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SECTION 1: Customer information
Company Name : Roland DG Corporation
Address : 1-6-4 Shinmiyakoda, Kita-ku, Hamamatsu-shi, Shizuoka-ken, 431-2103 Japan
Telephone Number : +81-53-484-1210
Facsimile Number . +81-53-484-1221
Contact Person : Yasuo Hirai
SECTION 2: Equipment under test (E.U.T.)
2.1  ldentification of E.U.T.
Type of Equipment . HF RFID Reader/Writer
Model Number . LXRFZZHAAA-022
Serial Number . Refer to Section 4.2
Rating : DC5V
Country of Mass-production : Japan
Condition of EUT . Production prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Receipt Date of Sample © August 3, 2015
Modification of EUT . Thetest lab did not make the modification to the EUT supplied from the customer to have it pass the tests.

2.2 Product description
Model: LXRFZZHAAA-022 (referred to as the EUT in this report) isa HF RFID Reader/Writer.

Clock frequency(ies) in the system 27.12 MHz
<Radio part>
Equipment type . Transceiver
Frequency of operation : 13.56MHz
Type of modulation . ASK 100%
Antenna type :  Loop
Antenna connector type : None
ITU code . Al1D

FCC 15.31 (e)
The stable voltage (DC 5 V) is provided to the EUT from the host device. Therefore, this EUT complies with the

requirement.

FCC 15.203 /212
The antenna is not removable from the EUT. Therefore the EUT complies with the requirement.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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SECTION 3: Test specification, procedures & results

3.1

Test specification

Title

Test specification
* FCC Part 15 Subpart C: 2015, final revised on September 8, 2015

* FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.209 Radiated emission limits, general requirements
Section 15.215 Additional provisions to the general radiated emission limitations
Section 15.225 Operation within the band 13.110-14.010MHz

* The revision on September 8, 2015 does not affect the test specification applied to the EUT.

3.2  Procedures & Results
Item Test Procedure Specification | Remarks | Deviation Worst Margin Results
Conducted ?I\'IA\SCI: C63.4:|2_009 71dB
onducte . owerline .

emission conducF;ed emission FCC 15.207 - N/A (0.1_5607 MHz, QP, N, Complied
measurements With TAG)

Electric Field

Strength ANSI C63.4:2009

of 13. Measurement of fg)c 15.225(8) | Radiated | N/A  |59.6 dB (Vertical) Complied

Fundamental intentional radiators

Emission

Electric Field

Strength ANSI C63.4:2009

of 13. Measurement of ESC 15.225 (b)(c) Radiated N/A ?3345(152 MHz, Vertical) Complied

Outside the intentional radiators : '

Allocated bands

Electric Field

Strength ANSI C63.4:2009 FCC 15.209 8.4 dB

of 13. Measurement of  [FCC 15.225 (d) Radiated N/A : . Complied

Spurious intentional radiators  *2) (33.008 MHz, Horizontal)

Emission

20 dB ANSI C63.4:2009 _ _

Bandwidth 13. Measurement of  |FCC 15.215 (c) Radiated N/A |- Complied
intentional radiators
ANSI C63.4:2009

'Frgizl:::ccg 13. Measurement of  |FCC 15.225 (e) Radiated N/A |- Complied
intentional radiators

Note: UL Japan’s EMI Work Procedures No.13-EM-W0420 and 13-EM-W0422.
*2) These tests were performed in semi anechoic chamber. Therefore the measured level of emissions may be higher than
if measurements were made without a ground plane. However test results were confirmed to pass against standard limit.

3.3  Addition to standard
Item Test Procedure Specification | Remarks | Worst Margin Results
: ANSI C63.4:2009
Occupied . )
Bandwidth [, Measurement ofintentionallpgs en 4.6.1 [Conducted |- i
(99 %) RSS-Gen 6.6

Note: UL Japan’s EMI Work Procedures No.13-EM-W0420 and 13-EM-W0422.

* Other than above, no addition, exclusion nor deviation has been made from the standard.

UL Japan, |
Shonan EM

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone
Facsimile

nc.
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3.4  Uncertainty

The following uncertainties have been calculated to provide a confidence level of 95 % using a coverage factor k = 2.

Item Frequency range No.1 SAC™/SR™ (+) |No.2 SAC/SR (+) No.3 SAC/SR (%)
Conducted emission
(AC Mains) LISN 150 kHz-30 MHz 3.6dB 3.4dB 3.4dB
Radiated emission 9 kHz-30 MHz 3.7dB 3.5dB 3.5dB
(Measurement distance: 3 m)
30 MHz-300 MHz 49dB 4.9dB 4.7 dB
300 MHz-1 GHz 5.0dB 5.0dB 4.8 dB

*1: SAC=Semi-Anechoic Chamber

*2: SR= Shielded Room is applied besides radiated emission

Conducted emission test

The data listed in this test report has enough margin, more than the site margin.

Radiated emission test

The data listed in this test report has enough margin, more than the site margin.

Frequency (Normal condition) Measurement uncertainty for this test was: () 7.9 x 10"-8.
Frequency (Extreme condition) Measurement uncertainty for this test was: () 7.9 x 10°-8.

Bandwidth Measurement uncertainty for this test was: (+) 0.66%

3.5  Test location

UL Japan, Inc. Shonan EMC Lab.
1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN

Telephone number +81 463 50 6400
Facsimile number +81 463 50 6401
JAB Accreditation No. RTL02610
IC _ Size of reference Maximum
. . Width x Depth x | ground plane (m) /
Registration . . measurement
No. Height (m) horlzont'al distance
conducting plane
[J No.1 Semi-anechoic chamber | 2973D-1 20.6x11.3x7.65 | 206 x11.3 10m
X No.2 Semi-anechoic chamber | 2973D-2 20.6x11.3x7.65 | 206 x11.3 10m
[ No.3 Semi-anechoic chamber | 2973D-3 12.7x7.7x535 | 12.7x7.7 5m
[J No.4 Semi-anechoic chamber | - 8.1x5.1x3.55 8.1x5.1 -
[0 No.1 shielded room - 6.8x4.1x27 6.8x4.1 -
X No.2 shielded room - 6.8x4.1x27 6.8x4.1 -
[0 No.3 shielded room - 6.3x47%x27 6.3x4.7 -
[0 No.4 shielded room - 44X47Xx2.7 4.4x47 -
X No.5 shielded room - 78x6.4%x27 7.8x6.4 -
[0 No.6 shielded room - 78x6.4%x27 7.8x6.4 -
[0 No.8 shielded room - 345x55x24 3.45x55 -
[0 No.1 Measurement room - 255x4.1x25 - -
3.6  Testsetup, Data of EMI & Test instruments

Refer to APPENDIX 1 to 3.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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SECTION 4: Operation of E.U.T. during testing

4.1  Operating mode

The EUT exercise program used during testing was designed to exercise the various system components in a manner
similar to typical use.

Test item Operating mode Tested frequency
All items Transmitting 13.56MHz
Software for testing: Murata HF-RFID_ReaderWriterDemo_v1.1.3

The carrier level and noise levels were confirmed with and without Tag, and the test was made with the condition that
has the maximum noise. (The worst case was with tag in all measurement frequency range.)

*Used tag was NFC tag type 2 (for NFC type A modulation)
Justification:  The system was configured in typical fashion (as customer would normally use it) for testing.

4.2  Configuration of tested system

@ : Ferrite core (refer to table)

* %

B:EUT <L; AEUT cC MBS » E ——  *1)

* Test data was taken under worse case conditions.

** The ferrite cores attached to USB cable (except CE Test) are not used to reduce the noise from the EUT. Therefore, that
does not affect the emission level of the EUT.

*1) Conducted emission : AC120 V / 60 Hz, other tests : AC100V/50Hz

Description of EUT and support equipment

No. Item M odel number Serial number M anufacturer FCCID
(Remarks)
A |RFID Module LXRFZZHAAA-022 *2) EA (lerata Manufacturing Co., [EUT
td.
B |Tag LXMSAPHA17-176 - [A (lerata Manufacturing Co., [EUT
td.
C |Jig - - Murata Manufacturing Co., |-
Ltd.
D |Notebook PC E1Q57PA#ABJ 5CB3310KHW  [Hewlett Packard -
E |AC Adapter PPPO09L-E 3453442403 Hewl ett-Packard -

*2) 002: Conducted emission (Antenna terminated), 001: Other tests.

List of cablesused

No. Cable Name Length (m) Shield Remark
Cable Connector
1 [DC/Signal 0.05 Unshielded Unshielded -
2 |USB 0.5 Shielded Shielded With 4 ferrite cores: NFT-6
(Takeuchi Industry Co., Ltd.)

3 |DC 17 Unshielded Unshielded -

4 [AC 17 Unshielded Unshielded -
UL Japan, Inc.

Shonan EMC L ab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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SECTION 5: Conducted emission

5.1 Operating environment

Test place See test data (APPENDIX 1)
Temperature : See test data (APPENDIX 1)
Humidity See test data (APPENDIX 1)

5.2  Test configuration

EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the conducting ground plane.

The table is made of Styrofoam and covered with polyvinyl chloride. That has very low permittivity.

The rear of tabletop was located 40 cm to the vertical conducting plane. The rear of EUT, including peripherals was
aligned and was flushed with rear of tabletop. All other surfaces of tabletop were at least 80 cm from any other
grounded conducting surface. EUT was located 80 cm from LISN and excess AC cable was bundled in center. I/O
cables that were connected to the peripherals were bundled in center. They were folded back and for the forming a
bundle 30 cm to 40 cm long and were hanged at a 40 cm height to the ground plane.

Each EUT current-carrying power lead, except the ground (safety) lead, was individually connected through a LISN to
the input power source. All unused 50 ochm connectors of the LISN were resistively terminated in 50 ohm when not
connected to the measuring equipment.

Photographs of the set up are shown in APPENDIX 3.

5.3  Test conditions

Frequency range : 0.15 MHz - 30 MHz
EUT position : Table top
EUT operation mode Refer to SECTION 4.1

5.4  Test procedure

The AC Mains Terminal Continuous disturbance Voltage had been measured with the EUT via host equipment within
a Shielded room. The EUT via host equipment was connected to a Line Impedance Stabilization Network (LISN).
An overview sweep with peak detection has been performed.

The measurements had been performed with a quasi-peak detector and if required, an average detector.

The conducted emission measurements were made with the following detection of the test receiver.

Detection Type Quasi-Peak/ Average
IF Bandwidth : 9 kHz

55 Results

Summary of the test results : Pass

Refer to APPENDIX 1

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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SECTION 6: Radiated emission

6.1 Operating environment

Test place See test data (APPENDIX 1)
Temperature : See test data (APPENDIX 1)
Humidity See test data (APPENDIX 1)

6.2  Test configuration

EUT was placed on a polystyrene platform of nominal size, 0.5 m by 0.5 m, raised 0.8 m above the conducting ground
plane. Photographs of the set up are shown in APPENDIX 3.

6.3  Test procedure

The Radiated Electric Field Strength intensity has been measured on a semi-anechoic chamber with a ground plane at
a distance of 3m.

Although these tests were performed other than open area test site, adequate comparison measurements were
confirmed against 30 m open are test 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 937606. These tests were
performed in semi anechoic chamber. Therefore the measured level of emissions may be higher than if measurements
were made without a ground plane. However test results were confirmed to pass against standard limit.

The Radiated Electric Field Strength intensity has been measured with a ground plane and at a distance of 3 m.

Frequency: From 9 kHz to 30 MHz at distance 3 m (Refer to Figure 2)
The EUT was rotated a full revolution in order to obtain the maximum value of the electric field intensity.
The measurements were performed for vertical polarization (antenna angle: 0 deg., 45 deg., 90 deg. and 135 deg.)
and horizontal polarization. Drawing of the antenna direction is shown in Figure 1.

Frequency: From 30 MHz to 1 GHz at distance 3 m (Refer to Figure 2).
The measuring antenna height was varied between 1 and 4 m and EUT was rotated a full revolution in order to
obtain the maximum value of the electric field intensity.
The measurements were performed for both vertical and horizontal antenna polarization.

Measurements were performed with QP, PK, and AV detector.
The radiated emission measurements were made with the following detector function of the test receiver.

9 kHz to 90 kHz & 90 kHz to 150 kHz 490 kHz to 30 MHz to 1 GHz

110 kHz to 150 kHz 110 kHz to 490 kHz 30 MHz
Detector Type PK/AV QP PK/AV QP QP
IF Bandwidth 200 Hz 200 Hz 10 kHz 9 kHz 120 kHz
Distance factor -80 dB -80 dB -80 dB -40 dB -
*1)
Measuring Loop antenna Biconical
antenna (30 MHz - 299.99 MHz)

Logperiodic
(300 MHz - 1 GHz)

*1) FCC 15.31 (f)(2) (9kHz-30MHz)
Distance Factor: 40 x log (3 m /300 m) = -80 dB
Distance Factor: 40 x log (3 m /30 m) =-40 dB

The carrier level and noise levels were confirmed at each position of X, Y and Z axes of EUT to see the position of
maximum noise, and the test was made at the position that has the maximum noise.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Figure 1: Direction of the Loop Antenna
Side View (\ertical) Top View (Vertical)
EUT >

EUT

Front side: 0 deg.
Forward direction:

|
|
|
|
|
|
|
|
|
|
|
|
|
Front side: 0 deg. :
|

Forward direction: clockwise clockwise
Top View (Horizontal)
EUT >
Antenna was not rotated.
No.2 Semi-Anechoic Chamber (Antenna angle) R atow 1otiey "
Logperiodic Antenna
A
TurnTable
S
Measuring Distance -
10m : REDLINE 0 deg. 2
5
Biconical Antenna %
Figure 2. Antenna angle
6.4  Results
Summary of the test results : Pass  *No noise was detected above the 3 order harmonics.

Refer to APPENDIX 1
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SECTION 7: 20dB bandwidth & Occupied bandwidth (99%0)

Test procedure

The test was measured with a spectrum analyzer using a test fixture.
Results

Summary of the test results: Pass
Refer to APPENDIX 1.

SECTION 8: Freguency tolerances

Test procedure

The test was measured with a spectrum analyzer using a test fixture.
The temperature test was started after the temperature stabilization time of 30 minutes.
The test was begun from 50 deg.C and the temperature was lowered each 10 deg.C.

Results
Summary of the test results: Pass
Refer to APPENDIX 1.
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Radiated emission

Pre-check of the worst case

NFC Tags used as representatives
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APPENDIX 1:Data of Radio tests Test Report No. : 10875471S-A

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.2 Shielded Room
Date : 2015/08/06

Company : Roland DG Corporation Mode : Transmitting 13.56MHz
Kind of EUT : HF RFID Reader/Writer Order No. : 108754718
Model No. : LXRFZZHAAA-022 Power : AC 120V / 60Hz
Serial No. : 001 Temp./Humi. : 24deg.C. / 58%RH
Remarks : With TAG
Limit1 : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV Engineer : Shinichi Takano
80 ~— Limit1 (QP)
70 —— — Limit2 (AV)
60 N (PK)
= ik N (QP/AV)
=
g 50 | N — L1(PK)
L1 (QP/AV)
S 40
_.%, " Wi A,
= \‘L N AWM . | "‘\
2(D 30 \\m l“ym ﬂﬁ{\’h M ‘ ] W,/ w“,"’.,"'q" _w-M‘#",‘M‘“h{‘i#{}"b’ |
E d ' “;J\"WM MM‘HWMW\%W
20 I ! )
10
0
2 .3 S 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
No. |  Frea. P> | A | OF® [Top> [ <av | <aps | <AV> | _<ap> | <AV | Phase | Comment
MHz] [dBuVl | [dBuV] | [dB] | [dBuV] | [dBuV] | [dBuV] | [dBuV] | [dB] [dB]
1 0.15607| 45.96 34.24 1252 65.67 55.67 71 89 N
2 0.1707 5| 36.70 20.46 12.51 64.92 54.92 15.7 21.9 N
3 0.21891 30.82 17.38 1252 62.86 52.86 19.5 229 N
4 0.4567 0] 29.04 18.41 1257 56.75 46.75 151 15.7 N
5 1.0114 2] 16.37 7.34 12.61 56.00 46.00 27.0 26.0 N
6 27.12000 714 3.54 13.79 60.00 50.00 39.0 32.6 N
7 0.15322] 46.10 34.34 1252 65.82 55.82 7.2 89 L1
8 0.1573 5| 45.52 34.11 1252 65.60 55.60 7.5 89 L1
9 0.22829| 31.47 17.52 1253 62.51 52.51 18.5 224 L1
10 0.2457 3| 28.51 15.17 1253 61.90 51.90 20.8 24.2 L1
1 0.4646 3| 31.02 22.36 1257 56.61 46.61 13.0 116 L1
12 2.96142 17.52 10.48 1274 56.00 46.00 25.7 22.7 L1
13 27.12000 7.26 2.48 13.79 60.00 50.00 389 33.7 L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN : SLS-04 13 of 26
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Test Report No. : 10875471S-A

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.2 Shielded Room
Date : 2015/08/06

Company : Roland DG Corporation Mode : Transmitting 13.56MHz
Kind of EUT : HF RFID Reader/Writer Order No. : 108754718

Model No. : LXRFZZHAAA-022 Power : AC 120V / 60Hz
Serial No. : 002 Temp./Humi. : 24deg.C. / 58%RH
Remarks : Antenna terminated

Limit1 : FCC 15C (15.207) QP
5C (15.207

Limit2 : FCC 15C ( ) AV Engineer : Shinichi Takano
80 ~— Limit1 (QP)
70 —— — Limit2 (AV)
- | N (QP/AV)
=
g 50 I s — L1(PK)
® L1 (QP/AV)
= 40
e i
2 1P Ayl
= 30 -+ et ,
oc

Wiy il i I
20 ‘\\»,“WmﬁJ}m*w‘.y}p‘wWWW

10

0
2 .3 S 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
F Reading CF Results Limit Margin
No. rea. QP> | <AV T8 1™ap> | _<AV> | _<aP> | <AV> | _<QP> | <AV> | Phase | Comment

[MHz] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dB] [dB]
1| 13560000 8.06 218 1326 60.00[ 5000, 386 345 N
2| 13560000 6.54 223 1326 60.00| 5000 402 345 L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]

LISN : SLS-04
14 of 26




Test Report No. : 10875471S-A

Data of Electric field strength of Fundamental emission
and Spurious emission within the band: FCC15.225(a)(b)(c)

UL Japan, Inc.
Shonan EMC Lab., N2.3 Semi Anechoic Chamber

Company: Roland DG Corporation Regulation: FCC Part15 Subpart C 15.225
Equipment: HF RFID Reader/Writer Test Distance: 3m

Model: LXRFZZHAAA-022 Date: August 4, 2015

Sample No.: 001 Temperature: 24 deg.C

Power: DC5V Humidity: 65 %RH

Mode: Transmitting 13.56 MHz ENGINEER: Hiroyuki Morikawa

Remarks: : NFC type A (Axis:Hor_Y / Ver_Y) , Vertical polarization (antenna angle) of the worst case: 90deg

(tag: type 2)

Fundamental emission

No. [ FREQ Test Receiver [Antenng Loss AMP | Distancg RESULT LIMIT MARGIN
Reading Fador GAIN | factor (30m)
Hor Ver Hor Ver Hor Ver
[MHz] |[dBuV] [dBuV] |[dB/m] | [dB] [dB] [dB] [dBuV/m] [dBuV/m] |[dBuV/m] | [dB] [dB]
1 13.560 63.6 71.2 18.6 6.5 319 -40{0 16.7 24.8 839 67.2 59.6

Calculation:Result{[dBuV/m]=Reading[dBuV]+Ant.Fac[dB/m]+Loss(Cable+ATT)[dB]-Gain(AMP)[dB]+Distance factor[dB]
Distance factor: 40 x log (3m/30m) = -40 dB
Limits (30m)
-13.553MHz to 13.567MHz : 83.9dBuV/m (FCC 15.225(a))

Spurious emission within the band

No. FREQ Test Receiver [Antenng Loss AMP | Distanceg RESULT LIMIT MARGIN
Reading Facbr GAIN | factor (30m)
Hor Ver Hor Ver Hor Ver
[MHz] |[dBuV] [dBuV] |[dB/m] | [dB] [dB] [dB] [dBuV/m] [dBuV/m] |[dBuV/m] | [dB] [dB]

1 12.937% - 34.0 18.6 6.4 31.9 -40.p - -12.9 29.9 - 4214
2 13.119 30.0 28.4 18.6 6.4 319 -40/0 -16.9 -18]|5 296 46.4 48.0
3 13.274 - 32.7 18.6 6.4 31.9 -40.p - -14.2 40.5 - 5417
4 13.41Q9 33.1 38.0 18.6 6.5 319 -40/0 -13.8 -8.9 40.p 54.3 49.4
5 13.553 49.7 56.9 18.6 6.5 319 -40/0 2.8 10.p 50.4 47.6 49.4
6 13.5679 49.1 56.2 18.6 6.5 319 -40{0 2.2 9.3 50.4 48.2 41.1
7 13710, 33.0 38.2 18.6 6.5 31.9 -40.p -13.9 -8.6[7 40.% 54.4 49.2
8 13.768 40.7 - 18.5 6.5 31.9 -40.p -6.2 - 40.5 46.7 -

9 14.019 30.1 28.5 18.5 6.5 319 -40/0 -16.8 -18.43 295 46.3 ar .9

Calculation:Result{[dBuV/m]=Reading[dBuV]+Ant.Fac[dB/m]+Loss(Cable+ATT)[dB]-Gain(AMP)[dB]+Distance factor[dB]

Outside filed strength frequencies

-Fc+7kHz:13.553MHz to 13.567MHz

-Fc+150kHz:13.410MHz to 13.710MHz

-Fc+450kHz:13.110MHz to 14.010MHz
Fc = 13.56MHz

Limits (30m)

+13.410MHz to 13.553MHz and 13.567MHz to 13.710MHz : 8B4V/m (FCC 15.225(b))
-13.110MHz to 13.410MHz and 13.710MHz to 14.010MHz : dBi5V/m (FCC 15.225(c))
-Below 13.110MHz and Above 14.010MHz : 29.5dBuV/m (FCQ25(d)and FCC 15.209)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa, Japan 259-1220
Telephone :+81 463 50 6400

Facsimile . +81 463 50 6401 15 of 26
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Test Report No. :

10875471S-A

Radiated Emission

UL Japan, Inc.
Shonan EMC Lab. N2.3 Semi Anechoic Chamber

Company Roland DG Corporation Regulatior FCC Partl5 Subpart C 15.2
Equipment HF RFID Reader/Writer Test Distance: 3m
Model: LXRFZZHAAA-022 Date August 4, 2015
Sample No 001 Temperature 24 deg.C
Power DC5V Humidity: 65 %RH
Mode Transmitting 13.56 MHz ENGINEER Hiroyuki Morikawa
EUT axis Below 30MHz( Horizontal Y-axis, Vertical Y-axis), NFC type A, with Tag
Above 30MHz( Horizontal: Y-axis, Vertical: Y-axis), NFC type A, with Tag
Remarks
Polarity| Frequency Detector Reading Ant.Hac. Ldss Gqin Distance fFactor Rpsult Limit Margin Height |Angle Remark
[MHZz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] |[dBuV/m] | [dB] [cm] |[deg.]
Hori. 27.12 |QF 29.€( 194 6.€ 31.¢ -40.C -16.2 29.t 457 - 25¢ [* Limit: 30m
Hori. 56.93¢ |QF 30.C 8.€ 7.2 31.¢ 0.0 14.1 40.C 25.¢€ 341 231
Hori. 166.02: |QF 30.1( 15% 8.€ 31.¢ 0.0 22.4 43.8 21.1 227 217
Hori. 284.75¢ [QF 34.€( 18.7 9.€ 31.7 0.0 31.z 46.C 14.¢ 117 31
Hori. 509.96: [QF 27.8| 17.¢ 7.8 31.€ 0.0 21.7 46.C 24.4 10C 13¢€
Vert. 27.12 |QF 29.C{ 194 6.€ 31.¢ -40.C -16.7 29.t 46.2 - 15¢ |* Limit: 30m
Vert. 33.00¢ |QF 40.1] 16.4 7.C 31.¢ 0.0 31.€ 40.C 84 10C 92
Vert. 33.207 |QF 33.C{ 16.4 7.C 31.¢ 0.0 24.4 40.C 15.¢ 10C 287
Vert. 166.54¢ |QF 37.1( 15% 8.€ 31.¢ 0.0 29.4 43.5 14.1 10C 57
Vert. 232.56¢ [QF 31| 16.€ 9.2 31.7 0.0 25.5 46.C 20.5 10C 234

Result = Reading + Ant Factor + Loss (Cable+ATRRF(above 30MHz)) - Gain(Amprifier) + Distance factor(below 30MHz)
* Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

* Carrier level (Result at 3m): Hor= 56.7dBuV/m, Ver=64.3 dBuV/m

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa, Japan 259-1220

Telephone :+81 463 50 6400

Facsimile

1 +81 463 50 6401
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Test Report No.

Radiated Emission (Wor st mode plot)

UL Japan, Inc.
Shonan EMC Lab. N2 3 Semi Anechoic Chamber

Company Roland DG Corporatic Regulatior FCC Partl5 Subpart C 15.2
Equipment HF RFID Reader/Writ¢ Test Distanct 3m
Model: LXRFZZHAAA-022 Date August 4, 201
Sample No 001 Temperature 24 deg.(
Power DC5V Humidity: 65 %R
Mode Transmitting 13.56 MHz ENGINEER Hiroyuki Morikawe
EUT axis Below 30MHz( Horizontal Y-axis, Vertical Y-axis), NFC type A, with Tag
Above 30MHz( Horizontal: Y-axis, Vertical: Y-axis), NFC type A, with Tag
Remarks These plots data contains sufficient number to show the trend of characteristic features for EUT.
Spurious emission plot
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Shonan EMC Lab.
1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa, Japan 259-1220

Telephone
Facsimile
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Test Report No. : 10875471S-A

Data of Frequency Tolerance

UL Japan, Inc.
Shonan EMC Lab. No.5 Shielded room

Company Roland DG Corporation
Equipment HF RFID Reader/Writer Regulation FCC Partl5 Subpart C 15.225 (e)
Model LXRFZZHAAA-022 Date August 7, 2015
Serial No. 001 Temperature 25 deg.C
Power DC5V Humidity 49 %RH
Mode Transmitting 13.56 MHz ENGINEER  Kenichi Adachi
Temperature Variation: -20deq.C
Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency] Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.560007 0.000007 0.00005 .q10
after 2minutes 13.56 13.560015 0.000015 0.00011 0j010
after 5minutes 13.56 13.560015 0.000015 0.00011 0j010
after 10minutes 13.56 13.560014 0.000014 0.000[L0 g010
Temperature Variation: -10deq.C
Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency] Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.560035 0.000035 0.00026 .q10
after 2minutes 13.56 13.560034 0.000038 0.00028 0j010
after 5minutes 13.56 13.560047 0.00004p 0.00081 0j010
after 10minutes 13.56 13.560044 0.00004B 0.00082 go010
Temperature Variation: 0deq.C
Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency] Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.560036 0.000036 0.00027 .q10
after 2minutes 13.56 13.560034 0.00003# 0.00025 0j010
after 5minutes 13.56 13.560033 0.000038 0.00024 0j010
after 10minutes 13.56 13.560034 0.00003B 0.000R4 g.010
Temperature Variation: 10deg.C
Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency] Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.560008 0.000008 0.00006 .q10
after 2minutes 13.56 13.560004 0.000004 0.00003 0j010
after 5minutes 13.56 13.560007 0.00000p 0.00001 0j010
after 10minutes 13.56 13.560004 0.00000p 0.000p1 g.010
Temperature Variation: 20deg.C
Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency] Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.559922 -0.000078 -0.0005B .q10
after 2minutes 13.56 13.559955 -0.000045 -0.000B3 0j010
after 5minutes 13.56 13.559949 -0.00005{1 -0.000B8 0j010
after 10minutes 13.56 13.559944 -0.000052 -0.00038 g.010

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test Report No. :

10875471S-A

Data of Frequency Tolerance

Temperature Variation: 30deqg.C

Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency] Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.559910 -0.000090 -0.0006p 0.910
after 2minutes 13.56 13.559905 -0.000095 -0.00070 0j010
after 5minutes 13.56 13.559904 -0.000096 -0.00071 0j010
after 10minutes 13.56 13.559904 -0.000095 -0.00070 g010
Temperature Variation: 40deg.C
Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency| Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.559871 -0.000129 -0.0009p 0.910
after 2minutes 13.56 13.559865 -0.000135 -0.001p0 0j010
after 5minutes 13.56 13.559864 -0.000136 -0.001p0 0j010
after 10minutes 13.56 13.559864 -0.000135 -0.00100 go010
Temperature Variation: 50deq.C
Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency] Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.559844 -0.000156 -0.0011p 0.910
after 2minutes 13.56 13.559841 -0.00015P -0.001p.7 0j010
after 5minutes 13.56 13.559847 -0.000158 -0.001p.7 0j010
after 10minutes 13.56 13.559841 -0.000159 -0.00117 g.010

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test Report No. :

10875471S-A

Data of Frequency Tolerance

UL Japan, Inc.

Shonan EMC Lab. No.5 Shielded room

Company Roland DG Corporation
Equipment HF RFID Reader/Writer Regulation FCC Partl5 Subpart C 15.225 (e)
Model LXRFZZHAAA-022 Date August 7, 2015
Serial No. 001 Temperature 25 deg.C
Power DC5V Humidity 49 %RH
Mode Transmitting 13.56 MHz ENGINEER  Kenichi Adachi
Voltage Variation: DC 4.25V
Temperature Variation: 20deg.C
Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency] Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.559923 -0.000077 -0.0005|7 0.910
after 2minutes 13.56 13.559963 -0.00003f7 -0.000p7 0j010
after 5minutes 13.56 13.559944 -0.000052 -0.000B8 0j010
after 10minutes 13.56 13.559944 -0.000051 -0.00038 g.010
Voltage Variation: DC5.75V
Temperature Variation: 20deg.C
Original Measure Frequency| Frequengy Limi
Test Conditions | Frequency] Frequency Error torerange
(MHz) (MHz) (MHz) (%) (%)
startup 13.56 13.559971 -0.000029 -0.00021L 0.910
after 2minutes 13.56 13.559949 -0.00005{1 -0.000B8 0j010
after 5minutes 13.56 13.559944 -0.000052 -0.000B8 0j010
after 10minutes 13.56 13.55994¢6 -0.000054 -0.00040 g.010

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400

Telephone
Facsimile

: +81 463 50 6401
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Test Report No. : 10875471S-A

20dB bandwidth & 99% Occupied bandwidth: FCC 15.215/ RSS-Gen

UL Japan, Inc.

Shonan EMC Lab. No.5 Shielded Room

Company: Roland DG Corporation Regulation: FCC Part15 Subpart C 15.215
Equipment: HF RFID Reader/Writer
Model: LXRFZZHAAA-022 Date: August 6, 2015
Sample No.: 001 Temperature: 23 deg.C
Power: DC5V Humidity: 47 %RH
Mode: Transmitting 13.56 MHz ENGINEER: Kenichi Adachi
NFC type A
(tag type 2)
20dB Bandwidth: 1.53% kHz
# Agilent L
Ref 187 dBpY Atten 10 dB
#Peak
Log
10
dB/ /]
i
‘}‘/ VA
[mm“ jﬁ’\lﬁﬂﬁnr
WWUWW I T WWW
LaRw
ML 52
Center 13.560 808 MHz Span 38 kHz
#Res BH 388 Hz #VEH 918 Hz Sweep 3184 ms (BBAL pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7
3.8077 kHz x dB -20.00 JdB

Transmit Freq Error 34202 Hz
% dB Bandwidth 1.535 kHz -

99% Occupied Bandwidth: 3.24¢ kHz
5 Agilent L

Ref 187 dBpV Atten 10 dB
#Samp
Log
18
dB/

LaRw

ML 52
Center 13.560 800 MHz Span 38 kHz
#Res BH 388 Hz #VEH 918 Hz Sweep 1.ABY s (5001 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7

3.2457 kHz x dB -20.00 dB

Transmit Freq Error  -16.733 Hz

% dB Banduidth 1.412 kHz* -

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa, Japan 259-1220
Telephone :+81 463 50 6400

Facsimile 1 +81 463 50 6401
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Test Report No. : 10875471S-A

Test Report No
|
APPENDIX 2

Test Instruments

EMI test equipment

Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date
* Interval(month)
SAEC-ALL |Semi Anechoic TDK Semi Anechoic 1,2,3 RE 2014/12/26 * 24
Chamber(ME) Chamber 3m/10m
SAF-02 Pre Amplifier SONOMA 310N 290212 RE 2015/02/18 * 12
SAT6-02 Attenuator JFW 50HF-006N - RE 2015/02/18 * 12
KAT3-11 Attenuator JFW IND. INC. 50HF-003N - RE 2014/08/27 * 12
SBA-02 Biconical Antenna Schwarzbeck BBA9106 91032665 RE 2014/11/22 * 12
SCC-B1/B3/B |Coaxial Cable&RF Fujikura/Fujikura/Suhn |8D2W/12DSFA/14 |-/0901-270(RF |RE 2015/04/17 * 12
5/B7/B8/B13/ |Selector er/Suhner/Suhner/Suh |1PE/141PE/141PE Selector)
SRSE-02 ner/TOYO /141PE/NS4906 _|>®'ector
SCC-B2/B4/B |Coaxial Cable&RF Fujikura/Fujikura/Suhn |8D2W/12DSFA/14 |-/0901-270(RF |RE 2015/04/17 * 12
6/B7/B8/B13/ |Selector er/Suhner/Suhner/Suh |1PE/141PE/141PE Selector)
SRSE-02 ner/TOYO /141PE/NS4906 _|>®'ecter
SLA-02 Logperiodic Antenna Schwarzbeck UHALP9108A UHALP 9108-A |RE 2014/11/22 * 12
0893
S0OS-03 Humidity Indicator A&D AD-5681 4063325 RE 2014/10/30 * 12
STR-07 Test Receiver Rohde & Schwarz ESU26 100484 RE, CE 2014/09/03 * 12
SJM-14 Measure ASKUL - - RE, CE -
SAEC-02(NSA) |Semi—Anechoic TDK SAEC-02(NSA) 2 RE 2015/07/15 * 12
Chamber
COTS-SEMI-1 |EMI Software TSJ TEPTO-DV(RE,CE, |- RE, CE -
RFI,MF)
SLP-02 Loop Antenna Rohde & Schwarz HFH2-Z72 100218 RE 2014/11/30 * 12
SAT6-07 Attenuator JFW 50HF-006N - RE 2015/02/18 * 12
SCC-B12/B13/ |Coaxial Cable&RF Suhner/Suhner/TOYO |RG223U/141PE/N |-/0901-270(RF |CE 2015/04/17 * 12
SRSE-02 Selector S4906
Selector)
SLS-04 LISN Rohde & Schwarz ENV216 100514 CE 2015/02/25 * 12
SAT3-06 Attenuator JFW 50HF-003N - CE 2015/02/18 * 12
SOS-04 Humidity Indicator A&D AD-5681 4061512 CE 2014/12/24 * 12
STS-02 Digital Hitester Hioki 3805-50 080997819 CE 2015/03/10 * 12
KSA-08 Spectrum Analyzer Agilent E4446A MY46180525 TF 2015/03/23 * 12
SSCA-01 Search coil LANGER RF-R 400-1 02-0634 TF Pre Check
SOS-09 Humidity Indicator A&D AD-5681 4061484 TF 2014/12/24 * 12
SFC-01 Microwave Counter Agilent 53151A US40511493 TF 2015/04/24 * 12
SCH-01 Temperature and Espec PL-1KT 14020837 TF 2015/04/22 * 12
Humidity Chamber
STS-05 Digital Hitester Hioki 3805-50 080997828 TF 2014/11/11 % 12

The expiration date of the calibration is the end of the expired month
As for some calibrations performed after the tested dates , those test equipment have been controlled by
means of an unbroken chains of calibrations .

All equipment is calibrated with valid calibrations . Each measurement data is traceable to the national or
international standards .

Test Item:

CE: Conducted emission,
RE: Radiated emission,
FT: Test Fixture test

UL Japan, Inc.
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