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3 General Information
3.1 Client Information

Applicant: Shenzhen VANCH Intelligent Technology Co., Ltd

Address: Floor 4, Building B west side, QingHu FuAnNa industrial zone, QingNing road
1, LongHua district, Shenzhen, Guangdong, China 518109

Manufacturer Factory: Shenzhen VANCH Intelligent Technology Co., Ltd

Address: Floor 4, Building B west side, QingHu FuAnNa industrial zone, QingNing road
1, LongHua district, Shenzhen, Guangdong, China 518109

3.2 General Description of E.U.T.

Product Name: UHF RFID Industrial Reader
Model No.: VE-747P

Operation Frequency: 902 MHz - 928 MHz
Number of Channel: 51

Modulation Technology: Frequency modulation
Antenna Type: External Antenna

Antenna Gain: 9.0 dBi

AC Adapter: Model: TDX-1203000

Input: AC100-240V, 50/60Hz, 2.0A
Output: DC 12V, 3.0A
Test Sample Condition: The test samples were provided in good working order with no visible defects.
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3.3 Test Mode and Test Environment

Test Modes:
Non-hopping mode: Keep the EUT in continuous transmitting mode.
Hopping mode: Keep the EUT in hopping mode.

Remark: For spurious emission of below 1GHz, pre-scan lowest, middle and highest channel, found highest channel was
worse case mode. The report only reflects the test data of worst mode.

Operating Environment:

Temperature: 15C ~357C

Humidity: 20% ~ 75 % RH

Atmospheric Pressure: | 1008 mbar

3.4 Description of Test Auxiliary Equipment

| The EUT has been tested as an independent unit. |

3.5 Measurement Uncertainty

Parameter _Expanded Uncertainty
(Confidence of 95%(U = 2Uc(y)))
Conducted Emission for LISN (9kHz ~ 10MHz) 1.9dB
Conducted Emission for LISN (10MHz ~ 30MH2z) 2.6 dB
Radiated Emission (30MHz ~ 1GHz) (3m SAC) 3.8dB
Radiated Emission (1GHz ~ 18GHz) (3m SAC) 3.6 dB

Note: All the measurement uncertainty value were shown with a coverage k=2 to indicate 95% level of confidence. The
measurement data show herein meets or exceeds the CISPR measurement uncertainty values specified in CISPR 16-4-2
and can be compared directly to specified limit to determine compliance.

3.6 Additions to, Deviations, or Exclusions From the Method
| No

3.7 Laboratory Facility

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

® FCC - Designation No.: CN1211
JianYan Testing Group Shenzhen Co., Ltd. has been accredited as a testing laboratory by FCC(Federal
Communications Commission). The test firm Registration No. is 727551.

® ISED — CAB identifier.. CN0021

The 3m Semi-anechoic chamber and 10m Semi-anechoic chamber of JianYan Testing Group
Shenzhen Co., Ltd. has been Registered by Certification and Engineering Bureau of Industry Canada
for radio equipment testing with Registration No.: 10106A-1.

® CNAS - Registration No.: CNAS L15527

JianYan Testing Group Shenzhen Co., Ltd. is accredited to ISO/IEC 17025:2017 General Requirements
for the Competence of Testing and Calibration laboratories for the competence of testing. The
Registration No. is CNAS L15527.

® A2LA - Registration No.: 4346.01

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC
17025:2017 General requirements for the competence of testing and calibration laboratories. The test
scope can be found as below link: https://portal.a2la.org/scopepdf/4346-01.pdf

3.8 Laboratory Location

JianYan Testing Group Shenzhen Co., Ltd.

Address: No.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,
Xingiao Street, Bao'an District, Shenzhen, Guangdong, People's Republic of China.

Tel: +86-755-23118282, Fax: +86-755-23116366

Email: info-JYTee@lets.com, Website: http://jyt.lets.com
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3.9 Test Instruments List
Radiated Emission(3m SAC):

Cal. Date Cal. Due date

Test Equi M f M | No. M No.
est Equipment anufacturer odel No anage No (e EE) T )
3m SAC ETS Im*6m*6m WXJ001-1 04-14-2021 04-13-2024
Loop Antenna Schwarzbeck FMZB 1519 B WXJ002-4 03-07-2022 03-06-2023
BiConiLog Antenna Schwarzbeck VULB9163 WXJ002 03-08-2022 03-07-2023
Horn Antenna Schwarzbeck BBHA9120D WXJ002-2 03-08-2022 03-07-2023
Horn Antenna Schwarzbeck BBHA9170 WXJ002-5 04-07-2022 04-06-2023
Pre-amplifier 01-20-2022 01-19-2023
Schwarzbeck BBV9743B WXJ001-2
(30MHz ~ 1GHz) warz 01-10-2023 | 01-09-2024
Pre-amplifier 01-20-2022 01-19-2023
SKET LNPA_0118G-50 WXJ001-3
(1GHz ~ 18GHz) - 01-10-2023 01-09-2024
Pre-amplifier
(18GHz ~ 40GH2) RF System TRLA-180400G45B WXJ002-7 03-30-2022 03-29-2023
EMI Test Receiver Rohde & Schwarz ESRP7 WXJ003-1 03-05-2022 03-04-2023
01-20-2022 01-19-2023
Spectrum Analyzer Rohde & Schwarz FSP 30 WXJ004 01-10-2023 01-09-2024
10-27-2021 10-26-2022
Spectrum Analyzer KEYSIGHT N9010B WXJ004-2 10-17-2022 10-16-2023
Coaxial Cable 01-20-2022 01-19-2023
JYTSZ JYT3M-1G-NN-8M WXG001-4
(30MHz ~ 1GHz) 01-18-2023 01-17-2024
Coaxial Cable 01-20-2022 01-19-2023
JYTSZ JYT3M-18G-NN-8M WXGO001-5
(1GHz ~ 18GHz) 01-18-2023 01-17-2024
Coaxial Cable 01-20-2022 01-19-2023
JYTSZ JYT3M-40G-SS-8M WXGO001-7
(18GHz ~ 40GHz) 01-18-2023 01-17-2024
Band Reject Filter Tonscend 3S0806-F WXJ089 N/A
Group
Test Software Tonscend TS+ Version: 3.0.0.1
EMI Test Software AUDIX E3 Version: 6.110919b
Conducted Emission:
. Cal. Date Cal. Due date
Test Equipment Manufacturer Model No. Manage No. (mm-ddsyy) (mm=dyy)
. 10-21-2021 10-20-2022
EMI Test Receiver Rohde & Schwarz ESR3 WXJ003-2 07-12-2022 07-11-2023
LISN Schwarzbeck NSLK 8127 QCJ001-13 02-24-2022 02-23-2023
LISN Rohde & Schwarz ESH3-Z5 WXJ005-1 03-30-2022 03-29-2023
LISN Coaxial Cable
(9KHzZ ~ 30MH2) JYTSZ JYTCE-1G-NN-2M WXG003-1 02-24-2022 02-23-2023
RF Switch TOP PRECISION RSU0301 WXG003 N/A
Test Software AUDIX E3 Version: 6.110919b
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Conducted Method:
. Cal. Date Cal. Due date
Test E Manuf Model No. M No.

est Equipment anufacturer odel No anage No e d) )
1-20-2022 1-19-2023
Spectrum analyzer Rohde & Schwarz FSP30 WXJ0o4 1-10-2023 1-09-2024
. 10-27-2021 10-26-2022
Spectrum Analyzer Keysight N9010B WXJ004-3 10-17-2022 10-16-2023
. 10-27-2021 10-26-2022
Spectrum Analyzer Agilent N9020A WXJ004-1 10-17-2022 10-16.2023
. . 10-27-2021 10-26-2022
Vector Signal Generator Keysight N5182B WXJ006-6 10-17-2022 10-16.2023
. . 10-27-2021 10-26-2022
Signal Generator Keysight N5173B WXJ006-4 10-17-2022 10-16.2023

DC Power Supply Keysight E3642A WXJ025-2 N/A

Temperature Humidity
ZHONG ZHI CZ-A-80D WXJ032-3 03-19-2021 03-18-2023
Chamber
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4 Measurement Setup and Procedure
4.1 Test Channel

According to ANSI C63.10-2013 chapter 5.6.1 Table 4 requirement, select lowest channel, middle channel,
and highest channel in the frequency range in which device operates for testing. The detailed frequency
points are as follows:
Frequency Frequency Frequency
Channel No. (MH2) Channel No. (MHZ) Channel No. (MH2)
0 902.5 17 911.0 34 919.5
1 903.0 18 9115 35 920.0
2 903.5 19 912.0 36 920.5
3 904.0 20 912.5 37 921.0
4 904.5 21 913.0 38 921.5
5 905.0 22 913.5 39 922.0
6 905.5 23 914.0 40 922.5
7 906.0 24 914.5 41 923.0
8 906.5 25 915.0 42 923.5
9 907.0 26 915.5 43 924.0
10 907.5 27 916.0 44 924.5
11 908.0 28 916.5 45 925.0
12 908.5 29 917.0 46 925.5
13 909.0 30 917.5 47 926.0
14 909.5 31 918.0 48 926.5
15 910.0 32 918.5 49 927.0
16 910.5 33 919.0 50 927.5
Remark: Channel 0, 25 & 50 selected for tested.
4.2 Test Setup
1) Conducted emission measurement:
AN ¥
N7 a8 AIREE
| I =z T\
1 \_) AN e
N
1 ! \|}/ 33— -
@/-/ﬂ\ l oM SRouND PLAVE
.‘ LISN k LISN 1_\_-7\
T 32
w,
/B
\BONDEB TO GROUNDPLANE /'/'
Note: The detailed descriptions please refer to Figure 8 of ANSI C63.4:2014.
2) Radiated emission measurement:
Below 1GHz (3m SAC)
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3) Conducted test method

Spectrum Analyzer
oooo
ooo
. Ocaono EUT
e o OO0 o
]
Non-Conducted Table
Ground Reference Plane
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4.3 Test Procedure

Test method

Test step

Conducted emission

1. The E.U.T and simulators are connected to the main power through a line
impedance stabilization network (L.I.S.N.). This provides a 500hm/50uH
coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a LISN
that provides a 500hm/50uH coupling impedance with 500hm termination.
(Please refer to the block diagram of the test setup and photographs).

3. Both sides of A.C. line are checked for maximum conducted interference. In
order to find the maximum emission, the relative positions of equipment and
all of the interface cables must be changed according to ANSI C63.10 on
conducted measurement.

Radiated emission

For below 1GHz:

1. The EUT was placed on the tabletop of a rotating table 0.8 m the ground at a
3 m semi anechoic chamber. The measurement distance from the EUT to the
receiving antenna is 3 m.

2. EUT works in each mode of operation that needs to be tested, and having
the EUT continuously working, respectively on 3 axis (X, Y & Z) and
considered typical configuration to obtain worst position. The highest signal
levels relative to the limit shall be determined by rotating the EUT from 0° to
360° and with varying the measurement antenna height between 1 m and 4
m in vertical and horizontal polarizations.

3. Open the test software to control the test antenna and test turntable. Perform
the test, save the test results, and export the test data.

For above 1GHz:

1. The EUT was placed on the tabletop of a rotating table 1.5 m the ground at a
3 m fully anechoic room. The measurement distance from the EUT to the
receiving antenna is 3 m.

2. EUT works in each mode of operation that needs to be tested, and having
the EUT continuously working, respectively on 3 axis (X, Y & Z) and
considered typical configuration to obtain worst position. The highest signal
levels relative to the limit shall be determined by rotating the EUT from 0° to
360° and with varying the measurement antenna height between 1 m and 4
m in vertical and horizontal polarizations.

3. Open the test software to control the test antenna and test turntable. Perform
the test, save the test results, and export the test data.

Conducted test method

1. The antenna port of EUT was connected to the test port of the test system
through an RF cable.

2. The EUT is keeping in continuous transmission mode and tested in all
modulation modes.

3. Open the test software, prepare a test plan, and control the system through
the software. After the test is completed, the test report is exported through
the test software.

JianYan Testing Group Shenzhen Co., Ltd. Report Template No.: JYTSZ4b-169-C Project No.: JYTSZR2206030
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5 Test Results

5.1 Summary
5.1.1 Clause and data summary

Test items Standard clause Test data Result
Antenna Requirement 15.203 See Section 5.2 Pass
15.247 (b)(4)
AC Power Line Conducted Emission 15.207 See Section 5.3 Pass
Conducted Output Power 15.247 (b)(2) See Section 5.4 Pass
20dB Occupied Bandwidth 15.247 (a)(1)() See Section 5.5 Pass
Carrier Frequencies Separation 15.247 (a)(1) See Section 5.6 Pass
Hopping Channel Number 5.247 (a)(1)() See Section 5.7 Pass
Dwell Time 15.247 (a)(1)() See Section 5.8 Pass
15.205
Spurious Emission 15.209 See Section 5.9 Pass
15.247 (d)

Remark:

the customer).

1. Pass: The EUT complies with the essential requirements in the standard.
2. N/A: Not Applicable.
3. The cable insertion loss used by “RF Output Power” and other conduction measurement items is 0.5dB (provided by

Test Method:

ANSI C63.10-2013
KDB 558074 D01 15.247 Meas Guidance v05r02
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5.1.2 Test Limit

Test items Limit
Frequency Limit (dBpV)
(MHz) Quasi-Peak Average
. 0.15-0.5 66 to 56 Note 1 56 to 46 Note 1
AC Power Line Conducted ° °
.. 05-5 56 46
Emission
5-30 80 50
Note 1: The limit level in dBuV decreases linearly with the logarithm of frequency.
Note 2: The more stringent limit applies at transition frequencies.

Conducted Output Power

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for
systems employing at least 50 hopping channels; and, 0.25 watts for systems
employing less than 50 hopping channels, but at least 25 hopping channels, as
permitted under paragraph (a)(1)(i) of this section.

20dB Occupied Bandwidth
Hopping Channel Number

Dwell Time

For frequency hopping systems operating in the 902-928 MHz band: if the 20
dB bandwidth of the hopping channel is less than 250 kHz, the system shall
use at least 50 hopping frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 20 second period; if
the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system
shall use at least 25 hopping frequencies and the average time of occupancy
on any frequency shall not be greater than 0.4 seconds within a 10 second
period. The maximum allowed 20 dB bandwidth of the hopping channel is 500
kHz.

Carrier Frequencies
Separation

Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater

Spurious Emission

In any 100 kHz 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 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, provided the transmitter demonstrates compliance with
the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general
limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a) (see §15.205(c)):

Frequency Limit (dBuV/m) —
(MHz) @ 3m @ 10m
30-88 40.0 30.0 Quasi-peak
88-216 435 335 Quasi-peak
216 - 960 46.0 36.0 Quasi-peak
960 — 1000 54.0 440 Quasi-peak
Note: The more stringent limit applies at transition frequencies.
Limit (dBpVim) @ 3m
Frequency
Average Peake
Above 1 GHz 54.0 74.0
Note: The measurement bandwidth shall be 1 MHz or greater.
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5.2 Antenna Requirement

Standard requirement: ‘ FCC Part 15 C Section 15.203 & 247(b)

15.203 requirement:

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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

15.247(b) (4) requirement:

(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
E.U.T Antenna:

The EUT antenna is an External Antenna which permanently attached, and the best case gain of the
antenna is 9.0 dBi. See product internal photos for details.
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,\ I Report No.: JYTSZ-R12-2201205

5.3 AC Power Line Conducted Emission

Product name: UHF RFID Industrial Reader Product model: VF-747P
Test by: Mike Test mode: Tx mode
Test frequency: 150 kHz ~ 30 MHz Phase: Line
Test voltage: AC 120 V/60 Hz
90 Level (dBuV)
79.0
68.0[_
‘“—M‘___N\ FCC PART 15.247 QP
|
O — FCC PART 15.247 AV
46.0{, :
35.0(=1 "
24.0 :
13.0
2.0
-9.0
-20.15 £ 5 1 2 5 10 20 30
Iy Frequency (MHz)
FRead LISN Aux2 Cable Limit Over
Freq Lewel Factor Factor Loss Lewel Line Limit Eemark
WHz dBu¥ db db db dBu¥ dBu¥ db
1 0.154 28.44 0.04 10,50 0.01 38.99 55,78 —-16.7T9 Average
2 0.154 43.45 0.04 10.50 0.01 54.00 65.78 -11.78 QP
3 0.178 40,92 0.05 10,50 0.01 51.48 64.59 -13.11 QP
4 0.481 28.65 0.05 10.50 0.03 398.23 46.32 -T7.09 Average
] 0.481 35.45 0.05 10.50 0.03 46.03 BA.32 -10.29 QP
6 0.608 24.42 0.06 10.50 0.02 35.00 B&.00 -21.00 QP
T 1.027 14.45 0.07 10.50 0.06 25.08 46.00 -20.92 Average
8 1.868 21.05 0.08 10.50 0.19 31.82 56.00 -24.18 QP
2] 4,696 1H.28 0.12 10.50 0.09 26.00 46.00 -20.00 Average
10 5.2 15.582 0.12 10.50 0.09 26.23 5B0.00 -23.77T Average
11 21,373 1 20.43 0.35 10,580 0.17 31.45 50,00 -18.55 Average
12 215115 27.58 0.35 10.50 0.16 38.59 60.00 -21.41 QP
Remark:

1. Level = Read level + LISN Factor + Cable Loss.
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,\ I Report No.: JYTSZ-R12-2201205

Product name: UHF RFID Industrial Reader Product model: VF-747P
Test by: Mike Test mode: Tx mode
Test frequency: 150 kHz ~ 30 MHz Phase: Neutral
Test voltage: AC 120 V/60 Hz
g eLevel (dBuV)
79.0
68.0

FCC PART 15.247 QP

57.012

FCC PART 15.247 AV

46.0(1 1
35.0 |/} s 04
24.0 g Sl
13.0
L'

2.0
-9.0

-20.15 2 5 1 2 5 10 20 30

Trace: 16 Frequency (MHz)
Read LISN fux2 Cable Limit Owver
Freq Level Factor Factor Loss Lewel Line Limit Remark
MHz  dBuV db db dE  dBu¥  dBuV db

i 0.158 31.24 0.06 10.50 0.01 41.81 55.56 -13.7H Average

2 0.158 43.09 0.06 10.50 0.01 6B3.66 65.56 —-11.90 QP

3 0.182 28.18 0.056 10.50 0.01 39.74 bB4.42 -14. 68 Average

4 0.474 36.20 0.04 10.50 0.03 46.77T B6.45 -9.68 QP

5 0.481 30.67 0.04 10.50 0.03 41.14 46.32 -5.18 Average

3] 0.608 18.45 0.05 10.50 0.02 28.02 46.00 -16.98 Average

T 0.630 256.81 .05 10,60 0,02 36.38 56.00 —-19,62 QP

8 1.021 15.43 0.06 10.50 0.05 26.04 46.00 -19.96 Average

a 1.418 21.03 0.07 10.50 0.13 31.73 b56.00 -24.27 QP

10 14.138 21.567 0.26 10.50 0.12 32.45 60.00 -27.65 QP

11 20,5824 26,81 0.35 10.60 0.17 37.93 60.00 -22.07 QP

12 21.486 19.52 0.35 10.50 0.17 30.54 50.00 -19.46 Average

Remark:

1. Level = Read level + LISN Factor + Cable Loss.
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Report No.: JYTSZ-R12-2201205

5.4 Conducted Output Power

Test channel Maximum Output Power Limit Result
(dBm) (dBm)

Lowest channel 26.017 27.00 Pass

Middle channel 24.645 27.00 Pass

Highest channel 24.345 27.00 Pass

Test plot as follows:

Lowest channel

Agilent Spectrum Analyzer - Swept S&
I 10:34:47 AM FabO1, 2023
#Avg Type: RMS

T F
Marker 1 902.538000000 MHz
AvglHold: 1001100

PNO: Fagt —»-  Trig: Free Run
JFGain:Low #Aren: 40 4B

Ref Offset 6.5 dB.
Ref 36.50 dBm

Span 2.000 MHz
#Sweep 2.533 ms (1001 pts)

Center 902.500 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Middle channel

Agilent Spectrum Analyzer - Swept SA

Avg Type: RMS
Avg|Hold: 100/100

g T F
Center Freq 915.000000 MHz

PHO: Fast —»-  Trig:Free Run
IFGainiLow #Atten: 40 dB

Ref Offset 6.5 dB
Ref 36.50 dBm

Span 2.000 MHz
#Sweep 2.533 ms (1001 pts)

Center 915.000 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Highest channel

Agilent Spectrum Analyzer - Swept S
i

Center Freq 927.500000 MHz I Avg Type: RMS
PNO: Fast —+—  Trig: Fres Run AvglHold: 100100
[FGaind ow tten
Ref Offset 6.5 dB. Mkr1
Ref 36.50 dBm

Span 2.000 MHz
#Sweep 2.533 ms (1001 pts)

Center 927.500 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

JianYan Testing Group Shenzhen Co., Ltd.

Report Template No.: JYTSZ4b-169-C

Project No.: JYTSZR2206030

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,
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Tel: +86-755-23118282, Fax: +86-755-23116366

Page 16 of 34




\ I Report No.: JYTSZ-R12-2201205

5.5 20dB Occupied Bandwidth

Test channel 20dB OCCZ(‘EIZ)BandWIdth (LklszI; Result
Lowest channel 130.4 BW 045 < 250 Pass
Middle channel 135.5 BW 045 < 250 Pass
Highest channel 135.4 BW 045 < 250 Pass
Test plot as follows:
Lowest channel Middle channel

Atten 40 dB . - iz a Atten 40 a3
Prawtp ON G G Pramp OF

Ref Lyl Offset 10.50 dB

Ref Lvi Offset 10.50 d8
Ref Value 36.00 dBm

Ref Value 36.00 dBm

#Video BW 100.00 kHz* Span 500 kHz

#Video BW 100.00 kHz" Span 500 kHz
#Sweep 2.53 ms (1001 pts)

#Sweep 2.53 ms (1001 pts)

Highest channel

Ref Lyl Offset 10.50 dB
Ref Value 36.00 dBm

#Video BW 100.00 kHz* ‘Span 500 kHz|
#Sweep 2.53 ms (1001 pts}|
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\ I Report No.: JYTSZ-R12-2201205

5.6 Carrier Frequencies Separation

Carrier Frequencies Separation Limit
Test channel d (KH2) P (KH2) Result
Lowest channel 505 135.5 Pass
Middle channel 502 135.5 Pass
Highest channel 500 135.5 Pass
Test plot as follows:
Lowest channel Middle channel

af Lvi Offset 10.50 dB
Ref Level 35.00 dBm

Ref Lvi Offset 10.50 d8
Ref Level 35.00 dBm

Center 002.7500 MHz TVideo BW 300 kHz Span 1.000 MHz| Center 15.2500 MHz BVideo BW 300 kHZ
n

‘Span 1.000 MHz|
Res BW 100 kiz #Sweep 2.53 ms (1001 pis) 4Res BW 100 kHz

#Sweep 2.53 ms (1001 pts)
@ ~M? ) 1 n U il M detalc) I > &

Pa P

Highest channel

e #Awg Type: Log-Power
Avglbokd =100100
Trig: Free Run

Ref Lyl Offset 10.50 dB
Ref Level 35.00 dBm

Video BW 300 kHz

JianYan Testing Group Shenzhen Co., Ltd. Report Template No.: JYTSZ4b-169-C Project No.: JYTSZR2206030
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,

Xingiao Street, Bao'an District, Shenzhen, Guangdong, People's Republic of China.

Tel: +86-755-23118282, Fax: +86-755-23116366 Page 18 of 34



YT

5.7 Hopping Channel Number

Report No.: JYTSZ-R12-2201205

Hopping channel numbers Limit Result

51 Nen = 50 Pass

Test plot as follows:

Spectrum Analyzer 1
Swept SA
KEYSIGHT |Input: RF Input Z: 50 0 #Atten: 40 dB

Coupling: DC Corr CCorr RCal Preamp: Off
RL G |nign: Auto Freq Ref: Int (S)

PNO: Fast #Avg Type: Log-Power 2 4
Gate: Off Avg|Hold:=100/100

IF Gain: Low Trig: Free Run
Sig Track: Off PN N

1 Spectrum

Ref Lvl Offset 10.50 dB
Scale/Div 10 dB Ref Level 35.00 dBm

N NN

Center 915.00 MHz #Video BW 300 kHz Span 30.00 MHz|
#Res BW 100 kHz

#Sweep 2.53 ms (1001 pts)
u Jul 06, 2022
. q (ﬁ - ? 23:27:36

JianYan Testing Group Shenzhen Co., Ltd. Report Template No.: JYTSZ4b-169-C Project No.: JYTSZR2206030
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,
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Report No.: JYTSZ-R12-2201205
5.8 Dwell Time
Ton Hopping numbers Dwell time Limit
s) (20 s period) ) s) Result
0.01609 9 0.14481 0.4 Pass

Note:
1. Ton istime per hop.

2. Dwell time = Ton * Hopping numbers.

Test plot as follows:

f Lvi Offset 10.50 dB
Ref Level 35.00 dBm

20s

Swoep 20.05 (1001 pis)

v W ¥
e %

faet 1
Ref Level 35.00

e
dBm

Span 0 Ha]
Sweep 19.0ms (1001 pts)

BRI

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,
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\ I Report No.: JYTSZ-R12-2201205

5.9 Spurious Emission
5.9.1 Band-edge Emission

Lowest Channel

Ref Lvl Offset 10.50 dB | Ref Ly Offset 1
Ref Level 35.00 dBm Ref Le» ]

Video BW 300 kHz 803, #Video BW 300 kHz Stop 903.000 MHz]
5 #Sweep 2.53 ms {1001 pts)

N W
wes (W %,

No-hopping mode Hopping mode

Highest Channel

i
Trig: Free Run

Ref Lyl Offset 10.50 dB
Ref Level 35.00 d8m

Video BW 300 kHz ‘Stop 930,000 MHz| Start 927,000 MHz #Video BW 300 kHz Stop 930.000 MHz]
|2Ros BW 100 kHz #Sweep 2.53 ms {1001 pts)

g M? ‘ e

No-hopping mode Hopping mode
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\ I Report No.: JYTSZ-R12-2201205

5.9.2 Conducted Spurious Emission
Lowest channel Middle channel

Agilent Spectrum Analyzer - Swept SA Agilent Spectsum Analyzer - Swept S

i ine 4.46 d| : #hvg Type: RMS ] Di ine 4.  #hvg Typui RMS
Display Line 4.46 dBm o Trig:FresRun AvglHold> 10000 Display Line 408 dBm o TrigFreeRun AvgHola> 0ari00
#Atten: 40 4B

Ref Offset 6.5 dB VIK VTHZ Ref Offset65 dB
Ref 36.50 dBm - Ref 36.50 dBm

4! Iy

| ——

Start 30MHz Stop 10.000 GHz " Stop 10.000 GHz,
R #VBW 300 kHz ep 1. FVBW 3 #Sweep 1.000 s (1001 pts)

FUNCTION | FUNCTION WO TH

FUNTION | FURCTION wiDTH FUNCTION VALUE

&1

30MHz~10GHz 30MHz~10GHz

Highest channel

gilent Spectrum Analyzer -

Display Line 3.63 dBm RAvg Type: RMS
o o Trig:Fres Run Avg|Hold> 1001100
#Atten: 40 dB

Ref Offset 65 dB
Ref 36.50 dBm

.'\

e A

Stop 10.000 GHz
H#Res BW 100 kHz #VBW 300 kHz

VR MODE TRC S0 FUNCTION | FUNCTION WO TH v =
N [1]f g"" 30 MHz 23 63-1 dBm
[RERE] 1864 61 GHz ERET

<

30MHz~10GHz
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5.9.3 Emissions in Restricted Frequency Bands
902.5

Report No.: JYTSZ-R12-2201205

Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Channel: Lowest channel Polarization: Vertical
Test Voltage: AC 120/60Hz
120 FCCPART15C
110
100
90
_ 80
£
-’J:E 60
£ 508 —
T 0’
30
20
10 ‘
QOGOM QEZ‘lM QGéM QTIZM QTIEM QSGM QBLM QSéM QQ‘ZM 99‘6M | 1‘G
Frequency[Hz]
Suspected Data List
Freq. Reading[d Level Factor Limit Margin .
NO- | MHz] | Buv/m] | [@Buv/m] | [dB] | [dBuvim] | [dB] | 'rece | Polarity
1 960.000 23.36 49.96 26.60 54.00 4.04 PK Vertical
2 997.880 17.26 43.94 26.68 54.00 10.06 PK Vertical
3 998.520 19.00 45.67 26.67 54.00 8.33 PK Vertical
Remark:
1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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\ I Report No.: JYTSZ-R12-2201205

Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Channel: Lowest channel Polarization: Horizontal
Test Voltage: AC 120/60Hz
120 FCC PART15C
110
100
90
80
Si 70
% 60
z o4 -
o i '
&) : ‘
20
10 . |
0 ‘ ‘ ; ; L ; ‘ ‘ ‘ -

960M 964M 968M 972m 976M 980M 984M 988M 992M 996M 16
Frequency[Hz]

Suspected Data List
Freq. Reading[d Level Factor Limit Margin .
NO. | \MHz | Buv/m] | [@BuV/m] | [dB] | [dBuVvim] | [dB] ees | Pkl
1 960.000 2272 49.32 26.60 54.00 4.68 PK Horizontal
2 979.400 16.40 43.17 26.77 54.00 10.83 PK Horizontal
3 998.520 16.01 42.68 26.67 54.00 11.32 PK Horizontal
Remark:

1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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Report No.: JYTSZ-R12-2201205

Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Channel: Highest channel Polarization: Vertical
Test Voltage: AC 120/60Hz
130 FCCPART15C
120
110
100
90
E 80
S
2 6 ‘
E 50 ¢+ ? *
40 ?Z !
30 g
20 i
10 E
01G 1 O;4G 1 O;BG . 1 O}ZG 1 OE;GG 1 1‘2G 1 1;146 1 1éBG 1 1!;2(3 1 21‘EG 1 2‘4G
Frequency[Hz]
4 AV Detector
Suspected Data List
Freq. Reading Level Factor Limit Margin :
NO- | MHZ | [dBuvim] | [dBuvim] | [dB] | [dBuv/m] | [dB] | 'race | Polarity
1 1060.72 23.48 53.73 30.25 74.00 20.27 PK Vertical
2 1060.72 13.00 43.25 30.25 54.00 10.75 AV Vertical
3 1116.88 12.61 43.17 30.56 54.00 10.83 AV Vertical
4 1116.88 24.08 54.64 30.56 74.00 19.36 PK Vertical
5 1175.20 24.26 54.98 30.72 74.00 19.02 PK Vertical
6 1175.20 12.56 43.28 30.72 54.00 10.72 AV Vertical
Remark:
1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Channel: Highest channel Polarization: Horizontal
Test Voltage: AC 120/60Hz
130 FCCPART15C
120
110
100
90
E 80
=
@ 70
5 80 : ‘ -
2 s ;
i ¥ t :
& | | |
{ { H
2 { { :
10 | | |
0 ‘ L ‘ P ‘ ‘ ! ‘ ‘ |
1G 1.024G 1.048G 1.072G 1.096G 112G 1.144G 1.168G 1.192G 1.216G 1.24G
Frequency[Hz]
4 AV Detector

Suspected Data List
Freq. Reading Level Factor Limit Margin :

NO- | MHZ | [dBuv/im] | [dBuvim] | [dB] | [dBuv/m] | [dB] | 'race | Polarity
1 1054.00 23.33 53.54 30.21 74.00 20.46 PK Horizontal
2 1054.00 13.02 43.23 30.21 54.00 10.77 AV Horizontal
3 1106.08 12.77 43.31 30.54 54.00 10.69 AV Horizontal
4 1106.08 23.21 53.75 30.54 74.00 20.25 PK Horizontal
5 1162.48 23.28 53.96 30.68 74.00 20.04 PK Horizontal
6 1162.48 12.58 43.26 30.68 54.00 10.74 AV Horizontal

Remark:

1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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927.5:

Report No.: JYTSZ-R12-2201205

Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Channel: Lowest channel Polarization: Vertical
Test Voltage: AC 120/60Hz
120 FCCPART15C
110
100
80
_ 80
£
-’J:E 60
- 'S - 3
T ' !
30 |
20
10 i
QOGOM QEZ‘lM QGéM | QTIZM QTIEM QSGM %LM QSéM QQ‘ZM QQ‘GM 1‘G
Frequency[Hz]
Suspected Data List
Freq. Reading[d Level Factor Limit Margin .
NO- | MHz] | Buv/m] | [@Buv/im] | [dB] | [dBuVim] | [dB] | 'rece | Polarity
1 960.000 22.39 48.99 26.60 54.00 5.01 PK Vertical
2 970.040 16.12 42.83 26.71 54.00 11.17 PK Vertical
3 975.520 19.31 46.06 26.75 54.00 7.94 PK Vertical
Remark:
1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Channel: Lowest channel Polarization: Horizontal
Test Voltage: AC 120/60Hz
120 FCC PART15C
110
100
90
80
Si 70
% 60
% g’ ; ;
; ¥ ¢
3 | !
20
10
O Il Il ] ] Il ] Il Il Il |
960M 964M 968M 972M 976M 980M 984M 988M 992M 996M 1G

Frequency[Hz]

Suspected Data List
Freq. Reading[d Level Factor Limit Margin .
NO- |\ MHz] | Buv/m] | [@Buv/im] | [dB] | [dBuVim] | [dB] | 'race | Polarity
1 960.000 21.68 48.28 26.60 54.00 5.72 PK Horizontal
2 975.520 16.19 42.94 26.75 54.00 11.06 PK Horizontal
3 985.160 16.26 43.07 26.81 54.00 10.93 PK Horizontal
Remark:

1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Channel: Highest channel Polarization: Vertical
Test Voltage: AC 120/60Hz
130 FCCPARTISC
120
110
100
90
E 80
>
éx 70
< 60
40 2. ? ?:
30 5 5
20 | ;
10 § i
0 1 | | | \: 1 | : | | |
16 1.024G 1.048G 1.072G 1.096G 112G 1.144G 1.168G 11926 1.216G 124G
Frequency[Hz]
4 AV Detector

Suspected Data List
Freq. Reading Level Factor Limit Margin :

NO- | MHZ | [dBuv/im] | [dBuV/m] [@B] | [dBuv/m] | [dB] | 'race | Polarity
1 1080.40 25.02 55.41 30.39 74.00 18.59 PK Vertical
2 1080.40 12.58 42.97 30.39 54.00 11.03 AV Vertical
3 1120.72 12.30 42.87 30.57 54.00 11.13 AV Vertical
4 1120.72 22.83 53.40 30.57 74.00 20.60 PK Vertical
5 1189.12 23.48 54.23 30.75 74.00 19.77 PK Vertical
6 1189.12 12.44 43.19 30.75 54.00 10.81 AV Vertical

Remark:

1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Channel: Highest channel Polarization: Horizontal
Test Voltage: AC 120/60Hz
130 FCCPART15C
120
10
100
80
E 80
2 n
g W ‘
3 m ¢ * ¢
0 ¥ ?" t
0 | | i
2 | s a
: | | |
016 1 0246 1 0:&86 . 1 O%ZG 1 OéGG . 1 1‘26 1 14‘146 1 1%8(.3 1.1;326 1 21‘66 1 2‘46
Frequency[Hz]
4 AV Detector
Suspected Data List
Freq. Reading Level Factor Limit Margin :
NO- | MHZ | [dBuv/im] | [dBuvim] | [dB] | [dBuv/m] | [dB] | 'race | Polarity
1 1064.32 2317 53.45 30.28 74.00 20.55 PK Horizontal
2 1064.32 12.58 42.86 30.28 54.00 11.14 AV Horizontal
3 1106.56 12.48 43.02 30.54 54.00 10.98 AV Horizontal
4 1106.56 23.70 54.24 30.54 74.00 19.76 PK Horizontal
5 1171.60 23.18 53.89 30.71 74.00 20.11 PK Horizontal
6 1171.60 12.45 43.16 30.71 54.00 10.84 AV Horizontal
Remark:
1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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Report No.: JYTSZ-R12-2201205

5.9.4 Emissions in Non-restricted Frequency Bands

Below 1GHz:
Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Frequency: 30 MHz ~ 1 GHz Polarization: Vertical

Test Voltage:

AC 120/60Hz

fundamental signal

120 FCC PART15C \ ;
¢

110
100
90
80
70
60 FCC PART 15C-QP Uit
50
40 I
30
20

Level[dBpwim]

.

0 : ; P ; = ; i
30M 100M 1G
Frequency[Hz]

— QP Limit
4 QP Detector

Suspected Data List
NO Freq. Reading[d Level Factor Limit Margin Angle Polarit
) [MHZ] BuV/m] [dBuV/m] [dB] [dBuV/m] [dB] [°] y
1 37.9548 49.89 35.45 -14.44 40.00 4.55 155 Vertical
2 250.018 52.47 38.47 -14.00 46.00 7.53 21 Vertical
3 831.591 46.19 42.53 -3.66 46.00 3.47 1 Vertical
4 863.992 46.36 43.33 -3.03 46.00 2.67 0 Vertical
5 879.514 46.70 43.69 -3.01 46.00 2.31 0 Vertical
6 927.533 117.20 114.81 -2.39 46.00 -68.81 354 Vertical
7 946.644 46.77 44.45 -2.32 46.00 1.55 4 Vertical
Remark:

1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Frequency: 30 MHz ~ 1 GHz Polarization: Horizontal

Test Voltage:

AC 120/60Hz

fundamental signal

120 FCC PART 15C \\ .
110 M

100
90
80

1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).

g 70
3w FCC PART 15C-QP it
)
40 ' : : *
” ! |
2 5
10 R
0 ‘ ; ‘ ; b ; R
30M 100M 16
Frequency[Hz]
— QP Limit
4 QP Detector
Suspected Data List
NO Freq. Reading[d Level Factor Limit Margin Angle Polarit
: [MHZz] BuV/m] [dBuV/m] [dB] [dBuV/m] [dB] [°] y
1 249.921 50.28 36.28 -14.00 46.00 9.72 140 Horizontal
2 374.966 53.53 42.44 -11.09 46.00 3.56 127 Horizontal
3 831.494 47.32 43.66 -3.66 46.00 2.34 36 Horizontal
4 863.992 47.01 43.98 -3.03 46.00 2.02 58 Horizontal
5 879.514 47.14 4413 -3.01 46.00 1.87 46 Horizontal
6 927.533 116.94 114.55 -2.39 46.00 -68.55 301 Horizontal
7 946.547 47.05 44.73 -2.32 46.00 1.27 322 Horizontal
Remark:

JianYan Testing Group Shenzhen Co., Ltd.
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Above 1GHz:
Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Frequency: 30 MHz ~ 1 GHz Polarization: Vertical
Test Voltage: AC 120/60Hz
120 FCCPART15C
110
100
90
_ 80
§ 70
[ 60 bl 15 iii
g 50 ; * g b ,m ,1; *15
T TZ r ) :‘: ’
g | | —
10 | |
0 i ! i 1 i 1 i ! i i
16 26 3G 4G 5G 7G 10G
Frequency[Hz]
4 AV Detector
Suspected Data List
Freq. Reading Factor Level Limit Margin .
NO- | MHZ] | [dBuV/m] [dB] | [dBuv/m] | [dBuv/m] | [dB] | '"@ce | Polarity
1 1855.00 76.10 -21.60 54.50 74.00 19.50 PK Vertical
2 1855.00 72.59 -21.60 50.99 54.00 3.01 AV Vertical
3 2782.00 58.13 -17.53 40.60 54.00 13.40 AV Vertical
4 2782.00 62.79 -17.53 45.26 74.00 28.74 PK Vertical
5 3710.12 58.62 -14.14 44.48 54.00 9.52 AV Vertical
6 3710.12 63.48 -14.14 49.34 74.00 24.66 PK Vertical
7 4637.50 46.17 -9.50 36.67 54.00 17.33 AV Vertical
8 4637.50 54.16 -9.50 44.66 74.00 29.34 PK Vertical
9 5565.00 52.65 -6.07 46.58 74.00 27.42 PK Vertical
10 5565.00 45.60 -6.07 39.53 54.00 14.47 AV Vertical
11 6492.25 58.58 -2.47 56.11 74.00 17.89 PK Vertical
12 6493.37 51.87 -2.46 49.41 54.00 4.59 AV Vertical
13 7420.00 52.54 0.12 52.66 74.00 21.34 PK Vertical
14 7420.00 43.57 0.12 43.69 54.00 10.31 AV Vertical
15 8347.50 54.24 2.24 56.48 74.00 17.52 PK Vertical
16 8347.50 45.65 2.24 47.89 54.00 6.11 AV Vertical
17 9275.00 52.38 3.35 55.73 74.00 18.27 PK Vertical
18 9275.00 44 .46 3.35 47.81 54.00 6.19 AV Vertical
Remark:
1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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Product Name: UHF RFID Industrial Reader Product Model: VF-747P
Test By: Mike Test mode: Tx mode
Test Frequency: 30 MHz ~ 1 GHz Polarization: Horizontal
Test Voltage: AC 120/60Hz
120 FCCPART15C
110
100
90
_ 80
§
% 60 15 ,.WS
P , g 5 =
40 ?—‘ 0{ ?1: !
30 b §
20 i
10 §
0 1 1 1 1 :
16 26 3G 4G 3G 76 106
Frequency[Hz]
4 AV Detector
Suspected Data List
Freq. Reading Factor Level Limit Margin :
NO- | MHZ] | [dBuV/m] [dB] [dBuV/m] | [dBuV/im] | [dB] | 'race | Polarity
1 1855.00 76.32 -21.60 54.72 74.00 19.28 PK Horizontal
2 1855.00 72.60 -21.60 51.00 54.00 3.00 AV Horizontal
3 2782.50 48.15 -17.52 30.63 54.00 23.37 AV Horizontal
4 2782.50 57.74 -17.52 40.22 74.00 33.78 PK Horizontal
5 3710.00 50.26 -14.14 36.12 54.00 17.88 AV Horizontal
6 3710.00 55.97 -14.14 41.83 74.00 32.17 PK Horizontal
7 4637.50 46.15 -9.50 36.65 54.00 17.35 AV Horizontal
8 4637.50 54.49 -9.50 44.99 74.00 29.01 PK Horizontal
9 | 5565.00 53.46 -6.07 47.39 74.00 26.61 PK Horizontal
10 | 5565.00 45.95 -6.07 39.88 54.00 14.12 AV Horizontal
1" 6492.50 53.38 -2.46 50.92 74.00 23.08 PK Horizontal
12 6492.50 44 .81 -2.46 42.35 54.00 11.65 AV Horizontal
13 7420.00 42.84 0.12 42.96 54.00 11.04 AV Horizontal
14 | 7420.00 51.75 0.12 51.87 74.00 2213 PK Horizontal
15 8347.50 44.80 2.24 47.04 54.00 6.96 AV Horizontal
16 8347.50 53.04 2.24 55.28 74.00 18.72 PK Horizontal
17 9275.00 44.91 3.35 48.26 54.00 5.74 AV Horizontal
18 9275.00 52.80 3.35 56.15 74.00 17.85 PK Horizontal
Remark:
1. Level = Reading + FactorAntenna Factor + Cable Loss — Preamplifier Factor).
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