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4 Test Summary

Test Item Test Method Result
Antenna requirement 15.203/15.247 (c) Complied
AC Power Line_ Conducted 15.207 Complied

Emission

Conducted Peak Output Power 15.247 (b)(3) Complied
Channel Bandwidth 15.247 (a)(2) Complied
Power Spectral Density 15.247 (e) Complied
Band Edge 15.247(d) Complied
Spurious Emission 15.205/15.209 Complied

Complied: The EUT has complied with the essential requirements in the standard.
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5
5.1

5.2

General Information

Client Information

Applicant: Akyumen Technologies Corp.
Address: 7401 Wiles Road, Suite 123 Coral Spring, FL 33067 USA
Manufacturer: Akyumen Technologies Corp.
Address: 7401 Wiles Road, Suite 123 Coral Spring, FL 33067 USA

General Description of EUT

Product Name:

Smart Phone Projector

Brand Mark:

Akyumen

Model No.:

Hawk01, Hawk02, Hawk03, Hawk04, Hawk05, Hawk06, Hawk07,
Hawk08, Hawk09, Hawk10, Hawk11, Hawk12, Hawk13, Hawk14,
Hawk15, Hawk16, Hawk17, Hawk18, Hawk19,

Test model No.: HawkO01

Software version: V1.0

Hardware version: V1.0

Bluetooth

Bluetooth Version: V4.0

Operation Frequency: 2402MHz~2480MHz

Channel numbers: 40

Channel separation: 2MHz

Modulation type: Frequency Hopping Spread Spectrum (FHSS)
Modulation technology: GFSK

Antenna Type:

Integral Antenna

Antenna Gain:

0dBi (declare by Applicant)

AC Adapter:

Model: JHD-AP012C-050150AB
Input: AC 100~240V 50/60Hz 0.35A
Output: DC 5.0V 1.5A
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Operation Frequency each of channel
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
1 2402MHz 11 2422MHz 21 2442MHz 31 2462MHz
2 2404MHz 12 2424MHz 22 2444MHz 32 2464MHz
9 2418MHz 19 2438MHz 29 2458MHz 39 2478MHz
10 2420MHz 20 2440MHz 30 2460MHz 40 2480MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel see

below:
Test channel Frequency (MHz)
Lowest channel 2402
Middle channel 2442
Highest channel 2480

5.3 Test Mode

Bluetooth mode

5.4 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

B CNAS —Registration No.: CNAS L5775
CNAS has accredited Global United Technology Services Co., Ltd. to ISO/IEC 17025 General
Requirements for the competence of testing and calibration laboratories (CNAS-CL01
Accreditation Criteria for the Competence of Testing and Calibration Laboratories) for the
competence in the field of testing.

B FCC —Registration No.: 600491

Global United Technology Services Co., Ltd., Shenzhen EMC Laboratory has been registered
and fuly described in a report filed with the (FCC) Federal Communications Commission. The
acceptance letter from the FCC is maintained in files. Registration 600491, July 20, 2010.

B Industry Canada (IC) —Registration No.: 9079A-1

The 3m Semi-anechoic chamber of Global United Technology Services Co., Ltd. has been
registered by Certification and Engineering Bureau of Industry Canada for radio equipment
testing with Registration No.: 9079A-1.

Keep the EUT in communicating mode with Bluetooth device.

5.5 Test Location

All tests were performed at:
Global United Technology Services Co., Ltd.

Address: 2nd Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Baoan District, Shenzhen,
China
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6 Test Instruments list

Instrument Manufacturer Model No. Inventory No. Next Cal. Date
3m Semi- Anechoic Chamber ZhongYu Electron 9.2(L)*6.2(W)* 6.4(H) GTS250 Mar. 27 2015

Control Room ZhongYu Electron 6.2(L)*2.5(W)* 2.4(H) GTS251 N/A
EMI Test Receiver Rohde & Schwarz ESU26 GTS203 Jun. 30 2015
BiConiLog Antenna MéggvgfglfflngKlK VULB9163 GTS214 Feb. 22 2015
Double ”dﬁsfnwa"eg”'de Mé’gg_\gf;ff:ggm 9120D-829 GTS208 June 26 2015
Horn Antenna ETS-LINDGREN 3160 GTS217 Mar. 27 2015

EMI Test Software AUDIX E3 N/A N/A
Coaxial Cable GTS N/A GTS213 Mar. 28 2015
Coaxial Cable GTS N/A GTS211 Mar. 28 2015
Coaxial cable GTS N/A GTS210 Mar. 28 2015
Coaxial Cable GTS N/A GTS212 Mar. 28 2015
Amplifier(100kHz-3GHz) HP 8347A GTS204 Jun. 30 2015
Amplifier(2GHz-20GHz) HP 8349B GTS206 Jun. 30 2015

Pre-amplifier AFS33-18002
Rohde & Schwarz GTS218 June 26 2015
(18-26GHz) 650-30-8P-44

Band filter Amindeon 82346 GTS219 Mar. 28 2015
Conﬁlr:l:/:i::s;:;sc:sster Rohde & Schwarz CMU200 GTS235 May 09 2015
Signal Generator Rohde & Schwarz SMLO3 GTS236 May 09 2015
Temp. Humidity/ Barometer Oregon Scientific BA-888 GTS248 May 09 2015

D.C. Power Supply Instek PS-3030 GTS232 NA
Splitter Agilent 11636B GTS237 May 09 2015

Conducted Emission

Instrument Manufacturer Model No. Inventory No. Next Cal. Date
Shielding Room ZhongYu Electron 7.0(L)x3.0(W)x3.0(H) GTS264 Sep. 06 2015
EMI Test Receiver Rohde & Schwarz ESCS30 GTS223 Jun. 30 2015
10dB Pulse Limita Rohde & Schwarz N/A GTS224 Jun. 30 2015
Coaxial Switch ANRITSU CORP MP59B GTS225 Jun. 30 2015
LISN SCHWARZDE LR eSS NSLK 8127 GTS226 Jun. 30 2015
Coaxial Cable GTS N/A GTS227 Jun. 30 2015

EMI Test Software AUDIX E3 N/A N/A
Shielding Room ZhongYu Electron 7.0(L)x3.0(W)x3.0(H) GTS264 Sep. 06 2015
EMI Test Receiver Rohde & Schwarz ESCS30 GTS223 Jun. 30 2015
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7 Measurement Data and Test Results

7.1 Antennarequirement

&~ Standard requirement

According to Standard: FCC Partl5 C Section 15.203 /247(c)

15.203 requirement:

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. The use of a permanently attached antenna or of
an antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the
unit so that a broken antenna can be replaced by the user, but the use of a standard antenna jack
or electrical connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the
maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that
the directional gain of the antenna exceeds 6dBi.

& EUT Antenna:
The antenna is unique integral antenna, the typical gain of the antenna is 0dBi.

& |WIFI / Bluetooth &
tenna

SMB50/1900
S Antenna
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7.2 Conducted Emissions
& Standard requirement
FCC Partl5 C Section 15.207
&~ Test method
ANSI C63.4:2003
& Receiver set
RBW=9KHz, VBW=30KHz, Sweep time=auto

& Limit
Limit (dBuV)
Frequency range (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

& Test mode
Refer to section 5.3 for details

& Test setup

Reference Plane

LISN LISN

40cm 80cm
AUX h— AC power

Equipment E.U.T

EMI
Receiver

Test table/Insulation plane

Remark

FUT Faupmant Under Tast

LISN L ine impedence Stabilizalion Netwoik
Teat (able haighi=0 &

& Test mode

1. The E.U.T and simulators are connected to the main power through a line impedance stabilization network
(L.I1.S.N.). This provides a 500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a LISN that provides a 500hm/50uH
coupling impedance with 500hm termination. (Please refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum conducted interference. In order to find the maximum
emission, the relative positions of equipment and all of the interface cables must be changed according to
ANSI C63.4: 2003 on conducted measurement.

& Test Result Complied
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Test mode:

Bluetooth mode

Temperature:

24~26°C

Phase Polarity:

Line

Relative Humidity:

50~53%

80

Level (dBuV)

70
60
50
40
30 -
20
10

0

FCC PART15 CLASSE OP

RFCC PART15 CLASSB AV

-1I}._l5

Trace: 11

2

2

Frequency (MHz)

Condition: FCC PART1S CLASSE QF LISN-2013 LINE
Test mode: Bluetoothd. 0 mode

10 20 30

Read LISN Cable Limit  Owver
Freq Level Factor Loss Level Line Limit Remark
MHz  dbBuV db db  dbuV  dbuV db
0,220 38,74 0,13 0,12 38,99 62.83 -23.84 QP
0.481 44.63 0.12 0.11 44.36 56.32 -11.46 QF
0.800 40,45 0.14 0.13 40.70 56.00 -15.30 QP
1.908 41.77  0.12 0,14 42,03 56.00 -13,97 QF
5.993 38.13 0.22 0.16 38.51 60.00 -21.49% QP
13.623 40,62 0,31 0.21 4d1.14 60.00 -18.86 QF

Page: 10 of 29



Inspection & Certification Services

Report No.: TMC141202902

Test mode: Bluetooth mode Temperature: 24~26C
Phase Polarity: Nertral Relative Humidity: 50~53%
golLeve! ([dBuv)
70

60
50
40
30 -
20
10

0

FCC PART15 CLASSE OP

FECC PART15 CLASSE AV

W35 2

Trace: 12

2

Frequency (MHz)

Condition: FCC PART15 CLASSE QF LISN-2013 NEUTEAL

Test mode: Bluet

oothd. 0 mode

10 20 30

Read LISN Cable Limit  Ower
Freq Lewvel Factor Losgs Level Line Limit Eemark
MHz  dBuV db db dBu¥  dbuV db
1 0.220 38.12 0,06 0.12 38.30 62.83 -24.53 QF
2 0.474 45,26 0.06 0.11 4d5.43 b56.45 -11.0Z @QF
3 0.727 40,35 0,07 0,13 40.5% 56.00 -15. 45 QF
4 1.819 40,91 0,09 0.14 41.14 ©56.00 -14.86 QF
5 4.501 38.17 0.15 0.15 38.47 56.00 -17.53 QF
B 13.768 40,03 0.33 0.22 d40.5%8 60.00 -19.42 QF

Notes:

1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.

2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss
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7.3 Conducted Peak Output Power

& Standard requirement
FCC Partl5 C Section 15.247 (b)(3)

& Test method
ANSI C63.4:2003 and KDB558074 D01 DTS Meas Guidance V03

& Limit
30dBm

& Test mode
Refer to section 5.3 for details

& Test setup

Spectrum Analyzer

o o e
¥a e o o
e o o

oo E.U.T

Non-Conducted Table

Ground Reference Plane

& Test Result Complied

Measurement Data

GFSK mode
Test channel Peak Output Power (dBm) Limit (dBm) Result
Lowest -2.54 30.00 Pass
Middle -2.01 30.00 Pass
Highest -2.21 30.00 Pass
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Modulation GFSK
Peak Search

Next Peak

Agilent RL

Next Pk Right
Next Pk Left

Lowest channel: Min Search

L™

Pk-Pk Search

Mkr 3 CF

More
1 of 2

Agilent RL Peak Search

Next Peak
Next Pk Right
Next Pk Left

Middle channel: Min Search

Pk-Pk Search

Mkr 3 CF

More
1of2

Copyright 2000-2009 Agilent Technologies
Agilent RL Peak Search

Next Peak

Next Pk Right
Next Pk Left

Min Search

Highest channel:

Pk-Pk $earch

Mkr 3 CF

More
1 of 2

Copyright 2000-2009 Agilent Technologies
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7.4 Channel Bandwidth

%~ Standard requirement
FCC Partl5 C Section 15.247 (a)(2)

& Test method

ANSI C63.4:2003 and KDB558074 D01 DTS Meas Guidance V03
& Limit

>500KHz

& Test mode
Refer to section 5.3 for details

& Test setup

Spectrum Analyzer

e o o
Fd e o o
o o e

oo E.U.T

Non-Conducted Table

Ground Reference Plane

@ Test Result Complied

Measurement Data

Test channel Chann((allﬂie;r)ldmdth Limit(KHz) Result
Lowest 0.699
Middle 0.701 >500 Pass
Highest 0.710
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Mode GFSK
R T [ Trace
Ch Freq  2.462 GHz g Trace
Occupied Bandwidth
Clear Write
Max Hold
Lowest channel: Min Hold
View
3H 3 #UBK
Occupied Bandwidth Occ BH % Pur : Blank
1.8366 MHz x dB

Transmit Freq Error - 1 Hz 1I"Iofl’g

% dB Bandwidth i k o

Copyright 2000-2009 Agilent Technologies
Agilent RL Trace

Ch Freq 2442 GHz 5 Tracg
Occupied Bandwidth B
Clear Hrite
Max Hold
Middle channel: Hin Hold
View
Occupied Bandwidth Occ BH % Pur ; Blank
1.8353 MHz x dB
Transmit Freq Error 1P‘It‘.\frg
% dB Bandwidth . o
Copyright 2000-2009 Agilent Technologies
Agllent RL [ Trace
Ch Freq 245 GHz 5 Trace
Occupied Bandwidth B
Clear Write
Max Hold
Highest channel: Min Hold
View
Occupied Bandwidth Occ BH % Pur : Blank
1.8408 MHz x dB
Transmit Freq Error - 3 1I"Iofl’g
x dB Bandwidth K o

Copyright 2000-2009 Agilent Technologies
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7.5 Power Spectral Density

%~ Standard requirement
FCC Partl5 C Section 15.247 (e)

& Test method

ANSI C63.4:2003 and KDB558074 D01 DTS Meas Guidance V03
& Limit

8dBm

& Test mode
Refer to section 5.3 for details

& Test setup

Spectrum Analyzer

e o o
Fd e o o
o o e

oo E.U.T

Non-Conducted Table

Ground Reference Plane

@ Test Result Complied

Measurement Data

Test channel Power Spectral Density Limit(dBm/3kHz) Result
(dBm)
Lowest -5.86
Middle -5.34 8.00 Pass
Highest -5.64
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Mode GFSK

Agilent RL Peak Search

Next Peak
Next Pk Right
Next Pk Left

Min Search

Lowest channel:

Pk-Pk $earch

Mkr 5 CF

More
1 of 2

Copyright 2000-2009 Agilent Technologies
Agilent RL Peak Search

Next Peak

Next Pk Right
Next Pk Left

Middle channel: Min Search

| Pk-Pk Search

Mkr 3 CF

More
1 of 2

Copyright 2000-2009 Agilent Technologies
Agilent RL Peak Search

Atten ] i Next Peak

Next Pk Right
Next Pk Left

Min Search

Highest channel:

{ Pk-Pk Search

Mkr 5 CF

More
1 of 2

Copyright 2000-2009 Agilent Technologies
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7.6 Band Edge
7.6.1 Conducted Emission Method

& Test method

FCC Partl5 C Section 15.247 (d)

& Test method
ANSI C63.4:2003 and KDB558074 D01 DTS Meas Guidance V03
& Receiver set
RBW=100kHz, VBW=300kHz, Detector=Peak
& Limit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator 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, based on
either an RF conducted or a radiated measurement.
@ Test mode
Refer to section 5.3 for details
& Test setup
Spectrum Analyzer
| o e |
Vi o I o o |
s e o |
oo E.U.T
Non-Conducted Table
Ground Reference Plane
& Test Result Complied
Mode GFSK
s Agilent R T [PeakSearch & Agilent R T [PeakSearch

Next Peak Next Peak
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Min Search Min $earch

Pk-Pk Search Pk-Pk Search

Mkr 3 CF Mkr 3 CF
More More:
1of 2 1of 2
Copyright 2000-2009 Agilent Technologies Copyright 2000-2009 Agilent Technologies

Lowest channel Highest channel
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7.6.2 Radiated Emission Method

& Test method
FCC Partl15 C Section 15.209 and 15.205

& Test method
ANSI| C63.4:2003

& Receiver set

Frequency Detector RBW VBW Remark
Peak 1MHz 3MHz Peak Value
Ab 1GH
ove z Peak 1MHz 10Hz Average Value
& Limit
Frequency Limit (dBuV/m @3m) Remark
54.00 Average Value
Above 1GHz 74.00 Peak Value

& Test mode
Refer to section 5.3 for details

& Test setup

=
Antenna Tower
aeeep 3m (..E........{ Horn Antenna
i | ——
H 1
EUT v /
4m Spectrum
A Analyzer
- [ N
: H o L
v v
Turn 0.8m ! lm
Table A A —
H I 1

& Test Procedure

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter camber. The
table was rotated 360 degrees to determine the position of the highest radiation.

The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

The antenna height 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.

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 rota table was turned from O degrees to 360 degrees to find the
maximum reading.

The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could be
stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average method as specified and then
reported in a data sheet.

@ Test Result Complied
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‘ Test channel: ‘ Lowest
Peak value:
Frequency | Read Level A;;i?:ra Cable P,:raezgf Level Limit Line | Over Limit Polarization
(MHz) (dBuVv) (dB/m) Loss (dB) (dB) (dBuv/m) | (dBuV/m) (dB)
2310.00 46.00 27.91 5.30 30.37 48.84 74.00 -25.16 Vertical
2390.00 45.64 27.59 5.38 30.18 48.43 74.00 -25.57 Vertical
2310.00 46.06 27.91 5.30 30.37 48.90 74.00 -25.10 Horizontal
2390.00 46.04 27.59 5.38 30.18 48.83 74.00 -25.17 Horizontal
Average value:
Frequency | Read Level A;;i?:ra Cable F:Z;rgf Level Limit Line | Over Limit Polarization
(MHz) (dBuVv) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2310.00 35.57 27.91 5.30 30.37 38.41 54.00 -15.59 Vertical
2390.00 35.22 27.59 5.38 30.18 38.01 54.00 -15.99 Vertical
2310.00 35.56 27.91 5.30 30.37 38.40 54.00 -15.60 Horizontal
2390.00 35.29 27.59 5.38 30.18 38.08 54.00 -15.92 Horizontal
‘ Test channel: ‘ Highest
Peak value:
Frequency | Read Level A;;i?:ra Cable Plzrz?trgf Level Limit Line | Over Limit Polarization
(MHz) (dBuv) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuVv/m) (dB)
2483.50 46.98 27.53 5.47 29.93 50.05 74.00 -23.95 Vertical
2500.00 44.96 27.55 5.49 29.93 48.07 74.00 -25.93 Vertical
2483.50 44.68 27.53 5.47 29.93 47.75 74.00 -26.25 Horizontal
2500.00 45.15 27.55 5.49 29.93 48.26 74.00 -25.74 Horizontal
Average value:
Frequency | Read Level A;;i?:ra Cable P;Z?Qf Level Limit Line | Over Limit Polarization
(MHz) (dBuv) (dB/m) Loss (dB) (dB) (dBuv/m) | (dBuV/m) (dB)
2483.50 34.87 27.53 5.47 29.93 37.94 54.00 -16.06 Vertical
2500.00 33.78 27.55 5.49 29.93 36.89 54.00 -17.11 Vertical
2483.50 35.02 27.53 5.47 29.93 38.09 54.00 -15.91 Horizontal
2500.00 33.72 27.55 5.49 29.93 36.83 54.00 -17.17 Horizontal
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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7.7 Spurious Emission

7.7.1 Conducted Emission Method

& Test method

FCC Partl5 C Section 15.247 (d)

& Test method

ANSI C63.4:2003 and KDB558074 D01 DTS Meas Guidance V03

& Receiver set

RBW=100kHz, VBW=300kHz, Detector=Peak

& Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator 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, based on
either an RF conducted or a radiated measurement.

& Test mode

Refer to section 5.3 for details

& Test setup

Spectrum Analyzer

o f |
v [ e |
o f e
o f e
OO

E.U.T

Non-Conducted Table

Ground Reference Plane

& Test Result

Complied
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Test channel:
4 Agilent RL

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

30MHz~10GHz

Test channel:

45 Agilent RL Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk $earch

Mkr 3 CF

More
1of 2

30MHz~10GHz

Test channel:

s Agilent R T
Mikrl

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1lof2

30MHz~10GHz

Lowest channel
RL Peak Search

Atten

Next Peak

Next Pk Right

Next Pk Left
i A I T Rt LA g P A et

Min Search

Pk-Pk Search

Mkr 3 CF
More
1 of 2
Copyright 2000-2009 Agilent Technologies

10GHz~25GHz

Middle channel

35 Agilent Peak Search

Atten Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk $earch

Mkr 3 CF

More
1of 2

10GHz~25GHz

Highest channel
RL Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

#UBH -

Mkr 3 CF

More
1lof2

10GHz~25GHz
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7.7.2 Radiated Emission Method

& Test method
FCC Partl15 C Section 15.209 and 15.205

& Test method
ANSI| C63.4:2003

& Receiver set

Frequency Detector RBW VBW Remark
30MHz-1GHz Quasi-peak 100KHz 300KHz Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz
Peak 1MHz 10Hz Average Value
&~ Limit
Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.00 Quasi-peak Value
88MHz-216MHz 43.50 Quasi-peak Value
216MHz-960MHz 46.00 Quasi-peak Value
960MHz-1GHz 54.00 Quasi-peak Value
54.00 Average Value
Above 1GHz
74.00 Peak Value

& Test mode
Refer to section 5.3 for details

& Test setup

Below 1GHz
=
Antenna Tower
em-e» 3m <:. Search
EUT \'1 Lt Antenna
4m /
RF Test
@ - Receiver
: P EE?\\
' H : I T
v H]
Turn 0.8m Y m
Table » Poa
. [ ] [ |
7 4 J 7 7 7
Ground Plane
Above 1GHz
=
Antenna Tower
} 5 ingdiviiin { | Hom Anteana
EUT v /
4m Spectrum
A Di‘\\ Analyzer
L
> L4
Tum | ¥
Table Y
1 1 L 1

Page: 23 of 29



TMC

Inspection & Certification Services

Report No.: TMC141202902

& Test Procedure

6.

10.

11.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter camber. The
table was rotated 360 degrees to determine the position of the highest radiation.

The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

The antenna height 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.

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 rota table was turned from O degrees to 360 degrees to find the
maximum reading.

The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have
10dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

& Test Result Complied

Remark:

During the test, pre-scan the GFSK, Pi/4QPSK, 8DPSK modulation, and found the GFSK modulation which it is worse
case, so only show the test data of worse case modulation on the test report.

Measurement data:

[ | Below 1GHz

Frequency f:\?gl A:;i?:ra Cable PFr::trgf Level Limit Line a\rlrfl; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)
30.00 46.42 14.33 0.55 32.06 29.24 40.00 -10.76 Vertical
53.88 48.61 15.07 0.81 31.95 32.54 40.00 -7.46 Vertical
150.01 55.09 10.26 1.57 31.98 34.94 43.50 -8.56 Vertical
176.89 54.48 11.49 1.72 32.07 35.62 43.50 -7.88 Vertical
250.30 53.31 14.07 2.12 32.16 37.34 46.00 -8.66 Vertical
300.37 50.35 15.06 2.36 32.17 35.60 46.00 -10.40 Vertical
56.79 46.77 14.89 0.83 31.95 30.54 40.00 -9.46 Horizontal
86.20 46.76 12.74 1.08 31.73 28.85 40.00 -11.15 Horizontal
150.01 54.92 10.26 1.57 31.98 34.77 43.50 -8.73 Horizontal
250.30 58.05 14.07 2.12 32.16 42.08 46.00 -3.92 Horizontal
300.37 54.89 15.06 2.36 32.17 40.14 46.00 -5.86 Horizontal
350.48 54.23 16.27 2.62 32.02 41.10 46.00 -4.90 Horizontal
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B Above 1GHz

‘ Test channel: Lowest
Peak value:
Frequency f:\?:: AIS;?:tn:ra Cable Plzrzstr:;rp Level Limit Line (L)I\IZ:II Polarization
(MHz) (dBuv) (dB/m) Loss (dB) (dB) (dBuVv/m) (dBuVv/m) (dB)
4804.00 36.01 31.78 8.60 32.09 44.30 74.00 -29.70 Vertical
7206.00 38.15 36.15 11.65 32.00 53.95 74.00 -20.05 Vertical
9608.00 36.20 37.95 14.14 31.62 56.67 74.00 -17.33 Vertical
12010.00 * 74.00 Vertical
14412.00 * 74.00 Vertical
4804.00 36.27 31.78 8.60 32.09 44,56 74.00 -29.44 Horizontal
7206.00 42.48 36.15 11.65 32.00 58.28 74.00 -15.72 Horizontal
9608.00 30.70 37.95 14.14 31.62 51.17 74.00 -22.83 Horizontal
12010.00 * 74.00 Horizontal
14412.00 * 74.00 Horizontal
Average value:
Frequency E:\fl A:;i?c?ra Cable PFr:StrSrp Level Limit Line S\rﬁ; Polarization
MH L B BuV BuV
(MHz) (dBuv) (dB/m) oss (dB) (dB) (dBuVv/m) (dBuVv/m) (dB)
4804.00 26.57 31.78 8.60 32.09 34.86 54.00 -19.14 Vertical
7206.00 28.37 36.15 11.65 32.00 44,17 54.00 -9.83 Vertical
9608.00 26.39 37.95 14.14 31.62 46.86 54.00 -7.14 Vertical
12010.00 * 54.00 Vertical
14412.00 * 54.00 Vertical
4804.00 26.70 31.78 8.60 32.09 34.99 54.00 -19.01 Horizontal
7206.00 32.46 36.15 11.65 32.00 48.26 54.00 -5.74 Horizontal
9608.00 21.51 37.95 14.14 31.62 41.98 54.00 -12.02 Horizontal
12010.00 * 54.00 Horizontal
14412.00 * 54.00 Horizontal
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. " means this data is the too weak instrument of signal is unable to test.
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. " means this data is the too weak instrument of signal is unable to test.
3. The emission levels of other frequencies are very lower than the limit and not show in test report.

‘ Test channel: Middle
Peak value:
Frequency E:\?edl A:;i?:ra Cable P;Z(E:ltrgrp Level Limit Line Sl\r/nel; Polarization
MH L B BuV BuV
(MHz) (dBuV) (dB/m) 0ss (dB) (dB) (dBuVv/m) (dBuVv/m) (dB)
4884.00 38.16 31.85 8.66 32.12 46.55 74.00 -27.45 Vertical
7326.00 36.78 36.37 11.72 31.89 52.98 74.00 -21.02 Vertical
9768.00 31.65 38.35 14.25 31.59 52.66 74.00 -21.34 Vertical
12210.00 * 74.00 Vertical
14652.00 * 74.00 Vertical
4884.00 36.55 31.85 8.66 32.12 44,94 74.00 -29.06 Horizontal
7326.00 41.16 36.37 11.72 31.89 57.36 74.00 -16.64 Horizontal
9768.00 30.49 38.35 14.25 31.59 51.50 74.00 -22.50 Horizontal
12210.00 * 74.00 Horizontal
14652.00 * 74.00 Horizontal
Average value:
Frequency Es\?; AIS;?:tn:ra Cable F:Z;’:rp Level Limit Line (I_)l\rﬁ; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)
4884.00 27.85 31.85 8.66 32.12 36.24 54.00 -17.76 Vertical
7326.00 31.63 36.37 11.72 31.89 47.83 54.00 -6.17 Vertical
9768.00 20.73 38.35 14.25 31.59 41.74 54.00 -12.26 Vertical
12210.00 * 54.00 Vertical
14652.00 * 54.00 Vertical
4884.00 28.17 31.85 8.66 32.12 36.56 54.00 -17.44 Horizontal
7326.00 26.91 36.37 11.72 31.89 43.11 54.00 -10.89 Horizontal
9768.00 22.06 38.35 14.25 31.59 43.07 54.00 -10.93 Horizontal
12210.00 * 54.00 Horizontal
14652.00 * 54.00 Horizontal
Remark:
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1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. " means this data is the too weak instrument of signal is unable to test.
3. The emission levels of other frequencies are very lower than the limit and not show in test report.

‘ Test channel: Highest
Peak value:
Frequency Es\?:I Algéitn:ra Cable Pllz(e:ltr:rp Level Limit Line (l_)l\l’/l’i; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuVv/m) (dBuVv/m) (dB)
4960.00 34.91 31.93 8.73 32.16 43.41 74.00 -30.59 Vertical
7440.00 33.83 36.59 11.79 31.78 50.43 74.00 -23.57 Vertical
9920.00 33.03 38.81 14.38 31.88 54.34 74.00 -19.66 Vertical
12400.00 * 74.00 Vertical
14880.00 * 74.00 Vertical
4960.00 33.85 31.93 8.73 32.16 42.35 74.00 -31.65 Horizontal
7440.00 39.27 36.59 11.79 31.78 55.87 74.00 -18.13 Horizontal
9920.00 28.91 38.81 14.38 31.88 50.22 74.00 -23.78 Horizontal
12400.00 * 74.00 Horizontal
14880.00 * 74.00 Horizontal
Average value:
Frequency E:\?edl A:;i?:ra Cable Pl:r:(e:ltrcr:rp Level Limit Line E\r/neli Polarization
MH L B BuV BuV
(MHz) (dBuV) (dB/m) 0ss (dB) (dB) (dBuVv/m) (dBuVv/m) (dB)
4960.00 24.98 31.93 8.73 32.16 33.48 54.00 -20.52 Vertical
7440.00 24.51 36.59 11.79 31.78 41.11 54.00 -12.89 Vertical
9920.00 23.66 38.81 14.38 31.88 44.97 54.00 -9.03 Vertical
12400.00 * 54.00 Vertical
14880.00 * 54.00 Vertical
4960.00 23.70 31.93 8.73 32.16 32.20 54.00 -21.80 Horizontal
7440.00 29.34 36.59 11.79 31.78 45,94 54.00 -8.06 Horizontal
9920.00 19.50 38.81 14.38 31.88 40.81 54.00 -13.19 Horizontal
12400.00 * 54.00 Horizontal
14880.00 * 54.00 Horizontal
Remark:
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8 Test Setup Photo

Conducted emissions:

Radiated emissions:

Page: 28 of 29



“IMTMC
Inspection & Certification Services

Report No.: TMC141202902

9 EUT Constructional Details
Reference to the test report No.: TMC141202901
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