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FCC ID: V2R-TWIGPRO
Report No.: DRTFCC2109-0118 IC: 10488A-TWIGPRO

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
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FCC ID: V2R-TWIGPRO

m Dt & C Report No.: DRTFCC2109-0118 IC: 10488A-TWIGPRO

High Band-edge Highest Channel & Modulation : 8DPSK
Agilent Spectrum Analyzer - Swept SA
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Report No.: DRTFCC2109-0118

FCC ID: V2R-TWIGPRO
IC: 10488A-TWIGPRO

Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
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Report No.: DRTFCC2109-0118

FCC ID: V2R-TWIGPRO
IC: 10488A-TWIGPRO

Conducted Spurious Emissions

Ag-i-lent Spectrum Analyzer - Swept SA
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FCC ID: V2R-TWIGPRO

m Dt & C Report No.: DRTFCC2109-0118 IC: 10488A-TWIGPRO

10. AC Power-Line Conducted Emissions

10.1. Test Setup

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

10.2. Limit

According to 815.207(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
0.15~0.50 66 to 56 * 56 to 46 *
05~5.0 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

10.3. Test Procedure

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.
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FCC ID: V2R-TWIGPRO
m Dt & C Report No.: DRTFCC2109-0118 IC: 10488A-TWIGPRO

10.4. Test Results

AC Power-Line Conducted Emissions (Graph) = Modulation : TM1 & GESK

Results of Conducted Emission

OTHC Diate 2021-08-12
Crrder Mo. Referrence Mo.
Model Mo. OPU-THNEXD1BKD1 Power Supply
Serial Mo. Temp/Humi. 23'C 146 %
Test Condition BT Operator JaeHyeok Bang
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FCC ID: V2R-TWIGPRO

m Dt & C Report No.: DRTFCC2109-0118 IC: 10488A-TWIGPRO

AC Power-Line Conducted Emissions (List) = Modulation : TM1 & GFSK

Results of Conducted Emission

DTHC Date 2021-08-12
Order MNo. Referrence Mo.
Maodel Ma. OPU-TNEXD1BED Power Supply
Serial Mo. Temp™Humi. Z3'CTI46 %
Test Condition BT Operator JaeHyeok Bang
Memo

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

HO FREQ READIHNGE C.FRCTOR RE3ULT LIMIT
QP Cav Qe CRr QP CRYT
[MH=] [dBu¥] [dBu¥] [dB] [dBuV] [dEuV] [dBu¥] [dBEuW]

1 0.28005 13.56 &.62 8.80 22.4€616.53 €0.55 50.55 237.0822.02 H
2 0.378B1 26€.15 16.585 9.81 26.0626.86€ S0.2ZE 4B.28 22.22 21.42 H
3 0.73047 183.66 B8.Z3 8.81 ZB.5371B.14 S56.00 46.00 27.43 27.B6 H
4 2Z.00Z56€ 1%.4410.8B9 10.07 Z8_5120.96 S€.00 46.00 26€.4925.04 H
S 15.52122 32.5628.7Z 10.3E 42 .%4 35 10 €0.00 S0O.00 17.0610.80 H
€ 20.24025 25.1530.89 10.48 45.€141.35 €0.00 50.00 14.29 B.65 H
7 0.27522 14.60 B8.15 8.80 24 _501B.05 €0.896 50.96 3€.4632.01 L
3 0.27645 27.40 17.EB4 8.01 27.3127.7 S8.26 4B.2€ Z1.0520.61 L
5 0.73405 18.37 €.81 9.58 ZB.3516.8% S€.00 45.00 27.6525.11 L
10 4.43722 20.58 .11l 10.1l0 21.0821.21 S€.00 45.00 24.5224.78 L
11 15. .66 1l0.37 44 33 41.03 €0.00 S0.00 135.17 B8.897 L
12 20. 17 10.26 47.€6142.53 €0.00 S0.00 12.29 6.47 L
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FCC ID: V2R-TWIGPRO

m Dt & C Report No.: DRTFCC2109-0118 IC: 10488A-TWIGPRO

APPENDIX |

Test set up diagrams

» Radiated Measurement

Below 1 GHz Above 1 GHz

3 Meter

1 or 3 Mater

Receiving Antenna

{Boresight Antennm Master)

1~4 Meter
1~4 Meter

Turn Table Absorber Ground Screen

Turn Table Ground Screen

* Conducted Measurement

Spectrum Analyzer

e

Cable A

Path loss information

Frequency (GHz) Pat(r:j Ié;)ss Frequency (GHz) F’at(f:Jl Ié;)ss
0.03 0.55 15 219
1 0.58 20 221
2.402 & 2.441 & 2.480 1.14 o5 548
S 2.09 - -
10 2.12 - -

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 + Power Splitter
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FCC ID: V2R-TWIGPRO

w Dt & C Report No.: DRTFCC2109-0118 IC: 10488A-TWIGPRO

APPENDIX I

Unwanted Emissions (Radiated) Test Plot

GFSK & Lowest & X & Ver Detector Mode : PK
Agilent Specirum Analyzer - Swept SA
| O e e i ALIGNAUTO
#Avg Type: Log-Pwr Frequency
PNO: Fast —»— 1rig:Free Run Avg|Held: 300/300
IFGain:Low Atten: 12 dB L
MKkr3 2.389 222 4 GHZ Auto Tune
Ref 108.99 dBpvV 45.115 dBp
CenterFreq
2.377000000 GHz
StartFreq
2.350000000 GHz
Stop Freq
2.404000000 GHz
Stop 2.40400 GHz CF Step
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.000 ms (5001 pts) 5.400000 MHz
MKR MODE TRC SCL. ® 1 FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~ |2
8 N |1[f] = 24020776GHz| 90076dBuv] [ | 0 |
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g - ] 0 Hz
6
7
8
1
1 I R R N B
< >
MSG STATUS
GFSK & Highest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

| O e e i ALIGNAUTO
#Avg Type: Log-Pwr
PNO: Fast —»— 1rig:Free Run Avg|Held: 300/300
IFGain:Low Atten: 14 dB

Frequency
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Ref 110.99 dBpV 50 324 dB|J
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2.489000000 GHz
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"' ' ”' l“ ”'” “ N”l‘“ Stop Freq
2500000000 GHz
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~
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- - =
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4
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B
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Report No.: DRTFCC2109-0118

FCC ID: V2R-TWIGPRO

IC: 10488A-TWIGPRO

m/4DQPSK & Lowest & X & Ver

Agilent Spectrum Analyzer - Swept SA
| I e

ALIGN AUTO

04:55:10PM Aug 22, 2021

#Avg Type: Log-Pwr
Avgl|Hold: 3001300

Trig: Free Run
Atten: 12 dB

PNO: Fast —»—
IFGain:Low

Mkr3 2.
Ref 108.99 dBuV

3

T T TR AU T

Start 2.35000 GHz

#Res BW 1.0 MHz VBW 3.0 MHz

389 276 4 GHz
44.098 dBp

Stop 2.40400 GHz

Sweep 1.000 ms (5001 pts)

MKR MODE TRC SCL

N [1]f]

FUNCTION

® i
2.402 077 6 GHz 98.348dBuv| |

FUNCTION WIDTH

]

2 NEEENA 2.390 000 0 GHz 41.800dBuv] |

£l N [1]F] 2.389 276 4 GHz 44008dBpv] [T ]
- - - -

FUNCTION VALUE ~ ~

Detector Mode : PK

Frequency

Auto Tune

CenterFreq
2.377000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.404000000 GHz

CF Step
5.400000 MHz

Auto Man

Freq Offset
O Hz

mw/4DQPSK & Highest & X & Ver

Agilent Spectrum Analyzer - Swept SA
S0 &

ALIGN AUTO

22,2021

#Avg Type: Log-Pwr

- T e |
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AvglHold: 300300
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483 504 4 GHZ
54.692 dBp

Mwmmmmmmwmwn
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#Res BW 1.0 MHz VBW 3.0 MHz

Stop 2.50000 GHz
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% i
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[
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FCC ID: V2R-TWIGPRO

w Dt & C Report No.: DRTFCC2109-0118 IC: 10488A-TWIGPRO

8DPSK & Lowest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
B e s S : ALIGNAUTD | 04:51:52 PM Aug 22, 2021
#Avg Type: Log-Pwr 4

PNO: Fast —»— 1rig:Free Run Avg|Held: 300/300
IFGain:Low Atten: 12 dB

Frequency

Mkr3 2.389 114 4 GHz SUICHITE
Ref 108.99 dBpvV 44.891 dBp

CenterFreq
2.377000000 GHz

StartFreq
2.350000000 GHz

L SRR AR b

Stop Freq
2.404000000 GHz

Start 2.35000 GHz Stop 2.40400 GHz CF Step
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.000 ms (5001 pts) 5.400000 MHz
Auto Man

MKR| MODE| TRC SCL

® 1
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1
:1 __———v
8DPSK & Highest & X & Ver Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

. - : LGN ALTO
#Avg Type: Log-Pwr Frequency
PNO: Fast ~»— Trig:Free Run Avgl|Hold: 300/300

IFGain:Low Atten: 14 dB

Mkr3 2.483 517 6 GHzZ Auto Tune
Ref 110.99 dBuV 54.549 dB|J

CenterFreq
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StartFreq
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Stop Freq
2500000000 GHz

R AN O O ATy

Start 2.47800 GHz Stop 2.50000 GHz CF Step
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.000 ms (5001 pts) 2.200000 MHz

MKR MODE TRC SCL kS T FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~ A_Uto Man

N [1]f] 2.480 072 4 GHz 98.935 dBUYV I B
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4
5 0 Hz
B
7
8
9
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DRTFCC2109-0118

V2R-TWIGPRO

10488A-TWIGPRO

GFSK & Lowest & Z & Hor

Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
T

| [
Marker 1 4.803626000000 GHz

PNO: Fast —»—
IFGain:High

ALIGN AUTO
#Avg Type: Log-Pwr
Avg|Hold: 2001200

Trig: Free Run
#Atten: 0 dB

Mkr1 4.803 626 GHz
fo gdBldiv Ref 76.99 dBpV 54.055 dBpV|

i L

Center 4.804000 GHz
#Res BW 1.0 MHz

Span 10.00 MHz
VBW 3.0 MHz

Sweep 1.000 ms (5001 pts)
MSG

Peak Search

Next Peak

Next Pk Right|

Next Pk Left

Marker Delta

Mkr—RefLvl

m/4DQPSK & Lowest & X & Ver

Agilent Spectrum Analyzer - Swept SA
T e o el
Marker 1 4.804218000000 GHz

PNO: Fast ——
IFGain:High

ALIGN AUTO

03:52:24PM ALZ 22, 2021

#Avg Type: Log-Pwr
Trig: Free Run Avg|Held: 200/200

#Atten: 0 dB

Mkr1 4.804 218 GHz
53.138 dBpv

—_—
F

f

i
f
!

==

Center 4.804000 GHz
#Res BW 1.0 MHz

Span 10.00 MHz
VBW 3.0 MHz

Detector Mode : PK

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

MKr—CF

Mkr—RefLvl

Sweep 1.000 ms (5001 pts)
MSG

This test report is prohibited to copy or reissue in whole or in part without the approval of DT&C Co., Ltd.
TRF-RF-237(07)210316

Pages: 132/ 138
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FCC ID: V2R-TWIGPRO
IC: 10488A-TWIGPRO

8DPSK & Lowest & Z & Hor

Agilent Spectrum Analyzer - Swept SA

| O e e i ALIGNAUTO

Marker 1 4.803934000000 GHz . #Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Held: 200,200
IFGain:High kAtten: 0 dB
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[ wm”ﬁwnm
M»WIWM'MWM

Center 4.804000 GHz
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R —
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Wi
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Next Pk Right|
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Report No.: DRTFCC2109-0118

FCC ID: V2R-TWIGPRO

IC: 10488A-TWIGPRO

™ 2

GFSK & Lowest & X & Hor

Agilent Spectrum Analyzer - Swept SA

Q3 5 S o 3

ALIGN AUTO

1110001 AM AuUg 20, 2021

PNO: Fast —»— 1rig:Free Run
IFGain:Low Atten: 18 dB

Ref 114.99 dBuV

#Avg Type: Log-Pwr
AvglHold: 3001300

Mkr3 2.

4

389 092 8 GHz
49.057 dBp
1

§2
R ORTONTETANI % WY AT T MO A

Start 2.35000 GHz

#Res BW 1.0 MHz VBW 3.0 MHz

Stop 2.40400 GHz

Sweep 1.000 ms (5001 pts)

MKR MODE TRC SCL

1 INEEREA 24018400 GHz 104369 dBuv| |

= i FUNCTION

FUNCTION wADTH

]

2 INEEENE 2.390 000 0 GHz 46251dBpv] [ T ]

Bl N [1[fF | 2.389 0928 GHz 49067dBV| |
- - - - -

FUNCTION WVALUE A

Detector Mode : PK

Frequency

Auto Tune

CenterFreq
2.377000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.404000000 GHz

CF Step
£.400000 MHz

Auto Man

Freq Offset
O Hz

GFSK & Highest & X & Hor

Agilent Spectrum Analyzer - Swept SA
| I e

ALIGN AUTO

10:53:30 AM &ug 20, 2021

Trig: Free Run
Atten: 20 dB

PNO: Fast —»—
IFGain:Low

Ref 116.99 dBuV

#Avg Type: Log-Pwr
Avgl|Hold: 3001300

Mkr3 2.

483 535 2 GHz
58.332 dBp

O Y TRy vt

Start 2.47800 GHz
#Res BW 1.0 MHz VBW 3.0 MHz

Stop 2.50000 GHz

Sweep 1.000 ms (5001 pts)

MKR MODE TRC SCL kS T

1 INNEEEE 2.4800152 GHz 100737 dBuy| |

FUNCTION

FUNCTION WIDTH

]

2 NEEENA 2.483 5000 GHz 49287dBuv] |

£l N [1]F] 2.483 535 2 GHz 68332dBpv] [ T ]
I I

FUNCTION VALUE ~ ~

Detector Mode : PK

Frequency

Auto Tune

CenterFreq
2.489000000 GHz

StartFreq
2.478000000 GHz

Stop Freq
2500000000 GHz

CF Step
2.200000 MHz

Auto Man

Freq Offset
O Hz
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m/4DQPSK & Lowest & X & Hor

Agilent Spectrum Analyzer - Swept SA

QO i e i

Ref 114.99 dBuV

ALIGN AUTO

11:12:43 AM &ug 20, 2021

#Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 300/300

Atten: 18 dB

PNO: Fast —»—
IFGain:Low

Mkr3 2.

389 611 2 GHz
47.938 dBp

PWWW‘W‘F‘WMW"WWW‘WW’WWW{

Start 2.35000 GHz
#Res BW 1.0 MHz

VBW 3.0 MHz

Stop 2.40400 GHz

Sweep 1.000 ms (5001 pts)

MKR MODE TRC SCL

® i
24018400GHz| 104966dBuv| [ | 000 |
23900000GHz| 48087dBuv] [ [
&l N [1[f[  23896112GHz|[  47838dBuv| | [ ]
- - -

FUNCTION FUNCTION WIDTH

FUNCTION VALUE ~ ~

Detector Mode : PK

Frequency

Auto

2.377000000 GHz

2.350000000 GHz

2.404000000 GHz

Auto Tune

CenterFreq

StartFreq

Stop Freq

CF Step
5.400000 MHz
Man

Freq Offset
O Hz

mw/4DQPSK & Highest & X & Hor

Agilent Spectrum Analyzer - Swept SA

Q55 | i 50 A ¥ e

Ref 116.99 dBpV
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#Res BW 1.0 MHz
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#Avg Type: Log-Pwr
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Mkr3 2.

483 535 2 GHZ
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FCC ID: V2R-TWIGPRO

w Dt & C Report No.: DRTFCC2109-0118 IC: 10488A-TWIGPRO

8DPSK & Lowest & X & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
B e s S : ALIGN AUTO) 11:22:09 AM ALG 20, 2021
#Avg Type: Log-Pwr 4

PNO: Fast —»— 1rig:Free Run Avg|Held: 300/300
IFGain:Low Atten: 18 dB

Frequency

Auto Tune
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CenterFreq
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3 J
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8DPSK & Highest & X & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
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IFGain:Low Atten: 20 dB
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DRTFCC2109-0118

V2R-TWIGPRO

10488A-TWIGPRO

GFSK & Lowest & Z & Ver

Agilent Spectrum Annlyzer Swept SA
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10 dBidiv
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Ref 76.99 dBpv

PNO: Fast ——

IFGain:High

Trig: Free Run
#Atten: 0 dB

#Avg Type: Log-Pwr

AvglHold: 2001200

Sweep 1.000 ms (5001 pts)
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Detector Mode : PK

Peak Search
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Marker Delta
[
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Agilent Spectrum Anily'zer Swept Sh
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PNO: Fast ——
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ALIGN AUTO
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—
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m Dt & C Report No.: DRTFCC2109-0118

FCC ID: V2R-TWIGPRO

IC: 10488A-TWIGPRO

8DPSK & Lowest & Z & Ver

Agilent Spectrum Analyzer - Swept SA

Q3 5 S o 3

ALIGN AUTO 01:01:20PM AL 20, 2021

PNO: Fast —»— 1rig:Free Run
IFGain:High kAtten: 0 dB

Ref 76.99 dBpv

#Avg Type: Log-Pwr
AvglHold: 2001200

Mkr1 7.205 710 GHzZ|
41.446 dBu

A YO e

Center 7.206000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz

Span 10.00 MHz
Sweep 1.000 ms (5001 pts)

Detector Mode : PK

Frequency

Auto Tune

CenterFreq
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StartFreq
7.201000000 GHz

Stop Freq
7.211000000 GHz

CF Step
2.402000000 GHz
Auto Man

Freq Offset
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STATUS

OHz
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