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Test Summary

5.1.1 ANTENNA REQUIREMENT
RESULT: Pass

51.2 MAXIMUM PEAK CONDUCTED OUTPUT POWER
RESULT: Pass

5.1.3 CONDUCTED POWER SPECTRAL DENSITY
RESULT: Pass

5.1.4 6DB BANDWIDTH
RESULT: Pass

5.1.5 CONDUCTED SPURIOUS EMISSIONS MEASURED IN 100 KHzZ BANDWIDTH
RESULT: Pass

5.1.6 RADIATED SPURIOUS EMISSION
RESULT: Pass

5.1.7 CONDUCTED EMISSION
RESULT: Pass

5.1.8 RADIATED EMISSION
RESULT: Pass

6.1.1 ELECTROMAGNETIC FIELDS
RESULT: Pass
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1 General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendix:

Appendix A: Test results of Wi-Fi 802.11 b/g/n mode

2 Test Sites

2.1 Test Facilities

Accurate Technology Co., Ltd.

F1, Bldg. A, Changyuan New Material Port Keyuan Rd., Science & Industry Park, Nanshan Shenzhen,
518057, P.R. China

FCC Registration No.: 752051
Test site Industry Canada No.: 5077A-2

The tests at the test sites have been conducted under the supervision of a TUV engineer.
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2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
Accurate Technology Co., Ltd.
Radio Spectrum Test
Equipment Manufacturer Model No. Serial No. Cal. Until
Spectrum Analyzer R&S ESPI3 100396/003 09.01.2016
Spectrum Analyzer Agilent E7405A MY45115511 09.01.2016
Ter%pﬁ N ';“mid' Gongwen HSD-500 0109 09.01.2016
amber
Conducted Emission
Equipment Manufacturer Model No. Serial No. Cal. Until
Test Receiver R&S ESCS30 100307 09.01.2016
L.I.S.N. Schwarzbeck NLSK8126 8126431 09.01.2016
Pulse Limiter R&S ESH3-Z2 100815 09.01.2016
50_ Coaxial Switch Anritsu Corp MP59B 6200283933 09.01.2016
Radiated Emission & Spurious Emission
Equipment Manufacturer Model No. Serial No. Cal. Until
Spectrum Analyzer R&S FSV40 101495 01.01.2016
Test Receiver R&S ESCS30 100307 01.01.2016
Bilog Antenna Schwarzbeck VULB9163 9163-323 01.01.2016
Loop Antenna Schwarzbeck FMZB1516 1516131 01.01.2016
Horn Antenna Schwarzbeck BBHA9120D 9120D-655 01.01.2016
Horn Antenna Schwarzbeck BBHA9170 9170-359 01.01.2016
nF Switehng Comptlance RSU-M2 38322 01.01.2016
Pre-Amplifier R&S CB';(L)’_ES% 3791 01.01.2016
50 Coaxial Switch Anritsu Corp MP59B 6200506474 01.01.2016
RF Coaxial Cable SUHNER N-3m No.8 01.01.2016
RF Coaxial Cable RESENBERGER N-3.5m No.9 01.01.2016
RF Coaxial Cable SUHNER N-6m No.10 01.01.2016
RF Coaxial Cable RESENBERGER N-12m No.11 01.01.2016
50_ Coaxial Switch Anritsu Corp MP59B 6200283933 09.01.2016
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2.3 Traceability

All measurement equipment calibrations are traceable to NIM (National Institute of Metrology) or where
calibration is performed in other countries, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a regular
basics using in house standards or comparisons.

2.5 Measurement Uncertainty

The estimated combined standard uncertainty for radiated emissions and conducted emissions
measurements as below table

Table 2: Measurement Uncertainty

Item Extended Uncertainty
Conducted Emission Disturbance Voltage (dBuV) U=1.94dB, k=2, 0=95%
Radiated Emission (9kHz-30MHz) Field strength (dBuV/m) U=3.08dB, k=2, 60=95%
Radiated Emission (30-1000MHz) Field strength (dBuV/m) U=4.42dB, k=2, 6=95%
Radiated Emission (above 1000MHz) | Field strength (dBuV/m) U=4.06dB, k=2, 0=95%
Radio Spectrum +0.60 dB

Ambient Temperature 25°C

Relative Humidity 56 %

Atmospheric Pressure 101 kPa

2.6 Location of Original Data

The original copies of all test data taken during actual testing were attached at Appendix A of this
report and delivered to the applicant. A copy has been retained in the TUV Rheinland (Shenzhen) file
for certification follow-up purposes.

2.7 Status of Facility Used for Testing

Accurate Technology Co., Ltd. Test facility located at F1, Bldg. A, Changyuan New Material Port
Keyuan Rd., Science & Industry Park, Nanshan Shenzhen, 518057, P.R. China is listed on the US
Federal Communications Commission list of facilities approved to perform measurements.
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3 General Product Information

3.1 Product Function and Intended Use

The EUT is a Ceramic Heater, which supports Wi-Fi IEEE 802.11 b/g/n wireless technology.

According to the declaration of the applicant, the electrical circuit design, PCB layout, components used
and internal structure are identical for DF-HT5338P, EE-8083, EE-8083BK, only the model No. and

appearance are different.

Refer to User Manual and Circuit Diagram for further details.

3.2 Ratings and System Details

Table 3: Technical Specification of EUT

Technical Specification

Value

Kind of Equipment

Ceramic Heater

Type Designation

DF-HT5338P, EE-8083, EE-8083BK

FCCID

2AG3VGC792129

Operating Frequency

802.11b/g/n(HT20): 2412 MHz - 2462 MHz
802.11n(HT40): 2422 MHz - 2452 MHz

Operating Temperature Range

-40 °C ~ +85 °C

Operating Voltage

AC 120/60Hz via AC/DC adapter

Type of Modulation

802.11b: DSSS(CCK/DQPSK/DBPSK)
802.11g/n: OFDM(BPSK/QPSK/16QAM/64QAM)

Data Rate

802.11b: 1/2/5.5/11 Mbps
802.11g: 6/9/12/18/24/36/48/54 Mbps
802.11n: MCS0 ~ MCS7 Mbp

Channel Number

802.11b/g/n(HT20): 11 channels
802.11n(HT40): 9 channels

Channel Separation 5 MHz
Antenna Type IPEX Antenna
Antenna Gain 2.00 dBi
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Table 4: RF Channel and Frequency of Wi-Fi 802.11

RF Channel Frequency (MHz) RF Channel Frequency (MHz)
01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437 / /
Remark:

1. Test frequencies are lowest channel: 2412 MHz, middle channel: 2437 MHz and highest channel:
2462 MHz for 802.11b/g/n(HT20)

2. Test frequencies are lowest channel: 2422 MHz, middle channel: 2437 MHz and highest channel:
2452 MHz for 802.11n(HT40)

3.3 Independent Operation Modes

The basic operation modes are:
A. On, Wi-Fi transmitting mode (2.4 GHz)
1. Transmitting
a. Low Channel
b. Middle Channel
c. High Channel
2. Receiving
B. On, Wi-Fi connecting mode
C. On, Heating mode
D. Off

3.4 Noise Generating and Noise Suppressing Parts

Refer to Circuit Diagram for further details.

3.5 Submitted Documents

- Application Form - Bill of Material
- Block Diagram - Circuit Diagram
- FCC/IC Label and Location - Operation Description

- Photo Document - User Manual
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4 Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

Radio Spectrum: The equipment under test (EUT) was configured at its highest power output in
order to measure its highest possible radiation and conducted level. The test modes were adapted
accordingly in reference to the instructions for use.

Emission: The equipment under test (EUT) was configured to measure its highest possible
radiation level. The test modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Test operation refers to test setup in chapter 5. All testing were performed according to the procedures
in ANSI C63.10: 2013 and ANSI C63.4: 2014

According to clause 3.1, all tests were performed on model DF-HT5338P in this report.

4.3 Special Accessories and Auxiliary Equipment

Table 5: List of Accessories and Auxiliary Equipment

Description Manufacturer Model SIN Rating

Mobile phone HuaWei P7-L00 7NZMYN151S027984 N/A

4.4 Countermeasures to Achieve EMC Compliance

Additional countermeasures to the submitted test sample(s) for Radiated Emission were employed to
achieve compliance.
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4.5 Test Setup Diagram

Diagram of Measurement Configuration for Radiation Test (Below 1GHz)

Diagram of Measurement Configuration for Radiation Test (Above 1GHz)
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Diagram of Measurement Configuration for Mains Conduction Measurement

Diagram of Measurement Configuration for Conducted Transmitter Measurement

RF Cable
Test Receiver The EUT
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5 Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

RESULT: Pass

Test Specification
Test standard : FCC Part 15.247(b)(4) and Part 15.203

According to the manufacturer declared, the EUT has an internal antenna, the directional gain of
antenna is 2.00 dBi, and the antenna connector is designed with permanent attachment and no
consideration of replacement. Therefore the EUT is considered sufficient to comply with the provision.

Therefore the EUT is considered sufficient to comply with the provision.

Refer to EUT Photo for further details.
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5.1.2 Maximum Peak Conducted Output Power

RESULT:

Test Specification
Test standard
Basic standard
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode

Test channel
Ambient temperature
Relative humidity
Atmospheric pressure

Pass

FCC Part 15.247(b)(3)
ANSI C63.10: 2013
<1 Watt

Shielded Room

12.12.2015

AC 120/60Hz via AC/DC adapter
A1

Low / Middle / High

25°C

56 %

101 kPa

Table 6: Test Result of Maximum Peak Conducted Output Power

Measured Power
Test Mode Data Rate ARy Limit
(MHz) dBm W
2412 14.70 0.02951
802.11b 1 Mbps 2437 15.10 0.03236
2462 15.80 0.03802
2412 12.30 0.01698
802.11g 6 Mbps 2437 12.70 0.01862
2462 13.70 0.02344
2412 12.10 0.01622 < 1W(30dBm)
802.11n
(HT20) MCSO0 Mbps 2437 12.60 0.01820
2462 13.50 0.02239
2422 12.10 0.01622
802.11n | \cs0 Mbps 2437 12.40 0.01738
(HT40) P : :
2452 13.00 0.01995
Maximum Measured Value 15.80 0.03802
Note: The cable loss is taken into account in results.
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5.1.3 Conducted Power Spectral Density

RESULT:

Test Specification
Test standard
Basic standard
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Test channel
Ambient temperature
Relative humidity

Atmospheric pressure

FCC Part 15.247(e)
ANSI C63.10: 2013
<8 dBm / 3kHz
Shielded Room

12.12.2015

AC 120/60Hz via AC/DC adapter
A1

Low / Middle / High

25°C

56 %

101 kPa

Table 7: Test Result of Power Spectral Density

Pass

Test Mode Data Rate Fr?&tﬁazr;cy Meg?)légtrdargaelgg?;ver (d BLITir/gilez)
(dBm/3KHz)

2412 -6.12
802.11b 1 Mbps 2437 -6.85
2462 -5.90
2412 -9.74
802.11¢g 6 Mbps 2437 -10.62
2462 -11.73

2412 -11.09 <8.0
aonzT.;g;w MCSO0 Mbps 2437 21081
2462 -9.70
2422 -14.73
S(OHZT'JS);‘ MCS0 Mbps 2437 -13.82
2452 -14.06
Maximum Measured Value -5.90

Note: The cable loss is taken into account in

results.

For the measurement records, refer to following test plot:
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Test Plot of Power Spectral Density, 802.11b

Low channel:
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High channel:
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Test Plot of Power Spectral Density, 802.11g
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Middle channel:

Spectrum
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Test Plot of Power Spectral Density, 802.11n(HT20)
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High channel:
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Test Plot of Power Spectral Density, 802.11n(HT40)
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Middle channel:
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5.1.4 6dB Bandwidth

RESULT:

Test Specification

Test standard : FCC Part 15.247(a)(2)
Basic standard : ANSI C63.10: 2013
Limits : >500 KHz

Kind of test site :  Shielded Room

Test Setup

Date of testing 1 12.12.2015

Input voltage : AC 120/60Hz via AC/DC adapter
Operation mode A1

Test channel : Low / Middle / High
Ambient temperature 1 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

Table 8: Test Result of 6dB Bandwidth

Test Mode | Data Rate Fre(&llj_'ezr;cy el ?ﬁﬂgydth I(_kIITZI;
2412 9.16
802.11b 1 Mbps 2437 9.16
2462 9.16
2412 16.41
802.11g 6 Mbps 2437 16.45
2462 16.45

2412 17.36 > 500
?OHZT%;‘ MCSO0 Mbps 2437 17.32
2462 17.19
2422 36.18
?OHZT'J(;;‘ MCSO0 Mbps 2437 36.18
2452 36.25
Minimum Measured Value 9.16

For the measurement records, refer to following test plot:

Pass
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Test Plot of 6dB Bandwidth, 802.11b
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High channel:
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Test Plot of 6dB Bandwidth, 802.11g
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Test Plot of 6dB Bandwidth, 802.11n(HT20)
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High channel:
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Test Plot of 6dB Bandwidth, 802.11n(HT40)
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Middle channel:
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5.1.5 Conducted Spurious Emissions Measured in 100 kHz Bandwidth

RESULT: Pass

Test Specification

Test standard : FCC Part 15.247(d)
Basic standard : ANSI C63.10: 2013
Limits : 20dB (below that in the 100kHz bandwidth within the band

that contains the highest level of the desired power);

In addition, radiated emissions which fall in the restricted
bands, must also comply with the radiated emission limits
specified in 15.209(a)

Kind of test site :  Shielded Room

Test Setup

Date of testing 1 12.12.2015

Input voltage : AC 120/60Hz via AC/DC adapter
Operation mode A1

Test channel : Low/ Middle / High

Ambient temperature : 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

Test results of 100kHz Bandwidth of Frequency Band Edge by Conducted method refer to
following test plot, and compliance is achieved as well.

For the measurement records, refer to following test plot:
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Test Plot of Conducted Spurious Emissions Measured in 100kHz Bandwidth, 802.11b
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High channel:
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Test Plot of 100 kHz Bandwidth of Frequency Band Edge
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High channel:
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Test Plot of Conducted Spurious Emissions Measured in 100kHz Bandwidth, 802.11g
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Middle channel:
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Test Plot of 100 kHz Bandwidth of Frequency Band Edge
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Test Plot of Conducted Spurious Emissions Measured in 100kHz Bandwidth, 802.11n(HT20)
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High channel:
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Test Plot of 100 kHz Bandwidth of Frequency Band Edge
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High channel:

j@ Att

Spectrum |

Ref Level 20.00 dBm

(=)

Offset 2.15 dé & RBW 100 kHz

40 de SWT 1327 ps @ VYBW 300 kHz  Mode Auto FFT

@ 1Pk Max

Ma[1]

10 dBm

M1

M1[1]

-43.52 dBm
2.4962990 GHz
2.77dBm
2.4632670 GHz

0 dem

["Au wuth-nhw

-10 dBm

-20 dBm

-30 dBm

IGES

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 2.445 GHz

691 pts

Stop 2.5 GHz

Marker

Type | Ref | Tre | X-value

v-value |  Function |

Function Result |

M1
rz
M3
M4

1 2.463267 GHz
1 2.4835 GHz
1 2.484758 GHz
1 2.496299 GHz

2,77 dem
-38.12 dBm
-38.41 dBm
-43.52 dBm

[

j

Date: 12.DEC.2015 14:40:41

Test Plot of Conducted Spurious Emissions Measured in 100kHz Bandwidth, 802.11n(HT40)
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Middle channel:

Spectrum
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Test Plot of 100 kHz Bandwidth of Frequency Band Edge

Low channel:
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5.1.6 Radiated Spurious Emission

RESULT: Pass

Test Specification

Test standard : FCC Part 15.247(d) & FCC Part 15.205
Basic standard : ANSI C63.10: 2013

Limits . Refer to 15.209(a) of FCC part 15.247(d)
Kind of test site : 3m Semi-anechoic Chamber & 3m Full-anechoic Chamber
Test Setup

Date of testing 1 12.12.2015

Input voltage : AC 120/60Hz via AC/DC adapter
Operation mode A1

Test channel : Low / Middle / High

Ambient temperature 1 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

Remark:

During the pretest the EUT was rotated through three orthogonal axes to determine the attitude that
maximizes the emissions. After that the EUT was manually handled to find the orientation that has the
maximum emission, which is the orientation shown in the test set-up photos.

Testing was carried out within frequency range 9kHz to the tenth harmonics.

For the measurement records, refer to the appendix A.
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5.1.7 Conducted Emission

RESULT:

Test Specification
Test standard
Basic standard
Frequency range
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Earthing

Ambient temperature
Relative humidity
Atmospheric pressure

FCC Part 15.207(a) & FCC Part 15.107(a)
ANSI C63.10: 2013 & ANSI C63.4: 2014
0.15 - 30MHz

FCC Part 15.207(a) & FCC Part 15.107(a)
Shielded Room

17.11.2015

AC 120/60Hz via AC/DC adapter
B,C

Not connected

25°C

56 %

101 kPa

For the measurement records, refer to the appendix A.

Pass
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5.1.8 Radiated Emission

RESULT: Pass

Test Specification

Test standard : FCC Part 15.209(a)

Basic standard : ANSI C63.4: 2014

Frequency range : 30 -6000MHz

Limits : FCC Part 15.209(a)

Kind of test site : 3m Semi-anechoic Chamber & 3m Full-anechoic Chamber
Test Setup

Date of testing : 15.12.2015

Input voltage : AC 120/60Hz via AC/DC adapter
Operation mode . C

Earthing . Not connected

Ambient temperature : 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

For the measurement records, refer to the appendix A.
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6 Safety Human Exposure

6.1 Radio Frequency Exposure Compliance

6.1.1 Electromagnetic Fields

RESULT: Pass

Test Specification
Test standard . FCC KDB Publication 447498 v06

a) Standard requirement

Systems operating under the provisions of this section shall be operated in a manner that ensures that the
public is not exposed to radio frequency energy level in excess limit for maximum permissible exposure. In
accordance with 47 CFR FCC Part 2 Subpart J, section 2.1091 this device has been defined as a mobile
device whereby a distance of 0.2m normally can be maintained between the user and the device.

b) MPE Calculation Method

* % 2
E (VIm)= 30dP G, Power Density: Pd (W,m2)= :;57—7
Where:

E=Electric Field (V/m)

P=Peak RF Output Power (W)

G=EUT Antenna numeric gain (Numeric)

d=Separation distance between radiator and human body (m)

30*P*G

377*d2

From the peak EUT RF output power, the minimum mobile separation distance, d=0.2 m, as well as the
gain of the used antenna, the RF power density can be obtained.

The formula can be changed to Pd=
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c) Calculated Result and Limit

Table 9: Test Result of RF Exposure, 802.11b / 1 Mbps

Antenna | Peak Output . HIT I Cf
Frequency . Peak Output | Power Density Power
Gain Power 2 : Test Result
(MHz) (Numeric) (dBm) Power (mW) | (S) (mW/cm®) Density (S)
(mW/cm?)
2412 1.585 14.70 29.51209 0.00931 1.00 Complies
2437 1.585 15.10 32.35937 0.01020 1.00 Complies
2462 1.585 15.80 38.01894 0.01199 1.00 Complies
Table 10: Test Result of RF Exposure, 802.11g / 6 Mbps
Limit of
Frequency Ante_nna Peak Output Peak Output | Power Density Power
Gain Power 2 : Test Result
(MHz) . Power (mW) | (S) (mW/cm®) Density (S)
(Numeric) (dBm) 2
(mW/cm®)
2412 1.585 12.30 16.98244 0.00535 1.00 Complies
2437 1.585 12.70 18.62087 0.00587 1.00 Complies
2462 1.585 13.70 23.44229 0.00739 1.00 Complies
Table 11: Test Result of RF Exposure, 802.11n(HT20) / MCSO Mbps
Limit of
Frequency Ante_nna Pl et Peak Output | Power Density Power
Gain Power 2 : Test Result
(MHz) . Power (mW) | (S) (mW/cm®) Density (S)
(Numeric) (dBm) 2
(mW/cm®)
2412 1.585 12.10 16.21810 0.00511 1.00 Complies
2437 1.585 12.60 18.19701 0.00574 1.00 Complies
2462 1.585 13.50 22.38721 0.00706 1.00 Complies
Table 12: Test Result of RF Exposure, 802.11n(HT40) / MCSO Mbps
Limit of
Frequency Ante_nna Pl et Peak Output | Power Density Power
Gain Power 2 : Test Result
(MHz) . Power (mW) [ (S) (mW/cm®) Density (S)
(Numeric) (dBm) 2
(mW/cm")
2422 1.585 12.10 16.21810 0.00511 1.00 Complies
2437 1.585 12.40 17.37801 0.00548 1.00 Complies
2452 1.585 13.00 19.95262 0.00629 1.00 Complies
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7 Photographs of the Test Set-Up

Photograph 1: Set-up for Radiated Spurious Emission (9kHz ~ 30MHz)

Photograph 2: Set-up for Radiated Spurious Emission (30MHz ~ 1GHz)
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Photograph 3: Set-up for Radiated Spurious Emission (1GHz ~ 18GHz)

Photograph 4: Set-up for Radiated Spurious Emission (18GHz ~ 26GHz)
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Photograph 5: Set-up for Conducted Emission

Photograph 6: Set-up for Radiated Emission, below 1GHz
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Photograph 7: Set-up for Radiated Emission, Above 1GHz
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NOTE

During the pretest the EUT was rotated through three orthogonal axes to determine the attitude that
maximizes the emissions. After that the EUT was manually handled to find the orientation that has the
maximum emission, which is the orientation shown in the test set-up photos.

Appendix A.1l: Radiated Spurious Emissions of 802.11 b mode
Low channel
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Middle channel
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High channel
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Appendix A.2: Radiated Spurious Emissions of 802.11 g mode
Low channel
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Middle channel
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High channel
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Appendix A.3: Radiated Spurious Emissions of 802.11 n(HT20) mode
Low channel
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Middle channel
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High channel
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Appendix A.4: Radiated Spurious Emissions of 802.11 n(HT40) mode
Low channel
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Appendix A.5: Radiated Emissions in Restricted Bands of 802.11 b mode
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Appendix A.6: Radiated Emissions in Restricted Bands of 802.11 g mode
Low channel
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Appendix A.7: Radiated Emissions in Restricted Bands of 802.11 n(HT20) mode
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Appendix A.8: Radiated Emissions in Restricted Bands of 802.11 n(HT40) mode

Low channel
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Appendix A.9: Conducted Emission of B mode
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Appendix A.10: Conducted Emission of C mode
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Appendix A.11: Radiated Emission of C mode
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