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ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT

INTENTIONAL RADIATOR CERTIFICATION TO
FCC PART 15 SUBPART C REQUIREMENT

OF
Applicant: CASTLES TECHNOLOGY CO., LTD.
6F, NO. 207-5, SEC. 3, BEIXIN RD., XINDIAN DISTRICT,
NEW TAIPEI CITY 23143, TAIWAN (R. O.C))

Product Name: Mobile POS

Brand Name: CASTLES TECHNOLOGY
Model No.: MP200

Model Difference: N/A

Report Number: E2/2018/50097

FCC ID: WIYMP200SERIES

FCC Rule Part: §15.247, Cat: DTS

Issue Date: Jul. 13, 2018

Date of Test: May 31, 2018~ Jul. 05, 2018

Date of EUT Received: May 31, 2018

We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. Electronics & Communication
Laboratory The test data, data evaluation, test procedures, and equipment configura-
tions shown in this report were made in accordance with the procedures given in ANSI
C63.10:2013 and the energy emitted by the sample EUT tested as described in this
report is in compliance with conducted and radiated emission limits.

The test results of this report relate only to the tested sample identified in this report.

Tested By:

Aken Huang / Engineer

Approved By:

Jim Chang / Manager

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
BT G o AR Bk RS F o RS R SR ETI0R  AFL ARG A PEFET 0 2T NG

his document is issued by the Company subject to its General Conditions of Senvice printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.  Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134 WuKungRoad,NewTaipeilndustrialPark, WukuDistrict NewTaipeiCity, Taiwan24803/37#* # 7 3% 374 A ¥ F % 7 1 & 134 51

cBREARILGF LD F | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.IW.Sgs.com
Member of SGS Group




Revision History

Report No.:E2/2018/50097

Page 2 of 88

Report Number

Revision

Description

Effected
Page

Issue Date

Revised By

E2/2018/50097

Rev.00

Initial creation of document

All

Jul. 13, 2018

Stefanie Yu/
Clerk

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
LT G OEM o AR Rk WHPRR RS, o PR EERTI0T c AL AL A TTGET > AT -
his document is issued by the Company subject to its General Conditions of Senvice printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-

tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of

Attention is drawn to the limitation of liability, indemnification and

Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-

pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SRR T T

1 (886-2) 2299-3279

No.134 WuKungRoad,NewTaipeilndustrialPark, WukuDistrict NewT aipeiCity, Taiwan24803/37 #* # 7 %% %
f (886-2) 2298-0488

- A%

WwWWw.tw.sgs.com

R A FF®IT 1B 134 50

Member of SGS Group




| Report No.:E2/2018/50097
| Page 3 of 88

Contents

1 GENERAL INFORMATION. ...coit et e e 4
2 SYSTEM TEST CONFIGURATION ...oouiiiiiiiiiiiiii e 6
3  SUMMARY OF TEST RESULTS ..ottt 8
4 DESCRIPTION OF TEST MODES..... ..ot 8
5 MEASUREMENT UNCERTAINTY ..ottt e e e 10
6 CONDUCTED EMISSION TEST ..ottt 11
7  DUTY CYCLE OF TEST SIGNAL ..ottt 15
8 PEAK OUTPUT POWER MEASUREMENT ....ooiiiiiiiiciie e 18
9 6dB BANDWIDTH MEASUREMENT ... 22
10 CONDUCTED BAND EDGES AND SPURIOUS EMISSION MEASUREMENT............. 26
11 RADIATED BANDEDGE AND SPURIOUS EMISSION MEASUREMENT..................... 38
12 PEAK POWER SPECTRAL DENSITY ..ot 79
13 ANTENNA REQUIREMENT ... 84

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
BT G o AR Bk RS F o RS R SR ETI0R  AFL ARG A PEFET 0 2T NG

his document is issued by the Company subject to its General Conditions of Senvice printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.  Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134 WuKungRoad,NewTaipeilndustrialPark, WukuDistrict NewTaipeiCity, Taiwan24803/37#* # 7 3% 374 A ¥ F % 7 1 & 134 51

cBREARILGF LD F | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.IW.Sgs.com
Member of SGS Group




Report No.:E2/2018/50097

Page 4 of 88
1 GENERAL INFORMATION
1.1 Product description
General:
Product Name: Mobile POS
Brand Name: CASTLES TECHNOLOGY
Model No.: MP200
Model Difference: N/A
Hardware Version: MP200-HW-v1.05
Software Version: 001x-001x-002x-002x-0027
Test SW Version: N/A
RF power setting in TEST SW:| N/A
3.75V from rechargeable Li-ion battery or 5V from AC
Adapter
, , Model No.: MP200,
Power Supply- Battery: Supplier: KAYO BATTERY CO., LTD.
, Model No.: 1A81-UB,
Adapter: Supplier: Lucent Trans Electronics Co., Ltd.
WLAN 2.4GHz:
Wi-Fi Frequency Range | Channels Rated Power Modulation Technology
b: 18.53dBm
11b/g 2412-2462 11 g: 24.93dBm DSSS, OFDM
11n HT20 2412-2462 11 23.78dBm OFDM
. . CCK, DQPSK, DBPSK for DSSS
Modulation type: 640AM, 160AM, OPSK, BPSK for OFDM
Antenna Designation: PIFA Antenna, Gain: -0.61dBi
802.11 b: 1/2/5.5/11 Mbps
Transition Rate: 802.11 g: 6/9/12/18/24/36/48/54 Mbps
802.11 n_20MHz: 6.5 — 72.2 Mbps
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1.2 Test Methodology of Applied Standards

FCC Part 15, Subpart C §15.247
KDB 558074 D01 DTS Meas. Guidance v04
ANSI C63.10:2013

Note: All test items have been performed and record as per the above standards

1.3 Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.134, Wu Kung Road,
New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803

(TAF code 0513)
FCC Registration Numbers are: 509634 / TW0001

1.4 Special Accessories

There are no special accessories used while test was conducted.

1.5 Equipment Modifications
There was no modification incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION
2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet
the Commissions requirement and operating in a manner which intends to maximize its
emission characteristics in a continuous normal application.

2.2 EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to ma-
nipulate the EUT into transmit, selection of the test channel, and modulation scheme.

2.3 Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. Conducted
emissions from the EUT measured in the frequency range between 0.15 MHz and
30MHz,. The CISPR Quasi-Peak and Average detector mode is employed according
to 815.207. The two LISNs provide 50 ohm/ 50uH of coupling impedance for the
measuring instrument. Both lines of the power mains connected to the EUT were
checked for maximum conducted interference.

2.3.2 Radiated Emissions
The EUT is a placed on as turn table. For emissions testing at or below 1 GHz, the ta-
ble height shall be 0.8 m above the reference ground plane. For emission measure-
ments above 1 GHz, the table height shall be 1.5 m. The turn table shall rotate 360
degrees to determine the position of maximum emission level. EUT is set 3m away
from the receiving antenna which varied from 1m to 4m to find out the highest emis-
sion. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the max. emission,
the relative positions of this hand-held transmitter (EUT) was rotated through three or-
thogonal axes and measurement procedures for electric field radiated emissions
above 1 GHz the EUT measurement is to be made “while keeping the antenna in the
‘cone of radiation’ from that area and pointed at the area both in azimuth and eleva-
tion, with polarization oriented for maximum response.” is still within the 3dB illumina-
tion BW of the measurement antenna.

2.4 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and
attenuation factor between EUT conducted port and spectrum analyzer. With the offset
compensation, the spectrum analyzer reading level is exactly EUT RF output level.
Note:

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
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2.5 Configuration of Tested System
Fig. 2-1 Radiated Emission & Conducted (Antenna Port) Emission

Fig. 2-2 AC Power Line Conducted Emission

Table 2-1 Equipment Used in Tested System

Item Equipment Mfr/Brand Modﬁl(/)Type Series No. |Data Cable|Power Cord

WLAN Test

Software N/A N/A N/A N/A N/A
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3 SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
AC Power Line Conducted .
815.207(a) Emission Compliant
815.247(b) (3) Peak Output Power Compliant
815.247(a)(2) 6dB Emission Bandwidth Compliant
Conducted Band Edge .
§15.247(d) and Spurious Emission Compliant
Radiated Band Edge .
515.247(d) and Spurious Emission Compliant
815.247(e) Power Spectral Density Compliant
§15.203 . .
§15.247(b) Antenna Requirement Compliant
4 DESCRIPTION OF TEST MODES
4.1 Operated in 2400 ~ 2483.5MHz Band
11 channels are provided for 802.11b, 802.11g and 802.11n_HT20
CHANNEL FREQUENCY | CHANNEL FREQUENCY
1 2412 MHz 8 2447 MHz
2 2417 MHz 9 2452 MHz
3 2422 MHz 10 2457 MHz
4 2427 MHz 11 2462 MHz
5 2432 MHz
6 2437 MHz
7 2442 MHz
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4.2 The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.
2. Test program used to control the EUT for staying in continuous transmitting and receiving

mode is programmed.
3. Investigation has been done on all the possible configurations for searching the worst case.

RADIATED EMISSION TEST:

RADIATED EMISSION TEST (BELOW 1 GHz)
MODE AVAILABLE TESTED MODULATION gﬁ?é ANTENNA
CHANNEL CHANNEL PORT
(Mbps)
802.11g lto 1l 1,6,11 OFDM 6 Main
RADIATED EMISSION TEST (ABOVE 1 GHz)
DATA
AVAILABLE TESTED ANTENNA
MODE CHANNEL CHANNEL MODULATION RATE PORT
(Mbps)
802.11b l1to 1l 1,6,11 DSSS 1 Main
802.11g l1to 1l 1,6,11 OFDM 6 Main
802.11n (HT20) l1to 1l 1,6,11 OFDM MCS 0 Main

Note:

The field strength of radiation emission was measured as EUT stand-up position (H mode) and

lie down position (E1, E2 mode) for 802.11b/g/n WLAN Transmitter for channel Low, Mid and
High, the worst case E1 position was reported.

ANTENNA PORT CONDUCTED MEASUREMENT:

CONDUCTED TEST
AVAILABLE TESTED DATA ANTENNA
MODE CHANNEL CHANNEL MODULATION (T/IAI\)-[I:_)E) PORT
802.11b lto1l 1,6,11 DSSS 1 Main
802.11g l1to 11 1,6,11 OFDM 6 Main
802.11n (HT20) lto11 1,6,11 OFDM MCS 0 Main
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5 MEASUREMENT UNCERTAINTY

Test Items Uncertainty
AC Power Line Conducted Emission +/-2.586 dB
Peak Output Power +/- 0.84 dB
6dB Bandwidth +/- 51.33 Hz
A o5
Peak Power Density +/- 1.3 dB
Temperature +/- 0.65 °C
Humidity +/- 4.6 %
DC / AC Power Source DC= +/- 0.13%, AC= +/- 0.2%

Radiated Spurious Emission:

9kHz-30MHz: +/-2.87dB
30MHz - 180MHz; +/- 3.37dB
Measurement uncertainty 180MHz -417MHz: +/- 3.19dB
(Polarization : Vertical) 0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB

9kHz-30MHz: +/-2.87dB
30MHz - 167MHz: +/- 4.22dB
Measurement uncertainty 167MHz -500MHz: +/- 3.44dB
(Polarization : Horizontal) 0.5GHz-1GHz: +/- 3.39dB
1GHz - 18GHz: +/- 4.08dB
18GHz - 40GHz: +/- 4.08dB

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.
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6 CONDUCTED EMISSION TEST
6.1 Standard Applicable
Frequency range within 150kHz to 30MHz shall not exceed the Limit table as below.

Limits
Frequency range dB(uVv)
MHz Quasi-peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50to 5 56 46
51to 30 60 50

Note

1.The lower limit shall apply at the transition frequencies

2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50
MHz.

6.2 Measurement Equipment Used

EQUIPMENT SERIAL LAST CAL
TYPE MFR MODEL NUMBER NUMBER CAL. DUE.
LISN TESEQ NNB 51 36076 |2018/02/14/2019/2/13

EMI Test Receiv-
or R&S ESCI 101300 |2017/11/02/2018/11/1
Notebook Lenovo L420 S0012467 N/A N/A

6.3 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in accordance
with the ANSI63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with the rear
of the table.

3. The LISN was connected with 120Vac/60Hz power source.
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6.4 Test SET-UP (Block Diagram of Configuration)

L £ | LUE
B: Wall Plug

LIsN Elcm

6.5 Measurement Procedure
1. The EUT was placed on a table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. Repeat above procedures until all phases of power being supplied by given UE are completed

6.6 Measurement Result
Note: Refer to next page for measurement data and plots.

Note2: The * reveals the worst-case results that closet to the limit.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Conducted Emission

File :Condution Data #5381 Date; 201872 Time: |“F 08:55:53
ann  dBuy
I
-20
0150 0.5 [MHz) 5 30.000
Reading Correct Measure-
Mo, M. Freq. Level Factor ment Limit  Owver
MHz dBul dB dBuV dBu\ B Detector  Comment
1 01660 2018 9.70 29.88 6516 -3528 peak
2 02140 1460 973 24.33 8305 -3872 peak
3" 04700 1440 10.16 24.56 568.51 -31.95 peak
4 20900 1079 10.57 21.36 Ss8.00 -3484 peak
5 9.3220 1095 8.91 20.86 6000 -39.14 peak
6 19.3500 1517 940 25.07 6000 -3493 peak

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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-20 I
0.150 0.5 MHz] 5 30.000
Reading Correct Measure-
Mo. Mk.  Fregq.  Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector  Comment
1 01660 18.352 9.70 2822 65.16 -36.94 peak
2 0.1900 16.51 570 2621 6404 -37.83 peak
3" 0.4700 1503 10.16 2519 56581 -31.32 peak
4 0.7480 9.02 10.03 19.05 56.00 -36.95 peak
5 9.3700 1066 581 2057 6000 -39.43 peak
6 18,2740 1370 5.80 2360 6000 -3640 peak

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7 DUTY CYCLE OF TEST SIGNAL
Pre-analysis Check: While conducting average power measurement, duty cycle of each mode
shall be checked to ensure its duty cycle in order to compensate for the loss due to insufficient ra-
tio of duty cycle.
All duty cycle is pre-scanned, and result as obtained below shows only the most representative
ones where duty cycle is conducted as the given transmission with given virtual operation that

expresses the percentage.

Formula:

Dut