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eMCE GmbH

1 _EMC Instrumentation

Ingenieurbiiro Fir €MV-Prifungen
und Schaltungsentwidsiung

EMI:
x | Receiver ESS 5Hz - 1000 MHz Rohde & Schwarz
Probe ESH2-Z3 Rohde & Schwarz
x |LISN1 ESH3-Z5 Rohde & Schwarz
x |LISN2 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 dmx 2,25m Frankonia
x | Open Field Test Site 3m/ 10m EMCE GmbH / Burgrieden
X AC Source SkVA 5001i 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 $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 GrribH.

ingenieurbiiro fir EMV-Profungen
und Schaltungsenticklung

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 ( T3016 ), 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
T3016 Ser.Nr. 2950002

Additional printer ~ HP Deskjet 850C
Parallel UF cable: Shielded cable
Serial I/F cable: Shielded cable
Fanfoldpaper for the T3016

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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Ingeniaurbiro fir EMV-Profungen
und Schaltungsentwidkdung

Conducted Emission

Protocolscope:

Conducted emission of the T3016 serial '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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EMCE GmbH Ing_buero fuer
Conducted emission

EUT: Inkjet printer T3016, SN 2850002
Manuf: Taly GrrbH Computendrucker / Germany
Op Cond: LG, 10cpi, "HH..." 120v/80Hz, RS232
Operator: Mr. Vogeimann

Test Spec: FCCPart 15 Class B

Comment: Test ID: PRE23_14

TAS23_01, Phase L - T3018

Scan Settings (1 Range)
|- —-+=r Froquencies «---——|--~——- Receiver Settings ——-—— |

Stat  Swp Step IF BW Detector M-Tims Alten Prearmp OpRge
450k 30M Sk 10k PK  20ms AUTO LDOFF 80dB

Final Measurament: x QP
Meas Time: 18
Subranges: 200
Acc Margin: 10d8

dBuv

Ingenleurboro fur EMY-Profungen
und Schaltungsentwickiung

09. Jun 98 10:47

Transducer Mo. Start Stop  Name
2 1Hr 1000M Kabel 8m

80

55

60

FCC_B

45

40

35

25

——

20

15

10
0.45 1

ES



EMCE GmbH Ing_buero fuer EMV_Pruefungen
Conducted emission

EUT:
Manl.

Op Cond:
Operaior:
Test Spec:
Comment;

Scan Settings (1 Range)

}——— Frequencies

Irijet printer T3018, SN 2650002

Taly GmbH Computerdrucker / Gemmany
LQ, 10cpi, "HH,..", 120V/B0HZ, R§232
Mr. Vogelmann

FCC Part 16 Class B

Test ID; PR923_14

TA923_01, Phasa L- 73016

St Stp  Swep

450K 30M Sk 10k PK 20ms AUTO LD OFF 6048

Final Meagurement. x QF
Meas Time: 15 2 1Hz 1000M Kabel_6m
Subranges. 200
Acc Margin. 10¢8

It Receiver Setlings |
IF BW Detector M-Time Atten Preamp OpRge

eMCE GmbH

Ingenleurbiro for EMV-Profungen
o) Schaltungsantuickung

09. Jun99 10:47

Transducer No. Start  Stop  Name

Final Measurement Resutts:

Frequency QF Level QP Limit
MHz 98 dB

0.96000

330
234

480
48.0
480
480
430
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EMCE GmbH Ing_buero fuer EMV_Pruefungen
Conducted emission

EUT: Irikjet peintar T3018, SN

Manuf: Tatly GmbH Computerdrucker f Germany
Op Cond: LQ, 10cpi, "HH..." 120VH0Hz,

QOperator: Mr. Vogeimann

Test Spec: FCC Pant 15Class B

Comnent Test ID: PRO23_14

TAS23_0?, Phase N -

Scan Seftings (1 Range)

|==-— Frequencies I Receiver Settings |
Stat  Stop Step IF BW Detactor M-Time Atten Preamp
450k 30M £k 10k PK  20ms AUTO LD OFF

Final Measurement: x QP

Transducer No. Start  Stop

Meas Time: 1 2 1Hz 1000M

Subranges:
Acc Margin:

dBuy

Ingenieurboro fir EMV-Profungen
und Schaltungsentuickiung

09, Jun B9

FCC_B

8

25

"Ly
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Ingenleurboro fdr EMV-Prifungen
und Scholtungsentusicdung

EMCE GmbH Ing_buero fuer EMV_Pruefungen 09. 89 11:02
Conducted emission

EUT: Tnijet privker T3016, SN 2980002
Marur: Telty GmbH Compulerdrucker / Germary
Op Cond: LG, 10cpl, *HH..." 120V/60Hz, RS232
Operstor: Nr. Vogelmarn
Test Spec: FCC Pwt 15 Class B
Comment Test ID: PROZ3_14

TA923_02, Phase N- T3016

Scan Settings (1 Rangs)

1 Freq i I Receiver Settings ———}
Stat  Stop Swep  IFBW Detector M-Time Aftan Preamp OpRge
450k 30M Sk 10k PK  20ms AUTO LD OFF 80dB

Final Measursment: X QP Transducer No. Stast Swop Name
Meas Time: 18 2 1Hz 1000M Kabel_6m
Subranges: 200
Acc Margin: 1008

13.03500 333 480
13.35000 290 480
1371000 299 480
13.94000 27.7 480
14.34000 28.7 480
1457000 261 480
1484500 266 480
15.16000 253 480
1556000 26.2 480
1579000 285 480
16.19500 323 480
1638000 314 480
16.94000 395 430
17.34000 347 480
1743500 332 480
1790500 323 480
1812500 285 480
18.80000 250 480
1899000 271 43¢
19.49000 278 480
2024000 311 480

2145000 253 480
24.80500 371 480
2512000 388 480
2702000 404 480

s * Iimit excesded VS
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EMCE GmbH Ing_buero fuer EMV_Pruefungen
Conducted emission

EUT: Inkjet printar T3018, SN

Manuf Tally GmbH Computardrucker / Gsrmany
Op Cond: LQ, 10cpi, "HH...", 120V/60Hz,

Opsrator. Mr. Vogsimann

Test Spec: FCC Part 15 Class B

Comment: Test ID: PRE23_14

TA923_03, Phase L - HP Deskjst

Scan Seitings (1 Range)

I Frequenci Ii Receivar Settings |
Start  Stop Step  {F BW Detactor M-Time Atten Preamp
450k 30M Sk 10k PK  20ms AUTO LD OFF

Final Measurement. x QP Transducer No. Start
Meas Time: 1 2 1Hz 1000M

Subranges:
Acc Margin:

dBuV

Stop

Ingenieurblro For G-

und Schaltungsentwickiung

09. Jun 69

FCC_B

—
—=x

15 l|

10

0.45 1

10
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ingenieurbino fir EMV-Prifungen
MMINWHIUQ
EMCE GmbH Ing_buero fuer EMV_Pruefungen 09. 4099 11:32
Conducted emission
EUT: ket printer T3016, SN 2050002
Manut: Taly GinbH Computendrucker / Genmany
Op Cond: L, 10cpl, "HH..* 120WB0Hz, R5232
Operator: Mr. Vogeimann
Test Spec: FCC Pavt 15 Class B
Comment TestID: PR923_14
TAm_M,mL-HPDeﬂqelBﬂOC

Scan Settings [+ Ranga)
Tomt  Swp  Swp IFBW Delecior M-Time Atien Preamp OpRge
450k 20M Sk 10k PK 20ms AUTOLDOFF 60dB
Final Measurament: x QP Transducer No. Start  Stop  Name

Meas Thme: 15 2 1Hz 1000M Kabel 6m

Subranges: 200

Acc Margin: 10dB
Finel Measurement Results:

no Results



EMCE GmbH Ing_buero fuer EMV_Pruefungen
Conducted emission

EUT: Inkjet printer T30168, SN

Manuf: Tally GmbH Computerdrucker / Germany
Op Cond: La, 10cpi, "HH..." 120V/80Hz,

Operator. Mr. Vogeimann

Test Spec: FCC Part 15Class B

Commant Test ID: PR923_14

TAS23_04, Phass N - HP Deskjet

Scan Settings {1 Range)

|——— Frequencies (] Receiver Seftings |
Stat  Stop Step  |IF BW Detector M-Time Alten Preamp
450k 30M 5k 10k PK  20ms AUTC LD OFF

Final Measurement x QP Transducer No. Start ~ Stop
Meas Tims: 1 2 iHz 1000M

Subranges:
Acc Margin:

aBuV

eMCE GmbH

Ingenteurbiro fir EMV-Profungen
und Schaltungsentusickiung

09, Jun 88

—_— |

15 Il |

0.45 1

10



eMCE GmbH

EMCE GmbH Ing_buero fuer EMV_Pruefungen
Conducted emission

EUT: Iriget printer T3018, SN 2950002
Manuf. Tally GmbH Computerdrucker / Germany
Cp Cond: LQ, 10cpi, "HH...*, 120V#B0Hz, RS232
Operator: Mr, Yogeimann

Test Spec: FCC Part 15 Class B

Comment: Test ID: PR923_14

TA923_0M4, Phase N - HP Desijet 850C

Scan Settings {1 Range)

{——— Frequencies Ik Recoiver Setings |

St Stop  Step IF BW Detector M-Time Atien Preamp OpRge
A50k  30M Sk 10k PK 20ms AUTOLDOFF 60d8

ingenieurbbro fir EMV-
und Schalturgsentwickiung

09. Jun 89 11:51

Final Measurement. x QP Transducer ho. Start  Siop  Name
MoasTime: 15 2 1Hz 1000M Kabe_6m
Subranges: 200
Acc Margin: 10dB

Final Measurement Results:

no Results
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Ingenieurbino For EMV-
und Schaltungsentwiddung
EMCE GmbH Ing_buero fuer EMV_Pruefungen 06 Jun 99
Conducted emission
EUT: Inkjet printer T3018, S/N
Manuf. Tally GmbH Computerdrucker / Garmany
Op Cond: LQ, 10cpi, "HH...*, 120V/80Hz,
Operator. Mr. Vegelmann
Test Spec: FCC Part 15 Class B
Comment Test ID: PR923_14

TAS23 05, Phase L -

Scan Settings (1 Rangs)
i e N

I Freq I Receiver Settings |
Start  Stop Step  IF BW Detector M-Time Atten Preamp
450k 30M 5k 10k PKX  20ms AUTO LD OFF

Final Measuremant: x QP Transducer No. Start  Stop
Meas Time: 1 2 1Hz 1000M
Subranges:

Acc Margin:

dBuV

e

15 vﬁ‘

10

0.45 1 10 30
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1 leurbOre for EMV-Profungen
mholhmgsatmddmg
EMCE GmbH Ing_buero fuer EMV_Pruefungen 00, kn 99 1158
Conducted emission
EUT: Inidet printer T3016, SN 2950002
Manyf: Taly GibH Compuierdrucier / Germany
Op Cond: LQ, 10cpl, “HH.." 120V/B0Hz, RE222
Operator Mr. Vogeimann
Test Spec: FCC Part 15 Class B
Comment. Test ID: PR923_14
TAS23_05, Phasa L- SCENIC_PC-+ionitor

Scan Setfings (1 Range)
l Frequencies It Receiver Setings 1
Stat Swop  Step IF BW Detector M-Time Altan Preamp OpRge
4508 30M 5K 10k PK 20ms AUTOLD OFF 6048
Finel Measurement x QP Transducer No. Stert  Stop  Name

MoasTime: 18 2 1Hz 1000M Kabe_6m

Subranges: 200

Acc Margin: 1048
Final Measurement Results:

no Resuits
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EMCE GmbH Ing_buero fuer EMV_Pruefungen
Conducted emission

EUT: Inkjet printer T3018, SN

Manuf: Tally GmbH Computerdmucker / Germany
Op Cond: LG, 10cpi, "HH...", 120V/60Hz,

Operator; Mr. Vogelmann

Test Spec: FCC Part15 Class B

Comment: Test ID: PRE23_14

TAB23_08, Phase N -

Scan Settings (1 Range)

[ Frequencies Il Recaiver Settings |
Stat  Stop Step IF BW Detsctor M-Time Atten Preamp
450k 30M Sk 10k PK  20ms AUTO LD OFF

Final Measurement: x QP Transducer No. Start

Stop

Meas Time: 1 2 1Hz  1000M

Subranges:
Acc Margin:

dBuV

Ingenieurbiro for EMV-
und Schaltungsentwicklung

09, Jun

FCC_B

35

15

045 1

10
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Ingenfeurbiro fur SMV-Prifungen

wnd Schaltungsentwidiiung
EMCE GmbH Ing_buero fuer EMV_Pruefungen 09, Jun 99 1208
Conducted emission
EUT: inkjet printer T3016, S/N 2950002
Manut: Tally GinbH Compulerdrucker / Germary
Op Gond: LQ, 10cp, “HH..*, 120V#60Hz, RS232
Operator: Me. Vogelmann
Test Spec: FCC Part 15 Class B
Comment: Test10: PRO23_14
TA9Z3_06, Phase N - SCENIC_PC+Monilor

Scan Seiings (1 Range)
——— Frequencies 1t Receiver Setings |
St  Swp  Stsp IF BW Detector M-Time Atten Preamp CpRge
450k 30M S5k 10k PK 20ms AUTOLDOFF 6048
Finel Measurement: x QP Transducer No, Start  Stop  Name

Meas Time: 15 2 1Hz 1000M Kabel_6m

Subranges: 200

Acc Margn: 1048
Final Measurement Resulls:

ne Results
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oG
2.1.2 Radiated Emissions
2.1.2.1 Test Configuration
ANSI C63.4-1992
T3016 serial RS232 I/F
\\ \\ |II ‘\\ 1
SCENIC PC 17 Monitor 11;38‘;;62 UE
5T90 PCI MCM 1702

AN

I

Keyboard

HP Deskjet 850C
Parallel F

Mouse




€MCE GmbH

Ingenleurbino For EAV-
und Schaltungsentwiddung

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 ( T3016 ), 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
T3016 Ser Nr. 2950002

Additional printer ~ HP Deskjet 850C
Parallel I/F cable: Shielded cable
Serial I/F cable: Shielded cable
Fanfoldpaper for the T3016

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

Test results:



EMCE GmbH

Radiated Emission
Polarisation of the antenna:
Horizontal
Frequency | Measured + AF +KF Emission Limit |Difference| Ant.- Ant.-
MH:z value dB/m dB dBpV/m | dBuVvV Height Polar.
dBuVv Antenna | Cable | dBuV/m meter H/V
72,000 20,5 8,6 1,7 30,8 40,0 9,2 4,0 H
93,800 22,0 9,6 2,0 33,6 43,5 9,9 2,1 H
95,280 24,0 9,7 2,0 35,6 43,5 7,9 4,0 H
95,640 24.0 9,7 2,0 35,7 435 7.8 2,1 H
96,000 22,0 9,7 2,0 33,7 43,5 9,8 4,0 H
96,480 23,0 9,7 2,0 34,7 43,5 8,8 2,1 H
132,010 22,0 11,5 24 35,9 43,5 7,6 2,0 H
159,773 18,0 13,0 2,7 33,6 43,5 9,9 1,8 H
168,010 19,5 13,4 2,7 35,6 43,5 7,9 2,0 H
199,714 16,0 15,0 3,0 34,0 43,5 9,5 1,5 H
205,416 19,0 15,3 3,0 37,3 43,5 6,2 1,5 H
207,703 15,0 15,4 3,1 33,5 43,5 10,0 1S H
216,000 15,0 15,8 3,1 33,9 435 9,6 1,4 H
264,050 18,0 17,6 3,5 39,1 46,0 6,9 1,4 H
343,502 18,0 14,9 3,9 36,8 46,0 9,2 3,5 H
734,938 10,0 20,5 5,5 36,0 46,0 10,0 3,5 H
798,846 11,0 21,0 5,7 37,8 46,0 8,2 28 H
862,754 10,0 21,6 59 37,5 46,0 8,5 2,8 H

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

Summary:

The limits were kept.
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RS
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 | Amenna | Cable | dBuV/m meter H/V
31,200 17,0 12,3 1,0 30,3 40,0 9,7 1,0 A"
31,941 18,0 11,8 1,0 30,9 40,0 9,1 1,0 \%
32,918 20,0 11,3 1,1 324 40,0 7,6 1,0 v
36,018 24,0 10,1 1,1 35,2 40,0 48 1,0 v
39,409 28,5 9,1 1,2 38,8 40,0 1,2 1,0 A%
60,018 25,0 8,3 1,5 34,8 40,0 52 1,0 \Y
66,000 20,0 84 1,6 30,0 40,0 10,0 1,0 \%
68,000 22,0 8,5 1,6 32,1 40,0 7,9 1,0 \%
71,000 21,5 8,6 1,7 31,7 40,0 8,3 1,0 \%
71,900 21,5 8,6 1,7 31,8 40,0 8,2 1,0 \%
72,018 24,5 8,6 1,7 34,8 40,0 5,2 1,0 v
74,000 22,0 8,7 1,7 324 40,0 7,6 1,0 A"
157,600 23,0 12,9 2,6 38,5 43,5 5,0 1,0 v
168,043 20,5 13,4 2,7 36,6 43,5 6,9 1,0 v
173,958 26,0 13,7 2,8 42,5 43,5 1,0 1,0 A"/
192,026 16,0 14,6 29 33,5 43,5 10,0 1,0 A%
264,055 15,0 17,6 3,5 36,1 46,0 9,9 1,0 v
648,164 12,0 19,6 52 36,8 46,0 9,2 1,0 A"
734,936 15,0 20,5 5,5 41,0 46,0 5,0 1,0 \%
798,846 16,0 21,0 5,7 42,8 46,0 3,2 1,0 A"
839,928 9,0 21,4 58 36,2 46,0 9,8 1,0 v
862,752 16,0 21,6 5,9 43,5 46,0 2,5 1,0 \Y
926,660 10,0 22,1 6,1 38,1 46,0 7.9 1,0 A%

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

Summary:

The limits were kept.
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eMCE GmbH

3 Results

EMI:

IngenieurbOro for EMV-
und Schaltungsentwidsdung

Regulation

Class

Result

Remarks

FCC part 15 limit class B

Conducted Emission 0.45 - 30MHz

Limits kept.

Radiated Emission 30 -1000MHz

Limits kept.

Burgrieden, 06/11/1999

U slamaoom

Dipl.Ing.(FH) (Ehristian Vogelmann
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Ingenleurbiro fir MV-Frifungen
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4 Appendix

Print Information
-'T3016
- HP Deskjet 850C
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