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1. Applicant & Manufacturer & Test Laboratory Information

1.1  Applicant information

Applicant PITTASOFT CO.,LTD.

Address Adth floor, ABN Tower, 331, Pangyo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do,
Republic of Korea

Contact Person MINHO SHIN

Telephone No. +82-31-8039-7789

Fax No. +82-31-8039-5260

E-mail shinmh@pittasoft.com

1.2 Manufacturer Information

Manufacturer PITTASOFT CO.,LTD.

Address A4th floor, ABN Tower, 331, Pangyo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do,
Republic of Korea

1.3  Test Laboratory Information

Conducted tests were performed at

Laboratory ICR Co., Ltd.

Address 312, Hwanggeum 3-ro 7beon-gil, Hagun-ri, Yangchon-eup, Gimpo-si, Gyeonggi-
0, Korea

Telephone No. +82-2-6351-9002

Fax No. +82-2-6351-9007

RRA No. KR0165

KOLAS No. KT652

Il%sr;["n l;iarrm Registration 490614

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222081-0A
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2. Equipment under Test(EUT) Information

2.1 General Information

Product Name

Car Dashcam

Brand Name

Model Name

DR970X LTE

Additional Model Name

DR970X-1CH LTE, DR970X-2CH LTE, DR970X-2CH IR LTE, DR970X-2CH DMS LTE,

DR970X-2CH Truck LTE, DR970X-2CH ELD LTE

FCCID

YCK-DR970XLTE

Power Supply

DC12.0V/DC 24.0V

2.2  Additional Information

Equipment Class

DTS-Digital Transmission System

Device Type Stand-alone
802.11b/g/n(HT20) 2412 Wz ~ 2 462 Mz
Operating Frequency 802.11n(HT40) 2422 Mz ~ 2 452 Mz
Bluetooth LE 2402 Wz ~2 480
802.11b 13.40 dBm
802.11¢g 17.49 dBm
RF Output Power 802.11n(HT20) 16.53 dBm
802.11n(HT40) 16.33 dBm
Bluetooth LE 8.22 dBm
802.11b/g/n(HT20) 11
Number of Channel 802.11n(HT40) 7
Bluetooth LE 40

Modulation Type

CCK/OFDM / GFSK

Antenna Type

Chip Antenna

Antenna Gain

1.88 dBi

Antenna Operating Mode

Single Antenna Equipment with only one antenna

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222081-0A
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2.3 Mode of operation during the test

- The EUT is continuous transmission mode during the test with set to each of the Low Channel, Middle

Channel, and High Channel at the worst case data rate. The worst case data rate for each modulation is
determined 1 Mbps for IEEE 802.11b, 6 Mbps for IEEE 802.11g, 6.5 Mbps for HT20, 65 Mbps for HT40.

2.4 Modifications of EUT

- None

2.5 Reason of Additional Model Name

NO

Family Model Name

Difference

1

DR970X-1CH LTE

DR970X-2CH LTE

DR970X-2CH IR LTE

DR970X-2CH DMS LTE

DR970X-2CH Truck LTE

DR970X-2CH ELD LTE

The basic model and electrical specifications,
structure, and circuit are the same, but a simple
derivative model name added due to a different

seller

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222081-0A
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3. Test Summary

3.1 Test standards and results

FCC Part 15 Subpart C

Clause Test items Applied Results
§15.247 (a) (2) 6 dB Bandwidth = PASS
§15.247 (b) (3) Maximum Conducted (Average) Output Power X PASS
§15.247 (e) Power Spectral Density X PASS
§15.247 (d) Conducted Spurious Emission X PASS
g%gggg g)§§‘5_205 Radiated Spurious Emission X PASS(Notel)
§15.207 Power Line Conducted Emission X PASS
§15.203 Antenna Requirement X PASS

- Notel: Data at DC 12 V of Radiated Emissions data are only those of Worst Case.

3.2 Purpose of the test

- To determine whether the equipment under test fulfills the requirements of the standards stated in FCC Part 15
Subpart C Section 15.247.

3.3  Test Methodology
Both conducted and radiated testing was performed according to the procedures in ANSI C63.10: 2013.
Radiated testing was performed at a distance of 3 m from EUT to the antenna.

3.4  Configuration of Test System

3.4.1 Radiated emission test
Preliminary radiated emissions test were conducted using the procedure in ANSI C63.10: 2013 to determine

the worse operating conditions. Final radiated emission tests were conducted at 3 m Semi Anechoic Chamber.
The turntable was rotated through 360 degrees and the EUT was tested by positioned three orthogonal planes
to obtain the highest reading on the field strength meter. Once maximum reading was determined, the search

antenna was raised and lowered in both vertical and horizontal polarization.

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222081-0A
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3.4.2 AC power line conducted emission test
The EUT was connected to LISN. All supporting equipment were connected to another LISN. Preliminary

Power line Conducted Emission test was performed by using the procedure in ANSI C63.10: 2013 to

determine the worse operating conditions.

3.5 Antenna requirement

According to §15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device.
The use of a permanently attached antenna or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this Section.
The manufacturer may design the unit so that a broken antenna can be replaced by the user, but the use of a
standard antenna jack or electrical connector is prohibited.
And according to §15.247(b)(4), the conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi.
Except as shown in paragraph (c) of this section, if transmitting antennas of directional gain greater than 6 dBi
are used, the conducted output power from the intentional radiator shall be reduced below the stated values in
paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

3.5.1 Result: Pass

The transmitter has a Chip Antenna. The directional gain of the antenna is 1.88 dBi.

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222081-0A
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4. Used equipment on test
Description Model Name Serial Number Manufacturer Next Cal. (cycle)
Spectrum
X Analyzer FSV40 101455 R&S 2023.03. 02 (1Y)
X | Signal Generator SMB100A 180607 R&S 2023. 03. 03 (1Y)
[q ~Wideband Power NRP-Z81 102999 R&LS 2023. 03. 03 (1Y)
ensor
X] | DC Power Supply XDL 35-5P J00385373 Sorensen 2023. 03. 03 (1Y)
Spectrum Agilent
X Analyzer N9020A US47360812 Technologies 2023. 06. 24 (1Y)
X | DC Power Supply DPR-303D 2090097 DIGITAL 2023. 06. 24 (1Y)
= Multimeter 17B+ 36390701WS FLUKE 2022.12. 16 (1Y)
X | Signal Generator SMBV100A 255571 Rohde Schwarz 2022.12. 16 (1Y)
X | Signal Generator MG3695C 173501 ANRITSU 2022. 12. 16 (1Y)
g Thermohygromet BJ5478 120612-2 BODYCOM 2022.12. 16 (1Y)
= Loop Antenna 6502 00226186 ETS-Lindgren 2023. 06. 24 (1Y)
X Hybrid Antenna VULB 9160 3362 Schwarzbeck 2022.12. 16 (1Y)
X Horn Antenna 3117 00140394 ETS-Lindgren 2022. 12. 16 (1Y)
X Horn Antenna SAS-574 155 A.H.Systems Inc. 2023. 06. 24 (1Y)
e Agilent
X PreAmplifier 84498 3008A02108 Technologies 2023. 06. 24 (1Y)
X PreAmplifier MLA-1840-J02-45 16966-10728 tsj 2023. 06. 24 (1Y)
X PreAmplifier 8447D 2944A07774 H.P 2022. 12.16 (1Y)
. . WHKX12-935- Wainwright
High P Filt 7 2023. 06. 24 (1Y
B High Pass Filter 555 15000-4055 Instruments (1Y)
. . WHKX10-2838- Wainwright
X High Pass Filter | 3357 18000-605S 2 Instruments 2023. 06. 24 (1Y)
; ; WHKX6-6320- Wainwright
= High Pass Filter | a500_56500-40CC 2 Instruments 2023. 06. 24 (1Y)

X All test equipment used is calibration on a regular basis.

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222081-0A
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5. 6_dB Bandwidth

5.1 Operating environment

Temperature 125 °C
Relative humidity 146 %

5.2 Measurement method
Standard 1 815.247 (a) (2)

5.3 Test setup

The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to 100
kiz, and peak detection was used. The 6 dB bandwidth is defined as the total spectrum over which the power is

higher than the peak power minus 6 dB.

Spectrum Analyzer EUT

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222081-0A
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5.4 Test data

Operating mode
Test Result

: Transmit mode

: Pass

5.4.1 Measured Results for DC 12 V

Modulation Type Channel (Frequency) Measured Value (Mz) Limit (kHz)

0 (2412 M) 10.19
802.11b 6 (2 437 M) 9.99
11 (2 462 M) 10.04
0 (2 412 M) 16.13
802.11g 6 (2 437 M) 16.23
11 (2 462 M) 16.08
0 (2412 M) 17.48

802.11n(HT20) 6 (2 437 M) 16.98 at least 500
11 (2 462 M) 17.03
3 (2422 M) 35.66
802.11n(HT40) 6 (2 437 M) 35.46
9 (2 452 Mz) 35.56
0 (2 402 i) 0.70
Bluetooth LE 19 (2 440 M) 0.73
39 (2 480 MHz) 0.74

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222081-0A




I O] X| (page) : ( 12 )/( S(Total) 108 )

5.4.1.1 Measured Graph for 802.11b_DC 12V
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54.1.2

Measured Graph for 802.11g_DC 12 V
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5.4.1.3 Measured Graph for 802.11n(HT20)_DC 12 V
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5414

Measured Graph for 802.11n(HT40)_DC 12V
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54.15

Measured Graph for Bluetooth LE_DC 12 V
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5.4.2 Measured Results for DC 24 V

Modulation Type Channel (Frequency) Measured Value (Mz) Limit (kHz)

0 (2 412 W) 9.99
802.11b 6 (2 437 M) 9.99
11 (2 462 ) 10.09
0 (2412 M) 16.38
802.119g 6 (2 437 M) 16.38
11 (2 462 Mz) 16.38
0 (2412 M) 16.73

802.11n(HT20) 6 (2 437 M) 16.88 at least 500
11 (2 462 M) 17.13
3 (2422 M) 35.56
802.11n(HT40) 6 (2437 M) 35.56
9 (2 452 Mz) 35.56
0 (2 402 Mz) 0.73
Bluetooth LE 19 (2 440 M) 0.75
39 (2 480 Miz) 0.73
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5.4.2.1 Measured Graph for 802.11b_DC 24V
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5.4.2.2 Measured Graph for 802.11g_DC 24 V
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54.2.3

Measured Graph for 802.11n(HT20)_DC 24 V
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5.4.2.4 Measured Graph for 802.11n(HT40)_DC 24 V
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54.2.5

Measured Graph for Bluetooth LE_DC 24 V
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6. Maximum Conducted (Average) Output Power

6.1 Operating environment

Temperature : 25 °C

Relative humidity 146 %

6.2 Measurement method
Standard : 815.247 (b) (3)

6.3 Test setup

The maximum peak output power was measured with the wide band sensor connected to the antenna output
power of the EUT. The Wide Band Sensor is measured when the EUT is transmitting at the appropriate center
frequency its maximum power control level as described in Section 8.3(5658074 D01 15.247 Meas Guidance

v05r02).

Since this measurement is made only during the ON time of the transmitter, no duty cycle correction is required.

Wide band Sensor

EUT
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6.4 Test data

Operating mode : Transmit mode

Test Result : Pass
6.4.1 Measured Results for DC 12V

Modulation Type Channel (Frequency) MeasEJdr;:)Value Limit (dBm)
1(2 412 W) 13.40
802.11b 6 (2 437 M) 12.60
11 (2 462 M) 12.35
1(2 412 i) 17.49
802.11g 6 (2 437 M) 16.72
11 (2 462 MiHz) 15.95
1(2 412 M) 16.53
802.11n(HT20) 6 (2 437 M) 16.12 30 (1 Watt)
11 (2 462 M) 15.84
3 (2422 M) 16.29
802.11n(HT40) 6 (2437 M) 16.09
9 (2 452 M) 15.94
0 (2 402 M) 7.78
Bluetooth LE 19 (2 440 M) 7.99
39 (2 480 M) 7.50

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222081-0A
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6.4.2 Measured Results for DC 24 V

Measured Value

Modulation Type Channel (Frequency) (dBm) Limit (dBm)
1(2 412 W) 12.53
802.11b 6 (2 437 M) 12.16
11 (2 462 M) 11.93
1(2 412 M) 16.61
802.11g 6 (2 437 M) 16.26
11 (2 462 M) 16.03
1(2 412 M) 16.48
802.11n(HT20) 6 (2 437 M) 16.17 30 (1 Watt)
11 (2 462 M) 15.94
3 (2422 W) 16.33
802.11n(HT40) 6 (2437 M) 16.13
9 (2 452 Miz) 16.00
0 (2 402 M) 8.06
Bluetooth LE 19 (2 440 M) 8.22
39 (2 480 M) 7.56

ICRT-QPA-17-03 Rev.2
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7. Power Spectral Density

7.1  Operating environment

Temperature :25 °C

Relative humidity 146 %

7.2 Measurement method
Standard : 815.247 (e)

7.3 Testsetup

The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to 3 khz,
the video bandwidth is set to 3 times the resolution bandwidth.

Spectrum Analyzer EUT

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222081-0A
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7.4 Test data

Operating mode : Transmit mode
Test Result : Pass
7.4.1 Measured Results for DC 12V
Modulation Type Channel (Frequency) Highesi;;?nr;a' level Limit (dBm/3kHz)
1(2 412 W) -18.59
802.11b 6 (2 437 M) -18.97
11 (2 462 ) -19.12
1(2 412 i) -22.06
802.11g 6 (2437 M) -22.48
11 (2 462 MiHz) -23.23
1(2412 W) -23.16
802.11n(HT20) 6 (2 437 M) -23.36 8
11 (2 462 M) -23.88
3 (2422 M) -26.04
802.11n(HT40) 6 (2 437 M) -26.07
9 (2 452 M) -26.93
0 (2 402 M) -5.33
Bluetooth LE 19 (2 440 M) -4.82
39 (2 480 M) -4.29

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222081-0A
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7.4.1.1 Measured Graph for 802.11b_DC 12V
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7.4.1.2 Measured Graph for 802.11g_DC 12V
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7.4.1.3

Measured Graph for 802.11n(HT20)_DC 12 V
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7.4.1.4

Measured Graph for 802.11n(HT40)_DC 12 V
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7.4.1.5 Measured Graph for Bluetooth LE_DC 12 V
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7.4.2 Measured Results for DC 24 V

Modulation Type Channel (Frequency) Higheszds;?nr;al level Limit (dBm/3kHz)
1(2 412 W) -19.22
802.11b 6 (2 437 M) -19.47
11 (2 462 MiHz) -19.47
1(2412 W) -22.08
802.11g 6 (2437 M) -23.18
11 (2 462 M) -22.49
1(2 412 M) -23.24

802.11n(HT20) 6 (2 437 M) -23.40 8

11 (2 462 M) -23.84
3 (2422 M) -26.24
802.11n(HT40) 6 (2 437 i) -26.19
9 (2 452 M) -26.50
0 (2 402 M) -6.47
Bluetooth LE 19 (2 440 M) -4.21
39 (2 480 i) -6.31
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7421

Measured Graph for 802.11b_DC 24 V
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7.4.2.2

Measured Graph for 802.11g_DC 24 V
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7.4.2.3

Measured Graph for 802.11n(HT20)_DC 24 V
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Spectrum
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7424

Measured Graph for 802.11n(HT40)_DC 24 V
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7.4.2.5 Measured Graph for Bluetooth LE_DC 24 V
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8. Conducted Spurious Emission

8.1 Operating environment

Temperature 125 °C
Relative humidity 146 %

8.2 Measurement method
Standard : 815.247 (d)

8.3 Test setup

The antenna output of the EUT was connected to the spectrum analyzer. The resolution and video bandwidth is
set to 100 kHz, and peak detection was used.

Spectrum Analyzer EUT
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8.4 Test data

Operating mode

Test Result

: Transmit mode

: Pass

8.4.1 Measured Results

84.1.1 Unwanted Emissions In Non-Restricted Frequency Bands for 802.11b_DC 12 V
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8.4.1.3

Unwanted Emissions In Non-Restricted Frequency Bands for 802.11n

HT20)_DC 12 V
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8.4.1.4

Unwanted Emissions In Non-Restricted Frequency Bands for 802.11n
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8.4.1.5

Unwanted Emissions In Non-Restricted Frequency Bands for Bluetooth LE_DC 12V
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8.4.1.6 Band Edge for 802.11b_DC 12V
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8.4.1.7 Band Edge for 802.11g_DC 12V
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Band Edge for 802.11n(HT20) DC 12V
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8.4.1.9 Band Edge for 802.11n(HT40) DC 12V
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8.4.1.10 Band Edge for Bluetooth LE_DC 12V
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8.4.1.11 Unwanted Emissions In Non-Restricted Frequency Bands for 802.11b_DC 24 V
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8.4.1.12

Unwanted Emissions In Non-Restricted Frequency Bands for 802.11g_DC 24 V

Spectrum

%

=

Ref Level 2.78 dBm
Attt 20de  swWT
TOF

W RBW 100 kHz
265 ms w VYBW 300 kHz  ™ode Sweep

@ 1Rk View

mi[1]

=10 dBm T

mz2[1]

A4 dim

2. 406850 GHz
61.68 dBm
2.312170 GHz

-30 dBm

-40 dBm

-5 dBm

60 dBm-

-a0 dbr

-00 dBm

Start 30.0 MHz

32001 pts

Btop 26,5 GHz

Low CH

Spectrum

%

=

Ref Level 20,00 dem

& RBW 100 kHz

Att 40 0B BWT 285 ms = YBW 300 kHz  Mode Sweep
TOE
1Rk View
mi[1] v20 dBm
2.430840 GHz
10 dBar mMz[1] 42.47 dBm
18.075770 GHz
0 der
=10 dB
-20 dBrT
1 -24,70C
=30 dB

-60 dBm

-70 dBm

Start 30.0 MHz

32001 pts

Btop 26,5 GHz

Mid CH

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222081-0A




| 0| X|(page) : ( 78 )/( E(Total) 108 )

Spectrum

Ref Level 244 cpm ® RBW 100 kMz
Attt 20dE  SWT 265 ms w VBW 300 kHz  Mode Sweep

TOF

@10k View
0 dBmr mi[1] B6.70 dBm
0] 2.467230 GHz

m2[1] 61.88 dBm
15.977260 GHz

-10 dBm

-20 dBm

-30 dBm

-0 dBm

=50 dBm

60 di

=80 dBm

-00 dBn

Start 30.0 MHz 32001 pts Btop 26.5 GHz
High CH

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222081-0A



| 0| X|(page) : ( 79 )/( E(Total) 108 )

8.4.1.13 Unwanted Emissions In Non-Restricted Frequency Bands for 802.11n

—~

HT20)_DC 24 V
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8.4.1.14

Unwanted Emissions In Non-Restricted Frequency Bands for 802.11n(HT40) DC 24 V
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8.4.1.15

Unwanted Emissions In Non-Restricted Frequency Bands for Bluetooth LE_DC 24 V
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8.4.1.16

Band Edge for 802.11b_DC 24 V
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8.4.1.17 Band Edge for 802.11g_DC 24 V
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Band Edge for 802.11n(HT20) DC 24 V
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8.4.1.19

Band Edge for 802.11n(HT40) DC 24 V
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8.4.1.20 Band Edge for Bluetooth LE_DC 24 V
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9. Radiated Spurious Emission

9.1 Operating environment

Temperature 124 °C

Relative humidity 145 %

9.2 Measurement method

Standard : §15.247 (d), §15.209, §15.205

9.3 Test setup

The radiated emissions measurements were performed on the 3 m, Semi-Anechoic Camber. The EUT was placed
on a non-conductive turntable above the ground plane.

The frequency spectrum from 9 kiz to 26.5 (Hz was scanned and maximum emission levels at each frequency

recorded. The system was rotated 360°, and the antenna was varied in the height between 1.0 m and 4.0 m in
order to determine the maximum emission levels. This procedure was performed for horizontal and vertical
polarization of the receiving antenna.
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9.3.2 30 MHz to 1 GHz
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9.4 Testdata

Operating mode

Test Result

: Transmit mode

. Pass
9.4.1 Radiated Emissions data for DC 24 V (WLAN 2.4 GHz)

9.4.1.1 Radiated Emissions data (9 kHz ~ 1 GHz)_802.11b

Frzgzteer?cy Frequency ANT POESLth'iI'on De(;«rect Reading TF DCCF | DCF Result Limit Margin
(MH2) (MHz) Pol (Axis) Mode @Buv) | (@B/m) | (@B) | @B) | (@Buv/im) | (dBuVim) (dB)
36.03 \ X QP 47.70 -9.3 N/A N/A 38.40 40.00 1.60

42.45 \ QP 45.10 -8.6 N/A N/A 36.50 40.00 3.50

71.44 \ X QP 42.40 -10.4 N/A N/A 32.00 40.00 8.00

2212 72.02 H X QP 41.90 -10.5 N/A N/A 31.40 40.00 8.60
144.05 H X QP 33.90 -6.8 N/A N/A 27.20 43.50 16.30

196.53 H X QP 38.40 -9.2 N/A N/A 29.20 43.50 14.30

240.00 H X QP 49.50 -6.9 N/A N/A 42.60 46.00 3.40

240.00 \ X QP 43.10 -6.9 N/A N/A 36.20 46.00 9.80

9.4.1.2 Radiated Emissions data (9 kHz ~ 1 GHz) : 802.11b

Fr-tl;Zit:r?cy Frequency ANT POESLth'il'on De;;act Reading TF DCCF | DCF Result Limit Margin
(MH2) (MHz) Pol (Axis) Mode (dBuVv) | (@B/m) | (@B) | @B) | (@BuVv/m) | (dBuV/m) (dB)
36.03 \% X QP 47.70 -9.3 N/A N/A 38.40 40.00 1.60

42.45 \% QP 45.10 -8.6 N/A N/A 36.50 40.00 3.50

71.44 \Y X QP 42.40 -10.4 N/A N/A 32.00 40.00 8.00

2412 72.02 H X QP 41.90 -10.5 N/A N/A 31.40 40.00 8.60
144.05 H X QP 33.90 -6.8 N/A N/A 27.20 43.50 16.30

196.53 H X QP 38.40 -9.2 N/A N/A 29.20 43.50 14.30

240.00 H X QP 49.50 -6.9 N/A N/A 42.60 46.00 3.40

240.00 \% X QP 43.10 -6.9 N/A N/A 36.20 46.00 9.80
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9.4.1.3 Radiated Emissions data (1 GHz ~ 25 GHz) : 802.11b

Dete . a—f

F rzgit:r? cy Fr?ﬁ/l l:_i ezr; cy A;:T Piji{io i/ltoodr Rea;d " (;; / D(;C (DdCB'; EjGIEBSLT\I/t/ (dII_BILT\Zm M(?jr é})ln

(MH2) n (Axis) a (dBUVv) m) (dB) m) )
2389.48 H X PK 4428 | 571 | NIA | N/A | 49.99 74.00 24.01
5 412 2389.02 H AV 3429 | 571 | 050 | N/A | 4050 54.00 13.50
4824.18 H X PK 4119 | 1034 | N/A | N/A | 5153 74.00 22.47
4824.08 H X AV 30.95 | 10.34 | 050 | N/A | 4179 54.00 12.21
» 437 4873.37 H X PK 4044 | 1035 | N/A | N/A | 5079 74.00 23.21
4873.88 H X AV 3069 | 10.35 | 050 | N/A | 4154 54.00 12.46
2 487.25 H X PK 4448 | 6.02 | NA | N/A | 5050 74.00 23.50
0 462 2 486.43 H X AV 3360 | 6.02 | 050 | N/A | 40.12 54.00 13.88
4923.36 H X PK 40.80 | 1040 | N/A | N/A | 51.20 74.00 22.80
4923.68 H X AV 30.88 | 10.40 | 050 | N/A | 41.78 54.00 12.22

9.4.1.4 Radiated Emissions data (1 GHz ~ 25 GHz) : 802.11g

Frequenc | Freauenc | ANT | posio | ror Rty | o |32 |20 | Rewi o G| D
y(MHz) y(MHz) Pol n(Axis) | Mode (dBuv) (dB/m) (dB) ;dB ) ) (dB)
2389.01 H X PK 4513 | 571 | N/A | N/A | 50.84 74.00 | 23.16
5412 2 389.05 H X AV 3462 | 571 | 2.40 | N/A | 4273 54.00 | 11.27
4823.83 H X PK 40.90 | 10.34 | N/A | N/A | 51.24 74.00 | 22.76
4823.82 H X AV 30.98 | 10.34 | 2.40 | N/A | 43.72 54.00 | 10.28
» 437 4873.61 H X PK 40.77 | 1035 | N/A | N/A | 51.12 74.00 | 22.88
4873.72 H X AV 30.77 | 10.35 | 2.40 | N/A | 43.52 54.00 | 10.48
2 484.06 H X PK 4433 | 601 | N/A | N/A | 50.34 7400 | 23.66
0 462 2 484.82 H X AV 3402 | 6.01 | 240 | N/A | 4243 54.00 | 11.57
4924.19 H X PK 4061 | 1040 | N/A | N/A | 5101 74.00 | 22.99
4924.35 H X AV 3115 | 10.40 | 2.40 | N/A | 43.95 54.00 | 10.05
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9.4.1.5 Radiated Emissions data (1 GHz ~ 25 GHz) : 802.11n(HT20)

FrLZit:r?cy Frequency ANT POESLth'iI'(Jn De;rect Reading TF DCCF | DCF Result Limit Margin
(MHz) (MHz) Pol (Axis) Mode (dBuV) | (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2389.72 X PK 46.25 5.71 N/A N/A 51.96 74.00 22.04

2 389.78 H AV 34.33 5.71 2.53 N/A 42.57 54.00 11.43

24tz 4 823.57 H X PK 40.52 10.34 N/A N/A 50.86 74.00 23.14
4823.76 H X AV 30.60 10.34 2.53 N/A 43.47 54.00 10.53

4873.90 H X PK 41.10 10.35 N/A N/A 51.45 74.00 22.55

2431 4874.22 H X AV 30.40 10.35 2.53 N/A 43.28 54.00 10.72
2 484.62 H X PK 44.37 6.01 N/A N/A 50.38 74.00 23.62

2 484.26 H X AV 33.95 6.01 2.53 N/A 42.49 54.00 11.51

2462 4924.09 H X PK 40.69 10.40 N/A N/A 51.09 74.00 22.91
4924.22 H X AV 30.38 10.40 2.53 N/A 43.31 54.00 10.69

9.4.1.6 Radiated Emissions data (1 GHz ~ 25 GHz) : 802.11n(HT40)

Frz;zt;?cy Frequency ANT POESLth'il'on De,_-:?Ct Reading TF DCCF | DCF Result Limit Margin
(MH2) (MHz) Pol (Axis) Mode (dBuv) | (@B/m) | (@B) | (dB) | (dBuv/m) | (dBuVim) (dB)
2 387.06 X PK 51.57 5.71 N/A N/A 57.28 74.00 16.72

2387.91 H AV 35.28 5.71 4.13 N/A 45.12 54.00 8.88

2422 4 843.68 H X PK 40.90 10.37 N/A N/A 51.27 74.00 22.73
4 843.52 H X AV 31.14 10.36 | 4.13 N/A 45.63 54.00 8.37

4873.34 H X PK 41.02 10.35 N/A N/A 51.37 74.00 22.63

2431 4 873.49 H X AV 30.48 10.35 | 4.13 N/A 44.96 54.00 9.04
2484.13 H X PK 47.76 6.01 N/A N/A 53.77 74.00 20.23

2484.20 H X AV 33.64 6.01 4.13 N/A 43.78 54.00 10.22

2452 4903.69 H X PK 40.68 10.34 N/A N/A 51.02 74.00 22.98
4 903.68 H X AV 30.43 10.34 | 4.13 N/A 44.90 54.00 9.10
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9.4.2 Radiated Emissions data for DC 12 V (WLAN 2.4 GHz)

9.4.2.1 Worst case data : 802.11n(HT40)

Tested EUT Detect
Frequency Frequency ANT Position or Reading TF DCCF DCF Result Limit Margin

(MHz) (MHz) Pol (Axis) Mode (dBuV) | (dB/m) (dB) (dB) | (dBuV/m) (dBuV/m) (dB)
2389.62 X PK 51.00 5.71 N/A N/A 56.71 74.00 17.29
2 388.67 H X AV 35.37 5.71 4.13 N/A 45.21 54.00 8.79

2422
4 844.65 H X PK 41.09 10.37 N/A N/A 51.46 74.00 22.54
4844.61 H X AV 31.00 10.37 4.13 N/A 45.50 54.00 8.50

ICRT-QPA-17-03 Rev.2
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9.4.3 Test data for Spurious & Harmonic for Bluetooth LE DC 12 V

9.4.3.1 Measurement Results for Below 30 Mz

Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin

(Mtz) (dBV) (HIV) (dB) (dBuV/m) (dBuV/m) (dB)

Low CH

It was not found any emissions peaks found from the EUT.

Mid CH

It was not found any emissions peaks found from the EUT.

High CH

It was not found any emissions peaks found from the EUT.

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222081-0A
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9.4.3.2 Measurement Results for Below 1 GHz

70t

Level in dBuV/m
R
o
b

30M 50 80 80 100M 200 300 400 500 800 1G
Frequency in Hz

Final_Result

(MHz) (dBuVim) | (dBuV/im) = (dB) = Time (kHz) (cm) (deg) | (dB)
44.550000 24.41 40.00 1559 10000  120.000 100.1 V 29.0 -208
54.638000 15.86 4000 2414 1000.0 120000 1004 V 560 -20.5
76.269000 19.27 4000  20.73 1000.0 120.000 1001 V 2240 274

123.120000 15.51 | 4350  27.99 1000.0  120.000  100.1 V 313.0 252

148.049000 17.47 4350  26.03 1000.0 120.000 1001 V 0.0 -264

239.520000 24.25 4600 2175 1000.0 120.000 1001 V 0.0 -223)

Low
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701

40

Level in dBuV/m

30M

Final_Result

R
R
-
p
E
R
p
S

400 500 800 1G
Frequency in Hz

' (MHz) (dBpVim) | (dBuVim) (68) (cm) (600) (dB)

] 39.118000 24.54 40.00 1546 1oooo 120.000  100.1 V 2170 226
54.250000 1562 4000  24.38 10000  120.000  100.1 V 320 -205
76.269000 2008 4000  19.92 10000  120.000 1001 V 301.0 271

150.862000 1353 43.50  29.97 1000.0  120.000  100.1 V 287.0 -265

194.124000 14.06 | 4350 29.44 10000 120000 1001 H 3390 235

237.871000 25.94 46.00 20.06 10000  120.000 1001 V 2470 224
Mid
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70-»

40 |

Level in dByVim

o+ + p———t——t—t + 1 +
30M 50 60 80 100M 200 300 400 S00 800 1G
Frequency in Hz

-
-
-
.
e

Final Result

(MHz) (dBuVim) | (dBpVim) = (dB) = Time (kHz) (cm) (deg) = (dB)

42.804000 25.47 | 4000 1453 1000.0  120.000  100.1 V 2280 -21.2
54.541000 15,64 40,00 2436 10000 120000 1001 V 2690 -20.5
75,105000 20.46 4000  19.54 1000.0 120.000 100.1 V 2690 -26.7
121.471000 1617 4350  28.33 10000 120.000 1001 V 2000 -25.0
147.661000 17.53 | 4350  25.97 1000.0 120.000 . 100.1 V 39.0 -26.5
237.580000 25.88 | 46.00 20.12 1000.0 | 120000 1001 V 2550 -224

High
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9.4.3.3 Measurement Results for Above 1 GHz

Frequency Detector Ant. Pol. Reading Corr. Factor Result Limit Margin
(MHz) (H/V) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)
Low CH
Peak H 37.09 41.39 73.98 32.59
4 804.60 -4.30
Average H 23.69 27.99 53.98 25.99
Mid CH
Peak 36.85 40.65 73.98 33.33
4 881.10 -3.80
Average 23.06 26.86 53.98 27.12
High CH
Peak 38.99 42.59 73.98 31.39
4 961.00 -3.60
Average 25.55 29.15 53.98 24.83

% Ant. Pol. : Antenna Polarization

% Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain

% Result = Reading + Corr. Factor

¥ Margin = Limit - Result
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9.4.4 Test data for Spurious & Harmonic for Bluetooth LE DC 24 V

9.4.4.1 Measurement Results for Below 30 Mz

Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin

(Mtz) (dBV) (HIV) (dB) (dBuV/m) (dBuV/m) (dB)

Low CH

It was not found any emissions peaks found from the EUT.

Mid CH

It was not found any emissions peaks found from the EUT.

High CH

It was not found any emissions peaks found from the EUT.
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9.4.4.2 Measurement Results for Below 1 GHz

80-.
704-
60--
+ FCC Pant 158 Ciass B Be 1G
e ] [
3 + l |
2w
g L
- ] w
ol il
Ay
BB
}-T‘l ,
4+
20 |
!
"
0 - e + + + . F——p——r |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
(MHz) (dBpV/im) | (dBpV/im)  (dB) = Time (kHz) (cm) (deg) | (dB)
42.513000 26.15 | 40.00  13.85 10000  120.000 100.1 V 247.0 213
§5.705000 15,86 4000 2414 10000 120,000 1001 V 350 -20.7
76.269000 19.81 40.00 20.19  1000.0 120.000 1001 V 2600 271
123.508000 16.07 4350  27.43 1000.0  120.000  100.1 V 260.0 -25.2
141.938000 12.29 | 43,50 31.21  1000.0 120.000 100.1 V 1370 -265
237.483000 25.97 46.00 20.03  1000.0 120.000 1001 V 2340 -224
Low
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70-»

40

Level in dBuV/m

Final Result

Frequency in Hz

Frequency QuasiPeak = Limit | Margin Meas. Bandwidth Height Pol Azimuth @ Corr.

(MHz) (dBuV/im) | (dBpVim) = (dB) = Time (kHz) (em) (deg) | (dB)
42.513000 26.46 40.00  13.54 1000.0 120.000 1001 V 70 213
54.929000 16.07 40,00 2393 1000.0 120.000 1001 V 99.0 -206
75.687000 21.06 40.00  18.94 1000.0 120000 100.1 V 3160 269
120.792000 | 14.77 4350 2873 10000  120.000 1001 V 440 -249
196.355000 11.78 4350  31.72 1000.0 120000 1001 V 0.0 -23.0
242042000 24,22 | 46.00 21,78 1000.0 120000 100.1 V 2470 -222

Mid

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222081-0A




| O| X| (page) : ( 104 )/( Z(Total) 108 )

Level in dBuVim
3.
o
=

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Final_Result

Frequency  QuasiPeak Limit Margin = Meas. Bandwidth Height Pol Azimuth @ Corr.
(MHz) (dBpVim) | (dBuVim)  (dB) 1(;; (kHz) (cm). (deg) | (dB)
37.857000 25.23 | 40.00  14.77 1000.0 120.000 1001 V 230.0 -228
54.444000 15.60 40,00 2440 1000.0 120.000 1001V 1350 -20.5
76.269000 19.74 4000 2026 1000.0 120.000 1001 V 2580 271
121.180000 15.44 4350 28.06 10000 120000 1001 V 190.0 -25.0
133.499000 10.63 43.50 3287 1000.0 120000 1001 V 00 -261
239.908000 25.02 | 46.00 2098 1000.0 120000 1001 V 00 -223

High
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9.4.4.3 Measurement Results for Above 1 GHz

Frequency Detector Ant. Pol. Reading Corr. Factor Result Limit Margin
(MHz) (H/V) (dBpv) (dB) (dBuvim) (dBuvim) (dB)
Low CH
Peak \Y 34.40 38.80 73.98 35.18
4 802.90 -4.40
Average \Y 20.39 24.79 53.98 29.19
Peak \Y 40.21 43.71 73.98 30.27
4 804.60 -3.50
Average \Y 21.85 25.35 53.98 28.63
Mid CH
Peak 38.20 42.00 73.98 31.98
4 879.40 -3.80
Average 24.48 28.28 53.98 25.70
High CH
Peak H 38.01 41.61 73.98 32.37
4 961.00 -3.60
Average H 23.94 27.54 53.98 26.44

¥ Ant. Pol. : Antenna Polarization

% Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain

% Result = Reading + Corr. Factor

¥ Margin = Limit - Result
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10. Power Line Conducted Emission

10.1 Operating environment

Temperature ;24 °C
Relative humidity 144 %

10.2 Measurement method

Standard 1 815.207

10.3 Test setup

The EUT was placed on a wooden table, 0.8 m height above the floor. Power was fed to the EUT through a 50 Q
/50 yH + 5 Q Artificial Mains Network (AMN). The ground plane was electrically bonded to the reference ground
system and all power lines were filtered from ambient.

EUT LISN EMI Test Receiver
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10.4 Test data

Operating mode : Transmit mode

Test Result . Pass
10.4.1 Measured Results & Graph

00T
20T
80+
0T

L \ TableAS2.1 D ’3tur:’::4n-i-:- ‘Yoltsge on Mains Class 8 QP

501+ i TableAS 2 Disturbance Yollage on Mains Class B_ A\

Levelin dBpV

,—40._

30+

**

&

o
—
o9 *
& ’ *
L g

(=]

+—+——+— : —t—t— : |
150k 300 400500 500 1M 2M  3M 4M5ME 3 10M 20M  30M
Frequency in Hz

Final Result

Freguency QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line PE Corr.
(MHz) (dBpV) (dBgV) | (dBpV) | (dB) Time (kHz) (dB)
{ms)
0.186 - 12.11 54.21 42.11 1000.0 9.000 [N FLO 10.51
0.136 14.19 —| 6421 50.03 | 1000.0 9.000 |N FLO 10.51
0.627 - 31.32 46.00 8.68 [ 1000.0 9.000 [N FLO 10.39
0.627 37.23 —| 56.00 18.77( 1000.0 9.000 [N FLO 10.39
1.158 - 9.99 46.00 36.01| 1000.0 9.000 |N FLO 10.38
1.158 11.75 -— 56.00 38.25| 1000.0 9.000 |N FLO 10.38
2123 -—- 15.76 46.00 30.24| 1000.0 9.000 [N FLO 10.37
2123 17.67 —| 56.00 38.33| 1000.0 9.000 |N FLO 10.37
5.307 - 23.31 50.00 26.69 1000.0 9.000 [N FLO 10.42
5.307 21.24 -—| 60.00 32.76 | 1000.0 9.000 | N FLO 10.42
13.776 - 33.35| 50.00 16.65 | 1000.0 9.000 [N FLO 10.47
13.776 34.34 -—| 60.00 25.66 | 1000.0 9.000 [N FLO 10.47
Live line
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100 T
o0 T
80 1+
70T
il TableA.9.1_Dstuwbance Voltags on Mains ss8 _Q°
@ - o
- 4~ - E =
£ spt 1 - S turbance Voltsg 15 _ 5 A
T Fre e
i T ¢
-
40 -
T $H #
301 #*
20--* Y *
L L 2
1T
0 t t t 1 t t —t———1 t i
150k 300 400500 800 1M 2M 3M 4M5M8 8 10M 20M  30M
Frequency in Hz
Final_Resulit
Freguency QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line PE Corr.
(MHZ) (dBuV) (dBpV) | (dBpv) | (dB) Time (kH2) (dB)
{ms)
0.170 - 10.41 54.95 44.54| 1000.0 9.000 [N FLO 10.54
0170 13.79 -— 64.95 51.16 | 1000.0 9.000 [N FLO 10.54
0.625 — 44.69 46.00 1.31| 1000.0 9.000 [N FLO 10.39
0.625 44.62 -— 56.00 11.38 | 1000.0 9.000 (N FLO 10.39
1.253 - 34.54| 46.00 11.46 | 1000.0 9.000 [N FLO 10.38
1.253 34.53 -— 56.00 21.47| 1000.0 9.000 [N FLO 10.38
5.307 — 23.14| 50.00 26.86 | 1000.0 9.000 [N FLO 10.42
5.307 26.92 -— 60.00 33.08| 1000.0 9.000 [N FLO 10.42
12.514 — 35.90 50.00 1410 | 1000.0 9.000 [N FLO 10.50
12.514 36.34 -— 60.00 23.66 | 1000.0 9.000 [N FLO 10.50
21.437 — 15.46 50.00 34.54| 1000.0 9.000 (N FLO 10.66
21.437 21.92 -— 60.00 38.08 [ 1000.0 9.000 [N FLO 10.66
Neutral line
- END -
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