Shenzhen CTA Testing Technology Co., Ltd.

Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai
Street, Bao’an District, Shenzhen, China

TEST REPORT
47 CFR FCC Part 15 Subpart B (Class B)

Radio Frequency Devices — Unintentional Radiators — Limits and methods of
measurement
ANSI C63.4: 2014
American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of
9 kHz to 40 GHz

Report Reference No....................... CTA22021400205

FCCID.ooiiiiiiiiiii e, . O39v200

Compiled by

( position+printed name+signature)..: File administrators Gaosheng Pan &M'S}‘en . Pan
—

Supervised by o 7,

( position+printed name+signature)..: Project Engineer Gaosheng Pan

Approved by
( position+printed name+signature)..: RF Manager Eric Wang

Date of iSSU€..........ccevveeeervvineeeennnn...nn . Feb. 19, 2022

Testing Laboratory Name...............: Shenzhen CTA Testing Technology Co., Ltd.
~Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community,

AdAresS.....coveceveeeeeree e ) . )

Fuhai Street, Bao’ an District, Shenzhen, China
Applicant’s name.............................. Hi-Target Surveying Instrument Co., Ltd
AdAress......ooeveeeeeeieeeeeeeeeeeeeeeeeeeeeeeeee 202, BLDG 13, Tian’An HQ Center, N0.555 North Panyu RD.

Donghuan Block, Panyu District, 511400 Guangzhou, China

Test specification .........ccccceeeernnes :

47 CFR FCC Part 15 Subpart B (Class B)
ANSI C63.4: 2014

Shenzhen CTA Testing Technology Co., Ltd. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the
Shenzhen CTA Testing Technology Co., Ltd. is acknowledged as copyright owner and source of the
material. Shenzhen CTA Testing Technology Co., Ltd. takes no responsibility for and will not assume
liability for damages resulting from the reader's interpretation of the reproduced material due to its
placement and context.

Standard .........coeviveiiiii el

Equipment description.................... GNSS RTK Receiver

Trade Mark .......ccevevevienienieeeesenn "’ Hi.Target

Manufacturer ..................c.cc.o.o...e..... . Hi-Target Surveying Instrument Co., Ltd
Model/Type reference........................ V200

List Model ......ccccoveevvieiiiiiniieseeen s NIA

Ratings...........cccceevevvveevvcieeeesnveeennn s DC 7.2V From Battery and DC 5.0V From external circuit
Result..........ccocveiviiiiciciieeveenen s PASS

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China

Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA22021400205 Page 2 of 16

TEST REPORT

Equipment under Test © GNSS RTK Receiver

Model /Type ;. V200

Listed Models : N/A

Applicant : Hi-Target Surveying Instrument Co., Ltd

202, BLDG 13, Tian'An HQ Center, No.555 North Panyu RD.

Address Donghuan Block, Panyu District, 511400 Guangzhou, China
Manufacturer :  Hi-Target Surveying Instrument Co., Ltd
Address 202, BLDG 13, Tian'An HQ Center, No.555 North Panyu RD.

Donghuan Block, Panyu District, 511400 Guangzhou, China

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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1. TEST STANDARDS

The tests were performed according to following standards:

47 CFR FCC Part 15 Subpart B (Class B) Radio Frequency Devices — Unintentional Radiators — Limits and

methods of measurement
ANSI C63.4: 2014 American National Standard for Methods of Measurement of Radio-Noise Emissions from

Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China

Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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2. SUMMARY
2.1. General Remarks

Date of receipt of test sample . |Feb.10, 2022
Testing commenced on . | Feb.10, 2022
Testing concluded on . |Feb.19, 2022

2.2. Product Description

Product Name: GNSS RTK Receiver
Model/Type reference: V200
Power supply: DC 7.2V From Battery and DC 5V From external circuit

2.3. EUT operation mode

Operation mode Description

Mode 1 Adapter

Note: Pre-scan above all test mode, found below test mode which it was worse case mode.

Test item Test mode
Radiated emission Mode 1
Conducted Emission Mode 1

2.4. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

Item Manufacturer | Description Model Certificate Note
Notel / / / / /
2Notel / / / / /
3Notel / / / / /

Notel: This Auxiliary used during the test is provided by the test laboratory.

2.5. Modifications

No modifications were implemented to meet testing criteria

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen CTA Testing Technology Co., Ltd.

Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community,Fuhai Street, Bao’ an District,
Shenzhen, China

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 517856 Designation Number: CN1318
Shenzhen CTA Testing Technology Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA-Lab Cert. No.: 6534.01
Shenzhen CTA Testing Technology Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR 16-1-4:2010.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 15-35°C
Lative Humidity 30-60 %
Air Pressure 950-1050mbar

3.4. Test Description

Emission Measurement

. . 47 CFR FCC Part 15 Subpart B Class B
Radiated Emission ANSI C63.4 2014 PASS
. 47 CFR FCC Part 15 Subpart B Class B
Conducted Emission ANS| C63.4 2014 PASS

Remark:1. N/A means “not applicable”.
2.The measurement uncertainty is not included in the test result.

3.5. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to TR-100028-01" Electromagnetic compatibility
and Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio equipment
characteristics; Part 17 and TR-100028-02 “Electromagnetic compatibility and Radio spectrum Matters
(ERM);Uncertainties in the measurement of mobile radio equipment characteristics; Part 2 “ and is
documented in the Shenzhen CTA Testing Technology Co., Ltd. quality system acc. to DIN EN ISO/IEC
17025. Furthermore, component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued compliance of the device.

Hereafter the best measurement capability for Shenzhen CTA Testing Technology Co., Ltd. :

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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Test Range MUer?cS:rrtZ?:]?;t Notes
Radiated Emission 30~1000MHz 4.06 dB 1)
Radiated Emission 1~18GHz 5.14 dB 1)

Conducted Disturbance 0.15~30MHz 2.14 dB Q)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

3.6. Equipments Used during the Test

Radiated Emission

ltem Test Equipment Manufacturer Model No. Equipment No. Last Cal. Cal.Due
ULTRA-
1 BROADBAND Schwarzbeck VULB9163 CTA-310 2021/08/07 2022/08/06
ANTENNA
EMI Test ROHDE &
2 Receiver SCHWARZ ESCI CTA-306 2021/08/06 2022/08/05
3 Horn Antenna Schwarzbeck BBHA 9120D CTA-309 2021/08/07 2022/08/06
4 | Uniersal Radig CMW500 R&S CTA-302 2021/08/06 | 2022/08/05
Communication
Xi'an Xingbo
5 Band-reject filter Technology XBLBQ-DZA66 CTA-410 2021/08/06 2022/08/05
Co.,Ltd
Xi'an Xingbo
6 Band-reject filter Technology XBLBQ-DZA64 CTA-411 2021/08/06 2022/08/05
Co.,Ltd
Xi'an Xingbo
7 Band-reject filter Technology XBLBQ-DZA63 CTA-411 2021/08/06 2022/08/05
Co.,Ltd
Xi'an Xingbo
8 High-pass filter Technology XBLBQ-GTA10 CTA-412 2021/08/06 2022/08/05
Co.,L.td
Xi'an Xingbo
9 High-pass filter Technology XBLBQ-GTA18 CTA-402 2021/08/06 2022/08/05
Co.,Ltd
10 EMI Test Tonscend TS®JS32-RE N/A N/A N/A
Software

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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Conducted Emission

ltem | Test Equipment Manufacturer Model No. Equipment No. Last Cal. Cal.Due

1 EMI Test R&S ESPI CTA-307 2021/08/06 | 2022/08/05
Receiver

2 Artificial Mains R&S ENV-216 CTA-308 2021/08/06 2022/08/05

3 Artificial Mains R&S ENV-216 CTA-314 2021/08/06 2022/08/05

4 ISN Schwarzbeck NTFM8158 CTA-407 2021/08/06 2022/08/05

5 ISN Schwarzbeck CAT58158 CTA-408 2021/08/06 2022/08/05

6 ISN Schwarzbeck CAT38158 CTA-409 2021/08/06 2022/08/05

7 | Universal Radio R&S CMW500 CTA-302 2021/08/06 | 2022/08/05

Communication

8 EMI Tigst Tonscend TS®JS32-CE N/A N/A N/A

Software

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn




Report No.: CTA22021400205 Page 9 of 16

4. TEST CONDITIONS AND RESULTS

4.1. EMISSION
4.1.1. LIMITS OF DISTURBANCE (CLASS B)

Frequency (MHz) Distance (Meters) Field Strengths Limits (dBuV/m)
30 ~ 88 3 40
88~216 3 435
216 ~ 960 3 46
Above 960(AV) 3 54
Above 960(PK) 3 74

Note: (1) The tighter limit shall apply at the edge between two frequency bands.

(2) Distance refers to the distance in meters between the test instrument antenna and the closest
point of any part of the E.U.T.

4.1.2. TEST CONFIGURATION

a) Radiated emission test set-up, frequency below 1000MHz:

| T
Turntable

\ EUT i 1mto 4m

Test ﬂ‘ na
Receiver # T , :
| 7
Coaxial Cable

Ground Plane

b) Radiated emission test set-up, frequency above 1000MHz

i H |
Turntables :
\ EUT. ‘ lm to 4me
Test.
Receiver: Il].Bm
I 1
I
Ground Plane: Coamral Cahbles ;

4.1.3. TEST PROCEDURE

EUT is tested in Semi-Anechoic Chamber. EUT is placed on a nonmetal table which is 0.8 meter above
a grounded turntable. The turntable can rotate 360 degrees to determine the azimuth of the maximum
emission level. EUT is set 3 meters away from the center of receiving antenna. The antenna can move

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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up and down from 1 to 4 meter to find out the maximum emission level. Both horizontal and vertical

polarizations of the antenna are set on the test.

41.4. TEST RESULTS
Passed

Remark:

1. Both 120 VAC, 50/60 Hz and 240 VAC, 50/60 Hz power supply have been tested, only the worst result of

120 VAC, 60 Hz was reported as below:

Polarization: Horizontal Test mode: Mode 3
@ FCC PART1SBCLASS B
B0
o
60 LG PART 15 B CLASS BOP Umit
E =
5‘ r ™ ry
- pe : v v | i
5wk | a;'h("’ i W.\" { ] J rlrﬂﬁl.
| |
IR L W N I TV L el | ‘Al
. ol LA WA N
0
Al
0 100 (]
Feequencyfiiz]
— [3F Lim#t —_
& 0P Detecior

1 30.97 54.98 36.39 -18.59 40.00 3.61 100 0 Horizontal
2 78.7425 56.17 34.90 -21.27 40.00 5.10 100 170 Horizontal
3 142.52 58.16 36.38 -21.78 43.50 7.12 100 195 Horizontal
4 | 279.168 56.06 38.36 -17.70 46.00 7.64 100 7 Horizontal
5 360.985 58.07 42.18 -15.88 46.00 3.81 100 31 Horizontal
6 | 962.655 51.13 42.15 -8.98 54.00 11.85 100 195 Horizontal

Note:1).Level(dBuV/m)= Reading (dBuV/m)+ Factor (dB/m)

2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)

3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)

Shenzhen CTA Testing Technology Co., Ltd.

Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China

Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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Polarization: Vertical Test mode: Mode 3
(i}
a‘. -. [ * +
;" . R
3 Ha
0 '
10
KA 100M 1
FraquencyiHz
F Limit
1P Detecior
Suspected Data List
NO Freq. Reading Level Factor Limit Margin Height Angle ity
L Polari
[MHz] | [dBpv] | [dBuVim] | [dB/m] | [dBuV/m] [dB] [em] [)
1 31.2125 46.97 28.42 -18.55 40.00 11.58 100 142 Vertical
2 89.0488 43.40 23.34 -20.06 43.50 20.18 100 142 Vertical
3 115.723 54.57 34.90 -19.67 43.50 B.60 100 275 Vertical
4 | 279.168 52.29 34.59 -17.70 46.00 11.41 100 228 Vertical
5 320.757 58.72 41.85 -16.87 46.00 4.15 100 205 Vertical
6 525.791 56.77 42.88 -13.89 46.00 3.12 100 354 Vertical
Note:1).Result (dBuV/m)= Reading (dBuV/m)+ Factor (dB/m)
2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
Test mode: Mode 3 Polarization Horizontal
Meter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHz) (dBuV) (dB) (dBpV/m) (dBpVv/m) (dB) Type
1145.72 64.15 -3.61 60.54 74 -13.46 peak
1156.29 44.97 -3.61 41.36 54 -12.64 AVG
3722.62 46.62 -0.98 45.64 54 -8.36 peak
3722.62 45.06 -0.98 44.08 54 -9.92 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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Test mode: Mode 3 Polarization Vertical
Meter
Frequency Reading Factor Emission Level Limits Margin
Detector

(MHz) (dBuV) (dB) (dBuV/m) (dBpV/m) (dB) Type
1152.16 63.67 -3.64 60.03 74 -13.97 peak
1152.16 44.61 -3.64 40.97 54 -13.03 AVG
3708.31 46.76 -0.95 45.81 54 -8.19 peak
3708.31 45.35 -0.95 44.4 54 -9.6 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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4.2. Conducted Emission
4.2.1. LIMITS OF DISTURBANCE (CLASS B)

Limits (dBuV)
Frequency Range (MHz) -

Quasi-Peak Average
0.150~0.500 66~56 56~46
0.500~5.000 56 46
5.000~30.000 60 50

Note: (1) The tighter limit shall apply at the edge between two frequency bands.
4.2.2. TEST CONFIGURATION

Vert. reference
plane

,ﬁ EMI receiver
i

)
LISN ¥

Reference ground plane

4.2.3. TEST PROCEDURE

EUT is placed on a nonmetal table which is 0.8 meter (or 0.1 meter for floor-stood equipments) above
the grounded reference plane. Connect the power line of the EUT to the LISN. Voltage of the power
supply is varied over a range of 0.9 to 1.1 times of the rated voltage in order to check whether the level
of disturbance varies considerably with the supply voltage at the selected frequency about 160KHz.
Perform an initial measurement on each line with peak detector to identify the frequencies where the
maximum disturbances may occur. Then measure and record the maximum disturbances with quasi-
peak and average detector.

4.2.4. TEST RESULTS
Passed

Remark:

2. Both 120 VAC, 50/60 Hz and 240 VAC, 50/60 Hz power supply have been tested, only the worst result of
120 VAC, 60 Hz was reported as below:

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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Line: L Test mode: Mode 3

FCC PART 158 CLASE B{L1)

o T FEE PART 158 CLASS B-0F Limk
| - .
m:ij"ﬁﬁ-ﬁ________h__ ‘ FCC PART 15 BCLASS B-AV Limi

' |
oy A , e ) , L mh *,l'.;‘ﬁ,!;r .

LeveafdBv])

150K M 100 00
— OPLlimt  — AVLME —PK — A FrecuencylHz]
+ (0P Datector + AV Detecir

1 0.1584 10.50 35.58 45.08 65.55 19.47 2543 35.83 55.55 18.62 PASS
2 0.5634 10.50 37.20 4770 5600 8.30 2037 30.87 46.00 B.13 PASS
3 1.8006 10.50 3N 4181 S6.00 14.39 24.00 34.50 46.00 1150 PASS
4 41964 10.50 26.81 aral 5600 18.59 18.01 2851 46.00 16.49 PASS
5 88348 10.50 31.78 4228 6000 17.72 23.76 34.26 50.00 15.74 PASS
] 21.6613 10.50 2805 38.55 6000 2045 2241 3281 50.00 17.08 PASS

Note:1).Result (dBuV/m)= Reading (dBuV/m)+ Factor (dB/m)
2). Factor(dB/m)=Cable loss (dB) + LISN Factor (dB)

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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Line: N Test mode: Mode 3

170, FCC PART 15 B CLASS B{N)
10

Levef 8]

ol T FCC PART 15 8 CLASS B-0P Limk
'-—-=-.._______‘__________ T 'r FCC PART 15 BCLASS B-AV Limk
aol Ve, i f'-',_--';'* JJ‘F'- ‘l“ hlmw‘m;w

zn.‘..' et N AN I'l J LWJJ.:WAWMH-MWW

150k L] 108 oM

— @OPLimt  — AWLimk —PK = — AW FrequencyHz]
# QP Detector + AV Detector

1 03070 10.50 33.33 4383 6005 16.22 23.55 34.05 50.05 16.00 PASS
F 04816 10.50 34.52 45.02 9631 11.29 2113 31.63 46.31 14.68 PASS
3 0.5585 10,50 ar.e1 48.11 600 7.89 26.03 36.53 46.00 .47 PASS
4 1.5051 10,50 3216 42 86 600 1334 1E.BE 2818 46.00 16.82 PASS
3 101304 10.50 20.57 40.07 G000 19.83 2378 34.28 50.00 1571 PASS
6 25 6796 10.50 27.57 3a.07 G000 2183 1787 26.47 50.00 2153 PASS

Note:1).Result (dBpV/m)= Reading (dBuV/m)+ Factor (dB/m)
2). Factor(dB/m)=Cable loss (dB) + LISN Factor (dB)

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn
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5. Test Set-up Photos of the EUT
Radiated Er’pission
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