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SECTION 1: Applicant information

Company name . Hitachi Maxdll, Ltd.

Trade name o maxdl

Address . 2-12-24 Shibuya, Shibuya-ku, Tokyo 150-8321 Japan

Teephone Number . +81-3-5467-9343

Facamile Number . +81-3-5467-3516

Contact Person : Naoyuki Kikuchi

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

21  Identification of E.U.T.

Type of Equipment . Persond Reader Writer (RFID SY STEM)

Mode No. : ME-P1000-U

Sarid No. Do-

Rating . DC+5V (supplied from USB I/F Line which is connected to the EUT)

Country of Manufacture 1 Japan

Receipt Date of Sample . December 5, 2000

2.2 Product Description

Modd: ME-P1000-U, referred to asthe EUT in thisreport, is a Persond Reader Writer which will be interfaced
by USB to connect to PC. The EUT reads and writes the information stored in aparticular IC card and Token.
Sze Approximately 6cm (D)x 6cm (W)x 10cm (H)

Weight: Approximately 135g

Operating Frequency : 6 MHz

Carrier Frequency - 13.56 MHz
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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 Intentiona Radiators
§ 15.225 Operation within the Band 13.553 - 13.567 MHz
3.2 Methods& Procedures
No. Item Test Procedure Specification Remarks
Electric Fidd Strength of i -
1 Fu A Emisson FCC/ANS C63.4:1992 § 15225
Electric Fidd Srrength of -
2 . _ FCC/ANS C63.4:1992 )
Spurious Emisson 8 15225()
3 |Freguency Tolerance FCC/ANS C63.4:1992 § 15.225(c) -
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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.

Thesequenceisused:  Running mode

Operation :  Continuous Reading and Writing between EUT and atoken

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

41 EUT Exercise Software

1. Turn on the PC, and start Windows.

2. Start micro computer, Tag Writeexe, which is on the desktop.

3. Choose REQx-RFOFF.cmf and push the start button

4. Push the operating button, and then Token and EUT run continuoudy .

4.2  Configuration and peripherals

Front View Top View
® AC 120V/60Hz
C A: EUT
L] D
D C ®
A: EUT
AC 120V/60Hz

* Cabling was taken into consderation and test data was taken under worst case conditions.

Description of EUT and Support equipment

No. | Item Modd number Serial number Manufacturer FCCID

A Persond Reeder Writer | ME-P1000-U - meaxdl EUT

B token ME-Y 1001-A-T - maxell -

C Note PC ARMADA V300 | AV3Cl1466T4 Compag Computer -
X4DCe458 Corporation

D AC Adaptor ADP-50B Z1T9952062968 COMPAQ -

List of cables used

No. | Name Length (m) Shield Backshell Material
USB I/F Cable 0.8 Y PV.C.
DC Power Cable 18 N PV.C.
AC Power Cable 19 N PV.C.
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SECTION 5:  Summary of test results
51 Testresults
No. [Item Test Procedure Specification Remarks Result
Electric Fied Strength of FCC Part15 Subpart C .
1 AN .4:1992
Fund A Emisson FCC/ANS C63.4:199; § 15.225(3) 3m Complies
Electric Field Strength of ) FCC Part15 Subpart C .
2 Spurious Emission FCC/ANS C63.4:1992 § 15.225(b) 3m Complies
Frequency Tolerance ) FCC Part15 Subpart C i .
3 FCC/ANS C63.4:1992 § 15.225(0) 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 a atest distance of 3m
Ant. Recelver Correction Fedd
Frequency Reeding Factor Strength Limit Margin
(MHz) (dBu V) (dB) (dBu V/im) (dBu Vim) (dB)
1356 415 -1.3 40.2 120.0 79.8

Note: The limit was caculated using the square of an inverse liear distance extrapolation factor
(40dB/decade) .i.e 40logo(d1/d2).

30m Fundamental Emission Limit (10,0000 V/m) = 20l0g,0(10,000) = 80dBM V/m
3m Fundamental Emission Limit = 80dBu V/m+ 40logio(30/3) = 120dBU V/m

Field strength calculation

Thefield strength is caculated 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 Fector
AT = Antenna Pad
AG = Amplifier Gain

Assume areceaver reading of 41.5 dBM V isobtained. The antenna Factor of 20.2 dB, Cable Factor of 0.7 dB and
Antenna Pad of 6.0 dB is added. The Amplifier Gain of 28.2 dB is subtracted, giving afield strength of 40.2 dBY V/im.

FS=415+202+0.7+6.0- 282 = 402 dBU V/Im
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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

and a atest distance of 3m

The minimum margin to thelimit isasfollows:

Ant. Recdver Correction Fedd
Frequency Pol.  Reading Factor Strength Limit Margin
(MH2) (dBu V) (dB) (dBu Vim) (dBu Vim) (dB)
40.68 Y 4.1 -6.7 344 400 5.6

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 caculation isasfollows:

FS=RA+AF+CF+AT-AG

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

Assume areceiver reading of 41.1dBl V is obtained. The antenna Factor of 14.5 dB, Cable Factor of 1.2 dB and Antenna Pad of 5.9
dB isadded. The Amplifier Gain of 28.3 dB is subtracted, giving afidd strength of 344 dBu V/im.

FS=411+145+12+59-283= 344 dBU V/Im
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5.1.3 Frequency Tolerance
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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 +1050Hz +720Hz +500Hz +480Hz | Complied
+50 +210Hz +180Hz - 90Hz - 120Hz Complied

5.1.3.2Variation of Supply Voltage

According to its specification, voltage supplied from host PC to this equipment is stable and hence this equipment
dose not fall into FCC Part 15 Subpart C clause 15.225(c)

Telephone:
Facamile:
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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.

53  Test equipment used

See SECTION 6: TEST EQUIPMENT USED

54  Test Location
A-PEX Internationa Co.,Ltd. YokowaNo.3 test site
108'Y okowar-cho, 1se-shi, Mie-ken 516-1106 Japan

Tedephone 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.

5.6 Dataof EMI Test

See Appendix 2.
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Instrument Mfr. Mode No. Control No.  [Calibration Until // Interval
Pre Amplifier Hewlett Packard 8447D AF-01 November 5, 2001 / 1 year
Attenuator Anritsu MP721B AT-06 June 8, 2001/ 1 year
Biconicd Antenna Schwarzbeck BBA9106 BA-03 April 28,2001/ 1 year
Temperature and Taba Espec Corp. PL-4KP CH-01 October 1, 2001/ 1 year
Humidity Chamber

Logperiodic Antenna Schwarzbeck UHALP9108-A [LA-06 April 29,2001/ 1 year
Loop Antenna Rohde & Schwarz HFH2-Z2 LP-01 November 3, 2002/ 3 year
Test Receiver Rohde & Schwarz EHSIO TR-05 August 17, 2001/ 1 year
Test Receiver Rohde & Schwarz ESVSIO TR-06 August 9, 2001/ 1 year
Universa Counter Agilent 53131A UC-01 October 1, 2001/ 1 year

* All measurement equipment istraceable to nationa standard.
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SECTION 7 Radiated emission

7.1  Operating environment
Thetest was carried out in an open site

Temperature . Seedaa
Humidity . Seedaa

7.2  Tes configuration

EUT was placed on a table of nomind size, 1m by 1.0m, 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

I:l EUT I:I EUT 1mto4m
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l
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I
I
1
I
L
la »
[ »
I
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30m Metal ground plane < 30m r: Metal ground plane
7.3  Test conditions
Frequency range : 9kHz-30MHz (Loop antenna) / 30MHz-300MHz (biconica antenna)
/ 300MHz-1000MHz (Log-periodic antenna)
Test distance : 3m
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 adistance of 3mfrom the EUT to the antenna.

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

from 272MHz to 288MHz.

Measurements were performed with a quasi-peak detector.

The measuring antenna height was varied between Im to 4m and EUT was rotated a full revolution in order to obtain the
maximum va ue of the dectric fidd intengty.

The measurements were performed for both vertical and horizontal antenna polarization.

The EUT was put into operation a Running mode.

75 Results
Summary of thetest results.  Pass

Date: 2000-12-05 and 06 Testedby: M. Koska
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APPENDI X 1: Photogr aphs of test setup

Radiated emission
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APPENDIX 2. Dataof EMI test

This section contains the following data

Radiated emission : A2-1and A2-5
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Applicant
Kind of Equipment

DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO., LTD,
YOKOWA No.3 OPEN TEST SITE
Report No.: 21CEQ031-YW-2

: Hitachi Maxell, Ltd.
: Personal Reader Writer

Mode! No. © ME-P1000-U

Serial No. :

Power : DG 5Y

Made . Running

Remarks :

Date : 12/6/2000

Test Distance *3m \

Temperature 122 °C Engineer : Makoto Kosaka

Humidity 1B K%

Regulation : FCC Part15C §15. 225(a)

No. EREQ. ANT READING ANT AMP  CABLE ATTEN, CRESULT LIMITS  MARGIN

TYPE ~ HOR VER FACTOR GAIN LOSS HOR VER HOR VER

[MHz] {dBuV] [dB/m] [dB] [dB] [dB] (B V/m] [dBuV/m] [dB]

1. 13.56 BB 41.5

36.3 20.2 28.2 0.7 6.0 40.2 350 120.0 79.8 850

CALCULATION: READING + ANT. FACTOR + CABLE LOSS — AMP.GAIN + ATTEN.

Except for the above table: adequate margin data below the limit
Carrier Limit=(30m:80dBuV/m) + 4010g(30/3)
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Applicant
Kind of Equipment
Mode! No.
Serial No.
Power

Mode

Remarks

Date

Test Distance
Temperature
Humidity
Regulation

No. FREQ. ANT
TYPE
[MHz]

READING  ANT
[dBpV] [dB/m] [dB] [dB] [dB]

‘DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO,, LTD
YOKOWA No.3 OPEN TEST SITE
Report No.: 21CE0031-YW-2

> Hitachi Naxell, Ltd.
. Personal Reader Writer

: NME-P1000-U
: DG 5V
5 Running
© 12/6/2000 ' M
t3m r/j;gf,
» 22 °C Engineer . Makoto Kosaka
: 35 %
. FCC Part1bGC §15.209(a)
AMP CABLE ATTEN. RESULT  LIMITS MARGIN
VER FACTOR GAIN  LOSS HOR VER HOR VER

[dBuV/m] [dBuV/m [dB]

L. 27.12 BB

33.1 2.2 283 0.9 6.0 32.9 32.9 69.5 36.6 36.6

CALCULATION: READING + ANT. FACTOR + CABLE LOSS - ANP.GAIN + ATTEN.

Except for the above table: adequate margin data below the limit
Spurious Limit=(30m:29. 5dBuV/m) + 40log(30/3)
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Applicant
Kind of Equipment

DATA OF RADIATION TEST

: Hitachi Maxell, Ltd.
. Personal Reader Writer

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.3 OPEN TEST SITE
Report No.: 21CE0031-YW-2

Mode! No. . ME-P1000-U
Sarial No. :
Power : DC 5VY
Mode . Running
gemarks : 12/5/2000
ate : )
Test Distance :3m fﬁﬁif,é%;gﬁéfi;
Temperature 126 °C Engineer . Makoto Kosaka
Humidity 130 %
Regulation : FCC Part15C § 15, 209(a)
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] [dByV/m] (dB]
1. 40,68 BB 34.4 41.1 14.5 28.3 1.2 59 27.7 34.4 40.0 12.3 h.6
2. 48.00 BB 32.8 380 11.7  28.1 1.3 .9 23.6 28.8 40.0 16. 4 11.2
3. 54.24 BB 30.7 37.7 9.8 28.2 1.3 6.0 19.6 26.6 40.0 20.4 13.4
4. 96,00 BB 39.2 41.6 g.4 27.9 1.8 5.9 28.4 30.8 43.5 15.1 12.7
5. 108.49 BB 31.6 36.4 11.6 28.1 2.0 5.9 23.0 27.8 43.5 20.5 15.7
6. 122.00 BB 31.6 40.0 13.5 28.2 2.1 6.0 25,0 33.4 43.5 18.5 10.1
7. 135.61 BB 34.2 42.4 14.4 28.0 2.3 59 28.8 37.0 43.5 14. 7 6.5
8 149,17 BB 254 32.5 14.8 27.8 2,4 5,9 20,7 27,8 435 228 157
9. 176.30 BB 29.9 33.5 15.8 271.8 2.6 6.0 26,5 30.1 43.5 17.0 13.4
10. 189.86 BB 36.3 36.7 16.2 28.0 2.7 6.0 33.2 336 435 10.3 9.9
il. 203.43 BB 29.9 28.8 16.5 28.0 2.8 5.9 27.1 26.0 43.5 16.4 17.5
12. 354.06 BB 29.7 32.3 16.1 28.0 4.0 6.0 26.8 29.4 46.0 19.2 16. 6
13. 456.02 BB 32.1 38.4 16.5 27.9 4 5 6.0 31.2 3.5 46.0 14. 8 8.5
14. 474,62 BB 25.0 27.9 16.8 27.6 4.7 65,9 24.8 27.7 46.0 21.2 18.3

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

Except for the above table: adequate margin data below the limit

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