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8.5 Radiated spurious emissions

@ Test Requirements and limit, §15.247(d), §15.205, §15.209

In any 100 kHz bandwidth outside the operating frequency band, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 KHz bandwidth within the
band. In case the emission fall within the restricted band specified on 15.205(a) and (b), then the
15.209(a) limit in the table below has to be followed.

= FCC Part 15.209(a) and (b)

Frequency (MHz) Limit (uV/m) Measurement Distance (meter)
0.009 — 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705-30.0 30 30
30 ~ 88 100 ** 3
88 ~ 216 150 ** 3
216 ~ 960 200 ** 3
Above 960 500 3

** Except as provided in 15.209(g), fundamental emissions from intentional radiators operating under this Section

shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz.

However,

operation within these frequency bands is permitted under other sections of this Part, e.g. 15.231 and 15.241.

= FCC Part 15.205 (a): Only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~515 14.47 ~14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35~16.2
2.1735 ~ 2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4.125~4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 8.025~8.5 22.01 ~23.12
417725 ~ 417775 13.36 ~ 13.41 156.52525 1718.8 ~ 1722.2 9.0~9.2 23.6~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 9.3~9.5 31.2~31.8
6.215~6.218 16.69475 ~ 16.69525 162.0125 ~ 167.17 2310 ~ 2390 10.6 ~12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.72 ~173.2 2483.5 ~ 2500 13.25~134 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 240 ~ 285 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 322 ~ 3354 3260 ~ 3267
8.362 ~ 8.366 73~74.6 399.90 ~ 410 3332 ~ 3339
8.37625 ~ 8.38675 74.8 ~75.2 608 ~ 614 3345.8 ~ 3358
960 ~ 1240 3600 ~ 4400

= FCC Part 15.205(b): The field strength of emissions appearing within these frequency bands shall not exceed
the limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in §15.209
shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak detector.
Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated based on the average
value of the measured emissions. The provisions in §15.35 apply to these measurements.
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@ Test Configuration

Refer to the APPENDIX 1.

@ Test Procedure

1. The EUT is placed on a non-conductive table, emission measurements at below 1 GHz, the table height is 80 cm and above 1 GHz, the table

height is 1.5 m.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 1 or 3 m away from the receiving antenna, which is varied from 1 m to 4 m to find out the highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

- KDB558074 D01v05r02 - Section 8.6
- ANSI C63.10-2013 — Section 11.12
1. Frequency Range Below 1 GHz

RBW = As specified in below table, VBW = 3 x RBW, Sweep = Auto, Detector = Peak, Trace mode = Max Hold until the trace

stabilizes.
Frequency RBW
9 kHz 200 - 300 Hz
0.15 - 30 MHz 9 -10 kHz
30 - 1000 MHz 100 - 120 kHz

2. Frequency Range > 1 GHz
Peak Measurement

RBW =1 MHz, VBW = 3 MHz, Detector = Peak, Sweep time = Auto, Trace mode = Max Hold until the trace stabilizes

Average Measurement
1. RBW = 1 MHz (unless otherwise specified).
2. VBW 2 1/T

3. Detector = Peak

4. Trace mode = max hold

5. Averaging type = voltage

6. Sweep time = auto.

7. Allow max hold to run for at least [50 x (1/D) traces.

Duty Cycle Correction factor

Test Mode Date rate Ton(Ms) Ton+off (MS) D = Ton / (Ton+off) /T (kHz)
™1 11 Mbps 0.947 2.176 0.4352 1.06
™ 2 54 Mbps 0.175 1.760 0.0994 5.71
™ 3 MCS 7 0.164 2.208 0.0743 6.10
™™ 4 MCS 7 0.100 2.316 0.0432 10.00

Notel: Where, T= Transmission duration / D= Duty cycle

Note2: Please refer to the appendix Il for duty cycle plots.
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m Test Results: Comply

- Tested Power Supply: 12 V

Radiated Spurious Emissions data(9 kHz ~1 GHz) : TM 1

Frlgitfr? cy Fre(ﬁ/ltltlez;]cy ITD’:I)-IF PE’EEE;” Dasgteor R(igiivr;g (d-ll;llr:'n) D(Ei:é:)F l()d%'): (5 Beus\;]/rl‘;) (dléiur(]/;fn) M(?irg)in
62.98 \ X PK 45.10 -9.80 N/A N/A 35.30 40.00 4.70

106.63 X PK 50.60 | -10.50 N/A N/A 40.10 43.50 3.40

201.69 H X QP 46.90 | -10.00 N/A N/A 36.90 43.50 6.60

Lowest 206.86 H X PK 48.10 -7.90 N/A N/A 40.20 46.00 5.80
320.03 H X PK 46.80 -6.20 N/A N/A 40.60 46.00 5.40

480.00 \ X QP 46.10 -1.80 N/A N/A 44.30 46.00 1.70

Note.

1. No other unwanted emissions were found above listed frequencies.
2. Information of Distance Factor
For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.
In this case, the distance factor is applied to the result.
- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )
At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )
When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF + CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCCF = Duty Cycle Correction Factor, DCF = Distance Correction Factor

802.11b & 2412MHz & Xaxis & Ver Detector Mode : QP
Receiver ®] [@]

RBW (QPK) 120 kHz ™MT 100 ms
Input 1 AC & Att 0 dé Preamp OFF Step TD 5can

Level dBpv Frequency 479.9980000 MHz

Quasipeak  46.10  ( 46.1 . 479.9980000 MHz).

Scan O1Pk Clrw

11 MHz H |10 MHz H 11100 MHz

90 dBpv

80 deuy

70 dBpv

60 dBpv

50 dByY

40 dBpv

30 dBpV

20 dByv

10 dBpv

: N : . : : : TF ¢
Start 150.0 kHz Stop 1.0 GHz

il T i 21.06.2020
L JL , Measuring...  ERERERSND e 6259 7

Date: 21.JUN.2020 16:42:59
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Radiated Spurious Emissions data(1 GHz ~ 25 GHz) : TM 1

Tested Frequency | ANT PoEsLth-iron Detector | Reading T.F DCCF DCF Result Limit Margin
Frequency (MHz) Pol i) Mode (dBuv) (dB/m) (dB) (dB) (dBuv/m) | (dBuV/m) (dB)
2388.26 H X PK 51.30 4.79 N/A N/A 56.09 74.00 17.91
L 2 387.86 H X AV 41.15 4.79 N/A N/A 45.94 54.00 8.06
owest
4 824.19 \Y X PK 55.04 0.93 N/A N/A 55.97 74.00 18.03
4 824.02 \Y X AV 49.51 0.93 N/A N/A 50.44 54.00 3.56
Middl 4 873.80 \Y X PK 54.38 1.17 N/A N/A 55.55 74.00 18.45
| e
4 873.87 \Y X AV 48.38 1.17 N/A N/A 49.55 54.00 4.45
2483.85 H X PK 51.56 5.26 N/A N/A 56.82 74.00 17.18
Highest 2484.53 H X AV 42.39 5.27 N/A N/A 47.66 54.00 6.34
Ighes
g 4924.20 \Y X PK 55.46 1.45 N/A N/A 56.91 74.00 17.09
4 924.01 \Y X AV 48.70 1.45 N/A N/A 50.15 54.00 3.85
Note.

1. The radiated emissions were investigated up to 25 GHz. And no other spurious and harmonic emissions were found above listed frequencies.

2. Information of Distance Factor
For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.
In this case, the distance factor is applied to the result.
- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )
At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )
When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.

3. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF +CL-AG

Where, T.F = Total Factor,

AF = Antenna Factor,
DCCF = Duty Cycle Correction Factor,

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,
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Radiated Spurious Emissions data(1 GHz ~ 25 GHz) : TM 2

ooy | TS | [ reston | PR T |y | e | O | G | i |
2389.72 | H Z PK 58.90 4.80 N/A N/A 63.70 74.00 10.30
2389.76 | H Z AV 46.11 4.80 N/A N/A 50.91 54.00 3.09
rowes! 482386 | V X PK 52.11 0.93 N/A N/A 53.04 74.00 20.96
482398 | V X AV 44.99 0.93 N/A N/A 45.92 54.00 8.08
. 487429 | V X PK 50.68 1.18 N/A N/A 51.86 74.00 22.14
Middle 487392 | V X AV 42.35 1.17 N/A N/A 43.52 54.00 10.48
2483.77 | H Z PK 56.84 5.25 N/A N/A 62.09 74.00 11.91
Highest 248354 | H Z AV 45.91 5.25 N/A N/A 51.16 54.00 2.84
492387 | V X PK 53.36 1.45 N/A N/A 54.81 74.00 19.19
492384 | V X AV 44.44 1.44 N/A N/A 45.88 54.00 8.12

Note.

1. The radiated emissions were investigated up to 25 GHz. And no other spurious and harmonic emissions were found above listed frequencies.

2. Information of Distance Factor

For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.

In this case, the distance factor is applied to the result.

- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )

At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )

When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.

3. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF + CL-AG

Where, T.F = Total Factor,

AF = Antenna Factor,
DCCF = Duty Cycle Correction Factor,

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,
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Radiated Spurious Emissions data(1 GHz ~ 25 GHz) : TM 3

ooy | TS | [ reston | PR T |y | e | O | G | i |
2 388.91 H Z PK 59.41 4.80 N/A N/A 64.21 74.00 9.79
238794 | H Z AV 45.75 4.79 N/A N/A 50.54 54.00 3.46
rowes! 482419 | V X PK 51.91 0.93 N/A N/A 52.84 74.00 21.16
4824.04 | V X AV 44.95 0.93 N/A N/A 45.88 54.00 8.12
. 487410 | V X PK 50.70 1.18 N/A N/A 51.88 74.00 22.12
Middle 487387 | V X AV 42.51 1.17 N/A N/A 43.68 54.00 10.32
248444 | H Z PK 55.97 5.26 N/A N/A 61.23 74.00 12.77
Highest 248473 | H Z AV 45.01 5.27 N/A N/A 50.28 54.00 3.72
49239 | V X PK 50.77 1.45 N/A N/A 52.22 74.00 21.78
492423 | V X AV 41.88 1.45 N/A N/A 43.33 54.00 10.67

Note.

1. The radiated emissions were investigated up to 25 GHz. And no other spurious and harmonic emissions were found above listed frequencies.

2. Information of Distance Factor

For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.

In this case, the distance factor is applied to the result.

- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )

At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )

When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.

3. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF + CL-AG

Where, T.F = Total Factor,

AF = Antenna Factor,
DCCF = Duty Cycle Correction Factor,

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,
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Radiated Spurious Emissions data(1 GHz ~ 25 GHz) : TM 4

ooy | TS | [ reston | PR T |y | e | O | G | i |
2388.30 | H Z PK 56.86 4.79 N/A N/A 61.65 74.00 12.35
238716 | H Z AV 44.35 4.79 N/A N/A 49.14 54.00 4.86
rowes! 484350 | V X PK 50.82 1.08 N/A N/A 51.90 74.00 22.10
484410 | V X AV 43.44 1.09 N/A N/A 44.53 54.00 9.47
. 487380 | V X PK 50.66 1.17 N/A N/A 51.83 74.00 2217
Middle 487388 | V X AV 42.43 1.17 N/A N/A 43.60 54.00 10.40
248586 | H Z PK 53.83 5.29 N/A N/A 59.12 74.00 14.88
Highest 248426 | H Z AV 43.95 5.26 N/A N/A 49.21 54.00 4.79
490433 | V X PK 50.21 1.36 N/A N/A 51.57 74.00 22.43
490384 | V X AV 40.85 1.35 N/A N/A 42.20 54.00 11.80

Note.

1. The radiated emissions were investigated up to 25 GHz. And no other spurious and harmonic emissions were found above listed frequencies.

2. Information of Distance Factor

For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.

In this case, the distance factor is applied to the result.

- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )

At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )

When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.

3. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF + CL-AG

Where, T.F = Total Factor,

AF = Antenna Factor,
DCCF = Duty Cycle Correction Factor,

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,
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- Tested Power Supply: 24 V

Radiated Spurious Emissions data(9 kHz ~1 GHz) : TM 1

Frzzit:r? cy Fre(ﬂ/llﬂezr)my /?Dl\cl)-lr PFEEZ‘;” D(l\e/fggtgr R(igii\?)g (d-ll;llr:'n) D((d:é:)F I(Dd%'): (5 Beus\y/rl‘ng) (dléiun\}ifn) M(%rg)in
109.54 H X PK 48.50 -10.10 N/A N/A 38.40 43.50 5.10

132.82 H X PK 46.00 -8.00 N/A N/A 38.00 43.50 5.50

200.04 H X QP 46.90 -9.90 N/A N/A 37.00 43.50 6.50

Lowest 241.61 H X QP 46.40 -8.30 N/A N/A 38.10 46.00 7.90
479.99 H X QP 44 .30 -1.80 N/A N/A 42.50 46.00 3.50

480.00 \% X QP 46.70 -1.80 N/A N/A 44.90 46.00 1.10

Note.

1. No other unwanted emissions were found above listed frequencies.
2. Information of Distance Factor
For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.
In this case, the distance factor is applied to the result.
- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )
At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )
When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF +CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCCF = Duty Cycle Correction Factor, DCF = Distance Correction Factor

802.11b & 2412MHz & Xaxis & Ver Detector Mode : QP

Receiver ) ':%: |

RBW (QPK) 120 kHz M™MT 100 ms
Input 1 AC & Att 0 dé Preamp OFF S8tep TD Scan

Level dBuv Frequency 480.0000000 MHz

Quasipeak  46.67  ( 46.7 . 1480.0000000 MHz).

Scan O 1Pk Clrw

|11 MHz H | 10 MHz H 11 100 MHz

90 dBpv

80 dBLY

70 dBpv

60 dBpv

50 dByY

40 dBpv

30 dBpV

20 dByv

10 dBpv -

: R : : : : LLTF

Start 150.0 kHz Stop 1.0 GHz
——

i 1 Measuring... WRRRLLCED e St Y
- Z
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Radiated Spurious Emissions data(1 GHz ~ 25 GHz) : TM 1

Tested Frequency | ANT PoEsLth-iron Detector | Reading T.F DCCF DCF Result Limit Margin
Frequency (MHz) Pol i) Mode (dBuv) (dB/m) (dB) (dB) (dBuv/m) | (dBuV/m) (dB)
2 389.56 H X PK 51.09 4.80 N/A N/A 55.89 74.00 18.11
L 2 389.63 H X AV 41.65 4.80 N/A N/A 46.45 54.00 7.55
owest
4 824.28 \Y X PK 53.73 0.93 N/A N/A 54.66 74.00 19.34
4 823.94 \Y X AV 47.78 0.93 N/A N/A 48.71 54.00 5.29
Middl 4 874.40 \Y X PK 53.17 1.18 N/A N/A 54.35 74.00 19.65
| e
4 873.97 \Y X AV 46.72 1.17 N/A N/A 47.89 54.00 6.11
2483.55 H X PK 52.55 5.25 N/A N/A 57.80 74.00 16.20
Highest 2483.92 H X AV 42.10 5.26 N/A N/A 47.36 54.00 6.64
Ighes
g 4 923.75 \Y X PK 55.33 1.44 N/A N/A 56.77 74.00 17.23
4 923.89 \Y X AV 47.64 1.45 N/A N/A 49.09 54.00 4.9
Note.

1. The radiated emissions were investigated up to 25 GHz. And no other spurious and harmonic emissions were found above listed frequencies.

2. Information of Distance Factor
For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.
In this case, the distance factor is applied to the result.
- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )
At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )
When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.

3. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF +CL-AG

Where, T.F = Total Factor,

AF = Antenna Factor,
DCCF = Duty Cycle Correction Factor,

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,
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Radiated Spurious Emissions data(1 GHz ~ 25 GHz) : TM 2

ooy | TS | [ reston | PR T |y | e | O | G | i |
2389.72 | H Z PK 56.34 4.80 N/A N/A 61.14 74.00 12.86
238946 | H Z AV 44.99 4.80 N/A N/A 49.79 54.00 4.21
rowes! 4824.07 | V X PK 52.06 0.93 N/A N/A 52.99 74.00 21.01
482397 | V X AV 44.93 0.93 N/A N/A 45.86 54.00 8.14
. 487417 | V X PK 50.63 1.18 N/A N/A 51.81 74.00 22.19
Middle 487388 | V X AV 42.59 1.17 N/A N/A 43.76 54.00 10.24
248434 | H Z PK 57.19 5.26 N/A N/A 62.45 74.00 11.55
Highest 2483.73 | H Z AV 45.77 5.25 N/A N/A 51.02 54.00 2.98
492416 | V X PK 51.88 1.45 N/A N/A 53.33 74.00 20.67
492400 | V X AV 44.48 1.45 N/A N/A 45.93 54.00 8.07

Note.

1. The radiated emissions were investigated up to 25 GHz. And no other spurious and harmonic emissions were found above listed frequencies.

2. Information of Distance Factor

For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.

In this case, the distance factor is applied to the result.

- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )

At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )

When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.

3. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF + CL-AG

Where, T.F = Total Factor,

AF = Antenna Factor,
DCCF = Duty Cycle Correction Factor,

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,
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Radiated Spurious Emissions data(1 GHz ~ 25 GHz) : TM 3

ooy | TS | [ reston | PR T |y | e | O | G | i |
238885 | H Z PK 57.80 4.80 N/A N/A 62.60 74.00 11.40
238946 | H Z AV 45.52 4.80 N/A N/A 50.32 54.00 3.68
rowes! 482386 | V X PK 51.56 0.93 N/A N/A 52.49 74.00 21.51
482397 | V X AV 45.16 0.93 N/A N/A 46.09 54.00 7.91
. 487427 | V X PK 51.01 1.18 N/A N/A 52.19 74.00 21.81
Middle 487418 | V X AV 42.70 1.18 N/A N/A 43.88 54.00 10.12
248415 | H Z PK 58.87 5.26 N/A N/A 64.13 74.00 9.87
Highest 248357 | H Z AV 45.16 5.25 N/A N/A 50.41 54.00 3.59
492372 | V X PK 51.60 1.44 N/A N/A 53.04 74.00 20.96
4 923.81 \ X AV 41.93 1.44 N/A N/A 43.37 54.00 10.63

Note.

1. The radiated emissions were investigated up to 25 GHz. And no other spurious and harmonic emissions were found above listed frequencies.

2. Information of Distance Factor

For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.

In this case, the distance factor is applied to the result.

- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )

At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )

When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.

3. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF + CL-AG

Where, T.F = Total Factor,

AF = Antenna Factor,
DCCF = Duty Cycle Correction Factor,

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,
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Radiated Spurious Emissions data(1 GHz ~ 25 GHz) : TM 4

ooy | TS | [ reston | PR T |y | e | O | G | i |
238842 | H Z PK 58.35 4.80 N/A N/A 63.15 74.00 10.85
238756 | H Z AV 44.47 4.79 N/A N/A 49.26 54.00 4.74
rowes! 4 843.91 \ X PK 50.85 1.09 N/A N/A 51.94 74.00 22.06
484394 | V X AV 43.18 1.09 N/A N/A 44.27 54.00 9.73
. 487369 | V X PK 50.67 1.17 N/A N/A 51.84 74.00 22.16
Middle 487425 | V X AV 42.93 1.18 N/A N/A 4411 54.00 9.89
248560 | H Z PK 53.13 5.28 N/A N/A 58.41 74.00 15.59
Highest 248436 | H Z AV 44.53 5.26 N/A N/A 49.79 54.00 4.21
4904.06 | V X PK 50.10 1.35 N/A N/A 51.45 74.00 22.55
4904.18 | V X AV 40.48 1.36 N/A N/A 41.84 54.00 12.16

Note.

1. The radiated emissions were investigated up to 25 GHz. And no other spurious and harmonic emissions were found above listed frequencies.

2. Information of Distance Factor

For finding emissions, measurements may be performed at a distance closer than that specified in the regulations.

In this case, the distance factor is applied to the result.

- Calculation of distance factor
At frequencies below 30 MHz = 40 log( tested distance / specified distance )

At frequencies at or above 30 MHz = 20 log( tested distance / specified distance )

When distance factor is “N/A”, the measurements were performed at the specified distance and distance factor is not applied.

3. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F =AF + CL-AG

Where, T.F = Total Factor,

AF = Antenna Factor,
DCCF = Duty Cycle Correction Factor,

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,
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8.6 Power-line conducted emissions

m] Test Requirements and limit, 815.207

For an intentional radiator which is designed to be connected to the public utility (AC) power line, the radio frequency

voltage that is conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30

MHz shall not exceed the limits in the following table, as measured using a 50 uH/50 ohm line impedance stabilization

network(LISN).

Compliance with the provision of this paragraph shall on the measurement of the radio frequency voltage between each

power line and ground at the power terminal. The lower applies at the boundary between the frequency ranges.

Frequency Range Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15~0.5 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

Compliance with this provision shall be based on the measurement of the radio frequency voltage between each power
line (LINE and NEUTRAL) and ground at the power terminals.

@ Test Procedure

1. The EUT is placed on a wooden table 80 cm above the reference ground plane.

2. The EUT is connected via LISN to the test power supply.

3. The measurement results are obtained as described below:

4. Detectors — Quasi Peak and Average Detector.

m Test Results: NA
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9. LIST OF TEST EQUIPMENT

Cal.Date

Next.Cal.Date

Type Manufacturer Model (yy/mmidd) (yy/mmidd) S/IN
Spectrum Analyzer Agilent Technologies N9020A 20/02/26 21/02/26 MY46471251
Spectrum Analyzer Agilent Technologies N9020A 19/12/16 20/12/16 MY48011700
Spectrum Analyzer Agilent Technologies N9020A 19/06/26 20/06/26 US47360812
DC Power Supply Agilent Technologies 66332A 19/06/25 20/06/25 US37473422
DC Power Supply Agilent Technologies 6654A 19/06/27 20/06/27 MY40002935
DC Power Supply SM techno SDP30-5D 19/06/24 20/06/24 305DMG305
Multimeter FLUKE 17B 19/12/16 20/12/16 26030065WS
Signal Generator Rohde Schwarz SMBV100A 19/12/16 20/12/16 255571
Signal Generator ANRITSU MG3695C 19/12/16 20/12/16 173501
Thermohygrometer BODYCOM BJ5478 19/12/18 20/12/18 120612-1
Thermohygrometer BODYCOM BJ5478 19/12/18 20/12/18 120612-2
Thermohygrometer BODYCOM BJ5478 19/06/25 20/06/25 N/A
Loop Antenna Schwarzbeck FMZB1513 20/02/19 22/02/19 1513-128
BILOG ANTENNA Schwarzbeck VULB 9160 19/04/23 21/04/23 9160-3362
Horn Antenna ETS-Lindgren 3115 20/01/30 22/01/30 6419
Horn Antenna A.H.Systems Inc. SAS-574 19/07/03 21/07/03 155
PreAmplifier tsj MLA-0118-B01-40 19/12/16 20/12/16 1852267
PreAmplifier tsj MLA-1840-J02-45 19/06/27 20/06/27 16966-10728
PreAmplifier H.P 8447D 19/12/16 20/12/16 2944A07774
High Pass Filter [ranwright P A 19/06/26 20/06/26 | 8
High Pass Filter Yr‘]’sat':‘u";’]:f:é g‘é’;gﬁé%gg%%'ss 19/06/26 20/06/26 1
High Pass Filter Yr\]’sat':‘u";’]:f:é WHNX8.0/26.5-6SS |  19/06/27 20/06/27 3
Attenuator Hefei Shunze SS5T2.92-10-40 19/06/27 20/06/27 16012202
Attenuator SRTechnology F01-B0606-01 19/06/27 20/06/27 13092403
Attenuator Aeroflex/Weinschel 20515 19/06/27 20/06/27 Y2370
Attenuator SMAJK SMAJK-2-3 19/06/27 20/06/27 2
Attenuator SMAJK SMAJK-50-10 19/06/25 20/06/25 15081903
Wide Bancwidth Sensor | AT MA2490A 1900624 | 200624 | jou001
EMI Receiver ROHDE&SCHWARZ ESW44 19/07/30 20/07/30 101645
Cable Junkosha MW X241 20/01/13 21/01/13 G-04
Cable Junkosha MW X241 20/01/13 21/01/13 G-07
Cable DT&C Cable 20/01/13 21/01/13 G-13
Cable DT&C Cable 20/01/13 21/01/13 G-14
Cable HUBER+SUHNER SUCOFLEX 104 20/01/13 21/01/13 G-15
Cable Radiall TESTPRO3 20/01/16 21/01/16 M-01
Cable Junkosha MWX315 20/01/16 21/01/16 M-05
Cable Junkosha MW X221 20/01/16 21/01/16 M-06
Cable Radiall TESTPRO3 20/01/16 21/01/16 RF-92

Note 1: The measurement antennas were calibrated in accordance to the requirements of ANSI C63.5-2017

Note 2: The cable is not a regular calibration item, so it has been calibrated by DT & C itself.
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APPENDIX |

Test set up diagrams

= Radiated Measurement

Below 1GHz

Above 1GHz

3 Meter

N

Turn Table

Receiving Antenna

1 or 3 Meter

N

1-4 Meter

Ground Screen

Turn Table

Receiving Antenna

1~4 Meter

Ground Screen

= Conducted Measurement

Spectrum Analyzer .
HEEERS
B-Si

G oo =

Attenuator

Cable A

Path loss information

Frequency (GHz) Path Loss (dB) Frequency (GHz) Path Loss (dB)
0.03 9.63 15 11.10
1 9.91 20 12.53
2412 & 2437 & 2 462 10.56 25 13.01
5 10.72 - -
10 10.82 - -

Note 1: The path loss from EUT to Spectrum analyzer was measured and used for test.
Path loss (S/A’s correction factor) = Cable A + Attenuator
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APPENDIX 1l
Duty cycle plots

» Test Procedure
Duty Cycle was measured using section 6.0 b) of KDB558074 DO1VO0O5R02 :
The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between bins on the
sweep are sufficient to permit accurate measurements of the on and off times of the transmitted signal. Set the center
frequency of the instrument to the center frequency of the transmission. Set RBW = OBW if possible; otherwise, set RBW
to the largest available value. Set VBW = RBW. Set detector = peak or average.
The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and the number of sweep
points across duration T exceeds 100. (For example, if VBW and/or RBW are limited to 3 MHz, then the zero-span method

of measuring duty cycle shall not be used if T < 16.7 microseconds.)

Duty Cycle
Agilent Spectrum Analyzer - Swept SA
Qi i i 50 o |

PNO: Fast —#— 1'g:Free Run
IFGain:Low Atten: 30 dB

Ref 20.00 dBm

Center Freq
2.412000000 GHz

StartFreq
2.412000000 GHz

Stop Freq
2.412000000 GHz

Center 2.412000000 GHz

CF Step
#VBW 50 MHz 8.000000 MHz

Auto Man

Freq Offset
0 Hz
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Duty Cycle

Duty Cycle

™ 2

& Lowest

Agilent Spectrum Analyzer - Swept SA
Qi i i 50 o |

ALIGN AUTO 05:36:02 PM Apr 24, 2020

Trig: Free Run
Atten: 30 dB

PNO: Fast ——
IFGain:Low

Frequency

Ref 126.99 dBuv

A4

Center 2.412000000 GHz

#VBW 50 MHz Sweep 10.00 ms (10001 pts;

MKER MODE| TRC SCL. S s FUNCTION FUNCTION WIDTH FUMCTION VALUE &
A2 [1[¢tftn) ~ 1750wsfa)  048a8] | [ ]
i F | [ oeo3gBWYl [ [ ]
£l Ad | &y ~ 1760ms[(n) ©033¢8] [ [ ]
4 T X E T =TT I R R
5 I ) 2838 [ [ 1]
A F | Y &% (0 =TT I R I
4 28 | ) o478l [ [ ]
[ F | 7.860 ms wo770eBwy] [ | 000

< >

Auto Tune

Center Freq
2.412000000 GHz

StartFreq
2.412000000 GHz

Stop Freq
2.412000000 GHz

CF Step
2.412000000 GHz
Auto Man

Freq Offset
0 Hz

=
@
[}

Agilent Spectrum Analyzer - Swept SA
Qi i i 50 o |

ALIGH AUTO!
#Avg Type: Voltage

Trig: Free Run
Atten: 28 dB

PNO: Fast —»—
IFGain:Low

™ 3

Frequency

AMKr7 704.0 us

Ref 124.99 dBpv 0.26 dB|

Center 2.412000000 GHz

Span 0 Hz
Sweep 20.00 ms (5001 pts)

#VBW 50 MHz

MKR MODE| TRC SCL x e
A) 184 dB
106.76 dBUY
A} 2208 ms
106.76 dBuY
A] 778 dB
A)

FUNCTION FUMCTION WIDTH FUMCTION WalLUE A

106.22 dBuV

054 dB
026 dB
8020ms| 10622 dBuY

- ]
[ |

o

Auto Tune

Center Freq
2.412000000 GHz

StartFreq
2.412000000 GHz

Stop Freq
2.412000000 GHz

CF Step
2.412000000 GHz
Auto Man

Freq Offset
0Hz

=
@
o}

& Lowest
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Duty Cycle ™™ 4 & Lowest

Agilent Spectium Analyzer - Swept S4

QO | i R S0 B A G |

PNO: Fast —»— 1'ig:FreeRun
IFGain:Low Atten: 34 dB

Frequency

Auto Tune

Ref 130.99 dBpv

Center Freq
2.422000000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2.422000000 GHz

CF Step

Center 2.422000000 GHz p 2412000000 GHz
#VBW 50 MHz Auto Man

KR MODE| TRC SCL.

x
(8 A2 [1 [t [(A 100.0 us
i F (1] 3.157 ms

s FUNCTION FUMCTION WIDTH FUMCTION WalLUE A

Freq Offset
0 Hz

A 4040 us
5473 ms
|
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APPENDIX Il

Unwanted Emissions (Radiated) Test Plot

- Tested Power Supply: 12 V

TM1 & Lowest & Xaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept St

. i ALIGH AUTO
#Avyg Type: Log-Pwr

Frequency

PNO: Fast [, Trig: Free Run
IFGain:Low Atten: 16 dB

Mkr3 2.388 264 GHz Auto Tune
Ref 112.99 dBpV 51.30 dBp

Center Freq

2.390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

T T

Center 2.39000 GHz Span 70.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

CF Step
2.412000000 GHz
Auto Man

Freq Offset
0Hz

MKR MODE TRC| SCL X b FUNCTION FUNCTION WIDTH FUNCTION WALUE “~

1 INEEEEE 2.411868 GHz 103.92 d

2 IEENER 2.390 000 GHz .

=l N [1] 2.388 264 GHz

4 I

5 v
< >
MSG STATUS

TM1 & Lowest & Xaxis & Hor Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
T e | ] ALIGN ALTO 03:53:31 PM Apr 24, 2020
#Avg Type: Voltage
PNO: Fast =»— T1rig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 16 dB

Frequency

Auto Tune
Ref 112.99 dBpV

Center Freq
2.390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
7.000000 MHz
Auto Man

Center 2.39000 GHz Span 70.00 MHz
#Res BW 1.0 MHz #/BW 3.0 kHz Sweep 18.3 ms (5001 pts)

MKR| MODE TRC) SCL.

X e
1 INEEEEE 2.411644 GHz 97.090 dBuY
2 ERE 2.390 000 GHz 40.994 dBuY

Freq Offset
0Hz

FUNCTION FUNCTION WIDTH FUNCTION WALUE A
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™1

™1

& Highest & Xaxis & Hor

Detector Mode : PK

Spectrum Analyzer - Swept S&

ALIGN AUTO
#Avyg Type: Log-Pwr

Trig: Free Run

PHO: Fast Ly
" Atten: 20 dB

IFGain:Low

agr P
MKkr3 2.483 850 GHz

Ref 116.99 dBpV 51.56 dBp

Center 2.48350 GHz
#Res BW 1.0 MHz VBW 3.0 MHz

MKR MODE TRC SCL b h
1 INEEEEE 2.462 173 GHz 104.95 dBuv

2 2 483500 GHz s056dBwY| [ [ ]
JIEENER! 2.483 850 GHz 51.56 dBUY

Span 70.00 MHz
Sweep 1.00 ms (3001 pts)

FUNCTION WIDTH

FUNCTION FUNCTION VALUE ~ ~

[ 1
4 I - ]
5 r [ [ [ &
< >

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.462000000 GHz
Auto Man

Freq Offset
0Hz

& Highest & Xaxis & Hor

. ALIGN AUTO
#Avg Type: Voltage

AvglHold: 500/500

02:19:20 PM May 04, 2020

Trig: Free Run
Atten: 20 dB

PHO: Fast ~»—
IFGain:Low

Ref 116.99 dBpV

Z)

Sweep 18.2 ms (3001 pts)

FUNCTION WIDTH

#VBW 3.0 kHz

MKR| MODE TRC) SCL. o s

1 INEEEEE 2.462 547 GHz 98.520 dBuY
2 IEENER 2.483 500 GHz 42.213 dBuV

FUNCTION FUNCTION WALUE A

JIEERER! 2.484 527 GHz 42397 dBuY

4 - = ]

5 | A S S B
< 2
MSG STATUS

Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.462000000 GHz
Auto Man

Freq Offset
0Hz
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TM2 & Lowest & Zaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

. & = i ALIGH AUTO
#Avg Type: Log-Pwr

Frequency

PNO: Fast [, Trig: Free Run
IF Gain:Low Atten: 16 dB

Mkr3 2.389 720 GHZ AU
Ref 112.99 dBpV 58.90 dBp

1
Center Freq

2.390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
2.412000000 GHz
Auto Man

Center 2.39000 GHz Span 70.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR| MODE TRC) SCL. s FUNCTION FUNCTION WIDTH FUNCTION WALUE

®
N [1[f[ = 2416096GHz[ 10270 dBuV|
2 ITHEN
3 INEER
FN N [1[f[ 2388040 GHz] 58.72 dBuY
& [ |

< b3

Freq Offset
0Hz

MSG STATUS

TM2 & Lowest & Zaxis & Hor Detector Mode : AV

Spectrum Analyzer - Swept SA

ALIGN AUTO
#Avg Type: Voltage
Avg|Hold: 10001000

Frequency

PNO: Fast —»— Ttig: Free Run
IF Gain:Low Atten: 16 dB

Auto Tune

Ref 112.99 dBpV

Center Freq
2,390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
2.412000000 GHz
Auto Man

Span 70.00 MHz
#/BW 10 kHz Sweep 5.67 ms (5001 pts)

MKR| MODE TRC) SCL. ® s FUNCTION FUNCTION WIDTH FUNCTION WALUE

(N [1[f[ = 2416754 GHz|  94.451 dBuV|
2 ITNEN
el N [1]f
4 INIER

Freq Offset
0Hz
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TM2 & Highest & Zaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

. & = i ALIGH AUTO
#Avg Type: Log-Pwr

Frequency

PNO: Fast [, Trig: Free Run
IF Gain:Low Atten: 16 dB

MKr3 2.483 766 GHz Auto Tune
Ref 112.99 dBpV 56.84 dBp

Center Freq

2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

i

CF Step
2.412000000 GHz
Auto Man

Center 2.48350 GHz Span 70.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE ~
1 INEEEEE 2. 456 802 GHz 102. 12 I I N
2 INNEN 2.483 500 GHz 8380dBUY| [ ]

3 [N [ 1] 2.483 766 GHz s684cBuY] | [ ]
4 I ] I
I B

>

Freq Offset
0Hz

v

TM2 & Highest & Zaxis & Hor Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA

. T @ : ALIGN AUTO
#Avg Type: Voltage Frequency
PNO: Fast —»— Ttig: Free Run Avg|Held: 10001000

IFGain:Low Atten: 16 dB

Auto Tune

Ref 112.99 dBpV

Center Freq
2483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.412000000 GHz
Auto Man

Span 70.00 MHz
#/BW 10 kHz Sweep 5.67 ms (5001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE “~
1 INEEEEE 2. 463 564 GHz 94. 574 I I N
2 NIERES! 2.483 500 GHz asg17dBpy| ]

3 [N [1] 2.483542 GHz as909dB0Y] [ ]
4 ] I
I R

>

Freq Offset
0Hz

v
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TM3 & Lowest & Zaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

. & = i ALIGH AUTO
#Avg Type: Log-Pwr

Frequency

PNO: Fast [, Trig: Free Run
IF Gain:Low Atten: 12 dB

Mkr3 2.388 908 GHZ AU
Ref 108.99 dBpV 59.41 dBp

Center Freq

2.390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
2.412000000 GHz
Auto Man

Center 2.39000 GHz Span 70.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION YALUE &
1 IlIIl-__
(Al N [1[fT  2390000GHz[  6699cBuv[ [ ]
el N [1[f[  2383908GHz|  s9.41dBuv| [ |

4 Wit  2387608GHz| eez3dBuv| | |
4 [ r [ [ ]

Freq Offset
0Hz

TM3 & Lowest & Zaxis & Hor Detector Mode : AV

Spectrum Analyzer - Swept SA

Frequency

#Avg Type: Voltage
Avg|Hold: 1000/1000

PNO: Fast —»— Ttig: Free Run
IF Gain:Low Atten: 12 dB

Auto Tune

Ref 108.99 dBpvV

Center Freq
2,390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
2.412000000 GHz
Auto Man

Center 2.39000 GHz Span 70.00 MHz
#VBW 10 kHz Sweep 3.67 ms (5001 pts)

MKF| MODE| TRE| SCL FONCTION | FUNCTIGN wIDTH FUNCTIONVALUE ~
1 IIIII-
A N (1]
£l N |
4
5 | — v

Freq Offset
0Hz
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TM3 & Highest & Zaxis & Hor

Detector Mode : PK

Spectrum Analyzer - Swept S&
ALIGN AUTO

#Avyg Type: Log-Pwr

Trig: Free Run

PHO: Fast Ly
" Atten: 14 dB

IFGain:Low

Frequency

Ref 110.99 dBpV

Center 2.48350 GHz

#Res BW 1.0 MHz VBW 3.0 MHz

agr P
MKkr3 2.484 438 GHz

e

Sweep 1.00 ms (5001 pts)

Auto Tune

55.97 dBy

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.412000000 GHz
Auto Man

Span 70.00 MHz FreqOffset

0Hz

MKR| MODE TRC) SCL. s FUNCTION

x
(N [1[f] 2458916 GHz|  101.35 dBuV|
Pl N [ 1]
Bl N [1[f[ 2484438 GHz]
4 I

FUNCTION WIDTH

55.97 dBuY
[ ]
L]

FUNCTION WALUE

Agilent Spectrum Analyzer - Swept SA

QN s e R SO A G | ALIGN AUTO

Detector Mode : AV

05:05:30 PM Apr 24, 2020

#Avg Type: Voltage
Avg|Hold: 1000/1000

Trig: Free Run
Atten: 14 dB

PHO: Fast ~»—
IFGain:Low

Frequency

Ref 110.99 dBpV

Center 2.48350 GHz

Res BW 1.0 MHz #VBW 10 kHz

Sweep 5.67 ms (5001 pts)

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.412000000 GHz
Auto Man

Span 70.00 MHz

Freq Offset
0Hz

FUNCTION FUNCTION WIDTH

MKR| MODE TRC) SCL b A
1 INEEEEE 2.458 930 GHz 93.495 dBuY
2 NIERER! 2.483 500 GHz 44.779 dBuY
I IEENER! 2.484 732 GHz 45.009 dBuY

FUNCTION VALUE &~
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TM4 & Lowest & Zaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
T [ ‘ ALIGNAUTO
Avg Type: Log-Pwr
PHO: Fast ~—»— 1rig: Free Run Avg|Held: 13001300
IFGain:Low Atten: 10 dB

MKr3 2.388 30 GHz
Ref 106.99 dByV 56.857 dBp

PR

Center 2.39000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (5001 pts)

MER MODE| TRC SCL. bl h
0N [1[f] 688 GHz 97.179 dBuV
2 INEENEA 2.390 00 GHz 53.725 dBuV
N[ 1[f] 2.388 30 GHz 56.857 dBUV
N ]

FUNCTION FUNCTION %IDTH FUNCTIOMVALUE

5
§ -
TM4 & Lowest & Zaxis & Hor Detector Mode : AV

#gjlent Spectrum Analyzer - Swept S4
k-
#Avg Type: Voltage

PHO: Fast ~—»— Trig: Free Run Avg|Held: 130071300
IFGain:Low Atten: 10 dB

Ref 106.99 dBpV

Span 100.0 MHz
#VBW 10 kHz Sweep 8.00 ms (5001 pts)

v FUNCTION FUNCTION WIDTH FUNCTIONVALUE 4
£9.044 dBuV

z 43.254 dBuV
44.349 dBpV
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Report No.: DRTFCC2007-0191

FCC ID: YCK-DR750X-2CH

TM4 & Highest & Zaxis & Hor

Agilent Spectnum Analyzer - Swept SA

[ T T

ALIGNAUTO

PHO: Fast ~—»— 1rig: Free Run
IFGain:Low Atten: 10 dB

Avg Type: Log-Pwr
Avg|Hold: 1300/1300

Ref 106.99 dByV
1

Center 2.48350 GHz

MKr3 2.485 86 GHz
53.826 dBpu

it

Span 100.0 MHz
Sweep 1.00 ms (5001 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz
MKF| MODE TRC, SCL % v
[1[f]  246516GHz[  94.604 dBuV/|

1 I
P N [1[f]

N

2.483 50 GHz 49492dBpv] T 7 ]
= N[ 1]f| 2.485 86 GHz 63@26dByv| |
< | I I I

FUNCTION FUNCTION %IDTH FUNCTIOMVALUE

Detector Mode : PK

Agilent Spectnum Analyzer - Swept SA

i i i R S0 A G e |

IFGain:Low Atten: 10 dB

PHO: Fast ~—»— Trig: Free Run

#Avg Type: Voltage
Avg|Hold: 1300/1300

Ref 106.99 dBpV

#VBW 10 kHz

Span 100.0 MHz
Sweep 8.00 ms (5001 pts)

v
. 1

2 44.228 dBuY
43.954 dBuV

FUMCTION FUNCTION WIDTH FUNCTIONVALUE A

85985¢dBUV) |
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TM1 & Lowest & Xaxis & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
T | ] ALIGN AUTO 03:03:15 PM May 04, 2020
#Avg Type: Voltage E
PNO: Fast == T1tig: FreeRun Avg|Held: 500/500
IFGain:High #Atten: 0 dB

Frequency

Mkr1 4.824 020 0 GHz Auto Tune
Ref 66.99 dByV 49.509 dByV

Center Freq
4.824000000 GHz

Freq Offset
0Hz

Center 4.824000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #/BW 3.0 kHz Sweep 1.40 ms (3001 pts)

MSG STATUS

TM2 & Lowest & Xaxis & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
. T @ i ALIGNAUTO  [5:28:31FM
#Avg Type: Voltage TRACE Frequency
PNO: Fast —»— T1tig: Free Run Avg|Hold: 1000/1000 TVPE /
IFGain:High #Atten: 0 dB

Mkr1 4.823 983 3 GHz Auto Tune
Ref 66.99 dByV 44,990 dByV

Center Freq
4,824000000 GHz

StartFreq
4.821500000 GHz

Stop Freq
4.826500000 GHz

CF Step
2.412000000 GHz

Freq Offset
0Hz

Center 4.824000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #/BW 10 kHz Sweep 1.00 ms (3001 pts)

MSG STATUS
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Report No.: DRTFCC2007-0191 FCC ID: YCK-DR750X-2CH

TM3 & Lowest & Xaxis & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
T 1 e o e

PHO: Fast +»—

IFGain:High

Ref 66.99 dBpV

Center 4.824000 GHz
#Res BW 1.0 MHz

MSG

ALIGN AUTO 05:05:26 PM May 04, 2020

#VBW 10 kHz

#Avg Type: Voltage Frequency

Trig: Free Run Avg|Held: 1000/1000

#Atten: 0 dB

Mkr1 4.824 040 0 GHz Auto Tune

44,953 dBpV

Center Freq
4.824000000 GHz

Freq Offset
0Hz

Span 5.000 MHz
Sweep 1.00 ms (3001 pts)

STATUS

TM4 & Lowest & Xaxis & Ver

Agilent Spectnum Analyzer - Swept SA

i i i R S0 A G e |

PHO: Fast =+

IFGain:Low

Ref 66.99 dBpvV

Center 4.844000 GHz
#Res BW 1.0 MHz

MSG

ALIGN AUTD 04:24.03 PM

#VBW 10 kHz

#Avg Type: Voltage Frequency

Trig: Free Run Avg|Held: 130071300

Atten: 6 dB

Mkr1 4.844 099 GHz Auto Tune

43.444 dBpV|

Center Freq
4844000000 GHz

StartFreq
4841500000 GHz

Stop Freq
4846500000 GHz

Freq Offset
0Hz

Span 5.000 MHz
Sweep 1.00 ms (5001 pts)

STATUS.

Detector Mode : AV
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- Tested Power Supply: 24 V

TM1 & Lowest & Xaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

e e e e e B ALIGH AUTO D3:29:54 PM May 04, 2020
#Avg Type: Log-Pwr

Frequency

PNO: Fast L, 1rig:FreeRun
IFGain:Low Atten: 20 dB

MKr3 2.389 557 GHz AUICHILDE
Ref 116.99 dBpV 51.09 dB|.l

Center Freq
2.390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

e

CF Step
2.462000000 GHz
Auto Man

Center 2.39000 GHz Span 70.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (3001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE -~
1IIIII- 2412 797 GHz 103. 30 dBuY
2.390000 GHz 50.09 dBuY

3 Illll 2.389 557 GHz 51.09 dBuY

Freq Offset
0Hz

4 I
5 r 1] =]
TM1 & Lowest & Xaxis & Hor Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA

e e e e e B ALIGH AUTO D3:22:51 PM May 04, 2020

#Avg Type: Voltage
PNO: Fast —»— T1rig: Free Run Avg|Hold: 500/500
IFGain:Low Atten: 20 dB

Frequency

Auto Tune

Ref 116.99 dBpv

Center Freq
2.390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
2.462000000 GHz
Auto Man

Span 70.00 MHz
#VBW 3.0 kHz Sweep 18.2 ms (3001 pts)

MKR| MODE TRC) SCL. FUNCTION FUNCTION WIDTH FUNCTION WALUE

1 Illll- 2. 411 700 GHz 97. 161 Y
2,390 000 GHz 41,673 dBuY

Freq Offset
0Hz
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Report No.: DRTFCC2007-0191

FCC ID: YCK-DR750X-2CH

™1

™1

& Highest & Xaxis & Hor

Detector Mode : PK

Spectrum Analyzer - Swept S&

ALIGN AUTO
#Avyg Type: Log-Pwr

Trig: Free Run

PHO: Fast Ly
" Atten: 20 dB

IFGain:Low

agr P
MKkr3 2.483 547 GHz

Ref 116.99 dBpV 52.55 dBp

1

l%wﬂm

Span 70.00 MHz
Sweep 1.00 ms (3001 pts)

FUNCTION WIDTH

Center 2.48350 GHz
#Res BW 1.0 MHz VBW 3.0 MHz

MKR MODE TRC SCL b h
1 INEEEEE 2.461 777 GHz 104.47 dBuv

2 2 483500 GHz s179dBwv| [ [
JIEENER! 2.483 547 GHz 52.55 dBuY

FUNCTION FUNCTION VALUE ~ ~

[ 1
4 I - rr ]
5 r [ [ [ &
< >

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.462000000 GHz
Auto Man

Freq Offset
0Hz

& Highest & Xaxis & Hor

. ALIGN AUTO
#Avg Type: Voltage

AvglHold: 500/500

02:24:47 PM May 04, 2020

Trig: Free Run
Atten: 20 dB

PHO: Fast ~»—
IFGain:Low

Ref 116.99 dBpV

Z)

Sweep 18.2 ms (3001 pts)

FUNCTION WIDTH

#VBW 3.0 kHz

MKR| MODE TRC) SCL. o s

1 INEEEEE 2.461800 GHz 98.343 dBuY
2 IEENER 2.483 500 GHz 41.866 dBuY

FUNCTION FUNCTION WALUE A

JIEERER! 2.483 920 GHz 42.100 dBuY

4 - ]

5 L | | 1 B
< 2
MSG STATUS

Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.462000000 GHz
Auto Man

Freq Offset
0Hz
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TM2 & Lowest & Zaxis & Hor

Agilent Spectrum Analyzer - Swept SA
T 1 e o e

Detector Mode : PK

ALIGN AUTO

#Avg

Trig: Free Run

PHO: Fast Ly
" Atten: 16 dB

IFGain:Low

Type: Log-Pwr Frequency

Ref 112.99 dBpV

e

Center 2.39000 GHz

#Res BW 1.0 MHz VBW 3.0 MHz

Mkr3 2.389 720 GHzZ AU

56.34 dBy

Center Freq
2.390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
2.452000000 GHz
Auto Man

Span 70.00 MHz
Sweep 1.00 ms (3001 pts)

Freq Offset
0Hz

MKR| MODE TRC) SCL. FUNCTION

1 IlIll-_

Pl N [1[f]  2390000GHz[  5457dBuv| |
3 [N [1[f[ 2389720GHz]  5634cBuV| |
4 I I

FUNCTION WIDTH FUNCTION WALUE

v

r ]
[ ]
]
I R

>

TM2 & Lowest & Zaxis & Hor

Agilent Spectrum Analyzer - Swept SA
T 1 e o e

Detector Mode : AV

#Avg
Trig: Free Run Avg|H

Atten: 16 dB

PHO: Fast —»—
IFGain:Low

Type: Veltage Frequency

old: 1000/1000

Ref 112.99 dBpV

#VBW 10 kHz

Auto Tune

Center Freq
2,390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
2.452000000 GHz
Auto Man

Span 70.00 MHz

Sweep 5.60 ms (3001 pts) (RCEEIEL

0Hz

MKR MODE TRC| SCL FUNCTION
1 INEEEEE 2. 410 347 GHz 92. 592 dBuv| 0 ]
2 NIERES! 2.390 000 GHz 44275dBuv| |
3 IEEN 2.389 463 GHz 44986 dBuV| |
4 ]

FUNCTION WIDTH FUNCTION WALUE

v

r ]
[ ]
]
I R

>

TRF-RF-236(04)171516

Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 144 / 151

FCC ID: YCK-DR750X-2CH



m Dt & C Report No.: DRTFCC2007-0191 FCC ID: YCK-DR750X-2CH

TM2 & Highest & Zaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

. & = i ALIGH AUTO
#Avg Type: Log-Pwr

Frequency

PNO: Fast [, Trig: Free Run
IF Gain:Low Atten: 16 dB

MKr3 2.484 340 GHz Auto Tune
Ref 112.99 dBpV 57.19 dBp

Center Freq

2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
MMMWWM 2.518500000 GHz
CF Step

2.452000000 GHz
Auto Man

Center 2.48350 GHz Span 70.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (3001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE ~
1 INEEEEE 2. 460 727 GHz 102! 93 I I N
2 INNEN 2.483 500 GHz ssf0dBUY| [ ]

3 [N [ 1] 2.484 340 GHz s7A9¢BuV] [ [ ]
4 I ] I
I B

>

Freq Offset
0Hz

v

TM2 & Highest & Zaxis & Hor Detector Mode : AV
Agilent Spectrum Analyzer - Swept SA Y
T 1 e o e

#Avg Type: Voltage

PNO: Fast —»— Ttig: Free Run Avg|Hold: 1000/1000
IF Gain:Low Atten: 16 dB

Frequency

Auto Tune

Ref 112.99 dBpV

Center Freq
2483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.452000000 GHz
Auto Man

Span 70.00 MHz
#/BW 10 kHz Sweep 5.60 ms (3001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE “~
1 INEEEEE 2. 456 620 GHz 94. 702 I I N
2 NIERES! 2.483 500 GHz asf07dBpV| ]

3 [N [1] 2.483733 GHz as766aBWY | ]
4 ] I
I R

>

Freq Offset
0Hz

v
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TM3 & Lowest & Zaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

. & = i ALIGH AUTO
#Avg Type: Log-Pwr

Frequency

PNO: Fast [, Trig: Free Run
IF Gain:Low Atten: 12 dB

Mkr3 2.388 850 GHZ AU
Ref 108.99 dBpV 57.80 dBp

Center Freq

2.390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
2.452000000 GHz
Auto Man

Center 2.39000 GHz Span 70.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (3001 pts)

MKR MODE TRC| SCL X b FUNCTION FUNCTION WIDTH FUNCTION WALUE ~
(0 N [1[fF] 2.416 857 GHz 99.48 dBuV
2 INNEN| 2.390 000 GHz 53.97 dBuY
JIEERER! 2.388 850 GHz 57.80 dBuY
N - ]

I

Freq Offset
0Hz

5 L -
< b3
MSG STATUS

TM3 & Lowest & Zaxis & Hor Detector Mode : AV

Spectrum Analyzer - Swept SA

ALIGN AUTO 07:01:54 PM May 04, 2020
#Avg Type: Voltage
Avg|Hold: 10001000

Frequency

PNO: Fast —»— Ttig: Free Run
IF Gain:Low Atten: 12 dB

Auto Tune

Ref 108.99 dBpvV

Center Freq
2,390000000 GHz

StartFreq
2.355000000 GHz

Stop Freq
2.425000000 GHz

CF Step
2.452000000 GHz
Auto Man

Span 70.00 MHz
#/BW 10 kHz Sweep 5.60 ms (3001 pts)

MKR| MODE TRC) SCL. ® s FUNCTION FUNCTION WIDTH FUNCTION WALUE
N [1[f[ = 2415060GHz[  91.936 dBuv|
P N [1[f] 2390000 CHz[ 44,867 dBuV/|
Bl N [1[f[ 2389457 GHz[ 45519 dBuV

4 I ]

5 I I R

Freq Offset
0Hz

TRF-RF-236(04)171516 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 146 / 151



O Dt&C

Report No.: DRTFCC2007-0191
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TM3 & Highest & Zaxis & Hor

Detector Mode : PK

Spectrum Analyzer - Swept S&

ALIGN AUTO

Trig: Free Run

PHO: Fast Ly
™ Atten: 12 dB

IFGain:Low

#Avyg Type: Log-Pwr

Frequency

Ref 108.99 dBpvV

Center 2.48350 GHz
#Res BW 1.0 MHz VBW 3.0 MHz

agr P
MKkr3 2.484 153 GHz
58.87 dBy

Span 70.00 MHz
Sweep 1.00 ms (3001 pts)

MKR MODE TRC| SCL X b
1 INEEEEE 2.458 837 GHz 101.10 dBuv
2 IYEEN 2.483 500 GHz 55.37 dBuV
JIEENER! 2.484 163 GHz 58.97 dBuY
4 I I
I

FUNCTION

FUNCTION WIDTH FUNCTION WALUE

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.452000000 GHz
Auto Man

Freq Offset

0Hz

QN s e R SO A G |

ALIGN AUTO 07:04:35 PM May 04, 2020

Trig: Free Run
Atten: 12 dB

PHO: Fast ~»—
IFGain:Low

#Avg Type: Voltage
Avg|Hold: 1000/1000

Ref 108.99 dBpvV

#VBW 10 kHz

Span 70.00 MHz

MKR MODE TRC| SCL X b
N [1[fF] 2.459 607 GHz 92.880 dBuY
: NIENER! 2.483 500 GHz 45.170 dBuY
3 IEERER! 2.483 570 GHz 45.158 dBuY
I
I

FUNCTION

FUNCTION WIDTH FUNCTION WALUE &

Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
2.452000000 GHz
Auto Man

Freq Offset
0Hz
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TM4 & Lowest & Zaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
T [ ‘ ALIGNAUTO
Avg Type: Log-Pwr
PHO: Fast ~—»— 1rig: Free Run Avg|Held: 13001300
IFGain:Low Atten: 10 dB

MKr3 2.388 42 GHz
Ref 106.99 dByV 58.349 dBp

nﬁnmm'[

™

Center 2.39000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (5001 pts)

MER MODE| TRC SCL. bl h
0N [1[f] 7 44 GHz 96.490 dBuV
2 INEENEA 2.390 00 GHz 51.928 dBuV
N[ 1[f] 2.388 42 GHz 58.349 dBUV
N ]

FUNCTION FUNCTION %IDTH FUNCTIOMVALUE

5
§ -
TM4 & Lowest & Zaxis & Hor Detector Mode : AV

Agilent Spectnum Analyzer - Swept SA

k-
#Avg Type: Voltage

PHO: Fast ~—»— Trig: Free Run Avg|Held: 130071300
IFGain:Low Atten: 10 dB

Ref 106.99 dBpV

Span 100.0 MHz
#VBW 10 kHz Sweep 8.00 ms (5001 pts)

s FUMCTION FUNCTION WIDTH FUNCTIONVALUE A

v
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TM4 & Highest & Zaxis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
T [ ‘ ALIGNAUTO
Avg Type: Log-Pwr
PHO: Fast ~—»— 1rig: Free Run Avg|Held: 13001300
IFGain:Low Atten: 10 dB

MKr3 2.485 60 GHz
Ref 106.99 dByV 53.131 dBp

A

Center 2.48350 GHz Span 100.0 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (5001 pts)

MER MODE| TRC SCL. bl h
0N [1[f] 356 GHz 93.360 dBuV
2 INEENEA 2.483 50 GHz 50.237 dBuV
N[ 1[f] 2.485 60 GHz 53.131 dBUV
N ]

FUNCTION FUNCTION %IDTH FUNCTIOMVALUE

#gjlent Spectrum Analyzer - Swept S4
k-
#Avg Type: Voltage

PHO: Fast ~—»— Trig: Free Run Avg|Held: 130071300
IFGain:Low Atten: 10 dB

Ref 106.99 dBpV

Span 100.0 MHz
#VBW 10 kHz Sweep 8.00 ms (5001 pts)

v FUNCTION FUNCTION WIDTH FUNCTIONVALUE 4
85.934 dBuV

z 43.784 dBuV
44.531 dBpV
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TM1 & Highest & Xaxis & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
T | ] ALIGN AUTO D3:45:27 PM May 04, 2020
#Avg Type: Voltage E
PNO: Fast == T1tig: FreeRun Avg|Held: 500/500
IFGain:High #Atten: 0 dB

Frequency

Auto Tune
Ref 66.99 dBpV

Freq Offset
0Hz

Center 4.924000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #/BW 3.0 kHz Sweep 1.40 ms (3001 pts)

MSG STATUS

TM2 & Highest & Xaxis & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
. T @ i ALIGNAUTO  [s:45:29FM
#Avg Type: Voltage TRACE Frequency
PNO: Fast —»— T1tig: Free Run Avg|Hold: 1000/1000 TVPE /
IFGain:High #Atten: 0 dB

Auto Tune

Ref 66.99 dBpV

Freq Offset
0Hz

Center 4.924000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #/BW 10 kHz Sweep 1.00 ms (3001 pts)

MSG STATUS
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TM3 & Lowest & Xaxis & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
T 1 e o e

PHO: Fast +»—

IFGain:High

Ref 66.99 dBpV

Center 4.824000 GHz
#Res BW 1.0 MHz

MSG

ALIGN AUTO 05:21:19 PM May 04, 2020

#VBW 10 kHz

#Avg Type: Voltage Frequency

Trig: Free Run Avg|Held: 1000/1000

#Atten: 0 dB

Mkr1 4.823 968 3 GHz Auto Tune

45.161 dBpV)

Center Freq
4.824000000 GHz

Freq Offset
0Hz

Span 5.000 MHz
Sweep 1.00 ms (3001 pts)

STATUS

TM4 & Lowest & Xaxis & Ver

Agilent Spectnum Analyzer - Swept SA

i i i R S0 A G e |

PHO: Fast =+

IFGain:Low

Ref 66.99 dBpvV

Center 4.844000 GHz
#Res BW 1.0 MHz

MSG

ALIGN AUTD 04:25:40 PM

#VBW 10 kHz

#Avg Type: Voltage Frequency

Trig: Free Run Avg|Held: 130071300

Atten: 6 dB

Mkr1 4.843 944 GHz Auto Tune

43.182 dBpV|

Center Freq
4844000000 GHz

StartFreq
4841500000 GHz

Stop Freq
4846500000 GHz

Freq Offset
0Hz

Span 5.000 MHz
Sweep 1.00 ms (5001 pts)

STATUS.

Detector Mode : AV

TRF-RF-236(04)171516

Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 151/ 151





