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Report No.: WST20141022003

TEST REPORT DECLARATION

Applicant . Shenzhen Indesign Technology Ltd.
Manufacturer . Shenzhen Indesign Technology Ltd.
EUT Description . Bluetooth Vase Speaker
PIE-V001, PIE-V002, PIE-VV003, PIE-VV004, PIE-A001,
Model NO.

PIE-A002
All the model are the same circuit and RF module,except
the appearance colour, this report only test mode name:

PIE-V001
Serial NO. : N/A
Power Supply : DC5V

Measurement Procedure Used:
FCC Rules and Regulations Part 15 Subpart C Section 15.249
ANSI C63.4:2009

The device described above is tested by WST Certification & Testing (HK) Limited to
determine the maximum emission levels emanating from the device. The maximum emission
levels are compared to the FCC Part 15 Subpart C Section 15.249 limits. The measurement
results are contained in this test report and WST Certification & Testing (HK) Limited. is
assumed full responsibility for the accuracy and completeness of these measurements. Also, this
report shows that the Equipment Under Test (EUT) is to be technically compliant with the FCC
requirements

This report applies to above tested sample only. This report shall not be reproduced in part
without written approval of WST Certification & Testing (HK) Limited.

Date of Test: Oct. 22-28, 2014

P T
Prepared by: 72) Fre

Project Engineer(Eric Xie)

Reviewed by: .d‘M—

Project Supervisor(Nico Lee)
Approved by: : ;

Technical Director (Kait Chen)
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Report No.: WST20141022003

1.1 TEST PROCEDURES AND RESULTS

DESCRIPTION OF TEST RESULT

CONDUCTED EMISSIONS TEST COMPLIANT
RADIATED EMISSION TEST COMPLIANT
BAND EDGE COMPLIANT
OCCUPIED BANDWIDTH MEASUREMENT COMPLIANT
ANTENNA REQUIREMENT COMPLIANT

1.2. Test Facility

Test Firm Shenzhen CTL Testing Technology Co., Ltd.
Certificated by FCC, Registration No.: 970318

Address Floor 1-A, Baisha Technology Park,N0.3011, Shahexi Road.
Nanshan, Shenzhen, China

Tel 86-755-89486194

Fax 86-755-89486194

Measurement Uncertainty

Conducted Emission Expanded Uncertainty = 3.20dB, k=2
Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) = 4.10dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = 4.32dB, k=2

WST Certification & Testing (HK) Limited Page 4 of 22



2.1. General Information

EUT

Model
Number

Frequency
Range

Number of
Channels

Antenna Gain

Modulation
mode

Applicant

Manufacturer

Test Date

Report No.: WST20141022003

1. GENERAL INFORMATION

Bluetooth Vase Speaker

PIE-V001, PIE-VV002, PIE-V003,

PIE-V004, PIE-A001, PIE-AQ002

All the model are the same circuit and RF module,except the
appearance colour, this report only test mode name:
PIE-V001

2402-2480MHz

79CH

0dBi

GFSK

Shenzhen Indesign Technology Ltd.

2/F, Mu Building, Design Industrial Park,NO.3838,NanShan
Blvd. Nan Shan District, Shen Zhen, China

Shenzhen Indesign Technology Ltd.

2/F, Mu Building, Design Industrial Park,NO.3838,NanShan
Blvd. Nan Shan District, Shen Zhen, China

Oct. 22-28, 2014

WST Certification & Testing (HK) Limited
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2. TEST INSTRUMENT USED

Report No.: WST20141022003

. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No.
Date Due Date
Sunol Sciences
Bilog Antenna JB1 A061713 2014/07/12 2015/07/11
Corp.
EMI Test Receiver R&S ESCI 103710 2014/07/12 2015/07/11
Spectrum Analyzer Agilent E4407B MY45108355 2014/07/12 2015/07/11
Controller EM Electronics Controller EM 1000 N/A 2014/07/12 2015/07/11
Sunol Sciences
Horn Antenna DRH-118 A062013 2014/07/12 2015/07/11
Corp.
Horn Antenna SCHWARZBECK BBHA9170 1562 2014/07/12 2015/07/11
Active Loop Antenna SCHWARZBECK FMZB1519 1519-037 2014/07/12 2015/07/11
LISN R&S ENV216 101316 2014/07/12 2015/07/11
LISN SCHWARZBECK NSLK8127 8127687 2014/07/12 2015/07/11
Microwave Preamplifier HP 8349B 3155A00882 2014/07/12 2015/07/11
Amplifier HP 8447D 3113A07663 2014/07/12 2015/07/11
Transient Limiter Com-Power LIT-153 532226 2014/07/12 2015/07/11
Radio Communication
R&S CMU200 3655A03522 2014/07/12 2015/07/11
Tester
Temperature/Humidity .
zhicheng ZC1-2 22522 2014/07/12 2015/07/11
Meter
SIGNAL GENERATOR HP 8647A 3200A00852 2014/07/12 2015/07/11
Wideband Peak Power
Anritsu ML2495A 220.23.35 2014/07/12 2015/07/11
Meter
Climate Chamber ESPEC EL-10KA A20120523 2014/07/12 2015/07/11
High-Pass Filter K&L 9SH10-2700/X12750-0/0 | / 2014/07/12 2015/07/11
High-Pass Filter K&L 41H10-1375/U12750-0/0 | / 2014/07/12 2015/07/11
WST Certification & Testing (HK) Limited Page 6 of 22




3. OPERATION OF EUT DURING TESTING

Operating Mode

The mode is used: Transmitting mode
Low Channel: 2402MHz
Middle Channel: 2440MHz
High Channel: 2480MHz

Test Setup

Report No.: WST20141022003

Model

PC

EUT

Mode 2

EUT

Setup: Transmitting mode

WST Certification & Testing (HK) Limited
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Channel list for Bluetooth

Report No.: WST20141022003

Frequency Band Channel Number Frequency
0 2402MHZ

1 2403MHZ

38 2440 MHZ

2402~2480MHZ 39 2441 MHZ
40 2442 MHZ

77 2479 MHZ

78 2480 MHZ

WST Certification & Testing (HK) Limited
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Report No.: WST20141022003

4. CONDUCTED EMISSIONS TEST

4.1.Conducted Power Line Emission Limit

For unintentional device, according to § 15.107(a) Line Conducted Emission Limits is as

following o
E Maximum RF Line Voltage (dBpV)
re{'ﬁ'ﬁ:f s CLASS A \ CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50-5.00 73 60 56 46
5.00-30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency
For intentional device, according to 815.207(a) Line Conducted Emission Limit is same as
above table.

4.2.Test Setup

Shielded Roorms

EUT

Test
Fecever

LISH

WST Certification & Testing (HK) Limited Page 9 of 22



Report No.: WST20141022003

4.3.Test Procedure

1,The equipment was set up as per the test configuration to simulate typical actual usage per
the user’s manual. The EUT is a tabletop system, a wooden table with a height of 0.8
meters is used and is placed on the ground plane as per ANSI C63.4.

2, Support equipment, if needed, was placed as per ANSI C63.4.

3, All I/O cables were positioned to simulate typical actual usage as per ANSI C63.4.

4, If a EUT received DC power from the USB Port of Notebook PC, the PC’s adapter received
AC120V/60Hz power through a Line Impedance Stabilization Network (LISN) which
supplied power source and was grounded to the ground plane.

5, All support equipments received AC power from a second LISN, if any.

6, The EUT test program was started. Emissions were measured on each current carrying line
of the EUT using a spectrum Analyzer / Receiver connected to the LISN powering the EUT.
The LISN has two monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans
were taken: one with Line 1 connected to Analyzer / Receiver and Line 2 connected to a 50
ohm load; the second scan had Line 1 connected to a 50 ohm load and Line 2 connected to
the Analyzer / Receiver.

7, Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test
modes.

4.4.Test Result

PASS

Level [aBp] Level [d8uv]
p--- CTITTT 1 i op---7-

i i

i ! [ R !
| 5k 300k 400k 600k 300k 1M M M 4M SM SM EM 10M 20M  30M
Frequency 2]

MEASUREMENT RESULT:

Level Transd

dBuv

e
[FRTRFREE YRR
Ry
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Report No.: WST20141022003

5. RADIATED EMISSION TEST

5.1.Radiation Limit

For unintentional device, according to § 15.109(a), except for Class A digital devices, the
field strength of radiated emissions from unintentional radiators at a distance of 3 meters

shall not exceed the following values:

Frequency Distance Radiated Radiated
(MH2z) (Meters) (dBuV/m) (LV/m)
30-88 3 40 100
88-216 3 43.5 150
216-960 3 46 200
Above 960 3 54 500

For intentional device, according to § 15.209(a), the general requirement of field strength
of radiated emissions from intentional radiators at a distance of 3 meters shall not exceed
the above table.

5.2.Test Setup
(1) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna T

1-4dm

EUT
«— I 5 Amplitier

d .

—
n Spectru|'n
U'8|m Analyzer
[

WST Certification & Testing (HK) Limited Page 11 of 22



Report No.: WST20141022003

(2) Radiated Emission Test-Up Frequency 30MHz~1GHz

' 2 1
m— 3m —
Turntable g | A
Spectrum \ EOT)
Analyzer IO.Em
F | 1
Ground Plane

Coaxial Cable

(3) Radiated Emission Test-Up Frequency Above 1GHz

Turatable - 3m ——!

\ EUT] |

08m| Imtodm

Spectrum
Analyzer

Ground Plane -A

Coaxial Cable

5.3.Test Procedure

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

2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.

3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emissions.

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

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

6. Repeat above procedures until the measurements for all frequencies are complete.

7. Based on the Frequency Generator in the device include 26MHz.The test frequency range
from 9KHz to 25GHz per FCC PART 15.33(a).

Note:
Three axes are chosen for pretest, the Y axis is the worst mode for final test.

For battery operated equipment, the equipment tests shall be performed using a new battery.

WST Certification & Testing (HK) Limited Page 12 of 22



Report No.: WST20141022003

5.4.Test Result

PASS

All the test modes completed for test. The worst case of Radiated Emission
is playing music; the test data of this mode was reported.

Below 1GHz Test Results:

Level [dBuvim]
L e e [ [ R [ B
1 1 | [ | | 1 1 1 [
[ e e [ . TV AT T T T
1 1 I 1 1 I 1 I I 1 1 1 I I 1 I
B0fF-—---- R e e S = - === F---—= B e e e e e |
1 1 | I | | 1 1 | R
sof——--- e A R N T
1 1 I 1 1 L Il L I
a0 T e e S DRm ETE SERRE O B
' ' I [ i I ' VE [
o S—— S S g i I mmm [E N LS i A et
1 I et 1 1 [ Il I 1 1 ) T I [
1 1
20f-=--- e s S R4 o S S R S
0 ' i oo ] i ' ' ' o
10f-mnn S e s Dt EEE LR B
1 1 I 1 1 I 1 I I 1 1 1 I I 1 I
I I L T R I I I I I T R
30Mm 40M 50M  60M TOM 100M 200M 300M 400M  500M GOOM 800M 1G
Frequency [Hz]
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Det Height Azimuth Polarization
MHz dBpv/m dB  dBupv/m dB cm deg
28.20 40.0 11.8 --—- 0.0
32.80 43.5 10.7 --- 0.0
40.30 43.5 3.2 — 0.0
34.70 43.5 8.8 -—— 0.0
35. 46.0 10. - 0.0
44 46.0 1.8 — 0.0

a0
70
60
50

-1

40
30
20t
10

0

SF-d--d-—t--H--d--+--F--i

=1

Frequency [Hz]

MEASUREMENT RESULT:

Frecuency d  Timit Margin Det. Height ZAzimuth Polarization
MHz 18  dBpV/m dB cm deg

.1 40.0 16.0 -— 0 v HORIZCONTAL
-9 43.5 14.9 - O 0 HORIZONTATL
.8 43.5 14.3 -—- 0 d HORIZONTAL
-7 46.0 17.5 — 0.0 0.00 HORIZONTAL

€ 46 14.1 -—- 0.0 0.00 HORIZONTAL

Q 46.0 11.7 -—- 0.0 0.00 HORIZONTAL

Remark:

(1) Measuring frequencies from 9 KHz to the 1 GHz, Radiated emission test from 9KHz to
30MHz was verified, and no any emission was found except system noise floor.

(2) * denotes emission frequency which appearing within the Restricted Bands specified in
provision of 15.205, then the general radiated emission limits in 15.209 apply.

(3) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz

for measuring above 1 GHz, below 30MHz was 10KHz.

WST Certification & Testing (HK) Limited Page 13 of 22



Report No.: WST20141022003

Above 1 GHz Test Results:

Freq. Ant.Pol. DetectorMode Reading Ant/CL/ Actual FS Limit3m  Safe Margin
(MHz) H (PKIAV) {dBu¥) Amp. CF(dB) (dBuV/m) (dBuVim) (dB)
2480 W Peak 7646 -3.30 73.16 113.98 -40.82
2480 H Peak 7244 -3.30 B9.14 113.98 -44 84
49560 W Peak 4919 3.90 53.09 74.00 -20.91
4950 H Peak 4551 3.90 49.41 74.00 -24 59
7440 W —

7440 H —

Others -—

Freq. Ant.Pol. DetectorMode Reading AntJ/CL/ Actual FS Limit3m Safe Margin
(MHz) HV (PK/AV) {dBu¥) Amp. CF(dB)  (dBuV/m) (dBuVim) (dB)
2441 W Peak 76.26 -3.40 7286 113.98 -41.12
2441 H Peak 7238 -3.40 68.93 113.98 -45.00
4382 W Peak 4950 3.70 53.20 74.00 -20.80
4882 H Peak 4587 3.70 4957 74.00 -24.43
7323 W -

7323 H -

Others -

Freq. Ant.Pol. DetectorMode Reading Ant/CL/ Actual FS Limit3m  Safe Margin
(MHz) HV (PK/AV) (dBu¥) Amp. CF(dB)  (dBuV/m) (dBuvim) (dB)
2402 W Peak 76.22 -3.30 7292 113.98 -41.06
2402 H Peak 7172 -3.30 68.42 113.98 -4556
4304 W Peak 4943 3.50 5293 74.00 -21.07
4304 H Peak 4534 3.50 48.84 74.00 -25.18
7206 W -

7206 H -

Others -

Remark:

(1) Measuring frequencies from 1 GHz to the 25 GHz,

(2) “F” denotes fundamental frequency; “H” denotes spurious frequency. “E” denotes band
edge frequency.

(3) * denotes emission frequency which appearing within the Restricted Bands specified in
provision of 15.205, then the general radiated emission limits in 15.209 apply.

(4) Data of measurement within this frequency range shown “--- ” in the table above means
the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.

(5) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz
for measuring above 1 GHz, below 30MHz was 10KHz.

(6) When the test results of Peak Detected below the limits of Average Detected, the
Average Detected is not need completed. For example: Top Channel at Fundamental
73.16dBuV/m(PK Value) <93.98(AV Limit), at harmonic 53.20 dBuV/m(PK Value) <54

dBuV/m(AV Limit), the Average Detected not need to completed.

WST Certification & Testing (HK) Limited Page 14 of 22
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6. BAND EDGE

6.1.Limits

FCC PART 15.249(d) Emissions radiated outside of the specified frequency bands,
except for harmonics, shall be attenuated by at least 50 dB below the level of the
fundamental or to the general radiated emission limits in §15.209, whichever is the
lesser attenuation.

6.2.Test Procedure

The band edge compliance of RF radiated emission should be measured by following
the guidance in ANSI C63.4 with respect to maximizing the emission by rotating the
EUT, measuring the emission while the EUT is situated in three orthogonal planes (if
appropriate), adjusting the measurement antenna height and polarization etc. Set
RBW to 100KHz and VBM to 300KHz to measure the peak field strength and set RBW
to 1IMHz and VBW to 10Hz to measure the average radiated field strength.The
conducted RF band edge was measured by using a spectrum analyzer. Set span wide
enough to capture

the highest in-band emission and the emission at the band edge. Set RBW to 100 KHz
and VBM to 300 KHz, to measure the conducted peak band edge.

6.3.Test Result

PASS
Polarity: Hor.
REW 100 EkH=z Markar [T
VEW 300 kH=z 25,45 dBpvSm
Raf ar -.'J'Ft'.l'-.-'_-"m Attt 10 dB EWT 10 mu Z. 3863500 GH
Mar ke [T1
| &r 34| dBpvSm
Zl-4nD2210p H=z
Markar| & [T1
e - | aop o
L [Fc:-:: Part15.249 Limit 54dBuV/m|

T

ar

N T Vo T Ky vive! WA o) FAFLTD PPV VAN

Etart 2.31% GH=z 5.5 MHz/S Stop 2.40% GH=z
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Polarity: Ver.
FEW 100 kH=z Markar [Tl
WEW 300 kHz 2T.04 ABpWSm
P £ 27 dBpvSm Att 10 dB EWT 10 ms Z2.AnsTa00 =EH
Mar ke [Tl
L 1 =4 ;
.dDI210p '.L
Mar ke [T1
E L0
[vaE yonoooh
e !FCC Part15.24% Limit 54dBqu!
. -
.0
L H
il
& 1)
T V1T P PRWPRILY PRI PRI ITY SSTRET PIST 18 £ Y| K7 (RRRr) | ¥
T
10
g
-
Etart Z.35% GH= H.5% MH=S Stop 2.405 GH=Z
Note:

1. The field strength of any emissions which appear outside of this band shall not
exceed the general radiated emission limits in Section 15.209.

2. The average measurement was not performed when the peak measured data under
the limit of average detection.
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Polarity: Hor.

REW 100 EKH=z Markar [Ta
VEW 300 kH=z 4.5 1B m
Raf 87 dEpVSm ALt 10 JdB EWT 2.5 ma 2.481°0720 GH
M I |

=

— Y

lchc Part15.249 Limit 54::[Bu‘-.-’.-'mI

=0

I 1
I
e | g L G il ol i i Ly biligr el Puat it i

L1
-
=i 0
Etart 2.478 GHz 2.2 MHz/S Stop 2.5 GHz
Polarity: Ver.
REW 100 kH=z Markear [Tl
WEW 30D kH=z 25,34 ABpVSm
R 87 dABpv/m Attt 10 dB EWT 2.5 ma ZoABLLZLAD =H
M [ I
e 7al| dE o
1 1 ;
; Mar ke I
B |-, H
[ Em |’| N |
Leo—t IFCC Part15.249 Limit MdBu‘-.-’.-'ml
| o1 =
L j
b | |
|
|l
I
£
heg e, ALl -JL._MI'-.FMVI.- g, A [l oot ot it Ly,
L
ir
_y
-
Start Z.473 GHz $.2 HHz/S Stop 2.5 GHz

Note:
1. The field strength of any emissions which appear outside of this band shall not exceed the

general radiated emission limits in Section 15.209.
2. The average measurement was not performed when the peak measured data under the limit

of average detection.
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/. OCCUPIED BANDWIDTH MEASUREMENT

7.1.Test Setup

Same as Radiated Emission Measurement

7.2.Test Procedure

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

2. Set EUT as normal operation.

3. Based on FCC Part15 C Section 15.239(a): RBW= 10KHz. VBW= 30 KHz,

Span=1MHz.

4. The useful radiated emission from the EUT was detected by the spectrum analyser
with peak detector.

7.3.Measurement Equipment Used

Same as Radiated Emission Measurement

7.4.Test Result

PASS
CH: 2402MHz
@ EEW 10 kHs
VEW 20 kHz
Ref 10 dBm Attt 40 4B SWT 50 ms=
10 Offme=t 1 {5 Markex| 1 [TL
. x 8 I S
E j Delta B :‘:_‘ o
= | .. W] |N‘|I _ N -
o “ I B
T :Ilrsr “‘l‘ﬁjg‘
| _an r|J.I UIL
IJ '[L
—o— ¥ lil i,
i | | iy g
. . i il | 1f .
o] S ALY VA b |
= 7 L3 \.U-W e Lt Ly
I’
-—&0
|70
|--&0
-80
Canter Z.40Z GHs S00 kE=/S Span 5 MHz

20dB Bandwidth: 940.00KHz
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CH: 2441MHz
REW 10 kiHz Delta 2 [T1l
VEBW 20 kis —18.70 4B
Ref 1 dBm At 40 4B SWT 50 ms 2830 000000000 kH=
10 Offm=t 1 45 Marker| 1 [T1
-0 - o) aa - --___
il Delta f [TL .
ey leiﬁ Taesl e Qo
\Ul'w J ....... = =
|
Lr""‘ |
3 !
|20 I |J‘l I.'J.I
WIJ ‘-lh
|40 : !"l.:
| |
I I.
et e eyt
" | W | 1 f
JJ%J w“”'ﬂf Wy ol el Mgy
i)
70
--80
-89
Centexr 2 ._.4£41 GHs 500 kH=/ Jpan 5 MH=
20dB Bandwidth: 930.00KHz
CH: 2480MHz
EEW 10 kHs Delta 2 [TL
WEBEW 20 kHs —21 .66 dbB
R=f 10 dBEm Azt 40 dB SWT S0 m= 280 . 000000 00 kHs=
10 Offpet 1 45 Marker| 1 [T1
- 22 dBm
L - =) amnn 0 EHm
D=lta [ Tl
. '!'ﬂ S E—
-2 0 J'H Ilhl
A1
| _an I.‘ 1y
T "
I |
- —20 '{\.
f \
s iy
J UJ‘qn- 'xu.' W Wy |
] *'-L“*’”F : A g
| 70
--80
-50

Center Z_43 GH=s sS00 kHs/
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8. ANTENNA REQUIREMENT

Standard Applicable

For intentional device, according to FCC 47 CFR Section 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 47 CFR Section 15.249, if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6dBi.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the
use of a standard antenna jack or electrical connector is prohibited. Further, this requirement
does not apply to intentional radiators that must be professionally installed.

Antenna Connected Construction

The antenna used in this product is a PCB Antenna, The directional gains of antenna used for
transmitting is OdBi.

ANTENNA
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9. PHOTOGRAPH OF TEST

Radiated Emission
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Conducted Power Line Emission
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