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Summary of Test Data
. Applicable Rule
Test R 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
Emissi InR i F B
missions In Restricted 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: Electric Toothbrush

Model No.: TO315

Operating Frequency: 2402 MHz ~ 2480 MHz

Channel Number: 40 channels

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

Rated Power: 1. DCS5V from USB port
2. DC3.7V from battery

Power Cord: N/A

Sample receiving date: Sep. 21, 2020

Sample condition: Workable

Test Date(s): Sep. 21, 2020 ~ Oct. 13, 2020

1.2 Antenna description

Antenna Gain :-6.02 dBi
Antenna Type : Printed antenna

Connector Type : Fixed
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1.3 Operation mode

The EUT was supplied with DC 5 V from adapter for charging (Test voltage: 120Vac, 60Hz).
The EUT was supplied with DC 3.7 V from battery.

Connected to Notebook via USB Cable, executing “BT_Test v1.0.0.1” and enter command to

select different frequency and modulation.

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
Y axis. The final test data was executed under this configuration.

1.4 Peripherals equipment

INPUT:100-240Vac, 150mA, 50-60Hz
OUTPUT:5.0Vdc, 850mA

Adapter AC-0330-TW

Notebook PC HP HP4ZB°(B;§°'< 5CD8021S9H | Micro USB Cable 0.8 meter x 1

Adapter SONY AC-0330-TW N/A N/A




INntertek

Total Quality. Assured.
TEST REPORT

2. Minimum 6 dB Bandwidth

2.1 Instrument Setting

Intertek Report No.: 200900364TWN-001
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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

Aftenuator+

= - o &+
E ggg : DC block+
oy SR

1
— i - —
Spectrum Analyzer

2.4 Limit

EUT

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

2.5 Operating Environment Condition

Temperature (C) :

26

Relative Humidity (%) :

57
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2.6 Test Results

Single TX
Chain 0
Mode Channel Fr?:n":_fzr;cy Lk I::nr:iz\;ndth (Il'\'nr::c) Result
0 2402 0.692 >0.5 Pass
BLE 19 2440 0.691 >0.5 Pass
39 2480 0.705 >0.5 Pass
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Chain0 : 6dB Bandwidth @ Lower Energy Mode Ch 0

L 500 DC
enter Freq 2.402000000 GHz

| SENSEUNT A ALIGN CF 1 04:15:07 PM Sep 21, 2020
Avg Type: Log-Pwr 5
FHiG Wide —» Trig:Free Run AvglHold: 1001100 TP
oeT

IFGain:Low #Aften: 6 dB
AMKr3 692.4 kHz
Ref Offset 21 dB
10ds/div_ Ref 17.00 dBm 0.051 dB|
Log
e
Center 2.402000 GHz Span 4.000 MH
H#Res BW 100 kHz #VBW 300 kHz Sweep 2.00 ms (5001 pts)
1 N f 24019912 GHz 6691 dBm
2 N f 2.401 668 3 GHz 0282 dBm
. a2 f (A 892.4 kHz (A) 0.061dB
5
6
7
8
9
10
11
12
stanus

Chain0 : 6dB Bandwidth @ Lower Energy Mode Ch 19

ENSEINT A AL

L 506 O
enter Freq 2.440000000 GHz

HiG: Wide —»— Trig:Free Run

5] 1
Avg Type: Log-Pwr
AvglHold: 100/100

IFGain:Low #Aften: 6 dB
AMKr3 690.6 kHz
Ref Offset 21 dB
10 derdiv__ Ref 17.00 dBm 0.014 dB|
Log {
Center 2.440000 GHz Span 4.000 MH
#Res BW 100 kHz #VBW 300 kHz Sweep 2.00 ms (5001 pts)
MEF] MDD 0 Ed FUNCTION WIDTH 108
1N 1 2.4400112 GHz 7.032 dBm
2 N 1 2.439 676 9 GHz 1033 dBm
3 2 f 6906 kHz (&)  0014dB
5
6
7
8
]
10
1
12
starus

usc

Chain0 : 6dB Bandwidth @ Lower Energy Mode Ch 39

L E ENEINT AeuGce | 04:11:43PM;
enter Freq 2.480000000 GHz Avg Type: Log-Pwr TRACE
PNO: Wide ~—+— TrigiFree Run Avg|Hold: 100/100 TVPE|
IFGain:Low #Atten:6 4B cetlP
AMKr3 7047 kHz
Ref Offset 21 dB
10 dg/div__ Ref 17.00 dBm -0.026 dB|
Log T
Center 2.480000 GHz Span 4.000 MH:
#Res BW 100 kHz #VBW 300 kHz Sweep 2.00 ms (5001 pts)
FUNCTONWIDTHT FUNCTIORVALE

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

20 dB Attenuators

= &
?—“:’:L § -_ e "'"'l DC block+
e *

Power meter+ Power sensor+

3.4 Limit

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

3.5 Operating Environment Condition

Temperature ('C) : 26
Relative Humidity (%) : 57
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Intertek Report No.: 200900364TWN-001
Page: 12 of 39

Single Tx
Chain 0
Output Total |Maximum |Maximum
Frequenc Power Power ower ower Limit | Margin
Mode | Channel (I?IIHz) ! (AV) (AV) p(PK) p(PK) (dBm) (ng)
(dBm) (mW) (dBm) (mW)
0 2402 6.34 431 6.73 4.71 30 -23.27
BLE 19 2440 7.61 5.77 7.91 6.18 30 -22.09
39 2480 7.91 6.18 8.18 6.58 30 -21.82
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4. Power Spectral Density

4.1 Instrument Setting

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

Step 1 | 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

Atftenuator+
[ T &+
E ggﬁ ¢ DCblocks
LR EUT
Spectrum Analyzer
4.4 Limit

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

4.5 Operating Environment Condition

Temperature (C) : 26
Relative Humidity (%) : 57
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4.6 Test Results

Single TX
Chain 0
Frequency | RBW | PSDin PSD in 3kHz Limit | Margin
Mode | Channel (MHz) factor | 10kHz (dBm) (mw) | (dBm) (dB)
0 2402 5.23 -2.73 -7.96 0.16 8 -15.96
BLE 19 2440 5.23 -1.12 -6.35 0.23 8 -14.35
39 2480 5.23 -0.94 -6.17 0.24 8 -14.17
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Chain0 : Power Spectral Density @ Lower Energy Mode Ch 0

L E | SENSEUNT A ALIGH oF 04:15:15 PM Sep 21, 2020
enter Freq 2.402000000 GHz #Avg Type: RMS TRACEI1/2345 6
PNO:Wide —— Trig:Free Run AvglHold: 20720 TYPE(M it
IFGain:Low #Atten: 6 dB oeT|P
Mkr1 2.401 979 GHz
Ref Offset 21 dB
0dBicly  Ref 17.00 dBm -2.729 dBm
Log
Center 2.402000 GHz Span 3.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 28.7 ms (1001 pts)
uss —

Chain0 : Power Spectral Density @ Lower Energy Mode Ch 19

L E | SENSEUNT A ALIGH oF 04:13:32 PM Sep 21, 2020
enter Freq 2.440000000 GHz #Avg Type: RMS TRACEI1/2345 6
PNO:Wide —— Trig:Free Run AvglHold: 20720 TYPE(M it
IFGain:Low #Atten: 6 dB oeT|P
Mkr1 2.439 988 GHz
Ref Offset 21 dB
0dBicly  Ref 17.00 dBm -1.121 dBm
Log
;
1
Center 2.440000 GHz Span 3.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 28.7 ms (1001 pts)
uss —

Chain0 : Power Spectral Density @ Lower Energy Mode Ch 39

L E | SENSEUNT A ALIGH oF 04:11:50 PM Sep 21, 2020
enter Freq 2.480000000 GHz #Avg Type: RMS TRACEI1/2345 6
PNO:Wide —— Trig:Free Run Avg|Hold: 20120 TPE| M i
IFGain:Low #Atten: 6 dB oeT|P
Mkr1 2.479 985 GHz
Ref Offset 21 dB
0dBicly  Ref 17.00 dBm -0.939 dBm
Log
Center 2.480000 GHz Span 3.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 28.7 ms (1001 pts)
uss —
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5. Emissions in Non-Restricted Frequency Bands

5.1 Instruments Setting

Page: 16 of 39

Spectrum Function BT BRI
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

Step1 The procedure was used in antenna-port conducted and connected to the
spectrum analyzer.

Step2  Set instrument center frequency to center frequency.

Step3  Use the parameter configured in subclause 11.11 of ANSI C63.10 to measure.
Step4  Use the peak marker function to determine the maximum amplitude level.

5.3 Test Diagram

Afttenuator+
&+
DC block+

5.4 Limit

— EUT

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 Operating Environment Condition

Temperature (°C) :

26

Relative Humidity (%) :

57
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5.6 Test Results

Chain0 : Conducted Spurious @ Lower Energy Mode Ch 0

SENGEINT A\ ALIGH e 04:15.21 PM 560 21, 2020
#Avg Type: RMS TRACE 56

Free Run Avg[Hold: 10110

n: 6 dB

L Som X
enter Freq 2.402000000 GHz

PHO: Wide ~—— 110G
IFGain:Low Hhtte

Mkr1 2.402 014 801 GHz

Ref Offset 21 dB
10 dB/div - Ref 17.00 dBm 5.604 dBm
og
Center 2.4020000 GHz Span 1.039 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

uss STATUS

Chain0 : Conducted Spurious @ Lower Energy Mode Ch 0

SENGEINT A\ ALIGH e 4118002 M 580 21, 2020
#Avg Type: RMS TRACE. 5

Free Run Avg[Hold: 10110

n: 6 dB

L Som X
enter Freq 12.515000000 GHz

PNO: Fast ~— 11g
IFGain:Low Hhtte

Mkr1 2.402 2 GHz|
Ref Offset 21 dB
10 dBidiv Ref 17.00 dBm 4.391 dBm|

¢

Stop 25.00 GHz

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2,39 s (40001 pts)
[MKRIMODERTRCISCLL X [ FUNCTION T FUNCTIONWIDTHL FUNCTIONVALIE ]
N f 24022 GHz 4391 dBm
g N f 236204 GHz £2.160 dBm
4
5
6
7
8
9
10
1
12

STATUS

uss

Chain0 : Conducted Spurious @ Lower Energy Mode Ch 19

L S0n L SENSE:INT Ay AL1GH CF 04:12:39PM Sep 21, 2020
enter Freq 2.440000000 GHz ) #Avg Typs: RMS TRACE s
RO Wide —+— Trig:Free Run AvglHeld: 10110 TYPE|M st
IFGain:Low #itten: 6 dB oeTP
Mkr1 2.440 008 728 GHz
Ref Offset 21 dB
10 dBidiv  Ref 17.00 dBm 7.053 dBm
og
|
|
Center 2.4400000 GHz Span 1.036 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
usc sTATUS
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Chain0 : Conducted Spurious @ Lower Energy Mode Ch 19

04:14.23PM Sep 21, 2020
TRACE[T 3156
THPE| M

ALIGH CFF
#Avg Type: RMS

L SDu L
enter Freq 12.515000000 GHz

RO Fast —— Trig:Free Run Avg|Held: 10110
IFGaim:Low #hrten: 6 dB oeTlP
Mkr1 2.439 6 GHZ]
Ref Offset 21 dB
10d5idy__Ref 17.00 dBm 6.336 dBm
()
|-

Start 30 MHz Stop 25.00 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)

vl esal T v T FUNcon L rwcionwete]Fusciovvee

N 1 24396 GHz 6.336 dBm
2 N f 232696 GHz 52968 dBm
4
5
6
7
3
9
10
11
12
stams

uss

Chain0 : Conducted Spurious @ Lower Energy Mode Ch 39

L S0n L [ senseinT [ AbaLih cre 04:11/55PM Sep 21, 2020
enter Freq 2.480000000 GHz B #Avg Type: RMS 5
RO Wide —+— Trig:Free Run Avg|Hold: 10/10
IFGain:Law #Atten: 6 4B
Mkr1 2.480 006 289 GHz
Ref Offset 21 dB
10 deidiv - Ref 17.00 dBm 7.308 dBm
og
{
! |
Center 2.4800000 GHz Span 1.057 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
sTATUS

uss

Chain0 : Conducted Spurious @ Lower Energy Mode Ch 39

ALIGH CFF 04:12:49 PM 520 21, 2020
TRackl 3156

#Avg Type: RMS
Free Run Avg[Hold: 10110 TP M A
n: 6 dB oerl®

L SDu L
enter Freq 12.515000000 GHz

PHO: Fast ~+—  T1ig
IFGain:Low #htte

Mkr1 2.480 2 GHZ]
Ref Offset 21 dB
10d5idy__Ref 17.00 dBm 6.326 dBm
{
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
vl esal < ] [_Funcrion T rnciionwioti ] FuRcronvee
N f 24802 GHz 6.326 dBm
g N f 245037 GHz £3.346 dBm
4
5
6
7
8
9
10
1

STATUS

uss
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Chain0 : Authorized Band Bandedge @ BLE Mode Ch0

RL_ | m_|s0@ b0 | SENEE:INT AALIGHOF | 1002115 AMOG 13, 2020 Frequency
Avg Type: Log-Pwr TRACE
it rcip g SRR G:.:f,: Fast L__Jl Trig: Frae Run AvglHold:> 1001100 e
IFGain:Low #Atten: 20 dB CET|
e CET Auto Tune|
Ref Offset21 dB ANKr3 2,02 MHZ
10 geiciy__Ref 31.00 dBm 53.043 dB
og
CenterFreq
] 2.400000000 GHz,
StartFreq
2.350000000 GHz,
J\\?\_ Stop Freq
2.450000000 GHz,
Center 2.40000 GHz Span 100.0 MHz oF Stel
| #Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 pts)| 10000000 e
L S I S T FUNCTOn T FUNCTO |Auto Man
99 GHz 5.220 dBm
97 GHz 47823 dBm
202MHz (&) 53043 dB Freq Offset
0 Hz|
sa STATUS

Chain0 : Authorized Band Bandedge @ BLE Mode Ch39

T T SBEENT] I T —
Avg Type: Log-Pwr TRAcE
enter Freq 2.483500000 Gg‘f,: st L__Jl Trig: Free Run AvglHold>100/100 N
IFGain:Low #iAtten: 20 dB CET|
= v Auto Tune|
RerOffeet21 48 AMKr3 5,77 MAZ
10 geiciy__Ref 31.00 dBm 55.955 dB
og
CenterFreq
¢ 2.483500000 GHz]
StartFreq
2.433500000 GHz
| );{( Stop Freq
2533500000 GHz
Center 248350 GHz Span 100.0 MHz oF ste
[#Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 pts)| 10000000 e
I M Jauto Man
00 GHz 6.967 dBm
TTGHz  48.998 dBm
677 MHz () 55956 dB FreqOffset
0 Hz|
= —
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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
Sweep Auto couple Auto couple

Start Frequency 9 kHz 1GHz

Stop Frequency 1 GHz Tenth harmonic
Attenuation Auto Auto

6.2 Test Procedure

Step 1 Configure the EUT according to ANSI C63.10:2013. The EUT was placed on the top of the

turntable 0.8 meter (below 1GHz) and 1.5 meter (above 1GHz) above ground. The center
of the receiving antenna mounted on the top of a height-variable antenna tower was
placed 3 meters far away from the turntable.

Step 2 Power on the EUT and all the companion devices. The turntable was rotated by 360

degree to find the position of the maximum emission level.

Step 3 | The height of the receiving antenna was varied between one meter and four meters

above ground to find the maximum emission field strength of the both horizontal and
vertical polarization.

Step 4 If find the frequencies above the limit or below within 3dB, the antenna tower was scan

(from 1m to 4m) and then the turntable was rotated to find the maximum reading.

Step 5 Set the test-receiver system to peak or CISPR quasi-peak detector with specified

bandwidth under maximum hold mode.

Step 6 For emissions above 1GHz, use 1MHz VBW and 3MHz RBW for reading in spectrum

analyzer.

Place the measurement antenna away from each area of the EUT determined to be a
source of emissions at the specified measurement distance, while keeping the
measurement antenna aimed at the source of emissions at each frequency of significant
emissions, with polarization oriented for maximum response.

Step 7 If the emissions level of the EUT in peak mode was 3dB lower than the average limit

specified then testing will be stopped and peak values of the EUT will be reported.
Otherwise, the emissions which do not have 3dB margin will be measured using the
quasi-peak method for below 1GHz.

Step 8 For testing above 1GHz, The emissions level of the EUT in peak mode was lower than

average limit, then testing will be stopped and peak values of the EUT will be reported,
otherwise, the emission will be measured in average mode again and reported.

Step 9 In case the emission is lower than 30MHz, loop antenna has to be used for measurement

and the recorded data should be quasi-peak measured by receiver.
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6.3 Test Diagram

6.3.1 Radiated emission from 9kHz to 30MHz uses Loop Antenna:

|- Antenna Tower

| i

Spectrum Analyzer

6.3.2 Radiated emission below 1GHz using Bilog Antenna

|- Antenna Tower

Spectrum Analyzer
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6.3.3 Radiated emission above 1GHz using Horn Antenna

Page: 22 of 39

|- Antenna Tower

HPF and Pre-Amp -l

6.4 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

6.5 Operating Environment Condition

Temperature ('C) :

27

Relative Humidity (%) :

59




INntertek

Total Quality. Assured.

TEST REPORT

6.6 Test Result
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6.6.1 Measurement results: frequencies 9kHz to 30MHz

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

occurred at Channel 39.

Corrected Limit

Ant Polarity | Frequenc Factor | Readin ) Margin

e E Y | Detector = Reading @ 3m =

(MHz) (dB/m) | (dBuV) | (dBpV/m) | (dBuV/m) (dB)
Perpendicular 0.01 AV 18.28 54.74 73.02 127.60 -54.58
Perpendicular 0.07 AV 18.36 53.06 71.42 110.70 -39.28
Perpendicular 0.19 AV 18.13 51.27 69.40 102.03 -32.63
Perpendicular 0.50 QP 18.43 40.81 59.24 73.62 -14.38
Perpendicular 0.55 QP 18.43 39.84 58.27 72.80 -14.53
Perpendicular 0.79 QP 18.45 30.47 48.92 69.65 -20.73
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBuV fm)

120 -

100 -

Bl

B -

40 -

20 -

ll:l_l ] 1 1 1 1 1 1 1 1 1 1 1 1 1

o2 4 & B WD 12 4 W B @ oM W W

{MHz)
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Corrected Limit
Ant Polarity | Frequenc Factor | Readin ) Margin
e E Y | Detector = Reading @ 3m =
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Parallel 0.01 AV 18.28 54.81 73.09 127.60 -54.51
Parallel 0.07 AV 18.36 51.37 69.73 110.70 -40.97
Parallel 0.13 AV 17.91 53.53 71.44 105.33 -33.89
Parallel 0.19 AV 18.13 51.04 69.17 102.03 -32.86
Parallel 0.55 QP 18.43 38.08 56.51 72.80 -16.29
Parallel 0.79 QP 18.45 27.88 46.33 69.65 -23.32
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBu¥im)
120 -
100 -
Bl |
60 - jg\]
40 -
20—
lu_l ] I I ] 1 1 1 1 1 1 1 1 1 1
o2 4 8 B 1 14 6 LB o o2 2 2 2B A0

{tHz)
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Corrected Limit
Ant Polarit Frequenc Factor | Readin . Margin
e E Y | Detector = Reading @ 3m =
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Ground-parallel 0.01 AV 18.28 54.59 72.87 127.60 -54.73
Ground-parallel 0.13 AV 17.91 53.32 71.23 105.33 -34.10
Ground-parallel 0.19 AV 18.13 50.81 68.94 102.03 -33.09
Ground-parallel 0.31 AV 18.52 43.35 61.87 97.78 -35.91
Ground-parallel 0.55 QP 18.43 37.30 55.73 72.80 -17.07
Ground-parallel 0.79 QP 18.45 29.55 48.00 69.65 -21.65
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBu¥ fm)
120 -
100 -
fil -
B0 -
40—
20 -
J'l:l_l 1 1 1 ] 1 1 I 1 I I I 1 1 |
o 2 4 & B W0 12 14 1§ I W = M W 2 W

{tHz)
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Measurement results: frequencies 30MHz to 1 GHz
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The test was performed on EUT under continuously transmitting mode. The worst case

occurred at Channel 39.

EUT: T0315
Corrected| Limit
Ant Polarity |Frequenc Factor | Readin . Margin
B Y| Detector J Reading | @ 3m =
(MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m) (dB)
Vertical 47.46 QP 21.43 0.17 21.60 40.00 -18.40
Vertical 153.19 QP 21.30 1.47 22.77 43.50 -20.73
Vertical 284.14 QP 22.18 0.37 22.55 46.00 -23.45
Vertical 392.78 QP 25.02 0.76 25.78 46.00 -20.22
Vertical 479.11 QP 26.84 0.86 27.70 46.00 -18.30
Vertical 541.19 QP 28.07 1.33 29.40 46.00 -16.60
Level {dBuvim)
80
) —
4 5 EM
1 2 3 o
0 30 224, 418. 612. 206. 1000

Frequency (MHz)
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Ant Polarity |Frequency Factor Reading Correcfted Himit Margin
Detector Reading @ 3m
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Horizontal 35.82 QP 20.14 1.32 21.46 40.00 -18.54
Horizontal 51.34 QP 21.03 0.40 21.43 40.00 -18.57
Horizontal | 159.98 QP 21.44 2.70 24.14 43.50 -19.36
Horizontal | 254.07 QP 21.06 0.93 21.99 46.00 -24.01
Horizontal 334.58 QP 23.48 0.42 23.90 46.00 -22.10
Horizontal | 466.50 QP 26.66 1.41 28.07 46.00 -17.93

Remark: Corr. Factor = Antenna Factor + Cable Loss

Level {dBuvim)
80

40—|—|

30 224, 418. 612, 806, 1000
Frequency {(MHz)
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6.6.1 Measurement results: frequency above 1GHz to 25GHz
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EUT: T0315
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 Y 7.47 35.02 42.49 74 -31.51
7206 PK Y 14.15 32.34 46.49 74 -27.51
BLE, ChO
4804 PK H 7.47 35.79 43.26 74 -30.74
7206 PK H 14.15 32.13 46.28 74 -27.72
4880 PK \ 7.57 35.73 43.31 74 -30.69
7320 PK V 14.46 34.56 49.01 74 -24.99
BLE, Ch19
4880 PK H 7.57 35.66 43.24 74 -30.76
7320 PK H 14.46 33.31 47.76 74 -26.24
4960 PK Y 7.68 37.29 44.97 74 -29.03
7440 PK V 14.78 33.43 48.20 74 -25.80
BLE, Ch39
4960 PK H 7.68 35.38 43.07 74 -30.93
7440 PK H 14.78 31.17 45.95 74 -28.05

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

Intertek Report No.: 200900364TWN-001
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Spectrum Function Setting
Detector Peak and Average
RBW 1MHz
VBW 3MHz
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 Restricted Frequency Bands (Radiated

emission measurements).

7.3 Operating Environment Condition

Temperature ('C) :

27

Relative Humidity (%) :

59
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EUT: T0315
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)
2381.06 PK H 34.82 21.21 56.04 74 -17.96
2310~2390
BLE 2382.38 AV H 34.83 9.48 44.31 54 -9.69
2492.05 PK H 35.34 21.83 57.17 74 -16.83
2483.5~2500
2490.50 AV H 35.33 9.63 44.96 54 -9.04

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain0 : Restricted Band Bandedge @ BLE Mode ChO PK

Ref Level 82.00 dBpY @ RBW 1 MHz

= Att 10 dB SWT 13.2 ps @ ¥YBW 3 MHz Mode auto FFT  Input 1 AC
PS P& TDF

O 1Pk View

M1[1] i 92.46 dBpV
2.401670 GHz
Li‘rli:ifil_blu\- mM2[1] 56.04 dBpY
2.381060 GHz

60 dBpy

L =4

Lirnit_2
:n_: B

40 dBpy

30 dBpv

20 dBpv

10 dBpV

0 dBpy

-10 dBpv

Start 2.31 GHz 501 pts Stop 2.42 GHz

Date: 21.SEP.2020 17:04:34

Chain0 : Restricted Band Bandedge @ BLE Mode ChO AV
Spectrum (x] [%]

Ref Level 82.00 dBpY @ RBW 1 MHz

= Att 10 dB SWT 738.5 ps & VYBW 3 kHz Mode Auto FFT  Input 1 AC
PS P& TDF

O 1Pk View

M1[1] i 91.92 dBpV
2.401890 GHz
Li‘rli:ifil_blu\- mM2[1] 44.31 dBpY
2.382380 GHz

60 dBpy

Lirnit_2
:n_: B

40 dBpy

30 dBpv

20 dBpv

10 dBpV

0 dBpy

-10 dBpv

Start 2.31 GHz 501 pts Stop 2.42 GHz

Date: 21.SEP.2020 17:07:18
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Chain0 : Restricted Band Bandedge @ BLE Mode Ch39 PK

Ref Level 82.00 depY RBW 1 MHz

-
= Att 10de  SWT 3.8 ps & YBW 3 MHz Mode Auto FFT  Input 1 AC
PS P& TDF

O 1Pk Yiew

— M1[1] 89.90 dBpV

2.4797160 GHz
Limit_1 mM2[1] 57.17 dBpv
7U uBUV 2.4920500 GHz

60 dBpv —

Limit_2
ad Y

30 dBpv

20 dBpv

10 dBpv

0 dBpv

-10 dBpv

Start 2.475 GHz 501 pts Stop 2.5 GHz

Date: 21.SEP.2020 17:09:12

Chain0 : Restricted Band Bandedge @ BLE Mode Ch39 AV
Spectrum (x] [%]

Ref Level 82.00 dBpY @ RBW 1 MHz

= Att 10 dB SWT 214.2 ps & VYBW 3 kHz Mode Auto FFT  Input 1 AC
PS P& TDF

O 1Pk View

i M1[1] 89.39 dBpV

2.4799150 GHz
SHLSTY M2[1] 44,96 dBpY
2.4905000 GHz

60 dBpy

Lirnit_2
:n_: B

40 dBpy

30 dBpv

20 dBpv

10 dBpV

0 dBpy

-10 dBpv

Start 2.475 GHz 501 pts Stop 2.5 GHz

Date: 21.SEP.2020 17:10:02
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8. AC Power Line Conducted Emission

8.1 Measuring instrument setting

Intertek Report No.: 200900364TWN-001
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Receiver Function Setting
Detector QP
Start frequency 0.15MHz
Stop frequency 30MHz
IF bandwidth 9 kHz
Attenuation 10dB

8.2 Test Procedure

Step1 | 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

Adapter EUT

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

8.5 Operating Environment Condition

Temperature ('C) : 26
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1005
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8.6 Test Results

Phase: Live Line
Model No.: TO315
Test Condition: Tx mode
Corr. Reading Level Limit Reading Level Limit Margin
Frequency Factor N3 QP N3 AV AV AV (dE)
(MH=) (4B} {dBuly {dBul {dBuly {dBuly {dBuly {dBuly QF AY
Tosa a.§8  38.67  48.3F  S6.00  31.93  41.61  46.00  -T.64  -4.39
1.106 2.1 34,03 43,74 S6.00 25,69 354 46,00 -12.24 -10. 5%
1.654 9. 76 3153 41 .59 56.00 25,93 33,64 46.00 -14 .41 -12.31
2.20 9,74 2.7 3257 56.00 11.62 21.40 46.00 -23 .43 -24 60
3,293 9.74 25.9 35,70 56.00 11.61 21.40 46.00 -20.30 -24 60
4. 853 9.8 22,08 N 56.00 .67 19, 44 46.00 234 -26. 52
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)

Lewvel (dBu
20 {dBuVv)

40

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
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Phase: Neutral Line
Model No.: TO315
Test Condition: Tx mode
Corr. Reading Level Limit Feading Level Limit Maxzin
Frequency Factor 1] 3 3 1] 3 AV AV AV (dE)
(MH=) (4B} {dBully {dBu' {dBully {dBu' {dBully {dBu' Qr AY
Toosa a.§8  32.63 4231 56.00  27.79  37.47  46.00 -13.69  -8.53
1.100 .M 20,23 39,94 56.00 26.87 36,58 46,00 -16.06 -9.42
1.654 9. 76 26,32 36.08 56.00 20,68 30.44 46.00 -19. 92 -15.56
2.20$1 9.74 20,64 30,43 56.00 0.88 19,66 46,00 -25.57 -26. 34
2,730 9.79 20,56 30,65 56.00 §.25 15.04 46.00 -25.35 -27. 96
3 203 9.7 20,64 30,49 56.00 11.22 21.02 46.00 -25.51 -24 9%

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)

Lewvel {dBu
80 {dBuv)
\ |
\ |
1
40 ] 4
001
1
0
.15 0.5 1 2 5 10 20 30

Frequency {MHz)
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i . . Next
Test Equ.ment/ Brand Model No. Serial No. el Calibration
Test site Date
Date
EMI Test Receiver| Rohde & Schwarz ESR-7 101232 2020/01/18 | 2021/01/16
Spectrum R&S FSP30 100137 | 20200825 | 202108724
Analyzer
Signal Analyzer Agilent N9030A MY51380492 | 2020/08/17 | 2021/08/16
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC FMZB1519 1519-067 2020/04/13 2021/04/12
Broadband SHWARZBECK VULB 9168 9168-172 | 20200602 | 20210601
Antenna
Horn Antenna SHWARZBECK BBHA 9120 D 9120D-456 2020/01/20 2021/01/18
Horn Antenna SCHWARZBECK BBHA 9170 BBHA9170159| 2020/08/20 2023/08/19
Pre-Amplifier SCHWARZBECK BBV9718 9718-004 2019/10/16 | 2020/10/14
Pre-Amplifier EMCI EMC184045SE 980512 20200601 20210531
RF Cable SUHNER SUCOFLEX 102 CB0O006 2020/04/30 2021/04/29
Hight Pass Filter Reactel 7HS-3G/18G-S11 N/A 2020/05/27 20210526
966-2(A) Cable SUHNER SMA / EX 100 N/A 2020/08/17 2021/08/16
966-2(B) Cable SUHNER SUCOFLEX 104P CB0005 2020/08/17 2021/08/16
Power Meter Anritsu ML2495A 0844001 2019/10/23 | 2020/10/21
Power Sensor Anritsu MA2411B 0738452 2019/10/23 | 2020/10/21
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2020/02/23 2021/02/22

Chamber




INntertek

Total Quality. Assured. Intertek Report No.: 200900364TWN-001

TEST REPORT Page: 38 of 39
i . . Next
Test Eqmp‘ment/ Brand Model No. Serial No. sl Calibration
Test site Date
Date
EMI Test
R ESCI 1 2019/1 2020/1
Receiver &S SC 00059 019/1105 020/11/03
LISN R&S ENV216 101159 202006008 | 2021/06/07
CON-1 Cable SUHNER | SUCOFLEX-104| 26438414 2020/04/30 | 2021/04/29
Test software Audix e3 V4.20040112L NCR NCR

Note: No Calibration Required (NCR).
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Appendix B: Measurement Uncertainty
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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
. 4.90 dB
chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a
. . . 4.89 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a semi-anechoic
) 4.29 dB
chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a
. . . 4.29 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 18 GHz~26.5GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a
; 3.32dB
distance of 3m
Emission on the Band Edge Test 4.29 dB
RF Antenna Conducted Spurious Test 1.15dB
Maximum Output Power Test 0.37dB
20dB Bandwidth Test 7.69 %
Carrier Frequency Separation Test 1.15dB
Number of Hopping Frequencies Test 1.15dB
Time of Occupancy (Dwell Time) Test 1.15dB

AC Power Line Conducted Emission

2.52 dB
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