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Appendices

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch is a subcontractor to TUV SUD Product Service GmbH according to the
principles outlined in 1ISO 17025.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch reports apply only to the specific samples tested under stated test conditions.
Construction of the actual test samples has been documented. It is the manufacturer's responsibility to assure that additional production units of this
model are manufactured with identical electrical and mechanical components. The manufacturer/importer is responsible to the Competent Authorities
in Europe for any modifications made to the production units which result in non-compliance to the relevant regulations. TUV SUD Certification and
Testing (China) Co., Ltd. Shenzhen Branch shall have no liability for any deductions, inferences or generalizations drawn by the client or others from
TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test report shall
not be reproduced except in full without our written approval
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2 Description of Equipment Under Test

Description of the Equipment Under Test

Product: MasterMind H3

Model no.: SBC-D10

FCC ID: O4GH3

Rating: 12.0 VDC (Powered by Bike Battery)
Or

5.0 VDC (Powered by USB Port

Frequency: Bluetooth
2402MHz-2480MHz (Tx and Rx)

Antenna gain: 0 dBi (PCB Antenna)
Number of operated channel: 40

Modulation: GFSK

Auxiliary Equipment and Software Used during Test:

DESCRIPTION MANUFACTURER MODEL NO. S/N
Computer Lenovo X220 0A72168
Adaptor Apple A1357 --

Auxiliary Software Used during Test:

DESCRIPTION | SOFTWARE NAME VERSION REMARK
RF Test Mode nRFgo 1.16 Provided by applicant
Software
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3 Summary of Test Standards

Test Standards

FCC Part 15 Subpart C 10-1-20 Edition
Federal Communications Commission, PART 15 — Radio Frequency Devices,
Subpart C —Intentional Radiators

All the test methods were according to KDB558074 D01 v05r02 DTS Measurement Guidance
and ANSI C63.10 (2013).
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4 Details about the Test Laboratory

Site 1
Company name: TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13 Zhiheng Wisdomland Business Park,

Nantou Checkpoint Road 2, Nanshan District,

Shenzhen 518052, P.R.China

FCC Registration Number: 514049

ISED test site number: 10320A

Emission Tests

Test Item Test Site
FCC Part 15 Subpart C
FCC Title 47 Part 15.205, 15.209 & 15.247(d) Spurious Radiated Emission Site 1
FCC Title 47 Part 15.207 Conduct Emission Site 1
FCC Title 47 Part 15.247(a)(1) 6dB & 99% Bandwidth Site 1
FCC Title 47 Part 15.247(b) Peak Output Power Site 1
FCC Title 47 Part 2.1051 & 15.247(d) Spurious Emissions at Antenna Terminals Site 1
FCC Title 47 Part 15.247(d) 100kHz Bandwidth of band edges Site 1
FCC Title 47 Part 15.247(e) Power Spectral Density Site 1
FCC Title 47 Part 15.203 & 15.247(b) Antenna Requirement Site 1
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4.1 Test Equipment Site List

Radiated emission Test

DESCRIPTION MANUFACTURER | MODEL NO. SERIAL NO. CAI‘DLA.I[_)EUE

EMI Test Receiver Rohde & Schwarz ESR 26 101269 2024-5-20

Loop Antenna Rohde & Schwarz HFH2-72 100398 2023-08-17

Trilog S“pi;?erﬁr?gba”d Test Schwarzbeck VULB 9162 284 2024-3-5

Wave Guide Antenna ETS 3117 00218954 2024-4-26

Pre-amplifier Rohde & Schwarz SCU 18F 100745 2024-5-19

Pre-amplifier Rohde & Schwarz SCU 18F 100746 2024-5-19

Sideband Horn Antenna Q-PAR Q\gvo'j'ks_g'é& 12827 2023-7-12

Pre-amplifier Rohde & Schwarz SCU 40A 100432 2023-7-27

Attenuator Mini-circuits UNAT-6+ 15542 2024-5-19

3m Semi-anechoic chamber TDK SAC-3 #2 2024-5-28
Test software Rohde & Schwarz EMC32 Version10.35.02 N/A

Conducted Emission Test
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE
DATE

EMI Test Receiver Rohde & Schwarz ESR 3 101782 2024-5-20

LISN Rohde & Schwarz ENV4200 100249 2024-5-20

LISN Rohde & Schwarz ENV432 101318 2024-5-20

LISN Rohde & Schwarz ENV216 100326 2024-5-20

LISN Rohde & Schwarz ENV216 102472 2024-5-20

ISN Rohde & Schwarz ENY81 100177 2024-5-20

ISN Rohde & Schwarz ENY81-CA6 101664 2024-5-27

High Voltage Probe Schwarzbeck TK9420(VT9420) 9420-584 2024-5-31

RF Current Probe Rohde & Schwarz EZ-17 100816 2024-5-19
Attenuator Shanghai Huaxiang TS2-26-3 080928189 N/A

Test software Rohde & Schwarz EMC32 Version9.15.00 2025-10-15

Shielding Room TDK CSR #1 2024-5-20

20dB & 99% Bandwidth, Peak Output Power, Spurious Emissions at Antenna Terminals,

100kHz Bandwidth of band edges, Power Spectral Density

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District, 518052

Shenzhen, CHINA

DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Signal Analyzer Rohde & Schwarz FSV40 101030 2024-5-19
RF Switch Module Rohde & Schwarz OSP;?_(S)GOSP- 101226/100851 2024-5-20
TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 6 of 43
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4.2 Measurement System Uncertainty

Measurement System Uncertainty Emissions

System Measurement Uncertainty
Items Extended Uncertainty
Uncertainty for Radiated Emission in 3m chamber 4.76dB
9kHz-30MHz '
Uncertainty for Radiated Emission in 3m chamber Horizontal: 5.12dB;
30MHz-1000MHz Vertical: 5.10dB;
Uncertainty for Radiated Emission in 3m chamber Horizontal: 5.01dB;
1000MHz-25000MHz Vertical: 5.00dB;
Uncertainty for Conducted Emission at AC Power Line 3.91dB
150kHz-30MHz '
Uncertainty for conducted power test 1.16dB
Uncertainty for frequency test 0.6x107

Measurement Uncertainty Decision Rule
Determination of conformity with the specification limits is based on the decision rule according to IEC Guide 115:
2007, clause 4.4.3 and 4.5.1.
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5 Summary of Test Results

Emission Tests
FCC Part 15 Subpart C
Test Condition Pages Test Result
Pass Fail N/A

FCC Title 47 Part 15.205, 15.209 & 15.247(d) Spurious Radiated Emission 12-15 X L] [
FCC Title 47 Part 15.247(a)(2) 6dB & 99% Bandwidth 16-18 4 [] []
FCC Title 47 Part 15.247(b) Peak Output Power 19-21 |X| |:| |:|
FCC Title 47 Part 2.1051 & 15.247(d) Spurious Emissions at Antenna Terminals 22-27 |X| |:| |:|
FCC Title 47 Part 15.247(d) 100kHz Bandwidth of band edges 28-29 |X| |:| |:|
FCC Title 47 Part 15.247(e) Power Spectral Density 30-32 X [] []
FCC Title 47 Part 15.207 Conduct Emission (1) 33-34 |X| |:| |:|
FCC Title 47 Part 15.203 & 15.247(b) Antenna Requirement 35 X [] []

Remarks:
- (1) Test not applicable for Battery Operated Product.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District, 518052

Shenzhen, CHINA
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6 General Remarks
Remarks

All tests were performed on model: SDC-D10.
All data packet type modes have been tested, only the worst case is shown on the report.

This submittal(s) (test report) is intended for FCC ID: O4GH3, complies with Section 15.203,
15.205, 15.209, 15.247 of the FCC Part 15, Subpart C rules for the DTS grant.

The TX and RX range is 2402MHz-2480MHz.

SUMMARY:

- All tests according to the regulations cited on page 8 were
n - Performed
O - Not Performed

- The Equipment Under Test
n - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: May 15 2023
Testing Start Date: May 18, 2023
Testing End Date: June 1, 2023

- TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch -

Reviewed by: Prepared by: Tested by:
& g )W / ;
ot Louwse L~
Eric LI Kevin DU Louise LIU
Section Manager EMC Project Engineer EMC Test Engineer
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/7 Test Setups

7.1 Radiated test setups Below 1GHz
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7.3 AC Power Line Conducted Emission test setups

40em
- EUT Measunng
Recayver
| i
B0em
Lisy P
N
7.4 Conducted RF test setups
Measurement equipment EUT

(e.g. Spectrum analyzer,
power meter, Frequency
Analyzer)
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8 Emission Test Results

8.1 Spurious Radiated Emission

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode X] Passed
(Highest channel is the worst case)
Test Specification: FCC15.205, 15.209 & 15.247(d) [ ] Not Passed
Comment: 12.0 VDC
Remark: Below 1GHz
Frequency Result Limit Margin Detector  Ant. Polarity  Corr.
MHz dBuV/m dBpv/m dB PK/QP/AV H/V (dB)
57.463125 23.94 40.00 16.06 Peak H 20.27
96.323750 27.47 43.50 16.03 Peak H 18.12
225.091250 40.26 46.00 5.74 Peak H 19.11
417.454375 33.03 46.00 12.97 Peak H 24.27
481.777500 37.09 46.00 8.91 Peak H 25.49
546.221875 38.62 46.00 7.38 Peak H 26.63
64.253125 27.74 40.00 16.68 Peak Y, 18.50
96.384375 23.62 43.50 9.77 Peak Vv 18.12
225.030625 29.20 46.00 11.28 Peak Vv 19.11
484.141875 30.61 46.00 12.47 Peak Vv 25.64
661.409375 33.65 46.00 12.52 Peak Y, 28.46
889.662500 39.18 46.00 13.69 Peak Vv 32.04
Remark:
1. As the measured peak value not exceeded the Quasi-peak limit, Quasi-peak value no need to be
measured.

2. Result Level=Reading Level + Correction Factor
Above 1GHz: Corrector factor = Antenna Factor + Cable Loss- Amplifier Gain
Below 1GHz: Corrector factor = Antenna Factor + Cable Loss
(The Reading Level is recorded by software which is not shown in the sheet)
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Spurious Radiated Emission

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2402MHz) X] Passed
Test Specification: FCC15.205, 15.209 & 15.247(d) [ ] Not Passed
Comment: 12.0 VDC
Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector Ant Corr
Polarity '
MHz dBpv/m dBpv/m dB PK/QP/AV H/V (dB)
5001.500000 50.03 74.00 23.97 Peak H 6.57
5535.500000 51.08 74.00 22.92 Peak H 7.59
15146.500000 47.44 74.00 26.56 Peak H 19.54
4614.500000 49.73 74.00 24.27 Peak \% 4.55
5549.500000 51.71 74.00 22.29 Peak \% 7.62
17453.000000 51.09 74.00 2291 Peak \ 26.53
Remark:

1. According to C63.10, if the peak (or quasi-peak) measured value complies with the average limit,
it is unnecessary to perform an average measurement, so AV emission value did not show in
data table if the peak value complies with average limit.

2. Consequence Level=Reading Level + Correction Factor

Above 1GHz: Corrector factor = Antenna Factor + Cable Loss- Amplifier Gain

Below 1GHz: Corrector factor = Antenna Factor + Cable Loss

(The Reading Level is recorded by software which is not shown in the sheet)
3. No significant emissions were detected above 18GHz.
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Spurious Radiated Emission

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2440MHz) X] Passed
Test Specification: FCC15.205, 15.209 & 15.247(d) [ ] Not Passed
Comment: 12.0 VDC
Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector Ant: Corr.
Polarity
MHz dBpv/m dBpv/m dB PK/QP/AV H/V (dB)
4672.000000 49.80 74.00 24.20 Peak H 4.66
5649.500000 51.85 74.00 22.15 Peak H 7.42
17489.500000 50.27 74.00 23.73 Peak H 26.70
3908.500000 47.59 74.00 26.41 Peak \ 2.93
5642.000000 51.52 74.00 22.48 Peak \ 7.45
17922.500000 51.63 74.00 22.37 Peak \ 27.96
Remark:

1. According to C63.10, if the peak (or quasi-peak) measured value complies with the average limit,
it is unnecessary to perform an average measurement, so AV emission value did not show in
data table if the peak value complies with average limit.

2. Consequence Level=Reading Level + Correction Factor

Above 1GHz: Corrector factor = Antenna Factor + Cable Loss- Amplifier Gain

Below 1GHz: Corrector factor = Antenna Factor + Cable Loss

(The Reading Level is recorded by software which is not shown in the sheet)
3. No significant emissions were detected above 18GHz.
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Spurious Radiated Emission

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2480MHz) X] Passed
Test Specification: FCC15.205, 15.209 & 15.247(d) [ ] Not Passed
Comment: 12.0 VDC
Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector Ant Corr
Polarity '
MHz dBuv/m dBuv/m dB PK/QP/AV HIV (dB)
4683.500000 49.48 74.00 24.52 Peak H 4.76
5634.500000 50.96 74.00 23.04 Peak H 7.48
17744.500000 51.64 74.00 22.36 Peak H 27.38
4998.500000 50.39 74.00 23.61 Peak \% 6.55
5517.000000 51.56 74.00 22.44 Peak \% 7.58
17715.500000 51.11 74.00 22.89 Peak \% 27.36
Remark:

1. According to C63.10, if the peak (or quasi-peak) measured value complies with the average limit,
it is unnecessary to perform an average measurement, so AV emission value did not show in
data table if the peak value complies with average limit.

2. Consequence Level=Reading Level + Correction Factor

Above 1GHz: Corrector factor = Antenna Factor + Cable Loss- Amplifier Gain

Below 1GHz: Corrector factor = Antenna Factor + Cable Loss

(The Reading Level is recorded by software which is not shown in the sheet)
3. No significant emissions were detected above 18GHz.
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8.2 6dB & 99% Bandwidth

EUT:
Op Condition:
Test Specification:

SBC-D10
Operated, TX Mode (2402MHz)

Bandwidth
12.0 vDC

Spectrum

Comment:

FCC15.247(a)(2), 6dB Bandwidth & 99%

China

Test Result
] Passed
[ ] Not Passed

(=)
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6dB bandwidth 0.700 MHz

> 0.5 MHz
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1.051 MHz

NA
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China

6dB & 99% Bandwidth

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2440MHz) X] Passed
Test Specification: FCC15.247(a)(2), 6dB Bandwidth & 99% [ ] Not Passed
Bandwidth
Comment: 12.0 vDC

Spectrum ':%I
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D3| M1 1 704.0 kHz 0.01 dB
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6dB bandwidth 0.704 MHz > 0.5 MHz
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China

6dB & 99% Bandwidth

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2480MHz) X] Passed

Test Specification: FCC15.247(a)(2), 6dB Bandwidth & 99% [ ] Not Passed
Bandwidth

Comment: 12.0 VDC

Spectrum ':%I
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8.3 Peak Output Power

EUT:
Op Condition:

Test Specification:  FCC15.247(b)

Comment:

China
SBC-D10 Test Result
Operated, TX Mode (2402MHz) X] Passed
[ ] Not Passed
12.0 vDC
Spectrum [@
Ref Level 30.00 dBm Offset 1.00 dB @ RBW 2 MHz
|@ Att 40 dB SWT 8ms @ VBW 5MHz Mode Auto Sweep
Count 100,100
@ 1Pk View
M1[1] -1.00 dBm|
2.402053240 GHz|
20 dem
10 dBm
0dB ',Il
B '___.-——'f_'— “——_‘—\
10 dB / \
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 2.402 GHz 8001 pts Span 6.0 MHz
Max. Conducted Output Power Limit
(dBm) (dBm)
-1.00 < 30.00
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Peak Output Power

EUT:
Op Condition:

Test Specification:  FCC15.247(b)

Comment:

China
SBC-D10 Test Result
Operated, TX Mode (2440MHz) X] Passed
[ ] Not Passed
12.0 vDC
Spectrum [@
Ref Level 30.00 dem Offset 1.00 dB @ RBW 2 MHz
|@ Att 40 dB SWT 8ms @ VBW 5MHz Mode Auto Sweep
Count 100,100
@ 1Pk View
M1[1] -1.34 dBm|
2.440242970 GHz|
20 dem
10 dBm
. M1 -
[ ]
10 dBm | M
L
o] S
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 2.44 GHz 8001 pts Span 6.0 MHz
Max. Conducted Output Power Limit
(dBm) (dBm)
-1.34 < 30.00
TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 20 of 43
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District, 518052

Shenzhen, CHINA



Report Number: 60.790.23.011.01R01

China

Peak Output Power

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2480MHz) X] Passed
Test Specification: FCC15.247(b) [ ] Not Passed
Comment: 12.0 vDC
Spectrum [@
it odE SWT  GRTRMEN SN Hed huaSweep
Count 100/100
@ 1Pk View
M1[1] -1.18 dBm|
20 dbrn 2.480183730 GHz|
10 dBém
0 dbm M1
-10 dBm /‘-—FJF__ _‘—Hk_‘\\
-30 dBm
-40 dBm
-50 dem
-60 dBm
CF 2.48 GHz 8001 pts Span 6.0 MHz
Max. Conducted Output Power Limit
(dBm) (dBm)
-1.18 < 30.00
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8.4 Spurious Emissions at Antenna Terminals

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2402MHz) X] Passed
Test Specification:  FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 12.0 VDC
FreqgRange ReflLevel Result Limit .
Channel MHz dBm dBm dBm Verdict

2402 2402 -1.11 -1.11 PASS

2402 30~1000 -1.11 -67.54 <=-21.11 | PASS

2402 1000~26500 -1.11 -50.93 <=-21.11 | PASS

|& Att

Spectrum

&

Ref Level 21.00 dBm  Offset 1.00 dB @ RBW 100 kHz

30dB SWT 19 s @ VBW 300 kHz  Mode Auto FFT

@ 1Pk View

10 dBrn

M1[1]

-1.11 dBm
2.40203470 GHz|

0 dBm

1

-10 dBm

-20 dBm

-30 dBm

-40 dBm

S

/_4-;/
[ dem

-60 dBm

-70 dBm

CF 2.402 GHz 691 pts

Span 3.0 MHz
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China

Spurious Emissions at Antenna Terminals

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2402MHz) X] Passed
Test Specification: FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 12.0 vDC

Spectrum n%:[

Ref Level 11.00 dBm  Offset 1.00 dB @ RBW 100 kHz

|@ Att 20dé SWT 30.1ms @ VBW 300 kHz Mode Auto Sweep
Count 10/10

@ 1Pk Max

M1[1] -67.54 dBm|
820.7010 MHz
0 dBm

-10 dBm

-20 dBm—

D1 -21.110 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

1

-80 dBm

Start 30.0 MHz 30001 pts Stop 1.0 GHz

Spectrum I mv:

Ref Level 20.00 dém  Offset 1.00 dB @ RBW 100 kHz

|& Att 30de SWT 255ms @ YBW 300 kHz Mode Auto Sweep
Count 9/10

@ 1Pk Max

M1[1] -50.93 dBm|
2.399950 GHz
10 dBm

0 dBm;

-10 dgm

-20 dBm—

D1 -21.110 dBm

S
=1
=9
51
3

n
=
o
o
El

-70 dBm

Start 1.0 GHz 30001 pts Stop 26.5 GHz
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Spurious Emissions at Antenna Terminals

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2440MHz) X] Passed
Test Specification: FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 12.0 VDC
FregRange ReflLevel Result Limit .
Channel EAHZ 9 dBm dBm dBm Verdict

2440 2440 -1.57 -1.57 PASS

2440 30~1000 -1.57 -67.98 <=-2157 | PASS

2440 1000~26500 -1.57 -49.91 <=-2157 | PASS

|& Att

Spectrum

&

Ref Level 21.00 dBm  Offset 1.00 dB @ RBW 100 kHz

30 dB SWT 19 s @ YBW 300 kHz Mode Auto FFT

@ 1Pk View

10 dBmn

M1[1]

-1.57 dBm
2.44003470 GHz|

0dBm

-10 dBm

/‘\f«ﬁ’l\u\/r

-20 dBm

-30 dBm

-40 dBm

50 dBm

o

-60 dBm

-70 dBm

CF 2.44 GHz

691 pts

Span 3.0 MHz
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Spurious Emissions at Antenna Terminals

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2440MHz) X] Passed
Test Specification: FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 12.0 vDC

Spectrum n%:

Ref Level 11.00 dBm  Offset 1.00 dB @ RBW 100 kHz

|& Att 20de SWT 30.1ms @ VBW 300 kHz
Count 10/10

@ 1Pk Max

Mode Auto Sweep

mM1[1] -67.98 dBm

879.9020 MHz
0 dBm

-10 dBm

-20 dBrn—j

D1 -21.570 dBm

-30 dBm

-40 dBm

-50 dBm

Start 30.0 MHz

30001 pts Stop 1.0 GHz

Spectrum mv:

Ref Level 20.00 dém Offset 1.00 dB @ RBW 100 kHz

|& Att 30dB  SWT 255ms @ YBW 300 kHz
Count 9/10

@ 1Pk Max

Mode Auto Sweep

M1[1] -49.91 dBm
2.375300 GHz,
10 dBm

0 dBm

-10 dBm

-20 dBm—

D1 -21.570 dBrm

-30 dBm

-40 dBm

ML
-50 dEm

-70 dBm

Start 1.0 GHz

30001 pts Stop 26.5 GHz
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Spurious Emissions at Antenna Terminals

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2480MHz) X] Passed
Test Specification: FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 12.0 vDC
FreqgRange RefLevel Result Limit .
Channel MHz dBm dBm dBm Verdict
2480 2480 -1.30 -1.30 PASS
2480 30~1000 -1.30 -67.82 <=-21.3 PASS
2480 1000~26500 -1.30 -52.24 <=-21.3 PASS
Spectrum I [@
Ref Level 21.00 dBm  Offset 1.00 dB @ RBW 100 kHz
|& Att 30de SWT 19 ps @ YBW 300 kHz Mode &uto FFT
@ LPk View
M1[1] -1.30 dBm|
2.48003470 GHz|
10 dem
0 dem: W;l\‘,\/_
-10 dBm \
~
-20 dBm
-30 dBm / =7 / i “\\
-40 dBm / L
| — \\‘*—J
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 691 pts Span 3.0 MHz

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District, 518052
Shenzhen, CHINA

Page 26 of 43



Report Number: 60.790.23.011.01R01

China

Spurious Emissions at Antenna Terminals

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2480MHz) X] Passed
Test Specification: FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 12.0 vDC

Spectrum :%1
Ref Level 11.00 dBm Offset 1.00 dB @ RBW 100 kHz

|& Att 20de SWT 30.1ms @ VBW 300 kHz
Count 10/10

@ 1Pk Max

Mode Auto Sweep

mM1[1] -67.82 dBm)

944.8900 MHz
0 dem

-10 dBrmn

-20 dBm—

D1 -21.300 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

M1

-80 dBm

Start 30.0 MHz 30001 pts

Stop 1.0 GHz

Spectrum n%:[

Ref Level 20.00 dBm  Offset 1.00 dB @ RBW 100 kHz

|& Att 30de SWT 255ms @ VBW 300 kHz
Count 9/10

@ 1Pk Max

Mode Auto Sweep

M1[1] -52.24 dBm
21.897250 GHz
10 dBmn

0 dBm

-10 dBm

-20 dBn—

D1 -21.300 dBm

-30 dBmn

-40 dBm

-70 dBm

Start 1.0 GHz 30001 pts

Stop 26.5 GHz
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8.5 100kHz Bandwidth of band edges

EUT:

Op Condition:
Test Specification:
Comment:

SBC-D10

Operated, TX Mode (2402MHz)
FCC15.247(d), Conducted
12.0 VDC

Spectrum u%’

Ref Level 20.00 dBm Offset 1.00 dB @ RBW 100 kHz

Test Result
] Passed
[ ] Not Passed

|& Att 30dB  SWT 246.5ps @ VBW 300 kHz Mode auto FFT
Count 300/300
@ 1Pk View
M1[1] -1.07 dBm|
10 dBm 2.402040 GHz|
M2[1] -56.33 t"IBIT'I
ovdin 2.400000 ?‘hz
-10 dBm } \
20 dBm=—n1 31,070 dem J l
-30 dBm I \
-40 dam e
-50 dBm ﬁ I

I
H M3 !}‘I L\

'ﬁpdnﬁdfgu"\'.ph TR TNUR YRS RN PSR I T A TV IERT) BT LR WY TP WP ST TV

-70 dBm
Start 2.3 GHz 691 pts Stop 2.405 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.40204 GHz -1.07 dBém
M2 1 2.4 GHz -56.33 dBm
M3 1 2,39 GHz -62.26 dBm
M4 1 2,338196 GHz -46.89 dBm

Band edges

Limit

56.33

> 20dB
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100kHz Bandwidth of band edges

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2480MHz) X] Passed
Test Specification: FCC15.247(d), Conducted [ ] Not Passed
Comment: 12.0 VDC

Spectrum l u%’

Ref Level 20.00 dém Offset 1.00 dB @ RBW 100 kHz

|@ Att 30dB  SWT 1.1ms @ VBW 300 kHz Mode Auto Sweep
Count 300/300

@ 1Pk View

M1[1] -1.45 dBm

10 dBm 2.480010 GHz
i m2[1] -58.13 dBm

¥l 4

0 dBm 2.483500 GHz,

-10 dBm

-20 dBm—r

D1 -21.450 dBr

-30 dBm

-40 dBm

| M4
50 dem—1f L M

‘
. s T [N~ " .

oD T

-70 dBm

Start 2.47 GHz 691 pts
Marker
Type | Ref | Trc | X-value | Y-value | __Function |
M1 1 2.48001 GHz -1.45 dBm
1 2.4835 GHz -58.13 dBm
M3 1 2.5 GHz -60.30 dBm
1 2.544087 GHz -47.97 dBrm

Stop 2.55 GHz

Function Result |

Band edges Limit
58.13 dB > 20dB
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8.6 Power Spectral Density

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2402MHz) X] Passed
Test Specification:  FCC15.247(e) [ ] Not Passed
Comment: 12.0 VDC

Spectrum n%’

Ref Level 21.00 dBm  Offset 1.00 dB @ RBW 3 kHz

|& Att 30dB SWT 632 ps @ VBW 10 kHz Mode Auto FFT
Count 1007100

@ 1Pk View

mM1[1] -16.50 dBm

2.4019966170 GHz|
10 dBm

0dBm

-10 dBm

-20 dBm

BN O LM L T
R

%60 dem
CF 2.402 GHz 30000 pts Span 1.4 MHz
PSD Limit
-16.50 dBm/3kHz < 8 dBm/3kHz
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Power Spectral Density

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode (2440MHz) X] Passed
Test Specification: FCC15.247(e) [ ] Not Passed
Comment: 12.0 VDC

Spectrum n%’

Ref Level 21.00 dBm  Offset 1.00 dB @ RBW 3 kHz

|& Att 30dB SWT 632 ps @ VBW 10 kHz Mode Auto FFT
Count 1007100

@ 1Pk View

mM1[1] -16.98 dBm

2.4399973010 GHz|
10 dBm

0 dBm

-10 dBm

:: ::: ,Wnﬂnﬁw f'ﬂmfhﬂwwvwm M%W m\‘fﬁﬁu i
i [y
e i

-B0 dBm
CF 2.44 GHz 30000 pts Span 1.408 MHz
PSD Limit
-16.98 dBm/3kHz < 8 dBm/3kHz
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Power Spectral Density

EUT:
Op Condition:

Test Specification:

Comment:

|& Att

SBC-D10 Test Result
Operated, TX Mode (2480MHz) X] Passed
FCC15.247(e) [ ] Not Passed

12.0 VDC

Spectrum

China

&

Ref Level 21.00 dBm  Offset 1.00 dB @ RBW 3 kHz

30dB SWT 632 ps @ VBW 10 kHz Mode Auto FFT

Count 1007100

@ 1Pk View

10 dBrn

M1[1] -16.83 dBm|
2.4799979700 GHz|

0 dBm

-10 dBm

-20 dBm

ML

-30 dBm

-40 dBm

il

AT L L U

Al T v T ﬂ n
A W""F"Vuv I“MMHM
A

"\[D dBrm

-70 dBm

CF 2.48 GHz

30000 pts

Span 1.4 MHz

PSD

Limit

-16.83 dBm/3kHz

< 8 dBm/3kHz
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8.7 Conducted Emission at AC Power line

EUT:

Op Condition:
Test Specification:
Comment:

SBC-D10 Test Result
Charging Mode X] Passed
FCC 15.207 [ ] Not Passed

120V AC 60Hz, L Line

30M

80T
70T
60T
501 %
A £
= *
£ 401 *
g 1 *
8 30T
207
10T
0 t t ——— t t t ——— t i
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M
Frequency in Hz
Frequency MaxPeak | Average Limit Margin
(MHz) (dBuv) (dBuv) (dBuv) (dB)
0.170000 50.45 64.96 14.51
0.250000 44.62 61.76 17.14
0.586000 41.66 56.00 14.34
0.754000 47.58 56.00 8.42
1.370000 36.01 56.00 19.99
2.954000 33.22 56.00 22.78
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Conducted Emission at AC Power Line

EUT: SBC-D10 Test Result
Op Condition: Charging Mode X] Passed
Test Specification:  FCC 15.207 [ ] Not Passed
Comment: 120V AC 60Hz, N Line
80T
70T
60T
O 5otk —
271 X
£ 407 * *
g T +
3 30t
20T
10T
0 t t t —— t t t t —t——t— t i
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M

Frequency in Hz

Frequency MaxPeak | Average Limit Margin
(MHz) (dBpv) (dBpv) (dBpv) (dB)
0.166000 50.41 - 65.16 14.75
0.246000 43.79 - 61.89 18.10
0.334000 38.51 - 59.35 20.84
0.498000 39.30 - 56.03 16.73
0.738000 46.08 - 56.00 9.92
2.202000 33.92 - 56.00 22.08
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8.8 Antenna Requirement

EUT: SBC-D10 Test Result
Op Condition: Operated, TX Mode X] Passed
Test Specification:  FCC15.203 & 15.247(b) [ ] Not Passed
Comment: 12.0 VDC

Limit

For intentional device, according to FCC Title 47 Part 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be
used with the device. And according to FCC Title 47 Part 15.247(b), if transmitting antennas of
directional gain greater than 6 dBi are used, the power shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

Antenna Connector Construction

The antenna used in this product is an integrated antenna, and the maximum gain of this
antenna is 0 dBi.
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9 Test setup procedure

9.1 Spurious Radiated Emission

Test Method
1: The EUT was place on a turn table which is 1.5m above ground plane for above 1GHz and
0.8m above ground for below 1GHz at 3 meter chamber room for test. The table was rotated
360 degrees to determine the position of the highest radiation.
2: The EUT was set 3 meters away from the interference — receiving antenna, which was
mounted on the top of a variable — height antenna tower.
3: The height of antenna is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical polarizations
of the antenna are set to make the measurement.
4: For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the rotatable table was turned
from O degrees to 360 degrees to find the maximum reading.
5: Use the following spectrum analyzer settings According to C63.10:
For Below 1GHz
Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 100 KHz to 120KHz, VBW=RBW for peak measurement, Sweep = auto, Detector
function = peak, Trace = max hold.

For Peak unwanted emissions Above 1GHz:
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 1MHz, VBW=RBW for peak measurement, Sweep = auto, Detector function =
peak, Trace = max hold.
Procedures for average unwanted emissions measurements above 1000 MHz
a) RBW = 1MHz.
b) VBW \ [3 x RBW].
c) Detector = RMS (power averaging), if [span / (# of points in sweep)] \ RBW / 2.
Satisfying this condition can require increasing the number of points in the sweep or
reducing the span. If the condition is not satisfied, then the detector mode shall be set to
peak.
d) Averaging type = power (i.e., rms) (As an alternative, the detector and averaging type
may be set for linear voltage averaging. Some instruments require linear display mode to
use linear voltage averaging. Log or dB averaging shall not be used.)
e) Sweep time = auto.
f) Perform a trace average of at least 100 traces if the transmission is continuous. If the
transmission is not continuous, then the number of traces shall be increased by a factor
of 1/ D, where D is the duty cycle. For example, with 50% duty cycle, at least 200 traces
shall be averaged. (If a specific emission is demonstrated to be continuous—i.e., 100%
duty cycle—then rather than turning ON and OFF with the transmit cycle, at least 100
traces shall be averaged.)
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g) If tests are performed with the EUT transmitting at a duty cycle less than 98%, then a
correction factor shall be added to the measurement results prior to comparing with the
emission limit, to compute the emission level that would have been measured had the
test been performed at 100% duty cycle. The correction factor is computed as follows:
1) If power averaging (rms) mode was used in the preceding step e), then the correction
factor is [10 log (1 / D)], where D is the duty cycle. For example, if the transmit duty
cycle was 50%, then 3 dB shall be added to the measured emission levels.

2) If linear voltage averaging mode was used in the preceding step e), then the correction
factor is [20 log (1 / D)], where D is the duty cycle. For example, if the transmit duty
cycle was 50%, then 6 dB shall be added to the measured emission levels.

3) If a specific emission is demonstrated to be continuous (100% duty cycle) rather than
turning ON and OFF with the transmit cycle, then no duty cycle correction is required
for that emission.

Limit

The radio emission outside the operating frequency band shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power.
Radiated emissions which fall in the restricted bands, as defined in section RSS-GEN 8.10, must
comply with the radiated emission limits specified in section 15.2009.

Frequency Field Strength Field Strength Detector
MHz uV/m dBpV/m

30-88 100 40 QP
88-216 150 43.5 QP
216-960 200 46 QP
960-1000 500 54 QP
Above 1000 500 54 AV
Above 1000 5000 74 PK

According to C63.10, if the peak (or quasi-peak) measured value complies with the average limit,
it is unnecessary to perform an average measurement, so AV emission value did not show in
below table if the peak value complies with average limit.
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9.2 Conducted Emission at AC Power line

Test Method

1. The EUT was placed on a table, which is 0.8m above ground plane

2. The power line of the EUT is connected to the AC mains through a Artificial Mains
Network (A.M.N.).

3. Maximum procedure was performed to ensure EUT compliance

4. A EMI test receiver is used to test the emissions from both sides of AC line

Limit
Frequency QP Limit AV Limit
MHz dBuVv dBuv
0.150-0.500 66-56* 56-46*
0.500-5 56 46
5-30 60 50

Remark: “*” Decreasing linearly with logarithm of the frequency
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9.3 20dB & 99% Bandwidth

Test Method

1. Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

2. Position the EUT without connection to spectrum analyser. Turn on the EUT and
connect it to measurement instrument. Then set it to any one convenient frequency
within its operating range. Set a reference level on the measuring instrument equal to
the highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 20dB from
the reference level. Record the frequency difference as the emission bandwidth.

Limit

Limit [kHz]

2500

Test Method (99% Bandwidth)
1. Connect EUT test part to test receiver.
2. Use the following spectrum analyzer settings:
RBW = 1% to 5% of the actual occupied, VBW = 3RBW, Sweep = auto,
Detector function = Peak, Trace = Max Hold
3. Use the occupied bandwidth measurement capability of test receiver.
4. Allow the trace to stabilize, record the occupied bandwidth value.
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9.4 Peak Output Power

Test Method
1. The EUT was placed on 0.8m height table, the RF output of EUT was connected to the

spectrum analyzer by RF cable. The path loss was compensated to the results for each

measurement.

Set to the maximum power setting and enable the EUT transmit continuously

Use the following test receiver settings:

Span = approximately 5 times the 20dB bandwidth, centered on a hopping channel

RBW > the 20dB bandwidth of the emission being measured, VBW=RBW,

Sweep = auto, Detector function = peak, Trace = max hold

4. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the
peak of the emission. The indicated level is the peak output power and record the results
in the test report.

5. Repeat above procedures until all frequencies measured were complete.

wmn

Limits
Frequency Range Limit Limit
MHz W dBm
2400-2483.5 <1 <30
For e.i r.p:
Frequency Range Limit Limit
MHz W dBm
2400-2483.5 <4 <36
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9.5 Spurious Emissions at Antenna Terminals

Test Method
1. Establish a reference level by using the following procedure:
a. Set RBW=100 kHz. VBW=3RBW. Detector =peak, Sweep time = auto couple, Trace
mode = max hold.
b. Allow trace to fully stabilize, use the peak marker function to determine the maximum
PSD level.
2. Use the maximum PSD level to establish the reference level.
a. Set the center frequency and span to encompass frequency range to be measured.
b. Use the peak marker function to determine the maximum amplitude level. Ensure that
the amplitude of all unwanted emissions outside of the authorized frequency band
(excluding restricted frequency bands) are attenuated by at least the minimum
requirements, report the three highest emissions relative to the limit.
3. Repeat above procedures until other frequencies measured were completed.

Limit
Frequency Range Limit (dBc)
MHz
30-25000 -20
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9.6 100kHz Bandwidth of band edges

Test Method

1 Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 100 kHz, VBW=RBW, Sweep = auto, Detector function = peak, Trace = max
hold.
Allow the trace to stabilize, use the peak and delta measurement to record the result.
The level displayed must comply with the limit specified in this Section.

wW N

Limit
Frequency Range Limit (dBc)
MHz
30-25000 -20
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9.7 Power Spectral Density

Test Method
This procedure shall be used if maximum peak conducted output power was used to
demonstrate compliance:

1. Set analyzer center frequency to DTS channel center frequency. RBW=3kHz,
VBW=3RBW, Span=1.5 times DTS bandwidth, Detector=Peak, Sweep=auto,
Trace= max hold.

2. Allow trace to fully stabilize, use the peak marker function to determine the maximum
amplitude level within the RBW.

3. Repeat above procedures until other frequencies measured were completed.
Limit

Limit [dBm/3KHzZ]

<8
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