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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%snt"n l;iarrm Registration 490614

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A
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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-DRO70XLTE

Power Supply

DC12.0V/DC 24.0V

2.2 Additional Information

Equipment Class

DSS - Frequency Hopping Spread Spectrum systems

Device Type

Stand-alone

Operating Frequency

Bluetooth BDR / EDR

2402 Wz ~2 480

RF Output Power

Bluetooth BDR

10.55 dBm

Bluetooth EDR

13.46 dBm

Number of Channel

79

Modulation Type

GFSK / 1/4-DQPSK / 8DPSK

Antenna Type

Chip Antenna

Antenna Gain

1.88 dBi

Antenna Operating Mode

Single Antenna Equipment with only one antenna

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 Bluetooth BDR / EDR.

2.4  Test Frequency

Test frequency (Mz)
Test mode - -
Lowest frequency Middle frequency High frequency
GFSK 2 402 2441 2480
1t/4-DQPSK 2 402 2441 2 480
8DPSK 2 402 2441 2480

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222082-0A
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2.5 Worst-Case

BDR DH5(GFSK)

EDR 3-DH5(8DPSK)

Note: The power measurement has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates.

2.6 Modifications of EUT
- None

2.7 Reason of Additional Model Name

NO Family Model Name Difference

1 DR970X-1CH LTE

2 DR970X-2CH LTE

The basic model and electrical specifications,
3 DR970X-2CH IR LTE structure, and circuit are the same, but a simple
4 DR970X-2CH DMS LTE derivative model name added due to a different
seller
5 DR970X-2CH Truck LTE
6 DR970X-2CH ELD LTE

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A
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3. Test Summary
3.1 Test standards and results

FCC Part 15 Subpart C

Clause Test items Applied Results
815.247 (a)(1)(i) 20 dB Bandwidth & 99 % Bandwidth X PASS
8§15.247 (a)(1) Carrier Frequency Separation X PASS
815.247 (a)(1) (iii) Number of Hopping Frequencies X PASS
815.247 (a)(1) (iii) Time of Occupancy (dwell Time) X PASS
§15.247 (a)(1) Output Power X PASS
§15.247 (d) gggtdr;gé%dbsaalér)ious Emission & Band edge (Non- X PASS
8§15.209 & §15.205 Radiated Spurious Emission(Restricted band) X PASS
§15.207 Power Line Conducted Emission X PASS

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.

3.4.2  AC powerline conducted emission test
The EUT was connected to LISN. All supporting equipments 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.

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A
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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-E222082-0A
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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)
g | 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)
X Loop Antenna HFH2-Z2 100506 Rohde & Schwarz | 2023. 07. 05 (2Y)
TRILOG
X BROADBAND VULB9162 120 SCHWARZBECK 2022. 12. 15 (2Y)
ANTENNA
= RF Pre Amplifier SCu08 100747 Rohde & Schwarz | 2023. 04. 13 (1Y)
DOUBLE-RIDGE
X WAVEGUIDE HF907 102556 Rohde & Schwarz | 2022. 08. 18 (1Y)
HORN ANTENNA
X RF Pre Amplifier SCuU18 102342 Rohde & Schwarz | 2023. 04. 13 (1Y)
X Horn Antenna LB-42-10-C-KF 1202024625 AINFO Inc. 2023. 03. 10 (1Y)
X | RF Pre Amplifier | AMEAF-18265- 771846 MITEQ 2023 .03. 07 (1Y)
X Horn Antenna LB-28-10-C-KF 1202024627 AINFO Inc. 2023. 03. 10 (1Y)
X | RF Pre Amplifier | AMF-4D-260400- 779919 MITEQ 2023 .03. 07 (1Y)
XI | EMI Test Receiver ESR26 101461 Rohde & Schwarz | 2023. 05. 18 (1Y)
X | EMI Test Receiver ESR26 101462 Rohde & Schwarz | 2023. 04. 13 (1Y)
X LISN ENV216 102194 Rohde & Schwarz | 2023. 04. 14 (1Y)
X | EMI Test Receiver ESR3 102119 Rohde & Schwarz | 2023. 04. 13 (1Y)

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

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222082-0A
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5. 20 dB Bandwidth & 99 % Bandwidth

5.1  Operating environment

Temperature

Relative humidity

5.2 Measurement method

Standard

5.3 Limit

Standard

54 Test data

Operating mode

Test Result

122 °C
146 %

- ANSI 63.10 (6.9.2)

- §15.247 (a)(1)(i)

: Transmit mode

. Pass

5.4.1 Measured Results for DC 12V

Modulation Type (F?ehqau”e”negy) 20 dB Bandwidth (ki) 99 % Occupied Bandwidth (k)
0 (2 402 iy) 960.00 870.00
DH5 19 (2 441 W) 950.00 880.00
39 (2 480 M) 950.00 880.00
0 (2 402 iy) 1 280.00 1170.00
3-DH5 19 (2 441 W) 1 300.00 1 190.00
39 (2 480 i) 1 290.00 1 190.00

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222082-0A
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5.4.1.1 Measured Graph for DC 12 V
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Spectrum |
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54.2 Measured Results for DC 24 V

; Channel . . .
Modulation Type (Frequency) 20 dB Bandwidth (kHz) 99 % Occupied Bandwidth (kiz)
0 (2 402 M) 960.00 870.00
DH5 19 (2 441 M) 970.00 870.00
960.00 935.10 880.00
0 (2 402 Mity) 1 290.00 1170.00
3-DH5 19 (2 441 W) 1 300.00 1 190.00
39 (2 480 Miz) 1 290.00 1190.00
5.4.2.1 Measured Graph for DC 24 V
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6. Carrier Freqguency Separation

6.1  Operating environment

Temperature

Relative humidity

6.2 Measurement method

Standard

6.3 Limit
Standard

6.4 Test data

Operating mode

Test Result

122 °C
146 %

: ANSI 63.10 (7.8.2)

:15.247 (a)(1)

: Transmit mode

: Pass

6.4.1 Measured Results for DC 12 V

Modulation type | Channel (Frequency)

Separation (kiz)

Two-third 20 dB

bandwidth of the Limit
hopping channel (ktz)

25 kHz or two-thirds
of the 20 dB
bandwidth of the

hopping channel,
whichever is greater

0 (2 402 M) 1.010.00 640.00

DH5 39 (2 441 M) 1.000.00 633.00
78 (2 480 M) 1.000.00 633.00

0 (2 402 M) 1.000.00 853.00

3-DH5 39 (2 441 M) 1.010.00 867.00
78 (2 480 M) 1.010.00 860.00
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6.4.1.1 Measured Graph for DC 12 V

&

o=
yectrum 7 ]

Ref Level 23,82 dBm & RBW 300 kHz

Att a0dE  SWT 1ms » VBW 1MHz Mode Sweep
TOF

@ 1Pk Yiew

D2[1] -0.05 dB
s

=0 cbm Ml 1.01000 MHz
s _ Mif1] 2. . . 13.15dBm
10 dém - 2 ™) /-/‘d— - 240163220 GHz

3 _ ] )
\ ;

/ Kt £

0 dBm = ar e

-10 dem >

-20 dBm L

-30 dBm i

bl MH

-40 dem

-50 dBm

-60 dBm

-70 dem

CF 2.402 GHz 1001 pts

DH5_Low CH

Span 3.0 MHz

&

ectrum | ué;]
Ref Level 23,82 dBm & RBW 300 kHz
Att 4a0de SWT 1ms @ VBW 1MHz Mode Sweep
TOF
@ 1Pk View
s p2[1] -0.09 dB
20 dBm . 1.001920 MHz
M1
A - o] y__M1[1] e D213.00 dBM
10 deprs e ~ad 3h 12 I Za¥11%590 cHz
o " f/ " v %
r,"r) 'LI" / \\\ rd \\
0 dBm s
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 3.0 MHz
DH5_Mid CH

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A




| O[X|(page) : ( 29 )/( S(Total) 83)

Spectrum |

®

&

Ref Level 23.85 dém
Att 40 de
TOF

& RBW 300 kHz

SWT 1ms » VBW 1 MHz Mode Sweep

@ 1Pk View

20 dBm

o e

10 die
,

v
HO dBm

p2[1]

M1[1]

2.47883720 GHz

0.10 dB
1.00280 MHz
12.28 dBm

-10 deém

-20 dBm

-30 dem

L

-40 dém

L
oy U»‘J‘FJ'

-50 dem

-60 dBm

-70 dBm

CF Z.48 GHz

1001 pts

Span 3.0 MHz

DH5_High CH

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222082-0A




| OfX|(page) : ( 30 )/( S(Total) 83)

Spectrum | EI\_{I;.

Ref Level 23.57 dém & RBW 300 kHz

Att 40dB SWT 1ms » YBW 1 MHz  Mode Sweep
TOF

@ 1Pk View

20 dBm p2[1] 0.11dB
. 1.00198 MHz

M1[1] o2 - 13.14 dBm

B Lt} 4" N v At R b draa Gz
10 dBém e il i - aGH:

0 dem A

5
-10 dem 2

-20 dBém

h
-30 dem )'J— J‘l"’wr
'

=40 dBm

-50 dBm

-60 dBm

=70 dem

CF 2.402 GHz 1001 pts

3-DHS5_Low CH

Span 3.0 MHz

Spectrum | ué,l]

Ref Level 23.12 dBm & RBW 300 kHz

Att a0dE  SWT 1ms » VBW 1MHz Mode Sweep
TOF

@ 1Pk Yiew

20 dBm D2[1] -0.11 dB
1.01080 MHz

f ¥ o Mi] HB o290 dBm
LU SO PTIT i in n PNV et = A ), SRR
et

A -\'““‘“-‘_x —

j.==

10 e -1

Odem

-10 dBm

-20 dBm

-30 dBem

-40 dBm

-50 dBm

-60 dBm

=70 dem

CF 2.441 GHz 1001 pts

3-DH5_Mid CH

Span 3.0 MHz

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A



| O[X|(page) : ( 31 )/( S(Total) 83)

Spectrum |

®

&

Ref Level 23.35 dBm

TDF

& RBW 300 kHz

Att 40de SWT 1ms » VBW

L MHz  Mode Sweep

@ 1Pk View

20 dBm

D2[1]

TRt ~
10 d& A‘I:_'\Jf’u.qulm ”vur“‘-r

Mi[1]

P 0  aa A
P P

OdBm

e

S

vw-t‘xr‘ i

0.10 dB

1.01180 MHz
12.30 dBm
2.47881620 GHz

-10 dBm

-20 dBm

-30 dem

-40 dBm

W NML**.H! ”, i

-50 dem

-60 dBm

=70 dem

CF Z.48 GHz

1001 pts

Span 3.0 MHz

3-DH5_High CH

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222082-0A




| O[X|(page) : ( 32 )/( S(Total) 83)

6.4.2 Measured Results for DC 24 V

Two-third 20 dB
Modulation type | Channel (Frequency) Separation (ki) bandwidth of the Limit
hopping channel (ktz)
0 (2 402 Miz) 990.00 640.00
DH5 39 (2 441 ME) 1 000.00 647.00
25 kHz or two-thirds
78 (2 480 M) 1 .000.00 640.00 of the 20 dB
bandwidth of the
0 (2 402 M) 1 010.00 860.00 hopping channel,
whichever is greater
3-DH5 39 (2 441 Mb) 1010.00 867.00
78 (2 480 M) 1010.00 860.00

6.4.2.1 Measured Graph for DC 24 V
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7. Number of Hopping Frequency

7.1  Operating environment

Temperature :22 °C

Relative humidity 146 %

7.2 Measurement method

Standard : ANSI 63.10 (7.8.3)
7.3  Limit
Standard : 15.247 (a)(1)(iii)

7.4 Test data

Operating mode : Hopping mode
Test Result : Pass

7.4.1 Measured Results

Modulation type Hopping Channel Number Limit
DH5(non-AFH) 79
> 15
3-DH5(non-AFH) 79

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A
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7.4.1.1 Measured Graph for DC 12 V

Spectrum
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7.4.1.2 Measured Graph for DC 24 V

Spectrum I
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8. Time of Occupancy (Dwell Time)

8.1 Operating environment

Temperature 122 °C

Relative humidity 146 %

8.2 Measurement method

Standard : ANSI 63.10 (7.8.4)
8.3  Limit
Standard : 815.247 (a)(1)(iii)

8.4 Testdata

Test Result : Pass

In Theory,

- non-AFH mode: hopping rate is 1 600 hops/s with 6 slots in 79 hopping channels. With channel hopping rate
(1600 /6 / 79) in Occupancy Time Limit (0.4 x 79) (s).
Hops Over Occupancy Time comes to (1 600/ 6/ 79) x (0.4 x 79) = 106.67 hops.

8.4.1 Measured Results for DC 12 V

: Hopping Hops Over Package
O?\%"a%ng Mode Channel Occupancy Transfer Time O_?%Jgag;:y Limit (s)
Number Time (ms/hops) (ms)
_ DH5(non-AFH) 79 106.67 2.89 0.31
Hopping 0.4
3-DH5(non-AFH) 79 106.67 2.89 0.31

> Occupancy Time (s) = Hops Over Occupancy Time (hops) x Package Transfer Time (ms)

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A
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8.4.1.1 Measured Graph for DC 12V
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8.4.2 Measured Results for DC 24 V
; Hopping Hops Over Package
Orﬁﬂegzténg Mode Channel Occupancy Transfer Time O.Iqi(?ﬁgag;:y Limit (s)
Number Time (ms/hops) (ms)
DH5(non-AFH) 79 106.67 2.87 0.31
Hopping 0.4
3-DH5(non-AFH) 79 106.67 2.88 0.31

8.4.2.1 Measured Graph for DC 24 V

> Occupancy Time (s) = Hops Over Occupancy Time (hops) x Package Transfer Time (ms)
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Spectrum
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9. Output Power

9.1

Temperature

Relative humidity

9.2

Standard

9.3 Limit

Standard

9.4

Operating mode

Test Result

Measurement method

Test data

Operating environment
122 °C

146 %

: ANSI 63.10 (7.8.5)

- §15.247 (a)(1)

: Transmit mode

. Pass

9.4.1 Measured Results for DC 12 V

Maximum Conducted Output Power e.i.r.p.
Modulation Type Channel
yp (Frequency) |Measured value| Avaerage Limit Measured value Limit
(dBm) Power(dBm) (dBm)
0 (2 402 M) 8.67 7.29 10.55
DH5 39 (2 441 W) 8.57 7.18 10.45
78 (2 480 Mz) 8.57 7.17 30 (dBm) 10.45 36 (dBm)
0 (2 402 M) 11.58 7.86 (1 Waty) 13.46 (4 Watt)
3-DH5 39 (2 441 W) 11.48 7.83 13.36
78 (2 480 MHz) 11.48 7.87 13.36
9.4.2 Measured Results for DC 24 V
Maximum Conducted Output Power e.i.r.p.
Modulation Type Channel
yp (Frequency) |Measured value| Avaerage Limit Measured value Limit
(dBm) Power(dBm) (dBm)
0 (2 402 M) 8.57 7.17 10.45
DH5 39 (2 441 W) 8.57 7.16 10.45
78 (2 480 Mz) 8.57 7.18 30 (dBm) 10.45 36 (dBm)
0 (2 402 M) 11.48 7.85 (1 Watt) 13.36 (4 Watt)
3-DH5 39 (2 441 W) 11.58 7.86 13.46
78 (2 480 MHz) 11.58 7.87 13.46

X Antenna Gain : 1.88 dBi

ICRT-QPA-17-03 Rev.2

Report No. ICRT-
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10. Conducted Spurious Emission & Band edge (Non-Restricted

band)

10.1 Operating environment

Temperature 122 °C
Relative humidity 146 %

10.2 Measurement method

Standard : ANSI 63.10 (7.8.8) / ANSI 63.(10 6.10.4)
10.3 Limit
Standard : §15.247 (d)

10.4 Test data

Operating mode : Transmit mode

Test Result : Pass

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A
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10.4.1 Measured Results for DC 12 V

10.4.1.1 Unwanted Emissions In Non-Restricted Frequency Bands_DC 12 V

Spectrum
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10.4.1.2 Band Edge DC 12V
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Spectrum | u\—?'
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10.4.1.3 Unwanted Emissions In Non-Restricted Frequency Bands DC 24 V

Spectrum |

7]

Ref Level 27.87 dBm
Att 45 de
TOF

& RBW 100 kHz
SWT 265 ms & VBW 300 kHz  Mode Sweep

@ 1Pk Yiew

[
20 dBm-LL

M1[1]

10 dBm

m2[1]

17.44 dBm
2.401890 GHz
29.50 dBm
16.361890 GHz

odem

-10 dBm

-20 dem

-30 dem

<50 dBm

-60 dBém

=70 dBm

Start 30.0 MHz

32001 pts

Stop 26.5 GHz

DH5_Low CH

Spectrum |

®

7]

Ref Level 26,77 dBm
Att 45 de
TOF

& RBW 100 kHz
SWT 265 ms & VBW 300 kHz  Mode Sweep

@ 1Pk Yiew

20 dBm—3

M1[1]

v

10 dBm

m2[1]

17.75 dBm
2.440760 GHz
2970 dBm
5.847840 GHz

O dBm

-10 dBm

-20 dem

-30 dBm +T

-50 dBm

-60 dBm

=70 dem

Start 30.0 MHz 32001 pts Stop 26.5 GHz
DH5_Mid CH

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222082-0A




| O| X|(page) : ( 54 )/( E(Total) 83 )

Spectrum | u\—?]
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10.4.1.4 Band Edge_DC 24V
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Spectrum |
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Spectrum |

Ref Level 28.60 dBm & RBW 100 kHz

o Att 40cB  SWT 1ms & VBW 300 kH:  Mode Sweep
TOF

@ 1Pk View

®
=

M1[1] 18.60 dBm
vl 2.4019000 GHz
20 dBm M2[1] -29.56 dBm
2.3998000 GHz2

10 dBm

0 dim—ro

01 -1.400 dBm

-10 dBm

-20 dBm Iy

-30 dem !

| T3l s o sy s e Y P e ST oE  Ee ETY EP weD |

-50 dBém

-60 dBm

CF 2.402 GHz

1001 pts Span 100.0 MHz

3-DHS5_Low CH
(%]

Spectrum |

Ref Level 27.87 dBm & RBW 100 kHz
o Att 40cB  SWT 1ms & VBW 300 kH:  Mode Sweep
TOF
@ 1Pk View
M1[1] 17.88 dBm
bkt 2.4799000 GHz
20 dBm 3 m2[1] -38.99 dAm
1 2.4835000 GHz
10 dBm r
0 dem - = = T
01 -2.120 dBm
-10 dBm

-20 dem |

-30 dém ’J l\

VR ey e v iy o o ey e lm\wJ!l-.JhL A AL P I e T S i T T PR P T
-50 dBm
-60 dem
Fi
-70 dBm i
CF 2.48 GHz 1001 pts Span 100.0 MHz
3-DH5_High CH

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A




1| 0| X|(page) : ( 60 )/( S(Total) 83 )

Spectrum |
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11. Radiated Spurious Emission(Restricted band)

11.1 Operating environment

Temperature 1(22~24) °C
Relative humidity 1 (47 ~49) %

11.2 Measurement method

Standard : ANSI 63.10 (6.4/6.5/6.6)
11.3 Limit
Standard 1 815.205, §15.209

11.4 Test data

Operating mode : Transmit mode

Test Result : Pass

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A
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11.4.1 Test data for Restricted band for DC 12 V

11.4.1.1 Measured Results for DH5

Frequency Ant. Pol. Reading Corr. Factor Result Limit Margin
Detector
(MHz) (H/V) (dBpV) (dB) (dBuvim) (dBpv/m) (dB)
Low CH
Peak \Y, 30.00 44.70 73.98 29.28
2 389.15 -14.70
Average \Y, 5.63 20.33 53.98 33.65
High CH
Peak H 29.13 43.63 73.98 30.35
248414 -14.50
Average H 4.59 19.09 53.98 34.89

% Ant. Pol. : Antenna Polarization

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

¥ Margin = Limit - Result

11.4.1.2 Measured Results for 3-DH5

Frequency Detector Ant. Pol. Reading Corr. Factor Result Limit Margin
(MHz) (H/V) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
Low CH
Peak \% 27.28 41.98 73.98 32.00
2 383.08 -14.70
Average \% 713 21.83 53.98 32.15
High CH
Peak H 28.05 42.45 73.98 31.53
2 489.17 -14.40
Average H 4.63 19.03 53.98 34.95

% Ant. Pol. : Antenna Polarization

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

¥ Margin = Limit - Result

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A
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11.4.2 Test data for Restricted band for DC 24 V

11.4.2.1 Measured Results for DH5

Frequency Ant. Pol. Reading Corr. Factor Result Limit Margin
Detector
(MHz) (H/V) (dBpV) (dB) (dBpV/m) (dBuv/m) (dB)
Low CH
Peak 23.86 38.56 73.98 35.42
2372.70 -14.70
Average \Y 6.58 21.28 53.98 32.70
High CH
Peak H 28.14 42.64 73.98 31.34
2484.05 -14.50
Average H 5.06 19.56 53.98 34.42
% Ant. Pol. : Antenna Polarization
¥ Corr Factor. : Antenna Factor + Cable Loss - Amplifier Gain
% Result = Reading + Corr Factor
¥ Margin = Limit - Result
11.4.2.2 Measured Results for 3-DH5
Frequency Detector Ant. Pol. Reading Corr. Factor Result Limit Margin
(MHz) (H/V) (dBuv) (dB) (dBpV/m) (dBuv/im) (dB)
Low CH
Peak 23.54 38.24 73.98 35.74
2377.74 -14.70
Average \Y, 5.74 20.44 53.98 33.54
High CH
Peak H 23.88 38.28 73.98 35.70
249247 -14.40
Average H 4.60 19.00 53.98 34.98

% Ant. Pol. : Antenna Polarization

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

% Margin = Limit - Result

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A




| O| X|(page) : ( 64 )/( E(Total) 83 )

11.4.3 Test data for Spurious & Harmonic for DC 12V

11.4.3.1 Measurement Results for Below 30 Miz_DH5

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

(MHz) (dBLV) (HIV) (dB) (dBLV/m) (dBLV/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.

11.4.3.2 Measurement Results for Below 30 Mz _3-DH5

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

(MHz) (dBLV) (HV) (dB) (dBLV/m) (dBLV/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-E222082-0A
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11.4.3.3 Measurement Results for Below 1 (Hz_DH5

70t

40

Level in dBuV/m

Frequency in Hz
Final Result
Frequency QuasiPeak Limit Meas. Bandwidth = Height = Pol = Azimuth | Corr.
(MHz2) (dBpVim) | (dBuV/im)  (dB) = Time (kHz) (cm) (deg) = (dB)
37.857 24.84 | 40.00 1516 1000.0  120.000 | 100.1 V 0.0 -228
42.707 26.46 40.00 13.54 1000.0 | 120,000 1001 V 336.0 -21.3
76.851 18.75 | 40.00 21,25 1000.0 120000 1001 V 3090 -27.3
122.441 16.47 | 43.50 | 27.03 1000.0 120.000  100.1 V 268.0  -25.1
242139 2442 46.00 2158 1000.0 120.000 1001 V 2540 222
271.433 9.85 46.00 36.15 1000.0 120.000 1001 H 2730 -215
Low CH

ICRT-QPA-17-03 Rev.2
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30M 50 60 80 100M 300 400 S00 800 1G
Frequency in Hz
Final Result ,
anuoney QuasiPeak |  Limit ' Pol | Azimuth %
(MHz) (dBpVim) | (dBpVim) (dﬂ) (kHz) (e'n) (deg) | (dB)
42,416000 26.04 40.00 13,96 10000, 120.000 100.1 V 00 -214.
75.687000 20.36 4000 19.64 1000.0 120.000 1001 V 3300 -269
125.351000 13.67 4350 29.83 1000.0 120000 1001 V 13.0 -255
139.610000 _8.77 4350 3473 1000.0 120.000  100.1 V. ~13.0 265
240.005000 26.71 4600 19.29 1000.0 120000 1001 V 2720 223
294.810000 16.28 | 46.00, 2972 1000.0 120.000 1001 H 268.0 210
Mid CH

ICRT-QPA-17-03 Rev.2
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8

8

Level in aBpVvim

8

Final_Result

Frequoncy | QuasiPeak Iluu' M m W m con‘
‘ (MHz) (d8pVim) m
42028000 2584 4000 1416 10000. 120000 1003 V 1620 215
54,735000 16.05 4000 2395 10000 120000 1001 V 3200 2058
75493000 19.30 4000 2070 10000 120000 1001 V 2980 269
147952000 16,51 4350 2699 10000 120000 1001 V 340 265
201011000 11.04 4350 3245 10000 120000 1001 M 00 232
239423000 24.30 4600 2170 10000 120000  100.1 V 340 224
High CH
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11.4.3.4 Measurement Results for Below 1 GHz_3-DH5

80-—
7°<>
60--
g 501»
:5. t
g |
c 40
B O+
3
30-
204»
104
0 B S et S + + + s {
30M 50 60 80 100M 300 400 500 800 1G
Frequency in Hz
Final Result B
(MHz) (dBpV/im) | (dBuVim)  (dB) = Time (kHz) (cm) (deg) | (dB)
40.282000 23.89 40.00 16,11 10000 120000 1001 V 200.0; -22.3
55.414000 15.74 4000 2426 1000.0 120.000 100.1 V 2000 -206
75.687000 20.28 4000  18.72 1000.0 120000 1001 V 00 -269
122.538000 15.57 | 43.50 27.93 1000.0 120000 1001 V 00 -251
237.871000 24.76 46.00 2124 1000.0 120.000  100.1 V 2000 -224
291.706000 16.64 46.00 2936 1000.0 120.000 1001 H 2610 -21.0
Low CH
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80.-
70--
60T
+ FCC Part 158 Class 8 Below g
g wns
2 1 l
€ . I
.
g L
b
30-»
Ly
2014
T
0}
0 + et + + + + —t—r—t 1
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
Frequency QuasiPeak Limit Margin Bandm Pol  Azimuth Corr.
(MHz) (dBpVim) | (dBpVim) = (dB) (em) (deg) | (dB)
42.319000 25.86 | 40.00  14.14 1oooo 120.000  100.1 V 0.0 -214
54.735000 16.21 40.00 2379 1000.0 120.000  100.1 V 36.0 -20.5
75.784000 19.82 40.00  20.18 1000.0 120.000 1001 V 185.0 -27.0
121.956000 16.71 4350 2679 10000  120.000 1001 V 1150 -25.0
148.243000 17.57 4350 2593 10000 120000 1001 V 220 -264
240.102000 26.57 | 4600 1943 1000.0 120.000 1001 'V 2540 -223
Mid CH
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80.-
70T
60T
+ L Pan S8 Class 8 B G
4
5> [
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f 40
e 4
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20T pi '\
<y-j "“ 4 ( ’.
10 AL ‘
0+ 4 + + +—t + + + $ + $ +—t {
30M 5 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Finpal Result
Frequency | QuasiPeak | Limit | Margin | Meas. =Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpV/m) | (dBuV/m)  (dB) = Time (kHz) (cm) (deg) | (dB)
42.319000 26.22 40.00  13.78 1000.0  120.000  100.1 V 1240 -21.4
55.414000 15.99 40.00 2401 1000.0 120.000 1001 V 710 206
75.784000 20.57 4000 1943 1000.0 120.000 1001 V 301.0 -27.0
121.956000 16.19 4350  27.31  1000.0 120.000 1001 V 192.0 -25.0
148.243000 18.17 4350 2533 1000.0 120000 1001 V 3140 264
239.811000 26.27 46.00 1973 1000.0 120.000 1001 V 2600 223
High CH
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Report No. ICRT-TR-E222082-0A




| O| X|(page) : ( 71 )/( E(Total) 83 )

11.4.3.5 Measurement Results for Above 1 GHz_DH5

Frequency Detector Ant. Pol. Reading Corr. Factor Result Limit Margin
(MHz) (H/V) (dBpV) (dB) (dBpV/m) (dBuv/m) (dB)
Low CH
Peak 33.81 38.11 73.98 35.87
4 804.60 -4.30
Average 20.44 2474 53.98 29.24
Mid CH
Peak 36.34 40.14 73.98 33.84
4881.10 -3.80
Average 22.65 26.45 53.98 27.53
High CH
Peak 36.77 40.37 73.98 33.61
4961.00 -3.60
Average 23.37 26.97 53.98 27.01
11.4.3.6 Measurement Results for Above 1 GHz_3-DH5
Frequency Detector Ant. Pol. Reading Corr. Factor Result Limit Margin
(MHz) (H/V) (dBuVv) (dB) (dBpV/m) (dBpV/m) (dB)
Low CH
Peak \Y 33.92 38.22 73.98 35.76
4 804.60 -4.30
Average \Y 20.36 24.66 53.98 29.32
Peak \Y 47.86 51.26 73.98 22.72
5323.10 -3.40
Average \Y 24.33 27.73 53.98 26.25
Peak \Y 45.28 46.48 73.98 27.50
6 375.40 -1.20
Average \Y 25.39 26.59 53.98 27.39
Mid CH
Peak 34.66 38.46 73.98 35.52
4 882.80 -3.80
Average 21.53 25.33 53.98 28.65
High CH
Peak 35.24 38.84 73.98 35.14
4 961.00 -3.60
Average 21.85 2545 53.98 28.53

% Ant. Pol. : Antenna Polarization

% Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain
% Result = Reading + Corr. Factor+ DCCF
% Margin = Limit — Result

ICRT-QPA-17-03 Rev.2
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11.4.4 Test data for Spurious & Harmonic for DC 24 V

11.4.4.1 Measurement Results for Below 30 Miz_DH5

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

(MHz) (dBLV) (HIV) (dB) (dBLV/m) (dBLV/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.

11.4.4.2 Measurement Results for Below 30 Mz _3-DH5

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

(MHz) (dBLV) (HV) (dB) (dBLV/m) (dBLV/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-E222082-0A
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11.4.4.3 Measurement Results for Below 1 (Hz_DH5

Level in dBuVim

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

,Flnal Result

Frequency  QuasiPeak | Limit | Margin vidth | Height = Pol | Azimuth | Corr.
(MHz) (dBpV/im) | (dBupVim)  (dB) 'l’lm (cm) (deg) | (dB)
42.513000 26.59 | 40.00  13.41 1oooo; 120.000  100.1 V 139.0 -21.3
50.176000 11.29 | 40.00 2871 1000.0  120.000 1001 V 310 -201
75.687000 21.21 40.00 1879 1000.0 120,000  100.1 V 2700 -269
122.344000 16.32 4350 2718 10000  120.000 1001 V 1530 -25.1
147.661000 17.55 4350 2595 10000 120,000 100.1 V 440 265
239.423000 26.09 | 46.00 19.91 10000  120.000  100.1 V 2700 -224

Low CH

ICRT-QPA-17-03 Rev.2 Report No. ICRT-TR-E222082-0A
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30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
(MHz) (dBpVim)  (dBuV/im) = (dB) = Time (kHz) (em) (deg) | (dB)
42.416000 25.99 40.00 1401 1000.0 120.000 1001 V 1750 -214
§5.026000 16.20 | 40.00 2380 10000 120.000 1001 V 370 -206
75.590000 18.85 4000 21.15 10000 120.000 1001 V 30 -269
123.217000 15.71 | 4350 2779 1000.0  120.000 100.1 V 920 -252
147.564000 17.25 | 4350 2625 1000.0  120.000 100.1 V 2770 -265
239.423000 26.71 | 46.00  19.29 1000.0 120.000 100.1 V 2300 -224
Mid CH
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30M 50 200 300 400 500 800 1G
Frequency in Hz
Final Result
(MHz) (dBpV/im) | (dBpVim)  (dB) = Time (kHz) (cm) (deg) | (dB)
42.416000 2581 40.00 1419 10000 120.000  100.1 V 2260 214
5§5.511000 15.95 40.00 2405 10000  120.000  100.1 V 350 -20.7
75.881000 19.21 40.00 2079 10000 120000 1001 V 2410 270
121,762000 15.87 4350  27.63 1000.0  120.000  100.1 V 2410 250
240.102000 26.63 | 46.00  19.37 10000  120.000  100.1 V 2550 -22.3
288.408000 12.27 | 46.00  33.73 10000  120.000  100.1 V 0.0 -21.1
High CH
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11.4.4.4 Measurement Results for Below 1 GHz_3-DH5

80T

70--

40

Level in dBpV/m

0 + ——tt + + + + —tr—t {
30M 50 60 80 100M 200 300 400 S00 800 1G
Frequency in Hz

Final Result

quuoney QunﬂPuk Limit llou m Pol | Azimuth | Corr.
(MHz) (dBpV/im) | (dBpV/im) (68) (em} (deg) | (dB)
|
42, 513000, 24_48, A40.0_0_ 1552‘ 10000_ 120000_ 100.1 .V 2920 213
55.802000 15.45 4000 2455 1000.0 120.000 1001 V 156.0 -20.7
76.366000 21.57 | 40.00 1843 1000.0 120.000 1001 V 2660 -27.2
123.120000 | 15.83 4350  27.67 1000.0 120.000  100.1 V 1700 -25.2
144.848000 1294 43.50 3056 1000.0 120.000 100.1 V 00 -265
239.423000 26.68 | 46.00 19.32 1000.0 120.000 1001 V 2250 224

Low CH
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30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
(MHz) (dBuV/im) | (dBpV/im) = (dB) = Time (kHz) (cm) (deg) | (dB)
41.349000 2591 40.00  14.09 10000 120000 10041 V 2260 -21.7
54.153000 16.12 40.00 2488 10000 120.000  100.1 V 2100 205
77.045000 19.56 40.00 2044 1000.0  120.000 100.1 V 3160 -27.4
122.344000 16.37 4350 2713 1000.0  120.000  100.1 V 2100 -25.1
147.564000 16,12 | 4350 27.38 10000 120,000 100.1 V 2100 -265
239.423000 26.90 46.00  19.10 1000.0 120.000 1001 V 2460 224
Low CH
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07T

FCC Pan

158.Class B B

elow |

Level in dBuV/m

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

(MHz) (dBuVim) | (dBuVim) | (dB) m (kHz) (cm) (deg) | (dB)

42.707000 26.66 40.00 13.34 | 1000.0 120000 1001 |V 158.0| -21.3

54.735000 15.81 40.00 24.19 | 1000.0 120.000 | 100.1 |V 227. -20.5

76.366000 2093|  4000| 19.07] 10000|  120.000| 100.1|V 00| -27.2

126.806000 11.77 43.50 31.73| 1000.0 120.000| 100.1|V 2140 | -25.7

148.922000 10.04 43.50 33.46 | 1000.0 120.000| 100.1 | H 00| -265

239.132000 26.25 46.00 19.75 | 1000.0 120. 100.1 |V 255.0| -22.4
Low CH
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11.4.4.5 Measurement Results for Above 1 GHz_DH5

Frequency Detector Ant. Pol. Reading Corr. Factor Result Limit Margin
(MHz) (H/V) (dBpv) (dB) (dBuvim) (dBuvim) (dB)
Low CH
Peak \Y 34.71 39.01 73.98 34.97
4 804.60 -4.30
Average \Y 20.91 25.21 53.98 28.77
Peak \Y 40.01 43.41 73.98 30.57
5318.00 -3.40
Average \Y 22.82 26.22 53.98 27.76
Mid CH
Peak \Y 35.74 39.54 73.98 34.44
4 882.80 -3.80
Average \Y 21.61 25.41 53.98 28.57
Peak \Y 45.39 48.79 73.98 25.19
5324.80 -3.40
Average \Y 23.32 26.72 53.98 27.26
High CH
Peak 35.48 39.08 73.98 34.90
4 961.00 -3.60
Average 21.84 2544 53.98 28.54

¥ Ant. Pol. : Antenna Polarization

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

% Result = Reading + Corr. Factor

¥ Margin = Limit - Result
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11.4.4.6 Measurement Results for Above 1 GHz_3-DH5

Frequency Detector Ant. Pol. Reading Corr. Factor Result Limit Margin
(MHz) (H/V) (dBuv) (dB) (dBuvim) (dBpv/m) (dB)
Low CH
Peak \Y 34.21 38.61 73.98 35.37
4 802.90 -4.40
Average \Y, 20.38 2478 53.98 29.20
Peak \Y, 39.90 43.40 73.98 30.58
5314.60 -3.50
Average \Y, 22.47 25.97 53.98 28.01
Mid CH
Peak 34.41 38.21 73.98 35.77
4881.10 -3.80
Average 21.43 25.23 53.98 28.75
High CH
Peak 35.35 38.95 73.98 35.03
4 967.80 -3.60
Average 21.73 25.33 53.98 28.65

3% Ant. Pol. : Antenna Polarization

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

% Result = Reading + Corr. Factor

¥ Margin = Limit - Result

ICRT-QPA-17-03 Rev.2

Report No. ICRT-TR-E222082-0A




| O[X|(page) : ( 81 )/( S(Total) 83)

12. Power Line Conducted Emission

12.1 Operating environment

Temperature 124 °C
Relative humidity 144 %

12.2 Measurement method

Standard : 815.207

12.3 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

12.4 Test data

Operating mode : Transmit mode

Test Result : Pass
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Measured Results & Graph
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(05 + + + bttt t t t+ + +—t+—t+t t + 1
150k 300 400500 800 1M 2M 3M 4M5M6 8 10M 20M  30M
Frequency in Hz
Final Result . R A —_— _
- Frequency QuasiPeak CAverage Limit Margin = Meas. Bandwidth Line PE Corr. |
(MHz) (dBpv) (dBuV) | (dBpv)  (dB) Time (kHz) (dB)
0.440 v | 1792 47.06 2913 1000.0 | 9.000 L1 GND 1061
0.440 40.20 - 5706 1686 1000.0 9.000 L1 GND  10.61
0.650 .- 4205 46.00 395 10000 9.000 L1 'GND  10.60
0.650 42.20 - 5600  13.80 10000 9000 L1 GND 1060
1.300 e | 2711 4600  18.89  1000.0 9.000 L1 IGND  10.59
1.300 27.51 —- 5600 2849 10000 9.000 L1 IGND  10.59
5332 - 960 5000 4040 10000 9.000 L1 ' GND  10.64
5.332 20.75 - $§0.00 39.25 1000.0 9.000 L1 'GND  10.64
13.661 e | 2918 50.00 20.82 1000.0 9.000 L1 'GND | 10.71
13.661 30.50 —- 6000 2950 1000.0 9.000 L1 'GND 1071
18.866 o | 3224 5000 17.76  1000.0 9.000 L1 /GND  10.76
18.866 33.37 .- 60.00 26,63 1000.0 9.000 L1 /GND  10.76
Live line
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1001
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S 50T
= 40t ¢
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30t & 3
20.L
L &
101
+
0 1 + t +—t+——— + t + +—t+—+t t + 1
150k 300 400500 800 1M 2M 3 4M5M6 8 10M 20M  30M
Frequency in Hz
Final_Result
Frequency QuasiPeak CAverage Limit Margin = Meas. Bandwidth Line PE Corr.
(MHz) (dBuVv) (dBupv) | (dBpv)  (dB) Time (kHz) (dB)
0545 e 1697 4600  29.03 10000 9.000 N FLO .~ 10.56
0.546 3492 —-- 5600 2108 1000.0 9.000 N FLO  10.56
0.650 - 41.74 46,00 426 1000.0 9.000 N FLO 1055
0.650 | 41.74 | - 5600 1426 10000 9,000 N [FLO 1055
1.300 - 29.51 46,00 1649  1000.0 9.000 N FLO  10.56
1.300 29.91 - 56.00 26.09 1000.0 9.000 N FLO  10.56
4.556 B 23.74  46.00 2226, 1000.0 9.000 N FLO . 10.59
4.556 23.77 - 5600 3223 10000 9.000 N  FLO . 10.58
13.659 | 3314 5000 16.86 1000.0 9.000 N  FLO . 10.67
13.659 34.38 - 6000 2562 1000.0 9.000 | N FLO  10.87
18.863 v 3251 5000 1750 1000.0 9.000 N FLO  10.73
18.863 33,88 - 60.00 26,12 1000.0 9.000 N FLO 10,73
Neutral line
- END -
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