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History of this test report

Report No. Issued Date Description

23090223-TRFCCO01 | Oct. 13, 2023 | Original

1. NFC chipset NXP 7161 changed to NXP
24070445-TRFCCO1 | Aug 26 2024 | 7160

2. eMCP size changed from 2GB to 3GB
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1. Summary of Test Procedure and Test Results
1.1. Applicable Standards
ANSI C63.10:2013
FCC Rules and Regulations Part 15 Subpart C §15.225
FCC Rule Description of Test Result
15.203 Antenna Requirement PASS
15.207 AC Power Line Conducted Emission PASS
15.209 : o
Radiated Emission PASS
15.225
15.225(e) Frequency Stability PASS
*The lab has reduced the uncertainty risk factor from test equipment, environment and staff
technicians which according to the standard on contract. Therefore, the test result will only be
determined by standard requirement,measurement uncertainty evaluation is not considered.
The difference is list below:
1. NFC chipset NXP 7161 changed to NXP 7160
2. eMCP size changed from 2GB to 3GB
After engineering evaluation, the following item need to (retested / verified):
1. Antenna Requirement
2. AC Power Line Conducted Emission
3. Radiated Emission
4. Frequency Stability
note:
1) The new chip component is pin-for-pin compatible.
2) The new chip has the same basic function as the old chip, from an external perspective
(internal circuitry may differ).
3) No change in radio parameters has occurred.
4) The same conditions apply when a small area (approximately the same area as the chip)
of the PCB is replaced with an equivalent chip.
Cerpass Technology Corp. Issued date : Aug. 26, 2024
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2. Test Configuration of Equipment under Test

2.1. Feature of Equipment under Test

NFC: 13.553MHz~13.567MHz

Operation Frequency Range BLE: 2400-2483 5MHz

NFC: 13.56MHz

Center Frequency Range BLE: 2402MHz-2480MHz

Modulation Type :;I:_:E éﬁgK
Modulation Technology BLE:DTS
BLE:
Data Rate GFSK: 1Mbps
NFC: Loop Antenna
Antenna Type BLE: PIFA Antenna
Antenna Gain IE\;I:_:E fggl

Note: For more details, please refer to the User’s manual of the EUT.

2.2. Carrier Frequency of Channels

Channel Frequency(MHz)
*1 13.56

Note: Channel remarked “*” is selected to perform test.

2.3. Test Mode and Test Software

a. During testing, the interface cables and equipment positions were varied according to
ANSI C63.10.

b. Hardware control was executed to transmit and receive data via NFC.

c. The test mode of RF test as follow:

Conducted Emissions from the AC mains power ports
Test Mode | Operating Description
1 Transmitter Mode, From POE (120V/60Hz)
2 Transmitter Mode, From POE (240V/60Hz)
caused “Test Mode 1” generated the worst case, it was reported as the final data.
Radiation Emissions (Below1GHz)
Test Mode | Operating Description
1 Transmitter Mode, From POE (120V/60Hz)
2 Transmitter Mode, From POE (240V/60Hz)
caused “Test Mode 1” generated the worst case, it was reported as the final data.

Cerpass Technology Corp. Issued date : Aug. 26, 2024
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2.4. Description of Test System

Frequency Stability
Equipment Brand Model Length/Type Power cord/Length/Type
POE UBIQUITI GP-C500-120G N/A 0.6m /NS
RJ45 Cable |TE CONNECTIVITY CAT5E 1.2m /NS N/A
NFC Card Tiananxin NFC Tag Kit N/A N/A
Radiated Emissions
Equipment Brand Model Length/Type Power cord/Length/Type
POE UBIQUITI GP-C500-120G N/A 0.6m /NS
RJ45 Cable |TE CONNECTIVITY CAT5E 1.2m /NS N/A
NFC Card Tiananxin NFC Tag Kit N/A N/A
AC Power Line Conducted Emission
Equipment Brand Model Length/Type Power cord/Length/Type
POE UBIQUITI GP-Vv480-032G N/A 0.6m /NS
RJ45 Cable |TE CONNECTIVITY CAT5E 1.2m /NS N/A
NFC Card Tiananxin NFC Tag Kit N/A N/A
Cerpass Technology Corp. Issued date Aug. 26, 2024
T-FD-504-0 Ver 1.6 Page No. 6 of 30
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2.5. General Information of Test
Cerpass Technology Corporation Test Laboratory
Address: No.10, Ln. 2, Lianfu St., Luzhu Dist., Taoyuan City 33848,
Taiwan (R.O.C.)
X Test Site Tel: +886-3-3226-888
Fax: +886-3-3226-881
FCC | Tw1439, TW1079
IC 4934E-1, 4934E-2
Frequency Range Conducted: from 150kHz to 30 MHz
Investigated Radiation: from 9 kHz to 1,000MHz
Test Distance The test distance of radiated emission from antenna to EUT is 3 M.
. . Environmental
Test Item Test Site Test Period Conditions Tested By
Frequency Stability | RFCONO01-NK 2024/08/19 24.5C /52% Pack Chen
Radiated Emissions 3M02-NK 2024/08/12 24.3°C 1 47% Park Chen
AC Power Line 0
Conducted Emission CONO01-NK 2024/08/12 24.6°C /59% |Leon Huang
Cerpass Technology Corp. Issued date : Aug. 26, 2024
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2.6. Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the
emissions test results be included in the report. The measurement uncertainties given below are

based on a 95% confidence level (based on a coverage factor (k=2)

Measurement Item Uncertainty

AC Power Line Conducted Emission | £3.12dB

Radiated Spurious Emission n

(9KHz~30MH?z) £3.50B

Radiated Spurious Emission n

(30MHz~1GHz) £5.1dB

20dB Bandwidth 14.4%

Occupied Bandwidth 14.5%

Frequency Stability 10.23KHz
Cerpass Technology Corp. Issued date : Aug. 26, 2024
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3. Test Equipment and Ancillaries Used for Tests
Test Item Radiated Emissions
Test Site Semi Anechoic Room(3M02-NK)
Instrument Manufacturer Model No Serial No Calgna:fglon Valid Date
Instrument Manufacturer Model No Serial No Calibration Date | Valid Date
Bilog Antenna Schwarzbeck VULB9168 369 2024/02/19 |2025/02/18
Active Loop Antenna Schwarzbeck FMZB 1513 414 2024/01/16  |2025/01/15
Horn Antenna EMCO 3115 31589 2024/02/26  |2025/02/25
Horn Antenna EMCO 3116 31974 2023/10/16  |2024/10/15
EMI Receiver ROHDE & SCHWARZ ESR7 101906 2024/05/13 |2025/05/12
Spectrum Analyzer | ROHDE & SCHWARZ FSV 40-N 101329 2024/07/16  |2025/07/15
Preamplifier Agilent 8449B 3008A01954 2024/03/01 |2025/02/28
Preamplifier EMC INSTRUMENTS EMC184045 980065 2023/10/13  |2024/10/12
Preamplifier EM Electronics corp. EM330 60659 2024/02/17 |2025/02/16
Cable-6m(9k~300M) N/A EMC5D-BM-BM-6 130606 2024/03/13 |2025/03/12
Cable-3in1(30M-1G) [HARBOUR INDUSTRIES LL142 CCE1315 2024/02/23 |2025/02/22
Cable-0.5m(1G-40G) HUBER SUHNER SUCOFLEX 104 805443/4 2024/03/05 |2025/03/04
Cable-3m(1G-40G) HUBER SUHNER SUCOFLEX 104 805796/4 2024/03/05 |{2025/03/04
Cable-8m(1G-26.5G) WOKEN WCBA-WCA203SM CCE1374 2024/03/05 |2025/03/04
Cable-1m(1G-40G) HUBER SUHNER HUBER SUHNER / SF102 804398/2 2023/10/12 |2024/10/11
Cable-3m(1G-40G) HUBER SUHNER HUBER SUHNER / SF102 804619/2 2023/10/12 |2024/10/11
E3 AUDIX v8.2014-8-6 RK-000529 NA NA
Highpass Filter WOKEN WFIL-H3000-18000F-03 | WR377WC2B1 2023/08/17 |2024/08/16
Notch Filter Warison WFIL-N5925-7125F-04 |WRQ4BFWC4M1| 2024/03/11 |2025/03/10
Hipass Filter Warison WFIL-H7500-18000F | WRQ4BFWC2J1 2024/03/11 |2025/03/10
Test Item Frequency Stability
Test Site RFCONO1-NK
Instrument Manufacturer Model No Serial No Calg);itlon Valid Date
EXA Signal Analyzer KEYSIGHT N9010A MY54200207 2024/04/24 | 2025/04/23
TEMP & HUMI
CHAMBER T-MACHINE TMJ-9712 T-12-040111 2024/07/30 |2025/07/29
Cerpass Technology Corp. Issued date Aug. 26, 2024
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Test Item AC Power Line Conducted Emission
Test Site CONO2-NK
Instrument Manufacturer Model No Serial No Calgna:'z[a(;uon Valid Date
EMI Receiver ROHDE & SCHWARZ ESR 7 101906 2024/05/13 |2025/05/12
Line Impedance
Stabilization Network Schwarzbeck NSLK 8127 8127516 2023/10/03 |2024/10/02
Pulse Limiter ROHDE & SCHWARZ ESH3-72 101934 2024/03/01 | 2025/02/28
Cable-6m(9k~300M) N/A EMC5D-BM-BM-6 130606 2024/03/13 | 2025/03/12
E3 AUDIX v8.2014-8-6 RK-000536 NA NA
Cerpass Technology Corp. Issued date Aug. 26, 2024
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4. Antenna Requirements

4.1. Standard Applicable
For intentional device, according to FCC 47 CFR Section 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.

And according to FCC 47 CFR Section 15.249, if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of

the antenna exceeds 6dBi.

4.2. Antenna Construction and Directional Gain

Antenna Type Loop Antenna

Antenna Gain 0 dBi
Cerpass Technology Corp. Issued date : Aug. 26, 2024
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5. Test of AC Power Line Conducted Emission

5.1. Test Limit

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 KHz,
according to the methods defined in ANSI C63.10-2013. The EUT was placed on a nonmetallic
stand in a shielded room 0.8 meters above the ground plane. The interface cables and
equipment positioning were varied within limits of reasonable applications to determine the

position produced maximum conducted emissions.

Frequency Quasi Peak Average
(MH2) (dB p V) (dB p V)
0.15-0.5 66-56* 56-46*
0.5-5.0 56 46
5.0 -30.0 60 50

*Decreases with the logarithm of the frequency.

5.2. Test Procedures

a. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at

least 80 centimeters from any other grounded conducting surface.

b. Connect EUT to the power mains through a line impedance stabilization network (LISN).
c. All the support units are connecting to the other LISN.
d. The LISN provides 50 ohm coupling impedance for the measuring instrument.

e. The FCC states that a 50 ohm, 50 micro-Henry LISN should be used.
f. Both sides of AC line were checked for maximum conducted interference.
The frequency range from 150 kHz to 30 MHz was searched.
Set the test-receiver system to Peak Detect Function and Specified Bandwidth with

Maximum Hold Mode.

Cerpass Technology Corp. Issued date Aug. 26, 2024
T-FD-504-0 Ver 1.6 Page No. : 12 of 30
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5.3. Typical Test Setup
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5.4. Test Result and Data

Test Mode : NFC 1TX 13.56MHz
\Voltazse : From POECAC 120V/6@Hz)

Phase ¢ Line
Data: 17
1 ooLevel (dBuv) Date: 2024 0812
90
80
70
6 I LISN-CLASS B |Q9) |
50 LISN-CLASS B (AV)
40
30
20
10
015 0.2 0.5 1 2 5 10 20 30
Frequency (MHz}
Frequency Factor Reading Level Limit Margin Detector P/F
No. (MHz) (dB) (dBuV) (dBuvY) (dBuv) (dE)
1 8.1514 9,92 22.71 32.63 55.92 -23.29 Average P
2 ©.1514 9,82 42,92 50.82 65.92 -15.1¢ oe P
3 9.1650 9.92 18.67 28,59 55.16 -26.57 Average P
4 ©@.1658 9,082 37.93 47 .85 65.18 -17.31 QR =
S 9.2008 9,592 15.65 25,57 53.58 -28.61 Average P
6 B8.2028 9,82 33.26 43.18 63.58 -20.49 o° =
7 8.2196 9.92 15.32 25,24 52.84 -27.60 Average P
8 ©.2156 9,82 31,27 41.19 §2.384 -21.65 Qe P
S 8.2431 9,92 13.03 22.595 51.99 -29.84 Average P
1¢ ©8.2431 Q.92 28.75 38.67 51,93 -23,32 o P
11 9.5885 9.93 21.75 31.68 45,86 -14,32 Average P
12 @.5885 9.83 29.42 39.33 56.00 -16.67 e P
Note: Level=Reading+Fector
Margin=Level-Linlit
Factor=(LISN or ISN or Current Probel)factor + Cable Loss
Cerpass Technology Corp. Issued date . Aug. 26, 2024
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Test Mogde : NFC LTX 13.56MHz
Voltege : From POE(AC 128V/68H:)
Phase + Neutral

Data: 18

spplLeve! (@Buv) Date: 2024-08-12

LISN.CLASS B (QP)

| LISNCLASS B AV

1 2 5 10 20 30
Frequency (MH2)
Frequency Factor  Reading Levsl Limit Margln Detector P/F
NO. (MHZ) (aB) (dBuY) (gBuv)  (dBUV) (dB)
1 6.1545 ©.94 26.29 38.23 55.75 -25.52 Aversge P
2 8.1545 5.94 39.21 49.15 B85.75 -15.62 QP P
3 6.1754 5.94 206.56 3@.74 54.78 -23.96 Average P
4 8.1754 5.95 37.18 47.04 B4.78 -17.66 QP P
5 8.2879 8.94 14 .48 24 .42 53.29 -28.87 Aversge P
b 8.,2879 9.94 31.97 41.91 63.29 -21.38 QP P
7 8.2160 9.94 17.42 27.36 52.87 -25.61 Average P
& 8.216@ 9.94 22.28 42,22 62.597 -28,75 QP P
9 0.23687 8.94 13.68 23.62 52.42 -25.88 Aversge P
18 e.23e7 95.94 29.59 39.53 62.42 -22.89 QP P
11 8.5765 8.96 21.96 31.92 46.00 -14.88 Aversge P
12 8.37685 9.96 29.43 39.39 56.ee -16.61 QP P
Note: Level=Reading+Factor
Nargin-Level-Limit
Factor=(LISN or ISN or Current Probe)Factor + Cable Loss
Cerpass Technology Corp. Issued date . Aug. 26, 2024
T-FD-504-0 Ver 1.6 Page No. : 15 of 30

FCC ID. ;. SWX-UAINT



0.

CERPASS TECHNOLOGY CORP. Report No.: 24070445-TRFCCO01

6. Test of Radiated Emission
6.1. Test Limit

(&) The field strength of any emissions within the band 13.553-13.567 MHz shall not exceed
15,848 microvolts/meter at 30 meters.

(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.

(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.

(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.

Frequency (MHz) Distance Limit (uV/ m)
0.09 ~ 0.490 300m 2400/F(kHz)
0.490 ~ 1.705 30m 24000/ F(kHz)
1.705 ~ 30 30m 30
30 ~ 88 3m 100
88 ~ 216 3m 150
216 ~ 960 3m 200
Above 960 3m 500

15.215 Additional provisions to the general radiated emission limitations.:

(c) Intentional radiators operating under the alternative provisions to the general
emission limits, as contained in 8815.217 through 15.257 and in subpart E of this part,
must be designed to ensure that the 20 dB bandwidth of the emission, or whatever
bandwidth may otherwise be specified in the specific rule section under which the
equipment operates, is contained within the frequency band designated in the rule

section under which the equipment is operated.

Cerpass Technology Corp. Issued date : Aug. 26, 2024
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6.2. Test Procedures

The EUT was placed on a rotatable table top 0.8 meter above ground.

b. The EUT was set 3 meters from the interference receiving antenna which was mounted on
the top of a variable height antenna tower.

The table was rotated 360 degrees to determine the position of the highest radiation.

d. The antenna is a broadband antenna and its height is varied between one meter and four
meters above ground to find the maximum value of the field strength both horizontal
polarization and vertical polarization of the antenna are set to make the measurement.

e. For each suspected emission the EUT was arranged to its worst case and then tune the
antenna tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the
maximum reading.

f. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.

g. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions
which do not have 3 dB margin will be repeated one by one using the quasi-peak method and
reported.

h. “Cone of radiation” has been considered to be 3dB beamwidth of the measurement antenna.

NOTE:

1. The resolution bandwidth of test receiver/spectrum analyzer is 300Hz or CISPS 200Hz(QP
detector) at frequency Below 150 kHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 10KHz or CISPS 9KHz(QP
detector) at frequency 150 kHz to 30 MHz.

3. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

Note: The supporting fixture shall permit orientation of the EUT in each of three orthogonal
axis positions such that emissions from the EUT are maximized.
(Y-AXIS is the worst.)

Cerpass Technology Corp. Issued date : Aug. 26, 2024
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6.3. Typical Test Setup Layout of Radiated Emission

Below 30MHz test setup
Antenna

Equipment under Test

l 0.8M
Turn Table

. Ground Plane
Receiver

30MHz- 1GHz Test Setup

Antenna

Y,

Equipment under Test

0.8M
Turn Table
. \ Ground Plane
Receiver
Cerpass Technology Corp. Issued date : Aug. 26, 2024
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6.4. Test Result and Data

6.4.1. Test Result of Fundamental Emission

Test Mode : NFC 1TX 13.564Hz

Voltage { From PCE(AC128Y/68H1)
Remark : LOCP OPEN, NF(:15014443-3A
157 Level (dBuvim)
150
130
110
- [ [ MASK(13.56MHZ)
70
1
50
30
i
131 14.01
Frequency (MHz}
Frequency Factor Reading Level Limit Margin Detector Height Azimuth P/F
NoO. (NHz) (d8) {dBuv) (dBuv/m) (dBuvV/m) (dE) [em) (deg)
1 13.5688 21.224 36.160 57,384 124.08@8 -66.616 Feak 184 54 P

Note: Level=Reading+Factor
Margin-Level-Limit
Factor=Antenna Factor + cable loss - Ampliflier Factor
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Test Mode @ MFC 1TX 13.56MHz

Woltags i Fron POE(ACL28Y/68HI ]
Remzrk ¢ LOOP CLOSE, WFC:IS014443-34
)
15?[&\‘&1 (dBuYim)
150
130
10|
Hj MASK[13.56M17)
7
q
1]
30|
"
1311 14.01
Freguency (MHZ)
Frequancy Frctor Aeading Lewvel Limit Margin Detector Height Azimuth PAF
Mhx.  {MHz} {dEY  (dBuv) {dBuvsm) (dEuNsm) [dB) {cm) deg)
1 13.5688 21.224 259.858 51.874 124.888 -77.926 Pealk 1oe 125 P

Mote: Level=Reading+Factor
Margin-Level -Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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6.4.2. Test Result of Unwanted Spurious emission (9KHz ~ 30MHz)

Test Hode : NFC 1TH 13.56MH:z
Woltage : From PDE[ACLZBN/G6BHZ )
Remark : LDOP OPEN, WFC:ISO14443-34

457 Level (dBu\ 'm)

150

130] |

110 L
- ) OK-~30M PEAK

T
50 1
30

'Y

.00 3 5. T 8 1. 13 1% 47 18 A, 23 35 . 293D

Frequency (MHz)
Frequsncy  Factor Reeding Lewel Limit Margin Detector Height A&Azisuth P/F
No.  EMHZ) (OB}  (QBuv) (dBuv/m] [@8uvwsm)  (dB) {on) (oeg)
1 27.1288 2X.B33 13.838¢ 46.6E63 B9.548 -43 . B77 Pe=k 188 i5 P

Mote: Level-Readimg+Factor
Margin=Level-Limit
Factor=Artenna Factor + cable loss - Amplifier Factor

Cerpass Technology Corp. Issued date . Aug. 26, 2024
T-FD-504-0 Ver 1.6 Page No. : 22 of 30
FCC ID. ;. SWX-UAINT



<

. “#” CERPASS TECHNOLOGY CORP.

Report No.: 24070445-TRFCCO01

Test Hode @ MFC LTX 135.5BMHZ

voltoge : From POE[ACIZ0V /68HZ )
Remark ¢ LDOP CLOSE, NFC:ISOIdd443-34
1ﬂLwet{dBu'h".m:|
150
130 |
;|
i
110 |
'.,q‘_ OE--J0K PEAK
-]
.1
30
3
0.009 3. 5 T. 4. 1. 13 15 417 1B .

23, 25 2. .M
Frequency (MHz)

Frequency  Factor Reading Lewsl Limit Margln Detector Helpht Azimuth PsF
No.  (MHz) (dB}  (dBuv)  (dBuVYm]  [dBuWSm)  (dB)

(o) {deg)

1 271286 2X,B33 12.52@ 45.353 89,548 -44.L87 Peak Lag 31

Note: Level=Reading+Factor

Margin=Level-Limit

Factor=Antenna Factor + cable loss - Amplifier Factor
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6.4.3. Test Result of Unwanted Spurious emission (30GHz ~ 1GHz)

Test Mode : NFC 1TX 13.58MHz

Voltags ¢ From PCE(AC128V/68HI)
Pol : Vertical
70 Level (dBuVim)
60
IM RADIATED
50 ¥
et 12

sl A f

20

10

0
-10
30  100. 200, 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz}
Frequency Factor Reading Level Limit Margin Detector Height Azimuth P/F
No. (MHzZ) (da) (dBuV) (dBuV/m) (dBuV/m) (aB) [cm) (deg)

1 53.28 -9.85 37.90 28.85 4¢ .28 -11.15 Peak 428 2 P
2 126.81 -14.1%6 43.14 28.98 43.56 -14,.52 Prak 404 a P
3 1561.92 -9.47 44,98 35.51 43.58 -7.89 Peak 429 e P
4 284.14 -9.88 43,98 34,58 46,08 -11,82 Prak 486 a P
5 486.36 -5.58 38.98 33.42 46.28 -12.60 Peak 428 e P
6 450,66 -4.34 38.12 33.78 46,88 -12.22 Peak 408 @ P

Note: Level=Reading+Factor
Margin-Level-Limit
Factor=Antenna Factor + cable loss - Amplifier Factor

Cerpass Technology Corp. Issued date . Aug. 26, 2024
T-FD-504-0 Ver 1.6 Page No. . 24 of 30
FCC ID. ;. SWX-UAINT



15»

“=%#” CERPASS TECHNOLOGY CORP. Report No.: 24070445-TRFCCO1

ey

Test Mode : NFC 1TX 13.56MHz
Voltaze : From PCE(ACL28Y/58HT)
Pol : Horlzontal

Level (dBuVim)

IM RADIATED.

TR

[z |

8 ¥ 3 8 8 3

10
0
-10| . ' i _ 1 i
3o 100, 200, 300, 400. 500, 600, 700. 800, 900. 1000
Frequency (MHz)
Frequency Factor Reading Level Limit Margin Detsctor Height Azimuth P/F
NO. (NHz) (d8) (aBuv) (dBuv/m) (dBuVsm) (dg) (cm) (dzg)

1 180,81 -14.16 44,06 29.9@ 43.58  -13.00 Prak 406 a P
2 136.7¢ -19.38 44,62 34.24 43.5@ -9.26 Peax 428 - P
3 161.92 -9.47 43,22 33.75 43.56 -9,75 Prak 400 @ P
4 256.98 -9.85 37.72 27.83 46.28 -18.17 Peak 428 8 P
5 486.36 -5.,58 33.44 27.85 46.868  -18.14 Prak 4846 a P
6 458 .68 -4.34 33.79 29.45 46.28 -16.55 Peak 42¢ e P

lNote: Level-Reading+Factor

Margin=Level-Limit
Factor-Antenna Factor + cable loss - Amplifier Factor
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6.4.4.20dB Bandwidth & 99% Occupied Bandwidth

Modulation | Freq. | 20dB Bandwidth | F_ at 20dB BW | Fy at 20dB BW
Mode (MHz) (kH2) (MHz) (MH2z)
RFID 13.56 2.66 13.55874 13.5614
Limit N/A 13.553 13.567
Result Pass
20dB Bandwidth
13.56 MHz
® s
=
/ Y
AN B SN
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7. Frequency Stability

7.1. Test Procedure

According to the methods defined in ANSI C63.10-2013 Section 6.8

1. The EUT was placed inside the Temperature and Humidity chamber.

The transmitter output was connected to spectrum analyzer.

Turn the EUT on and couple its output to a spectrum analyzer.

Turn the EUT off and set the chamber to the highest temperature specified.

Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize,
turn the EUT on and measure the operating frequency after 2, 5, and 10 minutes.

Repeat step 2 and 3 with the temperature chamber set to the lowest temperature.

The test chamber was allowed to stabilize at +20 degree C for a minimum of 30 minutes. The
supply voltage was then adjusted on the EUT from 85% to 115% and the frequency record.

a kN

N oo

7.2. Test Setup Layout

Temperature and Humidity

Chamber ~

Spectrum 222
Analyzer
0
/\ ﬁﬁB
O
{ ]
-
AN
¥ DC Power Suply
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7.3. Test Result and Data

Operating
frequency: 13.560000 MHz
Temp EL?F\)I}I)eI; 0 minute 2 minute 5 minute 10 minute
(°C) V) (MHz) (%) (MHz) (%) (MHz) (%) (MHz) (%)
102 [13.560032|0.000234 [13.560031|0.000227 {13.560026|0.000192 |13.560034|0.000247
40 120 [13.560022|0.000164 [13.560040|0.000297 |13.560031|0.000227 |13.560026| 0.000194
138 [13.560034|0.000247 {13.560034|0.000247 {13.560037|0.000275 |13.560026|0.000192
102 [13.560047|0.000343(13.560044|0.000321 {13.560040| 0.000295 [13.560036|0.000262
30 120 [13.560041|0.000302 [13.560044|0.000326 {13.560040| 0.000291 |13.560039|0.000284
138 [13.560032|0.000232 [13.560055|0.000404 [13.560034|0.000247 |13.560030|0.000219
102 [13.560071|0.000525 [13.560074|0.000544 {13.560079|0.000579 |13.560079| 0.000584
20 120 [13.560072|0.000533(13.560083|0.000608 [13.560073|0.000538 |13.560076|0.000562
138 [13.560067|0.000492 (13.560067|0.000496 {13.560064|0.000468 |13.560089| 0.000658
102 [13.560090(0.000660 [13.560098|0.000723{13.560100(0.000739 |13.560097|0.000712
10 120 [13.560085|0.000625 [13.560090|0.000664 [13.560088| 0.000645 [13.560101|0.000745
138 [13.560079|0.000581 {13.560087|0.000643 |{13.560095|0.000702 |13.560090| 0.000660
102 [13.560117|0.000863(13.560118|0.000867 [{13.560128|0.000946 [13.560125|0.000918
0 120 [13.560118|0.000872(13.560112|0.000826 [{13.560129|0.000949 |13.560120|0.000881
138 [13.560117|0.000861 ({13.560117|0.000863|13.560121|0.000889 |13.560119|0.000874
---------- THE END OF REPORT----------
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