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Summary of Test Data

Applicable Rule

Test Requirement (Section 15.247) Result
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

Emissions In Restricted Frequency Bands

15.247 15.2 15.2 P
(Radiated emission measurements) > (d), 15.205, 15.203 ass

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: Pulse oximeter

Model No.: BLR-100X

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

Frequency of Each Channel: |2402+2 k, k=0~ 39
Rated Power: DC5V

Power Cord: N/A

Sample receiving date: 2020/1221

Sample condition: Workable

Test Date(s): 2021/01/20 ~ 2021/02/08

1.2 Antenna description

Antenna Gain : 3.3 dBi
Antenna Type : PCB antenna
Connector Type : Fixed

GFT-OP-10h (28-Nov-2018) Page 6 of 51
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1.3 Operation mode

Connected to Notebook via USB to TTL Converter Cable, open "nRF Connect v3.6” and select

different frequency and modulation.

Report No.: 201200278TWN-001

Frequency

Channel (MHz)

Mode

Signal on time
(ms)

Signal on &
off time

(ms)

Duty cycle

Duty
Cycle
factor

Minimum

1/T

VBW
(kHz)

0.104

0.626

BLE 1M

19

2440

16.61%

7.80

9.62

BLE 2M

19

2440

0.061 0.626

9.74%

10.11

16.39

Duty Cycle @ BLE 1M Mode Ch 19

Agilent Spectrum Analyzer - Swept SA

L 00D
Marker 3 A 626.000 ps

A\ ELIGH OFF

EHSE:INT
Avg Type: Log-Pwr

021365
"

2 PMFeb 08, 2021
ACE

56
TYRE[ Wttty

PNO: Wide ~—+— 1rig:Free Run
IFGain:Low Atten: 10 dB DET|P
Ref Offset 21 dB
10 derdiv_ Ref 21.00 dBm
Log
1 ¢
Center 2.440000000 GHz Span 0 Hz
Res BW 1.0 MHz VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
[14£5] MODE] TRC] 5CL] UNCTION WIDTH FUNCTION VALUE
1 N t 1760 us -203 dBm
2 A t (B 1040 us (A) 147 dB
3l A1 t (B 6260 us (A) 187 dB
4
5
6
T
8
8
10
11
12
usc STATUS

Duty Cycle @ BLE 2M Mode Ch 19

Agilent Spectrum Analyzer - Swept SA

L 00D
Marker 3 A 626.000 ps

A\ ELIGH OFF

EHSE:INT
Avg Type: Log-Pwr

02:36:07 PMFeb 08, 2021
TRACE]

56
TYRE[ Wttty

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

PHO: Wide —+— Trig:Fres Run
IFGain:Low Atten: 10 dB DET|P
Ref Offset 21 dB
10 derdiv_ Ref 21.00 dBm
Log
o A2
(V) ¢
|
Center 2.440000000 GHz Span 0 Hz
Res BW 1.0 MHz VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
I N I UNCTION WIDTH FUNCTION VALUE
1 N t 106.0 us 3.10 dBm
2 A t (B 6100 us (A) 008 dB
3l A1 t (B 6260 us (A) 013 dB
4
5
6
T
8
8
10
11
12
usc STATUS
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1.4 Peripherals equipment

Report No.: 201200278TWN-001

Peripherals Brand Model No. Serial No. Data cable
Noteb(?ok PC Lenovo 80TV PEORXGZZ USB to TTL Converter Cable 1
(By client) meter x 1
Fixture CP2102 | MODULES HW-598 N/A
(By client)
Adapter CARKOCI | DLH-8488AC N/A USB Type-C Cable 1 meter x 1
Notebook PC HP N15Q3 N/A USB Type-C Cable 1 meter x 1
Swivel Hub belkin N10117 N/A N/A
Modem LEMEL |MD-56KVT-100| 3872B339 N/A
Mouse HP MOHQUO N/A N/A

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

Aftenuator+

[ S— s &
s e EUT

1
S|

Sp-ectrum Analy;e-r

2.4 Limit

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

GFT-OP-10h (28-Nov-2018) Page 9 of 51
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2.5 Test Results

Report No.: 201200278TWN-001

Temperature ('C) : 22
Relative Humidity (%) : 57
Test date : 2021/120
Mode Channel Frt(e:/lt:-lezr;cy 6dB I(B:nr:-ldz\;wdth (II-\Illnljllzt) Result
0 2402 0.686 >0.5 Pass
BLE 1M 19 2440 0.686 >0.5 Pass
39 2480 0.686 >0.5 Pass

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

Agllent 15:82:22  Jan 28, 2021 T
“~&F_BLR-188%_BLE 1M

mplity

6dB Bandwidth @ BLE 1M Ch 39

Jan 28, 2821
LE_IM
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Report No.: 201200278TWN-001

Temperature ('C) : 24
Relative Humidity (%) : 61
Test date : 2021/2/8
Mode Channel Frt(e:/lt:-lezr;cy 6dB I(B:nr:-ldz\;wdth (II-\Illnljllzt) Result
0 2402 1.179 >0.5 Pass
BLE 2M 19 2440 1.154 >0.5 Pass
39 2480 1.155 >0.5 Pass

GFT-OP-10h (28-Nov-2018)
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6dB Bandwidth @ BLE 2M Ch 0

SENSE:INT| AAIGHOFF |
Avg Type: Log-Pwr
AvglHold: 1001100

02:24:51 PMFeb 08, 2021

Rl TS
enter Freq 2.402000000 GHz |
PHiO-Wide —+— Trig:Fres Run
IFGain:Low #Atten: 10 dB

AMKr3 1.179 0 MHz

Ref Offset 21 dB.
10da/div_ Ref 21.00 dBm -0.015 dB
Log

£
hvil

Span 2.000 MH:;

Center 2.402000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (5001 pts)
N FURCTON WD T w 3
1 2.401 989 6 GHz 2.741 dBm
2 N f 2.401 381 8 GHz -3.261 dBm
a2 f o 1179 0 MHz (&) £015dB
4
13
13
7
8
9
10
1
12
.
6dB Bandwidth @ BLE 2M Ch 19
L F S ‘SENSE:INT| A\ ALIGH OFF 1 02:26:35 PMFeb 08, 2021
Avg Type: Log-Pwr
ST e O | N i p,m:wlde —+  Trig:Free Run A:ﬁH:f';: 001100
IFGain:Low #Atten: 6 dB
AMKr3 1.154 1 MHz|
Ref Offset 21 dB
7.0 -0.021 dB

10derdiv_ Ref 17.00 dBm
Log

Span 2.000 MH:;

Center 2.440000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (5001 pts)
N [ v [ rncion [ Rncionwo U 3
N 2.440 000 0 GHz 3.114 dBm
2 N f 2439 396 7 GHz -2.923 dBm
A2 f 1.164 1 MHz (&) £.021dB
4
13
13
7
8
9
10
1
12
6dB Bandwidth @ BLE 2M Ch 39
L F S ‘SENSE:INT| A\ ALIGH OFF 1 02:26:13 PMFeb 08, 2021
Avg Type: Log-Pwr
enter Freq 2480000000GRz 1 =~ s Type:Loa
IFGain:Low #Atten: 6 dB
AMKr3 1.154 5§ MHz|
Ref Offset 21 dB
¥ 0.052 dB

10derdiv_ Ref 17.00 dBm
Log

E— L R B )

Center 2.480000 GHz Span 2.000 MH:;
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (5001 pts)

) T AT Y S S S
1 N f 2,479 996 8 GHz 3.220 dBm

2 N f 2.479 387 2 GHz -2.786 dBm

a2 (7] 11645 MHz (&) 0.052dB
4
5
€
7
]
9
10
1
12

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)

GFT-OP-10h (28-Nov-2018) Page 14 of 51
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3.5 Test Results

Report No.: 201200278TWN-001

Temperature ('C) : 22
Relative Humidity (%) : 57
Test date : 2021/120
Output | Total | Maximum |Maximum
Frequency| Power | Power power power Limit |Margin
Mode | Channel | iy | av) | av) | (PK) (PK) | (dBm) | (dB)
(dBm) (mW) (dBm) (mW)
0 2402 -0.34 0.92 1.33 1.36 30 -28.67
BLE 1M 19 2440 0.07 1.02 1.69 1.48 30 -28.31
39 2480 0.22 1.05 1.47 1.40 30 -28.53
Temperature ('C) : 24
Relative Humidity (%) : 61
Test date : 2021/2/8
Output | Total | Maximum |Maximum
Frequency| Power | Power power power Limit | Margin
Mode | Channel [ v | (av) (AV) (PK) (PK) | (dBm) | (dB)
(dBm) (mW) (dBm) (mW)
0 2402 2.96 1.98 3.80 2.40 30 -26.20
BLE 2M 19 2440 3.14 2.06 3.83 2.42 30 -26.17
39 2480 3.28 2.13 4.00 2.51 30 -26.00

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

4.1 Instrument Setting

Report No.: 201200278TWN-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

Aftenuator+

— < &o
E ggﬁg DC blocks
i 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

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

Report No.: 201200278TWN-001

Temperature ('C) : 22
Relative Humidity (%) : 57
Test date : 2021/120
Mode | Channel Frequency RBW PSD in PSD in 3kHz Limit |Margin
(MHz) factor 10kHz (dBm) | (mw) (dBm) (dB)
0 2402 5.23 -18.42 -23.65 0.00 8 -31.65
BLE 1M 19 2440 5.23 -19.00 -24.23 0.00 8 -32.23
39 2480 5.23 -18.28 -23.51 | 0.00 8 -31.51

Correction (RBW) Factor in 3kHz =10log(10kHz/3kHz) = 5.23

GFT-OP-10h (28-Nov-2018)
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Power Spectral Density @ BLE 1M Ch 0

Agilent 15: @1 26 Jan 2@ 2021 T

o]

\‘ l l'l'H\ ||.| [n Hull.l ’u"‘uﬂ
‘| | " r J 1 |J 1y |||
[ | 'Hl |H ' | IU I l' | ‘ l f |‘-|p ﬂ”‘\lJ

l ‘Il‘"””‘h” .

i

“f

#EH 16 kHz

\‘M I

" |
f I‘|||”|I || MI"H

w"& '|

l's |n\ ™

l . I| | | b ,..M'1
| ll‘lll Wlﬂl“ﬂ'

|| w / n!\
Hl | \
‘I'H ' |IJ|‘ “I‘U

iy

1
F "MLJ

#EH 16 kHz

Power Spectral Density @ BLE 1M Ch 39

- Agilent 15: @5 Jan 2@ 2621 T

1
\ hl\?

ulJlI W '\ ! *‘"'l"lf“ ik s
g ] |‘| '\,ﬂ."i lll i“flu |
] v '~H|‘ 'a"

i
ih by

u

#YEW 10 kHz
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Temperature ('C) : 24
Relative Humidity (%) : 61
Test date : 2021/2/8
Mode | Channel Frequency RBW PSD in PSD in 3kHz Limit |Margin
(MHz) factor 10kHz (dBm) | (mw) (dBm) (dB)
0 2402 5.23 -7.23 -12.46 0.06 8 -20.46
BLE 2M 19 2440 5.23 -7.06 -12.29 0.06 8 -20.29
39 2480 5.23 -7.07 -12.30 | 0.06 8 -20.30

Correction (RBW) Factor in 3kHz =10log(10kHz/3kHz) = 5.23

GFT-OP-10h (28-Nov-2018)
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Power Spectral Density @ BLE 2M Ch 0

Spectrum Analyzer poctral Densit W(4dBim) (Lower 102)

02:24:53 PMFeb 03, 2021
TRACE

#Avg Type: RMS

PHO: Wide -»- Trig:FreeRun AvglHold: 20120
IFGain:Low #Atten: 6 dB
Ref Offset 21 4B
10daidie_ Ref 11.00 dBm -7.227 dBm
og
Center 2.4020000 GHz Span 1.500 MHz
#Res BW 10 kHz #VEW 30 kHz Sweep 14.4 ms (501 pts)
sc status

IFGain:Low

Mkr1 2.439 991 GHz
Ref Offset 21 dB.
‘\L(‘I,E.Bﬂdi\: Ref 12.00 dBm -7.057 dBm

¢
Center 2.4400000 GHz Span 1.500 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 14.4 ms (501 pts)
Power Spectral Density @ BLE 2M Ch 39

Agilent Spoctrum Analyzer poctral Density_-; W(4dBim) (Lower 480)

L RF 02:28:19 PM|
X vg Type: RMS TR
enter Freq 2.480000000 GHz Pm::w!a. . TrigFres Run T 0 b
1FGain:Lowe #Atten: 6 dB

Mkr1 2.479 991 GHz
Ref Offset 21 dB.
‘\L(‘I,E.Bﬂdi\: Ref 11.00 dBm -7.072 dBm

Center 2.4800000 GHz Span 1.500 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 14.4 ms (501 pts)
s stamus

GFT-OP-10h (28-Nov-2018) Page 20 of 51
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5. Emissions in Non-Restricted Frequency Bands

5.1 Instruments Setting

Report No.: 201200278TWN-001

Spectrum Function SR 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

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

Step2 Setinstrument 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

EURLER T R

Attenuator+
Srv
DC block+

- AEnE

SEectrum Analyzer

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 Test Results

Temperature (C): 22
Relative Humidity (%) : 57
Test date : 2021/1/20

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

gy
W

i

ﬂul""l \(ﬂl H tl

AN
e v D
L

#\BH
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Conducted Spurious @ BLE 1M Mode Ch 19
R T

Conducted Spurious @ BLE 1M Mode Ch 39

Agllent 15:85:47 Jan 28, 2021 T
“Aak | SLE_TM( r

#Htte

Conducted Spurious @ BLE 1M Mode Ch 39

Agllent 15:87:16  Jan 28, 2021 R T
“Aak | SLE_TM(

GFT-OP-10h (28-Nov-2018) Page 23 of51
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Report No.: 201200278TWN-001

Temperature ('C) : 23

Relative Humidity (%) : 58

Test date :

202122

Authorized Ban

d Bandedge @ BLE 1M Mode Ch0

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  DC SEMSE:INT A\ SLIGH OFF 02:34:01 PK Feb 02, 2021 .
Ref Offset 21.00 dB Avg Type: Log-Pwr MACE[ - c5 g Amplitude
PNO: Fast 50 Trig: Free Run Avg|Hold:>1001100 v |- 1
IFGain:Low #Atten: 20 dB peT P HN Y Axis Unit.
Ref Offset 21 dB AMKI3 2.45 MHz| dBm
10 dgiciv__Ref 10,00 dBm 48.479 dB
HlLog .

o Ref Lvl Offset]
-10.0 21.00 dB
.00
.00

MW Path Ctrl
e Standard Path
500 N
500

Internal

700 Preamp®|
800 Off
Center 2.40000 GHz Span 100.0 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 pts;

£ FUNCTION Wl FUNCTION VALLIE
1 N f 2.402 00 GHz -1.166 dBm
2 F f 2.399 55 GHz 49,670 dBm
A2 f () 2.45 MHz (&) 48.504 dB
4
5
[
7
8
9 More

1‘13 20f2

12
[MSG STATUS

Authorized Band Bandedge @ BLE 1M Mode Ch39

Agilent Spectrum Analyzer - Swept SA

RL RF S04 DC SENSEINT] M\ ALIGN OFF 02:34:22 PMFeb 02, 2021 .
Ref Offset 21.00 dB ‘ Avg Type: Log-Pwr TRACE‘ 3456 Amplitude
PNO: Fast 5 Trig: FreeRun Avg|Hold:>100/100 Ter‘
FGainLow ~ #Atten: 20 dB Py axis Unit,
Ref Offset 21 dB AMKr3 -47.75 MHz dBm
10 dBrciv__Ref 10.00 dBm 48.544 dB
Log .

o Ref Lvl Offset
-10.0 21.00 dB
Fal
300

MW Path Ctrl
a0 y Standard Path
500 -

600
Internal
00 Preamp®
800 off
Center 2.48350 GHz Span 100.0 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 pts
UNCTION W
2.48000 GHz 0.562 dBm
2527 76 GHz -49.106 dBm
47.75 MHz (A) 48.544 dB
More|
20f2
STATUS
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Report No.: 201200278TWN-001

Temperature ('C) : 24
Relative Humidity (%) : 61
Test date : 2021/2/08

Conducted Spurious @ BLE 2M Mode Ch 0

Agilent Spectrum Analyzer - Conducted Spurious_-;£F_BLR-100X_BLE_2M(4dBm) (Lower Energy_Chain0_Ch 0_2402)

L R 506 DC ALIGN OFF
#Avg Type: RMS
[Center Freq 2.402000000 GHz PNOTWide -»- Trig:Free Run AvglHeld: 10110
IFGain:Low #Atten: 6 dB oET|P NN Y
Mkr1 2.401 980 90 GHz
Ref Offset 21 dB
10 dBjdiv. - Ref 17.00 dBm 2.623 dBm
Log ‘
7.00 ’
3,00
130
f 4o
0
0
30
0
630
0
Center 2.4020000 GHz Span 1.769 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s sTATUS

Conducted Spurious @ BLE 2M Mode Ch 0

Agilent Spectrum Analyzer - Conducted Spurious_-;£F_BLR-100X_BLE_2M(4dBm) (Lower Energy_Chain0_Ch 0_2402)

RL RF 500 DC SENSE:INT| M\ ALIGN OFF 02:26:04 PMFeb 08, 2021
Center Freq 12.515000000 GHz . #Avg Type: RMS TRACE[T2 3456
PNO: Fast —»—  Trigi Free Run Avg|Hold: 10110 TYPE|M bkt
IFGain:Low #Atten: 6 dB DETIP MM
RefOffset21 dB Mkr1 2.402 2 GHz]
19 deralv Ref 17.00 dBm 3.020 dBm|
700
-3.00
130 —
-230
-330
-430
530
B30 - s
i B S s B B S
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
I
N f 2.4022 GHz 3020 dBm
2 N f 7.2045 GHz -22.664 dBm
3
4
5
6
7
8
9
10
1
12
s sTATUS!
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Conducted Spurious @ BLE 2M Mode Ch 19

02:26:47 PMIFeb 08, 2021

L | RF__|=o@ Do | ENSE:INT| AALIGHOFE |
#Avg Type: RMS
ST e O | N i p,m:wlde —+  Trig:Free Run Av;fHoﬁ:' 0010
IFGain:Low #Aten:
Mkr1 2.439 966 68 GHz
Ref Offset 21 dB
19 gBidiv Ref 17.00 dBm 2.065 dBm
L
| J
Center 2.4400000 GHz Span 1.731 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
Conducted Spurious @ BLE 2M Mode Ch 19
RL | RF_ |=o@ Do | ' ENSE:INT| MAIGHOFF | 02:27:45 PhIFeb 08, 2021
#Avg Type: RMS
enter Freq 12515000000GH 7] L o Hhvg Tipe: OO
IFGain:Low #Atten: 6 dB
MKkri 2.440 9 GHz|
Ref Offset 21 dB -10.001 dBm

10derdiv_ Ref 17.00 dBm
Log

o
Start 30 MHz Stop 25.00 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
) S S A 5 T
N f 2.440 9 GHz -10.001 dBm

2 N f 7.3200 GHz -22.732 dBm

3

4

13

13

7

8

9

10

1

12

Conducted Spurious @ BLE 2M Mode Ch 39
L | RF_|=o@ Do | ' ENSE:INT| AALIGHOFE |
#Avg Type: RMS
enter Freq 2480000000GHz ]~ L Hhvg Tipe: OO
IFGain:Low #Atten: 6 dB
Mkr1 2.480 047 15 GHz
Ref Offset 21 dB
19 gBidiv Ref 17.00 dBm 1.164 dBm
Center 2.4800000 GHz Span 1.732 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
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Conducted Spurious @ BLE 2M Mode Ch 39

LN Y =TI SENSEINT A ALIGHOFE | 02:25:01 PhFeb 08, 2021
#Avg Type: RMS S
enter Freq 12.515000000 GHz — FL‘ . Trig:FresRun Av;fHoﬁ:'mmu 58
IFGain:Low #Atten: 6 dB
Mkr1 2.480 2 GHz
3.088 dBm

Ref Offset 21 dB.
I|_() derdiv_ Ref 17.00 dBm
og

Stop 25.00 GHz
Sweep 2.39 s (40001 pts)

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz

24802 GHz 3.088 dBm
7.4386 GHz -28.790 dBm

STATUS
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Temperature ('C) : 23
Relative Humidity (%) : 58
Test date : 2021/2/02

Authorized Band Bandedge @ BLE 2M Mode ChO

Agilent Spectrum Analyzer - Conducted Spurious_-;£F_BLR-100X_BLE 2M(4dBm) (Lower Energy_Chain0_Ch 39_2480)

RL RF S0Q Do SENSE!INT) MALIGN OFF 02:31:16 PMFeb 08, 2021 Fi
Center Freq 2.400000000 GHz ] HAvg Type: RMS TRACE[53456 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100100 LA
IFGain:Low #Atten: 20 dB DET|P AT
et Offeat 21 dB AMKr3 2,02 MHZ Auto Tune
10dBidiv Ref 10.00 dBm 32.486 dB
Log 1]

o Center Freq
-1no 2.400000000 GHz
-20.0 BEEEFEL) |
=300

StartFreq|
e 2.350000000 GHz,
<500
£0.0
700 Stop Freq|
w0 2.450000000 GHz|
Center 240000 GHz Span 100.0 MHz CF Step)
Res BW 100 kHz #VBW 300 kHz sweep 10.0ms (10001 pts)|  10.000000 Mita
[scf] % [ v ] FUNCTION [ FUNCTIONWIDTH FLINCTION YALUE Auto Man

1 N f 2.402 00 GHz 2938 dBm

2 F f 239998 GHz 29548 dBm

" A2 [ 202MHz (&) 32486 dB Freq Offset

5 0 Hz|

8

7

8

9
10
1
12

MSG STATUS

Authorized Band Bandedge @ BLE 2M Mode Ch39

Agilent Spectrum Analyzer - Conducted Spurious_-;/£F_BLR-100X_BLE_2M(4dBm) (Lower Energy_Chain0_Ch 39_2480)

RL RF 09 DC SENSE:INT M ALIGN OFF 02:32:18 PMFeh 08, 2021 Fi
Center Freq 2.483500000 GHz | #Avg Type: RMS TRACE[[ =525 6 fequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 Tw‘
IFGainlow  #Atten:20 dB peT|P MANN
e Ofeot 1 dB AMKr3 -34.68 MHz|| ~ AutoTune
10dBiiiv__Ref 10.00 dBm 51.580 dB
Log ]

o CenterFreq
100 2483500000 GHz]
00 -18.54 dﬂgl
-30.0

StartFreq
“on v 2433500000 GHz]
-60.0
B0.0
700 Stop Freq
0 2533500000 GHz
Center 2.48350 GHz Span 100.0 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.0 ms (10001 pts 10.000000 MHz|
[0l % [ v [ FUNCION ] FURCTIONWD UHCTION VLU Auto Man
N f 2.480 00 GHz 3.286 dBm
F f 251468 GHz 48.295 dBm
A2 f 8 3468MHz (A) 51580 dB Freq Offset
0Hz
IMSG STATUS
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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 & 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 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

Report No.: 201200278TWN-001

|- Antenna Tower

HPF and Pre-Amp =

Spectrum Analyzer

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

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

6.5.1 Measurement results: frequencies 9kHz to 30MHz

Report No.: 201200278TWN-001

Temperature ('C) : 24
Relative Humidity (%) : 65
Test date : 202121

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

occurred at BLE 2M Channel 39.

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 0.07 AV 18.37 53.36 71.73 110.70 -38.97
Perpendicular 0.13 AV 17.92 52.96 70.88 105.33 -34.45
Perpendicular 0.19 AV 18.13 51.07 69.20 102.03 -32.83
Perpendicular 0.31 AV 18.53 42.94 61.47 97.78 -36.31
Perpendicular 0.43 AV 18.47 38.03 56.50 94.93 -38.43
Perpendicular 0.73 QP 18.45 28.21 46.66 70.34 -23.68
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (d Bu¥ fim)

120-

100 -

Bil -

50 —|fb°

40 -

20-

10 -

I 1 1 1 ] 1 1 I 1 1 1 I I 1 1 1
o.oooe 20 4 & B0 12 14 6 LB oW 2 4 % 2 W

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

{MHz)

Page 32 of 51




INntertek

Total Quality. Assured.

Report No.: 201200278TWN-001

TEST REPORT

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

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

Parallel 0.07 AV 18.37 54.53 72.90 110.70 -37.80
Parallel 0.13 AV 17.92 53.50 71.42 105.33 -33.91
Parallel 0.19 AV 18.13 50.53 68.66 102.03 -33.37
Parallel 0.31 AV 18.53 43.05 61.58 97.78 -36.20
Parallel 0.49 AV 18.44 33.85 52.29 93.80 -41.51
Parallel 0.79 QP 18.46 29.35 47.81 69.65 -21.84

Remark: Corr. Factor = Antenna Factor + Cable Loss

Level idBui fm)

L2~

1o -

B0 -

aill -
40 -

20-
-1

] I
0.000% 2 4
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Frequency| Spectrum |Correction| Reading |Corrected Limit Margin
Antenna .
Polarity Analyzer | Factor Reading | @3 m
(MHz) | Detector | (dB/m) (dBuVv) |(dBuV/m)|(dBuV/m)| (dB)
Ground-parallel|  0.07 AV 18.37 52.36 70.73 110.70 -39.97
Ground-parallel|  0.13 AV 17.92 53.84 71.76 105.33 -33.57
Ground-parallel| 0.19 AV 18.13 49.76 67.89 102.03 -34.14
Ground-parallel| 0.31 AV 18.53 45.44 63.97 97.78 -33.81
Ground-parallel|  0.43 AV 18.47 40.57 59.04 94.93 -35.89
Ground-parallel| 0.79 QP 18.46 29.81 48.27 69.65 -21.38
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBuif i)
20—
100 -
B0 -
50—
40 -
20—
J'I:I_I ] I 1 1 1 1 1 1 1 1 1 1 1
D.000% 2 4 6 B0 1x 14 16 lB 20 2 2 2 2F A0
MHz)
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6.5.1 Measurement results: frequencies below 1 GHz

Temperature ('C) : 24
Relative Humidity (%) : 65
Test date : 202121

The test was performed on EUT under continuously transmitting mode. The worst case
occurred at BLE 2M Channel 19.

. |Corrected| Limit .
Antenna |Frequency Factor | Reading . Margin
Polarity Detector Reading | @ 3m
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Vertical 37.76 QP 21.05 15.49 36.54 40.00 -3.46
Vertical 66.86 QP 20.03 9.19 29.23 40.00 -10.77
Vertical 97.90 QP 16.54 11.60 28.13 43.50 -15.37
Vertical 171.62 QP 21.33 7.40 28.73 43.50 -14.77
Vertical 185.20 QP 19.74 6.81 26.55 43.50 -16.95
Vertical 491.72 QP 27.34 14.80 42.14 46.00 -3.86
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBu¥im)
2=
B0 —
f
501 |_
PR ) T
BD_P\J
20—
10—
0-
-E_I I T ] ] i i ] T i i
30100 200 300 400 500 600 700 B0 900 1000
MHz)
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Antenna |Frequency Factor Reading Correc-:ted Himit Margin
Polarity Detector Reading @ 3m
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Horizontal 35.82 QP 20.85 4.71 25.55 40.00 -14.45
Horizontal 95.96 QP 16.32 9.87 26.19 43.50 -17.31
Horizontal 284.14 QP 22.41 5.80 28.20 46.00 -17.80
Horizontal 295.78 QP 22.59 8.48 31.06 46.00 -14.94
Horizontal 491.72 QP 27.34 9.49 36.83 46.00 -9.17
Horizontal 522.76 QP 27.93 12.92 40.85 46.00 -5.15
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level (dBuVim)
72-
60—
50 5 ° '_

.
40 —1—’5—, 3

0~ WJM
20-

10-

0-

S
30 100 200 300 400 500 800 200 B0 900 1000

(MHz)
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6.5.2 Measurement results: frequency above 1GHz to 25GHz

Temperature ('C) : 21
Relative Humidity (%) : 55
Test date : 2021/1/21
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 20.56 35.43 55.99 74 -18.01
4804 AV \Y 20.56 33.17 53.73 54 -0.27
BLE 1M CHO 7206 PK \Y 25.64 28.88 54.52 74 -19.48
- - 7206 AV Y 25.64 23.83 49.47 54 -4.53
4804 PK H 20.56 35.35 55.91 74 -18.09
4804 AV H 20.56 32.64 53.20 54 -0.80
4880 PK \Y 20.87 33.18 54.05 74 -19.95
4880 AV \Y 20.87 29.09 49.96 54 -4.04
BLE_1M CH19| 7320 PK \Y 26.05 27.09 53.14 74 -20.86
4880 PK H 20.87 30.76 51.63 74 -22.37
7320 PK H 26.05 27.32 53.37 74 -20.63
4960 PK \Y 21.19 34.02 55.22 74 -18.78
4960 AV \Y 21.19 29.29 50.48 54 -3.52
7440 PK \Y 26.48 29.61 56.09 74 -17.91
BLE_1M_CH39
-~ 7440 AV Vv 26.48 2491 51.39 54 -2.61
4960 PK Vv 21.19 29.14 50.33 74 -23.67
7440 PK Vv 26.48 24.13 50.61 74 -23.39
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Temperature ('C) : 24
Relative Humidity (%) : 56
Test date : 2021/2/8
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 20.56 38.15 58.71 74 -15.29
BLE 2M CHO 4804 AV Y 20.56 30.19 50.75 54 -3.25
- - 4804 PK H 20.56 39.04 59.60 74 -14.40
4804 AV H 20.56 32.83 53.39 54 -0.61
4880 PK \ 20.87 35.53 56.40 74 -17.60
4880 AV Y 20.87 30.49 51.36 54 -2.64
7320 PK Y 26.05 32.64 58.69 74 -15.31
BLE 2M CH19 7320 AV Y 26.05 20.43 46.48 54 -7.52
-~ 4875 PK H 20.85 36.86 57.71 74 -16.29
4875 AV H 20.85 29.53 50.37 54 -3.63
7320 PK H 26.05 28.90 54.95 74 -19.05
7320 AV H 26.05 18.97 45.02 54 -8.98
4960 PK Y 21.19 30.89 52.09 74 -21.91
4960 AV Y 21.19 25.32 46.52 54 -7.48
7440 PK V 26.48 33.60 60.08 74 -13.92
7440 AV Vv 26.48 20.87 47.35 54 -6.65
BLE_ 2M_CH39
- - 4965 PK H 21.21 31.40 52.61 74 -21.39
4965 AV H 21.21 24.88 46.09 54 -7.91
7440 PK H 26.48 31.77 58.25 74 -15.75
7440 AV H 26.48 20.98 47.46 54 -6.54
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7. Emission on Band Edge

7.1 Instrument Setting

Report No.: 201200278TWN-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 Restricted Frequency Bands (Radiated

emission measurements).

7.3 Test Results

Temperature ('C) : 26
Relative Humidity (%) : 54
Test date : 2021/126
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)
2350.88 PK H 35.46 21.13 56.59 74 -17.41
2310~2390
BLE 1M 2338.00 AV H 35.40 10.57 45.96 54 -8.04
2488.24 PK H 36.12 19.69 55.81 74 -18.19
2483.5~2500
2488.72 AV H 36.13 9.46 45.59 54 -8.41

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

Spectrum  (¥) =

Ref Level 82.00 depy & RBW 1 MHz

|= Att 10dB  SBWT 17 ys & VBW 3 MHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk View

M1[1] py 08.25 dBpV]

2.402080 GHz|
it m2[1] 56.59 dBpY]
2.350880 GHz|

10 dBy

0 dBpv

-10 dBpv

Start 2.31 GHz 501 pts

{ i J e
Date: 26.JAN 2021 15:57:31

Stop 2.45 GHz
.

Restricted Band Bandedge @ BLE 1M Mode Ch0 AV

Spectrum  (¥) =

Ref Level 82.00 depy & RBW 1 MHz

|= Att 10 dB  SWT 2968.1 pys & VBW 3 kHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk View

M1 (1] 97.06 dBpY]

2.402080 GHz|
it m2[1] 45.96 dBpY]
2.338000 GHz|

10 dBy

0 dBpv

-10 dBpv

Start 2.31 GHz 501 pts

{ i J e
Date: 26.JAN.2021 16:57:20

Stop 2.45 GHz
.

Restricted Band Bandedge @ BLE 1M Mode Ch39 PK

Spectrum  (¥) =

Ref Level 82.00 depy & RBW 1 MHz

|= Att 10dB  SBWT 7.6 ps & VBW 3 MHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk View

M1 |y 02.85 dBpY]

2.479700 GHz|
it m2[1] 55.81 dBpY]
2.488240 GHz|

10 dBy

0 dBpv

-10 dBpv

F1

Start 2.44 GHz 501 pts

{ i J e
Date: 26.JAN.2021 16:06:08

Stop 2.5 GHz
3
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Restricted Band Bandedge @ BLE 1M Mode Ch39 AV
&)

Ref Level 82.00 dBuv & RBW 1 MHz

|= Att 10 dB  SBWT 431.3 ys & VBW 3 kHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk View

TRV 91.29 dBpY]

| | 2.479940 GHz|
im L‘n‘p m2[1] 45.59 dBpY
2.488720 GHz

i

20 dBy

10 dey!

0 dBpv

-10 dBpv

F1

Start 2,44 GHz 501 pts
Il ] [ BEERREE N

Date: 26 JAN 2021 16:06:03

Stop 2.5 GHz
.
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Temperature ('C) : 24
Relative Humidity (%) : 56
Test date : 2021/2/8
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)
2382.52 PK H 35.61 20.28 55.89 74 -18.11
2310~2390
BLE 2M 2337.72 AV H 35.39 10.44 45.83 54 -8.17
2492.08 PK H 36.14 19.09 55.23 74 -18.77
2483.5~2500
2497.24 AV H 36.17 9.16 45.33 54 -8.67

Remark: Correction Factor = Antenna Factor + Cable Loss
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Restricted Band Bandedge @ BLE 2M Mode Ch0 PK

Spectrum ® =
Ref Level 82.00 dBuv @ RBW 1 MHz

|= Att 10dB  SBWT 17 ys & VBW 3 MHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk View

ETEVIISS 97.85 dBpY]

] 2.402630 GHz,
im L‘n‘p m2[1] 55.89 dBpY
2.382520 GHz

10 dBy

0 dBpv

-10 dBpv

Start 2.31 GHz 501 pts

L )i J [ CEEEEEE N
Date: 8 FEB.2021 11:45:33

Stop 2.45 GHz
.

Restricted Band Bandedge @ BLE 2M Mode Ch0 AV

Spectrum ® =
Ref Level 82.00 dBuv & RBW 1 MHz

|= Att 10dB  SBWT 968.1 ys & VBW 3 kHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk View

11[1] M1 75.79 dBpY

hd 2.402080 GHz
Ity M2[1] 45.83 dBpY
2.337720 GHz

10 dBy

0 dBpv

-10 dBpv

Start 2.31 GHz 501 pts

L )i J [ [ CEEEEEENC ]
Date: 8 FEB.2021 11:45:45

Stop 2.45 GHz
.

Restricted Band Bandedge @ BLE 2M Mode Ch39 PK

Spectrum ® =
Ref Level 82.00 dBuv & RBW 1 MHz

|= Att 10dB  SBWT 7.6 ps & VBW 3 MHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk View

11[1] iy 89.40 dBpY

| (| 2.479940 GHz
imi L‘n‘p mM2[1] 55.23 dBpV|
2.492080 GHz

10 dBy

0 dBpv

-10 dBpv
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Restricted Band Bandedge @ BLE 2M Mode Ch39 AV

Ref Level 82.00 dBuv & RBW 1 MHz

|= Att 10 dB  SBWT 431.3 ys & VBW 3 kHz Mode Auto FFT  Input 1 AC
PS PA TDF

0 1Pk View

11[1] 71.24 dBpY|

M1 | 2.479940 GHz
S M2[1] X 45.33 dBpY]
- 2.497240 GHz

20 dBy

10 dey!

0 dBpv

-10 dBpv

F1

Start 2,44 GHz 501 pts
il ] [ [ CEEREEEN ]

Date: 8 FEB.2021 11:52.48

Stop 2.5 GHz
.

GFT-OP-10h (28-Nov-2018) Page 44 of 51



INntertek

Total Quality. Assured.
TEST REPORT

8. AC Power Line Conducted Emission

8.1 Measuring instrument setting

Report No.: 201200278TWN-001

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

EMI

Receiver

Notebook

PC

EUT

Mouse

Modem
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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

100 Lewvel (dBuW) Date: 2020-12-21 Time: 17:39:12

50 ! T
L
i u E
E |
i 1 il
4
0
0.15 0.5 1 2 L 10 20 30
Frequency (MHz)

Test waltage (AT 120V E0H=

Temp. { R.H. (23451

Atmospheric pressure 1005

Coxr. Feading Lavel Limit Reading Level Limit Margin
Phaze Frequency Factor ) Op ) AV AV AV (dE)
(M=) (dE} {dBu¥) {dBuT) {dBu¥) {dBuT) {dBu¥) {dBuT) QP AV
CLE o1 3.7 4593 S5.63 6494 3432 4403 S48 931 1052
LINE 0.18 9.0 41.01 0.7 64,37 11.56 21.26 54,37 -12 .68 -33011
LINE 0.24 9.2 37,97 47,65 62.22 25.55 35,26 52.22 -14.353 -16.95
LINE 0.46 9.8 28,54 35.32 36,67 20. 75 0. 56 46, 67 -18.335 -16.11
LINE 4.03 9.87 32.08 41,93 56.00 20,87 30,74 46,00 -14.07 -15.26
LINE 4.20 9.87 31,54 41 .42 56.00 21.11 30,98 46,00 -14. 358 -15.02
LINE 12.41 9.89 39.33 49,33 60.00 31.72 41,71 50.00 -10. 67 -5.29
LINE 21.83 10.02 29.70 39,73 60.00 21.60 31,63 50.00 -20.27 -18.37
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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100 Level {(dBu\) Date: 2020-12-21 Time: 17:43:48

so| Pl §
b -1 e
1) 1,
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)

Test voltage CAC 120V &0Hz
Temp. / .M. (237051

Atmospheric pressure 1005

Carr. Reading Level Limit Reading Level Limit Marzin

Phaze Frequency Factor g op nop AT AV AV (dE)
(ME=z) (dE) (dBu¥) {dBu¥) {dEul) (dBu¥) (dBu¥) {dEul) or FA)

NEUTRAL 0.17 9. 69 22.76 32.45 6499 3. 88 12.57 5499 -32.54 -41 .42
NEUTRAL 0.18 9. 68 3487 44 55 et 21.03 30,71 5428 -18.73 -23.57
NEUTRAL 0.23 9.70 29.06 38.76 62,44 13.76 23 .46 5244 -23 68 -28.97
NEUTRAL 0.47 9.78 27.70 37.48 56. 54 21.72 31.50 45 54 -18.086 -15.04
NEUTRAL 3,94 9. 86 28.95 38.81 56,00 22,41 32.33 45,00 -17.13 -12.67
NEUTRAL 4.18 9. 86 29,76 39,62 56.00 20.10 29,97 45,00 -16.38 -16.03
NEUTRAL 13.34 10.01 36.08 456.09 60,00 27,74 37.75 50.00 -13.91 -12.25
NEUTRAL 13.70 10.02 35.08 45.10 60,00 27,68 37.70 50.00 -14. 90 -12.20

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.: 201200278TWN-001

Test Equipment/ Calibration Next
9 p Brand Model No. Serial No. Calibration
Test site Date
Date
EMI Test
Receiver Rohde & Schwarz ESR7 101822 2020/08/18 2021/08/17
Spectrum | o 1 e & Schwarz FSP30 100137 | 20200825 | 20210824
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 EMCO 3115 9906-5822 2020/0507 20210506
Horn Antenna SCHWARZBECK BBHA 9170 BBHA9170159 | 2020/08/20 2023/08/19
Pre-Amplifier AML AMLO0120L3401 0419-114 2020/12/16 2021/12/15
Pre-amplifier SGH SGH184 20201124-1 2020/12/16 2021/12/15
Power Meter Anritsu ML2495A 0844001 2020/10/28 2021/10/27
Power Sensor Anritsu MA2411B 0738452 2020/10/28 | 2021/10/27
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
RF Cable SUHNER SUCOFLEX 102 CB0006 2020/04/30 2021/04/29
Hight Pass Filter Reactel 7HS-3G/18G-S11 N/A 20200527 | 20210526
20dB Attenuator Mini-Circuits BW-S20W5+ N/A 2020/0527 | 2021/05/26
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2020/02/23 2021/02/22
Chamber
Test software ADT Radiated test V7.5.14 NCR NCR

system

Note: No Calibration Required (NCR).
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Calibration Next
Test Equipment| Brand Model No. Serial No. Date Calibration
Date
EMI Test
Receiver R&S ESCI 100018 2020/11/20 2021/11/19
LISN R&S ENV216 101160 2020/07/17 2021/07/16
EMCCFD300-B
CON-2 Cable | SUHNER M-NM-6000 170502 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

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
. 5.13dB
chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a
. . . 5.22dB
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
. . . 4.29dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45 dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45 dB
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
Minimum 6 dB Bandwidth 7.69 %
Maximum Peak Conducted Output Power 0.37dB
Power Spectral Density 1.15dB
Emissions In Non-Restricted Frequency Bands 1.15dB
AC Power Line Conducted Emission 2.58 dB
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