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1. Summary of Test Procedure and Test Results
1.1. Applicable Standards
ANSI C63.4:2014
FCC Rules and Regulations Part 15 Subpart C  §15.249
FCC Rule Description of Test Result
15.207 Conducted Emission PASS
15.209 . .
Radiated Emission PASS
15.249
Cerpass Technology Corp. Issued date : Jul. 12,2018
Ver 1.0 Page No. : 40f35
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2. Test Configuration of Equipment under Test

2.1. Feature of Equipment under Test

Item Spec.

Frequency Range 2402MHz ~ 2480MHz
Modulation FSK

Antenna Type Monopole

Antenna Gain 3.02dB

2.2. Carrier Frequency of Channels

Channel Fr?&%ir;cy
*01 2402
02 2429
*03 2439
04 2450
*05 2479

Note: Channels remarked “*" are selected to perform test.

Cerpass Technology Corp. Issued date : Jul. 12,2018
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2.3. Test Mode and Test Software

a. During testing, the interface cables and equipment positions were varied according to

ANSI| C63.4.

b. The complete test system included Notebook and EUT for RF test.
c. An executive program, "MWP383-PXG RF Lab Test V1.0.0.2” was executed to transmit and

receive data.
c. The test mod

es of RF test as follow:

Conducted Emissions from the AC mains power ports

Test Mode

Operating Description

1

TX, CHO1

Radiation Fundamental

Test Mode | Operating Description
1 TX, CHO1
2 TX, CHO3
3 TX, CHO5

Radiation (30MHz ~ 1GHz)

Test Mode | Operating Description
1 TX, CHO1

Radiation (1GHz ~ 25GHz)

Test Mode | Operating Description
1 TX, CHO1
2 TX, CHO3
3 TX, CHO5

2.4. Description

of Test System

Device

Manufacturer | Model No.

Description

Notebook

DELL VOSTRO 3560

Power Cable, Unshielding, 1.8m

Cerpass Technology Corp.

Ver 1.0
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2.5. General Information of Test
Cerpass Technology Corporation Test Laboratory
Address: No.10, Ln. 2, Lianfu St., Luzhu Dist., Taoyuan City 33848,
Taiwan (R.O.C.)
Tel:+886-3-3226-888
Fax:+886-3-3226-881
Address: N0.68-1, Shihbachongsi, Shihding Township,
New Taipei City 223, Taiwan, R.O.C.
Test Site Tel: +886-2-2663-8582
FCC TW1079, TW1061,TW1439
IC 4934E-1, 4934E-2
T-2205 for Telecommunication Test
VCC C-4663 for Conducted emission test
R-3428, R-4218 for Radiated emission test
G-10812, G-10813 for radiated disturbance above 1GHz
Frequency Range | Conducted: from 150kHz to 30 MHz
Investigated: Radiation: from 30 MHz to 25,000MHz
Test Distance: The test distance of radiated emission from antenna to EUT is 3 M.
2.6. Measurement Uncertainty
Measurement Item Uncertainty
Radiated Spurious Emission(9KHz~30MHz) 15.007dB
Radiated Spurious Emission(30MHz~1GHz) 15.157dB
Radiated Spurious Emission(1GHz~18GHz) 16.383dB
Radiated Spurious Emission(18GHz~40GHz) 16.648dB
Conducted Spurious Emission 11.253dB
6dB Bandwidth 16.89%
Power Spectral Density 10.630dB
26 dB Occupied Bandwidth 16.10%
Frequency Stability 1375KHz
Channel Frequencies Separation 16.10%
20dB Bandwidth 16.12%
Dwell Time 11.34%
Peak Output Power(Conducted Power Meter) 10.86dB
Temperature 11.20C
Humidity 2.7%
Channel Move Time 14.53%
Channel Closing Transmission Time 16.61%
Threshold 10.631dB
Non occupancy period 1.17%
Cerpass Technology Corp. Issued date : Jul. 12,2018
Ver 1.0 Page No. :70f35
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3. Test Equipment and Ancillaries Used for Tests

Instrument Manufacturer Model No. Serial No. Callljb;fglon Valid Date
EMI Receiver R&S ESCI3 100821 2017/09/08 [2018/09/07
LISN Schwarzbeck NSLK 8127 8127-568 2018/02/26 [2019/02/25
Pulse Limiter R&S ESH3-72 101934 2018/02/22 |2019/02/21
Bilog Antenna Schwarzbeck VULB9168 275 2017/08/31 |2018/08/30
Active Loop EMCO 6507 40855 2018/05/22 |2019/05/21
Antenna
Horn Antenna EMCO 3115 31601 2017/09/11 |2018/09/10
Horn Antenna EMCO 3116 31970 2018/03/23 [2019/03/22
Preamplifier EM EM330 60658 2017/09/08 [2018/09/07
- EMC
Preamplifier INSTRUMENTS EMC051845SE 980333 2017/09/20 |2018/09/19
- EMC
Preamplifier INSTRUMENTS EMC184045 980065 2017/11/10 |2018/11/09
MXG MW Analog | ey g ot N5183A | MY50142931 | 2018/04/10 |2019/04/09
Signal Generator
Spectrum R&S FSP40 100047 2018/03/20 |2019/03/19
Analyzer
BLUETOOTH
TESTER R&S CBT 101133 2018/04/02 |2019/04/01
Attenuator KEYSIGHT 8491B MY39250705 | 2017/09/04 |2018/09/03
Rotary Attenuator Agilent 8495B MY42146680 | 2018/03/29 |2019/03/28
Teg\gﬁ&‘ﬂm' T-MACHINE TMJ-9712 | T-12-040111 | 2017/09/04 |2018/09/03
Se”&se tF(; cr’Wer Anritsu ML2495A 1224005 | 2018/03/23 |2019/03/22
Power Sensor Anritsu MA2411B 1207295 2018/03/23 |2019/03/22
Software Farad Ez-EMC ver.ct3al N/A N/A
Software AUDIX E3 V8.2014-8-6 N/A N/A
Software Keysight N7e07B _Slgnal Vv3.0.0.0 N/A N/A
Studio
. Inservice
Software Keysight MonitorUtility N/A N/A N/A
Cerpass Technology Corp. Issued date : Jul. 12,2018
Page No. :80f35
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4. Test of Conducted Emission

4.1.

4.2.

Test Limit

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 KHz,
according to the methods defined in ANSI C63.4-2014. The EUT was placed on a nonmetallic
stand in a shielded room 0.8 meters above the ground plane. The interface cables and
equipment positioning were varied within limits of reasonable applications to determine the

position produced maximum conducted emissions.

Frequency Quasi Peak Average
(MHz) (dB p V) (dB p V)
0.15-0.5 66-56* 56-46*
0.5-5.0 56 46
5.0-30.0 60 50

*Decreases with the logarithm of the frequency.

Test Procedures

a. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at

least 80 centimeters from any other grounded conducting surface.

o

Connect EUT to the power mains through a line impedance stabilization network (LISN).

All the support units are connecting to the other LISN.

o o

The LISN provides 50 ohm coupling impedance for the measuring instrument.

e. The FCC states that a 50 ohm, 50 micro-Henry LISN should be used.

f. Both sides of AC line were checked for maximum conducted interference.

g. The frequency range from 150 kHz to 30 MHz was searched.

Set the test-receiver system to Peak Detect Function and Specified Bandwidth with

Maximum Hold Mode.

Cerpass Technology Corp. Issued date : Jul. 12,2018

Ver 1.0
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4.3. Typical Test Setup
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4.4. Test Result and Data

Power . | From System Pol/Phase | LINE
Test Mode : | Mode 1 Temperature 1| 20 °C
Test Date | Jun. 14, 2018 Humidity 1| 40 %
mDLeveI (dBuV) Date: 2018-06-14
90
80
70
. \_\\N\ L0 _ | LISN-CLASS B (QP)
50 e 1 Y B e
40
30
20
10
0)
015 0.2 0.5 1 2 5 10 20 30
Freguency (MHz)
Frequency Factor Reading Level Limit Margin Detector P/F
Mo. (MHzZ) (dB) (dBuV) (dBuV) {dBuV) (dB)
1 2.15 9.84 16.89 26.83 55.82 -28.99 Ayerage P
2 8.15 9.94 30.84 40.78 65.82 -25.94 QP P
3 8.45 9.96 18.66 28.62 46,79 -18.17 Average P
4 8.45 9.96 27.42 37.38 56,79 -18.41 QP P
5 1.40 108.82 13.36 23.38 46.88 -22.62 Average P
6 1.40 16.82 208.94 38.96 56.88 -25.84 QP P
7 3.76 18.14 7.88 18.82 45 .80 -27.98 Ayerage P
8 3.76 168.14 15.67 25.81 56.88 -38.19 P P
9 8.50 10.28 13.52 23.80 56.8e -26.20 Average P
18 8.56 16.28 19.65 29.93 66.88 -36.87 QP P
11 12.87 18.40 5.58 15.98 56.88 -34.82 Average P
12 12.87 18.48 11.93 22.33 60 .008 -37 .67 QP P
Note: Level = Reading + Factor
Margin = Level — Limit
Factor = (LISN, ISN, PLC or current probe) Factor + Cable Loss
Cerpass Technology Corp. Issued date : Jul. 12,2018
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Power From System Pol/Phase . | NEUTRAL

Test Mode Mode 1 Temperature ;1 20°C

Test Date Jun. 14, 2018 Humidity ;| 40 %

100Leve! [dBuv) Date: 2018-06-14
90
80
70

su\\

LISN-CLASS B (QP)

[T« B IR RV, [ S WY N R

18
11

(MHz )

a.
8.

15
15

.46
4B
.35
«35
.79
79
.35
35
43

0.5

Frequency Factor

(dB)

9.94
9.94
.95
9.95
18.81
1g.81
18.13
18.13
1@8.27
18.27
18.6e

1 2 5 10 20 30
Frequency (MHz)

Reading Level Limit Margin Detector P/F
{dBuv) (dBuVv)  (dBuv) (dB)

17.23 27.17 55.98 -28.73 Ayerage P
38.34 48.28 65.98 -25.862 QP F
18.32 28.27 46.7@ -18.43 Average P
26.38 36.33 56.78¢ -20.37 QP P
13.47 23.48 46.88 -22.52 Average P
28.66 3@.67 56.ee =25.33 QP P
5.81 15,14 46.80 -38.86 Average P
13.62 23.75 56.88 -32.25 QP P
14.89 24.36 58.80 -25.64 Average P
28.35 38.62 6@.e@ -29.38 QP ]
8.32 18.92 5@.ee -31.88 Average P
13.96 24.56 6@.e@ -35.44 QP P

12

Note: Level = Reading + Factor

T

0F 0O 00 D0 Wl W = = & @

A3

18.60

Margin = Level — Limit
Factor = (LISN, ISN, PLC or current probe) Factor + Cable Loss

Cerpass Technology Corp.
Ver 1.0
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5. Test of Radiated Spurious Emission
5.1. Test Limit

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated

emission limits in § 15.209, whichever is the lesser attenuation.

Frequency (MHz) Distance Limit (uV/ m)
0.09 ~ 0.490 300m 2400/F(kHz)
0.490 ~ 1.705 30m 24000/ F(kHz)
1.705 ~ 30 30m 30
30 ~ 88 3m 100
88 ~ 216 3m 150
216 ~ 960 3m 200
Above 960 3m 500

Fundamental Frequency:

Field strength of Field strength of
Fundamental Frequency fundamental harmonics

(MHz) (millivolts/meter) (microvolts/meter)
902-928 50 500

2400-2483.5 50 500
5725-5875 50 500
24000-24250 250 2500

15.215 Additional provisions to the general radiated emission limitat ions.:

(c) Intentional radiators operating under the alternative provisions to the general
emission limits, as contained in 8815.217 through 15.257 and in subpart E of this part,
must be designed to ensure that the 20 dB bandwidth of the emission, or whatever
bandwidth may otherwise be specified in the specific rule section under which the
equipment operates, is contained within the frequency band designated in the rule

section under which the equipment is operated.

Cerpass Technology Corp. Issued date : Jul. 12,2018

Ver 1.0 Page No. : 14 of 35
FCC ID. . ZHK-M00010
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5.2. Test Procedures

The EUT was placed on a rotatable table top 0.8 meter above ground.
The EUT was set 3 meters from the interference receiving antenna which was mounted on
the top of a variable height antenna tower.
The table was rotated 360 degrees to determine the position of the highest radiation.
The antenna is a broadband antenna and its height is varied between one meter and four
meters above ground to find the maximum value of the field strength both horizontal
polarization and vertical polarization of the antenna are set to make the measurement.
For each suspected emission the EUT was arranged to its worst case and then tune the
antenna tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the
maximum reading.
Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.
If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions
which do not have 3 dB margin will be repeated one by one using the quasi-peak method and
reported.
For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in peak mode also complies with the limit in
average mode), then testing will be stopped and peak values of EUT will be reported,
otherwise, the emissions will be measured in average mode again and reported.

“Cone of radiation” has been considered to be 3dB beamwidth of the measurement
antenna.

NOTE:

1.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for
Peak detection at frequency above 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth
is 10 Hz for Average detection (AV) at frequency above 1GHz.

Cerpass Technology Corp. Issued date : Jul. 12,2018

Ver 1.0

Page No. : 150f35
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5.3. Typical Test Setup Layout of Radiated Emission

Below 30MHz test setup

Antenna

im “«————* 3m ——

Equipment under Test

l 0.8M
Turn
. \ Ground Plane
Receiver
30MHz- 1GHz Test Setup
Antenna
v Equipment under Test
—1
«—* 3m  ——
0.8M
Turn
. \ Ground Plane
Receiver
Above 1GHz Test Setup
Antenna
ﬂ Equipment under Test
——
— - 3m |
Turn Table 1.5M

MWWWAM .

Receiver

\ = Ahsorber
Ground Plane

Cerpass Technology Corp.
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5.4. Test Result and Data

5.4.1. Test Result of Fundamental Emission

Power . | DC 5V Pol/Phase VERTICAL
Test Mode Mode 1, CHO1 Temperature 24°C
Test Date Jul. 09, 2018 Humidity 62 %
1 ZTIrLla"\.ul'\el (dBuV:im) Date: 2018-07-09
120 2.4G-FUNDAMENTAL-PEAK
100 2.4G-FUNDAMENTAL-AVG
80
60
40
20
0
2400 2410. 2420. 2430. 2440. 2450. 2460. 2470. 24835
Frequency (MHz)
Frequency Factor Reading Level Limit Margin Detector Height Azimuth P/F
Ho.  (¥Hz) (dB) (dBuv)  (dBuv)  (dBuV) (dB) (cii) (deg)
1 2402.00 -15.92 78.31 62.39 94.00 -31.61 Average 112 206 P
2 2402.00 -15.92 107.88 91.96 114.06 -22.04 Peak 112 206 P

llote: Level=Reading+Factor
Margin=Level-Limit

Factor=Antenna Factor + cable loss - Amplifier Factor

Cerpass Technology Corp.
Ver 1.0

Issued date : Jul. 12,2018
Page No. : 17 0f 35
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode Mode 1, CHO1 Temperature 24°C
Test Date Jul. 09, 2018 Humidity 62 %
1 27|.WE| {dBuVim) Date: 2018-07-09
120 2.4G-FUNDAMENTAL-PEAK
100, 2 | ZAG-FUNDAMENTAL-AVG
80
60
40
20
0
2400 2420, 2430. 2440, 2450, 2460, 2470. 2483.5
Frequency (MHz)
Frequency Factor HReading Level Limit “argin Detector Height Azimuth P/F
fla. (MHzZ) (dBuV) { dBuY ) (dBuv) (dB) (cm) (deg)
1 2402.00 84.24 68.32 94.00 -25.68 Average 164 147 P
2 2402. 60 115.81 97.89 114. 640 -16.11 Pealk 164 147 P
llote: Level=Reading+Factor
Margin=Level-Limit
Factor=~Antenna Factor + cable loss - Amplifier Factor
Cerpass Technology Corp. Issued date : Jul. 12,2018
Ver 1.0 Page No. : 18 of 35
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Power DC 5V Pol/Phase VERTICAL
Test Mode Mode 1, CHO3 Temperature 24°C
Test Date Jul. 09, 2018 Humidity 62 %
127Le"\.v'itel (dBuVimj Date: 2018-07-09
120 2.4G FUNDAMENT AL PEAK
100 5 2.4G-FUNDAMENTAL-AVG
80
60
40
20
0
2400 2410. 2420. 2430. 2440, 2450, 2460, 2470. 2483.5
Frequency (MHz)
Frequency Facter Reading Level Limit Yargin Detector Height Azimuth P/F
Ha. (Hz) (dB) (dBuV) (dBuV) [ dBuv ) (dB) (cm) (deg)
1 2439.00 -15.80 78.21 62.41 94.00  -31.59 Average 110 202 P
2 2439.00 -15.80 167.7 91.98 114. 00 -22.02 Pealk 110 202 P
llote: Level=Reading+Factor
Margin=Level-Limit
Factor=~Antenna Factor + cable loss - Amplifier Factor
Cerpass Technology Corp. Issued date : Jul. 12,2018
Ver 1.0 Page No. : 19 of 35
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode Mode 1, CHO3 Temperature 24°C
Test Date Jul. 09, 2018 Humidity 62 %
127Lml {dBuVimj) Date: 2018-07-09
120 246G FUNDAMENTAL PEAK
100 . 2.3G-FUNDAMENTAL-AVG
80
60
40
20
0
2400 2410. 2420, 2430. 2440, 2450. 2460. 2470. 2483.5
Frequency (MHz)
Frequency Factor PReading Level Limit “argin Detector Height Azimuth P/F
Ha. (*Hz) (dB) (dBuv ) (dBuv') (dBuv) (dB) (cm) (deg)
1 2439.00 -15.80 83.45 67.65 94.00 -26.35 Average 163 144 P
2 2439.00 -15.8@ 113.@2 97.22 114.00 -16.78 Peal 163 144 P
llote: Level=Reading+Factor
Margin=Level-Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
Cerpass Technology Corp. Issued date : Jul. 12,2018
Ver 1.0 Page No. : 200f35
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Power DC 5V Pol/Phase VERTICAL
Test Mode Mode 1, CHO5 Temperature 1| 24°C
Test Date Jul. 09, 2018 Humidity 1| 62 %
127Le'\.i‘el{dBu\.’."lnll Date: 2018-07-09
120 2.4G-FUNDAMENTAL-PEAK
100 ' 2.4G FUNDAMENTAL AVG
80
60
40
20
0
2400 2410. 2420. 2430. 2440. 2450. 2460. 2470. 2483.5
Frequency (MHz)
Frequency Factor Reading Level Limit Margin Detector Height Azimuth P/F
Mo.  (¥HZ) {(dB) (dBuv)  (dBuv (dBuy) (dB) (ecm) (deg)
1 2479.08 -15.67 77.20 61.53 94.00 -32.47 average 105 147 P
2 2479.00 -15.67 1906.77 91,10  114.00 -22.90 Peak 105 147 P

llote: Level=Reading+Factor
Margin=Level-Limit
Factor=Antenna Factor + cable loss - Amplifier Factor

Cerpass Technology Corp. Issued date : Jul. 12,2018
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode Mode 1, CHO5 Temperature 24°C
Test Date Jul. 09, 2018 Humidity 62 %
1 ZTLMI {dBuVim) Date: 2018-07-09
120 246G FUNDAMENTAL PEAK
100 2.4G-FUNDAMENTALZAVG
80
60
40
20
0
2400 2410. 2420, 2430, 2440, 2450, 2460, 2470. 2483.5
Frequency (MHz)
Frequency  Factor Reading Level Limit “argin Detector Height Azimuth P/F
Ho.  (MHzZ) (dB) (dBuV)  (dBuY)  (dBuv) (dB) (cm) (deg)
1 2479.00 -15.67 83.34 67.67 94.00 -26.33 Average 166 144 P
2 2479.08 -15.67 112.91 a7.24 114. 80 -16.76 Pealk 166 144 P
llote: Level=Reading+Factor
Margin=Level-Limit
Factor=~Antenna Factor + cable loss - Amplifier Factor
5.4.2. Test Result of 9KHz ~ 30MHz
The 9kHz - 30MHz spurious emission is under limit 20dB more.
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5.4.3. Test Result of Unwanted Spurious emission (30MHz ~ 1GHz)

Power : | DC 5V Pol/Phase :| VERTICAL
Test Mode : | Mode 1 Temperature 11 24°C
Test Date | Jun. 17, 2018 Humidity 1 62 %

Level {dBuV/m)

97
90

&0
70

3M RADIATED
50 ik iF £

30

20

10

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Fregquency Factor Reading Level Limit Margin Detector Height Azimuth P/F
No. (MHz ) (dB) (dBuV) (dBuv) (dBuv) (dB) (cm) {deg)

1 49,49 -10.82 43,68 33.e8 48,00
2 68.80 -12.7@ 48.74 36.84 48 .88
3 416.86 -6.69 38.88 32.19 46.88 -13.81 Peak lee
4 553.80 -3.98 39.13 35,15 46.88
5 623.04 -2.50 37.17 34.87 46.80
6 829.28 8.73 35.a7 35.8@ 46.8e

Note: Level=Reading+Factor
Margin=Level-Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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Power . | DC 5V Pol/Phase ;| HORIZONTAL
Test Mode : | Mode 1 Temperature 11 24°C
Test Date | Jun. 17, 2018 Humidity 1| 62 %

g7Level (dBuVim)

90

80

70

o 3M RADIATED

50 2

40| — :

L__if 4+ 56

30| 123

20

10

0]
30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Freguency (MHz)
Frequency Factor Reading Level Limit Margin Detector Height Azimuth P/F
No. (MHzZ) (dB) (dBuV) (dBuV) (dBuV) (dB) (cm) (deg)

1 3e.e€@ -11.65 38.00 26.35 4g.00 -13.65 Peak 186 e P
2 51.34 -18.69 37.82 27.13 49,88 -12,87 Peak 18e@ e P
3 68.88 -12.7@ 39.85 26.35 48.88 -13.65 Peak 189 e P
4 198.78 -13.82 48.21 35.19 43.58 -8.31 Peak 186 <) P
5 264.74 -11.11 43.97 32.86 46.88 -13.14 Peak 188 ] P
5 276.38 -18.55 43.87 33.32 46.88 -12.68 Peak 16@ e P

Note: Level=Reading+Factor
Margin=Level-Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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5.4.4. Test Result of Unwanted Spurious emission (1GHz ~ 25GHz)

Power . | DC 5V Pol/Phase .| VERTICAL
Test Mode : | Mode 1, CHO1 Temperature 11 24°C
Test Date : | Jul. 09, 2018 Humidity 1| 62 %
Q?Le'vel (dBuV:im) Date: 2018-07-09
90
80 2.4G-PEAK
70 2
o | 2.4G-AVG
50 - 6
40
30
20 ;
10
0
1000 4000. 6000, 8000. 10000, 12000. 14000. 16000. 18000. 20000. 22000, 25000
Frequency (MHz)
Frequency Factor HReading Level Limit “Margin Detector Height Azimuth P/F
Ho. (MHz) (dB) (dBuv)  (dBuv)  (dBuY) (dB) (cm) (deg)
1  2400.00 -15.92 50.35 34.43 54.00 -19.57 Average 112 206 P
2 2400.00 -15.92 79.92 64,00 74.00 -10,00 Paalk 112 206 P
3 484.00 -§.87 28.95 20,08 54.00 -33,92 Average 102 199 [
4  4804.00 -8.37 58.52 49,65 74.00 -24.35 Pealk 102 199 P
5 7206.00 -5.00 23.15 18.15 54.00 -35.85 fverage 100 14 P
6 7206.00 -5.00 52.72 47.7 74.00  -26.28 Peal 100 14 P

llote: Level=Reading+Factor
Margin=Level -Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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Power . | DC 5V Pol/Phase ;| HORIZONTAL
Test Mode : | Mode 1, CHO1 Temperature 11 24°C
Test Date : | Jul. 09, 2018 Humidity 1| 62 %

WLMI {(dBuVin) Date: 2018-07-09
90
% 2.4G-PEAK
70 =
e 2.4G-AVG
50 il L]
40
30
]
20
10
0 | |
1000 4000, 6000, 8000. 10000. 12000, 14000. 16000. 18000. 20000, 22000, 25000
Frequency (MHz)
Frequency Factor Heading Level Limit “argin Detector Height Azimuth P/F
Na.  (¥Hz) {dB) (dBuv)  (dBuyY)  (dBuv) (dB) (cm) {deg)
1 2400.00 -15.92 56.26 40.34 54.00 -13.66 Average 164 147 P
2 2400.00 -15,92 $5.83 69.91 74,00 -4, 09 Paak 164 147 P
3 4804.00 -8.87 29.30 20.43 54.00 -33.57 Average 222 173 P
4 48M.00 -8.87 55.87 50. 00 74.00 -24.00 Peak 222 173 P
5 7206.00 -5.00 24,75 19.7 54.00 -34.25 Average 287 136 P
6 7206.00 -5.00 54.32 49,32 74.00  -24.63 Peal 287 136 P

Note: Level=Reading+Factor
Margin=Level - Limit
Factor=4Antenna Factor + cable loss - Amplifier Factor
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Report No.: TEFC1711062

Power DC 5V Pol/Phase VERTICAL
Test Mode Mode 1, CHO3 Temperature 24°C
Test Date Jul. 09, 2018 Humidity 62 %
g?Lwel {dBuV/im) Date: 2018-07-09
90
%0 2.4G-PEAK
70
60 2 ' ! ' ' ' | 2.4G-AVG
50 6 8-
40
30
20 ; [
10
0
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000, 25000
Frequency (MHz)
Frequency Factor PReading Level Limit “argin Detector Height Aziwmuth P/F
Na. (¥Hz) (dB) (dBuv)  (dBuv)  (dBuv) (dB) (cm) (deg)
1 2400.00 -15.92 61.49 45.57 54.00 -8.43 Average 110 202 P
2 2400, 00 -15,92 TH. 54,12 74,00 -19.88 Peal 110 202 P
3 2483.50 -15.65 61.22 45,57 54. 00 -&.43 Average 110 262 p
4 2483.50 -15.65 69.51 54.16 74.00 -19.34 Peak 110 202 P
5 4878. 00 =-5.63 27.54 15,91 54.00 -35.09 Average 100 203 P
6 4878.00 -8.63 57.11 48.48 74.00 -25.52 Peak 100 203 p
7 7317.00 -4.68 22.99 18.31 4.00  -35.69 Average 102 21 p
8 7317.00 -4.68 52.56 7.88 74. 00 -26.12 Paalk 162 21 P

llote: Level=Reading+Factor
Margin=Level -Limit
Factor=Antenna Factor + cable loss - fAmplifier Factor
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Power : | DC 5V Pol/Phase :| HORIZONTAL
Test Mode : | Mode 1, CHO3 Temperature 11 24°C
Test Date : | Jul. 09, 2018 Humidity 1| 62 %

9},Lta.-\.r'el {dBuVim) Date: 2018-07-09

90

80 | 2.4G-PEAK

70

o0 E: | 2.4G-AVG

50 | ]
40
30
20

10

0
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000, 25000
Frequency (MHz)

Frequency Factor Reading Level Limit Margin Detector Height Azimuth P/F
Ha. (MHz ) (dB) (dBul') { dBuV ) ( dBuV ) (dB) (cm) (deg)
1 2400.00 -15.92 61.27 45.35 54.00 -8.65 Average 163 144 P
2 2400.00 -15.92 70.59 54.67 74.00  -19.33 Peak 163 144 P
3 2483.5@ -15.65 6l.48 45.83 54. 00 =85.17 Average 163 144 P
4 2483.50 -15.65 70.97 55.32 74.00 -18.68 Peak 163 144 P
5 4878, 00 -8.63 27.87 19.24 54,00 =34.76 Average 168 345 P
a 4875.00 -8.63 57.44 48.581 74. 08 -25.19 Pealk 168 345 P
7 7317.08 -4.68 24.98 20.30 54. 00 -33.7@ Average 297 145 P
8 7317.00 -4.68 54.55 49,87 74. 600 -24.13 Pealk 297 145 P

llote: Level=Reading+Factor
Margin=Level-Limit
Factor=4Antenna Factor + cable loss - Amplifier Factor
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Power : | DC 5V Pol/Phase ;| VERTICAL
Test Mode : | Mode 1, CHO5 Temperature 1| 24°C
Test Date : | Jul. 09, 2018 Humidity 1| 62 %
g?LM| {dBuV/im) Date: 2018-07-09
90
% 2.4G-PEAK
70
60 3 : 2.4G-AVG
50 B
40
30 B
]
20
10
0
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000, 25000
Frequency (MHz)
Frequency Factor HReading Level Limit “Margin Detector Height Azimuth P/F
No.  (MHz) (dB) (dBuV)  (dBuV (dBuV) (dB) {cm) (deg)
1 2483.50 -15.65 40.12 24.47 54.00  -29.53 Average 105 147 P
2 2483.50 -15.65 69,69 54, 04 74.00 -19.95 Peak 105 147 P
3 4958.00 -8.39 29.63 21.24 54.00 -32.76 Average 100 200 P
4  4958.00 -8.39 59,20 5@. 81 74.00 -23.19 Peak 100 200 P
5 7437.00 -4.33 23.35 19. 62 54.00 -34.98 Average 100 13 p
6 7437.00 -4.33 52.92 48.59 74.00 -25.41 Peak 100 15 p

llote: Level=Reading+Factor
Margin=Level -Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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Power : | DC 5V Pol/Phase :| HORIZONTAL
Test Mode : | Mode 1, CHO5 Temperature 11 24°C
Test Date : | Jul. 09, 2018 Humidity 1| 62 %

Level {dBuVin) Date: 2018-07-09

97
90

80 | 2.4G-PEAK

70

o0 E: | 2.4G.AVG

g
o

50
40
30
20

10

0
1000 4000, 6000. 8000. 10000, 12000, 14000, 16000. 18000, 20000, 22000, 25000
Frequency (MHz)

Frequency Factor Reading Level Limit Margin Detector Height Azimuth P/F
Ha. (MHz ) {dB) (dBuv ) ( dBuV ) ( dBul ) (dB) (cm) (deg)
1 2483.50 -15.65 41.6a 25.95 54.00 -28.05 Average 166 144 P
2 2483.50 -15.65 71.17 55.52 74.00 -18.48 Paak 166 144 P
3 4958, 00 -§.39 29,81 21.42 54. 6040 =32.58 Average 157 337 P
4 4958. 00 -6.39 59.38 50.99 74.08 -23.01 Peak 157 337 P
5 7437.00 =4,33 25.14 20.81 54.00 =33,19 Average 284 142 P
@ 7437 .08 -4.33 54.71 58.38 74. 08 -23.62 Pealk 284 142 P

llote: Level=Reading+Factor
Margin=Level -Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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5.4.5. 20dB Bandwidth & 99% Occupied BW

. , Frequency range Frequency range
0,
Fre(qr 1“:2)(:3/ 20dB g\;mg\)’v'dth 99% O?&llj_'pzlfd BW MHz (20dB Down) | MHz (20dB Down)
fL > 2400 MHz |fH < 2483.5 MHz

2402 1.56 1.84 2401.1400
2439 1.80 1.86

2479 1.58 1.84

- 2479.7200

20dB Bandwidth

CHO01, 2402MHz CHO5, 2479MHz
@ RBW 120 kHz Narker 3 [T1 ] %

RBW 120 kHz Narker 3 [T1 ]
VBW 300 kHz 94.18 dBp V
Ref 127 dBuv At 10 dB

VBW 300 kHz 92.84 dBy V
SWT 2.5 ms 2.402700000 GHz Ref 127 dBpv At 10 dB SWT 2.5 ms 2.479720000 GHz
Offskt __ 20]dB Varker | [T1 ] H Offspt 20 |dB Narker | [T1 ]
113.8p dBu v 112.88 dBu v
ba:
2(401980000 GHz 2478980000 GHz
- D1 113.42 dBuv — - b1 11243 dBpv Narker P [T1 ]
| 4 - PY] 2
Y # SRES L -
/\1 2/401140000 GHz |\ =y /‘\/ 2478140000 GHz |\

3.82 dBHV 31(/ \

f/ w\ D2 92.83 dB /j/“} 2 \/\\
AL Nl ] LI T

D:

<
2
=
-

Center 2.402 GHz 1 MHz/ Span 10 MHz

Center 2.479 GHz 1 MHz/ Span 10 MHz

CHO03, 2439MHz
@ RBW 120 kHz Narker 3 [T1 ]

VBW 300 kHz 93.00 dBp V
Ref 127 dBuv At 10 dB SWT 2.5 ms 2.439940000 GHz
Offspt  20(dB

Narker | [T1 ]

113.0D dBu v

2[4390000f0 GHz |EN
[T1]

Narke
-
/\f 2|438140000 GHz [Lv

| D1 113 HBp!

I

Center 2.439 GHz 1 MHz/ Span 10 MHz

,
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CERPASS TECHNOLOGY CORP.

Report No.: TEFC1711062

99% Occupied BW
CHO01, 2402MHz

®

RBW 120 kHz Narker 1 [T1 ]
VBW 300 kHz 113.78 dBu V
SWT 2.5 ms 2.401980000 GHz

Ref 127 dBuv At 10 dB

Offspt ~ 20[dB OBW [..84000000 MHz
Temp 1 (T1 OBW]
89.45 dBu Vv
2(401080000 GHz

WD | e R i
92.96 dBu V| Ly
2[402920000 GHz

T |

Center 2.402 GHz 1 MHz/ Span 10 MHz

CHO03, 2439MHz
®

RBW 120 kHz Narker 1 [T1 ]
VBW 300 kHz 11291 dBp v
Ref 127 dBuvV Att SWT 25 ms 2.438980000 GHz

Offspt  20[dB

10 dB

OBW _[L.860000§00 MHz
Temp 1 [T1_OBWI

89.95 dBu V
2|438060000 GHz

W Pt 4
92.68 dBu v
2[439920000 GHz

T [ WL, va V WMLAVA M,

Center 2.439 GHz 1 MHz/ Span 10 MHz

CHO5, 2479MHz

@

Ref 127 dBuv

RBW 120 kHz Narker 1 [T1 ]
VBW 300 kHz 112.83 dBp v

At 10 dB SWT 2.5 ms 2.478980000 GHz

Offsft  20[dB OBW [1.840000p00 MHz
Temp 1| [T1 OBW]
88.02 dBu Vv
2478080000 GHz

F OBt
92.60 dBp V
2/479920000 GHz

Mk/‘M/

m "
o

Center 2.479 GHz

1 MHz/ Span 10 MHz
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5.4.6. Maximum Peak and Average Output Power

Modulation Frequency Power Output (dBm) Power Output (mW)
Channel
Type (MHz) Peak Average Peak Average
1 2402 -0.36 -0.47 0.920 0.897
FSK 3 2439 -0.21 -0.35 0.953 0.923
5 2479 -0.14 -0.25 0.968 0.944

*For reference only
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