iNntertek

Total Quality. Assured.

Top Victory Electronics (Taiwan) Co.
Ltd.

Model:
SAT1001R-02, SAT1001****

REPORT NUMBER
221100111THC-001 ®

ISSUE DATE
Dec. 20, 2022

PAGES
36

DOCUMENT CONTROL NUMBER
GFT-OP-10h (28-Nov-2018)
© 2020 Intertek



INntertek

Total Quality. Assured.
Test Report

Report No.: 221100111THC-001

Radio Spectrum
TEST REPORT

Applicant: Top Victory Electronics (Taiwan) Co. Ltd.
10F., No. 230, Liancheng Rd., Zhonghe Dist., New Taipei City
23553, Taiwan

Product: Home Monitoring Platform

Model No.:

SAT1001R-02, SAT1001****

FCCID: ARS-SAT1001
Test Method/ Standard: |47 CFR FCC Part 15.247 & ANSI C63.10 2013
KDB 558074 D01 v05r02
Test By: Intertek Testing Services Taiwan Ltd.,
Hsinchu Laboratory
No. 11, Lane 275, Ko-Nan 1 Street, Chia-Tung Li,
Shiang-Shan District, Hsinchu City, Taiwan
S, :
g Ry et )
— A
S W
/{, /_//.\% § Testing Laboratory
v/ Y
ammn 0597
Mank Chpmg [(Coeo Voug
Mark Chang Rico Deng
Engineer Reviewer

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's
responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than
to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is
authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name or one of its marks for
the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test
results in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or
has ever been under an Intertek certification program.

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

Page 1 of 36



iNntertek

Total Quality. Assured.
TEST REPORT

Report No.: 221100111THC-001

Revision History

Report No.

Issue Date

Revision Summary

221100111THC-001

Dec. 20, 2022

Original report

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

Page 2 of 36




INntertek

Total Quality. Assured.

Report No.: 221100111THC-001

TEST REPORT
Table of Contents
SUMMATY OF TESE DAt ...vvveeeeiiiiee e et e e e e e e st e e e e ste e e e e nataeeeeenseeeeeaanens 5
1. General INformMation ... e e e e e e e e e e e e e e aeas 6
1.1 ldentification Of the EUT ...ttt e e e e e 6
A Y 1 =Y g Yo e [Tl ] o) [ o PP 6
1.3 OPEration MOTE ...cceiiiiiieeieiiee et e e st e s e st e e e e s sabee e e s e abaeeeeassaeesenanees 7
1.4 Peripherals @QUIPMENT ..o ittt e e e e e s st e e e s s aaaee e e naneees 7
2. Minimum 6 dB BandWidth ......ceeeeiiiiieie e e 8
2.1 Instrument SEttiNg. ..o, 8
A 11l e do Tl Te [V o < U UTTT 8
2.3 TSt DIaBIamM e 8
S o o 1 PSR 8
B T 11 (=T U1 PR 9
3. Maximum Peak Conducted OQULPUL POWET........ceeiiiiieiiiiiieeee e eecrree e e e e e 10
3.1 0Instrument SEttiNg. ..o, 11
I 1T o oY ot o VT SRR 11
3.3 TESt DIaBram e, 11
B X o PSR 11
BT 11 (=1 U1 L 3SR 12
4. POWET SPECLIAl DENSILY...uuuiiiiiieei it e e e e e e e st ree e e e e e e e e eanraaaeneeaeeeas 13
O R T A U [ =T 0 Y =] 1 = 2Pt 13
A 1Tyl o o Yol =T [V SRR 13
R =T D 1= = - o PPt 13
I oY SRR 13
I 1Tyl 2 (=T ] SRR 14
5. Emissions in Non-Restricted Frequency Bands .........cocccviveeieiieeieciiiieeeeeee e ee e e 16
o A g T o U] 0 V= R =1 o V=N 16
oI [Tl o o Yol =T [V PSR 16
T T =TS QDT =4 - o N 16
LT X o SRR 16
oI T 11 o (=1 U1 L 3SR 16
6. Emissions in Restricted Frequency Bands (Radiated emission measurements)................... 17
(ST R [ T o U] 0 =T Y=Y o of o =N 20
6.2 TSt SETUP & PrOCEAUIE c.eeiiiieeittteeeee ettt e et e e e e e e e ss bt b eeeeeeeeeeesrraaeeeeeeeeas 20
0 T 8 o PSP 22
O 1Ty (=T U | PSR 23
7. EMIisSion 0N Band EAZE....cceiii ittt e e e e e e e e e e e e 27
7.1 Instrument SEtting ..., 27
A 11 o o T [ PSR 27

GFT-OP-10h (28-Nov-2018) Page 3 of 36



INntertek

Total lity. A d.
otal Quality. Assure Report No.: 221100111 THC-001

TEST REPORT
7.3 TESE RESUIES ...ttt e e e st e s sttt e e e s are e e e s snrneeeessneeeeas 27
8. AC Power Line Conducted EMISSION .....cciiiuvieiiiiiieeeiiiiieeessireee e sieee s ssiae e e e ssraeeessnaraeesenneees 30
8.1 Measuring instrument setting.......ccccciiiii . 30
8.2 TESE PrOCRUUIE ...ciettee ettt et e e e st e e sttt e e s sttt e e e sareeeeseanraeeesnnneeeeas 30
8.3 TESt DIaBramM e, 30
I I oV PP UP RO PPPPPPRPPP 30
8.5 TESE RESUIES ...ttt e sttt e s sttt e e e s sare e e e s s nteeeessnreeeeas 32
Appendix A: Test eqUIPMENT TS .iii i e e ee s 34
Appendix B: Measurement UNCErtainty. ..o ieicciiiieie et e e e evanreeee e 36

GFT-OP-10h (28-Nov-2018) Page 4 of 36



INntertek

Total Quality. Assured.
TEST REPORT

Summary of Test Data

Report No.: 221100111THC-001

Applicable Rule

Test R i Resul
est Requirement (Section 15.247) esult
Minimum 6 dB Bandwidth 15.247(a)(2) Pass
Maximum Peak Conducted Output Power 15.247(b)(3) Pass
Power Spectral Density 15.247(e) Pass
Emissions In Non-Restricted Frequency Bands 15.247(d) Pass
Emis§ions In F.les.tricted Frequency Bands 15.247(d), 15.205, 15.209 Pass
(Radiated emission measurements)
Emission On The Band Edge 15.247(d), 15.205 Pass
AC Power Line Conducted Emission 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: Home Monitoring Platform
Model No.: SAT1001R-02

Operating Frequency: 2402 MHz ~ 2480 MHz
Channel Number: 40 channels

Frequency of Each Channel: |2402+2 k, k=0~ 39

Rated Power: 100-240Vac, 50/60Hz
Power Cord: N/A

Sample receiving date: 2022/11/07

Sample condition: Workable

Test Date(s): 2022/11/28~2022/12/07

1.2 Additional information about the EUT

The customer confirmed SAT1001**** is a series model to SAT1001R-02 (EUT), the different
model numbers are served as marketing strategy.

Explanation of model designation SAT1001****:

The customer confirmed the “*” can be any alphanumeric character including blank, for
marketing differences.

1.3 Antenna description

Antenna Gain :-1.0 dBi
Antenna Type : Chip antenna
Connector Type : Fixed

GFT-OP-10h (28-Nov-2018) Page 6 of 36
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1.3 Operation mode

Connected to Notebook PC via USB Cable, executing “EspRFTestTool v2.8 Manual” to select
different frequency.

The signal is maximized through rotation and placement in the three orthogonal axes.

X axis Y axis Z axis
After verifying three axes, we found the maximum electromagnetic field was occurred at
X axis. The final test data was executed under this configuration.

Frequency Signal on Signal on & off | Duty | Duty Cycle
(MHz) time(ms) time(ms) cycle factor
BLE 1M 19 2440 2.084 2.504 0.832 0.797

Mode Channel

1.4 Peripherals equipment

Peripherals Brand Model No. Serial No. Data cable
Notebook PC HP HP Probook 440 G3 5CD8021S99 | USB shielded cable 1.5m
Fixture N/A N/A N/A Type-B USB 1.5m

GFT-OP-10h (28-Nov-2018) Page 7 of 36
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2. Minimum 6 dB Bandwidth

2.1 Instrument Setting

Spectrum Parameter Setting
Detector Peak
RBW 100kHz
VBW =3 x RBW
Sweep Auto couple
Trace Allow the trace to stabilize.
Span Between two times and five times the occupied bandwidth
Attenuation Auto

2.2 Test Procedure

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

Step 2 Test was performed accordance with ANSI C63.10.

Step 3 Measure the maximum width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and
lower frequencies) that are attenuated by 6 dB relative to the maximum level
measured in the fundamental emission

2.3 Test Diagram

Attenuator
&
g — DC block
OH — EUT
O O

Spectrum Analyzer

2.4 Limit

The minimum 6 dB bandwidth shall be at least 500 kHz.

GFT-OP-10h (28-Nov-2018) Page 8 of 36
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2.5 Test Results

Report No

.2 221100111THC-001

Temperature ('C) : 22
Relative Humidity (%) : 64
Test date : 2022/11/25
Frequency | 6dB Bandwidth Limit
Mode Channel (l?/le) y (MHz) (MHz) Result
0 2402 0.645 >0.5 Pass
BLE 1M 19 2440 0.638 >0.5 Pass
39 2480 0.643 >0.5 Pass

GFT-OP-10h (28-Nov-2018)
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Chain 0: 6dB Bandwidth @ BLE 1M Mode Ch 0

hain0_Ch 0_2402)

RL RF S0Q DO SENSE:INT ALIGNAUTO 11:15:36 AM

ICenter Freq 2.402000000 GHz | 3 Avg Type: Log-Pwr TRAGE 3

PNO-Wide -»- Trig:FreeRun Avg|Hold: 100/100 TYPE[M v

IFGain:Low #Atten: 10 dB DET|P RN N

AMKr3 644.7 kHz|

Ref Offset 20.5 dB
Egg /div__Ref 20,50 dBm -0.008 dB|
10

e ¢
-9.80
-195
=295
395
495
695
695

Center 2.402000 GHz Span 2.000 MHz|

| #Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (4001 pts)

24019635 GHz
f 401 655 8 GHz
f () 644.7 kHz (A)

3

msa STATUS

Chain 0: 6dB Bandwidth @ BLE 1M Mode Ch 19

hain0_CH 19_2440)

RL RF S0Q DO SENSE:INT ALIGNAUTO 11:17:25 AM

Center Freq 2.440000000 GHz | ) Avg Type: Log-Pur TRAGE [

PNO-Wide -+~ Trig:FreeRun Avg|Hold: 100/100 TYPE[M v

IFGain:Low #Atten: 10 dB DET|P MR NN

AMKr3 638.1 kHz|

Ref Offset 20.5 dB
Egg /div__Ref 20,50 dBm 0.052 dB|
10

0.500 . 0.25 dEm|
-9.80
-195
=295
-395
495
595
695

Center 2.440000 GHz Span 2.000 MHz|

| #Res BW 100 kHz #V/BW 300 kHz Sweep 1.067 ms (4001 pts)

24399495 GHz
24396625 GHz 2
638.1 kHz (4) 0.052 dB

3

msa STATUS

Chain 0: 6dB Bandwidth @ BLE 1M Mode Ch 39

hain0_Ch 39_2480)

RL RF ALIGN AUTO AMNoy 2!
ICenter Freq 2.480000000 GHz | ) Avg Type: Log-Pur TRAGE o
PHO-Wide -+ Trig:Free Run Avg|Hold: 100/100 TYPE Mt
IFGain:Low #Atten: 10 dB DET|P MR NN
AMKr3 642.5 kHz|
Ref Offset 20.5 dB
19 gBidiy__Ref 20.50 dBm 0.053 dBj
10
0.500 . -0.35 db
-9.80
-195
=295
-395
495
595
695
Center 2.480000 GHz Span 2.000 MHz|
| #Res BW 100 kHz #V/BW 300 kHz Sweep 1.067 ms (4001 pts)
A N
f 24802205 GHz 5623 dBm
f 2.479 655 1 GHz -0.403 dBm
f o 642.5 kHz (A) 0.053 dB
| a8
nsa sTaTUS
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3. Maximum Peak Conducted Output Power

3.1 Instrument Setting

Power Meter Parameter Setting
Bandwidth 65MHz bandwidth is greater than the EUT emission bandwidth
Detector Peak & Average

3.2Test Procedure

he preferred methodology is to use integrated average power measurements, as described in
11.9.2 and 11.13.3 of ANSI C63.10. The peak integrated band power methods of 11.9.1.2 and
11.13.3.2 of ANSI C63.10 are not applicable for FCC compliance testing purposes.

3.3 Test Diagram

Attenuator
&
—— DC block
OH — EUT
OO

Power meter

3.4 Limit

For systems using digital modulation in the 2400-2483.5 MHz: 1 Watt (30dBm)

GFT-OP-10h (28-Nov-2018) Page 11 of 36
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3.5 Test Results

Report No.: 221100111THC-001

Temperature ('C) : 22
Relative Humidity (%) : 64
Test date : 2022/11/25
Output Total |Maximum | Maximum
Frequency| Power Power Power Power Limit | Margin
M h |
ode | Channel| " i)y | [av] [AV] [PK] [PK] | (dBm)| (dB)
(dBm) (mW) (dBm) (mW)
0 2402 7.40 5.50 7.90 6.17 30 -22.10
BLE 1M 19 2440 7.30 5.37 7.80 6.03 30 -22.20
39 2480 6.60 4.57 7.10 5.13 30 -22.90

GFT-OP-10h (28-Nov-2018)
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4. Power Spectral Density

4.1 Instrument Setting

Report No.: 221100111THC-001

Spectrum Function Setting
Detector Peak
RBW =3 kHz
VBW =3 x RBW
Sweep Auto couple
Trace Max hold
Span 1.5 times x 6dB bandwidth

Attenuation

Auto

4.2 Test Procedure

Step1 | Test procedure refer to subclause 11.10 of ANSI C63.10.

Step 2 | Using the maximum conducted output power in the fundamental emission

demonstrates compliance. The EUT must be configured to transmit continuously
at full power over the measurement duration.

Step 3 | Use the peak marker function to determine the maximum amplitude level within

the RBW.

4.3 Test Diagram

Attenuator
&
— DC block
OH —
(ON®)

Spectrum Analyzer

4.4 Limit

EUT

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time

interval of continuous transmission

GFT-OP-10h (28-Nov-2018)
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4.5 Test Results

Temperature ('C) : 22
Relative Humidity (%) : 64
Test date : 2022/11/25
Frequency PSD Limit Margin
Mode Channel (MHz) (dBm) (dBm) (dB)
0 2402 -2.857 8 -10.857
BLE 1M 19 2440 -2.804 8 -10.804
39 2480 -3.872 8 -11.872

GFT-OP-10h (28-Nov-2018)
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Chain 0: Power Spectral Density @ BLE 1M Mode CH 0

L [T SENEENT ALIGNAUTC T2:15:43 AMNoY
iﬁ iﬁiﬁiﬁiﬁ E'H Avg Type: Log-Pur
L z ..uu,w‘“. s Trig:Free Run A:ﬁumfw:ﬁoo TVFEM
IFGain:Love #Atten: 10 dB cer|F
Mkr1 2.401 973 0 GHz|
Ref Offset 205 dB
10dBdly  Ref 20.50 dBm -2.857 dBm
Log
Center 2.4020000 GHz Span 1.500 MHz,
#Res BW 10 kHz #VBW 30 kHz Sweep 14.40 ms (1001 pts)
usc: sTaTus

Chain 0: Power Spectral Density @ BLE 1M Mode CH 19

T 3
enter Freq 2.

SENEEINT

t 11,1732 A
Avg Type: Log-Pur Ak
FNO:Wide -+~ Trig:Free Run AvglHold: 1001100 TVFE M
IFGain:Love #Atten: 10 dB cer|F
Mkr1 2.439 973 0 GHz|
Ref Offset 20.5 dB
10 derdiv - Ref 20.50 dBm -2.804 dBm
Log
Center 2.4400000 GHz Span 1.500 MHz,
#Res BW 10 kHz #VBW 30 kHz Sweep 14.40 ms (1001 pts)
usc STATUS)

Chain 0: Power Spectral Density @ BLE 1M Mode CH 39

Agilont Spoctrum Analy

wor Spoctral Density_TPY_SAT_BLE (LE 1M_Chaind.

Avg Type: Log-Pur
PO Wide ~»- Trig: Free Run AvglHold: 1001100
IFGain:Lows #atten: 10 dB
Mkr1 2.479 973 0 GHZ
Ref Offset 20.5 dB

19 gy Ref 20.00 dBm -3.872 dBm|
Center 2.4800000 GHz Span 1.500 MHz'
#Res BW 10 kHz #VBW 30 kHz Sweep 14.40 ms {1001 pts)
uso sTATUS

GFT-OP-10h (28-Nov-2018) Page 15 of 36



INntertek

Total Quality. Assured.
TEST REPORT

5. Emissions in Non-Restricted Frequency Bands

5.1 Instruments Setting

Report No.: 221100111THC-001

Spectrum Function Setting Setting
P (Reference Level) (Emission Level)
Detector Peak Peak
RBW > 100 kHz = 100 kHz
VBW > 3 x RBW > 3 x RBW
Sweep Auto couple Auto couple
Trace Max hold Max hold
Span > 1.5 time 6dB bandwidth
Attenuation Auto Auto

5.2 Test Procedure

Step 1

spectrum analyzer.

Step 2
Step 3
Step 4

5.3 Test Diagram

cE

Attenuato
&
DC block

1

Set instrument center frequency to center frequency.
Use the parameter configured in subclause 11.11 of ANSI C63.10 to measure.
Use the peak marker function to determine the maximum amplitude level.

r

EUT

O O

Spectrum Analyzer

5.4 Limit

| S|

The procedure was used in antenna-port conducted and connected to the

The peak output power measured in any 100 kHz bandwidth outside of the authorized
frequency band shall be attenuated by at least 20 dB relative to the maximum in-band peak

PSD level in 100 kHz

5.5 Test Results

Temperature ('C) : 22
Relative Humidity (%) : 64
Test date : 2022/11/25

GFT-OP-10h (28-Nov-2018)
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Chain 0: Conducted Spurious @ BLE 1M Mode Ch 0

Z)

ype: Log-Pur
Avg|Hold: 300/300

FNO: Wide ~»- Trig:FreeRun
IFGain:Low #Atten: 10 dB

Mkr1 2.401 973 4 GHz
6.915 dBm

Ref Offset 205 dB
‘\L%E:Bmw Ref 20.50 dBm

Center 2.4020000 GHz Span 967.0 kHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)
J=s sTaTUS
Chain 0: Conducted Spurious @ BLE 1M Mode Ch 0
octr s_TPV_SAT_BLE (LE 1M 2)
o ALl
. Type: Log-Pur
HGTan e Fr Avg[Hold: 1001100 i o
MKr1 2.402 250 GHz|
Ref Offset 205 dB
[0 deidy__Ref 2(:50 dBm 6.734 dBm)
og
9
&
Stop 2.5500 GHz
Sweep 24,00 ms (2001 pts)

Start 2.3000 GHz
#Res BW 100 kHz #VBW 300 kHz
S L 1 1 S ~

[MeRMoElTRCISELL kL Y
N f 2.402 250 GHz 6.734 dBm
2,399 375 GHz -47.035 dBm

2 N f

3

4

5

[

7

8

]

10

1 v
Chain 0: Conducted Spurious @ BLE 1M Mode Ch 0
Agilent Spectrum Analyzer - Conducted Spurious_TPV_SAT_BLE (LE 1M_Chain0_Ch 0_2402)

50
e: Log-Pwr
TPE[M

L RF X IGH
enter Freq 12.515000000 GHz ‘ e
PHO: Fast  ~%— m:ﬁgﬁgn AvglHeld: 10110 FPPPPP

FGain:Low

Mkr1 2.402 2 GHz|

Ref Offset 20.6 dB
[0 deidy__Ref 2(:50 dBm 6.232 dBm)
og
4

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.388 s (30001 pts;
T FUnCTion T FORCToR Wbt FUctionveie T

[MeRMoElTRCISELL kL
N f 24022 GHz 6.232 dBm

Sowo-wanswn

STATUS
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Chaln 0: Conducted Spurious @ BLE 1M Mode Ch 19

11:17:41 AMNov
Avg Type: Log-P TRACE
enter Freq 2 440000000 GHz PNO:W!d- . TrigFresRun A\E\Hml:sn;n%mw
IFGain:Low #Arten: 10 dB
Mkr1 2.439 977 0 GHz
Ref Offset 205 dB
10 dBidiv Ref 20.50 dBm 6.690 dBm
og

Center 2.4400000 GHz Span 957.2 kHz

es BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001

]
sTATUS

Jrss

Chaln 0: Conducted Spurlous @ BLE 1M Mode Ch 19

e: Log:
AvalHold: 1001100
TP FPRER

2.425000000 GHz

enter Freq 2.
PNO: Fast =+
IFGain:Low Mnen 10 dB
Ref Offset 205 dB Mkr1 2.440 250 GHz
10 deraiy__Ref 20.50 dBm 6.005 dBm
.
%
Start 2.3000 GHz Stop 2.5500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 24.00 ms (2001 pts)
[ | Fuiciion

f 2.44¢ 6,006 dBm
2400 wo GHz £7.134 dBm

STATUS

Avg Type: Log-Pwr
Avg[Held: 10/10

G:Fast ~»- Trig:FreeRun
FGainiLow #Atten: 10 dB
Ref Offset 205 dB Wikri 2.439 6 GHa
10 deraiv__Ref 20.50 dBm 5.063 dBm
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.388 s (30001 pts]

sTATUS

GFT-OP-10h (28-Nov-2018) Page 18 of 36
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Chaln 0: Conducted Spurious @ BLE 1M Mode Ch 39

11:19:04 AMNow
Avg Type: Log-P TRACE
enter Freq 2 480000000 GHz T A\E\Hml:sn;n%mw
IFGain:Low #Arten: 10 dB
Mkr1 2.480 212 0 GHz
Ref Offset 205 dB
10 dBidiv Ref 20.50 dBm 5.601 dBm
og
Center 2.4800000 GHz Span 963.8 kHz
es BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001
]
sTATUS

Jrss

Chaln 0: Conducted Spurlous @ BLE 1M Mode Ch 39

e: Log-Pur
AvalHold: 1001100
TP FPRER

enter Freq 2.425000000 GHz
Festnton s a8
Mkr1 2.480 000 GHz|
5.215 dBm

Ref Offset 205 dB
10 dBidiv Ref 20.50 dBm

Stop 2.5500 GHz
Sweep 24.00 ms (2001 pts)

Start 2.3000 GHz

#Res BIW 100 kHz #VBW 300 kHz

I O A . 1 R 1 S
5.216 dBm

2,480 000 GHz
2,484 626 GHz £5.788 dBm

N f

STATUS

ALIGH AUTO
Avg Type: Log-Pwr
AvglHold: 10110

PNO: Fast ~+- Trig:FreeRun
IFGain:Low #htten: 10 dB
Mkr1 2,480 4 GHz|

4.373 dBm

Ref Offset 20.5 dB
ﬂﬂga’”” Ref 20.50 dBm

¢

Stop 25.00 GHz
Sweep 2.388 s (30001 pts)

Start 30 MHz
Res BW 100 kHz #VBW 300 KHz
T ) O 7 T S

2.480 4 GHz 4373 dBm

sTATUS

GFT-OP-10h (28-Nov-2018) Page 19 of 36
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Report No.: 221100111THC-001

6. Emissions in Restricted Frequency Bands (Radiated emission measurements)

6.1 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
6.2 Test setup & procedure
Radiated emission from 9kHz to 30MHz uses Loop Antenna:
Loop
Antenna

3 meters

A

EUT &
Peripherals

0.8 m

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

| = Antenna
Tower
| 3 meters 1.0 ZILO meters
< P
! Receiver
Antenna
EUT & l
Peripherals
[ ]
0.8 m
[ I—\
Ground Plane
N L emi Test
Receiver
[ ]
Radiated emission above 1GHz using Horn Antenna
Antenna
3 meters Tower

Horn or Bilog
EUT & 1-4 meter Antenna

Peripherals HPF and Pre-Amp.

S

(if necessary)

1.5m

v | .—\

Ground Plane

[ \ ]

H \H— Spectrum

Analyzer

GFT-OP-10h (28-Nov-2018) Page 21 of 36



INntertek

Total Quality. Assured.

Report No.: 221100111THC-001
TEST REPORT

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.

6.3 Limit
Frequency(MHz) Field Strength(uV/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
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6.4 Test Result

6.4.1 Measurement results: frequencies 9kHz to 30MHz

Report No.: 221100111THC-001

Temperature ('C) : 20
Relative Humidity (%) : 60
Test date : 2022/12/05

The test was performed on EUT under continuously transmitting mode. The worst case
occurred at BLE 1M, Ch_0.

Frequency | Spectrum | Correction | Reading |Corrected| Limit Margin
Antenna .
Polarity Analyzer Factor Reading | @3 m
(MHz) Detector | (dB/m) (dBuV) |[(dBuV/m) |(dBuV/m)| (dB)
Perpendicular 0.609 QP 18.86 37.42 56.28 71.91 -15.63
Perpendicular 1.209 QP 19.10 28.29 47.39 65.96 -18.57
Perpendicular 1.808 QP 19.10 24.43 43.53 69.54 -26.01
Perpendicular 2.408 QP 19.10 21.45 40.55 69.54 -28.99
Perpendicular 3.008 QP 19.10 19.97 39.07 69.54 -30.47
Perpendicular 3.638 QP 19.26 16.64 35.90 69.54 -33.64
Remark: Corr. Factor = Antenna Factor + Cable Loss
Frequency | Spectrum | Correction | Reading |Corrected| Limit Margin
Antenna .
Polarity Analyzer Factor Reading | @3 m
(MHz) Detector | (dB/m) (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
Parallel 0.579 QP 18.85 31.37 50.22 72.35 -22.13
Parallel 1.209 QP 19.10 25.05 44.15 65.96 -21.81
Parallel 1.808 QP 19.10 21.31 40.41 69.54 -29.13
Parallel 2.408 QP 19.10 18.66 37.76 69.54 -31.78
Parallel 3.008 QP 19.10 17.25 36.35 69.54 -33.19
Parallel 3.608 QP 19.24 16.15 35.39 69.54 -34.15

Remark: Corr. Factor = Antenna Factor + Cable Loss
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Frequency | Spectrum | Correction | Reading |Corrected| Limit Margin
Antenna .
Polarity Analyzer Factor Reading | @3 m
(MHz) Detector | (dB/m) (dBuV) |[(dBuV/m) |(dBuV/m)| (dB)

Ground-parallel 0.609 QP 18.86 23.99 42.85 71.91 -29.06
Ground-parallel 0.999 Qp 19.10 18.65 37.75 67.61 -29.86
Ground-parallel 1.838 Qp 19.10 15.98 35.08 69.54 -34.46
Ground-parallel 3.548 Qp 19.23 13.04 32.27 69.54 -37.27
Ground-parallel 5.737 QP 19.81 11.45 31.26 69.54 -38.28
Ground-parallel 7.867 QP 20.41 10.87 31.28 69.54 -38.26

Remark: Corr. Factor = Antenna Factor + Cable Loss
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6.4.2 Measurement results: frequencies below 1 GHz

Temperature ('C) : 23
Relative Humidity (%) : 64
Test date : 2022/11/22

The test was performed on EUT under continuously transmitting mode. The worst case
occurred at BLE 1M, Ch_0.

Frequency| Spectrum |Correction| Reading |Corrected| Limit Margin
Antenna .
Polarity Analyzer | Factor Reading | @3 m

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

Horizontal 122.15 QP 22.80 3.66 26.46 43.50 -17.04
Horizontal 286.08 QP 21.79 -0.21 21.58 46.00 -24.42
Horizontal 448.07 QP 25.84 0.66 26.50 46.00 -19.50
Horizontal 623.64 QP 28.37 0.27 28.64 46.00 -17.36
Horizontal 729.37 QP 29.55 2.53 32.08 46.00 -13.92
Horizontal 822.49 QP 31.22 0.44 31.66 46.00 -14.34

Frequency| Spectrum |Correction| Reading |Corrected| Limit Margin
Antenna .
Polarity Analyzer | Factor Reading | @3 m

(MHz) | Detector | (dB/m) (dBuv) |(dBuV/m)|(dBuV/m)| (dB)

Vertical 73.65 QP 13.48 22.65 36.13 40.00 -3.87
Vertical 128.94 QP 22.94 14.81 37.75 43.50 -5.75
Vertical 190.05 QP 17.28 11.06 28.34 43.50 -15.16
Vertical 245.34 QP 20.02 8.48 28.50 46.00 -17.50
Vertical 644.01 QP 29.56 1.32 30.88 46.00 -15.12
Vertical 732.28 QP 29.41 2.53 31.94 46.00 -14.06

Remark: Corr. Factor = Antenna Factor + Cable Loss
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Report No.: 221100111THC-001

6.4.3 Measurement results: frequency above 1GHz to 25GHz

Temperature ('C) : 23
Relative Humidity (%) : 64
Test date : 2022/11/22
Frequency| Spectrum | Ant. |Correction| Reading | Corrected Limit |Margin
Mode Analyzer | Pol. Factor Reading @3m
(MHz) | Detector |(H/V)| (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
3206.6 PK H -12.90 62.00 49.10 74 -24.90
4804 PK H -6.59 58.00 51.41 74 -22.59
BLE 1M_ChO 4260 PK \Y -8.40 60.95 52.55 74 -21.45
4804 PK Vv -6.59 60.00 53.41 74 -20.59
4804 AV Vv -6.59 55.50 48.91 54 -5.09
3253.3 PK H -12.83 62.56 49.73 74 -24.27
BLE 1M Ch1S 4880 PK H -6.11 54.50 48.39 74 -25.61
- 4245 PK \Y -8.48 60.89 52.41 74 -21.59
4880 PK \Y -6.11 58.50 52.39 74 -21.61
4960 PK H -6.04 50.00 43.96 74 -30.04
BLE 1M ch39 3306.6 PK Vv -13.10 63.23 50.13 74 -23.87
- 4260 PK \Y, -8.40 61.77 53.37 74 -20.63
4960 PK \ -6.04 54.00 47.96 74 -26.04

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

7.1 Instrument Setting

Report No.: 221100111THC-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

7.2 Test Procedure

The test procedure is the same as Emissions in

emission measurements).

7.3 Test Results

Restricted Frequency Bands (Radiated

Temperature ('C) : 23
Relative Humidity (%) : 64
Test date : 2022/11/22
Frequency |Spectrum| Ant. |Correction|Reading| Corrected Limit |Margin| Restricted
Mode Analyzer | Pol. Factor Reading @3m band
(MHz) |Detector|(H/V)| (dB/m) |(dBuV) |(dBuV/m) |(dBuV/m)| (dB) (MHz)
2377.26 PK H 34.31 8.92 43.23 74 -30.77
2310~2390
BLE 1M 2362.06 AV H 34.38 -1.89 32.49 54 -21.51
2494.49 PK H 34.68 9.39 44.07 74 -29.93
2483.5~2500
2483.50 AV H 34.58 -0.50 34.08 54 -19.92

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain 0: Restricted Band Bandedge @ BLE 1M Mode Ch0 PK

Level {dBuVim) Date: 11-22-2022 Time: 15:38:43

113.8

[g%]

97.5]

81.3

65.0

e 1 W
Peak

32.5)

16.3

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

Chain 0: Restricted Band Bandedge @ BLE 1M Mode Ch0 AV

Level {dBuVim) Date: 11-22-2022 Time: 15:39:50

113.8

97.5]

81.3

65.0 \

48.8
1
32.5] lAverage

16.3

]
2310 2348, 2386. 2424, 2462, 2500
Frequency (MHz)
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Chain 0: Restricted Band Bandedge @ BLE 1M Mode Ch39 PK

Level {dBuVim) Date: 11-22-2022 Time: 15:42:55

113.8

97.5]

81.3

65.0 \

48.8 2
Peak

32.5)

16.3

]
2310 2348, 2386. 2424, 2462, 2500
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Chain 0: Restricted Band Bandedge @ BLE 1M Mode Ch39 AV

Level {dBuVim) Date: 11-22-2022 Time: 15:43:14
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48.8 J
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Frequency (MHz)
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8. AC Power Line Conducted Emission

8.1 Measuring instrument setting

Report No.: 221100111THC-001

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

8.2 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.

8.3 Test Diagram

AC Power

LISN

EMI

Receiver
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8.4 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
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8.5 Test Results

90 Level (dBuv) Date: 2022-12-07 Time: 11:38:47

\ |
\ |

45
112
mn
0
0.15 0.5 1 2 b 10 20 30
Frequency {MHz)
Tezt voltage AT 1207 60ls
Temp. [ F.K. (23°C | 539RK
Atmospheric pressure 1006HPa
Carr. Reading Level Limit Reading Level Limit Margin
Phaze Frequenay Factor e i3 ne AT AT AN (dE)
(MH=) (dE) (dBul) {dBulr) {dBulr) {dEu) (dBuV) (dBuV) Qr AV
L 0119 3,65  17.32  26.97  64.55 696 16.62  54.35  -37.58  -371.93
LINE 0.369 9. 66 14,78 24 .43 58.52 6.47 16.13 45,52 -34.08 -32.39
LINE 0. 464 966 26,83 36.49 56.63 21.35 31.01 46,63 -20.14 -15.61
LINE 0.918 9.69 21.02 30,70 56,00 15,65 25.33 46.00 -25.30 -20.87
LINE 16,312 9,62 26.43 36,25 60,00 15.69 25,52 50.00 -23.75 -24 .48
LINE 19,532 9. 84 27,57 37.41 £0.00 18,357 258.41 50.00 -22.59 -21.59
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)

GFT-OP-10h (28-Nov-2018) Page 32 of 36



INntertek

Total Quality. Assured.

Report No.: 221100111THC-001
TEST REPORT

a0 Lewvel {dBu\/} Date: 2022-12-07 Time: 11:36:29

45 d
il |
_, i
1
W
1]
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Tezt voltage AT 1207/ 60Kz
Temp. { R.K. :2z°0 f 559RH

Atmospheric pressure 1006hPa

Corr. Feading Level Limit Reading Level Limit Margin
FPhaze Frequency Factor nr 13 )3 AN AT AT {dB}
(M=) (dE} (dBulry {dBulry {dBuly (dBul) {dBulr) (dBulry ne AT

NEUTEAL 0.182 966 16.96 2662 64 .42 280 12.47 54,42 -27.80 -40 .95
NEUTEAL 0.267 .67 962 19,28 58.56 2.94 12 66 4856 -39 28 -25.91
NEUTRAL 0.461 9.467 21.13 20,81 56,67 14.04 221 46,67 -25 87 -22.96
NEUTRAL 0.2 9,69 16.08 2577 56.00 §.06 17.76 46,00 -30.23 -25.24
NEUTRAL 15,552 9,87 30.31 4018 6000 1654 28 .41 50.00 -19 82 -21.59
NEUTRAL 20,486 9,93 28.70 38,63 60.00 21.67 31.59 50,00 -21.37 -18.41

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.: 221100111THC-001

Test Equipment/ Calibration Next
9 p Brand Model No. Serial No. Calibration
Test site Date
Date
EMI Test Rohde & Schwarz ESR7 101822 | 2022/08/09 | 2023/08/08
Receiver
Signal Analyzer Agilent N9030A MY51380492 | 2022/08/09 | 2023/08/08
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC FMZB1519 1519-067 2022/04/13 | 2023/04/12
Bilog Hybrid BLB17J04019
Amtenna ETC MCTD 2786B | 0"\ o= 15" | 2022/10/04 | 2023/10/03
Horn Antenna SHWARZBECK BBHA 9120 D 9120D-456 2022/01/21 | 2023/01/20
Horn Antenna SCHWARZBECK BBHA 9170 BBHA9170159 | 2020/08/20 | 2023/08/19
Broadband
e SGH SGH118(45dB) 20220105-1 | 2022/01/07 | 2023/01/06
Amplifier
Pre-amplifier SGH SGH184 20201124-1 | 2022/11/11 | 2023/11/10
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 CB0O00O5 2022/03/04 | 2023/03/03
966-2 Cable SUHNER SUCOFLEX 104P 9403/4P 2022/11/25 | 2023/11/24
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/18G-S11 N/A 2022/05/25 | 2023/05/24
20dB Attenuator Mini-Circuits BW-S20W5+ N/A 2022/05/25 | 2023/05/24
Test software Audix e3 V9 NCR NCR

Note: No Calibration Required (NCR).
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'!'est Brand Model No. Serial No. alllmilian . N?Xt
Equipment 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.

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
. . . 5.02dB
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
Occupied Bandwidth 7.78%
Maximum Peak Conducted Output Power 0.44 dB
Power Spectral Density 1.27 dB
Emissions In Non-Restricted Frequency Bands 1.27 dB
AC Power Line Conducted Emission 3.08 dB
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