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2 Description of Equipment Under Test

Description of the Equipment Under Test

Product: Bluetooth Speaker

Model no.: SP1601, 52097

FCC ID: 2AJCJ-SP1601

Rating: 1) 6.0VDC (4 x 1.5VDC size “AA” batteries)
2) 3.7VDC (1 x 3.7VDC Rechargeable battery)
3) 5.0VDC (USB port)

Frequency: 2402MHz-2480MHz

Antenna gain: 0 dBi

Number of operated channel: 79

Modulation: GFSK
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3 Summary of Test Standards

Test Standards

FCC Part 15 Subpart C 10-1-15 Edition

Federal Communications Commission, PART 15 — Radio Frequency Devices,
Subpart C — Unintentional Radiators
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4 Details about the Test Laboratory
Site 1
Company name: TUV SUD Hong Kong Ltd.

3/F, West Wing, Lakeside 2,

10 Science Park West Avenue,

Science Park, Shatin, Hong Kong
Site 2
Company name: TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13 Zhiheng Wisdomland Business Park,

Nantou Checkpoint Road 2,

Shenzhen 518052, P.R.China

FCC Registration Number: 502708

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 2
FCC Title 47 Part 15.207 Conduct Emission Site 2
FCC Title 47 Part 15.247(a)(1) 20dB & 99% Bandwidth Site 2
FCC Title 47 Part 15.247(b) Peak Output Power Site 2
FCC Title 47 Part 2.1051 & 15.247(d) Spurious Emissions at Antenna Terminals | Site 2
FCC Title 47 Part 15.247(d) 100kHz Bandwidth of band edges Site 2
FCC Title 47 Part 15.247(a)(1) Minimum Number of Hopping Frequencies Site 2
FCC Title 47 Part 15.247(a)(1) Minimum Hopping Channel Carrier Frequency Site 2
Separation
FCC Title 47 Part 15.247(a)(1) Average Time of Occupancy Site 2
FCC Title 47 Part 15.203 & 15.247(b) Antenna Requirement Site 2
EMC_SZ_FR_22.00 FCC TUV SUD HONG KONG LTD. Page 5 of 50
Release 2014-03-20 3/F, West Wing, Lakeside 2, 10 Science Park West Avenue, Science Park, Shatin, HK.

Tel: +852-2776 1323 Fax: +852-2776 1206



Report Number: 60.790.16.043.03R01

China
4.1 Test Equipment Site List
Radiated emission Test — Site 2
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
EMI Test Receiver Rohde & Schwarz ESR 26 101269 15-July-17
Trilog Super Broadband Test | g o 7 heck VULB 9163 707 15-July-17
Antenna
Horn Antenna Rohde & Schwarz HF907 102294 15-July-17
Pre-amplifier Rohde & Schwarz SCU 18 102230 15-July-17
3m Semi-anechoic chamber | TDK 9X6X6 29-May-19
20dB & 99% Bandwidth, Peak Output Power, Spurious Emissions at Antenna Terminals,
100kHz Bandwidth of band edges, Min. No. of Hopping Frequencies,
Min. Hopping Channel Carrier Frequency Separation and Average Time of Occupancy — Site 2
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Signal Generator Rohde & Schwarz SMB100A 108272 15-July-17
Signal Analyzer Rohde & Schwarz FSV40 101030 15-July-17
Vector Signal Generator Rohde & Schwarz SMU 200A 105324 15-July-17
RF Switch Module Rohde & Schwarz gf;lZO/OSP- 101226/100851 | 1217
Conducted emission Test — Site 2
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
EMI Test Receiver Rohde & Schwarz ESR 3 101782 15-July-17
LISN Rohde & Schwarz ENV4200 100249 15-July-17
LISN Rohde & Schwarz ENV216 100326 15-July-17
ISN Rohde & Schwarz ENY81 100177 15-July-17
ISN Rohde & Schwarz ENY81-CAT6 101664 15-July-17
High Voltage Probe Rohde & Schwarz ;OK)9420(VT94 9420-58 15-July-17
RF Current Probe Rohde & Schwarz EZ-17 100816 15-July-17
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4.2 Measurement System Uncertainty
Measurement System Uncertainty Emissions
System Measurement Uncertainty
ltems Extended Uncertainty
Uncertainty for Radiated Emission in 3m chamber 4.54dB
9kHz-30MHz '
Uncertainty for Radiated Emission in 3m chamber Horizontal: 4.83dB;
30MHz-1000MHz Vertical: 4.91dB;
Uncertainty for Radiated Emission in 3m chamber Horizontal: 4.89dB;
1000MHz-25000MHz Vertical: 4.88dB;
Uncertainty for Conducted RF test 2.04dB
Uncertainty for Conducted Emission
150kHz-30MHz 3.5008
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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 10-15 | [X L] ]
FCC Title 47 Part 15.207 Conduct Emission 16-17 X [] []
FCC Title 47 Part 15.247(a)(2) 6dB & 99% Bandwidth 1820 | X [ [
FCC Title 47 Part 15.247(b) Peak Output Power 21-23 X [ ] [ ]
FCC Title 47 Part 2.1051 & 15.247(d) Spurious Emissions at Antenna Terminals | 24-26 <] [ ] [ ]
FCC Title 47 Part 15.247(d) 100kHz Bandwidth of band edges 2730 | X1 ] L]
FCC Title 47 Part 15.247(a)(1) Min. No. of Hopping Frequencies 31 X [] []
g(é?r():a'rl';'iligrfﬂ Part 15.247(a)(1) Min. of Hopping Channel Carrier Frequency 32 |Z D D
FCC Title 47 Part 15.247(a)(1) Average Time of Occupancy 33 X [] []
FCC Title 47 Part 15.203 & 15.247(b) Antenna Requirement 34 X [] []
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6 General Remarks

Remarks

Client informs that the model 52097 has the same technical construction including circuit diagram,

PCB Layout, components and component layout, all electrical construction and mechanical

construction, with Bluetooth Speaker, SP1601. The difference lies only on different buyer of the

different models. (Client’s confirmation letter shown at appendix C)

EMC tests were performed on model: SP1601

SUMMARY:

- All tests according to the regulations cited on page 5 were
W - Performed
O - Not Performed

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

O - Does not fulfill the general approval requirements.

Sample Received Date: July 7, 2016
Testing Start Date: July 8, 2016
Testing End Date: September 9, 2016

- TUV SUD HONG KONG LTD. -

Reviewed by: ~ /
TSENG Chi Kit CHAN Kwong Ngai
EMC Project Engineer EMC Test Engineer
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7 Emission Test Results

7.1 Spurious Radiated Emission

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification: FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal |:| Not Passed
Comment: 3.7vDC
Remark: 9kHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuV/m dBuv/m dB
59.423 32.92 40 -7.08 Quasi Peak
176.847 37.88 435 -5.62 Quasi Peak
232.783 36.55 46 -9.45 Quasi Peak
528.680 27.33 46 -18.67 Quasi Peak
1004.330 32.09 74 -41.91 Peak
1004.330 22.46 54 -31.54 Average
1245.400 27.78 74 -46.22 Peak
1245.400 19.44 54 -34.56 Average
4804.000 42.18 74 -31.82 Peak
4804.000 30.53 54 -23.47 Average
7206.000 37.12 74 -36.88 Peak
7206.000 26.98 54 -27.02 Average
12010.000 40.07 74 -33.93 Peak
12010.000 29.05 54 -24.95 Average
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Spurious Radiated Emission

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Vertical [ ] Not Passed
Comment: 3.7vDC
Remark: 9kHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuv/m dB
59.423 28.29 40 -11.71  Quasi Peak
176.847 37.37 435 -6.13  Quasi Peak
232.783 29.63 46 -16.37  Quasi Peak
528.680 26.92 46 -19.08 Quasi Peak
1004.330 26.39 74 -47.61 Peak
1004.330 19.47 54 -34.53 Average
1245.400 30.41 74 -43.59 Peak
1245.400 22.29 54 -31.71 Average
4804.000 38.30 74 -35.70 Peak
4804.000 26.81 54 -27.19 Average
7206.000 41.46 74 -32.54 Peak
7206.000 29.03 54 -24.97 Average
12010.000 42.38 74 -31.62 Peak
12010.000 31.66 54 -22.34 Average
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Spurious Radiated Emission

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2441MHz) X Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [_] Not Passed
Comment: 3.7vDC
Remark: 9kHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuv/m dB
45.573 28.31 40 -11.69 Quasi Peak
58.668 29.48 40 -10.52 Quasi Peak
179.111 37.36 43.5 -6.14  Quasi Peak
534.400 26.84 46 -19.16 Quasi Peak
1004.133 30.48 74 -43.52 Peak
1004.133 21.34 54 -32.66 Average
1757.800 31.22 74 -42.78 Peak
1757.800 21.85 54 -32.15 Average
4882.000 43.30 74 -30.70 Peak
4882.000 30.31 54 -23.69 Average
7323.000 40.15 74 -44.90 Peak
7323.000 29.10 54 24.90 Average
12205.000 41.82 74 -32.18 Peak
12205.000 30.27 54 -23.73 Average
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Spurious Radiated Emission

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2441MHz) X Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Vertical [ ] Not Passed
Comment: 3.7vDC
Remark: 9kHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuv/m dB
45.573 29.2 40 -10.80  Quasi Peak
58.668 30.04 40 -9.96  Quasi Peak
179.111 36.91 435 -6.59  Quasi Peak
534.400 27.33 46 -18.67 Quasi Peak
1004.133 32.59 74 -41.41 Peak
1004.133 22.82 54 -31.18 Average
1757.800 36.17 74 -37.83 Peak
1757.800 26.35 54 -27.65 Average
4882.000 40.27 74 -33.73 Peak
4882.000 30.12 54 -23.88 Average
7323.000 39.19 74 -44.59 Peak
7323.000 29.41 54 24.59 Average
12205.000 42 .57 74 -31.43 Peak
12205.000 30.79 54 -23.21 Average
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Spurious Radiated Emission

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [_] Not Passed
Comment: 3.7vDC
Remark: 9kHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuv/m dB
59.315 33.14 40 -6.86  Quasi Peak
176.793 33.58 40 -6.42  Quasi Peak
229.227 35.19 435 -8.31  Quasi Peak
706.244 25.87 46 -20.13  Quasi Peak
1006.331 33.10 74 -40.90 Peak
1006.331 23.57 54 -30.43 Average
1248.665 28.56 74 -45.44 Peak
1248.665 20.19 54 -33.81 Average
4960.000 41.78 74 -32.22 Peak
4960.000 30.34 54 -23.66 Average
7440.000 40.26 74 -44.92 Peak
7440.000 29.08 54 24.92 Average
12400.000 43.62 74 -30.38 Peak
12400.000 30.73 54 -23.27 Average
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Spurious Radiated Emission

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Vertical [ ] Not Passed
Comment: 3.7vDC
Remark: 9kHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuv/m dB
59.315 32.84 40 -7.16  Quasi Peak
176.793 33.25 40 -6.75  Quasi Peak
229.227 34.93 435 -8.57  Quasi Peak
706.244 25.92 46 -20.08 Quasi Peak
1006.331 30.95 74 -43.05 Peak
1006.331 21.96 54 -32.04 Average
1248.665 32.00 74 -42.00 Peak
1248.665 22.48 54 -31.52 Average
4960.000 40.75 74 -33.25 Peak
4960.000 29.22 54 -24.78 Average
7440.000 40.61 74 -44.99 Peak
7440.000 29.01 54 24.99 Average
12400.000 43.86 74 -30.14 Peak
12400.000 31.51 54 -22.49 Average
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7.2 Conducted Emission
EUT: SP1601 Test Result
Op Condition: Normal Link X Passed
Test Specification:  AC Mains, L Line [ ] Not Passed
Comment: 120VAC, 60Hz (From external adaptor)
70T
60T
501
5 T *
401
A UL
D o0l *
> 30
gl i *
20T
10T
0 } } ————— } } —t—+——— } i
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
Frequency | QuasiPeak Average Limit Margin
(MHz) (dBuv) (dBuv) (dBuv) | (dB)
0.202000 43.22 63.53 -20.31
0.298000 36.92 60.30 -23.38
0.566000 33.73 56.00 -22.27
1.014000 29.28 56.00 -26.72
2.502000 27.00 56.00 -29.00
8.326000 31.14 60.00 -28.86
EMC_SZ_FR_22.00 FCC TUV SUD HONG KONG LTD. Page 16 of 50
Release 2014-03-20 3/F, West Wing, Lakeside 2, 10 Science Park West Avenue, Science Park, Shatin, HK.

Tel: +852-2776 1323 Fax: +852-2776 1206



Report Number: 60.790.16.043.03R01

Conducted Emission

EUT: SP1601

Op Condition: Normal Link

Test Specification:  AC Mains, N Line

Comment: 120VAC, 60Hz (From external adaptor)

China

Test Result
X Passed
[ ] Not Passed

70T
60T
50T
z 1 *
@D »404-
40
©
£ T * *
T 304 *
> 30 *
3 1 %
20T
10T
0 t t —t— — t t — — t {
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Frequency | QuasiPeak Average Limit Margin
(MHz) (dBpv) (dBpv) (dBpv) | (dB)
0.206000 42.18 - 63.37 -21.18
0.298000 37.21 - 60.30 -23.09
0.650000 36.94 - 56.00 -19.06
1.254000 29.19 - 56.00 -26.81
2.866000 26.78 - 56.00 -29.22
8.146000 30.93 - 60.00 -29.07
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7.3 20dB & 99% Bandwidth

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification: FCC15.247(a)(2), 20dB Bandwidth & 99% Bandwidth |:| Not Passed

Comment: 3.7VvDC

Spectrum | I':%-"I

Ref Level 17,00 dBm Offset 0.50 dB @ RBW 30 kHz

Att 35de SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT

@ 1Pk Max
D1[1] -0.15dB

10 dBm 1.36760 MHz
Occ Bw 1.532561505 MHz
M1[1] -26.69 dBm

0 dBm 2.40125330 GHz

r D1 -6.610 dBm *\n =
-10 dBm
|
-20 dBm
S 4 ]
D2 -26.610 dBm [N

-30 dBm = 7

PPN ety AN

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 691 pts Span 3.0 MHz

20dB bandwidth 99% bandwidth
1384.900 kHz 1450.007 kHz
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20dB & 99% Bandwidth
EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2441MH2z) X Passed
Test Specification: FCC15.247(a)(2), 20dB Bandwidth & 99% Bandwidth l:, Not Passed
Comment: 3.6VDC
Spectrum | [@]
Ref Level 17.00 dém Offset 0.50 dB @ RBW 30 kHz
Att 35de SWT 63.2 s @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.14 dB
10 dBm 1.36320 MHz
Occ Bw 1.519536903 MHz
M1i[1] -27.17 dBm
0 dBm 2.44026190 GHz
D1 -6.820 dBm
-10 dem Wr’ \\,\L% e
/]
-20 dBm
H./‘) \-‘\1
p—— D2 -26.820 9Bm R
S f TV VA AP T
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 691 pts Span 3.0 MHz
20dB bandwidth 99% bandwidth
1363.200 kHz 1519.537 kHz
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20dB & 99% Bandwidth
EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification: FCC15.247(a)(2), 20dB Bandwidth & 99% Bandwidth l:, Not Passed
Comment: 3.7VvDC
Spectrum | [%]
Ref Level 17.00 dBm Offset 0.50 dBé @ RBW 30 kHz
Att 35de SWT 63.2ps @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] 0.65 dB
10 dBm 1.35890 MHz
Occ Bw 1.680173661 MHz
M1[1] -27.99 dBm
0 dBm 2.47925760 GHz
0 dem D1 -7.600 dBm
Vi
-20 dBm
T‘dlﬂ L\ 1
0 dom D2 -27.6009m i =
WV Y e Ry N
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 691 pts Span 3.0 MHz
20dB bandwidth 99% bandwidth
1358.900 kHz 1680.174 kHz
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7.4 Peak Output Power
EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification:  FCC15.247(b) [ ] Not Passed
Comment: 3.7VDC, Antenna gain: 0 dBi, Cable Loss: 0.5dB
Spectrum | [%]
Ref Level 13.00 dBm Offset 0.50 dB @ RBW 1 MHz
Att 30 dB SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max
10 dBm M1[1] 1.48 dBm
- 2.40176850 GHz
o e ™ —— -._\
-10 —+ il mw M“ HJ ﬂl l” j |
| Tm ImiT T e ‘"q,mr
-20 dBm
-30 dBm
-40 dBm
50 dBm
60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 691 pts Span 5.0 MHz
Conducted Output Power | Conducted Output Power | Limit
(dBm) (mW) (mWw)
1.48 1.406 125.0
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Peak Output Power
EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2441MH2z) X Passed
Test Specification:  FCC15.247(b) [ ] Not Passed
Comment: 3.7VDC, Antenna gain: 0 dBi, Cable Loss: 0.5dB
Spectrum | [@
Ref Level 13.00 dém Offset 0.50 dB @ RBW 1 MHz
Att 30de SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max
10 dBm M1[1] 1.11 dBm
i 2.44077570 GHz
0 dBm .,r// e G
A dARm— waw”"w H”‘WJLMLLI[ ! LI gy
I e el [y
-20 dBm
-30 dBm
-40 dBm
50 dBm
-60 dBm
70 dBm
-80 dBm
CF 2.441 GHz 691 pts Span 5.0 MHz
Conducted Output Power | Conducted Output Power | Limit
(dBm) (MW) (mw)
1.11 1.291 125.0
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Peak Output Power

China

Test Result
X Passed
[ ] Not Passed

EUT: SP1601

Op Condition: Operated, TX Mode (2480MHz)

Test Specification:  FCC15.247(b)

Comment: 3.7VDC, Antenna gain: 0 dBi, Cable Loss: 0.5dB
Spectrum

&

Ref Level 13.00 dBm  Offset 0.50 dB @ RBW 1 MHz

Att 30de SWT 1ms @ YVBW 3 MHz Mode Auto Sweep

@ 1Pk Max

10 dBm M1[1] 0.69 dBm
2.47976850 GHz

M1
0 dem / ¥ \
prnill [~
-10 dBm gt

MP"‘"IHU v

-

—Sﬂ Bm

-40 dBm

-50 dBm

-60 dBm

-70dBm

-80 dBm

CF 2.48 GHz

691 pts

Span 5.0 MHz

Conducted Output Power | Conducted Output Power | Limit
(dBm) (mW) (mW)
0.69 1.172 125.0
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7.5 Spurious Emissions at Antenna Terminals

EUT: SP1601

Op Condition:
Test Specification:
Comment:

Operated, TX Mode (2402MHz)
FCC2.1051 & 15.247(d)
3.7vDC

Spectrum

China

Test Result
X Passed
[ ] Not Passed

(=)

Ref Level 10.00 dBm

Offset 0.50 dB @ RBW 100 kHz

Att

25dB SWT

9.7 ms @ YBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

M1[1]

0dem

-62.44 dBm
958.60 MHz|

-10 dBm

D1 -19.090 dBm

-2 dBm—

-30 dBm

-40 dBm

-50 dBm

-60 dBm

1

TIPSV bindin

!

H b A

-70 dBm

sl ol

A

hian, safrestg o

-80 dBm

Start 30.0 MHz 691 pts

Stop 1.0 GHz

Spectrum

(=)

Ref Level 10.00 dBm
Att 25 dB

Offset 0.50 dé @ RBW 100 kHz

SWT 250 ms @ VBW 300 kHz Mode &uto Sweep

@ 1Pk Max

M1 M3[1]
¥

0de

M1[1]
-10 dBm

-51.54 dBm
9.5930 GHz

0.91 dBm
2.3930 GHz

D1 -19.090 dBm

(Rl ]

-30 dfm

-40 dgm

-50 difm

-60 dBm

[t AL G A Ehioe
e

-70 dBm

P TN Al TR 1 i et

-80 dBm

Start 1.0 GHz 691 pts

Stop 26.0 GHz

Marker

Type | Ref | Trc | X-value | Y¥-value | Function |

Function Result |

2,393 GHz
7.2048 GHz
9.593 GHz

0.91 dBm
-36.03 dBm
-51.54 dBm

Limit: 20dB below the highest level of the desired

EMC_SZ_FR_22.00 FCC
Release 2014-03-20

TUV SUD HONG KONG LTD.
3/F, West Wing, Lakeside 2, 10 Science Park West Avenue, Scien
Tel: +852-2776 1323 Fax: +852-2776 1206
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Spurious Emissions at Antenna Terminals
EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2441MH2z) X Passed
Test Specification: ~ FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 3.7vDC
Spectrum [@]
Ref Level 10.00 dBm Offset 0.50 dB @ RBW 100 kHz
Att 25dBe SWT 9.7 ms @ VYBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -62.74 dBm
853.30 MHz|
0 dBm
-10 dBm
-20 dBm
D1 -25.220 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm b
TORRNTL s "'\*"*‘V\WU'L P MM M Wplafid fbiasdatna Lot MM oo
-70 dBm
-30 dBm
Start 30.0 MHz 691 pts Stop 1.0 GHz
Spectrum [%]
Ref Level 10.00 dBm Offset 0.50 dB @ RBW 100 kHz
Att 25 dB SWT 250 ms @ YBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M2[1] -49.71 dBm
7.3130 GHz
0 dBrerr M1[1] -5.22 dBm
2.4290 GHz
-10 dBm
-20 dgm
D1 -25.220 dBrm
M2
o dsn L
= T T N i i G R T e ST RIS R Y
-30 dBm
Start 1.0 GHz 691 pts Stop 26.0 GHz
Marker
Type | Ref | Trc | X-value | Y¥-value | Function | Function Result |
M1 1 2,429 GHz -5.22 dém
M2 1 7.313 GHz -49.71 dBm
M3 1 3.334 GHz -49.39 dBm
Limit: 20dB below the highest level of the desired power in the passband
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Spurious Emissions at Antenna Terminals
EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification:  FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 3.7vDC
Spectrum [@]
Ref Level 10.00 dBm Offset 0.50 dB @ RBW 100 kHz
Att 25 dB SWT 9.7 ms @ VYBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -62.87 dBm
821.00 MHz|
0 dBm
-10 dBm
-20 dBm
30dem D1 -28.360 dBm
-40 dBm
-50 dBm
-60 dBm b
S B TR T AP TON 1P WK P 3 T | H b soten oot st it \me_,u rhanir
-70 dBm
-20 dBm
Start 30.0 MHz 691 pts Stop 1.0 GHz
Spectrum [%]
Ref Level 10.00 dBm Offset 0.50 dB @ RBW 100 kHz
Att 25 dB SWT 250 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M3[1] -50.17 dBm
9.9180 GHz
0 dBTII M1[1] -8.36 dBm
2.4650 GHz|
-10 dBfmn
-20 dBm
—D1 -28.360 dBm:
M3
] " )
o \\ I T ey T T o g T
80 dBm
Start 1.0 GHz 691 pts Stop 26.0 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2,465 GHz -8.36 dBm
M2 1 3.334 GHz -49,60 dBm
13 1 9.918 GHz -50,17 dBm
Limit: 20dB below the highest level of the desired power in the passband
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7.6 100kHz Bandwidth of band edges

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification: ~ FCC15.247(d), Conducted [ ] Not Passed
Comment: 3.7vDC

Spectrum | lnvnl

Ref Level 17.00 dBm Offset 0.50 dB @ RBW 100 kHz

Att 35dE SWT  1.1ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -0.72 dBm
10 dBm 2.401770 GHz
mM2[1] -28.78 ¢Bm
0 dBm 2.400000 %Hz
-10 dBm \
20-dBm==p1 -20.720 dBm L
M2
-30 dBm i

-40 dBm ! ‘“m

el
-50 dBm MY W T

STTRIRE TN N IE TP FEVIIZ NPT o) RN FESVYE GRESEIREIV S e

-60 dBm
-70 dBm
-80 dBm
CF 2.3575 GHz 691 pts Span 95.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result |
M1 1 2.40177 GHz -0.72 dBm
M2 1 2.4 GHz -28.78 dBm
M3 1 2.39 GHz -47.81 dBm
Band edges Limit
28.06 dB > 20dB
EMC_SZ_FR_22.00 FCC TUV SUD HONG KONG LTD.
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100kHz Bandwidth of band edges

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification:  FCC15.247(d), Radiated [ ] Not Passed
Comment: 3.7vDC

Frequency Result Limit Margin Detector

MHz dBuV/m dBuv/m dB

2390.000 47.40 74 -26.60 Peak

2390.000 34.18 54 -19.82 Average
EMC_SZ_FR_22.00 FCC TUV SUD HONG KONG LTD.

Release 2014-03-20
Tel: +852-2776 1323 Fax: +852-2776 1206

3/F, West Wing, Lakeside 2, 10 Science Park West Avenue, Science Park, Shatin, HK.
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100kHz Bandwidth of band edges

EUT:

Op Condition:
Test Specification:
Comment:

Spectrum |

SP1601

Operated, TX Mode (2480MHz)
FCC15.247(d), Conducted

3.7VDC

China

Test Result
X Passed
[ ] Not Passed

(=)

Ref Level 17.00 dBm Offset 0.50 dB @ RBW 100 kHz

Att 35 dB SWT 75.9 ps @ VYBW 300 kHz Mode Auto FFT
@ 1Pk Max
M3[1] -51.08 dBm
10 dBm 2.5000000 GHz
M M1[1] -0.02 dBm
0 dBm 2.4801280 GHz

-10 dBm
og dn—/

B D1 -20.020 dBm
-30 dBm \
40 dBm e 1
[\ e e . M
-50 dem R e e e NP Rt S YA TP Y R
-60 dBm
-70 dBm
-80 dBm
Start 2.477 GHz 691 pts Stop 2.51 GHz
Marker
Type | Ref | Trc | X-value Y-wvalue | Function Function Result
M1 1 2.480128 GHz -0.02 dem
Mz 1 2.4835 GHz -42.85 dBm
M3 1 2.5 GHz -51.08 dBm
Band edges Limit
42.83 dB > 20dB

EMC_SZ_FR_22.00 FCC
Release 2014-03-20
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100kHz Bandwidth of band edges

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification:  FCC15.247(d), Radiated [ ] Not Passed
Comment: 3.7VvDC

Frequency Result Limit Margin Detector

MHz dBuV/m dBuv/m dB

2483.500 51.16 74 -22.84 Peak

2483.500 36.33 54 -17.67 Average
EMC_SZ_FR_22.00 FCC TUV SUD HONG KONG LTD.

Release 2014-03-20
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7.7 Minimum. Number of Hopping Frequencies

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2402-2480MHz) X Passed
Test Specification:  FCC15.247(a)(1) [ ] Not Passed
Comment: 3.7vDC

Spectrum | In%-"l

Ref Level 15.50 dém  Offset 0.50 dB @ RBW 100 kHz

Att 35dB SWT 1ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
D1[1] -1.40 dB
10 dBm 78.180 MHz
M1[1] 0.37 dBm

ji 2.401879 GHz

R
[ \
|
-50 dBm UL I
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7.8 Minimum Hopping Channel Carrier Frequency Separation

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode (2402-2480MHz) X Passed
Test Specification: ~ FCC15.247(a)(1) [ ] Not Passed
Comment: 3.7vVDC

Spectrum | [%]

Ref Level 15.50 dBm Offset 0.50 dB @ RBW 100 kHz

Att 35 dB SWT 19 ps @ YBW 300 kHz Mode Auto FFT

@® 1Pk Max

D1[1] 0.11 dB
10 dBm 1.00290 MHz
M1[1] 0.31 dBm
0 dem &1 [‘.1 2.44011870 GHz
dBm \ / ”ﬂ/ \\

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts Span 3.0 MHz

Chanel Separation Limit
1002.90 kHz 924 kHz

Limit: 2/3 of 20dB bandwidth of hopping channel
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7.9 Average Channel Occupancy Time

EUT:

SP1601

Op Condition: Operated, TX Mode (2402MHz)
Test Specification:  FCC15.247(a)(1)

Comment:

EMC_SZ_FR_22.00 FCC
Release 2014-03-20

3.7vDC
Spectrum

China

Test Result
X Passed
[ ] Not Passed

=)

Ref Level 16.00 dem Offset 0.50 de @ RBW 100 kHz
Att 35 de @ SWT S5s VBW 100 kHz
SGL

@ 1Pk Clrw

10 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts

500.0 ms/

Spectrum

=)

Ref Level 15.50 dem Offset 0.50 dB @ RBW 100 kHz

Att 35dB @ SWT 10 ms @ VBW 300 kHz
SGL GAT:IFP
@ 1Pk Max
D1[1] 1.21dB
10 dBm 2.7391 ms
M1[1] -59.64 dBm|
0dem 5.5797 ms|

-20 dBm

-10 dBm | gl 1l
MW T

F
o

-30 dBm

-40 dBm

T

EHMMMML

-20 dBm
CF 2.441 GHz 691 pts 1.0 ms/
Average time of occupancy Limit
Number of hops in 5 sec.: 17 0.4 Seconds

Period: 0.4 x 79 Ch. = 31.6 sec.

Total number of hops in 31.6 sec.: (17/5)*31.6=108

Time of single pulse: 2.739 ms

Average time of occupancy: 2.739 ms x 108 = 0.2958 sec.

TUV SUD HONG KONG LTD.
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7.10 Antenna Requirement

EUT: SP1601 Test Result
Op Condition: Operated, TX Mode X Passed
Test Specification:  FCC15.203 & 15.247(b) [ ] Not Passed
Comment: 3.7vDC

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 PCB antenna, and the maximum gain of this antenna is 0.0
dBi.
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8 Appendix A - Photographs of EUT
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Appendix A
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Appendix A
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9 Appendix B - Setup Photographs of EUT

Spurious Radiated Emission
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Appendix B

Conducted Emission

20dB & 99% Bandwidth, Peak Output Power,
Spurious Emissions at Antenna Terminals,
100kHz Bandwidth of band edges, Min. No. of Hopping Freguencies,

Min. Hopping Channel Carrier Frequency Separation, Average Time of Occupancy
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10 Appendix C - General Product Information
Radiofrequency radiation exposure evaluation
According to KDB 447498 D01v05r02 section 4.3.1,

>> The 1-g SAR test exclusion thresholds, for 100MHz to 6GHz, at test separation distances
< 50 mm are determined by:

Power at 2402MHz = 1.406 mW EIRP
Power at 2441MHz = 1.291 mW EIRP
Power at 2480MHz = 1.172 mW EIRP

[(1.406 mW) / (20 mm)] - [sqrt (2.402 GHz)] = 0.1005 which is < 3.0 for 1-g SAR.
[(2.292 mW) / (20 mm)] - [sqrt (2.441 GHz)] = 0.1009 which is < 3.0 for 1-g SAR.
[(2.272 mW) / (20 mm)] - [sqrt (2.480 GHz)] = 0.0923 which is < 3.0 for 1-g SAR.

Therefore the device is exempt from stand-alone SAR test requirements.

>> The fundamental frequency of the EUT is 2402MHz-2480MHz, the test separation distance
is < 50mm. (Manufacturer specification distance is <20mm)

>> The power of EUT measured is:

- For 2402MHz: 1.406mW = 10 log (1.406) dBm ~ 1.48dBm
- For 2440MHz: 1.291mW =10 log (1.291) dBm ~ 1.11dBm
- For 2480MHz: 1.172mW = 10 log (1.172) dBm ~ 0.69dBm
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To: TOV SUD HKG Ltd.

Attention: Mr. Edmond Fung
From: Blue Square Ltd Date: September 6, 2016
Fax No: Total Page (Cover Included): 1

Declaration Letter

Subject:

We:

Officially notify TUV SUD HKG Ltd. that the 52097 have the same technical construction including
circuit diagram, PCB Layout, components and component layout, all electrical construction and
mechanical construction, with Bluetooth Speaker, SP1601.

The difference lies only on different buyer of the different models.

<<Additional Model >>: 52097

<<Main Test Model >>: SP1601

<<Product>>: Bluetooth Speaker

Applicant:

’ 7804

;o | dq (& )e

‘2(7_‘76‘ Yolls ﬂ (ZVM/ ) @
(Date)

(Applicant’s atithorized signature and company Chop)

file: declaration letter-template Page 1 of 1
EMC_SZ_FR_22.00 FCC TUV SUD HONG KONG LTD. Page 50 of 50
Release 2014-03-20 3/F, West Wing, Lakeside 2, 10 Science Park West Avenue, Science Park, Shatin, HK.

Tel: +852-2776 1323 Fax: +852-2776 1206



