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SECTION 1. TEST CERTIFICATION

— APPLICANT INFORMATION
Company . TOSHIBA CORPORATION
Address ; 1-1, Shibaura l-chome Minato-ku, Tokyo 105-8001 Japan
Telephone number ¢ +81 3 3457 2565
Fux number 1 +HL 3 5444 9405

— DESCRIPTION OF TEST ITEM

Kind of equipment : DVD-ROM Drive

Comdition of equipment © Pre-Production

Type : Table-top(Built-in)

Trademark TOSHIBA

FCC ID CJBATHE-039

Maodel number : 5D-M1212

Serial number : 281-100

— TEST PERFORMELD

Logation : Kashima No. 1 Test Site  (FCC File No : 31040/51T)

Test started o Oetober 30, 1998

Test completed : Cetober 30, 1998

Purpose of test . FCC Docker 87-389
and Canadian Interference-Causing Equipment Regulations

Regulation FCC Part 168 Class B and Canada ICES-003 Class B
Unintentional Kadiators

Test setup . ANSI C63.4-1992

Report file number : AKL-198544

Report 1ssue date : November 5, 1998

Test enginesr : Tetsuya Kotoyori = _S_Zﬁm

A 1. f

Report approved by ; Junichi Okada 4 wtj_g‘ffﬁ [Feada

[Site Manager] ;’

This equipment complies with above standard or regulation under the test condition or
teat configuration shown on this test report.

(Nersion 5.2}
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BECTION 2., CONCLUSION

This test report clearly shows that the EUT is in compliance with the FCC Part 168
Clags B specification and the Cannda ICES-003 Class B specification.

Traceability to national standards of test result 1s achieved by means of ealibration
traceability to national standards.
The minimum margins to the limits are as follows:

Conduction measurement
Random Access Read mode 127 dB  at 2.0663 MH=z

Radiation measurement
Random Access Read mode 64 dB at 3387 MH=z

Maote ; See Section 9 for details.

(Version 3.2)
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SECTION 3 EQUIFMENT UNDER TEST

The equipment under test (EUT) consisted of the following equipment.
Indication in the following left side column corresponds 1o Section 6.

Symbol ltem Mudel Mo, Sarial No. FCCID/ Do Manufacturer Remarks

A)DVD-ROM Drive  SD-MI1212  251-100 CJIBATOE-038  TOSHIBA

Power ratings of EUT :  DC +5V, +12V, IW

Dol : Deviee for Declaration of Conformity

3.1 Port(s)/Connector(s) :

Puri name {Connector type Connoclor pin Remarks
Steren Headphone Pin dack 1 pin
[IYE STAPI Al pan
AUDIO(ANALOG) Mini Connector 4 pin
AUDICHDIGITAL)Y Mini Connector 2 pin

3.2 Oscillavori{s) Crystal(s)

Oseillator Operating freguency Board name Remarks

50,00 MHz . Main Board

33.86 MHz - Main Board

22 58 MHz . Main Board

250,00 MHz - Pick-up Module,

Highest fregquency

(Version 3.2}
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SECTION 5 CABLE (8) USED

The following cable(s) was uzed for the test.

Indication number in the following left side column corresponds to Section 6.

Page T of 22 pages

MNumber Name Length Shield Conmnector
13 Headphone eabile 1.70 m Monge Plastic
@) Printer cable 2000 m Yes Plastic
) Network cable 107 m None Plastic
4) Infrared Adadpter cable 1.70 m Yes Metal
i) Keyboard cable 1.95 m Yes Plastic
&) CRT eable I H6 m Yes Plastic
T) Mouse cable 195 m Wis Plastie
&) Stereo cable 1.65 m MNone Plastic
9 MIC cable 218 m Yes Plastic

10) Resistor cable 165 m MNane Plastic
113 PAD cable 250 m Wi Plastic
121 Power cord for Compuater 245 m Mone
13) Power cord for CRT Display 1.90 m None
14) Power cord for Printer(DNC) 1.85 m Mone
15) Power cord for Printer{AC) 095 m None

Mote -

a. Two ferrite cores are permanently attached to CRT eabile.
b. Cine ferrite core is permanently attached to Pad eable

(Narsion 3.2)
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FoC 1D

CJEATEH-03%

SECTION # CONSTRUCTION OF EQUIPMENT

The conatruetion of EUT during the test was as follows.

System configuration

AC 120V

Page & of 22 pages

#:BUT
B Fervite cors

50 Fee ¢ CRT 13 AC 120V
15 E,':]E;B Dusplay 60 Hz
AC 12 AC 120V
.ﬂulupturlj"j * i — GO Hz
14 9|
10 Dummy
“. Pri T Resistor
ARSI 2 B. Computer
s [Tmc
> fae = =
= : A EUT | | g
4 | 5 |u i
3 : - ' I. Steren Cassette
{l-..f dad D. Keyboard H Stereo ! E. ] Player
TTEL
Adapter Headphone Mones

Symbaols or numbers assigned to equipment or eables on this diagram are corresponded to the
symbols or numbers assigned to equipment or cables on tables in Sections 3 (o 5

(WVarsion 5.2y
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SECTION 7 OPERATING CONDITIONS
The EUT was operated under the following conditions during the test

7.1  Operating condition

The tests have been carried out under Random Access Read maode.
EUT was examined in the operating eonditions that had maximum emissions.

7.2 Operating flow  [Random Access Read maode]

Performed [ollowing operations continuously

DVD-HOM Dirive reads data

at random

Printer starts printing “H"
characters on paper when the
buffer of printer has filled with
data

Print data are transferred
from Computer to Printer

|

CRT Display displays
“H™ characters

{Wersion 3.3
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SECTION 8 TEST PROCEDURE(S)

FOC 1D : CJEATUR-03%

Tests were carried out under the following conditions,
Tests were carried out with no deviations from standards and test methods.

Page 10 of 22 pages

Subject Test procedure

Measurement

soltwars

Sean frequency

Conducted Emission  Akzo Kashima
Document number | 03- 10-004

emiT Ver. 1,3,3.2

0.45 - 30 MHz

Radiated Emission Akzo Kashima emiT Ver. 1,3.3.2 30 - 2000 MHz
Document number ; 03 10-00:3
Schema for the conducted measurement
Joint

IWTT. Connector

LIsN | D q‘ff i Reeonver

i C1 o Lo it BT
| Spectrum
o4 Analyzer

Abbreviations : LISN = Line Impedance Stabilization Network
Line Impedance Stabilization Network(LISN) = Artificial Mains MetworkiA M N}

ATT. = Attenuator

= i i i

A0-1000 MHz
- Jdoint Joint
ATT. Connseltor Connectaor :
Step RF A
i Amplifisr
jT_D ] N e P e Bwitch [Tpg e
Spectrum
R7 | Analyzer
Antenns
Above 1GH=
ATT.
Amplifier b
ne o nalyzer

Antenna

(Worsion 3.2
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Summary |
61 Cond | Enissinn T

211 Equipment Setup
System eonfiguration and Equipment setup are shown on Section G and Section 10

A1.1.1 Table-Top Equipment
EUT is placed on the wooden table raised 0. 8meter above the metal ground plane.

#1.1.2 Intarconnecting Cables
Excess part of the interconnecting eables longer than 1 meter are bundled in the
center. Cables that hang closer than 40 em to the ground plane is folded back and
forth forming bundle 30 to 40 em long. hanging approx, in the middle between
ground plane and table.

8.1.1.3 AC Power Cord
AL power cord for EUT is connected to one LISN which is placed on top of ground
plane. The LISN is placed in 80 cm from the nearest part of EUT chassis,
The excess power cable is bundled in the eenter, or shortened to appropriate length.
AL gables except from the EUT are connected second LISK.

8.1.2 Measuring Inslruments
Measuring instruments list and calibration schedule are shown on Section 11, anid
brief deseription are as follows.

8.1.21 Spectrum Analyzer
The Spectrum analyeer is used for prelimmmary measurement.

8122 EMI Test Receiver
The Guasi-peak detector{Resolution bandwidih : 10 kHz) and average detector
(Resolution bandwidth : 10 kHz) built in test receiver is used lor final measurement.
The test receiver is complicd with the specification of the CISPR publication 16

8123 LISN
The 50 /002 LISN iz used. The chassis of the LISN is bonded to the ground
plane by the copper blade.
The lead to be tested is selectable by switch, and the terminals which are not
connected to the EUT are terminated in 500 resistor termination

(Narzion 3.2}
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H1.3  Test Provedure

H.1.2.1 Preliminary Measurement
EUT is tested on all operating conditions.
The spectrum analyzer is conteolled by the computer program to sweep regulation
frequency. then spectrum chart are plotted out to detect the worst conditions in
operating mode and/or configuraiion for the final test,
All leads other than safety ground are tested.

#1.32 Final Measurement
The EUT is operated in the worst condition whers maximum emission is defected
by the preliminary test. The equipment and cables are arranged or manipulated
within the range of the test standard in the above condition,
The each spectrum to be tested are measured in quasi-peak using the test receiver.
When the value in the quasi-peak mode i= higher than the limit in the standard, the
measurement in the average mode is done to compare to the value in the quasi-peak
mudle, If the value in the quasi-peak mode exceeds the value in the average mode hy
more than 6 dB, the value reducing 13 dB from the value in the quasi mode is used
to compare to the limit.

Narseon 3.2)
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8% Badisked Exsiasion”

21

8211

8212

. B

8221

5222

Equipment Setup
System configuration and Equipment setup are shown on Section 6 and Seetion 10,

Table-Top Equipment
EUT is placed on the wooden table raised 0. 8meter above the metal ground
planefturntable).

Interconnecting Cables
Exeess part of the interconnecting cables longer than | meter are bundled in the
center, Cables that hang closer than 40 em to the ground plane is folded back and
forth forming bundle 30 to 40 em long, hanging approx, in the middle between
ground plane and table,

Measuring Insirumenis
Measuring instruments list and calibration schedule are shown en Section 11, and
briel description are as fWllows;

Antennas
The broadband Bi-eog antenna is used for measurement on the frequency range
A0 = 1000 MHz
The Double ridged guide antenna is used for frequency higher than 1000 MHz.
If wuneertain result was obtained, the broadband antenna is replaced by the half
wave length dipole, then measurement is carvied out over again.

Pre-amplifier
The broadband pre-amplifier is used for radiated emission measurement.
The zignal (o noise ratio 15 mproved by using pre-amplifier,

8223 Spectrum Analyzer

8224

B.225

8226

The spectrum analyzer is used for preliminary measurement of frequency range
A0 — 1000 MHz, and also used for final measurement of higher than 1000 Mz
(Resolution bandwideh @ 1 MHz),

EMI Test Receiver
The (juasi-peak detector(Resolution bandwidth - 120 kHz) built in test receiver is
used for final measurement of the frequency 30 = 1000 MHz.
The test receiver is complied with the specification of the CISPR publication 16,

Turntable
The turntable is capable for EUT weight and rotatable O to 360 degree horizontally
by remote control in the test room,

Antenna Mast
The antenna mast iz attachable to all antennas described on clause 8221 and
antenna height is adjustable 1 1o 4 meters continuously by remote control at the
test room, and antenna polarization is also changed by the remote control,

{Version 3.2
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.24  Test Procedurs

8231 Preliminary Measurement
EUT is tested on all operating conditions,
The spectrum analyzer is set max-hold mode and swept during turncable was
rotated 0 to 360 degree, Then spectrum chart are plotted out to detect the worst
conditions in configuration, eperating mode, or ambient noise notation.

8232 Final Measurement
The EUT operated in the condition where maximum emission is detected in the
preliminary test.
The turntable azimuth{EUT direction} and antenna height are adjusted the
position so that maximum field strength is obtained for each frequency spectrum to
be measured. The equipment and cables are arranged or manipulated within the
range of the test standard m the above condition.
When the uncertain resull was obtained, the measurement is retried by using the
half wave dipole antenna mnstead of the broadband antenna.

(Varshn 3.2}
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SECTION 9 EVALUATION OF TEST RESULTS
9.1 Conducted Emission Test

=

Akzo Kashima Limited

Kashima No.l Test Site
INTERFERENCE CONDUCTION TEST

APPLICANT : TOSHIEA CORPORATION

EUT NAME » DVE-ROM Drive 1 !
MOBEE. M, o Sh-Mi212 } !
SERIAL ML) : AST=100 i

TEST MODE : Random Aceess Reod
POWER SOURSE © 1C : BV 18W

PATE TESTEDR . : (ot 30 1998

PFILE NO, : AKL-198544
REGULATION  : PCC PartihB CLASS B
TEST METHOD : ANSI O83.4-199%

Fmisson Leved [dibuy]

= it b N e o

T
1

e
1 I
| | |
al 17k | Ed | |
I i ] T 1
A I I B { S !
lm "‘.Fllﬁl 1;u LT [17] e u}u P ﬁ'ﬁlu
ENGINEER £ Tetsiya Kntoyorl FREQUENCY [Hzl
FREQUENCY MODE READING E-'.-\.II.'T_I'_'IH EMIZSHON LIMIT MARG
MHz] {dBuv] (115 [dBuv] [dBuy] [dE]
Linel Lined Linel Line? Lised Limet Linel = Line?
1 0.6536  Q-P i 24.3 B.5 4.5 320 .8 48.0 160, 172
2 06%E  O-F aﬁ_% 148 4.5 6.5 a2y 1.3 48.0 T - B
3 24N G-P 25 8.8 8.5 6.5 5.2 5.3 48,0 168 18T
4 A.1186 Q-F ZL.O 285 A 6.5 Z1.6 2.0 4.0 .5 180
& 12067 QP 18.3 2.4 6.6 6.6 KR .6 .0 e B R
b 12,0553 QP 5.6 2.2 6.7 6.7 X3 R 480 167 140
i SHBUIZ -F 180 14.H T4 7.4 A4 ] .0 e 2a.R
Higher six painis are unberlined.
Cither froquenches ; Balow the FOC Part 5B CLASS B Hmit
Emisson Level = Rend + Factor(LISN, Fad, Cable)
EMI1, 3,32 Copyright (C) 1998 Akzs Kashima Limited

(Warshon 5.2)
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0.2 Radiared Emission Test

-

Akzo Kashima Limited

Kashima No.l Test Site
INTERFERENCE RADIATION TEST

APPLICANT : TOSHIBA, CORPORATION
EUT NAME 1 DWD-ROM Drlve

MODEL NO. L BD-M1217

SERIAL MO, 1281 -10}

TEST MODE t Rasdom Access Head
POWER SOLIRSE ; DT @ BV, 12V

DATE TESTED Ot 3 1908

FILE NG, : AKL- 198544
REGULATION FCC Partlah CLASS B
TEST METHOD @ ANE] 083.4-1982

=Tws S=etrasl |

IR iR

Emission | eved [AR2V ‘m]
=

ke
L -LI .
| L F
T

DISTANCE L 30 [m) ]
TEMPERATLRE : 20,0 )] | (g 1 1 |
HUMIDITY : 50.0 [4] I SR i e i |
I | ! i i
"B S i i !
! [ | T T g T 1
i bl i ke | il {
i b T ST S § : |
e C?. @3_& 30M BOW i00ME0OW  WDOM T 0
ENGINEER 3 Tetsuya Katovorl FREQUENCY [Hel
FREQUENCY ANT. READING FACTOR EMISEICN LISATT MARGIN
[MiEdz] [dBey] [ B} fdBeY /m] [dBuY,/m} [dis}
Hasi Vart Herri e Hurd Vert Horl Vet
i 3387  BHA & .7 ~3.1 a1 | i 338 dn.n .4
2 56.63  TIEA Sl - 83 -84 - gy 0.0 s T
3 165.01 BHAA ar.4 = 4.8 -0 R 276 43.5 15.% =
4 220,15 BBA 5.5 - =Tad Tl 28.2 s 46.0 17.8 -
] 249.56 BHA s A2.2 hay -5.4 + [ ] 46.0 i &1
fi 264.08  BBEA HE. I L a1 A 325 46.0 =21
7 661.45 BBA Az 9 L2 1.2 a2 s 460 128 150
8 44544 BBA - M T 2 g 46,0 [y
8 122750  BBA 8 a2 BB o 41.0 4.0 1310
10 147500 EBA il arl e 417 840 124
Higher six points are enderlined.
Cither frequencies : Bebow the FOC Part 158 CLASS B lisalt
Esmisson Level = Resd + Factor(Antennn, Antennn Pad, Cablo, Freamp)
ANT. : Used antennofBEA = Hroadband antennn, DIP = Dipole antenns}
BEml 1, 3, 3,2 Copyright (C) 1988 Akzo Kashima Limited

(Version 3.2
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9.3 Sample Caleulations

9.3.1 Conducted Emission

Example @ 2.4226 MHz

Emission Level = Meter Reading 28 8 dBuV
+ Factor +# 66 d8
= 35.3 dBuV
Margin = Limit 48.0 dBuV
- Emission Level - 36.8 dBuV

= 12,7 dB

Faetor = LISN Factor + Cable Loss + Pad Loss

9.3.2 Radiated Emission

Example @ 33.87 MHz

Emission Level = Meter Heading 36.7 dBuV
4+ Factor - 41 dB
= 3348 dBuV/m
Margin = Limit 400 dBuV/m
- Emission Level - 336 dBuVim
= 64 dB

Factor = Antenna Factor + Cable Loss - Amplifier Gain + Pad Loss
— hatance Conversion Factor

(Vorsion 3.2)
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SECTION 11, INSTRUMENTS USED FOR FINAL TEST

Instrument Model Ko, Serial Na. Manufacturer Last eal. Pariod
date

Spectrum analyzer HAG4E A643A00666 HEWLETT PACKARD Mar. 30, 98 1 Year

Amplifisr 8447D 2443A044156 HEWLETT PACKARD Oect. 16, 98 1 Year
B3051A 3332400320 HEWLETT PACKARD Mar. 31, 98 I Year

Test receiver Es5 847151/012 ROHDE & SCHWARZ Maxy 14, 98 1 Year

Broad Band antenna LPE-2513/A 1072 ARA, Jun. 16, 98 1 Year

Double Ridged 3115 G4 EMCO Fab, 3, 98 1 Year

ARLEARL

LISN ESH2-Z5 B32395/022 ROHDE & SCHWARZ Aug 4,88 1 Year
ESH2-Z5 890484/002 ROHDE & SCHWARZ DMay 11, 98 1 Year

Btep Attenuator E494B 27264145613 HEWLETT FACKARD Oct, 16, 98 1 Year

GdB Attenuator MPT721B MO9843 AMRITSU Oet, 6, 98 1 Year
CFA-01 None TME May 29, 98 1 Year
GHG MNone SUHNER MNow. 28, 97 1 Year

BF Bwitch ACK-160 None ARZD Dot 15, 98 1 Year

Caaxial eable 5D-2W C1 ARZO Oct, 16, 38 1 Year
{7.0m)

Coaxial eable 5D.2%W C2 ARZD Oct. 16, 98 1 Year
{2 (m}

Coaxial cabls 5D-2W C3 ARZD Oet, 15, 98 1 Year
{1.0m)

Coaxial cable SD-2W 4 ARZD Ok, 15, 98 1 Year
{1.0m)

Coaxial cable s0D-2W R1 ARED Owt, 15, 98 1 Year
{9, 0m)

Coaxial cable loD-2wW R2 AKZEOD Oet, 16, 98 1 Year
{5.5m)

Coaxial cable sD-2W R3 AKZO Oct. 16, 88 1 Year
{2.0m)

Coaxial cable sD-2W R4 AKZO Oct. 16, 98 1 Year
{0.2m)

Coaxial cable SD-2W & AKZD Oct. 16, 98 1 Year
{1.0m)

Coaxial cahle SD-2W i ARZEO et 16, 98 1 Year
{1.(km)

Coaxial eable BD-2W R7 AKZD Det. 15, 98 1 Year
(1.0}

Copaxial cable SUCOFLEX 102 1327212 SUHNER Jul. 1, 98 1 Year
{600 ) R&

Conxinl cable SUCOFLEX102 132712 SUHNER Jul. 1, 98 1 Year
(1.0 m) RS

Site Attenuntion Oct. 16, 98 1 Year

Mote :  Test instruments are calibrated aceording to Quality Manual and Calibration Rules
of EMC division.

(Varsion 1.2}
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SECTION 12, UNCERTAINTY OF MEASUREMENT

Uncertainty of measurement

The uncertainty of the measurements performed for this report lies:
Radiated emission at 3m
30 MHz - 1000 MHxz _................ *x3.6dB
Abhove L GHE ovciirarerieiorensees. 0048

Conducted emission
OkHz - 30MHz .......oo0icivieiiee.. LB AB

These figures indicate the uncertainty of the measurements when the same stall
performs the test with the same testing equipment and facility

The uncertainty of the measurements when a different staff with different equipment
and facility are under study.

Please note that these uncertainty are not reflected to the complinnee judgement af
the test results in this report

(Version 3.2)
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SECTION 13, VALIDITY OF TEST REPORT

18.1 The test resull of this report is effective for equipment under test itself and under
the test configuration described on the report.

132 This test report does not assure that whether the test result taken in other testing
laboratory is compatible or reproducible to the test result on Lhis report or not.

143 Copying of this report without permission is prohibited

(Version £.5)
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SECTION 14. DESCRIPTION OF TEST LABORATORY

141

Outline of Akzo Kashima Limited, EMC Division

Akgo Kashima Ltd. was established in 1975 for manufacturing specialty chemicals.
The shares are owned by Akzo Nobel KK (T0%), the country organization in Japan for
Akzo Novel nv.. and TOSOH Corporation (30%), one of the leading petrochemical
manufacturers in Japan.  Akao Nobel, headquartered in the Netherlands, is one of the
world's leading companies in selected arcas of chemicals, coatings, healtheare products
and fibers with work force of approximately 70,000 people in over 50 countries.

In 1984, in order to respond (o the growing testing demand, in particular, for FCC
filing, Akzo Kashima started EMI testing business, mstalling the first open air test site
in Kaghima, Ibaraki prefecture. Further the business has been expanded by installing
additional testing facilities not only in Kashima but also in other areas such as
Shizuoka, Nagano, Kanagawa and Tochigi.  As resulis, Akzo Kashima has now 16 open
air test sites and 4 anechoie chambers for EMIFEMC testing.  As the largest EMOC
testing laboratory in number of testing facilities and staffs, EMC Division has been
organized separately in the company and independently operated in conformity with
the requirements of IS0 Guide 25 (EN 450H) for its competency as a testing
laboratory

Akzo Kashima EMC Division is the first foreign private laboratory acoredited by
NVLAP, National Voluntary Laboratory Acereditation Program-NIST, USA. The
division has been certified, authorized andior filed as a competent testing laboratory by
various testing organizations/authorities as deseribed below.

14.2 Filing, certification, authorization and acereditation st

FCC (USA) FCC (LUISA)
NVLAP (USA) NVLAP {USA)
NEMRKCY (Norway) MNATA {Australia)
VCCI (Japan) I {Canada)

MM (The Ketherlands)
TUV FRODUCT SERVICE (Germany)

Note : NVLAP accreditation does not constitute any produet endorsement by NVLAP
or any agent of the U5 Government.

{YVarsion 3.2)



