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TEST REPORT

Microwave Oven
Model Number: NN-SN77HS
Brand: Panasonic
FCC ID: ACLAPBP21

Applicant for:
Panasonic Corporation of North America
Two Riverfront Plaza, Newark New Jersey USA

Prepared by:

Audix Technology (Wujiang) Co., Ltd. EMC Dept.
No.1289 Jiangxing East Road, the Eastern Part of Wujiang Economic Development Zone
Jiangsu China 215200

File No. ; C1w2312047
Report No. : ACWE-F2312021
Date of Report : 2024.01.05

The test report is based on a single evaluation of one sample of the above-mentioned products. It does not
imply an assessment of the whole production and does not permit the use of the test lab logo. The report must

not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency
of the U.S. Government.
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1. Revision of Test Report

Edition No.

Date of Revision

Revision Summary

Report Number

0

Jan.05, 2024

Original Report.

ACWE-F2312021

Audix Technology (Wujiang) Co., Ltd. EMC Dept.

Report No.: ACWE-F2312021
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2. Summary of Test Result
2.1. Test Result

EMISSION
DEEETE @f Standard Results
Test Item
PASS

Power-line conducted Title 47 FCC CFR, Part 18 )
emission FCC OST/MP-5 (1986) Margin 9.84dB

at 20.938MHz
Radiated emissions Title 47 FCC CFR, Part 18 ?ASS
(30 — 1000MHz) FCC OST/MP-5 (1986) Margin 24.52dB

at 314.210MHz
Radiated emissions Title 47 FCC CFR, Part 18 P.ASS
(Above 1GHz) FCC OST/MP-5 (1986) Margin 6.66dB

at 7356.520MHz

Note :

1. The uncertainty of our LAB-related test items is determined according to
CISPR16-4-2 subclause 4.2, and the evaluation results are all ULAB<Ucispr, which is
determined according to the Binary Statement for Simple Acceptance Rule (W=0).

2. N/Ais an abbreviation for Not Applicable.

3. Special measures: None

4. Decision and justification not to measure: None

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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2.2. Description of Test Firm

Audix Technology (Wujiang) Co., Ltd. EMC Dept.
No1289 Jiangxing East Road, the Eastern Part of Wujiang
Economic Development Zone Jiangsu China 215200

Tel: +86-512-63403993
Fax: +86-512-63403339
Contact e-mail: Reportfeedback@audix.com.cn

Name of Test Firm

The laboratory is accredited by following organizations under
ISO/IEC 17025:2017

(1) NVLAP(USA)
NVLAP Lab Code 200786-0
FCC OET Designation Number is : CN5026

Test Facilities (1) No.2 Conducted Shielding Enclosure
(2) No.2 3m Semi-Anechoic Chamber

Accreditations

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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3. General Information

3.1. Description of Application

Panasonic Corporation of North America

Applicant Two Riverfront Plaza, Newark New Jersey USA
Panasonic Kitchen Appliances Technology (Jiaxing) Co., Ltd.
Manufacturer No.369 Chenggong Road, Economic and Technological
Development Zone, Jiaxing, Zhejiang Province, China
Product Microwave Oven
Brand Panasonic
Model Number NN-SN77HS

3.2. Description of the EUT

Test Model

NN-SN77HS

Serial Number

PP10001

Power Rating

120V, 60Hz, 12.3A

Firmware Version N/A

Date of Receipt 2023.12.11

Date of Test 2023.12.26~2024.01.05
I/O Ports List AC IN port*1

AC power cord(3C)

Unshielded, Undetachable

3.3. Highest Frequency within EUT
The highest frequency is 2450MHz.

Audix Technology (Wujiang) Co., Ltd. EMC Dept.

Report No.: ACWE-F2312021
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4. Measurement Arrangement

4.1. Equipment and cables arrangement

® Connection Diagram of EUT and Peripheral Devices

AC POWER SOURCE <« {ACIN |

Microwave Oven
(EUT)

(Out of Test Ares)

Partner System
(None)

4.2. List of Used Cables under Test

Length Shieldin Cores
Item Type Qty. (mg) (Yes /Nog) (Qty.) Remark
1 AC Power Cord (3C) 1 1.1 No 0 Accessory of EUT

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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5. Measurement of Conducted Emissions
5.1. List of Test Instruments
ltem Type Manufacturer | Model No. | Serial No. Last Cal. Next Cal.
1. | Test Receiver R&S ESCI 100839 2023-03-25 | 2024-03-24
2. L.I.S.N. Schwarzbeck ’\éTIZ_Sl)( 8129-164 |2023-12-13|2024-12-12
3. L.I.S.N. Kyoritsu KNW-407 8-1793-4 | 2023-03-25|2024-03-24
4. Pulse Limiter R&S ESH3-72 101832 2023-12-13 | 2024-12-12
5. Switch Anritsu MP59B | 6200547937 | 2023-12-13 | 2024-12-12
6. 50.Q Tektronis | MS4630B | 003-CON | 2023-12-13 | 2024-12-12
Terminator
7. RF Cable Shengxuan | ROS400 59/3 2023-12-13 | 2024-12-12
8. Software Audix /e3 (210616)

5.2. Test Setup

The setup of EUT is according with MP-5: 1986 measurement procedure. Specification

used was with the FCC part 18 limits.

LISN

LISN

Audix Technology (Wujiang) Co., Ltd. EMC Dept.

Report No.: ACWE-F2312021
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5.3. EMI Test Receiver Setup

The EMI test receiver was set to investigate the spectrum from 150 kHz to 30 MHz.

During the conducted emission test, the EMI test receiver was set with the following
configurations:

Frequency Range IF B/W

150 kHz — 30 MHz 9 kHz

5.4. Measurement Procedure

Setup the EUT and associated equipment described as section 4.1, and they were
located 40cm from the vertical conducting plane.

Connect the EUT power cord to the main A.M.N and associated equipment to the
second A.M.N. All ports of the A.M.N not connecting to the measuring equipment was
terminated into 50 ohm resistive load.

Setup the resolution bandwidth of the test receiver at 9kHz (while testing within 0.15 to
30MHz).

Operate the EUT system as described in section 4.2.

Both sides of A.C. line were checked for maximum conducted interference. In order
to find the maximum emission, all of the interconnecting cables were manipulated.

For the exploratory measurement, determine the highest emission amplitude relative
to the limit on each of the EUT power cord with the peak detector by each of the EUT
operation over the specified frequency range and record it.

For final measurement, select the EUT operation mode that produced the highest
amplitude in the exploratory measurement to determine the highest emissions with
each specified detector and record it. All of the current-carrying conductors of each of
the EUT power cords, except the ground conductor, must be measured over the
specified frequency range.

The measurement result was calculated by following formula:

Emission Level = Reading (Receiver) + Factor (A.M.N) + Cable Loss + Pulse Limiter

If the average limit is met when using a Quasi-Peak detector receiver, the EUT is
deemed to meet both limits and measurement with the average detector is
unnecessary.

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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5.5. Measurement Result

The following data are the worst emissions based on the pre-scan measurement result.

Test Result Summary

According to the recorded date in following table, the EUT complied with the FCC PART18,
the worst margin reading as below:

9.84dB at 20.938MHz in the Neutral conducted mode
10.07dB at 20.404MHz in the Line conducted mode

Test Date: Jan.04, 2024 Temperature: 19.2°C Humidity: 43%

Reference Test Data No.
Iltem Test Condition
Neutral Line
1 Max Power #1 #2

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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6. Measurement of Radiated Hazard

6.1. List of Test Instruments

ltem Type Manufacturer Model No. Serial No. Last Cal. | Next Cal.
1, | PXAsignal Agilent N9030A  |MY53120367 |2023-07-12|2024-07-11
analyzer
2. | Horn Antenna ETS 3115 00062960 |2023-05-29|2024-05-28
Yokogawa
3. | Power Meter [test&Measurement WT310E C3XL12007E |2023-12-13|2024-12-12
Corporation
4. | Thermometer LUYUETING 923 N/A 2023-10-11 {2024-10-10
Field Probe + 20WP060285
5. Field Meter WAVECONTROL | WPF6 & SMP2 & 20SN1471 2023-10-11 {2024-10-10

6.2. Applicable Standard
FCC §18.301 & FCC §18.305

6.3. Measurement Procedure

Radiation Hazard Measurement for microwave

Radiation leakage was measured in the as-received condition with the oven door
closed using a microwave leakage meter.

A 275 mL water load was placed in the center of the oven and the oven was operated at
maximum output power.

X There was no microwave leakage exceeding a power level of 0.1mW/cm?
observed at any point 5 cm or more from the external surface of the oven.

A maximum of 1.0 mW/cm? is allowed in accordance with the applicable Federal Standards.
Hence, microwave leakage in the as-received condition with the oven door closed was
below the maximum allowed.

Audix Technology (Wujiang) Co., Ltd. EMC Dept.

Report No.: ACWE-F2312021
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Input Power

Input power and current was measured using a power analyzer. A 1250mL water load was
placed in the center of the oven and the oven was operated at maximum output power. A
1250mL water load was chosen for its compatibility with the procedure commonly used by
manufacturers to determine their input ratings.

Input Voltage Input Current Measured Input Rated Input Power
(Va/Hz) (Amps) Power (Watts) Mode
AC p (Watts)
120/60 124 1456 1460 Microwave

XIBased on the measured input power, the EUT was found to be operating within the
intended specifications.

Load for Microwave Ovens

For all measurements, the energy developed by the oven was abso bed by a dummy
load consisting of a quantity of tap water in a beaker. If the oven was provided with
a shelf or other utensil support, this support was in its initial normal position. For ovens
rated at 1000 watts or less power output, the beaker contained quantities of water as
listed in the following subparagraphs. For ovens rated at more than 1000 watts output,
each quantity was increased by 50% for each 500watts or fraction thereof in excess of
1000 watts. Additional beakers were used if necessary.

@ Load for power output measurement: 1250 milliliters of water in the beaker located in the
center of the oven.

@®Load for frequency measurement: 1250 milliliters of water in the beaker located in the
center of the oven.

@ Load for measurement of radiation on second and third harmonic: Two loads, one of 875

and the other of 375 milliliters, of water are used. Each load is tested both with the
beaker located in the center of the oven and with it in the right front corner.

The RF output power is rated at 1250 watts

Load used for power output measurement = 1250 milliliters of water
Load used for frequency measurement = 1250 milliliters of water
Load used for harmonic measurement =875 & 375 milliliters of water
Load used for other measurement = 875 milliliters of water

RF Output Power Measurement

A cylindrical container of borosilicate glass is used for the test. It has a maximum
thickness of 3 mm, an external diameter of approximately 190 mm and a height of
approximately 90 mm. The mass of the container is determined.

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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At the start of the test, the oven and the empty container are at ambient temperature.
Water having an initial temperature of 10 °C + 1 °C is used for the test. The water
temperature is measured immediately before it is poured into the container.

A quantity of 1250 g + 5 g of water is added to the container and its actual mass obtained.
The container is then immediately placed in the centre of the oven shelf, which is in its
lowest normal position. The oven is operated and the time for the water temperature to
attain 20 °C + 2 °C is measured. The oven is then switched off and the final water
temperature is measured within 60 s.

m

(gv)v

m

(g;

T,
O

T,
O

T,
(49)

t
)

1250

450

16.0

10.8

20.7

45

RF Output Power = (4.187*1250*(20.7-10.8) + 0.55*450%(20.7—16))/45= 1177.3Watts

P is the microwave power output, in watts;

m, is the mass of the water, in grams;

m. is the mass of the container, in grams;

T, is the ambient temperature, in degrees Celsius;

T, is the initial temperature of the water, in degrees Celsius;

T, is the final temperature of the water, in degrees Celsius;

t is the heating time, in seconds, excluding the magnetron filament heating-up time.

[1The measurement output power was found to be less than 500 watts. Therefore, in
accordance with Section 18.305 of Subpart-B, the measured out-of-band emissions were
compared to the limit of 25uV/meter at a 300-meter measurement distance.

X The measured output power was found to exceed 500 watts. Therefore, in accordance
with Section 18.305 of Subpart-B, the measured out-of-band emissions were compared
with the limit calculated as following:

LFS = 25*SQRT (Power Output/500)
LFS = 25*SQRT (1177.3/500) LFS
= _38.36

Where: LFS is the maximum allowable field strength for out-of-band emissions in
MV/meter at a 300-meter measurement distance. Power Output is the measured output
power in watts.

uV/n:_éiOOm dBuV/m@300m dBuV/m@3m
38.36 317 717

Note: Limit (dBpV/m@3) = Limit (dBuV/m@300m) + 40(dB)

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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6.4. Measurement Result

Variation in Operating Frequency with Time

The operating frequency was measured using a spectrum analyzer. Starting with the EUT
at room temperature, a 1250mL water load was placed in the center of the oven and the
oven was operated at maximum output power. The fundamental operating frequency was
monitored until the water load was reduced to 20 percent of the original load.

Low Frequency
(MHz)

High Frequency
(MHz)

2405.000

2462.600

File: C:\data\2023\Reporti121C1W2312047\1_00011.EMI

Mada: AN 40 A0

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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Variation in Operating Frequency with Line Voltage

The EUT was operated / warmed by at least 10 minutes of use with a 1250mL water load
at room temperature at the beginning of the test. Then the operating frequency was

monitored as the input voltage was varied between 80 and 125 percent of the nominal
rating.

Line voltage varied from 96 Vac to 150 Vac.

Low Frequency High Frequency
(MHz) (MHz)
2406.400 2462.600

File: C:\data\2023\Report\12\C1W2312047\1_00012.EMI

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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7. Measurement of Radiated Emissions

7.1. List of Test Instruments

® For measurement of 30 to 1000MHz frequency range
(At No.2 3m Semi-Anechoic Chamber)
ltem Type Manufacturer | Model No. Serial No. Last Cal. Next Cal.
1. | Test Receiver R&S ESR7 101956 2023-03-25 | 2024-03-24
2. Pre-Amplifier Agilent 8447D 2944A10922 |2023-03-25 | 2024-03-24
3. | Bi-log Antenna SCHW’?(RZBEC VULB 9168 706 2023-03-12 | 2024-03-11
Chengyi NM500+RO | 190945+6000+3
4. RF Cable +Shengxuan 3400 000 2023-07-12 | 2024-07-11
5. Software Audix /e3 (210616)
® For measurement of above 1GHz frequency range
(At No.2 3m Semi-Anechoic Chamber)
ltem Type Manufacturer Model No. Serial No. Last Cal. Next Cal.
1. |PXA signal analyzer| Agilent N9030A MY53120367 | 2023-07-12 | 2024-07-11
2. |PXA signal analyzer| Agilent N9030A MY53120217 | 2023-03-25 | 2024-03-24
3. [Microwave Amplifier|  Agilent 8449B 3008A02232 | 2023-03-25 | 2024-03-24
4. P{fg‘ﬂ%‘gfr Chengyi | EMC184045SE | 980556 |2023-12-13 |2024-12-12
5. Horn Antenna ETS 3117 00218586 |2023-03-13 | 2024-03-12
6. Horn Antenna ETS 3116 62641 2023-05-29 | 2024-05-28
. |EMC104-SF-SM-| 190938+
7. | RF Cable(1~18G) Chengyi 8000/NM-1000 190942 2023-07-11 | 2024-07-10
Huber+ 800978/2+

RF Cable(18~40G) Shuner SUCOFLEX 102 300977/2 2023-12-13 | 2024-12-12

9. Software Audix /e3 (210616)

7.2. Applicable Standard
FCC §18.305, §18.309

Audix Technology (Wujiang) Co., Ltd. EMC Dept.

Report No.: ACWE-F2312021
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7.3. Test Setup

The radiated emission tests were performed in the 3 meters chamber test site, using the
setup accordance with the FCC MP - 5. The specification used was the FCC part 18 limits.

® For frequency range 30 to 1000MHz (at Semi-Anechoic Chamber)

® For frequency range above 1GHz (at Semi-Anechoic Chamber)

7.4. EMI Test Receiver Setup

During the radiated emission, the EMI test receiver was set with the following
configurations:

Frequency Range RBW Video B/W IF B/W Detector Type
30MHz - 1000 MHz 120 kHz 300 kHz 120kHz QP
1MHz 3 MHz / Peak
Above 1 GHz
1MHz 10Hz 1MHz AVG

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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7.5. Measurement Procedure

The EUT and peripherals were placed on the rotatable non-conduction table, which is
0.8meters above the ground reference plane at the semi-anechoic chamber or OATS
as described in section 4.1 and 6.2.

The measurement distance is set as specified in section 6.3. The specified distance is
between the horizontal projection onto the ground plane of the closest periphery of the
EUT and the projection onto the ground plane of the center of the axis of the elements
of the receiving antenna.

The resolution bandwidth of the test receiver was at 120kHz (testing from 30 to
1000MHz) or 1MHz (testing above 1000MHz).

Operate the EUT system as described in section 4.2.
For the exploratory measurement, determine the highest emission amplitude relative to

the limit on each of antenna polarization with the peak detector by each of the EUT
operations over the specified frequency range and record it.

For final measurement, select the EUT operation mode that produced the highest
amplitude in the exploratory measurement to determine the highest emissions with
each specified detector and record it.

In order to determine the maximum emission level, must rotate the table in 360 degree
and move the receiving antenna between 1~4m height above the ground reference
plane.

In order to find the maximum emission, all of the interconnecting cables were
manipulated, except for the bundled cable.

Both polarizations of receiving antenna were determined.
The measurement result was calculated by following formulas:

(30 — 1000MHz)
Emission Level (dB ¢ V/m) = Reading (Spectrum) (dB ¢ V) + Antenna Factor (dB/m) -
Preamp Gain (dB) + Cable Loss (dB)

(Above 1GHz)

Emission Level (dB 1 V/m) = Reading (Spectrum) (dB 1 V) + Antenna Factor (dB/m) -
Preamp Gain (dB) + Cable Loss (dB)

The 3dB bandwidth of the horn antenna is minimum 22 degree (or w=1.17m at 3m

distance) for 1~18 GHz.

The 3dB bandwidth of the horn antenna is minimum 14 degree (or w=0.73m at 3m
distance) for 1~18 GHz.

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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7.6. Measurement Result

Test Result Summary

According to the recorded date in following table, the EUT complied with the FCC PART18,
the worst margin reading as below:

24.52dB at 314.210MHz in the Horizontal polarization, 30MHz-1GHz
6.66dB at 7356.520MHz in the Vertical polarization, 1-25GHz

® For frequency range 30 — 1000MHz

Test Date: Jan.05, 2024 Temperature: 22°C Humidity: 51%

Reference Test Data No.
Item Test Condition
Horizontal Vertical
1 Max Power #9 #10

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021
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® Forfrequency range 1 — 2.8GHz

Test Date: Jan.04, 2024

Temperature: 22°C

Humidity: 51%

Item

Test Condition

Reference Test Data No.

Horizontal

Vertical

Max Power

#4

#3

Audix Technology (Wujiang) Co., Ltd. EMC Dept.

Report No.: ACWE-F2312021
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® Forfrequency range 2.8 — 18GHz

Test Date: Jan.04, 2024

Temperature: 22°C

Humidity: 51%

Item

Test Condition

Reference Test Data No.

Horizontal

Vertical

Max Power

#5

#6

Audix Technology (Wujiang) Co., Ltd. EMC Dept.

Report No.: ACWE-F2312021
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® Forfrequency range 18 — 25GHz

Test Date: Jan.05, 2024

Temperature: 22°C

Humidity: 51%

Item

Test Condition

Reference Test Data No.

Horizontal

Vertical

Max Power

#8

#7

Audix Technology (Wujiang) Co., Ltd. EMC Dept.

Report No.: ACWE-F2312021
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8. Measurement Uncertainty List

The measurement uncertainty was estimated for test on the EUT according to CISPR 16-4-2. This
uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage of K=2.

The uncertainties value is not used in determining the PASS/FAIL results.

Test Item Range Frequency Uncertainty
No.2 Conducted Shielding Enclosure
Concudted Disturbance 0.15MHz ~ 30MHz + 3.06dB
At 3m Semi-Anechoic Chamber
30MHz ~ 1GHz + 4.80dB
Radiated Disturbance Measurement 1GHz ~ 6GHz + 4.60dB
(Distance 3m) 6GHz ~ 18GHz +4.52dB
18GHz ~ 40GHz +4.12dB

Remark: Uncertainty = kuc(y)

The standards listed in this report only require the uncertainty to be listed, and the
measurement uncertainty is not required to be calculated in the measurement results.
Therefore, the conformity judgment results are in accordance with the quality document
TMC-205, and the test results in this report meet the requirements of the standards listed in
this report.

Audix Technology (Wujiang) Co., Ltd. EMC Dept. Report No.: ACWE-F2312021



