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1. Description of Equipment under Test

1.1 Product Description

Manufacturer Yuyama Mfg. Co., Litd.

Model (referred to as the EUT) TR-FDK

Transmitter Type [ [WLAN [ |Bluetooth DZigbee XIRFID
[ ]Other ( )

Nominal Voltage AC 120V, 50/60 Hz

Type of Modulation ASK

Mode of Operation |:|Duplex &Simplex [ ]Other

Type of Equipment XStand-alone [ |Combined Equipment
|:|Plug -In Card [_]Other (Module Unit)

Type of Antenna |X|Integral [ JExternal [ ]Other

Type of Power Source DXAC mains [ |Dedicated AC adaptor ( )
[ IDC voltage [ |Battery

Type of Battery (if applicable) None

Type of Operation X Continuous [ |Burst [ ]Intermittent

Stand by Mode [ |Available XIN/A

Frequency of Operating 13.56 MHz

Thermal Limitation 0to 50 C

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--



Page 4 of 41
Test Report No. R117935-2
Rev.02

1.2 Antenna Description

It is impossible for end users to replace the antenna, because the antenna is mounted inside of the
EUT.

Therefore, the equipment complies with the antenna requirement of Section 15.203.

No. Model Gain Antenna Type Remarks
1 YG-1040006 -59.17 dBi Integral Ink Ribbon No.1 Antenna
2 YG-1040006 -59.17 dBi Integral Ink Ribbon No.2 Antenna
3 YG-1040007 -59.90 dB1 Integral Paper Core Antenna
1.3 Tested System Details
Equipment Manufacturer Model Serial No. Rating
PROUD Lower
Unit Yuyama Mfg. TR-FDK S1002 A5(5 /éi(;{v’
(EUTD) i
R/W Module Tokyo Communication DC 5V
Controlller Equipment YG-1140001 A-00205 280 mA’
(EUT2) Manufacturing
Tokyo Communication
RFID Antenna Equipment YG-1040006 0208
(EUT3) :
Manufacturing
Tokyo Communication
RFID Antenna Equipment YG-1040006 0215
(EUT4) :
Manufacturing
Tokyo Communication
RFID Antenna Equipment YG-1040007
(EUT5) .
Manufacturing
Jig Board Yuyama Mfg. Un-specified M1280220 DC5V

ERF131021

Cosmos Corporation
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2. General Information

2.1 Test Methodology

All measurement subject to the present test report is carried out according to the procedures in
ANSI C63.4:2003.

2.2 Test Facility

The measurement was carried out at the following facility.

Cosmos Corporation EMC Lab. Oonoki
3571-2 Oonoki, Watarai-cho, Watarai-gun, Mie-ken 516-2102, Japan

[XISemi anechoic Chamber 3 m
XIShielded Room

Cosmos Corporation EMC Lab. Oonoki is accredited in accordance with the International Standard
ISO/IEC 17025 by the following accreditation bodies and the test facility is registered by the
following bodies.
Accreditation: A2LA Accredited Laboratory. No. 2900.01
Nemko Laboratory Authorisation. No. ELA 621

Registration: FCC Registration No. 604492
Industry Canada Registration No. 3958B

2.3 Tractability

The calibration of measurement equipment used in the test subject to the present report
is designed and operated to ensure that the measurement is traceable to national
standards of measurement or equivalent abroad.

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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3. Test Condition (Manufacturer’s Specification)

3.1 Mode of Operation

Note:

Mode of operation: RFID three antennas operating

These three antennas are one set in all.

The antenna model: YG-1040006 is the antenna for discriminating between Ink Ribbon No.1
and No.2.

The antenna model: YG-1040007 is the antenna for discriminating the paper core.

These antennas are equipped on this module as standard, and these three antennas are
sequentially switched by the transmission substrate.

One antenna at a time transmits and more than two antennas do not transmit at the same

time.
Fundamental emission was measured with each antenna; spurious emissions were tested at

the nearly general using state.
(three antennas were sequentially switched)

The EUT makes communication emission with the maximum RF power by a special test
program.

The test of Field Strength of Fundamental Emission was performed under the following

condition:

Voltage: 5 VDC £15%

The test of Frequency Tolerance was performed under the following condition:

Temperature:  -20°C to +50°C
Voltage: 5 VDC +15%

ERF131021

COSmOS Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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3.2 Test Configuration
Instrument Model Cable Length | Shield

A | EUT1 TR-FDK a | AC Power Cord 3.1 m X
B : EUT2 YG-1140001 b DC Power Cord 0.3 m X
C EUTS YG-1040006 ¢ Signal Cable 2.6 m O
D EUT4 YG-1040006 d  Signal Cable 2.6 m O
E | EUT5 YG-1040007 e  Antenna Cable 04 m X
F  Jig Board Un-specified f | Antenna Cable 04 m O

g  Antenna Cable 0.3 m O

h | Earth Cable 3.0 m X

AC Power Line Conducted Emission

Radiated Spurious Emission

Power Supply
AC 120V, 60 Hz

(N, L, PE)

ERF131021

Cosmos Corporation
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3.2 Test Configuration (Continued)

20 dB Bandwidth
Field Strength of Fundamental Emission

Frequency Tolerance

Power Supply
DC 5V +15%

(+, =)
b
F h
T L
di|c
s
f
B E
e
g AP
C

B Ferrite Core: 2 turn (ZCAT1730-0730, TDK)

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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>0.8m
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AC Power Line Conducted Emission

Measuring
Receiver

Reference Plane

Note: AC power cord was bundled with the bundles 0.4 m and placed on the insulating support
which was the same height as the AC inlet.

<4“— 3m

Radiated Spurious Emission

Antenna height

Imtodm

30 MHz to 1 GHz <

Reference Plane

- Measuring
EUT Receiver

(4) a
/TurnTable///// ///////

ERF131021

Cosmos Corporation
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3.2 Test Configuration (Continued)

Radiated Spurious Emission

3 m

Y __

A

Loop
9 kHz to 30 MHz £
T Antenna

[ Measuring

EUT
(A)

Receiver

/ Turn Table / / / / / Reference Plane / / / / /

20 dB Bandwidth

Field Strength of Fundamental Emission

A
w
=
4

Loop

Antenna

EUT .
[ Measuring

_____ (B,C,D, E)
f l Receiver

0.2 m - Non-conductive

* Support

/ Turn Table / / / / / Reference Plane / / / / /

Note: It is not realistic that this product is placed on the table 80 cm high because it is a heavy

floor-standing equipment.
However, the RF part is mounted on the large enclosure and attached to the position 20 cm

high from a floor, so the test was performed with the above test set-up.

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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3.2 Test Configuration (Continued)

Frequency Tolerance

Probe

EUT Q Measuring
(B,C,D, E) Receiver

Thermostatic Chamber

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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3.3 EUT Angle
LEFT
(270 deg.)
Antenna
La, FRONT REAR
L (0 deg.) (180 deg.)
Turntable
RIGHT
(90 deg.)

3.4 Photograph of EUT
[EUTA]

Front View

Left Side —y  (—JIRight Side

Rear View

Right Side

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--



3.4 Photograph of EUT (Continued)

[EUTB,C,D,E]

Left Side =)

Right Side —)

Front View

Rear View
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4. Summary of Test Results
These test results are the test results of the condition specified with “3. Test Condition”.
Section Test Item Result
15.207 AC Power Line Conducted Emission Pass
15.209, 15.225 (d) | Radiated Spurious Emission Pass
15.215 (c) 20 dB Bandwidth Pass *1
15.225 (a)(b)(c)(d) Field Strength of Fundamental Emission Pass *1
15.225 (e) Frequency Tolerance Pass *2

Note: *1: These were set to be able to operate with each PCB which the special program is installed
for test. So, it was performed with chassis off.
*2: The extreme temperature test was performed with the module single body because the
EUT was too large.

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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5. Measurement Result
5.1 15.207 AC Power Line Conducted Emission
5.1.1 Setting Remarks

-The conducted disturbance voltage of AC power line in the frequency range from 0.15 MHz to
30 MHz was measured in accordance with ANSI C63.4:2003.

*The test setup was made in accordance with ANSI C63.4:2003 in a shielded room.

‘The EUT was placed on the reference ground plane. The EUT was insulated from the reference
ground plane by the castors.

-The used line impedance stabilizing Network (LISN) has a rated impedance of 50 Q/50 pH as
specified in CISPR16-1-1.

-The test receiver with Quasi Peak and Average detector is in accordance with CISPR 16-1-2.

*The conducted emission level is calculated by adding Cable Attenuation Factor and Insertion Loss
of LISN.

- Activate the EUT System and run the software prepared for the test.

‘Refer to the figure of 3.2 Test configuration.

-Durinig the test, EUT was performed with the Tx - mode condition.

Setting Condition of Test receiver

Frequency range Detector RBW
Quasi-peak 9 kHz
Average 9 kHz

150 kHz to 30 MHz

5.1.2 Minimum Standard

The radio frequency voltage that is conducted back onto the AC power line on any frequency
or frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the
following table.

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15to0 0.5 66 to 56 * 56 to 46 *
0.5t05 56 46
5 to 30 60 50

* Decreases with the logarithm of the frequency.

5.1.3 Result

EUT complies with the requirement.

Uncertainty of measurement result : +2.26 dB

Date of testing :  October 15,2013
Temperature i 22C

Humidity 1 55%

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--



Page 16 of 41
Test Report No. R117935-2
Rev.02

5.1.4 Measured Data

Calculation
C.Fac = LISN Factor + Cable Attenuation Factor
Result = Reading + C.Fac
Margin = Limit - Result

117935E FCC CE TotalO1s. GED

<{LCGonducted Emission>>

Cosmos Corporation Oonoki Lab.
Date : 2013/10/15 10:31:08

Mode! Name - TR-FDK Temp/Humi :22°C / 55%

Serial No. : $1002 Mode : RFID 3antenna operating
Operator K. Miyaji Remark1 :

Power Supply : AC 120V, 60Hz Remark2

Memo : RBW:9kHz

LIMIT : FCG 15.207 (QP)
FCC 15. 207 (AV)

<< QP/AV DATA >>

t Margin

Reading Level Resul ts Li

No | Frea P A C.Fac P A o AV P ] Phase
] TaBuv] TaBu] Ta6] TaBuV] TBu] | [aBav] | [aBwI | [dB] TdB]
i 0. 15079 412 32 107 519 419 66.0 56.0 11 %1 La
2| o172 38.3 2.3 10.6 48.9 38.9 64.6 54.6 15.7 5.7 La
3| 493000 12.0 6.3 10.6 2.6 16.9 56.0 46.0 3.4 201 La
sl 13 56005 26.7 2.9 10.9 37.6 36.8 60.0 50.0 2.4 122 La
5| 015043 410 31.0 10.7 517 4.7 66.0 56.0 143 143
6| 018500 37,1 27.0 10.6 4.7 37.6 64.3 54.3 16.6 167 b
7| 4 00444 1.6 6.6 10.6 22 7.2 56.0 46.0 3.8 288 b
8| 1356020 2.3 %7 10.9 37.2 35.6 60.0 50.0 2.8 144 b

-TEPTO-DV/CE Ver1.90. 0048

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--



5.1.4 Measured Data (Continued)

<{LConducted Emission>>

: TR-FDK
: $1002

K. Miyaji
- AC 120V, 60Hz
© RBW:9kHz

Model Name
Serial No.
Operator
Power Supply

Mode
Remark1
Remark2

Memo
LIMIT : FCC 15.207 (QP)
FCC 15.207 (AV)

[dBuV] .
80 (La) PEAK:

Temp/Humi

Page 17 of 41
Test Report No. R117935-2
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117935E FCC CE TotalO1s. CED

Cosmos Gorporation Qonoki Lab

Date :

:22°C / 55%
: RFID 3antenna operating

2013/10/15 10:31:08

10

60

/1]

50

40

30

5M . 2M .M .M M M 3M
<< QP/AV DATA >>

[dBuV] .
80 (Lb) PEAK:

SM

™

10M 20M

30M

Frequency [Hz]

10

\
60
\

50

40

30

20 et

C15M . 2M .M M M M 2M 3M
<< QP/AV DATA >>

~TEPTO-DV/CE Ver1.90. 0048

5M

™

10M 20M

30M

Frequency [Hz]

ERF131021

Cosmos Corporation
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5.2 15.209, 15.225 (d) Radiated Spurious Emission
5.2.1 Setting Remarks

-In the frequency range from 9 kHz to 1 GHz (over 10th harmonics), the electric field strength was
measured in accordance with ANSI C63.4:2003.

-The test setup was made in accordance with ANSI C63.4:2003 on the table installed in a
semi-anechoic chamber.

-The EUT was placed on the reference ground plane. The EUT was insulated from the reference
ground plane by the castors.

‘The EUT was measured at 1 m to 4 m height of the antenna.

-The turntable was fully rotated. The highest radiation from the equipment was recorded.

-The measurement was carried out with both horizontal and vertical antenna polarization.

- The test receiver with Quasi Peak detector is in accordance with CISPR 16-1-1.

*The measurement was carried out with the measuring distance of 3 m.
Then the limit of 30 m distance below 30 MHz was converted to the limit of 3 m distance with the

401og(30 m/ 3 m).
- Refer to the figure of 3.2 Test configuration.

Frequency range Detector RBW

9 kHz to 150 kHz Quasi-peak 200 Hz
150 kHz to 30 MHz Quasi-peak 9 kHz

30 MHz to 1 GHz Quasi-peak 120 kHz

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional

radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field strength (uWV/m)

Measurement distance (m)

0.009 to 0.490
0.490 to 1.705
1.705 to 30.0
30 to 88

88 to 216

216 to 960
Above 960

2400/F (kHz)
24000/F (kHz)
30

100

150

200

500

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

EUT complies with the requirement.

Uncertainty of measurement result
Date of testing

Temperature

Humidity

Date of testing
Temperature
Humidity

+3.64 dB
October 7, 2013
23C

50%

October 8, 2013
24°C
53%

ERF131021 Cosmos Corporation

QAF1466 Issued: 13//03/01  Revised: --/--/--



5.2.3 Measured Data

9 kHz to 30 MHz (Antenna: 0 deg.)
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117935E FCC ME TotalOts. MED

{LElectromagnhetic Radiation>>

Model Name : TR-FDK

Serial No. : §1002
Operator : K. Miyaji
Power Supply : AC 120V, 60Hz

Temp. /Humi.
Mode
Remark1

Remark2

Memo : RBW:200Hz (9k-150kHz) , 9kHz (150kHz-30MHz)

LIMIT : FCC Part15 SubpartGC 15.209 9KHz-30MHz

[dBuV/m]
40 (0 o) O

Cosmos Corporation Oonoki Lab

Date :

: 24°C/53%
: RFID 3antenna operating

2013/10/08 22:04:38

130

120
110

100

90
80

10
60

50

40
30

o)
<

20 Q
10 T

m .02M .03M . O5M.O07M . 1M 2 3M
<< QP DATA >>

1

M 2M

3M 5

M M 10M 20M  30M
Frequency [Hz]

No Frea. Reading Ant. Fac Loss

Result

Limit

Margin

Antenna Angle

[MHz] [dBuv] [dB/m] [dB]

[dBuV/m]

[dBuV/m]

[dB]

[deg]

0. 12662 0.5 19.5 0.
27.12044 6.5 21.3 1

N

20.1
29.3

105.5
69.5

85.4
40.2

Odeg
Odeg

133
235

-TEPTO-DV/ME Ver1. 90. 0048
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5.2.8 Measured Data (Continued)

9 kHz to 30 MHz (Antenna: 90 deg.)

Model Name
Serial No
Operator
Power Supply

Memo

: TR-FDK

: $1002
K. Miyaji
: AGC 120V, 60Hz

Page 21 of 41
Test Report No. R117935-2

Rev.02

117935E FCC ME TotalO1s. MED

{LElectromagnetic Radiation>>

Temp. /Humi.

Cosmos Corporation Oonoki Lab

Date :
: 24°C/53%

Mode : RFID 3antenna operating

Remark1
Remark2

: RBW:200Hz (9k-150kHz) , 9kHz (150kHz-30MHz)

LIMIT : FCC Part15 SubpartC 15.209 9KHz-30MHz

(90 GRz)O

2013/10/08 22:04:38

[dBuV/m]
40

130

120

110
100

90

80
10

60
50

40

30
20

10

01M .02M . O3M
<< QP DATA >>

.05M.07M . 1M

oM LM I 2M

3M

Frequency

M 7M 10M 20M  30M

[Hz]

No

Freq.

Reading

Ant. Fac

Loss

Result Limit

Margi

n

[MHz]

[dBuV]

[dB/m]

[dB]

[dBuV/m] [dBuV/m]

[dB]

Antenna Angle

[deg]

N —

0. 12661
27.12043

-1,
6

5
5

19.5
21.3

- e
o1 =

18.1 105.5
29.3 69.5

87.4
40.2

90deg
90deg

179
358

~-TEPTO-DV/ME Ver1.90. 0048
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5.2.8 Measured Data (Continued)

30 MHz to 1 GHz

117935E FCC RE TotalO1.RED

{KRadiated Emission>>

Cosmos Corporation Oonoki Lab
Date : 2013/10/07 23:53:19

Mode| Name : TR-FDK Temp. /Humi. : 23°C/50%

Serial No. : $1002 Mode : RFID 3antenna operating
Operator K. Miyaji Remark1

Power Supply : AC 120V, 60Hz Remark2

Memo  RBW:120kHz

LIMIT : FCC Part15 SubpartC 3m MHz

<< QP DATA >>

No Freq. Reading C.Fac Result Limit Margin Pola. Height Angle Ant

[MHz] [dBuV] [dB/m] [dBuV/m] [dBuV/m] [dB] [H/V] [cm] [deg] Type

1 406. 813 45.1 -4.8 40.3 46.0 5.7| Hori. 116 159 LP
2 433.932 45.7 -4.5 41.2 46.0 4.8 Hori. 100 47 LP
3 488.173 47.2 -3.5 43.7 46.0 2.3|  Hori. 100 3 LP
4 515. 296 46.3 -2.8 43.5 46.0 2.5 Hori. 116 358 LP
5 542. 415 45.4 -2.1 43.3 46.0 2.7 Hori. 128 319 LP
6 650. 896 39.7 0.1 39.8 46.0 6.2| Hori. 100 32 LP
7 67. 808 46.8 -14.7 32.1 40.0 7.9 Vert. 100 5 BC
8 81.367 52.1 -15.2 36.9 40.0 3.1|  Vert. 100 4 BC
9 406. 813 46.8 -4.8 42.0 46.0 4.0 Vert. 137 312 LP
10 488.173 46.1 -3.5 42.6 46.0 3.4 Vert. 112 0 LP
1 515. 294 45.9 -2.8 43.1 46.0 2.9 Vert. 231 341 LP
12 542. 415 46.2 -2.1 441 46.0 1.9  Vert. 174 4 LP

-TEPTO-DV/RE Ver 1.90.0048
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5.2.3 Measured Data (Continued)
117935E FCC RE TotalO1.RED
<{KRadiated Emission>>
Cosmos Corporation Oonoki Lab
Date : 2013/10/07 23:53:19
Mode| Name . TR-FDK Temp. /Humi. : 23°C/50%
Serial No. : $1002 Mode : RFID 3antenna operating
Operator K. Miyaji Remark1 :
Power Supply : AC 120V, 60Hz Remark2
Memo © RBW:120kHz
LIMIT : FCC Part15 SubpartC 3m MHz
[dBuV/m] (Horizontal) QP: o
70
60
50
|
0 | o PP |
i ?
30
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
<< QP DATA > Frequency [Hz]
70[dB“V/'"] (Vertical) GP: X
60
50
|
40 ' is )
30 X
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
<< QP DATA >» Frequency [Hz]
-TEPTO-DV/RE Ver 1.90. 0048
ERF131021 QAF1466 Issued: 13//03/01  Revised: --/--/--

Cosmos Corporation



Page 24 of 41
Test Report No. R117935-2
Rev.02

5.3 15.215 (c) 20 dB bandwidth

5.3.1 Setting Remarks

*The both side of 20 dB down value from peak power were measured by using 20 dB bandwidth

measurement function of the spectrum analyzer.
-The spectrum analyzer is set as following;

v" Frequency Span 150 kHz

v Resolution Bandwidth :1 kHz

v" Video Bandwidth : 3 kHz

v" Detector Mode ! Peak

v Trace Mode : Max Hold

- Refer to the figure of 3.2 Test configuration.

5.3.2 Minimum Standard

15.215 (c) Intentional radiators operating under the alternative provisions to the general
emission limits, as contained in §§ 15.217 through 15.257 and in Subpart E of this
part, must be designed to ensure that the 20 dB bandwidth of the emission, or
whatever bandwidth may otherwise be specified in the specific rule section under
which the equipment operates, is contained within the frequency band designated
in the rule section under which the equipment is operated.

5.3.3 Result

EUT complies with the requirement.

Uncertainty of measurement : +0.8dB

Date of testing * October 14, 2013
Room temperature :24C

Relative humidity ©57T%
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5.3.4 Measured Data
Measured Edge of
Antenna Bandwidth Bandwidth Limit Margin
(kHz) (MH?z) (MHz) (kHz)
Paper Core 3.407 Paper Core
Ink Ribbon No.1 3.407 13.558 13.11 448
Ink Ribbon No.2 3.407 13.562 14.01 448
Ink Ribbon No.1
13.558 13.11 448
13.562 14.01 448
Ink Ribbon No.2
13.558 13.11 448
13.562 14.01 448
For Paper Core Module
Brecie o w0 TF
F0 dBupv BW 3.40681363 kHz SWT 150 ms Unit ABuv
T ssotdoso e T8
60 Bi: Z0.00 a8

BW 3.40681363 kHz
Y71 [T1] 34404 dBpy

1
50 ’\
13.55854709 MHzZ
Y12 [T1] 34J29 dBpy
a0 13.56105301 M| INt
1mMAx T
30 }

Tl g

Center 13.56 MHzZ 5 kHz/ Span 50 kHz

Date: 14.0CT.2013 17:01:27
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5.3.4 Measured Data (Continued)
For Ink Ribbon No.1 Module
Marker 1 [Tl ndB] RBW 1 kH=z RF Att 10 dB
Ref Lwvl ndB 20.00 dB VBW 3 kHz
70 dBpv BW 3.40681363 kHz SWT 150 ms Unit dBuv
70
¥i1|[T1] 6083 dBpY
| Il - |
13.56045090 MHZ
50 x
ndE 20.00 dB
BW 3.40681363 kEZ
50 YTl [T1] 40401 dBuy
13.55854709 MEZ
T 2 Vi [T1] 40042 dBui
40 15.56109501 Mag|Int
M. {m H| 1Ma
) I N'I " ] | [J lpr “n]
20 “ u ¥ |
10 I
o} L
-10
-20
-30
Center 13.56 MHz 5 kHz/ Span 50 kH=z
Date: 14.0CT.2013 17:26:59
For Ink Ribbon No.2 Module
Marker 1 [T1 ndB] RBW 1 kHz RF Att 10 dB
Ref Lvl ndB z20.00 dB VBW 3 kHz
70 dBuv BIW 3.40681363 kHz SWT 150 ms Unit dBuv
70
¥ [T1 53 /85 dBpy
[ ] B “
13.56018030 MHz
&0 poYis 20,00 aB
1
\ BW 3.406871363 kA
0l VTl [T1] 34104 dBuy
13.5585470% MAz
Yo [T1] 34129 dBuy
40 13.56195301 MHg INM
1MAX T 2 1ma
) V | \\ / \
- || I “ HN I rW W : \IWM
10 JN
U “
0|
-10]
—20|
-30
Center 13.56 MHz 5 kHz/ Span 50 kHz
Date: 14.0CT. 2013 17:01:=27
QAF1466 Issued: 13//03/01  Revised: --/--/--
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5.4 15.225 (a)(b)(c)(d) Field Strength of Fundamental Emission

5.4.1 Setting Remarks

-The test setup was made in accordance with ANSI C63.4:2003 on the table installed in a
semi-anechoic chamber.

-The turntable was fully rotated. The highest radiation from the equipment was recorded.

-The measurement was carried out with both horizontal and vertical antenna polarization.

-The measurement was carried out with the measuring distance of 3 m.

-The test receiver with Quasi Peak detector is in accordance with CISPR 16-1-1.
*The measurement was carried out with the measuring distance of 3 m.

Then the limit of 30 m distance was converted to the limit of 3 m distance with the 40log(30 m/ 3 m).
- Refer to the figure of 3.2 Test configuration.

5.4.2 Minimum Standard

15.225 (a) The field strength of any emissions within the band 13.553 MHz to 13.567 MHz
shall not exceed 15,848 microvolts/meter at 30 meters.
(b) Within the bands 13.410 MHz to 13.553 MHz and 13.567 MHz to 13.710 MHz, the field
strength of any emissions shall not exceed 334 microvolts/meter at 30 meters.
(c) Within the bands 13.110 MHz to 13.410 MHz and 13.710 MHz to 14.010 MHz the
field strength of any emissions shall not exceed 106 microvolts/meter at 30 meters.

5.4.3 Result

EUT complies with the requirement.

Uncertainty of measurement result : +3.64 dB

Date of testing > October 9, 2013
Temperature : 23C

Humidity © 52%

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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5.4.4 Measured Data
For Paper Core Module
[-15%V]
Antenna Correction Peak
Frequency | Pola. Reading Factor Power Limit Margin
[MHz] [deg.] [dBuV] [dB] [dBuV/m] | [dBpV/m] [dB]
13.110 0 4.26 20.2 24.5 69.5 45.0
13.410 0 4.26 20.2 24.5 80.5 56.0
13.553 0 25.17 20.3 45.5 90.4 44.9
13.560 0 38.30 20.3 58.6 123.9 65.3
13.567 0 25.54 20.3 45.9 90.4 44.5
13.710 0 4.26 20.3 24.6 80.5 55.9
14.010 0 4.26 20.3 24.6 69.5 44.9
[£0%V]
Antenna Correction Peak
Frequency | Pola. Reading Factor Power Limit Margin
[MH z] [deg.] [dBuV] [dB] [dBpV/m] | [dBuV/m] [dB]
13.110 0 4.26 20.2 24.5 69.5 45.0
13.410 0 4.26 20.2 24.5 80.5 56.0
13.553 0 29.10 20.3 49.4 90.4 41.0
13.560 0 42.30 20.3 62.6 123.9 61.3
13.567 0 29.49 20.3 49.8 90.4 40.6
13.710 0 4.80 20.3 25.1 80.5 55.4
14.010 0 4.26 20.3 24.6 69.5 44.9
[+15%V]
Antenna Correction Peak
Frequency | Pola. Reading Factor Power Limit Margin
[MH z] [deg.] [dBpV] [dB] [dBpV/m] [[dBpV/m]| [dB]
13.110 0 4.26 20.2 24.5 69.5 45.0
13.410 0 4.26 20.2 24.5 80.5 56.0
13.553 0 30.54 20.3 50.9 90.4 39.5
13.560 0 43.71 20.3 64.1 123.9 59.8
13.567 0 30.88 20.3 51.2 90.4 39.2
13.710 0 5.06 20.3 25.4 80.5 55.1
14.010 0 4.26 20.3 24.6 69.5 44.9

ERF131021
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5.4.4 Measured Data (Continued)
For Ink Ribbon No.1 Module
[-15%V]
Antenna Correction Peak
Frequency | Pola. Reading Factor Power Limit Margin
[MHz] [deg.] | [dBnV] [dB] [dBpV/m] [[dBuV/m]|  [dB]
13.110 90 4.26 20.2 24.5 69.5 45.0
13.410 90 4.26 20.2 24.5 80.5 56.0
13.553 90 26.45 20.3 46.8 90.4 43.6
13.560 90 39.67 20.3 60.0 123.9 63.9
13.567 90 26.84 20.3 47.2 90.4 43.2
13.710 90 4.26 20.3 24.6 80.5 55.9
14.010 90 4.26 20.3 24.6 69.5 44.9
[£0%V]
Antenna Correction Peak
Frequency | Pola. Reading Factor Power Limit Margin
[MH z] [deg.] [dBpV] [dB] [dBpV/m] | [dBuV/m] [dB]
13.110 90 4.26 20.2 24.5 69.5 45.0
13.410 90 4.26 20.2 24.5 80.5 56.0
13.553 90 29.23 20.3 49.6 90.4 40.8
13.560 90 42.46 20.3 62.8 123.9 61.1
13.567 90 29.66 20.3 50.0 90.4 40.4
13.710 90 4.26 20.3 24.6 80.5 55.9
14.010 90 4.26 20.3 24.6 69.5 44.9
[+15%V]
Antenna Correction Peak
Frequency | Pola. Reading Factor Power Limit Margin
[MHz] [deg.] [dBpV] [dB] [dBpuV/m] | [dBuV/ml] [dB]
13.110 90 4.26 20.2 24.5 69.5 45.0
13.410 90 4.26 20.2 24.5 80.5 56.0
13.553 90 30.81 20.3 51.2 90.4 39.2
13.560 90 43.96 20.3 64.3 123.9 59.6
13.567 90 31.15 20.3 51.5 90.4 38.9
13.710 90 4.54 20.3 24.9 80.5 55.6
14.010 90 4.26 20.3 24.6 69.5 44.9
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5.4.4 Measured Data (Continued)
For Ink Ribbon No.2 Module
[-15%V]
Antenna Correction Peak
Frequency | Pola. Reading Factor Power Limit Margin
[MHz] [deg.] [dBuV] [dB] [dBpV/m] | [dBpV/m] [dB]
13.110 0 4.26 20.2 24.5 69.5 45.0
13.410 0 4.26 20.2 24.5 80.5 56.0
13.553 0 27.42 20.3 47.8 90.4 42.6
13.560 0 40.66 20.3 61.0 123.9 62.9
13.567 0 27.78 20.3 48.1 90.4 42.3
13.710 0 4.26 20.3 24.6 80.5 55.9
14.010 0 4.26 20.3 24.6 69.5 44.9
[+0%V]
Antenna Correction Peak
Frequency | Pola. Reading Factor Power Limit Margin
[MHz] [deg.] [dBuV] [dB] [dBpV/m] | [dBuV/ml] [dB]
13.110 0 4.26 20.2 24.5 69.5 45.0
13.410 0 4.54 20.2 24.8 80.5 55.7
13.553 0 30.28 20.3 50.6 90.4 39.8
13.560 0 43.42 20.3 63.8 123.9 60.1
13.567 0 30.64 20.3 51.0 90.4 39.4
13.710 0 4.26 20.3 24.6 80.5 55.9
14.010 0 4.26 20.3 24.6 69.5 44.9
(+15%V]
Antenna Correction Peak
Frequency | Pola. Reading Factor Power Limit Margin
[MH z] [deg.] [dBpV] [dB] [dBuV/m] |[dBpV/m]| [dB]
13.110 0 4.26 20.2 24.5 69.5 45.0
13.410 0 4.80 20.2 25.0 80.5 55.5
13.553 0 31.44 20.3 51.8 90.4 38.6
13.560 0 44.60 20.3 64.9 123.9 59.0
13.567 0 31.75 20.3 52.1 90.4 38.3
13.710 0 4.26 20.3 24.6 80.5 55.9
14.010 0 4.26 20.3 24.6 69.5 44.9
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5.5 15.225 (e) Frequency Tolerance

5.5.1 Setting Remarks

-The EUT was placed in an environmental test chamber, exposed in extreme temperatures until
its temperature is stabilized.
-The measurement was carried out at every 10°C from -20°C to +50°C in the most common

nominal supply voltage and the measurement was carried out at £15 % of rated voltage at 20°C.
- Refer to the figure of 3.2 Test configuration.

5.5.2 Minimum Standard

15.225 (e) The frequency tolerance of the carrier signal shall be maintained within +/- 0.01% of the
operating frequency over a temperature variation of -20°C to +50°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°C. For battery operated equipment, the

equipment tests shall be performed using a new battery.

5.5.3 Result

EUT complies with the requirement.

Uncertainty of measurement result : =1 Hz
Date of testing *  October 10, 11 and 14, 2013
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5.5.4 Measured Data
For Paper Core Module
Supply Measured
Temp Voltage Frequency Limit Deviation Limit Error
[C] [V] [Hz] [+H 7] [Hz] [%] [%)
-20 5 13560159.0 | 1356.00 159.0 +0.01 0.00117
-10 5 13560205.1 | 1356.00 205.1 +0.01 0.00151
0 5 13560218.4 | 1356.00 218.4 +0.01 0.00161
10 5 13560214.7 | 1356.00 214.7 +0.01 0.00158
20 5 13560197.6 | 1356.00 197.6 +0.01 0.00146
30 5 13560173.7 | 1356.00 173.7 +0.01 0.00128
40 5 13560152.7 | 1356.00 152.7 +0.01 0.00113
50 5 13560142.3 | 1356.00 142.3 +0.01 0.00105
Supply Measured
Temp Voltage Frequency Limit Deviation Limit Error

[C] [V] [Hzl [+Hzl [Hz] [%] [%]
20 4.25 13560193.3 | 1356.00 193.3 +0.01 0.00143
20 5.00 13560197.6 | 1356.00 197.6 +0.01 0.00146
20 5.75 13560194.9 | 1356.00 194.9 +0.01 0.00144

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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5.5.4 Measured Data (Continued)
For Ink Ribbon No.1 Module
Supply Measured
Temp Voltage Frequency Limit Deviation Limit Error
[C] [V] [Hz] [+H 7] [Hz] (%] [%]
-20 5 13560158.8 | 1356.00 158.8 +0.01 0.00117
-10 5 13560205.9 | 1356.00 205.9 +0.01 0.00152
0 5 13560219.5 | 1356.00 219.5 +0.01 0.00162
10 5 13560215.9 | 1356.00 215.9 +0.01 0.00159
20 5 13560198.5 | 1356.00 198.5 +0.01 0.00146
30 5 13560174.5 | 1356.00 174.5 +0.01 0.00129
40 5 13560153.8 | 1356.00 153.8 +0.01 0.00113
50 5 13560142.7 | 1356.00 142.7 +0.01 0.00105
Supply Measured
Temp Voltage Frequency Limit Deviation Limit Error

[C] [V] [Hzl [+Hzl [Hz] [%] [%]
20 4.25 13560193.7 | 1356.00 193.7 +0.01 0.00143
20 5.00 13560198.5 | 1356.00 198.5 +0.01 0.00146
20 5.75 13560200.2 | 1356.00 200.2 +0.01 0.00148
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5.5.4 Measured Data (Continued)
For Ink Ribbon No.2 Module
Supply Measured
Temp Voltage Frequency Limit Deviation Limit Error
[C] [V] [Hz] [+H 7] [Hz] (%] [%]
-20 5 13560159.2 | 1356.00 159.2 +0.01 0.00117
-10 5 13560205.4 | 1356.00 205.4 +0.01 0.00151
0 5 13560219.8 | 1356.00 219.8 +0.01 0.00162
10 5 13560216.0 | 1356.00 216.0 +0.01 0.00159
20 5 13560198.5 | 1356.00 198.5 +0.01 0.00146
30 5 13560174.6 | 1356.00 174.6 +0.01 0.00129
40 5 13560153.6 | 1356.00 153.6 +0.01 0.00113
50 5 13560142.7 | 1356.00 142.7 +0.01 0.00105
Supply Measured
Temp Voltage Frequency Limit Deviation Limit Error

[C] [V] [Hzl [+Hzl [Hz] [%] [%]
20 4.25 13560194.3 | 1356.00 194.3 +0.01 0.00143
20 5.00 13560198.5 | 1356.00 198.5 +0.01 0.00146
20 5.75 13560201.1 | 1356.00 201.1 +0.01 0.00148

ERF131021 Cosmos Corporation QAF1466 Issued: 13//03/01  Revised: --/--/--
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6. Photos

6.1 Photo of the EUT
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6.2 Setup Photo (AC Power Line Conducted Emission)
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6.3 Setup Photo (Radiated Spurious Emission)

9 kHz to 30 MHz
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6.3 Setup Photo (Radiated Spurious Emission) (Continued)

30 MHz to 1 GHz
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6.4 Setup Photo (Field Strength of the Fundamental Emission)
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7. List of Test Measurement Instruments
AC Power Line Conducted Emission
Instruments Manufacturer Model Serial No. gi?;?::g
EMI Test Receiver SIE%I_\I;V)AEgzZ ESCI 100413 gggﬁzgi
Arﬁﬁiﬁ;ﬁms Kyoritsu KNW-341C (F) §-1659-1 ggzgiﬁi
RF Cable Fujikura 3D-2W 0Co1 ;813;82;(1)2
RF Cable SUHNER RG223/U 888?1 ;812;82;(1)8
RF Selector TSJ RFM-E221 3148 ;812;8;(1)8
Radiated Emission
Field Strength of Fundamental Emission
Instruments Manufacturer Model Serial No. gi?;itl‘:g
EMI Test Receiver § (?élvlaiR&; ESIB40 100211 ;812;8228
contmrony | PACKARD | ono | 2owAomer G0
Aj&‘zg’;" gggvgf;; HFH2-7Z2 827945 2013/10/05
(150 KkHz to 30 MHz) / TOYO { HFH2-7Z2P /011/127 2014/10/04
o it 0 oo iy | SCHWARZBECK | VHBBS124 B 1301123
o | SCHWARZBECK | UHALP 8108 645 2012/11/24
(300 MHz to 1 GHz) 2018/11/23
otz aoy | Puilkurs 5D-2W 000 | omgonseo
ouomwumy | SUHNER | RGzU oct | sonaos
ounoiouy | SUENER | RG2SU | 0018 | e
ot o1 g | Pk sD-2W 00U | naoum
oz o1Gmg | SVHNER | RG21U 0C16 | soraoans
comptsw1Gmg | SVENER | RGaoo 001 | naoum
RF Selector TSJ RFM-E121 03149 ;812;8322
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7. List of Test Measurement Instruments (Continued)
Frequency Tolerance

Instrument Manufacturer Model Serial No Calibrated
S S : Date/Until
. ROHDE & 2013/03/30
EMI Test Receiver SCHWARZ ESIB40 100211 9014/03/29
Thermostatic 2013/08/22
Chamber ESPEC PU-2KP 14010422 9014/08/31
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