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4 General Information

4.1 General Description of E.U.T

Product: BeneVision VP10
Model(s): BeneVision VP10
Model Description: N/A

Test Sample No.: M51D-WF-117
Hardware Version: 051-006392-00
Software Version: svn: 19935

4.2 Details of accessories

Operation Frequency: 13.56MHz

Transmitted Power: 60.46dBuV/m @3m distance
Type of Modulation: ASK

Antenna installation: FPC antenna

Note:

#: The antenna gain is provided by the applicant, and the applicant should be responsible for its
authenticity, WALTEK lab has not verified the authenticity of its information.

Ratings: DC 12V

4.3 Test Mode

Test Mode Descriptions

Transmitting mode  |Keep the EUT in transmitting mode (NFC mode) with modulation.

4.4 Test Facility
The test facility has a test site registered with the following organizations:
ISED CAB identifier: CN0013. Test Firm Registration No.: 7760A.
Waltek Testing Group Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2016.
FCC Designation No.: CN1201. Test Firm Registration No.: 523476.
Waltek Testing Group Co., Ltd. EMC Laboratory has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is

maintained in our files. Registration number 523476, September 10, 2019.

Waltek Testing Group Co., Ltd.
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5 Test Summary

Page 5 of 25

Test Items Test Requirement Test method Result
AC Power Line Conducted 47 CFR Part 15 Subpart C ANSI C63.10- N/A
Emission Section 15.207 2020+A1-2024
47 CFR Part 15 Subpart C
Radiated Emission Section 15.209; ANSIC63.10- PASS
2020+A1-2024
15.225(a)(b)(c)(d)
Frequency Tolerance 47 CFR I?art 15 Subpart C ANSI C63.10- PASS
Section 15.225(e) 2020+A1-2024
Occupied Bandwidth 47 CFR P?n 15 Subpart C ANSI C63.10- PASS
Section 15.215 2020+A1-2024
Antenna requirement 47 CFR P?d 15 Subpart C ANSI C63.10- PASS
Section 15.203 2020+A1-2024
Maximum Permissible
Exposure
1.1307(b)(1) / PASS

(Exposure of Humans to RF

Fields)

Note: Pass=Compliance; NC=Not Compliance; NT=Not Tested; N/A=Not Applicable

Waltek Testing Group Co., Ltd.
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6 Equipment Used during Test

6.1 Equipments List

Conducted Emissions Test Site 1#

. Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 100947 2024-07-18 2025-07-17
2. LISN R&S ENV216 101215 2024-07-18 2025-07-17
3. Cable Top TYPE16(3.5M) - 2024-07-18 2025-07-17
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1 Spectrum Analyzer R&S FSP30 100091 2024-04-22 2025-04-21
2 Active Loop Antenna | Com-Power Corp. AL-130R 10160007 2024-04-27 2025-04-26
3 Amplifier Agilent 8447D 2944A10178 | 2024-07-18 2025-07-17
Trilog Broadband 2023-11-04 2024-11-03
4 Antenna SCHWARZBECK | VULB9160 9160-3325 2024-11-04 2025-11-03
Coaxial Cable
5 (below 1GHz) Top TYPE16(13M) - 2024-04-22 2025-04-21
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
Signal Analyzer .
1 (9k~26.5GHz) Agilent N9010A MY50520207 | 2024-04-22 2025-04-21
2 Spectrum Analyzer R&S FSP40 100501 2024-07-18 2025-07-17
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.

/

/

/

/
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6.3 Measurement Uncertainty

Parameter Uncertainty

Conducted Emission 1 3.64 dB(AC mains 150KHz~30MHz)
+ 5.08 dB (Bilog antenna 30M~1000MHz)

Radiated Spurious Emissions 1 5.47 dB (Horn antenna 1000M~25000MH2)

Radio Frequency +1x10"Hz

RF Power +0.42 dB

RF Power Density +0.7dB

Conducted Spurious Emissions 1 2.76 dB (9kHz~26500MHz)

Confidence interval: 95%. Confidence factor:k=2

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Testing Group Co., Ltd.
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Radiated Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209, 15.225(a)(b)(c)(d)
Test Method: ANSI C63.10-2020+A1-2024

Test Result: PASS

Measurement Distance: 3m

Limit:

FCC Part15 Paragraph 15.209

Field Strength Field Strength Limit at 3m Measurement Dist
Frequency
Distance
(MHz) puV/im puV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*?F ) 4+ 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log @40 kH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100** 3 100 20log"®
88 ~ 216 150** 3 150 20log'"®”
216 ~ 960 200** 3 200 20log®?
Above 960 500 3 500 20log®®

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating
under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz
or 470-806 MHz. However, operation within these frequency bands is permltted under other sections
of this part, e.g., §§15.231 and 15.241.

In the emission table above, the tighter limit applies at the band edges.

Note:

According to §15.209(d), the emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and
above 1000 MHz. Radiated emission limits in these three bands are based on measurements
employing an average detector.

According to §15.31(f)(2)300m Result(dBuV/m)=3m Result(dBuV/m)-40log(300/3)(dBuV/m).
According t0§15.35(b), Unless otherwise specified, the limit on peak radio frequency emissions is
20dB above the maximum permitted average emission limit applicable to the equipment under test.
This peak limit applies to the total peak emission level radiated by the device.

Field Strength of Fundamental Limit:
a.The field strength of any emissions within the band 13.553-13.567 MHz shall not exceed 15,848
microvolts/meter at 30 meters.

15,848 microvolts/meter at 3 meters=124 dBuV/m

b. Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any emissions
shall not exceed 334 microvolts/meter at 30 meters.

334 microvolts/meter at 3 meters=94.47 dBuV/m

c. Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any emissions
shall not exceed 106 microvolts/meter at 30 meters.

Waltek Testing Group Co., Ltd.
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(d) The field strength of any emissions appearing outside of the 13.110-14.010 MHz band shall not
exceed the general radiated emission limits in §15.209.

7.1 EUT Operation

Operating Environment:

Temperature: 221°C
Humidity: 61.1 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation:

Only the worst-case transmitting mode were record in the report.

7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10-2020+A1-2024.
The test setup for emission measurement below 30MHz.

Semi-anechoic 3m
Turn Table From 0° to 360°

Combining
N

System T—p—

The test setup for emission measurement below 1GHz.

NOI'K

Waltek Testing Group Co., Ltd.
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Semi-anechoic 3m

Antenna Elevation Varies From 1 to 4
m

Tiirn Tahla Cranms N° +A 20N°

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth.............coooeeiiiiiceeee 10kHz
Video Bandwidth...........ccccoveeiiiiiiiiiiee. 10kHz
Resolution Bandwidth.................................. 10kHz
30MHz ~ 1GHz
Sweep Speed........occiiiiiiieee e Auto
Detector ... PK
Resolution Bandwidth.............ccccoevvviiinnnnnes 100kHz
Video Bandwidth...........ccccoeeviiiiiiiiieee, 300kHz

7.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane, EUT is set 3m away from the
receiving antenna:
Loop antenna(Height of the centre of the loop above the GRP of the SAC is 1 m);
Trilog Broadband Antenna which is moved from 1m to 4m.
2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both vertical coaxial and vertical coplanar.

6. Repeat above procedures until the measurements for all frequencies are complete.

Waltek Testing Group Co., Ltd.
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7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse

radiation emission was get at the Z position. So the data shown was the Z position only.

Note:

Although these test were performed other than open area test site, adequate comparison measurements were
confirmed against 300m open area test site. Therefore sufficient tests were made to demonstrate that the
alternative site produces results that correlate with the ones of tests made in an open field based on KDB 414788
DO1.

7.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and
subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit

for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Testing Group Co., Ltd.
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7.6 Summary of Test Results

Field Strength of Fundamental Test Result

Antenna orientation: Parallel

Page 12 of 25

142.0 dBuV/m

E Limit: —_—
132 Margin:  —
122 T
Y SN N S— S U O SO S
w2l R H SR SRR SO AU R
92 : I
82
72
62
52
42
32
22.0 ' i i i
13.1100 13.20 13.29 13.38 13.47 13.56 13.65 13.74 13.83 13.92 14.M MHz
No. ('EEE% (Sgiefifr:ﬁ) F(ggfr (dRBﬁIr:n (démtm) hﬁrg)m Detector | Remark
1 13.2855| 23.77 | 14.85 | 3862 | 8050 |-41.88| peak
2 13.5195| 2414 | 14.81 | 38.95 | 90.50 |-51.55| peak
3 13.5600| 4022 | 14.80 | 55.02 | 124.00 |-68.98| peak
4 13.6707| 2450 | 1478 | 3928 | 9050 |-51.22| peak
5 13.8876| 23.35 | 14.74 | 38.09 | 8050 |-4241| peak

Waltek Testing Group Co., Ltd.
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Antenna orientation: Perpendicular

Page 13 of 25

1320 dBuV/m

Limit: —
122 B Maigin.  —
12 r
S AN S B S | ISR SO BOSS S S
@| i S | N S S SR S
82 ;
72 r
B2 | SNSRI SORSIS USSR boceeceeaae SN SUPRNS SUSRON SRS SRS
U A AN . S S S SO SO
J '3 ‘ i
42 ] L B )
E 1 zwwv'\iﬂﬁ :
32 " . . . . .
MJWMJ« i 0N | T P TP W
- T S T e S S
12.0 1 | ! |
131100 13.20 13.29 13.38 13.47 1356 13.65 13.74 1383 1392 1401 MHz
Freq. Reading | Factor Result Limit [Margin
No- | MHz) |(@Buv/im)| (dB) |(dBuV/m) |(dBuvim)| (aB) | Do | Remark
1 13.2774| 18.45 14.85 33.30 80.50 |-47.20| peak
2 13.3439| 19.04 14.84 33.88 80.50 |-46.62| peak
3 13.4870| 27.92 14.81 4273 90.50 | -47.77| peak
4 13.5609| 45.66 14.80 60.46 124.00 | -63.54| peak
5 13.6265| 23.52 14.78 38.30 90.50 |-52.20| peak
6 13.6950| 24.80 14.77 39.57 90.50 |-50.93| peak
7 13.7660| 18.47 14.77 33.24 80.50 | -47.26| peak

Waltek Testing Group Co., Ltd.
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Antenna orientation: Ground-parallel

Page 14 of 25

1320 dBuV/m

3 Limit: —
122 B Margin:  —
12 ] |
102 |
92 |
82
72
62
52
42
32 : a
2 | ?

12.0 : : H
131100 1320 13.29 13.38 13.47 13.56 13.65 13.74 13.83 13.92 1401  MHz

No. | ik (ﬁgﬁim) F(i‘é’fr (dBavim) (dlémtm) N:?irg;n Detector | Remari

1 13.3017| 23.99 14.85 38.84 80.50 |-41.66| peak

2 13.4754| 29.32 14.81 4413 90.50 |-46.37| peak

3 13.5437| 31.08 14.80 45.88 90.50 |-44.62| peak

4 13.5636| 41.46 14.80 56.26 124.00 | -67.74| peak

5 13.6896| 26.12 14.77 40.89 90.50 |-49.61| peak

6 13.8956| 24.35 14.74 39.09 80.50 |-41.41| peak

Waltek Testing Group Co., Ltd.
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Harmonics and Spurious emission test resulit
Test Frequency: 9kHz ~ 150kHz

Antenna orientation: Parallel

1320 dBu¥/m

120 : : : : : P
9,000 150,00 kH=

No. | (iiz) |(cmavinn)| By | cBuvim) |(auvim)| ). | 25 | Rem
1 00190| 2726 | 1667 | 4283 | 12187 | 7904| peak
2 00238| 2646 | 1538 | 4184 | 119.93 | 78.09] peak
3 00313 2507 | 1611 | 4108 | 11756 | 7648| peak
2 00365| 2589 | 1500 | 4089 | 116.23 | 7534| peak
5 00526| 2663 | 1474 | 4137 | 11308 |-7171] peak
6 00767| 2637 | 1480 | 4117 | 10982 | 6865 peak

Waltek Testing Group Co., Ltd.
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Antenna orientation: Perpendicular

1320 dBuV/m

1200 : : : : : P
a.000 150,00 kM2

Freq. Reading | Factor | Result Limit |Margin

No. (MHz)  |(dBuV/m)| (dB) |(dBuV/m) |(dBuV/m)| (dB)

Detector | Remark

0.0146| 2714 15.69 42.83 124.15 | -81.32| peak

0.0196| 28.30 15.85 43.85 121.60 | -77.75| peak

0.0237| 2756 15.39 4295 119.96 | -77.01| peak

0.0383| 29.29 14.96 44 .25 115.82 | -71.57| peak

0.0581| 28.22 14.76 42.98 112.22 [ -69.24| peak

| | B Lo K| =

0.0896| 28.35 14.81 43.16 108.47 [-65.31| peak

Waltek Testing Group Co., Ltd.
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Antenna orientation: Ground-parallel

1320 dBuV/m

1200 : : : : : I
a.000 150.00 kM2

Freq. Reading | Factor Result Limit |Margin

(MHz)  |(@Buv/im)| (dB) |(dBuVim)|(dBuvim)| (dB) | "oEcr | Remak

No.

0.0224| 2883 15.44 44 27 12045 | -76.18( peak

0.0305| 28.25 15.13 43.38 117.78 | -74.40| peak

0.0396| 27.45 14.94 42.39 115.53 | -73.14( peak

0.0632| 28.97 14.74 43.71 112.98 |-69.27| peak

0.0837| 27.90 14.81 42.71 109.06 |-66.35| peak

D | B W K| —

0.1324| 26.71 14.77 41.48 105.10 | -63.62( peak

Waltek Testing Group Co., Ltd.
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Test Frequency: 150kHz ~30MHz

Antenna orientation: Parallel

Page 18 of 25

1220 dBuW/m

112

102 5=

92

a2

72

62

52

42

32

22

12

20 .
0150 05 300 MH=

No | i) || By | mevim) |@ovimy| oy | oot | Remat

1 05155 3534 | 1454 | 4988 | 7336 |2348| peak

2 06338 3440 | 1450 | 4899 | 7157 |2268| peak

3 08803 3247 | 1468 | 4715 | 6872 | 2157| peak

2 10881) 3096 | 1467 | 4563 | 6689 | 2126 peak

5 12033| 2063 | 1466 | 4429 | 6602 |2173| peak

B 15102| 2057 | 1461 | 4418 | 6400 |-19.82| peak

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn




Reference No.: WTD23D12261064W004

Antenna orientation: Perpendicular

Page

19 of 25

1120 dBuV/m

12
T S S O S S O St A S
a0 .
0180 (1] h 30.0 MHz
No. {';f;ig) Séﬁi’a';"n?; F@E‘f r {dgisx;jflr:ﬂ (défi}'fm; NEE)'” Detector | Remark
1 05622| 3500 | 1456 | 5046 | 7276 | 22.30| peak
2 06935 3432 | 1461 | 4893 | 7079 | 2186 peak
3 08896] 3115 | 1468 | 4583 | 68.63 | 2280 peak
) 09943 3080 | 1469 | 4549 | 6767 | 2218 peak
5 11412| 2950 | 1467 | 4417 | 6648 | 2231] peak
6 14562| 2824 | 1462 | 4286 | 6427 | 2151] peak

Waltek Testing Group Co., Ltd.
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Antenna orientation: Ground-parallel

Page 20 of 25

1220 dBuW/m

102 ===

9z

Hivd

F2

G2

52

42

” -

2

TP SR R N O

20 e P

0150 05 5 300 MHz

No | i) |(@Bovim| (@) | dBuvim) |@Bovim]| () | P2 | e
1 0.4966| 35.79 14.53 50.32 73.68 | -23.36| peak
2 0.5854| 3578 14 57 50.35 7226 |-2191| peak
3 0.8709| 3240 14.67 47.07 68.82 | -21.75| peak
4 1.0596( 31.55 14.68 46.23 67.12 | -20.89| peak
5 1.3736| 28.91 14.63 43 54 64 87 |-21.33| peak
6 13.6227| 40.10 14.79 54 .89 69.54 |-14.65| peak |fundamental
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Test Frequency: 30MHz ~ 1GHz

Antenna polarity: H
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800  dBuWW/m

o

60

a0

40

30

20

uu3[.|]|]] 40 5"] II;l] o él] I él]l] il]l] 500 EOD }l]l] I'||]|I:|:|.|:| MHz
No | i) |@bavin| @By | cBuvim) |@uvim)| () |20 | e
1 453755| 5207 | 1647 | 3560 | 4000 | 440| QP
2 62.8708 5354 | -17.14 | 3640 | 4000 | 360 OP
3 841100 5573 | 1943 | 3630 | 4000 | 270| QP
2 167.8243] 5168 | 1508 | 3660 | 4350 | 590| QP
5 2275906 5430 | 1760 | 2670 | 4600 | 930 OP
5 3604476 5500 | 1370 | 4220 | 4600 | 280 OP

Antenna polarity: V

20.0 dBuV/m

El

[}

a0

40

30

20

uu3[.l][l] iﬂ 5II] IIII n 80 I él]l] il]l] 500 EOD ?I"I]l] I1I]lI:I].l] MH=
Vo | i e e T e Tomm g e
1 453755| 5227 | -1647 | 3580 | 4000 | 420 QP
2 62.8708| 5364 | -17.14 | 2650 | 4000 | 350| QP
3 83.8156| 56.25 | -1945 | 26.80 | 4000 | 320| QP
1 168.4138| 50.75 | -15.15 | 3560 | 4350 | 790 QP
5 228.4901| 53.86 | 1756 | 3630 | 4600 | 970| QP
6 360.4476| 56.19 | -13.79 | 4240 | 4600 | 360| QP
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8 Frequency tolerance

Test Requirement: 47 CFR Part 15 Subpart C Section 15.225(e)
Test Method: ANSI C63.10-2020+A1-2024
8.1 Limit

The frequency tolerance of the carrier signal shall be maintained within £0.01% of the operating
frequency over a temperature variation of —20 degrees to + 50 degrees C at normal supply voltage,
and for a variation in the primary supply voltage from 85% to 115% of the rated supply voltage at a
temperature of 20 degrees C. For battery operated equipment,

the equipment tests shall be performed using a new battery.

Limit; £0.01% of 13.56MHz=+1356Hz
8.2 Test Procedure

1. Set RBW = 10 kHz.

2. Set the video bandwidth (VBW) 2RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. The transmitter output (antenna port) was connected to the spectrum analyser .

8.3 Test Result

Test Conditions Frequency Deviation
Frelc\]nl:lency Power(VAC) Tempoerature Me:rsel—cl;:ed Deviation Limit
z (C) (MHz2) (%)
Normal -20 / /
Normal -10 / /
Normal 0 13.5601 0.0030
Normal 10 13.5604 0.0029
13.56 Normal 20 13.5605 0.0045 £0.01%
Normal 30 13.5609 0.0039
Normal 40 13.5604 0.0027
Normal 50 / /
Normal*85% 20 13.5607 0.0044
Normal *115% 20 13.5604 0.0016
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9.1

9.2

Bandwidth Measurement

Test Requirement: 47 CFR Part 15 Subpart C Section 15.215

Limit

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in §§15.217 through 15.257 and in subpart E of this part, must be designed to ensure that
20dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific
rule section under which the equip compliance with the 20dB attenuation specification may base on
measurement at the intentional radiator’s antenna output terminal unless the intentional radiator uses
a permanently attached antenna, in which case compliance shall be.deomonstrated by measuring the
radiated emissions.

Test Procedure

1. The transmitter shall be operated at its maximum carrier power measured under normal test
conditions;

2. The span of the analyzer shall be set to capture all products of the modulation process,including the
emission skirts.

3. The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth
(OBW) and video bandwidth (VBW) shall be approximately 3x RBW.
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9.3 Test Result Plot:
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. 20dB Bandwidth
Test Channel(MHz) 99% Bandwidth(kHz) e
Emission(kHz)
13.56 0.198 0.077
® RBW 10 Hz Delta 1 [T1 ]
VBW 30 Hz ~0.60 dB
Ref 10 dBm Att 20 dB SWT 5 s 77.000000000 Hz
10 offfet 0.f dB opwi19sl.000000p00 Hz
Marker| 1 [T1
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Center 13.560595 MHz
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10 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure

that no antenna other than that furnished by the responsible party shall be used with the device. This
product has a FPC antenna fulfil the requirement of this section.

Note: Please refer to EUT photos for more details.

11 RF Exposure

Note: Please refer to SAR test report: WTD23D12261064W007.

12 Photographs of test setup and EUT

Note: Please refer to appendix: Appendix-BeneVision VP10-Photos.
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