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TEST RESULT CERTIFICATION
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Report No.: PTC801990160805E-FCO01

1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

FCC Partl15 (15.247) , Subpart C
KDB558074 D01 DTS Meas Guidance v03r05
Stanqard Test Item Judgment

Section

15.207(a) AC Conducted Emission PASS
15.247 (a)(2) 6dB Bandwidth PASS
15.247 (b)(3)

15.31(e) Peak Output Power PASS
15.247 (d) : , .

15205 Radiated Spurious Emission PASS
15.247 (e) Power Spectral Density PASS
15.247(d), o

15.205 Band Edge Emission PASS

15.203 Antenna Requirement PASS

NOTE:

(1)” N/A” denotes test is not applicable in this Test Report
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1.1 TEST FACILITY

Dongguan Precise Testing Service Co., Ltd.

Building D,Baoding Technology Park,Guangming Road2, Dongcheng District, Dongguan,
Guangdong, China, Dongguan, 523129

China

FCC Registration Number: 371540

1.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurementy + U > where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2 > providing a level of confidence of
approximately 95 % -

No. ltem Uncertainty
1 Conducted Emission Test +1.38dB

2 RF power,conducted +0.16dB

3 Spurious emissions,conducted +0.21dB

4 All emissions,radiated(<1G) +4.68dB

5 All emissions,radiated(>1G) +4.89dB

6 Temperature +0.5°C

7 Humidity 2%
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Product Name Wi-Fi + Bluetooth LE (WiBlue) module
Trade Name GT-tronics
Model Name EC864FPA,EC865FPA,EC864FPB,EC865FPB,EC865FXA
Model Difference Only the model names and colors are different.
The EUT is a Wi-Fi + Bluetooth LE (WiBlue) module
Operation 2402~2480 MHz
Frequency:
Modulation Type: GFSK
Bluetooth BLE4.2
Number Of Channel |[40CH
Antenna Please see Note 3.
Product Description | |Designation:
Output Power(Peak):|3.42 dBm
Antenna Gain (dBi) |[-0.30dBi for BLE; 2dBi for WIFI

Based on the application, features, or specification exhibited in
User's Manual, the EUT is considered as an ITE/Computing
Device. More details of EUT technical specification, please refer to
the User's Manual.

Channel List Please refer to the Note 2.
Battery DC 3.3V
Connecting I/O

Please refer to the User's Manual

Port(s)

Note:
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1. For a more detailed features description, please refer to the manufacturer’s specifications or
the User's Manual.

2.
Channel List
Frequenc Frequenc Frequenc Frequenc
Channel (I\CJIHZ) y Channel (,\c}le) Y Channel (l\chHz) 4 Channel (I\CJIHZ) y
00 2402 10 2422 20 2442 30 2462
01 2404 11 2424 21 2444 31 2464
02 2406 12 2426 22 2446 32 2466
03 2408 13 2428 23 2448 33 2468
04 2410 14 2430 24 2450 34 2470
05 2412 15 2432 25 2452 35 2472
06 2414 16 2434 26 2454 36 2474
07 2416 17 2436 27 2456 37 2476
08 2418 18 2438 28 2458 38 2478
09 2420 19 2440 29 2460 39 2480
3

' Table for Filed Antenna
Ant Brand Model Name Antenna Type |Connector| Gain (dBi) NOTE

A N/A N/A PCB antenna N/A -0.3 N/A




&b

PRECISE TESTING Page 9 of 38 Report No.: PTC801990160805E-FC01

2.2 DESCRIPTION OF TEST MODES

To investigate the maximum EMI emission characteristics generates from EUT, the test system
was pre-scanning tested base on the consideration of following EUT operation mode or test
configuration mode which possible have effect on EMI emission level. Each of these EUT
operation mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

Pretest Mode Description
Mode 1 TX 2402
Mode 2 TX 2440
Mode 3 TX 2480
Mode 4 Link Mode

For Conducted Emission

Final Test Mode Description

Mode 4 Link Mode

For Radiated Emission

Final Test Mode Description
Mode 1 TX 2402
Mode 2 TX 2440
Mode 3 TX 2480
Note:

(1) The measurements are performed at the highest, middle, lowest available channels.

(4) The module control circuit board, is a auxiliary equipment, to test the module
need to welding on the module control circuit board.
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2.3 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

C1

E-1/E-2 Ea AC Plug

EUT PC
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2.4 DESCRIPTION OF SUPPORT UNITS(CONDUCTED MODE)

The EUT has been tested as an independent unit together with other necessary accessories or

support units. The following support units or accessories were used to form a representative test
configuration during the tests.

Item Equipment Mfr/Brand Model/Type No. Series No.

E-1 Show Box N/A EC864FPA N/A

E-2 WIFI module control N/A LSDAWE N/A
circuit board

E-3 PC 4CV428DQXR 500-320cx N/A

ltem Shielded Type Ferrite Core Length

C-1 NO NO 1.0m

Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2)  For detachable type I/0 cable should be specified the length in cm in TLength ; column.
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2.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

RF Conducted Test

ltem K'Pd o Manufacturer | Type No. Serial No. .Last. Calibrated until Callbr.atlon
Equipment calibration period
EMC Analyzer .
1 (9k~26.5GHz) Agilent E4407B MY45109572 | Aug.04, 2016 | Aug.03, 2017 1 year
EXA Sianal MY505202075
2 9 Agilent N9010A (26B25MPBW?7| Aug.04, 2016 | Aug.03, 2017 1 year
Analyzer X
3 EM' Test R&S ESCI 101155 | July 15, 2016 | July 14,2017 | 1 year
eceiver
Humidity GTH-225-40
4 Chamber GF 1P IAA061225 | July 15,2016 | July 14, 2017 1 year
Radiated Emissions
ltem K|_nd o Manufacturer Type No. Serial No. _Last_ Calibrated until Cahbr_atlon
Equipment calibration period
1 EMITest | Rohde&Schwar| g0 101417 | July 15,2016 | July 14,2017 | 1 year
Receiver z
Trilog | scHWARZBEC
2 Broadband K VULB9160 9160-3355 | July 15, 2016 | July 14, 2017 1 year
Antenna
3 Amplifier EM EM-30180 060538 July 15, 2016 | July 14, 2017 1 year
¢
4 |Hom Antenna SCHW’?(RZBEC BBHA9120D 3_2102 July 15,2016 | July 14,2017 | 1 year
46
¢
5 [Loop Antenna SCHW'?(RZBEC FMZB1516 D1-3102 July 15, 2016 | July 14, 2017 1 year
43
g |3mAnechoic] ~penavy 966 PTC-002 | June 6,2016 | June 6,2017 | 1 year
Chamber
Conducted Emissions
ltem K'T‘d ol Manufacturer Type No. Serial No. L ast. Calibrated until Cal|brat|on
Equipment calibration period
1 EMI Test R&S ESCI 101155 | July 15, 2016 | July 14,2017 | 1 year
Receiver
2 LISN SCHW’?(RZBEC NSLK 8128 | 8128-289 | July 15,2016 | July 14,2017 | 1 year
3 Cable LARGE RF300 - July 15, 2016 | July 14, 2017 1 year
4  |Shielded room| CHENGYU 843 PTC-001 June 6, 2016 | June 6, 2017 1 year
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3. EMC EMISSION TEST
3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 POWER LINE CONDUCTED EMISSION Limits (Frequency Range 150KHz-30MHz)

Class A (dBuV) Class B (dBuV)
FREQUENCY (MHz) Standard
Quasi-peak Average Quasi-peak Average
0.15-0.5 79.00 66.00 66 - 56 * 56 - 46 * CISPR
0.50-5.0 73.00 60.00 56.00 46.00 CISPR
5.0-30.0 73.00 60.00 60.00 50.00 CISPR
0.15-0.5 79.00 66.00 66 - 56 * 56 - 46 * FCC
0.50-5.0 73.00 60.00 56.00 46.00 FCC
5.0-30.0 73.00 60.00 60.00 50.00 FCC

Note:
(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz
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3.1.2 TEST PROCEDURE
a. The EUT was placed 0.4 meters from the horizontal ground plane with EUT being connected
to the power mains through a line impedance stabilization network (LISN). All other support

equipments powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/0 cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

3.1.3 DEVIATION FROM TEST STANDARD
No deviation

3.1.4 TEST SETUP

Vertical Reference
/ Ground Plane /TestReceiver

—— L 1
EUT Mgggg
|

[ L

| 80cm
| |
\Horizontal Reference

Ground Plane

40cm

|LISNh |
|l

Note: 1.Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

3.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.
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3.1.6 TEST RESULTS

EUT : Wi-Fi + Bluetooth LE (WiBlue) Model EC864FPA
module

Temperature : 26 C Relative Humidity : 54%

Pressure : 1010hPa Phase : L

Test Voltage : |AC 120V Test Mode : Mode 4

Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type

(MHz) (dBuv) (dB) (dBuv) (dBuVv) (dB)
0.1860 44 .95 9.56 54.51 64.21 -9.70 QP
0.2779 37.34 9.88 47.22 60.88 -13.66 QP
0.3899 30.78 9.94 40.72 58.06 -17.34 QP
0.4860 27.83 10.02 37.85 56.24 -18.39 QP
0.1860 32.60 9.56 42.16 54.21 -12.05 AVG
0.2779 23.34 9.88 33.22 50.88 -17.66 AVG
0.3899 17.13 9.94 27.07 48.06 -20.99 AVG
0.4860 12.54 10.02 22.56 46.24 -23.68 AVG

Remark:

1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥Y

Limit: —
AVE:

— |

40

peak

AVE

-20
0.150 0.5 [MHz] 5 30,000
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= .
EUT Wi-Fi + Bluetooth LE (WiBlue) Model - EC864FPA
module
Temperature : 26 C Relative Humidity : (54%
Pressure : 1010hPa Phase : N
Test Voltage : |AC 120V Test Mode : Mode 4
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuv) (dB) (dBuV) (dBuv) (dB)
0.1860 45.60 9.56 55.16 64.21 -9.05 QP
0.2779 38.33 9.88 48.21 60.88 -12.67 QP
0.3780 32.46 9.92 42.38 58.32 -15.94 QP
0.4820 31.03 10.01 41.04 56.30 -15.26 QP
0.1860 31.27 9.56 40.83 54.21 -13.38 AVG
0.2779 20.93 9.88 30.81 50.88 -20.07 AVG
0.3780 14.74 9.92 24.66 48.32 -23.66 AVG
0.4820 12.63 10.01 22.64 46.30 -23.66 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.
100.0 dBu¥
Limit: —_—
AVE:
\ I
40
peak
AVG
-20
0.150 0.5 [MHz] h 30.000
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3.2 RADIATED EMISSION MEASUREMENT

3.2.1 RADIATED EMISSION LIMITS (Frequency Range 9kHz-1000MHz)

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to

be followed.
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
Above 1GHz
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RB / VB (emission in restricted

1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average

band)
Below 1GHz
Receiver Parameter Setting
Attenuation Auto

Start ~ Stop Frequency

9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RB 120kHz for QP
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3.2.2 TEST PROCEDURE

a.

b.

The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz.
For frequencies above 1GHz, any suitable measuring distance may be used.

The EUT was placed on the top of a rotating table 0.8 meters(above 1GHz, the high was 1.5m)
above the ground at a 3 meter open area test site. The table was rotated 360 degrees to
determine the position of the highest radiation.

. The height of the equipment or of the substitution antenna shall be 0.8 m (above 1GHz, the

high was 1.5m); the height of the test antenna shall vary between 1 m to 4 m. Both horizontal
and vertical polarizations of the antenna are set to make the measurement.

. The initial step in collecting conducted emission data is a spectrum analyzer peak detector

mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then Quasi Peak detector mode re-measured.

. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the

EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

. For the actual test configuration, please refer to the related ltem —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

3.2.3 DEVIATION FROM TEST STANDARD
No deviation
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3.2.4 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

L Amplifier

| —
| |
spectruln
D'T” Analyzer
[

1 ] T
- 3m

Turntable :

1m to 4m
Spectrum \ EUT| .
Analyzer _|:|_ IU-Em i l
[
| —. —
Ground Plane -
Coaxial Cable
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(C) Radiated Emission Test-Up Frequency Above 1GHz

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0°to 360°

3m
| €-------mmmmmm e >

1. 5mI Turn Table
Absorbers

i AAAA

ANa s Network

3.2.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.2.6 TEST RESULTS (BETWEEN 9KHZ — 30 MHZ)

EUT. Wi-Fi + Bluetooth LE (WiBlue) Model EC864FPA
module
Temperature: 20 C Relative Humidtity: 48%
Pressure: 1010 hPa Test Voltage : DC3.3V
Test Mode : Mode 1 Low Ch Polarization : --
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- -- -- -- PASS
-- -- -- -- PASS
NOTE:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.
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3.2.7 TEST RESULTS (BETWEEN 30MHZ — 1GHZ)

EUT : Wi-Fi + Bluetooth LE (WiBlue) Model EC864FPA
module
Temperature : 20 C Relative Humidity : (48%
Pressure : 1010 hPa Test Voltage DC3.3V
Test Mode : Mode 1 Low Ch
72.0 dBu¥/m
Limit: —_—
Margin:
I
|
32 > . ; .
b

I O N (ST

30.000 40 50 60 70 80 (MHz) 300 400 500 600 70O 1000.000
Site Polarization:  Vertical Temperature: 24
Limit: FCC_PART15_B_03m_QP Power:  AC 120V/60Hz Humidity: 50 %
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor  ment Limit ~ Over Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree Comment

* o 31.5094 8.93 19.03 2796  40.00 -12.04 QP

42.1542 14.16 13.41 2757 40.00 -1243 QP

51.4806 18.05 9.07 2712  40.00 -12.88 QP

132.2206 15.93 10.92 26.85 4350 -16.65 QP

1
2
3
4 79.2426 15.12 9.14 2426  40.00 -15.74 QP
5
6

354.1831 12.20 14.21 26.41 46.00 -19.59 QP
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EUT Wi-Fi + Bluetooth LE (WiBlue) Model - EC864FPA
module
Temperature : 20 C Relative Humidity : |48%
Pressure : 1010 hPa Test Voltage DC3.3V
Test Mode : Mode 1 Low Ch
72.0 dBu¥/m
Limit: —_—
Margin:
[
|
b
32
5
::'Wz 3 M
W 4
-8
30.000 40 50 60 70 80 [MHz) 300 400 500 600 700 1000.000
Site Polarization: Horizontal Temperature: 24
Limit: FCC_PART15_B_03m_QP Power:  AC 120V/60Hz Humidity: 50 %

Reading Correct Measure- Antenna Table

No. Mk. Freq. Level Factor  ment Limit ~ Over Height Degree
MHz dBuv dB dBuv/m dBuV/m dB Detector cm degree Comment

1 * 30.0000 6.34 19.57 25.91 40.00 -1409 QP
2 33.4448 6.36 17.90 24.26 40.00 -1574 QP
3 36.3813 5.67 16.72 22.39 40.00 -1761 QP
4 160.3456 8.99 11.45 20.44 4350 -23.06 QP
5 389.3549 12.03 14.77 26.80 46.00 -19.20 QP
6 989.5354 6.91 27.21 34.12 5400 -19.88 QP
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3.2.8 TEST RESULTS (1 GHZ-25GHZ)

EUT : Wi-Fi + Bluetooth LE (WiBlue) Model - EC864FPA
module
Temperature : 20 C Relative Humidity : 48%
Pressure : 1010 hPa Test Voltage : DC3.3V
Frequency Meter Reading Factor Emission Level Limits Margin EOR
(MHz) (dBp\v) dB} (dBp\fm) (dBp\im} (dB}
Low Channel (2402 MHz-Above 1G
4804.59 56.10 -3.684 52.48 74.00 -21.54 Pk Wertical
4804 .58 40.10 -3.64 36.48 54.00 -17.54 A Vertical
7206.54 80.82 -0.85 60.04 74.00 -13.95 Pk ertical
72068.54 4210 -0.85 41.15 54.00 -12.85 A Vertical
4804.70 50.32 -3.54 55.68 74.00 -18.32 Pk Horizontal
4804.70 42.43 -3.54 38.78 54.00 -156.21 A Haorizontal
T208.62 57.89 -0.85 5@.04 74.00 -17.08 Pk Horizontal
720862 4207 -0.85 41.12 54.00 -12.88 A Haorizontal
Mid Channel (2440 MHz}-Above 1G
4820.64 80.82 -3.88 7.3 74.00 -16.68 Pk Wertical
48580.64 3832 -3.88 35.64 54.00 -18.38 A Vertical
7320.54 58.32 -0.82 58.50 74.00 -15.50 Pk Wertical
7320.54 41.84 -0.82 4117 54.00 -12.83 A Vertical
4880.62 50.07 -3.88 55.38 74.00 -18.81 Pk Horizontal
4880.62 41.76 -3.88 38.08 54.00 -15.82 A Haorizontal
732047 58.10 -0.82 57.28 74.00 -16.72 Pk Horizontal
732047 41.89 -0.82 4117 54.00 -12.83 A Horizontal
High Channel (2480 MHz}- Above 1G5
456095 57.89 -3.58 54.30 74.00 -18.70 Pk Wertical
456085 40.76 -3.58 37A7 54.00 -18.83 A ertical
7440.68 58.07 -0.88 57.38 74.00 -168.81 Pk Wertical
7440.60 40.07 -0.88 39.38 54.00 -14.81 A ertical
4560.54 58.32 -3.58 54.73 74.00 -18.27 Pk Horizontal
456054 40.40 -3.58 38.81 54.00 -17.18 A Haorizontal
7440.70 81.76 -0.88 &1.08 74.00 -12.82 Pk Horizontal
7440.70 41.21 -0.88 40.53 54.00 -13.47 A Haorizontal

Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).

(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3)AIl other emissions more than 20dB below the limit.
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EUT : Wi-Fi + Bluetooth LE (WiBlue) Model - EC864FPA
module
Temperature : 20 C Relative Humidity : 48%
Pressure : 1010 hPa Test Voltage : DC3.3V
Bandedge for Low and High Ch
Frequency |Meter Reading| Factor |Emission Level| Limits Margin Detector
(MHz) (dBuV) (@B) | (dBuVim) | (dBuV/im) | (dB) Type | Comment
2326.72 6139 -13.06 48.33 74 -2567 Pk Wertical
232672 L5 53 -13.06 42 47 h4 -11.563 AV Wertical
2400 64 57 -13.06 5151 T4 -22.49 Pk Wertical
2400 5504 -13.06 4198 54 -12.02 AV Wertical
2378.23 6127 -13.06 4821 74 -2579 Pk Honzontal
237823 6642 -13.06 4336 h4 -10.64 AV Horizontal
2400 65.02 -13.06 51.96 T4 -22.04 Pk Horizontal
2400 55 85 -13.06 4279 54 -11.21 AV Horizontal
24835 62.1 -12.78 4932 T4 -24 68 Pk Wertical
24835 61.62 -12.78 48.84 54 516 AV Wertical
24835 61.82 -12.78 49.04 T4 -24 .96 Pk Horizontal
24835 6148 -1278 487 54 -5.30 AV Horizontal

Note: (1) All other emissions more than 20dB below the limit.
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4. POWER SPECTRAL DENSITY TEST

4.1 APPLIED PROCEDURES / LIMIT
FCC Part15 (15.247) , Subpart C

Section Test Item Limit Frequ(el\r/lchyZ)Range Result
15.247 Power Spectral Density (in a8n3P?3rPr(]Hz) 2400-2483.5 PASS

4.1.1 TEST PROCEDURE

1. Set analyzer center frequency to DTS channel center frequency.
2. Set the span to 1.5 times the DTS channel bandwidth.

3. Set the RBW = 3 kHz.

4. Set the VBW = 3 x RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9
1

. Use the peak marker function to determine the maximum amplitude level.
0. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

4.1.2 DEVIATION FROM STANDARD
No deviation.

4.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

4.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special
operating condition is specified in the follows during the testing.
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4.1.5 TEST RESULTS

Wi-Fi + Bluetooth LE (WiBlue)

EUT : Model : EC864FPA
module
Temperature : 25 C Relative Humidity : |60%
Pressure : 1015 hPa Test Voltage : DC3.3V
Test Mode TX Mode /CHO00, CH19, CH39
Frequency POW(eJBDrﬁ;]Sity (Iaiénniﬂlt) Result
2402 MHz -7.816 8 PASS
2440 MHz -5.749 8 PASS
2480 MHz -6.158 8 PASS
TX CHOO
o e R T Freg/Channel
Mkr1 2.401994 GHz
Ref 20 dBm #Atten 20 dB 7.816 dBm
Peak Center Freq
240200000 GHz
Log
10
dB! Start Freg
Offst 3 2 40144500 GHz
1D .ﬂ.r."lgh

E
K
= |

[}
dB
Y g | e
M M\ CF Step

111000000 kHz

uto Man
M1 $2
53 FC Freq Offset
AL 0.00000000 Hz
Signal Track
On Off
Center 2.402 GHz Span 1.1 MHz || Scale T‘.\’Df_
#Res BW 3 kHz #VBW 10kHz  Sweep 1269 ms (401 pts)  -°F -
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TX CH19
i I R T PeakSearch
Mkr1 2.439994 GHz
Ref 20 dBm #Atten 20 dB 5.749 dBm
Peak Meas Tools *
Log
10
gffﬁ‘;t | Mext Peak
;]igi - [I"t.v WI" ..{"N'LS Tfnwr.lllﬁ ol
" o i TRk WMﬂ | MNext Pk Right
{le " ! V'L,l"r"l
' Next Pk Left
M1 S2
53 FC Min Search
AA
Pk-Pk Search
Center 2.44 GHz Span 1.11 MHz 1'”'?59
#Res BW 3 kHz #UBW 10 kHz Sweep 126.9 ms (401 pts) o
TX CH39
i Agilent R T Peak Search
Mkr1 2.479994 GHz
Ref 20 dBm #Atten 20 dB 6.158 dBm
Peak Meas Tools *
Log
10
gff"‘;t | Next Peak
10 S W"‘Mﬁ VN
" e Rl W i Next Pk Right
L | NiE
NWI ! VUV\
' Next Pk Left
M1 52
33 FC Min Search
AA
Pk-Pk Search
Center 2.48 GHz Span 1.1 MHz 1'"“'?;_9
#Res BW 3 kHz #VBW 10 kHz Sweep 126.9 ms (401 pts) 0
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5. BANDWIDTH TEST

5.1 APPLIED PROCEDURES / LIMIT
FCC Part15 (15.247) , Subpart C

) o Frequency Range
Section Test ltem Limit Result
(MHz)

_ >= 500KHz
15.247(a)(2) Bandwidth _ 2400-2483.5 PASS
(6dB bandwidth)

5.1.1 TEST PROCEDURE

1. Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower) that are attenuated by 6 dB relative to
the maximum level measured in the fundamental emission.

5.1.2 DEVIATION FROM STANDARD
No deviation.

5.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

5.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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5.1.5 TEST RESULTS

EUT : Wi-Fi + Bluetooth LE (WiBlue) Model EC864FPA
module
Temperature : 25 C Relative Humidity : |60%
Pressure : 1012 hPa Test Voltage DC3.3V
Test Mode : TX Mode/CHO00, CH19, CH39
Channel
Frequency 6dB I?s:d)vwdth Separation Result
z
(MHz)
2402 MHz 760.379 >=500KHz PASS
2440 MHz 758.199 >=500KHz PASS
2480 MHz 754.162 >=500KHz PASS
TX CHO0O0
# Agilent L | Meas Setup
Avg Number
Ch Freq 2.482 GHz Trig Free 16
Occupied Bandwidth u
Avg Mode
Exp kepeat
Max Hold
On OFf
Occ BH Z Pwr
93.80 %
0BHW Span
3.00000088 MHz
X dB
Occ BH % Pwr -6.66 dB
1.8838 MH x dB ——
T it F E 1 ptimize
x 4B Bandwidth 7605 Ref Level

Copyright 2000-2004 Agilent Technologies
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TX CH 19

# Agilent L Trace

Ch Freq 2.44 Gz Trig Free , Trace
Occupied Bandwidth I

Clear Write
Max Hold
Min Hold
View
Occupied Bandwidth £l

1.0818 MHz

Transmit Freq Error -21.1
% B Bandwidth

Copyright 2000-2004 Agilent Technologies

TX CH 39
% Agilent RL Trace

Ch Freq 2.43 GHz , Trace
Occupied Bandwidth
Clear Hrite
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pur Blank

1.8777 MHz x dB

Transmit Freq Error
% B Bandwidth 54.1¢

Copyright 2000-2004 Agilent Technologies
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6. PEAK OUTPUT POWER TEST

6.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C

. . Frequency Range
Section Test ltem Limit Result
(MHz)
15.247(0)3) | oA OUPUL 4 watt or 30dBm 2400-2483.5 PASS
ower
6.1.1 TEST PROCEDURE
a. The EUT was directly connected to spectrum analyzer
6.1.2 DEVIATION FROM STANDARD
No deviation.
6.1.3 TEST SETUP
EUT SPECTRUM
ANALYZER

6.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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6.1.5 TEST RESULTS
EUT : Wi-Fi + Bluetooth LE (WiBlue) Model - EC864FPA
module
Temperature : 25 C Relative Humidity : |60%
Pressure : 1012 hPa Test Voltage DC3.3V
Test Mode : TX Mode /CHOO0, CH19, CH39
Maximum Peak
Test Frequency Conducted Output LIMIT
Channe Power
(MHz) (dBm) dBm
CHOO0 2402 3.42 30
CH19 2440 3.33 30
CH39 2480 2.96 30
TX CHO00
i Agilent L |PeakSearch
- ﬁ Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Marker

2.482242000 GHz Mkr 5 CF

More
#UBH 5 MHz L of 2

Copyright 2000-2004 Agilent Technologies




PRECISE TESTING Page 34 of 38 Report No.: PTC801990160805E-FCO1

TXCH 19
% Agilent L | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Marker
2. 440258000 GHz S
3.33 B s
z 1of 2

#YBH 5 MHz

TX 39
% Agilent L | Peak Search

Next Peak

Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr > CF

More
#UBH 5 MHz L of 2

Copyright 2000-2004 Agilent Technologies
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7. CONDUCTED SPURIOUS & BAND EDGE EMISSION

7.1 REQUIREMENT

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in
the 100kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement.

7.2 TEST SETUP

i

[]

|
Spectrum Analyzer EUT

7.3 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.3 Unless otherwise a
special operating condition is specified in the follows during the testing.

7.4 TEST RESULTS

CHOO0

Xl RL RF S0 AC SEMSE:INT ALIGN AUTO 02:26:41 PM Apr 28, 2016 Fi
Center Freq 12.515000000 GHz | Avg Type: Log-Pwr TRACE[ T35 e fequency
PNO: Fast 0 11i9: Free Run TYPE{‘ 1 ¢
IFGain:Low #Atten: 30 dB oETfP PPP PP
Auto Tune,
e RS
Ref Offset 0.5 dB Mkr1 2_;1%,,4 2 GHz
10 dBidiv__Ref 0.02 dBm 4.981 dBm|
HiLog 1
2 CenterFreq
00 i | 12.515000000 GHz,
30.0
40.0
- StartFreq
, P 30.000000 MHz
600 bl
700
0.0 Stop Freq
00 25.000000000 GHz
|Start 30 MHz Stop 25.00 GHz CFStep
Res BW 100 kHz #VBW 300 kHz 706000 Gila
| JAuto Man
2.402 2 GHz 4981 dBm
2 N 1 f 246119 GHz -48.867 dBm
2 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG |STATUS
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CH19

Agilent Spectrum Analyzer - Swept SA

Xl RL RF aS0%  AC SEMSEINT) ALIGNAUTO 02:30:43 PM Apr 26, 2016
Center Freq 12.515000000 GHz | Avg Type: Log-Pwr RACE 2345 6 Frequency
PNO: Fast (50 Trig: Free Run T ;\ d -
IFGain:Low #Atten: 30 dB PETIERERE R
Auto Tune
Ref Offset 0.5 dB Mkr1 2.440 0 GHz
10 dBidiv__Ref -0.62 dBm -5.620 dBm
HiLog 1
e CenterFreq
i =z | 12515000000 GHz
6
Ak 2
- o StartFreq
WW 30000000 MHz
BB
706
-B0.6 Stop Freq
- 25,000000000 GHz
|Start 30 MHz Stop 25.00 GHz CFStep
Res BW 100 kHz #VYBW 300 kHz Sweep 2.39 s (35000 pts S RETETO060 Gliz
[ x| v | | ] |Auto Man
N 24400 GHz £5.62 dBm
2 N 1 f 247168 GHz 47,67 dBm
2 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG T ;éTATUS‘ I

Agilent Specirem Analyzer - Swept 5A

| 0225 =1 PMap- 28, 21118
LT 5

Frequency

A‘vg'ﬁpt: LogPwr

PRO: Fast Trigi Fras Run

_._l TYFERA
IFlniatow | Bmen: 30 4B DﬂF‘F""F"""|

MKr1 2.480 0 GHz Auto Tune
-5.530 dBm

Ref Offset 0.5 dB
Rel -0.53 dBm

10 dBEidiv
Log

p'l‘:‘t 30 MHz Stop 25.00 GHz IT
i s BW 100 kKHz #FVBW 300 kHz Sweep 2.30 s (35000 pts 2 sw_‘up
|= I A 115 1142011 A T Man
M1 f 24800 GHz 5530 aBm
I M 1T 246340 GHz ABTET cBm
3 FreqOffset
5 0z
]
7
B
L]
0
1
iz

STATUS

4
]
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For Band edge

Agilent Spectrum Analyzer - Swept SA

CHOO0

Agilent Specirem &

WTEd - Swepl 54

L L RF aS0%  AC SENSEIINT ALIGNAUTO 02:40:52 PM Apr 268, 2016 Mark
Marker 1 2.402026000000 GHz [ Avg Type: Log-Pur TRACE[ 03456 arker
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100 T th—"’l e
IFGain:Low ~ Atten:30 dB | selectMarker
»
Mkr1 2.402 026 GHz| 1
Ref Offset 0.5 dB
f/0gaidvRef 20.00 dBm -4.978 dBm
1n.0
it 0‘ Normal
00 1
-200 25100 HEm|
00 Deltaj
-40.0
-50.0
11D R spomsebiochtrags s e e A ottt s b e s E T vt Fixed
-70.0
Start 2.31000 GHz Stop 2.40400 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) ol
2.402 026 GHz -4.978 dBm
2.400 000 GHz £9.156 dBm
2,390 000 GHz £9.936 dBm
Properties»
More
10f2
IMSG :STATUS

0272937 PMApr 28, 2016

Avg Typa: Lag-Pwr

N a- ar r:-l 244000000 -:" TRAE L]
PHO: Fasi Cp 178 Frae Rus AvgiHald= 300100 THPEJA Wbl
IF G g Fiten; 30 4B T o
Mkr1 2,480 244 GHz
Ref Offset 06 da
I'Ln deidiy - Rel 20,00 dBm -4.249 dBm
ag
{ ol
tart 247800 GHz Stop 2.50000 G
s BW 100 KH2 FVBW 300 kHZ Sweep 2,13 ms (1007 pis]
I'ﬂ |__FukcTion ] FURCTER wOTH] _FUKCTOR vle )
N r 2480 244 GHz -4.249 dBm

2 N f 2 £83 800 GHz 58981 dBm

.: ] r 485000 GHEz £9 614 dBm

]

&

T

]

& More
'}\: 102
12

WED ETATLE.
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8. ANTENNA REQUIREMENT

8.1 STANDARD REQUIREMENT
15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall
be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device.

8.2 EUT ANTENNA

The EUT antenna is PCB antenna. It comply with the standard requirement.




