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1.0 Introduction

This report has been prepared on behalf of Lyrex M crosystens, to
support the attached Application for Certification of a Part 15
Class B Digital Device. The Equi pnment Under Test was the

BX ATX Pentium Il Tower Conputer.

Radi o- Noi se Em ssions tests were performed according to the ANSI
C63.4- 1992, Chapter 11 titled "Measurenent of Information
Technol ogy Equi prent”. The neasuring equi pnent conforns to ANSI
C63. 2 Specifications for Electromagnetic Noise and Field Strength
I nst rument ati on.

Testing was perforned at National Certification Laboratory in
Ellicott City, MD. Site description and site attenuation data have
been placed on file with the FCCs Sanpling and Measurenents
Branch. FCC acceptance was granted on May 26, 1993.

1.1 Summary

The Lyrex M crosystens BX ATX Pentium Il Tower Conputer conplies
with the limts for a Class B Digital Device.

|L_2.0 Description of Equipment Under Test (EUT)

The EUT Features:

M CRO- PROCESSORS CLOCK SPEEDS

Pentium I | 450 66/ 100 MHz
Cel eron 300 66/ 100 VHz
OTHERS OSCl LLATORS
2 AT Slots Mbt her boar d:
5 PClI Slots
AGP Vi deo Sl ot 14. 318 VHz
3 D M\VB 32. 768 KHz

2 Serial Ports
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1 Parallel Port
FDD/ I DE Cirl s.
USB Ports

2.1 EMI Countermeasures

The follow ng nodifications were nmade to the EUT, by the project
engi neer to assure conpliance to C ass B specifications:

1. None

3.0 Test Program

The EUT was tested with an AGP video card. A programwas witten to
send a continuous stream of "H s" to the video, serial, and
parallel ports of the conputer. 66 and 100 MHz cl ock-based CPUs
were tested. Wirst case em ssions are recorded in the data tables.

BASIC program used:

10 FOR N=1 TO 35
15 FOR MF1 TO 80

20 PRINT "h";:

25 NEXT M

30 NEXT N

40 OPEN "COML: 1200, E, 7, 1, CSO, DSO' FOR OUTPUT AS #1
50 OPEN "COMR: 1200, E, 7, 1, CSO, DSO' FOR QUTPUT AS #2

52 FOR 1=1 TO 160
54 PRI NT #1,"H';:
56 PRI NT #2,"H';:
58 NEXT |

60 FOR J=1 TO 80
65 LPRINT "H';:
70 NEXT J

75 CLOSE
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80 GOT0 10

4.0 Test Configuration

The conputer system and support equi pnment were setup on the test
table in a manner which follows the general guidelines of ANS
C63.4, Section 6.2.1. The support equipnent consisted of a
keyboard, video nonitor, printer, nouse and nodem as prescribed in
Section 11.2 (ANSI C63.4). The conputer was centered on the table
with it's backplane flush with the rear of the table.

The video nonitor was placed 10 cm on the right side of the
conputer with its back flush with the rear of the table. The nodem
was placed 10 cm from the right side of the nmonitor, while the
printer was set on the opposite side of the EUT, also 10 cm away.
The keyboard was placed in front of the nonitor, and flush with the
front of the test table. Al other equipnent such as nmce were
placed in the front of the table on either side of the keyboard,
mai nt ai ning 10 cm spaci ngs. Two unterm nated USB serial cables were
connected to the EUT, and placed on either side of the conputer to
maxi m ze em SSi ons.

Serial, video and parallel 1/0O cables were draped over the back
edge of the table, and the keyboard and nouse cabl es were placed on
top of the table. Cables were nore than 40 cmfromthe ground pl ane
during radi ated and conducted tests. The video nonitor was powered
fromthe table’' s 120VAC outl et which produced worst-case em ssions.
Phot ographs and interconnection diagrans are provided in Exhibit 1.

E.O Conducted Emissions Scheme

The EUT is placed on an 80 cmhigh 1 X 1.5 m non-conductive table.
Power to the CPU is provided through a Solar Corporation 50 Q/50
uH Li ne I npedance Stabilization Network bonded to a 2.2 X 2 neter
hori zontal ground plane, and a 2.2 X 2 neter vertical ground pl ane.
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The LISN has its AC input supplied froma filtered AC power source.
A separate LI SN provides AC power to the peripheral equipnment. I/0
cabl es are noved about to obtain maxi num em ssi ons.

The 50 Q output of the LISN is connected to the input of the
spectrum anal yzer and emi ssions in the frequency range of 450 kHz
to 30 MHz are searched. The detector function is set to quasi- peak
and the resolution bandwidth is set at 9 kHz, wth all
post-detector filtering no less than 10 tinmes the resolution
bandwi dth for final measurenents. All emssions within 20 dB of the
limt are recorded in the data tables.

E.O Radiated Emissions Scheme

The EUT was initially scanned in the frequency range 30 to 2000 Mz
indoors, at a distance of 1 neter to determne its emssions
profile. The EUT was then placed on an 80 cmhigh 1 X 1.5 neter

non- conductive notorized turntable for radiated testing on the 3-
nmeter open area test site. The em ssions fromthe EUT are neasured
continuously at every azimuth by rotating the turntable. Biconical,
horn, and | og periodi c broadband antennas are nounted on an antenna
mast to determ ne the height of maxi mum em ssions. The hei ght of
the antenna is varied between 1 and 4 neters. Cables are varied in
position to produce nmaxi mum em ssions. Both the horizontal and
vertical field conponents are neasured.

Measurenents from 30 -1000 MHz: The output from the antenna is
connected to the input of the spectrum analyzer. The detector
function is set to quasi-peak. The resolution bandw dth of the
spectrum anal yzer systemis set at 120 kHz for the range 30 - 1000
Mz with all post-detector filtering no less than 10 tinmes the
resol uti on bandw dt h.

Measurenents from1l - 2 GHz: The output fromthe horn antenna is
connected to the input of a 30 dB preanp, which is in turn attached
to the spectrum anal yzer. The detector function is set to Peak. The
resol uti on bandwi dth of the spectrum anal yzer systemis set at

1 MWz for the range 1- 2 GHz. Al emssions within 10 dB of the
limt are recorded in the data tables.

To convert the spectrum anal yzer reading into a quantified E-field
| evel to allow conparison with the FCC limts, it is necessary to
account for various calibration factors. These factors include
cable loss (CL) and antenna factors (AF). The AF/CL in dB/mis
al gebraically added to the Spectrum Analyzer Voltage in dbuvV to
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obtain the Radiated Electric Field in dBuV/m This |evel
conpared with the FCC limt.

Example:
Spectrum Anal yzer Volt: VdBuV
Conposite Factor: AF/ CLdB/ m
El ectric Field: EdBuV/ m = vdBuV + AF/ CLdB/ nj

FCC CLASS B RADIATED EMISSIONS DATA

FCC ID: OIN3890BX1846S35

CLIENT: LYREX MICROSYSTEMS
EUT: BX PENTIUM Il COMPUTER

CPU: PENTIUM 11-450
CLOCK: 100 MHZ

QP QP
FREQ POL SPECA AF/CL PREAMP E-FIELD E-FIELD
LIMIT MRGN
MHz H/V dBuvV dB/m GAIN dBuV/m uV/m uV/m
995 V 26.0 11.0 0 37.0 70.8 150.0 -6.5
150.2 V 27.0 14.0 0 41.0 112.2  150.0 -2.5
266.3 V 20.0 20.0 0 40.0 100.0  200.0 -6.0
300.1 H 26.0 16.0 0 42.0 126.0  200.0
5
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399.8 H 24.0 18.0 0 42.0 126.0 200.0

4504 H 24.0 19.0 0 43.0 141.2  200.0 -3.0
533.3 H 21.0 19.0 0 40.0 100.0 200.0 -6.0
599.5 V 19.0 20.0 0 39.0 89.1  200.0 -7.0
650.1 H 18.0 21.0 0 39.0 89.1  200.0 -7.0
899.7 H 16.0 24.0 0 40.0 100.0 200.0 -6.0
1165.4 \Y 16.0 26.0 0 42.0 126.0 500.0

FCC CLASS B CONDUCTED EMISSIONS DATA
FCC ID: OIN3890BX1846S35

CLIENT: LYREX MICROSYSTEMS
EUT: BX PENTIUM Il COMPUTER

CPU: PENTIUM 11-450
CLOCK: 100 MHZ

LINE 1 - NEUTRAL

FREQ VOLTAGE VOLTAGE FCCLIMIT MARGIN
MHz dBuV uVv AV dB
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512 27.1 22.6 250 -20.9

15.8 33.2 45.7 250 -14.8
22.2 30.3 32.7 250 -17.7
24.1 33.6 47.8 250 -14.4
25.9 27.6 23.9 250 -20.4

LINE 2 - PHASE

FREQ VOLTAGE VOLTAGE FCCLIMIT MARGIN
MHz dBuVv uvVv uVv dB

1.6 36.4 66.1 250 -11.6
2.4 35.2 57.5 250 -12.8
15.7 27.6 23.9 250 -20.4
24.1 38.8 87.1 250 -9.2
27.1 26.2 20.4 250 -27.6

Table 1

Support Equipment

MANUFACTURER FCC ID # SERI AL #

MONI TOR:

Rel i sys 1564ME ESOTE1564 30266672
SVGA

SERI AL DEVI CE:
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MANUFACTURER

FCC ID #

SERI AL #

Interface Cables Used

US Robotics 2400B CJE794COURI ER2400 30- 039207
Modem
PARALLEL DEVI CE:
Epson T-1000 BKMBABP7CORA OAOB9174
Printer
KEYBOARD:
Fujitsu COS4D5KB4700 None
MOUSE:
Logi tech DZL6(BC 48ULTSL1901
Logi t ech DZLMA LTR52807047
AGP Vi deo Card:
Di amond Mul tinedi a DoC Approved 1056Al S527
Vi per V330 NLX
Table 2

EUT to Printer

8

1.5 meter bundled to 1 nmeter in length
shi el ded

FCC ID #: OIN3890BX1846S35



EUT to Mocdem

1 neter in length - shiel ded

Modem
(connected to
t el ephone j ack)

Standard RJ-11 cable bundled to 40 cm
unshi el ded

EUT Power

Shi el ded 120 VAC power cord

All other 1/0O cables such as nonitor, keyboard, nouse are
permanent|ly attached to the peripherals - presunme shiel ded.

Note: There are no ferrite beads attached to any I/ O cables for

this test.

Note: Two unterm nated USB cabl es were connected to the EUT

1 neter in length - shiel ded.

Table 3

Measurement Equipment Used
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The follow ng equi pnment is used to perform neasurenents:

EQUI PMENT SERI AL NUMBER

Wavet ek 2410A 1100 WMHz Signal Generat or 1362016

EMCO Model 3110 Biconical Antenna 1619

EMCO Mbdel 3146 Log Periodi c Antenna 1222

EMCO Mbdel 3115 Ridged Horn Antenna 1574

Advant est Model R4131D Spectrum Anal yzer 54378A

Sol ar 8012-50- R-24-BNC LI SN 927230

4 Meter Antenna Mast None

Mot ori zed Turntabl e None

RG 233U 50 ohm coax Cabl e None
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