made outdoors al 3-meter test range using Roberts™
Dipole antennas or horn anlenna (see Figure 6). The lest equipment was
placed on a wooden and plastic bench situated ona 1.5 x 2 meter area adja-
cent to the measurement arca (see Figure 7). Sufficient time for the EUT, sup-
port equipment, and test equipment was allowed in order for them to warm
up to their normal operating condition. Each frequency found during pre-
ccan measurements was re-examined and investigated using EmI/Field Inten-
sity Meter and Quasi-Peak Adapter. The detector tunction was set 1o CISPR
quasi-peak mode and the bandwidth of the receiver was set to 100 kHz or 1

MHz depending on the frequency or type of signal.

The hali-wave dipole antenna was tuned lo the frequency found during pretimi-
nary racliated measurements. The EUT, support equipment and interconnecting
cables were re-configured 1o the set-up producing the maximum emission for
the frequency and were placed on top of a 0.8-meler high non-metallic 1 x 1.5
meter table (see Figure 8). The EUT, support equipment, and interconnedt-
ing cables were re-arranged and manipulated to maximize each EME emis-
sion. The turntable containing the system was rotated; the antenna height
was varicd 1 1o 4 meters and stopped at the azimuth or height producing the
maximurn emission.  Each emission was maximized by: varying the maode of
operation or resclution; clock or data exchanpe speed; scrolling H pattern to
the EUT andfor support equipment, and powering the monitor from the floor
mounted outiet box and the computer aux AC outlet, it applicable; and
changing the polarity of the antenna, whichever determined the worst-case
emission.  Photographs of the worst-case emission can be seen in Appendix
C.
The Theoretical Normalized Site Attenuation Curves for both horizontal and

Each EME reported was calibrated using the HP8GAGE signal generator.

vertical pofarization are shown in Figure 9.

1.G Electronics Inc. FCC ID: BEJCB790
17" Color Monitor (1G Models: 7908C, CB790)

FCC Class B

Certification
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Test Report 5/N: 3.980323231 .BEJ FCC Class B
Test Dates: March 31 - April 01, 1998 Certification

Support Equipment Used

1. LG Electronics Monitor  FCC ID: BEJCB790 {EUT) SN BO3KG00003
iModels: 790SC, CB790) 1.8 m. unshielded AC power cord

.8 m. shiclded D-Sub cable with Territe both cnds

2. GATEWAY Mid-Tower PC FCC-DoC Model: 55C-200 5/N: 0007078699
1.8 m. unshielded AC powcer cord
Number 9 PCl Video Card FCC-DoC Model: IMAGINE 128 11

3. HP Thinket Printer FCC ID: BS46XU2225C S/N: 2540540053
1.8 m, unshielded AC power cord
1.0 m. shielded cable {bundled)

4. LOGITECH Mouse FCCID: DZL21047 2 S/N:LCT141001559
2.0 m. shielded cable

3. EPSON Modem FCC I BKMBS2C202A SN 010150
1.8 m. unshielded DC power cord

1.2 m. shielded cable

. NEC Keyboard FCC D AQG-MTNSGZ15 S/N: 60943124

2.0 m. shielded cable

N .

——

Fig, 10, System Setup.
tSee "Appendix C - Test Photographs” for actual system setup.)

& 1998 PCTEST Lab LG Electronics Inc. FCC 1D: BEJCB790
17" Color Monitor (LG Models: 7908C, CB790)
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Test Report S/N: B.980323231.BE) FCC Class B
Test Dates: March 31 - April 01, 1998 Certitication

Test Data

Conducted Emissions

(See Data under PLOTS - Next Pages)

NOTES:

1. Al video modes & resolutions were investigated and found to be in compliance. The worst-case
emissions are reported (See Plots next puges).

2. The limit for Class B device is 250 .V from 450kHz to 30MHz.
3. line A = Phase Line B = Neutral

4. Deviations tothe Specifications:  None

* Al rendings are calroted by HPBA40B signal generator with accuiocy snenable fo the Notional instirure of Stondards and Technology (formeily KBS).
#x Megsurements using LISPK quaspeak mode
€. 1998 PCTEST Lab LG Electronics Inc. FCC ID: BEJCB790 7

17" Color Monitor (LG Models: 7908C, CB790)}
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Test Report /N: B.980323231.8BE FCC Class B
Test Dates: March 31 - April 07, 1998 Certification

Test Data

Radiated Emissions

Freq. Level* AFCL* POL | Height Azimuth = FIS : Margin™**

(MHz) - (dBm) @B} . {(HV) 1 (m) (°angte)§ (v/m) | (dB)

w0s 70 30 v a1 . e a7 70
4ss  -e22 135 M 24 . 30 823 52
4456_ o000 248 | v__ 13 Pim - 122_9 a2 d‘
sa0t w0 289 v 12 10 983 -1
6721 -850 294V 12 g0 1176 -46
673.0 045 204V 11 180 1248 41 |
6750  .e38 295 v 141 180 139 = -33

Table 1. Radiated Measurements at 3-meters.
1600 x 1200 N/I @ 95kHz/75Hz

= NOTES:
| 1. All video modes & resolutions were investigated and found to
= be in compliance The worsi-case emissions are reported.

Z —t 3 | I'"" 2 The radiated limits are shown on Figure 11. Above 1GHz
o 5 | L L1 the limit is 500, /m. The EUT was tested up to 2GHz and
= T Ll TR T R e o significant emission was found.
- SRET s Ty A

Fig. T1. Limuits at 3 meters

¥ A reeings are coibroved by HPS4408 signol generator wirh accuracy roceable to the National Instiute of Stondusds and Technology (Formerly NBS).
nE AFCL = Antenng Factor (Roberts'™ dipole) and Cable Loss (30 f1. RGS8C/U).
FRx Measuiements using CISFR guosipeak mode. Above TGHz, peak detector funchan mode is used using o resofuiion bundwidth of 1Mz and 5 video bendwidth of IMHz.

The peal feve] compies with the overage fimit. Peak mode is used wiih finearly poianzed hor antenna and lowrloss microwave cable.

e 1998 PCTEST Lab LG Eleciyonics Inc. FCC ID: BEJCB790 &
17" Color Monitor (LG Models: 7908C, CB790)
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Sample Calculations

dB uV =20 log 10 ( nV/m)

d uV =dBm + 107

X1
a 4.477 MHz Class B limit = 250 4V = 47.96 dBuV

Reading = =73.0 dBm (calibrated level)
convert to dbuV = =73.6 + 107 =33.4 dBuV

10 33420 _ 46 8 uV

Margin = 33.4 — 47.96 = -14.50
18.6 dB below limit

FX. 2

. 235.8 MHz Class B limit = 200 uV/mn = 46 dBuV/m
Reuding = -82.8 dBm (calibrated level)

convert to dBuV/m = =82.8 + 107 = 24.2 dBpV/m

Antenna factor + Cable Loss = 18.1 dB

Total =42.3 dBuV/m

Margin = 423 — 46.0=-3.7
3.7 dB below the limit

< 1998 PCTEST Lab 1. Electronics Inc. FCC ID: BEJCB790) 9
[ 7" Coltor Monitor (1.G Models: 7908C. CB790)
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Accuracy of Measurement

FCL Class B
Certification

The measurement uncertainties stated were calculated in accordance with the requirements

of NIST Technical Note 1297 and NIS 81 11994,

( nnml)ullon

i’mlmhlllly Dumhullon i

thine Conducteds

- 9KH/-150MHz.

Ln(L'l’lclll_L+/ (iB I\
il
]

nk H0-30 MH/

_Ixpanded vncertainty U _

 Receiver specification . B . - _Redlangular T i.o ]
LISN coupling specitication - _ Rectangular - _La 1.5 ;
_ Cable and input attenuator calibration ) Normal (k=2) 0.3 ) 0.5 4
Mismalch:  Recewer VRO T=(003 !
LISN VRO I'e=t04 {9 kHe 0.2 (30 MH7) U-Shaped 0.2 (1.45

_____ ) _Lincertamty limits 20Logtt +/-0 1) o L

 System repeatabdity s __Std deviabion o 0 005
_ Repeatabldity ot LUT ] s e
Combined amnclal(iwgilj( ulmnly o Normal 1.20 : 1.30 |
_ Fxpanded uncenainty L o Nomaltk=2 1 7772.5 o 2.6 i

Caleulations for 150 kHz to 30 MHz:
1! ] —7 ] P ——
udy)= \/—u; =N : = %DJ > m +0.35%=+1.298d8
Li=2 U y)=+" 2.6d8
Contribution th 1h|lny Distribution _ L'm (‘Il.]il‘lll(H E+f (#I%)
. Radigled bmissionst - . L m oo Wm
Ambient Signals [ _'}
Antenna lactor C alhration L L N()lmai (k= 2 - _H-1.0 +/- 1.0 7‘3
Cable Juss Calibration . e CNommel k=2 e +-02 |
_ Recever spe ication o L Rectangular +H-1.5 .+ L5 ]
~Antenna directivit - B ~Kectangular +05-0 0 1 #0585
Antenna 1acior \mmmn wit h hvujhl L ) ~ Rectangular 20 =05 :
~Antenna phase centre varation o o Rectanpular R A ‘% +;_’-_{_).4

_ _r\|1li11|1cg__lf)£ tor frequency interpolation o I\ggili.mhL_n_J__ar - 025 +/-0.25 [
_ Measurement distance varation N o Rectangular +- 06 +/-0.4 ;
Sile mmpertections o L Reatangualar B V+J/— 2.0 /- 2.0 ;
Mismateh: Recewver VRO =1 )/_’ + 1.1
Antenna VRO Ty = (167 (81 0.3 (Lp) LI-Shaped +/- 1.5
. nceramiy limits 20Logt4/- 1Y R 2 o
_ Syslem repeatabily - e St Peviation 05 +/- 0.5 :
 Repeatabdity of TUT . - - B
777777 (,(_ﬂw_bu)giiﬁlal)(_l_.lr(iﬂtjni('eri_gﬂjty . o CNormab +2.19/7-2. ZI L +1 Tai-1.72 ,.!
Normal (k=2 FAIB/ 442 13481344 |

Caleulations for 3m biconical antenna. Coverage factor of k=2 will ensure that the level ot

confidence will be approximately 9 5%,, therefore:
U = 2uciy) = 2 x +/- 219 = +/-4.38 dB

LG Flectronics Inc. FCC ID: BEJCB7Y0
177 Color Monitor (LG Models: 7905C, CB790)
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Test Equipment

Type Model Cal. Due Date S/IN
Microwave Spectrum Analyzer  HP85668 {100Hz-22GHz) 08/15/98 3638408713
Microwave Spectrum Analyzer  HPB5668 {100Hz-22GHz) 04/17/98 2542411898
Specirum Andlyzer/Tracking Gen. HP8391A {100Hz-1.8GHz) 08/10/98 3144402458
Signal Generator HP36408 {500Hz-1GHz) 04/07/98 2232019558
Signal Generalor HPB640B {500Hz-1GHz) 08/09/98 1851409816
Signal Generator Rohde & Schwarz (0.1-1000MHz) 09/11/98 894215/012
hiltech/Enton Recciver NM37/57A-SL (30-1000MHz)  04/12/98 0792-0321
Ailsech/Eaton Receiver NM37/57A {30-1000MHz} 03/11/99 0305-03334
Ailtech/Faton Receiver NM17/27A (0.1-32MHz) 09/17/98 0608-03241
Quasi-Peak Adapter HPB5650A 18/15/98 2043400301
Ailtech/Eaton Adupter (CA-7 CISPR/ANSI QP Adapter  03/11/99 0194-04082
RGS5B Coax Test (able Ho. 167 nfu
Harmonic/Flicker Test System ~ HP 68414 (IEC 555-2/3) 3531400115
Brondband Amplifier (2) HP8447D 1145400470, 1937403348
Broadband Amplifier HP8447F 2443403784
Tronsient Limiter HP119474A (9kHz-200MHz) 7820400300
Horn Antennia EMCO Model 3115 (1-18GHz) 9704-5182
Horn Antenna EMCO Model 3115 {1-18GHz) 9205-3874
Horn Antenna EMCO Mode! 31146 {18-40GHz) 9203-2178

Biconical Antenna (4)
Log-Spiral Antenna (3}
Roberts Dipoles

Eaton 94455/Eaton 94455-1/Singer 94455-1/Compkiance Design
Aittech/Taton 93490-1
(ompliance Design (1 set)

1295, 1332, 0355
0608, 1103, 1104

filtech Digoles DM-105A (1 set) 33448-11
EMCO LISK 3816/2 1079

EMCO LISN 3816/ 1077

EMCO LISN 3125/2 2009
Microwave Preamplifier 40dB Goin HP83017A (0.5-26.56Hz} 3123400181
Microwave Cables MicroCoux (1.0-26.5GHz}

Ailtech/Eaton Receiver NM37/57A-SL 0792-03271
Spectrum Analyzer HPE5944 3051400187
Specirum Analyzer (2) HPB591A 3034401395, 3108A02053
Modulation Analyzer HPBYOTA 2432403467
NTSC Pattern Generaforleader 408 0377433

Noise Figure Meter HP 89708 3106402189
Moise Figure Meter Ailiech 7510 TE31700

Notse Generator Ailtech 7010 1473
Microwave Survey Meter Holoduy ~ Model 1501 (2.450GHz} 80931

Digital Thermometer Extech Instruments 421305 426966
Attenuator HP 84954 (0-70dB) D(-4GHz

Bi-Directional Coux Coupler Narde 30204 {50-1000MHz)

Shielded Screen Room RF Lindgren Model 26-2/2-0 6710 (PCT270)
Shielded Semi-Anechoic Chamber  Ray Proof Model 581 R2437 (P(1278)
Enviromental Chomber Associated Systems Model 1025 (Temperature/Humidity} P(T285

* (Calibration fracecble to the National Institate of Standards end Technology {NIST).

<. 1998 PCTEST Lab

1. Flectronics Inc. FCC ID: BEJCB790

177 Color Monitor (LG Models: 7905C, CB790)
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Test Software Used

90)

CLS:COLOR 7.0

FOR1=1TO 80

PRINT “H™:

NEXTI

FORK=1TO25

LPRINT “H™;

NEXTK

OPEN “COM1I:1200.N.8.1.CS0.DS0" FOR OUTPUT AS #1
PRINTH#1."ATDT.0123456789"

106 CLOSE:GOTO 20

NOTE:

This is a sample of the basic program used during the test. However, during testing a

different software program may be used; whichever determines the worst-case condi-

lion. in addition, the program used also depends on the number and type of devices he-

ing tested.

Actual program used s the "H" pattern in Notepad under Windows environment. All
video modes & resolutions (1600x1200, 1280x1024, 1024x768, 800x600, 640x480

Nan-interlaced) were investigated and tested.

., 1998 PCTEST Lab

LG Flectronics Inc, FCC ID: BEJCB790 12
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Recommendation/Conclusion

The data collected shows that the LG Electronics Inc. (Models: 7908C, CB790) 17"
Color Monitor FCC I1D: BEJCB790 complios with §§ 15.107 and 15.109 of the
FCC Rules. The highest emission observed was at 16.263 MHz for conducted
emissions with a margin of 10.35 dB, and at 675.0 MH7 for radiated cmissions

with a margin of 3.3 dB.

©. 1998 PCTEST Lab LG Electronics Inc. FCC ID: BEJCB790 i3
17" Color Monitor (LG Madels: 7908C, CB7Y0)



