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Laboratory Information

We, QuieTek Corporation, are an independent EMC and safety consultancy that was established
the whole facility in our laboratories. The test facility has been accredited/accepted(audited or listed)
by the following related bodies in compliance with ISO 17025, EN 45001 and specified testing scope:

Taiwan R.O.C. . BSMI, NCC, TAF
Germany : TUV Rheinland
Norway : Nemko, DNV
USA . FCC

Japan . VCCI

China . CNAS

The related certificate for our laboratories about the test site and management system can be downloaded
from QuieTek Corporation’s Web Site :http://www.quietek.com/tw/ctg/cts/accreditations.htm

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :
http://www.quietek.com/

If you have any comments, Please don'’t hesitate to contact us. Our contact information is as below:

HsinChu Testing Laboratory :
No.75-2, 3rd Lin, Wangye Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan, R.O.C.
TEL:+886-3-592-8858 / FAX:+886-3-592-8859 E-Mail : service@quietek.com

LinKou Testing Laboratory :
No0.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan, R.O.C.
TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789 E-Mail : service@quietek.com

Suzhou Testing Laboratory :
No0.99 Hongye Rd., Suzhou Industrial Park Loufeng Hi-Tech Development Zone., SuZhou, China
TEL : +86-512-6251-5088 / FAX : 86-512-6251-5098 E-Mail : service@quietek.com

Page: 3 of 50



L]
QL’ IeTeK Report No.: 139S058R-RF-US-P06V02

TABLE OF CONTENTS

Description Page
I €T oo = | B Vg (o] =i [0 IO 6
0 T L O I 9 7Yoo o o 6
22 |V (o o (=3 @ 0 T= T > i [ ISR 8
1.3. Tested SYStem DELallS .......ouuuiiiiie e 9
1.4. Configuration of TeSted SYSIEM ......ccoiiiiiiiii e 10
1.5, EUT EXEICISE SOWAIE ......euuuiiiieieeeieieiiiie e e ettt s e e e e e e et s e e e e e e e eeanaannaeaeeeeees 11
N =Tl 1 ToF= L = 12
2.1, SUMMAry Of TESE RESUIL........uuiiii i e e e e e 12
F N 1 =1 A =1 01V o] ] o 1= o | 13
1 T @0 o (114 (=0 [ =1 15517 [ o USRS 14
3.1, TSt EQUIPMIENT ... .t s e e e e e e ettt e e e e e e e e e eataaa e e aaeeaeennrnnns 14
I I [T Ao = (| o PRSP PPRTUPPPIN 14
G 70 FE o T S 15
G S 1= 1S] B o 0 Yot = o [ S 15
G T U g To = g = 11 /S 15
G T T =251 S == U R 15
N = Yo L= 1 =0 [ = 0 11515 (] I SESPSR 16
g O =13 A o U o] =T o O USREPPSSR 16
O =T Y] (U] o PP PPPTPPPIN 17
e TR 1 o | PSSP 18
B =S B o (0 Yot =T [ = PSR 18
T Tt = T =] | SEPPPSR 18
T =S A (=1 | PP 19
5. RF Antenna Conducted SPUFMOUS..........iiiieeiiiieiiiiiie e e e e e e e e e e e e e e e eeeaaaann e e e eeeeeennes 22
5.1, TSt EQUIPMENT ... .ot e e e e e e e e ettt e e e e e e e e e easaan e e aeeeaeeenrnnns 22
o T2 [T AR = (| o PP PP P PPPRPPPIN 22
LS 0 T o T RSP 22
o S 1= 1] A o 0Tt = o [ - S 23
LR T U g T = g = 11 /S 23
o T =] S =S U R 24
6. Radiated EmIsSion Band EAQE .......coovvuiiiiiiiii it 28
G I =TS =0 [ U110 o 1= o | 28
T 1S B = U | o OO PPT 29
G0 T 1o 2 | RS 29
O =TS o o Yo = o U] S 29
ST U L To =T g = 111 Y/ 29
GG T =T A =T | | 30

Page: 4 of 50



L]
QL, leTeK Report No.: 139S058R-RF-US-P06V02

7. Operation Frequency Range of 20dB Bandwidth..............ccccoooiiiiiiiiiiiiiiiins 38
7.1, TEST EQUIPIMENT ... 38
7.2, TESE SBUUP ettt ettt e e ettt e e e e e e e 38
%S TR X 1 4 PP PEPRP PP 38
T4, TESE PrOCEAUIE ... e e e e e 38
7.5, UNCEITAINTY ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aans 38
7.6, TESTRESUIL ... e e e e e e e e e e e e e e e e e e e e e e e aans 39
8. Occupied BandWIidth ........cooo i 41
8.1, TeSE EQUIPIMENT ... 41
T [ 1 RS = LU o PP PRRPPPPPPPP 41
S0 T I o) TP 41
8.4, TESE PIOCEAUIE ... ..o 41
8.5, UNCEITAINTIY ..o 41
8.6, TESTRESUIL ... 42
0. POWET OULPUL ...ttt ettt e e e e et e e et e e e e e e e e e e nnn e e e e e eeees 44
0.1, TESE EQUIPIMENT ... 44
0.2, TESE SBIUP ettt ettt e e e e e e 44
TR TR N 1 01| TSP PEPRP PP 44
0.4, TESE PrOCEAUIE ... e e e e e e 44
0.5, UNCEBITAINTY ... e e e e e e e e e e e e e e e e e e e 45
9.6, TEST RESUIL ...t e e s e e e e e e e e e e e e e e e e e e e e 46
10. POWET SPECIIAl DENSITY .. ..uvtruritiiiiiiiiiiiiiiiiiebiieebbebeb bbb eeeebneennenenne a7
10.1. TSt EQUIPMIENT ...ttt a7
10,2, TESE SEBIUP .. eiieeetttt ettt ettt e ettt e e e 47
0 TR T N o T TP ERPT 47
10.4.TESE PrOCEUUIE......eeeiieieieetet ettt 47
(O RS U Tor=] ¢ r=1] | 2T T TP TP TP PP PTPPPPTPRTRRRPN 48
10.6.TESE RESUIL ...ttt s 49

Page: 5 of 50



Quielek

Report No.: 139S058R-RF-US-P06V02

1. General Information

1.1. EUT Description

Product E-GO

Brand Name YUNEEC
Model No. Cruiser
Working Voltage DC 26.5V
Antenna Type PCB Antenna

Bluetooth Specification

Version 4.0(single mode)

Frequency Range

2402- 2480 MHz

Channel Number 40
Channel Separation  [2MHz

Type of Modulation ~ [GFSK
Data Rate 1Mbps

Peak Antenna Gain

Reference to Antenna List

Bluetooth Antenna List

Antenna

Manufacturer

Peak Gain

PCB printed antenna |[YUNEEC International (China) Co., Ltd.|2.4GHz: 5.4dBi
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Bluetooth Working Frequency of Each Channel: (For V4.0)

Channel| Frequency |Channel| Frequency |Channel| Frequency |Channel| Frequency
00 2402 MHz 01 2404 MHz 02 2406 MHz 03 2408 MHz
04 2410 MHz 05 2412 MHz 06 2414 MHz 07 2416 MHz
08 2418 MHz 09 2420 MHz 10 2422 MHz 11 2424 MHz
12 2426 MHz 13 2428 MHz 14 2430 MHz 15 2432 MHz
16 2434 MHz 17 2436 MHz 18 2438 MHz 19 2440 MHz
20 2442 MHz 21 2444 MHz 22 2446 MHz 23 2448 MHz
24 2450 MHz 25 2452 MHz 26 2454 MHz 27 2456 MHz
28 2458 MHz 29 2460 MHz 30 2462 MHz 31 2464 MHz
32 2466 MHz 33 2468 MHz 34 2470 MHz 35 2472 MHz
36 2474 MHz 37 2476 MHz 38 2478 MHz 39 2480 MHz
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1.2. Mode of Operation
QuieTek has verified the construction and function in typical operation. All the test modes were

carried out with the EUT in normal operation, which was shown in this test report and defined as:

Test Mode

Mode 1: Transmit-1Mbps(GFSK_BLE)

Note:

1. Regards to the frequency band operation: the lowest middle and highest frequency of channel
were selected to perform the test, then shown on this report.

2. For portable device, radiated spurious emission was verified over X, Y, Z Axis, and shown the

worst case on this report.
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1.3. Tested System Details
The types for all equipments, plus descriptions of all cables used in the tested system (including

inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord

1 |N/A N/A N/A N/A N/A
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1.4. Configuration of Tested System

Connection Diagram

0 B B

EUT

Signal Cable Type Signal cable Description

A

N/A

N/A
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1.5. EUT Exercise Software

1 [Setup the EUT and simulators as shown on above.

2 [Turn on the power of equipment.

3 [Select test mode and channel, then start to test.
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2. Technical Test

2.1. Summary of Test Result

[X] No deviations from the test standards
[ ] Deviations from the test standards as below description:

Test
Performed Test Item Normative References Deviation
Performed
Conducted Emission FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No

Section 15.207
RSS-Gen Issue 3 December 2010 Section 7.2.2

Radiated Emission FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
Section 15.209

RSS-210 Issue 8 December 2010
Section 2.7 Table 2 and Table 3

RF Antenna Conducted Spurious |[FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
Section 15.247(d)
RSS-210 Issue 8 December 2010 Section A8.5

Radiated Emission Band Edge  |FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
15.247(d)
RSS-210 Issue 8 December 2010 Section A8.5
Operation Frequency Range of |FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
20dB Bandwidth 15.215(c)
Occupied Bandwidth FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No

Section 15.247(a)(2)

RSS-Gen Issue 3 December 2010
Section 4.6.1 and 4.6.2

RSS-210 Issue 8 December 2010
Section A8.2(1)

Power Output FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
Section 15.247(b)(3)
RSS-210 Issue 8 December 2010 Section A8.4(4)

Power Spectral Density FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
Section 15.247(e)
RSS-210 Issue 8 December 2010 Section A8.2(2)
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2.2. Test Environment

ltems Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000
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3. Conducted Emission
3.1. Test Equipment

Conducted Emission / TR-1

Instrument Manufacturer Type No. Serial No. Cal. Date
EMI Test Receiver R&S ESCI 100726 2014.03.30
Two-Line V-Network R&S ENV216 100043 2014.03.30
Two-Line V-Network R&S ENV216 100044 2014.09.16
50o0hm Coaxial Switch |Anritsu MP59B 6200464462 2014.03.01
500hm Termination SHX TF2 07081401 2014.09.16
Temperature/Humidity

Meter zhicheng ZC1-2 TR1-TH 2014.01.10

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

3.2. Test Setup

Shielding Room

mp \fortical Reference Ground Plane Test Receiver
A ern——m amm I:
EUT AE +H ouo

M'—

wp  Horizontal Ground Reference Flang e
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3.3.

3.4.

3.5.

3.6.

Limit

FCC Part 15 Subpart C Paragraph 15.207 Limits

Frequency QP AV
(MHz) (dBuV) (dBuV)

0.15-0.50 66 - 56 56 — 46

0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.
Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz
to 0.5 MHz.

Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to KDB 558074 for
compliance to FCC 47CFR 15.247 requirements. The EUT was placed on a platform of
nominal size, 1 m by 1.5 m, raised 80 cm above the conducting ground plane. The vertical
conducting plane was located 40 cm to the rear of the EUT. All other surfaces of EUT were at
least 80 cm from any other grounded conducting surface. The EUT and simulators are
connected to the main power through a line impedance stabilization network (LISN). The LISN
provides a 50 ohm /50uH coupling impedance for the measuring equipment. The peripheral
devices are also connected to the main power through a LISN. (Please refer to the block
diagram of the test setup and photographs) Each current-carrying conductor of the EUT power
cord, except the ground (safety) conductor, was individually connected through a LISN to the
input power source.

The excess length of the power cord between the EUT and the LISN receptacle were folded
back and forth at the center of the lead to form a bundle not exceeding 40 cm in length.
Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9 kHz.

Uncertainty

The measurement uncertainty is defined as + 2.02 dB

Test Result

Not applicable.
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4. Radiated Emission

4.1. Test Equipment

Radiated Emission / AC-2

Instrument Manufacturer Type No. Serial No. Cal. Date
EMI Test Receiver R&S ESCI 100573 2014.04.30
Loop Antenna R&S HFH2-Z2 833799/003 2013.11.17
Bilog Antenna Teseq GmbH CBL6112D 27611 2014.10.15
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC2-C 2014.03.01
Temperature/Humidity

Meter Zhicheng ZC1-2 AC2-TH 2014.05.07
Radiated Emission / AC-5

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer Agilent N9010A MY48030494 |2014.03.30
Preamplifier Miteq NSP1800-25 1364185 2014.05.03
Preamplifier QuieTek AP-040G CHM-0906001 |2014.05.03
Bilog Antenna Teseq GmbH CBL6112D 27612 2013.10.15
Broad-Band Horn

Antenna Schwarzbeck BBHA9120D 499 2014.06.08
Broad-Band Horn

Antenna Schwarzbeck BBHA9170 294 2013.11.24
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2014.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C2 2014.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 102 AC5-C3 2014.03.01
Temperature/Humidity

Meter Zhicheng ZC1-2 AC5-TH 2014.01.11
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4.2. Test Setup

Below 1GHz Test Setup:

FRP Dome T """"""""""""""""""

Imtogm (Antenna Tower)

l Antenna
[ae || EUT =} V.

T [ 1 ! i A 1
80 cem I am/1om » Ib
(Turntable) - '

‘== GroundPlane e
- ogn

Test Receiver| W—

xz

Above 1GHz Test Setup:

FRP Dome T

Imtogm {Antenna Tower)

Antenna

Soem
(Turntable)

‘=t GroundPlane Pre-Amplifier
Spectrum Analyzer| 1 [ 7] [Controlted

I |
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4.3. Limit
FCC Part 15 Subpart C Paragraph 15.209

Frequency Distance Level

(MHZz) (m) (dBuV/m)

30 - 88 3 40

88 - 216 3 43.5
216 - 960 3 46
Above 960 3 54

4.4.

4.5.

Note 1: The lower limit shall apply at the transition frequency.

Note 2: Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system.

Note 3: E field strength (dBuV/m) = 20 log E field strength (uV/m)

Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to KDB 558074 for

compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated

360 degrees to determine the position of the maximum emission level. The EUT was

positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This

is repeated for both horizontal and vertical polarization of the antenna. In order to find the

maximum emission, all of the interface cables were manipulated according to ANSI

C63.4:2009 on radiated measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above

1GHz is 1MHz.

The frequency range from 30MHz to 10th harmonic is checked.

Note: When doing emission measurement above 1GHz, the horn antenna will be bended down
a little (as horn antenna has the narrow beamwidth) in order to keeping the antenna in the
“cone of radiation” of EUT. The 3dB beamwidth is 10~60 degrees for H-plane and 10~90
degrees for E-plane.

Uncertainty
The measurement uncertainty above 1G is defined as + 3.9 dB
3.8dB

+

below 1G is defined as

I+
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4.6. Test Result
All of the test result shown indicates the worst case, and spectrum analyzer

parameters setting as shown below:

Peak detector: RBW = 1MHz, VBW = 3MHz, sweep time = 200ms;

Average detector: RBW = 1MHz, VBW = 10Hz, sweep time = auto.

Measure Level = Reading Level + Cable Loss + Antenna Factor - Preamplifier Gain

Mode 1: Transmitter-1Mbps(GFSK_BLE)

CH|Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuVv/m) (dBuV/m)
H 4808.0 58.5 -6.2 52.3 54(Note2) -1.7 PK
00 \Y 4808.0 58.1 -6.3 51.8 54(Note2) -2.2 PK
H 7205.0 52.5 -1.7 50.8 54(Note?2) -3.2 PK
\Y 7205.0 52.9 -1.7 51.2 54(Note2) -2.8 PK
H 4876.0 60.4 -6.2 54.2 74 -19.8 PK
H 4876.0 42.5 -6.2 36.3 54 -17.7 AV
19 \Y 4876.0 58.9 -6.2 52.7 54(Note?2) -1.3 PK
H 7315.5 53.9 -1.4 52.5 54(Note2) -1.5 PK
\Y 7324.0 51.8 -1.4 50.4 54(Note2) -3.6 PK
H 4961.0 61.3 -6.3 55.0 74 -19.0 PK
H 4960.0 42.3 -6.3 36.0 54 -18.0 AV
39 \% 4961.0 61.0 -6.1 54.9 74 -19.1 PK
\Y 4960.0 44.3 -6.1 38.2 54 -15.8 AV
H 7443.0 52.5 -0.8 51.7 54(Note2) -2.3 PK
\ 7443.0 50.1 -0.8 49.3 54(Note2) 4.7 PK

Note 1: The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz,
18GHz~25GHz), therefore no data appear in the report.
2: This limit applies for using average detector, if the test result on peak is lower than
average limit, then average measurement needn’t be performed.
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The worst case of Radiated Emission below 1GHz:

Site: AC2

Time: 2013/11/04 - 11:26

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: CBL6112D_(30-2000MHz)

Polarity: Horizontal

EUT: E-GO

Power: DC 26.5V

Note: Model: Transmit at channel 2402MHz by BLE

a0

70

&0

50

40

s
2 » MWM
4 20
10
8]
=10
=20
30 100 1000
Fr equenay lfHHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 285.595 26.230 4.119 -19.770 46.000 22.111 QP
2 * 422.850 31.094 2.317 -14.906 46.000 28.777 QP
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Site: AC2

Time: 2013/11/04 - 11:28

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: CBL6112D_(30-2000MHz)

Polarity: Horizontal

EUT: E-GO

Power: DC 26.5V

Note: Model: Transmit at channel 2402MHz by BLE

a0

70

&0

50

40

s
2w W
-g L3
4 20
10
8]
=10
=20
30 100 1000
Fr equenay lfHHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 326.820 25.554 2.158 -20.446 46.000 23.396 QP
2 * 457.770 31.306 1.010 -14.694 46.000 30.296 QP
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5. RF Antenna Conducted Spurious
5.1. Test Equipment

RF Antenna Conducted Spurious / TR-8
Instrument Manufacturer Type No. Serial No. Cal. Date

Spectrum Analyzer Agilent N9010A MY48030494  2014.03.30

Temperature/Humidity _
zhicheng ZC1-2 TR8-TH 2014.05.08

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

5.2. Test Setup

Spectrum Analyzer

T oo EUT

Non-Conducted
Table

- Ground Reference Plane s

5.3. Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated

measurement.

Page: 22 of 50



L]
QL’ IeTeK Report No.: 139S058R-RF-US-P06V02

5.4. Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247

requirements.
Set RBW = 100 kHz, Set VBW > RBW, scan up through 10th harmonic.

5.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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5.6. Test Result

Product E-GO

Test Item RF Antenna Conducted Spurious

Test Site : TR-8

Test Mode Mode 1: Transmit-1Mbps(GFSK_BLE)

Channel 00&19&39 -1

71 Agilent Speetium Knalyres - Swapt 54

Mg Type: Log-Pwr

r . -y ]
Marker 1 956348908723 MHz el

input: I PHO: Fast Ly
IF Gaincl wwr

" Trig: Fres Run
#&men: 20 4B

Ref Offset 1 dB
Ref 10,00 dBm

Start 30.0 MHz

#Res BW 100 kHz #VEW 300 kHz

Sweep 93.3 ms (40000 pts)

FE®

D560 PM ow 04, 2013
Peak Search

Stop 1.0000 GHz
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Channel 00&19&39 -2

T L i e m————y EIE%
1 D515 PM bow 04, 2013
Marker 1 2.402035050876 GHz _ Avg Type: Log-Pur e REERIL
nput: I PHO; Fast Ly 174 Free Run b
IFGalncLow BAtten: 20 4B .

Ref Offset 1 dB
Ref 10,00 dBm

Start 1.000 GHz Stop 5.000 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 384 ms (40000 pts)

=it

Channel 00&19&39 -3

T Agilent Spectium Analyres - Swept 54
L DSCS7:32 PMbiow 04, 2013
1 . 1006525 z Auwg Type: Log-Pwr TRAC
Marker 4 _7.44025 "P' : Fast Lt Trig: Free Run By g|Hold > 1000100 P
IF Gainclow #&men: 20 4B

Ref Offset 1 dB
Ref 10,00 dBm

Start 5.000 GHz Stop 9.000 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 384 ms (40000 pts)

=it
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Channel 00&19&39 -4

71 Agilent Speetium Knalyres - Swapt 54

Marker 1 12.595889897247 GHz
input: 15 PHO: Fast Ly
IF Gaincl wwr

" Trig: Fres Run
#&men: 20 4B

Ref Offset 1 dB
Ref 10,00 dBm

Start 9.000 GHz
#Res BW 100 kHz

=it

#VEW 300 kHz

DOCL-49 PMbow 04, 2013
Ay Typa: Log-Pwr TRACE
Ay glHokd= 1000100 TV

Stop 13.000 GHz
Sweep 384 ms (40000 pts)

EE®
Peak Search

71 Agilent Speetium Knalyres - Swapt 54

-Marlu':r 1 16.973199329983 GHz ]
Input: i PNO: Fast Ly 109: Frée Run
IFGain:Low #&men: 20 4B

Ref Offset 1 dB
Ref 10,00 dBm

Start 13.000 GHz
#Res BW 100 kHz

=it

#VEW 300 kHz

BOCE: 30 PM Mow 04, 2013
Ay Typa: Log-Pwr TRAC
Ay glHokd= 1000100 P

Stop 17.000 GHz
Sweep 384 ms (40000 pts)
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Channel 00&19&39 -6

Tl Agilent Spectrum Analyrer - Swapt 54 EE&'
L DOC0G-2E PMMow 04, 2013 Feak Search
(8 20.85 G4 224 F4 Awg Type: Log-Pwr TRACT
Marker 1 20.8 P"'ﬂ' ] Trig: Free Run By g|Hold > 1000100 TV
IF Gainclow #&men: 20 4B

Ref Offset 1 dB
Ref 10,00 dBm

Start 17.000 GHz Stop 21.000 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 384 ms (40000 pts)

=it

Channel 00&19&39 -7

T Agilent Spectium Analyres - Swept 54
d 21-37:29 PMbow 04, 2013
Marker 1 24.997999949999 GHz A Type: Log-Fwr TRAC
et TPt Trig Free Run AwglHobd = 1001100 i
IFGain:Low #fmen: 20 4B

Ref Offset 1 dB
Ref 10,00 dBm

Start 21.000 GHz Stop 25.000 GHz
Res BW 3.0 MHz VEW 50 MHz Sweep 10.7 ms (40000 pts)

=it
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6. Radiated Emission Band Edge

6.1. Test Equipment

XRadiated Emission Band Edge / AC-5

Instrument Manufacturer Type No. Serial No. Cali. Due Date
Spectrum Analyzer Agilent N9020A MY49100159 |2014.03.30
Preamplifier Miteq NSP1800-25 1364185 2014.05.03
Preamplifier QuieTek AP-040G CHM-0906001 (2014.05.03
Bilog Antenna Teseq GmbH CBL6112D 27612 2014.10.15
DRG Horn ETS-Lindgren 3117 00123988 2014.01.21
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2014.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C2 2014.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 102 AC5-C3 2014.03.01
EMI Receiver Agilent N9038A MY51210196 |2014.06.09
Temperature/Humidity

Meter Zhichen ZC1-2 AC5-TH 2014.01.11

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.
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6.2.

6.3.

6.4.

6.5.

Test Setup

T —

lmiogm (Antenna Tower)
l Antenna
f - —=
Socm H—"— gm ——H - .
(Turntable) = —

“—  GroundPlane =TT Pre-Amplifier

Spectrum Analyzer| - oo | | [Controllef—

[ |

Limit

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC
part 15, must also comply with the radiated emission limits specified in Section 15.209(a) (see
Section 15.205(c)).

Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to ANSI C63.10 for
compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated
360 degrees to determine the position of the maximum emission level. The EUT was
positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This
is repeated for both horizontal and vertical polarization of the antenna. In order to find the
maximum emission, all of the interface cables were manipulated according to ANSI
C63.4:2009 on radiated measurement.

Uncertainty

The measurement uncertainty above 1G is defined as + 3.9 dB
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6.6. Test Result

Site: AC5

Time: 2013/11/04 - 15:28

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: E-GO

Power: DC 26.5V

Note: Model: Transmit at 2402MHz by BLE

120

4
— B0
£
=
@70
e I 2
= B0 S 3
40
a0
20
2310 2315 2330 2335 2330 2335 20 2345 2350 2355 2360 33aL 0 2370 2375 2380 2335 2380 2395 2400 24052408
Frequencyr(d{Hz)
No | Fla | Ma | Frequency Measure Reading Level | Over Limit Limit Factor Type
g rk (MHz) Level (dBuV) (dB) (dBuV/m)
(dBuV/m)
1 2310.245 57.957 21.018 -16.043 74.000 36.940 PK
2 2366.595 58.163 20.723 -15.837 74.000 37.440 PK
3 2390.000 53.718 16.071 -20.282 74.000 37.648 PK
4 * 2402.022 95.678 57.923 N/A N/A 37.755 PK
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Site: AC5

Time: 2013/11/04 - 15:33

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: E-GO Power: DC 26.5V
Note: Model: Transmit at 2402MHz by BLE
120
= B0
£
= 2
% 70
-
=1 a6l
50
1
40 ;
a0
20
2310 2315 2330 23RS 2330 2335 230 2345 2350 2355 23a0  23sh 2370 23¥5 2380 2385 2390 2305 2400 24052408
Frequency(h{Hz)
No | Fla | Ma | Frequency Measure Reading Level | Over Limit Limit Factor Type
g rk (MHz) Level (dBuV) (dB) (dBuV/m)
(dBuV/m)
1 2390.000 39.806 2.159 -14.194 54.000 37.648 AV
2 * 2402.169 66.995 29.238 N/A N/A 37.756 AV
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Site: AC5

Time: 2013/11/04 - 15:34

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: E-GO

Power: DC 26.5V

Note: Model: Transmit at 2402MHz by BLE

120

= B0
£
=
% 70
z 1 2
= Al 3
Lli o * il ST IR Tt Lol i [EORTHTRET DYRTIE | TP PRTIY) -"l
50 * L4
40
a0
20
2310 2315 2330 23RS 2330 2335 230 2345 2350 2355 23a0  23sh 2370 23¥5 2380 2385 2390 2305 2400 24052408
Frequency(h{Hz)
No | Fla | Ma | Frequency Measure Reading Level | Over Limit Limit Factor Type
g rk (MHz) Level (dBuV) (dB) (dBuV/m)
(dBuV/m)
1 2310.098 57.636 21.039 -16.364 74.000 36.597 PK
2 2366.154 57.439 20.567 -16.561 74.000 36.872 PK
3 2390.000 53.226 16.239 -20.774 74.000 36.988 PK
4 * 2402.022 93.832 56.785 N/A N/A 37.047 PK
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Site: AC5

Time: 2013/11/04 - 15:36

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: E-GO Power: DC 26.5V
Note: Model: Transmit at 2402MHz by BLE
120
= B0
£
=
% 70
: 7
=1 a6l
50
1
40 |
a0
20
2310 2315 2330 23RS 2330 2335 230 2345 2350 2355 23a0  23sh 2370 23¥5 2380 2385 2390 2305 2400 24052408
Frequency(h{Hz)
No | Fla | Ma | Frequency Measure Reading Level | Over Limit Limit Factor Type
g rk (MHz) Level (dBuV) (dB) (dBuV/m)
(dBuV/m)
1 2390.000 39.095 2.108 -14.905 54.000 36.988 AV
2 * 2402.022 65.592 28.545 N/A N/A 37.047 AV
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Site: AC5

Time: 2013/11/04 - 15:38

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: E-GO

Power: DC 26.5V

Note: Model: Transmit at 2480MHz by BLE

120

80

LevelidBu¥Vimn)

50

40

30

20

2476 2477 2478 2479 2480

0 /
i

2481 2482 2483 2454 2485 2486 2487 2488 2489 2490

2401 2492 2403 32404 2405 2406

2407 2408 2400 2500

Fraquency(Miz)
No | Fla | Ma | Frequency Measure Reading Level | Over Limit Limit Factor Type
g rk (MHz) Level (dBuV) (dB) (dBuV/m)
(dBuV/m)
1 * 2480.020 94.180 55.736 N/A N/A 38.444 PK
2 2483.500 62.508 24.033 -11.492 74.000 38.475 PK
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Site: AC5

Time: 2013/11/04 - 15:42

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: E-GO

Power: DC 26.5V

Note: Model: Transmit at 2480MHz by BLE

120
= B0
£
= 1
% 70
-
=1 a6l
SDJ
40
a0
20
2476 2477 2478 2470 2480 2481 2482 2483 484 2480 2406 2487 2488 2480 2400 2401 24097 2403 2404 2405 2406 2407 2403 2400 2500
Frequency(h{Hz)
No | Fla | Ma | Frequency Measure Reading Level | Over Limit Limit Factor Type
g rk (MHz) Level (dBuV) (dB) (dBuV/m)
(dBuV/m)
1 * 2480.164 66.807 28.362 N/A N/A 38.445 AV
2 2483.500 41.269 2.794 -12.731 54.000 38.475 AV
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Site: AC5

Time: 2013/11/04 - 15:43

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: E-GO

Power: DC 26.5V

Note: Model: Transmit at 2480MHz by BLE

120

80

LevelidBu¥Vimn)

50

40

30

20

0 //
B0

o

MMW%MAWMW

2476 2477 2478 2470 32480 2481 2482 2483 2484 2485 2486 2487 2483 32480 2400 2401 2492 2403 2404 2405 3406 2407 2408 2400 2500

Fraquency(Miz)
No | Fla | Ma | Frequency Measure Reading Level | Over Limit Limit Factor Type
g rk (MHz) Level (dBuV) (dB) (dBuV/m)
(dBuV/m)
1 * 2480.092 93.170 55.746 N/A N/A 37.424 PK
2 2483.500 60.617 23.176 -13.383 74.000 37.441 PK
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Site: AC5

Time: 2013/11/04 - 15:47

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: E-GO

Power: DC 26.5V

Note: Model: Transmit at 2480MHz by BLE

120
= B0
£
e 1
% 70
-
ey / \
50//
40
a0
20
2476 2477 2478 2470 2480 2481 2482 2483 484 2480 2406 2487 2488 2480 2400 2401 24097 2403 2404 2405 2406 2407 2403 2400 2500
Frequency(h{Hz)
No | Fla | Ma | Frequency Measure Reading Level | Over Limit Limit Factor Type
g rk (MHz) Level (dBuV) (dB) (dBuV/m)
(dBuV/m)
1 * 2480.164 64.889 27.464 N/A N/A 37.424 AV
2 2483.500 40.167 2.726 -13.833 54.000 37.441 AV
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7. Operation Frequency Range of 20dB Bandwidth
7.1. Test Equipment

Operation Frequency Range of 20dB Bandwidth / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Date

Spectrum Analyzer Agilent E4446A MY45300103  2014.01.21

Temperature/Humidity _
zhicheng ZC1-2 TR8-TH 2014.05.08

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

7.2. Test Setup

Spectrum Analyzer

e EUT

Non-Conducted
Table

e Ground Reference Plane -

7.3. Limit
20 dB bandwidth of the emission is contained within the operation frequency band.
7.4. Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247

requirements.
Set RBW = 100 kHz, Span greater than RBW.

7.5. Uncertainty

The measurement uncertainty is defined as & 1 kHz
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7.6. Test Result

Product E-GO
Test Item . |Operation Frequency Range of 20dB Bandwidth
Test Site : TR-8
Test Mode . Mode 1. Transmit-1Mbps(GFSK_BLE)
Channel 00 (2402MHz)
# Agilent T r___HSFEEF___-

Select Marker
1 2 3 4

Normal

™ fomengel Py
O Yl e Delta
.| Marker .
2.481276000 GHz (Trgilitnz FF’R::‘E

-16.11 dBm Ref A
z Span Pair

Span Center
Off

More
1aof 2

Copyright 2000-2005 Agilent Technologies
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Channel 39 (2480MHz)
# Agilent T Marker

W Select Marker
2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref &
Span Pair

Span Center

Off

More
1af 2

Copyright 2000-2005 Agilent Technologies
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8. Occupied Bandwidth
8.1. Test Equipment

Occupied Bandwidth / TR-8
Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer Agilent E4446A MY45300103  2014.01.21

Temperature/Humidity _
zhicheng ZC1-2 TR8-TH 2014.05.08

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

8.2. Test Setup

Spectrum Analyzer

“+H oo EUT

Hon-Conducted
Table

- Sround Reference Plane e

8.3. Limit
The minimum 6dB bandwidth shall be at least 500 kHz.
8.4. Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247

requirements.
Set RBW = 100 kHz, Span greater than RBW.

8.5. Uncertainty

The measurement uncertainty is defined as &= 1 kHz
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8.6.

Center Freq

2.482 GHz 2.40200808 GHz

Ch Freq
Noccupied Bandwidth

Center 2.402000000 GHz

Trig Fres

StartFreq
2399500808 GHz

Stop Freq
2. 404500088 GHz

CF Step
SA8.0E6088 kHz
Buto Man

Freq Offset
N (.0600R000 Hz

Signal Track

Occupied Bandwidth Occ BH % Pwr On 0ff

1.6668 MHz % dB

Transmit Freq Error
¥ dB Bandwuidth

Copyright 2000-2005 Agilent Technologies

Test Result
Product . [E-GO
Test Item . |6dB Occupied Bandwidth
Test Site : TR-8
Test Mode Mode 1: Transmit-1Mbps(GFSK_BLE)
6dB Occupied L 99% Occupied
Frequency ) Limit )
Channel No. Bandwidth Result Bandwidth
(MHz) (kHz)
(kHz) (kHz)
00 2402 639.0 500 Pass 1666.9
19 2440 638.5 500 Pass 1376.2
39 2480 637.9 500 Pass 1135.2
Channel 00 (2402MHz)
# Agilent T |FrequhanneI
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Channel 19 (2440MHz)
#  Agilent T |Freq/Channel

. Center Freq
Ch Freq 2.44 GHz Trig Fres | 5 14000000 GHz

Occupied Bandwidth I

Center 2.440000000 GHz Start Freq
243750000 GHz

Stop Freq
2. 442500008 GHz

CF Step
SAR.000088 kHz
Auto Man

Freq Offset
B.BEEAEAGE Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff

1.3762 MHz % dB

Transmit Freq Error
% dB Bandwuidth

Copyright 2000-2005 Agilent Technologies

Channel 39 (2480MHz)
#  Agilent T |Freq/Channel

Center Freq

Ch Freq 2.43 GHz Trig Free| 5 sapaa000 GHz

Occupied Bandwidth I

Center 2.480000000 GHz Start Freq
2.47750009 GHz

Stop Freq
24825000808 GHz

CF Step
SA8.0E6088 kHz
L Huto Man

Freq Offset
B.eARGEARG Hz

- - . — Signal Track
Occupied Bandvwidth Occ BH % Pur By 0 0ff

1.1352 MHz % dB

Transmit Freq Error

¥ dB Bandwuidth
Copyright 2000-2005 Agi Technologies
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9. Power Output
9.1. Test Equipment

Power Output / TR-8

Instrument Manufacturer [Type No. Serial No. Cal. Date

\Wideband Peak Power Meter |Anritsu ML2495A 0905006 2014.11.01
Power Sensor Anritsu MA2411B 0846014 2014.11.01
Temperature/Humidity Meter [zhicheng ZC1-2 TR8-TH 2014.05.08

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

9.2. Test Setup

Power Meter

- o Powar Sensor EUT

Non-Conducted
Table

s Ground Reference Plang e

9.3. Limit

The maximum peak power shall be less 1 Watt (30dBm).

Note: the conducted output power limit specified above is based on the use the antennas with
directional gains that do not exceed 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced below the stated values above, as appropriate, by the
amount in dB that the directional gain of antenna exceeds 6 dBi.

9.4. Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247

requirements.

Use the broadband peak RF power meter to test peak power and record the result.
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9.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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9.6. Test Result

Product . E-GO

Test Item . |Power Output

Test Site . [TR8

Test Mode : [IMode 1: Transmit-1Mbps(GFSK_BLE)

Channel No. Frequency | Measurement | Total Power Limit Result
(MH2z) Power Output (dBm) (dBm)
(dBm)

00 2402 6.16 6.16 30.00 Pass
19 2440 4.88 4.88 30.00 Pass
39 2480 3.05 3.05 30.00 Pass
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10. Power Spectral Density

10.1. Test Equipment

Power Spectral Density / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Date

Spectrum Analyzer Agilent E4446A MY45300103  2014.01.21

Temperature/Humidity _
zhicheng ZC1-2 TR8-TH 2014.05.08

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

10.2. Test Setup

Spectrum Analyzer

(H oo. EUT

Non-Conducted
Table

- Sround Reference Plane s

10.3.Limit

For digitally modulated systems, the power spectral density conducted from the intentional
radiated to the Antenna shall not be greater than 8dBm in any 3kHz band during any time
interval of continuous transmission.

10.4. Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247
requirements.

Set analyzer center frequency to DTS channel center frequency, the span to 1.5 times the DTS
channel bandwidth, RBW 3 kHz, Set VBW 3 * RBW, Sweep time = auto couple,
Detector = peak, Trace mode = max hold, Allow trace to fully stabilize, use the peak marker

function to determine the maximum amplitude level. If measured value exceed limit reduce
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RBW (no less than 3kHz) and repeat.

10.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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10.6. Test Result

Product . [E-GO
Test Item . [Power Spectral Density
Test Site : TR-8
Test Mode . Mode 1. Transmit-1Mbps(GFSK_BLE)
Measurement Total o
Frequency Limit
Channel No. PPSD PPSD Result
(MHZz) (dBm)
(dBm) (dBm)
00 2402 -4.27 -4.27 8 Pass
19 2440 -5.30 -5.30 8 Pass
39 2480 -6.95 -6.95 8 Pass
Channel 00 (2402MHz)

- Agilent T | Peak Search

Next Peak
HNext Pk Right
Mext Pk Left
Min Search
% A Pk-Pk Search

Mkr > CF

More
#UBH 10 kiz L of 2

Copyright 2000-2005 Agilent Technologies
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Channel 19 (2440MHz)
#  Agilent T | Peak Search

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

Mkr > CF

More

#UBM 10 kiz L

Copyright 2000-2005 Agilent Technologies

Channel 39 (2480MHz)
#  Agilent R T | PeakSearch

Next Peak
HNext Pk Right

Mext Pk Left

o

N
|ﬂ'rr|"

Min Search

Pk-Pk S h
fﬁ'mﬂ'ﬂ,:ﬂ “‘Jﬂ ’ earc
*I

'.‘L !
Marker Y MK 3 CF

2.479872000 GHz
-56.95 dBm

More
1af 2

] #\JBH 18 kHz
ght 2000-2005 Agilent Technologies

The End
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