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1. General information

Applicant
Applicant address
Test site

Test site address

Test Facility

FCC rule part(s):

FCC ID:

Test device serial No.

HUMANINTECH

2236, Yonggu-daero, Giheung-gu Yongin-si, Gyeonggi-do South Korea

KES Co., Ltd.

[] #3002, #3503, #3701, 40, Simin-daero365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Rep. of Korea

X 473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, 12658, Rep. of Korea

FCC Accreditation Designation No.: KR0100, Registration No.: 444148

15.225

2BV8SPV700S

X Production [ ] Pre-production [] Engineering

1.1 EUT description

Equipment under test

Frequency range &
Number of channels

Model
Modulation technique

Antenna specification

Access Control Terminal

2 402 Mz ~2 480 Mz (LE 1/2 Mbps) : 40 ch

13.5605 Wz (NFC): 1ch

PV700S

GFSK, ASK

ANTL1 : Chip Antenna (LE 1/2 Mbps) // Peak gain : 1.39 dBI
ANT2 : Loop antenna (NFC)

Power source DC 12V

H/W version V0.9

S/W version V1.0.1.53
1.2. Test configuration

The HUMANINTECH // Access Control Terminal // PV700S // ECC ID: 2BV8SPV700S was tested

according to the specification of EUT, the EUT must comply with following standards

FCC Part 15.225
FCC Part 2

KDB 558074 DO1 v05 r02

ANSI C63.10-2020

1.3. Information about derivative model
N/A
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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1.4, Accessory information
Equipment Manufacturer Model Serial No. Power source

1.5 Sample calculation
Where relevant, the following sample calculation is provided

For Radiation test :
Field strength level (d84V/m) = Measured level (dB4V) + Antenna factor (dB) + Cable loss (dB) — Amplifier gain

(9B)
1.6. Measurement Uncertainty
Test Item Uncertainty
Uncertainty for Radiation emission test Below 1(iiz 4.04 dB (SAC#6)
(include Fundamental emission) Above 10k 532 dB ( SAC #5)
Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

1.7. Frequency/channel operations

Ch. Frequency (Mz) Mode

00 2402 LE 1/2 Mbps

20 2442 LE 1/2 Mbps

39 2480 LE 1/2 Mbps

Ch. Frequency (M) Mode

01 13.560 5 NFC
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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2. Summary of tests
SEELO I Parameter Test results
FCC Part 15 & 2
- 99% Occupied Bandwidth Pass
15.225(a) The field strength of fundamental Pass
15.225(b)(c) The field strength of spurious emission(In-band) Pass
1?;:_)2_3(5)2)(1) The field strength of spurious emission(Out-band) Pass
2.1049 20 dB bandwidth Pass
15.225(e) Frequency stability Pass
15.203 Antenna Requirement Pass
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3 Test results
3.1. 99% Occupied Bandwidth

Test procedure
ANSI C63.10-2020 clause 6.9.2 and 6.9.3

Test setup

Page 7/ 22

EUT

Test setting

Attenuator

Spectrum
analyzer

1. Span = The instrument center frequency is set to the nominal EUT channel center frequency. The
frequency span for the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

2. RBW = The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW

3. VBW = shall be approximately three times the RBW

4. Sweep = auto
5. Detector function = Peak
6. Trace = Max hold

Limit
None; for reporting purpose only.

KES-QP16-F01(00-23-01-01)
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Test results
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3.2. Radiated spurious emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 Kkliz
to 30 Miz Emissions.

Turn Table

EUT

[‘ s Coaxial

Power Cable 0.8m '¢—Cable

- o > [

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 M
to 1 (Hz emissions.

Turn Table
i 1m — 4m
EUT
r | Coaxial
Power Cable 0.8m o Cable

- 3m ?

Ground Plane

Power

EMI Receiver

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test procedure

[9 Kz to 30 Mi]

The EUT was placed on the top of a rotating table 0.8 meter above the ground at a 3 meter anechoic
chamber. The table was rotated 360 degrees to determine the position of the highest radiation. Then
antenna is a loop antenna is fixed at one meter above the ground to determine the maximum value
of the field strength. Both parallel and perpendicular of the antenna are set tomake themeasurement.
For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from O degrees to 360 degrees to find the maximum reading. The test-receiver system was set to
Quasi-peak function and specified bandwidth with maximum hold mode.

The spectrum analyzer is set to:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer 200 Hz for
Quasi-peak detection (QP) at frequency below 9 kiiz~ 150 kifz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer 9 kiz for Quasipeak
detection (QP) at frequency below 150 kiiz~ 30 M.

[30 Mz to 1 CHz]

The height of the measuring antenna was varied between 1 to 4 m and the table was rotated a full
revolution in order to obtain maximum values of the electric field intensity.

The measurement was made in both the vertical and horizontal polarization, and the maximum value
is presented in the report.

The spectrum analyzer is set to:

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

Note.

According to exploratory test no any obvious emission except for fundamental 13.56 M were
detected from 9 kilz to 30 M. Although these test were performed other than open field test site,
adequate comparison measurements were confirmed against 30 m open field 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.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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FCC Limit
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According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (M) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400/F (ki)
0.490 ~ 1.705 30 24000/F(kiz)

1.705 ~ 30.0 30 30
30~88 3 100**
88 ~ 216 3 150**
216 ~ 960 3 200**

Above 960 3 500

**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 M, 76 ~ 88 M, 174 ~ 216 Mz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.

In the section 15.225:

(8) The field strength of any emissions within the band 13.553 ~ 13.567 Miz shall not exceed 15,848
microvolts/meter (= 84 dB.V/m) at 30 meters.

(b) Within the bands 13.410 ~ 13.553 Mi and 13.567 ~ 13.710 M, the field strength of any emissions shall
not exceed 334 microvolts/meter (=50.5 dBgV/m) at 30 meters.

(c) Within the bands 13.110 ~ 13.410 M and 13.710 ~ 14.010 M the field strength of any emissions shall not
exceed 106 microvolts/meter (=40.5 dBuV/m) at 30 meters.

(d) The field strength of any emissions appearing outside of the 13.110 ~ 14.010 Mk band shall not exceed
the general radiated emission limits in § 15.209.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results for fundamental

Page 12/ 22

Operating frequency: 13.560 5 Mt
Distance of measurement: 3 meter
Radiated emissions Ant. Total factors Total Limit
Frequency Reading Pol Correction factor D}:Ea;g(r:e Actual Limit Margin
(Mikz) (dBwV) ’ (dB/m) (dB) (dBV/m) | (dBugV/m) (dB)
13.5605 26.26 H 22.25 40.00 8.51 84.00 75.49
13.5605 27.15 22.25 40.00 9.40 84.00 74.60
Test results for in-band & out-band(9 kiz to 30 Mk)
Radiated emissions Ant. Total factors Total Limit
Frequency Reading Pol Correction factor D;Z:f,:gfe Actual Limit Margin
(Mtz) (dB&V) ’ (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB)
12.7751 13.89 H 22.22 40.00 -3.89 29.50 33.39
13.107 6 15.87 \Y 22.22 40.00 -1.91 29.50 31.41
13.140 6 16.37 \Y 22.22 40.00 -1.41 40.50 41.91
13.2370 13.08 H 22.23 40.00 -4.69 40.50 45.19
13.552 9 23.18 H 22.25 40.00 5.43 50.50 45.07
13.552 9 23.95 \Y 22.25 40.00 6.20 50.50 44.30
13.567 1 24.65 H 22.25 40.00 6.90 50.50 43.60
13.567 1 26.19 \Y 22.25 40.00 8.44 50.50 42.06
13.852 6 14.12 \Y 22.26 40.00 -3.62 40.50 44.12
13.964 6 14.49 H 22.26 40.00 -3.25 40.50 43.75
14.020 4 13.91 H 22.23 40.00 -3.86 29.50 33.36
15.111 2 15.38 \Y 22.26 40.00 -2.36 29.50 31.86
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Note.

1. All measurements were performed using a loop antenna. The antenna was investigated with three
polarizations, and horizontal and vertical polarizations were reported as the worst case.

2. Measurements were performed at 3m and the data was extrapolated to the specified measurement distance
of 30m using the square of an inverse linear distance extrapolation factor (40 dB/decade) as specified in
815.31(f)(2). Extrapolation Factor = 20 log10(30/3)? = 40 dB.

3. The spectrum was investigated from 9 kiz up to 30 Mk using the loop antenna. Only the emissions shown
in the table above were found to be significant.

4. All measurements were recorded using a spectrum analyzer employing a quasi-peak detector.

5. Actual = Reading + Correction factors(Ant. factor + Cable loss) - Distance factor

6. Margin [dB] = Limit [dBxV//m] - Field Strength Level [dBxV//m]

7. All modes (e.g. with and without a tag) were investigated. Only the radiated emissions of the configuration

(with a tag) that produced the worst case emissions are reported in this section.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results (9 Kk to 30 Mk)

Horizontal // Fundamental

Vertical // Fundamental

Note.
1. above data is peak result

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Horizontal // in-band & out-band Vertical // in-band & out-band

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results (Below 1 000 M)

Horizontal // Vertical

Note.

1. All measurements were recorded using a spectrum analyzer employing a quasi-peak detector for emissions
below 960 M.

2. Both Vertical and Horizontal polarities of the receive antenna were evaluated with the worst case emissions
being reported. Below 30 Mk the loop antenna was positioned in 3 orthogonal planes (X Front, Y side, Z top)

to determine the orientation resulting in the worst case emissions.
3. The EUT was positioned in three orthogonal planes to determine the orientation resulting in the worst case

emissions.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3.3 20 dB bandwidth

Test setup

EUT Spectrum Analyzer

Test procedure

ANSI C63.10-2020 — Section 6.9.2

Spectrum analyzer frequency is set to the nominal EUT channel center frequency.

RBW = 1~5% OBW

VBW = 3 x RBW

Reference level set to keep signal from exceeding maximum input mixer for linear operation.
Detector = Peak

Trace mode = Max hold

Sweep = Auto couple

The trace was allowed to stabilize

Using the marker-delta function, determine the “-20 dB down amplitude” using [(highest in band

spectral density) — 20 dB]

©CoOoNOOA~WNE

Page 17/ 22

10. Set a marker at the lowest frequency of the envelope of the spectral density, such that the marker is

at or slightly below the “-20 dB down amplitude” determined in Step 9.
11. Reset Marker-delta function and move the marker to other side of the emission until the delta

marker amplitude is the same level as reference amplitude. The marker delta frequency reading at

this point is the specified emission bandwidth.

Limit
None; for reporting purpose only.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3.4. Frequency Stability
Test procedure
ANSI C63.10-2020, clause 6.8.1

Test setup

Page 19/ 22

EUT

Temp Chamber

1.
2. Turn the EUT on and couple its output to a spectrum analyzer.
3.
4.
and measure the operating frequency.
5.
6.

Attenuator

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

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.

The EUT was placed inside the environmental test chamber and powered by nominal AC voltage.

7. While maintaining a constant temperature inside the environmental chamber, turn the EUT on and record
the operating frequency at startup, and at 2 minutes, 5 minutes, and 10 minutes after the EUT is energized.

Four measurements in total are made.

FCC Limit

According to §15.225 (e), 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.

KES-QP16-F01(00-23-01-01)
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Test results

Test Test L Measure Frequency o
voltage voltage Tem poecratu reé | Mai ?it:]uglng frequency B De\EL?;IOﬂ
(%) V) 9 (i) (tz) °
Startup 13.560 560 60 0.000 004
20 2 minutes 13.560 541 41 0.000 003
5 minutes 13.560 530 30 0.000 002
10 minutes 13.560 521 21 0.000 002
Startup 13.560 571 71 0.000 005
-10 2 minutes 13.560 557 57 0.000 004
5 minutes 13.560 577 77 0.000 006
10 minutes 13.560 580 80 0.000 006
Startup 13.560 553 53 0.000 004
0 2 minutes 13.560 568 68 0.000 005
5 minutes 13.560 571 71 0.000 005
10 minutes 13.560 583 83 0.000 006
Startup 13.560 584 84 0.000 006
10 2 m?nutes 13.560 574 74 0.000 005
5 minutes 13.560 579 79 0.000 006
10 minutes 13.560 563 63 0.000 005
100 % DC120V Startup 13.560 562 62 0.000 005
20 2 m?nutes 13.560 556 56 0.000 004
5 minutes 13.560 554 54 0.000 004
10 minutes 13.560 567 67 0.000 005
Startup 13.560 591 91 0.000 007
30 2 minutes 13.560 592 92 0.000 007
5 minutes 13.560 555 55 0.000 004
10 minutes 13.560 553 53 0.000 004
Startup 13.560 580 80 0.000 006
40 2 minutes 13.560 576 76 0.000 006
5 minutes 13.560 582 82 0.000 006
10 minutes 13.560 574 74 0.000 005
Startup 13.560 558 58 0.000 004
50 2 minutes 13.560 543 43 0.000 003
5 minutes 13.560 531 31 0.000 002
10 minutes 13.560 521 21 0.000 002
Startup 13.560 574 74 0.000 005
2 minutes 13.560 566 66 0.000 005
85 % bC 102V 245 5 minutes 13.560 589 89 0.000 007
10 minutes 13.560 590 90 0.000 007
Startup 13.560 593 93 0.000 007
2 minutes 13.560 554 54 0.000 004
115 % DC138V 24.5 5 minutes 13.560 572 72 0.000 005
10 minutes 13.560 581 81 0.000 006
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3.5. Antenna Requirement

According to 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. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
Sections 15.211, 15.213, 15.217, 15.219, or 15.221. 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 Section 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.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Appendix A. Measurement equipment
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Equipment Manufacturer Model Serial No. C?r!itirr?/t;?n el idbur:j[ion
SPECTRUM ANALYZER R&S FSV40-N 102194 1 year 2026.07.31
SPECTRUM ANALYZER R&S FSV40 101002 1 year 2027.01.06

SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2027.04.02
SIGNAL GENERATOR Anritsu 68369B 002118 1 year 2027.04.02
LOOP ANTENNA TESEQ HLA6121 66547 2 years 2028.01.13
TR'LOEN'iEmRBAND Schwarzbeck VULB 9163 714 2 years 2028.04.16
Amplifier |N§TOFL\IUO|\>|AEANT 310N 401123 1 year 2027.02.12

DC POWER SUPPLY AGILENT 6632B MY43004090 1 year 383?82:3;
Temperg‘#;%f)‘e':”mid“y ESPEC SH-642 93012658 1 year ;8;3:82:33
TC"ZH_;\l/ID(;SZ'\gSM' OSI Cable - 0.5 year 2026.07.25

Cable (SAC #6) Tc'i'g_zoll\'/?b'\é'\z"g”\"' OSI Cable - 0.5 year 2026.07.25
TC"%,\lAD(;SZ'\gSM' 0SI Cable - 0.5 year 2026.07.25

* Statement of Traceability: KES Co., Ltd. attests that all calibrations have been performed, traceable to

National Primary Standards and International System of Units (SI).

Peripheral device

Device Manufacturer Model No. Serial No.
Notebook computer Lenovo PC HK Limited 80XL PF12GP
The End.
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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