S,

NVIAD i

0

A

TESTING ’,//_\//’—;\‘-::
Labs Corp. NVLAP LAB CODE: 600353-0 KR
Applicant Name: Advanced Card Systems Limited
Address: Units 4108 - 4110, 41st Floor, Manhattan Place, 23 Wang Tai
Road, Kowloon Bay, Hong Kong
Report Number: 2501Q44881E-RF-00
FCC ID: V5MACR1552U-MW
Test Standard (s)
FCC PART 15.225
Sample Description
Product Type: WalletMate II
Model No.: ACR1552U-MW
Multiple Model(s) No.: N/A
Trade Mark: ACS
Date Received: 2025/02/21
Issue Date: 2025/04/30
Test Result: ‘ Pass4

A In the configuration tested, the EUT complied with the standards above.

Prepared and Checked By: Approved By:
: Vi

B Hute Lin / "g}L W‘ﬁ"

Bruce Lin Nancy Wang

RF Engineer RF Supervisor

Note: The information marked * is provided by the applicant, the laboratory is not responsible for its authenticity and this information can affect the validity of the result in the
test report. Customer model name, addresses, names, trademarks etc. are included.

This report cannot be reproduced except in full, without prior written approval of the Company. Unless otherwise stated the results shown in this test report refer only to the
sample(s) tested. This report is valid only with a valid digital signature. The digital signature may be available only under the Adobe software above version 7.0.

This report must not be used by the customer to claim product certification, approval, or endorsement by NVLAP or any agency of the U.S. Government.

This report may contain data that are not covered by the NVLAP accreditation and are marked with an asterisk “V¥”

Bay Area Compliance Laboratories Corp. (Shenzhen)
5F(B-West) , 6F, 7F, the 3rd Phase of Wan Li Industrial Building D, Shihua Rd, FuTian Free Trade Zone, Shenzhen, China
Tel: +86-755-33320018 Fax: +86-755-33320008 www.baclcorp.com.cn

TR-EM-RF045 Page 1 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501Q44881E-RF-00

TABLE OF CONTENTS

DOCUMENT REVISION HISTORY 4
GENERALINFORMATION 5
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ...cccuiiiiiiiiiieeiieiteet ettt ettt e 5
(0] 23 20 ¥ 174 SRRSO 5
TEST METHODOLOGY ...vvvvieieiiitrreeeeeeeiiseeeeeeesaiisseseessesasssssesssssissesssssssesssssessssssssssesssssossssssessssssssssesessssssssssssssssssssesenns 5
MEASUREMENT UNCERTAINTY ....vvtiiiuteieeieteeietteeeeteeeeeteeeessseessssessasseessnsssesasssessssssessseesssssesssssssessnsssssssssessnsessnnseessnns 6
TEST FACILITY wovveeeieieetteeee ettt ettt e e ettt e e e ettt e e e e e eeeaaaeeeeeeeaasaseeeeeeesatssaeeeeeatssseaeeeeanssaesseeeesnsssreeseeeenarareeesannn 6
SYSTEM TEST CONFIGURATION 7
DESCRIPTION OF TEST CONFIGURATION ......ccoiuvieiiiteeeeeiueeeeireeeeiseeeeeiseeeesseeeeesseeessseeesiseseessseesesssssesssessssseessnssessnsessenes 7
EUT EXERCISE SOFTWARE .....ccoiiuttiiiiteteeiiteeeieteeeesteeesesteseessseesensesssssssesassssesaassessssesssssssssssessssessssssssessssssssssssnssesssnns 7
EQUIPMENT MODIFICATIONS ....vvvteieiiiitrteeeeeeeeitreeeeeeeiessseeesesaissesssssesossssssesessissssesssssosssssessssssssssssssssosssssssesssssssssesenns 7
SUPPORT EQUIPMENT LIST AND DETAILS ....uvvtiiiutiieioeiieieiteeeeeeteeeaeteeseaeeeseseaeesssssessnsesssnssessesaesssssssesssssessensessssseessssees 7
EXTERNAL I/Q CABLE. .....uiiiiitiie et eeetee ettt eeee e et eeae e e ettt e e et e e e eeaveeeeteeeeetaseeesaaeeesateeeeesseeeentessenssseeenaseeseseesensseesanes 7
BLOCK DIAGRAM OF TEST SETUP ....uttitiieieeeeteeeee e eeette e e e e e eeeaaaeeeeeseeaaaeeeeessessaaseesessssessesesseessaasssesssaasassesssessreneeesanns 8
SUMMARY OF TEST RESULTS 10
TEST EQUIPMENT LIST 11
FCC§15.203 - ANTENNA REQUIREMENT 12
APPLICABLE STANDARD .....coitttttiteeieeiteeeeeeeeeeueeeeeeeeesiseseeeesaesateeseeseassaareeeeseasaasseeesesssressesssesssssseeeesaassreeseessansreseees 12
ANTENNA CONNECTED CONSTRUCTION .....oecieiuiieeireeeeetreeeeeteeeeeiseeeeeseeeeesseseesseeesssssesesseseessssesssssessssessenssesenssesesnnsens 12
§1.1307 (B) (3) &§2.1091 - RF EXPOSURE 13
APPLICABLE STANDARD .....coiittttiieeieiiteeteeeeeeeteeeeeeeeesaeseeeesseestaeeeessesssaaeeeeessaassssseeessssssasesesssasssesseesessasssesseessassreeseeeas 13
TEST RESULT ..uvvviieiieecttee ettt eeeetet e e et e e e eeaae e e e e e eettaeseeeeeeatasaeeeeeeasasaeeeeeeatssaeaeeeeenstsaseeeeeensssseseeeanatreseeens 13
FCC §15.207 - AC LINE CONDUCTED EMISSION 14
APPLICABLE STANDARD .....ccouviiiittieiiiteeeeeteeeeeteeeeeiseeeeeseeeeeseeeeeseeeeatseeeaetseeeesseeeessseseesseseessesensssseensseeeensseeenssesennreees 14
BUT SETUP ...ttt ettt ettt ettt e e e et e e e e eettae e e e e eeeatareeeeeeeaaaaaeeeeeeeattaeaeeeeeesbssseeeeeensseseseeeanstreseeeas 14
EMI TEST RECEIVER SETUP.....uutiiiiiiiiittetieeeeeeeteeeeeeeeeetteeeeesseestateeessesssaaeessessaesaasseeessssssssssesssesssesseeesssassrassessssssseeseees 14
TEST PROCEDURE ....uvvviiiiiieitteeee e e eeetteee e e e eeeaaeee e e e e eetataeeeeeeeeaaeeeeeeeeasaaaeseeeeessseseeeseaasasesseeeesssaaseeeesenasaeseeeeessseneeeeeaanes 15
FACTOR & OVER LIMIT CALCULATION ......uvtiieittieeiteeeeetteeeeeteeeeeiteeeeetseeeeeteeseeseeeestsessesseeeesessessseseesseseesseeenssesesnnnens 15
02 N D NS NP 15
FCC§15.225, §15.205& §15.209 - RADIATED EMISSIONS TEST 22
APPLICABLE STANDARD .....ccotttvttieeeieeiitereeeeeeeiiuseeeeeeeeiissseeeseseesseseessesssaresssesestssseeesessisssssesssesssrssesesssmsssseseessnnssseseees 22
DL O ) =i 6 ) USRS 22
EMI TEST RECEIVER SETUP.....uuvviiiiiiiitteeeeeeeeeteeeeeeeeesieeeeeeeeeesaaeeeseseesssaresssseessasseeeseessssssesseassresesesssassrneseessenssreseees 23
FACTOR & OVER LIMIT/MARGIN CALCULATION .....ceciiitiieieiteeeeeteeeeetveeeeeteeeeeseeeeetseeeeesseeenseesessssseessessesseeensnesessnnens 24
0 S N D NS N RPN 24
FCC§15.225(E) - FREQUENCY STABILITY 58
APPLICABLE STANDARD .....ccottttttiteeieeiiteeeeeeeeeeitseeeeeeeeiissseeeeeseesreseeesessisssesssesesissseeesessisssssesssessssssesesssnssssseessnnsseseees 58
TEST PROCEDURE .....uuttttiiieiiiieeeiee e oo ettt e e e eeeaaeee e e e eeeeaaaeeeeeseesaaeeeeeeeaaaaaeeeeesesaasaeeeeesasssseseessessssseseesesassesesesesanssreseeeas 58
0 S N D NS NN 58
FCC§15.215(C) - 20DBEMISSION BANDWIDTH 60
J 200 01138 21121 AU 60
TEST PROCEDURE ....uvvviiiiiieitteeee e e eeetteee e e e eeettaeee e e e e eetataeeeeeeeeaaeeeeeeeeeaaaeseeeeeasseseeeseaaaasesseeeenssaaseeeesensraeeeeeeessseneseeenanes 60
TEST DATA ...ttt ettt ettt et e et r e e e e e e e aaaaeeeesettaaaeeeeeaasasasaeeeaasssaeeeeessasssaaeeeeaesssssaeeeassssaeaeeesasrseseeens 61

TR-EM-RF045 Page 2 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501Q44881E-RF-00

EUT PHOTOGRAPHS

TEST SETUP PHOTOGRAPHS

64
65

TR-EM-RF045 Page 3 of 65

Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501Q44881E-RF-00

DOCUMENT REVISION HISTORY

Revision Number Report Number Description of Revision Date of Revision
0 2501Q44881E-RF-00 Original Report 2025/04/30
TR-EM-RF045 Page 4 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501Q44881E-RF-00

GENERALINFORMATION

Product Description for Equipment under Test (EUT)

Product WalletMate 11
Tested Model ACRI1552U-MW
Multiple Model(s) N/A
Frequency Range 13.56 MHz
E-field Strength 63.38dBuV/m@3m
Modulation Technique ASK, BPSK
Voltage Range DC 5V from USB
Sample serial number 2YQC-1 (Assigned by BACL, Shenzhen)
Sample/EUT Status Good condition
Adapter Information N/A
Note: Two types of NFC cards were used in the testing process to test the two modulation technologies of
ASK and BPSK.

Objective

This Type approval report is in accordance with Part 2- Subpart J, and Part 15-Subparts A and C of the
Federal Communication Commissions rules.

The objective is to determine the compliance of the EUT with FCC rules, section 15.203, 15.205, 15.207,
15.209 and 15.225.

Test Methodology

All measurements contained in this report were conducted with ANSI C63.10-2020, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

All emissions measurement was performed at Bay Area Compliance Laboratories Corp. (Shenzhen). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.

Each test item follows test standards and with no deviation.
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Measurement Uncertainty

Parameter

Uncertainty

Occupied Channel Bandwidth

109.2kHz(k=2, 95% level of confidence)

RF Frequency

56.6Hz(k=2, 95% level of confidence)

AC Power Lines
Conducted Emissions

9kHz-150kHz

3.63dB(k=2, 95% level of confidence)

150kHz-30MHz

3.66dB(k=2, 95% level of confidence)

Radiated Emissions

0.009MHz~30MHz

3.60dB(k=2, 95% level of confidence)

30MHz~200MHz (Horizontal)

5.32dB(k=2, 95% level of confidence)

30MHz~200MHz (Vertical)

5.43dB(k=2, 95% level of confidence)

200MHz~1000MHz (Horizontal)

5.77dB(k=2, 95% level of confidence)

200MHz~1000MHz (Vertical)

5.73dB(k=2, 95% level of confidence)

Temperature +1°C
Humidity +1%
Supply voltages +0.4%

Note: The extended uncertainty given in this report is obtained by combining the standard uncertainty
times the coverage factor K with the 95% confidence interval. Otherwise required by the applicant or
Product Regulations, Decision Rule in this report did not consider the uncertainty.

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Shenzhen) to collect test data is located
on the SF(B-West) , 6F, 7F, the 3rd Phase of Wan Li Industrial Building D, Shihua Rd, FuTian Free Trade

Zone, Shenzhen, China.

The lab has been recognized as the FCC accredited lab under the KDB 974614 D01 and is listed in the
FCC Public Access Link (PAL) database, FCC Registration No. : 715558, the FCC Designation No. :

CN5045.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a typical fashion (as normally used by a typical user).

EUT Exercise Software

“APDU.exe™ Exercise Software was used.

Equipment Modifications

No modification on the EUT.

Support Equipment List and Details

Manufacturer Description Model Serial Number
DELL PC Latitude E5570 GNDLKC2
DELL Adapter N/A N/A
N/A SAM card N/A N/A
N/A NFC card N/A N/A
External I/O Cable
Cable Description Length (m) From Port To
Un-shielded detachable AC cable 1.2 LISN Adapter
Un-shielded un-detachable DC cable 1.0 Adapter PC
Un-shielded detachable RS232 to USB/RS232 cable 1.6 EUT PC
TR-EM-RF045 Page 7 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501Q44881E-RF-00

Block Diagram of Test Setup

With cards
For Conducted Emission:

LISN
10cm PC EUT I
v
] X
Adapter NFC card
Receptacle
=
=
g
Non-Conductive Table
80 cm above Ground Plane
\4
<& | 1.5Meters | >
For Radiated Emissions:
A
EUT PC S
=
N 10cm ©
NFC card
Non-Conductive Table
80 cm above Ground Plane
< f 1.5 Meters I >
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Without cards
For Conducted Emission:
LISN
/V 10cm PC EUT
Adapter
Receptacle
=
2
Non-Conductive Table
80 cm above Ground Plane
\4
< | 1.5 Meters | >
For Radiated Emissions:
A
EUT [ PC =
=
10cm g
Non-Conductive Table
80 cm above Ground Plane
< f 1.5 Meters I >
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
§15.203 Antenna Requirement Compliant
§1.1307 (b) (3) &§2.1091 RF Exposure Compliant
§15.207 AC Line Conducted Emission Compliant
§15 §2559§2 12 55 205 Radiated Emission Test Compliant
§15.225(e) Frequency Stability Compliant
§15.215(c) 20dB Emission Bandwidth Compliant
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TEST EQUIPMENT LIST
Manufacturer Description Model NSuf:lil?elrr Calg)::letion CSEZ%T:;“
Conducted Emissions Test
Rohde & Schwarz EMI Test Receiver ESCI 101120 2024/12/04 | 2025/12/03
Rohde & Schwarz LISN ENV216 101613 2024/12/04 | 2025/12/03
Rohde & Schwarz Transient Limiter ESH3Z72 DE25985 2024/05/21 | 2025/05/20
Unknown CE Cable Unknown 83218_2510(:‘},3562— 2024/05/21 | 2025/05/20
Audix EMI Test software E3 191218(V9) NCR NCR
Radiated Emission Test
Rohde & Schwarz EMI Test Receiver ESR3 102455 2024/12/04 | 2025/12/03
Sonoma instrument Pre-amplifier 3I0N 186238 2024/05/21 | 2025/05/20
Sunol Sciences Broadband Antenna JB1 A040904-1 2023/07/20 | 2026/07/19
Unknown Cable Chamber A N/A 2024/06/18 | 2025/06/17
Cable 1
Unknown Cable XHS500C J-10M-A 2024/06/18 | 2025/06/17
BACL Active Loop Antenna 1313-1A 4031911 2024/05/14 | 2027/05/13
Unknown Cable 2Y194 0735 2024/12/04 | 2025/12/03
Unknown Cable PNG214 1354 2024/12/04 | 2025/12/03
Audix EMI Test software E3 19821b(V9) NCR NCR

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International

System of Units (SI).
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FCC§15.203 - ANTENNA REQUIREMENT

Applicable Standard

According to FCC § 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 or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this Section. 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.

Further, this requirement does not apply to intentional radiators that must be professionally
installed, such as perimeter protection systems and some field disturbance sensors, or to other
intentional radiators which, in accordance with § 15.31(d), must be measured at the installation
site. However, the installer shall be responsible for ensuring that the proper antenna is employed
so that the limits in this part are not exceeded.

Antenna Connected Construction
The EUT has one internal antenna arrangement for NFC which was permanently attached; fulfill the

requirement of this section. Please refer to the EUT photos.

Result: Compliant.

TR-EM-RF045 Page 12 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501Q44881E-RF-00

§1.1307 (b) (3) &§2.1091 - RF EXPOSURE

Applicable Standard

According to FCC §2.1091 and §1.1307(b) (3), systems operating under the provisions of this section shall
be operated in a manner that ensure that the public is not exposed to radio frequency energy level in excess
of the Commission’s guideline.

According to KDB 447498 D04 Interim General RF Exposure Guidance

1-mW Test Exemption:

Per § 1.1307(b)(3)(1)(A), a single RF source is exempt RF device (from the requirement to show data
demonstrating compliance to RF exposure limits, as previously mentioned) if the available maximum
time-averaged power is no more than 1 mW, regardless of separation distance. This exemption applies to
all operating configurations and exposure conditions, for the frequency range 100 kHz to 100 GHz,

regardless of fixed, mobile, or portable device exposure conditions. This is a standalone exemption, and it
cannot be applied in conjunction with any other test exemption.

Test Result

For worst case:

Maximum E-Field Maximum EIRP A BTV LG Test
Mode (dBuV/m@3m) (dBm) EIRP Limit Exemption
(mW) (mW)
NEC 68.94 26.26 0.002 1 Yes

Note: EIRP = E-Field - 95.2 @3m

Result: Compliant

TR-EM-RF045 Page 13 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501Q44881E-RF-00

FCC §15.207 - AC LINE CONDUCTED EMISSION

Applicable Standard
FCC§15.207

EUT Setup

- Yertical Reference
Ground Flane

/TestRec elver
“ 40
EUT M g o> o QO
o O 0
I
80cm
sy P
¥ ] N I1
\\\
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Flane

Note: 1. Support units were connected to second LISH.
2. Both of LISNs {ADMN) 80 cm from EUT and at the least 80 cm

from other units and other metal planes support units.

The measurement procedure of EUT setup is according with ANSI C63.10-2020. The related limit was
specified in FCC Part 15.207.

The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the
middle.

The spacing between the peripherals was 10 cm.

EMI Test Receiver Setup
The EMI test receiver was set to investigate the spectrum from 150 kHz to 30MHz.

During the conducted emission test, the EMI test receiver was set with the following configurations:

Frequency Range IF B/'W

150 kHz — 30MHz 9 kHz

TR-EM-RF045 Page 14 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501Q44881E-RF-00

Test Procedure
Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All final data was recorded in the Quasi-peak and average detection mode.

Factor & Over Limit Calculation

The factor is calculated by adding LISN VDF (Voltage Division Factor) and Cable Loss. The basic
equation is as follows:

Factor = LISN VDF + Cable Loss
The “Over limit” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, an Over limit of -7 dB means the emission is 7 dB below the limit. The

equation for calculation is as follows:

Over Limit = Level — Limit
Level = Read Level + Factor

Note: The term "cable loss" refers to the combination of a cable and a 10dB transient limiter (attenuator).

Test Data

Environmental Conditions

Temperature: 22~27°C
Relative Humidity: 46~71 %
ATM Pressure: 100~103kPa

The testing was performed by Macy Shi from 2025-03-03 to 2025-04-30.

Test mode: Transmitting
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With cards
ASK

AC 120 V/60 Hz, Line

Level (dBuV)

Date: 2025-03-03

80
85.0
80.0
75.0
70.0
65.0
60.0 I 5 QP
55.0
50.0 | all
45.0
40.0
35.0
30.0 meh&w&
25.0
20.0
15.0
10.0
5.0
TA5 2 5 1 2 10 20 30
Frequency (MHz)
Trace:
Condition: Line
Project 2501Q044881E-RF
tester Macy.shi Note:Transmitting
Setting RBW:9kHz VBW:Auto SWT:Auto
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz dBuv  dBuV dB dB  dBuv dB
1 8.1560 29.98 50.23 10.20 10.13 66.80 -15.77 QP
2 8.155 38.11 50.46 10.17 18.12 65.74 -15.34 QP
3 9.163 29.93 50.15 10.11 10.11 65.39 -15.15 QP
4 8.195 25.08 45.01 0.92 10.09 63.80 -18.79 QP
5 8.471 13.81 34.46 10.46 10.13 56.49 -22.89 QP
6 13.568 36.85 56.49 10.22 18.22 60.00 -3.51 QP
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz dBuVv dBuv dB dB dBuv dB
1 8.155 18.64 31.04 10.28 10.12 55.74 -24.70 Average
2 8.208 6.0 26.21 10.12 10.89 53.27 -27.86 Average
3 8.329 2.14 22.63 10.37 10.12 A49.49 -26.86 Average
4 B.476 6.35 27.85 10.57 10.13 46.41 -19.36 Average
5 1.868 2.7 22.59 10.34 10.18 46.00 -23.41 Average
6 13.568 13.98 34.29 10.17 10.22 50.00 -15.71 Average
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AC 120V/ 60 Hz, Neutral

Level (dBuV)

Date: 2025-03-03

80
85.0
80.0
75.0
70.0
65.0
60.0 5 aP
55.0
50.0 all
45.0
40.0
35.0
30.0 L»W
25.0
20.0
15.0
10.0
5.0
TA5 2 5 1 2 10 20 30
Frequency (MHz)
Trace:
Condition: Neutral
Project 25010Q044881E-RF
tester Macy.shi Note:Transmitting
Setting RBW:9kHz VBW:Auto SWT:Auto
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz  dBuV  dBuV dB dB  dBuv dB
1 8.165 28.56 48.84 10.23 18.11 65.21 -16.37 QP
2 9.178 25.40 45.68 10.18 10.190 64.59 -18.91 QP
3 8.220 23.20 43.44 10.15 10.09 62.83 -19.39 QP
4 8.266 17.99 38.34 10.26 10.09 61.25 -22.91 QP
5 B8.456 9.30 29.97 10.55 10.12 56.76 -26.79 QP
5] 13.560 36.10 56.49 10.17 10.22 60.00 -3.51 QP
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz dBuV dBuv dB dB dBuv dB
1 8.163 6.25 26.60 10.24 10.11 55.30 -28.70 Average
2 8.189 5.60 25.83 10.14 10.09 54.06 -28.23 Average
3 B8.456 3.15 23.82 10.55 10.12 46.76 -22.94 Average
4 0.948 8.00 20.77 10.67 10.10 46.00 -25.23 Average
5 1.464 2.67 22.71 10.48 10.16 46.00 -23.29 Average
6 13.560 13.86 34.25 10.17 10.22 50.00 -15.75 Average
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BPSK
AC 120 V/60 Hz, Line

Level (dBuV) Date: 2025-04-16

90
85.0
80.0
75.0
70.0
65.0
60.0 | 5
55.0

50.0 I
45.0 z

40.0 i
35.0 wkﬁwmwwwv~$ﬂ%h4ﬁﬁﬁwwwhﬂwmwx
30.0

25.0
20.0
15.0
10.0

5.0

A5 .2 K] 1 2 5 10 20 30
Frequency (MHz)

QP

AV

=

Trace:
Condition: Line
Project : 2501Q44881E-RF
tester : Macy.shi Note:Transmitting
Setting : RBW:9kHz

Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark

MHz dBuV dBuv dB dB dBuv dB

156 18.40 39.73 11.21 1@.12 65.65 -25.92 QP

176 20.689  41.45 11.26 16.18 64.68 -23.23 QP

.358 16.70 37.93 11.11 1e.12 58.78 -20.85 QP

540 17.81 39.21 11.23 18.17 56.00 -16.79 QP

794 19.59 41.02 11.25 10.18 56.00 -14.98 QP

.5660  35.20 56.59 11.17 16.22 60.080 -3.41 QP
Read LISN Cable Limit Over

Freq Level Level Factor Loss Line Limit Remark

[ B0, I N UE Ry Ry
WhNNGD®

MHz  dBuV  dBuV dB dB  dBuv dB

172 12.51 33.86 11.25 10.18 54.86 -21.00 Average
182 12.44 33.81 11.27 10.10 54.42 -20.61 Average
.358  9.80 31.e3 11.11 10.12 48.78 -17.75 Average
419 6.28 27.45 11.06 10.11 47.46 -20.01 Average
.765  6.71 28.14 11.25 10.18 46.00 -17.86 Average
13.568 17.e4 38.43 11.17 10.22 50.00 -11.57 Average

(=T [ SRR VI P
| R R v R v
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AC 120V/ 60 Hz, Neutral

Level (dBuV)

Date: 2025-04-12

80
85.0
80.0
75.0
70.0
65.0
60.0 5 i
55.0
50.0 all
45.0
40.0
35.0 W“WW
30.0
25.0
20.0
15.0
10.0
5.0
TA5 2 5 1 2 10 20 30
Frequency (MHz)
Trace:
Condition: Neutral
Project 25010Q044881E-RF
tester Macy.shi Note:Transmitting
Setting RBW:9kHz
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz  dBuV  dBuV dB dB  dBuv dB
1 8.217 21.79 42.53 10.65 10.09 62.92 -20.39 QP
2 9.260 16.39 37.01 10.53 10.09 61.42 -24.41 QP
3 8.361 17.48 37.83 10.31 18.12 58.69 -20.86 QP
4 8.476 16.48 36.66 10.13 16.13 56.41 -19.75 QP
5 3.187 15.48 35.91 10.33 18.18 56.00 -20.09 QP
5] 13.560 34.50 54.74 10.982 10.22 60.00 -5.26 QP
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz dBuV dBuv dB dB dBuv dB
1 8.178 11.34 31.85 10.41 10.18 54.59 -22.74 Average
2 8.229 6.94 27.63 10.61 10.88 52.48 -24.85 Average
3 ©.358 11.75 32.19 10.32 10.12 A8.78 -16.59 Average
4 8.419 8.51 28.84 10.22 10.11 A7.46 -18.62 Average
5 2.765 6.55 27.02 10.29 10.18 46.00 -18.98 Average
6 13.560 16.57 36.81 10.02 10.22 50.00 -13.19 Average
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501Q44881E-RF-00

Without cards

AC 120 V/60 Hz, Line

Level (dBuV)

Date: 2025-04-30

80
85.0
80.0
75.0
70.0
65.0
60.0 QP
55.0
50.0 all
45.0
40.0
35.0
30.0 ”‘”"‘w
25.0
20.0
15.0
10.0
5.0
Y5 2 5 1 2 10 20 30
Frequency (MHz)
Trace:
Condition: Line
Project 2501Q044881E-RF
tester Macy.shi Note:Transmitting
Setting RBW:9kHz
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz dBuv  dBuV dB dB  dBuv dB
1 8.1560 31.56 51.83 10.20 10.13 66.00 -14.17 QP
2 8.180 29.60 49.71 10.81 10.10 64.50 -14.79 QP
3 ©.191 29.70 49.74 9.95 10.09 63.98 -14.24 QP
4 B.200 28.30 48.29 09.90 10.09 63.62 -15.33 QP
5 B.229 24.50 44.57 9.99 10.08 62.48 -17.91 QP
6 13.568 35.76 56.20 10.22 18.22 60.00 -3.88 QP
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz dBuv dBuv dB dB dBuv dB
1 8.163 16.99 31.21 160.11 10.11 55.30 -24.89 Average
2 8.172 18.15 38.31 10.86 10.180 54.86 -24.55 Average
3 8.272 5.90 26.09 10.1@0 10.99 51.07 -24.98 Average
4 0.456 3.57 24.13 10.44 10.12 46.76 -22.63 Average
5 a.476 3.45 24.85 10.47 10.13 46.41 -22.36 Average
6 13.560 9.21 29.65 10.22 10.22 50.00 -20.35 Average
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Report No.: 2501Q44881E-RF-00

AC 120V/ 60 Hz, Neutral

Level (dBuV)

Date: 2025-04-30

90
85.0
80.0
75.0
70.0
65.0
60.0 QP
55.0
50.0 ald
45.0
40.0
35.0 M
30.0
25.0
20.0
15.0
10.0
5.0
T5 2 5 1 2 10 20 30
Frequency (MHz)
Trace:
Condition: Neutral
Project 25010Q044881E-RF
tester Macy.shi Note:Transmitting
Setting RBW:9kHz
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz  dBuV  dBuV dB dB  dBuv dB
1 0.150 31.90 52.33 10.30 10.13 66.00 -13.67 QP
2 0.167 20.80 51.13 10.23 10.10 65.12 -13.99 QP
3 8.182 30.19 50.46 10.17 10.10 64.42 -13.96 QP
4 8.189 29.60 49.83 10.14 16.09 o64.086 -14.23 QP
5 8.224 24.00 44.25 10.16 18.09 62.66 -18.41 QP
5] 13.560 26.01 56.40 10.17 10.22 60.00 -3.60 QP
Read LISN Cable Limit Over
Freq Level Level Factor Loss Line Limit Remark
MHz dBuV dBuv dB dB dBuv dB
1 a.167 6.68 27.01 10.23 10.186 55.12 -28.11 Average
2 8.252 3.84 24.15 10.23 10.88 51.69 -27.54 Average
3 0.466 2.53 23.22 10.56 10.13 46.58 -23.36 Average
4 1.511 1.88 22.50 10.46 10.16 46.00 -23.50 Average
5 1.698 1.38 21.94 10.39 10.17 46.00 -24.086 Average
5] 13.560 5.28 25.67 10.17 10.22 50.00 -24.33 Average
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FCC§15.225, §15.205& §15.209 - RADIATED EMISSIONS TEST

Applicable Standard
As per FCC Part 15.225

(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.

(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.

EUT Setup
9 kHz-30MHz:

1m above the

Ant. Tow
\ ground
EUT& | 3m - /

|-=
Support Units
et I

Turn Tahle
— /
08 | -
Ground Plane
Test R.ECE]‘.VE{[‘\
i | E—
b Mo ooa
° 0o e

Note: Antenna is set up at Im during test for below 30MHz.
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Report No.: 2501Q44881E-RF-00

30MHz-1GHz:
Ant. Tow

EUT &
Support Units

I_.—Sm—__|

1-4m
Yariahle

N

——_

Tuarn Table
o8m e
Ground Plane
TestReceiqu:
N | E—
. Mo oo a
oo 9g ey

The radiated emission tests were performed in the 3-meter chamber a test site, using the setup accordance

with the ANSI C63.10-2020.

EMI Test Receiver Setup

According to FCC Rules, 47 CFR 15.33, the EUT emissions were investigated up to 1000 MHz.

During the radiated emission test, the EMI test Receiver was set with the following configurations:

Frequency Range RBW Video B/W IF B/W Measurement
/ / 200 Hz QP
9 kHz — 150 kHz
300 Hz 1 kHz / PK
/ / 9 kHz QP
150 kHz — 30 MHz
10 kHz 30 kHz / PK
/ / 120 kHz QP
30 MHz - 1000 MHz
100 kHz 300 kHz / PK

All final data was recorded in Quasi-peak detection mode except for the frequency bands 9-90 kHz, 110-
490 kHz, average detection modes for frequency bands 9-90 kHz and 110-490 kHz.

If the maximized peak measured value complies with under the QP/Average limit more than 6dB, then it is

unnecessary to perform QP/Average measurement.
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Factor & Over Limit/Margin Calculation

The Level is calculated by adding the Antenna Factor and Cable Loss, and subtracting the Amplifier Gain
from the Meter Reading. The basic equation is as follows:

Factor = Antenna Factor + Cable Loss- Amplifier Gain
Level= Read Level + Factor

The “Over Limit” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, an Over Limit/margin of -7dB means the emission is 7dB below the limit.
The equation for calculation is as follows:

Over Limit = Level — Limit

Test Data

Environmental Conditions

Temperature: 23.5~24.9 °C
Relative Humidity: 46~50 %
ATM Pressure: 101.2~101.5 kPa

The testing was performed by Anson Su from2025-03-07 to 2025-04-30.

Test mode: Transmitting

1) Spurious Emissions (9 kHz~30 MHz):

Part 15 Section 15.31(f)(2) (9kHz-30MHz)
Limit @ 3m=Limit @ 300m-40*log(3(m)/300(m))
Limit @ 3m=Limit @ 30m-40*log(3(m)/30(m))
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Report No.: 2501Q44881E-RF-00

With cards
ASK
Ground-parallel
9 kHz~150 kHz

130

Level (dBuV/m)

Date: 2025-03-07

120

100

80

Qp

0
009

Site

Condition
Project Number
Test Mode

Note

Tester

Freq Fact

ar

02

Read
Level

05 A A5
Frequency (MHz)

Chamber A

3m
2591044881E-RF
Transmitting
Ground-parallel

Detector: Peak RBW/VBW: 8.3/1kHz

Anson Su

Limit over
Level Line Limit Remark

MHz dB
.81 32.
B2 38.
B3 27.
Bg  25.
g9 22.
13 28.

[ N W 5 B - WY I Ty ]
S eee

JSm
33
69
93
65
338
12

dBuV dBuV/m dBuv/m dB

23.42
23.21
28.68
26.54
19.79
17.29

55.75 127.73 -71.98 Peak
53.98 122,27 -68.37 Peak
48.66 116.74 -6B8.B8 Peak
52.19 112.41 -6@8.22 Peak
42.67 188.77 -66.18 Peak
37.41 185.21 -67.30 Peak
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Report No.: 2501Q44881E-RF-00

150 kHz~30 MHz

Level (dBuV/m)

Date: 2025-03-07

130
120
100
20 Fundamental
QP |
&0
1 |2
40 3 4z B
20
A5 2 B 1 2 10 20 30
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 25010Q44881E-RF
Test Mode Transmitting
Note : Ground-parallel
Detector: Peak RBW/VEW: 18/38kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Lewvel Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuV/m dB
1 @.51 6.34 33.84 48.18 73.53 -33.35 Peak
2 @.e7 4,33 33.94 38.27 71.85 -32.78 Peak
3 B.76 3.23 33.45 365.58 £9.94 -33.26 Peak
4 @.95 1.680 34.38 35.99 67.96 -32.86 Peak
5 1.87 1.88 32.26 33.26 B6.85 -33.59 Peak
B 1.32 @.39 32.84 32.34 65.80 -32.66 Peak
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Perpendicular
9 kHz~150 kHz

130

Level (dBuV/m)

Date: 2025-03-07

120

100

80

QP

0
009 02 05 1 A5
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Perpendicular
Detector: Peak RBW/VBW: 8.3/1kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Level Line Limit Remark
MHz dB/m  dBuV dBuv/m dBuV/m dB
1 @.8e1 32.11 23.21 55.32 126.77 -71.45 Peak
2 ®.82 38.54 21.55 52,89 121.92 -59.83 Peak
3 @.83 28.87 28.99 49.86 116.96 -67.98 Peak
4 @.86 25.86 24.75 5@.41 112.42 -52.81 Peak
5 ®.89 22.93 19.38 42.23 188.85 -66.652 Peak
B @.13 28.52 17.28 37.80@ 185.66 -67.36 Peak
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Report No.: 2501Q44881

E-RF-00

150 kHz~30 MHz

Level (dBuV/m)

Date: 2025-03-08

130
120

100

80

Fundaniental

2
Frequency (MHz)

Site Chamber A
Condition 3m
Project Number 25010Q44881E-RF
Test Mode Transmitting
Note : Perpendicular
Detector: Peak RBW/VEW: 18/38kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Lewvel Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuV/m dB
1 ®.42 7.85 39.99 47.75 95.87 -47.32 Peak
2 @.49 6.63 38.18 44.81 93.84 -49.83 Peak
3 B.72 3.69 48.71 44.48 78.39 -25.99 Peak
4 @.99 1.31 35.65 36.96 67.60 -30.64 Peak
5 1.28 ©8.41 34.69 35.18 65.27 -38.17 Peak
B 1.59 -8.46 33.82 33.36 B£3.35 -29.99 Peak
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Parallel
9 kHz~150 kHz

130

Level (dBuV/m)

Date: 2025-03-07

120

100

80

QP

0
009 02 05 1 A5
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Parallel
Detector: Peak RBW/VBW: 8.3/1kHz
Tester : Anson Su
Read Limit  Owver
Freq Factor Lewvel Level Line Limit Remark
MHz dB,/m dBuv dBuv/m dBuv/m dB

1 @.81 32.22 24.37 56.59 127.22 -78.63 Peak

2 @.82 38,47 22,25 52.72 121.75 -69.83 Peak

3 @.84 27.79 26.61 45.498 116.29 -67.89 Peak

4 @.86 25.6% 25.67 51.32 112.41 -51.89 Peak

5 @.89 22.69 21.81 43.78 188.50 -64.58 Peak

B @.13 19.95 18.61 3B8.56 185.81 -66.45 Peak

TR-EM-RF045 Page 29 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501Q44881E-RF-00

150 kHz~30 MHz

Level (dBuV/m)

Date: 2025-03-08

130
120
100
80 Fundamental
N QP
60 \
1 P
40 3| 456
20
A5 2 1 2 10 20 30
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 25010Q44881E-RF
Test Mode Transmitting
Note : Parallel
Detector: Peak RBW/VEW: 18/38kHz
Tester : Anson Su
Read Limit over
Freq Factor Lewvel Lewvel Line Limit Remark
MHz dB/m dBuV dBuv/m dBuvV/m dB
1 ®.47 6.88 42.75 49.63 94.87 -44.44 Peak
2 a.72 3.71 43.79 47.5@ 78.41 -22.91 Peak
3 ®.94 1.68 37.89 38.77 68.86 -29.29 Peak
4 1.18 8.71 36.32 37.83 66.84 -29.81 Peak
5 1.29 @.38 37.12 37.58 B5.19 -27.69 Peak
B 1.43 -8.81 38.58 38.57 64.29 -25.72 Peak
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BPSK
Ground-parallel
9 kHz~150 kHz

130

Level (dBuV/m)

Date: 2025-04-18

120

100

80

Qp

0
009 02 05 1 A5
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501Q44881E-RF
Test Mode Transmitting
Note : Ground-parallel
Detector: Peak RBW/VBW: 8.3/1kHz
Tester : Anson Su
Read Limit  Over
Freq Factor Level Level Line Limit Remark
MHz  dB/m  dBuv dBuV/m dBuV/m dB

1 ®.81 32.23 24.18 56.33 127.28 -78.95 Peak

2 @.82 39.82 28.63 50.65 120.76 -708.11 Peak

3 @.84 27.25 28.18 47.35 115.16 -67.81 Peak

4 @.83 23.64 19.59 43.23 189.51 -66.58 Peak

5 @.18 22.89 19.22 41.31 187.71 -66.48 Peak

B @.14 19.98 18.18 35.890 184.96 -66.96 Peak
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Report No.: 2501Q44881

E-RF-00

150 kHz~30 MHz

Level (dBuV/m)

Date: 2025-04-18

130
120

100

80

Fundamental

2
Frequency (MHz)

Site Chamber A
Condition 3m
Project Number 25010Q44881E-RF
Test Mode Transmitting
Note : Ground-parallel
Detector: Peak RBW/VEW: 18/38kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Lewvel Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuV/m dB
1 ®.48 B8.34 37.11 45.45 95.61 -58.16 Peak
2 @.57 5.54 34,81 39.55 72.47 -32.92 Peak
3 B.79 2.88 35.31 38.11 6£9.54 -31.43 Peak
4 @.95 1.55 35.23 36.78 67.89 -31.11 Peak
5 1.13 ©8.84 33.48 34.32 66.48 -32.88 Peak
B 1.64 -8.58 32.61 32.83 63.11 -31.88 Peak
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Perpendicular
9 kHz~150 kHz

130

Level (dBuV/m)

Date: 2025-04-18

120

100

80

QP

0
009 02 05 1 A5
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Perpendicular
Detector: Peak RBW/VBW: 8.3/1kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Level Line Limit Remark
MHz dB/m  dBuV dBuv/m dBuV/m dB
1 @.81 32.42 24.24 56.66 128.14 -71.48 Peak
2 ®.82 38.16 19.78 40.94 121.86 -71.12 Peak
3 @.84 27.39 28.87 47.46 115.44 -67.98 Peak
4 @.87 24,81 18.71 43.32 118.97 -67.65 Peak
5 @.18@ 22.89 26.32 42.41 187.72 -65.31 Peak
B @.13 28.38 17.85 38.15 185.41 -67.26 Peak
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E-RF-00

150 kHz~30 MHz

Level (dBuV/m)

Date: 2025-04-18

130
120

100

80

Fundaniental

2
Frequency (MHz)

Site Chamber A
Condition 3m
Project Number 25010Q44881E-RF
Test Mode Transmitting
Note : Perpendicular
Detector: Peak RBW/VEW: 18/38kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Lewvel Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuV/m dB
1 ®.48 B8.36 48.51 48.87 95.64 -46.77 Peak
2 a.61 5.84 35.183 41.22 71.86 -30.64 Peak
3 B.72 3.71 43.44 47.15 78.41 -23.26 Peak
4 @.87 2.18 37.73 39.91 68.72 -28.81 Peak
5 1.29 @.48 33.29 33.89 65.23 -31.54 Peak
B 2.13 -1.67 32.34 38.67 6£9.54 -38.37 Peak
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Parallel
9 kHz~150 kHz

130

Level (dBuV/m)

Date: 2025-04-18

120

100

80

QP

0
009 02 05 1 A5
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Parallel
Detector: Peak RBW/VBW: 8.3/1kHz
Tester : Anson Su
Read Limit  Owver
Freq Factor Lewvel Level Line Limit Remark
MHz dB,/m dBuv dBuv/m dBuv/m dB

1 @.81 32.11 23.88 55.11 126.77 -71.66 Peak

2 @.82 29,95 28.38 58,25 128.61 -78.36 Peak

3 @.84 27.13 19.98 47.83 114.93 -67.98 Peak

4 @.88 23.79 18.98 42.75 189.97 -57.22 Peak

5 @.1@ 22.18 19.88 41.1@ 187.72 -66.62 Peak

B @.13 28.48 17.26 37.66 185.52 -67.86 Peak
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150 kHz~30 MHz

Level (dBuV/m)

Date: 2025-04-18

130
120

100

80

Fundamental

\ QP

2
Frequency (MHz)

Site Chamber A
Condition 3m
Project Number 25010Q44881E-RF
Test Mode Transmitting
Note : Parallel
Detector: Peak RBW/VEW: 18/38kHz
Tester : Anson Su
Read Limit  Owver
Freq Factor Lewvel Lewvel Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuV/m dB
1 @.33 9.57 38.61 48.18 97.14 -43.96 Peak
2 @.48 6.78 41.66 48.44 093.97 -45.53 Peak
3 8.59 5.29 36.89 42.18 72.16 -29.98 Peak
4 @.72 3.63 37.13 48.76 78.33 -29.57 Peak
5 8.91 1.84 39.28 41.12 B8.26 -27.14 Peak
B 2.13 -1.87 33.42 31.75 £9.54 -37.79 Peak
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Without cards
Ground-parallel
9 kHz~150 kHz

130

Level (dBuV/m)

Date: 2025-04-30

120

100

80

Qp

0
009

Site
Condition

Project Number

Test Mode
Note

Tester

Freq

Factor

02

Detector: Peak RBW/VBW:

Read
Level

Frequency:MHzi

Chamber A

3Im

2581044881E-RF

Transmitting

Level

Limit
Line

Over
Limit

05 A A5

Ground-parallel
©.3/1kHz
Anson Su

Remark

MHz
.811
.B2e
@32
.B586
898
137

[5 QY B SR WY & Ty P
PIIIPIDE

dB/m

32.
38.
28.
25.
22.
19.

@83
34
34
83
25
38

dBuv
24.73
19,92
19,68
28.58
19.86
17.48

dBuv/m
56.81
58.26
A47.94
45.41
41.31
37.28

dBuv/m
126.66
121.44
117.62
112.68
la7y.a2
184,85

-689.
-71.
-69.
-66.
-66.
-67.

dB
85
18
B8
27
61
65

Peak
Peak
Peak
Peak
Peak
Peak
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150 kHz~30 MHz

130

Level (dBuV/m)

Date: 2025-04-30

120

100

80

Fundamental

2
Frequency (MHz)

Site Chamber A
Condition 3m
Project Number 25010Q44881E-RF
Test Mode Transmitting
Note : Ground-parallel
Detector: Peak RBW/VEW: 18/38kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Lewvel Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuV/m dB
1 ®.475 6.88 35.84 42.72 94.88 -51.36 Peak
2 B.688 5.87 35.88 40.15 71.89 -31.74 Peak
3 8.712 3.79 34.99 38.78 78.49 -31.71 Peak
4 B8.893 2.8 35.77 37.77 68.47 -38.78@ Peak
5 1.171  8.72 33.79 34.51 66.87 -31.56 Peak
B 1.696 -8.75 32.51 31.76 BK2.79 -31.83 Peak
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Perpendicular
9 kHz~150 kHz

130

Level (dBuV/m)

Date: 2025-04-30

120

100

80

QP

0
009 02 05 1 A5
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Perpendicular
Detector: Peak RBW/VBW: 8.3/1kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Level Line Limit Remark
MHz dB/m  dBuV dBuv/m dBuV/m dB
1 @.818 32.38 23.81 55.31 127.68 -72.29 Peak
2 @#.819 38.82 21.62 52.24 122,11 -59.87 Peak
3 @.846 27.45 19.64 47.89 115.56 -68.47 Peak
4 @.8562 25,23 19.66 44.89 111.88 -66.91 Peak
5 #.111 21.35 19.38 48.85 186.78 -66.85 Peak
B @8.145 19.34 18.32 37.66 184.37 -66.71 Peak
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150 kHz~30 MHz

130

Level (dBuV/m)

Date: 2025-04-30

120

100

80

Fundaniental

2
Frequency (MHz)

Site Chamber A
Condition 3m
Project Number 25010Q44881E-RF
Test Mode Transmitting
Note : Perpendicular
Detector: Peak RBW/VEW: 18/38kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Lewvel Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuV/m dB
1 @.448 7.39 37.24 44.63 94.58 -49.95 Peak
2 8.691 4,85 35.44 39.49 78.75 -31.26 Peak
3 8.985 1.32 36.83 37.35 67.61 -38.26 Peak
4 1.287 @.48 35.680 36.88 65.24 -29.24 Peak
5 1.793 -1.82 32.63 31.61 £9.54 -37.93 Peak
B 2.687 -1.93 33.19 31.26 £9.54 -38.28 Peak
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Parallel
9 kHz~150 kHz

130

Level (dBuV/m)

Date: 2025-04-30

120

100

80

QP

0
009 02 05 1 A5
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Parallel
Detector: Peak RBW/VBW: 8.3/1kHz
Tester : Anson Su
Read Limit  Owver
Freq Factor Lewvel Level Line Limit Remark
MHz dB,/m dBuv dBuv/m dBuv/m dB

1 @.811 32.28 23.76 ©55.96 127.16 -71.28 Peak

2 @.815 31.31 21.89 53.20 123.96 -78.76 Peak

3 @.825 29.46 26.17 49.83 119.66 -78.83 Peak

4 @.838 27.84 28,21 47.85 115.96 -68.11 Peak

5 @.876 23.7% 19.95 43.78 189.93 -66.23 Peak

B @.131 28.17 18.52 3B.89 185.25 -66.56 Peak
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Report No.: 2501Q44881E-RF-00

150 kHz~30 MHz

Level (dBuV/m)

Date: 2025-04-30

130
120
100
80 Fundamental
N QP
60 \
T2 3
4| 5
40 B
20
A5 2 5 1 2 10 20 30
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 25010Q44881E-RF
Test Mode Transmitting
Note : Parallel
Detector: Peak RBW/VEW: 18/38kHz
Tester : Anson Su
Read Limit  Owver
Freq Factor Lewvel Lewvel Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuV/m dB
1 ®.312 9.97 48.56 58.53 07.72 -47.19 Peak
2 B8.361 9.85 39.45 48.58 96.47 -47.97 Peak
3 @.448 7.54 48.73 48.27 94.74 -46.47 Peak
4 8.546 5.83 36.46 42.29 72.83 -30.54 Peak
5 @.699 3,94 37.82 41.76 78.65 -28.89 Peak
B 1.857 1.84 35.27 36.31 66.98 -30.67 Peak
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Report No.: 2501Q44881E-RF-00

2) Emission Mask & Fundamental:

ASK
Ground-parallel

Level (dBuV/m)

Date: 2025-03-08

130
120
100
|
20 | QP_
1
60
40
20
0
13.11 13.2 13.5 14.01
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501Q44881E-RF
Test Mode Transmitting
Note : Ground-parallel
Detector: Peak RBW/VBW: 18/38kHz
Tester : Anson Su
Read Limit  Over
Freq Factor Level Level Line Limit Remark
MHz  dB/m  dBuv dBuV/m dBuV/m dB
1 13.56 -2.72 B5.74 B3.82 124.88 -608.98 Peak
TR-EM-RF045 Page 43 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501Q44881E-RF-00

Perpendicular

Level (dBuV/m)

Date: 2025-03-08

130
120

100

80

) w
40

20
0
13.1 13.2 13.5 14.01
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Perpendicular
Detector: Peak RBW/VBW: 18/38kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Level Line Limit Remark
MHz dB/m  dBuV dBuv/m dBuV/m dB
1 13.56 -2.72 64.65 61.93 124.80 -62.87 Peak
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Parallel
Level (dBuV/m) Date: 2025-03-08
130
120
100
[
80 | QP
1
60
40
20
0
1311 13.2 135 14.01
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Parallel
Detector: Peak RBW/VBW: 18/38kHz
Tester : Anson Su
Read Limit Over

Freq Factor

Level Level Line Limit Remark

MHz dB/m
1 13.56 -2.72

dBuv dBuv/m dBuv/m dB
66.18 63.38 124.88 -68.62 Peak
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Report No.: 2501Q44881E-RF-00

BPSK
Ground-parallel

Level (dBuV/m)

Date: 2025-04-18

130
120
100
|
20 | Qp_
1
60
40
20
0
13.1 13.2 13.5 14.01
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Ground-parallel
Detector: Peak RBW/VBW: 18/38kHz
Tester : Anson 5u
Limit  Owver
Freq Factor Lewvel Line Limit Remark
MHz dB/m  dBuv dBuv/m dBuV/m dB
1 13.56 -2.72 76.74 68.82 124.80 -55.98 Peak
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Report No.: 2501Q44881E-RF-00

Perpendicular

Level (dBuV/m)

Date: 2025-04-18

130
120
100
|
20 | Qp_
1
60
40
20
0
13.1 13.2 13.5 14.01
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Perpendicular
Detector: Peak RBW/VBW: 18/38kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Level Line Limit Remark
MHz dB/m  dBuV dBuv/m dBuV/m dB
1 13.56 -2.72 76.51 67.79 124.80 -56.21 Peak
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Parallel
Level (dBuV/m) Date: 2025-04-18
130
120
100
[
80 | QP
1
60
40
20
0
1311 13.2 135 14.01
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Parallel
Detector: Peak RBW/VBW: 18/38kHz
Tester : Anson Su
Read Limit Over

Freq Factor

Level Level Line Limit Remark

MHz dB/m
1 13.56 -2.72

dBuv dBuv/m dBuv/m dB
78.68 67.96 124,88 -56.84 Peak
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Without cards
Ground-parallel

Level (dBuV/m)

Date: 2025-04-30

130
120
100
|
20 | Qp_
1
60
40
20
0
13.1 13.2 13.5 14.01
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Ground-parallel
Detector: Peak RBW/VBW: 18/38kHz
Tester : Anson 5u
Limit  Owver
Freq Factor Lewvel Line Limit Remark
MHz dB/m  dBuv dBuv/m dBuV/m dB
1 13.568 -2.72 65.86 124.88 -55.94 Peak
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Report No.: 2501Q44881E-RF-00

Perpendicular

Level (dBuV/m)

Date: 2025-04-30

130
120

100

80

o

40
20
0
13.1 13.2 13.5 14.01
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Perpendicular
Detector: Peak RBW/VBW: 18/38kHz
Tester : Anson 5u
Read Limit  Ower
Freq Factor Lewvel Level Line Limit Remark
MHz dB/m  dBuV dBuv/m dBuV/m dB
1 13.568 -2.72 71.66 63.94 124.80 -55.86 Peak
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Parallel
Level (dBuV/m) Date: 2025-04-30
130
120
100
[
80 | QP
1
60
40
20
0
1311 13.2 135 14.01
Frequency (MHz)
Site Chamber A
Condition 3m
Project Number 2501044881E-RF
Test Mode Transmitting
Note : Parallel
Detector: Peak RBW/VBW: 18/38kHz
Tester : Anson Su
Read Limit Over

Freq Factor

Level Level Line Limit Remark

MHz dB/m
1 13.568 -2.72

dBuv dBuv/m dBuv/m dB
71.12 6B.48 124.88 -55.60 Peak
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3) Spurious Emissions (30 MHz~1GHz):

ASK
Horizontal
SDLE\JEI (dBuV/m) Date: 2025-03-07
70
60
QP
[
|
i
0
30 50 100 200 500 1000
Frequency (MHz)
Site : Chamber A
Condition : 3m Horizontal
Project Number : 25810Q44881E-RF
Test Mode : Transmitting
Detector: Peak RBW/VBW: 180/388kHz
Tester : Anson Su
Read Limit over

Freq Factor Lewvel Lewvel Line Limit Remark

MHz dB/m dBuv dBuv/m dBuv/m dB
65.57 -17.93 47.54 29.61 48.868 -18.39 Peak
71.86 -17.85% 51.66 33.81 48.88 -6.19 Peak
84.11 -18.88 46.27 28.19 48.868 -11.81 Peak

162.75 -12.79 47.%6 34.77 43.58 -8.73 Peak
189.82 -14.22 49,45 35.23 43.58 -8.27 Peak
4@6.88 -8.22 41,18 32.96 46.88 -13.84 Peak

(= ¥ R S FYR &
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Vertical

80 Level (dBuV/m) Date: 2025-03-07

70

0
30 50 100 200 500 1000
Frequency (MHz)
Site : Chamber A
Condition : 3m Vertical
Project Number : 25010Q448B1E-RF
Test Mode : Transmitting
Detector: Peak RBW/VBW: 1808/388kHz
Tester : Anson Su
Read Limit Over

Freq Factor Level Level Line Limit Remark

MHz dB/m  dBuV dBuVv/m dBuV/m dB
6G.38 -17.88 43.92 26.84 48.808 -13.96 Peak
72.88 -17.8% 48.42 38.57 48.88 -9.43 Peak
81.32 -18.88 44,56 26.56 48.80 -13.44 Peak

162.75 -12.79 35.38 22.59 43.58 -28.91 Peak
488.17 -6.86 38.13 32.87 46.88 -13.93 Peak
678.17 -3.75 37.28 33.53 46.88 -12.47 Peak

[ I B N Y
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BPSK
Horizontal
gnl‘eva (dBuVim) Date: 2025-04-18
70
60
QP
50 !—
|
| =
[
40 Pra
30 " 5
20
10
30 50 100 200 500 1000
Frequency (MHz)
Site : Chamber A
Condition : 3m Horizontal
Project Number : 25010Q448B1E-RF
Test Mode : Transmitting
Detector: Peak RBW/VBW: 188/388kHz
Tester : Anson Su
Read Limit Over

Freq Factor Lewvel Level Line Limit Remark

MHz dB/m dBuv dBuv/m dBuv/m dB
43,68 -12.85% 37.98 25.13 48.88 -14.87 Peak
67.79 -17.88 44.98 27.82 48.80 -12.93 Peak

283.43 -13.32 52.18 38.78 43.5%8 -4.72 QP
244,13 -13.23 49.15 35.92 46.80 -10.88 Peak
651.89 -4.11 44.41 46.38 46.88 -5.78 QP
678.17 -3.75 46.88 42.25 46.88 -3.75 QP

[ T B R Y S
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Vertical

anLeﬂ.rel (dBuV/m) Date: 2025-04-18

70

0
30 50 100 200 500 1000
Frequency (MHz)
Site : Chamber A
Condition : 3m Vertical
Project Number : 25010Q448B1E-RF
Test Mode : Transmitting
Detector: Peak RBW/VBW: 1808/388kHz
Tester : Anson Su
Read Limit Over

Freq Factor Level Level Line Limit Remark

MHz dB/m  dBuV dBuVv/m dBuV/m dB
71.93 -17.8% 45.88 28.83 48.808 -11.97 Peak
84.98 -18.89 45,68 27.59 48.68 -12.41 Peak

176.27 -13.46 48,52 27.86 43.58 -16.44 Peak
283.43 -13.32 44.24 38.92 43.58 -12.58 Peak
394,68 -8.66 36.73 28.87 46.88 -17.93 Peak
678.17 -3.75 37.16 33.41 46.88 -12.59 Peak

[ I B N Y
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Without cards
Horizontal
an"e“e' (dBuVim) Date: 2025-04-30
i)
60
QP
.
50 3
| |
40 14
213
30
20
10
30 50 100 200 500 1000
Frequency (MHz)
Site Chamber A
Condition 3m Horizontal
Project Number 2501044881E-RF
Test Mode : Transmitting
Detector: Peak RBW/VBW: 188/388kHz
Tester : Anson Su
Read Limit Over
Freq Factor Lewvel Level Line Limit Remark
MHz dB/m dBuv dBuv/m dBuv/m dB
1 81.35 -18.88 42.84 24.84 48.88 -15.96 Peak
2 189.82 -14.22 49.81 34.79 43.58 -8.71 Peak
3 216.97 -14.280 48.14 33.94 46.88 -12.86 Peak
4 271.21 -11.73 49.75 38.82 46.88 -7.98 Peak
5 651.89 -4.11 42.25 35.14 46.88 -7.86 Peak
B 678.17 -3.75 41.49 37.74 45.88 -8.26 Peak
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80

Level (dBuV/m)

Vertical

Date: 2025-04-30

70

&0

50

0
30 50 100 200 500 1000
Frequency (MHz)
Site Chamber A
Condition 3m Vertical
Project Number 2501044881E-RF
Test Mode : Transmitting
Detector: Peak RBW/VBW: 1808/388kHz
Tester : Anson Su
Read Limit Over
Freq Factor Level Level Line Limit Remark
MHz  dB/m  dBuv dBuV/m dBuV/m dB
1 81.35 -18.88 48,51 22.51 48.88 -17.49 Peak
2 189.82 -14.22 38.35 24.13 43.%8 -19.37 Peak
3 216.97 -14.26 36.36 22,10 45.88 -23.98 Peak
4 4@6.88 -8.22 35.11 26.89 46.88 -19.11 Peak
5 461.13 -7.87 36.98 29.83 46.88 -16.17 Peak
B 651.89 -4.11 36.64 32.53 46.88 -13.47 Peak
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FCC§15.225(e) - FREQUENCY STABILITY

Applicable Standard

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.

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power
supply and inductive antenna was connected to a Spectrum Analyzer. The EUT was placed inside the
temperature chamber.

After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from the
Spectrum Analyzer.

Frequency Stability vs. Voltage: An external DC power supply Source. The voltage was set to 115% of the
nominal value and was then decreased until the transmitter light no longer illuminated; i.e., the end point.
The output frequency was recorded for each voltage.

Temperature
Chamber

DC power

[} Test
Equipment

Test Data

Environmental Conditions

Temperature: 23.5~24.9 °C
Relative Humidity: 46~50 %
ATM Pressure: 101.2~101.5 kPa

The testing was performed by Anson Su from 2025-03-07 to 2025-04-30.
Test Mode: Transmitting

Test Result: Pass
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With cards
ASK
Voltage Supply Tempoerature 11:\: zzz:;i(; Fr;:(il:‘s;lcy Palifi:l‘lsi.tZZS
(Vo) O (MHz) (%) (%)
-20 13.56106 0.0078 +0.01
-10 13.56112 0.0083 +0.01
0 13.56122 0.0090 +0.01
10 13.56104 0.0077 +0.01
> 20 13.56121 0.0089 +0.01
30 13.56116 0.0086 +0.01
40 13.56102 0.0075 +0.01
50 13.56127 0.0094 +0.01
4.25 20 13.56111 0.0082 +0.01
5.75 20 13.56129 0.0095 +0.01
BPSK
Voltage Supply Tempoerature 117\/: zzz‘:::; Fr;:z(ilrls:cy Palﬁi:I;Si.tZZS
(Vo) O (MHz) (%) (%)
-20 13.56102 0.0075 +0.01
-10 13.56114 0.0084 +0.01
0 13.56121 0.0089 +0.01
10 13.56116 0.0086 +0.01
> 20 13.56119 0.0088 +0.01
30 13.56111 0.0082 +0.01
40 13.56107 0.0079 +0.01
50 13.56123 0.0091 +0.01
4.25 20 13.56106 0.0078 +0.01
5.75 20 13.56118 0.0087 +0.01
Without cards
Voltage Supply Tempoerature 117\: zzz:l:c(; Frgll:z?cy Palzi::i.tZZS
(Vo) °C) (MHz) (%) (%)
-20 13.56124 0.0091 +0.01
-10 13.56108 0.0080 +0.01
0 13.56106 0.0078 +0.01
10 13.56116 0.0086 +0.01
> 20 13.56111 0.0082 +0.01
30 13.56115 0.0085 +0.01
40 13.56103 0.0076 +0.01
50 13.56121 0.0089 +0.01
4.25 20 13.56124 0.0091 +0.01
5.75 20 13.56115 0.0085 +0.01
Note: the extreme voltage was declared by the applicant.
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FCC§15.215(¢c) - 20dBEMISSION BANDWIDTH

Requirement

Per 15.215 (c) 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 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. The requirement to contain the
designated bandwidth of the emission within the specified frequency band includes the effects from
frequency sweeping, frequency hopping and other modulation techniques that may be employed as well as
the frequency stability of the transmitter over expected variations in temperature and supply voltage. If a
frequency stability is not specified in the regulations, it is recommended that the fundamental emission be
kept within at least the central 80% of the permitted band in order to minimize the possibility of out-of-
band operation.

Test Procedure

Measure the frequency difference of two frequencies that were attenuated 20 dB from the reference level.
Record the frequency difference as the emission bandwidth.

Ant. Tow

EUT& e 3m
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sSupport Units
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Turn Table

/

o} | -

Ground Plane

Test Receive;t\"
S

s
oy
s

[

‘\M

o o
o oo
[a )
Lals ]

TR-EM-RF045 Page 60 of 65 Version 3.1




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501Q44881E-RF-00

Test Data

Environmental Conditions

Temperature: 23.5~24.9 °C
Relative Humidity: 46~50 %
ATM Pressure: 101.2~101.5 kPa

The testing was performed by Anson Su from 2025-03-07 to 2025-04-30.

Test Mode: Transmitting

Test Result: Pass
With cards

ASK

Test Frequency 20dB Bandwidth
(MHz) (kHz)
13.56 1.259

20 dB Emission Bandwidth

T ————.
Spectrum uvn
Ref Level 97.00 depy @ RBW 300 Hz
Att 10de SWT 6.3ms ® VBW 1kHz Mode auto FFT Input 1DC
TDF
O 1Pk View
M1[1] 57.04 dBpv)
90 dBp 13.55974820 MHz|
ndB 20.00 dB
30 dBy Bw 1.259000000 kHz|
Q factor 10769.9|
70 dBp
M1
60 dBpr v
50 dep
il 2
40 dBp v v
S0 dB Y
20 dBp
10 dBr
0 dBpy
CF 13.56 MHz 691 pts Span 6.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 13.5597482 MHz 57.04 dBpy ndB down 1.259 kHz
T1 1 13.5589928 MHz 37.06 depy nde 20.00 dB
T2 4 13.5602518 MHz 37.06 depy Q factor 10770

1

)

ProjectNo.:2501Q44881E-RF Tester:Anson Su

Date: 7.MAR.2025 22:40:48
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BPSK

Test Frequency 20dB Bandwidth
(MHz) (kHz)
13.56 0.0015456

20 dB Emission Bandwidth

i)
Spectrum k2
Ref Level 97.00 depy @ RBW 300 Hz
Att 10de SWT 6.3ms ® VBW 1kHz Mode Auto FFT Input 1DC
TDF
O 1Pk View
M1[1] 66.18 dBpV)
90 dBp 13.55978290 MHz|
ndB 20.00 dB|
80 dBpr Bw 1.545600000 kHz|
Q factor 8773.2|
70 dBy e
¥
60 dBp
51 TP
50 dBp = 4
40 dBp
30 dBp
20 dByr
10 dep
0 dBp
CF 13.56 MHz 691 pts Span 6.0 kHz
Marker
Type | Ref | Trc | X-value Y-value | _Function | Function Result |
M1 4 13,5597829 MHz 66,18 dBpY ndB down 1.5456 kHz
T1 1 13.5590449 MHz 46.22 dBpY ndg 20.00 dB
T2 1 13.5605904 MHz 46,15 dBpY Q factor 8773.2
)| ] ()

ProjectNo.:2501Q44881E-RF Tester:Anson Su

Date: 17.APR.2025 01:12:44
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.
Without cards
Test Frequency 20dB Bandwidth
(MHz) (kHz)
13.56 0.0013632
o e .
20 dB Emission Bandwidth
e ———r
Spectrum nvn
Ref Level 97.00 depy @ RBW 300 Hz
Att 10dB SWT 6.3ms @ YBW 1kHz Mode Auto FFT  Input 1DC
TDF
O 1Pk View
M1[1] 67.63 dBpY)
90 dBy 13.55977420 MHz
ndB 20.00 dB|
80 dey Bw 1.363200000 kHz
Q factor 9946.7|
70 dey i
60 dBp
50 dy — 2
40 dep
30 dBp
20 dep
10 dBpr
0 dBpy
CF 13.56 MHz 691 pts Span 6.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 13.5597742 MHz 67.63 depy ndB down 1.3632 kHz
T1 4 13.559097 MHz 47.65 dBpy ndB 20.00 dB
T2 4 13.5604602 MHz 47.68 dBpy Q factor 9946.7
ProjectNo.:2501044881E-RF Tester:Anson Su
Date: 30.APR.2025 03:14:24
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EUT PHOTOGRAPHS

Please refer to the attachment 2501Q44881E-RF External photo and 2501Q44881E-RF Internal photo.
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TEST SETUP PHOTOGRAPHS

Please refer to the attachment 2501Q44881E-RF Test Setup photo.

wkxdk* END OF REPORT ****
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