Dongguan EMTEK Co., Ltd. E M T E K
No.281, Guantai Road, Nancheng District, Dongguan, Guangdong, China
Access to the World

www.emtek.com.cn Tel:+86-769-2280 7078 Fax:+86-769-22807079

ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT
INTENTIONAL RADIATOR CERTIFICATION TO
FCC PART 15 SUBPART C REQUIREMENT

OF
ACTIVE STEREO LOUDSPEAKER

Model No.: ACTON

Trade Mark:
FCC ID: 2AAGF-ACTON
Report No.: KAD140731134E

Issue Date: September 25, 2014

Prepared for

Zound Industries
Torsgatan 2 111 23 Stockholm Sweden

Prepared by
DONGGUAN EMTEK CO., LTD.

No0.281, Guantai Road, Nancheng District,
Dongguan, Guangdong, China
TEL: 86-769-22807078
FAX: 86-769-22807079

This report shall not be reproduced, except in full, without the written approval of
DONGGUAN EMTEK CO., LTD.

TRF No. FCC Part 15.247/A Page 1 of 48 Report No. KAD140731134E Ver.1.0



Dongguan EMTEK Co., Ltd. E M T E K
No.281, Guantai Road, Nancheng District, Dongguan, Guangdong, China
Access to the World

www.emtek.com.cn Tel:+86-769-2280 7078 Fax:+86-769-22807079

VERIFICATION OF COMPLIANCE

Applicant: Zound Industries
Torsgatan 2 111 23 Stockholm Sweden
Manufacturer: DONGUAN TRISTAR ELECTRONIC CO., LTD.

NO.24A DongXing AVE South, ZhenXingWei, TangXia Town,
DongGuan City, China

Product Description: |[ACTIVE STEREO LOUDSPEAKER

Trade Mark:

Model Number: ACTON

File Number: KAD140731134E

Date of Test: July 31, 2014 to September 13, 2014

We hereby certify that:

The above equipment was tested by DONGGUAN EMTEK CO., LTD. The test data,
data evaluation, test procedures, and equipment configurations shown in this report
were made in accordance with the procedures given in ANSI C63.4 (2009) and the
energy emitted by the sample EUT tested as described in this report is in compliance
with conducted and radiated emission limits of FCC Rules Part 15.247(2013).

The test results of this report relate only to the tested sample identified in this report.
Approved By

A

Sam.Lv / Q.A. Manager
DONGGUAN EMTEK CO., LTD.
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1. GENERAL INFORMATION

1.1 Product Description
The Zound Industries, Model: ACTON (referred to as the EUT in this report) The EUT
is an short range, lower power transmitter as an Input Device. It is designed by way of
utilizing the following modulation achieves the system operating.

). Operation Frequency: 2402-2480MHz
)- Kind of device: Bluetooth 4.0
)- Modulation: GFSK

)- Number of Channel: 40
E). Channel space: 2MHz
F). Rated RF Output Power: 2.44dBm(0.001754W)
G). Antenna Type: Internal PCB antenna
H). Antenna GAIN: 0 dBi
[). Input Rating: AC100-240V, 50-60Hz, 70W

Channel List:
Channel FTZ&&ESCY Channel szatigcy Channel Frzatigcy

01 2402 15 2430 29 2458
02 2404 16 2432 30 2460
03 2406 17 2434 31 2462
04 2408 18 2436 32 2464
05 2410 19 2438 33 2466
06 2412 20 2440 34 2468
07 2414 21 2442 35 2470
08 2416 22 2444 36 2472
09 2418 23 2446 37 2474
10 2420 24 2448 38 2476
11 2422 25 2450 39 2478
12 2424 26 2452 40 2480
13 2426 27 2454
14 2428 28 2456

Note:

1. Test of channel was included the lowest 2402MHz, middle 2442MHz and highest
frequency 2480MHz in highest data rate and to perform the test, then record on this
report.
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1.2 Test Methodology
Both conducted and radiated testing were performed according to the procedures in
ANSI C63.4 (2009). Radiated testing was performed at an antenna to EUT distance 3
meters.

Tested in accordance with FCC KDB Publication No. 558074 D01 DTS Meas.
Guidance v03r02 (June 05, 2014) for compliance to FCC 47CFR 15.247
requirements.

1.3 Special Accessories

Not available for this EUT intended for grant.

1.4 Equipment Modifications

Not available for this EUT intended for grant.

1.5 Test Facility

Site Description

EMC Lab. . Accredited by FCC, June 18, 2014
The Certificate Number is 247565

Accredited by Industry Canada, February 19, 2014
The Certificate Number is 9444A.

Name of Firm : DONGGUAN EMTEK CO., LTD

Site Location . No.281, Guantai Road, Nancheng District,
Dongguan, Guangdong, China
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2. System Test Configuration

2.1 EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to
meet the Commissions requirement and operating in a manner which intends to
maximize its emission characteristics in a continuous transmission application.

2.2 EUT Exercise
The Transmitter was operated in the transmission operating mode. the Tx frequency
was fixed which was for the purpose of the measurements.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane.
According to the requirements in Section 13.1.4.1 of ANSI C63.4-2009.
Conducted emissions from the EUT measured in the frequency range between
0.15 MHz and 30MHz using CISPR Quasi-Peak and average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The
turn table shall rotate 360 degrees to determine the position of maximum
emission level. EUT is set 3m away from the receiving antenna which varied
from 1m to 4m to find out the highest emission. And also, each emission was to
be maximized by changing the polarization of receiving antenna both horizontal
and vertical. In order to find out the max. Emission was rotated through three
orthogonal axes according to the requirements in Section 13.1.4.1 of ANSI
C63.4-20009.
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2.4 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

AC Mains«— EUT

Table 2-1 Equipment Used in Tested System

ltem |Equipment Brand Model No. |[FCCID Note

ACTIVE STEREO
1. LOUDSPEAKER r/‘@W ACTON 2AAGF-ACTON |EUT

Note:
(1)  Unless otherwise denoted as EUT in [Remark] column , device(s) used in tested
system is a support equipment.

(2)  All cases of EUT are tested, only the result of the worst case was recorded in the report.
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3. Description of test modes

This is Digital Transmission system(DTS) and have one type of modulation GFSK.
The 3 channels of lower, middle and higher were chosen for test.
1. For lowest channel : 2402MHz(Channel 01)

2. For middle channel : 2442MHz(Channel 21)
3. For highest channel: 2480MHz(Channel 40)
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4. Conducted Emissions Test

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

2. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

3. Repeat above procedures until all frequency measured was complete.

4.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

t

L.I.S.N EUT

4.3 Measurement Equipment Used:

Conducted Emission Test Site # 4

EQUIPMENT MFR MODEL SERIAL Last Cal. Due date
TYPE NUMBER NUMBER

Test Receiver | Rohde & Schwarz ESCS30 |828985/018 | 05/16/2014 | 05/15/2015
LISN Rohde & Schwarz | ESH2-Z5 | 834549/005 | 05/16/2014 | 05/15/2015
LISN Rohde & Schwarz | ESH2-Z5 | 834549/005 | 05/16/2014 | 05/15/2015

5023503;"3' Anritsu MP59B | M20531 |05/16/2014 | 05/15/2015
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4.4 Conducted Emission Limit

(7) Conducted Emission

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50
Note:

1. The lower limit shall apply at the transition frequencies
2.The limit decreases in line with the logarithm of the frequency in the range of
0.15 to 0.50MHz.

4.5 Measurement Result:
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limit1: —_—

limit2:

40

o
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Tk WWJWJWWWWMWMW

0.0

0.150 05 MHz) 5 30.000
Site site #1 Phase: L1 Temperature: 24
Limit: (CE)FCC PART 15 class B_QP Power:  AC120V/60Hz Humidity: 55 %
Mode: BT Link
Note:

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuV dB Detector Comment

1 * 0.1500 57.00 0.00 57.00 66.00 -9.00 QP
2 0.1500 34.93 0.00 34.93 56.00 -21.07 AVG
3 0.1700 51.62 0.00 51.62 6406 -1334 QP
4 0.1700 31.55 0.00 31.55 54 96 -23.41 AVG
5 02200 4710 0.00 47 10 6282 1572 QP
6 02200 2404 0.00 24 .04 52.82 2878 AVG
7 05200 4018 0.00 4018 56.00 1582 QP
8 05200 2669 0.00 26.69 46.00 -19.31 AVG
9 14.2500 39.99 0.00 39.99 60.00 -20.01 QP

10 14.2500 19.48 0.00 19.48 50.00 -30.52 AVG
1 16.7500  40.72 0.00 40.72 60.00 -19.28 QP
12 16.7500 2040 0.00 20.40 50.00 -29.680 AVG

*Maximum data  x:Over limit  l:over margin Comment: Factor build in receiver.
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80.0 dBuY

limit1: —_—

limit2: —_

40
peak

JMJNWH@MHMAAVE

\
\ |

J\A wa Jdvv\-vw"V'fth\lem,,J\'

0.0
0.150 05 (MHz] 5 30.000
Site site #1 Phase: N Temperature: 24
Limit: (CE)FCC PART 15 class B_QP Power:  AC 120V/60Hz Humidity: 55 %
Mode: BT Link
Note:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector Comment
1 0.1500 54 41 0.00 54.41 66.00 -1159 QP
2 0.1500 30.98 0.00 30.98 56.00 -25.02 AVG
3 0.2000 46.33 0.00 46.33 6361 1728 QP
4 0.2000 24 57 0.00 2457 5361 2904 AVG
5 0.3000 3944 0.00 3944 60.24 -2080 QP
6 0.3000 18.72 0.00 18.72 5024 3152 AVG
7 0.5200 38.70 0.00 38.70 56.00 -17.30 QP
8 0.5200 29 66 0.00 29.66 4600 -16.34  AVG
9 1.0200 34 31 0.00 3431 56.00 -2169 QP

10 1.0200 14.96 0.00 14.96 46.00 -31.04 AVG
11 219500  47.75 0.00 47.75 60.00 -1225 QP
12 219500  26.96 0.00 26.96 50.00 -23.04 AVG

“Maximum data  x:Qver limit  l'over margin Comment: Factor build in receiver.

TRF No. FCC Part 15.247/A Page 14 of 48 Report No. KAD140731134E Ver.1.0



Dongguan EMTEK Co., Ltd. E M T E K
No.281, Guantai Road, Nancheng District, Dongguan, Guangdong, China

www.emtek.com.cn Tel:+86-769-2280 7078 Fax:+86-769-2280 7079 Access to the World

4.6 Conducted Measurement Photos:

TRF No. FCC Part 15.247/A Page 15 of 48 Report No. KAD140731134E Ver.1.0



Dongguan EMTEK Co., Ltd. E M T E K
No.281, Guantai Road, Nancheng District, Dongguan, Guangdong, China
Access to the World

www.emtek.com.cn Tel:+86-769-2280 7078 Fax:+86-769-22807079

5. Radiated Emission Test

5.1 Measurement Procedure

N —

compliance.

The EUT was placed on a turn table which is 0.8m above ground plane.
Maximum procedure was performed on the six highest emissions to ensure EUT

3. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.
4. Repeat above procedures until all frequency measured were complete.

When spectrum scanned from 30MHz to 1GHz setting resolution bandwidth 120KHz and

video bandwidth 300KHz:

EMI Test Receiver Setting
Attenuation Auto

RB 120KHz
VB 300KHz
Detector QP
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video

bandwidth 3MHz:

EMI Test Receiver Setting
Attenuation Auto

RB 1MHz
VB 3MHz
Detector Peak
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video

bandwidth 10Hz:

EMI Test Receiver Setting
Attenuation Auto

RB 1MHz
VB 10Hz
Detector AVG
Trace Max hold
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5.2 Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable

\ EUT

Ground Plane

IO.S m

Test
Receiver

T

Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Turntable

\

3m

EUT

EMI

0.8m

o S T

1mto 4m

A

Ground Plane

Coaxial Cable :
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=

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

| e—

................ > 3m
Turntable 4m \.
\ EUT V /l 1 ]
'y 1m Spectrum
‘ | 0.8m A Amplifier Analyzer
Y |
5.3 Measurement Equipment Used:
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

EMI Test Receiver [Rohde & Schwarz ESU 1302.6005.26 |05/16/2014|05/15/2015
Pre-Amplifier HP 8447D 2944A07999 |05/16/2014|05/15/2015
Bilog Antenna SCHWARZBECK | VULB9163 142 05/16/2014({05/15/2015
Loop Antenna ARA PLA-1030/B 1029 05/16/2014({05/15/2015
Horn Antenna Schwarzbeck BBHA9170 | BBHA9170399 |05/16/2014|05/15/2015
Horn Antenna Schwarzbeck | BBHA 9120 D143 05/16/2014({05/15/2015

Cable Schwarzbeck AK9513 ACRX1 05/19/2014({05/18/2015
Cable Schwarzbeck N/A FP2RX2 05/19/2014(05/18/2015
Cable Schwarzbeck AK9513 CRPX1 05/19/2014({05/18/2015
Cable Schwarzbeck AK9513 CRRX2 05/19/2014({05/18/2015
5.4 Radiated emission limit
Frequency Distance Field Strength
MHz Meter uV/m dBuV/m
10000 * 20log 2400/F(KHz) + 80
0.009 - 0.490 300 2400/F(KHz)
100 * 20log 24000/F(KHz) +
0.490 - 1.705 30 24000/F (KHz) 40
1.705 - 30.00 30 100* 30 20log 30 + 40
30~88 3 100 40.0
88~216 3 150 43.5
216~960 3 200 46.0
Above 960 3 500 54.0

Note: The frequencies above 1000MHz, as measured using instrumentation with a peak
detector function was corresponding to 20dB above maximum permitted average limit.
TRF No. FCC Part 15.247/A

Page 18 of 48 Report No. KAD140731134E Ver.1.0



Dongguan EMTEK Co., Ltd. E M T E K
No.281, Guantai Road, Nancheng District, Dongguan, Guangdong, China
Access to the World

www.emtek.com.cn Tel:+86-769-2280 7078 Fax:+86-769-22807079

5.5 Measurement Result

Below 30MHz:

Operation Mode: X Test Date : August 21, 2014
Frequency Range: 9KHz~30MHz Temperature :  28°C
Test Result: PASS Humidity : 65 %

Measured Distance: 3m Test By: Andy

Freq. Ant.Pol. Emission Limit 3m Over

Level
(MHz) H/V (dBuV/m) (dBuV/m) (dB)

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the
permissible limit has no need to be reported.

Below 1000MHz:

Pass.

Please refer to the following data.
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80.0 dBu¥/m

limit1: —
M argin: —_—
70
60
50
I
40 I‘ . I
P2 $ o g
30 el
20
10
0.0
30.000 40 50 60 70 80 [MHz) 300 400 500 GOO 700  1000.000
Site Chamber #1 Polarization: Horizontal Temperature: 26
Limit: (RE)FCC Part 158 3m Power: AC 120V/60Hz Hurmidity: 55 %
Mode: TX2402
Mote:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  lLevel  Factor —ment Limit  Over Height Degree
MHz dBuV dB dBuVim dBuVvim dB Detector cm degree  Comment
1 % 911100 5579 -20.68 3511 4350 -83% QF
2 1046900 51.25 -18.26 32 99 4350 -10.51 QF
3 111.4800 5236 -17.48 34 88 4350 -862 QF
4 171.6200 51.30 -1851 3279 4350 1071 QF
5 190.0500 4914 1832 30.82 4350 -12.68 QF
6 226.9100 47.12  -16.10 31.02 46.00 -14.98 QF
*Maximum data  x:Over limit  'over margin Operator: QIU
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80.0 dBu¥/m
limit1: —_—
Maigin: —_—
70
60
50
I
40 | [
N I
5
30 %W B
y W\J\M{l/ wmu\mwww
10
LIN]
30000 40 50 60 70 80 MHz] 300 400 500 60O 700  1000.000
Site Chamber #1 Polarization: Vertical Temperature: 26
Limit: (RE)FCC Part 158 3m Power: AC 120V/60Hz Hurnidity: 35 %
Mode TX2402
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor  ment Limit  Over Height Degree
MHz dBuV dB dBuVviim dBuVim dB Detector cm degree  Comment
1 % 339172 4993 -14.30 3563 4000 -437 QF
2 40.4170 47.63 -13.65 33.98 4000 -6.02 QF
3 1124500 5222 1743 3479 4350 -871 QP
4 140.5800 4936 -17.09 3227 4350 -11.23 QF
5 165.8000 48.67 -18.40 30.27 43.50 -13.23 QF
6 2637700 4258 -1534 27 24 46.00 -1876 QF

*Maximum data

x:Over limit  I'over margin
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80.0 dBuV/m
limit1: —_
Maigin: —_—

70

60

50

|
40 I [
M

30

20

10

0.0

30,000 40 5 G0 70 80 (MHz] 300 400 500 GO0 700  1000.000
Site Chamber #1 Polarization: Horizontal Temperature: 26
Limit: (RE)FCC Part 15B 3m Power: AC 120V/60Hz Humidity: 55 %
Mode: TX2442
Note:

Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor  memt  Limit  Over Height Degree
MHz dBuV dB dBuVim dBuVm dB Detector cm degree  Comment

1 91 1100 5529 -20.68 34.61 4350 -889 QP
2 95 9600 5403 -19.83 34.20 4350 930 QP
3 99 8400 5361 -19.09 34.52 4350 -898 QP
4 * 1056600 5309 -1812 34 97 4350 -853 QP
5 111.4800 51.86 -17.48 34.38 4350 912 QP
6 124 0900 4904 -16.50 32.54 4350 -10.96 QP
*Maximum data  x:Over limit ~ 'over margin Operator: QIU
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80.0  dBu¥/m
limit1: —_—
Maigin: —_—
70
60
50
I
40 I I
8, [ .
30
20
10
0.0
30,000 40 5 G0 70 80 MHz] 300 400 500 GO0 700  1000.000
Site Chamber #1 Polarization:  Vertical Temperature: 26
Limit: (RE)FCC Part 15B 3m Power: AC 120V/60Hz Humidity: 53 %
Mode: TX2442
MNote:
Reading Correct Measure- Antenna Table
No Mk Freq.  Level Factor ~ ment  Limit  Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment
1 % 33.8800 48.93 -14.31 34.62 40.00 -538 QP
2 1 404170 4813 -13.65 34 48 4000 -552 QP
3 ! 423021 4776 -13.52 3424 4000 -576 QP
4 112.4500 5372 1743 36.29 4350 -7.21 QP
5 116.5400 53.01  -17.19 3582 4350 -768 QP
6 140.5800 4836 -17.09 31.27 4350 -12.23 QP
“Maximum data  x:Over limit  :over margin Operator: QIU
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80.0 dBu¥/m
limit1: —_
M aigin: —_—

70

0

50

I

A0 . I

30

20

10

0.0

20,000 40 5 60 70 80 MHz] 300 400 500 GO0 700  1000.000
Site Chamber #1 Polarization: Horizontal Temperature: 26
Limit: (RE)FCC Part 15B 3m Power: AC 120V/60Hz Humidity: 35 %
Mode: TX2480
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor  ment  Limit  Over Height Degree
MHz dBuVv dB dBuV/m dBuVim dB Detector cm degree  Comment

1" 91.1100 56.29  -20.68 35.61 43.50 -7.89 QF
2 95.9600 54.03 -19.83 34.20 4350 -9.30 QP
3 99.8400 53.61  -19.09 34.52 4350 -8.98 QP
4 104.6900 53.75  -18.26 3549 4350 -8.01 QP
5
6

111.4800 51.86 -17.48 34.38 4350 -9.12 QP
171.6200 49.80 -18.51 31.29 4350 -12.21 QF

*Maximum data  x:Qverlimit  'over margin Operator: QIU
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80.0 dBu¥/m
limit1: —
M aigin: —_—
70
60
50
I
40 I I
AN s [
Ay E
) MMWWWWWWM
20
10
0.0
30.000 40 5 G0 70 80 MHz) 300 400 500 GO0 700  1000.000
Site Chamber #1 Polarization:  Vertical Temperature: 26
Limit: (RE)FCC Part 158 3m Power: AC 120V/60Hz Hurmidity: 55 %
Mode: TX2480
Note:
Reading Correct Measure- Antenna Table
No. Mk Freq. [ evel Factor ment Limit  Over Height Degree
MHz dBuV dB dBuV/m dBu\iim dbB Detector cm degree  Comment
1 ! 335623 4931 -14.36 34 95 4000 -505 QF
2 v 404170 48.63 -13.65 34.98 4000 -502 QF
3 112.4500 51.22 -17.43 33.79 4350 -9.71 QP
4 116.5400 51.51  -17.19 34.32 4350 -9.18 QF
5 128.9400 47.07  -16.35 30.72 4350 1278 QF
6 140.5800 47.36 -17.09 30.27 4350 -13.23 QF
*Maximum data  x:Owver limit ~ over margin Operator: QIU
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Above 1000MHz

Operation Mode: TX Mode (CHO1: 2402MHz) Test Date : August 21, 2014

Frequency Range: 1-25GHz Temperature: 25 C

Test Result: PASS Humidity : 50 %

Measured Distance: 3m Test By: Andy
Freq. Ant. Pol. | Emission Level(dBuV/m| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4804 V 66.13 48.22 74 54 -7.87 -5.78
7206 Vv 65.18 47.13 74 54 -8.82 -6.87
9608 V 64.02 46.85 74 54 -9.98 -7.15
12010 Vv 63.27 45.75 74 54 -10.73 -8.25
14412 Vv 62.75 44.33 74 54 -11.25 -9.67
16814 Vv 61.83 43.95 74 54 -12.17 -10.05
4804 H 65.22 47.16 74 54 -8.78 -6.84
7206 H 64.03 46.25 74 54 -9.97 -7.75
9608 H 63.95 45.95 74 54 -10.05 -8.05
12010 H 62.49 44.87 74 54 -11.51 -9.13
14412 H 61.33 43.69 74 54 -12.67 -10.31
16814 H 60.95 42.95 74 54 -13.05 -11.05

Other harmonics emissions are lower than 20dB below the allowable limit.

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+ Probe Factor +Cable Loss.
(3) The average measurement was not performed when the peak measured data
under the limit of average detection.
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Operation Mode: TX Mode (CH21: 2442MHz) Test Date : August 21, 2014

Frequency Range: 1-25GHz Temperature: 25 °C

Test Result: PASS Humidity : 50 %

Measured Distance: 3m Test By: Andy
Freq. Ant. Pol. | Emission Level(dBuV/m| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4884 V 65.85 47.13 74 54 -8.15 -6.87
7326 V 64.19 46.22 74 54 -9.81 -7.78
9768 V 63.23 45.95 74 54 -10.77 -8.05
12210 V 62.87 4472 74 54 -11.13 -9.28
14652 V 61.02 43.19 74 54 -12.98 -10.81
17094 V 60.78 42.85 74 54 -13.22 -11.15
4884 H 64.33 46.22 74 54 -9.67 -7.78
7326 H 63.95 45.19 74 54 -10.05 -8.81
9768 H 62.73 44 .28 74 54 -11.27 -9.72
12210 H 61.09 43.95 74 54 -12.91 -10.05
14652 H 60.82 42.10 74 54 -13.18 -11.90
17094 H 59.13 41.89 74 54 -14.87 -12.11

Other harmonics emissions are lower than 20dB below the allowable limit.

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+ Probe Factor +Cable Loss.
(3) The average measurement was not performed when the peak measured data

under the limit of average detection.
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Operation Mode: TX Mode (CH40: 2480MHz) Test Date : August 21, 2014

Frequency Range: 1-25GHz Temperature: 25 C

Test Result: PASS Humidity : 50 %

Measured Distance: 3m Test By: Andy
Freq. Ant. Pol. | Emission Level(dBuV/m| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4960 V 64.23 46.25 74 54 -9.77 -7.75
7440 V 63.29 45.95 74 54 -10.71 -8.05
9920 V 62.16 44.25 74 54 -11.84 -9.75
12400 V 61.07 43.95 74 54 -12.93 -10.05
14880 V 60.22 42.13 74 54 -13.78 -11.87
17360 V 59.75 41.07 74 54 -14.25 -12.93
4960 H 65.13 45.95 74 54 -8.87 -8.05
7440 H 64.28 44 .23 74 54 -9.72 -9.77
9920 H 63.95 43.52 74 54 -10.05 -10.48
12400 H 62.72 42.16 74 54 -11.28 -11.84
14880 H 61.49 41.07 74 54 -12.51 -12.93
17360 H 60.59 40.85 74 54 -13.41 -13.15

Other harmonics emissions are lower than 20dB below the allowable limit.

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+ Probe Factor +Cable Loss.
(3) The average measurement was not performed when the peak measured data
under the limit of average detection.
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5.6 Radiated Measurement Photos:
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6. 6dB Bandwidth Measurement

6.1 Measurement Procedure
The EUT was operating in Bluetooth mode or could be controlled its channel. Printed out
the test result from the spectrum by hard copy function.

Dongguan EMTEK Co., Ltd.
No.281, Guantai Road, Nancheng District, Dongguan, Guangdong, China
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6.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum

6.3 Measurement Equipment Used:

=

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz| FSV30 1321.3008K |05/16/2014(05/15/2015

6.4 Measurement Results:

The following table is the setting of spectrum analyzer.

EMI Test Receiver Setting

Attenuation Auto

Span 2MHz

RB 100kHz

VB 300kHz

Detector Peak

Trace Max hold

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

Refer to attached data chart.

Spectrum Detector: PK Test Date : August 21, 2014
Test By: Andy Temperature : 25°7C
Test Result: PASS Humidity : 50 %
Channel number Channel Measurement level Required Limit
frequency (MHz) (KHz) (KHz)
01 2402 706 >500
21 2442 700 >500
40 2480 712 >500
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Channel 01:

Spectrum

Ref Lewval 15,00 dBm
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=)

& RBW 100 kHz

b AlL 28 dB BWT 18.9 us & VBW 200 kH2  Mode Auto FFT
1a4P Max
M1[1] 0.13 dBm
10 dim . 2.40198840 GHz
"'! nde 6.00 di
@ dbm ;/ﬂﬂm# T2 706. 200000000 kHz
e 0 factor 3401.2
-100 i /_,, - \\
20 d&m / \\
=20 i
,_,_,-o-'—--._,—-—.__,--"’ p—
=40 diBm
-30 dgm
=50 i
=70 dgm
&0 dém
CF 2.402 GHz 691 pts Span 2.0 MHz
Marker
Type | Bef | Tro | ¥-valug | ¥-value |  Function | Function Result |
M1 1] 24019884 GHz 0.13 dém | ndB down T06.2 kHz
71| 1 2.4016411 GHz -5.85 dam | ndB .00 8
T2 1 24023473 GHz -E, 86 dém 0 factor 3401.2
L E | Measuring... - L .&
Channel 21:
Spectrum ':%.
Ref Lewval 15,00 dBm & RBW 100 kHz
b ALL 25 dB  BWT 18.9 ps & VBW 200 kH: Mode auto FFT
1a4P Max
¥M1[1] 1.27 dBm
10 dim - 2.44198840 GHz
L N nd# . 6.00 di|
@ dbm .-'F/ ——f T2 700400000000 kHz
1 0 factor 3486.4
=10 dilfin F//-"" \\
20 dem //
=i ]
=40 diamn
=50 dEm
=50 diam
=70 dgm
=50 dim
CF 2.442 GHz 691 pts Span 2.0 MHz
Marker
Type | Bef | Tro | ¥-valug | ¥-value |  Function | Function Result |
M1 1] 2,4419884 GHz 1,27 dém | ndB down 700.4 kHz
Ti| 1| 2. 4416395 GHz -4, 72 dém | ndB &.00 d2
T& 1 2. 44233 GHz -4, T8 dém Q factor 3486.4
L E | Measuring... _ L .&
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Channel 40:
Spectrum ué'
Ref Lewval 15,00 dBm & RBW 100 kHz
b AlL 28 dB BWT 18.9 us & VBW 200 kH2  Mode Auto FFT
1aP Max
M1[1] 2.28 dBm
10 dBm: M 247998840 GHZ
T r—— A nd = G.00 B
@ dbm (2 '. 712.000000000 kHz
J_ﬂ_,.f"' 0 factor F483.1
-10 B =
20 dam //
| S0 S
_40 mlll
-30 dgm
=50 dim
-0 didm
&0 dém
CF 2.48 GHz 691 pts Span 2.0 MHz
'Mgrlwr
Type | Bef | Tro | ¥-valug | ¥-value |  Function | Function Result |
M1 1 24799884 GHz 2,28 dam ndB down 712.0 kHz
Ti| 1| 24796237 GHz -3.75 dém | ndB &.00 d2
T2 1 2. 4803357 GHz -3,75 dém 0 factor 3483.1
L R | Measuring... - L .ﬁ
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7. MAXIMUM PEAK OUTPUT POWER TEST

7.1 Measurement Procedure

a. The Transmitter output (antenna port) was connected to the spectrum Analyzer.
b. Turn on the EUT and then record the peak power value.
c. Repeat above procedures on all channels needed to be tested.

7.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum

7.3 Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

Spectrum Analyzer |Rohde & Schwarz| FSV30 1321.3008K |05/16/2014]|05/15/2015

7.4 Peak Power output limit

The following table is the setting of spectrum analyzer.

EMI Test Receiver Setting

Attenuation Auto

Span 6MHz

RB 3MHz

VB 3MHz

Detector Peak

Trace Max hold

Limit: The maximum peak power shall be less 1Watt.
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7.5 Measurement Results:
Refer to attached data chart.
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EMTEK

Spectrum Detector: PK Test Date : August 21, 2014
Test By: Andy Temperature : 25°C
Test Result: PASS Humidity : 50 %
Channel Channel Peak Power Peak Power Pass/Fail
number Frequency output(dBm) Limit(W)
(MHz)
01 2402 0.50 1W(30dBm) PASS
21 2442 1.57 1W(30dBm) PASS
40 2480 2.44 1W(30dBm) PASS
Channel 01
Spectrum [ua
Ref Lewval 15,00 dBm & RBW 3 MHz
o ALL 2EdE  BWT 1.2 ps & VBW 2 MH2 Mode suto FFT
@ 1Rm Max
Mi[1] 0.50 dBm
10 dBrmy 2. 40229520 GHz)
0 dBm — X —
—— - -'_'_'_'_F_ l___\__ i —
Y5 dam —=
-20 digm
=30 dim
-40 dim
=50 dim
-50 dim
=0 digm
=20 dim
CF 2.402 GHz 691 pts Span 6.0 MHz
r i Measuring...  [UEARERND 6
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Channel 21

Spectrum ué'

Ref Lewval 15,00 dBm & RBW 3 MHz
o ALL 2EdE  BWT 1.2 ps & VBW 2 MH2 Mode suto FFT
1Rm Max

Mi[1] 1.57 dBm|
10 dBm 2. 44168740 GHz

o dem — -

-10 digam

-20 dém

=20 i

=40 dgm

=50 dim

=60 dim

=70 dém

&0 dim

CF 2.442 GHz 691 pts Span 6.0 MHz
| Measuring... - = _,ﬁ

A - &

Channel 40

Spectrum ':%'

Ref Lewal 15.00 dBm & RBW 3 MHz
o ALE 25 dB SWT 1.2 ps & VBW 2 MHz  Mode auto FFT
1R Max

Mi[1] 2,44 dBm)|
10 dBm 247968 740 GHZ

0 dBm - -

_,-—'-"""-'_r'_'-‘_ ‘_\_‘.—\_\-\_\-\_H—\-‘_\_"‘“ﬁ——_\

-10 digam

-20 diém

=30 digm

=40 dgm

50 didm

&0 dim

=70 dém

=80 dim

P'{:F Z.48 GHz 691 pts Span 6.0 MHz
ﬂ | Measuring... - = ,ﬁ

L. - b
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8. Power Spectral Density Measurement

8.1 Measurement Procedure
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=

The EUT was operating in Bluetooth mode or could be controlled its channel. Printed out
the test result from the spectrum by hard copy function.

8.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum

8.3 Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz| FSV30 1321.3008K |05/16/2014(05/15/2015

8.4 Measurement Procedure

8.4.1 The RF output of EUT was connected to the spectrum analyzer by RF cable and
attenuator. The path loss was compensated to the results for each measurement.

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

8.4.3. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW)
= 3 kHz. Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the

span to 1.5 times DTS Channel Bandwidth. (6dB BW)

8.4.4. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace
to fully stabilize. Use the peak marker function to determine the maximum power level.

8.4.5. Measure and record the results in the test report.

8.4.6. The Measured power density (dBm)/ 100KHz is a reference level and used as
20dBc down limit line for Conducted Band Edges and Conducted Spurious Emission.
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8.5 Measurement Results:

The following table is the setting of spectrum analyzer.

Spectrum analyzer Setting

Attenuation Auto

Span Frequency Set the span to 1.5 times the DTS bandwidth.
RB 3kHz <RBW <100KHz

VB 3 x RBW

Detector Peak

Trace Max hold

Sweep Time Automatic

Refer to attached data chart.

Spectrum Detector: PK Test Date : August 21, 2014
Test By: Andy Temperature : 25 C
Test Result: PASS Humidity : 50 %
Channel Channel Measurement level | Required Limit Pass/Falil
number frequency (dBm) (dBm)
(MHz)
01 2402 0.08 -15.45 8 PASS
21 2442 1.35 -14.01 8 PASS
40 2480 2.33 -12.78 8 PASS
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9. Band EDGE test

9.1 Measurement Procedure
For Conducted Test

1. The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is
set to 100KHz. The video bandwidth is set to 300KHz.

2. The spectrum from 30MHz to 26 GHz is investigated with the transmitter set to the
lowest, middle, and highest channels.

3. Preliminary tests on individual chains, and on all chains with a combiner, were
performed. The worst-case configuration was with a combiner, therefore final test were
preformed with all chains feeding a combiner.

For Radiated emission Test

1. The EUT was Operating in hopping mode or could be controlled its channel. Printed out
test result from the spectrum by hard copy function.

2. The EUT was placed on a turn table which is 0.8m above ground plane.

3. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

4. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

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

The following table is the setting of spectrum analyzer.

Spectrum analyzer Setting
Attenuation Auto
Span Frequency 10MHz
RB 100KHz
VB 300KHz
Detector Peak
Trace Max hold
Sweep Time Automatic

9.2 Test SET-UP (Block Diagram of Configuration)

For Conducted Test

EUT Spectrum
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9.3 Measurement Results:
Refer to attached data chart.
Spectrum Detector: PK Test Date : August 21, 2014
Test By: Andy Temperature : 25°C
Test Result: PASS Humidity : 50 %
1. Conducted Test
Frequency Peak Power Emission read | Result of Band | Band edge
(MHz) Output(dBm) Value(dBm) edge(dBc) Limit(dBc)
<2400 0.50 -43.46 43.96 >20dBc
>2483.5 2.44 -53.53 55.97 >20dBc
2. Radiated emission Test
Frequency Antenna Emission Band edge Limit
(MHz) polarization (dBuV/m) (dBuV/m)
(H/V) PK AV PK AV
<2400 H 65.13 48.22 74.00 54.00
<2400 V 59.39 45.01 74.00 54.00
>2483.5 H 64.08 47.16 74.00 54.00
>2483.5 V 58.19 43.51 74.00 54.00
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10 Antenna Application

10.1 Antenna requirement

The EUT'S antenna is met the requirement of FCC part 15C section 15.203 and
15.247.

FCC part 15C section 15.247 requirements:
Systems operating in the 2402-2480MHz band that are used exclusively for fixed,

point-to-point operations may employ transmitting antennas with directional gain greater
than 6dBi provided the maximum peak output power of the intentional radiator is
reduced by 1dB for every 3dB that the directional gain of the antenna exceeds 6dBi.

10.2 Result

The EUT’s antenna is a chip antenna and integrated on PCB, The antenna’s gain is
0dBi and meets the requirement.
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APPENDIX |
(PHOTOS OF EUT)
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