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7.3.2. Test Procedures for Conducted Spurious Emissions

1. The transmitter output was connected to the spectrum analyzer.

2. The reference level of the fundamental frequency was measured with the spectrum analyzer using
RBW = 100 kHz, VBW = 300 kHz.

3. The conducted spurious emission was tested each ranges were set as below.

Frequency range : 9 kHz ~ 30 MHz
RBW = 100 kHz, VBW = 300 kHz, SWEEP TIME = AUTO, DETECTOR = PEAK, TRACE = MAX HOLD, SWEEP POINT : 40001

Frequency range : 30 MHz ~ 10 GHz, 10 GHz ~ 25 GHz
RBW =1 MHz, VBW = 3 MHz, SWEEP TIME = AUTO, DETECTOR = PEAK, TRACE = MAX HOLD, SWEEP POINT : 40001

LIMIT LINE = 20 dB below of the reference level of above measurement procedure Step 2. (RBW = 100 kHz, VBW = 300 kHz)

If the emission level with above setting was close to the limit (ie, less than 3 dB margin) then zoom scan is
required using RBW = 100 kHz, VBW = 300 kHz, SPAN = 100 MHz and BINS = 2001 to get accurate
emission level within 100 kHz BW.

Also the path loss for conducted measurement setup was used as described on the Appendix | of this test
report.
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7.4. Test Results

7.4.1. Radiated Emissions

9 kHz ~ 25 GHz Data (Modulation : GESK)

= Lowest Channel

Frequency ANT PoEslth-iron Detector | Reading T.F D.C.F D'i:iat;r:;e Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2389.83 V Z PK 54.30 2.31 N/A N/A 56.61 74.00 17.39
2389.48 V Z AV 42.34 2.31 -24.79 N/A 19.86 54.00 34.14
4804.34 H Y PK 50.16 0.83 N/A N/A 50.99 74.00 23.01
4804.52 H Y AV 38.63 0.83 -24.79 N/A 14.67 54.00 39.33
» Middle Channel
Frequency ANT P EUtT Detector | Reading T.F D.C.F D'i:statnce Result Limit Margin
(MHz) Pol (O/f)'(i's‘;“ Mode (dBuv) | (dB/m) | (dB) (%CB‘)” (dBuvim) | (dBuv/m) | (dB)
4882.29 H Y PK 50.03 0.87 N/A N/A 50.90 74.00 23.10
4881.61 H Y AV 38.63 0.87 -24.79 N/A 14.71 54.00 39.29
= Highest Channel
EUT . Distance - .
Frequency ANT . Detector | Reading T.F D.C.F Result Limit Margin
(MHz) Pol PE’:)'(}'SO)” Mode | (dBuv) | (@B/m) | (dB) Fécé‘)” @Buv/m) | @Buvim) | (dB)
2483.93 V Z PK 53.60 2.61 N/A N/A 56.21 74.00 17.79
2483.52 V Z AV 42.80 2.61 -24.79 N/A 20.62 54.00 33.38
4959.61 H Y PK 49.52 1.07 N/A N/A 50.59 74.00 23.41
4959.93 H Y AV 38.58 1.07 -24.79 N/A 14.86 54.00 39.14
= Note.

1. The radiated emissions were investigated 9 kHz to 25 GHz. And no other spurious and harmonic emissions were found above listed
frequencies.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3m to 1m. In this case, the distance factor(-9.54dB) is applied to
the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F + D.C.F + Distance Factor/ T.F=AF+CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain, D.C.F. = Duty Cycle Correction Factor.
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9 kHz ~ 25 GHz Data (Modulation : T/4DQPSK)

= Lowest Channel

Frequency ANT PoEL'JtTo Detector | Reading T.F D.C.F D'i:statr;ce Result Limit Margin
(MHz) Pol ( As)'d's)“ Mode (dBuv) | dB/m) | (dB) ngB)r (dBuvim) | (dBuv/m) | (dB)
2387.58 V y4 PK 53.66 2.30 N/A N/A 55.96 74.00 18.04
2387.67 V y4 AV 42.25 2.30 | -24.79 N/A 19.76 54.00 34.24
4804.22 H Y PK 50.23 0.83 N/A N/A 51.06 74.00 22.94
4804.39 H Y AV 38.62 0.83 | -24.79 N/A 14.66 54.00 39.34
= Middle Channel
Frequency ANT . Detector | Reading T.F D.C.F Result Limit Margin
PoEsllJt-lron Dlliat(ir:)?e
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
4881.76 H Y PK 50.14 0.87 N/A N/A 51.01 74.00 22.99
4881.89 H Y AV 38.48 0.87 -24.79 N/A 14.56 54.00 39.44
= Highest Channel
Frequency ANT PoEslth-iron Detector | Reading T.F D.C.F D'i%t;rcl)(;e Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) [ (dBuV/m) (dB)
2483.79 V Z PK 54.28 2.61 N/A N/A 56.89 74.00 17.11
2483.79 V Y4 AV 42.54 261 | -24.79 N/A 20.36 54.00 33.64
4960.28 H Y PK 50.49 1.07 N/A N/A 51.56 74.00 22.44
4960.08 H Y AV 38.15 1.07 -24.79 N/A 14.43 54.00 39.57
= Note.

1. The radiated emissions were investigated 9 kHz to 25 GHz. And no other spurious and harmonic emissions were found above listed
frequencies.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3m to 1m. In this case, the distance factor(-9.54dB) is applied to
the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F + D.C.F + Distance Factor/ T.F=AF+ CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain, D.C.F. = Duty Cycle Correction Factor.
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9 kHz ~ 25 GHz Data (Modulation : 8DPSK)

= Lowest Channel

Frequency ANT PoEL'JtTo Detector | Reading T.F D.C.F D'i:statr;ce Result Limit Margin
(MHz) Pol ( As)'d's)“ Mode (dBuv) | dB/m) | (dB) ngB)r (dBuvim) | (dBuv/m) | (dB)
2389.77 \% Z PK 54.36 2.31 N/A N/A 56.67 74.00 17.33
2389.89 \% Z AV 42.35 2.31 -24.79 N/A 19.87 54.00 34.13
4804.13 H Y PK 50.47 0.83 N/A N/A 51.30 74.00 22.70
4804.75 H Y AV 38.57 0.83 -24.79 N/A 14.61 54.00 39.39
= Middle Channel
Frequency ANT p EUtT Detector | Reading T.F D.C.F D'I:statnce Result Limit Margin
(MHz) Pol E’AS)'(i'SO)” Mode (dBuv) | (dB/m) | (dB) (‘dCB‘)” (dBuvim) | (dBuv/m) | (dB)
4881.74 H Y PK 49.63 0.87 N/A N/A 50.50 74.00 23.50
4881.85 H Y AV 38.47 0.87 -24.79 N/A 14.55 54.00 39.45
= Highest Channel
Frequency ANT PoEslth-iron Detector | Reading T.F D.C.F D'i%t;rcl)(;e Result Limit Margin
(MHz) Pol (Axis) Mode (dBuv) | (dB/m) (dB) (dB) (dBuv/m) | (dBuV/m) (dB)
2485.30 V Z PK 53.94 2.61 N/A N/A 56.55 74.00 17.45
2483.60 \% Z AV 42.56 2.61 -24.79 N/A 20.38 54.00 33.62
4959.89 H Y PK 49.45 1.07 N/A N/A 50.52 74.00 23.48
4959.84 H Y AV 38.06 1.07 -24.79 N/A 14.34 54.00 39.66
= Note.

1. The radiated emissions were investigated 9 kHz to 25 GHz. And no other spurious and harmonic emissions were found above listed
frequencies.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3m to 1m. In this case, the distance factor(-9.54dB) is applied to
the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F + D.C.F + Distance Factor/ T.F=AF+ CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain, D.C.F. = Duty Cycle Correction Factor.
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Low Band-edge

7.4.2. Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
- [T ETS e T eehhEe ]

ALIGH AUTO
Avg Type: Log-Pwr

08:04:19 PM Jan 02, 2019

Trig: Free Run

PNO: Far )
" Atten: 30 dB

IFGain:Low

Mkr2 2.398 530 GHz

Ref 20.00 dBm -50.33 dBm

Start 2.395000 GHz Stop 2.405000 GHz

#VBW 300 kHz Sweep 1.00 ms (3001 pts)

MKR| MODE| TRC| SCL FUNCTION
[l N [1]f] 2. 402 007 GHz 7 dBm [ 0000 00|
Al N [1[F] 2,398 530 GHz 5033dBm[ | ]
. rr ;[ ]

FUNCTION %IDTH FUNCTION YALUE

Frequency

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

Stop Freq
2.405000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz

Low Band-edge Ho

Agilent Spectrum Analyzer - Swept SA

O O T [

PNO: Far () Trig: Free Run
IFGain:Low Atten: 30 dB

Ref 20.00 dBm

Start 2.395000 GHz
#Res BW 100 kHz

Stop 2.405000 GHz
Sweep 1.00 ms (3001 pts)

#VBW 300 kHz

KR MODE| TRC SCL FUNCTION

N [1[F] 2. 397 977 GHz 50 64dBm| |
B - - — @

FUNCTION %ADTH

FUNCTION WaLUE

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

Stop Freq
2.405000000 GHz

CF Step
1.000000 MHz

Freq Offset
0 Hz

Lowest Channel & Modulation : GESK

TRF-RF-237(05)180118

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

Pages: 45/ 81



m Dt & C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

Conducted Spurious Emissions Lowest Channel & Modulation : GESK

T e CORREC : ALIGN AUTO 08:06:22 P Jan 02, 2019
Avg Type: Log-Pwr

Frequency

PNO: Fast (,) Trig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune

Ref 20.00 dBm

Center Freq
15.004500 MHz

Stop Freq
30.000000 MHz

CF Step
#VBW 300 kHz - 2999100 MHz

KR MODE| TRC SCL FUNCTION FUNCTION %ADTH FUNCTION WaLUE

1 IIIIIII 281.9 kHz -49 adBm| |
- ]

Freq Offset
0 Hz

[ystatus ¢ DC Coupled

Agilent Spectrum Analyzer - Swept SA

S e CORREC 3 ALIGN AUTO
Avg Type: Log-Pwr

Frequency

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr3 7.097 73 GHZ Auto Tune
Ref 20.00 dBm 38.65 dBm

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
#VBW 3.0 MHz Sweep 18.7 ms (40001 pts 997.000000 MHz

MER MODE| TRC SCL FUNCTION FUNCT\DNWIDTH FUNET\DNVALUE uto Man
(0 N [1[F] 240211 GHz 753 dBm| |
2 INHEEEE 5.761 50 GHz -38.61 dBm ——_
[ 709773GHz|  3866dBm|[ | ]
| N [1[f] 7.097 73 GHz -38.65 dBm Freq Offset
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
S . 5 M R R

ALIGMAUTO

08:08:35 PM Jan 02, 2019

Trig: Free Run

PHO: Fast L)
" Atten: 30 dB

IFGain:Low

Ref 20.00 dBm

Start 10.000 GHz
#VBW 3.0 MHz

Stop 25.000 GHz
Sweep 40.0 ms (40001 pts;

MKR| MODE| TRC| SCL

[ 1] f| 24, 352 625 GHz 23 86 dBm

FUNCTION

FUNCTION %IDTH

FUNCTION YALUE

N | I N
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- @ - ]

Lowest Channel & Modulation : GESK

Frequency

Auto Tune

Center Freq
17.500000000 GHz
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Stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man

Freq Offset
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Reference for limit

Agilent Spectrum Analyzer - Swept SA

S . 5 M R R

Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 100 kHz

ALIGMAUTO
Avg Type: Log-Pwr

08:09:45 PM 1an 02, 2019

PNO: Far () Trig: Free Run
IFGain:Low Atten: 30 dB
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7.76 dBm
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Middle Channel & Modulation : GESK

Auto Tune

Center Freq
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Stop Freq

2.442500000 GHz
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Span 3.000 MHz
Sweep 1.00 ms (3001 pts)
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
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Avg Type: Log-Pwr
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Middle Channel & Modulation : GESK

Frequency

Auto Tune

Center Freq
15.004500 MHz

Stop Freq
30.000000 MHz

CF Step
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Conducted Spurious Emissions Middle Channel & Modulation : GFSK

T CORREC : ALIGN AUTO 05:12:18 P Jan 02, 2019
Avg Type: Log-Pwr

Frequency

PNO: Fast (,) Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr3 9.735 30 GHZ Auto Tune
Ref 20.00 dBm 3601 dBm

Center Freq

5015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
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CF Step
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ENEE 9.735 30 GHz 39.01 dBm FreqOffset
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Agilent Spectrum Analyzer - Swept SA
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Frequency
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Ref 20.00 dBm -35.28 dBm

Center Freq
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MKR| MODE| TRC| SCL FUNCTION FUNCTION %IDTH FUNET\DN WaLUE Auto Man
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High Band-edge

Agilent Spectrum Analyzer - Swept SA

B R [S00  AC L CORREC

PNO: Far () Trig: Free Run
IFGain:Low Atten: 30 dB

ALIGNMAUTO
Avg Type: Log-Pwr

08:19:32 PM Jan 02, 2019

Frequency

Mkr2 2.485 933 GHz

Ref 20.00 dBm -50.78 dBm

-11.11 g

Start 2.478500 GHz
#Res BW 100 kHz #VBW 300 kHz

Stop 2.488500 GHz
Sweep 1.00 ms (3001 pts)
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P N {1 f | 2.486 933 GHz S078dBm| | 000 0000000000
- rrr ]

FUNCTION %ADTH

FUNCTION WaLUE

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.488500000 GHz

CF Step
1.000000 MHz

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA
- T ET e T eeREe ]

PNO: Far () Trig: Free Run
IFGain:Low Atten: 30 dB

Ref 20.00 dBm

Start 2.478500 GHz
#Res BW 100 kHz

Stop 2.488500 GHz

#VBW 300 kHz Sweep 1.00 ms (3001 pts)

MKR| MODE| TRC| SCL FUNCTION

= A
0N [1[Ff] 2.485 393 GHz 5031dBm| |
A rr-—— - r— ]

FUNCTION %IDTH FUNCTION YALUE

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.488500000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

Highest Channel & Modulation : GFSK
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Conducted Spurious Emissions Highest Channel & Modulation : GFSK

T e CORREC : ALIGN AUTO 08:26:47 PM Jan 02, 2019
Avg Type: Log-Pwr

Frequency

PNO: Fast (,) Trig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune
Ref 20.00 dBm
Center Freq

15.004500 MHz
~11.11 |

Stop Freq
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CF Step
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Freq Offset
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Agilent Spectrum Analyzer - Swept SA

S e CORREC 3 ALIGN AUTO
Avg Type: Log-Pwr

Frequency

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

MKkr3 7.623 15 GHZ Auto Tune
Ref 20.00 dBm 239,02

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
#VBW 3.0 MHz Sweep 18.7 ms (40001 pts 997.000000 MHz
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Conducted Spurious Emissions Highest Channel & Modulation : GFSK

. T G T e CORREC i ALIGN AUTO 08:29:22 PM Jan 02, 2019
Avg Type: Log-Pwr Frequency

PNO: Fast (,) Trig: Free Run
IFGain:Low Atten: 30 dB
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Ref 20.00 dBm 35.47 dBm

Center Freq
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Low Band-edge Lowest Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA

T T CORREC 3 ALIGN AUTO 11:22:25 AM Jan 03, 2019
Avg Type: Log-Pwr

Frequency
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Low Band-edge Hopping mode & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
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Lowest Channel & Modulation : m/4DQPSK
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Mkr1 292.4 kHz|
-48.30 dBm
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v
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Agilent Spectrum Analyzer - Swept SA
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
B R [S0G AC T CORREC

PNO: Fast (,) Trig: Free Run
IFGain:Low Atten: 30 dB

ALIGNAUTO
Avg Type: Log-Pwr

11:27,25 AMJan 03, 2019

Mkrd 16.718 125 GHz,

Ref 20.00 dBm -36.10 dBm

Stop 25.000 GHz
Sweep 40.0 ms (40001 pts;

#VBW 3.0 MHz

MKR| MODE| TRC| SCL = i FUNCTION

N [1[Ff] 24.872 500 GHz 2822dBm| 000 |

FUNCTION %IDTH

FUNCTION YALUE

I]b STATUS.

Frequency

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
1.5600000000 GHz
Auto Man

Freq Offset
0Hz

Lowest Channel & Modulation : m/4DQPSK
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Repo

rt No.: DRTFCC1901-0010

FCC ID: ZNFX420EM

Reference for limit

Agilent Spectrum Analyzer - Swept SA
QL 0 )~ S o R |

PNO: Far )

IFGain:Low

Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 100 kHz

#VBW 300 kHz

1112813 AM
TRACE

THPE

DET

Mkr1 2.441 161 GHz
6.99 dBm

ALIGH AUTO
Avg Type: Log-Pwr

Trig: Free Run
Atten: 30 dB

Span 3.000 MHz
Sweep 1.00 ms (3001 pts)

MSG E STATUS.

Middle Channel & Modulation : m/4DQPSK

Frequency

Center Freq
2.441000000 GHz
StartFreq
2.439500000 GHz

Stop Freq
2.442500000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0Hz

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
- OO TETRy Nee T EeREe ]

PNO: Fast )
IFGain:Low

ALIGH AUTO
Avg Type: Log-Pwr

1129:25 AM
TRACE
TVPE

)" Trig: Free Run
Atten: 30 dB

Middle Channel & Modulation : m/4DQPSK

Frequency

Ref 20.00 dBm

#VBW 300 kHz

Mkr1 293.2 kHz|

Stop 30.00 MHz
Sweep 5.33 ms (40001 pts;

=

=
| f| 293.2 kHz A843dBm| |
- —

FUNCTION FUNCTION %ADTH FUNCTION WaLUE

Auto Tune

Center Freq
15.004500 MHz

Stop Freq
30.000000 MHz

CF Step
2999100 MHz

Auto Man

Freq Offset
0Hz

[fystats ¢ DC Coupled
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m Dt & C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

Conducted Spurious Emissions Middle Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA

) S0¢  AC | CORREC g ALIGNAUTO  |11:31:30 AM Jan 03, 2019
Avg Type: Log-Pwr £ Frequency

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr4 8.159 54 GHz (I
Ref 20.00 dBm -39.70 dBm

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
#VBW 3.0 MHz 997.000000 MHz

kR MODE| TRC SCL = hs FUNCTION FUNCTION WADTH FUNCTION VALUE Auto Man

1 INEEEEE 2.441 24 GHz 725dBm| = |
316482 GHz ;
[ 6.34151GHz]

8.159 54 GHz : Freq Offset
0Hz

Agilent Spectrum Analyzer - Swept SA

- B S0Q  AC | CORREC £ ALIGN AUTO 11:32:47 AM1an 03, 2019
Avg Type: Log-Pwr Frequency

PNO: Fast () 179:FreeRun
IFGain:Low Atten: 30 dB

Mkr4 16.784 125 GHz BUICHUNE
Ref 20.00 dBm -35.51 dBm

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

Stop 25.000 GHz CF Step

#VBW 3.0 MHz Sweep 40.0 ms (40001 pts
p ( p 1.500000000 GHz
MKR MODE| TRC SCL ® he FUNCTION FUNCTION wIDTH FUNCTION VaLUE Auto Man
ff N i f|  24908875GHz|  -2883dBm| | | - =)
Eg 21,505 000 GHz 3267dBm| [ ]

19.014 250 GHz

] (P el
0 Hz
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m Dt & C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

High Band-edge Highest Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA

T R T IR CORREC g ALIGNAUTO 11:34:42 Al Jan 03, 2019
Avg Type: Log-Pwr RACH

Frequency

PNO: Far () Trig: Free Run
IFGain:Low Atten: 30 dB

MKr2 2.483 887 GHz Auto Tune
Ref 20.00 dBm 50.24 dBm

Center Freq
2.483500000 GHz

1451 dBim)

StartFreq
2.478500000 GHz

Stop Freq
2.488500000 GHz

Start 2.478500 GHz Stop 2.488500 GHz|

iRes BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (3001 pts) il

kR MODE| TRC SCL = hs FUNCTION FUNCTION WADTH FUNCTION VALUE Auto Man

i N[1]F] 2.480 157 GHz 89dBm [ 0000 0000000000 |
A N [1]F] 2.483 887 GHz 5024dBm| | 00000 000000000
- rrr - ]

Freq Offset
0Hz

High Band-edge ing mode & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA
- T ET e T eeREe ]

PNO: Far (. 1rig:FreeRun
IFGain:Low Atten: 30 dB

Mkr1 2.485 703 GHZ, Auto Tune
Ref 20.00 dBm 51.11 dBm

Center Freq
2.483500000 GHz

~11.91 i)
StartFreq

2.478500000 GHz

Stop Freq
2.488500000 GHz

Start 2.478500 GHz Stop 2.488500 GHz|

iRes BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (3001 pts) L i

KR MODE| TRC SCL = hs FUNCTION FUNCTION %ADTH FUNCTION VALUE Auto Man

N [1[F] 2.485 703 GHz 5111dBm|[ |
- - - ]

Freq Offset
0Hz
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m Dt & C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

Conducted Spurious Emissions Highest Channel & Modulation : m/4DQPSK

Agilent Spectrum Analyzer - Swept SA

e re i iso o DE CORREC g ALIGNAUTO 11:35:59 Al Jan 03, 2019
Avg Type: Log-Pwr RACH

Frequency

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune

Ref 20.00 dBm

Center Freq
15.004500 MHz

1451 dBim)

Stop Freq
30.000000 MHz

CF Step
#VBW 300 kHz Sweep 5.33 ms (40001 pts; 2999100 MHz

kR MODE| TRC SCL hs FUNCTION FUNCTION WADTH FUNCTION VALUE uto Man

0N [1[F] 2819kHz[  4945dBm| | 00 [ @000 |
[ | _____
- 1 0Hz
]

- 1

DC Coupled

|

Agilent Spectrum Analyzer - Swept SA
B R [S08 AC L CORREC

. Trig: Free Run
IFGain:Low Atten: 30 dB

Frequency

Auto Tune
Ref 20.00 dBm
Center Freq

5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

Stop 10.000 GHz CF Step

#VBW 3.0 MHz Sweep 18.7 ms (40001 pts; CERETERe e

MER| MODE| TRC SCL. FUNCTION FUNCTION ‘wIDTH FUNCTION VALUE Auto Man

IIIIII]——_

2 { M [1[f] 749065GHz[  3910dBm| [ [ ]

1] ___
N R R R

Freq Offset
0Hz

TRF-RF-237(05)180118 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 59/ 81



O Dt&C

Report No.: DRTFCC1901-0010

FCC ID: ZNFX420EM

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

L . 5~ i B CORE =

ALIGNAUTO

11:38:47 AMJan 03,2019

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr

Ref 20.00 dBm

#VBW 3.0 MIHz

Mkr4 16.722 625 GHz,
5 dB

Sweep 40.0 ms (40001 pts;

Frequency

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man

Freq Offset
0Hz

Highest Channel & Modulation : m/4DQPSK
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m Dt & C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

Low Band-edge Lowest Channel & Modulation : 8DPSK

T R T IR CORREC g ALIGNAUTO 12:49:14 PM Jan 03, 2019
Avg Type: Log-Pwr RACH

Frequency

PNO: Far () Trig: Free Run
IFGain:Low Atten: 30 dB

MKr2 2.397 783 GHz Auto Tune
Ref 20.00 dBm 50.8 Brr

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

Stop Freq
2.405000000 GHz

Start 2.395000 GHz Stop 2.405000 GHz|

iRes BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (3001 pts) il

kR MODE| TRC SCL = FUNCTION FUNCTION WADTH FUNCTION WalLUE

1 mnn_mmﬂam———
P N {1 F | 2,397 783 GHz 5081dBm| | 0000 000000000
- rrr - ]

Freq Offset
0Hz

Low Band-edge

Agilent Spectrum Analyzer - Swept SA
- T ET e T eeREe ]

PNO: Far (. 1rig:FreeRun
IFGain:Low Atten: 30 dB

Mkr1 2.399 280 GHZ SUICHUNE
Ref 20.00 dBm -50.46 dBm

Center Freq

2.400000000 GHz

StartFreq
2.395000000 GHz

Stop Freq
2.405000000 GHz

Start 2.395000 GHz Stop 2.405000 GHz|

iRes BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (3001 pts) L i

KR MODE| TRC SCL FUNCTION FUNCTION %ADTH FUNCTION VALUE uto Man

N [1[F] 2. 399 280 GHz 50 46dBm| |
- - - ]

Freq Offset
0Hz
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m Dt & C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

Conducted Spurious Emissions Lowest Channel & Modulation : 8DPSK

e re i iso o DE CORREC g ALIGNAUTO 12:51:20 PM Jan 03, 2019
Avg Type: Log-Pwr RACH

Frequency

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune
Ref 20.00 dBm

Center Freq
15.004500 MHz

Stop Freq
30.000000 MHz

CF Step
#VBW 300 kHz Sweep 5.33 ms (40001 pts; 2999100 MHz

FUNCTION FUNCTION WADTH FUNCTION VALUE Auto Man

kR MODE| TRC SCL =

:

TN EREE 219kz|  drdgdsm | R

i 0 E R
Y Y E—
R R, | oo
- 0Hz
Y Y E—
-

DC Coupled

|

Agilent Spectrum Analyzer - Swept SA

R e e S (CORREC g ALIGNAUTO 12:53:07 PM Jan 03, 2019
Avg Type: Log-Pwr

Frequency

PNO: Fast () 179:FreeRun
IFGain:Low Atten: 30 dB

Mkr2 5.717 89 GHZ Auto Tune
-38.32 dBm

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

Stop 10.000 GHz CF Step

#VBW 3.0 MHz Sweep 18.7 ms (40001 pts; 097.000000 MHz

kR MODE| TRC SCL = hs FUNCTION FUNCTION WADTH FUNCTION WalLUE m Man
il N [1[f] = 240236GHz| = 673dBm| [ [ |

Pl N [1[fF]  571789GHz[  3832dBm| | [ ]

- rrr "~ ]

Freq Offset
0Hz
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m Dt & C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

Conducted Spurious Emissions Lowest Channel & Modulation : 8DPSK

T R T IR CORREC g ALIGNAUTO 12:54:33 PM Jan 03, 2019
Avg Type: Log-Pwr TRA

Frequency

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr4 16.705 750 GHz SULCHUDE
Ref 20.00 dBm Ss'el dbr

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
#VBW 3.0 MHz Sweep 40.0 ms (40001 pts; 1500000000 GHz

MKR MODE| TRC SCL ® FUNCTION FUNCTION %ADTH FUNCTION WalLUE Auto Man
1 INEEEEE 24.888 625 GHz -29.47 dBm
24,118 750 GHz 20,61 dBm

31.65 dBm

35.61 dBm

Freq Offset
0Hz

TRF-RF-237(05)180118 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 63/ 81



O Dt&C

Repo

rt No.: DRTFCC1901-0010

Reference for limit

Agilent Spectrum Analyzer - Swept SA
QL 0 )~ S o R |

PNO: Far )

IFGain:Low

ALIGH AUTO
Avg Type: Log-Pwr

12:55:46 PM Jan 03, 2019

Frequency

Trig: Free Run
Atten: 30 dB

FCC ID: ZNFX420EM

Middle Channel & Modulation : 8DPSK

Mkr1 2.441 159 GHz Auto Tune

Ref 20.00 dBm 7.13 dBm

Center Freq
2.441000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2.442500000 GHz

Freq Offset
0Hz

Center 2.441000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (3001 pts)

MSG E STATUS.

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
- OO TETRy Nee T EeREe ]

Middle Channel & Modulation : 8DPSK

ALIGH AUTO
Avg Type: Log-Pwr

12:57:48 PM 1an 03, 2019

Frequency

)" Trig: Free Run

PHNO: Fast |
‘ow * Atten: 30 dB

IFGain:Low

Mkr1 281.9 kHZ (I

Ref 20.00 dBm

Center Freq
15.004500 MHz

Stop Freq
30.000000 MHz

Stop 30.00 MHz
Sweep 5.33 ms (40001 pts;

FUNCTION %ADTH

CF Step
2.999100 MHz
Man

#VBW 300 kHz

= FUNCTION

=
| f| 2819 kHz 4883dBm| |
- —

FUNCTION VALUE Auto

Freq Offset
0Hz

[fystats ¢ DC Coupled
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Report No.: DRTFCC1901-0010

FCC ID: ZNFX420EM

Conducted Spurious Emissions

[ issi Middle Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA
QL 0 )~ S o R |

ALIGH AUTO
Avg Type: Log-Pwr

01:00:17 PM Jan 02, 2019

Trig: Free Run

PNO: Fast ()
‘ove T Atten: 30 dB

IFGain:Low

Frequency

MKr3 5.596 00 [e];F:
Ref 20.00 dBm -38.54 dBm

#VBW 3.0 MIHz

kR MODE| TRC SCL FUNCTION
1 INEEEE 2 44100 GHz 7 7dBm [ 0 0000000 |
[ 318326 GHe] 3737dBm| | 00000 00000000
[ f] 5,596 00 GHz 884dBm[ T ]
I R B

FUNCTION WADTH FUNCTION WalLUE

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
uto Man

Freq Offset
0Hz

Agilent Spectrum Analyzer - Swept SA

L . 5[ 5 B CCRE =

ALIGHAUTO
Avg Type: Log-Pwr

01:02:15 PM Jan 02, 2019

PNO: Fast () 179:FreeRun
IFGain:Low Atten: 30 dB

Frequency

MKkr3 16.501 375 GHz|

Ref 20.00 dBm -35.43 dBm

Stalt 10.000 GHz

Stop 25.000 GHz
Sweep 40.0 ms (40001 pts;

#VBW 3.0 MIHz

kR MODE| TRC SCL FUNCTION

1 INEEEEE 24 331 875 GHz .za 83dBm| [ | |

2 INNEREE 21.456 625 GHz 3182dBm| [

[11f | 16.501 375 GHz 3%43dBm| [ 00000 00000000}
- ]

FUNCTION WADTH

FUNCTION WalLUE

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man

Freq Offset
0Hz
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m Dt & C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

High Band-edge Highest Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA

T R T IR CORREC g ALIGNAUTO 01:02:36 PM Jan 03, 2019
Avg Type: Log-Pwr RACH

Frequency

PNO: Far () Trig: Free Run
IFGain:Low Atten: 30 dB

MKr2 2.484 280 GHz Auto Tune
Ref 20.00 dBm 50.45 dBm

Center Freq
2.483500000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.488500000 GHz

Start 2.478500 GHz Stop 2.488500 GHz|

iRes BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (3001 pts) il

kR MODE| TRC SCL = hs FUNCTION FUNCTION WADTH FUNCTION WalLUE

i N[1]F] 2.480 163 GHz 81%6dBm [ 0000 [ 0000000000 |
A N [1]F] 2.484 280 GHz 5046dBm| | 00000 0000000
- rrr ]

Freq Offset
0Hz

High Band-edge

Agilent Spectrum Analyzer - Swept SA
- T ET e T eeREe ]

PNO: Far (. 1rig:FreeRun
IFGain:Low Atten: 30 dB

Mkr1 2.485 943 GHZ Auto Tune
Ref 20.00 dBm 51.44 dBm

Center Freq

2.483500000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.488500000 GHz

Start 2.478500 GHz Stop 2.488500 GHz|

iRes BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (3001 pts) L i

KR MODE| TRC SCL = hs FUNCTION FUNCTION %ADTH FUNCTION VALUE Auto Man

N [1[F] 2.485 943 GHz 5144dBm|[ |
- - ]

Freq Offset
0Hz
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m Dt & C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

Conducted Spurious Emissions Highest Channel & Modulation : 8DPSK

Agilent Spectrum Analyzer - Swept SA

e re i iso o DE CORREC g ALIGNAUTO 01:05:08 PM Jan 03, 2019
Avg Type: Log-Pwr RACH

Frequency

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune
Ref 20.00 dBm

Center Freq
15.004500 MHz

Stop Freq
30.000000 MHz

CF Step
#VBW 300 kHz Sweep 5.33 ms (40001 pts; 2999100 MHz

kR MODE| TRC SCL = hs FUNCTION FUNCTION WADTH FUNCTION VALUE Auto Man

A N [1[f[  2992kHzl  4923dBm| [ [ 0000000 |
- rrr -~ ¢~ /¢ /¢ ]
- r ¢ ]
] BIEHDITEEE

I A 0Hz

- r ¢ ]

I A

DC Coupled

|

Agilent Spectrum Analyzer - Swept SA

R e e S (CORREC g ALIGNAUTO 01:07:12 PM Jan 03, 2019
Avg Type: Log-Pwr

Frequency

PNO: Fast () 179:FreeRun
IFGain:Low Atten: 30 dB

MKkr2 6.687 72 GHZ Auto Tune
Ref 20.00 dBm 38.87 dBm

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

Stop 10.000 GHz CF Step

#VBW 3.0 MHz Sweep 18.7 ms (40001 pts; 097.000000 MHz

kR MODE| TRC SCL = hs FUNCTION FUNCTION WADTH FUNCTION VALUE Auto Man
il N [1[f] = 248013GHz[ = 824dBm| [ [ |

Pl N [1[fF]  668772GHz[  3887dBm| | [ ]

- rrr ]

Freq Offset
0Hz
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Report No.: DRTFCC1901-0010

FCC ID: ZNFX420EM

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
QL 0 )~ S o R |

ALIGNAUTO

01:09:45 PM Jan 02, 2019

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr

Ref 20.00 dBm

#VBW 3.0 MIHz

Mkr4 17.086 375 GHz,
6 dB

-35.9

Sweep 40.0 ms (40001 pts;

kR MODE| TRC SCL = hs

-35.96 dBm

FUNCTION

1 INEEEE 24.751 000 GHz 2864dBm| [ 0000 [ 000000000 |
3247dBm| | 0000 000000 ]
3b39dBm T ]

FUNCTION WADTH

FUNCTION WalLUE

Frequency

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man

Freq Offset
0Hz

Highest Channel & Modulation : 8DPSK
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m Dt &C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

8. Transmitter AC Power Line Conducted Emission

8.1 Test Setup

See test photographs for the actual connections between EUT and support equipment.

8.2 Limit

According to §15.207(a) for an intentional radiator that 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.

Conducted Limit (dBuV)
Frequency Range (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

8.3 Test Procedures

Conducted emissions from the EUT were measured according to the ANSI C63.10.

1. The test procedure is performedina 6.5 m x 3.5 m x 3.5 m (L x W x H) shielded room. The EUT along with
its peripherals were placed on a 1.0 m (W) x 1.5 m (L) and 0.8 m in height wooden table and the EUT was
adjusted to maintain a 0.4 meter space from a vertical reference plane.

2. The EUT was connected to power mains through a line impedance stabilization network (LISN) which
provides 50 ohm coupling impedance for measuring instrument and the chassis ground was bounded to
the horizontal ground plane of shielded room.

3. All peripherals were connected to the second LISN and the chassis ground also bounded to the horizontal
ground plane of shielded room.

4. The excess power cable between the EUT and the LISN was bundled. The power cables of peripherals

were unbundled. All connecting cables of EUT and peripherals were moved to find the maximum emission.

TRF-RF-237(05)180118 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 69/ 81



O Dt&C

Report No.: DRTFCC1901-0010

FCC ID: ZNFX420EM

8.4 Test Results

AC Line Conducted Emissions (Graph) = Modulation : GESK

DTNC

Order No.
Model No.
Serial No.
Test Condition

Memo

Results of Conducted Emission

Referrence No.

LM-X420EM Power Supply
Temp/Humi.
BT Operator

LIMIT : FCC P15.207 QP
FCC P15.207 AV

Date 2018-12-28

120V, 60 Hz
23'C/45%
InHee Bae

90 [dBuV] PHASE: N [QP/CAV]
80
70
hemes |
60
50 L
10 WQ Mﬁ“‘“{ T
TR
. | iﬂﬂmmw, ‘ |
[ | T "MW%‘WIP“ R T i
1™ LR s y ? Ly '
Ll T
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0
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FCC ID: ZNFX420EM

AC Line Conducted Emissions (List)

Results of Conducted Emission

DTNC Date 2018-12-28

Order No. Referrence No.

Model No. LM-X420EM Power Supply 120 V, 60 Hz

Serial No. Temp/Humi. 23'C/45%

Test Condition BT Operator InHee Bae

Memo

LIMIT : FCC P15.207 QP

FCC P15.207 AV
NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
QP CAV QP CAV (04 CAV QP CAV
[MHZ ] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]

1. 015232 35.49¢15.14 10.28 45.7725.42 65.87 55.87 20.1030.45 N
2 0.16431 34.6915.81 10.21 44.9026.02 65.24 55.24 20.3429.22 N
3 0.17610 32.4013.10 10.14 42.5423.24 64.67 54.67 22.1331.43 N
4 0.38298 23.8315.19 10.02 33.8525.21 58.21 48.21 24.3623.00 N
5 1.29860 11.74 5.17 10.06 21.8015.23 56.00 46.00 34.2030.77 N
6 1.60680 12.36 5.17 10.09 22.4515.26 56.00 46.00 33.5530.74 N
7 7.14200 10.68 4.89 10.29 20.9715.18 60.00 50.00 39.0334.82 N
8 15.09000: 9.25% 4.15 10.52 19.7714.67 60.00 50.00 40.2335.33 N
9 0.15032 32.9714.37 10.26 43.2324.63 65.98 55.98 22.7531.35 L1
10 0.15766 32.9214.10 10.22 43.1424.32 65.59 55.59 22.4531.27 L1
11 039150 30.23:18.51 9.99 40.2228.50 58.03 48.03 17.8119.53 L1
12 1.10080 19.84 9.82 10.03 29.8719.85 56.00 46.00 26.1326.15 L1
13 2.10200 16.53 6.59 10.07 26.6016.66 56.00 46.00 29.4029.34 L1
14 3.27400 16.03 6.39 10.12 26.1516.51 56.00 46.00 29.8529.49 L1
15 7.43620 16.22 8.04 10.25 26.4718.29 60.00 50.00 33.5331.71 L1
16 15.72440 14.80 7.27 10.48 25.2817.75 60.00 50.00 34.7232.25 L1

TRF-RF-237(05)180118

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

Pages: 71/81



m Dt &C Report No.: DRTFCC1901-0010 FCC ID: ZNFX420EM

9. Antenna Requirement

Describe how the EUT complies with the requirement that either its antenna is permanently attached, or that

it employs a unique antenna connector, for every antenna proposed for use with the EUT.

Conclusion: Comply

The antenna is attached on the device by means of unique coupling method (Spring Tension).
Therefore this E.U.T Complies with the requirement of §15.203

- Minimum Standard :

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.
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APPENDIX |

Test set up diagrams

» Radiated Measurement

Below 1GHz Above 1GHz

3 Meter

" »l

1 0r 3 Meter

Receiving Antenna

Receiving Antenna

(Boresi: ght Antenna Master)

1~4 Meter
1~4 Meter

I~

Turn Table Absorber Ground Screen

Turn Table Ground Screen

= Conducted Measurement

Spectrum Analyzer Bluetooth Tester

TX]

Pewer Splitter

Cable A Cable B

EUT

Path loss information

Frequency (GHz) Pat(rélé;)ss Frequency (GH2) Pat(r:j IE_,;)SS
0.03 7.02 15 8.15
1 7.11 20 8.20
2.402 & 2.441 & 2.480 7.15 o5 8.24
5 7.88 - -
10 8.06 - -

Note 1 : The path loss from EUT to Spectrum analyzer were measured and used for test.

Path loss ( S/A’s Correction factor) = Cable A + Power splitter
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APPENDIX I
Unwanted Emissions (Radiated) Test Plot

GFSK & Lowest & Z & Ver

Agilent Spectrum Analyzer - Swept S&
QO i s s i S o e o s
Avg Type: Log-Pwr

PNO: Fast —»— Trig:Free Run Avg|Hold: 500/500
IFGain:Low Atten: 20 dB

ALIGN AUTO

Mkr3 2.389 83 GHz

Ref 111.99 dBuV 54.304 dBp

T e T

2405000000 GHz

Center 2.39000 GHz Span 30.00 MHz CFStep
l#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (3001 pts) 2480000000 GHz

MKR MODE| TRC| SCL b FUNCTION FUNCTION %ADTH FUNCTION YALUE Auto Man

v
1 INEEEEE 240210GHz| 103948eBuv] [ [ 0000000 |
r rr ]

2 INNEEEE 2.390 00 GHz 50.764 dBuV
N [1]f] 2.38983 GHz sa3oadBuv| |
- ]

GFSK & Lowest & Z & Ver

Agilent Spectrum Analyzer - Swept SA

. 3 ALIGNAUTO  [0142:08 AM Jan 02, 2018
#Avg Type: Voltage Frequency
Trig: Free Run Avg|Hold: 200/200

PNO: Fast ~—»—
IFGain:Low Atten: 20 dB

Ref 111.99 dBpV

Center 2.39000 GHz Span 30.00 MHZ
#Res BW 1.0 MHz #VBW 390 Hz Sweep 60.0 ms (3001 pts)

MKR| MODE TRC) SCL. ks FUNCTION FUMCTION WADTH FUNCTION WalUE

Y
1 INEEEEE 240201 6GHz| 103823dBuv| [ 00000 @000 |
HEEN 2.390 00 GHz d2248dBV| |
2.389 48 GHz 42340dBpv] [ ]
- - - ]

Detector Mode : PK

Detector Mode : AV
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GFSK & Highest & Z & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
T e e i ALIGNAUTO  |12:23:42 AM Jan 02, 2019

Avg Type: Log-Pwr TracE INEEE] Frequency
PNO: Fast —»— Trig:Free Run Avg|Hold: 500/500
IFGain:Low Atten: 20 dB

0T[4 M
Mkr3 2.483 933 GHz
Ref 111.99 dBuV 53.599 dBp

Start 2.47800 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (3001 pts)

MER MODE| TRC SCL. b A FUNCTION FUNCTION WIDTH FUNCTION YALUE
1 INEEEEA 2479995 GHz| 104206¢Buv) [ | |
2 INNEEEE 2.483 500 GHz 50949dBuv| [ ]
| N [1[f| 2.483933 GHz s3s99dBuv| |
] - o ]

GFSK & Highest & Z & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
e : ALIGHAUTO | 12:24:46 AM Jan 02, 2019
#Avg Type: Voltage
PNO: Fast —#— 1T19:Free Run Avg|Hold: 2001200

IFGain:Low Atten: 20 dB

Frequency

Ref 111.99 dBpV

Stop 2.50000 GHz
#VBW 390 Hz Sweep 44.0 ms (3001 pts)

2.480000000 GHz

MKR MODE| TRC| SCL

®
1 INEEEEE 2.480 039 GHz
2 VRN

FUNCTION %IDTH

FUNCTION FUNCTION Y&LUE

2483515 GHz
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m/4DQPSK & Lowest & Z & Ver Detector Mode : PK

T T R : ALGNAUTO  |01:44:09 AWM Jan 02, 2019

Avg Type: Log-Pwr Frequency
PNO: Fast —»— 17ig: Free Run Avg|Hold: 500/500
IFGain:Low Atten: 20 dB

Mkr3 2.387 58 GHz
Ref 111.99 dBuvV 53.663 dBp

f“""\\
mmnmmmwwwmmmwwﬁ/ o

Center 2.39000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (3001 pts)
MKR MODE| TRC| SCL ® FUNCTION FUNCTION %IDTH FUNCTION YALUE

Y
1 INEEEEE 240214GHz| 103243dBwv| [ 00 00000000000 |
[N 1 [f] 239000GHz| s2243dBuv] [ | |
2387 58 GHz 63663dBuv| [ 000 0000000000
I

m/4DQPSK & Lowest & Z & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA

QO il e R i 50 B | i ALIGNAUTO  [11:45:18 AM Jan 02, 2019

#Avg Type: Voltage Frequency
PNO: Fast —»— T1rig:Free Run Avg|Hold: 200/200 AR
IFGain:Low Atten: 20 dB

Ref 111.99 dBpV

Span 30.00 MHZ
#VBW 390 Hz Sweep 60.0 ms (3001 pts)

= FUNCTION FUNCTION WADTH FUMCTION WALUE

2.40203 GHz
2.39000 GHz
2.387 67 GHz
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mw/4ADQPSK & Highest & Z & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

T e e : ALGNAUTO  [12:21:48 AM Jan 02, 2019
Avg Type: Log-Pwr Frequency
PNO: Fast —»— 17ig: Free Run Avg|Hold: 500/500 TP

IFGain:Low Atten: 20 dB

DET)
Mkr3 2.483 786 GHz
54.278 dBpu

™,
R e e T

Start 2.47800 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (3001 pts)

FUNCTION YALUE

FUNCTION %IDTH

MKR| MODE TRC) SCL % Y FUNCTION

1 INEEEEE 2480112 GHz| 103487dBuv| | [ 000000 |

[ N [1]fF] 2.483 500 GHz 81301dBuv] [ ]

1] 2.483 786 GHz 64278dBuy| [ 000 00000000000
I

m/4DQPSK & Highest & Z & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA

T | 3 ALIGN AUTO 12:20:58 AM Jan 02, 2019
#Avg Type: Voltage Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 200/200

IFGain:Low Atten: 20 dB

Ref 111.99 dBpV
1

Stop 2.50000 GHz
#VBW 390 Hz Sweep 44.0 ms (3001 pts)

FUNCTION WaLUE

E s FUMCTION %ADTH

FUNCTION

MKR| MODE TRC) SCL.

1 INEEEEE 2.480 009 GHz 99612dBuv| [ 000 00|
TEEREA 2.483 500 GHz 42827dBUV| |
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8DPSK & Lowest & Z & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept Si.

e | SENSE!INT| ALIGN ALTD 01:46:08 &M Jan 02, 2019
Avg Type: Log-Pwr El Frequency
PNO: Fast —»— T1rig:Free Run Avg|Held: 500/500

IFGain:Low Atten: 20 dB

Mkr3 2.389 77 GHz|
Ref 111.99 dBpV 54.360 dBy

T

il D

|

\

{
MﬂWWWWWWMWVWWM/

Center 2.39000 GHz
#Res BW 1.0 MHz #V/BW 3.0 MHz

MKR| MODE TRC S

238977 GHz

8DPSK & Lowest & Z & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept S4,
T e i ALGNAUTO  |01:47:13 AMJan 02, 2019

#Avg Type: Voltage racE EERD Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 200/200
IFGain:Low Atten: 20 dB

Ref 111.99 dBuvV

2.405000000 GHz

Center 2.39000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 390 Hz Sweep 60.0 ms (3001 pts)

MKR| MODE TRC) SCL % h
(0 N [1[f] 2.402 03 GHz 99.319 dBuV |
2 INEEN 2.390 00 GHz 42203dBpv| [ 7 ]
2.3689 89 GHz az348dBuv| [ 00 0000000000000
r @ = ]

CF Step
2.480000000 GHz
FUNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man
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8DPSK & Highest & Z & Ver Detector Mode : PK
Agilent Spectrum Analyzer - Swept S&
_— 5 s Tvpe:Atlf:iUwa 12:17:35 AM ]aEIZJ 2019 Frequency

PNO: Fast —»— 1rig:Free Run Avg|Hold: 500/500
IFGain:Low Atten: 20 dB

eT [l N H
Mkr3 2.485 304 GHZ
Ref 111.99 dBuvV 53.939 dBp

m ”i\r\

b wmmwwmmmmwmwmmwm

Start 2.47800 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (3001 pts)

MKR| MODE TRC) SCL % A
1 INEEEEE 2479899 GHz| 103520 dBuV
2 INIENER! 2.483 500 GHz 50.653 dBuV
2.485 304 GHz 53.939 dBuV
]

FUNCTION FUNCTION WIDTH FUNCTION VALUE

8DPSK & Highest & Z & Ver Detector Mode : AV

Agilent Spectrum Analyzer - Swept SA
O T B - T 1 0 | i ALIGNAUTO  [12:19:27 AMJan D2, 2019

#Avg Type: Voltage 4
PNO: Fast —»— Trig:Free Run Avg|Held: 200/200
IFGain:Low Atten: 20 dB

Frequency

Ref 111.99 dBpv

Stop 2.50000 GHz
#VBW 390 Hz Sweep 44.0 ms (3001 pts)

FUNCTION WIDTH FUNCTION WALUE

MKR MODE TRC| SCL x e
1 INEEEEE 2.480 039 GHz 99.598 dBuV
| N [1]f] 2.483 600 GHz 42543 dBuUV
2.483 595 GHz 42 563 dBuV

FUMCTION
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GFSK & Lowest & Y & Hor

Agilent Spectrum Analyzer - Swept SA

Q5 . 5 T o |

Ref 71.99 dBpv

Center 4.804000 GHz
#Res BW 1.0 MHz

MSG

Detector Mode : PK

ALIGN AUTO 02:23:43 AM Jan 02, 2019

PNO: Fast —#— 1'ig:Free Run
IFGain:High #AAtten: 0 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr Frequency

Avg|Hold: 500500 :

Mkr1 4.804 341 7 GHz m
50.162 dBpV|

CenterFreq

4804000000 GHz

StartFreq

4801500000 GHz

Stop Freq
4806500000 GHz

CF Step
2.402000000 GHz
Auto Man

Freq Offset
0 Hz

Span 5.000 MHz
Sweep 1.00 ms (3001 pts)

STATUS

m/4DQPSK & Highest & Y & Hor

Agilent Spectrum Analyzer, - Swept SA

B i - 0 ot |

PNO: Fast —»— 1Mig:Free Run

Ref 71.99 dBpV

Center 4.960000 GHz
#Res BW 1.0 MHz

MSG

Detector Mode : PK

ALIGM AUTO 02:33:37 &M Jan 02, 2019

IFGain:High #Atten: 0 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr Frequency

Avg[Hold: 500/500

Auto Tune

Mkr1 4.960 283 3 GHz
50.494 dBuvV

CenterFreq
4,950000000 GHz

Start Freq
4957500000 GHz

Stop Freq
4,962500000 GHz

CF Step
2.480000000 GHz

Freq Offset
0 Hz

Span 5.000 MHz
Sweep 1.00 ms (3001 pts)

STATUS
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8DPSK & Lowest & Y & Hor

Agilent Spectrum Analyzer - Swept Si.

QN i R SO A G | ALIGNAUTO

Detector Mode : PK

02:24:31 AM Jan 02, 2019

Avg Type: Log-Pwr
Trig: Free Run Avg|Held: 500/500

#Atten: 0 dB

PNO: Fast -+
IFGain:High

Mkr1 4.804 126 7 GHz
50.469 dBuV|

Ref 71.99 dBuv

Center 4.804000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

STATUS

Frequency

Auto Tune

Center Freq
4.804000000 GHz

StartFreq
4801500000 GHz

Stop Freq
4.806500000 GHz

CF Step
2.402000000 GHz
Auto Man

Freq Offset
0 Hz

Span 5.000 MHz
Sweep 1.00 ms (3001 pts)
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