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Measurement Procedure Used :

FCC RULES AND CISPR 22 (DOCKET NO. 92-152, SEP, 1993) AND
FCC/ ANSI C63.4-1992

The device described above was tested by TAIWAN TOKIN EMC ENG. CORP. to
determine the maximum emission levels emanating from the device. The maximum
emission levels were compared to the CISPR 22 Class B limits both radiated and conducted
emissions.

The measurement results are contained in this test report and TAIWAN TOKIN EMC ENG.
CORP. is assumed full responsibility for the accuracy and completeness of these
measurements.  Also, this report shows that the EUT to be technically compliance with the
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without written approval of Taiwan Tokin EMC Eng. corp.
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

Description

Model Number

Project Name

FCCID

Applicant

Manufacturer

Power Adapter #1

Power Adapter #2

Data Cable

Data of Receipt of Sample

Date of Test
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To694. ross

Scanner
(131200 ED (2)9600 D

Above models are identical, except for packing
style difference.

C6E10
HWFA4SII

Mustek Systems Inc.
No. 25, R&D Road 11, Science-Based
Industrial Park, Hsinchu, Taiwan, R.O.C.

Mustek Systems Inc.
No. 25, R&D Road 11, Science-Based
Industrial Park, Hsinchu, Taiwan, R.Q.C.

HiTRON, M/N HES10B-12010-0-S

Input : 100V-120Vac / 20V A; 50/60Hz

Output : 12Vdc/1A

Cable : Non-Shielded, Undetachable, 1.8m
Bonded a ferrite core

YHi, M/N YS-1012-U12

Input : 100V-120Vac, 60Hz, 0.45A

Output : 12Vdc/1A

Cable : Non-Shielded, Undetachable, 1.45m
Bonded a ferrite core

Shielded, Detachable, 1.1m
Bonded two ferrite cores

Jul. 28, 1998

Jul. 29/30, 1998



1.2.
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Remark : This EUT is a modified version of original FCC ID HWFA4SIl. The
difference are :
(1) add two second source of Power Adapters
(HITRON, M/N HES10B-12010-0-S and YHi, M/N YS-1010-U12)
{2) Main board & CCD board re-layout.

Tested Supporting System Details

1.2.1. PERSONAL COMPUTER

Model Number

5/200MMX Series4DT

Serial Number SGR88(2624

FCCID by DoC

Manufacturer Hewlett Packard

VGA Card Within Mother Board

Power Cord Non-Shielded, Detachable, 2.5m
1.2.2. MONITOR

Model Number PM36A

Serial Number W70204674A

FCCID LLWSZB1564

Manufacturer Funai Electric Company of Taiwan

Data Cable Shielded. Undetachable, 1.2m

Power Cord Non-Shielded, Detachable, 1.5m
1.2.3. KEYBOARD

Model Number BTC-5139

Serial Number 73B304245

FCCID ESXKBM111

Manufacturer Behavior Tech Computer Corp.

Data Cable Shielded, Undetachable, 1.2m
1.2.4. PRINTER

Model Number 2225C+

Serial Number 3007568643

FCCID DSI6XU2225

Manufacturer Hewlett Packard

Power Adapter Hewlett Packard, M/N 82241 A

Power Cord Non-Shielded, Undetachable, 2.0m

Data Cable

Shielded, Detachable, 1.2m



1.2.5. MODEM

Model Number
Serial Number
FCCID
Manufacturer
Data Cable
Power Adapter

1.2.6. MOUSE

Model Number
Serial Number
FCCID
Manufacturer

1.2.7. USB GAMEPAD #1

Model Number
Serial Number
FCCID
Manufacturer
Data Cable

1.2.8. USB GAMEPAD #2

Model Number
Serial Number
FCCID
Manufacturer
Data Cable

Data Cable

1.3. Description of Test Facility

Site Description
(No. 4 Open Site)

Name of Firm

Site Location

NVLAP Code
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1414

970024521

[FAXDM1414

Aceex

Shielded, Detachable, 1.2m
Amigo, Model AM-91000A
Non-Shielded, Undetachable, 1.8m

M-834
LZA71066455
DZ1.210472
Logitech

INT-002

N/A

CETEAKO(32

Alps

Shielded, Undetachable, 2.3m
Bonded a ferrite core

INT-003

N/A

CETEAKO032

Alps

Shielded, Undetachable, 2.3m
Bonded a ferrite core
Non-Shielded, Undetachable, 1.9m

May 14, 1997 Re-file on

Federal Communication Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046, U.S.A.

Taiwan Tokin EMC Eng. Corp.

No. 53-11, Tin-Fu Tsun, Lin-Kou,
Taipei Hsien, Taiwan, R.O.C.

200077-0
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2. POWERLINE CONDUCTED TEST

2.1. Test Equipment

The following test equipments are used during the power line conducted tests :

Item Type Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1. |Test Receiver Rohde & Schwarz ESH3 886047/035 | Jun.24, 98’ [ 1 Year
2. JLISN.#1 Kyoritsu KNW-407 8-855-9 Apr.14,98° | 1 Year
3. |[LLSN.#2 Kyoritsu KNW-407 8-881-13 | Apr.14,98 |1 Year
2.2. Block Diagram of Test Setup
Coume ER . TRANSFORMER _. LISN.#1
! ADAPTER
PULSE LIMITER FERRITE CORF
TEST RECEIVER SCANNER( EUT)  PRINTER
SPECTRUM MONITOR = oo GAMEPAD
PERSONAL COMPUTER
GAMEPAD
PLOTTER  \IONITOR  MODEM | MOUSE KEYBOARD

50 OHM TERMINATOR ) L.I.S.N. #2

"SIGNALLINE ____:POWER LINE

2.3. Powerline Conducted Emission Limit (CISPR 22 Class B)

FREQUENCY MAXIMUN RF LINE VOLTAGE
QUASI-PEAK AVERAGE
LEVEL LEVEL
150KHz ~ 500KHz 66 ~ 56 dB 56 ~ 46 dB
500KHz ~ 5MHz 56 dB 46 dB
SMHz ~ 30MHz 60 dB 50dB
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2.4. EUT’s Configuration during Compliance Measurement

2.5.

The following equipments were installed on RF LINE VOI. TAGE measurement to
meet the Commission requirement and operating in a manner which tended to
maximize its emission characteristics in a normal application.

2.4.1. Scanner (EUT)

Model Number
Project Name
FCCID
Manufacturer
Power Adapter #1

Power Adapter #2

Data Cable

2.4.2. Supporting Simulators

Operating Condition of EUT

(1)1200 ED (2)9600 D

C6E10

HWFA4SII

Mustek Systems Inc.

HiTRON, M/N HES10B-12010-0-S

Input : 100V-120Vac / 20VA; 50/60Hz

Output : 12Vde/1A

Cable : Non-Shielded, Undetachable, 1.8m
Bonded a ferrite core

YHi, M/N YS-1012-U12

Input : 100V-120Vac, 60Hz, 0.45A

Output : 12Vde/1A

Cable : Non-Shielded, Undetachable, 1.45m
Bonded a ferrite core

Shielded, Detachable, 1.1m

Bonded two ferrite cores

As in Section 1.2

2.5.1. Setup the EUT and simulator as shown on 2.2,

2.5.2. Turn on the power of all equipments.

2.5.3. Setup the personal computer to drive the EUT through the Mustek‘s scanner

software driver,

2.5.4. Data was communicated between host personal computer and Scanner (EUT)

through printer port.

2.5.5. Personal computer displayed the test software and scanning image by windows

to monitor.

2.5.6. The other peripheral devices were drove and operated in turn during all testing.




2.6.

2.7.
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Test Procedure

The EUT was connected EUT’s Power Adapter to the power mains through a line
impedance stabilization network (L.I.S.N. #1) and the other peripheral decives power
cord were connected to the power mains through a line impedance stabilization
network (L..I.S.N #2). This provided a 50 ohm coupling impedance for the measuring
equipment.  (Please refer to the block diagram of the test setup and photographs.)
Both sides of A.C. line were checked for maximum conducted interference. In order
to find the maximum emission, the relative positions simulators of the interface cables
should be manipulated according to FCC ANSI €63.4-1992 on conducted
measurement.

The bandwidth of the R&S Test Receiver ESH3 was set at 10KHz.
The frequency range from 150KHz to 30MHz was checked.

EUT with two kinds of Power Adapter were done during conducted measurement and
all the test results are listed in section 2.8.

Test Results
PASSED. Please refer to the following pages.
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2.8. Line Conducted RF Voltage Measurement Results

All emissions not reported below are too low against the prescribed limits.

Date of Test : Jul. 29, 1998 Temperature @ 27 °C
EUT : Scanner Humidity 59 9%
Test Mode EUT w/HiTRON Power Adapter
Frequency | Factor Measurement (dBuV) Reading (dBuV) Limits
Phase A Neutral| Phase B Line | Phase A Neutral { Phase B Line (dBuVv)
MHz dB Q.P. |Average| Q.P. [Average| Q.P. Average | Q.P. |Average| Q.P. [Average
0.1501 0.4 43.1 22.8 * * 43.5 23.2 * * 66.0 | 56.0
0.1512 0.4 * * 422 | 284 * * 426 | 288 | 659 | 559
0.2454 0.4 38.8 | 249 * * 39.2 253 * * 61.8 | 51.8
0.2553 0.4 * * 34.1 315 * * 345 | 319 | 616 | 51.6
0.3135 0.4 304 | 226 * * 30.8 23.0 * * 59.8 | 49.8
0.3644 0.4 * * 334 | 263 * * 33.8 1 26.7 | 586 | 486
0.5837 0.5 * * 325 | 315 * * 33.0 | 32.0 | 56.0 | 46.0
0.6115 0.5 30.1 26.9 * * 30.6 274 * * 56.0 | 46.0
0.7226 0.5 322 | 244 * * 32.7 249 * * 56.0 | 46.0
0.7341 0.5 * * 35.1 22.9 * * 356 | 234 | 560 | 46.0
0.8454 0.5 30.5 | 226 * * 31.0 23.1 * * 56.0 | 46.0
0.9010 0.5 * * 34.1 232 * * 346 | 237 | 56.0 | 46.0
Remark @ 1. All readings are Quasi-Peak and Average values.

2. Factor = Insertion Loss + Cable Loss

n

3.

[ 2 b

means the emission level undetectable.
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Date of Test : Jul. 29, 1998 Temperature : 27 °C
EUT : Scanner Humidity @ 59 9%
Test Mode : EUT w/YHi Power Adapter
Frequency | Factor Measurement (dBuV) Reading (dBuV) Limits
Phase A Neutral| Phase B Line |Phase A Neutral] Phase B Line (dBuV)
MHz dB Q.P. [Average| Q.P. |Average Q.P. |Average| Q.P. |Average Q.P. [Average
0.1658 0.4 * * 50.9 | 45.7 * * 51.3 | 46.1 652 | 552
0.1739 0.4 49.1 41.7 * * 495 | 42.1 * * 64.8 | 5438
0.2540 0.4 38.1 28.7 * * 385 | 29.1 * * 61.6 | S51.6
0.3478 0.4 * * 402 | 325 * * 40.6 | 329 | 590 | 49.0
0.3676 0.4 366 | 322 * * 37.0 | 326 * * 584 | 484
0.4243 0.5 30.2 | 208 * * 307 | 21.3 * * 574 | 474
0.5987 0.5 * * 37.4 | 242 * * 379 | 247 | 56.0 | 46.0
0.6150 0.5 336 | 202 * * 34.1 20.7 * * 56.0 | 46.0
0.8654 0.5 * * 36.6 | 22.7 * * 37.1 232 | 56.0 | 46.0
2.0279 0.5 * * 36.6 | 21.6 * * 37.1 22.1 56.0 | 46.0
6.6528 0.8 * * 379 | 243 * * 37.7 | 25.1 60.0 | 50.0
6.6637 0.8 355 | 237 * * 36.3 | 245 * * 60.0 | 50.0
Remark : 1. All readings are Quasi-Peak and Average values.

2. Factor = Insertion Loss + Cable Loss
3. “*” means the emission level undetectable.
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3. RADIATED EMISSION TEST

3.1. Test Equipment
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The following test equipments are used during the radiated emission tests

[tem Type Manufacturer Model No. | Serial No. | Last Cal. Cal.
Interval
1. |Test ‘Receiver Rohde & Schwarz ESVSI10 845165/018 {Feb. 17,98’ | 1 Year
2. |Broadband Antenna Chase VBAGIO6A 1227 Apr.29,98’ | 1 Year
3. |Log Periodic Chase UPA6109 1020 Apr.29,98° | 1 Year
Antenna

3.2. Block Diagram of Test Setup

3.2.1. Block Diagram of connection between EUT and simulators

SCANNER (EUT)

ADAPTER == FERRITE CORE

ACIN . PRINTER

MOUSE PERSONAL COMPUTER

MODEM

MONITOR  KEYBOARD GAMEPAD GAMEPAD

3.2.2. Open Field Test Site Setup Diagram

ANTENNA TOWER

ANTENNA ELEVATION VARIES FROM IMETER TO 4 METER

10 METERS
EUT

0.8
METER
TURN TABLE

GROUND PLANE



3.3.

3.4.

3.5.

3.6.

3.7.
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Radiation Limit (CISPR 22 CLASS B)

FREQUENCY DISTANCE FIELD STRENGTHS LIMITS
MHz Meters dBuV/m
30~ 230 10 30
230 ~ 1000 10 37

Remark : (1) The tighter limit applies at the edge between two frequency bands.
(2) Distance refers to the distance in meters between the measuring
instrument antenna and the closed point of any part of the device or
system.

EUT’s Configuration during Compliance Measurement

The configuration of EUT and its simulators were the same as those used in conducted
measurement. Please refer to 2.4.

Operating Condition of EUT

Same as conducted measurement which is listed in 2.5.

Test Procedure

The EUT and its simulators were placed on a turn table which is 0.8 meter above
ground. The turn table rotated 360 degrees to determine the position of the maximum
emission fevel. EUT was set 10 meters away from the recelving antenna which is
mounted on a antenna tower. The antenna moved up and down between | meter and
4 meters to find out the maximum emission level. Broadband antenna (calibrated
biconical and log periodical antenna) and dipole antenna were used as receiving
antenna. Both horizontal and vertical polarization of the antenna are set on
measurement. In order to find the maximum emission, all of the interface cables
were manipulated according to ANSI C63.4-1992 requirement.

The bandwidth of the R&S Test Receiver ESVP was set at 120K Hz.
The frequency range from 30MHz to 1000MHz was checked.

EUT with two kinds of Power Adapter were done during radiated measurement and all
the test results are listed in section 3.8.

Test Results
PASSED. Please refer to the following pages.
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3.8. Radiated Emission Measurement Results

The frequency spectrum from 30 MHz to 1000 MHz is investigated. All the emissions
not reported below are too low against the CISPR 22 CLASS B limit..

Date of Test : Jul. 30, 1998 Temperature © 36 °C
EUT : Scanner Humidity : 29 9%
Test Mode : EUT w/HiRON Power Adapter

Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Horizontal Horizontal ~ Limits ~ Margin
MHz dB/m dB dBuVv dBuV/m  dBuV/m dBuV/m
31.945 2197  1.14 -4.45 18.66 30.00 11.34
51.542 1475 1.51 -0.23 16.03 30.00 13.97
78.727 13.64 181 7.33 22.78 30.00 7.22
119.647 19.46 232 -1.33 20.45 30.00 9.55
149.341 2065  2.60 1.75 25.00 36.00 5.00
152.367 2092 265 2.00 25.57 30.00 4.43
199.295 21.64  3.08 0.57 25.29 30.00 4.71
205.505 21.70  3.14 0.66 25.50 30.00 4.50
213.045 21.07  3.22 1.13 2542 30.00 4.58
229.599 2223 334 2.41 27.98 30.00 2.02
244,763 2245 3351 -2.65 23.31 37.00 [3.69
308.830 1550 399 -0.25 19.24 37.00 17.76
343.665 16,11 428 1.93 22.32 37.00 14.68
357.500 16.27 437 -2.03 18.61 37.00 18.39
389.000 16.49  4.62 -1.74 19.37 37.00 17.63
421.100 16.99 482 - 1.83 19.98 37.00 17.02
434.343 17.21  4.92 2.09 24,22 37.00 12,78
459.300 17.62 508 - 1.58 21.12 37.00 15.88
497.500 1831 5.29 - 1.68 21.92 37.00 15.08

Remark * 1. All readings are Quasi-Peak values.
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Date of Test : Jul. 30, 1998 Temperature : 36 °C
EUT : Scanner Humidity © 299
Test Mode EUT w/HiRON Power Adapter

Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Vertical Vertical Limits  Margin
MHz dB/m dB dBuV dBuV/m dBuV/m dBuV/m
30.021 23.12 116 0.83 25.11 30.00 4.89
33.017 21.89 1.19 1.36 24.44 30.00 5.56
39.130 1926  1.29 3.30 23.85 30.00 6.15
42.147 18.05 131 344 22.80 30.00 7.20
72.345 1241 1.77 8.73 2291 30.00 7.09
108.802 18.17  2.17 3.21 23.55 30.00 6.45
120.849 18.61 236 3.1 24,08 30.00 5.92
146.335 19.91 255 3.48 25.94 30.00 4.06
156.956 19717 2.69 3.31 25.71 30.00 4.29
203.848 2140  3.12 1.86 26.38 30.00 3.62
228.008 2200 334 1.82 27.16 30.00 2.84
250.590 2236  3.58 1.12 27.06 37.00 9.94
325418 1460 4.15 3.1 21.86 37.00 15.14
336.075 1492 422 -0.48 18.66 37.00 18.34
343.658 15.13 428 0.39 19.80 37.00 17.20
366.100 16.24 446 -1.50 19.20 37.00 17.80
391.600 1637 461 -1.75 19.23 37.00 17.77
429.700 16.69  4.89 - 1.60 19.98 37.00 17.02
467.900 17.80  5.12 1.42 24.34 37.00 12.66

Remark : 1. All readings are Quasi-Peak values.




FCCID.: HWFA4SIT  Page 20 of 25

Date of Test : Jul. 30, 1998 Temperature @ 36 °C
EUT : Scanner Humidity : 29 9
Test Mode : EUT w/YHi Power Adapter

Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Horizontal Horizontal  Limits Margin
MHz dB/m dB dBuV dBuV/im dBuV/m dBuV/m
34.884 21.35  1.23 -0.20 22.38 30.00 7.62
43.927 1795 136 -5.00 14.31 30.00 15.69
79.184 13.64 181 10.96 26.41 30.00 3.59
110.998 18.59 221 1.28 22.08 30.00 7.92
144.628 20,16 2,55 3.13 25.84 30.00 4.16
152.660 2092 265 3.99 27.56 30.00 2.44
160.290 2115 274 -0.71 23.18 30.00 6.82
206.964 2155 314 1.79 26.48 30.00 3.52
228.012 2219 334 3.35 28.88 30.00 1.12
229,295 22.23  3.34 2.40 27.97 30.00 2.03
256.993 2315 359 - 1.00 25.74 37.00 11.26
307.331 1551 398 1.26 20.75 37.00 16.25
325.417 1557  4.15 2.90 22.62 37.00 14.38
331.511 1577  4.20 1.21 21.18 37.00 15.82
379.700 1622 452 -2.00 18.74 37.00 18.26
434.342 1721 492 2.67 24.80 37.00 12.20
464.700 17.74  5.10 - 1.69 21.15 37.00 15.85
502.900 18.32 538 - 1.65 22.05 37.00 14.95

Remark : 1. All readings are Quasi-Peak values,

2. The worst emission was detected at 228.012MHz with corrected
signal level of 28.88dBuV/m (limit is 30dBuV/m) when the antenna
was at horizontal polarization and was at 4m high and the turn table
was at 130 ° |

3.0° was the table front facing the antenna. Degree is calculated
from 0" clockwise facing the antenna.
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Date of Test : Jul. 30, 1998 Temperature : 36 °C
EUT : Scanner Humidity @ 29 9
Test Mode : EUT w/YHi Power Adapter

Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Vertical Vertical Limits  Margin
MHz dB/m dB dBuV dBuV/m  dBuV/m dBuV/m
41.491 18.05 1.31 4.14 23.50 30.00 6.50
48.151 1597 148 5.33 22.78 30.00 7.22
72.307 12,11 1.78 10.86 24.75 30.00 5.25
121.553 18.61 236 442 2539 30.00 4.61
126.068 1922 2.40 3.84 25.46 30.00 4.54
151.775 19.62  2.65 2.92 25.19 30.00 4.81
181.575 2135 290 0.82 25.07 30.00 4.93
217.487 21.08 326 -0.03 2431 30.00 5.69
225.029 21.86 335 2.53 27.74 30.00 2.26
228.014 22.00 334 3.64 28.98 30.00 1.02
250.599 2236  3.58 2.61 28.55 37.00 8.45
307.327 14.07 3.98 -0.58 17.47 37.00 19.53
325.413 14.60 415 3.49 22.24 37.00 14.76
357.300 1581 437 -1.29 18.89 37.00 18.11
372.292 16.21 449 2.64 23.34 37.00 13.66
408.309 16.54 4.71 - 1.57 19.68 37.00 17.32
446.500 17.24 496 -1.48 20.72 37.00 16.28
471.800 17.88 5.14 - 1.69 21.33 37.00 15.67
497.300 1841 529 - 1.57 22,13 37.00 14.87

Remark : 1. All readings are Quasi-Peak values.

2. The worst emission was detected at 228.014MHz with corrected
signal level of 28.98dBuV/m (limit is 30dBuV/m) when the antenna
was at vertical polarization and was at Im high and the turn table
was at 140 ° .

3. 07 was the table front facing the antenna. Degree is calculated
from 0" clockwise facing the antenna..
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4. DEVIATIONS TO TEST SPECIFICATIONS

[ NONE ]



