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1. GENERAL INFORMATION

Applicant:

Manufacturer:

Equipment Authorization:
FCC ID:

Product:

Trade mark:

Model/Type reference:
Serial Number:

Report Number:

Sample Received Date:

Sample tested Date:

2. TEST SUMMARY

ComNav Technology Ltd.
Building E, No.50 Alley 2080 Lianhua Road 201103
Shanghai-China

ComNav Technology Ltd.
Building E, No.50 Alley 2080 Lianhua Road 201103
Shanghai-China

Certification

2ACHBT300

GNSS Receiver

N/A

T300

N/A

EESZG04250005

Apr. 25, 2014

Apr. 25, 2014 to June 13, 2014

The Product has been tested according to the following specifications:

Standard Test Item Test
FCC 15.107 Conducted Emission Yes
FCC 15.109 Radiated Emission Yes

3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated

for tests performed on the Product as specified in CISPR 16-4-2. This uncertainty
represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Test item Value (dB)

Conducted disturbance 3.0

Radiated disturbance (30MHz to 1GHz) 4.9
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4. PRODUCT INFORMATION AND TEST SETUP

4.1. PRODUCT INFORMATION
DC 5-27V

Ratin

gs:

4.2. TEST SETUP CONFIGURATION
See test photographs attached in Appendix 1 for the actual connections between Product
and support equipment.

4.3. SUPPORT EQUIPMENT

Page 4 of 22

No. D.&;’:;e Brand Model Series No. Data Cable Remark
Notebook lenovo Vostro 3400 GYQTVP1 N/A FCC DOC
Mouse L.Selectron M004 02284699 Un-shielded 1.2M FCC DOC
Printer HP 1020 CNCK766629 Un-shielded 1.2M FCC DOC
Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the

emission during the test.

2. Grounding was established in accordance with the manufacturer’s requirements and
conditions for the intended use.

5. FACILITIES AND ACCREDITATIONS

5.1 TEST FACILITY
All test facilities used to collect the test data are located at Hongwei Industrial Zone, 70
Area, Bao’'an District, Shenzhen, Guangdong, China. The site and apparatus are
constructed in conformance with the requirements of ANSI C63.4, CISPR 16-1-1 and other
equivalent standards.

5.2 TEST EQUIPMENT LIST
Instrumentation: The following list contains equipments used at CTI for testing.

The calibrations of the measuring instruments, including any accessories that may effect
such calibration, are checked frequently to assure their accuracy. Adjustments are made
and correction factors applied in accordance with instructions contained in the manual for

the measuring instrument.

Equipment used during the tests:

Shielding Room No. 1 - Conducted Emission Test
Equipment Manufacturer Model Serial No. Due Date
Receiver R&S ESCI 100009 07/19/2014
Spectrum Analyzer Agilent E4443A MY45300910 01/15/2015
LISN R&S ENV216 100098 07/19/2014
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3M Semi-anechoic Chamber (1)- Radiated disturbance Test

Equipment Manufacturer Model Serial No. Due Date
3M Chamber &
) ETS-LINDGREN FACT-3 3510 07/12/2016
Accessory Equipment
Spectrum Analyzer Agilent E4443A MY45300910 01/15/2015
Receiver R&S ESCI 100435 07/19/2014
TRILOG Broadband
schwarzbeck VULB 9163 618 06/25/2014
Antenna
Multi device Controller ETS-LINGREN 2090 00057230 N/A
Horn Antenna ETS-LINGREN 3117 00057407 07/19/2014
Microwave Preamplifier Agilent 8449B 3008A02425 03/19/2015

6. SYSTEM TEST CONFIGURATION

6.1.JUSTIFICATION

The system was configured for testing in a typical fashion (as a customer would normally
use it), The Product was placed on a turn table, which enabled the engineer to maximize

emissions through its placement as outlined in ANSI C63.4 (2009).

For maximizing emissions, the Product was rotated through 360°, the antenna height was
varied from 1 meter to 4 meters above the ground plane, and the antenna polarization was

changed. The rear of unit shall be flushed with the rear of the table.

All readings are extrapolated back to the equivalent three meter reading using inverse

scaling with distance. Analyzer resolution is 100 kHz or greater for frequencies below 1000

MHz. The spurious emissions more than 20 dB below the permissible value are not

reported.
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7. CONDUCTED EMISSION TEST
71.LIMITS
Limits for Class B digital devices
Limits
Frequency range dB(uV)
(MHz) :
Quasi-peak Average
0,15 to 0,50 66 to 56 56 to 46
0,50to 5 56 46
5to 30 60 50

NOTE: 1. The lower limit shall apply at the transition frequencies.

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 to 0.50 MHz.
7.2.BLOCK DIAGRAM OF TEST SETUP

Receiver

[~ oo
I__-:-__I

- 0.8m

Power
Supphy] ﬁL.Ig.II.

]

—1

= Gound ReferencePlane

7.3.PROCEDURE OF CONDUCTED EMISSION TEST
a. The Product was placed on a nonconductive table above the horizontal ground reference
plane, and 0.4 m from the vertical ground reference plane, and connected to the main

through Line Impedance Stability Network (L.I.S.N).

b. The RBW of the receiver was set at 9 kHz in 150 kHz ~ 30MHz with Peak and AVG
detector in Max Hold mode. Run the receiver’s pre-scan to record the maximum
disturbance generated from Product in all power lines in the full band.

Support
Equipment

EUT

c. For each frequency whose maximum record was higher or close to limit, measure its QP

and AVG values and record.
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7.4.WORST CASE TEST GRAPHS AND TEST DATA

80.0

dBuy
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-20

Limit:

AVE:

peak

AVG

0.150 05 MHz] 5 30.000
Site site #1 Phase: L Temperature: 24
Limit: FCC Part 15 B CE (QP) Power:  AC120V/60Hz Humidity: 53 %
EUT: GNSS Receiver
M/N: T300
Mode: Data exchange
Note:
Reading_Level Correct Measurement Limit Margin

No. Freq. (dBuVv) Factor (dBuVv) (dBuV) (dB)

MHz Peak QP AVG dB peak QP AVG QP AVG aF AVG  PIF Comment
1 0.1500 3425 3140 1590 975 4400 4115 2565 6599 5599 2484 3034 P
2 02099 3178 2760 2207 980 4153 3740 3187 6321 5321 -2581 -2134
3 03899 2849 2520 1141 980 3829 3500 2121 5806 4806 -23.06 -2685 P
4 12900 2589 2193 594 983 3572 3176 1577 5600 4600 -2424 3023 P
5 25299 2660 2370 898 992 3652 3362 1890 5600 4600 -2238 2710 P
6 174859 2092 1840 1681 1025 3117 2865 2706 6000 5000 -3135 2204 P
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80.0 dBu¥
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-20

Limit:

AVE:

peak

AVG

0.150 05 (MHz] 5 30.000
Site site #1 Phase: N Temperature: 24
Limit: FCC Part 15 B CE (QP) Power:  AC120V/60Hz Humidity: 53 %
EUT: GNSS Receiver
M/N: T300
Mode: Data exchange
Note:
Reading_Level Correct Measurement Limit Margin

No. Freq. (dBuv) Factor (dBuVv) (dBuVv) (dB)

MHz Peak QP  AVG dB peak QP AVG QP AVG QP  AVG  P/F Comment
1 02100 3159 2763 2285 980 4139 3743 3265 6320 5320 25677 2055 P
2 03460 2722 2340 1503 980 3702 3320 2483 5906 4906 -2586 -2423
3 08620 2307 2010 1284 980 3287 2990 2264 56.00 46.00 -26.10 -2336 P
4 12860 2619 2296 1056 983 3602 3279 2039 65600 4600 -2321 -2561 P
5 22860 2464 2107 1195 991 3455 30958 2185 56.00 4600 -2502 -2414 P
6 174900 1968 1724 1516 1025 2993 2749 2541 6000 5000 -3251 -2459 P
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8. RADIATED EMISSION TEST

8.1.LIMITS
Limits for Class B digital devices
limits at 3m
Frequency (MHz)
dB(uV/m)
30-88 40.0
88-216 43.5
216-960 46.0
Above 960 54.0

NOTE: 1. The lower limit shall apply at the transition frequency.
2. The limits shown above are based on measuring equipment employing a CISPR quasi-peak
detector function for frequencies below or equal to 1000MHz.
3. The limits shown above are based on measuring equipment employing an average detector
function for frequencies above 1000MHz.

8.2.BLOCK DIAGRAM OF TEST SETUP
30MHz ~ 1GHz:
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8.3.PROCEDURE OF RADIATED EMISSION TEST

30MHz ~ 1GHz:
a. The Product was placed on the non-conductive turntable 0.8m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 120 kHz
RBW. Record the maximum field strength of all the pre-scan process in the full band when
the antenna is varied between 1~4 m in both horizontal and vertical, and the turntable is
rotated from O to 360 degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
value: vary the antenna’s height and rotate the turntable from 0 to 360 degrees to find the
height and degree where Product radiated the maximum emission, then set the test
frequency analyzer/receiver to QP Detector and specified bandwidth with Maximum Hold
Mode, and record the maximum value.

Above 1GHz:
a. The Product was placed on the non-conductive turntable 0.8m above the ground at a full
anechoic chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 1IMHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied in both horizontal and vertical, and the turntable is rotated from 0 to 360
degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its AV
value: rotate the turntable from 0 to 360 degrees to find the degree where Product radiated
the maximum emission, then set the test frequency analyzer/receiver to AV value and
specified bandwidth with Maximum Hold Mode, and record the maximum value.
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8.4.WORST CASE TEST GRAPHS AND TEST DATA

76.9 dBu¥/m

Limit: e

Maigin: —_—

o 3 M
1 2WM/VJ

-3

30.000 127.00 224.00 121.00 412.00 515.00 £12.00 709.00 806.00 1000.00 WHz
Site site #1 Polarization: Horizontal Temperature: 24
Limit: FCC PART15 B Radiation Power:  AC120%/50Hz Humidity: 58 %
EUT: GNSS Receiver
M/N: T300
Mode: Data exchange
Note:
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuV) Factor (dBuv/m) (dBuV/m) (dB)
MHz Peak QP  AVG dB peak QP AVG QP AVG QP  AVG  P/F Comment
1 51.0167 7.55 517 1545 2300 2062 40.00 -19.38 P
2 2563333 941 640 1511 2452 21.51 46.00 -24 .49 P

3 359.8000 12.93 8.30 17.84 3077 26.14 46.00 -19.86 P
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76.9 dBu¥/m
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Limit: e

Maigin: —_—

_|—I
3?_|—|
P o it

———

-3

WM

30000 127.00 224.00 321.00 418.00 515.00 £12.00 709.00 806.00 1000.00 WHz
Site site #1 Polarization: Vertical Temperature: 24
Limit: FCC PART15 B Radiation Power:  AC120V/60Hz Humidity: 58 %
EUT: GNSS Receiver
M/N: T300
Mode: Data exchange
MNote:
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuv) Factor (dBuV/m) (dBuVv/m) (dB)
MHz Peak QP  AVG dB peak QP AVG QP  AVG QP  AVG P/F Comment
1 2450167 885 720 1489 2374 2209 4600 -23.91 P
2 3598000 1242 948 17.64 3026 2732 46.00 -18.68 P
3 4794333 924 810 1981 2905 2791 4600 -18.09 P
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869 dBu¥/m
Limit: —
AVG: —_—
3 W
2 M
a7

e

-13

1000.000 2500.00  4000.00 550000 7000.00 850000  10000.00 11500.00 13000.00 16000.00 MHz
Site site #1 Polarization: Horizontal Temperature: 24
Limit: FCC PART15B 3M ABOVE 1G PEAK Power:  AC 120V, 60Hz Humidity: 58 %
EUT: GNSS Receiver
M/N: T300
Mode: Data exchange
Note:
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuv) Factor (dBuVim) (dBuv/m) (dB)
MHz Peak QP  AVG dB peak QP AVG QP AVG QP  AVYG  PIF Comment
1 3975000 26.00 678 3278 7400 5400 4122 P
2 7000.000 2829 1237 4066 7400 5400 -3334 P
3 1257500 29.71 1818 47.89 7400 5400 -26.11 P
4 14150.00 30.72 2022 50.94 7400 5400 -23.06 P
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86.9 dBuv/m
Limit: —
AVE:

37 Tttt g

Ir‘l_J-,--v".-\-
-13
1000.000 2500.00  4000.00  5500.00  7000.00 850000  10000.00 11500.00 13000.00 16000.00 MHz
Site site #1 Polarization. Vertical Temperature: 24
Limit: FCC PART15B 3M ABOVE 1G PEAK Power.  AC 120V, 60Hz Humidity: 58 %
EUT: GNSS Receiver
M/N: T300
Mode: Data exchange
Note:
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuV) Factor (dBuV/m) (dBuVv/m) (dB)
MHz Pesk QP  AVG dB peak QP AVG aP  AVG QP  AVG  P/F Comment
1 7000.000 27.84 1237 4021 7400 5400 -3379 P
2 8775000 27.70 13.06 4076 7400 5400 -3324 P
3 1042500 2639 1459 4098 7400 5400 -3302 P
4 15000.00 29.71 2131 51.02 7400 5400 -2298 P
Remark:

1. The highest frequency of the internal sources of the EUT is 1.6 GHz, so the measurement shall be
made up to 16 GHz.
2. The above tables show that the frequencies peak data are all below the average limit, so the average

data of these frequencies are deems to fulfill the average limits and not reported.
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

S
CONDUCTED EMISSION TEST SETUP

RADIATED EMISSION TEST SETUP (30MHz ~ 1GHz)
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RADIATED EMISSION TEST SETUP (Above 1GHz)
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APPENDIX 2 EXTERNAL PHOTOGRAPHS OF PRODUCT

External View of Product-1

External View of Product-2

»\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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APPENDIX 3 INTERNAL PHOTOGRAPHS OF PRODUCT

Internal View of Product-1

Internal View of Product-2

»\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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Internal View of Product-3

Internal View of Product-4

»\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333



mL TESTING INTERNATIONAL

CTI = E:m

Report No. : EESZG04250005 Page 20 of 22

Internal View of Product-5

Internal View of Product-6

*10Lm[e~
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com fj 400-
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Internal View of Product-8

7\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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Internal View of Product-9

*** End of Report ***
The test report is effective only with both signature and specialized stamp. The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of CTI, this report can't be reproduced
except in full.

7\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333



