EXHIBIT D



TOKIN

EMC TEST REPORT

for

Hitachi Maxell, Lid.

6139-1, Ohnogo, Mitsukaido-shi, Ibaraki 300-2595, Japan

Equipment Under Test: IC Card Reader/Writer

Model Name : M-660A
Calegory: FCC Part 15 Sub.part B Class B Digital Device
Tokin Report No.; TAKDI7461
Date of lssue: August 25, 2000

Mickey Fuku {.\7? /_:@'
Assistant Manager, uba Testing Lab,
Tokin EMC Engineering Co., Ltd.

= ATTENTION --

The hest resulis In this report relote only fo the following
EUTs, and this report shall not be reproduced excepl In
full, withowt the written approval of the labaratary,

This test report must not be used by the cllent lo clalm
product endorsement by NVLAF or any agency of the

U.5. Governmanl,

NVIAD



TDKln FCC 15B Class B

TAKDOT461

Contents

L LBESLRIFTIUN, OF  DEYIEE immmsssmmmmmsimmamasasnsssnssmissenm 1

2 TEST FACILITY..... - 2

3 SUMMARY OF RESULTS
3L TN T BT EE TR IO v w5 4 e R A TR 2
3.2 - Moo thorin 10 THe BIIT ..o v usssrsssimoversssssinisumorsiarasssi sty 2
4 TESTED SYSTEM DETAILS

4.1 Peripherals and DINEIS ..ovimmieismsmmsrmmmssesemmammsimeisssmnmmsmsssssnsnsisssiss
4.2 Type of Used Cables ..........coreemnsnnssnns

4-1 System Configuration Diagram NPT

5 TECHNICAL COUNTBRMBASURE ...cccusssstissmsmsmmsmsnssnrarssmmmissnsesasasasanress 2

6 TEST RESULTS

6.1 RFI Voltage Mcasurement
6.1.1  Measurement Instrumentation Used .cvviiinnn ST TR fi
5.1.2 Moasurement PrOCBAUDS.........omresessinmnssanimmsrensnssasasatnsssns e ssvass ersrainse f1
6.1.3 Measurement Uncertainty ..o N - f
[Pt Bl 1 ] R S T e i RO 7~12

6.2 RFI Field Strength Measurement
6.2.1 Measurement Instrumentation Used .......ooeeeeveensnins 13
Bdd MeasUrcmEnl PrOCBONDE. . couieeiisiesssiossirrrrssssanatasssssnsnrsmnssesisss snanaaassness 13
6,23 Measurement Uncertainty ........cocevcnnninsnnsnsasssssens 13
N ) N e N RT MR s i w5 i S i A 14 ~19

6.3 Minimum Margin.........counmmemeerserremmmn 20
64 Sample CaloulMion .....oisemeessimiinbuinnimnsivimssssmssssimmrermm 20




TOKIN

FCC 15B Class B
TAK0OT461

7 MEASUREMENT PHOTOS

Photo 7.1 Setup with the Maximized Terminal Voltage Emission Level......... 21
Photo 7.2 Setup with the Maximized RFI Field Strength Emission Level ,..... 22



TOKIN

Page 1 of 22

FCC 15B Class B
TAKDOTAG1

1 DESCRIPTION OF DEVICE

A) Kind of Equipment :

B) FCC ID:

C) Model Name :

D) Serial Mo, :

E) Type of Sample Tested :
F) High Frequency Used :
() Rating Power Supply :
H) Tested Power Supply :
Iy Date of Manufacture :

1 Manufacturer :
K) Description of Operating

L) Date of Sample Received :

M) Test Engineer

Raport processed by
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Hiroka Makamira
25/Aug./2000

IC Card Reader/Writer

NEEADZ

M-660A

None

Pre-production

35MHz, 7.1MHz { CPU clock for IC Card )
Iphase AC120YV, 0.BA, 5S0/60Hz

1phase AC120V, 60Hz

July 2000

Maxell Seiki Co., Ltd.

45-101, Kagamida, Ohyamazaki-cho, Otokuni-gun,
Kyolo-fu, Japan

* Standby
 Read & Write (3.5MHz)
* Read & Write (7TMHz)

July 28, 2000

Masayuki Kuramochi

%M&
\
Masayull Kuramochi, Engineer
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2 TEST FACILITY

The semi anechoic chamber and conducted measurement facility arc used for these testing, where are
located following address. This chamber was fully described in a report dated Dec.24,1999, that was
submitted to the FCC. And we had accepted in a letter dated Feb.7,2000 (31040/SIT). This laboratory is
accredited by NVLAP for NVLAP Lab, Code : 200221-0,

Tokin EMC Engineering Co., Lid.
Tsukuba Testing Laboratory, Semi Anechoic Chamber and Shiclded Room No, |

Address ; 28-1, Kitahara-aza, Hanashimashinden-ohaza, Tsukuba-city, Ibaragi 305-0875, Japan

3 SUMMARY OF RESULTS

3.1 Electromagnetic Emission

RF1 Voltage Measurement ........oovvvenns RN | |

RF1 Field Strength Measurement ........coueemsssorinessessssnsssssssssseess PV S

Although the measured emissions indicate thal the EUT complies with the required limits, some
measurements are close to these limits. When the uncertainty of measurement is considered, thera is
some possibility that the EUT may not be compliant.

Taest results are traceable to JOA, TELEC and NIST.

3.2 Modifications to The EUT : None

Raport processed by
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4 TESTED SYSTEM DETAILS
4.1 Peripherals and Others :
Description Model Name | Serial No. Manufacturer FCC ID
AC Adapter for EUT | WL-12100D | None Hon-Kwang None
Type El-48 Electric Co,, Lid.
PC GPO-366C 00637497 Gateway Do
CRT Display Monitor | S00-069EV 15025E025537 | Gateway BEJCS5592
Kevboard G900 1213341 Ciateway GYURGISK
Mouse 1.1A P8/2 O68R983-30000 | Gateway CIKKMP3
Microphone Noneg None None None
speaker DS-10P None DIATONE Do
Printer BIC-50V MNone Canon DoC
AC Adapter AD-360U E9803364872 Canon DoC
for Printer
Game Controller Side Winder X03-57540 Microsoft DoC
Precision Pro

Raport processad by
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TAKOOTAB1
4.2 Type of Used Cables :
_Description L'll'lﬂll'l Type of shield Model name | Manufacturer
(D Keyboard cable 1.8m Shielded MNone Ciateway
() Mouse cable 1.9m Shielded Mone Gateway
2} Game Controller cable | 2.0m Shielded MNone Microsoft
@ Microphone cable 1.8m Mon-shielded MNone MNone
) Speaker cable 2.0m MNon-shielded Mone DIATONE
) PC AC cable 2 Om Non-shielded None None
(7 CRT Display Monitor | 1.8m shielded MNone Gateway
cable
(8) Serial cable l.4m Shielded DE-9PF/DE-98 | ITT Cannon
=2560
@@ Printer cable 1.5m Shielded None Canon
AP Monitor AC cable 2.6m Non-shielded None MNone
dD EUT AC Adapter cable| 1.0m Non-shiclded None None
(DC side)
12 EUT AC Adapter cable| 1.0m MNon-shielded None MNone
{AC side)
@3 Printer AC Adapter 1.5m MNon-shielded MNone Canon
cable (DC side)
' Printer AC Adapter 1.0m Non-shielded None Canon
cable (AC side)

Report processed by
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ggr'::r“ S Microphone
Mousea J
Keyboara R,
@ @ @
PC
Speaker Monitor
EUT Printer
]|
- D
| {E:] ﬂ_l} ':LE'
F @ AG
@ﬂ @ E AC [: Adaptar
Adapter T
- 12 0
i
Figure 4-1 System Configuration Diagram
5 TECHINICAL COUNTERMEASURE : Mone
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6 TEST RESULTS
6.1 RFI Voltage Measurement

6.1.1 Measurement Instrumentation Used

( model/serial no./manufacturer/Tokin control no. (last calibration/next calibration )

Field strength meter ............ { FCKL1528/134/Schwarzbeck/RE041/01 Dec.'99/Nov,'00 )
LSN e ( KNW-407/8-515-20/Kyoritsuw/LI010/23 Aug."9%Aug.'00 )
Spectrum analyzer ... ( R3IL31B1781091/Advantest/SPO40/23 Mar.'00/Mar,'01 )
Coaxial cable .........ovmiininnns { ===f=/-=-/DK124/01 Mar.'00/Feb.'01 )

Shielded Room............ccceenn.. ( Tsukuba No,1-8/---/Tokin/SAQ16/--/--- )

6.1.2 Measurement Procedure

The power line conducted interference measurements were performed according to ANSI C63.4-1992
in a shielded enclosure No.1 placed on a table, 0.8m high over a metal floor. It was located more than
required distance away from the shielded enclosure wall, Deviations from the standard was none,

The EUT was plugged into the LISN and the frequency range of interest scanned,
Reported are maximized emission levels.

6.1.3 Measurement Uncertainty

Measurement uncertainty of RFI Voltage Measurement test was estimated at £0,6dB(k=2),

Report processed by
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6.1.4 Test Data

Table 6.1-1

Operating mode:  Standby

RFI Voliage Measurement Results

Page 7 of 22

FCC 15B Class B

TAKOOT461

Date of measurement: July 28, 2000

Test procedure:  ANSI C63.4-1992 Temperature: 27 degree C
Humidity: 63 %
Frequency  Level Total Result Result Limit Margin
(MHz) (dBLY) Factor(dB)  (dBuV) (u¥} (uVi (dI)
L1-E 4.888 22.0 0.2 2.2 12.88 250 25.8
5917 28.0 0.2 28.2 25.70 250 19.8
6.916 32.0 0.2 322 40.74 250 158
1.945 il0 0.3 1.3 36.73 250 16.7
10,140 26,0 03 26,3 20,65 250 21.7
25470 8.0 0.6 8.6 85.11 250 9.4
N-E 4,888 230 0.4 234 14.79 250 24.6
5017 28.0 0.4 28.4 26,30 250 19,6
6.916 31.0 0.4 34 37.15 250 16.6
7.945 0.0 0.5 0.5 33,50 250 17.5
10,140 25.0 0.5 25.5 18.84 250 225
25,470 9.5 1.0 0.5 10593 250 1.5
Repart processaed by
AL m % .
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quH ISSION LEVEL (dBuV)

DATA NO,.TAKOOD7461- 1

I LiH Jo N-E

Qlass B Limit

50

FREQUENCY (MHz)

Figure 6.1-1 RFI Voltage Measurement Resulis
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Table 6.1-2  RFI Voltage Measurement Results
Operating mode: Read & Write (3.5MHz) Date of measurement: July 28, 2(0M)
Test procedure:  ANSI C63.4-1992 Temperature: 27 degree C
Humidity: 63 %
Frequency  Level Total Result Result Limit Margin
(MHz) (dBuV)  FactoridB)  (dBuV) (uV) 1V (dB)
LI1-E 4,853 2310 0.2 23,2 14.45 250 248
5753 28.0 0.2 28.2 25.70 250 19.8
6.850 330 0.2 332 4571 250 14.8
7.876 30.0 0.3 o3 32,73 250 17.7
10.343 26,0 0.3 26.3 20,65 250 21.7
25470 380 .6 8.6 &5.11 230 2.4
N-E 4853 24.0 0.4 24.4 163,600 250 236
5.753 280 0.4 28.4 26.30 250 196
. 8150 32.0 0.4 324 41.69 250 15.6
7876 29.0 0.5 29.5 29.85 250 18.5
10,343 25.0 0.5 255 18.84 250 22.5
25470 40.0 1.0 41.0 112.20 250 7.0
Report processed by
N D .. ~
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lWEHIEEIﬂH LEVEL (dBuV)

DATA ND.TAKOQ74B1- 2

Qlass B Limit

AT |
L)

FREQUENCY (MHz)

Figure 6.1-2 RFI Voltage Measurement Results
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Table 6.1-3  RFI Voltage Measurement Results
Operating mode:  Read & Write (7TMHz) Date of measurement: July 28, 2000
Test procedure:  ANSI Co3.4-1992 Temperature: 27 degree C
Humidity: 3 %
Frequency Level Total Resuli Hesull Limit Margin
(MHz) (dBpV) Factor{dB) (dBpY) inV) (u¥i (dB)
L1-E 4,856 22.0 0.2 22.2 12.88 250 258
5.852 28.0 0.2 28.2 25,70 250 19.8
6851 32.0 0.2 32.2 40,74 250 15.8
7.946 3.0 0.3 13 36.73 250 16.7
10450 13.0 i3 13.3 4.63 250 4.7
25.350 17.0 0. 17.6 7.59 250 3.4
N-E 4.856 23.0 0.4 234 14.79 250 24.6
5.852 28.0 0.4 28.4 20,30 250 196
6,851 310 0.4 34 3715 250 1656
7.946 30.0 0.5 30.5 33.50 250 17.5
10,450 12.0 0.5 12.5 422 250 .5
25,350 149.0 1.0 20,0 10,06 250 28.0
Report processed by

Hiroka hiakmura
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ﬂEHIEEIﬂN LEVEL (dBuV)

DATA NO.TAKD074641- 3

A% LiFH Jo N-E

.Elrua B Limit

50

(1]

=l =]

.45 1.0 10 30
FREQUENCY (MHz)

Figure 6.1-3 RFI Voliage Measurement Resulls
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6.2 RFI Field Strength Measurement

6.2.1  Measurement Instrumentation Used

( model{sertal no.fmanufacturer/Tokin control no./last calibration/next calibrarion )

Field strength meter ............. [ FCVU1534/1534118/Schwarzbeck/REO40/ 17 Nov,'98%/Nov, 00 )
Bi-Log antenna........ccooines { CBLAT11/1154/Chase/TBO18/16 Nov,'99/Nov, 00 )

Pre-amplifier ..o ( B447D/272TA05358 Hewlett Packard/AMDDA/12 Oct,'99/0ct.'00 )
Spectrum analyzer ... ( BS66B/2139A01073/Hewlett Packard/SPO0A/16 Aug.'99/Aug.'00 )
Quasi-Feak adapter ............. ( B5650A/2430A00566/Hewlett Packard/SPO22/16 Aug.'99/Aug.'00 )
Preselector ... { BS6B5SA/2645A00366/Hewlett Packard/SPO23/16 Aug.'99/Aug. 00 )
Coaxial cable...........coooiaee ===/ CLAJ/---/DKD92/17 Nov,"99/Nov, 00 )

Semi anechoic chamber ....... { Tsukuba AC/--+/Tokin/SAD12/03 Dec.'09/Dec, 00 )

6.2.2 Measurement Procedure

Final test was performed according to ANSI C63,4-1992 at the semi anechoic chamber, Deviations from
the standard was none,

The EUT was placed in a (.8m high table along with the peripherals. The turn table was separated from
the antenna distance 3meters, Cables were placed in a position to produce maximum emissions as
determined by experimentation, and operation mode was selected for maximum,

The frequencies and amplitudes of maximum emission were measured at varying azimuths, antenna
heights and antenna polaritics. Reported are maximized emission levels.

6.2.3 Measurement Uncertainty

Measurement uncertainty of RFI Field Strength Measurement test was estimated at +2.8dB(k=2).

Roport processod by
/57 gk
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Hiroko Makamura fMas | Kuramochi, Enginear
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6.2.4 Test Data
Table 6.2-1  RFI Field Strength Measurement Results
Operating mode:  Standby Date of measurement: July 28, 2000
Test procedure:  ANSI C63.4-1992 Temperature: 22 degree C
Humidity: 65 %
Frequency Level Ant.  Cable  Amp. Result Resuli 10 Meter
Margin
Yer. Hor. Factor Loss Gain Ver. Hor, Ver. Hor, Limit Ver. Hor.
(MHz) (dBpY)  (dB/m) (dB) (dB) (dBpV/m) (uY/mj (u¥/m) (dB)
4380 470 - 12.5 18 2%7 3346 - 47.86 . 100 6.4 -
50,00 470 - 9.0 18 2375 303 - 32.73 - 100 9.7 .
06,45 - 490 33 23 276 - 290 - 2818 100 - 11.0
B5.03 440 - 8.3 2 AT 271 . 22.65 - 10y 129 -
232.20 - 430 92 47 20 - 299 - 3126 200 - 16.1
205,55 40 - 12.6 < 268 250 - 17.78 = 200 21.0 -
282.72 - 41.0 13.6 33 269 - 3.0 - 4467 200 . 13.0
431,68 . 80 17.3 6.8 277 - 354 . 5888 200 . 10.6
432.24 410 - 173 68 2ITE 373 - 73,28 . 200 B.7 -
4o, 17 450 - 17.2 1 280 413 . 116,14 - 2010 4.7 -
464.76 - 430 17.2 71 280 = 393 - 9226 200 = 6.7
65B8.T2 . 3.0 206 83 28B4 = 337 - 4842 200 - 123
729.76 oo - 21.3 20 281 322 - 40,74 . 200D 138 -
Class B limit
Radiated Emission — 3 meter distance
Frequency (MHz) dBuY/m pv/m
30 - 88 40.0 100
BH - 216 43.5 150
216 - 960 46.0 200
= Q60 54.0 S00
Report processed by
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EMISSION LEVEL (dBuY/m)
00 ]
DATA NO.TAKOD74Bi- 4
. % VEATICAL/d HORIZHwTAL]
P Tﬁﬂm
|
50
Il ! 1 Il
| T T x | i

20 100 1000
FREGUENCY (MHz)

Figure 6.2-1 RFI Field Strength Measorement Resulis
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Table 6.2-2  RFI Ficld Strength Measurement Results
Operating mode: Read & Write (3.5MHz) Date of measurement: July 28, 2000
Test procedure:  ANSI C63.4-1992 Temperature: 22 degree C
Humidity: 65 %
Frequency  Level Ant. Cable Amp. Result Result 10 Meter  Margin

Yer. Hor. Factor Loss Gainm Ver. Hor. Ver. Hor.  Limit Yer. Hor.
(MHz) (dBuV)  (dB/m) (dB) (dB)  (dBuV/m) (uVim) (WY/m) (dB)

44,32 465 - 12.2 18 277 328 - 43.65 - 100 7.2 -
50,00 a0 - 9.0 182 275 203 .- 29.17 - 100 10.7 -
331.58 485 - 7.1 1.8 276 3298 - 30,90 . 100 10.2 -
66,45 - 50.0 33 23 276 - 300 . 3le2 100 - 100
85.00 44,0 8.3 23 2757 21 22.65 100 12.9

225.00 440 455 8.5 43 270 300 315 3162 3758 200 160 145
232,15 46,0 47.0 9.2 47 270 329 3139 44.16 4955 200 131 121

2dn 43 - 49.0 10.8 48 270 - 376 - 1586 200 - B4
431,65 . 41.0 17.3 68 207 - A7.4 - T4.13 L - 8.0
432,65 43.0 - 17.3 69 278 394 - 03,33 - 20M) .6 .
464,75 430 41.5 fr e 71 280 393 378 0226 T7.62 2040 0.7 B2
6h]7.83 3a.0 . 198 B2 284 356 - .26 - 200 104 .
307 " a7 20,7 B5 284 - 378 - T7.62 2000 - H.2
T28.23 - 36.0 21.4 90 283 - J8.1 - 80,35 2000 - 7.9
T230.74 33.0 . 21.3 90 2481 35.2 . 57.54 - 200 10.8 -
Bl11.15 - 32.0 21.1 03 280 - dd.4 - 5248 200 . 11.6
Radiated Emission — 3 meter distance

Frequency (MHz) dBuY/m Y m

J0 - BR 40,0 1000

8 - 216 435 150

216 - 960 46.0 2000

= Q6 4.0 SO0

Repord processed by
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100
DATA NO.TAKOO74641- 5
. % VERTIPAL/d HORIZONTAL
a8 FRNCRALY
50
T TI
l TT T [
0
20 100 1000

FREQUENCY (MHZ)

Figure 6.2-2 RFI Ficld Strength Measurement Results
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Table 6.2-3  RFI Field Strength Measurement Results

Operating mode: Read & Write (7MHz)

Test procedure:  ANSI C63.4-1992

Page 18 of 22

FCC 15B Class B
TAKODOT461

Date of measurement: July 28, 2000

Temperature: 22 degree C

Humidity: 65 %
Frequency Level Ant.  Cable Amp.  Result Result 10 Meter  Margin
Ver., Hor., Factor Loss Gaim  Yer. Hor. Ver, Hor. Limit Yer. Haor,
(MHz) (@dBuV)  (dB/m) (dB) (dB)  (dBuVim) (wV/m) (uVim)  (dB)
44.605 S0.0 - 12.0 18 278 3460 - 6310 - (L1 4.0 -
SO0, 48.0 - Q.0 18 21§ 313 - 36,73 - 1000 8.7 -
56,85 54.5 " a8 20 276 349 - 54.33 - 10 53 -
fid, 28 5015 . 5.1 22 EnT - 31.99 - 104} 0.9 -
.45 - 51.0 53 23 216 - 310 - 35.48 100 = Q.0
TH.45 - iy | 24 V.6 . 28.1 - 25.41 104} = 11.%9
147.55 45.0 - 10.8 5 273  FLn o - 3981 - 150 11.5 =
178.55 = 49,00 0.4 40 272 . 35.2 - av.54 150 . 8.3
207.14 45.0 - 1.7 43 271 2395 - 31.26 - 15100 13.6 -
221.41 = 51.0 B2 4.5 270 . 6.7 - 08.39 200 . 9.3
235,71 53.0 520 0.6 4.5 2.1 4000 39.0 10000 B9.13 200 .1} 7.0
250,000 4000 5315 11,2 48 270 340 425 043 13335 200 #.10 35
J16.05 - 41.0 13.5 5.7 270 - 332 - 45.M 200 - 12.8
A50.00 - 5.0 14.2 60 27.0 . 382 = Bi.2B 20 - .8
d31.65 44.5 41.0 17.3 68 277 409 374 110.92 T4.13 L] 5.1 8.6
d64.75 45.0 41.0 17.2 .1 280 413 373 116.14 7328 200 4.7 8.7
fil4,24 410 - 19.8 A1 284 405 - 105.93 - 2000 5.3 -
614.25 - 358.0 19.8 H1l 284 . N5 - 7499 200 - 8.5
628,55 d01.5 = 19.9 g2 284 402 - 102,33 - L] 5.8 =
d311.15 - 34.0 21.1 03 280 . 364 - 66,07 200 - 0.6

Raponl procossed by

E30Aug. /2000

Radiated Emission — 3 meter distance

Frequency (MHz)

30 - 88
88 - 216

216 - 960

= UGlh

dBpu Y/ m

40,0
435
46,0
54.0

N fm

100
150
200
500

i Kuramochi, Englnasr



mDEHIEEIﬂH LEVEL (dBuV/m)

TOKIN

Page 19 of 22

FCC 15B Class B
TAKDOT461

DATA NOD.TAKOO7461i- 6

.# VERTIEAL/d HORIZONTIAL

m_meth

FREQUENCY (MHz)

Figure 6.2-3 RFI Ficld Strength Measurement Results

T ¥ T i
Y“ 'TT !



TOKIN

6.3 Minimum Margin

Table 63-1 Minimum Margin

Page 20 of 22

FCC 158 Class B
TAKOOT461

Conducted emission

F.f eaat EA- W}-‘rv& e
L3S M)

Radiated emission

Read §. Write
L7 miz)

operation mode_2,_{ 54;7::?

operation mvl'miw:'_‘c?\I,.:;~ oo MHz,

MHz, 2o dB

.5 dB

0.4 Sample Calculation

Table 6.4-1 Sample Calculation

The maximum radiating emission can be obtained at the frequency of 2¢¢ » uMHz,

Hﬁl-i 7o+l polarization on Peﬂ{f’ﬁ Wthiee  Inwgy ©peration mode.

Each value at frequency is as follows;
R:  Field strength meter reading
A Antenna factor
C:  Cable loss
G:  Amplifier gain

Then radiated emission E{dBpV/m) is ;
E=R+A+C-G

Therefore, the maximum radiated emission is ;

= 28 (@Buv)

= 72 (dB/m)

= 4% F (dB)

= JAo (dB)
{;!_2‘ 'S (dBuV/m)
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7 MEASUREMENT PHOTOS
Photo 7.1  Setup with the Maximized RF1 Voltage Emission Level
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Photo 7.2  Setup with the Maximized RFI Field Strength Emission Level
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