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4 General Information

4.1 General Description of E.U.T

Product: 9910 NFC Module
Model(s): 9910NFC

Model Description: N/A

Test Sample No.: 1-1/1

Hardware Version: V1.0

Software Version: V1.0

4.2 Details of accessories

Operation Frequency: 13.56MHz+7kHz
Transmitted Power: 70.12dBuV/m @3m distance
Type of Modulation: ASK

Antenna installation: PCB Printed Antenna
Antenna gain: N/A

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: Supply voltage: 5V+5%
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 21

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; ANSI €63.10- 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 Part 15 Subpart C ANSI C63.10- PASS

Section 15.203

2020+A1-2024

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

3m Semi-anechoic Chamber for Radiation Emissions Test site 2#

. 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
4 | TrogBroadband | soWARZBECK | 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.
/ / / /
6.3 Measurement Uncertainty
Parameter Uncertainty

Conducted Emission

* 3.64 dB(AC mains 150KHz~30MHz)

Radiated Spurious Emissions

+ 5.08 dB (Bilog antenna 30M~1000MHz)

+ 5.47 dB (Horn antenna 1000M~25000MHz)

Radio Frequency +1x107Hz
RF Power +0.42 dB
RF Power Density £ 0.7dB

Conducted Spurious Emissions

+ 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) pV/m pV/m dBuV/m
(m)
0.009 ~0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log2400/F(kH2)) + 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log(24000/F(kHz)) + 40
1.705 ~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100** 3 100 20log(1%0
88 ~ 216 150™* 3 150 20log1%0
216 ~ 960 200** 3 200 20log?%0
Above 960 500 3 500 20log (509

**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
Tivrn TahlAa Cram N°

Spectrum

ANna e

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 (Y)

Page 11 of 21

1200 dBuV/m

1o

100

a0

0

70

50
40
n
0
10
0.0 ; ; ; ; i
125000 1270 12.90 1310 13.30 1350 1340 13.90 1410 1430 1450  MHz
Freq. Reading | Factor Result Limit |Margin
No- | mHz) |(@Buvim)| (@8) |(dBuvim)|(dBuvim)| (dB) | Bt | Remark
1 13.0079| 4826 | -13.38 | 3488 | 6954 |-3466| peak
2 13.3420| 5580 | -13.44 | 4236 | 8050 |-3814| peak
3 134320| 5846 | -1346 | 4500 | 9050 |-4550( peak
4 13.5600| 7937 | -1348 | 6589 | 12400 |-58.11| peak
5 136140| 6031 | -1349 | 4682 | 9050 |-4368| peak
6 13.7720| 5346 | -1351 | 3995 | 8050 |-4055) peak
7 141920 4751 | 1349 | 3402 | 6954 |-3552| peak
Antenna orientation: Perpendicular (X)
1200 AR/
: Limit —
1 ) S S S s S | O Margin: —
WO
b L e R el PP Ao b r————— oo Ao ERREEEEEEE T
20 I I
70
&0
S0
40
an
20
10
00 : : : : :
128000 1270 12.90 1310 1330 13.60 1370 13.90 1410 1430 1450 MH=z
No Freq. Reading | Factor Result Limit  (Margin Detector | Remark
- (MHz)  |(dBuVv/m)| (dB) |(dBuV/m)|(dBuv/m)| (dB)
1 130099 5123 | -1338 | 3785 6954 |-3169| peak
2 134100 6029 | -1345 | 4684 8050 |-3366| peak
3 135060| 6591 | -1347 | 5244 9050 |-36.06| peak
4 135600 8360 | -1348 | 7012 | 124.00 |-53.88| peak
5 135920| 6733 | -1349 | 5384 9050 |-3666| peak
6 137660 5429 | -1351 | 4078 8050 |-39.72| peak
7 141120 4941 | -1353 | 3588 6954 |-3366| peak

Waltek Testing Group Co., Ltd.
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Antenna orientation: Ground Parallel (Z)

Page 12 of 21

1200 dRuvim

60

50

40

30

20

10

12,5000 1270

1290

13.10

13.30

1350

1270

1410

14.30 14.50 MHz

13.90
No. (Eﬁg) (2*33?}?“? ) thcat?r (d%i%j’lrtn) (dELi:.?CfIftm) N}:%])m Detector | Remark
7 130070 4826 | 1338 | 3488 | 6054 |-3466 peak
2 133420 5680 | 1344 | 4236 | 8050 |-35.14 peak
3 134320 5846 | 1340 | 4500 | G050 |-4550 peak
a 135600 7037 | 1348 | 6580 | 12400 | 5611 peak
5 136140 6031 | 1340 | 4682 | 9050 | 4368 peak
6 137720] 5346 | 1351 | 3005 | 8050 |-4055 peak
7 141920] 4751 | 1340 | 3402 | 6954 | 3552 peak

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

Antenna orientation: Parallel (Y)

1300 dRuvim

9.000

150.00 kH=

Na. (Knrﬁlg') (5533'2% chgfr (d%i%w) (dELi:.JnC'Jﬁ’tm) Nzgrég)m Detector | Remark
1 00672 49.76 | -1388 | 3588 | 111.02 |-7514] peak
2 00814] 5029 | 1386 | 3643 | 10036 | 7203 peak
3 0.0888] 5112 | 1387 | 3725 | 10861 | 7136 peak
i 01064 51235 | 1305 | 3728 | 10708 | 6080 peak
5 01263 5233 | 1412 | 3821 | 10550 | 6738 peak
5 01413 5261 | 1424 | 3837 | 10462 | 6625 peak

Antenna orientation: Perpendicular (X)

1300 dBuVim

150.00 kH=z

Vo | sy | o | Bt T amiey e s
1 00541 4729 | -1390 | 3339 | 112.89 |-79.50| peak
2 00810 51.14 | -13.86 | 3728 | 10040 |-72.12| peak
3 00978| 5286 | -13.80 | 3897 | 107.79 | 68.82| peak
4 01067| 5122 | 1307 | 3725 | 106.90 |-69.65| peak
5 01250 5038 | -14.11 | 3627 | 10562 | -69.35| peak
6 01378 5104 | 1422 | 3772 | 10483 | 67.11| peak

Waltek Testing Group Co., Ltd.
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Antenna orientation: Ground Parallel (Z)

Page 14 of 21

1300 dBu¥im

9.000 150000 kH:z
No | i || (a8 | @i b (a2 | R
1 0.0732( 49237 -13.86 35.51 110.27 | -74.76| peak
2 0.0780( 4941 -13.87 3554 109.72 | -74.18| peak
3 0.0854( 5165 -13.87 3778 108.94 | -71.16| peak
4 00997 5162 -13.89 3773 107 63 | 69 90| peak
5 01184| 4061 | 1404 | 3557 | 10616 | 7059 peak
6 0.1466( 5242 -14.29 3813 104.29 | 66.16| peak

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

Antenna orientation: Parallel (Y)

Page 15 of 21

110

100

a0

70

60

50

40

1200 dRuvim

No | () |(cuvin| (aB) | @Bovim) (@Buvim)| (a2 | meme
i 05823 6600 | 1407 | 5202 | 7230 |-2028| peak
2 07150 6327 | 1400 | 4027 | 7051 |2124] peak
3 10048 6101 | 11303 | 4708 | 6758 |2050] peak
1 11842 6030 | 1305 | 4635 | 6616 | 1981| peak
5 13008] 5022 | 1306 | 4526 | 6508 | 2002] peak
6 14874 5806 | 1307 | 4400 | 6418 |2000] peak
7 136228 7735 | 1340 | 6386 | 70.00 | -6.14 | peak |furdmen

Antenna orientation: Perpendicular (X)

110

100

90

70

60

50

40

1200 dBuim

Limit: —_
-~ Margin: —_—

05

No | e i I (i) (@Buvim)| (@B) | | Femsn
] 05073| 6667 | 1411 | 5256 | 7350 |2094| peak

2 06172 6503 | 1406 | 5097 | 7180 | 2083 peak

3 07751 6281 | 1398 | 4883 | 6083 | 2100] peak

2 00282 6135 | 1304 | 4741 | 6827 |2080| peak

5 10506 6007 | 1394 | 4613 | 6712 |2099| peak

6 12623] 6009 | 1396 | 4613 | G547 |-1934 peak

7 136228 7926 | 1349 | 6577 | 7000 | 4.23| peak |fundamera

Waltek Testing Group Co., Ltd.
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Antenna orientation: Ground Parallel (Z)

1200 dBuim

110

100

90

70

60

50

40

30

20

10

No Freq Reading | Factor Result Limit  |Margin

(MHz)  |(dBuv/m)| (dB) |(dBuvim) |(dBuvim)| (dB) | PEeR| Remak

0.5020| 67.14 -14.11 53.03 73.59 | -20.56| peak

0.6238| 6579 -14.06 51.73 7171 |-19.98| peak

0.7273| 63.05 -1399 | 49.06 70.38 | -21.32| peak

0.8618| 62.72 -13.96 | 4876 68.91 |-20.15| peak

1.0823| 60.63 -13.94 46.69 66.94 |-20.25 peak

1.2891| 5893 <1396 | 4497 6542 |-20.45| peak

N | | A W] N =

13.6228| 82.34 -13.49 68.85 70.00 | -115| peak | fundamental

Waltek Testing Group Co., Ltd.
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Test Frequency: 30MHz ~ 1GHz

Antenna polarity: H

Page 17 of 21

0.0 i . ‘ oo
0000 40 50 &0 70 €0 300 400 500 00 700 0000 MMz
No. Freq. Reading | Factor | Result [ Limit [Margn[ T _
(MHz)  |@Buvim)| (@B) |(@Buvim)|(dBuvim)| (dB)
1 1458611 46.03 -14.10 31.93 4350 |-11.57| QP
2 2374759 46.55 -5.64 36.91 46.00 -9.09 QP
3 249.4250| 47.80 -9.53 38.27 46.00 -T.73 QP
4 2610582 4728 -9 68 37 60 46 00 -8.40 QP
5 8450877 34.78 -2.39 3239 46.00 |-13.61] QP
6 9487609 34.10 -0.12 33.98 46.00 |-12.02| QP

Antenna polarity: V

200

A0 500 &0 FOU 1000.0 MHz

No (inrquz') (Egﬂﬂiﬁnf) F(gg)or [;;f,i,”,',‘m [oémfm; N:gng:n Detector | Remark
1 305306| 4455 | 1690 | 2765 | 4000 |-1235| QP
2 55.8047| 4210 | 1596 | 26.14 | 40.00 |-13.86| QP
3 1413296] 3645 | 1424 | 2221 | 4350 |=21.29] QF
4 1643301] 3540 | 1422 | 2118 | 4350 | 2232] QP
5 2175443 3711 | 1571 | 2140 | 46.00 | 2460] QP
6 9655420| 2918 | 010 | 2928 | 5400 | 2472| 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\}IL;Iency Power(VAC) Temperature Me:;:':ed Deviation Limit
z (C) (MHz2) (%)
Normal 0 13.5605 0.0035
Normal 10 13.5601 0.0005
Normal 20 13.5601 0.0009
Normal 30 13.5603 0.0023
13.56 Normal 40 13.5600 0.0001 +0.01%
Normal 50 13.5604 0.0029
Normal 60 / /
Normal 70 / /
Normal*85% 20 13.5604 0.0031
Normal *115% 20 13.5603 0.0025

Note: The manufacturer declared that the device operating Temperature is 0°C to 70°C.

Waltek Testing Group Co., Ltd.
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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.

Waltek Testing Group Co., Ltd.
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9.3 Test Result Plot:

20dB Bandwidth

Test Channel(kHz) 99% Bandwidth(kHz) Emission(kHz)

13.56 0.228 0.264

Test result plot:

® RBW 100 Hz Delta 1 [Tl ]
VBW 300 Hz -0.40 dB

Ref 94 dBpv Att 0 dB SWT 120 ms 264.000000000 Hz

Marker| 1 [T1
41.75 dBuv
13[.559936p00 MEZ

Frae]
7
D1 61.5 dBpt
/ .
= D2 4f1 1B |- A

R RaNZs

=8

o

Center 13.56008 MHz 100 Hz/ Span 1 kHz

Date: 20.DEC.2024 10:33:59

® REW 100 Hz Marker 1 [T1 ]
VEW 300 Hz 91.51 dBuv
Ref 110 dBuv Att 30 dB SWT 120 ms 13.560092000 MHz
110 OBW228[.000000p00 Hz

Temp 1| [T1 OBW]

100 <

! B s
Temp 2| [T1 OB
= =N i !

o aER
A

13]-559978p00 MHz

5
3| 560206p00 MHZ

-

t-2

10

Center 13.56008 MHz 100 Hz/ Span 1 kHz

Date: 20.DEC.2024 10:36:55
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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. 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.

11 Photographs of test setup and EUT

Note: Please refer to appendix: Appendix-9910NFC-Photos.
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