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1 - GENERAL INFORMATION

1.1 Product Description for Equipment Under Test (EUT)

The MICROTEK ILAB. INC. 's MRS-1200LC or the "EUT" as referred to in this report is a 36-bit, legal-size
high-resolution scanner.

The EUT has a four-layered printed circuit board and a two-layered printed Power Supply circuit boards.

The EUT measures approximately 21.57L x 12.0”W x 3.5"H.

1.2 Objective

The following Class B report is prepared on behalf of MICROTEK LAB. INC. in accordance with Part 2,
Subpart J, and Part 15, Subparts A and B of the Federal Communication Commissions rules and
regulations and to ICES-003 of the Canadian Interference-Causing Equipment Regulations.

The objective of the manufacturer is to demonstrate compliance with FCC Part 15 Class B limits and to
ICES-003 requirements for Information Technology Equipment.

1.3 Test Methodology

All measurements contained in this report were conducted with ANSI C63 .4 1992, American National
Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz. All radiated and conducted emissions
measurement was performed at Bay Area Compliance Laboratory, Corp. The radiated testing was
performed at an antenna-to-EUT distance of 3 meters.

1.4 Test Facility

The Open Area Test site used by Bay Arca Compliance Laboratory Corporation to coflect radiated and
conducted emission measurement data is located in the back parking lot of the building at 230 Commercial

Street, Suite 2, Sunnyvale, California, USA.

Test sites at Bay Area Compliance Laboratory Corporation has been fully described in reports submitted to
the Federal Communication Commission (FCC) and Voluntary Control Council for Interference (VCCI),
The details of these reports has been found to be in compliance with the requirements of Section 2.948 of
the FCC Rules on February 11 and December 10, 1997 and Article 8 of the VCCI regulations on
December 25, 1997. The facility also complies with the radiated and AC line conducted test site criteria
set forth in ANST C63.4-1992.

The Federal Communications Commission and Voluntary Control Council for Interference has the reports
on file and is listed under FCC file 31040/SIT 1300F2 and VCCI Registration No.: C-674 and R-657. The
test sites has been approved by the FCC and VCCI for public use and is listed in the FCC Public Access

Link (PAL} database.

Report # r9811051.doc FCC Class B Report
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Additionally, Bay Area Compliance Laboratory Corporation is a National Institute of Standards and
Technology (NIST) accredited laboratory, under the National Voluntary Laboratory Accredited Program
(NVLAP). The scope of the accreditation covers the FCC Method - 47 CFR Part 15 - Digital Devices,
IEC/CISPR 22: 1993, and AS/NZS 3548: Electromagnetic Interference - Limits and Methods of

Measurement of Information Technology Equipment test methods under NVLAP Lab Code 200167.

1.5 Test Equipment List and Details

Spectrum 85688 2/6/99
Analyzer
HP Spectrum 83593B 2919A00242 12/20/98
Analyzer
HP Amplifier 3349B 2644A02662 12/20/98
HP Quasi-Peak 85650A 917059 2/6/99
Adapter
HP Amplifier 8447E 1937A01046 2/6/99
A H. System Horn Antenna SAS0200/571 261 2/27/99
Com-Power Log Periodic AL-100 16005 1/2/99
Antenna
Com-Power Biconical AB-100 14012 1/2/99
Antenna
Solar Electronics LISN 8012-50-R-24-BNC 968447 12/28/98
Com-Power LISN L1I-200 12208 12/20/98
Com-Power LISN LI-200 12005 12/20/98
BACL Data Entry DES 0001 12/20/98
Software

1.6 Equipment Under Test (EUT)

~MICROTEK LAB.
INC.

Scanner

MRS-1200LC

985A201341

EF9MRS-1200LC
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1.7 Host System Configuration List and Details

Motherboard AL440LX IMAL74633825
TEAC Floppy Drive FD-235HF (0222873 None,
TURBO-COOL Power Supply 300ATX 7780565410 DOC
Jaton Video Card V(CS38261 PCl None DOC Q—"
Westerner Hard Drive Caviar 34300 None None
Digital
Adaptec SCSI Card AVA-1505A BEOAS827010P DOC

1.8 Local Support Equipment List and Details

Quantum3D PC System Desktop None DOC D
Honeywell Keyboard 102RXi AD339 GJK101RX-5
Microsoft Mouse Mouse2.0A (30826824 C3JSMP1
NEC Monitor JC-14WIVMA | 5122300408 CSFINFCMC1423B
EVEREX Modem EV-945 None E3ESUVEV-945
Citizen Watch Printer LSP-10 1177256-TY DLK66L.SP-10
Lid.

1.9 External I/O Cabling List and Details

Shielded Printer Cable ) Printer
Shiclded Keyboard Cable 1.6 Kevboard /Host Keyboard
Shielded Mouse Cable 1.8 Mouse/Host Mouse
Shiclded Video Cable 1.8 Video Card/Host Monitor
Shielded Serial Cable 1.8 Senal Port/Host Modem

Shielded Cable 1.8 SCCI Card/Host ScanMaker SCSI
Portl/EUT
Shielded Cable 1.8 ScanMaker/SCSI Port 2 /EUT Terminator
Shielded Cable 1.5 ScanMaker /EUT Terminator
Report # r9811051.doc FCC Class B Report
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2 - SYSTEM TEST CONFIGURATION

2.1 Justification
The system was configured for testing in a typical fashion (as a normally used by a typical user).

The motherboard provided the following /O ports and connectors: two (2) serial ports, one (1) paraliel
port, one {1) ATX keyboard port, one (1) floppy interface connector, and two (2) IDE interface connectors.

The EUT was tested in the native mode to represent worst case results during the final qualification test.
The parallel port (LPT1), ATX keyboard port, and both serial ports (COM1 and COM2) were also tested.

2.2 EUT Exercise Software

The EUT exercising program used during radiated and conducted testing was designed to exercise the
various system components in a manner similar to a typical use. The test software, Scantest.exe, contained
on the hard drive is started the Windows 95 terminal program under thc Windows 95 operating system.
Once loaded. the program sequentially exercises each system component.

The sequence used is as follows:

1) Activated the scanner.

2) The scanner moved from one end to other end to scan documents.
3) The host received data from scanner and stored in hard drive.

This process is continuous throughout all tests.

At the same time, a test software, emctest.exe, contained on the hard drive is started the Windows 95
terminal program under the Windows 95 operating system. Once loaded, the program sequentially
exercises each system component.

The sequence used is as follows:
1. Send H pattern to the monitor
2. The H program sends commands to the PC System.

3. The modem recetves Hs.

This process is continuous throughout alt tests.

2.3 Special Accessories

As shown in section 2.5, all interface cables used for compliance testing are shielded as normally supplied
by INMAC and their respective support equipment manufacturers. The monitor featured shielded metal

connectors.

2.4 Schematics / Block Diagram

Appendix A contains a copy of the EUT’s schematics diagram as reference.

Report # 19811051 .doc FCC Class B Report
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2.5 Configuration of Test System

EUT
FCC ID: EFOMRS-1200LC

Modem
1.8 Meter Shielded
Serial Cable ™ \21
1.8 Meter Shielded Cable
1.8 Meter Shisled e Cable ] |
Video Cable wrﬁmm
....... T PO Ot e BT S DU RS 1.5 Meter

{ Shielded Cable

H Mouse Cable R/
{part of Mouse)
1.6 Meter Shielded
Keyboard Cable

Keyboard {part of Keyboard)

A34RREREAT

SR ie Ok

Printer
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2.6 Test Setup Block Diagram

Host PC
Power Cord
Peripheral Peripheral
Power Cords l Power Cords
LISN 1 !
LISN 2 l
7 Rear of Host PC and
D l‘;:) C;I;?l‘es dled 1/0 Cables Peripherals are Flushed
rape an unale Drapcd and Bundled |With Rear of Table Top
if Necessary .
if Necessary
v l
|
] { /
E \—Ejj/ -~ x
10 > b
PRINTER cm _10 10 EUT
MODEM | o™ Desktop PC System om R ryuRs 20eLc
Under
VGA MONITOR
b
]
fi?
=
Non-Conducting Table -
80 cm Above Ground Plane
Mouse
> (Flushed with
KEYBOARD 10 back of
(Flushed with Front of Table Top) | om Keyboard)
h 4
!
Fal

1.5 Meters
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2.7 Equipment Modifications

No modification(s) were necessary for the EUT to comply with the applicable standards and
limits.

Report # r9811051.doc FCC Class B Report
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3 - CONDUCTED EMISSIONS TEST DATA

3.1 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, and LISN.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of the
uncertainty of any conducted emissions measurement at BACL 1s +2.4 dB.

3.2 EUT Setup

The measurement was performed at the Open Area Test Site, using the same setup per ANSI C63.4 - 1992
measurement procedure. The specification used was the FCC Class B limits,

The EUT was placed on the right side of the test table. The VGA monitor was placed on the top of the

Desktop PC system next to the EUT, the printer and the modem were placed next to the PC system on the
left side of the test table. The rear of the PC system and peripherals were placed flushed with the rear/sides

of the tabletop.

The keyboard was placed in front of the Desktop PC system, flushed with the front of the tabletop. The
mouse was placed next to the keyboard and flushed with the back of the keyboard.

The spacing between the peripherals was 10 cm.

3.3 Spectrum Analyzer Setup

The spectrum analyzer was set with the following configuration during the conduction test:

Start Frequency.........cooooocii e 450 kHz
SOp Froquency ... 30 MHz
Sweep Speed ... Auto
IF Bandwidth..........c.coooiiiiii i e 100 kHz
Video Bandwidth................... 100 kHz
Quasi-Peak Adapter Bandwidth ... 9 kHz
Quasi-Peak Adapter Mode ... Normal
Report # r9811051.doc FCC Class B Report
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3.4 Test Procedure

During the conducted emission test, the power cord of the host system was connected to the auxiliary
outlet of the first LISN. The VGA monitor and all other support equipment power cords were connected
to the auxiliarv power outlet of the second LISN.

Maximizing procedure was performed on the six (6) highest emissions to ensure EUT is compliant with all
installation combination.

All data was recorded in the peak detection mode. Quasi-peak readings were only performed when an
emission was found to be marginal (less than -4 dBUV). Quasi-peak readings are distinguished with a

llQpI!.

The EUT was operating at normal (native) mode tested during the final qualification test to represent worst
case results.

Additionally, the EUT was tested with the KUT Inside Power Supply ( 110 V).

3.5 Summary of Test Results

According to the data in section 3.6, the EUT complied with the FCC Conducted margin for a Class B
device and these test results is deemed as satisfactory evidence of compliance with ICES-003 of the
Canadian Interference-Causing Equipment Regulations, with the worst margin reading of:

-10.2 dBpV at 0.510 MHz in the Line mode, native operating mode with the EUT Inside power
supply (110V ).

3.6 Conducted Emissions Test Data
3.6.1 Test Data with EUT Inside Power Supply, 110V, 0.45 - 30 MHz.

0.510 37.8 QP Line 48 -10.2
0.510 36.8 QP Neutral 48 -11.2
11.030 27.9 QP Neutral 48 -20.1
11.100 26.9 QP Line 48 -21.1
15.110 26.7 QP Line 48 -21.3
16.440 26.5 QP Neutral 48 -21.5

3.7 Plot of Conducted Emissions Test Data

Plot(s) of Conducted Emissions Test Data with EUT Inside Power Supply is presented in Appendix B of
this report as reference.

Report #r9811051.doc FCC Class B Report
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4 - RADIATED EMISSION DATA

4.1 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially 1n field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna
directivity, antenna factor variation with height, antenna phase center variation, antenna factor frequency
interpolation, measurement distance variation, site imperfections, mismatch (average), and system
repeatability,

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of the
uncertainty of a radiation emissions measurement at BACL is +4.0 dB.

4.2 EUT Setup

The radiated emission tests were performed in the open area 3 meter test site, using the setup accordance
with the ANSI C63 4 - 1992, The specification used was the FCC Part 15 Class B limits.

The EUT was placed on the right side of the test table. The VGA monitor was placed on the top of the

Desktop PC system next to the EUT, the printer and the modem were placed next to the PC system on the
left side of the test table. The rear of the PC system and peripherals were placed flushed with the rear/sides

of the tabletop.

The keyboard was placed in front of the Desktop PC system, flushed with the front of the tabletop. The
mouse was placed next to the keyboard and flushed with the back of the keyboard.

The spacing between the peripherals was 10 cm.

4.3 Spectrum Analyzer Setup

According to FCC Rules, 47 CFR 15.33, since the internal operating clock speed is below 108 MHz, the
system was tested to 1000 MHz.

During the radiated emission test, the spectrum analyzer was set with the following configurations:

Start Frequency ........ococeiieiiiociii et 30 MHz
Stop Frequency ... 1000 MHz
Sweep Speed ... Auto
IFBandwidth ... 100 KHz
Video Bandwidth ..., ! MHz
Quasi-Peak Adapter Bandwidth ... 120 kHz
Quasi-Peak Adapter Mode................ Normal
Resolution Bandwidth ... IMHz
Report #19811051.doc FCC Class B Report
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4.4 Test Procedure

For the radiated emissions test, the power cord of the EUT, VGA monitor and all support equipment were
connected to the AC floor outlet since the power supply used inside the EUT did not provide an accessory

power outlet.

Maximizing procedure was performed on the highest emissions to ensure EUT is compliant with all
installation combinations.

All data was recorded in the peak detection mode. Quasi-peak readings was performed only when an
emission was found to be marginal (less than -4 dBUV), and are distinguished with a "Qp" in the data

table.

The EUT was operating at normal (native) mode tested during the final qualification test to represent worst
case results.

4.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude 1s calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gam from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For examplc, a margin of -7dBuV means the emission is 7dBUV below the maximum limit for FCC

Class B. The equation for margin calculation 1s as follows:

Margin = Corr. Ampl. - FCC Class B Limit

4.6 Summary of Test Results

According to the data in section 4.7, the EUT complied with the FCC Class B standards and these test
results are deemed satisfactory evidence of compliance with ICES-003 of the Canadian Interference-
Causing Equipment Regulations, and had the worst margin of*

-3.2 dBpV at 390.15 MHz in the Horizontal polarization with Pentium II 233 CPUJ,

-2.7 dBLLV at 190.07 MHz in the Horizontal polarization with Pentium 11 233 CPU - After
maximized procedure.

Report #r9811051.doc FCC Class B Report
Page 14 of 45



MICROTEK LAB. INC.

FCC ID: EFOMRS-1200LC

4.7 Radiated Emissions Test Data

4.7.1 Primary Test Data for Normal (Native) Mode with Pentium 1I 233 CPU, 30-1000 MHz -3

meters

~ INDICATED - - | TABLE ~ CORRECTION FACTOR

390.15 | 437 | 90 | 14 | H | 165 | 2.8 | 202 | 428 460 | -3.2
190.07 | 455 | 225 | 13 | H | 144 | 27 | 225 | 401 435 | -3.4
4335 | 424 | 270 | 11 ] V | 121 | 0.7 [ 199 | 353 | 400 | -47
19007 | 432 | 90 | 11 | V | 144 | 27 | 225 | 378 | 435 | 57
43018 | 401 | 180 | 12 | H | 175 | 29 | 207 | 398 | 460 | -62
2378 | 398 | 100 | 14 | H | 121 | 0.7 | 199 | 327 | 400 | -7.3
45018 | 398 | 270 | 12 | H | 178 | 32 | 224 | 384 | 460 | -76
21000 | 409 | 30 | 11 | V | 125 | 47 | 224 | 357 | 435 | -7.8
430.16 | 385 0 | 11 | V | 175 | 29 | 207 | 382 | 460 | -7.8
47018 | 382 | 135 | 12 | H | 183 | 34 | 224 | 375 | 460 | -85
32011 | 401 | 45 | 11 | vV | 155 | 28 | 221 | 363 | 460 | -97
19633 | 353 | 270 | 11 | V | 150 | 39 | 207 | 335 | 435 | -10.0
53023 | 357 0 | 11| v |7194 | 18 | 212 | 357 | 460 | -103
390.13 | 349 0 | 11| V | 165 | 28 | 202 | 340 | 460 | -120
28011 | 351 | 280 | 11 | V | 146 | 58 | 216 | 339 | 460 | -12.1
26761 | 381 | 90 | 11 | V | 133 | 49 | 228 | 335 | 460 | -125
13839 | 373 | 270 | 16 | H | 129 | 1.8 | 216 | 304 | 435 | -13.1
20758 | 356 | 45 | 11 | V | 124 | 46 | 224 | 302 | 435 | -133
21633 | 36.7 0 | 11 | V | 125 | 47 | 224 | 315 | 460 | -145
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4.7.2 Final Test Data for Normal (Native) mode with Pentium 11 233 CPU, 30-1000 MHz -3
meters— After Maximized Procedure

INDICATED ANTENNA'

190.07 | 462 | 225 | 13 | H .
380.15 43.9 90 1.4 H 16.5 28 | 202 43.0 46.0 -3.0
43.35 42 .4 270 1.1 \Y 121 0.7 | 19.9 353 40.0 -4.7
190.07 432 90 1.1 vV 14.4 27 | 225 37.8 43.5 -5.7
430.18 40.2 180 1.2 H 17.5 29 | 207 39.9 46.0 -6.1
43.78 40.6 135 1.5 H 121 0.7 | 199 335 40.0 -6.5
Report # 19811051 .doc FCC Class B Report
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5 FCC PRODUCT LABELING AND WARNING STATEMENT

5.1 FCC ID Label

FCC ID: EF9MRS-1200LC f

This device complies with Part 15 of the FCU

Rules. Operation is subject to the following twe 1.0"
conditions: (1) this device may not cause harm- *

ful interference, and (2) this device must accept

any interference received, including interference

that may ceuse undesired operation.

g 21875 —

Specifications: Text is black in color and is left justified. Labels are printed in indelible ink on permanent
adhesive backing and shall be affixed at a conspicuous location on the EUT.

5.2 Proposed Label Lecation on EUT

EUT: Rear View FCCID LABEL

LOCATION

5.3 FCC Warning Statement

The FCC Warning Statement is provided with the product manual. A sample of the statement is presented
in Appendix C of this report as reference.

Report # r9811051.doc FCC Class B Report
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MICROTEK LAB. INC. FCC ID: EFOMRS-1200LC

Appendix B — PLOT(S) OF CONDUCTED EMISSION TEST DATA
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230 Commercial St. Suite 2
Sunnyvale, CA 94086
(408) 732-9162

(408) 732-9164 fax

To : Ms. Katie Hawkins From. Hohn Chan

Fax: 301 344 2050 Pagos: Test Report with cover

Phone: 301 725 1585-249 Date: | November 11, 1998

Re: . Response for your fax dated 11/4/98 CC: j: =

[ Urgent {J For Review [ ] Please Comment [] Please Reply [] Please Recycle

Dear Ms. Hawkins;

First of all, I apology the previous test report and also thank you for give me the chance to correct our mistakes.
This is a test report for FCC ID: EF9MRS-1200LC. We detailed every photo and answer the question in the
report. The EF9ID-600 test report will be mailed to you very soon. Basically, we are going to re-test and make

it more professional and present to you. If there is any concern about the EFIMRS-1200LC, please call me at
(408) 732 9162. Thank you very much.

Very truly yours,

Sl (O—

John Chan
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