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Test Report

File Nr. CS824 _04.DOC

Ethernet-Interfacemodule

EUT: Ethernet-Interfacemodule for the matrix needleprinters
T2045/T2055 Tally GmbH
Typ: ENL/3-Tally
S/N: 0011
Configuration: Ethernet-Interfacemodule with 10Base2 and
10Base-T connectors
Options: -
Manufacturer: CSP Ingenieur Consult AG
Mozartstr. 1
76133 Karlsruhe
Germany
Regulations: FCC rules part 15, limit class B
Applicant: CSP Ingenieur Consult AG
Mozartstr. 1
76133 Karlsruhe
Germany
Contact person: Mr. Bohm -Tally GmbH
Mr. Zimmermann - CSP Software GmbH
Test site: Test facitlities of the EMCE GmbH
Laupheimer-Str. 29
88483 Burgrieden
Germany
Test date: 06/02/1998 - 06/05/1998
Responsible Engineer: Mr. Chr. Vogelmann
EMCE GmbH

Ingenieurbiiro fir EMV-Prifungen
und Schaltungsentwicklung
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1 EMC Instrumentation

EMCE GmbH

| ingenleuroiro for EMV-Prifungen
und Schaltungsentwicklung

EMI:

X Receiver ESS 5Hz - 1000 MHz Rohde & Schwarz
Probe ESH2-Z3 Rohde & Schwarz

X LISN 1 ESH3-Z5 Rohde & Schwarz

X LISN 2 ESH3-Z5 Rohde & Schwarz
LISN 4 NNBM 8125 Schwarzbeck
Absorbing Clamp MDS 21 Schwarzbeck
Antenna 9kHz - 30MHz HFH2-Z2 Rohde & Schwarz

X Antenna 30 - 300MHz VHBA9123 / BBA9106 Schwarzbeck

X Antenna 250 -1200MHz UHALP 9108A Schwarzbeck
Antenna 9kHz - 30 MHz Loop-Antenna 1,5m & EMCE

X Shielded Cabine 6,4mx 4m x 2,25m Frankonia

X Open Field Test Site 3m/ 10m EMCE GmbH / Burgrieden

X AC Source SkVA 50011 California Instruments
Netanalyser PM3000A Voltech
LISN 3 NNB 4/32T Rolf Heine HF-Technik

Miscellaneous:

X PC S$26361-K345-V711 |- Siemens Nixdorf
SCENIC 5T/90 PCI Informationssysteme AG
X Monitor S26361-K373-V318 |FCC-ID Siemens Nixdorf
MCM 1702 S/N BU 908484 ARFKDM178 | Informationssysteme AG
8
x | Keyboard S26381-K252-V120 Siemens Nixdorf
MF2 LC Informationssysteme AG
X Mouse 0222829 FCC-ID Microsoft Corp.
Serial Mouse 2.0A C3KSMP1
x | Ethernet Plug and FCCID Accton Technology
Play Card HEDEN1660 |Corporation
EN1660
X Matrix needleprinter | S/N 0764065 FCC-ID Tally GmbH
T2055 EUIT2055
X Additional Printer S/N US545110NX  |FCC-ID Hewlett Packard
HP Deskjet 850C B94C2145X
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2 Report

2.1 EMI Report FCC part 15 limit class B
2.1.1 Conducted Emissions
2.1.1.1 Test Configuration

ANSI C63 4-1992
T2055 Ethernet I/F

L] [Lisn ]
\7 O N )
- // 7 %ﬂ\ﬂ \

2

T2055 |

193 M .
Ethernet-IF ;;’CM‘;'%‘; E(T:fgﬁglpc HP Deskjet 850C
ENI/3 Tally Senial interface
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2.1.1.2 Test Procedure

Regulations:

FCC part 15 limit class B
0,45 - 30MHz

Test Operation:

During the tests, the system was exercised using a Microsoft Word for Windows
document which provided for complete system operation. Data were displayed on the
monitor and then transfered to the printers on the parallel port ( HP Deskjet 850C ) and
the Ethernet port ( T2055 ), where it was printed. These tests represented a contious
display-transfer-print programm operation which is a worst case mode and provided for
a worst case emanated profile. The printed characters were shown in the appendix.

PC: SCENIC 5T90/PCI
Monitor MCM 1702
T2055 Ser.Nr. 0764065

Additional printer ~ HP Deskjet 850C
Parallel L/F cable: Shielded cable
Ethernet I/F cable:  Koaxcable
Fanfoldpaper for the T2055

Single sheet for the HP Deskjet 850C
Supply voltage: 120VAC/60Hz

Test results:

Measurements are made with a CISPR receiver with the detector in peak mode. If the
emanation is closer than 6dB to the limit or more, the receiver will stop and measure
the exact value with quasipeak. The frequency, the maximum quasipeak value and the
limit will be printed out.

Summary:

The limits were kept.
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Conducted Emission

Protocolscope:

First test run

Conducted emission of the T2055 Ethernet I/F on L1- and N-Phase

Conducted emission of the PC + Monitor on L1- and N-Phase ( the monitor was
supplied via the PC)

Conducted emission of the HP Deskjet 850C paralle L'F on L1- and N-Phase



MC Gmbg Ing buro fur EMV Prufungen
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onducte s1l0n
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PRB21_08, Matrix Needleprinter T2055, S/N 0764065
CsS823 01, T2055 / Phase L1
Date: 25. May 98 16:19

Scan Settings (1 Range)

[--------- Frequencies ----------- [}----=------ Receiver Settingg ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20ms AUTO LN OFF 60dB

Final Measurement: x QF

Meas Time: ls
Subranges: 50
Acc Margin: &6dB

dBuY

Feoo

45

48

35 ﬁ h’l P lﬂM hl
. L |
sl ‘JM

2% .43 1 16 30
MHz
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EUT: Ethernet Interface ENI/3 Tally

Manuf : Tally GmbH

Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper

Operator: Vogelmann

Test Spec: FCC Rule 15 Class B

Comment : PR821_08, Matrix Needleprinter T2055, S/N 0764065
5823 01, T2055 / Phase L1

Date: 25. May 98 16:19

Final Measurement Resgults:

no Results
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S10I1

EUT: Ethernet Interface ENI/3 Tally

Manuf : Tally GmbH

Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfocld paper

Operator: Vogelmann

Test Spec: FCC Rule 15 Class B

Comment : PR821 08, Matrix Needleprinter T2055, S/N 0764065

cs823 02, T2055 / Phase N
Date: 25. May 98 16:23
Scan Settings (1 Range)
[----mmm-- Frequencies ----------- | |----------~ Receiver Settingg ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20ms AUTO LN OFF 60dB
Final Measurement: x QP
Meas Time: ls
Subranges: 50
Acc Margin: &dB
dBuv
56
Foo
45
40 i
25 Jm u ‘
1 N‘
30 L \ 1}.
25 ”l |
a60.45 1 18 38

MH=z
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cte slion
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PRB21 08, Matrix Needleprinter T2055, S/N 0764065
Cs823 02, T2055 / Phase N
Date: 25. May 98 16:22

Final Measurement Results:

no Results



MC Gmbg Ing buro fuir EMV Prufungen
emi —

onducte S10I1
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfeld paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821_08, Matrix Needleprinter T2055, S/N 07640665
CS$823_03, SCENIC_PC+Monitor, Phase Ll
Date: 25. May 98 16:27

Scan Settings (1 Range)

f--eemmo-- Frequenciesg ---------~-- bl----------- Receiver Settings ------------
Start Stop sStep IF BW Detector M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20mg AUTO LN OFPF 6£0dB

Final Measurement: x QP
Meas Time: l=s
Subranges: 50
Acc Margin: 6dB

dBuV¥
38

Foo

45

49

—

35

o )

o5 LAl

il

2% 45 1 ' 10 30
MHz
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EUT: Ethernet Interface ENI/3 Tally

Manuf : Tally GmbH

Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper

Operator: Vogelmann

Test Spec: FCC Rule 15 Class B

Comment : PR§21 08, Matrix Needleprinter T2055, S/N 0764065
CsS823_03, SCENIC_PC+Monitor, Phase L1

Date: 25. May 98 16:27

Final Measurement Results:

no Resultyg
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=101
BEUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LG, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821_08, Matrix Needleprinter T2055, S/N 0764065
CS823 04, SCENIC_PC+Monitor, Phase N
Date: 25. May 98 16:30

Scan Settings (1 Range)

oo Frequencies ----------- [1--==------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20ms AUTO LN OFF 60dB

Final Measurement: x QP

Meas Time: 1l s

Subranges: 50

Acc Margin: 6dB
dBuy
S50

Fii
45
49
35
% Wil
\
Ll [

2%
. 1 19 38
43 MHz
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onqaucte 10n
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821_08, Matrix Needleprinter T2055, S/N 0764065
CS823_04, SCENIC _PC+Mconitor, Phase N
Date: 25. May 98 16:30

Final Measurement Results:

noc Results
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onducte s10n
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Cp Cond: 120V/60Hz, "H", 10cpi LG, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821 08, Matrix Needleprinter T2055, S/N 0764065
Cs823_ 05, HP Deskjet B50C, Phase L1
Date: 25. May 98 16:36

Scan Settings {1 Range)

|---=----- Frequencies ----------- | }------"=--- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20ms AUTO LN OFF £0dB

Final Measurement: X QP
Meas Time: 1 s
Subranges: 50
Acc Margin: 6dB

dBuv

45

49

35 A

38 f

- A |

2 il 1A Y

.45 1 10 329
MHz
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onducte s10mn —
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 1l0cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821 08, Matrix Needleprinter T2055, S/N 0764065
CS823 _05, HP Deskjet 850C, Phase L1
Date: 25. May 98 16:36

Final Measurement Results:

no Results
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i0on —
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi L, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821 08, Matrix Needleprinter T2055, S/N 0764065
CsS823_06, HP Deskjet B850C, Phase N
Date: 25. May 98 16:39

Scan Settings {1 Range)

J--------- Frequencies ----------- fl-----ae - Receiver Settings ------------
Start Stop Step IF BW Detecter M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20ms AUTO LN COFF 60dB

Final Measurement: x QP
Meas Time: ls
Subranges: 50
Acc Margin: 6dB

dBuy
56

Foco

45

48

39 [ l

25 L

——— ]
 —
=4
-

2 Ll i L

.45 1 18 38
MH=z
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EUT: Ethernet Interface ENI/3 Tally

Manuf ; Tally GmbH

Op Cond: 120V/60Hz, "H", 10cpi L, fanfold paper

Operator: Vogelmanr:

Test Spec: FCC Rule 15 Class B

Comment : PR8B21 08, Matrix Needleprinter T2055, S/N 0764065
CS823 06, HP Deskjet B850C, Phase N

Date: 25. May 98 16:39

Final Measurement Results:

no Results
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2.1.2 Radiated Emissions
2.1.2.1 Test Configuration
ANSI C63.4-1992
T2055 Ethemet I'F
=== N\ B
G ~_ 1
\\ 3 |
SCENIC PC 17 Monitor Efi?eiiet UF
5790 PCI MCM 1702 ENI/3 Tally

Keyboard

Mouse

HP Deskjet 850C
Parallel I/F
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2.1.2.2 Test Procedure

Regulations:

FCC part 15 limit class B
30 - 1000MHz

Test Operation:

During the tests, the system was exercised using a Microsoft Word for Windows
document which provided for complete system operation. Data were displayed on the
monitor and then transfered to the printers on the parallel port ( HP Deskjet 850C ) and
the Ethernet port ( T2055 ), where it was printed. These tests represented a contious
display-transfer-print programm operation which is a worst case mode and provided for
a worst case emanated profile. The printed characters were shown in the appendix.

PC: SCENIC 5T90/PCI
Monitor MCM 1702
T2055 Ser.Nr. 0764065

Additional printer ~ HP Deskjet 850C
Parallel UF cable: Shieided cable
Ethernet I/F cable:  Koaxcable
Fanfoldpaper for the T2055

Single sheet for the HP Deskjet 850C
Supply voltage: 120VAC/60Hz

Test results:
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Radiated Emission

Polarisation of the antenna:

Horizontal

Frequency | Measured + AF +KF Emission Limit | Difference| Ant.- Ant.-
MH:z value dB/m dB dBpV/m | dBuV/m dBpV Height Polar.
dBuv Antenna Cable meter H/V

151,77 23,0 12,55 2,59 38,14 43,5 5.4 1,2 H
160,00 20,0 12,98 2,66 35,64 43,5 7,9 1,5 H
168,04 26,0 13,39 2,73 42,12 435 1,4 1,2 H
180,00 17,0 14,00 2,84 33,84 43,5 9,7 1,2 H
207,69 15,0 15,39 3,06 33,45 43,5 10,0 1,2 H
223,67 19,0 16,02 3,18 38,20 46,0 7.8 1,2 H
230,00 24,0 16,12 3,23 4335 | 46,0 2,7 1,2 H
231,66 19,0 16,16 3,24 38,39 46,0 7,6 1,2 H
239,65 18,0 16,39 3,29 37,68 46,0 8,3 1,2 H
240,01 26,0 16,40 3,30 45,70 46,0 0,3 1,2 H
247,63 19,0 16,72 3,35 39,07 46,0 6,9 1,2 H
250,01 23,5 16,83 3,37 43,70 46,0 2,3 1,2 H
255,62 20,5 17,13 3,40 41,03 46,0 5,0 1,2 H
264,07 16,0 17,64 3,46 37,10 46,0 8,9 1,2 H
270,01 16,0 18,05 3,50 37,55 46,0 8.4 1,2 H
271,60 22,0 18,17 3,51 43,68 46,0 2,3 1,2 H
287 57 16,0 19,45 3,61 39,06 46,0 6,9 1,2 H
29556 | 13,0 20,18 3,66 36,84 460 | 92 12 H
303,55 20,0 13,53 3,71 37,23 46,0 8,8 1,0 H
319,52 24,0 13,82 3,80 41,62 46,0 4.4 1,0 H
320,01 20,0 13,83 3,80 37,64 46,0 8,4 1,0 H
330,01 23,0 14,20 3,86 41,06 46,0 49 1,0 H
335,50 21,5 14,46 3,89 39,85 46,0 6,2 1,0 H
340,00 20,0 14,69 3,92 38,61 46,0 7,4 1,0 H
350,01 19,0 15,30 3,97 38,27 46,0 1,7 1,0 H
351,48 23,0 15,39 3,98 42,37 46,0 3,6 1,0 H
360,01 22,0 15,22 4,02 41,24 46,0 43 1,0 H
367,45 24,0 15,37 4,06 43,43 46,0 2,6 1,0 H
370,01 20,5 15,42 4,08 40,00 46,0 6,0 1,0 H
380,01 21,0 15,63 4,13 40,75 46,0 5,2 1,0 H
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Frequency | Measured + AF + KF Emission Limit | Difference | Ant.- Ant.-
MHz value dB/m dB dBpuV/m { dBuV/m dBuVv Height Polar.
dBuv Antenna Cable meter H/V
383,43 21,0 15,69 4,14 40,84 46,0 5,2 1,0 H
390,01 21,0 15,82 4,18 41,00 46,0 5,0 1,0 H
399,41 22,0 16,00 4,22 4223 46,0 3,8 1,0 H
400,01 24,5 16,01 423 44,74 46,0 1,3 1,0 H
410,01 24,0 16,20 4,28 44,48 46,0 1,5 1,0 H
415,39 18,0 16,30 4,30 38,60 46,0 7.4 1,0 H
420,01 23,0 16,38 4,32 43,70 46,0 2,3 1,0 H
440,01 15,0 16,73 4,42 36,15 46,0 9.9 1,0 H
500,02 15,0 17,68 4,68 37.36 46,0 8,6 1,0 H

All other measured emanations were 10 dB or more below the limits.

Summary:

The limits were kept.
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Polarisaticn of the antenna:
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Vertical
Frequency | Measured + AF + KF Emission Limit | Difference| Ant.- Ant.-
MH:z value dB/m dB dBuV/m dBuVvV Height Polar.
dBuv Antenna Cable dBuV/m meter H/V
30,00 20,0 13,00 1,00 34,00 40,0 6,0 1,0 Vv
31,95 20,0 11,84 1,03 32,87 40,0 7,1 1,0 \%
36,01 21,5 10,07 1,1 32,68 40,0 73 1,0 \Y
40,00 20,0 9,00 1,18 30,18 40,0 9,8 1,0 \'%
50,03 23,0 8,20 1,34 32,54 40,0 1,5 1,0 A%
55,91 23,0 8,21 1,44 32,65 40,0 7.3 1,0 A%
60,00 21,0 8,28 1,50 30,78 40,0 92 1,0 A%
72,02 22,0 8,62 1,68 32,29 40,0 7,7 1,0 v
80,00 20,0 8,94 1,79 30,72 40,0 9,3 1,0 v
120,00 20,5 10,54 2,27 33,71 43,5 9,8 1,0 v
140,00 20,0 11,95 2,47 34,42 435 9,1 1,0 \Y%
160,00 18,5 12,98 2,66 34,14 43,5 9,4 1,0 \'
168,04 18,0 13,39 2,73 34,12 43,5 9.4 1,0 A%
230,00 17,0 16,12 3,23 36,35 46,0 9,7 1,0 \Y%
240,01 17,0 16,40 3,30 36,70 46,0 9,3 1,0 A"
250,01 17,0 16,83 3,37 37,20 46,0 8,8 1,0 \Y%
319,52 20,0 13,82 3,80 37,62 46,0 8.4 1,0 v
330,01 21,0 14,20 3,86 38,0C 46,0 6,9 1,0 v
335,50 18,5 14,46 3,89 36,85 46,0 9,2 1,0 A%
340,01 20,0 14,69 3,92 38,61 46,0 7,4 1,0 \%
350,01 22,0 15,30 3,97 41,27 46,0 47 1,0 v
351,48 21,0 15,39 3,98 40,37 46,0 5,6 1,0 A"
360,01 24,0 15,22 4,02 43,24 46,0 2,8 1,0 v
367,45 20,0 15,37 4,06 39,43 46,0 6,6 1,0 v
370,01 23,0 15,42 4,08 42,50 46,0 3,5 1,0 v
380,01 23,0 15,63 4,13 42,75 46,0 3,2 1,0 A%
383,43 21,0 15,69 4,14 40,84 46,0 52 1,0 A%
390,01 23,0 15,82 4,18 43,00 46,0 3,0 1,0 A\’
399,41 19,0 16,00 4,22 39,23 46,0 6,8 1,0 A%
400,01 24,0 16,01 4,23 4424 46,0 1,8 1,0 v
410,01 20,0 16,20 4,28 40,48 46,0 5,5 1,0 \Y
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Frequency | Measured + AF +KF Emission Limit | Difference| Ant.- Ant.-

MHz value dB/m dB dBuV/m | dBpV Height Polar.

dBuVv Antenna Cable dBuV/m meter H/V
420,01 22,0 16,38 4,32 42,70 46,0 3,3 1,0 \%
430,01 16,0 16,56 4,37 36,93 46,0 9,1 1,0 Vv
440,01 17,5 16,73 4,42 38,65 46,0 7,4 1,0 Vv
460,01 17,0 17,06 4,51 38,57 46,0 7,4 1,0 \%
480,01 20,0 17,38 4,59 41,97 46,0 4,0 1,0 \Y
490,01 15,0 17,53 4,64 37,17 46,0 8,8 1,0 Vv
500,01 22,0 17,68 4,68 44,36 46,0 1,6 1,0 A
500,01 21,0 17,68 4,68 43,36 46,0 2,6 1,0 \Y
510,01 16,0 17,82 4,72 38,54 46,0 7,5 1,0 v
520,02 17,0 17,97 4,76 39,73 46,0 6,3 1,0 A%
600,15 13,0 19,01 5,07 37,08 46,0 8,9 1,0 v
624,16 13,0 19,29 5,15 37,45 46,0 8,6 1,0 v

All other measured emanations were 10 dB or more below the limits.

Summary:

The limits were kept.
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3 Results
EMI:
Regulation Class Result Remarks
FCC part 15 limit class B
Conducted Emission 0,45 - 30MHz B Limits kept
Radiated Emission 30 -1000MHz B Limits kept

Burgrieden, 06/06/1998

o o

Ingeneureure fFur EMV-Prifungen
v Sehmtungsentuwickiung

89233 Ney-Ulm . Wichernweg 1

€MV -MeBpintz
88485 Burgrieden - Loupheimer Str. 29
Teleton 073 92/911 370 - fox 911372



4 Appendix

Print Information
- T2055
- HP Deskjet 850C

Printer configuration
Ethernet configuration

eMCE GmbH

Ingenteurbino fr V-
und Schaltungsenturiciiung
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Tally

" Tally GmbH
D-89275 Eichingen June 23, 1998
Germany W. Boehm, Dept. TQV

FCC ID: EUIENI3

Application for FCC Class B Certification

Optional Ethernet Interface ENI/3 for Tally Printers

LIST OF EXHIBITS

EXHIBIT A:Test Report C5824 04.DOC for T2055 printer
Conducted by EMCE GmbH, 88483 Burgrieden {Germany), Feb. 02, 1998

EXHIBIT B: Test Report CS824 03.DOC for T2070 printer
Conducted by EMCE GmbH, 88483 Burgrieden (Germany), Feb. 02, 1998

EXHIBIT C: Technical Documentation of Interface ENI/3
- Printer block diagram
- Circuit diagram, component placement and parts list.
- Significant EMC design elements
- FCC Label

EXHIBIT D: Photographs



Tally

EXHIBIT B
Tally GmbH
D-89275 Elchingen June 23, 1998
Germany W. Boehm, Dept. TQV
FCC iD: EUIENI3

Application for FCC Class B Certification

Optional Ethernet Interface ENI/3 for Tally Printers

Test Report CS824 03.DOC

Sheet:

Measurement of Radio-Noise Emissions according ANS! C63.4
Printer T2070 with Ethernet Printserver Interface ENI/3 1-33



Tally

EXHIBIT B
Tally GmbH
D-89275 Elchingen
Germany
FCC 1D: EUIENI3

June 23, 1998
W. Boehm, Dept. TQV

Application for FCC Class B Certification

Optional Ethernet Interface ENI/3 for Tally Printers

Test Report CS824 03.DQC
Sheet:

1. Measurement of Radio-Noise Emissions according ANSI C63.4
Printer T2070 with Ethernet Printserver Interface ENI/3 1-33



eMCE GmbH

EUT:

Typ: .

S/N:
Configuration:

Options:

Manufacturer:

Regulations:

Applicant:

Contact person:

Test site:

Test date:

Responsible Engineer:

Ingenieurbiro For EMV-Prifungen
und Schaltungsaentuicilung

Test Report

File Nr. CS824_03.DOC

Ethernet-Interfacemodule

Ethernet-Interfacemodule for the matrix needleprinters
T2060/T2070 Tally GmbH

ENI/3-Tally

0011

Ethernet-Interfacemodule with 10Base2 and

10Base-T connectors

CSP Ingenieur Consult AG
Mozartstr. 1

76133 Karlsruhe

Germany

FCC rules part 15, limit class B

CSP Ingenieur Consult AG

Mozartstr. 1

76133 Karlsruhe

Germany

Mr. Bohm -Tally GmbH

Mr. Zimmermann - CSP Software GmbH

Test facitlities of the EMCE GmbH
Laupheimer-Str. 29

88483 Burgrieden

Germany

06/02/1998 - 06/05/1998

Mr. Chr. Vogelmann

EMCE GmbH

Ingenieurbiiro fiir EMV-Priifungen
und Schaltungsentwicklung



eMCe GmbH

Ingeniewbioro for EMV-Prifungen
und Schaltungsentwicklung
Contents:
1 EMC INStrUMENTATION. ..ottt et e et et e e ettt e e 3
2 R POT . . e e 4
2.1 EMI Report FCC part 1S limitclass B.................................................. 4
2.1.1 Conducted EMISSIONS ...t e 4
2.1.1.1 Test Configuration .. ..............cccooiiioiieiiiiiie e, 4
2.1.1.2 Test Procedure......... PR 5
2.1.2 Radiated EmisSsIONS ... 7
2.1.2.1 Test Configuration ....................ccooeiiieieiiin e 7
2.1.22Test Procedure................ 9
B R ESUIES o i, 16
B ADPPENAIX ... s 17



eMCE GmbH

1 EMC Instrumentation
EMI:
X Receiver ESS 5Hz - 1000 MHz Rohde & Schwarz

Probe ESH2-Z3 Rohde & Schwarz
X LISN 1 ESH3-Z5 Rohde & Schwarz
X LISN 2 ESH3-Z5 Rohde & Schwarz
LISN 4 NNBM 8125 Schwarzbeck
Absorbing Clamp MDS 21 Schwarzbeck
Antenna 9%kHz - 30MHz HFH2-Z2 Rohde & Schwarz
X Antenna 30 - 300MHz VHBA9123 / BBA9106 Schwarzbeck
X Antenna 250 -1200MHz UHALP 9108A Schwarzbeck
Antenna 9kHz - 30 MHz Loop-Antenna 1,5m & EMCE
X Shielded Cabine 6,4m x 4m x 2,25m Frankonia
X Open Field Test Site 3m/ 10m EMCE GmbH / Burgrieden
X AC Source 5kVA 50011 California Instruments
Netanalyser PM3000A Voltech
LISN 3 NNB 4/32T Rolf Heine HF-Technik
Miscellaneous:
X PC S26361-K345-V711 - Siemens Nixdorf
SCENIC 5T/90 PCI Informationssysteme AG
X Monitor S26361-K373-V318 |FCC-ID Siemens Nixdorf
MCM 1702 S/N BU 908484 ARFKDM178 |Informationssysteme AG
8
x  |Keyboard S26381-K252-V120 Siemens Nixdorf
MF2LC Informationssysteme AG
X Mouse 0222829 FCC-ID Microsoft Corp.
Serial Mouse 2.0A C3KSMP1
x | Etheret Plug and FCCID Accton Technology
Play Card HEDEN1660 |Corporation
EN1660
x | Matrix needleprinter | S/N 2860092 FCC-ID Tally GmbH
T2070 EUIT2060
X Additional Printer S/N US545110NX FCC-ID Hewlett Packard
HP Deskjet 850C B94C2145X




o f'\ f cMCE GmbH

b — —
\/ L Ingenieurbiro Fir EMY-
I und Scheltungsentwicklung

2 Report

2.1 EMI Report FCC part 15 limit class B
2.1.1 Conducted Emissions
2 1.1.1 Test Configuration

ANSI C63 .4-1962
T2070 Ethernet I/F

lLisn ]
7 [LisN ]
AN

4 [~

T2070 .

17+ :
Ethernet-I/F M(]\h//[lc]”;(;gr ?](":gg\]}zglpc HP Deskjet 850C
ENL/3 Tally Serial interface
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€MCE GmbH

Ingenleurbino for EMV-
und Schattungsentwidstung

2.1.1.2 Test Procedure

Regulations:

FCC part 15 limit class B
0,45 - 30MHz

Test Operation:

During the tests, the system was exercised using a Microsoft Word for Windows
document which provided for complete system operation. Data were displayed on the
monitor and then transfered to the printers on the parallel port ( HP Deskjet 850C ) and
the Ethernet port ( T2070 ), where it was printed. These tests represented a contious
display-transfer-print programm operation which is a worst case mode and provided for
a worst case emanated profile. The printed characters were shown in the appendix.

PC: SCENIC 5T90/PCI
Monttor MCM 1702
T2070 Ser.Nr. 2860092

Additional printer  HP Deskjet 850C
Parallel I/F cable: Shielded cable
Ethernet I/F cable:  Koaxcable
Fanfoldpaper for the T2070

Single sheet for the HP Deskjet 850C
Supply voltage: 120VAC/60Hz

Test results:

Measurements are made with a CISPR receiver with the detector in peak mode. If the
emanation is closer than 6dB to the limit or more, the receiver will stop and measure
the exact value with quasipeak. The frequency, the maximum quasipeak value and the
limit will be printed out.

Summary:

The limits were kept.




€MCE GmbH

Ingenieurbin Rr EMV-Prifungen
und Schaltungsentuidilung

Conducted Emission

Protocolscope:

First test run

Conducted emission of the T2070 Ethernet I/F on L1- and N-Phase

Conducted emission of the PC + Monitor on L1- and N-Phase ( the monitor was
supplied via the PC )

Conducted emission of the HP Deskjet 850C paralle I'F on L1- and N-Phase



fonducted emifs

EUT:

Manuf :

Op Cond:
Operator:
Test Spec:
Comment :

Date:

Scan Settings

Start

450k

buro fdr EMV_ Prufungen
ion

Ethernet Interface ENI/3 Tally

Final Measurement:

dBuY
b

Tally GmbH

120V/60Hz, "H", 1l0cpi LQ, fanfold paper
Vogelmann

FCC Rule 15 Class B

PR821 08, Matrix Needleprinter T2070, S/N 2860092
€s823 07, T2070, Phase L1

25. May 98 16:52

{1 Range)

Frequencies ----------- [|----------- Receiver Settings -------+-----
Stop Step IF BW Detector M-Time Atten Preamp OpRge
30M 10k 10k PK 20ms AUTO LN QFF 60dB

x QP

Meas Time: 1l s
Subranges: 50
Acc Margin: 6dB

Feo

45

40

35

x X

30

25

= m—

A

b

.43

18 308
MHz



I uro fur EMV_ Prufungen
on ucteg em%g % g

S10In
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi Lg, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821 08, Matrix Needleprinter T2070, S/N 2860092
Cs823 07, T207G, Phase L1
Date: 25. May 98 16:52

Final Measurement Results:

Frequency QP Level QP Limit
MHz dBuVv dBuv
16.38000 37.3 48 .0
16.78000 36.3 48 .0

* limit exceeded



Gmbg Ing buro fur EMV Prufungen
onducted emission —

EUT: Ethernet Interface ENI/3 Tally

Manuf : Tally GmbH

Cp Cond: 120V/60Hz, "H", 1l0cpi LQ, fanfold paper

Operator: Vogelmann

Test Spec: FCC Rule 15 Class B

Comment : PR821_08, Matrix Needleprinter T2070, S/N 2860092
CS823_08, T2070, Phase N

Date: 25. May 98 16:55

Scan Settings (1 Range;}

[---=----- Frequencies ----------- [|----------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20ms AUTO LN OFF  60dB

Final Measgurement: x QP

Meas Time: 1l s
Subranges: 50
Acc Margin: 6dB
dBuv ’
Se
Fcc
435
48 I
X
X
35 Mgy,
p<
! Y
308 !
lhh
i
|

| ;
o5 Hl Ilrl.Jiqu “j

i

W 1 T 10 59
MHz




EMCE Gmbg buro fir EMV_Prufungen
onducte eml

SlOI’l
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Caomment : PR821_08, Matrix Needleprinter T2070, S/N 2860092
¢s823_08, T2070, Phase N
Date: 25. May 98 16:55

Final Measurement Results:

Frequency QP Level QP Limit

MHz dBuv dBuv
16.38000 39.4 48.0
17.18000 36.1 48 .0
20.47000 34.1 48 .0

* limit exceeded



El\élggugrtg_ﬂgg Ingsburo fir EMV_ Prufungen
EUT:

emi 101
Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821 08, Matrix Needleprinter T207C, $/N 2860092
£s823 09, SCENIC_PC+Monitor, Phase L1
Date: 25. May 98 16:59

Scan Settings (1 Range)

|---=------ Frequencies ----------- [ |----------- Receiver Settingsg ------------
Start Stop Step IF BW Detecter M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20ms AUTO LN OFF 60dB

Final Measurement: X QP

Meas Time: ls
Subranges: 50
Acc Margin: 6dB

dBuv
=15

Fcc

45

40 -

L
35 |

MHz



1
Egggug@gg em1 buro fdr EMV_ Prufungen

Manuf.

Op Coend:
Operator:
Test Spec:
Comment :

Date:

510
Ethernet Interface ENI/3 Tally
Tally GmbH
120V/60Hz, "H", 10cpi LQ, fanfold paper
Vogelmann

FCC Rule 15 Class B

PR821 08, Matrix Needleprinter T2070, S/N 2860092
CS823_09, SCENIC_PC+Menitor, Phase L1

25. May 98 16:59

Final Measurement Resgults:

Frequency QP Level QP Limit
MHz dBuV dBuv
10.00000 31.7 48.0

"

limit exceeded



Egggug@gg e% gsburo far EMV_Prufungen
EUT:

101
Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment: PR821 08, Matrix Needleprinter T2070, S/N 2860092
CS823_ 10, SCENIC_PC+Monitor, Phase N
Date: 25. May 98 17:02

Scan Settings (1 Range)

[--------- Frequencies ----------- fl----------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20ms AUTO LN OFF 60dB

Final Measurement: x QP

Measg Time: 1l s
Subranges: 50
Acc Margin: 6dB

dBuv
S0

Fce

45

40

35 k
39 | | m

s | | n,llll | Bl 1

239_4% l ! n ! l | ul

MHz




MC Gmbg Ing biro fir EMV Prufungen
onducted emisSsion -

EUT: Ethernet Interface ENI/3 Tally

Manuf : Tally GmbH

Op Cond: 120v/60Hz, "H", 10cpi LQ, fanfold paper

Operator: Vogelmann

Test Spec: FCC Rule 15 Class B

Cormment : PR821_08, Matrix Needleprinter T2070, S/N 2860092
CS823_10, SCENIC_PC+Monitor, Phase N

Date: 25. May 98 17:02

Final Measurement Results:

no Results



Egggug@gg eml buro fiur EMV Prufungen

E?].C)Il
Ethernet Interface ENI/3 Tally
Manuf. Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfeld paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PRB21 08, Matrix Needleprinter T2070, S/N 2860092
Cs823 11, HP Degkjet B850C, Phase L1
Date: 25. May 98 16:48

Scan Settings (1 Range;

e Frequencies ----------- fl----------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 10k 10k PK 20mg AUTO LN COFF 60d4B

Final Measurement: x QP

Meas Time: 1s
Subranges: 50
Acc Margin: 6dB

cBuv

45

48

35

38

co

it il ]

.45 1 18 29
MHz



EMCE Gmbg Ing buro fuir EMV_Prufungen
onducte em

=106
EUT: Ethernet Interface ENI/2 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821 08, Matrix Needleprinter T2070, S$/N 2860092
CSB823_11, HP Deskjet 850C, Phase L1
Date: 25. May 98 16:48

Final Measurement Results:

no Results



Gmbg Ing buro fir EMV Prufungen
emisSs —

onducte ion
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 10cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PRB21 08, Matrix Needleprinter T2070, S/N 2860092
£S823 12, HP Deskjet 850C, Phase N
Date: 25. May 98 16:44

Scan Settings {1 Range)

|------=-- Frequencies ----------- []--------- Receiver Settings ~--~---------
Starct Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 3CM 10k 10k PK 20ms AUTC LN OFF 60dB

Final Measurement: x QP

Meas Time: 1 s
Subranges: 50
Acc Margin: 6dB

dBuY
56

45

48

35 i

38

25 l

269 .45 1 19 30
MHz



MC Gmbg Ing buro fuir EMV Prufungen
eml —

onducte s1i0n
EUT: Ethernet Interface ENI/3 Tally
Manuf : Tally GmbH
Op Cond: 120V/60Hz, "H", 1l0cpi LQ, fanfold paper
Operator: Vogelmann
Test Spec: FCC Rule 15 Class B
Comment : PR821 08, Matrix Needleprinter T2070, S/N 2860092
CS823_12, HP Deskjet 850C, Phase N
Date: 25. May 98 16:44

Final Measurement Results:

nc Results



€MCE GmbH

2.1.2 Radiated Emissions
2.1.2.1_Test Configuration

ANSI C63.4-1992
T2070 Ethernet I'F

N

l

Ingenteurboro far EMV.
und Schaltungsenturidilung

ZN

SCENIC PC
5T90 PCI

17* Monitor
MCM 1702

Keyboard

Mouse

T2070
Ethernet I/F
ENL/3 Taily

HP Deskjet 850C
Parallel I/'F




eMCE GmbH

Ingenleurbins fir EMV-
und Scholtungsentwickiung

2.1.22 Test Procedure

Regulations:

FCC part 15 limit class B
30 - 1000MHz

Test Operation:

During the tests, the system was exercised using a Microsoft Word for Windows
document which provided for complete system operation. Data were displayed on the
monitor and then transfered to the printers on the parallel port ( HP Deskjet 850C ) and
the Ethernet port ( T2070 ), where it was printed. These tests represented a contious
display-transfer-print programm operation which is a worst case mode and provided for
a worst case emanated profile. The printed characters were shown in the appendix.

PC: SCENIC 5T90/P(C1
Monitor MCM 1702
T2070 Ser.Nr. 2860092

Additional printer ~ HP Deskjet 850C
Parallel I/F cable: Shielded cable
Ethernet I/F cable:  Koaxcable
Fanfoldpaper for the T2070

Single sheet for the HP Deskjet 850C
Supply voltage: 120VAC/60Hz

Test results:
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Ingenleurolno For EMV-Prifungen

und Schaltungsentuidilung
Radiated Emission
Polarisation of the antenna:
Horizontal
Frequency | Measured + AF + KF Emission Limit | Difference{ Ant.- Ant.-
MHz value dB/m dB dBpV/m | dBuV/m dBuv Height Polar.
dBuv Antenna Cable meter H/V
4793 22,0 8,20 1,31 31,51 40,0 8,5 2,0 H
48,01 23,0 8,20 1,31 32,51 40,0 7,5 2,0 H
50,00 22,0 8,20 1,34 31,54 40,0 8,5 3,0 H
84,02 19,0 9,12 1,84 29,96 40,0 10,0 2,0 H
120,00 22,0 10,94 2,27 35,21 435 83 2,5 H
140,00 21,0 11,95 2,47 35,42 435 8.1 4,0 H
160,00 21,0 12,98 2,66 36,64 435 6,9 2,5 H
168,04 23,0 13,39 2,73 39,12 435 44 2,0 H
175,74 20,0 13,78 2,80 36,58 43,5 6,9 1,3 H
183,73 18,0 14,19 2,87 35,06 43,5 8.4 1,3 H
199,70 17,5 15,00 3,00 35,49 43,5 8,0 1,3 H
207,69 18,0 15,39 3,06 36,45 435 7.0 1,3 H
215,68 15,0 15,79 3,12 33,91 435 9.6 1,3 H
223,67 20,0 16,02 3,18 39,20 46,0 6,8 1,3 H
230,00 19,0 16,12 3,23 38,35 46,0 7,7 1,5 H
239,65 20,5 16,39 3,29 40,18 46,0 5,8 1,3 H
240,01 17,0 16,40 3,30 36,70 46,0 9,3 1,5 H
250,01 17,0 16,83 3,37 37,20 46,0 8,8 1,3 H
255,62 18,0 17,13 3,40 38,53 46,0 7,5 1,3 H
263,61 16,0 17,61 3,46 37,07 46,0 8,9 1,3 H
264,07 17,0 17,64 3,46 38,10 46,0 7,9 1,3 H
271,60 18,0 18,17 3,51 39,68 46,0 6,3 1,3 H
287,57 17,0 19,45 3,61 40,06 46,0 5,9 1,3 H
319,52 20,0 13,82 3,80 37,62 46,0 84 1,0 H
330,01 20,0 14,20 3,86 38,06 46,0 7,9 1,0 H
335,50 18,0 14,46 3,89 36,35 46,0 9,7 1,0 H
351,48 17,0 15,39 3,98 36,37 46,0 9,6 1,0 H
360,01 17,0 15,22 4,02 36,24 46,0 9.8 1,0 H
367,45 24,0 15,37 4,06 43,43 46,0 2,6 1,0 H
370,01 17,0 15,42 4,08 36,50 46,0 9,5 1,0 H




eMCE GmbH

mﬁf’mmm% Eh?g;lung
Frequency | Measured + AF +KF Emission Limit | Difference | Ant.- Ant.-
MHz value dB/m dB dBuV/m | dBuV/m [ dBuV Height Polar.
dBuV Antenna Cable meter H/V
390,01 19,5 15,82 4,18 39,50 46,0 6,5 1,0 H
399,41 22,0 16,00 4,22 42,23 46,0 3,8 1,0 H
400,01 22,0 16,01 4,23 42,24 46,0 3,8 1,0 H
410,01 21,0 16,20 4,28 41,48 46,0 4.5 1,0 H
420,01 23,0 16,38 4,32 43,70 46,0 23 1,0 H
430,01 16,0 16,56 4,37 36,93 46,0 9,1 1,0 H
440,01 15,0 16,73 4,42 36,15 46,0 9,9 1,0 H
600,15 16,0 19,01 5,07 40,08 46,0 59 1,0 H
624,16 13,0 19,29 5,15 37,45 46,0 8,6 1,0 H

All other measured emanations were 10 dB or more below the limits.

Summary:

The limits were kept.
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€MCE GmbH

vt i
Polarisation of the antenna:
Vertical
Frequency | Measured + AF + KF Emussion Limit | Difference Ant - Ant .-
MHz value dB/m dB dBpV/m dBuVvV Height Polar.
dBuV Antenna Cable dBuV/m meter H/V
30,00 20,0 13,00 1,00 34,00 40,0 6,0 1,0 v
31,95 19,0 11,84 1,03 31,87 40,0 8.1 1,0 v
36,01 19,0 10,07 1,11 30,18 40,0 9,8 1,0 \%
40,00 23,0 9,00 1,18 33,18 40,0 6,8 1,0 v
49,00 22,0 8,19 1,33 31,52 40,0 8,5 1,0 \Y%
50,03 25,0 8,20 1,34 34,54 40,0 5,5 1,0 v
52,00 28,0 8,19 1,38 37,57 40,0 24 1,0 v
53,00 26,5 8,19 1,39 36,09 40,0 3.9 1,0 \%
54,00 26,0 8,20 1,41 35,61 40,0 4.4 1,0 v
55,91 250 8,21 1,44 34,65 40,0 5,3 1,0 A%
63,90 21,0 8,36 1,56 30,92 40,0 9,1 1,0 A%
80,00 20,0 8,94 1,79 30,72 40,0 9,3 1,0 \%
140,00 21,0 11,95 2,47 35,42 43,5 8,1 1,0 \"
168,04 19,0 13,39 2,73 35,12 435 84 1,0 v
264,07 18,0 17,64 3,46 39,10 46,0 6,9 1,0 \%
319,52 19,0 13,82 3,80 36,62 46,0 9,4 1,0 v
330,01 19,5 14,20 3,86 37,56 46,0 8.4 1,0 v
335,50 19,0 14,45 3,89 37,35 46,0 8,7 1,0 A%
340,01 17,5 14,69 3,92 36,11 46,0 9.9 1,0 \'
350,01 18,0 15,30 3,97 37,27 46,0 8,7 1,0 V
351,48 21,0 15,39 3,98 40,37 46,0 5,6 1,0 V
360,01 19,0 15,22 4,02 38,24 46,0 7.8 1,0 v
367,45 21,5 15,37 4,06 40,93 46,0 5,1 1,0 v
370,01 20,0 15,42 4,08 39,50 46,0 6,5 1,0 A"
380,01 21,5 15,63 4,13 41,25 46,0 4,7 1,0 A"
390,01 23,0 15,82 4,18 43,00 46,0 3,0 1,0 v
399 41 18,0 16,00 4,22 38,23 46,0 7,8 1,0 v
400,01 23,5 16,01 4,23 43,74 46,0 2,3 1,0 A%
410,01 19,0 16,20 4,28 39,48 46,0 6,5 1,0 v
415,38 16,5 16,30 4,30 37,10 46,0 8,9 1,0 v
420,01 22,0 16,38 4,32 42,70 46,0 3,3 1,0 \%




eMCE GmbH

Ingenleuroiro for EMV-Pr
und Schaltungsentwickiung
Frequency | Measured + AF + KF Emission Limit | Differencej Ant.- Ant.-
MHz value dB/m dB dBuV/m | dBuV Height Polar.
dBuVv Antenna Cable dBuV/m meter H/V
430,01 17,0 16,56 437 37,93 46,0 8,1 1,0 A%
440,01 19,0 16,73 4,42 40,15 46,0 5,9 1,0 \4
447,34 15,0 16,85 4,45 36,30 46,0 9,7 1,0 \'%
450,01 15,0 16,90 4,46 36,36 46,0 9,6 1,0 \%
460,01 17,0 17,06 4,51 38,57 46,0 7,4 1,0 A%
479,29 16,5 17,37 4,59 38,46 46,0 7.5 1,0 \Y%
480,01 20,0 17,38 4,59 41,97 46,0 4,0 1,0 \Y%
490,01 14,0 17,53 4,64 36,17 46,0 9,8 1,0 \%
500,01 22,0 17,68 4,68 4436 46,0 1,6 1,0 \Y%
510,01 16,0 17,82 4,72 38,54 46,0 7,5 1,0 \Y%
511,24 15,0 17,84 4,73 37,57 46,0 8.4 1,0 A%
520,02 19,5 17,97 4,76 42,23 46,0 3,8 1,0 A%
600,15 15,0 19,01 5,07 39,08 46,0 6,9 1,0 A%
624,16 14,0 19,29 5,15 38,45 46,0 7,6 1,0 v
648,16 14,0 19,56 5,24 38,80 46,0 7,2 1,0 \4

All other measured emanations were 10 dB or more below the lirits.

Summary:

The limits were kept.
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CSP ETHERpass T20xx-10

5TATUS PRINTOUT
ETHERpass number 1808-£0084
Print server name CSPOOOS4

MAC addrese
Sottware releace
Loader version
terver config mode

SERVER COMNECTTONS

Default Port
able type
Mode

Memory left/largest block
Polling Interval, ticks
Job timeout, seconds

IP confiqg mode

BOOTPR

IP address

Subnet mask

' fFault gataway

buJTP server

TCP ports

rACKET STRATISTICS

Packets transmlitted
Packets received
Packets not read
Tranamit paclket error
Receilve packet error
Checksum ertrorr

Frame allgnment error
Missed paclket error
Mumber of collisions
Walt for send cycles
Time since last reset

1 1986,87 CSP AG, 658229

23 ms %1 aa B0 W A3 wy BE FE 4% g4 EF

Ak ®3 231 Em in an

Mannhelm,

00:20:B2:82:00:54
2.29N/R4-2F.17.3.0
2.29/R4
neatest,

(Tue Feb
preferraed only

TYPE/GTARTUS

LPT2

10 Base?2

TCP/IP

L4BB4 bytes 7 23712 bytes
36

15

AUTOIP

OGN
172.16.11.106
J55.2585.255.0
0.0.0.0
0.0.0.0
91060,9101,9102

D:01:33 {h:m:¢e)

0pr21 / 4B463-0

15:25:36 14994)

(DUX ,UZ,AW)



Tally

Tally GmbH
D-89275 Elchingen June 23, 1998
Germany W. Boehm, Dept. TQV

FCC ID: EUIENI3

Application for FCC Class B Certification

Optional Ethernet Interface ENI/3 for Tally Printers

LIST OF EXHIBITS

EXHIBIT A:Test Report CS824_04.DOC for T2055 printer
Conducted by EMCE GmbH, 88483 Burgrieden (Germany), Feb. 02, 1998

EXHIBIT B: Test Report C$824 03.DOC for T2070 printer
Conducted by EMCE GmbH, 88483 Burgrieden (Germany}, Feb. 02, 1998

EXHIBIT C: Technical Documentation of Interface ENI/3
- Printer block diagram
- Circuit diagram, component placement and parts list.
- Significant EMC design elements
- FCC Label

EXHIBIT D: Photographs
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EXHIBIT C
Tally GmbH
D-89275 Eichingen June 23, 1998
Germany W. Boehm, Dept. TQV

FCC 1D: EUIENI3

Application for FCC Class B Certification

Optional Ethernet Interface ENI/3 for Tally Printers

Technical Documentation

Sheet:

1. Block Diagram of Printer {Interface thick framed) 1-1
2. ldentical Product Confirmation 1-1
3. Circuit Diagram, Components Placement on top and bottom side 1-12
4. Parts List of boards, ENI/3-MT360 1-2
5. Significant EMC design elements:

Description of generated frequencies and

EMI suppression components with data sheets 1-15
6. Sketch of FCC ID labeling 1-1




Subject; ENI/3 Tally FCC
Date: 12.06.1998 Documentation

AKTIENGESELLSCHAFT

Description of generated frequencies and EMI suppression measures,
data sheets of EMI suppression components for ENI/3-Tally

1. Generated Frequencies:

Board 188_MT1 V1.0 or higher

Module Kind Part # Frequency Remark

Ethernet Clock T1 20/10 MHz Clock for Network Controller/CPU

2. List of components used for EMI suppression:

Board 188_MT1 V1.0 or higher

Part Reference |[Value CSP ident # Manufacturer
Resistor R8 270 Ohm 46048 Phillips
Capacitor C19,C25 3,3nF 45050 Phillips, AVX
Capacitor C36 inF 45012 Phillips,AVX
Ferrite L7 2 * 3,5 coils 53001 CSP

(0,5mm} on

Wiirth 742 70116
PCB 4 Layers 14550

Multilayer




) co mmw mans ISR v ULETIE OF | ULA) S8¢a HAUOY M Utens or 100 socs
I_Ruimnu whichever I3 smaller whichever is smaller whichever Is smailer
Dielectric 250% of owed volts(300V pans | 250% or raled vals (500 pars | 230% of ramd volts for 5
Strength 120% of rared volix) for § 120% or raed volts) for S socoads @ SOmAmps max.
secopds @ SOmAmps max, seconds @ 50mArope max.

C{d 1 uzi]

AVAY, General Specifications
A\Vﬂ‘f Microwave MLC's

BYCY capacitre chips are best suited for
fram 10MHz 100 4.2 GHz. Chanacteristic i g fine gruncd, high density, high Puriry g,
heavy intemal palledium olectrndes.

These characteristics lend wall 1o applicationy reyuiring:
® High current carrying capabiliries
e High guality facrors,
® Very low equivalent series tesistance
@ Very high scries resonance

REMicrwove spplications Lypleally ranging
ietecirlc material impervious to moisture wilh

s

o Excellem stahility under siress of changing voliage. frequency, time and temperuture,

Electrical Specifications

Capacitance Rangs 0.1pF 10 5.1nF
Capacitance Tolerance +0.1pF 10 £ 20%
Temperatare CoefMcient M (+90
A (0) £ 30ppn/~C)
| Operaling Temperature -55°C +125°C
Quality Factar Per MIL-C-55681/4
Jasulation Resistance Per MIL-C-53681
| Gohm 1o 470pF @ +25%C
100,000 Mohm 10 470pF @ +125%
100,000 Mohm shove 470pF @ +25°C
10.000 Mohm abuve 470pF @ +125°C
Ageiog and Piczoelectric affecty None
Dielectric Withstanding Valtage _} 2.5 x rawd voliage (fur S0v 1.5 x mued voltage)
c19, C25

INYAY [ J7; T [ R

0

i
i
l
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VA", General Speciflcations
AV X MLC Capacitors

CO0G Dielectric

COG ceramics offer one of the most stuble capacitor dielectrics available. Capacitance change with iemperature is 6 + 30ppm/°C
which [s less than + 0.3 AC from -55°C 10 + | 23°C, Capacitance drift for COG ceramics Is negligibic at less than £ 0.05%. Typical
capacitance change with life js less than + 0.1% for GOG's, one fifth that is shown by most other diciectrics. COG formulations show
no ageing characteristics. In these capucitors dielectric materials are used which have a very high specific Tesistance, very good
Q and linear lemperature dependence. COO also exhibits neglible capacitance and dissipation factor change with voitage or
frequency. Usos for this diclectric include Oscillators. RF Filters, Timing, Resonant and Tuning circuitry.

X7R Dielectric

X7Risa reasonably stable high-permitivity (Hi-K) dielectric, which allows capacitance values beyond 1uF 10 be achieved within
& reasonable package sizc. X7R exhibits a non linear varlation of tapacitance with temperature which is within + 15% over the
temperature range -55°C to +125°C. Cupacitunce for X7R also varies under the influence of electrical operating conditdons such as
voltage and frequency. It also varies with thme. upproximately 1% A C per decade of time, representing about 5% change in 10 years,
Uses for this dielectric include: Filters, (Input und Output), EMI fllters, Snubber, Voltage muitipliers, AC bypass, Reservairs.

Timing and Decoupling,

Y5V Dielectric

Y3V exhibits a high permitivity which ailows high capacitance values to be achieved in n smai} package, 10UF in a 1210 case for
example. Y5V exhibirs a wide temperzyre characteristic of +22% -82% capacitance change over the operating temperature range
of -30°C 1 +85°C. Y5V capacliors are mainly used in decoupling circuitry but can also be ysed for coupling.

ectrical Specifications

CoG X7R ’ YSV
Capacitance - 0.5pF 10 33nF 100pF 10 22uF 2.20F to 10uF
Capacitance (1.0 + 0.2 Vims, 1KHz) (1.0+0.2 Vme, |KHz) (1.0 + 0.2 Vrms, 1KHz)
Measurement C =1InF. IMHz, 1.020.2 Vims
C>InF 1KHz, 1.040.2 Vs
Capacltance For C < 10pF. preferred $0.23pF, 10 5pF | Preferred + 10%, & 20% Preferred +80% -20%
Tolerance athers available: + 0.1pF others available: +5% others available: 0, +100%
For C 210pP, prefered 5%, £10%
others available 1%, +2%
Temperature 0 * 30ppm/*C 0+ 13% (0 VDC) +22% 10 -82%
Characteristic
Operaiing -55°C +125°C -35°C +125°C -30°C +85°C
Temperature
Voltage 25, 530, 100, 200 und 500 VD C 10, 16, 25, 50, 100, 200 10, I6, 25 and 50 VDC
Ratings and 500 VvDC
Dissipation 0.1% max for C > 50pF 25% max. for 50, 100, 200, 500V | 5.0% max. 25, 50V All styles
Factor ([150/C|+7}) x 0.000| max 3.0% max. for 25V 7.0% max. 16V All styles except
for C < 30pF 3.5% max. for |0/16V 0805 2.2pF
QYL maw 1LV I 4 7. 1
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FAV X4
“Thin ¥Fiilm Capacitors

L SAODRIC .
ﬂ

Nakbe e e . ana ooy yan e w with highly condustdve electrde
IR S I LR URA Ry O Tiicee Biph oqueacy CharaciemSiics change at a slower rate with increasing frequency than
for cermmic microwave capawitors.

g

S

These capucitors are charscterised by a number of beaeficial properties,

e Intemationally apreed sizes with cxecllent dimensionat control
& Small chip size (0603)
» Tight capacitance 1olerances
# Low ESR at VHF. UHF & microwave frequencies
@ High stahility with respect 10 time. lemperniure. frequency and voltage vuriation
. ® Nickeifsolder comed 1erminations 1o pravide excellent solderabllity and leach resistance
@ Enhanced RF power kandling cupubility (Accu-P™
Typleal Applications e Miliary cammunlcations
o Cellular communbcntions [ ] l‘hdar systems
, & Cordlew ielephones/Persnnul communicailon neiworks & Video swirching
& Suellite & Cuble television ¢ Tes: & measurcment
® Global positioning systcms e Flliers
& Vehick location systems » VCO's :
@ Vehicle alurm systems & Maiching networks
& Paging ® RF Amplifiers (Accu-P™)

, Electrical Specifications

Cupacitance Runge 0.1pF to 100pF
Capaciissce Tolerunce 20.03pF 0+ 5%
Cupacitance Measorement } MHz, | Vrms
Operating & Storage Tomperalure Range _55°C 1y +125%C
Tempernture Coefficient 1(0 £ 30ppm/°C)
K (0 + 60ppm/"C)
’ Insuiztion Resistance 2 1Gohm
Proof Valtage 2.5 x rated vologe for 3 secs
Ageing None
Dletectric Absorbiiun 0.01%

C 36




General Specifications
Negative T.C. Capacitors

FAV, X1

Introduction

Temperature compensating capacitors have defined icmperaiure cncfTicients where the capacitance vulue chunges with temperature
In a predictable and sensibly linear way. The most commen of these have 8 negative temperture coefficient (NTC) where the
decrease in capacitance with increase inlemperature is expressed in parts per million per degree C (ppn/® C)as shown helow, These
are used to balance positive going changes exhibited by other elecironic components and ferrites.

Electrical Specifications

Capacitance Range 05pF w |.UnF
Capacitance Tolerance + 0.25pF 10 £ 20%;
Capacitance Measurement C £ 1000pF, 1Mhz, 1.5-5 Vrms
C > 1000pF. 1Khz, 0.5-5 Vims
Operating Temperature ~35°C to +125°C
Temperature Coefliclent See wble below
Insulation Resistance 2 10Gohms or 500 MohmyF min, whichever is iess
Quality Factor C<30pF: Q & 400 + 20C
C2 30pF: Q 2 1000
Agcing Zero
Dielectric Withstanding Voltage 2.5 x rated voliage
Temperature Coefficient
Capacitance N150 N220 N33D N470 N750 SL
(pF) pp/°C ppm/°C ppmv/*C ppm/°C ppm/~C ppm/*C
0.5-29 + 250 + 250 + 250 + 250 %250 +350, -1000
3.0-39 +120 + 120 +120 + 120 t 120 +350, -1000
4.0 -99 = 60 +60 * 60 + 60 + 120 +350, -1000
210 i 60 60 60 + 60 %120 +350, -1000

)



RC21

33 (1608) |

063 W

0C or AME)

RCO1 +5 711 81... 7151, T1281,.. 71279, ~ - _ ‘
+*2 1141, 711 71... M283., 71223... .- - -
RGN +5 730 81... 73071.. Ta1 81... 73171 731 81... -
2 730 31... 73041, 73021, T31 41 731 51 -
RC21 5 702 B80... 702 70... - - - 702 BO...
2 702 B5... = - - - 702 B5_.
Jumper 0 ()
RCO1; note 1 - 711 81032 711 1005 712 81024 712 91004 - -
RO11; note 1 - 730 81002 730 91003 731 81003 731 81002 731 91006 -
RC21; note 2 — 70298001 | 702 97001 - _ _ 702 91002
Notea
1. The jumper has a maximum resistance R.,,..aSOnnandardudmmlg-zA.
2. The Jumper has a maximum resigtance Ry, = 50 mi and a rated current i = 1 A.
Qrdering cods (12NG) Table 2 Last dight of 12NC ORDERING EXAMPLE

» The resktors have a 12-digit
ordering code starting with 2322,

= Tha subsequent 3 digits indicate
the resistor type and packaging;
soe Table 1.

The remalning 3 digits indicate tha
resistance value:

. ~ Thae first 2 digits incficate the
resistance valug

— Tha lagt digit indicatea ths

| rasistance decade in

; accordancy with Table 2.

1995 Oct 23

RESIST, The ordaering code of a RC1 { registor,
DEcA‘::scz LASTDMGIT | o a700 with 2% tolerance,
1woraq 8 mt:ig‘parmalb: fape of

03780 g 2322 730 31472,

10010976 O 1

110 9.76 k) 2
1010 97.6 kO 3

100 t0 978 kQ 4
1w 9.76 MO 5
10 MQ &

a7

Con

vdae

P
Lt
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Gmu =
—— o
1o? b L 1.2/50 us
— — Be 1700 us
Bat
L1 11
107 == £t
1%
10 102 103 w0t 10® 10% R () 107
Thesw pulaea rhay ROt bs appliod on » FeGliw besia
Fig.3 Maximum penmissibla peak pulse voltage without failing to ‘open circuit
—_— n aczordanca with QIN IEC 40 (CO) 533 for type: RC11,
104 T - i d
Gmu
™
10? = == = = - [ 1250 us
|
ol p— 1G/700 e
»-‘/ sl
- L~
L]
02 = 4:: i
- / i - -
10 -
10 102 10? 104 198 10 g 0
Thoes prizen may not be applied on » regular basia.
Fig.4 Maximum parmissihle peak puisa voitage without failing 10 "open drouit’
in accordance with DIN (EC 40 (CO) 533 for type: RC21.
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Phillps Companaris
Standard chip resistors 5
sizes 1208, 0806 and 0603 Co1/11/21
1w o~
- i . :
L]
wt
1f1 Ut IH
= o
10
L '-jﬂc-un:; H + s
1 rec. pvie: -
-t “I
w* w0 w0 w0 we 17! ™ M
FIg5  Puise cn & roguier bacis Ko typa: COT; thadrum perésable peak puss powar (P
MMnnamunswm.smm.ump.n.p::;nnm@"a

¥

B %

g
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Figs Pulsaon = reguiar basts for
funcion of pulss durstion,

typa: HCOT; mmdmum pavmissibie peak pulss voRege (Ve,.) a8 2

nd )
1o W !




IR 5 s AR pp g L Sl
D ey . it - PR NCCRECY s ¢ o
g -.\_,‘.‘;-,\T'&’: ‘!-’." R s R ER i a e U'H:;—T HEELGS
2 . . ) [T . PR '
) *

Standard chip resistors
121 sizes 1206, 0805 and 0603 RCO1/11/21

w? y seesae ¢
; N — :
w)
] ot it e ==r
10 |= srl;dltzwn | il \
‘ H = =
11 s ~ 2]
oA = -y
E o 1 g L] A M
1 %x - 3 iem 1| ——— ; !
— - — At ,‘
; ‘l““i 1
! 10"
' 107 W 10~ w0-? 104 vy 1
1
Fig.7  Pulse on a regular basis for type: RC11; maximum permissible peak pulse power (P g, 8 2
function of puise duration for R < 10 kA, singla pulse and repetitive pulse /% = 1000.
600 warss
amax
wv)
m by
] i
\"-.,\‘-
200 —
N
?0-5 1078 10 109 10-€ 01 g
¢ 0 ;)
Fig.8 Pulse on a regular basis for typs: RC11; maximum penmissible peak puise voltage (V) as a
funetion of pulse duration.
1995 Oct 23 4



PRI

* - .

- Ferl e YA,y .- L~ v
R O S AT R v

" , @A&_-Jm%g_-.-...ng;lgmmu"ﬂhn 2 SR VO P ) ml " 2 el
Phikps Components Product spacification Philip
Standard chip resistors RCO1/11/21 St
sizes 1206, 0805 and 0603 Si:
MEC!
M
JoF rave ass
P
(W e
RCO*
10 = = H X pr———
= tngle puise = Rt RC11
T 11 [ RC21
Epn | 21600 [T i
M L) T ]} Markir
1 = == ?: — -
.ﬁ, Each
H = digit ¢«
i 1] the pre
161 [t the no
— 3-piGgn
Forval
1072 d
0 1078 1074 1073 w02 107 4 &) 1 ir ;rz(
sigrufic
A numbe
Fig.9 Puise ona ragular basis for type: RC21; maximum permisasible peak puise power (Pp,.) as a
tunction of pulse duration for R < 10 ki, singls pulse and repetitive puise t /4 = 1000, Examg
M
12R
823
n { A-pIGIT
Vmax
™ For val:
asade
or gree
200 signific:
& number
b “"-\_‘_J Examp
100 -‘HJ MA
A e W 12R0
L | 8202
E‘Z:-,' The pac
- g . include:
10 w0 o 0= 1072 L TCvaly
: t quantity
’ numbar
Fig.10 Pulse on a regular basia for type: RC21; maximum permissible poal pulss voltage (Vy,,) as a
function of putse duration.
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Phifips Components

Standard chip resistors
sizes 1206, 0805 and 0603 RCO1/11/21

EE

MECHANICAL DATA Outlines .

Mass per 100 units N 3
i

TYPE “&?S /_.-—— protective coat f!
Tesietor 1

RCO1 1.0 Al am— tayer hi.
RC11 0.55 vd
RC21 0.25

"\b.. e

. o] nige

Marking -~ protactive Goat 3
Each resistor is marked with a thres _.-I N r_ o makn U . -
digit code {occasionatly four digit) on S % gt
the protective coafing to dasignate tl s
the nominal resistance value. 5 A

2

i

H]
.35_,._._ 22
Az &

3-DIGIT MARKING

Forvalues up to 91 G the Ris used as PR
a decimal point. For vaiuss of 100G |

! or greater the first 2 digits are -
significant, the third indicates the

number of zaros 1o follow. For cimensions sos Tale 3
a3 Example Fg.11 Outlines.

2 1rareT MEChar

MARKING RESISTANCE Table 3 Chip resistor types and relevant physical dimensions; see Fig.11

12R 120 - - - .
%
823 82kQ TYPE | oy ) p () ) )

£ DIGIT MARKING RCO1 |320 1604015 |0.5520.10 {0450.25 |0.50+0.25
+0.10/-0.20

:[ For vaiues up to 976 0 the B is used 1 '
a3 a decimal point. Forvaluas of 1 k RC1 20040.15 |1.25+0.15 |05520.10 |0.401020 |0.4010.20 :i .
RC21 {1.6010.10 |0.80 0.45+0,10 |0.30£0.20 [0.30 20.20 :] A

4
1

or grealer the first 3 digits are

significant, the fourth indicates the +0.15/-0.05 3 3

number of zeros to follow. ; >
iy

Exampia ¥
I MARKING RESISTANCE .: '

L, '-‘_
1

12R0 120 d.5
8202 2k | ¥

The packaging is also marked and
includes resistance value, tolerance,
TC valua, catalogue number,
quantity, production period. batch
nurnbear and sourcs code. g 1

4995 Oct 23 43 L
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Phiiips Components

t gpadfication

RC01/11/21

Standard chip resistors

1/11/21

sizes 1206, 0805 and 0603
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