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mmlmg
1_EMC Instrumentation
Receiver ESS SHz - 1000 MHz Rohde & Schwarz
Probe ESH2-Z3 Rohde & Schwarz
LISN 1 ESH3-Z5 Rohde & Schwarz
LISN 2 ESH3-Z5 Rohde & Schwarz
LISN 4 NNBM 8125 Schwarzbeck
Absorbing Clamp MDS 21 Schwarzbeck
Antenna 9kHz - 30MHz HFH2-Z2 Rohde & Schwarz
Antenna 30 - 300MHz VHBA9123 / BBA9106 Schwarzbeck
Antenna 250 -1200MHz UHALP 9108A Schwarzbeck
Antenna SkHz - 30 MHz Loop-Antenna 1,5m & EMCE
Shielded Cabine 6,4mx4mx 2,25m Frankonia
Open Field Test Site 3m/ 10m EMCE GmbH / Burgrieden
AC Source SkVA 50011 California Instruments
Netanalyser PM3000A Voltech
LISN 3 NNB 4/32T Rolf Heine HF-Technik
Miscellaneous:
PC S26361-K345-V711 |- Siemens Nixdorf
SCENIC 5T/90 PCI Informationssysteme AG
Monitor S$26361-K373-V318 |FCC-ID Siemens Nixdorf
MCM 1702 S/N BU 908484 ARFKDM178 | Informationssysteme AG
8
Keyboard $26381-K252-V120 Siemens Nixdorf
ME2 LC Informationssysteme AG
Mouse 0222829 FCC-ID Microsoft Corp.
Serial Mouse 2.0A C3KSMP1
Additional Printer S/N US545110NX  |FCC-ID Hewlett Packard
HP Deskjet 850C B94C2145X




ggggugggg e%gg bliro fur EMV Prufungen

S10Il
EUT: Matrix needle printer T2170, PT0011
Manuf: Tally GmbH / Germany
Op Cond: LG, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 1% Class B
Comment : Test ID: PR913_01

TA913 23, Phase L - SCENIC PC + Monitor

Date: 31. Mar 99 11:07

Final Measurement Results:

Freguency QP Level QP Limit
MHz dBuV dBuv
6.07500 37.5 48.0
€.12500 38.6 48.0

* limit exceeded



Egggugﬁgg oAl buro fir EMV Prufungen

'SlOIl

Matrix needle printer T2170, PT0011
Manuf. Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_01

TA913 24, Phase N - SCENIC PC + Monitor
Date: 31. Mar 99 11:12

Scan Settings (1 Range)

BT Frequencies ----------- []----------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 5k 10k PK 20mg AUTO LD OFF 60dB
Transducer No. Start Stop Name
2 1Hz 1000M Kabel_ é6m

Final Measurement: x QP
Meas Time: 18
Subranges: 50
Acc Margin: 10dB
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ggggugggg e%ggsburo fir EMV Prufungen

101
EUT: Matrix needle printer T2170, PT0011
Manuf : Tally GmbH / Germany
Op Cond: LQ, 1l0cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_01

TA913 24, Phase N - SCENIC PC + Monitor

Date: 31. Mar 99 11:12

Final Measurement Results:

Frequency QP Level QP Limit

MHz dBuVv dBuv
6&.07500 38.1 48.0
6.17500 40.0 48.0

* limit exceeded



M I J U MV Pruf
Sgugggg | buro fir EMV_ Prufungen

@) 510
EUT: Matrix needle printer T2170, PT001l1
Manuf : Tally GmbH / Germany
Qp Cond: LQ, 1l0cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_01

TA913_25, Phase L - HP Deskjet 850C

Date: 31. Mar 99 11:26

Scan Settings (1 Range)

|--------- Frequencies ----------- jl----------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 5k 10k PK 20ms AUTC LD QOFF 60dB
Transducer No. Start Stop Name
2 1Hz 1000M Kabel 6&m

Final Measurement: x QP
Meas Time: 1 s
Subranges: 50
Acc Margin: 10dB

cdBuv
Ea

95

59

FCC_B

45

48

35

. iy
) Wil

15

109.45 1 10 3a
MH=z



MCE Gmb T uro fur EMV Prufunge
ngucteg em&g 9 ur —rrutungen

O 5101
EUT: Matrix needle printer T2170, PT0011
Manuf: Tally GmbH / Germany
Op Cond: LY, 10c¢pi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_01

TA913 25, Phase L - HP Deskjet 850C

Date: 31. Mar 99 11:26

Final Measurement Results:
Frequency QP Level QP Limit
MHz dBuv dBuv
19.87500 30.7 48.0

* limit exceeded
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EUT: Matrix needle printer T2170, PT0011
Manuf : Tally GmbH / Germany
Op Cond: LQ, 1l0cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR%13_01

TA913 26, Phase L - HP Deskjet 850C
Date: 31, Mar 99 11:32

Scan Settings {1 Range)

|--------- Frequencies ~---------- | |----=-=~--- Receiver Settingg ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M Sk 10k PK 20mg AUTO LD OFF 60dB
Transducer No. Start Stop Name
2 1Hz 1000M Kabel_ém

Final Measurement: x QP
Meas Time: 1l s
Subranges: 50
Acc Margin: 10d4B

dBuy

o5

Se

FCC_B

43

48

35

30

15 ‘

166.45 1 18 30
MHz



Egggug@gg e%%g buiro fur EMV Priufungen

S10Il

EUT: Matrix needle printer T2170, PT0011
Manuf : Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60QHz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_01

TA913 26, Phase L - HP Deskjet 850C
Date: 31. Mar %9 11:32

Final Measurement Results:

Frequency QP Level QP Limit
MHz dBuv dBuv
20.07000 30.9 48.0

* limit exceeded
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2.1.2 Radiated Emissions
2.1.2.1 Test Configuration

ANSI C63.4-1992
T2170 serial R§232 I/F

N

5;%\

Ingenteurbiro for SMV-Profungen

und Schaltungsentwicklung

N

SCENIC PC
5T90 PCI

17¢ Monitor
MCM 1702

T2170
RS232 I/F

N

HP Deskjet 850C
Parallel I'F
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Ingenieurbiiro for EMV-Profungen
und Schaltungsenbwickiung

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 serial port ( T2170 ), 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
T2170 PTO011

Additional printer  HP Deskjet 850C
Parallel 1/F cable: Shielded cable
Serial I/F cable: Shielded cable
Fanfoldpaper for the T2170

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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Ingenieurbin for V-
und Schaltungsentwidslung

Conducted Emission

Protocolscope:

First test run

Conducted emission of the T2170 serial 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
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i0n
EUT: Matrix needle printer T2170, PTO001l1l
Manuf : Tally GumbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_01
TA913 21, Phase L1 - T2170
Date: 31. Mar %9 10:47

Scan Settings {1 Range)

|--------- Fregquencies ----------- ---------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M sk 10k PK 20ms AUTC LD OFF 60dB
Transducer No. Start Stop Name
2 1Hz 1000M Kabel 6ém

Final Measurement: x QP
Meas Time: 1 s
Subranges: 50
Ace Margin: 10dB

dBuV
c8

29

S8

FCC_B

43

48 A

M’ﬁ X
x
35 i I

38

ji
25 |

28

15 —

wa.45 1 1a 36
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M Gmb I aro fur EMV Pruf
Eoggucteg emis ba v —rrutingen
EUT:

S10I1

Matrix needle printer T2170, PT0011
Manuf : Tally GmbH / Germany
Cp Cond: Lg, i0cpi, "HH...",120V/60Hz, RS5232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR%13_01

TA913_21, Phase L1 - T2170
Date: 31. Mar 99 10:47

Final Measurement Resultsg:

Fregquency QP Level QP Limit

MHz dBuv dBuv
9.08500 36.3 48.0
9.56000 37.1 48.0
11.72500 36.9 48.0
15.28000 32.7 48 .0
16.38500 37.2 48.0
17.77500 36.2 48.0
15.47500 35.4 48.0
19.87000 36.3 48.0
21.57500 31.4 48 .0
23.64000 28.0 48.0

* limit exceeded



Egggug@gg e%gg buro fur EMV Prufungen

S10I11
EUT: Matrix needle printer T2170, PT0011
Manuf : Tally GmbH / Germany
Op Cond: L, 1l0cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_01

TA913 22, Phase N - T2170

Date: 31, Mar 99 10:53

Scan Settings {1 Range)

[--------- Frequencies ----------- | |----------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 5k 10k PK 20mg AUTO LD OFF 60d4B
Transducer No. Start Stop Name
2 1Hz 1000M Kabel ém

Final Measurement: x QP
Meas Time: 1 s
Subranges: 50
Acc Margin: 10dB

cBuY
66

=]

oa

FCC_B

45

. 4

38 |

|l|||
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EMCE Gmbg Ing buro fir EMV Prufungen
onducte em

S101
EUT: Matrix needle printer T2170, PT0011
Manuf : Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_01

TA913_22, Phase N - T2170

Date: 31. Mar 99 10:53

Final Measurement Results:

Frequency QP Level QP Limit

MHz dBuv dBuv
7.90500 35.6 48 .0
9.Q9000 35.8 48.0
9.88000 35.7 48.0
11.62000 37.4 48.0
12.00000 29.9 48 .0
15.18000 32.9 48.0
16.38500 37.3 48 .0
17.97500 35.1 48.0
19.07500 34.5 48.0
20.37000 35.0 48 .0

* limit exceeded



ggggug@gg Ingsburo fir EMV_Priufungen

emli 101
EUT: Matrix needle printer T217¢, PT0011
Manuf : Tally GmbH / Germany
Op Cond: LO, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913 01

TAS513_23, Phase L - SCENIC PC + Monitor

Date: 31. Mar 9% 11:07

Scan Settings (1 Range)

[--------- Frequencieg ----------- [ |----------- Receiver Settings ------------
Startc Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 5k 10k PK 20ms AUTQO LD QFF 60dB
Transducer No. Start Stop Name
2 1Hz 1000M Kabel ém

Final Measurement: x QP
Meas Time: ls
Subranges: 50
Acc Margin: 10d4B

dBuY
68

35

50
FCC_B

45

40

35

<L

38

180.45 1 i6 38
MHz



€MCE GmbH

Ingenieurbino Ffor EVV-
und Schalbungsentwidkiung

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 serial port ( T2170 ), 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
T2170 PTO0011

Additional printer ~ HP Deskjet 850C
Parallel I/F cable: Shielded cable
Serial I/F cable: Shielded cable
Fanfoldpaper for the T2170

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.-
MHz value dB/m dB dBuV/m | dBuV Height Polar.
dBuV | Antenna | Cable | dBuV/m meter H/V
47.937 225 8.2 1.3 32.0 40.0 8.0 3.5 H
55.926 21.0 8.2 1.4 30.7 40.0 93 4.0 H
59.000 25.0 8.3 1.5 347 40.0 53 4.0 H
60.015 26.0 83 1.5 35.8 40.0 42 2.7 H
72.018 26.0 8.6 1.7 363 40.0 3.7 2.7 H
119.828 21.0 10.9 23 342 43.5 93 2.7 H
120.031 21.0 10.9 23 34.2 435 93 1.7 H
127.820 235 11.3 23 37.2 435 6.3 24 H
132.034 21.0 11.5 24 349 435 8.6 1.7 H
135.804 200 11.7 24 342 435 93 2.7 H
143.797 280 12.1 2.5 42.7 435 0.8 24 H
144.037 20.0 12.2 2.5 34.7 435 88 24 H
145.000 21.0 12.2 25 35.7 435 7.8 2.5 H
149.800 22.0 12.5 2.6 37.0 43.5 6.5 3.0 H
151.781 215 12.6 26 36.6 43.5 6.9 19 H
159.769 23.0 13.0 27 38.6 435 49 1.9 H
167.757 21.0 13.4 27 371 43.5 6.4 1.5 H
168.043 245 13.4 27 40.6 43.5 29 1.1 H
175.750 22,5 13.8 238 391 435 44 1.3 H
183.734 25.0 14.2 29 421 43.5 14 1.5 H
191.722 21.0 14.6 29 38.5 43.5 5.0 1.5 H
191.727 20.0 14.6 29 37.5 43.5 6.0 1.5 H
199.717 19.0 15.0 3.0 37.0 43.5 6.5 1.5 H
207.704 17.5 15.4 3.1 36.0 43.5 7.5 1.5 H
223,681 17.0 16.0 3.2 36.2 46.0 9.8 1.5 H
231.669 17.0 16.2 32 364 46.0 9.6 1.5 H
239.657 22.0 16.4 33 41,7 46.0 43 1.3 H
247.647 21.0 16.7 33 41.1 46.0 49 1.3 H
255.635 20.0 17.1 3.4 40.5 46.0 5.5 1.0 H
263.624 23.5 17.6 35 44.6 46.0 1.4 1.0 H
271.612 24.0 18.2 35 45.7 46.0 0.3 1.2 H




€MCE GmbH

R

Frequency | Measured + AF +KF Emission | Limit |Difference| Ant.- Ant -

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

dBuV Antenna Cable | dBuV/m meter H/V
279.600 18.0 18.8 3.6 40.3 46.0 57 1.1 H
287.589 18.0 19.5 3.6 41.1 46.0 49 1.1 H
295.577 14.0 20.2 3.7 37.8 46.0 82 1.5 H
303.568 26.0 13.5 3.7 432 46.0 28 1.0 H
311.556 19.0 13.6 3.8 36.4 46.0 9.6 1.0 H
319.544 21.0 13.8 38 38.6 46.0 7.4 1.0 H
335.521 18.0 14.5 3.9 364 46.0 9.6 1.0 H
343.509 20.0 14.9 3.9 388 46.0 72 1.0 H
351.497 21.0 15.4 40 40.4 46.0 56 1.0 H
367.474 21.0 154 4.1 40.4 46.0 5.6 1.0 H
383.451 17.0 15.7 4.1 36.8 46.0 92 1.0 H
399.427 20.0 16.0 42 40.2 46.0 58 1.0 H
415.404 19.0 16.3 43 39.6 46.0 6.4 1.0 H
816.206 10.0 21.2 58 37.0 46.0 9.0 1.0 H
840.212 9.0 21.4 5.8 36.2 46.0 9.8 1.0 H
864.218 11.0 21.6 5.9 38.5 46.0 7.5 1.0 H
912.230 9.5 22.0 6.0 37.5 46.0 85 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

meh%?ﬁmux\gmumre\%lung
Polarisation of the antenna:
Vertical
Frequency | Measured + AF + KF Emission Limit |Difference| Ant.- Ant.
MHz value dB/m dB dBuV/m | dBuV Height Polar.
dBuV | Antenna | Cable | dBuV/m meter H/V
31.961 20.0 11.8 1.0 329 40.0 7.1 1.0 V
36.007 19.0 10.1 i1 30.2 40.0 9.8 1.0 v
39.949 21.5 9.0 1.2 31.7 40.0 83 1.0 \%
55.926 250 8.2 14 34.7 40.0 53 1.0 v
56.000 26.0 8.2 1.4 357 40.0 43 1.0 A"
58.000 29.0 8.2 1.5 387 40.0 1.3 1.0 A"
59.000 290 83 1.5 38.7 40.0 13 1.0 v
60.000 29.0 83 1.5 388 40.0 12 1.0 v
62.000 25.0 83 1.5 348 40.0 5.2 1.0 \'
72.016 22.0 86 1.7 323 40.0 7.7 1.0 v
119.832 23.5 10.9 2.3 36.7 43.5 6.8 1.0 v
127.821 20.5 11.3 23 342 435 9.3 1.0 \"
168.040 215 13.4 2.7 376 435 59 1.0 \"
175.751 17.0 13.8 2.8 336 435 99 1.0 \"
180.043 17.0 14.0 2.8 338 43.5 9.7 1.0 \'
271.610 16.0 18.2 3.5 37.7 46.0 83 1.0 \'
319.545 21.0 13.8 38 38.6 46.0 7.4 1.0 \'
335.521 22.0 14.5 39 40.4 46.0 5.6 1.0 Vv
343.510 220 149 39 40.8 46.0 5.2 1.0 Vv
351.498 245 154 40 439 46.0 2.1 1.0 Vv
359.486 16.0 16.0 4.0 36.0 46.0 10.0 1.0 V
367.474 235 15.4 4.1 429 46.0 3.1 1.0 Vv
383.451 18.0 15.7 41 378 46.0 8.2 1.0 V
391.439 19.5 15.9 42 39.5 46.0 6.5 1.2 v
399.431 20.0 16.0 42 40.2 46.0 58 1.3 A%
407.420 16.0 16.2 43 36.4 46.0 9.6 1.3 A%
415,408 20.0 16.3 43 40.6 46.0 54 1.3 v
431.384 17.0 16.6 44 38.0 46.0 8.0 1.0 \"
447361 18.0 16.9 4.5 393 46.0 6.7 1.0 v
479314 19.0 17.4 4.6 41.0 46.0 50 1.0 v
495.291 17.0 17.6 4.7 393 46.0 6.7 1.0 v
511.267 16.0 17.8 4.7 386 46.0 7.4 1.0 A"
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ingeniewrbiro fior EMV-

und Schaltungsentwiddung
Frequency | Measured | + AF +KF | Emission | Limit |Difference| Ant.- Ant.-
MHz value dB/m dB dBuV/m | dBuV Height Polar.
dBuV | Antenna | Cable | dBuV/m meter H/V
527.250 15.0 18.1 48 37.9 46.0 8.1 1.0 \4
559.203 16.0 18.5 49 394 46.0 6.6 1.0 A%
600.152 13.0 19.0 5.1 37.1 46.0 8.9 1.0 \'%
718.975 10.5 20.3 5.5 36.3 46.0 9.7 1.0 \%
816.206 11.0 21.2 5.8 38.0 46.0 8.0 1.0 \%
840.212 10.0 214 5.8 37.2 46.0 8.8 1.0 \4
864.218 12.0 21.6 5.9 39.5 46.0 6.5 1.0 \'
960.242 11.0 223 6.2 39.5 46.0 6.5 1.0 \4

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

Summary:

The limits were kept.
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3 Results

EMI:

ingenlaurblno fir EMV-
und Schaltungsentuickiung

Regulation

Class

Result

Remarks

FCC part 15 limit class B

Conducted Emission 0.45 - 30MHz

kept

Radiated Emission 30 -1000MHz

kept

Burgrieden, 03/31/1999

Ui Vg dhmgn

Dipl.Ing.(FH) CHyistian Vogelmann
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Memce GmbH

4 Appendix

Print Information
-T2170
- HP Deskjet 850C
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1 EMC Instrumentation

I leurbiro for EMV-Profuncen
mMIWMMIW

EMI:
x |Receiver ESS SHz - 1000 MHz Rohde & Schwarz
Probe ESH2-Z3 Rohde & Schwarz
x |LISN1 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 6,4m x 4mx 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 $26361-K345-V711 |- Siemens Nixdorf
SCENIC 5T/90 PCI Informationssysteme AG
X Monitor $26361-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 Additional Printer S/N US545110NX FCC-ID Hewlett Packard
HP Deskjet 850C B94C2145X




EMCE GmbH

Ingenieurbiro fidr EMV-
und Schallungsentwiddung

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
T2155 serial RS232 I/F

LISN
-
- > [~
T2155 .
17“ Monitor SCENIC PC .
RS232-I/F MCM 1702 ST90 PCI HP Desl:qet 850C
Parallel interface

] Mouse
Keyboard
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1 leurblro for EMV-Profungen
unngdm Schaltungsentwididung

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 serial port { T2155 ), where it was printed. The fanfoldpaper was cutted always
after the ninth line, triggerd by a formfeed command. 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

T2155 Ser.Nr. 2990002

Additional printer =~ HP Deskjet 850C
Parallel I/F cable: Shielded cable
Serial I/F cable: Shielded cable
Fanfoldpaper for the T2155

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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Ingenieurbino for EMV-Prifungen
unr%egchoihmgsenhuid{lung

Conducted Emission

Protocolscope:

First test run

Conducted emission of the T2155 serial 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



Egggugggg il buro fir EMV Prufungen

81on
Matrix needle printer T2155, $/N2%90002
Manuf. Tally GmbH / Germany
Cp Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: vVogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913 02, T2155 + cut device S/N 1002299
TA913 31, Phase L - T2155
Date: 31. Mar 99 12:32

Scan Settings (1 Range)

|--------- Frequencies ----------- f|----------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k oM 5k 10k PK 20mg AUTO LD OFF 604R
Transducer No. Start Stop Name
2 1Hz 1000M Kabel 6m

Final Measurement: x QP
Meas Time: 13
Subranges: 50
Acc Margin: 10dB

dBuY

35

5a
FCC_E

435

30

15

19@.45 1 18 38
MHz



Egggucteg eml 51on
EUT:

Manuf :
Op Cond:
Operator:

Test
Comme

Date:

Spec:
nt:

buro fir EMV Prufungen

Matrix needle printer T2155, 5/N299%0002

Tally GmbH / Germany

LG, 10cpi, "HH...",120V/60Hz, RS232

Vogelmann

FCC Part 15 Class B

Test ID: PR913 02, T2155 + cut device S/N 1002299
TA913 31, Phase L - T2155

31,

Mar 99 12:32

Final Measurement Results:

Frequ

ency

MHz

[Xe R e o]

11.
26.

.3700C
. 01000
.33000
.80000

96000
86000

QP Level QP Limit

dBuv

35.
37.
37.
38.
36.
26.

SN NN N

dBuv

48 .
48.
48.
48.
48.
48.

OO0 0 000

* limit exceeded



Egﬁgu3%23 e%%gsburo fir EMV Prifungen

101
EUT: Matrix needle printer T2155, S/N2990002
Manuf : Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_02, T2155 + cut device §/N 1002299
TA913 32, Phase N - T2155
bate: 31. Mar 99 12:39

Scan Settings (1 Range)

[-----~--- Freguencies ----------- [|----------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 5k 10k PK 20ms AUTO LD OFF 60dB
Transducer No. Start Stop Name
2 1Hz 1000M Kabel ém

Final Measurement: x QP
Meas Time: ls
Subranges: 50
Acc Margin: 10dB

dBuV¥
B8

55

56

FCLC.B

435

= m N ml
T

T

. |

) ‘\WHH

153 T

13@.45 i 1e 38
MHz



M mb EMV_Pruf
%oggugteg eml buro far rufungen

Sl on
Matrix needle printer T2155, S/N239%0002
Manuf. Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913 02, T2155 + cut device S/N 1002299
TA913_32, Phase N - T2155
Date: 31. Mar 995 12:39

Final Measurement Results:

Frequency QP Level QP Limit

MHZz dBuv dBuv
8.37000 36.7 48.0
9.17000 38.8 48.0
9.33000 38.6 48.0
10.36500 34.3 48.0
11.72500 38.9 48.0
12.04000 37.0 48.0
27.39500 26.2 48 .0

* limit exceeded



Egggug@gg e%ggsburo fGr EMV Prufungen

101
EUT: Matrix needle printer T2155, S/N2990002
Manuf : Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913 02, T2155 + cut device S/N 1002299
TA913 33, Phase L - SCENIC PC + Monitor
Date: 31. Mar 99 12:48

Scan Settings {1 Range)

f-----m- - Frequencies ----------- []----------- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 5k 10k PK 20ms AUTC LD OFF 60dB
Transducer No. Start Stop Name
2 1Hz 1000M Kabel_ é&m

Final Measurement: x QP
Meas Time: 1 s
Subranges: 50
Acc Margin: 10dB

dBuY
[57%]

o5

5a
FCC_B

43

4

35 ‘qu
30 M \}&‘M
o5 | l

oa {

=

b

]

laEi.45 ' 1 18 30
MH=
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Egggug@gg ol buro fiur E Prufungen

Manuf.

Op Cond:
Qperator:
Test Spec:
Comment :

Date:

'SlOIl
Matrix needle printer T2155, $/N2990002
Tally GmbH / Germany
LQ, 10cpi, "HH,.,.",120V/60Hz, RS232
Vogelmann
FCC Part 15 Class B
Test ID: PR913_02, T2155 + cut device S/N 1002299
TA913_ 33, Phase L - SCENIC PC + Monitor
31. Mar 99 12:48

Final Measurement Results:

Frequency
MHz

6.07500
6.22500

QP Level QP Limit

dBuv dBuv
37.6 48.0
39.7 48.0

* limit exceeded
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S10I
EUT: Matrix needle printer T2155, S§/N29%0002
Manuf : Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913 02, T2155 + cut device S/N 100229%
TA913 34, Phase N - SCENIC PC + Monitor
Date: 31. Mar 99 12:53

Scan Settings {1 Range)

[--------- Fregquencies ----------- I f----------- Receiver Settings ------------
Starc Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k I0M 5k 10k PK 20ms AUTC LD OFF 60dB
Transducer No. Start Stop Name
2 1Hz 1000M Kabel ém

Final Measurement: x QP
Meas Time: 1 s
Subranges: 50
Acc Margin: 10dB

dBu¥
EG

S5

58

FCC_E

435

48

35

. |

— =

ol

198.45 1 19 30
MHz



ggggug@gg e%%g bliro fir EMV Prufungen

S10n
EUT: Matrix needle printer T2155, S/N2990002
Manuf : Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, R8232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913 02, T2155 + cut device S/N 1002299
TA913 34, Phase N - SCENIC PC + Monitor
Date: 31. Mar 99 12:53

Final Measurement Resgults:

Freguency QP Level QP Limit

MHz dBuv dBuv
6.07500 38.4 48.0
€.22500 40.3 48.0

* limit exceeded



Egggug@gg eml buro fir EMV Prufungen

S10Il
Matrix needle printer T2155, S/N2990002
Manuf. Tally GmbH / Germany
Op Cond: LQ, 1Ccpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_02, T2155 + cut device S/N 1002299
TA913 35, Phase L - HP Deskjet 850C
Date: 31. Mar %% 13:01
Scan Settings (1 Range)
[-~------- Frequencies ----------- jl------=-r-- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 30M 5k 10k PK 20ms AUTO LD OFF 60dB
Transducer No. Start Stop Name
2 1lHz 1000M Kabel_ém
Final Measurement: x QP
Meas Time: 1l s
Subranges: 50

Acc Margin: 10dB

dBuV
68

55

58

FCC_B|

45

48

35

38

. i
UL h A 1
" y

AL L[

.43 1 18 38
MHz




Egﬁgugggg e%%gsbﬁro fir EMV Prtfungen

101 —
EUT: Matrix needle printer T2155, S/N2990002
Manuf : Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 (Class B
Comment : Test ID: PR913_02, T2155 + cut device S/N 1002299
TA913_35, Phase L - HP Deskjet 850C
Date: 31. Mar 59 13:01

Final Measurement Results:

Frequency QP Level QP Limit
MHz dBuv dBuv
19.69000 37.7 48.0

* limit exceeded



Egggugggg Ingsbﬁro fir EMV_Prufungen
EUT:

eml 101
Matrix needle printer T2155, S/N29%0002
Manuf : Tally GmbH / Germany
Cp Cond: LG, 10cpi, "HH...",120V/60Hz, RS232
Cperator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_02, T2155 + cut device S/N 100229%9
TA913_36, Phase N - HP Deskjet 850C
Date: 31. Mar 59 13:07

Scan Settings (1 Range)

[--------~ Frequencies ----------- fl------=---- Receiver Settings ------------
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
450k 3oM 5k 10k PK 20ms AUTO LD CFF 604B
Transducer No. Start Stop Name
2 1Hz 1000M Kabel ém

Final Measurement: x QP
Meas Time: 1s
Subranges: 50
Acc Margin: 104B

dBuY
(=15)

S5

o6

FCC_B

45

48

3e

——
———
.




MCE Gmb I uro fir EMV Prufungen
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S5101n
EUT: MatTix needle printer T2155, S/N2990002
Manuf : Tally GmbH / Germany
Op Cond: LQ, 10cpi, "HH...",120V/60Hz, RS232
Operator: Vogelmann
Test Spec: FCC Part 15 Class B
Comment : Test ID: PR913_02, T2155 + cut device S/N 1002253
TA913 36, Phase N - HP Deskjet 850C
Date: 31, Mar 99 13:07

Final Measurement Results:
Frequency QP Level QP Limit
MHz dBuv dBuv
19.69000 37.8 48.0

* limit exceeded
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T o
2.1,2 Radiated Emissions
2.1.2.1 Test Configuration
ANSI C63.4-1992
T2155 serial RS232 I/F
/ SN\ A\
~ 1 }
\ 1 1 ‘
SCENIC PC 17 Monitor ;‘ég; UE
5T90 PCI1 MCM 1702

Keyboard

Mouse

AN

HP Deskjet 850C
Parallel I/F




€MCE GmbH

Ingeniatrbine for EAV-
und Schaltungsentuwicklung

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 serial port ( T2155 ), where it was printed. The fanfoldpaper was cutted always
after the ninth line, triggerd by a formfeed command. 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

T2155 Ser.Nr. 2990002

Additional printer  HP Deskjet 850C
Parallel I/F cable: Shielded cable
Serial I/F cable: Shielded cable
Fanfoldpaper for the T2155

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

Test results:
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mwmmngsanmmreﬁlmg
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 Height Polar.
dBuV | Antenna | Cable | dBuV/m meter H/V
39.397 27.0 9.1 12 373 40.0 2.7 4.0 H
72.019 28.0 8.6 1.7 38.3 40.0 1.7 4.0 H
143.798 23.0 12.1 2.5 37.7 435 58 1.5 H
151.786 19.0 12.6 2.6 341 435 94 1.5 H
159.775 19.0 13.0 2.7 346 435 8.9 1.5 H
168.043 245 134 2.7 40.6 43.5 2.9 1.0 H
180.045 20.0 14.0 28 36.8 435 6.7 1.6 H
255.638 20.0 17.1 34 40.5 46.0 55 1.0 H
263.627 20.0 17.6 35 41.1 46.0 49 1.0 H
264.067 19.0 17.6 3.5 40.1 46.0 5.9 1.6 H
271.615 16.0 18.2 3.5 37.7 46.0 83 1.0 H
279.608 20.0 18.8 3.6 423 46.0 3.7 1.0 H
287.596 15.0 19.5 3.6 38.1 46.0 7.9 1.0 H
295.584 16.0 20.2 3.7 39.8 46.0 6.2 1.0 H
303.573 20.0 13.5 3.7 372 46.0 8.8 1.0 H
311.563 19.0 13.6 3.8 364 46.0 9.6 1.0 H
319.551 25.0 13.8 3.8 42.6 46.0 34 1.0 H
335.528 20.0 14.5 39 384 46.0 7.6 1.0 H
343.160 18.0 14.9 39 36.8 46.0 9.2 1.0 H
351.504 210 15.4 4.0 40.4 46.0 56 1.0 H
399.439 20.0 16.0 42 40.2 46.0 5.8 1.0 H
415.416 16.0 16.3 43 36.6 46.0 94 1.0 H
600.151 12.0 19.0 5.1 36.1 46.0 9.9 1.0 H
607.150 12.0 19.1 5.1 36.2 46.0 9.8 1.0 H
639.104 15.0 19.5 5.2 39.7 46.0 6.3 1.0 H
687.033 11.0 20.0 5.4 36.3 46.0 9.7 1.0 H
766.923 11.0 20.8 5.6 37.4 46.0 86 1.0 H
798.876 15.0 21.0 5.7 418 46.0 42 1.0 H
814.853 12,5 21.2 58 394 46.0 6.6 1.0 H
830.830 14.0 213 58 41.1 46.0 49 1.0 H
846.806 15.0 215 59 423 46.0 3.7 1.0 H
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S Saungaentuitiong
Frequency | Measured + AF +KF Emission Limit |[Difference| Ant.- Ant.-
MHz value dB/m dB dBuV/m | dBuV Height Polar.
dBuV | Antenna | Cable | dBuV/m meter H/V
864.217 9.0 21.6 59 36.5 46.0 9.5 1.0 H
878.766 12.0 21.7 5.9 39.7 46.0 6.3 1.0 H
960.241 8.0 223 6.2 36.5 46.0 9.5 1.0 H
990.609 8.0 225 6.2 36.8 46.0 92 1.0 H

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

Summary:

The limits were kept.
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R
Polarisation of the antenna:
Vertical
Frequency | Measured + AF +KF Emission | Limit |Difference| Ant.- Ant -
MHz value dB/m dB dBuV/m | dBuV Height Polar.
dBuV | Antenna | Cable | dBpV/m meter H/V
47939 23.0 82 1.3 325 40.0 7.5 1.0 A%
48.013 23.0 8.2 1.3 325 40.0 7.5 1.0 v
72.019 26.0 8.6 1.7 36.3 40.0 3.7 1.0 \%
168.043 18.5 134 2.7 346 435 89 1.0 \'/
215.697 15.0 15.8 3.1 339 435 9.6 1.0 v
303.573 20.0 13.5 3.7 372 46.0 8.8 1.8 v
319.549 23.0 13.8 3.8 40.6 46.0 54 1.8 \'
335.526 23.0 14.5 3.9 41.4 46.0 4.6 1.6 v
351.503 25.0 15.4 4.0 444 46.0 1.6 1.5 v
359.491 220 16.0 490 420 46.0 4.0 1.4 A"
383.456 18.0 15.7 4.1 37.8 46.0 82 13 A"/
391.450 16.0 15.9 42 36.0 46.0 10.0 i3 v
399.438 22.0 16.0 42 422 46.0 38 1.2 v
415.415 18.0 16.3 43 386 46.0 7.4 1.2 V
431.392 18.0 16.6 44 390 46.0 7.0 1.2 A"
447368 16.0 16.9 4.5 373 46.0 8.7 1.2 \"
463.345 18.0 17.1 4.5 39.6 46.0 6.4 1.2 v
479.326 15.0 17.4 4.6 37.0 46.0 9.0 1.2 \'
511.279 16.0 17.8 4.7 38.6 46.0 7.4 1.0 \Y%
600.151 12.0 19.0 5.1 36.1 46.0 9.9 1.0 A"
639.100 12.0 19.5 52 36.7 46.0 93 1.0 A"
720.181 11.0 203 55 36.8 46.0 9.2 1.0 v
766.923 11.0 20.8 5.6 374 46.0 8.6 1.0 v
798.876 12.0 21.0 5.7 388 46.0 72 1.0 \Y%
814.852 11.0 21.2 58 37.9 46.0 8.1 1.0 \Y
816.205 10.0 21.2 58 37.0 46.0 9.0 1.0 v
830.829 13.0 213 5.8 40.1 46.0 59 1.0 A"/
846.806 16.0 21.5 59 433 46.0 2.7 1.0 A\
864.217 9.0 21.6 59 36.5 46.0 9.5 1.0 \Y%
878.759 10.0 217 59 377 46.0 83 1.0 v
926.698 8.0 221 6.1 36.1 46.0 9.9 1.0 A"
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All other measured emanations were 10 dB or more below the limits.

Summary:

The Jimits were kept.
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R
3 Results

EMI:

Regulation Class Result Remarks
FCC part 15 limit class B

Conducted Emission 0.45 - 30MHz B kept

Radiated Emission 30 -1000MHz B kept

Burgrieden, 03/31/1999

U Wsggmouin

Dipl.Ing (FH) Christian Vogelmann
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4 Appendix

Print Information
-T2155
- HP Deskjet 850C

1 leurbiro fir EMV-Profungen
Un‘%en Schallungsentwiddung
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Ingeniaurbiro for €VV-
und Schaltungsentuwickiung
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D-89275 Elchingen April 13, 1999
Germany W. Boehm, Dept. TQV

FCC ID: EUIT2155-70

Application for FCC Part 15, Subpart B, Class B Certification

Matrix Printer Model T2155 and T2170

Documentation of Electrical Assemblies

Scope: Sheet:
@ Overview Drawing of Electrical Assemblies (numbered @ to @ } 1

Description of generated Frequencies and EMI Suppression Measures 1-4
2. Data Sheets of EMI Suppression Components

(in order of its ID-No.) 1-22
3. Main Controller Board (CONTROL 1A ) Model T2155

Circuit Diagram, Layout, Placement Sketch and Parts List 1-14
4. Main Connection Board (CONTROL IB ) Model T2170

Circuit Diagram, Layout, Placement Sketch and Parts List 1-16
5. Power Supply (POWERS 1l )

Circuit Diagram, Layout, Placement Sketch and Parts List 1-10
6. Connection Board (CONNECT il )

Circuit Diagram, Layout, Placement Sketch and Parts List 1-2
7. User Panel (PANEL IV )

Circuit Diagram, Layout, Placement Sketch and Parts List 1-4
8. Printer Block Diagram, peripheral Assemblies numbered A to K,

Sensors, Connector Cables, Fans, Print Heads

Circuit Diagrams, Drawings, Data Sheets 1-34
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Significant design elements for EMC
Matrix Printer Model T2155, T2170.

1 Generated Frequencies:

1.1 Power-Supply BG 47504 (T2155) or BG 47562 (T2170) @

Kind Part Nb.

Frequency

Remarks

Clock IC3

80kHz

Clock for PWM

1.2 Control-Board BG 48018 (2155) or BG 48015 (T2170) @ @

Kind Part Nb. Frequency Remarks

Clock Gl 15,9744MHz Clock Processor IC5

Clock ICI5 approx 150kHz 5V DC-DC-Converter

Clock 1C7 approx 20kHz Horizontal Motor Driver
Clock 1C26, 1C28 approx 20kHz Stepper Motor Driver

Clock 1C18 approx 20kHz Vertical Motor Driver

Clock 1C23 approx 20kHz Shift Motor Driver

Clock IC16 IC17 approx. 250kHz supply for RS232 Interface
Clock VAI0-VAILS approx 1,8kHz Needle Driver (only T2155)
Clock 1C50-57 approx 2.2kHz Needle Driver (only T2170)
Oscillator  |V37 approx. 110kHz Flyback Voltage Provision (only T2170)
Clock V36 approx. 110kHz Energy Recovery (only T2170)

1.3 Panel: BG 47809 @

Kind Part Nb.

Frequency

Remarks

Clock 1C4

approx. 280kHz

Clock Panel

1.4 Shared Interface-Module Centronics and Serial interface RS 232: BG 046752 @

Kind Part Nb.

Frequency

Remarks

Switching [IC4/IC5

approx. 30kHz

supply for RS232 Interface

1.5 Interface Module 20mA BG 046755 @

Kind Part Nb.

Frequency

Remarks

Clock Vi1l

approx. 80kHz

DC/DC-Converter
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1.6 Option Colour, Sheet Feed Motor Driver BG 046760 O

Kind Part Nb. Frequency Remarks

Switching [IC2, IC5 approx 20kHz Motor Driver

1.7 Option Paper Cut BG 046759 &

Kind Part Nb. Frequency Remarks

Clock IC3/1C4 approx. 20kHz Motor driver

Clock Q1 3MHz Clock for Single Chip Controller IC1

1.8 Option 2. Tractor BG 047556

Kind

Part Nb.

Frequency

Remarks

Switching

1C1, IC2

approx. 20kHz

Motor Driver

2 List of Components used for EMI suppression

2.1 Power-Supply BG 47504 (T2155) or BG 47562 (12170) @ O

Part Value Name ID-No. | Manufacturer

X-Capacitor | 220nF Cl16,C19 708512 | see attached data sheets
Y-Capacitor | 4,7nF C23, C24 704800 | see attached data sheets
Choke 2X10mF L1 710225 |see attached data sheets
Capacitor | 1,5nF C9 710088 | see attached data sheets
Resistor 1800hm RO 708482 | see attached data sheets
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2.2 Control-Board BG 48018 (2155) or BG 48015 (T2170) @ @

Part Value Name Ident.-Nr | Manufactur.
SMD- 330pF C128, C263*, C247, C232, C256, C261, 710331 see attached
Capacitors €248, C240, C223, C262, C260, C247, C239 data sheets

(€231, C222, C207, C199, C264, C224, C233,
C216, C249, C257, C241, C237, C253, C196,
€206, C190, C221, C246, C230, C238 C259,
C254, C195*, C204, C212*, C213*

Capacitor |100nF C13/C91 708660 see attached
data sheets

Resistor [ 100R RA1, RA3, RA5-9, RA1l, RA13, RA14%* 710213  |see attached

bl data sheets
SMD- 600R L114* 710396 see attached
Ferrite data sheets
PCB 4 Layers

Multilayer
* - T2155 only
** . T2170 only
*** _ Serial Resistor in adress- and databus
2.3 Shared Interface-Module Centronics and Serial RS232 BG 046752 @
Part Value Name ID-No. | Manufacturer
Choke 2,25uH I.1,L2 708518 |see attached data sheets
2.4 Interface Module 20mA BG 046755 @
Part Value Name ID-No. | Manufacturer
EMIFIL, L1-5 710061 |see attached data sheets
2.5 Interface module RS422/SS97 BG 047144/047145 @ @
Part Value Name ID-No. |Manufacturer
EMIFIL 1.1-7 710061 |see attached data sheets
2.6 Option Paper Cut BG 046759 @
Part Value Name ID-No. |Manufacturer
Y-Capacitor | 1,5nF built in by manufacturer
Inductor 2,5uH built in by manufacturer
Inductor 10uH 5A built in by manufacturer
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2.7 DC-MotorBG 047567 @

Part Value Name ID-No. |Manufacturer

Ferrite Core | D16,5/8mm, N=1,5 710242 |see attached data sheets

2.8 Cable Connection from Power Supply to Logic Board BG 047522 @

Part Value Name ID-No. |Manufacturer

Ferrite Core |D16,5/8mm, N=2.5 710242 |see attached data sheets

3 Constructive measures for EMI-suppression

3.1
Full shielded power supply. Shield built of two parts of zinc plated steel, which enclose the power
supply PCB.

3.2

U-shaped sheet metal of zinc plated steel under the control board. The board is fixed with the plate
by two screws and the chassis is connected to the PCB-filter capacitors. Also is the metal shield of
the centronics interface connector screwed to the metal plate. The metal plate is connected to the
power supply shield via 3 screws.

3.3
A contact spring, zinc plated steel, under the printer housing connects the metal plate of 3.2. with
the metal shield of the additional interface module

34
Option additional interface: Metal cover of the additional interface module connects 3.2 and 3.3.

3.5
Optional Cutting Device: Full metal enclosure on top of Printer.
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4 Data Sheets

Attached in Order of ID. No.:

ID No. Part ‘Rating Comments
704800 Y Capacitor 4700 pF

708482 Resistor 180 Q

708512 X Capacitor 220 nF

708518 Choke 2.25uH

708660 Capacitor 100 nF

710061 EMIFIL 70 Q/100MHz

710088 Capacitor 1500 pF

710213 Resistor 100 Q

710225 Choke 2 x 10 mH

710242 Ferrite core D16.5 / 8mm

710331 SMD Capacitor 330 pF

710391 SMD Ferrite 600 QQ

? Choke 10uH,5 A at cutter motor
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Technische Unterlagen:

Dielektrikum:
Bolag:

Anwendungsklasse:

Reglementeat AF 1962/C/afsnit 21
L 1283 .
1055, 1978 — beantragt -

F2241974

VDE 565, Teil 1, IEC-Publication 161
DIN 40040 .

Potyester-Fitm
Afluminium aufgedampft
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Messung im 60 O-System
Anschldssa je 6 mm
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Prifklasse: 257 085 / 21 £ nach [EC 68-1 bzw. DIN 40045 FT1 [X]CSA
Neanspannung: 250 V~:; 50/ 60 Hz I1F [ X|FLe | X
Kapaztitsioleranz:
’ >01uF £10%
Verfugtfaktor tan &: <i% gemeésen bel 1 kHz
1solationswiderstand: far C = 0,33 yF
3 x 108 MQ Mittlerer Anlieferungswart _
1 %104 MQ Mindestaniieferungswert Bestellbez.:
Zetlkonstante; far C > 0,33 uF, ] o
* 10000 sec. Mittlerer Anlieferungswert . -
2000 sec. Mindestanliefecungswert F1772-422-2900 =gegur t e_t
PrOfspannung: 1075 V—; 2 sec. - : A ' - . 1
(Gelag / Belag) - (einzeine Aushelleﬁeide zugelassen) F1772-422-2000 =lose.
lmpulsbelastung: dy / dy nach VOE 565-1 100 V / psec. - B |
bel vpllem Spennungshub Fa. Roederstein =
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Allgemeine technische Daten:
Technische Unterdagen:

NoG0H2H- 2

—

DIN 41260
DiN 40040
VOE 0565 Teil 2
Kernmaterial: ‘
Ferrit T
Wicklung: B
Cul-Draht / Cu-Draht verzinnl ol +10
Anschliisse: . . le— 40 —eleK)+fe—40 e
Wicklungsdraht beidseilig heraus- 6+05
gelihrt, Enden verzinnl -
Anwendungsklasse:
HLF nach DIN 40040 4
Tempecaturbeceich:
—25°C bis +100°C
Schaltbild: ({y) Nennstrom Mindest- Gleichstrom-
O 2 Q induktivitit widerstand
*ot (A) DB pH mQ
Richtwert
-Nennspannung:
280 V~ fir isolierie Bauformen 25 225 13
Priifzeichen:
Land Priifstelte Norm Ausweis-Ne¢.  Freigabezeichen
Deutschland  VDE 0565 Teil 2 27906 & '
4 . I i
3 v \ i
2 o as \\ :
'“ ! Kurve \ \(;{w 2
1000 ‘-—"',"" T as I' }'d.ne3
e ;- _ X{}
* - a2 \
= T
a 0 ] “‘T“M tc;l\ \ >
-] n 40 L ] [ ] L]
2 -
0 : Kurve 1: max Betriebstemperatur-85°
» « " ‘00 ue 4 » - 19 30 te- max, Betriebsstrom

{ =

Scheinwiderstand Z in Abhangigkeit von der Frequenz (.
{ Richtwerte ]

Basistyp: F1750-003-013
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Allgemeine technische Angaben

Klasse 1
Eigenschaften

« anndhecnd lineare Abhangigkeit der
Kapazititsdnderung von der Tempe-
ratur

& definierter Temperatumoefﬁz:em der
Kapazitat '

e hohe Stabilitdt des Kapazititswertes

@ niedrige Verluste :

¢ hoher Isolationswiderstand

e enge Kapazitatstoleranzen

® keine Spannungsabhangigkeit der
Kapazitat und des Verlustfaktors

Anwendungen

z.8.

® Schwingkreise

® Filterschaltungen

® Temperaturkompensation

® Kopplung und Siebung, besondersin
HF-Kreisen -

Klasse 2

E‘genschaﬂen

@ groBie Kapazitatswerte bei kleunen
Abmessungen

® nichtlineare Abhangigkeit der Kapazi-
tat von Temperatur und Spannung

@ geringere Stabilitat des Kapazitats-

- wertes

e grofere Verluste

e hoher Isolationswiderstand

e griBere Kapazitatstoleranzen

Anwendungen

z.B.

¢ Kopplung.

& Entkopplung

# Funk-Entstérung bei Kleinspannung

Kurzdaten
. Keramikart . .
IEC-/CECC-Bezeichnung CG - 2¢1 - 2F4
ElA-Bezeichfiung") cOoG X7R - Z5U -
Dielektrikum  Klasse 1 - |  Klasse 2 o
Temperaturbereich - -55... +125°C -55... «125°C . +10...+85°C| -25... »85°C

. Max, Kapazitatséndérung‘ it Unies - +15% . | z20% 222/-56% | +30/-80%.
AC/Cay") - +30: 107K o ST A — .

im TemDEraturberplch mit Uy’ -1 +20-30% - _ - 430/-90%.

" Spannungstest - ' 3 25- Uy e 5‘ o
VerlUstfaktor tan 350 100 >80pF | <15 " <28 <80 .
(Grenzwery) - <s0pF | <15-(3+07] '

Isdatiohswidemtén&?]- _ R AT "4“-. "" o

R ST bei 25°C| >10° MR >0tMa >10' MQ

: ‘bef 125°C| >10°MQ >10' MO - S le T
Zeitkonstante 3 bei 25| >1000s. »1000¢ 5008 <
(MO - uP) - bei#25°C| > 100s . > 100s m '
Altefung (Rlchtwert) - ': - o 5'2.5(« —5% o
Kaoaz:tatsanderung fir jede S 1 ' SRS
logarithmische Zeitdekade _ T .
Lieferbare Kapazitatswerte €12 CE12 E6



Fir Chip-Kondensatoren wurde die
CECC-Bauartzulassung eingeleitel,
Die Fertigung wird bereits nach
CECC-Spezifikationen durchgefuhrt.

Keramik-Dielektrikum

~

Metallbelige

=

]

‘Anschliisse

(Silber-Nickel—Zinn)

Anwendungsbereiche
¢ Datentechnik
® Nachrichtentechnik

® Uhren-, Fotoindustrie
® Raumfahrt
@ Militir-Elektronik '_',
® Kiz-Elektronik
& Medizinische Technik

L4

Eigenschaften
® sehr kleine Abmessungen’

Aufbau der Metallisierung keramische
Vielschichtkondensatoren

-Sichere und langlebige Kontaktie- . -

rung .

. Anforderungen an die Latflachen:

|— Zinn

Nickel

® hohe Volumenkapazitit

® klebbar
& zuverldssig und klimabestandig

{56 Tage nach EQ)

- Silber

® gute Benetzbarkeit (auch nach langer
Lagerung)

& Ablegierbestandigkeit (sowohl beim
Lotvorgang als auch im Betrieb)

@ gute Haftung der Lotfldchen am Kon-
densator .

& Erfiillung der etektrischen und geo-
metrischien Bedingungen

Um diese Forderungen zu edfiitlen, ver-
fiigen Siemens-Chip-Kondensatoren

" gber eine speziclle Kontaktierung:

@ gut Itbar bei Schwail-, Reflow-
Létung

# bestindig gegen Silbermigration
@ induktivitatsarm .
@ polungsunabhangig
® automatisch bestuckbar

® Verbindung der innenelektroden/Lot-
fliche aus Sitber

® Als Diffusionssperre wird das Silber
durch eine Nickelschicht geschinzi

# Die Deckschicht der Metallisierung
besteht.aus Zinn und gewahrieistet
eine innige Lotverbindung

Weitere Einzelheiten siene Sonderdruck
~Keramische Vielschichtkondensatoren
mit ablegierbestandigen Lotfidchens,
Bestell-Nr, B4-2842,

- ‘

Einbauhinwetse (Léten und Leitkiebeni
siehe Seite 16.

" Obersicht ‘
 Keramik- Kapazitatsbereich S - ‘__" Nenin- Temp.-
at -~ — ' T e T - ’ “Toleranz | spannung .| Bereich-
. groBe | 0805 1206 | 1210 1812 . 2220 | 5 SN ‘
coG L1eF - TPaeF [ 330pF | 1000pF | 1s00p (| TOESET L | -850
poe bis bis ~ - | bis bis . ' .| bis: et | oave LY
«-1.560 pF 1000pP | 3300pF | 6800pF |.15000pF | TTAL ¥ ezsec
7 mope | 1o00pr [ e2000F | 330000 | 1000 | L1ge, | gqv. | 258
2C1 4 bis ,bis . bis - .| bis- bis - U 2o0% . 100V- - is.
e 15000 pF  : 33000 pF *| 092 pF | 027 ¢F |:068uF | 5070 L TNV ] 4128°C
B _ . . _ 1- . 1 +10 bis
25V 10000 pF | 10000pF | 0,10 4F | 0.22uF | 047 uF _— . +85°C
bis © ] bis bis . | bis bis +20%- 63 V- —
2F4 47000pF | 010pF © | 022uF | 04T pF [ 15uF e ' -gg.bés ,
- + o



‘ MeB- und Prifbedingungen

Kapazitats-Messung
Kapazitits-MeBbedingungen
entsprechend

‘MIL-STD-202 F, Methode 305
MeBfrequenz:

i MHz + 0,2 MHz fir Kapamaten
=1000 pF

1 kHz £ 0,2 kHz fur Kapaznaten
>1000 pF

MeBspannung:

1V 2 02V

far COG-X7R-Kondensatoren
05V +0,1V.

fir Z5U-Kandensatoren
MeBtemperatur:

25°C £1°C

Verlustfaktor-Messung

Die Verlustfaktor-MeBbedingungen
sind identisch mit den KapazutatsmeB-
bedingungen.

Isolataonsmderstands-Messdng
MeBbedingungen entsprechend
MIL-STD-202 F, Methode 302.

Die MeBspannung ist gleich der Nenn-
spannung. Der Ladestrom darf S0 mA

nicht dbersteigen. die Ladezeit betragt

max. 2 Min.
Bei groBen Kapazitatswerten wird die

-~ Zeitkonstante der Isolation t = C A,

angegeben.
Ubliche Einheiten der Zertkonstante
5. MQ - uF oder Q- F

Spannungspmfung
Priifbedingungen entspreqhend

~ MIL-STD-202 F, Methode 301.

- Prifspannung: 2,5 - Nennspannung.

DefLadesmmdarfSDnMnld\ther .

._steigen. Prufdaver: 5 s

Bestandtg kertsprufung gegen
Lotwarme ‘

Chnp-Kondensatoren

Prifbedingungen entsprechend MIL-
STD-202 F, Methode 210 A, Testbedin-

gung B:

260°C £ 5°C, 10t 1s

Kapazititsanderung:

COG,CG =< 1% oder0,5pF
{es gilt der groBere
Wert)

X7R, 2C1 = ~-5/+10%

25U, 2F4 < + 20%

Feuéhtlgkeltsprufung

Prufbedmgungen entsprechend MIL-

- STD-202 F, Methode 103 B, Testbedin-

gung D (konstante Feuchte):
Testtemperatur: 40 °C +2°C
Retative Feuchte: 93 3%
Prufspannung: Nennspannung
Zulissige Anderungen
Kapazitatsanderungen: -
COG,CG =< 2% oder 1 pF
{es gitt der grdBere
Wert)
X7R, 2C1 =<t 10%
Z5U, 2F4 <+ 20% -
- tan o-Anderungen
COG,CG = 3-107Y°
 X7R,2C1  =50-107
Z50,2F4 - <70-107 "
isolatuonsmderstand :
.COG,CG . =5~ wMe
X7R,2C1 = 10° MQ oder =25 $
’ {es gilt der kiemere
T Wen) '
Z5U, 2F4 a 1000M.Qoder 2255
' S (es gilt der kleunene
Weru . '

) Lebensdauerpmfung o

Prufbedingungen entsprechend MIL-
STD-202 £, Methode 108 A.
Beanspruchung:  obere Kategorie-
" temperatur

1.5 - Nennspan-
' . - Aung
Zeitdauer: 1000 Stunden

Zulissige Anderungen
Kapazitatsanderungen:
COG, CG < 3% oder 1 pF
{es gilt der grofiere
Wert)
< + 20%
= % 20%

Prifspannung:

X7R, 2C1
Z5U, 2F4

tan s-Anderungen:  *
COG.CG < 3-107
X7R.2C1° =50-1073
75U.2F4 <70-107°

Isolationswiderstand:

COG, CG Z10'°M

X7R, 2C1 .=z 2-10°MQoder 250s
{es gilt der kleinere
Wert) :

= 2. 10° MQ oder 250s
(es gilt der kleinere

Z5U, 2F4

Entﬂammbarkeltspnrfung
Prifbedingungen entsprechend MiL-
STD-202 F, Methode 111 A. Maximal
zuﬁSsuge Brenndauer €15 s

, Lﬁsungsmittelbesténd‘ gkeit

entsprechend MIL-STD-202 E.

- Methode 215

~Hmweis
- Bei Kondensatorendeﬂ(lasse 2 veran-

dert sich die Kapazitét bei Spanhungs-
undlodef Temperatumeansprudwﬂg.

. Wenn die Messtingen unmittelbar nach

einer Spannungs;wl'mg 1sotationspri-
fung oder Prufung foit thermischer Be-
durchgefiiht werden,

‘--kannensmxapaznmstoterm-ﬁber-' -
sci'u'eltmgen:.e{gen. T



CHIP SOLID INDUCTOR
onip Solid ndustor BLM21/31/41 Sertes

L]
b &&(f
i

Mountable at 2.5mm. Pltch
Chip solig inductor BLM series is excellent in noise
MHz and prevents abnommal oscilfation of htgh L.
frequency amplitying clecuits. _ . ; @
1. Excellent for hlgh density mounting at a unzform l':;

pitch of 2.5mm or 2.0mm. m @

to 1GHz effectively suppresses high-frequency

noise ranging from several MHz to several hundred
3. The super-miniature high- mpedance BLM21AQS

demonsirates excellent noise suppression. BLM2T Qe

I

& impedance : 120Q (Typ.} at 100MHz H (/4/2/,

4. BLM21B03 is ideal for preventing abnommal !

Suppresses EMI and Prevents Ab.normal Oscﬂlatxon
suppression from several MHz to severa! hundreds of % 4, o
MFEATURES
2. Simple structure.Elimination of stray capacitance up
MHz MDIMENSIONS
. eSize : 20 X 1.25 X 0.9 (mm) —-
oscillation in tuners and similar electronic

0.940.3

EXIoXD . i5=0.3

¥

equipment. ‘

5. Nickei-barrier structure of extemal electrodes -$ BLM31 °
provides excelient solder heat resistance, thus
accomodating component soldering by flow or
re(low ‘method.

MAPPLICATIONS ' | R et 6
Computers, and peripherals, TVS, VCHS, car-electronic | 1
equipment. tuners, etc :

P B

f
§_§ I\
20, 6203

MPART NUMBERING
.(li Hemmdfrmmmb«mnmdng.l

o L—]@L‘%g@ l‘RAT'iNG.” L

OChip solld Inductor. . . .‘ - _anwgrw-(a: Ratad
_gfype._- : : Part Nombar, | (Apd st t00Miz | -
OFadamm R - . | _BCM21A0S 12
PT:Taped . e , ~{ su3IAR2 R I
‘ ' " euvataor | 80 |
i ] smstage | 150

#

oc ndswm.
‘?(Qmmd

H

el (sete
Eﬁ&ﬁg

¢ -

. P veeavecoOD - [CaENG.O76E-4]




\ cmp SOLID INDUCTOR
Chip Solid lnduc‘:tb't' B'.L-M'21 [31/41 series

IIMPEDANCE FREQUENCY CHARACTEHISTICS

. 821803 '
T ugigﬁ [(g
g Tl rrm T
1 H| il zs
[ R |l Pos
lﬂi HIEEE L1
1] » m -3
[ .
8LM41A01

psdrmaift}

eLM21ms
] T R
{ Y O
Mg 1 THRS
AT ..t!l.. )
T AT R
- - "o
Frunrartiaul
BLM41A04

T Tl e

il is .-fglli%

s 3 & B

Jig

begdirna (1))

T i

BLM31A02

| l “ T e d.007
N : ﬂ!‘: s “1 i ‘-w
i Az 14 --'!s

Ll AT
I -I/‘ Il‘i \1\

Somaare i V00

EDIMENSIONS OF PLASTIC TAPE (based on EIAJ RC-10096)

BLM21/31 (Bmm width plastic tape)

BLM41 (12mm width plastic tape)

P

4od-c| 4.0&01 ﬂ.!'vfl asr-'|

ML e
L] LJ'LJ('“-

| Packagiog wit : BUM21=-<000pcs/rest (# 180meny |

retaid] A B K€ 19 Geocten of feed
. BUMZT 7| 28 {155] 105
‘BUMItT *] 35 |19 | 1T5 Pmmud {f'laﬂﬂ\ml
FEE B . . - ‘U‘ﬂ M

'MCAUTIONS- FOR USE
(1) Land Dimenslons

LMSi-—zSOOpcslr«l (# 180mm)

{2} Land Dimension For High Density Mounting
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(B Resistor Ghip Networks ¢Surface Mounted Types) .

Two new smallest resistor chip networks are now available, The MNROZ. the smallest resistor network in the world and MNR35 which
fits into a high densed packaging. These chip netwoks surely tacilitate in buikding highty reliable, compact industrial equipment.

@Dimensions list - w{; ' : " (Unit': man)
Typa MHNRO2 MNR 12 MNA M MNR32 MHAR34 HMNRIS MHNR38 - MNRT8
. b IR 3 . 2.6 ] : 5.2 (X3 ®.} 10.3
Girerirs (R} ’ 1.6 J:s 34 l 31 - l LR 11 - . Fs
[ylnle)] (e16} @EF216) 6319 (52531} [6431) {¥031) (1076)
paan| . - X | mm - | -

e e | e | @ e

Type Hoof slemerts | Rated dissipation (70°C) | Masmum woking voitage (V) Resistance tolerance Resistance range Operating ambiend erroszare (T)
MNRO2 2 0.063W 7 Device 25 00~ M0 —55~125
MNR12 2 0.063W./ Device 12

(E12 Series)
MHA 14 4 0.063W.~/ Device 2
MNA32 2 0.063W,/Device 50 3 (£5%) 220~ (E12 Series) .
MNR34 4 0.063W,/ Device 50 220-~M0  (E12 Sedes) | ~4D~125
MNR3S. 8 0.063W,/Device: 50 10001~ 1000 {E6 Series) ‘
MHR3S 8 0.0653W.” Device 50 20~M0 (E12 Series)
MNR78 8~16 0.063W,/ Device 50 1000 ~30k 0] (E12 Seres)
@Ordering Designation
P2 MNR12/ W78 s
P3 | wmmiz 3438 Mf Folyeinfens bea ' ) Y
€0 | MNRL2/W4 . : e . . . . 4
‘0 | mnra2 . .
35 | meR3I43s | Teeke Embosséd tapa reet )
HO | ™mNR3S . -. ,
w1 | MnRTS j : Adhesive papal toe

VMNR(OTZ-MTOl 1 1HJ-




- Resistar -Chip Ntrks (Surface Mounted Types) -

noHm

__ {Unit : mwvm)
MNRO2 § MNR12 MNR32 :
2z
- :': T
enign & 7! .
o e .
i LD s i :
o b |
- i
nrgn e | L
t ' Tt
106 die |
:;__.n‘ 55 L_jeren Typo L w it 2 b < P
MHA12 [16+020| 1620.15[0540.10]0232020/0520.15| 03Max. | 080
MNR32 [2.620.20/ 312020 p.55£0.10{0.5£020{08£0.20] 05max. | 127 .
Equivatent Circuit Diagram Equivalent Circuit Diagram
{l|{g.' [lo{l:
MNR14 MNR34 MNR3S
§'
S
—
“
F-.....J
___‘lhssza.n
Type L w 1 a b ¢ ) .
MNRY [3240.10} 16+0.10[0.50£0.4010.310.20[0.5£06.15| 03Max | 080
MNRI4 [52+0.40| 312020 o.55t000{052030{08 2020 o5Max | t27
Equivalent Ciréuit Diagram Equivalent ‘Circuit Diagram
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Ferritringe

Verbindungstechnik
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Anwendung:

Dréhte, Koaxialkabel, verdrilite Drahte,
Mehrleiter-Kabel

=
C
I_a__!

Charakteristik bei zwei (A) und einer (B) Leitungsdurchfiihrung‘ ‘
gen die charakteristischen Kurven von einer und zwei Windungen der

® Die aufgefihrien Diagramme zei

oben beschriebenen Ferrite,
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WURTH ELEKTRONIK Verbindungstechnik GrbH & Co. KG

)
Fraquenz (MHZ)

74270112

—-"_--
§ = =
F L =]
z 1 B
" E
[} W 160
Frequens (W)

Telefon 0794472902 - Telefax 079 44714 20

mpedanz {O)

AL-Wert
al A c (1Win) Impedanz (Q} (2 Win) . Kabel .
Artikel-Nr. mm mm 25MHz | 100 MHz | 25MHz | 100 MHz | Y&l | im (lsgl?e!:n)g)
742701 11 73 33 43 29 a7 123 151 K 32 25 912
74270112 9,0 53 80 33 44 136 199 K32 45 1113
7427016 10,0 51, 50 28 34 113 136 3AE 45 1555
742 70113 11.0 5.0 9.0 50 80 221 330 K32 45 1584
742 701 05 126 81 12,0 39 58 147 219 3A4 7.5 1646
742 701 16 12,7 79 6,35 45 154 - 3W6 7.5 1374
742 701 14 13,0 7.1 6.3 33 45 123 180 K32 6.5 1340
742701 06 13,0 7.1 12,7 67 97 272 342 K 32 65 1772
742 701 17 14,0 10,0 8.0 41 161 . IWE 9,5 1341
7427017 14,5 10,2 8.0 21 34 77 120 A4 9.5 1406
0242, 742701 0 16,5 8.0 13.0 79 127 330 513. 344 7.5 2547
742 701 01 16,5 8,0 13.0 69 123 301 488 3A6 7.5 3184
742 701 08 16,0 10,0 7.0 77 3s 109 160 K 32 9.5 1421
742 701 09 16,0 10,0 100 41 55 165 222 Kaz 9.5 1650
7427011 16.5 80 16,0 94 148 395 574 3A4 7.5 2748
7427018 18,0 10,0 6,0 31 40 124 163 3A6 85 2155
7427019 20,4 10.2 5.0 29 43 112 160 3A4 9.5 1692
742 701 07 20,0 10,0 100 68 160 3W6 8.5 2551
<742 70118 21,2 12,7 6.0 40 128 3W6 12,0 1768
742701 19 225 13,8 6.4 30 80 3IWE 13,0 1854
742701 2 238 11,4 14,0 80 115 328 462 3A4 10,5 3306
742 701 02 238 1.4 140 106 181 361 482 3A6 10,5 4133
“742 701 03 250 15,0 12,0 60 125 3W6 145 2743
“7427013 28,0 160 | 130 72 159 3WE 15,5 3137
7427014 28,0 16.0 20,0 99 138 409 513 3A4 15,5 3771
*742 701 110 280 18,0 7.5 45 152 3WE 17,5 2155
742 701 111 28,5 19,0 7.7 55 155 g 3We i85 2234
742 701 04.. 31,6 19,4 8.0 a3 55 131 232 3A4 185 2450
74270115 31,5 19,0 16,0 80 167 3WE 18,5 3528
=742 701 112 356 254 7.5 39 127 awe 24,5 2173
7427015 40,6 27.4 15,0 55 86 223 352 3A4 26,5 3530
*NEU

7427016
A mxr —
el - N1 -
151 ]
A
1 " 100
. Foagquens (MHz)

Riedenstraﬁ_e 16 - D-74635 Kupferzell
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Part No.
TR-7-3-4
TR9-5-8
TR10-5-5
TR-11-5-9
TR-12.5-8-12
TR-13-7-6
TR-13-7-12.7
TR-14.5-10-8

TR-16-8-13

TR-16-8-16

TR-16-10-7

TR-16-10-10

TR-18-10-6

TR-20-10-5

TR-20-10-10

TR-23-11-14

TR-25-15-12

TR-28-16-13

TR-28-16-20

2

i

TR31-19.8

TR-40-27-15

dimension C

[T

I
A N T S
[ o H‘ : -
; T :
i I B
I r
e e - . . ——— L R 4
T T Unit: mm T
Part No. A B c Pcat No. A
TR-2.5x0.76x4 25102 0.76«0.15 4202 TR-3.5x1.3x3 3502
TR-2.5x0.76x9 2.5:02 0.76:018 9:03 TR-3.5x1.3x4 3.5:02-
TR-3x1.0x10 320.2 1.0:0.15 10103 TR-3.5x1.3x5 3.5:02
TR-2.5x1.3x4 2.5:02 13015 4deqq ¢ TR-3.5x1.3x4 3.5:02
TR-3.5x0.8x4 4 3.5402 0.820.18 4.4:03 - ‘ TR-3.5x1.3x9 3.5¢02
TR-3.5x0.8x5 35:02  0B8:015 Sz . TR-3.5x1.6x1.5 3.5:02
! TR-3.5%0.8x6 35:02 - 08:015 6003 : TR-3.5%1 .6x10 3.5:02
[ TR3ISxI0x6 35wz Lo 6103 {TRaxloxa 4s02
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wiirth Elektronik GmbH & Co. KG
verbindungstechnik

RiedenstraBe 16

D-74635 Kupferzell

Telefon: (+49) (07944} 9193-0
Tolefax: (+49) (07944} 9193-51

i .

WE—-

WURTH ELEKTRONIK

Verbhindungstechnik

EMV-Komponenten

PRACIL N LA LEEREE R B

SMD-Ferrite

Bauform A B [ D
o ma 1 ,6:0‘2 0,8:0.2 0‘820.2 GI5$0.3
T 3o [Tos0s | 202 | 1,26%2 | 0,907 | 0593
bt b 1206 | 327 | 1,602 | 1,12 | g5=2
.’R.,? 1210 | 3292 | 2,502 | 1,392 | 0,523
1806 4'510‘25 1 .6010.2 1 |6=ﬂ.2 0,5:&.3
1812 | 45725 | 3242 | 1502 | 0,503

Die spezielien Miniatur-SMD-Ferrite in Multi- @ hochwertige Ni-Sn Elektroden
layer-Technik werden direkt auf die Platine gelo- ® geeignet sowohl fir Reflow, Wellenlétung und
tet. Sie besitzen sehr gute Anti-EMI Eigenschaf- Kleben

ten und einen geringen Gleichstrom-Wider- ) . ) :

stand. Nahe an der Stérqueile plaziert kdnnen g ldf:' :Sls Ena:"tﬁglesat;r:lazﬂlt?{]#nd zur Versor

selbst bei kieinster Bauform max. impedanzen gungssp e gsent PP g

groBer 2800 Q erzielt werden! ® Strg?tr%gfahlgkelt bis 4A (mit # gekenn-
zeichne

Bauform 0603:

Artikel-Nr. Impedanz {Ohmj) bei DC Widerstand MNennstrom maximal max.

100 MHz maximal {Ohm} {(mA) Impedanz

742 792 68 15 0,30 400 60 Q @ 1000 MHz
742 782 60 40 0,30 400 70Q@ 900 MHz
742 792 67 60 0,20 500 1100 @ 650 MHz
742 792 61 80 0,70 300 3100@ 540 MHz
742 792 62 120 0,20 200 2000 @ 510 MHz
742 792 622 180 0,50 200 Datenblatt auf Anfrage
742 792 63 220 0,80 150 2800 @ 350 MHz 4000
742 792 64 300 1,20 150 200& 210 MHz
742 792 642 470 0,50 200 Datenblatt auf Anfrage
742 792 65 600 0,70 200 6200@ 90MHz
742 792 66 1000 1,60 150 13500 @ 140 MHz
| 74279269 1200 1,60 100 Datenblatt auf Anfrage
Bitte beachten:

Uber die Giite der Induktivitéten ist im Sprachgebrauch von Wiirth Elektronik, eine klare
Trennung zwischen Induktivitidten und SMD-Ferriten definierbar:

Ferrite fiir EMV-Anwendungen sind prinzipiell wie Spulen aufgebaut. Das Kernmaterial (NiZn)
kann bis in den hohen Frequenzbereich auch als Kernmaterial fur induktivitdten verwendet wer-
den. Ferrite fiir EMV-Anwendungen sind speziell auf kleine Giiten, also hohe Verlustanteile
getrimmt. Diese entstehen gewollt im Kernmaterial und dienen zur Absorption von EMI-
Stérungen. Die Induktivitat dieser Bauteile ist bewuBt niedrig gehalten.

!MM_\M sollen hohe Giiten aufweisen, also méglichst keine Verluste erzeugen. Auierdem
werden hier liber einen weiten Frequenzbereich konstante Induktivitatswerte gefordert.




Wiirth Elektronik GmbH & Co. KG
Verbindungstechnik

RiedenstraBe 16
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WURTH ELEKTRON])

Verbindungsiechnik

EMV-Komponenten

Bauform 0805:

Artikel-Nr. Impedanz (Ohm) bei DC Widerstand Nennstrom maximal max.

100 MHz maximal {Ohm) {mA) Impedanz
7427920 11 0,10 600 24 Q @ 1000 MHz
742 792 06 30 0,025 3000 4 600 @ 500MHz
T42 792 01 32 0,30 500 70 & @ 1000 MHz
742 792 062 80 0,40 500 Datenblatt auf Anfrage
744 792 063 80 0,03 3000 4 Datenblatt auf Anfrage
742 792 07 100 0,50 1000 % 1500 @ 550 MHz
742 792 02 120 0,60 500 250Q @ 950 MHz
744 792 023 120 0,03 3000 # in Vorbereitung 4000
742 792 03 150 0,50 300 250 Q@ 420 MHz
- 744 792034 220 0,60 300 Datenblatt auf Anfrage
744 792 035 300 0,70 250 Datenblatt auf Anfrage
744 792 036 470 0,70 250 Datenblatt auf Anfrage
..—" 74279204 600 1,00 200 800 Q@ 200 MHz
742 792 041 600 1,30 100 700 Q@ 160 MHz
742 792 042 600 1,60 500 2800 Q@ 180 MHz
742 792 05 1000 1,50 200 1050 0@ 90 MHz
742792 09 1200 1,30 100 Datenblatt auf Anfrage
Bauform 1206:

Artikel-Nr. Impedanz {Ohm) bei DC Widerstand Nennstrom maximal max. Impedanz

100 MHz maximail (Ohmy} {mA)

742792 10 30 0,02 4000 4 Datenblatt auf Anfrage
7427921 32 0,15 500 70 Q @ 1000 MHz
742 792 151 70 0,30 400 Datenblatt auf Anfrage
742 792 15 80 0,03 3000 # 160 2 @ 550 MHz
742 792 11 90 0,30 400 170 Q@ 550 MHz
742 792 113 120 0,03 3000 ¥ in Vorbereitung
74279212 150 0,50 200 2100 @ 280 MHz 3000
742 792 122 220 0,50 250 Datenblatt auf Anfrage
742 792 124 470 0,60 200 Datenblatt auf Anfrage
- 74279213 . 600 0,40 200 800 Q@ 100 MKz

742792 18 600 0,40 1000 4 700Q@ 90MHz
742 792 131 600 1,30 300 630 Q@ 90MHz
742 792 14 1000 1,00 100 1250 Q@ 75 MHz
742 792 16 1200 1,80 100 1400 0@ 70 MHz

Bauform 1210:
Artikel-Nr. impedanz {Ohm) bei DC Widerstand Nennstrom maximal max. Impedanz

100 MHz . - maximat (Qhm}) [mA) .

742 792 30 32 0,30 400 70 2 @ 1000 MHz
742792 2 60 0,50 200 120 O @ 1000 MHz 2500
7427923 a0 0,30 400 180 2 @ 1000 MHz

Bauform 1806:
A e ped O he D) de d G ped P

00 0

742792 4 60 0,30 400 130 Q@ @ 1000 MHz
T42 792 43 75 0,03 3000 # 160 Q @ 1000 MHz 2000
742 792 41 80 0,30 400 160 2 @ 1000 MHz
742 792 42 150 0,50 200 280 Q@ 500 MHz

Bauform 1812:

Artikel-Nr. Impedanz (Ohm) bei DC Widerstand Nennstrom maximal max. Impedanz
100 MHz maximal (Ohm) {mA)

742 792 50 \ 180 Q @ 1000 MHz
. 742 7192 5 X 2000 @ 800 MHz
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EMV-Komponenten
Charakteristik:
Z,Rund X_zwischen 1 MHz und 1 GHz
Bauform 0805:
7427920 742 79206 T42 192 01
100 =2 100 1000 —prrm
=1 1
R —=—C1 : ===z A 100 +—= = ERe =
€ iz . 19 SHEED . H
% 11 P N § 7 E- é = -
§ b = E W g 17 3 | m_'
- - * E] H B 1 //’ - ,t’ I’
3 =
- 41 =3 = 1 -ézazsa
0,01 0,1 0,1
1 10 100 1000 1 10 100 1000 1 10 100 1000
Frequenz n MHZ Frequentn MHZ Frequens (MHE)
74279207 742 752 02 74278203
1000 T 1000 1000
THH HHH
”é'“]l l[lzI]Tl FHH m
[ 11
il 100 === = = 100 =3==H
L1 = 3 o ¥
5 100 _ A Tl - F2#H £
i
¢ = § [a) § . 3 X
s L P10 - é 10 =
H i i = == 7 &
g T 2 = HF 3 =7 /
10 # r
v = 1= H=—foc—H] 1 el s
pd
1 01 01
] 10 100 1000 1 10 100 1000 ] 10 100 1000
Fraquanzin MHI Fraquen (a2} Fraquenz (MHZ)
' TAZTO204 742792 041 742 792 042
- 1oot1 1000 = T 10000
. E5 £ FH -
< - il \‘ H /‘\\
<
100 é == Xt J [ 1 1000 ===z
~ i 100 ! Scoiii:
i 7 % = f EN § B
E 10 i Ay E 100 - :
i 10 = / 2
1 4 ==:: — 10 = ==aii:
0,1 1 l 1
1 10 100 1000 1 10 100 1000 1 10 100 1000
Fraquenz (dHz) Frequenzm MHI Fraquenzin hHz
T42 78205
10000
1000 ==z =
g 1111 l H
=
i 100
10 o
==zzI:ii: —=
e H%E 210597
T L TITTIT T TITIM ?




Verbindungstechnik
EMV-Komponenten

Stabkerndrosseln WE - SD

—— A
UMY ¢
E
i iE
- — B D
o Entstérung von Schaltnetzieilen, Motoren, MaB B und D nach Kundenwunsch
Leistungsverstarker, unterbrechungsireie
Stromversorgungen...
o Strdme bis 14 A
® besonders gesignet fiir Anwendungen der
Automobilindustrie
) ) I.
. 744710 1 1,8 5x15 | 1,0 ; 6,0 5
| 7447110 | g T 5%x20 14 40 17
T 744 711 1 10,0 5x20 0,6 30,0 2
7447130 24 5x21 L1068 4.0 12
744712 1 21 ' 5x 21 16 4,0 14
| 7447130 2.0 5x25 18 4.0 _ 14
| 7447140 5.1 . - 6x20 08 15,0 3
—p| 7447150 | 10,0 6x25 10 _ 15,0 ] 5
7447160 10,0 6x30 1,3 10,0 10

weitere kundenspezifische AusfOhrungen auf Anfrage



