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4 General Information

4.1 General Description of E.U.T

Product: UFR Zero Series - Contactless Card Reader

Model(s): MFR Zero Online, yFR Zero Online OEM, uFR Zero Online LITE

Model Description: All same except for model's name, yFR Zero Online OEM without
enclosure/housing, UFR Zero Online LITE does not support ISO
15693 cards.
MFR Zero Online was tested in this report.

Test Sample No.: 1-1/1

Hardware Version: 3.8

Software Version: 3.0.33

4.2 Details of accessories

Operation Frequency: 13.56MHz+7kHz
Transmitted Power: 61.46dBuV/m @3m distance
Type of Modulation: ASK

Antenna installation: Inductive loop coil 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: 5V==300mA

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

Test Items Test Requirement Test method Result
AC Power Line Conducted 47 CFR Pgrt 15 Subpart C ANSI C63.10-2013 PASS
Emission Section 15.207
47 CFR Part 15 Subpart C
Radiated Emission Section 15.209; ANSI C63.10-2013 PASS
15.225(a)(b)(c)(d)
47 CFR Part 15 Subpart C
Frequency Tolerance 10-
q y Section 15.225(e) ANSI C63.10-2013 PASS
Occupied Bandwidth 47 CFR Part 15 Subpart C |\ c63.10-2013 PASS
Section 15.215
Antenna requirement 47 CFR Part 15 Subpart C | )\ 5| c63.10-2013 PASS
Section 15.203
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#

Last 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
Iltem 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 2024-07-18 2025-07-17
3 Amplifier Agilent 8447D 2944A10178 | 2024-07-18 2025-07-17
4 Tr"oirig’nidaba”d SCHWARZBECK | VULB9163 336 2024-07-21 | 2025-07-20
Coaxial Cable
5 (below 1GHz) Top TYPE16(13M) - 2024-04-22 2025-04-21
RF Conducted Testing
L2 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.

/

/

/

/

Waltek Testing Group Co., Ltd.
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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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7 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.10:2013
Test Result: PASS
Frequency Range: 150kHz to 30MHz
—— Limit (dBuV)
Limit: Frequency (MHz) Quasi-peak Average
0.15t0 .5 66 to 56~ 56 to 46*
0.5t05 56 46
510 30 60 50
* Decreases with the logarithm of the frequency.
7.1 EUT Operation
Operating Environment:
Temperature: 25.6 °C
Humidity: 50.9% RH
Atmospheric Pressure: 101.2kPa
EUT Operation:
Only the worst-case transmitting mode was record in the report.
7.2 EUT Setup
The EUT was placed on the test table in shielding room.
0.4m
€-----mmmmmmmmm e ->|
/4\ EUT MReceiver | -[PC System
] L J T
0.8m
] ] y
1
:50Q Terminator =

7.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

Waltek Testing Group Co., Ltd.
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7.4 Conducted Emission Test Result

Live line:

Page 9 of 29

80.0 dBuY
E P P E Limit: —
: b P 5 AVG: —
70 . ! ; I H
o Tl z
50 :
' i~ i o 1
LI N L
e BETEN N PR
30 ;ﬂ[} """"""" bl il Mt WJE‘HW%*H‘ ;,a;;;ﬂ~"fj"5'L peak
lﬁ,l“f- | : . | H‘*‘fﬁ” H‘.E*'N”w“,\.“« ] e
Gl TR et T AR V)
AP fJ"*!A'&"lfv”Uw (e Ly
10 ______:___________1|J'L.;~_',JM_' O W
00 - e
0.150 05 5 300 MHz
o | e [T P T Rt T S | e
1 0.1539| 44.28 9.64 53.92 65.78 | -11.86| QP
2 0.1539| 24.09 9.64 33.73 55.78 | -22.05| AVG
3 0.1980| 37.37 9.66 47.03 63.69 | -16.66| QP
4 0.1980| 24.26 9.66 33.92 53.69 | -19.77| AVG
5 3.7180| 34.50 9.82 44.32 56.00 | -11.68| QP
6 3.7180| 19.52 9.82 29.34 46.00 | -16.66| AVG
7 4.8419| 3295 9.83 42.78 56.00 | -13.22| QP
8 4.8419| 20.78 9.83 30.61 46.00 | -15.39| AVG
9 13.5579| 28.46 9.94 38.40 60.00 | -21.60| QP
10 13.5579| 26.46 9.94 36.40 50.00 | -13.60| AVG
11 25.0660| 31.63 11.45 43.08 60.00 | -16.92| QP
12 25.0660| 22.35 11.45 33.80 50.00 | -16.20| AVG

Waltek Testing Group Co., Ltd.
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Ne

utral line:
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70

60

50

40

30

80.

0 dBuV

Limit:

AVG:

M “[1peak
™ A e EREE
Ry M T '1|Wﬂ"'l'*ﬂ“” 1 | f
0 y "*”h,ll‘wif'{ ¢ M‘jhl\w H‘i\h v/
0.150 0.5 5 300 MHz
o. | fies, [Readng | Taoer | e | swm [tare] o e
1 0.1500| 44.80 9.64 54.44 65.99 | -11.55| QP
2 0.1500| 4465 9.64 54.29 5599 | -1.70 | AVG
3 0.1660| 44.33 9.65 53.98 65.15 |-11.17| QP
4 0.1660| 20.04 9.65 29.69 55.15 | -25.46| AVG
5 0.2260| 37.30 9.66 46.96 62.59 | -15.83| QP
6 0.2260| 20.74 9.66 30.40 52.59 | -22.19| AVG
7 4.3018| 33.22 9.82 43.04 56.00 |-12.96| QP
8 4.3018| 20.94 9.82 30.76 46.00 |-15.24| AVG
9 13.5579| 29.04 9.94 38.98 60.00 | -21.02| QP
10 13.5579| 27.34 9.94 37.28 50.00 | -12.72| AVG
11 25.8419| 34.94 11.21 46.15 60.00 | -13.85| QP
12 25.8419| 26.14 11.21 37.35 50.00 | -12.65] AVG
Remark:

1. Factor = Cable loss + LISN factor, Margin = Limit — Level
3. All the test modes completed for test. Only the worst result was reported.

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 C63.10:2013

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.

8.1 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.

8.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI 63.10:2013.
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°

8.3 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

8.4 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.

8.5 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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8.6 Summary of Test Results
Field Strength of Fundamental Test Result

Antenna orientation: Parallel

Page 15 of 29

1300 dBuW/m

: Limit. —
A0 [ oo e Maigin —
e A N N B
W00 [ A S S S Ff S S S SRR S
80 ' i i
70
60
50
40
20
w |
10.0 : : :

127100 13.20 1329 1338 1347 1356 1365 1374 1383 1382 140 MHz
Freq. Reading | Factor Result Limit  |[Margin
Detector | Remark

No- | MHz)  |@Buvim)| (daB) |(dBuVim)|(dBuvim)| (aB) | | Re™

1 13.3503| 3222 14.84 47 06 80.50 |-33.44| peak

2 13.5032] 33.11 14.81 4792 90.50 |-42.58| peak

3 13.5581| 3587 1480 50.67 12400 | -73.33| peak

4 13.6724| 32.07 14.78 46.85 90.50 |-43.65| peak

5 137940 3313 1476 47 B9 8050 |-3261| peak

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

Page 16 of 29

130.0 dBuV/m

: ; o Limit: —_—
120 | N e Marginn. —
110 :
100
90
0 b T
70
60
50
40
30
20 | S S S S S SRR
100 | | | | |
13.1100 13.20 13.29 13.38 13.47 13.56 13.65 13.74 13.83 13.92 1401 MHz
No. (';m:') SS??}?% F(ZS)Or (d?!i?/tjlr:ﬁ) (dlE;Ln\}i.ftm) M(?Bg)in Detector | Remark
1 13.3503| 3354 | 14.84 | 4838 | 80.50 |-32.12| peak
2 13.4817| 3478 | 14.81 | 4959 | 9050 |-40.91| peak
3 135581| 4594 | 14.80 | 60.74 | 124.00 |-63.26| peak
3 13.6653| 34.06 | 14.78 | 48.84 | 9050 |-4166| peak
5 13.7940| 3277 | 14.76 | 4753 | 80.50 |-3297| peak

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

Page 17 of 29

130.0 dBuV/m

: ; __ Limit: —_—
120 | (R SR S ] SN HAS S Maigin.  —
110 I I :
100
90
Bl frrr—re—————] Lol
70
60
50
40
30
20 f SSS H S— S S SRS SO
100 | | | | |
13.1100 1320 13.29 13.38 13.47 13.56 13.65 13.74 13.83 13.92 14.01 MHz
No. (im:') (ngsfifﬁ) F@‘é‘f’r (dgﬁjlr:q) (dEliLn\}i;tm) szisg)in Detector | Remark
1 13.3475| 3495 | 14.84 | 49.79 | 8050 |-30.71| peak
2 134709| 3659 | 1482 | 5041 | 9050 |-40.09| peak
3 13.5600| 46.66 | 14.80 | 6146 | 124.00 |-6254| peak
3 13.6562| 3370 | 1478 | 4848 | 9050 |-4202| peak
5 13.7733| 3364 | 1477 | 4841 | 8050 |-3209| peak

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

Antenna orientation: Parallel

1420 dBuV/m

Limit: —_—
1 1. s P U S S ST S Margin: —
122 :
112
102
92
a2
72
62
52
42
32
220
9.000 150.00 kHz
No. (Fmrﬁi) (353?)%?) F(ngr (dFE{;iﬁfuzlr:q) (déLn\}iztm) leg;n Detector | Remark
1 0.0154| 2949 | 1567 | 4516 | 123.77 |-7861| peak
2 0.0234| 27.86 | 1540 | 43.26 | 120.15 |-76.89] peak
3 0.0367| 27.70 | 14.99 | 4260 | 116.25 |-73.56| peak
4 0.0616| 28.26 | 14.76 | 43.02 | 111.76 |-68.74| peak
5 0.0932| 2744 | 1480 | 4224 | 10817 |-6593| peak
6 0.1350| 27.89 | 14.77 | 4266 | 10497 |-6231| peak

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

140,00 dBMN/m

9.000 150.00 kH=z

Freq. Reading | Factor Result Limit [Margin

Noo | MHz)  |@Buvim)| (@B) |(dBuVim)|(dBuvim)| (dB)

Detector | Remark

0.0142| 26.39 15.71 4210 12439 | -82.29| peak

0.0183| 2555 15.58 41.13 122.20 | -81.07| peak

0.0212| 26.33 15.49 41.82 12093 |-79.11| peak

0.0297| 25.12 15.14 40.26 118.01 | -77.75| peak

0.0464| 26.95 14.80 41.75 114.16 |-72.41| peak

| | ) W R =

0.0522| 26.49 14.74 41.23 113.14 | -71.91| peak
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Reference No.: WTD24D08191148W001

Antenna orientation: Ground-parallel
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140.0

dBuV/m

130

120 =

110
100
90
2 | T T e T P .
S O S NS VRS NN SRS SO A SO SO SO
T S S S SO SN
B N R [ R I e
A0
20
200 :
9.000 150,00 kEH=z
No. ('r__v:ili') Eéﬁi’lﬂﬁ; F(Egyﬂ r (d%isxﬂflr:r.} (dléiqui:m) qu;g])m Detector | Remark
1 00131] 2527 | 1573 | 4100 | 12508 | 8408| peak
2 00249 2489 | 1534 | 4023 | 11954 | 7931| peak
3 00286 2672 | 1619 | 41091 | 11834 | 76.43| peak
3 00490| 2546 | 1475 | 4021 | 11360 | 7348| peak
5 00616 2608 | 1476 | 4084 | 11171 | -7087| peak
5 00826 2461 | 1481 | 3942 | 10918 | 6976| peak
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Reference No.: WTD24D08191148W001

Test Frequency: 150kHz ~30MHz

Antenna orientation: Parallel
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120.0 dBu¥/m
. Limit: —_—
110 ; Margin.  —
100
90 E
80 :
70 :
[H1] :
50
40
30
20
00 bbb R h A RO U1 SO S
0.0
0.150 0.5 5 30.0 MHz
No. (erlﬁc;) 533%’) F(ng)r (d?!i?}jlr:’l) (dEliLn\}iztm) “'IZEJ” Detecter | Remark
1 0.5823| 3559 | 1457 | 5016 | 72.30 |-22.14| peak
2 0.7833| 3410 | 14.65 | 4875 | 69.74 |-20.99] peak
3 0.8618| 3344 | 1467 | 4811 | 68.91 |-20.80] peak
4 10484| 3006 | 1468 | 4564 | 67.21 | 2157 peak
5 12096| 30.66 | 1466 | 4532 | 6597 |-2065 peak
6 13.5508| 3219 | 14.80 | 46.99 | 6954 | 2255 peak

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




Reference No.: WTD24D08191148W001

Antenna orientation: Perpendicular
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1200 dBu¥/m ‘
3 Limit: —_—
MO | T R i Mg —
100 j
90 :
80 j
70 :
60 ‘
50 j
40 ‘
30 :
20 :
10
0 |
0.150 0.5 5 30.0 MHz
No. (inrig) (ﬁéﬁijfif'n?) F{?Ig? r (dgiifuflr:n) (dlémiftm) N}?ig)in Detector | Remark
7 06139| 3570 | 1458 | 5028 | 7185 |-2157 peak
2 0.8991| 3341 | 1468 | 48.00 | 6854 | 2045 peak
3 10939 3105 | 1467 | 4572 | 66.84 |-21.12] peak
3 13665 2924 | 1463 | 4387 | 6492 |-21.05 peak
5 16019 2987 | 1459 | 4446 | 6354 |-19.08 peak
6 135508| 4404 | 1480 | 5074 | 6954 | 980 peak
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Reference No.: WTD24D08191148W001

Antenna orientation: Ground-parallel
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120.0 dBu¥Y/m

110
100
90
80
70
60
50
40
30 E
20 E
Wl AR
0.150 0.5 5 30.0 MHz
No. (iﬁz') (5535’2;13; F(:g)or (dgi?\'fljlr:ﬁ) (dEliLn\}i;tm) N:ZE;H Detector | - Remark
1 05522| 3673 | 1456 | 5129 | 72.76 |-21.47| peak
2 06304| 3587 | 1459 | 5046 | 7162 | 2116 peak
3 0.8044| 3568 | 1467 | 5035 | 69.51 |-19.16| peak
4 10596| 3143 | 1468 | 4611 | 67.12 |-21.01 peak
5 15192| 3451 | 1461 | 49.12 | 64.00 |-14.88] peak
6 13.6228| 4565 | 1479 | 6044 | 6954 | 9.10| peak
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Reference No.: WTD24D08191148W001

Antenna polarity: H

Test Frequency: 30MHz ~ 1GHz

Page 24 of 29

70

60

50

40

30

20

dBu¥/m

Limit:

Margin:

0.0 . | ! | |
30.000 4"] 50 [51] 70 M 300 li-l]l] 5[.] f;l]l] %l]l] 1000.0 MHz
No. (ﬁﬁi} SS?% F(Zg)or (dgis\':’jlr:’n) (dém}m) szg;n Detector | Remark
1 405591| 4068 | -16.18 | 2450 | 4000 |-1550] QP
2 108.2667| 4177 | -17.07 | 2470 | 4350 |-18.80] QP
3 176.2686| 4084 | -1564 | 2520 | 4350 |-18.30] QP
4 218.3085| 4047 | -10.67 | 2980 | 46.00 |-1620] QP
5 240.8304| 4503 | -953 | 3550 | 46.00 |-1050] QP
6 4924685 4115 | -865 | 3250 | 4600 |-1350] QP
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Reference No.: WTD24D08191148W001

Antenna polarity: V
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70

60

50

40

30

20

10

0 dBuVY/m

Limit: —

Margin: —_—

0.0 ! | ! ! | ! .
30.000 il] 50 B0 70 Sﬂ] 300 4[.] 5['] Gl[ll:l %l]ﬂ 1|]|I]|]_|] MHz
No. (ﬁm) (5533};1% F(Zg)or (dFéi%‘i',fq) (dlEE:JTfI}tm) szg;n Detector | Remark
1 400110 4420 | -1620 | 28.00 | 40.00 |-12.00 QP
2 108.2667| 3947 | -17.07 | 2240 | 43.50 |-21.10] QP
3 135.5062| 3834 | -14.64 | 2370 | 4350 |-19.80] QP
4 217.5443| 4461 | -1571 | 2890 | 46.00 |-17.10] QP
5 321.0608| 39.60 | -13.60 | 26.00 | 46.00 |-2000] QP
6 501.1790| 38.99 | -959 | 2940 | 46.00 |-16.60] QP
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Reference No.: WTD24D08191148W001 Page 26 of 29

9 Frequency tolerance

Test Requirement: 47 CFR Part 15 Subpart C Section 15.225(e)
Test Method: ANSI C63.10:2013
9.1 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
9.2 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 .

9.3 Test Result

Test Conditions Frequency Deviation
Measured o imi
Fre'(\qALlj_'ezncy Power(VAC) Temrzg)ature ('T\;IGHC;) De\E:yao';lon Limit
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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Reference No.: WTD24D08191148W001 Page 27 of 29

10 Bandwidth Measurement

Test Requirement: 47 CFR Part 15 Subpart C Section 15.215
10.1 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.

10.2 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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Reference No.: WTD24D08191148W001

10.3 Test Result Plot:
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) 20dB Bandwidth
0,
Test Channel(kHz) 99% Bandwidth(kHz) Emission(kHz)
13.56 0.074 0.232
Test result plot:
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Date: 18.SEP.2024 16:22:00
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11 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. The
use of a permanently attached antenna to the intentional radiator shall be considered sufficient to
comply with the provisions of this section.

Note: Please refer to EUT photos for more details.

12 Photographs of test setup and EUT

Note: Please refer to appendix: Appendix-uFR Zero Online-Photos.
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