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CLASS II PERMISSIVE CHANGE CERTIFICATION OF COMPLIANCE

Date of Issue: January 10, 2016 Test Report No: 16-EMUS-0010
Test Site: LG Electronics Changwon EMC Center

This class II permissive change certification of compliance is to change the controller PDB on the model
MZ1697GS,

FCC ID : BEJX160NP (Test Report No.: 07-EMUS-0137) dated on 12/06/2007.

Applicant: LG Electronics Inc.

Regulation: FCC Part 18 — ISM Consumer Device

Test Procedure: MP-5: 1986

Equipment Class: Industrial, Scientific, and Medical equipment
EUT Type: Microwave oven

Magnetron Type: 2M246(LG)

Brand Name(s): LG or GE

Model No.: MZ1693GSL

(Buyer model No.:PSB9240SF#i#)

#: From 0 to 9 or from A to Z for inventory control
with one to five digits.

FCC ID: BEJX160NP

This device has been verified to comply with the applicable requirements in the FCC Part 18 and was
tested in accordance with the measurement procedures specified in MP-5: 1986.

I assure full responsibility for the completeness of these measurements and vouch for the qualifica-
tions of all persons taking them.
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Kim Dae Woong / Principal Research Engineer
Changwon EMC Center
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Test Report No.: 16-EMUS-0010 FCC Part 18 (ISM)
Test Date: December 17, 2015 Certification

CLASS II PERMISSIVE CHANGE REPORT FOR A MICROWAVE OVEN

Scope - Measurement and determination of electromagnetic emissions (EME) of radio fre-
quency devices including intentional and/or unintentional radiators for compliance with the
technical rules and regulations of the Federal Communications Commission

EUT Type: Microwave oven
MZ1693GSL
(Buyer model No.:PSB9240SF###)
Model No.:
#: From 0 to 9 or from A to Z for inventory control
with one to five digits.
FCC ID: BEJX160NP
Rule Part: FCC Part 18
Test Procedure: MP-5: 1986
Date of Test: December 17, 2015 — December 28, 2015
Date of Issue: January 10, 2016
Test Result: Pass

EMC Center authorizes the above-named applicant to reproduce this report provided it is reproduced in its entire-
ty.

EMC Center reports apply only to the specific sample(s) tested under stated test conditions. It is the manufactur-
er’s responsibilities to assure that additional production unit of this model are manufactured with identical elec-
trical and mechanical components.

This report is the confidential property of the client. As a mutual protection to our clients, the public and our-
selves, extracts from the test report shall not be reproduced except in full without our written approval.

This report must not be used by the client to claim product endorsement by any agency of the U.S. Government.

The EMC Center facilities has been placed on file and the name of our organization added to the FCC'’s list for
the FCC Part 15 and 18 of the Commission’s Rules under Registration Number 93197.

Tested by: Reviewed by:
7 v/

Ve Mé‘?{

d /
Lee Eun Mi / Research Engineer. Son Kwang Mu / Chief Research Engineer
Changwon EMC Center Changwon EMC Center
LG Electronics Inc. LG Electronics Inc.
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Test Report No.: 16-EMUS-0010
Test Date: December 17, 2015

FCC Part 18 (ISM)
Certification

1. CLIENT INFORMATION

The EUT has been tested by request of:

Company:
(Manufacturer)

1. LG Electronics Inc. Kitchen Package Division
170, Sungsanpaechongro, Seongsan-gu, Changwon-si,

Gyeongsangnam-do, 642-711, Korea

Name of contact:
Telephone:
Fax:

Mi Ran Park
+82-55-260-3463
+82-55-268-4783

2. EQUIPMENT UNDER TEST (EUT)

EUT is the LG Electronics Inc. Microwave Oven as followings:

Equipment:

Model:

Brand name:
Serial number:
Magnetron:
RF Frequency:

RF Power Output:
Power Consumption

Microwave Mode:

Rated Input Voltage:
Rated Input Current

Microwave Mode:

Cavity Volume:

Oven Type:

Mode Stirrer:

Power Cord:

Outer Dimensions (inch)

Microwave oven
MZ1693GSL

(Buyer model No.:PSB9240SF####)

#: From 0 to 9 or from A to Z for inventory control with
one to five digits.
LG or GE

Proto type, not provided yet
2M246 by LG

2,450 £ 50 MHz

950 W

1600 W
120 V~, 60 Hz

142 A

1.6 Cu.ft

Over the range / Household

Turntable

Shielded

29-25/32 X 19-1/32 X 21-1/2 (W x Hx D)

EMI suppression device(s) installed in production: See schematics (Appendix. EUT photos)

EMI suppression device(s) added and/or modified during test: None

This Class II permissive change certification of compliance is to change the controller PCB on
the model MZ-1697GS, FCC ID : BEJX160NP
(Test Report No.: 07-EMUS-0137) dated on 12/04/2007.
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3. TEST SITE

Measurement of radiated emissions from EUT was made at semi-anechoic chamber that has
been in compliance with Federal Communications Commissions (FCC) requirements of clause
2.948 according to ANSI C63.4-2009.

4. CALIBRATIONS OF MEASURING INSTRUMENT

All measurement was made with instruments calibrated according to the recommendation by
manufacturer. Measurement of radiated emissions and power line conducted emissions were
made with instruments conforming to American National Standard Specification, ANSI C63.4-
2009. The calibration of measuring instrument, including any accessories that may affect test re-
sults, was performed according to the recommendation by manufacturer.

5. DESCRIPTION OF TEST CONDITION

5.1 Power line conducted emission measurements
Power line conducted emission measurements were based on the std. CISPR 11:2009+A1:2010.

5.1.1 Shielded enclosure
The measurement for power-line emissions from EUT was made in shielded enclosure that
provides sufficient shielding effectiveness enough not to affect test results.

5.1.2 Detector function selection and bandwidth
During conducted emission measurement, a radio noise meter that has a CISPR quasi-peak
detector with 10 kHz IF bandwidth of 6 dB was utilized.

5.1.3 Frequency range to be scanned
For conducted emissions measurement, frequency range of 150 kHz to 30 MHz included
was investigated.

5.1.4 Unit of measurement
Test results for conducted emissions are reported in micro-volt.

5.1.5 Line impedance stabilization network (LISN)
A LISN with characteristics that conform to the requirements of ANSI C63.4-2009 was
used for the measurement of conducted power-line radio noise; (50 micro-henries / 50
ohms). Chassis and earth-points for grounding of the LISN were earth-grounded.

5.1.6 Test conditions and configuration of EUT
The EUT was configured and operated in all modes of operation so as to find the maxi-
mum enumeration of emissions from EUT.
The EUT has designed to use the public AC lines with rated AC voltage as specified in
owner’s manual and Installation’s manual of EUT and filtered to meet the requirement.
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AC power was supplied to the EUT through LISN with characteristics described in 5.1.5
of this report.

The EUT was placed on a 1 m><1.5 m><40 cm high wooden table which is placed on the
earth-grounded conducting surface larger than 2 square meter. The vertical conducting
surface was replaced with horizontal ground plane. Length of the power lead in excess of
80 cm horizontally separating the EUT from LISN was folded back-and-forth form at the
center of the power cord not exceeding 40 cm in length.

The EUT was operated with a load of 1000 ml water initially at 20 £ 5 °C placed at the
center of the load-carrying surface.

Each type of accessory provided by manufacturer or typically used and support equipment
were connected to the EUT during measurement to the typical usage and applicable as
nearly as practicable.

5.1.7 Measurement uncertainty

The measurement uncertainty describes the overall uncertainty of the given measured val-
ue during the operation of the EUT in the above-mentioned way.

The measurement uncertainty was calculated in accordance with NAMAS NIS 81:
“The treatment of uncertainty in EMC measurement.”
For calculated uncertainty of each item, refer the next page.

The measurement uncertainty was given with a confidence of 95%.

5.2 Radiated emissions measurement

5.2.1 Test site
Measurement was made in semi-anechoic chamber as described at Clause 3 in this report.

5.2.2 Detector function selection and bandwidth
In radiated emissions measurement, field strength meter that has quasi-peak and average
detector was used. The bandwidth of the detector of instrument is 120 kHz for frequency
range of 30 MHz - 1,000 MHz, and 1 MHz for frequency range of 1 GHz to 26 GHz.
Emissions be measured are detected in average mode.

5.2.3 Unit of measurement
Test results of radiated emissions measurement are reported in microvolts per meter at the
specific distance. Using the unit of dBuV on the test instrument, the indication unit was
converted to field strength unit of uV/m as following method;

E/S = 10\ RFAR+CRI0) (WV/m)
here,
F/ S: Field Strength in pV/m, R: Meter Reading Level in dB(uV),
AF: Antenna Factor in dB/m
CF: Conversion Factor
*30MHz ~ 1 GHz: CF =CL
* Above 1 GHz: CF =CL - PG + FL + AL
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Test Report No.: 16-EMUS-0010 FCC Part 18 (ISM)

Test Date: December 17, 2015 Certification
CL: Cable Loss (dB) FL: Filter Loss (dB)
PG: Preamplifier Gain (dB) AL: Attenuator Loss (dB)

5.2.4 Antennas
Measurements were made using calibrated biconical antenna in range of 30 MHz to 300
MHz, log-periodic antenna in range of 300 MHz to 1,000 MHz and horn antenna in range
of 1 to 26 GHz to determine the emission characteristics of the EUT. Measurements were
also made for both horizontal and vertical polarization.
The horizontal distance between the receiving antenna and the closest periphery of the
EUT was 3 meters for horn antenna and 10 meters for biconical and log-periodic antenna.

5.2.5 Frequency range to be scanned
For radiated emissions measurements, the spectrum in the range of 30 to 1,000 MHz and
above, if found, was investigated.

5.2.6 Test conditions and configuration of EUT
The EUT was configured and operated in all modes of operation so as to find the maxi-
mum RF energy generated from EUT.
The power was furnished with rated (normal) AC 120 volts, as specified in the Owner’s
manual of EUT. The EUT was placed on a 1 m high non-metallic table. The turntable con-
taining the system was rotated and the antenna height was varied 4 m to find the maximum
RF energy detected from EUT.
Each type of accessory provided by manufacturer or typically used and support equipment
were connected to the EUT during measurement to the typical usage and applicable as
nearly as practicable.

5.2.7 Measurement uncertainty

The measurement uncertainty describes the overall uncertainty of the given measured val-
ue during the operation of the EUT in mentioned above way.

The measurement uncertainty was calculated in accordance with NAMAS NIS 81: “The
treatment of uncertainty in EMC measurement.”
For calculated uncertainty of each item, refer the next page.

The measurement uncertainty was given with a confidence of 95%.
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5.3 Uncertainty of Radiated Electric Field Strength (30 MHz ~ 1000 MHz)

The Expanded Uncertainty (U) shall be less than or equal to the uncertainty limit 5.3 dB of CISPR 16-
4-2 (2014) requirement. If the expanded uncertainty is greater than Ucispr, and then it is deemed to
comply in case no measured disturbance, increased by U- Ucspr, €xceeds the disturbance limit.

Estimated Probability Standard
Input quantit Symbol Uncertainty Distribution Uncertainty Reference
e 1%) dB function dB A2
=S GHEgE) | @EEm | (@EEEHE)
Std.Deviati Standard
.Deviation
1. Receiver reading V., + 0.25 eviatio + 0.25 Deviation
(k=1) .
(10 times)
L Standard
. . Std.Deviation o
2. Attenuation: Antenna-Receiver ac + 0.00 (k=1) + 0.00 Deviation
- (10 times)
librati
3. Antenna factor F, + 069 k=2 +035 Calibration
certificates
4. Receiver corrections:
Calibration
4.1. Sine wave voltage + 0.17 k=2 + 0.09
ine wave vottag SVsw certificates
4.2. Pulse amplitude response SV + 0.54 Ret | + 031 Calibration
2. + 0. n r + 0.
p p pa etangula certificates
4.3. Pulse repetition rate response SV + 0.54 Ret | + 031 Calibration
3. + 0. n r + 0.
P P pr etanguia certificates
CISPR16-4-2
4.4. Noise Floor Proximity SV ¢ + 1.10 Retangular + 0.64
(2014)
5. Mismatch of Antenna & Receiver +2.29 + 1.62 Equipment
N M U-Shaped quip
(SFEILE =417] 285 -312 - 220 Manual
6. Antenna corrections
. . CISPR16-4-2
6.1. AF Frequency interpolation OF o¢ + 0.30 Retangular + 0.17 (2014)
. . . CISPR16-4-2
6.2. AF variation with height SF.p + 0.30 Retangular + 0.17
(2014)
N CISPR16-4-2
6.3. Directivity difference at 10 m SF Ldir + 0.25 Retangular + 0.14 (2014)
_ CISPR16-4-2
6.4. Phase centre variation at 10 m 5Faph + 0.3 Retangular + 0.17 (2014)
- CISPR16-4-2
6.5. Cross-polarization 5Facp + 0.9 Retangular + 0.52 (2014)
CISPR16-4-2
6.6. Balance SF abal +03 Retangular + 017 (2014)
7. Site corrections
7.1. Site imperfactions SA + 3.80 Triangular + 1.55 NSA Report
. CISPR16-4-2
7.2. Separation distance at 10 m &d + 0.10 Retangular + 0.06 (2014)
. CISPR16-4-2
7.3. Effect of setup table material SANT + 05 Retangular + 0.29 (2014)
CISPR16-4-2
7.4. Table height at 10 m Sh + 0.1 k=2 + 0.05
(2014)
Combined standard uncertainty + 24
(RerEssn) -26
Expended measurement uncertainty
X Normal + 47
(95.4 %, Confidence level, & = 2) (dB) £ =2 52
(StxtE s k=2 ~
Lab’s Expended measurement uncertainty : 5.2 dB
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5.4 Uncertainty of Radiated Electric Field Strength (1 GHz ~ 4.5 GHz)

The Expanded Uncertainty (U) shall be less than or equal to the uncertainty limit 5.2 dB of CISPR 16-
4-2 (2014) requirement. If the expanded uncertainty is greater than Ucspr, and then it is deemed to
comply in case no measured disturbance, increased by U- Ucispr, €xceeds the disturbance limit.

Estimated Probability Standard
. Symbol Uncertainty Distribution Uncertainty Reference
Input quantity " . =
(2BE 94) Z18) dB function dB (FDE¥)
=T xygss) | (@EEm) | (BEEYR)
—
. . Std.Deviation quipment
1. Receiver reading V., + 0.04 (k=1) + 0.04 Manual
_ (10 times)
Equi t
. . Std.Deviation quipmen
2. Attenuation: Antenna-Receiver ac + 0.01 + 0.01 Manual
(k=1) .
(10 times)
3. Antenna factor F, + 0.69 k=2 + 035 Calll?.rat|on
certificates
4. Receiver corrections:
Calibrati
41. Sine wave voltage SVew £027 k=2 + 014 altbration
certificates
CISPR16-4-2
4.2. Noise Floor Proximity OV + 0.70 Retangular + 040
(2014)
5. Mismatch of Antenna & Receiver + 048 + 034 Equi t
N i oM U-Shaped quipmen
(SHH|IL, =417 28 - 051 - 036 Manual
6. Antenna corrections
ISPR16-4-2
6.1. AF Frequency interpolation OF ¢ + 0.30 Retangular + 017 ¢ 8(2013)
6.3. Directivity difference OF Ldir + 1.50 Retangular + 087 CISPR16-4-2
(2014)
. CISPR16-4-2
6.4. Phase centre location 5Faph + 0.30 Retangular + 0.17 (2014)
N CISPR16-4-2
6.5. Cross-polarization 5Facp + 0.90 Retangular +0.52 (2014)
7. Site corrections
7.1. Site imperfactions S veur + 391 Triangular + 1.60 VSWR Report
CISPR16-4-2
7.2. Separation distance at 3 m éd +0.30 Retangular +0.17
(2014)
ISPR16-4-2
7.3. Effect of setup table material SA NT + 1.50 Retangular + 0.87 ¢ 5(2013)
CISPR16-4-2
7.4. Table height + 0.00 k=2 + 0.00
9 Sh (2014)
Combined standard uncertainty * 55
(REeE=%9E) -
Expended measurement uncertainty
i Normal +
(95.4 %, Confidence level, k = 2) (dB) k=2 44
Elxese) (k =2) )
Lab’s Expended measurement uncertainty : 4.4 dB
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5.5 Uncertainty of Radiated Electric Field Strength (4.5 GHz ~ 18 GHz)

The Expanded Uncertainty (U) shall be less than or equal to the uncertainty limit 5.5 dB of CISPR 16-
4-2 (2014) requirement. If the expanded uncertainty is greater than Ucispr, and then it is deemed to
comply in case no measured disturbance, increased by U- Ucspr, €xceeds the disturbance limit.

Estimated Probability Standard
. Symbol Uncertainty | Distribution Uncertainty Reference
Input quantity N . o=
(22T 94) Z138) dB function dB (HnEd)
=0 (FHEYE) | @EEF) | (EFEYE)
t
. . Std.Deviation > ar?dérd
1. Receiver reading V., + 0.05 + 0.05 Deviation
(k=1) .
(10 times)
L Standard
. . Std.Deviation .
2. Attenuation: Antenna-Receiver ac + 0.01 (k=1) +0.01 Deviation
h (10 times)
CISPR16-4-2
3. Preamplifier gain + 0.29 k=2 + 0.15
plifier g Gp (2014)
Calibrati
3. Antenna factor F, + 0.69 k=2 + 035 @ I_ ‘ra on
certificates
4. Receiver corrections:
Torati
4.1. Sine wave voltage SVsw + 027 k=2 + 014 ca |t.).rat|on
certificates
ISPR16-4-2
4.2. Noise Floor Proximity SV + 1.00 Retangular + 0.58 CISPRI6
n (2014)
5. Mismatch of Antenna & preamplifier + 0.56 + 040 Equi t
== = P P oM U-Shaped quipmen
(2HEILE 5% 7| 27389 - 0.60 - 042 Manual
6. Mismatch of preamplifier & Receiver +0.79 + 0.56 Equi t
== b b oM U-Shaped quipmen
(BE7|, $=A17| 8H-gh - 0.87 - 0.61 Manual
7. Antenna corrections
CISPR16-4-2
7.1. AF Frequency interpolation OF ¢ + 030 Retangular + 017 (2014)
CISPR16-4-2
7.2. Directivity difference OF dir + 1.50 Retangular + 0.87
(2014)
. CISPR16-4-2
7.3. Phase centre location 5Faph + 030 Retangular + 0.17 (2014)
N CISPR16-4-2
7.4. Cross-polarization SF acp +0.90 Retangular + 052 (2014)
8. Site corrections
8.1. Site imperfactions S veur + 4.88 Triangular + 1.99 VSWR Report
ISPR16-4-2
8.2. Separation distance at 3 m od + 0.30 Retangular + 0.17 cls 6
(2014)
ISPR16-4-2
8.3. Effect of setup table material SANT + 1.50 Retangular + 0.87 ¢ 5(2013)
CISPR16-4-2
8.4. Table height + 0.00 k=2 + 0.00
9 Sh (2014)
Combined standard uncertainty +26
(BFdrES=R) -26
Expended measurement uncertainty N | 55
m + 5.
(95.4 %, Confidence level, ¥ = 2) (dB) kor_ za 53
Elateste) (k =2) s
Lab’s Expended measurement uncertainty : 5.3 dB
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5.6 Uncertainty of Conducted Disturbance using AMN (0.15 MHz ~ 30 MHz)

The Expanded Uncertainty (U) shall be less than or equal to the uncertainty limit 3.4 dB of CISPR 16-
4-2 (2014) requirement. If the expanded uncertainty is greater than Ucspr, and then it is deemed to
comply in case no measured disturbance, increased by U- Ucispr, €xceeds the disturbance limit.

Estimated Probability Standard
Input quantit Symbol [ Uncertainty [ Distribution | Uncertainty [ Reference
R an) (71%) dB function dB ChREE)
=S (FYERE) | (FERE) |(EFTEEE)
i Standard
1. Receiver reading V + 0.06 Std.Deviation + 0.06 Deviation
r (k=1) .
(10 times)
- Standard
2. Attenuation: AMN-Receiver a. +0.00 Std.l()ke_vi;;tlon + 0.00 Deviation
_ (10 times)
3. AMN voltage division factor F +0.15 k=2 + 0.08 Calibration
AMN e = certificates
4. Receiver corrections:
i Calibration
41.S It =
ine wave voltage SV +0.17 k=2 +0.09 certificates
4.2. Pulse amplitude response SV +0.39 Retangular +0.23 Calibration
pa -1 - certificates
4.3. Pulse repetition rate response 1) +0.39 Retangular +0.23 Calipration
pr certificates
. L CISPR16-4-2
4.4, Noise Floor Proximity OV ¢ + 0.00 - + 0.00 (2014)
5. AMN VDF frequency interpolation SF aMNF + 0.50 Retangular +0.29 CIS(F;FE):LI%A'_Z
6. Mismatch of LISN & Pulse Limiter Equipment
(LISN, Pulse Limiter £ 3 M £)0.14 U-Shaped £10.10 Manual
7. Mismatch of Pulse Limiter & Receiver +0.92 + 0.65 Equipment
(Pulse Limiter, £=417| 25} oM -1.02 U-Shaped -0.72 Manual
8. AMN Impedance . CISPR16-4-2
(O AFZIBIT jT| EA) SZ amn +32 Triangular + 131 2014)
o . Normal Calibration
9. Pulse Limiter Insertion |
ulse Limiter Insertion loss Fout + 0.08 k =2) + 0.04 certificates
Combined standard uncertainty
HYEZEEE) *1>
Expended measurement uncertainty N |
(95.4 %, Confidence level, ¥ = 2) (dB) or_ma + 31
@EEE) =2

Lab’s Expended measurement uncertainty : 3.1 dB
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6. MEASURING INSTRUMENT

Instrument Model Cal. Due date | Serial No. Control No.
Accessory Kit - - 7044/45-002 99-IRE-16
Microwave Amp 8449B 10/06/2016 3008A01821 02-IRE-33
Horn Antenna RGA-180 10/07/2016 2517 99-IRE-22
(Electro Metrics)
RGA-60 08/31/2016 6104 99-IRE-21
(Electro Metrics)
3115-PA 08/31/2016 00114966 14-IRE-38
(ETS-LINDGREN)
Antenna Master 2070-2 (EMKO) - 9903-2231 99-IRE-23
Ultra Log Antenna HL562 08/05/2017 830547/007 99-IRE-26
(Rohde-Schwarz)
VULB9160 07/01/2017 9160-3388 15-IRE-42
(TESEQ)
High Pass Filter 11SH10-4500/ 04/20/2016 3 00-IRE-29
X1800-010
EMI Receiver ESI26 (R&S) 10/08/2016 835336/008 00-IRE-30
ESU26 (R&S) 10/06/2016 100164 08-IRE-36
LISN ESH2-Z5 (R&S) 04/20/2016 100452 14-ICE-18
Microwave Cable Sucoflex 104 - 125484/4 -
Microwave Cable Sucoflex 106 - 13417/6 -
Microwave Cable Sucoflex 106 - 13419/6 -
Microwave Cable Sucoflex 106 - 13418/6 -
Microwave Cable Sucoflex 104 - 125483/4 -
Microwave Cable Sucoflex 104 - 12548/4 -
Microwave Cable Sucoflex 106 - 13416/6 -
Microwave Cable Sucoflex 106 - 13416/6 -
Microwave Cable Sucoflex 104PE - 46894/4PE -
Microwave Cable Sucoflex 104PE - 46895/PE -
Semi Anechoic Chamber YES INC. - - 99-CFA-01
Shield Screen Room YES INC. - - 99-CFA-02
Digital Power Meter WTI110 03/13/2016 12VB14689L 99-TIAC-03
(Yokogawa)
Microwave Survey Meter Holaday 07/30/2016 - FIZ394HA
11/21

LG Electronics Inc. FCCID: BEJX160NP



Test Report No.: 16-EMUS-0010 FCC Part 18 (ISM)
Test Date: December 17, 2015 Certification

7. TEST DATA

7.1 Input Power

The input power was measured using Wattmeter. A 275 ml water load in a polypropylene beaker
is placed in the center of the oven. The 275 ml water was chosen for its compatibility with UL
procedure to determine input ratings. The oven was operated at the rated input and full output
power for 6 minutes.

1) Magnetron type: 2M246 by LG

Mode Input Voltage Current [A] Power Consumption Manufacturer
W] Rating [A]
Microwave 120 Vac, 60 Hz 14.0 1568 14.0

7.2 RF Power Output Measurement according to MP-5.

The Calorimetric Method was used to determine maximum output power. A 1,000 ml water load
was placed in the center of the oven. A mercury thermometer was used to measure temperature
rise. The test method was described in MP-5.

1) Magnetron type: 2M246 by LG

(4.187 Joules/Cal) * (Volume in ml) * (Temperature Rise)

Power [W] =
Time in Seconds
Quantity of Water  Starting Temperature  Final Temperature Elapsed Time
1,000 ml 17.5 °C 35.8 °C 120 Sec
Power [W] = 4.187 * 1,000 * 18.3
120
Power [W] = 638.5 Watts
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7.3 Frequency measurements

Horn Antenna

Regulated
Power Supply Ej

Attenuator

EUT with Water

Volt Meter

Spectrim Analyzer

or

EMI Receiver

1) Magnetron type: 2M246 by LG
(1) Frequency vs Line Voltage Variation Test
Variation of line voltage from 80 % (96 V) to 125 % (150 V)

Load: 1,000 ml

Fundamental Frequency: 2,450 MHz

Limit: 24GHz<f<2.5GHz

Maximum Frequency Observed: 2,469 MHz
Minimum Frequency Observed: 2,459 MHz
Result: Pass

(2) Frequency vs Load Variation Test

Frequency was measured at the rated input voltage (AC 120 V).
Initial Load: 1,000 ml
Final Load: 200 ml
Fundamental Frequency: 2,450 MHz

Limit: 24GHz<f<2.5GHz
Maximum Frequency Observed: 2,494 MHz
Minimum Frequency Observed: 2,487 MHz
Result: Pass
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7.4 Power Density Safety Check

The power density was check to ensure that the power is not greater than 1.0 mW/cn' at any loca-
tion of the oven. The 1.0 mW/cn' is in accordance with CDRH and UL923 standard.

A microwave survey meter was placed on all sides, door and viewing, bottom, top and rear.

The leakage microwave and did not exceed the specified limits.

1) Magnetron type: 2M246 by LG

Maximum Leakage Microwave Observed:

Result:

Pass

7.5 Conducted emissions (Section 18.307)

0.49 mW/co'

Conducted emission was measured at a frequency range 150 kHz to 30 MHz. The Power Line
disturbance voltage was measured with the equipment under test (EUT) in a shielded room. The
EUT was connected to a line impedance stabilization network (LISN) placed on the floor. The
EUT was placed on a non-metallic table 0.4 m above the metallic, grounded floor. The distance

to other metallic surfaces was at least 0.4 m.

The line conducted emission measurement procedure and test configuration is based on MP-

5:1986.

Amplitude measurements were performed with a quasi-peak detector and, if required, with an

average detector.

Below data are the highest levels in Microwave mode.
An overview sweep performed with peak detector is included in the APPENDIX A (Test Plot).

1) Magnetron type: 2M246 by LG

Quasi-Peak Average
Frequency | Disturbance | Permitted | Margin | Disturbance | Permitted | Margin | peacult Phase
[MHz] Level Limit | [dB] Level Limit | [dB]
[dBuV] | [dBuV] [dBuV] [dBuV]
0.418 48.7 57.5 8.8 37.1 47.5 10.4 PASS N
0.522 36.8 56.0 19.2 25.7 46.0 20.3 PASS N
2.706 29.6 56.0 26.4 17.0 46.0 29.0 PASS L1
23.914 394 60.0 20.6 38.9 50.0 11.1 PASS L1
Remark: 1. “<<” means that disturbance level is lower than 20 dB below the limit.

2. The measured disturbance level includes all related factor. (LISN Insertion loss and Cable loss).

LG Electronics Inc.
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7.6 Radiated emissions (Section 18.305)

Radiated emission was measured at a frequency range 30 MHz to 26 GHz. The EUT was supported
by a 1 m high wood table, measurement above 1 GHz and below 1 GHz.
Radiated emission measurement in frequency range 1 GHz to 26 GHz was made inside an anechoic
chamber at 3 m to determine to emission characteristics of EUT. The EUT is configured and operat-
ed in a manner, which produces the maximum emission in a typical configuration. Final measure-
ments were made outdoor in control room at 3-meter test method.

1) Magnetron type: 2M246 by LG

Test distance: 3 m

Freq. |Ant. Factor| Amp. Cable Load Loafi Met'er Field Strength Field Field Strength | FCC Limit

Loss Location | Reading @3 m Strength @ 3 @ 300 m @ 300 m | Result
[GHz] [dB] [dB] [dB] [ml] [dBuV] | [dBuV/m] [uV/m] [uV/m] [uV/m]
2.395 28.5 N/A 0.8 700 | Center 4.3 33.5 47.3 0.5 28.3 PASS
2.529 28.8 N/A 0.8 700 | Center 4.9 34.5 53.1 0.5 28.3 PASS
4.893 32.9 25.5 0.9 700 | Center 23.7 32.1 40.3 0.4 28.3 PASS
4931 33.0 25.5 0.9 700 | Rt. Front| 299 38.3 82.2 0.8 28.3 PASS
4.923 33.0 25.5 0.9 300 | Center 27.2 35.6 60.3 0.6 28.3 PASS
4.884 32.9 25.4 0.9 300 | Rt. Front| 27.4 35.8 61.7 0.6 28.3 PASS
7.423 36.1 24.7 1.0 700 | Center 22.3 34.6 53.7 0.5 28.3 PASS
7.415 36.0 24.7 1.0 700 | Rt. Front| 24.2 36.5 66.8 0.7 28.3 PASS
7.413 36.0 24.7 1.0 300 | Center 23.3 35.6 60.3 0.6 28.3 PASS
7.418 36.0 24.7 1.0 300 | Rt. Front| 22.0 34.3 51.9 0.5 28.3 PASS
9.889 37.3 24.9 1.3 700 | Center 25.1 38.8 87.1 0.9 28.3 PASS
9.875 37.3 24.9 1.3 700 | Rt. Front| 25.4 39.1 90.2 0.9 28.3 PASS
9.855 37.3 24.9 1.3 300 | Center 24.6 38.3 82.2 0.8 28.3 PASS
9.849 37.3 24.9 1.3 300 | Rt. Front| 26.7 40.4 104.7 1.0 28.3 PASS
14.804 40.5 23.6 1.2 700 | Center 25.4 43.5 149.6 1.5 28.3 PASS
12.300 38.7 24.1 1.2 700 | Rt. Front| 24.1 39.9 98.9 1.0 28.3 PASS
14.762 40.8 23.5 1.2 300 | Center 26.2 44.7 171.8 1.7 28.3 PASS
14.752 40.9 23.5 1.2 300 | Rt. Front| 24.1 42.7 136.5 1.4 28.3 PASS

Other frequencies: No detected.

For measurement of 30 MHz — 1,000 MHz, refer to APPENDIX A (Test Plot).

Result: Pass

* Limit (at 300 m) = 25 * (RF Power/500) "* [uV/m]

* Field Strength below 1,000 MHz (at 300 m) [V/m] = 10 [(Field stength at 10m(dBuv/m)-29.5)201

* Field Strength above 1,000 MHz (at 300 m) [uV/m] = K * 10 [Field streneth at Sm(@Buv/m)/20]
NOTES:

1.

2

Two representative modes (full power and defrost) of operation were investigated.

Load for measurement of radiation on second and third harmonic: Two loads, one of 700 and the other

of 300 ml, of water were used. Each load was tested both with the beaker located in the center of the

oven and with it in the corner.

4. Load for all other measurements: 700 ml of water, with the beaker located in the center of the oven

LG Electronics Inc.

. All other emissions are non-significant.
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. The tests were made with average detector for frequency range of 30 MHz to 26 GHz.
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APPENDIX A. Test Plot

¢ 150 kHz ~ 30 MHz (Magnetron type: 2M246 by LG)
- Operating Mode: Maximum RF Power Output
- Detect Mode: Quasi-Peak(+)/Average(x),  Scan Mode: Peak

<Phase: L1>

Receiver =

RBW (QFPK) 9 kHz ™T 2z CE_1Phase
Input 1 DC Attt 10 dB Preamp OFF  Step LIN
Scan O1Pk Max@24v Max

C L 1MHz : EETEN] 40.96 dBpY]
0.000 s 23.914000 MHz

70 dBy

FCCQP.LIM
60 dey

FCCaw LIM
SC dEp
* L

i TF
Start 150.0 kHz Stop 30.0 MHz

<Phase: N>

Receiver =

RBW (QFPK) 9 kHz ™T 2z CE_1Phase
Input 1 DC Att 10 dB  Preamp OFF Step LIN
Scan Q1Pk Max@2av Max
| .1 MHz M1[1] 57.66 dBpY
| H 0.000 s 418.000 kHz|
70 des H HE H
FCCQP LIM H H
60 dBp \N,‘ :
[Fecav i : i
50/ daj
T
h +
S0 B T
v
i
10 dep
0 dep
! : i :
Start 150.0 kHz Stop 30.0 MHz
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¢ 30 MHz ~ 1000 MHz (Magnetron type: 2M246 by LG)
- Operating Mode: Maximum RF Power Output
- Detect Mode: Average, Scan Mode: Peak
- Measurement Distance: 10 meters
<Antenna Polarization: Horizontal>
@ Marker 1 [T1] Det OP/CA Trd 1GHz
Att 0 dB AUIC 40.23 dBBv/m ResBW 120 kHz
Preampo INPUT 2 891 .80000000 MHz Meas T 500 ms Unit dBRV/rt
& 100 MHz 1 GHz
7
6(] O] ™
4(|
3(
e’ |
zc i
Ve M
KW M%\. m
cl
<Antenna Polarization: Vertical>
@ Marker 1 [T1] Det oP/CA Trd 1GHz
Att 0 dB AUIC 39.19 dB®EvV/m ResBW 120 kHz
Preamo INPUT 2 890.88000000 MHz Meas T 500 ms Unit dBERV/rt
o 100 MHz 1 GHz
(|
5(
4(| M/Jl*
3q] |I.AM¢"’| //U\
w”/ "
i W WM‘%
KW'\V‘ "‘/Ww“ /’\*/
c30 MHz 1 GHz
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¢ Voltage Variation (Magnetron type: 2M246 by LG)
- Detect Mode: Average,  Scan Mode: Peak
<Maximum Frequency Observed: 2,469 MHz>

® REW 1 MHz Marker 1 [T1 ]
D SCAN MT 400 ms By
Att 0 aB PREAMP OFF
Ssadl BES 2.35 GHz 2.4|cHz 2.45 GHz 2.5|cGHz
S

[~ 1

b

A

[~ 10

[ L bl

30

2.3 GHz 2.6 GHz

<Minimum Frequency Observed: 2,459 MHz>

TD SCAN mr 400 ms
Att 0 dB PREAMP OFF

120 2.35 GHz 2.4|GHz 2.45 GHz 2.5|GHz

D
i
5

A
£
-

3

) e

2.3 GHz 2.6 GHz
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¢ Load Variation (Magnetron type: 2M246 by LG)
Detect Mode: Average, = Scan Mode: Peak
<Maximum Frequency Observed: 2,494 MHz >

® RBW 1 MHz  Marker 1 1
TD SCAN T 300 ms i
Att O dB REAMP CFF
‘:’V 30 2.35 Gi 2.4|a 2.45 GHz 2.5/ 2.55 GH

qq
A
T

2| ;

2.3 GHz 2.6 GHz

< Minimum Frequency Observed: 2,487 MHz >

® RBW 1 MHz Marker 1 [T1 ]
TD SCAN M 300 ms 4.53 dBav/r
Att 0 B PREAMP OFF 2.4¢
‘:’V 130 2.35 GHz 2.4|cHz 2.45 GHz 2.5|cHz 2.55 GHz

qi
A
T

B [/

30

2.3 GHz 2.6 GHz
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APPENDIX B. Test Photos

Test photos show the worst case configuration and cable placement with a minimum margin to the
specifications.

- Conducted Emission
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- Radiated Emission
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