FCC ID: 2ACY3-IPOSPLUSXL Page 1 of 31

APPLICATION FOR CERTIFICATION
On Behalf of
DIEBOLD NIXDORF SINGAPORE PTE. LTD.
POS Terminal

Model No. : BEETLE /iPOS plus XL
Brand : DIEBOLD NIXDORF
FCCID : 2ACY3-IPOSPLUSXL

Prepared for

DIEBOLD NIXDORF SINGAPORE PTE. LTD.
151 Lorong Chuan New Tech Park #05-01A/B Singapore 556741

Prepared by

Audix Technology (Wujiang) Co., Ltd. EMC Dept.
No. 1289 Jiangxing East Road, the Part of Wujiang Economic Development Zone
Jiangsu China 215200

Tel : +86-512-63403993
Fax :+86-512-63403339

Report Number :  ACWE-F1809001
Date of Test : Aug.30~Sep.01, 2018
Date of Report : Sep.10, 2018

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001



FCC ID: 2ACY3-IPOSPLUSXL Page 2 of 31

TABLE OF CONTENTS
Description Page
TEST REPORT CERTIFICATION ....ooiiiiiiiietie ettt et et e e e eave e e e eanaaaeennenes 4
1. DESCRIPTION OF VERSION . ...iiiiinnniiccsssnrecsssssnsecsssssssesssssssssssssssssssssssssssssssssssssssassssssssssssss 4
2. SUMMARY OF MEASUREMENTS AND RESULTS ..coveiicrsnsnriccsssnnrecssssssscssssssssssssssssssssssans 5
3. GENERAL INFORMATION ...cuiiicisssereccssssssecsssssssscssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 6
3.1.Description 0f DeVICE (EUT)..ccuiiciiiiiiiieieciieiiesie sttt ettt sta e s aesabessbeesseessaessaesanessnessseenns 6
3.2.Description Of TSt FACILILY ....cccveeiieiieiieeieeiesie ettt eae e te et te et e st eseseenseennesaaessnesnsennns 7
3.3.MeasuremMent UNCETLAINEY ......ceiuerieeieeieenteeetieette ettt ettt et et e sbeesttesateeateeabeebe e bt esbeesbeesaeeentesaeesaeesaeeenee 7
4. ANTENNA REQUIREMENTS . ..uuciiiiinniiicssssnnicssssrsseessssassassssssssessssssssssssssssssssssssssssssssssssssssssssssss 8
5. CONDUCTED EMISSION MEASUREMET ......cccovvettiecssnniccsssansecsssssssassssssssssssssssssssssssssssssnans 9
5.1 TESt EQUIPIMENL .....viiiiiiiiiieeiii et e eite et eeette et e e st eeebeeesbeeestbeessseeesssaesasaeassseesssaeessseessseesssesessassnseeesses 9
5.2.Block Diagram Of TeSt SEIUD......cccveriereiirrieiieiierteseeseestesteeteeteebeesseesseesssesssesssessseessaessessseesssenssennns 9
5.3.Power line Conducted EmiSsion LMt ...........ccceiiiiiiiiiiiiiiiiiii et e 9
54 TSt PTOCEAUIE ...ttt ettt et et s e ettt et e bt e s bt e sbeesaeeeateeabeenbe e bt enaeeeaeas 10
5.5.Conducted Emission Measurement RESUILS...........ccveriiriiiiieiiiiiiieieeseeresee et 11
6. FIELD STRENGTH OF FUNDAMENTAL EMISSIONS MEASUREMENT.......ccccccceeeue. 14
6.1. TSt EQUIPIMIENL ....uiiiviiiiieiiieiieiieeieste et ete et e seesteesstesste e beessaesseesaseesseenseessaesaesssesssesssesnsennseenseesssesnses 14
6.2.Block Diagram Of TeSt SEUD........ccciiiiiieiiiieie ettt et e et s e e st e etbeeesbeeetaeessseeassseessseeenens 14
6.3.Field Strength of Fundamental Emission Limits ..........cccccovverierieriiiiienieesiesee e ere e esreesieeseneseneeenas 15
6.4. MeasuremMeNt RESUILS ..........ccoiiiiiiiiiiiieciie ettt ettt e et e e et e e s tbeesbeeetaeeseseeestaeessseeenseeensseesaseeennns 15
7. RADIATED SPURIOUS EMISSION MEASUREMENT ......ccccvvticcnnnnniicsssnsiccssssssscssssassssssns 18
7. 1. TSt EQUIPIMENL .....eitiiiiiieie ettt ettt sttt et et e e b e s aeeeateent e e bt esseesseesasesnseensesnseenseesneennees 18
7.2.Block Diagram Of TESt SETUD......cccvievierieriieriieriesteeteereete e teesteseresebeesseesseeseesseesssesssessseasseesssesssessnes 18
7.3.Radiated Spurious EmMiSSion LIMItS.........cccverviriieriieeriierieneesiesie et eieeieesseessessseesseesseessaessessssessnesnns 20
7.4. MeasuremMeNt RESUILS .........cccoiiiiiiiiiiiieeiie ettt et e e et e e e tbeeebeeetaeeseseeestaeessseesnseeensseesaseeennns 20
8. 20DB BANDWIDTH MEASUREMENT .....cccconnntiicnssnniicssssnssessssssssesssssssscsssssssssssssssssssssssssssses 27
B 1. TESt EQUIPIMENL ... .cciuiiiiiiieiiie ettt e eiee ettt e et e et e e sttt eetaeestaeeesteeesseessseeessaessseeessseessseeansasessasassseenssens 27
8.2.Block Diagram Of TeSt SELUP.....ccvevveriieeiieeiieriete e ste et eteeteesteestaeseaessaesssessseesseesseesssesssesssesnseensaens 27
8.3.Specification Limits (§15.215(C)) . ierteriarieriieiieeieeie ettt ettt ettt e st e st e snteenbeebeebeenseenseens 27
B4 TSt PIOCEAUIE ...ttt ettt ettt e bt e bt s et e s et e eate et e e bt e sbeesaeesbeesmteeneeanbeenbeens 27
B0 TESE RESUILS ...ttt ettt st ettt b et e bt et et e e bt e st e et e bt ebesbeeneebe s 27
9. FREQUENCY STABILITY MEASUREMENT .....cvviiiiinnniicssssnriccssssssscsssssssssssssssssssssssssssans 29
0. 1. TSt EQUIPIMENL .....iitiiiiieeiiteitetiet ettt ettt et e st e et e bt e s b e s ateenteente e st e st e sseesabesnseenseanseeseenseesnees 29
9.2.Block Diagram Of TeSt SEUP.......cceciiiriieiiiieiie ettt rte ettt ae e s teeeebeessbeeetaeessseeessseessseeennns 29
9.3.Specification Limits (§15.225(C)) cviurriirierireiriiiieiriesreesieestesaeereereesseesseesseessresssessseesseessessssesseesssessnes 29
0.4, TESt PIOCEAUIE ......vviiiiiieiieeeiee ettt ettt e et e et e et e e e beeesabeeeabeeeataeesaseeensaeesssaesnsesesseesaseeennns 29
0. 5. T@St RESULILS ...ttt et ettt e b e b e s et e et et e bt e bt e sbeesaeesatesabeenbeenbeenneeenees 30
10. DEVIATION TO TEST SPECIFICATIONS ....cotvrnteccsssereccsssansecssssssscssssssasssssssssssssasssssssassssss 31

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001



FCC ID: 2ACY3-IPOSPLUSXL Page 3 of 31

TEST REPORT CERTIFICATION

Applicant : DIEBOLD NIXDORF SINGAPORE PTE. LTD.
Manufacturer - DIEBOLD NIXDORF SINGAPORE PTE. LTD.
EUT Description : POS Terminal
FCCID 3 2ACY3-IPOSPLUSXL

(A) Model No. : BEETLE /iPOS plus XL

(B) Brand 2 DIEBOLD NIXDORF

(C) Power Supply 3 DC 24V, 5A

(D) Test Voltage 5 AC 120V, 60Hz

Applicable Standards:
FCC RULES AND REGULATIONS PART 15 SUBPART C, Section 15.225

The device described above was tested by Audix Technology (Wujiang) Co., Lid. EMC Dept. to
determine the maximum emission levels emanating from the device. The maximum emission levels
were compared to the FCC Part 15 subpart C section 15.207, 15.209&15.247 limits.

The measurement results are contained in this test report and Audix Technology (Wujiang) Co., Ltd.
EMC Dept. 1s assumed full responsibility for the accuracy and completeness of these measurements.
Also, this test report shows that the EUT to be technically compliant with the FCC limits.

This test report applies to above tested sample only. This test report shall not be reproduced in part
without written approval of Audix Technology (Wujiang) Co., Ltd. EMC Dept.

Date of Test: Aug.30~-Sep.01, 2018 Date of Report: Sep.10,2018

Prepared by : ZMM& {", U

(Emma Hu/Assistant Administrator)

/ \ o/ -
Approved & Authorized Signer : l e "\ LA r‘[’;? 3y
(Ken Lw/ Assistant General Manager)

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-FI1809001
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1. DESCRIPTION OF VERSION

Edition No. | Date of Rev. Summary Report No.

0 Sep.10, 2018 Original Report. ACWE-F1809001

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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2. SUMMARY OF MEASUREMENTS AND RESULTS

The EUT has been tested according to the applicable standards and test results are referred as

below.
Description of Test Item Section in CFR 47 Results Remark
Minimum passing
Cgﬁ?sgggglj Section 15.207 PASS |marginis 6.02 dB at
0.15 MHz
FIELD STRENGTH OF Minimum passing
FUNDAMNETAL Section 15.225 PASS | margin is 70.55 dB
EMISSION at 13.86 MHz
Minimum passing
RADIATED EMISSION Section 15.209 & 15.225 PASS |margin is 7.84 dB at
890.73 MHz
20 dB BANDWIDTH Section 15.215 PASS -
FEQUENCY STABILITY Section 15.225 PASS -—--

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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3. GENERAL INFORMATION

3.1. Description of Device (EUT)

Description : POS Terminal

Model No. : BEETLE /iPOS plus XL

FCCID ) 2ACY3-IPOSPLUSXL

Brand ) DIEBOLD NIXDORF

Applicant : DIEBOLD NIXDORF SINGAPORE PTE. LTD.

151 Lorong Chuan, New Tech Park #05-01A/B
Singapore 556741

Manufacturer : DIEBOLD NIXDORF SINGAPORE PTE. LTD.
151 Lorong Chuan, New Tech Park #05-01A/B
Singapore 556741

CPU : (1)Intel, Celeron G3900TE
(2)Intel, 13-6100TE
(3)Intel, i3-7101E
(4)Intel, i3-7101TE
(5)Intel, i5-6500TE
(6)Intel, i5-7500
(7)Intel, i15-7500T
(8)Intel, i7-6700TE
(9)Intel, i7-7700
(10)Intel, i7-7700T
Celeron G3900TE is the worst mode and tested in this

report.
Radio : NFC, NXP PR533
Operation Frequency : 13.56MHz
Date of Receipt of Sample Jul.12, 2018
Date of Test : Aug.30~Sep.01, 2018

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001



FCC ID: 2ACY3-IPOSPLUSXL Page 7 of 31

3.2. Description of Test Facility

Name of Firm : Audix Technology (Wujiang) Co., Ltd. EMC Dept.
Site Location : No. 1289 Jiangxing East Road, the Eastern Part of
Wuyjiang Economic Development Zone
Jiangsu China 215200
Test Facilities : No.1 Conducted Shielding Enclosure
No.1 3m Semi-anechoic Chamber
RF Fully Chamber
NVLAP Lab Code : 200786-0

Valid until on Sep.30, 2018

(NVLAP is a signatory member of ILAC MRA)

Remark: This report shall not be imply endorsement,
certification or approval by NVLAP, NIST, or any agency
of the U.S. Federal Government.

3.3. Measurement Uncertainty

Test Item Range Frequency Uncertainty
No.2 Conducted Disturbance 0.15MHz ~ 30MHz +9.65dB
Measurement
Radiated Disturbance Measurement 30MHz ~ 300MHz +3.18dB
(At 3m Chamber) 300MHz ~ 1GHz +3.12dB
Radiated Disturbance Measurement 1GHz ~ 6GHz +4.56dB
(At 3m Chamber) 6GHz ~ 18GHz +5.03dB

Remark: Uncertainty = ku(y)

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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4. ANTENNA REQUIREMENTS
According to FCC 47 CFR §15.203:

“ An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can 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 antennas of this E.U.T are permanently attached.

*The E.U.T Complies with the requirement of §15.203

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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5. CONDUCTED EMISSION MEASUREMET

5.1. Test Equipment

Item Type Manufacturer | Model No. Serial No. Last Cal. Next Cal.
1. | Test Receiver R&S ESCI 100351 2018-09-05 | 2019-09-04
2. A.M.N R&S ESH2-75 100153 2018-02-27 | 2019-02-26
3. L.I.S.N. Kyoritsu KNW-407 8-1793-3 2018-05-10 | 2019-05-09
4. | Pulse Limiter R&S ESH3-Z2 100605 2018-01-05 | 2019-01-04

Cable
5. RF Cable Shengxuan RG400 50/14Switch 2018-01-05 | 2019-01-04
6. Software Audix/e3(6.7.0313)

5.2. Block Diagram of Test Setup

AC POWER SOURCE

A.M.N.
| POS
PULSE LIMITER Terminal
TEST RECEIVER
| (EUT)
PERSONAL COMPUTER
|
PRINTER
— : POWER LINE
— SIGNAL LINE
5.3. Power line Conducted Emission Limit
FCC Part 15, Section 15.207, Class B)
Frequency Maximum RF Line Voltage
Quasi-Peak Level Average Level
150kHz ~ 500kHz 66 ~ 56 dBuV 56 ~ 46 dBuV
500kHz ~ 5MHz 56 dBuV 46 dBuV
5MHz ~ 30MHz 60 dBuV 50 dBuVv

Remarkl: If the average limit is met when using a Quasi-Peak detector, the EUT shall
be deemed to meet both limits and measurement with the average detector
IS unnecessary.
2: The lower limit applies at the band edges.

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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5.4. Test Procedure

The measuring process is according to ANSI C63.10-2013 and laboratory internal procedure
TKC-301-004. (For FCC Partl5 Subpart C)

In the conducted emission measurement, the EUT and all peripheral devices were set up on a
non-metallic table which was 0.8 meter height above the ground plane, and 0.4 meter far away
from the vertical plane. The mains cable of the EUT connected to one Artificial Main
Network(AMN). All other unit of the EUT and AE connected to a second Line Impedance
Stabilization Network(L.I.S.N.). The telecommunication cable connected to the AE through a
Impedance Stabilization Network(ISN) which terminated a 50Q resistor. For the measurement,
the A.M.N measuring port was terminated by a 50Q2 measuring equipment and the second L.I.S.N
measuring port was terminated by a 50Q terminator. All measurements were done between the
phase lead and the reference ground, and between the neutral lead and the reference ground. All
cables or wires placement were verified to find out the maximum emission.

The bandwidth of measuring receiver was set at 9 kHz.

The required frequency band (0.15 MHz ~ 30 MHz) was pre-scanned with peak detector; the final
measurement was measured with quasi-peak detector and average detector. (If the average limit is
met when using a quasi-peak detector, the average detector is unnecessary).

The emission level is calculated automatically by the test system which uses the following
equation:

Emission level (dBuV) = Reading (dBuV) + A.M.N factor (dB) + Cable loss (dB).
(Cable Loss includes pulse limiter loss+Switch+Cable)

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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5.5. Conducted Emission Measurement Results

For FCC Part15 Subpart C
PASSED.

EUT was performed during this section testing and all the test results are attached in next pages.

Test Date: Sep.01, 2018 Temperature: 27.1°C Humidity: 57%
Reference Test Data No.
Mode Test Condition X
Neutral Line
1 TX 13.56MHz #1 X#2

NOTE 1- ‘3 ’means the worst test mode.
NOTE 2- The worst emission is detected at 0.15 MHz with emission level of 59.92 dB (uV)

and with QP detector (Limit is 65.94 dB (uV)), when the Line of the EUT is
connected to AMN.

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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@
A U D Ix Audix Technology (Wu Jiang) Co.Ltd
No.1289, Jiang Xing East Road. The Eastern Part of Wuliang

Economic Development Zone, JJiangSu.China
Tel - {0512)63403993 Fax:{0512)63403339

Data: 1 File: E:'Test data & Reporti2013 Test Data'ReportiC1W1307025.EM6 (2)
80 Level (dBuV) Date: 2013-09-01

FCC PART 15C QP

FCC PART [I5C AV

0.15 2 5 1 2 5 10 20 30
Frequency (MHz)
3ite no. : Mo.:2 Conducted shielding Enclosure
AMN/LIZSN : NMNLES1259-1504-W Phaz=e : MEUTRLL
Limit 1 FCC PART 15C QF
Emv. / Inz. : 27.1%CE57%/E3CI Engineer : E.M Tong
EUT : PO3 Terwinal
n/N : BEETLE /iP0O5 plus XL
Power Rating : 120Vac/60Hz
Test mode 1 T 13.56MH=
Memo :
AMIT Cahle Emis=sion
Freq.Factor Loss Feading Lewvel Limits Margin Eemark
[MH=)] (dE) [dE) [dBuv) [dEuv) [dBuV) [dB)
1 0.15 0.11 Q.88 49,60 ED.ED 65.84 6.25 QF
2 0.15 0.11 9.88 34,60 44,59 EE.84 11.25 Lverage
3 0.17 0.11 9.88 47.20 5E7.19 65.01 =1 F
4 0.17 0.11 9.588 33.10 43%.0%9 55.01 11.9:2 Lverage
5 0.1% 0.10 9.88 30.90 40,88 54,12 13.24 Lverage
& 0.19 0.10 9.88 45.90 55.88 64.12 .24 QF
7 0.24 0.10 9.88 2g.50 358.48 5z.27 13.79 Lverage
2 0.24 0.10 9.88 41.50 51.48 B2.27 i0.79 QF
2 0.31 0.10 9.88 20.80 30.78 E0.11 19.33 Lverage
io0 0.31 0.10 9.88 35.60 45.58 a0.11 14.535 F
11 0.44 0.09 9.588 25.90 358.87 57.14 15.27 QF
1z 0.44 0.09 9.88 17.50 27.47 47.14 19,87 Lverage
13 13.62 0.36 9.77 33.05 43.18 &a0.00 16.82 Peak

1.Emission Level= LMW factor + Cable loss(Pulse Att+Cable+Switch) +Feading .

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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@
A U D Ix Audix Technology (Wu Jiang) Co.Ltd
No.1289, Jiang Xing East Road. The Eastern Part of Wuliang

Economic Development Zone, JJiangSu.China
Tel - {0512)63403993 Fax:{0512)63403339

Data: 2 File: E:'Test data & Reporti2013 Test Data'ReportiC1W1307025.EM6 (2)
80 Level (dBuV) Date: 2013-09-01

FCC PART 15C QP

==
ﬁézﬁ%k FCC PART 15C AV
01 B SN A _ ! S N T N E—
0.15 2 5 1 2 5 10 20 30
Frequency (MHz)
3ite no. : Mo.:2 Conducted shielding Enclosure
AMN/LIZSN : NMNLES1259-1504-L1 Phaz=e : LIME
Limit 1 FCC PART 15C QF
Emv. / Inz. : 27.1%CE57%/E3CI Engineer : E.M Tong
EUT : PO3 Terwinal
n/N : BEETLE /iP0O5 plus XL
Power Rating : 120Vac/60Hz
Test mode 1 T 13.56MH=
Memo :
AMIT Cahle Emis=sion
Freq.Factor Loss Feading Lewvel Limits Margin Eemark
[MH=)] (dE) [dE) [dBuv) [dEuv) [dBuV) [dB)
1 0.15 0.14 Q.88 49,90 Eo.ozZ 65,94 &6.02 QF
2 0.15 0.14 9.88 35.20 45,22 E5.94 10,72 Lverage
3 0.17 0.13 9.88 32.80 4z2.81 EE.21 iz .40 Lverage
4 0.17 0.13 9.588 47 .90 57.91 65.21 7.350 F
5 0.1%9 0.12 9.88 45.50 55.50 64,12 T.62 QF
& 0.1 0.1Z2 9.88 29.90 39.90 54.12 14.22 Lverage
7 0.2z 0.11 9.88 2g.90 38.89 5z.97 14.05 Lverage
2 0.2z 0.11 9.88 42 .20 5z.19 62.97 10.75 QF
2 0.25 0.10 9.88 25.90 35.88 El.66 15.78 Lverage
i0 0.25 0.10 9.88 39.20 49,158 Gl.66 1z.45 F
11 0.31 0.10 9.588 34.580 44,75 59.85 15.07 QF
1z 0.31 0.10 9.88 20.60 30.58 49.85 19.27 Lverage
13 13.862 0O.38 .77 33.27 43 .42 60.00 16.58 Peak

1.Emission Lewvel= LMN factor + Cable loss (Pulse Att4+Cabled3witch) +Eeading .

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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6. FIELD STRENGTH OF FUNDAMENTAL EMISSIONS

MEASUREMENT

6.1. Test Equipment

The following test equipment was used during the radiated emission measurement:
At 3m Semi-Anechoic Chamber

Item Type Manufacturer Model No. Serial No. Last Cal. Next Cal.
1. Preamplifier Agilent 8447D | 2944A10922 | 2018-04-16 | 2019-04-15
2. Microwave Agilent 8449B | 3008A02232 | 2018-04-16 | 2019-04-15

Preamplifier

3. | EMI Test Receiver R&S ESR7 101956 2018-04-16 | 2019-04-15
4. Rosnol RF Shengxuan CFDS{))SNL' N1C50-13000 | 2018-03-07 | 2019-03-06
5. RF Cable Huber+Shuner | PUCDPEEX | MY28622 | 2018-03-07 | 2019-03-06
6. Loop Antenna SCHAFFNER HLA6120 N/A 2018-03-29 | 2019-03-28
7. Software Audix/e3(6.7.0313)

6.2. Block Diagram of Test Setup

6.2.1.

Block Diagram of Test Setup between EUT and simulators

ACPOWER SOURCE <—

— : POWER LINE

POS

(EUT)

Terminal

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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6.2.2. No. 1 3m Semi-Anechoic Chamber Setup Diagram (Test distance: 3m) for 9kHz-30MHz

EUT

6.4.1.

F
-
— M —

GTJ::I m
(Turntable)

Test Receiver [

6.3. Field Strength of Fundamental Emission Limits

FCC Part 15.225 Limits

Frequency Field Strength Field Strength Field Strength | Field Strength

(MHz) (uV/m)at 30m | (dBuV/m)at 30m | (dBuV/m)at 10m | (dBuV/m)at 3m
1.705 ~13.110 30 29.5 48.58 69.5
13.110 ~ 13.410 106 40.5 59.98 80.5
13.410 ~13.553 334 50.5 69.58 90.5
13.553 ~13.567 15848 84 103.08 124
13.567 ~ 13.710 334 50.5 69.58 90.5
13.710 ~ 14.010 106 40.5 59.98 80.5
14.010 ~ 30.000 30 29.5 48.58 69.5

6.4. Measurement Results

PASSED

For Restricted Bands:

The EUT was tested in restricted bands and all the test results are listed in next page.

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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Audix Technology (Wu Jiang) Co. Ltd

A U D I X Mo.1289 Jiang Xing East Road, The Eastern Part of Wuliang
Economic Development Zone JiangSu,China
Tel : (0512)63403993 Fax:(0512)63403339

130 Level ({dBuVim) Date: 2018-10-08

120 ]

100

FCC Part15.225

80

60

40

20

s o LR T PU Py o At b gt W
0
131 13.29 13.47 13.65 13.83 14.01
Frequency (MHz)

site mO. : NO.2 3M chamber Ant. pol.: Horizontal
Dis. / Ant. @ HLABl2® Engineer : Caile
Limit i FCC Parti15.225
Env. / Ins. @ 23.6%/45%
EUT 1 FOS Terminal
M/N 1 BEETLE /iP0s plus XL
Power Rating : 128v/s8Hz
Test Mode i TX 13.56MHzZ
Mema 1 CPU:Celeron G3986TE

Freq. Ant. Cable Preamp  Emission

Factor Loss  Reading Factor Level Limits Margin Remark
MHz dB/m dB dBuv dB dBuvV/m  dBuV/m dB
13.56 28.23 @.33 Bl.23 37.57 44.22 124 .88 79.78 Peak

marks:Emisson Level = Antenna factor+Cable loss+Reading-Preamp Factor

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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Audix Technology (Wu Jiang) Co. Ltd

A U D I X Mo.1289 Jiang Xing East Road, The Eastern Part of Wuliang
Economic Development Zone JiangSu,China
Tel : (0512)63403993 Fax:(0512)63403339

130 Level ({dBuVim) Date: 2018-10-08
120 ]
100
FCC Part15.225
80
60
40
20
0 o WMW ik N A b A
131 13.29 13.47 13.65 13.83 14.01
Frequency (MHz)
site mO. : NO.2 3M chamber Ant. pol.: vertical
Dis. / Ant. @ HLABl2® Engineer : Caile
Limit i FCC Partls.225
Env. / Ins. @ 23.6°%C/45%
EUT 1 FOS Terminal
M/N 1 BEETLE /iP0s plus XL
Power Rating : 128v/s8Hz
Test Mode i TX 13.56MHzZ
Mema 1 CPU:Celeron G3986TE
Freq. Ant. Cable Preamp  Emission
Factor Loss  Reading Factor Level Limits Margin Remark
MHz dB/m dB dBuv dB dBuv/m dBuW/m dB
13.56 28.23 @.33 B4.12 37.57 47.11 124 .88 76.89 Peak

marks:Emisson Level = Antenna factor+Cable loss+Reading-Preamp Factor

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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7. RADIATED SPURIOUS EMISSION MEASUREMENT

7.1.

Test Equipment

The following test equipment was used during the radiated emission measurement:
At 3m Semi-Anechoic Chamber

Item Type Manufacturer Model No. Serial No. Last Cal. Next Cal.
1. Preamplifier Agilent 8447D 2944A10922 | 2018-04-16 | 2019-04-15
2. Bi-log Antenna |SCHWARZBECK| VULB 9168 706 2018-01-29 | 2019-01-28
3 Microwave Agilent 8449B | 3008A02232 | 2018-04-16 | 2019-04-15

Preamplifier
4. | EMI Test Receiver R&S ESR7 101956 2018-04-16 | 2019-04-15
5. Rosnol RF Shengxuan CFDE%(])NL_ N1C50-13000 | 2018-03-07 | 2019-03-06
6. RF Cable Huber+Shuner SUC?OIZLEX MY2862/2 2018-03-07 | 2019-03-06
7. Loop Antenna SCHAFFNER HLA6120 N/A 2018-03-29 | 2019-03-28
8. Software Audix/e3(6.7.0313)

7.2. Block Diagram of Test Setup

7.2.1.

Block Diagram of Test Setup between EUT and simulators

AC POWER SOURCE <4—

— : POWER LINE

POS

(EUT)

Terminal

Audix Technology (Wujiang )Co., Ltd. EMC Dept. Report No.: ACWE-F1809001
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7.2.2.  No. 1 3m Semi-Anechoic Chamber Setup Diagram (Test distance: 3m) for 9kHz-30MHz

EUT

L | |
(Turntable)

Test Receiver [!l_} ']

7.2.3.  No. 1 3m Semi-Anechoic Chamber Setup Diagram (Test distance: 3m) for 30MHz-1GHz

T _________________________ M
1~4m (Antenna Tower)
Antenna
EUT l _____ ey v -
—— J L
(Turntable) - —-i,.

Test Receiver [_j _ I]
[ et
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7.3. Radiated Spurious Emission Limits

All out of band emissions appearing in a restricted band as specified in Section 15.225 of the Title

FCC ID: 2ACY3-IPOSPLUSXL Page 20 of 31

47 CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209
Frequency Measured Distance Field Strength
(MHz) (Meters) (V/m)
0.009 ~ 0.490 300 2400/F (kHz)
0.490 ~ 1.705 30 24000/F (kHz)
1.705 ~ 30 30 30
30 ~ 88 3 100
88 ~216 3 150
216 ~ 960 3 200
Above 960 3 500

Remark: The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency 9-90kHz, 110-490kHz and above 1000MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector.

7.4. Measurement Results

PASSED

7.4.1. For Restricted Bands:

The EUT was tested in restricted bands and all the test results are listed in next page.
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Audix Technology (Wu Jiang) Co. Ltd

Mo.1289 Jiang Xing East Road, The Eastern Part of Wuliang
Economic Development Zone JiangSu,China

Tel : (0512)63403993 Fax:(0512)63403339

Level (dBuVim)

3=

Date: 2018-08-30

110 59619
a0
70
50
30
10
009 02 05 1 A5
Frequency (MHz)
site mO. : NO.2 3M chamber Ant. pol.: Horizontal
Dis. / Ant. @ HLABl28 Engineer : Caile
Limit i FCC Partls.2eg
Env. / Ins. : 23.6%C/45%
EUT 1 POS Terminal
M/N ! BEETLE /JiPos plus XL
Power Rating : 12ev/géHz
Test Mode i TX 13.56MHZ
Memo 1 CPU:Celeron G3986TE
Freq. Ant. Cable Preamp  Emission
Factor Loss  Reading Factor Level Limits Margin Remark
MHz dB/m dB dBuv dB dBuv/m  dBuv/m dB
a.83 28.38 a.a3 46.85 37.49 29.69 119.58 89.89 Peak
@.83 28.26 @.83 42 .68 37.47 25.58 117.79 92.29 Peak
a.85 28.32 a.a4 43,12 37.48 26.88 113.88 87.e8 Peak
8.86 28.37 @.84 54.856 37.48 37.81 111.56 73.75 Peak
a.1a 28.11 a.a4 42.69 37.39 25.45 187 .67 82.22 Peak
@8.13 28.16 @.84 42.34 37.4a 25.14 185.43 8e.29 Peak

marks:Emisson Level = Antenna factor+{able loss+Reading-Preamp Factor
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Audix Technology (Wu Jiang) Co. Ltd

Mo.1289 Jiang Xing East Road, The Eastern Part of Wuliang
Economic Development Zone JiangSu,China

Tel : (0512)63403993 Fax:(0512)63403339

Level (dBuVim)

Date: 2018-08-30

[
13—
110 5.209
90|
TO
50
30
10
-10
| LSS USSR 5 BSOS BSOS SO SOSRSS SSSSUURSIS USRS NN WSS SO St
009 02 05 1 A5
Frequency (MHz)
site mO. : NO.2 3M chamber Ant. pol.: vertical
Dis. / Ant. @ HLABl28 Engineer : Caile
Limit i FCC Partls.2e9
Env. / Ins. : 23.6%C/45%
EUT 1 POS Terminal
M/N ! BEETLE /iPOS plus XL
Power Rating : 12ev/géHz
Test Mode i TX 13.56MHZ
Memo 1 CPU:Celeron G3986TE
Freq. Ant. Cable Preamp  Emission
Factor Loss  Reading Factor Level Limits Margin Remark
MHz dB/m dB dBuv dB dBuv/m  dBuv/m dB
a.82 28.38 @.a3 49.66 37.51 32.48 121.16 B8.68 Peak
@.e82 28.38 @.a3 47.83 37.49 38.67 119.65 88.98 Peak
8.a83 28.25 @.a3 45.83 37.46 28.65 117.38 B8.65 Peak
@.86 28.34 @.64 51.11 37.48 34.69 112.39 78.3@ Peak
@.86 28.37 @.ad4 55.46 37.48 38.47 111.58 73.11 Peak
a.l1ae 28.14 @.64 47.59 37.39 36.38 187.94 77.56 Peak
@.13 28.16 @.ad4 45.18 37.48 27.98 185.43 77.45 Peak

marks:Emisson Level = Antenna factor+Cable loss+Reading-Preamp Factor
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Audix Technology (Wu Jiang) Co. Ltd
A U D I X Mo.1289 Jiang Xing East Road, The Eastern Part of Wuliang

Economic Development Zone JiangSu,China
Tel : (0512)63403993 Fax:(0512)63403339

1 33 Level ({dBuVim) Date: 2018-10-08
110
[
|
90|
TO
50 I
B FCC Part15.209
]
30 123 .
s 5
10 P | L ks M b
A RahihR | LA T T (TEN TR
-10
a5 2 5 1 2 10 20 30
Frequency (MHz)
site mO. : NO.2 3M chamber Ant. pol.: Horizontal
Dis. / Ant. @ HLABl2® Engineer : Caile
Limit : FCC Partils.2eg
Env. / Ins. @ 23.6%/45%
EUT 1 FOS Terminal
M/N 1 BEETLE /iP0s plus XL
Power Rating : 238v/SeHz
Test Mode i TX 13.56MHzZ
Mema 1 CPU:Celeron G3986TE
Freq. Ant. Cable Preamp  Emission
Factor Loss  Reading Factor Level Limits Margin Remark
MHz dB/m dB dBuv dB dBuvV/m  dBuV/m dB
a.42 19.7@ .86 37.91 37.35 28.32 95.11 74.79 Peak
B.56 19.89 @.a7 46.15 37.33 22.78 52.56 29.78 Peak
a.75 28.28 .88 39.91 37.35 22.92 5@.e8 27.16 Peak
1.88 28.18 a.18 33.74 37.48 16.62 46.81 38.19 Peak
2.74 28.14 @.1l6 31.82 37.59 14.53 69.54 55.81 Peak
13.62 28.23 @.33 43.56 37.57 31.55 69.54 37.99 Peak

marks:Emisson Level = Antenna factor+Cable loss+Reading-Preamp Factor
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Audix Technology (Wu Jiang) Co. Ltd

Mo.1289 Jiang Xing East Road, The Eastern Part of Wuliang
Economic Development Zone JiangSu,China

Tel : (0512)63403993 Fax:(0512)63403339

Level (dBuVim)

Date: 2018-10-08

3
110
[
|
90|
TO
SD I
B FCC Part15.209
n T
30 1 34
AT y ©
10l P MU st it S TV TV, PP h g o
i i o ol s il W
-10
a5 2 5 1 2 5 10 20 30
Frequency (MHz)
site mO. : NO.2 3M chamber Ant. pol.: vertical
Dis. / Ant. @ HLABl2® Engineer : Caile
Limit : FCC Partils.2eg
Env. / Ins. @ 23.6°%C/45%
EUT 1 FOS Terminal
M/N 1 BEETLE /iP0s plus XL
Power Rating : 238v/SeHz
Test Mode i TX 13.56MHzZ
Mema 1 CPU:Celeron G3986TE
Freq. Ant. Cable Preamp  Emission
Factor Loss  Reading Factor Level Limits Margin Remark
MHz dB/m dB dBuv dB dBuvV/m  dBuV/m dB
@.28 19.85 @.a85 38.68 37.39 21.19 98.79 77 .08 Peak
B8.62 28.85 @.a7 46.38 37.34 29.18 51.76 22.68 Peak
a.88 28.27 .88 41.83 37.38 24.82 49.43 25.41 Peak
8.99 26.28 a.18 38.82 37.39 21.73 47 .68 25.87 Peak
1.89 28.18 .18 36.28 37.48 19.16 46.72 27.58 Peak
1.85 159.89 .13 34.87 37.52 17.37 69.54 52.17 Peak
13.55 28.23 @.33 49,27 37.57 32.28 69.54 37.28 Peak

marks:Emisson Level = Antenna factor+Cable loss+Reading-Preamp Factor
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Audix Technology (Wu Jiang) Co. Ltd
A U D | X No.1288 Jiang Xing East Road,The Eastern Part of Wuliang

Economic Development Zone JiangSu,China
Tel : (0512)63403993 Fax:(0512)63403339

a0

Level (dBuVim) Date: 2018-08-30

70

60

FAC Part15.20
|| [-ad]

40
30
20
10
P ) I Y I S — L1l
30 50 100 200 500 1000
Frequency {(MHz)
site mO. : NO.2 3M chamber Ant. pol.: Horizontal
Dis. / Ant. @ VULB9168-786-1881 Engineer : Caile
Limit i FCC Partls.2e9
Env. / Ins. : 23.6%C/45%
EUT 1 POS Terminal
M/N ! BEETLE /JiPos plus XL
Power Rating : 12ev/eeHz
Test Mode i TX 13.56MHZ
Memo 1 CPU:Celeron G3986TE
Freq. Ant. Cable Preamp  Emission
Factor Loss  Reading Factor Level Limits Margin Remark
MHz dB/m dB dBuv dB dBuV/m  dBuv/m dB
74.48 17.85 a.7e 46.17 36.81 27.11 4 .88 12.89 Peak
39.59 13.78 @.74 55.26 36.61 33.17 43.58 18.33 Peak
138.39 18.66 a.88 43.61 36.38 26.79 43.58 16.71 Peak
368.45 21.19 1.41 44,86 35.88 3B.78 46.08 15.22 Peak
B68.14 26.58 1.95 42.83 36.26 35.1@ 46.88 18.98 Peak
B893.86 29.86 2.38 41.27 36.54 36.89 46.08 5.91 Peak

marks:Emisson Level = Antenna factor+{able loss+Reading-Preamp Factor
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Audix Technology (Wu Jiang) Co. Ltd
A U D | X No.1288 Jiang Xing East Road,The Eastern Part of Wuliang

Economic Development Zone JiangSu,China
Tel : (0512)63403993 Fax:(0512)63403339

80 Level (dBuVim) Date: 2018-08-30

70

60

FAC Part15.20
|| [-ad]

40
30
20
10
30 50 100 200 500 1000
Frequency {(MHz)
site mO. : NO.2 3M chamber Ant. pol.: vertical
Dis. / Ant. @ VULB9168-786-1881 Engineer : Caile
Limit i FCC Partls.2e9
Env. / Ins. : 23.6%C/45%
EUT 1 POS Terminal
M/N ! BEETLE /iPOS plus XL
Power Rating : 12ev/géHz
Test Mode i TX 13.56MHZ
Memo 1 CPU:Celeron G3986TE
Freq. Ant. Cable Preamp  Emission
Factor Loss  Reading Factor Level Limits Margin Remark
MHz dB/m dB dBuv dB dBuV/m  dBuv/m dB
48.56 19.83 @.55 45.38 37.24 28.52 4@ .88 11.48 Peak
89.59 13.78 @.74 49.68 36.61 27.59 43.58 15.91 Peak
368.45 21.19 1.41 58.78 35.88 37.58 45.08 B8.58 Peak
444 .85 22.95 1.58 47.98 35.98 36.45 45.088 9.55 Peak
T42.26 27.53 2.886 44 .33 36.48 37.44 45.08 B8.56 Peak
B898.73 29.64 2.38 43.37 36.55 38.16 45.088 7.84 Peak

marks:Emisson Level = Antenna factor+{able loss+Reading-Preamp Factor
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8. 20DB BANDWIDTH MEASUREMENT

8.1. Test Equipment
Item Type Manufacturer | Model No.| Serial No. Last Cal. Next Cal.
1. | PXA signal analyzer Agilent N9030A | MY53120367 | 2018-07-26 2019-07-25
8.2. Block Diagram of Test Setup
AC POWER SOURCE <
PO_S Temperature
Terminal & Humidity
— : POWER LINE (EUT) Chamber

8.3. Specification Limits (§15.215(c))

The 20dB bandwidth shall be specified in operating frequency band.

8.4. Test Procedure

The 20dB bandwidth is measured with a spectrum analyzer connected via receiver antenna placed
near the EUT while the EUT is operating in transmission mode.

8.5. Test Results

PASSED. All the test results are attached in next pages.

Test Frequency

20dB Bandwidth

13.56MHz 26.85 kHz
Lower & Upper Frequency Test Frequency Result
(MHz) (MHz)
Lower 13.54721 PASS
Upper 13.57396 PASS
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Agilent Spectrum Analyzer - Occupied BW
S0 o [ | B A\ AUTGN OFF 09:15:50PM Aug 31, 2018

7
Center Freq 13.560000 MHz Center Freq: 13.560000 MHz Radio Std: None
—s—~ Trig:Free Run Avg|Hold: 10M0

#IFGain:Low #Atten: 24 dB Radio Device: BTS

1LO dBidiv Ref 10.00 dBm

#Res BW 10 kHz #VBW 30 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power -9.58 dBm
22.786 kHz

Transmit Freq Error 886 Hz OBW Power 99.00 %

x dB Bandwidth 26.85 kHz x dB -20.00 dB

e s1atus g3 Align Now, All required

Agilent Spectrum Analyzer Swept SA
I T : A\ALIGH OFF 09:10:25FM

/I
Marker 3 13 573960000 MHz ) Avg Type: Log-Pwr TRACE
PNO: Close ~—»—  THig:Free Run Avg|Hold: /20

IFGain:Low #Atten: 20 dB DET

MKR MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUNCTION VALUE ~

N N [1]f] 13 560 57 MHz 10, 794 dBm ——_
2 NEEENA 13.547 21 MHz 30826dBm| |
II 13573 96 MHz -30.829 dBm ——_

=2 0WO~0Md AW

A aa

=
w
@
@
=
d
@
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FREQUENCY STABILITY MEASUREMENT

9.1. Test Equipment

9.2.

9.3.

9.4.

Item Type Manufacturer | Model No.| Serial No. Last Cal. Next Cal.

1 | PXAsignal Agilent | N9030A |MY53120367| 2018-07-26 | 2019-07-25
analyzer

2 HP Series Titech Mgﬁ]go AG0614 | 2018-05-10 | 2019-05-09

Block Diagram of Test Setup

Same as section 8.2.

Specification Limits (§15.225(c))

The frequency tolerance of the carrier signal shall be maintained within +0.01% of the operating
frequency over a temperature variation of -20degrees 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.

Test Procedure

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. The carrier frquency was measured with a loop antenna connected to a spectrum analyzer.
The EUT was placed inside the temperature chamber.

Measurements were performed from 50°C down to -20°C for every 10°C. For each temperature
step, the measurements started after the temperature was sufficiently stabilized and were performed
at start-up of the EUT, and then after 2, 5 and 10 minutes.

Set the spectrum analyzer RBW low enough to obtain the desired frequency resolution and
recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (+15%) and endpoint, record the ma
ximum frequency change.
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9.5. Test Results
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PASSED. All the test results are attached in next pages.
Test Mode: 2 Minute

Temperature

(©)

-20

-10

0 10

20

30

40

50

Voltage

102Vac

Measured
Frequency
(MHz)

13.56002

13.56002

13.56003

13.56006

13.56

13.56002

13.56002

13.55996

Error
(%)

0.00015

0.00015

0.00022

0.00044 0

0.00015

0.00015

-0.00029

Test Mode: 5 Minute

Temperature

(€)

-20

-10

0 10

20

30

40

50

Voltage

120Vac

Measured

Frequency
(MHz)

13.56003

13.56005

13.56003

13.56002

13.56001

13.56002

13.56003

13.56001

Error
(%)

0.00022

0.00037

0.00022 0

0.00007

0.00015

0.00022

0.00007

Test Mode: 10 Minute

Temperature

(C)

-20

-10

20

30

40

50

Voltage

138Vac

Measured
Frequency
(MHz)

13.56002

13.56002

13.56003

13.56001

13.56002

13.56003

13.56002

13.56005

Error
(%)

0.00015

0.00015

0.00022

0.00007

0.00015

0.00022

0.00015

0.00037
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10.DEVIATION TO TEST SPECIFICATIONS

[NONE]
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