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Summary of Test Data

Test Requirement GZE::Z?:’EI;:; Result
20dB Bandwidth Test 15.247(a)(1) Pass
Carrier Frequency Separation Test 15.247(a)(1) Pass
Number of Hopping Frequencies Test 15.247(a)(1) Pass
Time of Occupancy (Dwell Time) Test 15.247(a)(1)(iii) Pass
Maximum Output Power Test 15.247(b) Pass
RF Antenna Conducted Spurious Test 15.247(d) Pass
Radiated Spurious Emission Test 15.205, 15.209 Pass
Emission on the Band Edge Test 15.247(d) Pass
AC Power Line Conducted Emission Test 15.207 Pass
Antenna Requirement 15.203 Pass

Note: Please note that the test results with statement of conformity, the decision rules which
are based on: Safety Testing: the specification, standard or IEC Guide 115.
Other Testing: the specification, standard and not taking into account the measurement

uncertainty.
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1. General Information

1.1 Identification of the EUT

Product: Synk X

Model No.: IXC-SX1

Operating Frequency: 2402 MHz ~ 2480 MHz

Channel Number: 79 channels

Frequency of Each Channel: [2402+1 k, k=0~78

Rated Power: DC 14.4V from battery
DC 19V from adapter

Power Cord: N/A

Sample receiving date: 2022/11/02

Sample condition: Workable

Test Date(s): 2022/11/04 ~ 2022/11/18

1.2 Adapter information

The EUT will be supplied with a power supply from below list:

No. Model no. Specification
Adapter MKC-0502000DEXD I/P: 100-240V~, 50-60Hz, 0.8A
O/P: 19Vdc, 1.8A, 34.2W

1.3 Antenna description

Antenna Gain :1.2 dBi
Antenna Type : PCB antenna
Connector Type : Fixed

1.4 Operation mode

Connected to Notebook PC via USB Cable, executing “BT_Tool V1.0.5” and enter command to
select different frequency and modulation.

GFT-OP-10h (28-Nov-2018) Page 6 of 51
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1.5 Peripherals equipment

Report No.: 221000224THC-001

Peripherals Brand Model No. Serial No. Data cable
Notebook PC we |HP ng‘;"k 401 5cpg02159H | USB shielded cable 1.5m
Smart phone |SAMSUNG GT-19100 00009d5c92ef46f Audio cable 1.8m
5.8GHz Wireless

Tact!Ie. Cooler IXC-ST1 N/A N/A
Transmission master

System

Earphone N/A N/A N/A Earphone cable 1.5m

GFT-OP-10h (28-Nov-2018)
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2. 20dB Bandwidth Test
2.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The 20dB bandwidth per FCC §15.247(a)(1) was measured using a 50 ohm spectrum analyzer

with the resolutions bandwidth set= 1% of 20dB Bandwidth, the video bandwidth = RBW,

and the SPAN may equal to approximately 2 to 3 times the 20dB bandwidth. The test was
performed at 3 channels (lowest, middle and highest channel). The maximum 20dB
modulation bandwidth is in the following Table.

2.2 Operating Environment Condition

Temperature ('C) : 27
Relative Humidity (%) : 56

2.3 Test Results

Mode Channel Fr?:ﬂ“:z’;cy ZOdB(I;Aa:;'I;mdth
0 2402 0.953
DH5 39 2441 0.952
/8 2480 0.951
0 2402 1.325
2DH5 39 2441 1.328
78 2480 1.326
0 2402 1.298
3DH5 39 2441 1.297
/8 2480 1.302

GFT-OP-10h (28-Nov-2018) Page 8 of 51
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C
Trig: Free Run

AL F
Freq: 2.402000000 GHz
‘Avg|Hold> 1001100

Report No

Radio Std: None

02:31:27 PMNow 18, 2022

. 221000224THC-001

HIFGain-Low #Atten: 20 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
og
Center 2402 GHz Span 3 MHz
‘Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms
Occupied Bandwidth Total Power -1.04 dBm
836.25 kHz
Transmit Freq Error 33.676 kHz OBW Power 99.00 %
x dB Bandwidth 953.3 kHz xdB =20.00 dB

o

sTATUS

Analyz d BW

[
enter Freq 2.441000000 GHz

20dB Occupied Bandwidth @ DH5 Ch 39

T iy
Center Freq: 2.441000000 GHz

02:32:13 PMNov 18, 2022

Radie Std: None

. Trig: Free Run Avg|Hold> 100100
HFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
og

Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power -1.87 dBm

8356.51 kHz
Transmit Freq Error 34.392 kHz OBW Power 99.00 %
x dB Bandwidth 952.7 kHz xdB -20.00 dB

MSG

STATUS

20dB Occupied Bandwidth @ DH5 Ch 78

02:33:09 PM Moy 18, 2022

GFT-OP-10h (28-Nov-2018)

RL
enter Freq 2.480000000 GHz | $ . Radie Std: Nene
AFGainLow #htten: 20 4B Radio Device: BTS
Ref Offset 21 dB

10 dBldiv Ref 20.00 dBm
Log
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #HVBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power -4.55 dBm

838.53 kHz

Transmit Freq Error 29.712 kHz OBW Power 99.00 %

x dB Bandwidth 951.8 kHz x dB -20.00 dB
usc sTaTUS
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20dB Occupied Bandwidth @ 2DH5 Ch 0

Agilent Spectrum Analyz

RL RF
enter Freq 2.402000000 GHz |

Freq: 2.402000000 GHz

02:34:43 PMINow 13, 2022
Radio Std: Nene

sG

. Trig: Free Run Avg|Hold> 100100
MFGainLow #Atten: 20 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm

og
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power -0.99 dBm

1.2002 MHz
Transmit Freq Error 38.841 kHz OBW Power 99.00 %
x dB Bandwidth 1.325 MHz xdB -20.00 dB

sTATUS

i Al
Center Freq: 2441000000 Gl

20dB Occupied Bandwidth @ 2DH5 Ch 39

02,3535 PMNov 18, 2022

Radio Std: None
! Trig: Free Run ‘AvgHold>-1001100
HEGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 21 dB

10 dBidiv Ref 20.00 dBm

Log
Center 2441 GHz Span 3 MHz
‘Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power -1.70 dBm

1.1867 MHz
Transmit Freq Error 36.080 kHz OBW Power 99.00 %
x dB Bandwidth 1.328 MHz xdB =20.00 dB

STATUS

A F
Freq: 2.480000000 GHz

02:35: 14 PMNow 18, 2022

[ Radio Std: None
! Trig: Free Run ‘AvgHold>-1001100
HEGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
Log
Center 248 GHz Span 3 MHz
‘Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms
Occupied Bandwidth Total Power -4.40 dBm
1.1801 MHz
Transmit Freq Error 34.798 kHz OBW Power 99.00 %
x dB Bandwidth 1.326 MHz xdB =20.00 dB

sTATUS

GFT-OP-10h (28-Nov-2018)
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Agilent Spectrum Analyz T

20dB Occupied Bandwidth @ 3DH5 Ch 0

Report No

. 221000224THC-001

sG

sTATUS

RL RF [ Phikoy 12, 2022
Frag: 2.402000000 GH Radio Std:
Pt sl N Nl l C Trig: Free Run szg\HuId’WOHDO e one
HFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
og

Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power -0.72 dBm

1.1909 MHz
Transmit Freq Error 33.659 kHz OBW Power 99.00 %
x dB Bandwidth 1.298 MHz xdB -20.00 dB

Analyz d BW

W
enter Freq 2.441000000 GHz |

20dB Occupied Bandwidth @ 3DH5 Ch 39

T iy
Center Freq: 2.441000000 GHz

02:38:24 PMINow 18, 2022

Radie Std: None

MSG

STATUS

. Trig: Free Run Avg|Hold> 100100
HFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
og

Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power -1.60 dBm

1.1804 MHz
Transmit Freq Error 34.753 kHz OBW Power 99.00 %
x dB Bandwidth 1.297 MHz xdB -20.00 dB

Agilent Spectrum Analyz T

RL RF
enter Freq 2.480000000 GHz |

20dB Occupied Bandwidth @ 3DH5 Ch 78

02:39:12 PMNov 18, 202;
Radio Std: Nene

2

sG

sTATUS

EGoinLow Harten 20 4B Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm
og

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power -4.12 dBm

1.1801 MHz
Transmit Freq Error 35.819 kHz OBW Power 99.00 %
x dB Bandwidth 1.302 MHz xdB -20.00 dB

GFT-OP-10h (28-Nov-2018)
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3. Carrier Frequency Separation Test

3.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The carrier frequency separation per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at = 1% of the span, the video

bandwidth = RBW, and the SPAN was wide enough to capture the peaks of two adjacent
channels. The carrier frequency separation result is in the following Table.

3.2 Operating Environment Condition

Temperature ('C) : 27
Relative Humidity (%) : 56

3.3 Test Results

ST Adjacent c|.1annel Limit

Mode Channel (MHz) separation (MHz)
(MHz)

0 2402 0.980 0.636

DH5 39 2441 1.020 0.635

78 2480 1.000 0.634

0 2402 1.000 0.883

2DH5 39 2441 1.000 0.885

78 2480 1.020 0.884

0 2402 0.990 0.865

3DH5 39 2441 1.000 0.865

78 2480 1.000 0.868

GFT-OP-10h (28-Nov-2018) Page 12 of 51
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Frequency Separation @ DH5 Ch 0

Agilent Spectrum Analyzer - Swept SA

SENGEINT| A ALIGH OFF 03:12:22 PM o 18, 2
TRACE

F 0@ D0
2.402500000 GHz Avg Type: Log-Pur

: Trig: Free R o
Fimion ™ #htten 0 dB w5
AMkr2 980 kHz
Ref Offset 21 dB

R;dew Ref 20.00 dBm -0.432 dB
! 241
O | 97
/ 1
{ §
;H :

AN ..

| \
RO N TR R TR TR S, R e e e sy v

Center 2.402500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
s STATUS

Frequency Separation @ DH5 Ch 39

02:15,26 PM by 18, 2022
TRACE|

Avg Type: Log-Pur
n Trig: Free Run TYPE

PHO: Wid g: Free

IFGain:LImEn - #Atten: 20 dB wer|” P

kL uf i J“"n

T TRV N e v Sy e e et
Center 2.441500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

= o

Frequency Separation @ DH5 Ch 78

Agilent Spectrum Analyzer - S

SEN

KL R 50
enter Freq 2.479500000 GHz | Avg Type: LogPur
PHO: Wide 0 Trig:FresRun

IFGain:Low #Atten: 20 dB

Ref Offset 21 dB

AMkr2 1.00 MHz
R;amiv Ref 20.00 dBm -0.12

9 dB

! s f T b o ,
T IR N S Y Ty R B E (P R

Center 2.479500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
J=s sTarus
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Frequency Separation @ 2DH5 Ch 0

Agilent Spoctrum Analyzer

L RE 50 < | sERsEINT] Y 1 03:23:23 PNy 18, 2022
enter Freq 2.402500000 GHz | X Avg Type: Log-Pwr TRACE
PHO:Wide oo Trig:FreeRun
IFGain:Low #HAtten: 20 dB

AMkr2 1.00 MHz
Ref Offset 21 dB 0.042 dB

10 deidiv. Ref 20.00 dBm
Log

e

. .1{#. Ji W‘nﬁ]] .|H‘ i

I . o
T RIS SR PN ST LIS S R

Center 2.402500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
J=s sTarus

Frequency Separation @ 2DH5 Ch 39

Agilent Spectrum Analyzer

RL RE___| 50 SENSEINT] oy
enter Freq 2.441500000 GHz | ) Avg Type: Log-Pwr
PHg:Wilde oo Trig: FresRun
IFGain:Low #HAtten: 20 dB
Ref Offset 21 dB. AMkr2 1.00 MHz
R;amiv Ref 20.00 dBm -0.05 dB|

gyt H“‘“.v,;"'

, Wit il
Ao A Pt ol T F 7

" u@ﬁ lﬂw‘* o ‘1

Center 2.441500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
= e

Frequency Separation @ 2DH5 Ch 78

SENCEIINT|

A ALIGH OFF
Avg Type: Log-Pwr

03:25:54 FM Hoy 18, 2022
TRACE

3
2.479500000 GHz

BiG Wide oo TrigiFresRun
IFGain:Low #Atten: 20 dB

Ref Offset 21 dB

AMkr2 1.02 MHz
Rgamiv Ref 20.00 dBm 0.489 dB|

I— i
IEPPL L ST PR A (S S PRTNEAW,. FTOR e e . e e T

it s

Center 2.479500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
J== staTus
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Frequency Separation @ 3DH5 Ch 0

Agilent \pnllum r.....wg. - S

SEN | 03:29:33 PMNov.
enter Frsq 2.402500000 GHz | Avg Type: Log-Pwr TRACE
PHO:Wide oo Trig:FreeRun
IFGain:Low Ahtien: 20 4B
AMKr2 990 kHz
Ref Offset 21 dB
10 dBidiv Ref 20.00 dBm 0.176 dB
og
¢'
AP
T \
|I Y
/ \
et : i i H‘T. i
i 0"
i ] L[ i g
T T W e T
Center 2.402500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
I\nsﬁ sTATUS
o
Frequency Separation @ 3DH5 Ch 39
Agilent Spectrum An
] FF 03:31:05 PMNo* 18, 2022
Avg Type: Log-Pwr TRACE
PO Wide o Trig:FresRun
IFGain:Low #Atten: 20 dB
Ref Offset21 dB

AMKr2 1.00 MHz
R;dew Ref 20.00 dBm -0.127 dB

Lo, o™ o AN
e g o w |

T e e

il ifﬁh e "J% i iy

Center 2.441500 GHz Span 10.00 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
Frequency Separation @ 3DH5 Ch 78

Snopt Sh

SENCE A\ ALIGH OFF

Avg Type: Log-Pwr

03:34:06 FM No 18, 2022
TRACE

2 479500000 GHz

BiG Wide oo TrigiFresRun
IFGain:Low #Atten: 20 dB

Ref Offset 21 dB

AMkr2 1.00 MHz
Rgamiv Ref 20.00 dBm -0.157 dB

S | ) gt} Hh,
SN O Ty T R e *vﬂh»\ﬂv P (i QUK TR T T T A
Center 2.479500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
[r== status

GFT-OP-10h (28-Nov-2018) Page 15 of 51



INntertek

Total Quality. Assured.
TEST REPORT

4. Number of Hopping Frequencies Test

4.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The number of hopping frequencies per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at = 1% of the span, the video

bandwidth = RBW, and the SPAN was the frequency band of operation. The carrier

frequency separation result is in the following Table.

4.2 Operating Environment Condition

Report No.: 221000224THC-001

Temperature ('C) : 27

Relative Humidity (%) : 56

4.3 Test Results

Frequency Range (MHz)

Hopping Channels

2402~2480

79

GFT-OP-10h (28-Nov-2018)
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Number of Hopping Frequencies @ DH5 Hopping Mode

Agilent Spectrum Analyzer - Occupied BW
RL RF S0e DO SENSE:IMT]| A\ALIGN OFF 02:42:50 PMNow 18, 2022

Eenter Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: Nene
—y Trig:Free Run Avg|Hold:>100/100

‘ HFGainLow — #Atten:20 dB Radio Device: BTS

Ref Offset21 dB
10 dBidiv Ref 20.00 dBm
Log
10.0

0.00

-10.0 F—— e e e T
200

-30.0
-40.0

-50.0 b kv

-60.0
-70.0

Center 2.441 GHz Span 100 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 10 ms

QOccupied Bandwidth Total Power 14.1 dBm
77.993 MHz

Transmit Freq Error -28.831 kHz OBW Power 99.00 %
x dB Bandwidth 78.94 MHz x dB -20.00 dB

MSG STATUS

GFT-OP-10h (28-Nov-2018) Page 17 of 51
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5. Time of Occupancy (Dwell Time)

5.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The time of occupancy (dwell time) per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at 1MHz, the video bandwidth =

RBW, and the zero span function of spectrum analyzer was enable. The EUT has its hopping
function enable.

5.2 Operating Environment Condition

Temperature (°C) : 27

Relative Humidity (%) : 56

5.3 Test Results

The total sweep time is 0.4x79 Channels =31.6 seconds

Due to the number of hops in the 31.6s sweep, we determined to reduce the sweep time to
5s, count the number of hops and multiply by 6.32. The total number of hops will be
multiplied by the measured time of one pulse.

Mode Pulse (dr::;tlon Measure time (s) | Dwell time (s) | Limit (s) | Test Results
DH1 0.382 31.6 0.122 0.4 Pass
DH3 1.639 31.6 0.262 0.4 Pass
DH5 2.887 31.6 0.308 0.4 Pass
2DH1 0.392 31.6 0.125 0.4 Pass
2DH3 1.646 31.6 0.263 0.4 Pass

2DH5 2.890 31.6 0.308 0.4 Pass

3DH1 0.394 31.6 0.126 0.4 Pass
3DH3 1.641 31.6 0.263 0.4 Pass
3DH5 2.897 31.6 0.309 0.4 Pass
Note: (1) Dwell time = 1600 + ( 79 x N ) x Pulse duration x Measure time
(2) DH1, N=2
DH3, N=4
DH5, N=6
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Agilent Spectrum Analyzer - Swept SA
C

Dwell Time @ DH1 Ch 39

A\ ALIGH OFF

Report No.: 221000224THC-001

02i53:29 PM

L RF S0 DX
[Marker 2 A 382.400 ps

Trig Delay-200.0 ps Avg Type: Log-Pwr

PO Tust —»—  THig: Video
IFGain:Low #Atten: 10 dB

TRACE 5
TYPE Wit
DET|P NN 1

Ref Offset21 dB

10 dBidiv - Ref 20.00 dBm
Log

AMKr2 382.4 ps|
0.24 dB]

TRIG LWL

Center 2.441000000 GHz
|Res BW 3.0 MHz

#VBW 3.0 MHz

Sweep 800.0 ps (1001 pts)

Span 0 Hz

e

STATUS

Dwell Time @ DH3 Ch 39

NALIGN o

Avg Type: Log-Pwr

#Atten: 10 dB

IFGain:Low

TRACE
TYPE [ v
e[ NN NN

6

Ref Offset 21 dB

10 d2idiv - Ref 20.00 dBm
Log

AMKr2 1.639 ms
0.05 dBj

no

Center 2.441000000 GHz
Res BW 3.0 MHz

#VBW 3.0 MHz

Span 0 Hz

Sweep 2.200 ms (1001 pts)

s

STATUS

Agilent Spectrum Analyzer - Swept SA
S04 O

Dwell Time @ DH5 Ch 39

SENSEINT ALIGN OFF

RL RF
Marker 2 A 2.88673 ms

iy
| Trig Delay-200.0 s Avg Type: Log-Pwr

256,02 PMMNOY 18, 2022

GFT-OP-10h (28-Nov-2018)

PHO: Fast —+—  Trig: Video THPE "
IFGain:Low #Atten: 10 dB DET|P NN N
AMKr2 2.887 ms|
Ref Offset 21 dB

10 dBidiv  Ref 20.00 dBm -0.42 dB|

Log

w8 ¢
Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 3.533 ms (1001 pts)
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Dwell Time @ 2DH1 Ch 39

SENSEIINT
Trig Delay-2000 ps
PNO: Fast -+ Trig: Video
IFGain:Low #Atten: 10 dB
AMkr2 392.8 ps
Ref Offset 21 dB
10dBidiv - Ref 20.00 dBm -0.17 dB
Log
0] ¢
i !

Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 800.0 ps (1001 pts)
hisG starus

Dwell Time @ 2DH3 Ch 39

M\BLIGN OFF

PHO: Fast —+—  Trig: Video
IFGain:Low #Atten: 10 dB

Avg Type: Log-Pur

TRACE 5
TvPE
perfP NHNNH

Ref Offset 21 dB

10 dBidiv Ref 20.00 dBm
Log

AMkr2 1.646 ms|
-0.17 dBj

1.0

Q

TRIG Ly

Center 2.441000000 GHz
Res BW 3.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 2.200 ms (1001 pts)

STATUS

Dwell Time @ 2DH5 Ch 39

PNO: Fast ~»— T
1FGain:Low #Atten: 10 4B

ABLIG OFf
Avg Type: Log-Pwr

Ref Offset 21 dB
Ref 20.00 dBm

AMKr2 2.890 ms|
0.10 dBj

10 dBidiv
Log

no

Center 2.441000000 GHz
Res BW 3.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 3.533 ms (1001 pts)

msG

STATUS
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Dwell Time @ 3DH1 Ch 39

Report No.: 221000224THC-001

Agilent Spectrum Analyzer - Swept SA

500 SENSEINT LI O

RL RF
Marker 2 A 394.400 ps J

Trig Delay-200.0 s

Trig: Video
#Atten: 10 dB

PNO: Fast —+—
IFGain:Low

Avg Type: Log-Pwr

0:05:10 PMMNOY 18, 2022

TPE Wi

v
oETP M NN

10 dBidiv
Log

Ref Offset 21 dB
Ref 20.00 dBm

AMkr2 394.4 s
0.19 dB

0.0

Center 2.441000000 GHz
Res BW 3.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 800.0 s (1001 pts)

STATUS

Dwell Time @ 3DH3 Ch 39

Spectrum Analyzer - Swept SA

500 DC M\ ALIGN OFF

R
ker 2 A 1.64120 ms

2y-200.0 ps

eo
#Atten: 10 dB

Avg Type: Log-Pwr

Ref Offset 21 dB
Ref 20.00 dBm

AMkr2 1.641 ms
0.23 dB]

10 dBidiv
Log

TRIGLYL

Center 2.441000000 GHz
|Res BW 3.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 2.200 ms (1001 pts)

e

STATUS

Agilent Spectrum Analyzer - Swept SA

Dwell Time @ 3DH5 Ch 39

RL RF S0Q  DC M\ ALIGN OFF 03:07:18 PMN
[Marker 2 A 2.89733 ms ] Delay-200.0 ps Avg Type: Log-Pwr TRACE 3
PHO: Fast —»—  Trig: Video TYPE[ Wit
IFGain:Low #Atten: 10 dB DET|P MMM
AMKr2 2.897 ms|
Ref Offset 21 dB
[0 dardiy__Ref 20.00 dBm 0.09 dB]
og
108
ooo
-100 <> .
=200
a0 RS L]
-400
-£00 I gl |
600
700
Center 2.441000000 GHz Span 0 Hz
|Res BW 3.0 MHz #VBW 3.0 MHz Sweep 3.533 ms (1001 pts)
sTaTUS

Jis=
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6. Maximum Output Power Test

6.1 Test Setup & Procedure

Report No.: 221000224THC-001

The test procedure was according to FCC measurement guidelines DA 00-705.
The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable
connected to peak power meter via power sensor. Power was read directly and cable loss
correction (2 dB) was added to the reading to obtain power at the EUT antenna terminals.
The test was performed at 3 channels (lowest, middle and highest channel).

6.2 Operating Environment Condition

Temperature (°C) : 27
Relative Humidity (%) : 56
6.3 Test Results
Output Total |Maximum |Maximum
Frequenc Power Power ower ower Limit | Margin
Mode |channell DS TN | A | ek |k | @em) | (@B)
(dBm) (mW) (dBm) (mWw)
0 2402 -8.22 0.15 -2.62 0.55 30 -32.62
DH5 39 2441 -7.24 0.19 -2.06 0.62 30 -32.06
78 2480 -7.06 0.20 -2.62 0.55 30 -32.62
0 2402 -7.56 0.18 -1.95 0.64 21 -22.95
2DH5 39 2441 -6.86 0.21 -1.62 0.69 21 -22.62
78 2480 -6.71 0.21 -1.51 0.71 21 -22.51
0 2402 -7.14 0.19 -2.18 0.61 21 -23.18
3DH5 39 2441 -8.71 0.13 -2.69 0.54 21 -23.69
78 2480 -10.45 0.09 -3.34 0.46 21 -24.34

GFT-OP-10h (28-Nov-2018)
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7. RF Antenna Conducted Spurious Test

7.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The measurements were performed from 30MHz to 25GHz RF antenna conducted per FCC
15.247 (c) was measured from the EUT antenna port using a 50ohm spectrum analyzer with
the resolution bandwidth set at 100 kHz, and the video bandwidth set at 100 kHz.

Harmonics and spurious noise must be at least 20dB down from the highest emission level
within the authorized band as measured with a 100 kHz RBW.

7.2 Operating Environment Condition

Temperature (°C) : 27
Relative Humidity (%) : 56
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7.3 Test Results

Report No.: 221000224THC-001

Conducted Spurious @ DH5 Ch 0

L F SO0 DX ENSEINT ANALIGH CFF 01:58:29 PMNov 16, 2022
enter Freq 2.402000000 GHz | . Avg Type: Log-Pwr S 5E
Piio:Wide ~»— Trig:FreeRun Avg|Hold: 3001300 i e

in:Low #Atten: 10 dB

10 dBidiv
Log

Mkr1 2.401 881 6 GHz
Ref Offset21 dB
Ref 11.00 dBm -8.206 dBm

Center 2.4020000 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 719.8 kHz
Sweep 1.067 ms (2001 pts)

=

sTATUS

Agilent Spectrum Analyzer - Conducted Spuri

Conducted Spurious @ DH5 Ch 0

Chain0_Ch 0_2402)

L RF E S M ALIGN OFF 01:59:34 PM N
Center Freq 2.425000000 GHz ) Avg Type: Log-Pwr TRACE] 6
v st -+~ Trig:FreeRun Avg|Hold: 100/100 TPE (M
IFGain:Low #Atten: 10 4B ceTlP PREPP
Mkr1 2.401 875 GHz|
Ref Offset21 dB
[0 daiciv__Ref 11.00 dBm -8.350 dBm
og
1.00 .
800
-19.0
on 2621 den]
-390
-49.0
£9.0
B9.0
790
Start 2.3000 GHz Stop 2.5500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 24.00 ms (2001 pts)
S
N f 2.401 875 GHz £.350 dBm
2 N f 2531375 GHz 58.627 dBm
3
4
5
6
7
8
9
10
1 v

sTATUS

Conducted Spurious @ DH5 Ch 0

A

ENE:INT

Avg Type: Log-Pwr

, Trig: Free Run Avg|Held: 10110
Wosinitow  #Aten: 10 4B verfP PRPP P
Mkr1 2.402 2 GHz|
Ref Offset 21 dB
10 smiuiv Ref 11.00 dBm -8.902 dBm
Start 30 MHz Stop 25.00 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.388 s (30001 pts)

S
f 24022 GHz £.902 dBm

STATUS
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Avg Type: Log-Pwr
Avg|Hold: 3007300

Mkr1 2.441 197 8 GHz

Ref Offset 21 dB
|0 dviv_ Ref 10.00 dBm -9.038 dBm
og

Center 2.4410000 GHz Span 692.9 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)

uss STATUS

Conducted Spurious @ DH5 Ch 39

RE ET| - MNALIGN CFF 02:02:11 PM Nov 18, 2022
ICenter Freq 2.425000000 GHz | . Avg Type: Log-Pur TRACE[1/23 4 5 6
PNO Fast —»— Trigi Free Run AvglHold: 1001100 TYPE (M
IFGain:Low #Atten: 10 4B perlP PP PPP
Mkr1 2.441 000 GHZ
Ref Offset 21 dB
j0derdiy__Ref 10.00 dBm -9.183 dBm
og
0.
-100 .
-200
oo 2804 cErf
-400
-500
-60.0
-700
-80.0
Start 2.3000 GHz Stop 2.5500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 24.00 ms (2001 pts)
v
2.441 000 GHz -9.183 dBm
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< > E
usa sTATUS

L RF E S M ALIGN OFF 02:03:20 PM Nov 18, 2022
Center Freq 12.515000000 GHz | . Avg Type: Log-Pwr TRACE[12 545 6
PROFast -+ Trig:Free Run AvglHold: 10110 TYRE M it
IFGain:Low #Atten: 10 4B peT|F PPEP P
MKkr1 2.441 3 GHz|
Ref Offset21 dB
[0 daiciv__Ref 10.00 dBm -9.853 dBm|
g
o000
-100
=200
300 -29.04 dBm
-400
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B0 o AR =
Foof
80 Ell
Start 30 MHz Stop 25.00 GHz!
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-9.853 dBm

24413 GHz
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Conducted Spurious @ DH5 Ch 78

Agilent Spectrum Analyzer - Conducted Spurious_wAVAX BIC (GF SK_Chain0_Ch 78_2480)

L i 509D SENSEINT ANALIGN OFF 02:04:09 PM Moy 18, 2022
Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE 6
PNO: Wide —+—  Trig: Free Run Avg|Hold: 300/300 TYPE|M v

IFGain:Low #Atten: 10 dB oer|P PPPPP

Mkr1 2.479 878 6 GHz
Ref Offset 21 dB
Eggﬂldiv R:ef 8?;0 dBm -11.531 dBm|

Center 2.4800000 GHz Span 712.3 kHz
|##Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts),

sTATUS

Conducted Spurious @ DH5 Ch 78

Condut 78_2480)

Y
: - ‘F‘\vln Type: Log-Pur
st -s- Trig:FreeRun AvglHold: 1001100
IFGain:Low #Atten: 10 dB
Mkr1 2.480 000 GHz
Ref Offset21 dB
10 dBidiv Refs.oeo dBm -11.765 dBm
og
Y
Start 2.3000 GHz Stop 2.5500 GHz'
es BW 100 kHz #VBW 300 kHz Sweep 24.00 ms (2001 pts)
I
f 2.480 000 GHz -11.765 dBm
g N f 2530 500 GHz 58024 dBm
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5
6
7
8
9
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Conducted Spurious @ DH5 Ch 78

Spectrum Analyzer - Conducted Spuriou: 5TC (GFSK_Chain0_Ch 78_2480)

RF S0 DC MALIGN OFF 02:04:46 PM No
er Freq 12.515000000 GHz . Avg Type: Log-Pwr TRACE] 6
PO Fast —»— Trig:Free Run AvglHold: 10110 TYPE (Mt
IFGain:Low #Atten: 10 dB oerPPPRER
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-20
20 31 53 i)
-420
-520 - -
520 ke =
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Start 30 MHz Stop 25.00 GHz
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L
2.479 6 GHz 11917 dBm
z
< | &
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Conducted Spurious @ 2DH5 Ch 0

PSK.

nalyze ct TC

enter Freq 2.402000000 GHz wvg Type: Log-Pwr
N g: Free Run Avg|Hold: 300300 vE|M
1FGain:Low ##tten: 10 4B verlf PPFFP
Mkr1 2.402 164 5 GHz
Ref Offset 21 dB
10deidi_Ref 10.00 dBm -9.051 dBm
og
Center 2.4020000 GHz Span 1.551 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)
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|==

Conducted Spurious @ 2DH5 Ch 0

BTC (Pijh4 DOPSK_Chain0_Ch 0_2402)

N Trig: Free Run
PNO: Fast -~ g EIfP PPPFP

IFGainLow #Arten: 10 dB
Mkr1 2.402 125 GHz|
Ref Offset 21 dB.
ilgélﬂtdiv Ref 10.00 dBm -9.011 dBm
Start 2.3000 GHz Stop 2.5500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 24.00 ms (2001 pts)

I S

N f 2402 125 GHz 9.011 dBm
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5
[
7
8
9
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>
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Conducted Spurious @ 2DH5 Ch 0

02:08:57 PMNov 18, 2022

L RE DC M ALIGN OFF
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00 2805 d]
-400
£00
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24022 GHz

E3

STATUS

GFT-OP-10h (28-Nov-2018) Page 27 of51



INntertek

Total Quality. Assured. Report No.: 221000224THC-001
TEST REPORT

Conducted Spurious @ 2DH5 Ch 39

Agilent Spectrum Analyzer - Conducted Spurious.

L RE 500 DC MNALIGN OFF
ICenter Freq 2.441000000 GHz | 3 Avg Type: Log-Pwr TRACE[123456
PO Wide —»—~ Trigi FreeRun AvglHold: 3001300 TYPE[MUNSAA
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Conducted Spurious @ 2DH5 Ch 39

Agilent Spectrum Analyzer - Conducted Spurior
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t Spectrum Analyzer - Conducted Spuriof

02:10:24 P

L RF 500 DO MALIGN OFF
[Center Freq 12.515000000 GHz 3 Avg Type: Log-Pwr TRACE
PO Fast -»— Trig:FreeRun Avg|Hold: 10110 TYPE M
IFGain:Low #Atten: 10 dB oerfP PPPPP
Mkr1 2.441 3 GHz
Ref Offset21 dB
[0dBidiv__Ref 9.00 dBm -13.420 dBm|
og
-1.00
11.0
<210
S0 251 don]
-41.0
-51.0
810 e St b L "
<710
-81.0
Start 30 MHz Stop 25.00 GHz
‘Res BW 100 kHz #VBW 300 kHz Sweep 2.388 s (30001 pts)

24413 GHz -13.420 dBm

2
3

nse STATUS

GFT-OP-10h (28-Nov-2018) Page 28 of 51



INntertek

Total Quality. Assured. Report No.: 221000224THC-001
TEST REPORT

Conducted Spurious @ 2DH5 Ch 78

Agilent Spectrum Analyzer - Conducted Spurious_»A%X BTC (Pijb4 DOPSK_Chain0_Ch 78_2480)

L RE A\ ALIGN OFF 02:11:09 PM Nov 18, 2022
Center Freq 2.480000000 GHz | ) Avg Type: Log-Pwr TRACE[ 3456
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Conducted Spurious @ 2DH5 Ch 78

Agilent Spectrum Analyzer - Conducted Spuriou BT
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Conducted Spurious @ 2DH5 Ch 78

Agilent Spectrum Analyzer - Conducted Spi BT
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Conducted Spurious @ 3DH5 Ch 0

Agilent Spectrum Analyzer - Conducted Spurious_»A%X BTC (8DPSK_Chain0_Ch 0_2402)
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Conducted Spurious @ 3DH5 Ch 0
Agilent Spectrum Analyzer - Conducted Spuriou: BTC (8DF 1in0_Ch 0_2402)
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Conducted Spurious @ 3DH5 Ch 0
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Conducted Spurious @ 3DH5 Ch 39

Agilent Spectrum Analyzer - Conducted Spurious_»A%X BTC (8DPSK_Chain0_Ch 39_2441)
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0.00
-10.0 .
-20.0
- 26,55 Ygr)
-40.0
50.0
-60.0
-70.0
-80.0
Center 2.4410000 GHz Span 1.480 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)
usc STATUS
.
Conducted Spurious @ 3DH5 Ch 39
pectrum Analyzer - Conducted Spuri BTC (8DF 1ing. 441)
RF S0 DC M ALIGN OFF 02:14:18 PM
Freq 2.425000000 GHz | ) Aug Type: Log-Par TRACE
PHOFast -»- Trig:FreeRun AvglHold: 100/100 TYRE M it
IFGain:Low #Atten: 10 dB oetfP PPPP P
Mkr1 2.440 875 GHz|
Ref Offset21 dB
{0 gediv_Ref 10.00 dBm -10.162 dBm)
000
-100 ’
=200
o 2855 dn]
-400
-50.0
E0.0
700
0.0
Start 2.3000 GHz Stop 2.5500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 24.00 ms {2001 pts)
= [ v _ [ rucron ]
N f 2.440875 GHz 10162 dBm
2 N f 2539 625 GHz 58541 dBm
3
4
5
s
7
8
9
10 -
1 v
< |
usc sTaTUS
.
Conducted Spurious @ 3DH5 Ch 39
pectrum Analyzer - Conducted Spuri BTC (8DF iing. 441)
RF S0@ DO M ALIGN OFF 02;14:49 PM
Freq 12.515000000 GHz 3 Avg Type: Log-Pwr TRACE
WO Fast —»— Trig:FreeRun Avg|Hold: 10110 TYPE (M st
IFGain:Low #Atten: 10 dB oeTP PPPP P
Mkr1 2.441 3 GHz]
Ref Offset21 dB
19 geiciv_Ref 10.00 dBm -11.279 dBm)
o000
-100
=200
. 2358 den]
-40.0
0.0
00— A P
oot
-80 EII
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.388 s (30001 pts]

-11.279 dBm

24413 GHz

STATUS
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Conducted Spurious @ 3DH5 Ch 78

Agilent Spectrum Analyzer - Conducted Spurious_»A%X BTC (8DPSK_Chain0_Ch 78_2480)

A\ ALIGH OFF 02:15:31 PMNov 18, 2022

L RF [S0e DC |
Center Freq 2.480000000 GHz | Avg Type: Log-Pwr mcs’ﬁ
AvglHold: 3001300 TYRE M it

PNO: Wide —»— Trig: Free Run

#Atten: 10 dB il PRPP P

IFGain:Low

Mkr1 2.480 204 3 GHz|
Ref Offset21 dB
E%gsldiv sz 7.7)7) dBm -12.272 dBm

2.5

Center 2.4800000 GHz Span 1.481 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)
usc STATUS
Conducted Spurious @ 3DH5 Ch 78
pectrum Analyzer - Conducted Spuri BTC (8DI 1in0. 2480)
RF S0 DC M ALIGN OFF 02:15:36PM
Freq 2.425000000 GHz | i Avg Type: Log-Pwr TRACE
PHOFast -»- Trig:FreeRun AvglHold: 100/100 TYRE M it
IFGain:Low #Atten: 10 dB oetfP PPPP P
Mkr1 2.480 000 GHz|
Ref Offset21 dB
1L%g idiv__Ref 7.00 dBm -12.363 dBm
-3.00
-130 ’
-230
B0 227 dom}
-430
830
3.0 . LS L TR AT =
730
B30
Start 2.3000 GHz Stop 2.5500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 24.00 ms {2001 pts)

Y S I
f 2.480 000 GHz 12363 dBm

N
2 N f 2506 250 GHz 58.903 dBm
3
4
5
6
7
8
9
10 )
1 v
< | 3
= sTarus
.
Conducted Spurious @ 3DH5 Ch 78
pectrum Analyzer - Conducted Spuri BTC (8D 1in0_ 2480)
RF S0Q@ DO A\ ALIGN OFF 02:16:31 PM
Freq 12.515000000 GHz | . Avg Type: Log-Pwr TRACE
NO:Fust -»— Trig:FreeRun Avgl|Hold: 10/10 TYPE[M i
IFGain:Low #Atten: 10 dB oeTP PPPP P
RefOffsot21 dB Mkr1 2.480 4 GHZ
19 geiciv_Ref 7.00 dBm -13.262 dBm
-3.00
130
-230
. 3227 6]
-43.0
530
630 ke
730
-83.0
Start 30 MHz Stop 25.00 GHz
#VBW 300 kHz Sweep 2.388 s (30001 pts]

#Res BW 100 kHz

24804 GHz -13.262 dBm

STATUS
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8. Emissions in Restricted Frequency Bands (Radiated emission measurements)

8.1 Instrument Setting

Receiver Function

Setting (Below 1GHz)

Setting (Above 1GHz)

Detector QP Peak and Average
9-150 kHz ; 200-300 Hz
RBW 0.15-30 MHz; 9-10 kHz 1MHz
30-1000 MHz; 100-120 kHz
VBW =3 x RBW 3MHz & 1/T Minimum VBW
Sweep Auto couple Auto couple
Start Frequency 9 kHz 1GHz
Stop Frequency 1 GHz Tenth harmonic
Attenuation Auto Auto
8.2 Test setup & procedure
Radiated emission from 9kHz to 30MHz uses Loop Antenna:
Loop
Antenna

EUT &
Peripheral

A

3 meters

0.8m

1
1
»!
g}
I
1

GFT-OP-10h (28-Nov-2018)
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Radiated emission below 1GHz using Bilog Antenna

Antenna
| -

Tower

1.0~4.0 meters

4
gl

EUT & l

Peripheral

| 3 meters
I

A

Receiver
Antenna

0.8m

. -

Ground Plane

] EMI Test
Receiver

I

Radiated emission above 1GHz using Horn Antenna

I~ Antenna
Tower
3 meters
b > Horn or Bilog
EUT & 1-4 meter Antenna
_ Periphera! HPF and Pre-Amp.

(if necessary)

4

! _lat

Ground Plane

[ AN ]

H \H— Spectrum

Analyzer
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Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using
a receiver RBW of 120kHz record QP reading, and the frequency over 1GHz using a spectrum
analyzer RBW of 1MHz and 10Hz VBW record Average reading. (15.209 paragraph), the Peak
reading (1 MHz RBW/ 3 MHz VBW) recorded also on the report.

The EUT for testing is arranged on a turntable. If some peripherals apply to the EUT, the
peripherals will be connected to EUT and the whole system. During the test, all cables were
arranged to produce worst-case emissions. The signal is maximized through rotation. The
height of antenna and polarization is changing constantly for exploring for maximum signal
level. The height of antenna can be up to 4 meters and down to 1 meter.

The measurement for radiated emission will be done at the distance of three meters unless
the signal level is too low to measure at that distance. In the case of the reading under noise
floor, a pre-amplifier is used and/or the test is conducted at a closer distance. And then all
readings are extrapolated back to the equivalent three meter reading using inverse scaling
with distance.

8.3 Limit
Frequency(MHz) Field Strength(uVv/m) Measurement distance(m)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument antenna and

the closed point of any part of the device or system

8.4 Operating Environment Condition

Temperature ('C) :

23

Relative Humidity (%) :

58

GFT-OP-10h (28-Nov-2018)
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8.5 Test Result

8.5.1 Measurement results: frequencies 9kHz to 30MHz

The test was performed on EUT under continuously transmitting mode. The worst case

occurred at 1DH5 Ch 0.

Report No.: 221000224THC-001

. . Corrected Limit .
Ant Polarity | Frequency — Factor | Reading P—— @ 3m Margin
(MHz) (dB/m) | (dBuV) | (dBpV/m) | (dBuV/m) (dB)
Perpendicular 0.009 AV 18.11 60.22 78.33 128.52 -50.19
Perpendicular 0.279 AV 18.55 37.27 55.82 98.73 -42.91
Perpendicular 0.429 AV 18.74 32.68 51.42 94.97 -43.55
Perpendicular 0.579 QP 18.85 36.50 55.35 72.38 -17.03
Perpendicular 0.699 QP 18.92 32.11 51.03 70.81 -19.78
Perpendicular 1.209 QP 19.10 29.21 48.31 65.96 -17.65
Remark: Corr. Factor = Antenna Factor + Cable Loss
. . Corrected Limit .
Ant Polarity | Frequency Detector Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Parallel 0.009 AV 18.11 56.49 74.60 128.52 -53.92
Parallel 0.309 AV 18.63 33.19 51.82 97.82 -46.00
Parallel 0.459 AV 18.76 33.43 52.19 94.38 -42.19
Parallel 0.609 QP 18.86 34.01 52.87 71.93 -19.06
Parallel 0.909 QP 19.04 28.50 47.54 68.49 -20.95
Parallel 1.239 QP 19.10 27.02 46.12 65.76 -19.64
Remark: Corr. Factor = Antenna Factor + Cable Loss
. . Corrected Limit .
Ant Polarity | Frequency T Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Ground-parallel 0.009 AV 18.11 54.72 72.83 128.52 -55.69
Ground-parallel|  0.309 AV 18.63 27.28 4591 97.82 -51.91
Ground-parallel| 0.519 QP 18.81 24.83 43.64 73.34 -29.70
Ground-parallel|  0.609 QP 18.86 27.05 4591 71.93 -26.02
Ground-parallel|  0.909 QP 19.04 19.60 38.64 68.49 -29.85
Ground-parallel 1.209 QP 19.10 20.27 39.37 65.96 -26.59

Remark: Corr. Factor = Antenna Factor + Cable Loss

GFT-OP-10h (28-Nov-2018)

Page 36 of 51




INntertek

Total Quality. Assured.
TEST REPORT

8.5.2 Measurement results: frequencies below 1 GHz

Report No.: 221000224THC-001

The test was performed on EUT under continuously transmitting mode. The worst case
occurred at 1DH5 Ch 0.

. . _ |Corrected| Limit .
Ant Polarity |Frequency — Factor | Reading - @ 3m Margin
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)

Vertical 43.58 QP 20.22 18.11 38.33 40.00 -1.67
Vertical 95.96 QP 15.44 21.87 37.31 43.50 -6.19
Vertical 119.24 QP 17.73 14.49 32.22 43.50 -11.28
Vertical 143.49 QP 20.16 22.34 42.50 43.50 -1.00
Vertical 191.02 QP 17.87 22.05 39.92 43.50 -3.58
Vertical 238.55 QP 19.26 14.74 34.00 46.00 -12.00
Ant Polarity |Frequency Factor | Reading Correc.ted Limit Margin

Detector Reading | @ 3m

(MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m) (dB)

Horizontal 95.96 QP 15.44 23.05 38.49 43.50 -5.01
Horizontal 119.24 QP 17.73 15.52 33.25 43.50 -10.25
Horizontal 143.49 QP 20.16 21.30 41.46 43.50 -2.04
Horizontal | 191.99 QP 17.78 24.15 41.93 43.50 -1.57
Horizontal | 238.55 QP 19.26 19.69 38.95 46.00 -7.05
Horizontal | 262.80 QP 20.55 13.47 34.02 46.00 -11.98

Remark: Corr. Factor = Antenna Factor + Cable Loss
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8.5.3 Measurement results: frequency above 1GHz to 25GHz

Report No.: 221000224THC-001

Frequency [Spectrum| Ant. |Correction| Reading | Corrected | Limit Margin

Mode Analyzer | Pol. | Factor Reading | @3 m
(MHz) |Detector|(H/V)| (dB/m) | (dBuV) |(dBuV/m) |(dBuV/m)| (dB)
4804 PK H -6.59 50.46 43.87 74 -30.13
DH5_ChO 5340 PK H -5.13 52.53 47.40 74 -26.60
4804 PK vV -6.59 49.61 43.02 74 -30.98
4882 PK H -6.09 49.86 43.77 74 -30.23
DH5_Ch39 4260 PK Y -8.40 54.35 45.95 74 -28.05
4882 PK Vv -6.09 46.31 40.22 74 -33.78
DHS Ch78 4960 PK H -6.04 47.66 41.62 74 -32.38
- 4960 PK Vv -6.04 44.25 38.21 74 -35.79
4804 PK H -6.59 55.08 48.49 74 -25.51
2DH5_ChO 4260 PK Y -8.40 52.89 44.49 74 -29.51
4804 PK Y -6.59 48.27 41.68 74 -32.32
4882 PK H -6.09 50.43 44.34 74 -29.66
2DH5_Ch39| 4260 PK Vv -8.40 56.19 47.79 74 -26.21
4882 PK V -6.09 47.16 41.07 74 -32.93
4960 PK H -6.04 45.68 39.64 74 -34.36
2DH5_Ch78| 4260 PK Y -8.40 54.92 46.52 54 -54.00
4960 PK Y -6.04 44.82 38.78 54 -54.00
4804 PK H -6.60 54.12 47.52 74 -26.48
3DH5_ChO 4260 PK \ -8.40 54.29 45.89 74 -28.11
4804 PK \ -6.63 51.05 44.42 74 -29.58
4882 PK H -6.09 51.19 45.10 74 -28.90
3DH5_Ch39| 3990 PK Y -8.87 55.05 46.18 74 -27.82
4882 PK Y -6.09 46.18 40.09 74 -33.91
4960 PK H -6.04 46.97 40.93 74 -33.07
3DH5_Ch78| 3990 PK V -8.87 54.93 46.06 74 -27.94
4960 PK \ -6.04 44.78 38.74 74 -35.26

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_Amplifier Gain
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9. Emission on Band Edge

9.1 Instrument Setting

Report No.: 221000224THC-001

Spectrum Function Setting
Detector Peak and Average
RBW 1MHz
VBW 3MHz & 1/T Minimum VBW
Sweep Auto couple

Restrict bands

2310 MHz ~ 2390 MHz
2483.5 MHz ~ 2500 MHz

Attenuation

Auto

9.2 Test Procedure

The test procedure is the same as Emissions in

emission measurements).

9.3 Operating Environment Condition

Restricted Frequency Bands (Radiated

Temperature ('C) :

23

Relative Humidity (%) :

58
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9.4 Test Results

Report No.: 221000224THC-001

Frequency| Spectrum | Ant. |Correction|Reading| Corrected | Limit | Margin | Restricted
Mode Analyzer | Pol. Factor Reading | @3 m band
(MHz) | Detector |(H/V)| (dB/m) |(dBuV) |(dBuV/m) ((dBuV/m)| (dB) (MHz)
2375.55 PK H 34.32 9.04 43.36 74 -30.64
2310~2390
DHS 2375.93 AV H 34.32 -0.03 34.29 54 -19.71
2490.31 PK H 34.64 7.47 42.11 74 -31.89
2483.5~2500
2499.24 AV H 34.73 -3.40 31.33 54 -22.67
2390.00 PK H 34.25 9.89 44.14 74 -29.86
2310~2390
2DHS 2388.85 AV H 34.26 -1.23 33.03 54 -20.97
2499.43 PK H 34.73 7.54 42.27 74 -31.73
2483.5~2500
2483.50 AV H 34.58 -3.52 31.06 54 -22.94
2382.96 PK H 34.29 9.74 44.03 74 -29.97
2310~2390
3DHS 2375.93 AV H 34.32 -1.43 32.89 54 -21.11
2497.72 PK H 34.71 8.41 43.12 74 -30.88
2483.5~2500
2495.06 AV H 34.68 -2.20 32.48 54 -21.52

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain 0: Restricted Band Bandedge @ DH5 Mode ChO PK

120 Level (dBu\im)

105.0

£

[P BN P P A Peak

15.0

0
2310 2348, 2386. 2424, 2452, 2500
Frequency (MHz)

Chain 0: Restricted Band Bandedge @ DH5 Mode Ch0 AV

120 Level {dBuVim)

105.0

L

gl

s |
30.0 |Average

15.0

0
2310 2348, 2386. 2424, 2462. 2500
Frequency (MHz)

Chain 0: Restricted Band Bandedge @ DH5 Mode Ch78 PK

120Level (dBuvim)

105.0

LI T, Peak

15.0

0
2310 2348. 2386. 2424, 2462, 2500
Frequency (MHz)
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Chain 0: Restricted Band Bandedge @ DH5 Mode Ch78 AV

120 Level (dBuVim})

105.0

90.0 1

75.0

60.0

45.0

30.0 -——~—J T |Average

15.0

a3

0
2310 2348. 2386. 2424, 2462, 2500
Frequency (MHz)

Chain 0: Restricted Band Bandedge @ 2DH5 Mode ChO PK

120 Level {(dBuVim)

105.0

1
450 W Peak

15.0

0
2310 2348. 2386. 2424, 2462, 2500
Frequency (MHz)

Chain 0: Restricted Band Bandedge @ 2DH5 Mode Ch0 AV

120 Level {dBuVim)

105.0

90.0 3

75.0

60.0 ‘

45.0
b
30.0 lAverage

15.0

0
2310 2348, 2386. 2424, 2462, 2500
Frequency (MHz)
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Chain 0: Restricted Band Bandedge @ 2DH5 Mode Ch78 PK

120 Level (dBuV/m})

105.0

90.0

75.0

60.0

45.0 3
MWWWW%WM‘LMWW otny [Peak

30.0

ad

15.0

0
2310 2348. 2386. 2424, 2462, 2500
Frequency (MHz)

Chain 0: Restricted Band Bandedge @ 2DH5 Mode Ch78 AV

120 Level (dBuV/m)

105.0

45.0
30.0 lhverage

15.0

0
2310 2348, 2386. 2424, 2462, 2500
Frequency (MHz)

Chain 0: Restricted Band Bandedge @ 3DH5 Mode ChO PK

120 Level {dBuVim)

105.0

(5]

450 15 t
Peak

0
2310 2348, 2386. 2424, 2462, 2500
Frequency (MHz)
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Chain 0: Restricted Band Bandedge @ 3DH5 Mode ChO AV

120 Level (dBuVim)

105.0

%]

45.0
1
30.0 \Average

2310 2348. 2386. 2424, 2462, 2500
Frequency (MHz)

Chain 0: Restricted Band Bandedge @ 3DH5 Mode Ch78 PK

Level (dBuVim})

120

105.0

45.0 b3
NMMMWMM%WAPMJ Peak

15.0

0
2310 2348, 2386. 2424, 2462, 2500
Frequency (MHz)

Chain 0: Restricted Band Bandedge @ 3DH5 Mode Ch78 AV

1z0Leve! (dBuVim)

105.0

30.0| st e T ! g lAverage

0
2310 2348, 2386. 2424, 2462, 2500
Frequency (MHz)
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10. AC Power Line Conducted Emission

10.1 Measuring instrument setting

Receiver Function Setting
Detector QP
Start frequency 0.15MHz
Stop frequency 30MHz
IF bandwidth 9 kHz
Attenuation 10dB

10.2 Test Procedure

Step 1 | Configure the EUT according to ANSI C63.10:2013. The EUT or host of EHT has to
be placed 0.4 meter far from the conducting wall of the shielding room and at
least 80 centimeters from any other grounded conducting surface.

Step 2 | Connect EUT or host of EUT to the power mains through a line impedance
stabilization network.

Step 3 | All the companion devices are connected to the other LISN. The LISN should
provide 50Uh/500hms coupling impedance.

Step 4 | The frequency range from 150 kHz to 30MHz was searched.

Step 5 | Set the test-receiver system to peak detector and specified bandwidth with
maximum hold mode.

Step 6 | The measurement has to be done between each power line and ground at the
power terminal.

10.3 Test Diagram

’ll.-‘h\ ’ll.-‘h\

A A
. 0
ACPower ——— LISN EUT 5.8GHz Wireless
Tactile
Transmission
EMI
Receiver Smart phone Smart phone
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10.4 Limit
(MHz) Q.P. Ave.
0.15~0.50 66 — 56 56 — 46
0.50~5.00 56 46
5.00~30.0 60 50

10.5 Operating Environment Condition

Temperature ('C) : 24
Relative Humidity (%) : 55
Atmospheric Pressure (hPa) : 1009
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10.6 Test Results

a0 Level (dBuV) Date: 2022-11-14 Time: 16:37:16

\ |
\ |

45

I [
11
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Tezt voltage AT 1207/ 600z
Tenp. / R.H. :24°C ¢/ 55%RH
Atmospheric pressure 1009 hPa
Corr. Reading Level Limit Reading Level Limit Margin
Phasze Frequency Factor oF or op AT AT AT (dE}
(MH=) {dE} {dBu¥) {dBulr) {dBu¥) {dBu¥) {dBulr) {dBu¥) )3 AT
TLmE 0152 366  35.16 4481 65.87  12.45 2211 55.87  -21.06  -33.76
LINE 0.155 965 25.05 37.70 6424 §.31 17.96 54.24 -26. 54 -36.28
LINE 0.440 9. 66 3.1 33.40 57.07 21.02 20,68 47.07 -23067 -16.39
LINE 2.358 2.1 20.02 29.72 56.00 16.24 25.04 46.00 -26. 26 -17. 946
LINE 3799 .10 2198 3168 56.00 12.21 229 46.00 -24 .32 -23.09
LINE 4647 M 22,83 32,53 56.00 16.72 26.42 46.00 2340 -1% 58
Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)
3. Margin (dB) = Level (dBuV) — Limit (dBuV)
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o0 Level {(dBuv) Date: 2022-11-14 Time: 16:40:09

0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Test voltage A 1200 60H=
Temp. ! F.X. :24°¢ [/ 559N
Atmospheric pressure 1009 hPa
Corr. Reading Level Limit Reading Level Limit Marzin
Phaze Fraquency Factor 13 )3 AT AT ) (dE}
{MH=) (dE) {dEul) (dBuV) {dBul) (dBu') (dBu¥) (dBul) OF AV
UNEUTRAL 0158 367 31.82  41.5%  65.56  20.20  29.86  55.56  -23.9%  -25.70
NEUTRAL 0.1%4 9,65 22,77 32.43 63,54 .21 17.97 53,64 -31.41 -35.88
NEUTRAL 0.469 .67 27.20 36,68 56,54 6.71 16.38 46, 54 -19. 66 230,16
NEUTRAL 1.449 9.7 23,23 32.94 56.00 12.33 22.04 45,00 =23 .06 -23. 96
NELTRAL 3.491 9.72 21.89 31.61 56.00 12.59 23.31 46.00 -24 .39 -22.69
NEUTRAL 10,452 9.82 27.18 37.00 60.00 21.74 31.357 50.00 -23.00 -18.43

Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)

3. Margin (dB) = Level (dBuV) — Limit (dBuV)
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Appendix A: Test equipment list

Report No.: 221000224THC-001

Test Calibration Next
Equipment/ Brand Model No. Serial No. Calibration
. Date
Test site Date
EMITest | ¢ ohde & Schwarz ESR7 101822  |2022/08/09 | 2023/08/08
Receiver
Signal Analyzer Agilent N9030A MY51380492 | 2022/08/09 | 2023/08/08
Active Loo SCHWARZBECK
P MESS-ELEKTRONI FMZB1519 1519-067 2022/04/13 | 2023/04/12
Antenna C
Broadband
SHWARZBECK VULB 9168 9168-172 2022/01/20| 2023/01/19
Antenna
Horn Antenna EMCO BBHA 9120 D 9120D-456 |2022/01/21| 2023/01/20
Horn Antenna SCHWARZBECK BBHA 9170 BBHA9170159(2021/04/08 | 2024/04/07
Broadband SGH SGH118(45dB) | 20220105-1 |2022/01/07 | 2023/01/06
Amplifier
Pre-amplifier SGH SGH184 20201124-1 |2021/12/06 | 2022/12/05
Power Meter Anritsu ML2495A 0844001 2022/07/04 | 2023/07/03
Power Sensor Anritsu MA2491A 031543 2022/03/07 | 2023/03/06
966-2(A) Cable SUHNER SMA / EX 100 N/A 2022/03/04 | 2023/03/03
966-2(B) Cable SUHNER SUCOFLEX 104P CBO005 2022/03/04 | 2023/03/03
966-2 Cable SUHNER SUCOFLEX 104P 9403/4P 2021/11/30| 2022/11/29
966-2_3m
Semi-Anechoic 966 2 CEM-966_2 N/A 2022/01/14| 2023/01/13
Chamber
Hight Pass Filter Reactel 7HS'3G{186'51 N/A 2022/05/25 | 2023/05/24
20dB e e
Mini-Circuits BW-S20W5+ N/A 2022/05/25| 2023/05/24
Attenuator
Test software Audix e3 V9 NCR NCR

Note: No Calibration Required (NCR).
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. . Calibration Next
Test Equipment| Brand Model No. Serial No. Date Calibration Date
EMI Test
. R&S ESCI 100018 2022/11/07 2023/11/06
Receiver
LISN R&S ENV216 101160 2022/07/13 2023/07/12
EMCCFD300-B
CON-2 Cable | SUHNER M-NM-6000 170502 2022/04/29 2023/04/28
Test software Audix e3 V4.20040112L NCR NCR

Note: No Calibration Required (NCR).
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Appendix B: Measurement Uncertainty

This uncertainty represents an expanded uncertainty expressed at approximately the 95 %
confidence level using a coverage factor of k=2.0.

Item Uncertainty
Vertically polarized radiated disturbances from 30MHz~1GHz in a semi-anechoic
. 5.16 dB
chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a
. . . 5.02 dB
semi-anechoic chamber at a distance of 3m
Radiated disturbances from 1GHz~18GHz in a semi-anechoic chamber at a
; 5.17 dB
distance of 3m
Vertically polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.39dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 18GHz~26.5GHz in a
. . ) 2.39dB
semi-anechoic chamber at a distance of 1m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a
. 3.70dB
distance of 3m
Emission on the Band Edge Test 4.32dB
RF Antenna Conducted Spurious Test 1.27 dB
Maximum Output Power Test 0.44 dB
Occupied Bandwidth Test 7.78%
Carrier Frequency Separation Test 1.27 dB
Number of Hopping Frequencies Test 1.27 dB
Time of Occupancy (Dwell Time) Test 1.27 dB
AC Power Line Conducted Emission 3.08 dB
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