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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(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 N/A
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: Non-Contact Infrared Thermometer
Model No.: HL710H

Operating Frequency: 2402 MHz ~ 2480 MHz

Channel Number: 40 channels

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

Rated Power: DC 3V

Power Cord: N/A

Sample receiving date: 2021/03/18

Sample condition: Workable

Test Date(s): 2021/05/07 ~ 2021/05/14

1.2 Antenna description

Antenna Gain :-1.61 dBi
Antenna Type : Printed Antenna
Connector Type : Fixed

GFT-OP-10h (28-Nov-2018) Page 6 of 34
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1.3 Operation mode

Press button command to select different frequency and modulation.

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

A— e

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.

GFT-OP-10h (28-Nov-2018) Page 7 of 34
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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+

[ S— s &
fisn EUT

1
S|

Sp-ectrum Analy;er

2.4 Limit

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

GFT-OP-10h (28-Nov-2018) Page 8 of 34
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2.5 Operating Environment Condition

Temperature ('C) : 26
Relative Humidity (%) : 53
Test Date: 2021/5/14

2.6 Test Results

Frequency |6dB Bandwidth Limit
Mode Channel (I(\]/IHz) y (MHz) (MHz) Result
0 2402 0.707 >0.5 Pass
BLE 1M 19 2440 0.741 >0.5 Pass
39 2480 0.724 >0.5 Pass

GFT-OP-10h (28-Nov-2018) Page 9 of 34
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Chain0 : 6dB Bandwidth @ Lower Energy Mode Ch 0

SENGE:INT) AALIGNOFF | D4:23:53 FM May 14, 2021
Avg Type: Log-Pwr
AvglHold: 1001100

RL_ | R ep Do |
enter Freq 2.402000000 GHz |

PHiO-Wide —+— Trig:Fres Run

IFGain:Low #Atten: 10 dB

AMKr3 707.3 kHz
0.102 dB

Ref Offset 21 dB
I|_() derdiv_ Ref 11.00 dBm
og

Span 2.000 MH:;

Center 2.402000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (4001 pts)
{HeR{ MODE[TRL] SCL I S Y151 T FURL
N 2.401 9885 GHz 8,822 dBm
2 N f 24016234 GHz 14,809 dBm
a2 f o 707.3 kHz (&) 0.102 dB
4
)
[
7
8
9
10
11
12
STATUS

Chain0 : 6dB Bandwidth @ Lower Energy Mode Ch 19

ENSE:INT| AALIGNOFF |
Avg Type: Log-Pwr
AvglHold: 1001100

RL_ | RFlsoa ©c |
enter Freq 2.440000000 GHz FNO:WLIe . Trig:FresRun
IFGain:Low #Atten: 10 4B

AMKr3 740.8 kHz
0.04

Ref Offset 21 dB
|0daidyRef 11.00 dBm .042 dB
og

Span 2.000 MH:;

Center 2.440000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (4001 pts)
{HeR{ MODE[TRL] SCL L SO L FUNCTION WIDTH AL
N 2,439 8925 GHz 8,374 dBm
2 N f 2439 616 6 GHz 14429 dBm
a2 f o 740.8 kHz (&) 0042 dB
4
)
[
7
8
9
10
11
12
STATUS

usc

Chain0 : 6dB Bandwidth @ Lower Energy Mode Ch 39

04:29:56 PM May 14, 2021

RL | I T ENSE:INT| AALIGNOFF |
¥ Avg Type: Log-Pwr
BIRBII EronLeAAS WOLRK p"o:w!de —+— Trig:Free Run AvglHold: 1001100
IFGain:Low #Atten: 10 dB

AMKr3 724.2 kHz
0.07!

Ref Offset 21 dB
|0daidyRef 11.00 dBm .076 dB
og

<>
<
<

Span 2.000 MH:;

Center 2.480000 GHz
Sweep 1.07 ms (4001 pts)

#VBW 300 kHz

#Res BW 100 kHz
IS R A L5 1 Y 5 2 S
N f 2480001 6 GHz 8238 dBm
2 N f 24798221 GHz 14262 dBm
a2 f o 7242 kHz (&) 0078 dB
4
&
6
7
B8
El
10
1"
12
starus

usc
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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 § T_ - ""“l DC block+
Y S *

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 (%) : 53
Test Date: 2021/5/14

GFT-OP-10h (28-Nov-2018) Page 11 of 34
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3.6 Test Results

Output | Total |[Maximum|Maximum
Frequency| Power | Power | Power Power Limit Margin
Mode | Channel (:nHz) ! [AV] | [AV] | [PK] [PK] | (dBm) (dlf)
(dBm) | (mW) (dBm) (mW)
0 2402 3.80 2.40 4.45 2.79 30 -25.55
BLE 1M 19 2440 3.22 2.10 4.03 2.53 30 -25.97
39 2480 2.75 1.88 3.70 2.34 30 -26.30
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4. Power Spectral Density

4.1 Instrument Setting

Report No.: 210300160TWN-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+

— < &o
E g;&z 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 Operating Environment Condition

Temperature ('C) : 26
Relative Humidity (%) : 53
Test Date: 2021/5/14

4.6 Test Results

Mode | Channel Frequency| RBW PSD in PSD in 3kHz Limit | Margin
(MHz) factor 10kHz (dBm) (mw) | (dBm) (dB)

0 2402 5.23 -12.12 -17.34 0.02 8 -25.34

BLE 1M 19 2440 5.23 -11.41 -16.63 0.02 8 -24.63

39 2480 5.23 -11.67 -16.89 0.02 8 -24.89

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

GFT-OP-10h (28-Nov-2018) Page 14 of 34
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Chain0 : Power Spectral Density @ Lower Energy Mode 1M Ch 0

‘SENSE:INT|

L | R lma oo
enter Freq 2.402000000 GHz

AL

| OFF

04:24:00 P May 14, 2021

] Avg Type: Log-Pwr wAE[T 356
PO Wide —— TrigiFree Run AvglHold: 1001100 TR i

IFGain:Low #Atzen: 10 4B verl?
Mkr1 2.401 980 5 GHz

Ref Offset21 dB
[geicy _Ref 7.00 dBm -12.115 dBm
Center 2.4020000 GHz Span 1.500 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 14.4 ms (1001 pts)
usc sTarus.

Chain0 : Power Spectral Density @ Lower Energy Mode 1M Ch 19

‘SENSE:INT|

L | R lma oo
enter Freq 2.440000000 GHz

p,.o,wl,,e —+— Trig:Free Run
IFGain:Low #hatten: 10 4B

ef Offset 21 dB

R
1Cﬂé\E~Jd v Ref 8.00 dBm

AL

1 OFF

Avg Type: Log-Pwr wAE[T 356
AvglHold: 1001100

04:25:04 P May 14, 2021

TYRE[IM vttt
DeT|P

Mkr1 2.439 980 § GHz
-11.405 dBm

Center 2.4400000 GHz
#Res BW 10 kHz

usc

#VBW 30 kHz

sTATUS

Span 1,500 MHz
Sweep 14.4 ms (1001 pts)

Chain0 : Power Spectral Density @ Lower Energy Mode 1M Ch 39

T T SisET y I 1043005 FIA May 14, 2021
Avg Type: Log-Pwr
BIRBII EronLeAAS WOLRK p"o:w!de —+- Trig:Fras Run AvalHold: 1001100
IFGain:Low #Atten: 10 dB
Mkr1 2.479 982 0 GHz
Ref Offset21 dB
[geicy _Ref 8.00 dBm -11.665 dBm
Center 2.4800000 GHz Span 1.500 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 14.4 ms (1001 pts)
usc sTarus.
GFT-OP-10h (28-Nov-2018) Page 15 of 34
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5. Emissions in Non-Restricted Frequency Bands

5.1 Instruments Setting

Report No.: 210300160TWN-001

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.
Step 3  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

- Attenuator+
- &+
%gg : DC block+
;; — EUT

Spectrum Analyzer

5.4 Limit

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

GFT-OP-10h (28-Nov-2018) Page 16 of 34
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5.5 Test Results

Temperature (°C) : 26
Relative Humidity (%) : 53
Test Date: 2021/5/14

GFT-OP-10h (28-Nov-2018) Page 17 of 34



INntertek

Total Quality. Assured.
TEST REPORT

Report No.: 210300160TWN-001

Chain0 : Conducted Spurious @ Lower Energy Mode 1M Ch 0

L RE_som Do ‘SENSE:INT Ao | 04:24107 FMMay 14, 2021
Avg Type: Log-Pwr
enter Freq 2.402000000 GHz PNO!W!de . Trig:FresRun oot
IFGain:Low #Aten: 10 4B werfP PRPEE
Mkr1 2.402 000 &5 GHz
Ref Offset 21 dB
jggeicin _Ref 11.00 dBm -8.699 dBm
Center 2.4020000 GHz Span 1.061 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (2001 pts)
uss sTaTus

Chain0 : Conducted Spurious @ Lower Energy Mode 1M Ch 0

EhiSE:INT AL OFF 04:24115 FMMay 14, 2021

L TS
Avg Type: Log-Pwr
Dt e i PO FL,‘ —+— Trig:Free Run AvglHold: 200200
IFGain:Low #Aen: 10 4B werf® PPPPP
Mkr1 2.402 000 GHz|
Ref Offset 21 dB
10da/div Ref 11.00 dBm -8.617 dBm|
Log
& I
Start 2.3000 GHz Stop 2.5500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 24.0 ms (2001 pts)
(uertMoElTRCISELL X L L FUNCTION L FUNCTIONWIDTHT FURCTIONVALUE
N [ 2,402 000 GHz 8617 dBm
2 N f 2385875 GHz 66.240 dBm
3
4
5
€
7
]
9
10
1
12
uss sTATUS

Chain0 : Conducted Spurious @ Lower Energy Mode 1M Ch 0

D4:24:48 P May 14, 2021

L RE__som Do EhiSE:INT AL OFF
Avg Type: L
enter Freq 12.515000000 GHz — FL‘ . Trig:FresRun e
IFGain:Low #Aen: 10 4B werf® PPPPP
Mkr1 2.402 2 GHz|
Ref Offset 21 dB
10da/div Ref 11.00 dBm -9.602 dBm|
Log
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (30001 pts]
I T I |
N f 2.4022 GHz -9.602 dBm
2
3
4
5
€
7
]
9
10
1
12
uss sTATUS
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Chain0 : Conducted Spurious @ Lower Energy Mode 1M Ch 19

Avg Type: Log-Puwr
enter Freq 2440000000GHz — ]~ L Jug Tyne: Log £ B
IFGain:Law #Aten: 10 dB werfP PRPEE
Mkr1 2.439 977 8 GHz
Ref Offset 21 dB
jggeicin _Ref 11.00 dBm -8.175 dBm
Center 2.4400000 GHz Span 1.111 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (2001 pts)
. -
Chain0 : Conducted Spurious @ Lower Energy Mode 1M Ch 19
Avg Type: Log-Puwr
enter Freq 2425000000GH 7] Lo Jug Tyne: Log oo BEERTE
IFGain:Law #Aren: 10 dB werfP PRPEE
Mkr1 2.440 000 GHz|
Ref Offset 21 dB
10 daidiv Ref 11.00 dBm -8.505 dBm
o9
Y
Start 2.3000 GHz Stop 2.5500 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 24.0 ms (2001 pts)
) S A 15 B L 152
N f 2,440 000 GHz 8506 dBm
2 N f 2388875 GHz £8.032 dBm
3
4
&
6
7
B8
il
10
1"
12

Chain0 : Conducted Spurious @ Lower Energy Mode 1M Ch 19

[ T SENSE:NT A\ BLIGH OFF 04:27: 16 FMMay 14, 2021
Aug Type: L

enter Froq 125150000006Hz ] Lo Jus Tyee o R
IFGain:Low #Aen: 10 4B werf® PPPPP

Mkr1 2.440 4 GHz|

Ref Offset 21 dB
10 daidiv Ref 11.00 dBm -9.759 dBm|
og

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (30001 pts]

2 S S S I AN 11 I
N f

2.440 4 GHz 9.759 dBm

CONDOEWN

10
1"

usc sTATUS
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Chain0 : Conducted Spurious @ Lower Energy Mode 1M Ch 39

Avg Type: Log-Puwr
enter Freq 2480000000GHz ]~ L Jug Tyne: Log e B
IFGain:Law #Aten: 10 dB werfP PRPEE
Mkr1 2.479 996 7 GHz
Ref Offset 21 dB
jggeicin _Ref 11.00 dBm -8.206 dBm
Center 2.4800000 GHz Span 1.086 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.07 ms (2001 pts)
. -
Chain0 : Conducted Spurious @ Lower Energy Mode 1M Ch 39
Avg Type: Log-Puwr
enter Freq 2425000000GH 7] Lo Jug Tyne: Log oo BEERTE
IFGain:Law #Aren: 10 dB werfP PRPEE
Mkr1 2.480 000 GHz|
Ref Offset 21 dB
10deici_Ref 11.00 dBm -7.984 dBm
og
s
Start 2.3000 GHz Stop 2.5500 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 24.0 ms (2001 pts)
) S A 151 B L 5 (2
N f 2,480 000 GHz -7.984 dBm
2 N f 2.496 000 GHz $£2.596 dBm
3
4
&
6
7
B8
il
10
1"
12

Chain0 : Conducted Spurious @ Lower Energy Mode 1M Ch 39

O T SEHsEiT "B AL 150 O 1043052 PM My 19, 2021
Avg Type: L &
enter Freq 12.515000000GRz 1 ~ . L JuaTyre Al
IFGain:Low #Atzen: 10 4B werf® PPPPP
Mkr1 2.480 4 GHZ]
Ref Offset 21 dB
10deici_Ref 11.00 dBm -9.045 dBm
og
Start 30 MHz Stop 25.00 GHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (30001 pts,
[T o [Tl <0
N f 24804 GHz 9,045 dBm
2
3
4
&
6
7
B8
9
10
1"
12
s sTamus
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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 setup & procedure
Radiated emission from 9kHz to 30MHz uses Loop Antenna:
Loop
Antenna

EUT

A

3 meters

0.8m

1
1
»!
g}
[l
1

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

Report No.: 210300160TWN-001

| Antenna
Tower

| 3 meters 1.0 ZILO meters

< P

! Receiver

Antenna
EUT l
|
0.8m
[ R
Ground Plane
m L RF Test
Receiver
[ |
Radiated emission above 1GHz using Horn Antenna
I~ Antenna
Tower
3 meters
< > Horn or Bilog
1-4 meter /|| Antenna
EUT

RS

1.5m

HPF and Pre-Amp.

(if necessary)

al

Ground Plane

AN ]

GFT-OP-10h (28-Nov-2018) Page 22 of 34
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Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using
a receiver RBW of 120kHz record QP reading, and the frequency over 1GHz using a spectrum
analyzer RBW of 1MHz and 10Hz VBW record Average reading. (15.209 paragraph), the Peak
reading (1 MHz RBW/ 3 MHz VBW) recorded also on the report.

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

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

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

6.4 Operating Environment Condition

Temperature ('C) : 26
Relative Humidity (%) : 53
Test Date: 2021/5/7
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6.5 Test Result

6.5.1 Measurement results: frequencies 9kHz to 30MHz

Report No.: 210300160TWN-001

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

Frequency| Spectrum |Correction| Reading |Corrected| Limit Margin
?::::::; Analyzer | Factor Reading | @3 m
(MHz) | Detector | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Perpendicular 0.01 AV 18.20 54.38 72.58 128.52 -55.94
Perpendicular 0.16 AV 18.57 50.16 68.73 103.58 -34.85
Perpendicular 0.22 AV 18.75 46.18 64.93 100.80 -35.87
Perpendicular 0.49 AV 19.34 38.10 57.44 93.82 -36.38
Perpendicular 0.55 Qp 19.37 37.02 56.39 72.81 -16.42
Perpendicular 0.85 QP 19.64 31.61 51.25 69.03 -17.78
Remark: Corr. Factor = Antenna Factor + Cable Loss
Frequency| Spectrum |Correction| Reading |Corrected| Limit Margin
I;::::: Analyzer | Factor Reading | @3 m
(MHz) | Detector | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Parallel 0.07 AV 19.08 48.88 67.96 110.83 -42.87
Parallel 0.13 AV 18.43 49.21 67.64 105.39 -37.75
Parallel 0.25 AV 18.74 42.23 60.97 99.68 -38.71
Parallel 0.31 AV 18.72 42.45 61.17 97.81 -36.64
Parallel 0.55 QP 19.37 37.02 56.39 72.81 -16.42
Parallel 0.82 QP 19.65 28.60 48.25 69.34 -21.09

Remark: Corr. Factor = Antenna Factor + Cable Loss

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

Page 24 of 34




INntertek

Total Quality. Assured.

Report No.: 210300160TWN-001

TEST REPORT

Frequency| Spectrum |Correction| Reading |Corrected| Limit Margin

AF\’ntIen.:a Analyzer | Factor Reading | @3 m
Ty (MHz) | Detector | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)

Ground-parallel 0.01 AV 18.20 54.38 72.58 128.52 -55.94
Ground-parallel 0.31 AV 18.72 42.45 61.17 97.81 -36.64
Ground-parallel | 0.55 QP 19.37 36.02 55.39 72.81 -17.42
Ground-parallel | 0.79 QP 19.64 29.74 49.38 69.66 -20.28
Ground-parallel | 0.88 QP 19.63 26.31 45.94 68.72 -22.78
Ground-parallel 0.97 QP 19.54 14.17 33.71 67.88 -34.17

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

Report No.: 210300160TWN-001

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

Antenna Frequency | Spectrum |Correction| Reading | Corrected Limit Margin
Polarity Analyzer | Factor Reading | @3 m
(H/V) (MHz) Detector | (dB/m) (dBuv) | (dBuV/m) |(dBuV/m) (dB)
Vertical 491.72 QP 26.74 8.90 35.64 46.00 -10.36
Vertical 516.94 QP 27.46 8.81 36.27 46.00 -9.73
Vertical 605.21 Qp 29.50 1.46 30.96 46.00 -15.04
Vertical 699.30 Qp 30.64 0.56 31.20 46.00 -14.80
Vertical 783.69 Qp 32.29 1.37 33.66 46.00 -12.34
Vertical 942.77 QP 34.26 1.42 35.68 46.00 -10.32
Remark: Corr. Factor = Antenna Factor + Cable Loss
Antenna Frequency | Spectrum |Correction| Reading | Corrected Limit Margin
Polarity Analyzer | Factor Reading | @3 m
(H/V) (MHz) Detector | (dB/m) (dBuv) | (dBuV/m) |(dBuV/m) (dB)
Horizontal | 499.48 Qp 26.99 4.13 31.12 46.00 -14.88
Horizontal | 517.91 Qp 27.48 9.43 36.91 46.00 -9.09
Horizontal | 613.94 QP 29.72 3.13 32.85 46.00 -13.15
Horizontal | 668.26 QP 30.23 2.47 32.70 46.00 -13.30
Horizontal | 784.66 QP 32.30 1.59 33.89 46.00 -12.11
Horizontal | 891.36 Qp 33.20 1.72 34.92 46.00 -11.08

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

Frequenc Spectrum| Ant. |Correction Readin Corrected| Limit Margin
Mode (I?/le) ¥ Analyzer | Pol. Factor (dB v)g Reading | @3 m (ng)
Detector | (H/V) | (dB/m) HY) | (dBuv/m)| (dBuv/m)
4804 PK \Y, 8.91 37.19 46.10 74 -27.90
BLE 1M, ChO
4804 PK H 8.91 38.97 47.88 74 -26.12
4880 PK \Y 9.24 41.77 51.01 74 -22.99
BLE 1M, Ch19
4880 PK H 9.24 42.49 51.73 74 -22.27
4960 PK Vv 9.61 44.86 54.47 74 -19.53
4960 AV Vv 9.61 34.14 43.75 54 -10.25
BLE 1M, Ch39
4960 PK H 9.61 45.36 54.97 74 -19.03
4960 AV H 9.61 32.92 42.53 54 -11.47

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.: 210300160TWN-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 Operating Environment Condition

Restricted Frequency Bands (Radiated

Temperature ('C) : 26
Relative Humidity (%) : 53
Test Date: 2021/5/7
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7.4 Test Results

Report No.: 210300160TWN-001

Frequency|Spectrum| Ant. |Correction|Reading|Corrected| Limit |Margin| Restricted
Mode Analyzer | Pol. | Factor Reading | @3 m band
(MHz) |Detector ((H/V)| (dB/m) |(dBuV) |(dBuV/m)|{(dBuV/m)| (dB) (MHz)
2385.91 PK \Y 34.29 16.30 50.59 74 -23.41
2310~2390
BLE | 2385.95 AV \Y 34.29 13.48 47.77 54 -6.23
1M | 2495.77 PK \Y 34.78 14.44 49.22 74 -24.78
2483.5~2500
2496.01 AV \Y, 34.78 9.51 44.29 54 -9.71

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain0 : Restricted Band Bandedge @ BLE 1M Mode ChO PK
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Chain0 : Restricted Band Bandedge @ BLE 1M Mode Ch0 AV

Level {dBulV/m)

120
105.0

90.0

75.0
60.0 M]

45.0

30.0 : Average

15.0

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

GFT-OP-10h (28-Nov-2018) Page 30 of 34



INntertek

Total Quality. Assured.
TEST REPORT

Report No.: 210300160TWN-001

Chain0 : Restricted Band Bandedge @ BLE 1M Mode Ch39 PK
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ChainO : Restricted Band Bandedge @ BLE 1M Mode Ch39 AV
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8. AC Power Line Conducted Emission

Since the EUT is not connected to AC source, therefore, the test can be waived.
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Appendix A: Test equipment list

Report No.: 210300160TWN-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 | ¢ 1 de & 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 2021/04/14 2022/04/13
Broadband SHWARZBECK VULB 9168 9168-172 | 20200602 | 20210601
Antenna
Horn Antenna SHWARZBECK BBHA 9120 D 9120D-456 2021/01/11 2022/01/10
Horn Antenna SCHWARZBECK BBHA 9170 BBHA9170159 | 2020/08/20 2023/08/19
Pre-Amplifier EMC Co. EMC12635SE 980205 2021/01/13 2022/01/12
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 SUCOLEX 104 295105/4 20210308 2022/03/07
966-2(B) Cable SUHNER SUCOFLEX 104P CB0005 20210308 2022/03/07
RF Cable SUHNER SUCOFLEX 102 CB0006 2021/04/29 2022/04/28
Hight Pass Filter Reactel 7HS-3G/18G-S11 N/A 2020/05/27 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 2021/01/15 2022/01/14
Chamber
Test software Audix e3 V9 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
. . . 5.02 dB
semi-anechoic chamber at a distance of 3m
Radiated disturbances from 1GHz~18GHz in a semi-anechoic chamber at a
; 5.17 dB
distance of 3m
Vertically polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.39dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.39dB
semi-anechoic chamber at a distance of 1m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a
. 3.70dB
distance of 3m
Emission on the Band Edge Test 4.32dB
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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