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Applicant: Amwood (Hong Kong) Ltd.
6/F, Kundamal House, 4 PRAT AVE., Kowloon, Hong Kong.
Manufacturer: Amwood (Hong Kong) Ltd.

6/F, Kundamal House, 4 PRAT AVE., Kowloon, Hong Kong.
Product Description: [STEREO RADIO WITH CD/MP3/USB PLAYER

Trade Mark: N/A
CD-93, CD-56, SC-807, SC-739BT
Model Number: (note: The models are the same except appearance and model

number, so we prepare CD-93 for the EMC test.)

We hereby certify that:

The above equipment was tested by EMTEK(SHENZHEN) 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 C63.10-2013 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(2017).
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GENERAL INFORMATION

1.1Product Description

Characteristics

Description

Product Name

STEREO RADIO WITH CD/MP3/USB PLAYER

Model number

CD-93

Power Supply

DC 8*1.5V Battery, AC 120V/60Hz

Kind of Device

Bluetooth Ver.2.1+EDR

Modulation

GFSK, 1/4-DQPSK, 8DPSK

Operating Frequency
Range

2402-2480MHz

Number of Channels

79

Transmit Power Max(PK)

1.67dBm(0.001469W)

Antenna Type

Internal PCB antenna

Antenna Gain

2.01dBi

1.2Test Methodology

Both conducted and radiated testing was performed according to the procedures in
ANSI C63.10-2013. Radiated testing was performed at an antenna to EUT distance 3

meters.

TRF No. FCC Part 15.247/A
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1.3Test Facility

Site Description

EMC Lab. :  Accredited by CNAS, 2016.10.24
The certificate is valid until 2022.10.28
The Laboratory has been assessed and proved to be in
compliance with CNAS-CL01:2006 (identical to ISO/IEC
17025:2005)
The Certificate Registration Number is L2291.

Accredited by TUV Rheinland Shenzhen 2016.5.19
The Laboratory has been assessed according to the
requirements ISO/IEC 17025.

Accredited by FCC, August 03, 2017
Designation Number: CN1204
Test Firm Registration Number: 882943

Accredited by Industry Canada, November 24, 2015
The Certificate Registration Number is 4480A.

Accredited by A2LA, July 31, 2017
The Certificate Number is 4321.01.

Name of Firm . EMTEK(SHENZHEN) CO., LTD.

Site Location :  Bldg 69, Majialong Industry Zone, Nanshan District,
Shenzhen, Guangdong, China.

TRF No. FCC Part 15.247/A Page 7 of 80 Report No. ES171218944E Ver.1.0



EMITEK

Access to the World

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 normal application.

2.2 EUT Exercise
The Transmitter was operated in the normal 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 C63.10-2013.
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

Below 1000MHz, The EUT was placed on a turn table which is 0.8m above
ground plane. And above 1000MHz, The EUT was placed on a styrofoam table
which is 1.5m 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, the relative positions of EUT was fixed in a particular
direction according to the requirements in Section 13.1.4.1 of ANSI
C63.10-2013.
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2.4 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

EUT |, ACMains

Table 2-1 Equipment Used in Tested System

EMITEK
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ltem Equipment Trademark Model No. FCC ID Note
STEREO RADIO
1. | WITH CD/MP3/USB N/A CD-93 XHN-CD93 EUT
PLAYER
2 N/A N/A N/A N/A N/A
Note:

(1)  Unless otherwise denoted as EUT in [Remark] column , device(s) used in tested

system is a support equipment.
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3. Summary of Test Results
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FCC Rules Description Of Test Result
§15.207 AC Power Sonducted Compliant
mission

§15.247(d),§15.209 Radiated Emission Compliant

§15.247(a)(1) Channel Separation test Compliant

§15.247(a)(1) 20dB Bandwidth Compliant

§15.247(a)(1)(iii) Quantity of Hopping Channel Compliant
Time of Occupancy(Dwell Compliant

§15.247(a)(1)(iii) Time)

§15.247(b) Max Peak output Power test Compliant

§15.247(d) Band edge test Compliant

§15.203 Antenna Requirement Compliant

TRF No. FCC Part 15.247/A
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4. Description of test modes

The EUT has been tested under its typical operating condition. Pre-defined engineering
program for regulatory testing used to control the EUT for staying in continuous transmitting.
Only the worst case data were reported.

The EUT has been associated with peripherals pursuant to ANSI C63.10-2013 and
configuration operated in a manner tended to maximize its emission characteristics in a
typical application. Frequency range investigated: radiation (9 KHz to the 10th harmonics of
the highest fundamental frequency or to 40 GHz, whichever is lower).

The EUT has been tested under TX operating condition.

This EUT is a FHSS system, were conducted to determine the final configuration from all
possible combinations. We use software control the EUT, Let EUT hopping on and transmit
with highest power, all the modes GFSK, 1/4-DQPSK, 8DPSK have been tested. 79
Channels are provided by EUT. The 3 channels of lower, medium and higher were chosen for
test.

Channel Frequency(MHz)
1 2402
40 2441
79 2480

TRF No. FCC Part 15.247/A Page 11 of 80 Report No. ES171218944E Ver.1.0
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5. TEST SYSTEM UNCERTAINTY

The following measurement uncertainty levels have been estimated for tests performed on the

apparatus:
Parameter Uncertainty

Radio Frequency +1x107-5
Maximum Peak Output Power Test +1.0dB
Conducted Emissions Test +2.0dB
Radiated Emission Test +2.0dB
Power Density +2.0dB
Occupied Bandwidth Test +1.0dB
Band Edge Test +3dB
All emission, radiated +3dB
Antenna Port Emission +3dB
Temperature +0.5C
Humidity +3%

Remark: The coverage Factor (k=2), and measurement Uncertainty for a level of Confidence of 95%
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6. Conducted Emissions Test

6.1 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.

EMITEK

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

6.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

b

L.I.S.N

6.3 Measurement Equipment Used:

EUT

Access to the World

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL Characteristics Last Cal. Due date
TYPE NUMBER NUMBER
Test Receiver ggmzr‘i Escs3o | 100018 | 9KHz=3GHZ 145/16/9017] 05/15/2018
LISN Rohde & ENV216 | 100017 | FKHZ-300MHz | r/i615017 05/15/2018
Schwarz
RF SL‘j"r']ti?h'“g CDS RSU-M2 | 38401 | 9KHZ-300MHzZ |40 100017] 05/15/2018
Coaxial Cable CDS 79254 146107086 | 9KHz<3GHZ |05/16/2017 | 05/15/2018

6.4 Measurement Result:

Pass.

All the modulation modes were tested the data of the worst mode (GFSK TX 2441MHz)
are recorded in the following pages and the others modulation methods do not exceed

the limits.

Please refer to the following data.

TRF No. FCC Part 15.247/A
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\

Limit1: —
Limit2:

40

MMWWMWMWWM WMM AVG

peak

0.0
0.150 0.5 (MHz) 5 30.000
Site site #1 Phase: L1 Temperature: 25
Limit: (CE)FCC PART 15 C_QP Power: AC 120¥/60Hz Humidity: 55 %
Mode: DSS(TX2441)
Note:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuVv dB Detector  Comment
1" 0.1540 27 67 978 3745 6578 -2833 QP
2 0.1540 3.90 078 13.68 5578 4210  AVG
3 0.2620 1743 9.80 27.23 61.37 -34.14 QP
4 0.2620 -0.21 9.80 959 5137 -41.78 AVG
5 0.3660 783 982 1765 5859 -4094 QP
6 0.3660 -3.18 982 664 4859 -4105 AVG
7 0.5580 929 984 1913 56.00 -36.87 QP
8 0.5580 -3.35 984 6549 46.00 -39.51 AVG
9 1.3500 6.43 9.84 16.27  56.00 -39.73 QP
10 1.3500 -3.27 984 657  46.00 -3943 AVG
11 2.0820 596 9.84 1580 56.00 -4020 QP
12 2.0820 =275 9.84 709 4600 -3891 AVG
"Maximum data  x:Over limit  lover margin Comment: Factor build in receiver. Operator: huang

TRF No. FCC Part 15.247/A

Page 14 of 80

Report No. ES171218944E Ver.1.0



80.0 dBu¥Y

EMITEK

Access to the World

40

\

Limit1: —
Limit2:

MMWMWMW AVG

peak

0.0
0.150 05 [MHz) 5 30.000
Site site #1 Phase: N Temperature: 25
Limit: (CE)FCC PART 15 C_QP Power: AC 120Y//60Hz Humidity: 55 %
Mode: DSS(TX2441)
Note:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  QOwver
MHz dBuv dB dBuv dBuV dB Detector Comment

1 0.1580 2775 978 3753 6557 -2804 QP

2 0.1580 3.56 978 13.34 5557 -4223  AVG

3 0.2540 17.98 9.80 2778 6163 -33.85 QP

4 0.2540 1.66 9.80 11.46 5163 4017  AVG

5 0.5620 17 .44 9.84 2728 56.00 -2872 QP

6 0.5620 -0.13 9.84 971 46.00 -36.29 AVG

7 06140 12.52 9.84 22 36 56.00 -3364 QP

8 0.6140 -2.20 9.84 764 4600 -38.36 AVG

9 14020 19.08 984 2892 56.00 -2708 QP

10 1.4020 331 9.84 1315 4600 -3285 AVG

11 20820 286 9.84 1270 56.00 -4330 QP

12 * 20820 16.86 9.84 2670 4600 -19.30 AVG

*Maximumdata  x:Over limit l:over margin Comment: Factor build in receiver. Operator: huang

TRF No. FCC Part 15.247/A
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6.5 Conducted Measurement Photos:
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Radiated Emission Test

7.1 Measurement Procedure

1.

2.

The testing follows the guidelines in Spurious Radiated Emissions of ANSI
C63.10-2013.

Below 1000MHz, The EUT was placed on a turn table which is 0.8m above ground
plane. And above 1000MHz, The EUT was placed on a styrofoam table which is 1.5m
above ground plane.

. The EUT was set 3 meters from the interference receiving antenna, which was

mounted on the top of a variable height antenna tower.

. For each suspected emission, the EUT was arranged to its worst case and then tune

the Antenna tower (From 1m to 4m) and turntable (from O degree to 360 degree) to
find the maximum reading. A pre-amp and a high pass filter are used for the test in
order to get better signal level to comply with the guidelines.

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

Final measurement (Above 1GHz): The frequency range will be divided into different
sub ranges depending of the frequency range of the used horn antenna. The EMI
Receiver set to peak and average mode and a resolution bandwidth of 1MHz. The
measurement will be performed in horizontal and vertical polarization of the
measuring antenna and while rotating the EUT in its vertical axis in the range of 0
degree to 360 degree in order to have the antenna inside the cone of radiation.

. Test Procedure of measurement (For Above 1GHz):

1) Monitor the frequency range at horizontal polarization and move the antenna over
all sides of the EUT (if necessary move the EUT to another orthogonal axis).

2) Change the antenna polarization and repeat 1) with vertical polarization.

3) Make a hardcopy of the spectrum.

4) Measure the frequency of the detected emissions with a lower span and resolution
bandwidth to increase the accuracy and note the frequency value.

5) Change the analyser mode to Clear/ Write and found the cone of emission.

6) Rotate and move the EUT, so that the measuring distance can be enlarged to 3m
and the antenna will be still inside the cone of emission.

7) Measure the level of the detected frequency with the correct resolution bandwidth,
with the antenna polarization and azimuth and the peak and average detector,
which causes the maximum emission.

8) Repeat steps 1) to 7) for the next antenna spot if the EUT is larger than the
antenna beamwidth.

TRF No. FCC Part 15.247/A Page 17 of 80 Report No. ES171218944E Ver.1.0



Use the following spectrum analyzer settings:
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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 1TMHz, video

bandwidth 10Hz:

EMI Test Receiver Setting
Attenuation Auto

RB 1MHZz
VB 10HZz
Detector Peak
Trace Max hold

TRF No. FCC Part 15.247/A
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7.2 Test SET-UP (Block Diagram of Configuration)
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(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

\

EUT

0.8m

T

1mto4m

|

Spectrum /
Analyzer | |
|

Ground Plane

Coaxial Cable :

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

3m

Turntable

\ EUT

]

TRF No. FCC Part 15.247/A
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7.3 Measurement Equipment Used:
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ltem Equipment Manufacturer Model No. Serial No. Characteristics Last Cal. In?e?':}al
1 Test Receiver Rohde & ESCI 1166.5950.0 | 9KHz-3GHz | 45/16/2017 | 1 Year
Schwarz 3
2. Loop Antenna Schwarzbeck FMZB 1519 012 9 KHz -30MHz | 05/16/2017 1 Year
3. Bilog Antenna Schwarzbeck VULB9163 000141 25MHz-2GHz | 05/16/2017 1 Year
4. Power Amplifier CDS RSU-M352 818 1MHz-1GHz 05/16/2017 1 Year
5. Power Amplifier HP 844TF OPT H64 1GHz-26.5GHz | 05/16/2017 1 Year
6. Color Monitor SUNSPO SP-140A N/A - 05/16/2017 1 Year
7. Single Line Filter JIANLI XL-3 N/A - 05/16/2017 1 Year
8. Single Phase JIANLI DL-2X100B N/A - 05/16/2017 | 1 Year
Power Line Filter
9. 3 Phase Power JIANLI DL-4X100B N/A - 05/16/2017 | 1 Year
Line Filter
10. DC Power Filter JIANLI DL-2X50B N/A - 05/16/2017 1 Year
11. Cable Schwarzbeck PLF-100 549489 9KHz-3GHz 05/16/2017 1 Year
12. Cable Rosenberger CIL02 A0783566 9KHz-3GHz 05/16/2017 1 Year
13. Cable Rosenberger RG 233/U 525178 9KHz-3GHz 05/16/2017 | 1 Year
14. | signal Analyzer monde & FSV30 103040 IKHz-40GHz | 5/16/2017 | 1 Year
chwarz
15. Horn Antenna Schwarzbeck BBHA9120D | 9120D-1272 1GHz-18GHz 05/16/2017 1 Year
16. Horn Antenna Schwarzbeck BBHA 9170 BBHgg1703 14GHz -26.5GHz 05/16/2017 1 Year
17. | Power Amplifier LUNAR EM LNA1(§518'4 J101 3(1)0000 16Hz-26.5GHz | 5/16/2017 | 1 Year
18. Cable H+S CBL-26 N/A 1GHz-26.5GHz 05/16/2017 1 Year
19. Cable H+S CBL-26 N/A 1GHz-26.5GHz 05/16/2017 1 Year
20. Cable H+S CBL-26 N/A 1GHz-26.5GHz 05/16/2017 1 Year
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7.4 Radiated Emission Limit

The emissions from an intentional radiator shall not exceed the field strength levels
specified in the following table 15.209(a):

Frequencies Field Strength Measurement Distance
(MHz) {micorvolts/meter) (meters)
0.009~-0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705-30.0 30 30
30~-88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
15.205 Restricted bands of operation
MHz MHz MHz GHz
0.090-0.110 1642 - 16.423 3999 -410 45-515
'0.495 - 0.505 16 69475 - 16 69525 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-7.75
4125-4128 25.5-2567 1300 - 1427 8.025-85
4.17725-4.17775 37.5-38.25 1435-1626.5 90-92
420725 -4.20775 73-74.6 16455 - 1646.5 93-95
6.215-6218 T48-752 1660 - 1710 106-127
6.26775 - 6.26825 108-12194 17188-172272 1325-134
6.31175-631225 123 -138 2200 - 2300 1447 - 145
8291 -8294 1499 - 150.05 2310 - 2390 1535-16.2
8.362 - 8.366 156.52475 - 156.52525 24835 - 2500 17.7-214
8.37625-8.38675 156.7- 1569 2690 - 2900 2201-2312
841425 - 841475 162.0125 - 167.17 3260 - 3267 236-240
12.29-12.293 16772-1732 3332 - 3339 312-318
12 51975 - 12.52025 240 - 285 33458 - 3358 3643 -365
12 57675 - 1257725 322 -3354 3600 - 4400 )

Remark 1. Emission level in dBuV/m=20 log (uV/m)

2. Measurement was performed at an antenna to the closed point of EUT
distance of meters.

3. Only spurious frequency is permitted to locate within the Restricted Bands
specified in provision of £ 15.205, and the emissions located in restricted
bands also comply with 15.209 limit.
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7.5 Measurement Result
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Below 30MHz:
Operation Mode: TX Test Date : December 19, 2017
Frequency Range: 9KHz~30MHz Temperature : 28T
Test Result: PASS Humidity : 65 %
Measured Distance:  3m Test By: w
Freq. Ant.Pol. Emission Limit 3m Over
Level
(MHz) H/V (dBuV/m) (dBuV/m) (dB)

Note: The low frequency, which started from 9KHz-30MHz, was pre-scanned and the
result which was 20dB lower than the limit line per 15.31(0) was not reported.

Below 1000MHz:

Pass.

All the modulation modes were tested the data of the worst mode (GFSK TX2402) are
recorded in the following pages and the others modulation methods do not exceed the

limits.

Please refer to the following data.
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80.0 dBu¥/m
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40

Limit1: —

M argin:

ol

l1300.1100 10 50 &) 70 80 (MHz) 300 400 500 600 700  1000.000
Site site #1 Polarization: Horizontal Temperature: 25
Limit: (RE)FCC PART 15 C 3m Power: Battery 8*1.5V Humidity: 55 %
Mode:DSS (TX2402)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuVim dBuV/im dB Detector cm degree  Comment
1 84 3200 5415 -21.29 3286 4000 -714 QP 0
2 168.7100 5498 -2022 3476 4350 -874 QP 0
3 232 7300 5502 -16.18 38.84 4600 -716 QP 0
4 * 2754100 5396 -1468 3928 4600 -672 QP 0
5 359 8000 5047 -12.16 38.31 4600 -769 QP 0
6 402 4800 5016 -11.03 3913 4600 -687 QP 0
*Maximum data  x:Owver limit  l:over margin Operator:  washington
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80.0 dBuV/m
Limit1: —
Margin:
I
a0 2 '
0.0
30,000 40 5 60 70 80 (MHz) 300 400 500 600 700  1000.000
Site site #1 Polarization:  Vertical Temperature: 25
Limit: (RE)FCC PART 15 C 3m Power: Battery 8*1.5V Humidity: 55 %
Mode:DSS (TX2402)
Note:
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
1 105.6600 5515 -19.38 3877 4350 -773 QP 0
2 148.3400 5714 -2160 35.54 4350 -796 QP 0
3 % 168.7100 5836 -2022 38.14 4350 -536 QP 0
4 317.1200 5336 -1382 39.54 4600 -646 QP 0
5 359.8000 5269 -1296 3973 4600 -627 QP 0
5] 486.8700 48.14 -9.91 38.23 4600 -7.77 QP 0
“Maximum data  x:Over limit  l:over margin Operator:  washington
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Above 1000MHz~10" Harmonics:
Please refer to the following data.

EMITEK

Access to the World

Operation Mode: GFSK (CH1: 2402MHz) Test Date : December 19, 2017
Freq. |Ant. Pol. | Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4804 V 63.47 43.12 74 54 -10.53 | -10.88
7206 V 62.14 42.65 74 54 -11.86 | -11.35
9608 V 61.29 41.29 74 54 -12.71 | -12.71
12010 V 60.58 40.39 74 54 -13.42 | -13.61
14412 V 59.52 39.42 74 54 -14.48 | -14.58
16814 V 58.64 38.54 74 54 -15.36 | -15.46
4804 H 64.28 44.62 74 54 -9.72 -9.38
7206 H 63.28 43.52 74 54 -10.72 | -10.48
9608 H 62.65 42.65 74 54 -11.35 | -11.35
12010 H 61.27 41.28 74 54 -12.73 | -12.72
14412 H 60.95 40.29 74 54 -13.05 | -13.71
16814 H 59.58 39.57 74 54 -14.42 | -14.43

Operation Mode: GFSK (CH40: 2441MHz) Test Date: December 19, 2017
Freq. |Ant. Pol. [ Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4882 Vv 64.92 44 .49 74 54 -9.08 -9.51
7323 V 62.22 42.69 74 54 -11.78 | -11.31
9764 V 61.28 41.28 74 54 -12.72 | -12.72
12205 V 60.47 40.39 74 54 -13.53 | -13.61
14646 V 59.58 39.34 74 54 -14.42 | -14.66
17087 Vv 58.63 38.65 74 54 -15.37 | -15.35
4882 H 63.47 43.29 74 54 -10.53 | -10.71
7323 H 62.64 42.12 74 54 -11.36 | -11.88
9764 H 61.29 41.19 74 54 -12.71 | -12.81
12205 H 60.28 40.39 74 54 -13.72 | -13.61
14646 H 59.54 39.24 74 54 -14.46 | -14.76
17087 H 58.63 38.65 74 54 -15.37 | -15.35
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Operation Mode: GFSK (CH79: 2480MHz) Test Date: December 19, 2017
Freq. |Ant. Pol. [ Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4960 V 66.25 46.18 74 54 -7.75 -7.82
7440 V 64.25 44.29 74 54 -9.75 -9.71
9920 Vv 63.59 43.28 74 54 -10.41 | -10.72
12400 V 62.47 42.95 74 54 -11.53 | -11.05
14880 Vv 61.28 41.28 74 54 -12.72 | -12.72
17360 V 59.58 39.65 74 54 -14.42 | -14.35
4960 H 63.48 43.28 74 54 -10.52 | -10.72
7440 H 62.69 42.17 74 54 -11.31 | -11.83
9920 H 61.25 41.29 74 54 -12.75 | -12.71
12400 H 60.28 40.39 74 54 -13.72 | -13.61
14880 H 59.58 39.54 74 54 -14.42 | -14.46
17360 H 58.64 38.64 74 54 -15.36 | -15.36

Operation Mode: Pi/4-DQPSK (CH1: 2402MHz)  Test Date : December 19, 2017

Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHZz) H/V PK AV PK AV PK AV
4804 V 64.09 44.42 74 54 -9.91 -9.58
7206 \ 63.25 43.95 74 54 -10.75 | -10.05
9608 V 62.41 42 17 74 54 -11.59 | -11.83
12010 \% 61.25 41.29 74 54 -12.75 | -12.71
14412 V 60.28 40.32 74 54 -13.72 | -13.68
16814 \ 59.52 39.52 74 54 -14.48 | -14.48
4804 H 63.42 43.28 74 54 -10.58 | -10.72
7206 H 62.95 42 .84 74 54 -11.05 | -11.16
9608 H 61.25 41.24 74 54 -12.75 | -12.76
12010 H 60.25 40.18 74 54 -13.75 | -13.82
14412 H 59.25 39.28 74 54 -14.75 | -14.72
16814 H 58.63 38.67 74 54 -15.37 | -15.33
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Operation Mode: Pi/4-DQPSK (CH40: 2441MHz) Test Date: December 19, 2017

Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4882 V 64.06 44.18 74 54 -9.94 -9.82
7323 V 63.52 43.29 74 54 -10.48 | -10.71
9764 \ 62.41 42 57 74 54 -11.59 | -11.43
12205 \ 61.85 41.95 74 54 -12.15 | -12.05
14646 \% 60.42 40.28 74 54 -13.58 | -13.72
17087 V 59.65 39.57 74 54 -14.35 | -14.43
4882 H 63.29 43.52 74 54 -10.71 -10.48
7323 H 62.47 4218 74 54 -11.53 | -11.82
9764 H 61.28 41.29 74 54 -12.72 | -12.71
12205 H 60.29 40.24 74 54 -13.71 -13.76
14646 H 59.54 39.54 74 54 -14.46 | -14.46
17087 H 58.67 38.64 74 54 -15.33 | -15.36

Operation Mode: Pi/4-DQPSK (CH79: 2480MHz) Test Date : December 19, 2017

Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHZz) H/V PK AV PK AV PK AV
4960 V 63.58 43.28 74 54 -10.42 | -10.72
7440 \ 62.69 42 .95 74 54 -11.31 -11.05
9920 \ 61.27 40.29 74 54 -12.73 | -13.71
12400 V 60.43 40.42 74 54 -13.57 | -13.58
14880 \ 59.62 39.65 74 54 -14.38 | -14.35
17360 V 58.36 38.64 74 54 -15.64 | -15.36
4960 H 64.12 44 14 74 54 -9.88 -9.86
7440 H 63.75 43.28 74 54 -10.25 | -10.72
9920 H 62.95 42 17 74 54 -11.05 | -11.83
12400 H 61.24 41.29 74 54 -12.76 | -12.71
14880 H 60.29 40.39 74 54 -13.71 -13.61
17360 H 59.52 39.27 74 54 -14.48 | -14.73
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Operation Mode: 8DPSK (CH1: 2402MHz) Test Date : December 19, 2017
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4804 V 65.29 45.27 74 54 -8.71 -8.73
7206 V 64.74 44.63 74 54 -9.26 -9.37
9608 V 63.29 43.52 74 54 -10.71 | -10.48
12010 V 62.54 42.95 74 54 -11.46 | -11.05
14412 V 61.52 41.24 74 54 -12.48 | -12.76
16814 V 60.59 40.18 74 54 -13.41 | -13.82
4804 H 64.28 44.39 74 54 -9.72 -9.61
7206 H 63.95 43.29 74 54 -10.05 | -10.71
9608 H 62.54 42.54 74 54 -11.46 | -11.46
12010 H 61.94 41.28 74 54 -12.06 | -12.72
14412 H 60.28 40.17 74 54 -13.72 | -13.83
16814 H 59.63 39.54 74 54 -14.37 | -14.46

Operation Mode: 8DPSK (CH40: 2441MHz)  Test Date : December 19, 2017
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4882 V 63.42 43.12 74 54 -10.58 | -10.88
7323 V 62.51 42.65 74 54 -11.49 | -11.35
9764 V 61.44 41.28 74 54 -12.56 | -12.72
12205 V 60.29 40.95 74 54 -13.71 | -13.05
14646 V 59.35 39.54 74 54 -14.65 | -14.46
17087 V 58.63 38.62 74 54 -15.37 | -15.38
4882 H 64.25 44.18 74 54 -9.75 -9.82
7323 H 63.41 43.62 74 54 -10.59 | -10.38
9764 H 62.95 42.95 74 54 -11.05 | -11.05
12205 H 61.29 41.24 74 54 -12.71 | -12.76
14646 H 60.55 40.15 74 54 -13.45 | -13.85
17087 H 59.57 39.54 74 54 -14.43 | -14.46
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Operation Mode: 8DPSK (CH79: 2480MHz) Test Date : December 19, 2017
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4960 V 62.25 42.61 74 54 -11.75 | -11.39
7440 V 62.07 4217 74 54 -11.93 | -11.83
9920 V 61.52 41.66 74 54 -12.48 | -12.34
12400 V 60.93 40.29 74 54 -13.07 | -13.71
14880 V 59.52 39.54 74 54 -14.48 | -14.46
17360 V 58.63 38.62 74 54 -15.37 | -15.38
4960 H 63.54 43.52 74 54 -10.46 | -10.48
7440 H 62.41 42.54 74 54 -11.59 | -11.46
9920 H 61.28 41.28 74 54 -12.72 | -12.72
12400 H 60.59 40.42 74 54 -13.41 | -13.58
14880 H 59.5 39.54 74 54 -14.5 -14.46
17360 H 58.36 38.62 74 54 -15.64 | -15.38

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.
(4) Measuring frequencies from 1GHz to 25GHz.
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7.5 Radiated Measurement Photos:
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8. Channel Separation test

8.1 Measurement Procedure
The EUT was operating in hopping 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 Analyzer

8.3 Measurement Equipment Used:

EMITEK

Access to the World

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 05/16/2017 |05/15/2018
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 05/16/2017 [05/15/2018
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 05/16/2017 | 05/15/2018

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

8.4 Measurement Results:

Refer to attached data chart.
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Spectrum Detector: PK Test Date : December 19, 2017
Test By: W Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: GFSK
Channel number Channel Separation Read Separation Limit
frequency (MHz) Value (kHz) 2/3 20dB Down BW(kHz)
1 2402 999 >716
40 2441 999 >708
79 2480 999 >722
[ Spectrum [:EJ]
Raf Lavel 10.00 dim & RBW 100 kHz
AlL 30 4R SWT 19 ps & VBW 300 kH: Mode Auto FFT
@ 1Pk Max
D2[1] -1.48 dB
) -=|'|H.r..11 kHz|
0 dem /i—\. — Mif1] f}f,“\iﬂ;aqi::;;i.l.::l::-r:
10 dBim £ 5 L \
) E R 7 N
-20 dim - < ! x“‘ / -\HH‘
_.Fr"'_'l_'__'“-\-\_—-' T v ey i
30 dam
-4 diam
50 dim
50 dim
=70 didm
50 dim
'CF 2.402 GHz 691 pts Span 3.0 MHz
i Measuring...  QUNNARLED 6 P
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=)

Raf Lavel 10.00 dim

& RBW 100 kHz

Al DA SWT 19 ps & VBW 200 kH: Mode Auto FFT
1Pk Max
D[] -0.05 dB|
1 B2 998,60 kHz
0 dam X mM1[1] c 0.39 dBm
/ % __,-\ / \\,_m__/_\ M;su GHZ,
-10 dim
\\_‘ K / \
-2d di: o / \-\1\.
m N —
=30 dfm
40 dBim
50 digm
-60 diim
<70 dém
20 dfm
CF 2.441 GHz 691 pits Span 3.0 MHz
L I Measuring... - u _ﬁ

Spectrum

(=]

Raf Lavel 10.00 dim

& RBW 100 kHz

Al I0 AR SWT 19 ps & VBW 200 kHz Mode Auto FFT
1Pk Max
D#[1] -0.14 dB
. M1 -998 60 kHz|
0 dém — ] M1[1] 0.01 dB
/‘\\__, / \_ﬂ__,_\ 2.47990010 GHZ
- w\\\ ~ \
_-an(/ = / e
20 dam ”\\f
-0 dam e S E—
50 dém
=50 diin
<70 dim
20 dibm
CF 2.48 GHz 691 pits Span 3.0 MHz
L I Measuring... - = _ﬁ
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Spectrum Detector: PK Test Date : December 19, 2017
Test By: W Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: M/4-DQPSK
Channel number Channel Separation Read Separation Limit
frequency (MHz) Value (kHz) 2/3 20dB Down BW(kHz)
1 2402 999 >907
40 2441 999 >901
79 2480 1003 >871
Spectrum [EE]
Raf Level 10.00 dém & RBW 100 kHz
AlL 30 4R SWT 19 ps & VBW 300 kH: Mode Auto FFT
B 1Pk Max
D2[1] -1.67 dB
J M1[1] oz :IlrluHr.r-Tu‘lL::-‘:
peas ¥ e s f-'\bp'f_._-hywialllu GHE
.10 dBin — L \1“——%—_, _____ L ’ —
ra
-20 dim — L
.:30 dam: - =]
=40 dim
50 dém
50 dim
=70 didm
50 dim
CF 2.402 GHz 691 pits Span 3.0 MHz
r " Measuring...
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Spectrum ué.
Raf Lavel 10.00 dim & RBW 100 kHz
Al DA SWT 19 ps & VBW 200 kH: Mode Auto FFT
1Pk Mas
D[] -0.50 o
M1 - 998,60 kHz
0 dam /I\_, ['.‘\\‘ mM1[1] 0.47 dBm
243990590 GHZ
— s \/-\\ / "_“’\/-\Il /\/‘v‘\/ﬂ\
-y e T ==
=20 didm
=30 dim
=40 dim
50 digm
-60 diim
=70 dim
80 dim
CF 2.441 GHz 691 pts Span 3.0 MHz
L I Measuring... - u _ﬁ

Spectrum [@
Raf Lavel 10.00 dim & RBW 100 kHz
Al I0 AR SWT 19 ps & VBW 200 kHz Mode Auto FFT
1Pk Mas
p2[1] 0.36 db
1.00290 MHz
0 diim /\_,_,- L mM1[1] 1.16 dBm|
247088420 GHZ
- I | -.‘/'H\ _\J//‘\\/r-\-\_,\/—\.
™™ ] “'\'\
20 dam ‘\
=30 dim \
=40 dim
50 dim
-60 diam
=70 digm
80 dim
CF 2.48 GHz 691 pits Span 3.0 MHz
L | Measuring... - = _ﬁ
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Spectrum Detector: PK Test Date : December 19, 2017
Test By: W Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: 8DPSK
Channel number Channel Separation Read Separation Limit
frequency (MHz) Value (kHz) 2/3 20dB Down BW(kHz)
1 2402 999 >864
40 2441 999 >888
79 2480 999 >899
Spectrum [EE']
Raf Lavel 10.00 dim & RBW 100 kHz
AlL 30 4R SWT 19 ps & VBW 300 kH: Mode Auto FFT
@ 1Pk Max
D2[1] -0,09 di
M1 998,60 kHz
g P /M zagpoio o
10 dBim TN Fa i\
d rm,ﬂ-— n_d—..-ﬂ—x o | ———
%
-20 dim ——
-;T:I:ﬂ-rr
=40 dim
50 dém
50 dim
=70 didm
50 dim
'CF 2.402 GHz 691 pits Span 3.0 MHz
" Measuring...  QUERRERNR pa P
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Spectrum ué.

Raf Lavel 10.00 dim & RBW 100 kHz
Al DA SWT 19 ps & VBW 200 kH: Mode Auto FFT
1Pk Mas

Dz(1] -0.41 dB|
M1 998,60 kHz

0 dBm /!\\ﬁ :i;“\ Mi[1] 0.43 dBm
243991030 GHZ
u_ﬁ-" \_.—..pw-"" \-....—..a-'“-"‘-\-\n,ﬂ-\_,a-'""’ | ———

-20 digm

=30 didm

=40 diBam

50 dibm

501 diBr

=70 didm

S0 dbm

CF 2.441 GHz 691 pits Span 3.0 MHz
L I Measuring... - u _ﬁ
Spectrum ué'

Raf Lavel 10.00 dim & RBW 100 kHz
Al I0 AR SWT 19 ps & VBW 200 kHz Mode Auto FFT
1Pk Mas

0z[1] -1.48 dB
-998 .60 kHz

M1
0 dém = '-.\ M1[1] 0.02 dBm
/‘r\_\ 2 4 T9I0B8B0 GHZ
-10 F, "I’n‘\ / I_\_v_\\

=20 dim \
=30 didm

=40 diBam — —

Lol

50 dom

60 dim

<70 dim

S0 dibfr

Flf‘.'F 248 lf:HzF 691 pits Span 3.0 MHz
L | Measuring... - = _ﬁ
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9. 20dB Bandwidth test

9.1 Measurement Procedure
The EUT was operating in hopping mode or could be controlled its channel. Printed out

the test result from the spectrum by hard copy function.

9.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

9.3 Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 05/16/2017 |05/15/2018
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 05/16/2017 [05/15/2018
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 05/16/2017 | 05/15/2018

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

9.4 Measurement Results:

Refer to attached data chart.

Spectrum Detector: PK Test Date : December 19, 2017
Test By: w Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: GFSK
Channel frequenc 20dB Down
Channel number (MHz()q y BW(kHz)

1 2402 1074

40 2441 1062

79 2480 1083
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=)

Raf Lavel 10.00 dim

& RBW 100 kHz

AL 25db  SWT 189 s & VBW 200 kM: Mode Auto FFT
1Pk View
Mi[1] 0.57 dBm
1 24020793100 GHZ
0 dBrm nd# 20.00 dB
W 1.074341000 MHZ
-10 dam /_/J o ) 2235.9
=20 didm __._/ ]
<30 dem /,"’H \\\\
-40 deam S = '\-‘H-—-v-.,\
e
&0 dim
=70 dBar
20 dfm
CF 2.402 GHz 22001 pts Span 3.0 MHz
Marker
Type | Bef | Tre | ®-walug | ¥-value |  Function | Function Result |
M1 1] 240207931 GHz -0.57 dém | ndg down 1.074341 MHz
T1| 1| 2.401484766 GHz -20.57 dem | ndb 20.00 d&
T2 1 2. 402559108 GHz -20.57 dém 0 facor 2235.9
m
L i Measuring... _,ﬁ

Spectrum

=)

Raf Lavel 10.00 dim

& RBW 100 kHz

ALL 2cdh  BWT 18.9 ps & VAW 200 kH: Mode Auto FFT
1Pk View
== M1[1] 0.19 dBm,
d "' 2. 4410404990 GHZ
0 e nds 20,00 dB)
//_ 1.062342000 MHz
-10 dBm /_._1 23970
=20 didm 5 ;
A AN
=30 dam
40 dBm—t—— .
,(/. T
S0 dim
&0 dim
=70 dBar
20 dfm
CF 2.441 GHz 22001 pts Span 3.0 MHz
Marker
Type | Bef | Tre | H-valug | ¥-value |  Function | Function Result |
M1 1 2.441040493 Grz ~0.19 dom | nde down 1.062392 MHz
T1| 1| 2.440492828 GHz -20.19 dem | ndb 20.00 d&
T2 1 244155517 GHE -20,19 dém 0 facor 2297.8
m
L i Measuring... _,ﬁ
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Spectrum
Raf Level 10.00 dim & RBW 100 kHz
AL 25db  SWT 18.9 ps & YBW 200 kMz Mode Auto FFT
@ 1Pk View
L ETEY 0.46 dBm|
'!' 24801837440 GHZ
0 dBm: == 20,00 dp
/_ 1083341000 MHE
=10 B v'-’_‘// = 2289 .4
-20 dim / ¢
-30 digm '{f
40 dEm Falin \'"// mm—
- ey
50 dgm
S0 dfm
=70 il
50 dim
CF 2.48B GHz 22001 pts Span 3.0 MHz
st .
| Type | Ref | Tre | -walug | ¥-valug |  Function | Function Result |
M1 1 2. 480183744 GHZ 0,48 dam nde down 1.083341 MHZ
Tl 1 2470478766 GHZ -19.54 dam ndB 20.00 dg
T2 1 2480562107 GHE -19.54 dam Q) factor 2269.4
| il | Measuring... _Iﬂ- X P
Spectrum Detector: PK Test Date : December 19, 2017
Test By: w Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: M/4-DQPSK
Channel frequency 20dB Down
Channel number (MHz) BW(kHz)
1 2402 1361
40 2441 1352
79 2480 1306
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Spectrum ué.
Raf Laval 10.00 dém & RBW 100 kHz
AL 25db  SWT 189 s & VBW 200 kM: Mode Auto FFT
1Pk View
Mi[1] =2.23 dBm
M1 24019099090 GHZ
0 dBm b"_/:L‘\- ndn 20,00 di
e 1.361301000 MHZ
-10 doew 7 % 1764.4
20 46m /;f‘ \\
=30 dam
]
= —
20 dim
&0 dim
=70 dBar
20 dfm
CF 2.402 GHz 22001 pts Span 3.0 MHz
Marker
Type | Bef | Tre | H-walug | ¥-value |  Function | Function Result |
M1 1] 2. 401909909 GHz -2.23 dém | ndg down 1.381301 MHZ
T1| 1| 2.401343958 GHz -22.23 dem | ndb 20.00 d&
T2 1 2. 402705259 GHz -22.23 dam Q) factor L7644
|
L I Measuring... _ﬁ

Spectrum ué'
Raf Lavel 10.00 dém & RBW 100 kHz
AlL 25 de  BWT 189 s & VBW 200 kM Mode Auto FFT
1Pk View
M1[1] =280 dBm
0 G a4 24409753450 GHz
H nd# 20.00 dB
- ____,,-'"/! 1. 352020000 MHz
-10 dém /’f Q factor 1805.4
20dom 1A PN
- J/ \\\
=40 digm
50 dim
-0 diim
-70 dibm
=80 didm
CF 2.441 GHz 22001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | ¥-value | ¥-valus | Function | Function Result |
M1 1] 2, 440975345 GHI -2.80 dém | ndé down 1.35202 MHZ
T 1 2, 44034452 GHI -22.80 dém | ndB 20.00 di
T2 1 2. 441696541 GHE -22.79 dém Q factor 1805.4
il
L | Measuring... _ﬁ
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Raf Lavel 10.00 dim

& RBW 100 kHz

AlL 25 de  BWT 18.9 ps & YBW 200 kMz Mode Auto FFT
B 1Pk View
vy MI[1] 0.40 dBm
0 b '!-' 24801822440 GHZ
e ndB 20.00 dB
H._.-"‘"\-J/_V \ﬁ‘r‘\'——\ 1306084000 MHEZ)
=10 dim -
- / O factor \ - 1898.9
=20 didm /.\,r’ \\
=30 dam
50 dibm
A0 dim
=70 dim
S0 dim
CF 2.48 GHz 22001 pts Span 3.0 MHz
st )
| Type | Ref | Trc | H-walug | ¥-value |  Function | Function Result |
M1 1 2480182244 GHz 0,40 dem ndi down 1306084 MHZ
T1 1 247308426 GHz -19.59 dém ndd 20.00 da
T2 1 248067451 GHI -19.60 dém Q factor 1888.9
—
| il | Measuring... | | BRI * ] P
Spectrum Detector: PK Test Date : December 19, 2017
Test By: w Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: 8DPSK
Channel number Channel frequency 20dB Down
(MHz) BW(kHz)
1 2402 1296
40 2441 1332
79 2480 1348
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Spectrum ':%:.
Raf Lavel 10.00 dém & RBW 100 kHz
AlL 25 de  BWT 189 s & VBW 200 kM: Mode Auto FFT
1Pk View
M1[1] 0.61 dBm,
M1 2. 4018683790 GHz
0 dBrm nd# 20.00 dB
= 1. 295960000 MHz
-10 doew = Q factor 1859.4
T] \TT.“
-20 dam / "\
<30 dim / \
=40 digm L
50 dim
50 dim
-70 dibm
=80 dim
CF 2.402 GHz 22001 pts Span 3.0 MHz
Marker
Type | Bef | Tre | H-walug | ¥-value |  Function | Function Result |
L 1] 2.401868379 GH: -0.61 dém | ndé down 1.29596 MHZ
T 1| 2.401373843 GHI -20.62 dém | nde 20.00 dg
T2 1 2. 402669823 GHI -20.61 dém Q factor 1853.4
il
L i Measuring... _,ﬁ

Spectrum

=)

Raf Lavel 10.00 dim

& RBW 100 kHz

ALL 2cdh  BWT 18.9 ps & VAW 200 kH: Mode Auto FFT
1Pk View
MI[1] 0.91 dBm
d ".; 2. 4408609730 GHZ
0 e r.J/ \; nds 20,00 dB)
] 1.331 771000 MHz
-10 dém 7 Q factor 1832.8
TL T2
20 diém /"’J 1"“\
=30 dam / \
<4 i -\\#_‘_f/_‘—‘\‘-’ e
ﬂ‘-—"""‘\..-'"_
20 dim
&0 dim
=70 dBar
20 dfm
CF 2.441 GHz 22001 pts Span 3.0 MHz
Marker
Type | Bef | Tre | H-walug | ¥-value |  Function | Function Result |
M1 1] 2. 440860973 GHZ 0,31 dém | ndg down 1.331771 MHZ
T1| 1] 2. 440367876 GHE -19.70 dém | ndg 20,00 dg
T2 1 2.4 1699447 GHZ -19.69 dim 0 facor 1832.8
m
L i Measuring... _,ﬁ

TRF No. FCC Part 15.247/A

Page 43 of 80

Report No. ES171218944E Ver.1.0



EMITEK

Access to the World

Spectrum ':%]
Raf Lavel 10.00 dém & RBW 100 kHz
AlL 25 de  BWT 189 s & VBW 200 kM: Mode Auto FFT
1Pk View
M1[1] 0.41 dBm,
- - 24800314050 GHz
H nd# 20.00 dB
__r,.r'-'-v""“‘-"'/ h\w—/\ 1. 348083000 MHz
=10 dim i -
/-"" O factor 1839.7
T1
=20 ddm /"f \‘L
<30 dim ,_/
40 dim £t —
50 dim
50 dim
-70 dibm
=80 dim
CF 2.48 GHz 22001 pts Span 3.0 MHz
Marker
Type | Bef | Tre | H-walug | ¥-value |  Function | Function Result |
L 1] 2.480031405 GHI -0,41 dém | ndé down 1.348083 MHz
T 1| 2479356239 GHI -20.42 dém | nde 20.00 di
T2 1 2480704322 GHI -20.41 dém Q factor 1839.7
il
L i | Measuring... _,ﬁ
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10. Quantity of Hopping Channel Test

10.1 Measurement Procedure
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The EUT was operating in hopping mode or could be controlled its channel. Printed out

the test result from the spectrum by hard copy function.
10.2Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

10.3Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 05/16/2017 |05/15/2018
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 05/16/2017 [05/15/2018
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 05/16/2017 [05/15/2018

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

10.4 Measurement Results:
Refer to attached data chart.

Worst Test Mode GFSK Test Date : December 19, 2017
Test By: w Temperature : 25°C
Test Result: PASS Humidity : 50 %
Hopping Channel Quantity of Hopping Quantity of Hopping
Frequency Range Channel Channel
2402-2480 79 >15
SR:::::L:I-"ID.DD]dﬁm & RBW 300 kHz [@]
e
T e N e
Uil |'.J||II|JL|'] L LUVLRUILN IUIJ'IJ]“J LTI I”MI'J\IH]"“INH||Iu]u"“"h '|
- |
-|30.m.. |
o |
|II-SU ...... ]IljhlL'
Start 2.4 GHz 691 pts — ........' “slnp 2.4835 GHz‘é
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11. Time of Occupancy (Dwell Time) test

11.1 Test Description
The Equipment Under Test (EUT) was set up to perform the dwell time measurements.

The EUT was connected to the spectrum analyzer via a short coax cable. The dwell time is
calculated by:

Dwell time = time slot length * hop rate / number of hopping channels * 31.6s

with:
- hop rate = 1600 * 1/s for DH1 packets = 1600 s™
- hop rate = 1600/3 * 1/s for DH3 packets = 533.33 s™

- number of hopping channels = 79
- 31.6 s = 0.4 seconds multiplied by the number of hopping channels =0.4 s * 79

The highest value of the dwell time is reported.

11.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

11.3 Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer |Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 05/16/2017 [05/15/2018
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 05/16/2017 |05/15/2018
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 05/16/2017 |05/15/2018

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

11.4 Test Requirements / Limits
FCC Part 15, Subpart C, §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.
The average time of occupancy on any channel shall not be greater than 0.4 seconds within
a period of 0.4 seconds multiplied by the number of hopping channels employed. Since the
Bluetooth technology uses 79 channels this period is calculated to be 31.6seconds. Refer

to attached data chart.
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11.5 Test result
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Number of transmission in a Leng'th .Of Result Limit
Mode 31.6( 79 Hopping*0.4) transmissions (msec) (msec)
' ' time(msec)
DH1 1600/(2*79) x 31.6 = 320 0.394 126.08 400
DH3 1600/(4*79) x 31.6 =160 1.650 264.00 400
DH5 1600/(6*79) x 31.6 =106.67 2.898 309.13 400

Remark: The results of worst cased was recorded.

DH1:
Spectrum [:EJ]
Raf Lavel 10.00 dim & RBW 1 MHz
AT 30 dE & SWT 1ms & YBW 3 MHz
8 LAP View
DE[1] 1.54 dB
99,9687 ps
0 dBm Mi[1] 8.61 dBm|
- 96.7187 ps
10 dBm— .3
20 dim
=30 dim
=40 didm
50 dim
i 1
RRLLIREA L L i '
'|| 'I|I[I' ||I=I| '|I| ||"'. I|T| LL
CF 2.402 GH; A2001 pts 100.0 psf
Measuring...  EUANRRNAD 6 P
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Spectrum ug
Raf Lavel 10.00 dim & RBW 1 MHz
Alt A0 dE & BWT Ims & YBW 3 MHz
8 1AP Viiw
D2[1] 0.62 dB|
1.6504688 ms
0 dBm M1[1] -14.46 dBm
= e 5334375 ps
=10 dim T
L 4 -1I..
20 dim
=30 dim
=40 dm
50 dim
| |‘I.|I|1I Iy
ICF 2.441 GHz 32001 pts 300.0 ps/f
| il | Measuring... ﬁ X .&
Spectrum ':%'
Raf Lavel 10.00 dim & RBW 1 MHz
AT 30 dE & IWT S5ms & YBW 3 MHz
8 LAP View
D2[1] 0.17 di
2898125 ms
0 dBrm Mi[1] -7.57 dBm
" 984.531 ps
5
-10 dém =
=20 dim
=30 dim
=40 dm

lCF 2.48 GHz
-

L 8 Ak,
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12.

12.1 Measurement Procedure
a. Check the calibration of the measuring instrument(SA) using either an internal

calibrator or a known signal from an external generator.

MAXIMUM PEAK OUTPUT POWER TEST

EMITEK
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b. Turn on the EUT and connect it to measurement instrument. Then set it to any
one convenient frequency within its operating range. Set a reference level on the
measuring instrument equal to the highest peak value.
c. The center frequency of the spectrum analyzer is set to the fundamental
frequency and using proper RBW and VBW setting.

d. Measure the captured power within the band and recording the plot.

e. Repeat above procedures until all frequencies required were complete.

12.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

12.3 Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 05/16/2017 |05/15/2018
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 05/16/2017 [05/15/2018
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 05/16/2017 | 05/15/2018

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.
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12.4Measurement Results:

Refer to attached data chart.

Spectrum Detector: PK Test Date : December 19, 2017
Test By: w Temperature : 25°C
Test Result: PASS Humidity : 50 %
Modulation: GFSK
Channel F(rl:anennecl: Peak Power | Peak Power | Peak Power Pass/Fail
number quency output(dBm) | output(mW) | Limit(mW)
(MHz)
01 2402 1.15 1.303 125 PASS
40 2441 1.29 1.346 125 PASS
79 2480 1.38 1.374 125 PASS
Spectrum [':%1]
Raf Lavel 20.00 dim & RBW 3 MHz
AlL 0 de  SWT 1.3 ps & VAW 10 MH2 Mode Auto FFT
@ 1Pk Max
M1[1] — 1.1:'||I!'.|t'|
10 dime : -
D dBem —— — v -
P e
-10 dim — ”’-’/ E“
= =
=30 dim
=40 didm
=30 dim
<50 dim
=70 i

'CF 20402 GHE 32001 pts Hpan 10.0 MHz
i

CULR I W y

Measuring...

TRF No. FCC Part 15.247/A Page 50 of 80 Report No. ES171218944E Ver.1.0



Spectrum

EMITEK

Access to the World

=)

Raf Lavel 20.00 dim
AlL 30de  BWT

& RBW 3 MHz
1.7 ps & VBW 10 MHz Mode Auto FFT

1Pk Max

Mi1[1] 1.29 dBm
2841434050 GHE|

10 dim:

M1

0 dBen

-10 digm

gl

=20 dgm
44

N

<401 dibm

501 dib

=50 didm

=70 dim

CF 2.441 GHz

L Ak,

Spectrum

2001 pts Snnn 10.0 MHz
Measuring... _,ﬁ
o

v

Raf Lavel 20.00 dim
AlL 30de  BWT

& RBW 3 MHz
1.3 ps & VBW 10 MHz Mode Auto FFT

1Pk Max

Mi[1] 1.38 dBm
2480381860 GHE|

10 dim:

0 dBsn

-10 dém

s

20 dbm

N

=30 didam

40 dim

30 dim

50 dim

=70 dim

CF 2.48 GHz

L Ak,
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Spectrum Detector: PK Test Date : December 19, 2017
Test By: w Temperature : 25°C
Test Result: PASS Humidity : 50 %
Modulation: M/4-DQPSK
Channel F(r:ehan::cl Peak Power | Peak Power | Peak Power Pass/Fail
number quency output(dBm) | output(mW) | Limit(mW)
(MHZz)
01 2402 1.3 1.349 125 PASS
40 2441 1.64 1.459 125 PASS
79 2480 1.67 1.469 125 PASS
Spectrum [u;?]
Raf Lavel 12.00 dim & RBW 3 MHz
AlL 25 de  BWT 1.3 s & VEBW 10MHz Mode Auto FFT
@ 1Pk Max
Mi1[1] = 1.:1II|I!'.rn
o dem ﬁ_’f I A —
[
-10 diim — ] H"‘“x ‘“&H\
,-zw'a/rn/ K"‘“
N
=30 dim
=40 didm
<50 dim
-60 dim
=70 dim
B0 dim
CF 2.402 GHz 2001 pts Span 9.0 MHz
r N Heasuring...  [JQUERRERND 6 &
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Spectrum ':%:.

Raf Lavel 20.00 dim & RBW 3 MHz
AlL 30de  BWT 1.7 ps & VBW 10 MHz Mode suto FFT
1Pk Mas
Mi1[1] 164 dBm
2 440574080 GHz)
10 dim
0 dBm g £=—__—
| _‘_"'—-._.___

- AN
e

=30 didam

<401 dibm

501 dib

=50 didm

=70 dim

CF 2.441 GHz 2001 pts Hpan 10.0 MHz
L i Measuring... - u _,ﬁ
Spectrum uvu

Raf Lavel 20.00 dim & RBW 3 MHz
AlL 0 de  SWT 1.3 ps & VAW 10 MH2 Mode Auto FFT
1Pk Mas
Mi[1] 1.67 dBm
2. 480423110 GHz
10 dém
0 dBm s ———— =
[ " T

= ~
4 Y

=30 didam

40 dim

=501 i

50 dém

=70 dim

CF 2.48 GHz 2001 pts Snnn 10.0 MHz
L i Measuring... _,ﬁ
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Spectrum Detector: PK Test Date : December 19, 2017
Test By: w Temperature : 25°C
Test Result: PASS Humidity : 50 %
Modulation: 8DPSK
Channel F(rl:anennecl: Peak Power | Peak Power | Peak Power Pass/Fail
number quency output(dBm) | output(mW) | Limit(mW)
(MHz)
01 2402 1.38 1.374 125 PASS
40 2441 1.5 1.413 125 PASS
79 2480 1.42 1.387 125 PASS
Spectrum [':%1]
Raf Lavel 20.00 dim & RBW 3 MHz
AlL 0 de  SWT 1.3 ps & VAW 10 MH2 Mode Auto FFT
@ 1Pk Max
M1[1] — 1.:1H.I!'.m
10 dim : i =
0 dBm —— =3 —]
=
-10 dim i \
=20 dim -
4
=40 didm
=30 dim
<50 dim
=70 i
CF 2.402 GHz 2001 pts Span 10.0 MHz
r N Heasuring...  [JQUERRERND 6 &
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Spectrum ':%:.

Raf Lavel 20.00 dim & RBW 3 MHz
AlL 30de  BWT 1.7 ps & VBW 10 MHz Mode Auto FFT
1Pk Mas
Mi1[1] 1.50 dBm
241203430 GHz
10 dim
M1
0 dBm —_
[ T

= S

=30 didam

<401 dibm

501 dib

=50 didm

=70 dim

CF 2.441 GHz 2001 pts Hpan 10.0 MHz
L i Measuring... - u _,ﬁ
Spectrum uvu

Raf Lavel 20.00 dim & RBW 3 MHz
AlL 0 de  SWT 1.3 ps & VAW 10 MH2 Mode Auto FFT
1Pk Mas
Mi[1] 1.42 dBm
2 480432490 GHz
10 dém
Ml
0 dBm ———
[ —" o]

. T N
> oy

=30 didam

40 dim

=501 i

50 dém

=70 dim

CF 2.48 GHz 2001 pts Snnn 10.0 MHz
L i Measuring... _,ﬁ
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13. Band EDGE test

13.1Measurement 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.

EMI Test Receiver Setting
Attenuation Auto
RBW 100KHz
VBW 300KHz
Detector Peak
Trace Max hold

For Radiated emission Test

The EUT was placed on a styrofoam table which is 1.5m above ground plane.

The measurement procedure at the ban edges was simplified by performing the
measurement in just one plot. Both, the in-band-emission and the unwanted emission were
be encompassed by the span. After trace stabilization, the maximum peak was be
determined by a peak detector and the value was marked by an appropriate limit line. The
second limit line, which is 20dB below the first, marks the limit for the emissions in the
unrestricted band. A maximum-peak-detector marks the highest emission in the
unrestricted band next to the band edge.

The measurements were performed at the lower end of the 2.4GHz band.
Use the following spectrum analyzer settings:
For Restricted Band, When spectrum scanned above 1GHz setting resolution bandwidth
1MHz, video bandwidth 3MHz:

EMI Test Receiver Setting
Attenuation Auto
RBW 1MHZz
VBW 3MHz
Detector Peak
Trace Max hold

For Non-Restricted Band, When spectrum scanned above 1GHz setting resolution

bandwidth 100KHz, video bandwidth 300KHz:

EMI Test Receiver Setting
Attenuation Auto
RBW 100KHz
VBW 300KHz
Detector Peak
Trace Max hold
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13.2 Test SET-UP (Block Diagram of Configuration)

For Conducted Test

EUT

For Radiated emission Test

Spectrum Analyzer

EMITEK
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3m |
Turntable 4m
N I
= ' Test
1.5m Amplifier Receiver
[ |

13.3 Measurement Equipment Used:
For Conducted Test

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.

TYPE NUMBER NUMBER CAL.

Spectrum Analyzer |Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 05/16/2017 [05/15/2018

Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 05/16/2017 [05/15/2018
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 05/16/2017 |05/15/2018

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

For Radiated emission Test

ltem Equipment Manufacturer Model No. Serial No. Characteristics Last Cal. Ingeartal
1 Signal Rohde & FSV30 103040 | 9KHz40GHz | (5160017 | 1 Year
Analyzer Schwarz
2 | Horn Antenna | Schwarzbeck | BBHA9120D 91235'12 1GHz-18GHz 05/16/2017 | 1 Year
3 Power LUNAREM | LNA1G18-40 | 91010000 | 1GHz-26.5GHz | (5165017 | 1 Year
Amplifier 0081
4 Cable H+S CBL-26 N/A 1GHz-26.5GHz | 05/16/2017 | 1 Year
5 Cable H+S CBL-26 N/A 1GHz-26.5GHz | 05/16/2017 | 1 Year
6 Cable H+S CBL-26 N/A 1GHz-26.5GHz 05/16/2017 1 Year
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13.4 Measurement Results:

Refer to attached data chart.
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Spectrum Detector: PK Test Date : December 19, 2017
Test By: w Temperature : 25°C
Test Result: PASS Humidity : 50 %
1. Conducted Test
For Non-Hopping Mode:
Frequency | Modulation Peak Power Result of Band Band edge
(MHz) Output(dBm) edge(dBc) Limit(dBc)
2401.5 GFSK 2.14 45.57 >20dBc
2399.67 |pi/4-DQPSK 5.13 46.39 >20dBc
2399.94 8DPSK 4.41 45.84 >20dBc
2484.29 GFSK 10.15 39.64 >20dBc
2484.44 | pi/4-DQPSK 9.48 38.3 >20dBc
2483.61 8DPSK 7.58 47.81 >20dBc
Test plots of GFSK
Spectrum [':%1]
Raf Lavel 20.00 dém & RBW 100 kHz
AlL 304dB  BWT 18.9 ys & VBW 200 kMz Mode Auto FFT
@ 1Pk Max
D[] 45.57 dB
Z.642100 MHz
10 M1[1) M 2.14 dBm
o dBen |"‘\,_.,.._;I‘., 2402146500 GHz
£ 1 %
=10 didm fl( -'.
=20 dim + !
| H
=30 dim -.
,r‘"
40 dim . o] \\V\L“"
50 dim it
50 i
=10 df
CF 2.4 GHz 22001 pts Span 10,0 MHz
'Murlwr
Type | Ref | Tre | *-value | ¥-value | Function | Function Result |
Ml 1 2,402 1465 GHz 2,14 digm
Dz M1 1 -2, 146495 MHI -45.47 dg
03 M1 1 -2.6421 MHz -45.57 dé
il Measuring... .Illllli L &
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Spectrum
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=)

Raf Lavel 20.00 dim

& RBW 100 kHz

AL a0 db  SWT 18.9 ps & VBW 200 kHz Mode Auto FFT
1Pk Max
GETEY] 39,64 dBb)
".' 4. 373610 MHZ
10 dBm Mi[1] 10.15 dBm
J(\“'\ 2479911670 GHz
0 dBrm {
10 dBmcy \
=20 dam \J\\
=30 dam L — - -
] =
40 dom h\"“”—\fﬂ\f—"\v
S0 dim
50 diin
=10 dfan
CF 2.4835 GHz 22001 pts Span 10.0 MHz
Marker
Type | Bef | Tre | ®-walug | ¥-value |  Function | Function Result |
M1 1 2.47991167 Grz 10.15 dam |
bzl mil 1| 3.588325 MHz 41,52 d8 |
03 M1 1 4, 37361 MHz -39.64 da
m
L i | Measuring... _,ﬁ

Test plots of pi/4-DQPSK

Spectrum

=]

Raf Lavel 20.00 dém

& RBW 100 kHz

f-f‘

ALt 048 BWT 18.9 ps & VBW 200 kH: Mode auto FFT
1Pk View
oa[1] 46.39 dB
-2.516480 MHZ
10 dém s1[1] M1 5.13 dBm)|
2402183370 GHEz
0 dBm

e L1
=301 dibn / \

VN -
WMMW
-601 dibm
=10 dfan
CF 2.4 GHzZ A2001 pts Fpan 10.0 MHz
Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 1 2.40218337 Ghz 5.13 dam |
b2 mi| 1| -2.163369 MHz -46.96 d8 |
03 M1 1 -2.51648 MH: -45.39 da
L Il ] Measuring... - = ﬁ
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=)

Raf Lavel 20.00 dim

ALt 30 4 BWT 18.9 ps

& RBW 100 kHz
& VBW 200 kM Mode Auto FFT

38.30 dB
F.524230 MHz

Da[1]

10 dBm

1Pk Max

9.48 dBm|
2AT9911670 GHZ

M1[1]

0 dB

/

<20 dam

=30 didm

40 dbm

50 dbm

60 dbm

=70 dign

CF 2.4835 GHz

22001 pts Span 10.0 MHz

Marker

Type | Bef | Tre | ®-walug

| ¥-value |  Function | Function Result |

247991187 GHz
3.588325 MHz
4. 52423 MHz

M| 1|
p2| mi] 1]
pal M1 1

9.48 dbm |
-39.10 d8 |
-38.30 d&

il

Ak,

Test plots of 8DPSK

Spectrum

"

=]

Raf Lavel 20.00 dém
AlL 304dB  BWT

& RBW 100 kHz

18.9 ps & VBW 200 kH: Mode auto FFT

1Pk View

+5.84 dB
-2.086 180 MHz

ETEN]

10 déme

4.47 dBm|
2402026810 GHEz

Mi[1] M1

0 dB

-

-10 ddm

/

<20 dém

=301 dibn

<401 dibm

50 dibm

=70 dign

CF 2.4 GHz

32001 pts Span 10.0 MHz

Marker

Type | Ref | Trc | K-valug

| ¥-value | Function | Function Result |

M| 1|
p2| mi] 1]
pal M1 1

2, 40202681 GHz
-2.026812 MHz
-2.08618 MHz

4,47 dem |
-48.85 d& |
-45.84 d8
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k2

Spectrum
Raf Lavel 20.00 dim & RBW 100 kHz
Alt WdE SWT  18.9ps & VBW 200 kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] 7.58 dBm|
10 dBm I - p: -’.-"Jitr-'J.-l-'i'tl.l:'.lll,-
- ",“'] Will"_\_ 2.630512 MHZ
-10 dém ,"II "1\1
|'rl II'|
-20 dam
= \
=30 dgm '“"""‘-ll
A
~40 dm o T |
S0 dBm A gy
60 dBm
70 dBm
CF 2.4835 GHz 22001 pts Span 10.0 MHz
'Murlwr
Type | Ref | Tre | H-walug | ¥-value |  Function | Function Result |
M1 1 2,47986049 GHz 7,58 dam
o2l M1 1 3630512 MHz -48.53 dé
03 M1 1 3. 73707 MHz -47.81 da
il Measuring...  JUANRRNND G .
For Hopping Mode:
Frequency | Modulation | Peak Power Result of Band Band edge
(MHz) Output(dBm) edge(dBc) Limit(dBc)
2399.55 GFSK 5.18 39.71 >20dBc
2399.77 |pi/4-DQPSK 4.51 47 .46 >20dBc
2399.44 8DPSK 4.74 46.81 >20dBc
2483.8 GFSK 4.89 45.89 >20dBc
2484 11 | pi/4-DQPSK 4.82 48.29 >20dBc
2483.61 8DPSK 4.46 35.53 >20dBc
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Test plots of GFSK

Spectrum
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=)

Raf Lavel 20,00 dém

& RBW 100 kHz

AL a0 b SWT 18.9 ps & VBW 200 kMz Mode Auto FFT
1Pk Max
Da[1] 39.71 dB|
=5.36 1080 -"'".lrl
10 dBm Mi[1] 5.18 dEvg]
) 2404909050 G
. JN /’h\ TILY)
-10 dam / v s 7
=20 dam _/{r
30 dm TN e
40 s .. u’\z/.:‘_.l1
S0 dim
50 diin
=10 dfan
CF 2.4 GHz 22001 pts Span 10.0 MHz
Markir
Type | Bef | Tre | ¥-wvalug | ¥-walus |  Function | Function Result |
ML 1 240490995 Gz 5.16 dom |
oz M1 1] -4, 909847 MHz -38.53 d& |
03 M1 1 -5,36108 MHz -39.71 d&
- T
L 1 ] Measuring... ,ﬁ

Spectrum

Raf Lavel 20.00 dém

=]

& RBW 100 kHz

Al 30 g8 BWT 18.9 ps & VBW 200 kHz Mode auto FFT
1Pk Max
ETEN] 45.89 dB
3. 732070 MHz
Mi[1] 4.89 dBm)|

2480071040 GHz

-60 dibm
=70 dign
CF 2.4835 GHz 22001 pts Span 10,0 MHz
Marker
Type | Ref | Tre | X-valua | ¥-value | Function | Function Result |
M1 1] 2,48007 104 GHz 4,89 dém |
Dz, Ml 1 3428955 MHZ -44.90 da |
D3, M1 1 3.73207 MHZ -45.89 d&
A T
L il ] Measuring... ,ﬁ
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Test plots of pi/4-DQPSK

Spectrum uv:::
Raf Lavel 20.00 dém & RBW 100 kHz
AlL 04k SWT 18.9 ps & VBW 200 kH: Mode Auto FFT
1Pk Mas
Da[1] 47.46 dB
=4. 330800 MHZ
A0 dem Mi[1] Wi .51 dBm
p 2404 250 GHz
0 e /\J W L,.h'l.—n-;.,nl’ 1 W
=10 ddm )l,
<20 dim [
=30 dim J
40 dm AT ﬂf"m
O N Vel s SO A T i |
-60 dim
=70 dim
CF 2.4 GHz 22001 pts Span 10.0 MHz
Marker
Type | Bef | Tre | ¥-wvalug | ¥-walus |  Function | Function Result |
LH 1] 2, 40410425 GHz 4.51 dém |
Dz, M1 1| -4, 104247 MHI -48.71 d& |
D3, M1 1 -4.3308 MHZ -47.46 d&
- T
L 1 ] Measuring... ,ﬁ
Spectrum uv::
Raf Lavel 20.00 dém & RBW 100 kHz
AlL 304dB  BWT 18.9 ps & VBW 200 kMz Mode Auto FFT
1Pk Mas
Da[1] 48.29 dB
4. 242050 MHz
10 =TT Mi[1] 4.82 dBm

2479868240 GHz

o mwﬁﬁ“"»
-0 dim \

<20 dém \

=301 dibn

40 dim - -+ U3
MWW“\.‘ A A VA "N

50 dm ~ —
-601 dibm
=10 dfan
CF 2.4835 GHzZ A2001 pts Fpan 10.0 MHz
Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 1 2.47986324 GHz .62 dam |
oz M1 1] 3631742 MH: -49.81 dg |
03 M1 1 4, 24205 MHz -48.29 da
- T
L Il ] Measuring... ,ﬁ
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Test plots of 8DPSK

Spectrum
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=)

L
18.9 ps &

Raf Lavel 20.00 dém
AlL 04k SWT

RBW 100 kHz
VBW 200 kHz Mode Auto FFT

1Pk View

46.81 dB
~4. 336410 MHz

Da[1]

10 déme

M1[1] ML 74 dBm
240418180 GHz

0 dB

ey T

W

-10 ddm

/

<20 dém

=30 didm

40 dbm

15t

60 dbm

=70 dign

CF 2.4 GHz

22001 pts Span 10,0 MHz

Marker

Type | Bef | Tre | |

X-walue

¥-walus |  Function | Function Result

2,40418018 GHz
-4, 180182 MHz
-4, 73641 MHz

M| 1|
oz 1]
=k} 1

M1
M1

4.74 dbm |
-49.27 d& |
-46.81 da

|

AL

Spectrum

=

Raf Lavel 20.00 dém

ALt 30 4B BWT 18.9 ps

& RBW 100 kHz
& VBW 200 kM: Mode Auto FFT

1Pk Max

35.53 dB
4.571420 MHzZ|
446 dBm|

ETEN]

10 dim

Mi1[1]
2479035140 GHz

A
[ N

e

-10 ddm

<20 dém

30 dém —

<401 dibm

s,

30 dibm

50 dibm

=70 dign

CF 2.4835 GHz

32001 pts Span 10.0 MHz

Marker

Type | Ref | Trc | K-valug

¥-value | Function | Function Result

2,47903514 GHz
4, 46488 MHz
4,57 142 MHZ

M1 | 1]
oz 1]
03 1

M1
M1

4,46 dom |
-36.18 d3 |
-35.53 da

n

AL
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2. Radiated emission Test
Worst test modulation GFSK
For Non-Hopping Mode:

100.0 dBu¥/m

EMITEK

Access to the World

Limit1: —
Limit2:
(4]
MNWWMMMNWMMW 5
20.0
2310.000 (MHz) 2405.000
Site site #1 Polarization: Horizontal Temperature: 26
Limit: (RE)FCC PART 15 C 3m_PEAK Power: Battery 8°1.5V Humidity: 55 %
Mode:TX2402
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment  Limit  Over Height Degree
MHz dBuV dB dBuVfm dBuY/m dB Detector cm degree  Comment
1 2358.165 5747 -6.03 5144 7400 -2256 peak 0
2 2358.165 41.69 -6.03 35.66 5400 -1834 AVG 0
3 2400.000 67.57 -5.75 61.82 7400 -12.18 peak 0
4 2400.000 50.66 -5.75 44 .91 5400 -909 AVG 0
5 " 2402245 10115 -5.73 95.42 7400 2142 peak 0

"Maximum data  x:Over limit  L:over margin
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100.0 dBu¥/m

Limit1: _—
Limit2:

51}

WWWWWI

20.0
2310.000 (MHz) 2405.000
Site site #1 Polarization: Vertical Temperature: 26
Limit: (RE)FCC PART 15 C 3m_PEAK Power: Battery 8"1.5V Humidity: 55 %
Mode: TX2402
Note:
Reading Correct Measure- Antenna Table
No Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuVv dB dBuV/m dBuV/m dB Detector Cm degree  Comment
1 2365.195 5374 -5.98 4776 7400 -2624 peak 0
2 2365.195 38.15 -5.98 3217 5400 -2183 AVG 0
3 2400.000 68.68 -5.75 62.93 7400 -11.07 peak 0
4 2400.000 52.65 -5.75 46.90 5400 -7.10 AVG 0
5 " 2402245 10273 -5.73 97.00 7400 2300 peak 0
*Maximum data x:Over limit  l:over margin Operator:  Lin
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100.0 dBu¥/m
1 Limit1: —_—
Limit2: —_

|51
\"“u 4
20.0
2478500 (MHz) 2510.000
Site site #1 Polarization: Horizontal Temperature: 26
Limit: (RE)FCC PART 15 C 3m_PEAK Power: Battery 8%1.5V Humidity: 55 %
Mode: TX2480
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ment Limit  Over Height Degree
MHz dBuV dB dBuv/m dBuvim dB Detector cm degree  Comment
1 * 2479949 10086 -5.20 95.66 7400 2166 peak 0
2 2483 500 5254 -5.18 47 .36 7400 -2664 peak 0
3 2483.500 3547 -2.18 30.29 54.00 -23.71 AVG 0
4 2486.722 5513 -5.15 4998 7400 -2402 peak 0
5 2486.722 38.15 -5.15 33.00 5400 -21.00 AVG 0
*Maximum data  x:Over limit  l:over margin Operator: Lin
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100.0 dBu¥/m

Limit1: —_—
Limit2:

1

&0

200
2478 500 [MHz) 2510.000
Site site #1 Polarization:  Vertical Temperature: 26
Limit: (RE)FCC PART 15 C 3m_PEAK Power; Battery 811.5V Hurnidity 55 %
Mode: TX2480
Note:
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 * 2479666 99.09 -5.20 93.89 7400 1989 peak 0
2 2483.500 52.54 -5.18 47.36 7400 -2664 peak 0
3 2483 500 36.25 -5.18 31.07 5400 -2293 AVG 0
4 2489 966 55.36 -5.13 50.23 7400 -2377 peak 0
5 2489 966 40.02 -5.13 34 89 5400 1911 AVG 0
*Maximum data x:Over imit  l:over margin Operator: Lin
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For Hopping Mode:

1I]l].l]1 dBu¥/m
x Limitl:  —
Limit2-

60

]
.

20.0
2478.500 (MHz) 2510.000
Site site #1 Polarization: Horizontal Temperature: 26
Limit: (RE)FCC PART 15 C 3m_PEAK Power: Battery 8*1.5V Humidity: 55 %
Mode:Hopping
Note:
Reading Carrect Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuVim  dBuV/m  dB Detector  cm degree  Comment
1 * 2478752 102.95 -5.21 97.74 7400 2374 peak 0
2 2483500 54.99 -5.18 49 81 7400 -2419 peak 0
3 2483.500 38.52 -5.18 33.34 54.00 -2066 AVG 0
4 2501.148 55.52 -5.07 5045 7400 -2355 peak 0
5 2501.148 3915 -5.07 3408 5400 -1992 AVG 0
“Maximum data  x:Over limit  l:over margin Operator:  Lin
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1000 dBu¥/m
1 Limit1: —_—
] o

Limit2: —_

[+
o :
2MWMMWWMW
TERERTRWOL FIRRTRGR PO Ly et 1 SV Y
20,0
2478.500 (MHz) 2510.000
Site site #1 Polarization:  Vertical Temperature: 26
Limit: (RE)FCC PART 15 C 3m_PEAK Power: Battery 8"1.5V Humidity: 55 %
Mode:Hopping
Note:
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 * 2478815 10120 -5.21 95.99 7400 2199 peak 0
2 2483.500 52.37 -5.18 4719 74.00 -26.81 peak 0
3 2483.500 36.58 -5.18 31.40 5400 -2260 AVG 0
4 2492 801 54 .85 -5.12 4973 7400 -2427 peak 0
3 2492 801 38.47 -5.12 33.35 5400 -20.685 AVG 0
*Maximum data  x:Owver limit  l:over margin Operator:  Lin
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100.00 dEuv'/m

LimiFl- —
Limig2:

% /]

&
20.0
2310.000 [MHz] 2405.000
Site site #1 Polanzation: Horizontal Temperature: 26
Limit: (REJFCC PART 15 C 3m_PEAK Power: Battery 3¥1.5¢ Humidity. =0 %
Mode:Hopping
Note:
Reading Caorrect Measure- Antenna Table
No. Mk.  Freq. Level Factor ~ment Limit  Over Height Degree
MHz dBuV dB dBuV/m dBuVim dB Detector cm degree  Comment
1 2360.350 57.19 -6.02 5117 7400 -2283 peak 0
2 2360.350 40.96 -6.02 3404 5400 -19.06 AVG 0
3 2400.000 67.80 -5.75 6205 7400 -1195 peak 0
4 2400.000 52.69 -575 46.94 5400 -706 AVG 0
5 " 2404.240 10246 -5.72 96.74 74.00 2274 peak 0
*Maximum data X:Over limit  Lover margin Operator: Lin
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Limit1:
Limit2:
[H1]
1
WWWW ;
200
2310.000 [MHz) 2405000
Site site #1 Polarization:  Vertical Temperature: 26
Limit: (RE)FCC PART 15 C 3m_PEAK Power: Battery 8*1.5V Humidity: 55 %
Mode:Hopping
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment  Limit  Over Height Degree
MHz dBuv dB dBuVim dBuY/m dB Detector cm degree  Comment

1 2349995 56.01 -6.09 4992 7400 -2408 peak 0

2 2349995 40.90 -6.09 34.81 5400 -1919 AVG 0

3 2400.000 69.96 -5.75 64 .21 7400 -979 peak 0

4 2400.000 53.60 -5.75 47 85 5400 -615 AVG 0

5 * 2402910 103.30 -5.72 97.58 7400 2358 peak 0
*Maximum data Xx:Over limit  l:over margin Operator: Lin
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14. Antenna Application

14.1 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.

14.2 Result
The EUT’s antenna, permanent attached antenna, used a PCB antenna and integrated on
PCB, The antenna’s gain is 2.01dBi and meets the requirement.
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APPENDIX
(Photos of EUT)
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CD93 USB+SD BOARD
CD93USB/SD~03-B1
FEB-23-2012
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