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1. Applicant & Manufacturer & Test Laboratory Information

1.1 Applicant information

Applicant

AISOLUTION CO., LTD.

Address

28-4, Samyang-ro 29gil, Gangbuk-gu, Seoul, 01194, Republic of Korea

Contact Person

Hyun-Su, Cho

Telephone No.

+82-2-2201-3731

Fax No.

+82-70-9260-3731

E-mail

hyunsoo.cho@koamtac.com

1.2 Manufacturer Information

Manufacturer

AISOLUTION CO., LTD.

Address

28-4, Samyang-ro 29gil, Gangbuk-gu, Seoul, 01194, Republic of Korea

1.3 Test Laboratory Information

Conducted tests were performed at

Laboratory

ICR Co., Ltd.

Address

112, 113, Hwanggeum 3-ro 7beon-gil, Hagun-ri, Yangchon-eup, Gimpo-si,
Gyeonggi-do, Korea

Telephone No.

+82-2-6351-9002

Fax No. +82-2-6351-9007
RRA No. KR0165
KOLAS No. KT652

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E210604-0A
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2. Equipment under Test(EUT) Information

2.1 General Information

Product Name SLED-mPOS
Brand Name -
Model Name SKXSLED-PCIEMV

Additional Model Name

SKXSLED-MSRIC, KDCSLED-PCIEMV, KDCSLED-MSRIC, KDC600

FCCID

VHI9SKXSLED-PCIEMV

Power Supply

DC42V

2.2 Additional Information

Equipment Class

DXX-Low Power communications Device Transmitter

Operating Frequency 13.56 Mz
Channel Number 1

Modulation Type ASK
Maximum output power 60.14 dBuV/m
Antenna Type PCB Antenna

2.3 Mode of operation during the test
- The EUT is continuous transmission mode during the test with set at Low Channel, Middle Channel, and

High Channel. To get a maximum radiated emission levels from the EUT, the EUT was moved throughout the

XY, YZ, XZ planes.

2.4 Modifications of EUT

- None

2.5 Reason of Additional Model Name

NO Additional model name Differential point
1 SKXSLED-MSRIC
2 KDCSLED-PCIEMV Electrical specifications, structure, and circuit are the same as the
basic model, but simple derivative model names are added
3 KDCSLED-MSRIC according to buyer request.
4 KDC600

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E210604-0A
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3. Test Summary

3.1 Test standards and results

FCC Part 15 Subpart C
Clause Test items Applied Results
§15.215 (c) 20 dB Bandwidth X PASS
§15.225 (e) Frequency Stability Tolerance X PASS
§15.225 (a)(b)(c) In-Band Emissions X PASS
212233 @ Out-of-Band Emissions X PASS
§15.207 Power Line Conducted Emission X PASS

3.2 Purpose of the test

- To determine whether the equipment under test fulfills the requirements of the standards stated in FCC Part 15
Subpart C Section 15.225.

3.3 Test Methodology
Both conducted and radiated testing was performed according to the procedures in ANSI C63.10: 2013,
FCC CFR 47 PART 15.

3.4 Configuration of Test System

3.41 Radiated emission test
Preliminary radiated emissions test were conducted using the procedure in ANSI C63.10: 2013 to determine

the worse operating conditions.

The turntable was rotated through 360 degrees and the EUT was tested by positioned three orthogonal planes
to obtain the highest reading on the field strength meter. Once maximum reading was determined, the search
antenna was raised and lowered in both vertical and horizontal polarization.

3.4.2 AC power line conducted emission test
The EUT was connected to LISN. All supporting equipment were connected to another LISN. Preliminary

Power line Conducted Emission test was performed by using the procedure in ANSI C63.10: 2013 to

determine the worse operating conditions.

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210604-0A
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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.

3.5.1 Result: Pass
The transmitter has a PCB Antennas.

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210604-0A
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4. Used equipment on test

Description Model Name Serial Number Manufacturer Next Cal. (cycle)
X i%:‘f;"zuerp FSV40 101455 Rohde & Schwarz | 2021 .06. 24 (1Y)
XI | Signal Generator SMB100A 180607 Rohde & Schwarz | 2022. 03. 03 (1Y)
X | fiar S A, | MHK-408NKDA 1060908 TERCHY 2022. 03. 03 (1Y)
X | DC Power Supply XDL 35-5P J00385373 Sorensen 2022. 03. 02 (1Y)
[ ] | DC Power Supply 6603D 672483 Topward 2022. 03. 02 (1Y)
X Loop Antenna HFH2-Z2 100506 Rohde & Schwarz | 2021. 06. 27 (2Y)
X BRI)?IB%END VULB9162 143 SCHWARZBECK | 2022.12.08 (2Y)

ANTENNA
X RF Pre Amplifier SCU08 100745 Rohde & Schwarz | 2021. 04. 16 (1Y)

DOUBLE-RIDGE
L] WAVEGUIDE HF907 102556 Rohde & Schwarz | 2021. 08. 19 (2Y)
HORN ANTENNA

] RF Pre Amplifier SCuU18 102342 Rohde & Schwarz | 2021. 04. 16 (1Y)
XI | EMI Test Receiver ESR26 101461 Rohde & Schwarz | 2021. 04. 16 (1Y)
[] | EMI Test Receiver ESR26 101462 Rohde & Schwarz | 2021. 04. 16 (1Y)
X LISN ENV216 102194 Rohde & Schwarz | 2021. 04. 16 (1Y)
X | EMI Test Receiver ESR3 102119 Rohde & Schwarz | 2021. 04. 16 (1Y)
X RF Cable MULTIFLEX_86 - HUBERE ;
XI | Chamber Cable mwx221 - Junkosha -
X | 10 dB Attenuator WA54-10-11 - Weinschel 2022. 03. 04 (1Y)

X All test equipment used is calibration on a regular basis.

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210604-0A
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5.

20 dB Bandwidth

5.1 Operating environment

Temperature :21 °C
Relative humidity 145 %

5.2 Measurement method
Standard :§15.215 (¢)
5.3 Test setup

The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth(RBW) is set to
10 kHz. The Video bandwidth is set to 3 times the RBW. The 20 dB bandwidth is defined as the total spectrum over
which the power is higher than the peak power minus 20 dB.

Spectrum Analyzer EUT
54 Testdata
Test date : 09. March. 2021
Operating mode : Transmit mode
Test Result : Pass
541 Measured Result
Measured Value (Mz)
Modulation Type Frequency (Miz) 99% Occupied 20 B Limit (MHz)
Bandwidth Bandwidth
ASK 13.56 0.024 0.024 -
5.4.2 Measured Graph Occupied Bandwidth & 20 dB Bandwidth

Occ Bw

13.56000 MHz|
23.976023976 kHz|

SV v VW Y ETTR B WY Ul Rt L

CF 13.56 MHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc| X-value |__Y-value | Function | Function Result |
M1 1 13.56 MHz ~55.73 dbm
1 1 13.54801 MHz ~74.25 dom Occ Bw 23976023976 kHz
T2 1 13.57199 MHz -71.54 dom

mi[1]

nd8

Bw 2|
Q factor 565.6

. , ) La ALAN
IRAS N s ARSI P P PV AT it LS TR gy
-110
120
CF 13.56 MH. 1001 pts Span 4.0 MHz
Marker
Type | Ref [ Tre | X-value Y-value | Function | Function Result
ML 13.56044 M. 5364 dBm ___ndb down 24.0 ke
1 13.548 M -71.21 dem nds 20.00 db
T2 3.572 M -68.99 dém Q factor

565.6

99% Occupied Bandwidth

20 dB Bandwidth

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E210604-0A
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6. Frequenct Stability Tolerance

6.1  Operating environment

Temperature :21 °C
Relative humidity 145 %

6.2 Measurement method
Standard : §15.225 (e)

6.3 Test setup

Measurement procedures were implemented according to the test method of ANSI C63.10: 2013.

Part 15.225 requires that devices operating in the 13.553 ~ 13.567 Mz shall maintain the carrier frequency within
0.01% of the operating frequency over the temperature variation of -20 degrees to +50 degrees C at nomal voltage.

Spectrum Analyzer EUT

Temperature Chamber

6.4 Test data

Test date : 09. March. 2021
Operating mode : Transmit mode
Test Result : Pass

6.4.1 Measured Results

Mo?ulation VoI;cage Power Tempoerature Frequency Freq. Devgation Limit (Hz)
ype (%) (BbC) (°C) (Hz) DEV (Hz) (%)
100% 50 13 560 500 500 0.0037
100% 40 13 560 500 500 0.0037
100% 30 13 560 500 500 0.0037
100% 42 20 13 560 400 400 0.0029
ASK 100% 10 13 560 400 400 0.0029 1356
100% 0 13 560 400 400 0.0029
100% -10 13 560 500 500 0.0037
100% -20 13 560 500 500 0.0037
85% 3.57 20 13 560 500 500 0.0037
115% 4.83 20 13 560 500 500 0.0037

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210604-0A
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7. Radiated Emissions

7.1 Operating environment

Temperature :23 °C

Relative humidity 144 %

7.2 Measurement method

Standard : §15.225 (a)(b)(c)(d)

7.3 Test setup

The radiated emissions measurements were performed on the 3 m, Semi-Anechoic Camber. The EUT was placed
on a non-conductive turntable above the ground plane.

The frequency spectrum from 9 kiz to 1 @iz was scanned and maximum emission levels at each frequency

recorded. The system was rotated 360°, and the antenna was varied in the height between 1.0 m and 4.0 m in
order to determine the maximum emission levels. This procedure was performed for horizontal and vertical
polarization of the receiving antenna.

7.31 Test setup layout Below 30 MH:
AAYAYAVAVAVAVAV AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV AV

Loop Antenna

DUT _ -
j . Tm Spectrum

Ta:ble O

Receiver

Turn Table 3m ! ]

Ground Plane

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210604-0A
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7.3.2 Test setup layout 30 Miz to 1 GHz

VIV VIV

Broadband
Antenna

1~4m

- —

' ald
oir] ___ 5"”|A
Table [ o5im

Spectrum
Receiver

Turn :'I'able 3m

Ground Plane

7.4 Regulation
The EUT must comply with field strength limits defined in section 15.225(a), (b) and (c) of cfr47 FCC Part 15,

Subpart C:
Frequency (M) Limit at 30m (dBuV/m) Limit at 3m (dBuV/m)
13.110 to 13.410 and 13.710 to 14.010 40.5 80.5
13.410 to 13.553 and 13.567 to 13.710 50.5 90.5
13.553 to 13.567 84.0 124.0

According to §15.225(d), The field strength of any emissions appearing outside of the 13.110 to 14.010 Wz band
shall not exceed the general radiated emission limits in § 15.209.
According to §15.209(a), for an intentional device, the general requirement of field strength of radiated emissions
from intentional radiators at a distance of 3 meters shall not exceed the following values:

Frequency (Mz) Field strength (uV/m) Field strength (dBuv/m) Measurement distance (m)
0.009 ~ 0.490 2 400/ F (kH2) - 300
0.490 ~ 1.705 24 000 / F (Kfz) - 30
1.705 ~ 30 30 29.54 30
30~ 88 100 40.00 3
88 ~216 150 43.52 3
216 ~960 200 46.02 3
Above 960 500 53.98 3

The emission limits shown in the above table are based on measurement instrumentation employing a CISPR
quasi-peak detector and above 1 000 Mi are based on the average value of measured emissions.

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E210604-0A
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Test data for Radiated Electric Field Emissions

7.5
Test date

:10. March. 2021

Operating mode : Transmit mode

Test Result : Pass
7.5.1 Measurement Results (13.553 ~ 13.567) Mhz

Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBuV/m) (dBuv/m) (dB)
13.56 40.38 Peak H 19.76 60.14 124.00 63.86
13.56 38.91 Peak \ 19.76 58.67 124.00 65.33

X Ant. Pol. : Antenna Polarization

X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain
> Result = Reading + Corr. Factor

X Margin =Limit - Result

7.5.1.1 Measured Graph (13.11 Mz ~ 14.01 M)
Spectrum  (® L
Ref Level 102.00 dBpYy Mode 4uto FFT  Input 2 DC
PS5
O 1Pk Max
HirmitGhreck FARS M1[1] 40.38 dBpV)|
P<200 13.5600000 MHz|
90 dep!
BB
70 dBpy
60 dBp
50 dBpv
M1
40 dBy T
30 dBpy
20 dBpy
10 dep
CF 13.56 MHz 10001 pts Span 900.0 kHz
Spectrum Emission Mask Standard: None
Tx Power --- Tx Bandwidth 3.840 MHz RBW 10.000 kHz
Range Low | Range Up | RBW | Frequency | Power Abs | Power Rel | ALimit |
-450.000 kHz -150.000 kHz 10.000 kHz 13.34830 MHz 24,29 dBpv -1.99 dB -56.21 dB
-150.000 kHz -7.000 kHz 10.000 kHz 13.55296 MHz 34.34 dBpv 5.06 dB -56.16 dB
7.000 kHz 150,000 kHz 10,000 kHz 13.56704 MHz 35.66 dBuY 9.38 dB -54.584 dB
150,000 kHz 450.000 kHz 10.000 kHz 13.77206 MHz 21.47 dBpv -4.81 dB -59.03 dB
M ing...
)il | Measuring...  @URRHNRED W y

Acc. to above test data, the field strength level of 13.56 M is 60.14 dBuV/m and the worst limit subject to 15.225 (b)
and (c) is 80.5 dBuV/m, so the EUT meets the requirement.

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210604-0A
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7.6  Spurious Emission Test
7.6.1 Measurement Results for Below 30 Mz
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(Mhz) (dBLV) (HV) (dB) (dBV/m) (dBV/m) (dB)
It was not found any emissions peaks found from the EUT.
7.6.2 Measurement Results for below 1 Gz
m..-
?G -
BG"'
b CC Part 158 Class_B_Below_1G
sof |
] |
=
s z Y 4
$ T %
L 4 . "
£ | 04 I | .1 |
+ ‘ | . | 1} | I | !. ! ||
I | | | | | i.l |i J r| ¥ ]
2071 . .L.IIIJ‘ | | | ll'li L f | Irt*
" ]
. A | ft-“ u u it 'IJ )
i oy ity I Jiil
10T v il J
0 + - t +—+ + + + + 1 +——+ 4
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final _Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBpVim) | (dB) | Time (kHz) (cm) (deg) | (dB)
122.053000 38.50 43.50 5.00 | 1000.0 120.000 998 |V 104.0| -23.2
149.116000 34.26 43.50 9.24 | 1000.0 120.000 998V 158.0| -24.1
162.696000 28.47 43.50 15.03 | 1000.0 120.000 998 Vv 158.0| -23.4
176.276000 35.17 43.50 8.33 | 1000.0 120.000 998 |V 1568.0 | -22.7
203.339000 2132 43.50 | 1000.0 120000 1999V §30) -20.7
L 4204250001 3329| 46001 12711100001 120000 eV 167.01 _-14.8

ICRT-QPA-17-03 Rev.0
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8. Power Line Conducted Emission

8.1  Operating environment

Temperature :21°C
Relative humidity 149 %

8.2 Measurement method
Standard : §15.207

8.3 Test setup

The EUT was placed on a wooden table, 0.8 m height above the floor. Power was fed to the EUT through a 50 Q
/50 yH + 5 Q Artificial Mains Network (AMN). The ground plane was electrically bonded to the reference ground
system and all power lines were filtered from ambient.

EUT LISN EMI Test Receiver

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210604-0A
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8.4 Test data

Test date

Operating mode

: 10. March. 2021

: Transmit mode

Test Result : Pass
8.4.1 Measured Results & Graph
100
a0
70
Tatdes 2 Claas B Voltage a1 énr Pouts O
T |
'E &0 - 1 _Clg Mpjtagr ot Mga Cocta
1.0 : EE
L
& »

300 400 500 800 1M

Final Result

i

I:

Bl Bl Bl EL B

R

il

IEI

Bl &)1

IEI

L

L Cibisesstattibnsses 1

o ()

:
:

2R i@%ﬂ&ﬂﬁﬂliﬂiﬂﬁi@ﬂﬂﬂﬂﬁ& '|

el %) Lkkbkkbkbbk kb k| 88

Live line
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100 T
80
m -
& :\ Table 2 Claas B \Vollage o 1::-.: Porta OF
% m:‘ Tabée 2_Clpaa B _\ipitop .'_'Hﬂh", oris A
. ®
17 : '
s . $
*
"
20 L
10 ‘
1k 300 400500 800 1M MM AMSME 8 0M  20M oM
Frequency in Hz
Final_Result _ . _ .
Freguency QuasiPeak | CAversge | Limit | Margin | Meas. | Bandwidth | Line | Filter | Comr.
0172500 = J675] S4B4) 1808| S0000( @ SO00(N ON 100
0.172500 48.18 ==| G484 18.66 | 5000.0 | 8000 N on 10.0
0654000 L) 2060) 4600] 2540 BO0000)  S000 LN ON 24
0664000 15,66 =) $6001 2034] 500001  SO000IN ___LON 2
e JE3500 = B8] 46001 40841 BS0000 2000 LN on I
1763500 11.85 —! GO00] 4405! S0000!  GMMOIN 2 |ON 8.7
[ 7.451250 - 635 sooo| «3es| socoo] eocoln  Tow 7]
7451250 14.82 ~| 6G000| 4518] 50000  9000|N O 9.8
13348500 = S04] S000] 4056 B0000(  SO00IN  [ON 2.8
13348500 38,48 =1 G000 2162] 60000  O000IN (21, 28
e LA 10250 | =1 BB BO00! 4111) S0000!  SMMOIN oN ¥ ]
134982801 2 3T.00 =] G000 23001 S0000!  OS000IN  LON 24
13.490250 - 1008| S000| 39.95]| 60000 8000 | N [«]] 8.8
| 13400280 39,61 —| G000] 2039) S0000( SO0OIN oM 88
13628760 = 972 S000] 4028) 600001  SO000IN oM 88
1382978 873 =] S000| 2127 G0000| __ _ S000LN oN a8
13,704000 e B22] s000) 41.77] s0000] 2 so00lN  [ON 2
13704000 34,54 ={ G000 25081 50000 2000 N oy [T
13771500 — T85 50.00 42.18| S000.0 S000IN oM 98
13771500 3543 =| G000] 2467| S000.0 80001 N [ 88
27120750 — 2387 S000| 2613] £000.0 000N [:] 89
L 2T120TE0 34,80 =] @000] 2520] S0000]  SO0OIN ON 88
Neutral line
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