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1. DETAILED DESCRIPTION OF TEST ITEM
1-1 Equipment Under Test (EUT)

Kind of equipment
Shape
Manufacturer
Trade Name
Model Number
FCCID

Serial Number
Voltage input
Rated current

Pori(s) / Connector(s)

Oscillator(s) / Crystal(s)
Maximum used frequency

Remarks

: Printer

: Table-top type

: SEIKO EPSON Corporation
: EPSON

: PL13A

: BKMFBP113A

: 13TMO000042

:AC 120V /60 Hz

04 A

: Parallel (Centronics, standard)

Serial {RS-422C, standard)
USB(standard)

: 48.00 MHz, 28 MHz (MAIN Board)
: 48.00 MHz

ECC ID : BKMFBP113A
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1-2 Auxiliary equipment (AE)

AE Name Model Manufacturer FCCID Voltage input
(Serial number) Power consumption

Vectra VL5/166 N/A AC 120 V/ 60 Hz

1 | Personal computer Hewlett-Packard
(8G73403695) (DoC) J0A
D2830A AC 120 V/ 60 Hz

2 | CRT monilor Hewlett-Packard [A3LCGCS60
{(KR70712444) 1.2A
C3755B#ABJ DC50V

3 | Keyboard Hewlett-Packard |AQ6ZG-RT687XT )
(60552232) 300 mA
M-S828 DC50V

4 | Mouse Hewlett-Packard [D21.210472 a)
(LTC52900219) 125 mA
PRSOA SEIKO EPSON AC 120 V/ 60 Hz

5 | Printer BKMP&50A b)
(1YLY185764) Corporation 1.0A
M3979 AC 120 V/ 60 Hz

6 | Personal computer Apple BCGN3706
(SG6331HSBFD) 70A
M2978 AC 120 V/ 60 Hz

7 | CRT monitor Apple BEICAS500
(CYS252LS3CV) 14 A
M3501 DC50V

8 | Keyboard Apple BCGM3501 c)
(AP62329E/M03121) 300 mA
M2706 7 DC50V

9 | Mouse Appie BCGM2706 )
(MB6110ZRT1E) 15 mA
Go621B SEIKO EPSON AC120 V/ 60 Hz

10 | Film scanner BKMFBG621B
(AB20003380) Corporation 0.5 A

a) Supply from AE1
b)  With Color upgrade kit (C832081)
¢y Supply trom AE6

e (2l = 1"l =~ el a] V| - _ o
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1-3 Relevant Signal and Power lines

AE = Auxiliary equipment, EUT = Equipment Under Tesl = Test item

Configuration 1

FCC ID : BKMFBP113A

Line Name From To Length | Shield Remarks
EUT Parallel in/
1 Parallel I/F cable AES Parallel in AEI] Parallel out 20m Yes (Metal connector
2 USB I/F cable EUT USB in AE1 USB out 1.8m Yes [Metal connector
3 Serial I/F cable AES Serial in AE]1 Serial out 20m Yes  |Metal connector
4 Video I/F cable AE2 Video in AEl Video out 1.4m Yes |Metal connector
5 Keyboard I/F cable [AE3 Keyboard AE1 Keyboard out 29m Yes |[Metal connector
6 Mouse I/F cable AFE4 Mouse AE1 Mouse out 1.8 m Yes [Metal connector
7 Printer AC cable EUTAC 120 Vin [Main AC 120V 1.9m No
8 | Computer AC cable |AE1 AC 120 Vin |[Main AC120V 1.9m No
9 | CRT AC cable AE2AC120Vin  [Main AC120V 1.9m No
10 | Printer AC cable AES AC120Vin |Main AC 120V 1.9m No
Configuration 2
Line Name From To Length | Shield Remarks
11 | Serial I/F cable EUT Serial in AE®6 Serial out 20m Yes  |Metal connector
12 | SCSII/F cable AE10 SCSI AEG6 SCSI 1.0m Yes |Metal connector
13 | Video I/F cable AE7 Video in AES6 Video oul 1.5m Yes  |Metal connector
14 | Keyboard I/F cable |AES Keyboard AE6 Keyboardout | 0.9 m Yes  {Metal connector
15 | Mouse I/F cable AE9 Mouse AER Mouse out 0.8 m Yes |Meclal connector
16 | Printer AC cable EUTAC 120 Vin [Main AC120V 1.9m No
17 | Computer AC cable JAE6 AC 120 Vin  [Main AC120V 1.9m No
18 | CRT AC cable AETAC120Vin |AE6ACI120V 1.5m No
19 j:é"i:ﬁ;“‘“ AE10 AC 120 Vin [Main AC 120 V 20m | No
Note : Line 4 and 13(video I/F cable) have two ferrite cores permanently attached.
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1-4 Positioning of Equipment

The positioning of EUT during testing is as follows.

Configuration 1

B : Ferritc Core
Testing Table Top View

E AE3 Keyboard

Line 6 Line 5

AE1 Computer

EUT Printer
AES5 Printer
AE2 CRT Monitor

1
.
Line 4
Line 3/ 1 Line 1/ 2
Line 10 Linc 9 Line 8 Line 7
v J v 4
AC 120 V /60 Hz AC 120 vV /60 Hz AC120Vv /60 Hz

When the line 1 is connected between EUT and AE1, the line 3 is connected between AEL and AES

and when the line 2 is connected, the line 1 is connected as like.

Abbreviations shown in the above diagram correspond 10 equipment or cables in tables in Section 1-1,
1-2, 1-3.
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Configuration 2

B : Ferrite Core

Testing Table Top View

AES Keyboard

&

Line 15
Line 14

AE®6 Computer

EUT Printer

AEIOD ]
AE7 CRT Monitor

Film scanner

|
-

!

Line 13 Line 11

Linel9 Line 18 1 1 ine 17 Line 16

Line 12

v v

AC 120V /60 Hz AC120V /60 Hz AC120V/60 Hz

Abbreviations shown in the above diagram correspond to equipment or cables in tables in Section 1-1,

1-2,1-3.
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2. OPERATING CONDITIONS
The EUT is operated under the following conditions during the tests.

2-1 Operating modes

Mode { : Parallel I/'F mode
The EUT contimwusly printing character ‘H’ via the Parallel interface (line 1) with below
operating cycles in conliguration 1.

Mode 2 : USB I/F mode
The EUT continuously printing character ‘H’ via the USB interface (line 2) with below
operating cycles in configuration 1.

Mode 3 : Serial I/F mode
The EUT continuously printing character ‘H’ via the Serial interface (line 11) with below

operating cycles in configuration 2.

2-2 Operating cycles
Performed following operation continuously.
Configuration 1
1: Print data are transferred from computer(AE1)
2: Print ‘H’ characters by EUT
3: Monitor(AE2) displays ‘H’ characters on the full screen
4: Print ‘H’ characters by printer (AES)

Configuration 2
1: Print data are transferred from computer(AE6)
2: Print ‘H’ characters by EUT
3: Monitor(AE7) displays ‘H’ characters on the full screen
4: Film scanner (AE10) stand-by condition

Note : The data transfer rate on the serial I'F (RS$-422C) is 1.8M bps and USB I/F is 12M bps.

T T 1T AT RIT TR AT TTS . T 1 4% (v 1 4 O CEINY ERPSONIN Pane O AfF 26



ECC D : BKMFBP113A

EPSON

SEIKO EPSON CORPORATION

3. TEST PROCEDURE(S)

This test is carried out with the test procedure(s) drawn up by our laboratory based on the following test

procedure(s).

Test tem Test procedure used Scanned Frequency Range

Conducted Emission ANSI C63.4 - 1992 0.45 - 30 MHz

Radiated Emission ANSIC63.4 - 1992 30 - 1000 MHz
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4. EVALUATION OF TEST RESULTS
4-1 Conducted Emission Test

Mode 1 : Parallel interface

FCC ID : BKMFBP113A

Kind of Equipment Printer Temperature 22 C
Model Name P113A Humidity 55 %
Serial No. 13TM000042 Engineer T. Cmori
Comment : _Parallet I/F
Detector - QP Date 98/7/9
Points . EMI Receiver(s) R/S ESH 2
Limit1 : [ FCC ] Class B
0 e 1T ! D ——— Limit1 {QF)
60 - L ; - % Level N
' & Level L1
50 ........ i
2 |
g 40 |- " I T
— Tl &
30 . | ' 38 I
QD i
-
20 g 1
10 i e -
i |
0 I R RN | _A_J;_ :
0.1 1.0 10.0 30.0
Frequency [MHz]
Frequency Reading N Reading L1 QP-AVE | QP/AVE | Correction| Level N Level L1 Limit | Margin
QP AVE QP AVE -13 Factor
[MHZ] @BuV] | [@BuV] | [dBuV] | [dBuv] | [dB] [dB] [dB] [dBuV] [dBuV] | [dBuV] | [dB]
0.4629 37.0 - 36.0 - - 04 374 36.4 48.0 106
.5882 335 - 340 - - 03 338 343 48.0 13.7
0.8222 325 - 320 - - - 0.3 328 32.3 480 15.2
0.9397 335 - 325 - - - 0.3 338 328 48.0 142
1.5256 395 - 40.0 - - - 03 39.8 403 48.0 7.7
28.3169 32.0 - 32.0 - - 2.7 34.7 34.7 48.0 13.3

Note :All other frequencies in the range from 450 kHz to 30 MIlz have emission level of more than 10 dB below the limit.

Level = Reading + Correction Factor

I.evel is rounded off to one decimal place.

Correction Factor = [ ISN factor + Cable Loss
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Mode 2 : USB interface

Kind of Equipment . Printer Temperature 1 22 C
Model Name . P113A Humidity : 55 %
Serial No, . 13TMO000042 Engineer : T. Omori
Comment : JSBIF.

Detector : \QF’ Date ;. 98/7/9
Points B EMI Receiver(s) : R/ISESH2

Limit1 : [ FCC ] Class B

70 o [ R T A R B —— Limit1 (QP)
i . 1 ! i
60 i [ x Level N
| & Level L1
50 *1 i
>
@ 40 - e &
= ‘ i ¥ v
T % %% 7
> 30 - .
& ;
|
20 T S R £ - - SR -
| : ‘ |
10 ! ’ } . ' Lo R
0.1 1.0 10.0 30.0
Frequency [MHz]
Frequency Reading N Reading L1 QP-AVE | QP/AVE | Correction| Level N Level L1 Limit | Margin
QP AVE QrF AVE -13 Factor
MHZ [@Buv] | [dBuV] | [dBuV] | [dBuv] | [dB] [dB] [dB] [dBuV] [@BuV] | [dBuV] | [dB]
04722 36.0 - 36.0 - - - 0.4 36.4 36.4 480 116
0.5927 33.0 - 340 - - - 0.3 33.3 34.3 48.0 13.7
0.8146 325 - 320 - - - 0.3 328 323 48.0 15.2
0.9492 335 - 33.0 - - - 03 338 33.3 48.0 14.2
1.5844 40.0 - 40.0 - - - 03 40.3 40.3 480 7.7
29.3695 325 - 325 - - - 26 351 35.1 48.0 12.9

Note :All other frequencies in the range from 450 kHz 1o 30 MHz have cmission level of more than 10 dB below the limit.
level = Reading + Correction Factor Correction Factor = LISN factor + Cable [Loss

Level is rounded off to one decimal place.
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Mode 3 : Serial interface

ECC ID : BKMFBP113A

Kind of Equipment Printer Temperature 22 C
Mode! Name P113A Humidity 55 %
Serial No. 13TM000042 Engineer T. Omori
Cornment Serial I/F
Detector QP Date 98/7/8
Points 6 EMI| Receiver(s) R/S ESH 2
Limit1 : [ FCC] Class B
0 - T ! [T e Limitt (QP)
60 S N : - x Level N
4 LevellL
50 SEECE CECR R I A A A S —r
2 40 -
. S [E— & R — 5
g' ¥ 4
_ k3 1 .
% 30 JEN S P - 11
-
20 - -
10 - S :
0 \ - HH I N I 1 I o
01 1.0 10.0 30.0
Frequency [MHz]
Frequency Reading N Reading L1 QP-AVE | QP/AVE | Correction| Level N Level L1 Limit | Margin
QP AVE QP AVE -13 Factor
{MHZ] [dBuV] | [dBuV] | [dBuV] | [dBuV] [dB] [dB] [dB] [dBuV] [dBuV] [dBuV] [dB]
0.4626 37.0 - 36.0 - - - 04 374 36.4 48.0 106
0.5920 33.0 - 33.0 - - - 0.3 33,3 333 48.0 14.7
o.8288 | 320 - 32.0 - - - 0.3 323 323 48.0 15.7
0.9456 33.5 33.0 03 338 33.3 480 14.2
15722 | 395 - 400 - - 0.3 398 40.3 48.0 7.7
21010 | 29.0 - 295 - - - 0.4 29.4 29.9 48.0 18.1

Note :All other frequencies in the range from 450 kllz to 30 MHz have emission level of more than 10 dB below the limit.

Level = Reading + Correction Factor

Level is rounded off to one decimal place.

Correction Factor = LISN factor + Cable Loss
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4-3 Radiated Emission Test

Mode 1 : Parallel interface

Kind of Equipment : Printer Temperature 1 22C
Model Name : P113A Humidity : 55%
Serial No. © 13TM000042 Engineer : T.omori
Comment . Parallel I/F
Detector QP
Points 7 Date : 1998/7/3 14:00
Limit: [FCC] Class B<3m> EMI Receiver(s) : ESS
60 T | I " Limit
‘ - Horizontal
s5ob— , S R .| Vertical
: e oL L L Horizontal O
o A Vertical X
.E. 40 T wt el : T T T Host computerv
=
g‘ 30 B M v v ; ! v
E :
g 20 " '
10 —— 4

300 300 500 700 10600
Frequency|MHz]

Fr?&:ezr]]cy R’:::;g x:é A;;z?onra [z:: [d ;E‘\ltjlm} [c?er;?':aee] H[:lrgr:;1t Pola- | g éi:ci/tm] M[’:]er?]in
[dBuV] [dB] [d8]
107.440 295 BC 11.1 -18.8 21.8 2 100 | Vert. 43.5 217
128.800 26.0 BC 13.6 18.6 21.0 265 247 | Hori. 43.5 225
192.005 33.0 BC 16.5 17.8 31.7 331 100 | Vert. 43.5 11.8
192.006 34.0 BG 16.5 17.8 32.7 139 321 | Hori. 43.5 10.8
240.004 27.0 BC 17.6 17.3 27.3 358 100 | Ver. 46.0 18.7
576.009 23.0 LP 17.6 14.8 25.8 179 100 | Ver. 46.0 20.2
696.006 21.9 LP 20.6 -13.9 28.6 22 119 | Hori. 46.0 17.4

Note : All other frequencies in the range from 30 MHz to 1000 MHz have cmission level of more than 10 dB below the limit.
Level=Meter Reading+Antenna Factor+Total Loss (Total Loss=Cable Loss+Antenna Pad Loss-Amplifier Gain)

Level is rounded off to one decimal place.

N
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Mode 2 : USB interface

Kind of Equipment : Printer Temperature » 22C
Model Name : P113A Humidity : 55 %
Serial No. © 13TMO000042 Engineer . T. omori
Comment : USBI/F
Detector : QP
Points 7 Date : 1998/7/3 15:07
Limit: [FCC] Class B<3m> EM! Receiver{s) : ESS
60 ! | T T T ] ] Limit
s } : | { Horizontal
50 S , i | Vertical
R — | L.} Horizontal o
‘ Lo Vertical ®
T 40 e Bl R el S R Host computersy
S | ‘ ;
@ 30| - o b et BRI v R N Y i
o, ! Y|v i
E 1 { ' ‘ ; :'I H
g [ ' |
3 20'- B A 1 }t} I: Il i A0l ) i H
.l;’i"g'-ﬁ:‘r‘,n%;,'.i"ﬁ@: wg . il | PEUIRT I (108 R N
30 40 50 70 100 200 300 500 700 1000
Frequency[MHz|
Frequency Metgr Ant. Antenna Total Level Angle Height Limit Margin
[MHz] Reading | o oo | Fador | Loss | pvim) | [degree] | [em] | PO | [dBuv/m] [dB]
@euv; | 'YP [dB] [dB) €9
106.560 30.5 BC 10.9 -18.8 22.6 201 100 Vert. 43.5 20.9
143.997 26.0 B8C 14.2 -18.5 21.7 272 169 Hori. 43.5 21.8
192.001 32.2 BC 16.5 -17.8 30.9 152 204 Hori. 43.5 12.6
192.006 31.8 BC 16.5 -17.8 30.5 322 100 Vert. 43.5 13.0
240.036 26.0 BC 17.6 -17.3 26.3 197 100 Vert. 46.0 19.7
343.460 27.5 LP 13.7 -16.4 24.8 333 100 Vert. 46.C 21.2
528.132 30.0 LP 16.9 -15.2 31.7 217 100 Hori. 46.0 14.3

Note : All other frequencies in the range from 30 Mllz to 1000 MHz have emission level of more than 10 dB below the limit.

Level=Meter Reading+Antenna Factor+Total Loss (Total Loss=Cable Loss+Antenna Pad Loss-Amplifier Gain)

Level is rounded off to one decimal place.

i e te rE e e e el oIS el N
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Mode 3 : Serial interface

Kind of Equipment : Printer Temperature 22C
Model Name : P113A Humidity : 55 %
Serial No. : 13TM000042 Engineer : T. omori
Comment : Mac Serial I/F
Detector QP
Points © 8 Date : 1998/7/3 18:00
Limit: [FCC] Class B<3m> EMI Receiver(s) : ESS
60 T = [ 1 | Limit
‘ o ' _ - Horizontal
s5Qf o o . N +i Vertical
| I AT P e b« b |.F| Horizontal O
™ ey Vertical x
.E. 40 ‘“ R e L h i .f\” R ; Host computerv
5 - | =
3 A . v L
g 30 - s
2 o
& 20/ ¥ e ‘
M i Ll N
200 300 500 700 1000
Frequency[MHz]
Frequency Metr.fer Ant. Antenna Total Level Angle Height Limit Margin
[MHz] Reading | e | Factor | Loss | viml | (degree] | fem] | 7% | [dBuv/m] [dB]
@uv] | P [dB] [dB] ©9
86.025 32.5 BC 7.5 -19.1 20.9 218 125 Vert. 40.0 19.1
107.540 28.8 BC 11.1 -18.8 21.1 218 100 Vert. 43.5 22.4
192.000 301 BC 16.5 -17.8 28.8 139 208 Hori. 43.5 14,7
192.003 29.5 BC 16.5 -17.8 28.2 289 100 Vert. 435 16.3
250.650 23.0 BC 17.9 -17.2 23.7 59 160 Hori. 46.0 22.3
336.009 40.1 LP 13.6 -16.4 37.3 175 100 Hori. 48.0 8.7
528.002 24.0 LP 16.9 -15.2 257 86 100 Hori. 46.0 20.3
528.002 26.0 LP 16.9 -15.2 27.7 300 100 Vert. 46.0 18.3

Note : All other frequencies in the range from 30 MHz to 1000 MHz have emission level of more than 10 dB below the limit.

Level=Mcter Reading+Antenna Factor+Total [oss (Total Loss=Cable Loss+Antenna Pad Loss-Amplifier Gain)

Level is rounded off to one decimal place.
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5. SUMMARY
5-1 Test Results
This test report clearly shows that the EUT complies with the FCC Part 15B Class B specification.

The minimum margins to the limits are as follows:
- Conducted measurement 7.7dB at 1.5256 MHz (Mode 1)
1.5344 MHz (Mode 2)
1.5722 MHz (Mode 3)
- Radiation measurement 8.7 dB at 336.009 MHz (Mode 3)

This data represent the worst case emissions.

5-2 Sample Calculations
5-2-1 Conducted Emission
Example 1.5256 MHz

Emission Level = Meter Reading 40.0 dBuV
+ Correction Factor + 0.3 dB

= 4.3 dBuVv

Margin = Limit 48.0 dBuV

- Emission Level - 40.3 dBuvV
= 7.7 dB

Meter reading = Test receiver reading

The numerical value are rounded off to one decimal place.

§-2-2 Radiated Emission
Example 336.009 MHz

Emission Level = Meter Reading 40.1 dBuVv
+ Antenna Factor + 13.6 dB
+ Total Loss - 16.4 dB
= 37.3 dBoV/m
Margin = Limit 46.0 dBuV/m
- Emission Level - 37.3 dBuV/m
= 87 dB

Meter reading = Test receiver reading

The numerical values are rounded off to one decimal place.

iy e e gy e BB
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6. LIST OF UTILIZED TEST EQUIPMENT

6-1 Conducted Emission Measurement

Instrument Manufacturer Model Serial Last Calibration Period
Number Number Date
Spectrum Analyzer Hewlett Packard 8567A 2718A00363 April 28, 1998 1 Year
Quasi-peak Adapter  Hewlett Packard 85650A 2521A00798 April 3, 1998 1 Year
Test Receiver Rhode & Schwarz ESH2 879013/027 April 1, 1998 1 Year
LISN Rhode & Schwarz  ESH2-Z5 R90484/004 August 20,1997 1 Year
6-2 Radiated Emission Measurement
Instrument Manufacturer Model Serial Last Calibration Period
Number Number Date
Spectrum Analyzer Hewlett Packard 85668 2332A02675 July 25, 1997 1 Year
Quasi-peak Adapter  Hewlett Packard 85650A 2043A00284 July 25, 1997 | Year
Pre-amplifier Hewlett-Packard 87405A 3207A00888 March 18,1998 1 Year
Test Receiver Rhode & Schwarz  ESS 844362/001 August 14, 1997 1 Year
Biconical Antenna Schwarzbeck BBAY106 - February 11,1998 1 Year
Log-periodic Antenna EMCO 3146 8910-2511 November 24, 1997 1 Year

Note : The utilized instruments are calibrated by a body that can provide traceability to a national standard.
The abbreviation of antenna types which indicate on the radiated emission test table are follows:

BC : Biconical Antenna LP : Log-periodic Antenna

6-3 Measurement Uncertainties

Measurement uncertainties are shown as below.

Conducted Emission Measurement +2.33dB
Radiated Emission Mecasurement 5.15dB/—4.56 dB

Repeating and repreducing maximum emission set-up are not discussed herein.

e mem g e pem g pin s B B
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7. VALIDITY OF TEST REPORT

I: The test result of this report is effective for equipment under test itself and test configuration

described on the report.
2: This test report shall not be reproduced without the written approval of the laboratory.

3: "This test report must not be used by client to claim product endorsement by NVLAP or any agency of

the U.S. Government.
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8. DESCRIPTION OF TEST LABORATORY
Bibliography

Since commencing operation in 1942 as a watch manufacturer, Seike Epson
Corporation has utilized its own original micromechatronics technologies, gained while
developing quartz watches, to diversily into a variety of fields, as computers, printcrs
and electronic devices, including semiconductors and liquid crystal displays. The phasc
“highly functional and highly compact” best describes the policy of our product
development activities.

Since the initial electrical printer was manufactured in 1971, Seiko Epson Corporation
has been working for EMC field. 1t is a combination of precise machine technology and
clectric technology.

Now EMC group has 3 semi-ancchoic chambers and 8 EMI/EMC test facilities and full
responsibilitics on EMC testing. It is independent from any other business organizations

and admired by the president as neutral and it’s independency.

Filing, Certification and Accreditation List

EMC testing
FCC (USA)
NVLAP (Lab. Code: 200157-0) (USA)
NMi (Netherlands)
VCCI (Japan)
NEMKO {Norway)
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