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SECTION 1. Applicant information
Company Name : Sony Corporation
Company Trade Name : SONY
Address : 4-14-1, Asahi-cho, Atsugi-shi, Kanagawa-ken, 243-0014 Japan
Telephone Number © +81-46-230-5602
Facsimile Number © +81-46-230-634
Contact Person : H.Komoriya

SECTION 2: Equipment under test (E.U.T.)

2.1 I dentification of E.U.T.

Unique Type Identification : Handy Reader / Writer
Model No. © MLU-200

Seria No. : 1001

Rating : DC36V

Country of Manufacture : Japan

Receipt Date of Sample : January 16, 2001

2.2 Product Description

2.2 Product Description

Mode:MLU-200 (referred to as the EUT in this report) is Handy Reader/Writer of Personal computer system.
The specification is as follows;

Data reading/writing without physical contact with the memory label.

Anticollison is realized for the data transmission between MLU-200 and the memory labels.

Transmission frequency 13.56MHz

Modulation : ASK

Operation frequency : 18.432MHz and 48.000MHz
A-pex International Co., Ltd.
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SECTION 3: Test specification, methods & procedures

31  Test Specification

Test Specification : FCC Part 15 Subpart C
Title : FCC 47CFR Part15 Radio Frequency Device

Subpart C Intentional Radiators
§ 15.225 Operation withinthe Band 13.553 - 13.567 MHz

3.2 M ethods & Procedures

No. Item Test Procedure Specification Remarks

Electric Fidd Strength of . -

1 Fu A Emision FCC/ANS C634:1992 § 15225
Electric Fidd Srrength of -

2 FCC/ANS C63.4:1992
Spurious Emisson 8 15225(t)

3 |Frequency Tolerance FCC/ANS C63.4:1992 § 15.225(c) -

4 | Conducted Emission FCC/IANS C63.4:1992 § 15.207(3)

A-pex International Co., Ltd.
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SECTION 4: Operation of E.U.T. during testing

41  Operating Modes
The EUT exercise program used during radiated testing was designed to exercisethe various system
componentsin amanner Smilar to typical use.

The sequence is used
Radiated Emission : Continuously read/write mode(Radio transmission)
Conducted Emission: Communication mode(The data are communicating between MLT-200.)

Justification: The system was configured in typical fashion (as acustomer would normally useit) for testing.

4.2 Configuration and peripherals

Radiated Emission

Front View Top View

A EUT

A EUT

A-pex International Co., Ltd.
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Conducted Emission

Front View

A:FUT

T ~
| 7
A 120V/60Hz Q
120V/60Hz
L [:Ferrite Core 120VI60Hz 15 ovigomHz L
Top View

120V/60Hz 120V/60Hz

T 120V/60Hz 120V/60Hz

[y

G |_F—| A:EUT

@ :Ferrite Core

* Cabling was taken into consideration and test datawas taken under worst case conditions.
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Description of EUT and Support equipment
No. | Item Modd number Serial number | Manufacturer Remark
A Handy Reader/Writer | MLU-200 1001 Sony Corporation EUT
B Terminal MLT-200 - Sony Corporation -
C Power Supply SWAQ0902W 1001 TAMURA Corporation | -
D Color Graphic Display | GDM-17SE1 2100506 Sony Corporation -
E Personal Computer GXMT 5166 S36M9 DELL -
Computer Corporation
F Mouse Mouse Port Compatible 02023610 Microsoft -
Mouse 219
G | Keyboard SK-1000REW M960493442 DELL -
Computer Corporation
H Printer DESKJET 815C C6411C MY9BH1BOF3 | Hewleit Packard -
I AC Power Adapter C6409-60014 BOMO9B Hewlett Packard -
List of cables used
No. | Name Length (m) Shield Backshell Material
RS-232C cable 20 Y -
Printer cable 30 Y -
Monitor cable 15 Y -
AC power cable 20 N -
DC power cable 15 N -
USB cable 0.8 Y -
AC power cable 18 N -
DC power cable 20 N -
Mouse cable 19 Y -
Keyboard cable 19 Y -

A-pex International Co., Ltd.
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SECTION 5: Summary of test results
51 Testresults
No. [Item Test Procedure Specification Remarks Result
Electric Field Strength of FCC Part15 Subpart C
1 |Fundamental and Spurious |FCC/ANS C63.4:1992 § 15.225(a),(b) 10m Complies
Emissions(9kHz — 30MHz)
Electric Fiedd Strength of FCC Part15 Subpart C
2 |Spurious Emission FCC/ANS C63.4:1992 § 15.225(b) 3m Complies
(30MHz — 1000MH2)
Frequency Tolerance ) FCC Part15 Subpart C i .
3 FCC/ANS C63.4:1992 § 15.225(C) Complies
Conducted Emission . FCC Part15 Subpart C .
4 FCC/ANS C63.4:1992 § 15207(a) Complies
A-PEX INTERNATIONAL hereby confirmsthat E.U.T., in the configuration tested,
complieswith the specificationsFCC Part15 Subpart C.
5.1.1 Electric Field Strength M easurement of Fundamental Frequency
Thefollwing table lists frequency at which emissions were measured using a Quasi-Peak detector
and & atest distance of 10m
Ant. Recever Correction Fed
Frequency Reading Factor Strength Limit Margin
(MHz) (dBp V) (dB) (dBM VIm) (dBu VIim) (dB)
1356 36.7 -1.3 354 9.0 63.6

Note: The limit was caculated using the square of an inverse liear distance extrapolation factor
(40dB/decade) .i.e 40logo(dl/d2).

30m Fundamenta Emission Limit (10,0000 V/m) = 20log,0(10,000) = 80.0dBM V/m
10m Fundamental Emission Limit = 80dBU V/m + 40100,0(30/10) = 99.0dBHM V/m

Field strength calculation

Thefied strength is caculated by adding the Antenna Factor, Cable Factor and Antenna Pad, and subtracting the

Amplifier Gain from the messured reading. The sample calculaion isasfollows:

FS=RA +AF+CF+AT-AG
where FS=FHed Strength
RA = Recaiver Amplitude
AF = Antenna Factor
CF = Cable Factor
AT = Antenna Ped
AG =Amplifier Gain

Assume areceaver reading of 36.7 dBM V isobtained. The antenna Factor of 20.2 dB, Cable Factor of 0.7 dB and
Antenna Pad of 6.0 dB isadded. The Amplifier Gain of 28.2 dB is subtracted, giving afield strength of 35.4 dBU V/im.

ES=3594+2024+074+60_282=_354dBU \/m

A-pex International Co., Ltd.
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5.1.2 Electric Field Strength of SpuriousEmission

Theinitid step in collecting radiated data was a spectrum andyzer peak scan of the messurement range
(9kHz-1000MHz).

Thefina datawas reported in the worst-case emissions.

Thefollwing table lists frequency at which emissions were measured using a Quasi-Peak detector.

Test distance : 10m(9kHz — 30MHZz)

Test distance : 3m(30MHz — 1000MHz)

The minimum margin to thelimit isasfollows:

Ant. Recdver Correction Fedd
Frequency Pol.  Reading Factor Strength Limit Margin
(MHz) (dBu V) (dB) (dBu V/im) (dBu Vim) (dB)
39323 Ve 301 -20 371 46.0 89

Field strength calculation

Thefidd strength is cdculated by adding the Antenna Factor, Cable Factor and Antenna Pad, and subtracting the Amplifier Gain from
the measured reading. The sample caculaion isasfollows:

FS=RA+AF+CF+AT-AG

where FS=Fed Strength
RA = Receiver Amplitude
AF = Antenna Factor
CF = Cable Factor
AT = Antenna Pad
AG = Amplifier Gain

Assume areceiver reading of 39.1dBl V is obtained. The antenna Factor of 15.6 dB, Cable Factor of 4.2 dB and Antenna Pad of 5.9
dB isadded. The Amplifier Gain of 27.7 dB is subtracted, giving afield strength of 37.1 dBU V/im.

FS=39.1+156+42+59-27.7=37.1dBM V/m

A-pex International Co., Ltd.
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Measurements were performed to determine the frequecny stability of the fundamental emisson from the EUT when
subjected to avariation in ambient temperature and avariation of supply voltage.

5131

The amibient temperature was varied from —20

Variation of Amibent Temperature

shdl be maintained withint 0.01% of the operating frequency.

Frequency Error Limit; 13.56MHz : £+ 0.01%(1.356kHz)
Lower frq Limit =13.55864MHz / Upper frg Limit = 13.56136MHz

to +50 . During thetes, the fundamenta frequency of the EUT

Tempearture( ) | Ominuts 2 minuts 5 minuts 10 minuts | Result
-20 -306Hz -259Hz -205Hz -133Hz Complied
+50 -302Hz -223Hz - 188Hz - 125Hz Complied

5.1.3.2Variation of Supply Voltage

Battery full charge

5.1.4 Data of conducted emission test

Theinitial step in collecting conducted datais a spectrum analyzer peak scan of the measurement range

(450kHZz-30MH2).

The final datarepresents worst-case emissions.

Frequency
(MHz)

Measured
(N/LD) (dBH V)

LISN

Factor(dB)

Reault

(dBH V)

(dBH V)

Margin

(dBu V)

0.6945

41.2

* All reedings are quasi-pesk mode.
* LISN Factor = indude Cable loss

0.8

420

480

6.0

A-pex International Co., Ltd.
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52  Uncertainty

Radiated Emisson Test

The measurement uncertainty (with a 95% confidence leve) for thistest was £ 3.3dB.

O Thedatalisted in thistest report may exceed the test limit because it does not have enough margin (more than 3.3dB).
m Thedatalisted in thistest report has enough margin, more than 3.3dB.

Conducted Emission Test

The measurement uncertainty (with a 95% confidence leve) for thistest was £ 2.0dB.

O Thedatalisted in thistest report may exceed the test limit because it does not have enough margin (more than 2.0dB).

® Thedatalisted in thistest report has enough margin, more than 2.0dB.

53  Test equipment used

See SECTION 6: TEST EQUIPMENT USED

54  Test Location
A-PEX International Co.,Ltd. YokowaNo.3 test site
108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 Japan

Telephone number : +81-596-39-1485
Facsimile number . +81-596-39-0232

This site has been fully described in areport submitted to FCC office, and listed on September 12, 2000
(Regidtration number: 90412).

*NVLAP Lab. code : 200109-0

55  Test Configuration Photographs

See Appendix 1.

56 Dataof EMI Test

See Appendix 2.

A-pex International Co., Ltd.
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EMI test instrument
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Instrument Mfr. Model No. Control No. Calibration date/ Interval
Pre Amplifier Hewlett Packard 8447D AF-01 November 6, 2000/ 1 year
Biconicd Antenna Schwarzbeck BBA9106 BA-03 April 29,2000/ 1 year
Logperiodic Antenna Schwarzbeck UKLP9108-A LA-06 April 30,2000/ 1 year

LISN Schwarzbeck NSLK8127 LS03 November 3, 2000/ 1 year
LISN Rohde & Schwarz ESH3-Z5 LS04 November 3, 2000/ 1 year
Spectrum Analyzer Hewlett Packard 8567A SA-04 November 6, 2000/ 6 months
Test Recaiver Rohde & Schwarz ESHSI0 TR-05 August 18, 2000/ 1 year

Test Recelver Rohde & Schwarz ESVSI0 TR-06 August 10, 2000/ 1 year
Universal Counter Aglent 53131A uC-01 October 1,2001/ 1 year

* All measurement equipment istraceabl e to national standard.

A-pex International Co., Ltd.

YOKOWA LAB.

108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 JAPAN
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SECTION 7 Radiated emission

7.1  Operating environment
Thetest was carried out in an open site.

Temperature . Seedata
Humidity . Seedata

7.2  Tes configuration

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

Therear of EUT, including peripherals was aligned and flush with rear of tabletop.

Test was made with the antenna positioned in both the horizontal and vertica planes of polarization.

The measurement antennawas varied in height above the conducting ground plane to obtain the maximum signd strength.

Figure 1 Drawing of thetest set-up

9kHz - 30 MHz 30 MHz - 1000 MHz

Scan from
EUT EUT 1mto4m

4 &

RS S

A

Metal ground plane

: ; . . : L
| Io.s m oM | | Io.s m

1 | 1

lg 1 :

l !

>: Metal ground plane

X 100m 30m
7.3  Test conditions
Frequency range : 9kHz-30MHz (Loop antenna) / 30MHz-300MHz (biconical antenna)
/ 300MHz-1000MHz (L og-periodic antenna)
Test distance : 10m(9%kHz - 30MH2z)
: 3m(30MHz — 1000MHz)
EUT position . Table top

74  Test procedure

The Radiated Electric Field Strength intensity has been measured on an open test site with aground plane

at a distance of 3mand 10m from the EUT to the antenna.

Pre check measurements were performed in a shielded room or used search coil for ambient noise at high-level,
especialy

from 272MHz to 288MHz.

M easurements were performed with a quasi-peak detector.

The measuring antenna height was varied between Imto 4m(30-1000MHz) 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.

The EUT was put into operation at Read/write mode.

75 Results
Summary of the test results: Pass

Date: 2001-01-22 Tested by: Naoki Sakamoto

A-pex International Co., Ltd.
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SECTION 8: Conducted emission

8.1  Operating environment
Thetest was carried out in ashielded room (3.6x 7.2x 2.4m).

Temperature . Seedata
Humidity . See data

8.2  Test configuration

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

The rear of tabletop was located 40cm to the vertical conducting plane. The rear of EUT, including peripheras aigned and flush
with rear of tabletop. All other surfaces of tabletop was at least 80cm from any other grounded conducting surface. Each EUT
current-carrying power lead, except the ground (safety) lead, were individualy connected through aLISN to the input power
source. All unused 502 connectors of the LISN were resistively terminated in 50Q  when not connected to the measuring
equipment.

A drawing of the sat up isshown in fig. 1 and the photos of Appendix 1.
Figure 1. Drawing of thetest set-up

L H lagn

AC Mains

LISN

Metal Ground Plane

8.3  Test conditions
Frequency range : 045MHz-30MHz

EUT position . Table top

84  Test procedure

The AC Mains Terminal Continuous disturbance V oltage has been measured with the EUT in a shielded room
The EUT was connected to a Line Impedance Stabilization Network (LISN).

An overview sweep with peak detection has been performed.

The measurements have been performed with a quasi-peak detector and if required, with an average detector.
The EUT was put into operation at Communication mode.

85 Results
Summary of the test results:  Pass

Date:  2001-01-18 Tested by: N. Sekamoto

A-pex International Co., Ltd.
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APPENDIX 1: Photographs of test setup

Radiated emission
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APPENDIX 2. Dataof EMI test

This section contains the following data

Radiated emisson: A2-1and A2-2
Carrier frequency Band width: A2-3
Conducted emission ; A2-4and A2-7

A-pex International Co., Ltd.

YOKOWA LAB.
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DATA OF RADTATION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA NO, 3 OPEN SITE

COMPANY * Sony Corporatiocn REPORT NO : 21EE0013-YW-1
TRADE NAME : SONY REGULATION ¢ FCC Part 15 Subpart C. 225
EQUIPMENT . Handy Reader/Writer TEST DISTANCE : 10m
MODEL © MLU-200 FCC ID : AK8MLU200
POWER . DC3.6V
DESCRIPTION ! Read/Write mode
REMARKS : 9kHz - 30MHz : )M//’”"““W“‘m\
DATE : 01/22/2001 T
ENGINEER . Naoki Sakamoto
No. | FREQ | ANT READING ANT |CABLEIATTEN.| AMP RESULT LIMIT MARGIN
TYPE| HOR VER [Factor|LOSS GAIN HOR i VER HOR . VER
[MHz] (dBuV1[dBu V] [dB] | [dB] | [dB] | [dB] |[dB V/m][dB p V/m{dB x V/m] [dB] [dB]
1 113.56| BB | 33.8 | 36.7 | 20.2] 0.7 | 6.0 |28.2 32.5 35.4 99.0 66. 5 63.6
2712} BB 25.2 | 25,3 | 21.2 ] 0.9 | 6.0 [28.3}] 25.0 25,1 48.5 23.5 | 23.4

SAMPLE CALCLATION : Reading + ANT.Factor + Cable Loss —-AMP.Gain + ATTEN.
Nol : Carrier Limit = 80.0dBuV/m + 401log(30/10)
No2 : Spurious Limit = 29.5dBuV/m + 401l0g(30/10)

ALL other spurious emissions are more than 20dB below the limits

A2-1

Page




Applicant
Kind of Equipment
Model No.

DATA OF RADIATION TEST

: Sony Corporation
: Handy Reader/Writer
: MLU-200 (FCC 1D : AK8MLU200)

A-PEX INTERNATIONAL CO,, LTD.
YOKOWA No.3 OPEN TEST SITE
Report No. : 21EE0013-YW-1

Serial No. :

Power : DCG3. 6V

hode  Roma/ueite medo -
emarks : z - 2 e

Date : 1/22/2001 A=

Test Distance 3 m

Temperature : 18 °C Engineer - Naoki Sakamoto

Humidity : 38 %

Regulation : FGC Part15B CLASS B

No. FREQ. ANT READING ANT AMP CABLE ATTEN. RESULT LIMITS MARGIN

TYPE HOR VER FACTOR GAIN LOSS HOR VER HOR VER
[MHz] (dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] [dBuV/m] [dB]

1. 40.69 BB 23.5 25.6 14.5 28.3 1.2 5,9 16.8 18.9 40.0 23.2 21.1
2. 54,24 BB 27.9 30.0 9.8 28.2 1.3 6.0 16.8 18.9 40.0 23.2 21.1
3. 67.80 BB 30.5 27.2 7.1  28.0 1.6 5.9 17.1 13.8 40.0 22.9 26,2
4. 81.36 BB 355 34.2 6.6 27.8 1.7 59 21.9 20.6 40.0 18.1 19.4
5. 94,93 BB 32.2 31.9 9.2 27.9 1.8 5.9 2.2 20.9 43.5 22.3 22.6
6. 108.49 BB 27.8 26.1 11.6 281 2.0 59 19.2 17.5 43.5 24.3 96.0
7. 122.05 BB 30.5 27.5 13.5 28.2 2.1 6.0 23.9 20.9 43.5 19.6 22.6
8. 135.60 BB 31.8 27.7 144 280 2.3 59 2.4 922.3 435 17.1 21.2
9. 176.27 BB 30.9 254 158 27.8 2.6 6.0 27.5 220 43.5 16.0 2.5
10. 203.40 BB 32,4 27.0 165 28.0 2.8 59 296 242 43.5 13.9 19.3
11. 325.45 BB 29.1 30.3 4.7 27.6 3.7 6.0 25.9 927.1 46.0 20.1 18.9
12. 393.23 BB 28.7 39.1 156 27.7 4.2 59 267 37.1 46.0 19.3 8.9
13. 420.36 BB 29.2 37.8 160 27.8 4.4 6.0 27.8 36.4 460 182 9.6

GALCULATION: READING + ANT. FACTOR + CABLE LOSS - AMP.GAIN + ATTEN.

Al| other spurious emmisions are more than 20dB below the limits.

ANT. TYPE:30-300MHz Biconical, 300-1000MHz Logperiodic

Page: A2 ‘”‘2
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Applicant
Kind of Equipment

DATA OF CONDUCTION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.3 OPEN TEST SITE
Report No. : 21EE0013-YW-1

: Sony Gorporation
. Handy Reader/Writer

Model No. : NMLU-200

Serial No. :

;oger : gggﬁﬁv 4
ode : unication mode

Remarks  FGC 1D : AK8MLU200 ——

Date L 1/18/2001 /%

Phase : Single Phase

Temperature 20 °C Engineer : Naoki Sakamoto

Humidity 136 %

Regulation > FGC Part15B CLASS B

No. FREQ. READING (N) READING(L1) LISN CABLE ATTEN. RESULT LIMITS MARGIN

QP AV QP AY FACTOR LOSS QP AV QP AV QP AV
(MHz] [dBuV] [dBuV] (dB] [dB] [dB] [dBuV] [dBuV] [dB]

1. 0.6945 41.2 - 40.9 - 0.7 0.1 0.0 42.0 - 48,0 0.0 6.0 -
2. 0.8916 39.7 - 39,0 - 0.7 0.2 0.0 40.6 - 48.0 0.0 7.4 -
3. 1.2032 36.4 -  37.5 - 0.7 0.2 0.0 3814 - 48.0 0.0 9.6 -
4, 1.2150 36.6 - 37.7 - 0.7 0.2 0.0 38.6 - 48.0 0.0 9.4 -
5. 2.0700 32.3 - 33.2 - 0.7 0.1 0.0 34.0 - 48,0 0.0 i4.0 -
6. 6.1975 29.9 - 29.9 - 0,9 0.3 0.0 31.1 - 48,0 0.0 1i6.9 -
7. 13.6810 27.8 - 27.5 - 1.3 0.3 0.0 29.4 - 48,0 0.0 18.6 -

CALGULATION: READING + LI1SN FACTOR + CABLE LOSS + ATTEN.

All other spurious emissions are more than 20dB below the limits.

Page: A 2 -4




Applicant
Kind of Equipment
Nodel No.
Serial No.
Power

Node
Remarks
Date

Phase
Temperature
Humidity
Regulation

Emission Level [dBpuV]

100

DATA OF CONDUCTION TEST

. Sony Gorporation
. Handy Reader/Writer
: NMLU~200

: DC3. 6V

. Communication mode
: FGC 1D : AKSMLU200
: 1/18/2001

. Single Phase

. 20

136 %

: FCC Part15B CLASS B

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.3 OPEN TEST SITE
Report No.: 21EE0013-YW-1

;9”‘ﬂ£ﬁ;:j:ﬂz;:;;mmewwwma

Engineer . Naoki Sakamoto

Ditissi-Paak % fyerage
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Applicant

Kind of Equipment :

Model No.
Serial No.
Power

Mode
Remarks
Date

Phase
Temperature
Humidity
Regulation 1
Regulation 2

DATA OF CONDUCTION TEST CHART

. Sony Corporation
Handy Reader/Writer
MLU-200

- DC3. 6V
: Gommunication Mode
: FCC ID : AKSMLU200

1 1/18/2001
: Single Phase

1 20 °C
: 36 %

: FCG Part15B CLASS B
: None

Emission Level [dBuV]

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.3 OPEN TEST SITE
Report No.: 21EEQO13-YW-1

Engineer : Naok: Sakamoto

PHASE:N

100

Note.

Peak hgld sta. DJta iL incor rected.
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PHASE:L1
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Note.

Peak hJId sta. DJta iL irfcor rected.
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DATA OF CONDUCTION TEST CHART

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.3 OPEN TEST SITE
Report No.: 21EE0013-YW-1

Applicant . Sony Corporation
Kind of Equipment : Handy Reader/Writer
Model No. © MLU-200
Serial No. :
Power : DC3. 6V
Eode k : gégn?gy AKSMLU200

emarks : : - S
Date L 1/18/2001 o
Phase : Single Phase é“/ﬂgﬁgiﬁf
Temperature 120 °C Engineer : Naoki Sakamoto
Humidity 136 %
Regulation 1 : FGC Part15B CLASS B
Regulation 2 . None

Emission Level [dBuV] PHASE:N

100 Note. Peak thd sta. DJta is pncorrected.
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Emission Level [dBuV] PHASE: Lt

100 Note. Peak hoid sta. DJta il; Lricorrected.
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