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1. VERI FI CATI ON OF COVPLI ANCE

®
COVPANY NANME: SAMSUNG ELECTRONI CS CO., LTD. NV&@
416 NMAETAN DC]\IG PALDAL GU LAB CODE:200065-0
SUWON SHI, KOREA
CONTACT PERSON: BEN KI M/ MANAGER
TELEPHONE NO 408- 544- 5124

MODEL NO NAME: WORKCENTRE 385

SERI AL NGO N A DATE TESTED. JULY 29, 1998
TYPE OF EQUI PNENT: | NFORVATI ON' TECHNOLOGY EQUI PNENT (| TE)
MEASUREMENT DI STANCE: (X) 3 METER ( ) 10 METER
TECHNICAL LIM T; CLASS B
FCC RULES: PART 15
MEASUREMENT PROCEDURE ANS| 063. 4: 92

EQUI PMENT AUTHORI ZATI ON PROCEDURE | CERTI FI CATI ON

MODI FI CATI ONS MADE ON EUT ] YES X NO
DEVI ATI ONS FROM MEASUREMENT ] YES (refer to section 20 for coments)
PROCEDURE
X NO
RADI ATED EM SSI ON TEST RESULT -6.2 dB @912 MHz/ VERTI CAL
CONDUCTED EM SSI ON TEST RESULT -7.0 dB @5.59 MHz/ L2

The above equi pnment was tested by Conpliance Consulting Services
for conpliance with the requirenents set forth in the FCC CFR 47,
PART 15. The results of testing in this report apply to the
product/system which was tested only. Qther simlar equipnent wll
not necessarily produce the sanme results due to production
t ol erance and neasurenent uncertainties.

Appr oved By

f@*ﬁé 2 /_é__

MKE C.1. KUO/ VICE PRESI DENT
COVPLI ANCE CONSULTI NG SERVI CES
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2. PRODUCT DESCRI PTI ON

CHASSI S TYPE PLASTI C

CPU SPEEDS TESTED

266 MHz CELERON P11

LI ST OF EACH OSC. OR XTAL. FREQ
(FREQ >=1 M)

66, 30, 38, 28.6925 Mz

CH PSET BRAND AND PART NO

ARM KS32C6100- 01

PONER SUPPLY/ NAME/ MODEL/ S. N. BUILT-IN
NUMBER OF PCB LAYERS 4

BOARD REVI SI ON NO REV 01

LI NE FI LTER NAME AND MCDEL BUILT-IN

PONER REQUI REMENTS

120 V AC, 60 Hz

NO. OF EXTERNAL |/ O CONNECTCRS 3
3. TESTED SYSTEM DETAI LS
The Mdel nanes for all equipnent, plus descriptions of all
cables used in the tested system (including inserted cards)
are:
Ext ernal Peripheral Devices
Devi ce Type Manuf act ur er Model Nunber Serial No. FCC ID / DoC
MONI TOR SAVBUNG CHA 4217L N A FCC DoC
KEYBOARD HP E0633KUS201-C | J8131E0819 FCC DoC
MOUSE HP M S34 LZB75058664 | DzL211029
MODEM HAYES 4007AM A00840073172 | BFJ4000AM
COVPUTER HP VEC/ 266 US82210063 FCC DoC
SERI ES 7Mr
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4. TEST FACILITY

The open area test sites and conducted neasurenent facilities
used to collect the radiated data are |ocated at 561F
Monterey Road, Morgan HIl, California, USA The sites are
constructed in conformance with the requirenments of ANS|
C63. 7, ANSI (C63.4 and Cl SPR Publication 22.

5. ACCREDI TATI ON AND LI STI NG

The test facilities used to perform radiated and conducted
em ssions tests are accredited by National Vol unt ary
Laboratory Accreditation Program for the specific scope of

accreditation under Lab Code: 200065- 0 to perform
El ectromagnetic Interference tests according to FCC PART 15
AND Cl SPR 22 requirenments. No part of this report may be used
to claimor inply product endorsenent by NVLAP or any agency
of the US Governnent. In addition, the test facilities are
listed wwth Federal Conmunications Comm ssion (reference no:

31040/ SI' T (1300B3) and 31040/ SI T(1300F2))

6. MEASUREMENT | NSTRUVENTATI ON

Radi ated em ssions were neasured with one or nore of the
follow ng types of linearly polarized antennas: tuned dipole,
biconical, log periodic, bi-log, ridged waveguide, I|iner
hor n. EM receivers were used for |ine conducted readings,
spectrum analyzers wth pre-selectors and quasi-peak
detectors were used to perform radiated mneasurenents.
Receiving equipnment (i.e., receiver, analyzer, quasi-peak
adapter, pre-sel ector) and Ll SNs conform to Cl SPR
specification for “Radio Interference Measuring Apparatus and
Measur ement Met hods,” Publication 16.

Calibrated w deband preanplifiers, coaxi al cabl es, and
coaxi al attenuators are al so used for making neasurenents.

3 O 18
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7. MEASURI NG | NSTRUMENT CALI BRATI ON

The neasuring equi pnment which was utilized in performng the
tests docunented herein has been calibrated in accordance
wth the manufacturer's reconmendations for utilizing
calibration equipnment which 1is traceable to recognized
nati onal standards.

8. UNI TS OF MEASUREMENT

Measurenents of radiated interference are reported in terns
of dB(uv/m at a specified distance. The indicated readings
on the spectrum anal yzer were converted to dB(uvV/m by use of
appropriate conversion factors. Measurenents of conducted
interference are reported in terns of dB(uV).

The field strength is cal culated by addi ng the Antenna Fact or
and Cable Factors, then by subtracting the Amplifier Gin
from the neasured reading. The basic equation with a sanple
calculation is as foll ows:

FS = RA + AF + CF - AG

WhereFS = Field Strength

Recei ver Anplitude

Ant enna Fact or

Cabl e Attenuation Factor
Amplifier Gin

BRFRS

Assune a receiver reading of 52.5 dBuV is obtained. The
Antenna Factor of 7.4dB/m and a Cable Factor of 1.1dB is
added. The Anplifier Gain of 29 dB is subtracted, giving a
field strength of 32 dBuV/m The 32 dBuV/m value was
mat hematically converted to its corresponding level in uv/m

FS =52.5+ 7.4+ 1.1 - 29 = 32 dBuV/m

Level in uv/m = Common Antilogarithm [ (32 dBuvV/n)/20] = 39.8

uv/ m
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9. ANTENNAS

The calibrated antennas used to sanple the radiated field
strength are nounted on a non-conductive, notorized antenna
mast 3 neters fromthe | eading edge of the turn table.

10. CLASSI FI CATION OF DA TAL DEVI CE

Class Aincludes digital devices that are nmarketed for use in
comercial, industrial or business environnments, excluding
devi ces which are marketed for use by the general public or
are intended to be used in the hone.

Class B includes digital devices that are marketed for use in
residential environnents, notw thstanding use in comercial,
busi ness and i ndustrial environnents.

Note: The responsible party may also qualify a device
intended to be nmarketed in a commercial, business or
industrial environment as Cass B device, and in fact 1is
encouraged to do so provided the device conplies with the

technical specifications for a Cass B digital device. In
the event that a particular type of device has been found to
repeat edl y cause har nf ul interference to radi o

communi cations, the Comm ssion may classify such a digital
device as a Cass B digital device, regardless of its
i ntended use.

11. RADI ATED EM SSION LIM TS

FCC PART 15 CLASS A

MEASURI NG DI STANCE OF 10 METER
FREQUENCY RANCE FI ELD STRENGIH FI ELD STRENGTH
(MHz) (Mcrovolts/m (dBuVv/ m
30- 88 90 39.1
88- 216 150 43.5
216- 960 210 46. 4
Above 960 300 49.5
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FCC | D. ASLSF5800P

FCC PART 15 CLASS B

MEASURI NG DI STANCE OF 3 METER

FREQUENCY RANCE FI ELD STRENGIH FI ELD STRENGTH
(MHz) (Mcrovolts/m (dBuvV/ m
30- 88 100 40
88- 216 150 43.5
216- 960 200 46
Above 960 500 54

FCC RADI ATED EM SSI ON ALTERNATI VE METHOD
(O SPR 22/ EN55022)

Limts for radi ated di sturbance of Class A ITE at
measuring di stance of 10 m

Frequency range

Quasi-peak limts

MHz dB(uVv/ m
30 to 230 40
230 to 1000 47
NOTES
1. The lower limt shall apply at the transition frequency.
2. Additional provisions may be required for cases where interference
occurs.
Limts for radiated disturbance of dass B I TE at
measuring di stance of 10 m
Frequency range Quasi -peak limts
MHz dB(uVv/ m
30 to 230 30
230 to 1000 37
NOTES
1. The lower limt shall apply at the transition frequency.
2. Additional provisions may be required for cases where interference
occurs.

12. CONDUCTED EM SSI ON LIM TS

FCC CLASS A
FREQUENCY RANGE FI ELD STRENGTH FI ELD STRENGTH
(Mcrovolts) (dBuVv)/ QP
450kHz- 1. 705MHz 1000 60
1. 706MHz - 30MHz 3000 69. 54
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FCC CLASS B
FREQUENCY RANGE FI ELD STRENGTH FI ELD STRENGTH
(Mcrovolts) (dBuVv)/ QP
450kHz - 30MHz 250 48

FCC CONDUCTED EM SSI ON ALTERNATI VE METHOD
(O SPR 22/ EN55022)

Limts for conducted di sturbance at the mains ports of

Cass AITE
Limts
Frequency range dB(uVv)
VHz Quasi - peak Aver age
0.15 to 0.50 79 66
0.5to 30 73 60

Not e- The lower Ilimt shall apply at the transition frequency.

Limts of Conducted disturbance at the mains ports
of dass B ITE

Limts
Frequency range dB(uVv)
VHz Quasi - peak Aver age
0.15 to 0.50 66 to 56 56 to 46
0.50 to 5 56 46
5to 30 60 50

Not e
1. The lower Iimt shall apply at the transition frequencies

2.The limt decreases linearly with the |logarithm of the frequency in
the range 0.15 MHz to 0.50 MHz.
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13.

14.

CONDUCTED EM SSI ON TEST PROCEDURE

The EUT is |located so that the distance between the boundary
of the EUT and the cl osest surface to the LISNis 0.8m

EUT test configuration is according to Section 7 of ANSI
C63. 4/ 1992.

Conducted disturbance shall be neasured between the phase
| ead and the ground, and between the neutral lead and the
ground. The frequency 0.450 - 30 MHz (or 0.150 - 30 MHz in
case of C SPR 22/ EN55022 net hod) shall be investi gated.

Set the EM receiver to PEAK detector setting and sweep
continuously over the frequency range to be investigated.
Set resolution bandwidth to 9kHz mnimum Connect EM
receiver input cable to LINE 1 RF neasurenent connection on
the LISN. Connect a 50ohm termnator to the wunused RF
connection on the LISN For each node of EUT operation,
maxi m ze em ssions readings by manipulating cable and wre
positions. Record the configuration for each EUT power cord
whi ch produces emssions closest to the limt. Repeat the
sanme procedure for LINE 2 of each EUT power cord.

RADI ATED EM SSI ON TEST PROCEDURE

The EUT and all other support equipnment are placed on a
wooden table 80 cm above the ground screen. Antenna to EUT
distance is either 3 neters or 10 neters (Cass B or ddass
A). During the test, the table is rotated 360 degrees to
maxi m ze em ssions and the antenna is positioned from1l to 4
nmet ers above the ground screen to further nmaximze em ssions.
The antenna is polarized in both vertical and horizontal
positions.

EUT test configuration is according to Section 8 of ANSI
C63. 4/ 1992.

Monitor the frequency range of interest at a fixed antenna
hei ght and EUT azi muth. Frequency span should be small enough
to easily differentiate between broadcast stations and
intermttent anbients. Rotate EUT 360 degrees to naximze
em ssions received from EUT. If emssion increases by nore
than 1 dB, or if another em ssion appears that is greater by
1 dB, return to azimuth where naxi mum occurred and perform
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additional cable manipulation to further naximze received
em ssi on.

Move antenna up and down to further nmaximze suspected
hi ghest anplitude signal. If emssion increased by 1 dB or
nore, or if another em ssion appears that is greater by 1dB
or nore, return to antenna height where nmaxi mum signal was
observed and mani pul ate cables to produce highest em ssions,
noti ng frequency and anplitude.

15. AMBI ENT CONDI TI ONS

The anbient conditions at the tine of final tests were as

foll ows:
Radi at ed Em ssi on Conduct ed Em ssi on
Tenper ature 25°C 23° C
Hum dity 69% 55%

16. SYSTEM TEST CONFI GURATI ON

The equi pnrent under test was configured and operated in a
manner which tended to maximze its em ssion characteristics
in a typical application. Power and signal distribution,
ground, interconnecting cabling and physical placenent of
equi prent sinmul ated the typical application and usage insofar
as practicable.

SOFTWARE USED DURI NG THE TESTS

Qperating System | WNDOAS 95

Fil e Nane H EMCTEST

Program Sequence |[Print “H patterns during test continuously.
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17. EQUI PMENT MODI FI CATI ONS

To achieve conpliance to CLASS B levels, the followng
change(s) were nmade during conpliance testing:

NOT APPLI CABLE
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18. EUT SETUP PHOTCS

Conduct ed Em ssion Setup Photos (Wrst Em ssion Position)
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FCC | D. ASLSF5800P

19. TEST EQUI PMENT LI ST

Equi prrent Manuf act ur er Model No. Serial No. | Site | Cal Date | Due Date
Recei ver H P. 8546A 3520A00259 A 03/ 98 03/99
RF Filter H P. 85460A 3448A00232 A 03/ 98 03/99
Secti on
Ant enna Chase CBL6112 2049 ANF 05/ 98 05/ 99
Ant enna EMCO 3110 8908- 1079 AF 10/ 97 10/ 98
Ant enna EMCO 3146 NSN=X100 AF 10/ 97 10/ 98
Pr e- Anp H. P. (P2) 8447D 2944A06265 AF 09/ 97 09/ 98
Spectrum H P. 8566B 3014A06685 F 08/ 97 08/ 98
Anal yzer
Spect rum Di spl ay H. P. 85662A 3026A19146 08/ 97 08/ 98
Quasi - peak H P. 85650A 3145A01654 07/ 98 07/ 99
Det ect or
Spectrum H P. 8568A 2314A02604 B 02/ 98 02/ 99
Anal yzer
Spect rum Di spl ay H. P. 85662A 2314A04793 02/ 98 02/ 99
Quasi - peak H. P. 85650A 2521A01038 B 02/ 98 02/ 99
Det ect or
Pr e- Anp H. P. (P8) 8447D 294406589 B 09/ 97 09/ 98
Ant enna Eat on 94455-1 1197 B 10/ 97 10/ 98
Ant enna Ento 3146 2120 B 10/ 97 10/ 98
Spectrum H. P. 8568B 2732A03661 C 04/ 98 04/ 99
Anal yzer
Spect rum Di spl ay H. P. 85662A 2811A015728 C 04/ 98 04/ 99
Quasi - peak H P. 85650A 2811A01335 C 11/ 97 11/ 98
Det ect or
Pr e- Anp H. P. (P5) 8447D 2944A06550 C 09/ 97 09/ 98
Ant enna Eat on 94455-1 1214 C 10/ 97 10/ 98
Ant enna EMCO 3146 9107- 3163 C 10/ 97 10/ 98
LI SN Fi scher LI SN2 N A Cond 01/ 98 01/99
LI SN Fi scher Cl SPR adapt er N A Cond 01/ 98 01/ 99
EM Recei ver Rhode Schwar z ESHS20 827129/ 006 Cond 03/ 98 03/ 99
LI SN Fi scher FCCLI SN 114 Cond 08/ 97 08/ 98
50/ 250- 25-2
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20. TEST RESULT SUMVARY
Prelimnary Radiated Em ssion Tests were perforned at the 3
nmeter open area test site. CCS test procedure no: CCSUE2001B
and the procedure listed in ANSI C63.4 /1992 section 8.3.1.1.
were used. The following prelimnary tests were conducted to
determ ne the worst node of operation and configuration.

Prelimnary Radi ated Em ssion Test

Frequency Range I nvesti gated 30 MHz TO 1000 MHz
Mode of operation Dat e Dat a Report No. Wr st Mode
PRI NTI NG 07/ 29/ 98 980729A2 X

Fi nal Radi ated Em ssion Test was conducted by operating the
wor st node as indi cated above.

QATS No: Dat a Report No. Dat e Test ed By:
A/ 3 METER 980729A2 07/ 29/ 98 KERW N CORPUZ
Si x H ghest Radi ated Em ssi on Readi ngs

Frequency Range | nvesti gated 30 MHz TO 1000 MHz
Met er Corrected Readi ng
Freq Reading | C F. Readi ng Limts | Margin Type Pol ar
(M) (dBuV) | (dB/m) | (dBuV/n) | (dBuV/ m (dB) (PFPQA | (HV
66. 0 26.5 +6. 04 32.54 40.0 -7.46 P Vv
646. 0 14.8 +23. 37 38. 17 46. 0 -7.83 P Vv
684. 0 12.9 +26. 57 36. 47 46. 0 -9.53 P Vv
912.0 14.0 +25. 80 39. 80 46.0 -6. 20 P Vv
210.0 21.0 +12. 75 33.75 43.5 -9.75 P H
912.0 11.9 +27. 39 39. 29 46. 0 -6.71 P H

C.F. (Correction Factor)=Antenna Factor+Cable Loss-Anplifier Gain
Corrected Reading = Metering Reading + C F.

Mar gi n=Corrected Reading - Limts

P=Peak Readi ng H=Hori zontal Pol ari zati on/ Ant enna
Q=Quasi - peak V=Vertical Polarization/ Antenna

A=Aver age Readi ng

Comments: N A
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Prelimnary Conducted Em ssion Tests were performed according
to CCS test procedure no:CCSUE2002B and ANSI (C63.4/1992
section 7.2.3. The following prelimnary tests were conducted
to determ ne the worst node of operation.

Prelimnary Conducted Em ssion Test

Frequency Range I nvesti gated 450 kHz TO 30 Mz
Mode of operation Dat e Dat a Report/ Pl ot No. Wr st Mode
PRI NTI NG 07/ 29/ 98 N A 4

Fi nal Conducted Em ssion Test was conducted by operating the
wor st node as i ndi cated above.

Conduct ed Pl ot No. Dat e Test ed By:
Room N A 07/ 29/ 98 KERW N CCORPUZ
Si x H ghest Conducted Em ssi on Readi ngs
Frequency Range I nvesti gated 450 kHz TO 30 Mz
Met er Corrected Readi ng
Freq | Reading | C F. Readi ng Limts | Margin Type Li ne
(MHz) | (dBuv) | (dB) | (dBuV/m) | (dBuV/ m (dB) (PFPQA) | (L1/L2)
5.28 39.8 0 39.8 48.0 -8.2 P L2
5. 385 39.7 0 39.7 48.0 -8.3 P L2
5. 485 40. 2 0 40. 2 48.0 -7.8 P L2
5.59 41.0 0 41.0 48.0 -7.0 P L2
6.21 40.5 0 40.5 48.0 -7.5 P L2
6.42 38.1 0 38.1 48.0 -9.9 Q L2

C. F.(Correction Factor)=Insertion Loss + Cable Loss
Corrected Reading = Metering Reading + C F.

Mar gi n=Corrected Reading - Limts

P=Peak Readi ng L1=Hot

Q=Quasi - peak L2=Neut r al

A=Aver age Readi ng

Comments: N A
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Ext er nal

|/ O Cabl e Construction Description

CABLE NO 1

I1/O Port: Parall el

Nunber of 1/O ports of this type:

Nunber of Conductors: 36

Connect or Type: Centronics

Capture Type: Screwln

Type of Cabl e used: Shiel ded

Cabl e Connector Type: Mol ded

Cable Length: 1.5 m

Bundl ed During Tests: Yes

Data Traffic CGenerated: Yes

Remark: N A

CABLE NO 2, 3

I/O Port: Tel ephone

Nunber of 1/O ports of this type:

Nunber of Conductors: 4

Connector Type: RJ11-C

Capture Type: Snap-In

Type of Cabl e used: Unshi el ded

Cabl e Connector Type: Plastic

Cable Length: 1 m

Bundl ed During Tests: Yes

Data Traffic CGenerated: No

Remar k: Ter m nat ed

CABLE NO 4

I /O Port: Keyboard

Nunmber of 1/O ports of this type:

Nunber of Conductors: 6

Connect or Type: PS/2

Capture Type: Push-In

Type of Cabl e used: Shiel ded

Cabl e Connector Type: Mol ded

Cable Length: 1.5 m

Bundl ed During Tests: No

Data Traffic Generated: Yes

Remark: N A

CABLE NO 5

I1/0O Port: Mbuse

Nunber of 1/O ports of this type:

Nunber of Conductors: 6

Connect or Type: PS/2

Capture Type: Push-In

Type of Cable used: Drain Wre

Cabl e Connector Type: Mol ded

Cabl e Length: 1.8 m

Bundl ed During Tests: No

Data Traffic Generated: Yes

Remark: N A

CABLE NO 6

I1/0O Port: VA

Nunber of 1/O ports of this type:

Nunber of Conductors: 14

Connector Type: D-SUB 15

Capture Type: Screwln

Type of Cabl e used: Shiel ded

Cabl e Connector Type: No

Cable Length: 1.2 m

Bundl ed During Tests: Mol ded

Data Traffic Generated: Yes

Remark: Ferrite cores at connected side.
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CABLE NO 7

I/O Port: RS232

Nunmber of 1/O ports of this type:

Nunber of Conductors: 9

Connector Type: DB9

Capture Type: Screwln

Type of Cabl e used: Shiel ded

Cabl e Connector Type: Metal Cable Length: 1 m
Bundl ed During Tests: No Data Traffic Generated: No
Remark: N A

CABLE NO 8, 9, 10
/O Port: AC Power Nunber of 1/O ports of this type:
Nunmber of Conductors: 3 Connector Type: USA
Capture Type: Push-In Type of Cabl e used: Unshi el ded
Cabl e Connector Type: Mol ded Cable Length: 1.8 m
Bundl ed During Tests: No Data Traffic CGenerated: No
Remark: N A

CABLE NO 11

I/O Port: AC Adaptor Nunber of 1/O ports of this type:

Nunber of Conductors: 2

Connector Type: USA

Capture Type: Push-In

Type of Cabl e used: Unshi el ded

Cabl e Connector Type: Mol ded

Cabl e Length: 2 m

Bundl ed During Tests: No

Data Traffic CGenerated: No

Remark: N A
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Configuration Bl ock D agram
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