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Veiligheid

1HHP� YRRUGDW X EHJLQW WH PHWHQ PHW GH 73���� HYHQ GH WLMG GH]H
YHLOLJKHLGVUHJHOV WH OH]HQ�

& 9HUPLMGW KHW alleen ZHUNHQ�
& .RQWUROHHU GH PHHWSUREHV�WHVWVQRHUHQ RS EHVFKDGLJLQJ� *H�

EUXLN GH PHHWSUREHV�WHVWVQRHUHQ NIET DOV ]H EHVFKDGLJG ]LMQ�
& :HHV H[WUD YRRU]LFKWLJ ELM KHW PHWHQ DDQ JHOLMNVSDQQLQJHQ KR�

JHU GDQ �� 9 HQ ZLVVHOVSDQQLQJHQ KRJHU GDQ �� 9�
& %LM GH LQJDQVEHUHLNHQ YDQ �� P9 YROOH VFKDDO WRW � 9 YROOH VFKDDO

JHOGW HHQ PD[LPXP LQJDQJVVSDQQLQJ YDQ �� 9 $&� %LM GH LQ�
JDQJVEHUHLNHQ YDQ � 9 YROOH VFKDDO WRW �� 9 YROOH VFKDDO JHOGW
HHQ PD[LPXP LQJDQJVVSDQQLQJ YDQ ��� 9 $&� 2YHUVFKULMGHQ
YDQ GH]H PD[LPD NDQ GH 73��� EHVFKDGLJHQ�

& .LHV DOWLMG GH MXLVWH IXQFWLH HQ KHW MXLVWH EHUHLN YRRU HONH PHWLQJ�
& 'H 73��� LV JHDDUG GRRU GH DDUGOHLGLQJ YDQ KHW QHWVQRHU YDQ

GH 3&� 6OXLW KHW QHWVQRHU DDQ RS HHQ JHDDUGH ZDQGFRQWDFW�
GRRV YRRUGDW YHUELQGLQJHQ PHW GH LQ� HQ XLWJDQJHQ YDQ GH
73��� ZRUGHQ JHPDDNW� (HQ YHUELQGLQJ PHW GH DDUGH LV HVVHQ�
WLHHO YRRU YHLOLJ ZHUNHQ�

& %LM RQWEUHNHQ YDQ HHQ JRHGH YHUELQGLQJ PHW GH DDUGH� NXQQHQ
DOOH EHUHLNEDUH JHOHLGHQGH GHOHQ YDQ GH 3& HQ GH 73��� RQ�
GHU VSDQQLQJ NRPHQ WH VWDDQ� $DQUDNLQJ NDQ GDQ UHVXOWHUHQ LQ
HHQ HOHNWULVFKH VFKRN�

& *HEUXLN GH 73��� QLHW LQ HHQ UXLPWH PHW HHQ H[SORVLHYH DW�
PRVIHHU� RP H[SORVLHJHYDDU WH YRRUNRPHQ�
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Hoofdstuk 1
Introductie

OPMERKING: lees voor het gebruik van de TP508 eerst
het hoofdstuk Veiligheid �

9HHO WHFKQLFL GRHQ RQGHU]RHN DDQ HOHNWULVFKH VLJQDOHQ� 2RN DO LV KHW
SUREOHHP QLHW HOHNWULVFK� KHW WH PHWHQ RQGHUZHUS LV YDDN RPJH�
YRUPG LQ HHQ HOHNWULVFK VLJQDDO PHW GDDUYRRU EHVWHPGH WUDQVGXFHUV
�RPYRUPHUV�� *DQJEDUH WUDQVGXFHUV ]LMQ RQGHU DQGHUH YHUVQHOOLQJV�
RSQHPHUV� GUXNRSQHPHUV� WHPSHUDWXXURSQHPHUV HQ VWURRPWDQJHQ�
'H YRRU�GHOHQ YDQ KHW RP]HWWHQ YDQ I\VLVFKH SDUDPHWHUV QDDU HOHNWUL�
VFKH VLJQDOHQ ]LMQ JURRW RPGDW YHUVFKHLGHQH LQVWUXPHQWHQ EHVFKLNEDDU
]LMQ YRRU KHW PHWHQ YDQ HOHNWULVFKH VLJQDOHQ�

'H 73��� LV HHQ ��NDQDDOV� � ELWV �� 06DPSOHV�VHFRQGH LQWHUIDFH�
NDDUW� ZDDUPHH PHW EHKXOS YDQ GH ELMJHOHYHUGH VRIWZDUH QDDU NHX]H
HHQ GLJLWDOH RVFLOORVFRRS� VSHFWUXP DQDO\VDWRU� YROWPHWHU RI WUDQVLsQW
UHFRUGHU JHPDDNW NDQ ZRUGHQ� $OOH LQVWUXPHQWHQ PHWHQ GRRU GH
LQJDQJVVLJQDOHQ WH 
VDPSHOHQ
� WH GLJLWDOLVHUHQ� HYHQWXHHO WH EHZHUNHQ
HQ GDQ RS WH VODDQ HQ ZHHU WH JHYHQ�

Sampelen

%LM KHW VDPSHOHQ YDQ KHW LQJDQJVVLJQDDO ZRUGW RS EHSDDOGH WLMGVWLSSHQ
HHQ VDPSOH � PRQVWHU� YDQ KHW LQJDQJVVLJQDDO JHQRPHQ� 'H IUH�
TXHQWLH ZDDUPHH VDPSOHV JHQRPHQ ZRUGHQ ZRUGW GH VDPSOHIUH�
TXHQWLH JHQRHPG� 'RRU HHQ �JURRW� DDQWDO VDPSOHV WH QHPHQ� NDQ
KHW LQ�JDQJVVLJQDDO JHUHFRQVWUXHHUG ZRUGHQ�



8 Hoofdstuk 1

,Q ERYHQVWDDQGH DIEHHOGLQJ LV HHQ VLQXVYRUPLJ VLJQDDO JHVDPSOHG PHW
�� VDPSOHV� 'RRU QX GH VDPSOHV RQGHUOLQJ WH 
YHUELQGHQ
� NDQ KHW
RRUVSURQNHOLMNH VLJQDDO JHUHFRQVWUXHHUG ZRUGHQ� =LH RRN GH YROJHQ�
GH ILJXXU�

+RH PHHU VDPSOHV YDQ HHQ VLJQDDO JHQRPHQ ZRUGHQ� KRH EHWHU KHW
VLJQDDO JHUHFRQVWUXHHUG NDQ ZRUGHQ� 'H VDPSOHIUHTXHQWLH PRHW
JURWHU ]LMQ GDQ � PDDO GH PD[LPDDO YRRUNRPHQGH VLJQDDOIUHTXHQWLH�
'LW ZRUGW GH 1\TXLVWIUHTXHQWLH JHQRHPG� ,Q WKHRULH LV KHW PRJHOLMN
PHW PHHU GDQ � VDPSOHV SHU SHULRGH KHW LQJDQJVVLJQDDO WH UHFRQVWUXH�
UHQ� ,Q GH SUDNWLMN ]LMQ �� WRW �� VDPSOHV SHU SHULRGH QRGLJ RP KHW
VLJQDDO JRHG WH NXQQHQ EHNLMNHQ�

Aliasing

$OV GH VDPSOHIUHTXHQWLH ODJHU LV GDQ � PDDO GH IUHTXHQWLH YDQ KHW
LQJDQJVVLJQDDO� WUHHGW 
DOLDVLQJ
 RS� ,Q GH YROJHQGH DIEHHOGLQJ ZRUGW
JHWRRQG KRH DOLDVLQJ RQWVWDDW� +HW JDDW RP HHQ GULHKRHNYRUPLJ LQ�
JDQJVVLJQDDO YDQ ���� N+] �ERYHQ LQ GH DIEHHOGLQJ�� GDW JHVDPSOHG
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ZRUGW PHW HHQ IUHTXHQWLH YDQ � N+]� +HW JHVWLSSHOGH VLJQDDO �RQGHU
LQ GH DIEHHOGLQJ� LV ZDW QD UHFRQVWUXFWLH YDQ KHW VLJQDDO RYHUEOLMIW� 9DQ
GDW VLJQDDO LV GH SHULRGHWLMG � PV� ZDW RYHUHHQNRPW PHW HHQ VFKLMQED�
UH � DOLDV� IUHTXHQWLH YDQ ��� +]� ����� N+] � � N+]�� (U WUHHGW GRRU
VDPSHOHQ HHQ SURGXFWWHUP HQ HQ YHUVFKLOWHUP RS�

2P WH YRRUNRPHQ GDW DOLDVLQJ RSWUHHGW� GLHQW GH VDPSOHIUHTXHQWLH
DOWLMG JURWHU WH ]LMQ GDQ � PDDO GH IUHTXHQWLH YDQ KHW WH PHWHQ VLJQDDO�

$OLDVLQJ LV RS HHQ RVFLOORVFRRS QLHW DOWLMG ]LFKWEDDU� ,Q GH ERYHQVWDDQGH
DIEHHOGLQJ OHYHUW KHW HHQ 
PRRL
 SODDWMH RS� +HW LV GDQ QLHW ]LFKWEDDU GDW
HU VSUDNH LV YDQ DOLDVLQJ� ,Q GH RQGHUVWDDQGH DIEHHOGLQJ ZRUGW HHQ
YRRUEHHOG JHJHYHQ YDQ HHQ ]LFKWEDUH YRUP YDQ DOLDVLQJ�
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+HW JDDW KLHU RP HHQ VLQXVYRUPLJ VLJDDO PHW HHQ IUHTXHQWLH YDQ ���
N+] GDW JHVDPSOHG LV PHW HHQ IUHTXHQWLH YDQ �� N+]� 'H PLQLPDOH
VDPSOHIUHTXHQWLH KDG KLHU ��� N+] PRHWHQ ]LMQ HQ RP KHW JRHG WH
NXQQHQ EHNLMNHQ � 0K]�

Digitalisering

1D KHW QHPHQ YDQ HHQ VDPSOH YDQ KHW LQJDQJVVLJQDDO ZRUGW KHW JHGL�
JLWDOLVHHUG� 'DW JHEHXUW PHW HHQ $QDORRJ QDDU 'LJLWDDO &RQYHUWHU�
$'&� 'H $'& ]HW GH JURRWWH YDQ KHW LQJDQJVVLJQDDO RP QDDU HHQ
GLJLWDDO JHWDO� 'LW ZRUGW RRN ZHO NZDQWLVHUHQ JHQRHPG�

'H HHUVWH YRRUZDDUGH YRRU KHW ]R QDXZNHXULJ PRJHOLMN PHWHQ YDQ
KHW VLJQDDO LV HHQ ]R JURRW PRJHOLMN DDQWDO NZDQWLVHULQJVVWDSSHQ� 'LW
ZRUGW JHUHDOLVHHUG GRRU HHQ $'& WH JHEUXLNHQ PHW HHQ ]R JURRW
PRJHOLMNH UHVROXWLH�

'H UHVROXWLH YDQ $'&
V ZRUGW YDDN DDQJHJHYHQ LQ ELWV� +HW DDQWDO ELWV
EHSDDOW KHW DDQWDO NZDQWLVHULQJVVWDSSHQ YROJHQV RQGHUVWDDQGH IRUPX�
OH�

DDQWDO NZDQWLVHULQJVVWDSSHQ  �DDQWDO ELWV

(HQ � ELWV $'& KHHIW � NZDQWLVHULQJVVWDSSHQ� %LM HHQ LQJDQJVVSDQ�
QLQJVEHUHLN YDQ �� YROW NDQ GLH $'& NDQ KHW LQJDQJVVSDQQLQJVEHUHLN
RQGHUYHUGHOHQ LQ � GHOHQ YDQ HON ��� YROW�

'RRU KHW DDQWDO ELWV WH YHUJURWHQ ZRUGW GH UHVROXWLH KRJHU� KHW DDQWDO
NZDQWLVHULQJVVWDSSHQ JURWHU HQ GDDUGRRU GH GHHOEHUHLNHQ NOHLQHU�

Het meetsysteem van de TP508

'H 73��� JHEUXLNW YRRU LHGHU NDQDDO HHQ ��ELWV $'& PHW HHQ PD[L�
PDOH VDPSOHIUHTXHQWLH YDQ �� 0+]�

+LHUPHH NDQ GH 73��� WZHH NDQDOHQ JHOLMNWLMGLJ VDPSHOHQ PHW HHQ
PD[LPDOH VQHOKHLG YDQ �� PLOMRHQ VDPSOHV SHU VHFRQGH� 'RRU HHQ
VSHFLDOH WHFKQLHN WRH WH SDVVHQ LV KHW RRN PRJHOLMN RS � NDQDDO WH
PHWHQ PHW HHQ VQHOKHLG YDQ �� PLOMRHQ VDPSOHV SHU VHFRQGH�
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'H WZHH $'&
V ZRUGHQ GDQ EHLGH RS NDQDDO � DDQJHVORWHQ� 'H HQH
$'& JDDW VDPSHOHQ RS �� 0K]� 'H DQGHUH $'& JDDW RRN VDPSHOHQ
RS �� 0K]� PDDU GRHW GDW RS DQGHUH WLMGVWLSSHQ� SUHFLHV WXVVHQ GH
VDPSOH�WLMGVWLSSHQ YDQ GH HHUVWH $'& LQ� 'RRU QX GH VDPSOHV YDQ GH
EHLGH $'&
V RS GH MXLVWH PDQLHU VDPHQ WH YRHJHQ LV KHW PRJHOLMN HHQ
VLJQDDO PHW � [ �� 0K]  �� 0K] WH VDPSHOHQ� =LH RRN RQGHUVWDDQGH
ILJXXU�

'LW NDQ DOOHHQ PHW NDQDDO � YDQ GH 73����

De oscilloscoop

'H RVFLOORVFRRS LV HHQ PHHWLQVWUXPHQW ZDDUPHH HOHNWULVFKH VSDQ�
QLQJHQ GLH YDULsUHQ LQ GH WLMG ZHHUJHJHYHQ ZRUGHQ� 0HW GH RVFLOOR�
VFRRS NXQQQHQ RS HHQYRXGLJH ZLM]H WLMGVDIKDQNHOLMNH HOHNWULVFKH VLJQD�
OHQ RQGHU]RFKW ZRUGHQ� %HKDOYH LQ KHW WLMGVGRPHLQ NXQQHQ LQ GH ;�<
PRGH IXQFWLHV HQ DIKDQNHOLMNKHGHQ YDQ PHHWJURRWKHGHQ ZHHUJHJH�
YHQ HQ RQGHU]RFKW ZRUGHQ�
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'H RVFLOORVFRRS YDQ GH 73��� KHHIW WZHH JHVFKHLGHQ LQJDQJHQ �NDQD�
OHQ�� ZDDUYDQ GH JHYRHOLJKHLG YRRU HON NDQDDO DI]RQGHUOLMN LQJHVWHOG
NDQ ZRUGHQ�

'H 73��� LV XLWJHUXVW PHW WZHH W\SHQ RVFLOORVFRSHQ� /,9( HQ +2/'�
'H RVFLOORVFRRS /,9( PHHW ���� VDPSOHV� � VFKHUPHQ PHW JHJHYHQV�
'H RVFLOORVFRRS +2/' PHHW ����� VDPSOHV� �� VFKHUPHQ PHW
JHJHYHQV�

'H JHYRHOLJKHGHQ YDQ GH NDQDOHQ ORRSW YDQ � P9�GLY WRW �� 9�GLY� 'H
WLMGEDVLVLQVWHOOLQJ ORRSW YDQ ��VHF�GLY WRW ��� VHF�GLY�

+HW EHHOGVFKHUP YDQ GH RVFLOORVFRRS LV RSJHERXZG XLW ��� ELM ���
�E[K� SXQWHQ� RQGHUYHUGHHOG LQ �� [ � �E[K� GLYLVLHV� /LQNV HQ UHFKWV
YDQ KHW VFKHUP VWDDQ GH HHQKHGHQ YDQ GH � NDQDOHQ ZHHUJHJHYHQ�
2QGHU KHW VFKHUP VWDDW GH WLMGDV ZHHUJHJHYHQ�

De spectrum analysator

'H JDQJEDUH PDQLHU RP HOHNWULVFKH VLJQDOHQ ZDDU WH QHPHQ LV ]H WH
EHNLMNHQ LQ KHW WLMGVGRPHLQ� PHW HHQ RVFLOORVFRRS� +HW WLMGVGRPHLQ
ZRUGW JHEUXLNW RP DPSOLWXGH�� WLMGV� HQ IDVH�LQIRUPDWLH ERYHQ ZDWHU
WH KDOHQ� ZDW QRGLJ LV RP KHW HOHNWULVFKH JHGUDJ YDQ HHQ V\VWHHP WH
EHVFKULMYHQ�

1LHW DOOH HOHNWULVFKH V\VWHPHQ NXQQHQ HHQGXLGLJ EHVFKUHYHQ ZRUGHQ
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LQ KHW WLMGVGRPHLQ� 6FKDNHOLQJHQ DOV ILOWHUV� YHUVWHUNHUV� RVFLOODWRUV�
PL[HUV� PRGXODWRUV HQ GHWHFWRUV NXQQHQ KHW EHVW EHVFKUHYHQ ZRUGHQ
PHW KXQ IUHTXHQWLHJHGUDJ� 'DW IUHTXHQWLHJHGUDJ NDQ KHW EHVWH YHU�
NUHJHQ ZRUGHQ GRRU QDDU HOHNWULVFKH VLJQDOHQ LQ KHW IUHTXHQWLHGR�
PHLQ WH NLMNHQ� 2P KHW IUHTXHQWLHGRPHLQ ZHHU WH JHYHQ LV HHQ LQVWUX�
PHQW QRGLJ GDW RQGHUVFKHLG NDQ PDNHQ WXVVHQ YHUVFKLOOHQGH IUHTXHQ�
WLHV� HQ YDQ GLH IUHTXHQWLHV GH VLJQDDOVWHUNWH PHWHQ� (HQ LQVWUXPHQW
GDW KHW IUHTXHQWLHGRPHLQ NDQ ZHHUJHYHQ LV GH VSHFWUXP DQDO\VDWRU�
'LH JHHIW GH VSDQQLQJ DOV IXQFWLH YDQ GH IUHTXHQWLH JUDILVFK ZHHU�

,Q KHW WLMGVGRPHLQ ZRUGHQ DOOH IUHTXHQWLHFRPSRQHQWHQ YDQ HHQ VLJ�
QDDO JHVRPPHHUG ZHHUJHJHYHQ� ,Q KHW IUHTXHQWLHGRPHLQ ZRUGHQ
FRPSOH[H VLJQDOHQ �VLJQDOHQ GLH ]LMQ RSJHERXZG XLW PHHU IUHTXHQWLHV�
RSJHGHHOG LQ GH DI]RQGHUOLMNH FRPSRQHQWHQ� ZDDUELM GH VSDQQLQJ YDQ
HONH IUHTXHQWLHFRPSRQHQW ZRUGW ZHHUJHJHYHQ�

+HW IUHTXHQWLHGRPHLQ EHYDW LQIRUPDWLH GLH LQ KHW WLMGVGRPHLQ QLHW
DDQZH]LJ LV� 'DDURP KHHIW HHQ VSHFWUXP DQDO\VDWRU HQNHOH YRRUGHOHQ
ERYHQ HHQ RVFLOORVFRRS�

& 0HW HHQ VSHFWUXP DQDO\VDWRU NXQQHQ NOHLQH YHUYRUPLQJHQ LQ
HHQ VLJQDDO EHWHU ZRUGHQ ZHHUJHJHYHQ GDQ RS HHQ RVFLOOR�
VFRRS� (HQ VLQXVYRUPLJ VLJQDDO NDQ LQ KHW WLMGVGRPHLQ JRHG
OLMNHQ� LQ KHW IUHTXHQWLHGRPHLQ LV KDUPRQLVFKH YHUYRUPLQJ
]LFKWEDDU�

& (HQ UXLVVLJQDDO NDQ LQ KHW WLMGVGRPHLQ YRONRPHQ ZLOOHNHXULJ
OLMNHQ� PDDU LQ KHW IUHTXHQWLHGRPHLQ NDQ EOLMNHQ GDW HU WRFK HHQ
IUHTXHQWLH GXLGHOLMN RYHUKHHUVW�

& 9DQ HHQ JHPRGXOHHUG VLJQDDO �$0 RI )0� NDQ LQ KHW IUHTXHQWLH�
GRPHLQ KHHO HHQYRXGLJ ]DNHQ DOV GUDDJJROIIUHTXHQWLH� PRGXOD�
WLHIUHTXHQWLH� PRGXODWLHGLHSWH HQ PRGXODWLHYHUYRUPLQJ DFKWHU�
KDDOG ZRUGHQ�

'H 73��� LV XLWJHUXVW PHW HHQ ��NDQDDOV VSHFWUXP DQDO\VDWRU� ZDDU�
YDQ GH � NDQDOHQ DI]RQGHUOLMN YROOHGLJ LQVWHOEDDU ]LMQ� 'H VSHFWUXP
DQDO\VDWRU PHHW ���� VDPSOHV� ZDDUYDQ HHQ VSHFWUXP YDQ ��� FRP�
SRQHQWHQ ZRUGW EHUHNHQG�
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'H JHYRHOLJKHLG YDQ GH NDQDOHQ LV LQVWHOEDDU YDQ � P9�GLY WRW �� 9�GLY�
+HW IUHTXHQWLHEHUHLN YDQ GH VSHFWUXP DQDO\VDWRU ORRSW YDQ ����� +]
WRW �� 0K]�

+HW EHHOGVFKHUP YDQ GH VSHFWUXP DQDO\VDWRU LV RSJHERXZG XLW ���
ELM ��� �E[K� SXQWHQ� RQGHUYHUGHHOG LQ �� [ � �E[K� GLYLVLHV� /LQNV HQ
UHFKWV YDQ KHW VFKHUP VWDDQ GH HHQKHGHQ YDQ GH � NDQDOHQ ZHHUJH�
JHYHQ� 2QGHU KHW VFKHUP VWDDW GH IUHTXHQWLH�DV ZHHUJHJHYHQ�

De voltmeter

$OV YDQ GH LQJDQJVVLJQDOHQ DOOHHQ GH JURRWWH EHODQJULMN LV HQ QLHW GH
WLMGVUHODWLH RI GH IUHTXHQWLHFRPSRQHQWHQ� LV GH YROWPHWHU HHQ JHVFKLNW
LQVWUXPHQW� 'H ��NDQDDOV YROWPHWHU PHHW GH JURRWWH YDQ GH LQJDQJV�
VLJQDOHQ HQ JHHIW GH PHHWZDDUGH ZHHU YLD HHQ JURRW� � FLMIHULJ ��
VHJPHQWV GLVSOD\� 'H WZHH RQDIKDQNHOLMN LQVWHOEDUH NDQDOHQ KHEEHQ
LHGHU HLJHQ GLVSOD\V�
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'H YROWPHWHU NDQ KHW LQJDQJVVLJQDDO RS GH YROJHQGH PDQLHUHQ PHWHQ�

())� :$$5'( GH HIIHFWLHYH ZDDUGH ZRUGW JHPHWHQ
723 723 GH WRS�WRS�ZDDUGH ZRUGW JHPHWHQ
*(0� :$$5'( GH JHPLGGHOGH ZDDUGH ZRUGW JHPHWHQ
0$;� :$$5'( GH PD[LPDOH ZDDUGH ZRUGW JHPHWHQ
0,1� :$$5'( GH PLQLPDOH ZDDUGH ZRUGW JHPHWHQ
G%P GH ZDDUGH ZRUGW RPJHUHNHQG QDDU G%
9(502*(1 GH ZDDUGH ZRUGW RPJHUHNHQG QDDU HHQ YHUPR�

JHQ
723)$&725 GH ZDDUGH ZRUGW RPJHUHNHQG WRW HHQ WRSIDFWRU
)5(48(17,( GH IUHTXHQWLH YDQ KHW LQJDQJVVLJQDDO ZRUGW EH�

SDDOG

+HW LQJDQJVEHUHLN YDQ GH NDQDOHQ LV DXWRUDQJLQJ RI KDQGPDWLJ LQVWHO�
EDDU WXVVHQ �� P9 YROOH VFKDDO HQ �� 9ROW YROOH VFKDDO�

9HUGHU KHHIW GH YROWPHWHU GH PRJHOLMNKHLG RS YDVWH WLMGVWLSSHQ WH
PHWHQ HQ GH PHHWZDDUGHQ QDDU HHQ SULQWHU WH VWXUHQ RI RS VFKLMI RS
WH VODDQ�

De transiënt recorder

9RRU KHW PHWHQ DDQ ODQJ]DDP YDULsUHQGH VLJQDOHQ �ELMYRRUEHHOG KHW
WHPSHUDWXXUVYHUORRS LQ HHQ UXLPWH� LV GH WUDQVLsQW UHFRUGHU KHW
PHHVW JHVFKLNWH LQVWUXPHQW�

'H ��NDQDDOV WUDQVLsQW UHFRUGHU PHHW RS LQVWHOEDUH WLMGVWLSSHQ KHW
LQJDQJVVLJQDDO� 'H WLMG WXVVHQ WZHH PHWLQJHQ LV LQVWHOEDDU WXVVHQ ����
VHF HQ ��� VHF� +HW DDQWDO PHHWSXQWHQ LV RRN LQVWHOEDDU� YDQ � WRW
������ 'H PD[LPDOH WLMG GDW JHPHWHQ NDQ ZRUGHQ LV ��� VHF [ �����
PHHWZDDUGHQ  ������� VHF ������� GDJHQ��

'H JHYRHOLJKHLG YDQ GH NDQDOHQ LV LQVWHOEDDU WXVVHQ � P9�GLY HQ ��
9�GLY�
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+HW EHHOGVFKHUP YDQ GH WUDQVLsQW UHFRUGHU LV RSJHERXZG XLW ��� ELM
��� �E[K� SXQWHQ� RQGHUYHUGHHOG LQ �� [ � �E[K� GLYLVLHV� /LQNV HQ
UHFKWV YDQ KHW VFKHUP VWDDQ GH HHQKHGHQ YDQ GH � NDQDOHQ ZHHUJH�
JHYHQ� 2QGHU KHW VFKHUP VWDDW GH WLMG�DV ZHHUJHJHYHQ� 9HUGHU ZRU�
GHQ GH ZDDUGH� GH GDWXP HQ KHW WLMGVWLS YDQ GH PHWLQJ DDQJHJHYHQ�

'H WUDQVLsQW UHFRUGHU NDQ RS GH YROJHQGH PDQLHUHQ PHWHQ�

020(17$$1 GH PRPHQWDQH ZDDUGH ZRUGW JHPHWHQ
())� :$$5'( GH HIIHFWLHYH ZDDUGH ZRUGW JHPHWHQ
*(0� :$$5'( GH JHPLGGHOGH ZDDUGH ZRUGW JHPHWHQ
0$;� :$$5'( GH PD[LPDOH ZDDUGH ZRUGW JHPHWHQ
0,1� :$$5'( GH PLQLPDOH ZDDUGH ZRUGW JHPHWHQ
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JRHG JHFRPSHQVHHUG

RQGHUJHFRPSHQVHHUG

RYHUJHFRPSHQVHHUG

De meetprobes

'H 73��� LV XLWJHUXVW PHW � PHHWSUREHV� 'LW ]LMQ ��� � ���� RPVFKD�
NHOEDUH SUREHV� 'LW KRXGW LQ GDW KHW LQJDQJVVLJQDDO GLUHFW RI �� PDDO
YHU]ZDNW ZRUGW GRRUJHJHYHQ�

'H �� PDDO YHU]ZDNNLQJ ZRUGW YLD HHQ YHU]ZDNNLQJVQHWZHUN LQ GH
SUREH JHUHDOLVHHUG� 'LW YHU]ZDNNLQJVQHWZHUN PRHW JRHG RS KHW LQ�
JDQJVFLUFXLW YDQ GH RVFLOORVFRRS ZRUGHQ DIJHVWHPG� RP KHW JHKHHO
IUHTXHQWLH�RQDIKDQNHOLMN WH PDNHQ� 'LW ZRUGW GH ODDJIUHTXHQWFRPSHQ�
VDWLH JHQRHPG� 'LW PRHW LHGHUH NHHU GDW GH SUREH RS HHQ DQGHU
NDQDDO RI HHQ DQGHU LQVWUXPHQW ZRUGW DDQJHVORWHQ JHGDDQ ZRUGHQ�

'H PHHWSUREH LV GDDUWRH XLWJHUXVW PHW HHQ VWHOVFKURHI� ZDDUPHH GH
SDUDOOHOFDSDFLWHLW YDQ KHW YHU]ZDNNLQJVQHWZHUN DDQJHSDVW NDQ ZRUGHQ�
2P GH SUREH DI WH UHJHOHQ PRHW GH SUREH LQ GH VWDQG ���� JH]HW
ZRUGHQ HQ DDQJHVORWHQ RS HHQ EORNJROI YDQ � N+]� 'DQ PRHW GH
SUREH ]RGDQLJ ZRUGHQ LQJHVWHOG GDW GH YRRUNDQW YDQ GH EORNJROI RS
KHW EHHOG YDQ GH RVFLOORVFRRS HHQ UHFKWH KRHN YHUWRRQG� =LH RRN GH
RQGHUVWDDQGH ILJXUHQ�
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Hoofdstuk 2
Veiligheid

1HHP� YRRUGDW X EHJLQW WH PHWHQ PHW GH 73���� HYHQ GH WLMG GH]H
YHLOLJKHLGVUHJHOV WH OH]HQ�

& 9HUPLMGW KHW alleen ZHUNHQ�
& .RQWUROHHU GH PHHWSUREHV�WHVWVQRHUHQ RS EHVFKDGLJLQJ� *H�

EUXLN GH PHHWSUREHV�WHVWVQRHUHQ 1,(7 DOV ]H EHVFKDGLJG ]LMQ�
& :HHV H[WUD YRRU]LFKWLJ ELM KHW PHWHQ DDQ JHOLMNVSDQQLQJHQ KR�

JHU GDQ �� 9 HQ ZLVVHOVSDQQLQJHQ KRJHU GDQ �� 9�
& %LM GH LQJDQVEHUHLNHQ YDQ �� P9 YROOH VFKDDO WRW � 9 YROOH VFKDDO

JHOGW HHQ PD[LPXP LQJDQJVVSDQQLQJ YDQ �� 9 $&� %LM GH LQ�
JDQJVEHUHLNHQ YDQ � 9 YROOH VFKDDO WRW �� 9 YROOH VFKDDO JHOGW
HHQ PD[LPXP LQJDQJVVSDQQLQJ YDQ ��� 9 $&� 2YHUVFKULMGHQ
YDQ GH]H PD[LPD NDQ GH 73��� EHVFKDGLJHQ�

& .LHV DOWLMG GH MXLVWH IXQFWLH HQ KHW MXLVWH EHUHLN YRRU HONH PHWLQJ�
& 'H 73��� LV JHDDUG GRRU GH DDUGOHLGLQJ YDQ KHW QHWVQRHU YDQ

GH 3&� 6OXLW KHW QHWVQRHU DDQ RS HHQ JHDDUGH ZDQGFRQWDFW�
GRRV YRRUGDW YHUELQGLQJHQ PHW GH LQ� HQ XLWJDQJHQ YDQ GH
73��� ZRUGHQ JHPDDNW� (HQ YHUELQGLQJ PHW GH DDUGH LV HVVHQ�
WLHHO YRRU YHLOLJ ZHUNHQ�

& %LM RQWEUHNHQ YDQ HHQ JRHGH YHUELQGLQJ PHW GH DDUGH� NXQQHQ
DOOH EHUHLNEDUH JHOHLGHQGH GHOHQ YDQ GH 3& HQ GH 73��� RQ�
GHU VSDQQLQJ NRPHQ WH VWDDQ� $DQUDNLQJ NDQ GDQ UHVXOWHUHQ LQ
HHQ HOHNWULVFKH VFKRN�

& *HEUXLN GH 73��� QLHW LQ HHQ UXLPWH PHW HHQ H[SORVLHYH DW�
PRVIHHU� RP H[SORVLHJHYDDU WH YRRUNRPHQ�
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Hoofdstuk 3
Hardware installatie

'H 73��� LV HHQ � ELWV LQVWHHNNDDUW GLH LQ LHGHU YULM � RI �� ELWV ,6$�
VORW YDQ HHQ ,%0�FRPSDWLEHOH 3&� ;7 RI $7 JHSODDWVW NDQ ZRUGHQ�
'H NDDUW PDDNW JHHQ JHEUXLN YDQ '0$ RI LQWHUUXSWV� ]RGDW GH LQVWDOOD�
WLH HHQYRXGLJ LV� 'H 73��� QHHPW � ,�2�DGUHVVHQ YDQ GH 3& LQ EH�
VODJ�

+HW HQLJH GDW LQJHVWHOG PRHW ZRUGHQ LV KHW ,�2�EDVLVDGUHV ZDDURS GH
NDDUW ZHUNW� 'H NDDUW NDQ RS HON DGUHV WXVVHQ ���� HQ ��)� ZRUGHQ
LQJHVWHOG� LQ VWDSSHQ YDQ �� 'DDUYRRU ]LMQ GH DGUHVOLMQHQ $� �� $�
QRGLJ� 'H DGUHVOLMQHQ $� �� $� ZRUGHQ JHEUXLNW RP YDQXLW KHW EDVLV�
DGUHV GH � RSYROJHQGH DGUHVVHQ WH NLH]HQ� +HW LQVWHOOHQ JHEHXUW PHW
GLS�VZLWFK 6: ��

'H IDEULHNVLQVWHOOLQJ LV DGUHV ����� ZDW RYHUHHQNRPW PHW HHQ GLS�
VZLWFK LQVWHOOLQJ DOV LQ RQGHUVWDDQGH ILJXXU�
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%HUHNHQLQJ YDQ KHW DGUHV �����

A0  A1  A2  A3 | A4  A5  A6  A7 | A8  A9
x   x   x   0  | 0   0   0   0  | 1   1
      $0       |       $0       |   $3

,QGLHQ KHW DGUHV ���� LQ XZ 3& DO LQ JHEUXLN LV GRRU HHQ DQGHUH LQ�
VWHHNNDDUW� NXQW X GH 73��� RS HHQ DQGHU DGUHV LQVWHOOHQ� +LHURQGHU
YROJW HHQ YRRUEHHOG YRRU KHW DGUHV ����

%HUHNHQLQJ YDQ KHW DGUHV �����

A0  A1  A2  A3 | A4  A5  A6  A7 | A8  A9
x   x   x   1  | 0   0   0   1  | 0   1
      $8       |       $8       |   $2

Opmerking :DQQHHU KHW KDUGZDUH DGUHV ZRUGW YHUDQGHUG� PRHW
GLW RRN LQ GH VRIWZDUH ZRUGHQ YHUDQGHUG� =LH� ,QVWHOOHQ 73��� ,�2
DGUHV
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Hoofdstuk 4
Software 

Installatie van de software

'H VRIWZDUH YRRU GH 73��� ZRUGW DDQJHOHYHUG RS HHQ GLVNHWWH� 'H
VRIWZDUH GUDDLW RQGHU protected mode�

Opmerking +HW SURWHFWHG PRGH SURJUDPPD GUDDLW DOOHHQ RS HHQ
3& $7 FRPSDWLEOHOH FRPSXWHU PHW HHQ 80286 RI �RSZDDUWV� FRPSD�
WLEHOH PLFURSURFHVVRU HQ 2 MByte JHKHXJHQ�

Tip 9RRU KHW JHYDO XZ FRPSXWHU QLHW DDQ GH ERYHQVWDDQGH V\VWHHP�
HLVHQ YROGRHW� LV HHQ UHDO PRGH YHUVLH YDQ KHW SURJUDPPD EHVFKLN�
EDDU� 'H UHDO PRGH YHUVLH GUDDLW RS DOOH 3&� 3& ;7 HQ 3& $7 FRPSD�
WLEHOH FRPSXWHUV PHW ��� .%\WH JHKHXJHQ� 1HHP� RP GH UHDO PRGH
YHUVLH YDQ KHW SURJUDPPD WH YHUNULMJHQ� NRQWDNW RS PHW 7LH3LH HQJ�
LQHHULQJ�

'H SURWHFWHG PRGH YHUVLH YDQ KHW SURJUDPPD RQGHUVWHXQW �� PHHW�
SDJLQD
V LQ KHW +2/' LQVWUXPHQW� WHUZLMO GH UHDO PRGH YHUVLH YDQ KHW
SURJUDPPD � PHHWSDJLQD
V RQGHUVWHXQW�

,Q GH]H KDQGOHLGLQJ LV GH SURWHFWHG PRGH YHUVLH YDQ KHW SURJUDPPD
EHVFKUHYHQ�

$OV HHUVWH GLHQW X HHQ UHVHUYHNRSLH YDQ GH RULJLQHOH GLVNHWWH WH PD�
NHQ� .LMN LQ XZ '26�KDQGOHLGLQJ YRRU KHW PDNHQ YDQ HHQ NRSLH YDQ
HHQ GLVNHWWH� $OV X HHQ NRSLH JHPDDNW KHHIW� EHUJ GDQ KHW RULJLQHHO RS
HHQ YHLOLJH SODDWV RS HQ ZHUN YHUGHU PHW GH NRSLH�

'H VRIWZDUH ZRUGW GLUHFW EUXLNEDDU DDQJHOHYHUG� ]RQGHU LQVWDOODWLH�
SURJUDPPD� 8 NXQW GH VRIWZDUH VWDUWHQ YDQDI GLVNHWWH� PDDU RRN YDQDI
HHQ KDUGH VFKLMI�
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Tip (HQ KDUGH VFKLMI ZHUNW YHHO VQHOOHU GDQ HHQ GLVNHWWH HQ KHHIW RYHU
KHW DOJHPHHQ RRN YHHO PHHU UXLPWH EHVFKLNEDDU YRRU KHW RSVODDQ YDQ
PHHWJHJHYHQV�

2P GH VRIWZDUH RS HHQ KDUGH VFKLMI WH LQVWDOOHUHQ� PDDNW X HHUVW HHQ
GLUHFWRU\ YRRU GH VRIWZDUH ZDDUQD X DOOH EHVWDQGHQ YDQ GH GLVNHWWH
QDDU GLH GLUHFWRU\ NRSLHHUW� 'H EHWUHIIHQGH EHVWDQGHQ ]LMQ�

73����(;( � KHW SURJUDPPD
73�1/�+/3 � KHW QHGHUODQGVH KHOSEHVWDQG
73�1/�,1) � LQIRUPDWLH YRRU KHW KHOSEHVWDQG
73����)17 � OHWWHUW\SHEHVWDQG YRRU SULQWHUXLWYRHU
73����'() � LQVWHOOLQJHQEHVWDQG YRRU KHW SURJUDPPD
'30,��%,�29/ � SURWHFWHG PRGH RYHUOD\
570�(;( � SURWHFWHG PRGH 5XQ 7LPH 0DQDJHU

+LHURQGHU YROJW HHQ YRRUEHHOG� ZDDUELM ZRUGW XLWJHJDDQ GDW GH GLV�
NHWWH LQ $� ]LW HQ GH VRIWZDUH LQ HHQ GLUHFWRU\ JHQDDPG 73��� RS GH
&��GULYH JHwQVWDOOHHUG PRHW ZRUGHQ�

C:
CD\
MD TP508
CD TP508
COPY A:*.*

'H VRIWZDUH LV QX JHwQVWDOOHHUG RS GH KDUGH VFKLMI� 1D KHW VWDUWHQ YDQ
KHW SURJUDPPD NXQQHQ GH 67$1'$$5' ',5(&725,(6 LQJHVWHOG
ZRUGHQ� 'DDUPHH ZRUGW DDQJHJHYHQ ZDDU KHW SURJUDPPD KXOS�
EHVWDQGHQ� LQVWUXPHQWLQVWHOOLQJHQ HQ PHHWJHJHYHQV PRHW RSVODDQ HQ
WHUXJOH]HQ� 8 NXQW GH 67$1'$$5' ',5(&725,(6 LQVWHOOHQ PHW KHW
NHX]HPHQX SETTINGS� UHFKWV RQGHULQ KHW EHHOGVFKHUP�



Software 25

Opbouw van het programma

+HW SURJUDPPD LV YHUGHHOG LQ YLMI JHwQWHJUHHUGH PHHWLQVWUXPHQWHQ�

� HHQ RVFLOORVFRRS� GHYLFH� /,9(
� HHQ JHKHXJHQRVFLOORVFRRS� GHYLFH +2/'
� HHQ VSHFWUXP DQDO\VDWRU� GHYLFH 63(&7580
� HHQ WUXH 506 9ROWPHWHU� GHYLFH 92/7
� HHQ WUDQVLsQW UHFRUGHU� GHYLFH 75$16

9DQ GH YLMI PHHWLQVWUXPHQWHQ NDQ HU VOHFKWV ppQ DFWLHI ]LMQ�

9DQXLW HON PHHWLQVWUXPHQW NDQ HHQ DQGHU LQVWUXPHQW DFWLHI JHPDDNW
ZRUGHQ� 9HUGHU NDQ HON PHHWLQVWUXPHQW PHHWJHJHYHQV RS VFKLMI RS�
VODDQ HQ YDQ VFKLMI OH]HQ� 2RN LV KHW PRJHOLMN HHQ DIGUXN YDQ GH PHHW�
JHJHYHQV RS HHQ SULQWHU WH PDNHQ�

Starten van het programma

+HW VWDUWHQ YDQ KHW SURJUDPPD LV KHHO HHQYRXGLJ HQ JDDW DOV YROJW�

TP508 par1 par2

,QGLHQ JHHQ SDUDPHWHUV ZRUGHQ RSJHJHYHQ ELM KHW VWDUWHQ YDQ KHW
SURJUDPPD� ZRUGW KHW GHYLFH /,9( PHW GH VWDQGDDUG LQVWHOOLQJHQ DF�
WLHI�

'H SDUDPHWHUV SDU� HQ SDU� KHEEHQ GH YROJHQGH EHWHNHQLV�

par1 JHHIW KHW GHYLFH DDQ GDW DFWLHI ZRUGW QD KHW VWDUWHQ YDQ KHW
SURJUDPPD� *HOGLJH ZDDUGHQ YRRU SDU� ]LMQ�

& /,9( � PHHWLQVWUXPHQW RVFLOORVFRRS
& +2/' � PHHWLQVWUXPHQW JHKHXJHQ�RVFLOORVFRRS
& 63(&7580 � PHHWLQVWUXPHQW VSHFWUXP DQDO\VDWRU
& 92/7 � PHHWLQVWUXPHQW WUXH 506 YROWPHWHU
& 75$16 � PHHWLQVWUXPHQW WUDQVLsQW UHFRUGHU
par2 JHHIW GH QDDP DDQ YDQ KHW EHVWDQG PHW GH LQVWUXPHQWLQVWHOOLQJ�

HQ� �=LH YRRU KHW EHZDUHQ HQ RSYUDJHQ YDQ LQVWHOOLQJHQ YHUGHU
LQ GLW KRRIGVWXN�
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9RRUEHHOG�

TP508 trans A:setting3.set

+HW SURJUDPPD ZRUGW QX JHVWDUW DOV WUDQVLsQW UHFRUGHU PHW GH LQVWHO�
OLQJHQ XLW KHW EHVWDQG $�VHWWLQJ��VHW� +HW RSJHYHQ YDQ HHQ RQMXLVWH
EHVWDQGVQDDP RI HHQ RQMXLVW GHYLFH ZRUGW JHQHJHHUG� 'H SDUDPHWHUV
SDU� HQ SDU� PRJHQ LQ YROJRUGH ZRUGHQ YHUZLVVHOG� PDDU GLHQHQ WH
ZRUGHQ JHVFKHLGHQ GRRU HHQ VSDWLH�

Bediening van het programma

1D KHW VWDUWHQ YDQ KHW SURJUDPPD YHUVFKLMQW HHUVW HHQ LQWURVFKHUP
PHW JHJHYHQV YDQ KHW SURJUDPPD� +LHU ZRUGW RQGHU DQGHUH DDQ�
JHJHYHQ ZDW YRRU EHHOGVFKHUP KHW SURJUDPPD KHHIW JHGHWHFWHHUG
HQ RI HHQ Microsoft ® FRPSDWLEHOH PXLV LV DDQJHVORWHQ�

1D KHW LQWURVFKHUP YHUVFKLMQW KHW QRUPDOH ZHUNVFKHUP� 'DW VFKHUP
LV YHUGHHOG LQ WZHH RQGHUGHOHQ� HHQ JHGHHOWH YRRU GH UHSUHVHQWDWLH
YDQ GH PHHWJHJHYHQV HQ HHQ JHGHHOWH PHW HHQ PHQX� YRRU GH EHGLH�
QLQJ YDQ KHW SURJUDPPD� +HW SURJUDPPD NDQ ]RZHO PHW KHW WRHWVHQ�
ERUG DOV PHW HHQ PXLV EHGLHQG ZRUGHQ�
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Muisbediening

6SHFLDDO YRRU GH EHGLHQLQJ PHW HHQ PXLV ]LMQ GH VFKHUPHQ YDQ GH
PHHWLQVWUXPHQWHQ YRRU]LHQ YDQ ]RJHQDDPGH 
KRW VSRWV
� JHELHGMHV
GLH ELM DDQNOLNNHQ YDQ GH OLQNHU PXLVNQRS HHQ DFWLH WRW KHW JHYROJ KHE�
EHQ� (U YHUVFKLMQW GDQ HHQ SRSXS�PHQX GDW EHWUHNNLQJ KHHIW PHW
GDWJHQH ZDW RS GLH SODDWV RS KHW VFKHUP ZHHUJHJHYHQ ZRUGW� $FKWHU
LQ GH KDQGOHLGLQJ LV RS WZHH SDJLQD
V ZHHUJHJHYHQ ZDDU ELM GH GLYHUVH
LQVWUXPHQWHQ GH KRW VSRWV ]LMQ� PHW GH EHWHNHQLV YDQ GH KRW VSRWV HU
ELM� 'H SRVLWLHV YDQ GH KRW VSRWV LV ELM GH PHHWLQVWUXPHQWHQ /,9(�
+2/'� 63(&7580 HQ 75$16 JHOLMN� ELM GH YROWPHWHU ]LMQ GH SRVLWLHV
DQGHUV�

%LM KHW JHEUXLN YDQ HHQ PXLV GLHQW GH OLQNHU WRHWV DOV �(QWHU! HQ GH
UHFKWHU WRHWV DOV �(VF!�

Bediening van het hoofdmenu

(ON PHHWLQVWUXPHQW KHHIW ]LMQ HLJHQ KRRIGPHQX� RQGHULQ KHW VFKHUP�
+HW XLWJHEUHLG PHQX LV RSJHERXZG XLW GULH ULMHQ YDQ ]HV NRORPPHQ�
KHW HHQYRXGLJ PHQX LV RSJHERXZG XLW WZHH ULMHQ YDQ YLHU NRORPPHQ�
+LHURQGHU DOV YRRUEHHOG KHW XLWJHEUHLGH KRRIGPHQX YDQ KHW GHYLFH
/,9(� GH RVFLOORVFRRS�

(HQ YDQ GH NQRSSHQ LQ KHW PHQX LV DOWLMG JHwQYHUWHHUG ZHHUJHJHYHQ�
'DW LV GH FXUVRU� GLH GH JHVHOHFWHHUGH NHX]H DDQJHHIW� 9RRU KHW
EHGLHQHQ YDQ KHW KRRIGPHQX ]LMQ GH YROJHQGH WRHWVHQ EHVFKLNEDDU�

L YHUSODDWVW GH FXUVRU HHQ ULM RPKRRJ

N YHUSODDWVW GH FXUVRU HHQ ULM RPODDJ

M YHUSODDWVW GH FXUVRU HHQ NRORP QDDU OLQNV

O YHUSODDWVW GH FXUVRU HHQ NRORP QDDU UHFKWV

E PDDNW GH JHVHOHFWHHUGH NHX]H DFWLHI

V URHSW HHQ OLMVW PHW PHHWLQVWUXPHQWHQ RS



28 Hoofdstuk 4

$IKDQNHOLMN YDQ GH NHX]H KHHIW KHW DFWLYHUHQ YDQ HHQ NHX]H WRW JHYROJ
GDW HHQ SRSXS�PHQX YHUVFKLMQW RI GH WHNVW LQ KHW NHX]H�LWHP YHUDQ�
GHUW HQ GDDUELM RRN GH LQVWHOOLQJ YDQ KHW PHHWLQVWUXPHQW�

Bediening popup-menu's

'LYHUVH LQVWHOOLQJHQ LQ KHW SURJUDPPD JHEHXUHQ GRRU PLGGHO YDQ
SRS�XS�PHQX
V�

9RRU KHW EHGLHQHQ YDQ HHQ SRSXS�PHQX NXQQHQ GH YROJHQGH WRHW�
VHQ ZRUGHQ JHEUXLNW�

L 'H FXUVRU RPKRRJ YHUSODDWVHQ

N 'H FXUVRU RPODDJ YHUSODDWVHQ

K 'H FXUVRU ERYHQLQ KHW PHQX SODDWVHQ

X 'H FXUVRU RQGHULQ KHW PHQX SODDWVHQ

TO +HW SRSXS�PHQX QDDU UHFKWV YHUSODDWVHQ

TM +HW SRSXS�PHQX QDDU OLQNV YHUSODDWVHQ

TL +HW SRSXS�PHQX QDDU ERYHQ YHUSODDWVHQ

TN +HW SRSXS�PHQX QDDU RQGHU YHUSODDWVHQ

E 'H JHVHOHFWHHUGH NHX]H DFFHSWHUHQ

V +HW SRSXS�PHQX ]RQGHU YHUDQGHULQJ YHUODWHQ

6SDWLHEDON +HW SRSXS�PHQX ]RQGHU YHUDQGHULQJ YHUODWHQ

.DUDNWHU 'H FXUVRU QDDU GH NHX]H PHW GLH EHJLQOHWWHU YHU�

SODDWVHQ
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$OV HHQ SRSXS�PHQX LV YHUVFKRYHQ GRRU PLGGHO YDQ GH
�����!WRHWVHQ LQ FRPELQDWLH PHW GH �6KLIW!WRHWV� ZRUGW GH QLHX�
ZH SRVLWLH YDQ KHW SRSXS�PHQX EHZDDUG LQ KHW EHVWDQG 73����'()�

Help-schermen

+HW SURJUDPPD EHYDW JHwQWHJUHHUGH KHOS�VFKHUPHQ� 'H VFKHUPHQ
NXQQHQ RS GLYHUVH SODDWVHQ LQ KHW SURJUDPPD ZRUGHQ RSJHURHSHQ
PHW GH IXQFWLHWRHWV �)�!� +HW RSJHURHSHQ KHOSVFKHUP JHHIW XLWOHJ
RYHU GH EHGLHQLQJ RI GH PRJHOLMNKHGHQ YDQ KHW DFWLHYH SURJUDPPD�
RQGHUGHHO�

Instellingen van het programma

+HW SURJUDPPD LV RS HHQ JURRW DDQWDO SXQWHQ QDDU HLJHQ ZHQVHQ LQ
WH VWHOOHQ� 2P KHW SURJUDPPD LQ WH VWHOOHQ GLHQW X GH NHX]H SET-
TINGS XLW KHW KRRIGPHQX WH DFWLYHUHQ� (U YHUVFKLMQW GDQ HHQ SRSXS�
PHQX�

'H LQKRXG LV JHGHHOWHOLMN DIKDQNHOLMN YDQ KHW W\SH JUDILVFKH NDDUW GDW X
LQ XZ 3& KHHIW� ,QGLHQ HHQ (*$ RI 9*$ JUDILVFKH NDDUW DDQZH]LJ LV�
KHHIW KHW PHQX WZHH NHX]HQ YRRU KHW LQVWHOOHQ YDQ GH NOHXUHQ YDQ KHW
SURJUDPPD� DQGHUV YHUYDOOHQ GH]H WZHH NHX]HQ�

,QVWHOOLQJHQ GLH WH PDNHQ KHEEHQ PHW KHW SURJUDPPD �HQ QLHW PHW GH
PHHWLQVWUXPHQWHQ� ZRUGHQ PHWHHQ RSJHVODJHQ LQ KHW EHVWDQG
73����'()� GDW ELM KHW VWDUWHQ YDQ KHW SURJUDPPD ZRUGW JHOH]HQ�
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Type hoofdmenu instellen

9LD GH NHX]H EENVOUDIG MENU LV HHQ HHQYRXGLJ KRRIGPHQX
PHW � NHX]HQ LQ WH VWHOOHQ� +HW HHQYRXGLJH PHQX KHHIW GH YROJHQGH
NHX]HQ�

7<3( 0(7,1* KLHUPHH NDQ HHQ EHZDDUGH LQVWUXPHQWLQ�
VWHOOLQJ ZRUGHQ LQJHOH]HQ�

67$57�6723 0(7,1* KLHUPHH NDQ KHW PHHWLQVWUXPHQW ZRUGHQ
VWLOJH]HW HQ ZHHU LQ JDQJ JH]HW�

5()(5(17,( KLHUPHH NDQ HHQ UHIHUHQWLHVLJQDDO ZHO RI
QLHW RS KHW VFKHUP ZRUGHQ JHWRRQG� +HW
UHIHUHQWLHVLJQDDO ZRUGW LQJHOH]HQ YDQ VFKLMI
YLD /((6 0(7,1*�

9((* 6&+(50 KLHUPHH ZRUGW KHW ZHHUJDYHVFKHUP JH�
ZLVW�

%(:$$5 0(7,1* KLHUPHH ZRUGHQ GH ODDWVW JHPHWHQ ZDDU�
GHQ RS VFKLMI RSJHVODJHQ� VDPHQ PHW GH
LQVWUXPHQWLQVWHOOLQJHQ�

35,17 0(7,1* KLHUPHH ZRUGHQ GH ODDWVW JHPHWHQ ZDDU�
GHQ DIJHGUXNW RS HHQ SULQWHU�

$/*(0((1 YLD GH]H NHX]H ]LMQ GULH PRJHOLMNKHGHQ EH�
VFKLNEDDU�
6(7 0(18%$/. 8,7*(%5(,' RP KHW
XLWJHEUHLGH PHQX ZHHU LQ WH VWHOOHQ�
%(:$$5 ,167(//,1*(1 RP GH KXLGLJH
LQVWUXPHQWLQVWHOOLQJHQ RS VFKLMI RS WH VODDQ�
(,1'( 352*5$00$ RP KHW SURJUDP�
PD WH EHsLQGLJHQ�

Bestandsformaat meetgegevens instellen

+HW LV PHW GH VRIWZDUH PRJHOLMN PHHWJHJHYHQV RS VFKLMI RS WH VODDQ� (U
]LMQ GDDUYRRU WZHH PDQLHUHQ EHVFKLNEDDU� BYTE HQ ASCII�

%LM GH NHX]H %<7( ZRUGHQ GH PHHWJHJHYHQV ELQDLU RSJHVODJHQ� +HW
EHVWDQG EHVWDDW GDQ XLW UHFRUGV YDQ � E\WHV� GH HHUVWH WZHH ]LMQ YRRU
NDQDDO �� KHW GHUGH HQ YLHUGH YRRU NDQDDO ��
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%LM GH NHX]H $6&,, ZRUGHQ GH PHHWJHJHYHQV LQ $6&,,�IRUPDDW RSJH�
VODJHQ� +HW EHVWDQG EHVWDDW GDQ XLW YLHU NRORPPHQ� JHVFKHLGHQ GRRU
HHQ NRPPD� (ONH ULM EHYDW HHQ PHWLQJ� ,Q GH HHUVWH NRORP VWDDW KHW
VDPSOHQXPPHU� LQ GH WZHHGH NRORP GH ELM KHW VDPSOH KRUHQGH WLMG�
LQ GH GHUGH NRORP GH VSDQQLQJVZDDUGH YDQ NDQDDO � HQ LQ GH YLHUGH
NRORP GH VSDQQLQJVZDDUGH YDQ NDQDDO ��

%HVWDQGHQ LQ $6&,,�IRUPDDW ]LMQ YHHO JURWHU GDQ EHVWDQGHQ LQ %<7(�
IRUPDDW� KHW YHUVFKLO LV RQJHYHHU HHQ IDFWRU �� (HQ YRRUGHHO YDQ $6&,,
EHVWDQGHQ LV GDW ]H HHQYRXGLJ LQ DQGHUH SURJUDPPD
V ]RDOV HHQ WHNVW�
YHUZHUNHU RI HHQ VSUHDGVKHHWSURJUDPPD LQ WH OH]HQ ]LMQ�

Tip :LOW X GH PHHWJHJHYHQV YHUZHUNHQ LQ HHQ VSUHDGVKHHW SURJUDP�
PD� ]HW GDQ KHW GDWDILOH W\SH RS $6&,,�

'H NHX]H NDQ LQJHVWHOG ZRUGHQ GRRU GH NHX]H STEL DATA BE-
STANDSTYPE IN XLW KHW PHQX 6(77,1*6 $FWLYHUHQ YDQ GH NHX]H
SODDWVW HHQ SRSXS�PHQX PHW GH WZHH NHX]HQ� %<7( HQ $6&,,�

Plaats van bestanden instellen

0HW GH NHX]H STANDAARD DIRECTORY LV KHW PRJHOLMN GH
SODDWV YDQ GH GLYHUVH EHVWDQGHQ ZDDU KHW SURJUDPPD PHH ZHUNW DDQ
WH JHYHQ� 'RRU PLGGHO YDQ HHQ SRSXS�PHQX PHW ]HV NHX]HQ NDQ
DDQ�JHJHYHQ ZRUGHQ ZDDU KHW SURJUDPPD ]HOI� GH RSJHVODJHQ PHHW�
JHJHYHQV HQ GH SULQWHUILOHV VWDDQ�

Instellen TP508 I/O-adres

0HW GH NHX]H STANDAARD TP508 ADRES XLW KHW VHWWLQJVPHQX
ZRUGW KHW ,�2�DGUHV YDQ GH 73��� LQ KHW SURJUDPPD ZRUGHQ LQJH�
VWHOG� 1D DFWLYHUHQ YDQ GH NHX]H YHUVFKLMQW HHQ LQYRHUYHOG ZDDULQ KHW
DGUHV PRHW ZRUGHQ LQJHYRHUG� +HW DGUHV NDQ ]RZHO GHFLPDDO DOV
KH[DGHFLPDDO ZRUGHQ LQJHYRHUG� %LM GHFLPDOH LQYRHU PRHW ���� LQ�
JHYRHUG ZRUGHQ DOV ���� ELM KH[DGHFLPDOH LQYRHU PRHW HHQ 
�
�WHNHQ
YRRU KHW DGUHV ZRUGHQ JHSODDWVW�
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Instellen printer aansluiting

0HW GH NHX]H STANDAARD PRINTER POORT ZRUGW LQJHVWHOG
RS ZHONH SRRUW GH SULQWHU LV DDQJHVORWHQ� 0HW HHQ SRSXS�PHQX NDQ
JHNR]HQ ZRUGHQ XLW 351� /37�� /37� RI /37��

Opmerking 3ULQWHUSRRUW � KHHIW DOV ,�2�DGUHV ��%&� SULQWHUSRRUW �
KHHIW DOV ,�2�DGUHV ���� HQ SULQWHUSRRUW � KHHIW DOV ,�2�DGUHV ����

Instellen printertype

+HW SURJUDPPD RQGHUVWHXQW WZHH W\SH SULQWHUV� (SVRQ ); FRPSDWL�
EHOH SULQWHUV HQ +3 ODVHUMHW�GHVNMHW FRPSDWLEHOH SULQWHUV� +HW W\SH
SULQWHU NDQ JHVHOHFWHHUG ZRUGHQ YLD GH NHX]H STEL PRINTERTY-
PE IN� 'DW SODDWVW HHQ SRSXS�PHQX PHW WZHH NHX]HQ� (3621 HQ
+3�/$6(5�

Standaard tekst op de printeruitvoer

$OOH XLWGUDDLHQ NXQQHQ YDQ VWDQGDDUG WHNVW ZRUGHQ YRRU]LHQ� (U NXQ�
QHQ GULH UHJHOV WHNVW RS GH XLWGUDDL ZRUGHQ JHSODDWV� 'H]H YHUVFKLMQHQ
OLQNV ERYHQLQ RS elke XLWGUDDL� ,Q GH WHNVWUHJHOV NXQQHQ ELMYRRUEHHOG
QDDP HQ DGUHVJHJHYHQV YDQ KHW EHGULMI ZRUGHQ JHSODDWVW� 'H WHNVW LV
LQ WH VWHOOHQ GRRU KHW DFWLYHUHQ YDQ GH NHX]H STEL GEBRUIKERS-
TEKST IN XLW KHW 6(77,1*6 PHQX� (U YHUVFKLMQW HHQ LQYRHUYHOG
ZDDULQ GULH UHJHOV WHNVW NXQQHQ ZRUGHQ LQJHYRHUG� 'H WHNVW ZRUGW
RSJHVODJHQ LQ KHW EHVWDQG 73����'()� GDW ELM KHW VWDUWHQ YDQ KHW
SURJUDPPD ZRUGW LQJHOH]HQ�

Instellen datumformaat

+HW SURJUDPPD JHEUXLNW RS GLYHUVH SODDWVHQ DDQGXLGLQJHQ YDQ GH
GDWXP� ]RDOV RS SULQWHUXLWYRHU HQ RS KHW VFKHUP� ELM GH WUDQVLsQW
UHFRUGHU� (U ]LMQ WZHH PDQLHUHQ YRRU KHW ZHHUJHYHQ YDQ GH GDWXP�
GDJ�PDDQG�GDWXP �''�00�--� HQ PDDQG�GDJ�GDWXP �00�''�--��
'H JHZHQVWH QRWDWLH LV LQ WH VWHOOHQ GRRU GH NHX]H DATUM FOR-
MAAT XLW KHW PHQX 6(77,1*6 WH DFWLYHUHQ� $FKWHU '$780 )25�
0$$7 VWDDW GH KXLGLJH LQVWHOOLQJ ZHHUJHJHYHQ�
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Instellen van de signaalgenerator

'H 73��� LV YRRU]LHQ YDQ HHQ EORNJROIJHQHUDWRU� 'H XLWJDQJ YDQ GH
JHQHUDWRU EHYLQGW ]LFK RS GH DFKWHUNDQW YDQ GH 73���� GH RQGHUVWH
%1&�FRQQHFWRU� 'H JHQHUDWRU OHYHUW HHQ EORNVSDQQLQJ GLH YDULHHUW
WXVVHQ �� 9 HQ ��9� 'H IUHTXHQWLH YDQ GH EORNVSDQQLQJ LV LQVWHOEDDU
WXVVHQ ��� +] HQ ��� N+]�

0HW KHW DFWLYHUHQ YDQ GH NHX]H GENERATOR XLW KHW 6(77,1*6
PHQX YHUVFKLMQW HHQ LQYRHUYHOG ZDDULQ GH IUHTXHQWLH YRRU GH JHQHUD�
WRU LQJHYRHUG NDQ ZRUGHQ�

$OV GH JHQHUDWRU ZRUGW JHEUXLNW YRRU KHW DIUHJHOHQ YDQ GH ������
SUREH
V� PRHW GH IUHTXHQWLH ZRUGHQ LQJHVWHOG RS � N+]�

Calibreren van de TP508

0HW GH NHX]H CALIBRATIE XLW KHW PHQX 6(77,1*6 NDQ GH 73���
RSQLHXZ JHFDOLEUHHUG ZRUGHQ� 'H RIIVHWV HQ GH JDLQ QDXZNHXULJKHLG
YDQ GH EHLGH NDQDOHQ ZRUGW GDQ RSQLHXZ JHFDOLEUHHUG�

Opmerking ,HGHUH HHUVWH NHHU RS HHQ GDJ GDW KHW 73����SURJUDP�
PD ZRUGW JHVWDUW� ZRUGW GH 73��� JHFDOLEUHHUG�

Schermkleuren instellen

,QGLHQ XZ FRPSXWHU LV XLWJHUXVW PHW HHQ (*$ RI 9*$ JUDILVFKH NDDUW�
LV KHW PRJHOLMN VFKHUPNOHXUHQ LQ WH VWHOOHQ� 1D DFWLYHUHQ YDQ GH NHX]H
STEL KLEUREN IN XLW KHW PHQX 6(77,1*6 YHUVFKLMQW HHQ
SRSXS�PHQX PHW GH 
REMHFWHQ
 ZDDUYDQ GH NOHXU NDQ ZRUGHQ LQJ�
HVWHOG�

& GH DFKWHUJURQG YDQ KHW VFKHUP
& GH YRRUJURQG YDQ KHW VFKHUP �NDGHUV� WHNVW� PHQX
V�
& KHW VLJQDDO YDQ NDQDDO �
& KHW VLJQDDO YDQ NDQDDO �
& GH NUXLVGUDDG
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1D DFWLYHUHQ YDQ HHQ 
REMHFW
 YHUVFKLMQW HHQ SRSXS�PHQX PHW HHQ OLMVW
PHW �� NOHXUHQ� ,Q GLW SRSXS�PHQX ]LMQ GH YROJHQGH WRHWVHQ JHOGLJ�

L JD HHQ NOHXU RPKRRJ LQ GH OLMVW

N JD HHQ NOHXU RPODDJ LQ GH OLMVW

M NLHV HHQ WLQW GRQNHUGHU YDQ GH NOHXU

O NLHV HHQ WLQW OLFKWHU YDQ GH NOHXU

E DFFHSWHHU GH]H NOHXU

V YHUODDW KHW PHQX ]RQGHU ZLM]LJLQJHQ

'H VFKHUPNOHXUHQ ZRUGHQ PHWHHQ DDQJHSDVW WLMGHQV KHW LQVWHOOHQ� 'H
NOHXU NLH]HQ NDQ RRN PHW EHKXOS YDQ GH PXLV� 'H PXLV QDDU YRRU HQ
DFKWHU VFKXLYHQ EHWHNHQW HHQ DQGHUH NOHXU NLH]HQ� GH PXLV QDDU OLQNV
HQ UHFKWV EHZHJHQ HHQ DQGHUH WLQW� 0HW GH OLQNHU PXLVNQRS ZRUGW GH
NOHXU JHVHOHFWHHUG�

$OV X ZHO HHQ (*$ RI 9*$ JUDILVFKH NDDUW KHHIW� PDDU JHHQ NOHXUHQ�
EHHOGVFKHUP� ZRUGHQ GH NOHXUHQ DOV JULMVWLQWHQ ZHHUJHJHYHQ� 'DW NDQ
]HHU RQGXLGHOLMN ]LMQ� RPGDW VRPPLJH NOHXUHQ QDJHQRHJ JHOLMNH JULMV�
WLQWHQ RSOHYHUHQ� 2P GLW SUREOHHP WH YRRUNRPHQ NDQ RSJHJHYHQ
ZRUGHQ GDW PHW HHQ ]ZDUW�ZLW EHHOGVFKHUP ZRUGW JHZHUNW� LQ SODDWV
YDQ HHQ NOHXUHQVFKHUP� 'DW NDQ JHGDDQ ZRUGHQ PHW GH NHX]H
KLEUR / ZWART-WIT BEELDSCHERM XLW KHW PHQX 6(7�
7,1*6�

Tip +HHIW X HHQ ]ZDUW�ZLW EHHOGVFKHUP RI HHQ /&' EHHOGVFKHUP�
NLHV GDQ YRRU =:$57�:,7 %((/'6&+(50

Opslaan van instrumentinstellingen

$OV X YDDN GH]HOIGH LQVWHOOLQJHQ YRRU HHQ LQVWUXPHQW JHEUXLNW� NXQW X
GLH LQVWHOOLQJHQ RS VFKLMI RSVODDQ� 8 NXQW GDQ ODWHU GRRU KHW EHVWDQG
PHW GH LQVWHOOLQJHQ LQ WH OH]HQ LQ HHQ NHHU KHW LQVWUXPHQW LQVWHOOHQ� 'H
LQVWHOOLQJHQ YDQ DOOH YLMI LQVWUXPHQWHQ ZRUGHQ RSJHVODJHQ�

2P HHQ LQVWUXPHQWLQVWHOOLQJ RS WH VODDQ PRHW X HHUVW KHW LQVWUXPHQW
LQVWHOOHQ� $OV KHW LQVWUXPHQW LV LQJHVWHOG� NDQ GH LQVWHOOLQJ ZRUGHQ RS�
JHVODJHQ�
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0HW TEKST INSTELLINGEN YHUVFKLMQW QX HHQ LQYRHUYHOG ZDDU LQ
GULH UHJHOV HHQ YHUNODUHQGH WHNVW ELM GH WH EHZDUHQ LQVWHOOLQJ NDQ ZRU�
GHQ JH]HW� +LHU NDQ ELMYRRUEHHOG LQ JH]HW ZRUGHQ ELM ZDW YRRU PH�
WLQJHQ GH]H LQVWHOOLQJ JHEUXLNW NDQ ZRUGHQ�

$OV GH JHZHQVWH WHNVW LV LQJHYRHUG� NDQ KHW LQYRHUYHOG ZRUGHQ DIJH�
VORWHQ PHW �(VF!�

+HW SRSXS�PHQX 6(77,1*6 ZRUGW ZHHU DFWLHI� .LHV GDDUXLW QX
COMMENTAAR INSTELLINGEN� (U YHUVFKLMQW QX HHQ LQYRHU�
YHOG�

+LHULQ NDQ HHQ QDDP YDQ PD[LPDDO �� NDUDNWHUV YRRU GH LQVWHOOLQJHQ
ZRUGHQ LQJHYRHUG� 'H]H QDDP ZRUGW ELM KHW LQOH]HQ YDQ HHQ VWDQ�
GDDUG LQVWHOOLQJ JHEUXLNW RP GH MXLVWH LQVWHOOLQJ WH NLH]HQ� $OV GH QDDP LV
LQJHYRHUG� NDQ KHW LQYRHUYHOG PHW �(VF! ZHHU YHUZLMGHUG ZRUGHQ�

'DDUQD DFWLYHHUW X GH NHX]H BEWAAR XLW KHW PHQX 6(77,1*6� (U
YHUVFKLMQW GDQ HHQ LQYRHUYHOG ZDDULQ X GH QDDP YDQ KHW EHVWDQG LQ
NXQW YRHUHQ� 'H EHVWDQGVQDDP NULMJW DXWRPDWLVFK GH H[WHQWLH 
�6(7
�
$OV X GH QDDP KHHIW LQJHYRHUG� ZRUGW KHW EHVWDQG RSJHVODJHQ�

2P HHQ LQVWUXPHQWLQVWHOOLQJ WH PDNHQ GLH DOV HHQ 
HLQGH SURJUDPPD

ZRUGW JHEUXLNW LQ 6(/(&7((5 ,167(//,1* �PHQX 6(77,1*6 XLW
KHW XLWJHEUHLGH KRRIGPHQX� RI 7<3( 0(7,1* �HHQYRXGLJ PHQX� NDQ
LHGHUH ZLOOHNHXULJH LQVWUXPHQWLQVWHOOLQJ JEUXLNW ZRUGHQ� PLWV DOV EH�
VWDQGVQDDP YRRU GH LQVWHOOLQJ 48,7 ZRUGW JHEUXLNW� ,QGLHQ HHQ EH�
VWDQG PHW GH QDDP 48,7 ZRUGW LQJHOH]HQ GRRU HHQ YDQ GH WZHH KLHU
JHQRHPGH PHQX
V� ZRUGW KHW SURJUDPPD EHsLQGLJG� +HW]HOIGH EH�
VWDQG LQOH]HQ YLD ,1/(=(1 �6(77,1*6 PHQX� UHVXOWHHUW QLHW LQ HHQ
EHsLQGLJLQJ YDQ KHW SURJUDPPD�
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Inlezen van instrumentinstellingen

2SJHVODJHQ PHHWLQVWUXPHQWLQVWHOOLQJHQ NXQQHQ RS GULH PDQLHUHQ
ZRUGHQ LQJHOH]HQ� ELM KHW VWDUWHQ YDQ KHW SURJUDPPD DOV SDUDPHWHU�
YLD GH NHX]H INLEZEN HQ YLD GH NHX]H SELECTEER INSTEL-
LINGEN XLW KHW PHQX 6(77,1*6� 'H HHUVWH PHWKRGH LV DO HHUGHU LQ
GLW KRRIGVWXN EHVSURNHQ�

1D DFWLYHUHQ YDQ GH NHX]H ,1/(=(1 YHUVFKLMQW HHQ PHQX PHW HHQ
RSVRPPLQJ YDQ GH QDPHQ YDQ GH DDQZH]LJH EHVWDQGHQ PHW LQVWUX�
PHQWLQVWHOOLQJHQ� 0HW EHKXOS YDQ GH �����!WRHWVHQ LV KHW EHVWDQG
WH VHOHFWHUHQ GDW LQJHOH]HQ PRHW ZRUGHQ� 'RRU RS �(QWHU! WH
GUXNNHQ ZRUGW GH VHOHFWLH JHDFWLYHHUG� (U ZRUGW HHUVW QRJ RP HHQ
H[WUD EHYHVWLJLQJ YRRU KHW LQOH]HQ JHYUDDJG� 7LMGHQV KHW VHOHFWHUHQ
NDQ �(VF! JHEUXLNW ZRUGHQ RP WH VWRSSHQ HQ WHUXJ WH NHUHQ QDDU
KHW PHQX VHWWLQJV�

1D DFWLYHUHQ YDQ GH NHX]H SELECTEER INSTELLINGEN YHU�
VFKLMQHQ HHQ SRSXS�PHQX HQ HHQ WHNVWYHQVWHU� ,Q KHW SRSXS�PHQX
VWDDQ GH QDPHQ YDQ GH LQVWHOOLQJHQ GLH ]LMQ LQJHYRHUG YLD GH NHX]H
&200(17$$5 ,167(//,1*(1� ,Q KHW WHNVWYHQVWHU VWDDW GH ELMEH�
KRUHQGH WHNVW GLH LV LQJHYRHUG YLD GH NHX]H 7(.67 ,167(//,1*(1�

Meetgegevens op schijf opslaan

0HW GH NHX]HWRITE DISK XLW KHW KRRIGPHQX ]LMQ GH ODDWVW JHPH�
WHQ JHJHYHQV RS VFKLMI WH EHZDUHQ� 'H JHJHYHQV ]LMQ GDQ RS HHQ ODWHU
WLMGVWLS ZHHU LQ WH OH]HQ YRRU QDGHUH EHVWXGHULQJ RI RP WH YHUJHOLMNHQ
PHW QLHXZH PHHWJHJHYHQV� 2RN ]LMQ GH JHJHYHQV� LQGLHQ ZHJJH�
VFKUHYHQ LQ KHW $6&,,�IRUPDDW� LQ WH OH]HQ LQ DQGHUH SURJUDPPD
V�
]RDOV HHQ VSUHDGVKHHW RI HHQ WHNVWYHUZHUNHU�

Opmerking GH YROWPHWHU �GHYLFH� 92/7� KHHIW HHQ DQGHUH PHWKR�
GH YRRU KHW RSVODDQ YDQ PHHWJHJHYHQV� 'LH ZRUGW LQ KHW KRRIGVWXN
RYHU GH YROWPHWHU EHVSURNHQ�
'H WUDQVLsQW UHFRUGHU VFKULMIW DOWLMG GH JHJHYHQV ZHJ QDDU VFKLMI� ]RGDW
GDDU GH NHX]H :5,7( ',6. YHUYDOW�



Software 37

1D DFWLYHULQJ YDQ GH NHX]H YHUVFKLMQW HHQ LQYRHUYHOG ZDDULQ GH QDDP
YRRU KHW EHVWDQG LQJHYRHUG NDQ ZRUGHQ� 'DDUELM KRHIW JHHQ H[WHQWLH
DDQ GH QDDP ZRUGHQ WRHJHYRHJG� GDW ZRUGW GRRU KHW SURJUDPPD
JHGDDQ� +HW LV PRJHOLMN KHW YROOHGLJH SDG RS WH JHYHQ� LQFOXVLHI GULYH�
:RUGW GDW QLHW JHGDDQ� GDQ ZRUGW GH VWDQGDDUG GLUHFWRU\ JHEUXLNW�

1D GH EHYHVWLJLQJ YDQ GH EHVWDQGVQDDP ZRUGHQ WZHH EHVWDQGHQ
ZHJJHVFKUHYHQ� KHW HQH PHW GH PHHWJHJHYHQV� PHW GH H[WHQWLH
.DAT HQ KHW DQGHUH PHW LQIRUPDWLH RYHU GH PHHWJHJHYHQV� PHW DOV
H[WHQWLH .GEG� ,Q GLW EHVWDQG VWDDQ GH JHJHYHQV YDQ KHW LQVWUXPHQW�

Inlezen van bewaarde meetgegevens

(HUGHU EHZDDUGH PHHWJHJHYHQV NXQQHQ ZHHU ZRUGHQ LQJHOH]HQ PHW
GH NHX]H READ DISK XLW KHW KRRIGPHQX� 1D DFWLYHULQJ YHUVFKLMQW
HHQ PHQX PHW GDDULQ HHQ OLMVW YDQ EHZDDUGH PHHWJHJHYHQV� 0HW
EHKXOS YDQ GH �����!WRHWVHQ NDQ KHW MXLVWH EHVWDQG RSJH]RFKW
ZRUGHQ� ZDDUQD KHW NDQ ZRUGHQ LQJHOH]HQ GRRU RS �(QWHU! WH
GUXNNHQ� (U ZRUGW HHUVW QRJ RP HHQ EHYHVWLJLQJ JHYUDDJG� YRRU GH
JHJHYHQV LQJHOH]HQ ZRUGHQ�

=RZHO GH PHHWJHJHYHQV DOV GH LQVWUXPHQWJHJHYHQV ZRUGHQ LQJHOH�
]HQ� $OV GH EHVWDQGHQ QLHW YDQ KHW PHHWLQVWUXPHQW ]LMQ� ZRUGW DOOHHQ
KHW EHVWDQG PHW PHHWJHJHYHQV LQJHOH]HQ RI YROJW HHQ IRXWPHOGLQJ�

0HW GH IXQFWLHWRHWVHQ )� WRW HQ PHW )� NXQQHQ� DOV KHW PHQX PHW
EHVWDQGHQ DFWLHI LV� GH YROJHQGH DFWLHV RQGHUQRPHQ ZRUGHQ�

# %HVWDQGVLQIRUPDWLH EHNLMNHQ �JURRWWH� GDWXP HQ WLMG�

� %HVWDQG EHNLMNHQ �DOOHHQ WHNVWEHVWDQGHQ�

� 9HUZLMGHUHQ YDQ HHQ EHVWDQG

� +HUQRHPHQ YDQ HHQ EHVWDQG

A &RSLsUHQ YDQ HHQ EHVWDQG

	 2SJHYHQ YDQ HHQ QLHXZ GLUHFWRULH�PDVNHU HQ�RI SDG HQ RI GLVN
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,QGLHQ GH EHZHUNLQJ YDQ �)�!� �)�! RI �)�! ZRUGW XLWJHYRHUG�
ZRUGW GLH RS ]RZHO RS KHW EHVWDQG PHW GH H[WHQWLH .DAT DOV RS KHW
EHVWDQG PHW GH H[WHQWLH .GEG XLWJHYRHUG�

Opmerking 1D KHW LQOH]HQ YDQ EHZDDUGH PHHWJHJHYHQV JDDW GH
RVFLOORVFRRS LQ GH )5((=(�VWDQG �=LH KRRIGVWXNOscilloscoop�

Opmerking 'H YROWPHWHU VODDW PHHWJHJHYHQV RS HHQ DQGHUH PD�
QLHU RS GDQ GH DQGHUH LQVWUXPHQWHQ� 'H YROWPHWHU NDQ JHHQ PHHWJH�
JHYHQV LQOH]HQ�

Afdrukken van meetgegevens

+HW SURJUDPPD NHQW WZHH PDQLHUHQ RP HHQ DIGUXN YDQ GH PHHWJH�
JHYHQV WH PDNHQ�

'H HHUVWH PHWKRGH JDDW YLD GH WRHWVFRPELQDWLH �6KLIW�3UW6F!� (U
ZRUGW GDQ DOOHHQ HHQ DIGUXN YDQ KHW EHHOGVFKHUP JHPDDNW� ]RQGHU
YHUGHUH JHJHYHQV� (U ZRUGW HHUVW QRJ RP HHQ EHYHVWLJLQJ JHYUDDJG�
2S GH XLWGUDDL VWDDQ DOOHHQ GH LQ KHW PHQX 6(77,1*6 LQJHVWHOGH
JHEUXLNHUVWHNVW� GH LQ KHW KRRIGPHQX LQJHVWHOGH FRPPHQWDDUWHNVW HQ
KHW ZHHUJDYHJHGHHOWH YDQ KHW EHHOGVFKHUP�

'H WZHHGH PHWKRGH JDDW YLD GH NHX]H PRINT XLW KHW KRRIGPHQX�
'H SDJLQDJURWH DIGUXN GLH GDQ JHPDDNW NDQ ZRUGHQ� LV YRRU]LHQ YDQ
PHHU JHJHYHQV GDQ GH DIGUXN YLD �6KLIW�3UW6F!� =R ZRUGHQ GH GD�
WXP HQ WLMGVWLS YDQ KHW DIGUXNNHQ UHFKWVERYHQ RS GH DIGUXN JH]HW�
9HUGHU VWDDW RQGHU KHW VLJQDDO ZDQQHHU KHW DIJHGUXNWH VLJQDDO JHPH�
WHQ LV�

$FWLYHUHQ YDQ GH NHX]H JHHIW KHW YROJHQGH SRSXS�PHQX�

0HW GH NHX]H DISK ZRUGW HHQ DIGUXN YDQ GH
PHHWJHJHYHQV QDDU HHQ SULQWHUEHVWDQG JHPDDNW�

1D DFWLYHULQJ ZRUGW HHUVW RP GH QDDP YRRU KHW SULQWHUEHVWDQG JH�
YUDDJG� 'DW SULQWHUEHVWDQG NDQ ODWHU PHW KHW '26�FRPPDQGR COPY
/B filenaam  PRN QDDU GH SULQWHU JHVWXXUG ZRUGHQ� ZDDUELM

filenaam GH GRRU X LQJHYRHUGH QDDP LV�
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0HW GH NHX]H PRINTER ZRUGW GH DIGUXN GLUHNW QDDU GH SULQWHU JH�
VWXXUG�

+HW W\SH SULQWHU GDW LQ KHW PHQX 6(77,1*6 LV LQJHVWHOG VWDDW RQGHU LQ
KHW SRSXS�PHQX�

Opmerking 'H YROWPHWHU KHHIW HHQ DQGHUH PDQLHU RP GH JHJH�
YHQV RS SDSLHU DI WH GUXNNHQ� =LH GDDUYRRU KHW KRRIGVWXN 
9ROWPHWHU
�

$DQ GH DIGUXN NDQ FRPPHQWDDU ZRUGHQ WRHJHYRHJG PHW GH NHX]H
COMMENT XLW KHW KRRIGPHQX� 'ULH UHJHOV WHNVW NXQQHQ ZRUGHQ
LQJHYRHUG� 'LH YHUVFKLMQHQ RQGHU RS GH DIGUXN� 'H FRPPHQWDDUWHNVW
ZRUGW ELM :5,7( ',6. RRN RSJHVODJHQ� ]RGDW LHGHUH EHZDDUGH PH�
WLQJ ]LMQ HLJHQ FRPPHQWDDU KHHIW�

Opmerking :DQQHHU LQVWHOOLQJHQ ZRUGHQ YHUDQGHUG QD RSVODDQ YDQ
GH PHWLQJ RS VFKLMI� ZRUGHQ GH]H YHUDQGHULQJHQ QLHW PHH RSJHVOD�
JHQ� (HQ XLW]RQGHULQJ KLHURS LV KHW FRPPHQWDDU�

Kiezen van het meetinstrument

'RRU GH NHX]H DEVICE XLW KHW KRRIGPHQX WH DFWLYHUHQ YHUVFKLMQW
HHQ SRSXS�PHQX PHW GH EHVFKLNEDUH PHHWLQVWUXPHQWHQ� +LHUPHH LV
KHW JHZHQVWH LQVWUXPHQW WH VHOHFWHUHQ� +HW DFWLHYH LQVWUXPHQW VWDDW
RRN DDQJHJHYHQ OLQNV ERYHQ KHW ZHHUJDYHVFKHUP�

+HW SRSXS�PHQX LV RRN RS WH URHSHQ GRRU PHW GH PXLVFXUVRU RS GH
GHYLFH�DDQGXLGLQJ WH JDDQ VWDDQ HQ GDQ RS GH OLQNHU PXLVNQRS WH GUXN�
NHQ�
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Beëindigen van het programma

9DQXLW DOOH SURJUDPPD�RQGHUGHOHQ NDQ� LQGLHQ HU JHHQ SRSXS�PHQX
DFWLHI LV� GRRU RS GH �(VF!WRHWV WH GUXNNHQ HHQ SRSXS�PHQX PHW
HHQ OLMVW PHW PHHWLQVWUXPHQWHQ RSJHURHSHQ ZRUGHQ� PHW GDDULQ HHQ
NHX]HQUIT� +LHUPHH NDQ KHW SURJUDPPD EHsLQGLJG ZRUGHQ�

2QGHU GH KRRIGPHQX�NHX]H DEVICE ]LW KHW]HOIGH SRSXS�PHQX�
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Hoofdstuk 5
Oscilloscoop (device: LIVE)

(HQ RVFLOORVFRRS LV HHQ PHHWLQVWUXPHQW ZDDUPHH GH YHUDQGHULQJHQ
YDQ HHQ HOHNWULVFKH VSDQQLQJ WHQ RS]LFKWH YDQ GH WLMG ]LFKWEDDU JH�
PDDNW NXQQHQ ZRUGHQ�

'H 73��� LV XLWJHUXVW PHW HHQ RVFLOORVFRRS PHW WZHH LQJDQJHQ �NDQD�
OHQ�� ZDDUYDQ GH JHYRHOLJKHLG YRRU HON NDQDDO DI]RQGHUOLMN LQJHVWHOG
NDQ ZRUGHQ� +HW EHWUHIW KLHU HHQ GLJLWDOH VDPSOLQJ RVFLOORVFRRS� 'DW
KRXGW LQ GDW RS YDVWH WLMGVWLSSHQ HHQ VDPSOH YDQ KHW LQJDQJVVLJQDDO
ZRUGW JHQRPHQ� 'DDUYDQ ZRUGW GH JURRWWH EHSDDOG HQ GLH JURRWWH
ZRUGW GDQ RS KHW VFKHUP ZHHUJHJHYHQ� +HW VFKHUP ZRUGW JHYXOG
PHW ��� VDPSOHV SHU NDQDDO� 7XVVHQ WZHH RSYROJHQGH VDPSOHV ZRUGW
HHQ OLMQ JHWURNNHQ� 'H VQHOKHLG ZDDUPHH VDPSOHV ZRUGHQ JHQRPHQ
YDQ KHW LQJDQJVVLJQDDO LV LQ WH VWHOOHQ�

Opmerking HHQ VDPSOH LV HHQ PRQVWHU YDQ KHW LQJDQJVVLJQDDO RS
HHQ EHSDDOG WLMGVWLS�

Aliasing

(HQ QDGHHO YDQ GLJLWDOH VDPSOLQJ RVFLOORVFRSHQ LV KHW IHLW GDW ELM KHW
PHWHQ aliasing RS NDQ WUHGHQ�

$OLDVLQJ WUHHGW RS ELM HHQ WH ODJH HQ GXV YHUNHHUG JHNR]HQ VDPSOH�
IUHTXHQWLH� ,Q GH YROJHQGH DIEHHOGLQJ ZRUGW JHWRRQG KRH DOLDVLQJ
RQWVWDDW� +HW JDDW RP HHQ GULHKRHNYRUPLJ LQJDQJVVLJQDDO YDQ ����
N+] GDW JHVDPSOHG ZRUGW PHW HHQ IUHTXHQWLH YDQ � N+]� +HW JHVWLS�
SHOGH VLJQDDO LV ZDW GH RVFLOORVFRRS ZHHUJHHIW� 9DQ GDW VLJQDDO LV GH
SHULRGHWLMG � PV� ZDW RYHUHHQNRPW PHW HHQ VFKLMQEDUH � DOLDV� IUH�
TXHQWLH YDQ ��� +]�
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2P WH YRRUNRPHQ GDW DOLDVLQJ RSWUHHGW� GLHQW GH VDPSOHIUHTXHQWLH
DOWLMG JURWHU WH ]LMQ GDQ � PDDO GH IUHTXHQWLH YDQ KHW WH PHWHQ VLJQDDO�

$OV X WZLMIHOV KHHIW RYHU KHW ZHHUJHJHYHQ VLJQDDO NXQW X GH WLMGEDVLV
YDQ GH RVFLOORVFRRS HHQ VWDS VQHOOHU RI ODQJ]DPHU ]HWWHQ HQ NLMNHQ RI
GH ZHHUJDYH RS KHW VFKHUP RYHUHHQNRPVWLJ YHUDQGHUW� *HHIW GDW
JHHQ RSKHOGHULQJ� GDQ NXQW X PHW GH VSHFWUXP DQDO\VDWRU �GHYLFH�
63(&7580� GH IUHTXHQWLH YDQ KHW WH PHWHQ VLJQDDO EHSDOHQ� 'DDUELM
PRHW GH IUHTXHQWLH�LQVWHOOLQJ YDQ GH VSHFWUXP DQDO\VDWRU ZHO RS GH
KRRJVWH IUHTXHQWLH ]LMQ LQJHVWHOG� RP DOLDVLQJ ELM GH VSHFWUXP DQDO\VD�
WRU WH YRRUNRPHQ� =LH YHUGHU RRN KHW KRRIGVWXN 
6SHFWUXP DQDO\VD�
WRU
�

Weergeven van kanalen

'H 73��� KHHIW YHUVFKHLGHQH PRJHOLMNKHGHQ YRRU KHW ZHHUJHYHQ
YDQ GH WZHH NDQDOHQ� 'DW NDQ LQJHVWHOG ZRUGHQ PHW GH NHX]HMODE
XLW KHW KRRIGPHQX�
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(U YHUVFKLMQW GDQ HHQ PHQX MEET METHODE ZDDUPHH XLW GH
GLYHUVH PRJHOLMNKHGHQ WH NLH]HQ LV� 'H NDQDOHQ NXQQHQ RS GH YROJHQ�
GH PDQLHUHQ ZRUGHQ ZHHUJHJHYHQ�

&+� $OOHHQ NDQDDO � ZRUGW PHH JHPHWHQ HQ ZHHUJHJH�
YHQ�

&+� $OOHHQ NDQDDO � ZRUGW PHH JHPHWHQ HQ ZHHUJHJH�
YHQ�

&+� (1 &+� .DQDOHQ � HQ � ZRUGHQ JHOLMNWLMGLJ JHPHWHQ HQ
ZHHUJHJHYHQ�

237(//(1 .DQDOHQ � HQ � ZRUGHQ JHOLMNWLMGLJ JHPHWHQ HQ ELM
HONDDU RSJHWHOG� $OOHHQ KHW UHVXOWDDW YDQ GH RSWHOOLQJ
ZRUGW ZHHUJHJHYHQ�

9(5*(/,-. .DQDDO � ZRUGW JHPHWHQ HQ ZHHUJHJHYHQ HQ YHU�
JHOHNHQ PHW KHW ODDWVW JHPHWHQ VLJQDDO YDQ NDQDDO ��

;�< :((5*$9( 'LW LV HHQ VSHFLDOH PHHWPHWKRGH� .DQDDO � HQ �
ZRUGHQ LQ &+23�PRGH JHPHWHQ� .DQDDO � ZRUGW
ZHHUJHJHYHQ RS GH ;�DV YDQ KHW VFKHUP HQ NDQDDO
� RS GH <�DV YDQ KHW VFKHUP� (U LV JHHQ WLMGDV PHHU�

'H LQJHVWHOGH PHHW PHWKRGH ZRUGW DDQJHJHYHQ ERYHQ LQ KHW
VFKHUP� UHFKWV YDQ GH LQVWUXPHQW DDQGXLGLQJ�

+HW PHDVXUH PRGH PHQX NDQ RRN ZRUGHQ RSJHURHSHQ GRRU PHW GH
PXLVFXUVRU RS 02'(�DDQGXLGLQJ ERYHQ KHW VFKHUP WH JDDQ VWDDQ HQ
GDQ GH OLQNHU PXLVNQRS LQ WH GUXNNHQ�

Instellen van een kanaal

'H WZHH NDQDOHQ YDQ GH 73��� NXQQHQ JHKHHO QDDU HLJHQ ZHQVHQ
ZRUGHQ LQJHVWHOG� 9RRU EHLGH NDQDOHQ ]LMQ GH]HOIGH LQVWHOOLQJVPRJHOLMN�
KHGHQ EHVFKLNEDDU� HON NDQDDO YLD HHQ HLJHQ NHX]HPHQX LQ KHW KRRIG�
PHQX� 2PGDW GH PRJHOLMNKHGHQ YRRU EHLGH NDQDOHQ JHOLMN ]LMQ� ZRUGW
DOOHHQ NDQDDO � KLHU EHVSURNHQ� ,Q DOOH JHYDOOHQ NDQ YRRU NDQDDO � RRN
NDQDDO � JHOH]HQ ZRUGHQ�
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0HW GH NHX]H CH1 SET �RI CH2 SET� XLW KHW KRRIGPHQX ZRUGW
HHQ SRSXS�PHQX RSJHURHSHQ�

0HW GH NHX]HQ XLW GLW PHQX NXQQHQ GH LQVWHOOLQJHQ YDQ NDQDDO � DDQ�
JHSDVW ZRUGHQ�

Gevoeligheid van een kanaal instellen

0HW GH NHX]H VOLTS/DIV NDQ GH JHYRHOLJKHLG YDQ HHQ NDQDDO ZRU�
GHQ LQJHVWHOG� +LHUPHH ZRUGW LQJHVWHOG KRH JURRW KHW PHHWEHUHLN YDQ
KHW NDQDDO LV� (U NDQ JHNR]HQ ZRUGHQ XLW HHQ SRSXS�PHQX PHW GDDULQ
�� NHX]HPRJHOLMNKHGHQ� :RUGW GH NHX]H 0.5 JHDFWLYHHUG� GDQ ZRUGW
HHQ VSDQQLQJVEHUHLN YDQ ��� 9ROW SHU GLYLVLH LQJHVWHOG� ZDW LQKRXGW GDW
GH PD[LPDDO ZHHU WH JHYHQ VSDQQLQJ � � 9ROW LV� %LM GH NHX]H AUTO
VWHOW GH VRIWZDUH ]HOI GH JHYRHOLJKHLG YDQ KHW NDQDDO LQ� ]RGDQLJ GDW KHW
JHPHWHQ VLJQDDO HHQ DFFHSWDEHOH JURRWWH KHHIW�

+HW SRSXS�PHQX NDQ RRN RSJHURHSHQ ZRUGHQ GRRU GH PXLVFXUVRU
QDDVW GH YHUWLNDOH DV� WXVVHQ GH JHWDOOHQ WH SODDWVHQ HQ GDQ RS GH OLQNHU
PXLVNQRS WH GUXNNHQ� %LM GH ZHHUJDYH YDQ WZHH NDQDOHQ LV GH OLQNHU
NDQW YRRU NDQDDO � HQ GH UHFKWHU NDQW YRRU NDQDDO ��

(HQ DQGHUH PDQLHU YRRU KHW LQVWHOOHQ YDQ GH JHYRHOLJKHLG JDDW YLD GH
IXQFWLHWRHWVHQ �)�!� �)�!� �)�! HQ �)�!� 0HW �)�! ZRUGW
GH JHYRHOLJKHLG YDQ NDQDDO � JURWHU� PHW �)�! NOHLQHU� 0HW �)�!
ZRUGW GH JHYRHOLJKHLG YDQ NDQDDO � JURWHU� PHW �)�! NOHLQHU�

Opmerking %LM $872 KHHIW GH RVFLOORVFRRS� DIKDQNHOLMN YDQ GH
VLJQDDOJURRWWH � WRW �� PHWLQJHQ QRGLJ YRRUGDW GH MXLVWH LQVWHOOLQJ LV
JHYRQGHQ�

'H VSDQQLQJVEHUHLNHQ ZDDUXLW JHNR]HQ NDQ ZRUGHQ ]LMQ� �P9� ��P9�
��P9� ��P9� ���9� ���9� ���9� �9� �9� �9� ��9 HQ ��9 SHU GLYLVLH�
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Opmerking 'H PD[LPDOH LQJDQJVVSDQQLQJ ELM GH EHUHLNHQ � P9�GLY
WRW ��� 9�GLY LV �� 9ROW $&�
'H PD[LPDOH LQJDQJVVSDQQLQJ ELM GH EHUHLNHQ ��� 9�GLY WRW �� 9�GLY LV
��� 9ROW $&�

Signaalkoppeling van een kanaal instellen

'RRU GH NHX]H KOPPELING AC/DC WH DFWLYHUHQ� YHUDQGHUW GH
WHNVW YDQ .233(/,1* $& QDDU .233(/,1* '& RI RPJHNHHUG� ,Q
GH KDUGZDUH ZRUGW HHQ FRQGHQVDWRU DO �$&� GDQ QLHW �'&� LQ GH
VLJQDDOZHJ JHVFKDNHOG�
,Q GH VWDQG .233(/,1* '& ZRUGW KHW FRPSOHWH VLJQDDO DDQ GH LQJ�
DQJ GRRUJHODWHQ� ,Q GH VWDQG .233(/,1* $& ZRUGW DOOHHQ GH ZLVVHO�
VSDQQLQJVFRPSRQHQW YDQ KHW LQJDQJVVLJQDDO GRRUJHODWHQ� +LHUPHH
NDQ ELMYRRUEHHOG HHQ NOHLQH ULPSHOVSDQQLQJ YDQ � �� P9ROW RS HHQ
JHOLMNVSDQQLQJ YDQ �� 9ROW QDXZNHXULJ EHNHNHQ ZRUGHQ� RPGDW DOOHHQ
GH ULPSHOVSDQQLQJ ZRUGW GRRUJHODWHQ HQ GH JHOLMNVSDQQLQJ QLHW� :LV�
VHOVSDQQLQJHQ PHW HHQ IUHTXHQWLH ODJHU GDQ �� +] ZRUGHQ QLHW
�JRHG� GRRUJHODWHQ�

'H LQVWHOOLQJ ZRUGW ZHHUJHJHYHQ ERYHQ ELM GH YHUWLNDOH DV YDQ KHW
NDQDDO� 9RRU '& ZRUGW KHW WHNHQ = JHEUXLNW HQ YRRU $& KHW WHNHQ ~�

'H NRSSHOLQJ LV RRN LQ WH VWHOOHQ GRRU GH PXLVFXUVRU RS KHW NRSSH�
OLQJVV\PERRO WH SODDWVHQ HQ GDQ RS GH OLQNHUPXLVNQRS WH GUXNNHQ�

(HQ DQGHUH PDQLHU YRRU KHW LQVWHOOHQ YDQ GH VLJQDDONRSSHOLQJ JDDW YLD
GH WRHWVHQ �D!� �G!� �$! HQ �'!� 'H WRHWV �D! ]HW GH NRS�
SHOLQJ YDQ NDQDDO � RS $&� GH WRHWV �G! ]HW GH NRSSHOLQJ YDQ NDQDDO
� RS '&� 'H WRHWV �$! ]HW GH NRSSHOLQJ YDQ NDQDDO � RS $&� GH
WRHWV �'! ]HW GH NRSSHOLQJ YDQ NDQDDO � RS '&�
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Verticale positie van een kanaal instellen

'H YHUWLFDOH SRVLWLH YDQ HHQ NDQDDO RS KHW VFKHUP LV RS WZHH PDQLH�
UHQ LQ WH VWHOOHQ� KDUGZDUHPDWLJ HQ VRIWZDUHPDWLJ�

%LM GH KDUGZDUHPDWLJH PHWKRGH ZRUGW HHQ LQVWHOEDUH JHOLMNVSDQQLQJ
vóór KHW VDPSHOHQ ELM KHW LQJDQJVVLJQDDO RSJHWHOG RI DIJHWURNNHQ�
'DDUGRRU YHUDQGHUW GH YHUWLFDOH SRVLWLH RS KHW VFKHUP� ,V HHQ JHPH�
WHQ VSDQQLQJ JURWHU GDQ KHW JHNR]HQ LQJDQJVEHUHLN� GDQ ORRSW KHW YDVW
�FOLSSHQ� DDQ GH ERYHQ� GDQ ZHO RQGHUNDQW YDQ KHW VFKHUP� 'RRU QX
HHQ JHOLMNVSDQQLQJ WRH WH YRHJHQ DDQ KHW JHPHWHQ VLJQDDO� NDQ KHW
JHFOLSWH JHGHHOWH ELQQHQ KHW VFKHUP JHEUDFKW ZRUGHQ� ]RQGHU WH
FOLSSHQ�

'H KDUGZDUHPDWLJH SRVLWLRQHULQJ YDQ KHW VLJQDDO NDQ ZRUGHQ JHGDDQ
PHW GH NHX]H DC NIVEAU XLW KHW &+� 6(7 PHQX� (U YHUVFKLMQW GDQ
HHQ LQYRHUYHOG ZDDULQ HHQ VSDQQLQJVZDDUGH LQ 9ROWV NDQ ZRUGHQ
LQJHYRHUG� 'LH ZDDUGH ZRUGW ELM KHW LQJDQJVVLJQDDO RSJHWHOG� 0RHW
HHQ ZDDUGH ZRUGHQ DIJHWURNNHQ� GDQ PRHW GLH ZDDUGH DOV QHJDWLHI
JHWDO LQJHYRHUG ZRUGHQ� 'H JHWDOOHQ RS GH VSDQQLQJVDV ZRUGHQ DDQ�
JHSDVW�

%LM GH VRIWZDUHPDWLJH PHWKRGH ZRUGW na KHW VDPSHOHQ KHW VLJQDDO
JUDILVFK YHUVFKRYHQ� 'H]H PHWKRGH KHHIW GXV DOOHHQ HIIHFW RS GH
ZHHUJDYH YDQ KHW VLJQDDO� &OLSW KHW LQJDQJVVLJQDDO� GRRUGDW KHW JURWHU
LV GDQ KHW LQJHVWHOGH PHHWEHUHLN HQ KHW ZRUGW PHW GH VRIWZDUHPDWLJH
PHWKRGH YHUSODDWVW� GDQ EOLMIW KHW JHFOLSW� DOOHHQ YHUVFKLMQW GH FOLSSLQJ
QX GXLGHOLMN LQ EHHOG� +HW VLJQDDO LV GDQ DDQ GH ERYHQ� RI RQGHUNDQW
GXLGHOLMN DIJHNDSW� 'H]H SRVLWLRQHULQJVPHWKRGH LV YRRUDO EHGRHOG RP
WZHH VLJQDOHQ GLH HONDDU RYHUODSSHQ RS KHW VFKHUP� XLW HONDDU WH VFKXL�
YHQ�

'H VRIWZDUHPDWLJH SRVLWLRQHULQJ JDDW QLHW YLD HHQ SRSXS�PHQX� $DQ
GH OLQNHUNDQW YDQ KHW VFKHUP �ELM &+� (1 &+�� 237(//(1 HQ ;�<
:((5*$9( YRRU NDQDDO � DDQ GH UHFKWHUNDQW� EHYLQGHQ ]LFK WZHH
NOHLQH SLMOWMHV� ZDDUYDQ KHW SLMOWMH WHJHQ KHW NDGHU YDQ KHW VFKHUP YRRU
GH SRVLWLRQHULQJ LV� +HW EXLWHQVWH SLMOWMH LV YRRU KHW WULJJHUQLYHDX� GDW
ODWHU EHVSURNHQ ZRUGW�
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(U ]LMQ � RI � SLMOWMHV� DIKDQNHOLMN RI � RI � NDQDOHQ ZHHUJHJHYHQ ZRU�
GHQ� 6OHFKWV � SLMOWMH NDQ DFWLHI ]LMQ� GDW ZRUGW QRUPDDO ZHHUJHJHYHQ�
GH DQGHUH SLMOWMHV ZRUGHQ JHwQYHUWHHUG ZHHUJHJHYHQ� ,Q GH ERYHQ�
VWDDQGH DIEHHOGLQJ LV KHW SRVLWLRQHULQJVSLMOWMH YDQ NDQDDO � DFWLHI�

Opmerking :DQQHHU KHW LQJDQJVVLJQDDO FOLSW� NDQ GLW PHW KHW '&
1,9($8 �KDUGZDUH RIIVHW� ZRUGHQ YHUVFKRYHQ� 'H VRIWZDUH YHU�
VFKXLYLQJ GLHQW RP KHW VLJQDDO WH YHUVFKXLYHQ RYHU KHW EHHOGVFKHUP�

+HW SLMOWMH JHHIW GH RIIVHW� KHW � 9ROW QLYHDX DDQ� 'H RIIVHW NDQ DOV YROJW
LQJHVWHOG ZRUGHQ�

Opmerking 2P GH RIIVHW DDQ WH SDVVHQ� PDJ JHHQ SRSXS�PHQX
DFWLHI ]LMQ�

TL +HW RIIVHW QLYHDX RPKRRJ YHUSODDWVHQ

TN +HW RIIVHW QLYHDX RPODDJ YHUSODDWVHQ

TK +HW RIIVHW QLYHDX LQ KHW PLGGHQ SODDWVHQ

TO +HW YROJHQGH RIIVHW� RI WULJJHUQLYHDX DFWLYHUHQ

TM +HW YRULJH RIIVHW� RI WULJJHUQLYHDX DFWLYHUHQ

TH +HW RIIVHW QLYHDX ERYHQLQ SODDWVHQ

TU +HW RIIVHW QLYHDX RQGHULQ SODDWVHQ

T� 'H VWDSJURRWWH YHUJURWHQ �� PDDO�

T� 'H VWDSJURRWWH YHUNOHLQHQ �� PDDO�

Opmerking 'H VWDSJURRWWH YDQ KHW YHUSODDWVHQ YDQ KHW RIIVHWQLYHDX
RI WULJJHUQLYHDX NDQ ZRUGHQ YHUDQGHUG PHW GH �6KLIW��! HQ
�6KLIW��!WRHWVHQ

+HW RIIVHW QLYHDX NDQ RRN PHW GH PXLV ZRUGHQ LQJHVWHOG� 'DW NDQ
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GRRU PHW GH PXLVFXUVRU RS KHW LQ WH VWHOOHQ RIIVHW SLMOWMH WH JDDQ VWDDQ
HQ GLW GDQ WH YHUVOHSHQ� 6OHSHQ� GH OLQNHU PXLVNQRS LQGUXNNHQ HQ LQ�
JHGUXNW KRXGHQ HQ GDQ GH PXLV YHUSODDWVHQ� 'H PXLVFXUVRU YHUGZLMQW
KLHUELM� $OV KHW SLMOWMH RS GH JHZHQVWH SODDWV VWDDW� GH OLQNHU PXLVNQRS
ZHHU ORVODWHQ� 'H PXLVFXUVRU ZRUGW ZHHU ]LFKWEDDU�

Opmerking $OV GH SRVLWLH YLD GH VRIWZDUHPDWLJH PHWKRGH ZRUGW
DDQJHSDVW� ZRUGW KHW WULJJHUQLYHDX YDQ GDW NDQDDO HYHQUHGLJ DDQJ�
HSDVW� ]RGDW KHW VLJQDDO RS GH]HOIGH ZLM]H JHWULJJHUG EOLMIW�

Vergroten of verkleinen van de verticale as

'H JHPHWHQ ZDDUGHQ NXQQHQ VRIWZDUHPDWLJ YHUVWHUNW RI YHU]ZDNW
ZRUGHQ� 'DDUGRRU LV KHW PRJHOLMN GH YHUWLFDOH DV WH YHUJURWHQ RI WH
YHUNOHLQHQ� 7HYHQV LV KHW PRJHOLMN GH PHHWZDDUGHQ WH LQYHUWHUHQ� 1D
VHOHFWHUHQ YDQ GH NHX]H VERSTERKING XLW KHW PHQX &+� 6(7
YHUVFKLMQW HHQ LQYRHUYHOG ZDDULQ HHQ YHUPHQLJYXOGLJLQJVIDFWRU NDQ
ZRUGHQ LQJHYRHUG� 'LH ZDDUGH PRHW OLJJHQ WXVVHQ �� WRW ���� RI
WXVVHQ ��� WRW �� 'H JHPHWHQ ZDDUGHQ ZRUGHQ YHUPHQLJYXOGLJG PHW
KHW LQJHYRHUGH JHWDO HQ GDQ RS KHW VFKHUP ZHHUJHJHYHQ�

'H 9(567(5.,1* NDQ JHEUXLNW ZRUGHQ RP HHQ VLJQDDO WH LQYHUWH�
UHQ� 6WHO X PHHW WZHH VLJQDOHQ HQ ZLOW KHW VLJQDDO RS NDQDDO � DIWUHNNHQ
YDQ KHW VLJQDDO RS NDQDDO �� 'DQ PRHW GH 9(567(5.,1* YDQ NDQDDO �
RS �� JH]HW ZRUGHQ HQ GH 9(567(5.,1* YDQ NDQDDO � RS ��� 'RRU
QX 237(//(1 WH NLH]HQ XLW KHW PHQX 02'( ZRUGW �NDQDDO � � ND�
QDDO �� ZHHUJHJHYHQ�

Opmerking 'RRU GH 9(567(5.,1* �� WH NLH]HQ� NXQQHQ WZHH
VLJQDOHQ YDQ HONDDU ZRUGHQ DIJHWURNNHQ�

(HQ DQGHUH PRJHOLMNKHLG LV WZHH VLJQDOHQ YDQ YHUVFKLOOHQGH JURRWWH RS
KHW VFKHUP HYHQ JURRW ZHHU JHYHQ� ]RGDW ]H EHWHU YHUJHOHNHQ NXQ�
QHQ ZRUGHQ� 6WHO X PHHW RS NDQDDO � HHQ EORNVSDQQLQJ YDQ � 9ROW HQ
RS NDQDDO � HHQ EORNVSDQQLQJ YDQ � 9ROW� 'H 9(567(5.,1* YDQ
NDQDDO � ZRUGW GDQ RS ��� JH]HW HQ GH 9(567(5.,1* YDQ NDQDDO �
RS �� %HLGH VLJQDOHQ ZRUGHQ GDQ HYHQ JURRW ZHHUJHJHYHQ�
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,Q GH RQGHUVWDDQGH DIEHHOGLQJ LV GDW ZHHUJHJHYHQ� %RYHQLQ VWDDW
&+�� KHW RQGHUVWH VLJQDDO LV &+�� 'H OLQNHU VSDQQLQJVDV LV YRRU &+��
GH UHFKWHU YRRU &+��

(HQ GHUGH WRHSDVVLQJ LV KHW DI]RQGHUOLMN ZHHUJHYHQ YDQ WZHH VLJQDOHQ
LQ HHQ VRRUW 
VSOLW VFUHHQ PRGH
� 'RRU GH 9(567(5.,1* YDQ EHLGH
NDQDOHQ RS ��� WH ]HWWHQ HQ GH RIIVHW YDQ NDQDDO � � GLYLVLHV RPKRRJ
HQ GH RIIVHW YDQ NDQDDO � � GLYLVLHV RPODDJ WH YHUVFKXLYHQ� NXQQHQ GH
WZHH NDQDOHQ DSDUW ZRUGHQ ZHHUJHJHYHQ�
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Aanpassen van de eenheid van de verticale as

/DQJV GH YHUWLFDOH DV YDQ KHW VFKHUP ZRUGW QRUPDDO GH VSDQQLQJ YDQ
KHW LQJDQJVVLJQDDO XLWJH]HW� 'H HHQKHLG LV GDQ 9ROW HQ GH JHWDOOHQ ELM
GH DV NRPHQ RYHUHHQ PHW GH JURRWWH YDQ KHW LQJDQJVVLJQDDO�

+HW LV ELM GH 73��� PRJHOLMN HHQ HLJHQ� DQGHUH GHILQLsULQJ YDQ GH
YHUWLFDOH DV WH PDNHQ�

0HW GH NHX]H EENHEID XLW KHW PHQX &+� 6(7 NDQ GH HHQKHLG YDQ
GH YHUWLFDOH DV ZRUGHQ LQJHVWHOG�

(U YHUVFKLMQW HHQ SRSXS�PHQX PHW �� NHX]HQ� 'H HHQKHLG GLH JHNR�
]HQ ZRUGW� YHUVFKLMQW DDQ GH ERYHQNDQW YDQ GH YHUWLFDOH DV RS KHW
VFKHUP� 2RN ELM HHQ DIGUXN RS SDSLHU ZRUGW GH JHNR]HQ HHQKHLG
DIJHEHHOG� %LM DFWLYHUHQ YDQ GH OHJH NHX]H YHUVFKLMQW HHQ LQYRHUYHOG
ZDDULQ HHQ HLJHQ HHQKHLG NDQ ZRUGHQ LQJHYRHUG� PHW HHQ PD[LPXP
OHQJWH YDQ � WHNHQV�

+HW ((1+(,' SRSXS�PHQX NDQ RRN RS HHQ DQGHUH PDQLHU ZRUGHQ
RSJHURHSHQ� QDPHOLMN GRRU PHW GH PXLVFXUVRU RS GH ((1+(,'
DDQGXLGLQJ RS KHW EHHOGVFKHUP WH JDDQ VWDDQ HQ GDQ RS GH OLQNHU
PXLVNQRS WH GUXNNHQ�

$OV X PHHW DDQ HHQ WHPSHUDWXXURSQHPHU� GDQ NXQW X DOV HHQKHLG
ELMYRRUEHHOG 
*5$'(1 &
 NLH]HQ�
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0HW GH NHX]H EENHEDEN/VOLT XLW KHW PHQX &+� 6(7 NDQ HHQ
RPUHNHQIDFWRU ZRUGHQ LQJHYRHUG YRRU GH JHNR]HQ HHQKHLG YDQ GH
YHUWLFDOH DV� (U YHUVFKLMQW HHQ LQYRHUYHOG ZDDULQ GH RPUHNHQIDFWRU NDQ
ZRUGHQ LQJHYRHUG� +HW LQJHYRHUGH JHWDO ZRUGW YHUPHQLJYXOGLJG PHW
GH ZDDUGHQ ODQJV GH YHUWLFDOH DV HQ KHW UHVXOWDDW ZRUGW GDQ ODQJV GH
YHUWLFDOH DV ZHHUJHJHYHQ� LQ SODDWV YDQ GH RRUVSURQNHOLMNH ZDDUGHQ�

$OV X PHHW PHW HHQ SUREH GLH �� NHHU YHU]ZDNW� GDQ NDQ PHW GH
NHX]H ((1+('(1�92/7 KHW JHWDO �� ZRUGHQ LQJHYRHUG� ]RGDW GH
MXLVWH VSDQQLQJVZDDUGHQ ODQJV GH YHUWLFDOH DV ZRUGHQ ZHHUJHJHYHQ�

(HQ DQGHUH WRHSDVVLQJ LV GH KLHUERYHQ YRRUJHVWHOGH PHWLQJ DDQ HHQ
WHPSHUDWXXURSQHPHU� 6WHO GDW ELM GH WHPSHUDWXXURSQHPHU HHQ WHP�
SHUDWXXUYHUDQGHULQJ YDQ � JUDGHQ HHQ VSDQQLQJVYHUDQGHULQJ YDQ �
9ROW WRW JHYROJ KHHIW� 'RRU LQ KHW LQYRHUYHOG KHW JHWDO � LQ WH YRHUHQ�
LV GH WHPSHUDWXXUYHUDQGHULQJ QX GLUHFW LQ KHW MXLVWH DDQWDO JUDGHQ DI WH
OH]HQ�

+HW LV YHUGHU RRN QRJ PRJHOLMN HHQ RIIVHW DDQ GH YHUWLFDOH DV WRH WH
NHQQHQ� 0HW KHW LQYRHUYHOG GDW PHW GH NHX]H EENHE-
DEN/OFFSET XLW KHW PHQX &+� 6(7 RSJHURHSHQ ZRUGW� NDQ HHQ
RIIVHW LQJHYRHUG ZRUGHQ� 'LH RIIVHW ZRUGW ELM GH getallen langs de
verticale as RSJHWHOG� (U ZRUGW GXV QLHWV PHW KHW JHPHWHQ VLJQDDO
JHGDDQ�

(HQ PRJHOLMNH WRHSDVVLQJ LV ZHHU GH KLHUYRRU JHQRHPGH WHPSHUD�
WXXUPHWLQJ� 6WHO GDW GH WHPSHUDWXXURSQHPHU ELM � �& HHQ XLWJDQJV�
VSDQQLQJ KHHIW YDQ ��� 9ROW� 'RRU QX HHQ ((1+('(1�2))6(7 YDQ
���� [ �� LQ WH YRHUHQ� ZRUGW KHW QXOSXQW YDQ GH YHUWLFDOH DV ]RGDQLJ
YHUVFKRYHQ GDW GH WHPSHUDWXXU GLUHFW DIOHHVEDDU LV� 'H H[WUD IDFWRU �
LV QRGLJ YRRU GH YHUUHNHQLQJ YDQ GH IDFWRU GLH LQJHYRHUG ZDV ELM ((1�
+('(1�92/7�

Instellen van de tijdas

/DQJV GH KRUL]RQWDOH DV YDQ KHW VFKHUP LV GH WLMG XLWJH]HW ZDDULQ JH�
PHWHQ LV� 'H RVFLOORVFRRS PHHW DOWLMG WZHH VFKHUPHQ �SDJLQD
V� PHW
PHHWZDDUGHQ� 'H SDJLQD GLH VWDQGDDUG RS KHW VFKHUP VWDDW LV GH
SDJLQD QD KHW WULJJHUPRPHQW� SRVW WULJJHU� 'H DQGHUH SDJLQD LV GH
SDJLQD YRRU KHW WULJJHUPRPHQW� SUH WULJJHU� (U NDQ WXVVHQ EHLGH SDJL�
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QD
V JHVFKDNHOG ZRUGHQ PHW �3J8S! HQ �3J'Q!� �3J8S! JHHIW
GH SDJLQD QD KHW WULJJHUPRPHQW� �3J'Q! GH SDJLQD YRRU KHW WULJ�
JHUPRPHQW� 0HW GH WRHWVHQ ��! HQ ��! LV GH VWDSJURRWWH DDQ WH
SDVVHQ�

'H JHPHWHQ ZDDUGHQ EOLMYHQ RS KHW VFKHUP VWDDQ WRW GH YROJHQGH
SDJLQD
V ]LMQ JHPHWHQ�

Instellen van de tijdbasis

0HW GH NHX]H TIME/DIV XLW KHW KRRIGPHQX LV GH WLMGEDVLV LQ WH VWHO�
OHQ� 'RRU GH NHX]H WH DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PHQX PHW ��
WLMGEHUHLNHQ� :RUGW XLW GH OLMVW 0.2 SEC JHNR]HQ� GDQ NRPW ppQ WLMGV�
GLYLVLH RYHUHHQ PHW ��� VHFRQGH� +HW KHOH EHHOGVFKHUP � � PHHW�
SDJLQD� EHYDW WLHQ GLYLVLHV HQ NRPW GDQ RYHUHHQ PHW HHQ WLMG YDQ �
VHFRQGHQ�

+HW SRSXS�PHQX YRRU GH WLMGEDVLVLQVWHOOLQJ LV RRN RS WH URHSHQ GRRU
PHW GH PXLVFXUVRU RS HHQ YDQ GH JHWDOOHQ ODQJV GH WLMGDV WH JDDQ VWDDQ
HQ GDQ GH OLQNHU PXLVNQRS LQ WH GUXNNHQ�

(ONH GLYLVLH EHVWDDW XLW �� VDPSOHV� 'H KHOH PHHWSDJLQD EHVWDDW XLW ���
VDPSOHV� 0HW GH NHX]H YDQ ��� VHFRQGHQ SHU GLYLVLH ZRUGW HONH
������  � PVHF HHQ VDPSOH JHQRPHQ� +HW WRWDOH VDPSOHSURFHV
GXXUW GDQ � PHHWSDJLQD
V [ �� GLYLVLHV [ ��� VHF�GLY  � VHFRQGHQ� $OV
ELQQHQ GLH � VHFRQGHQ RS HHQ WRHWV ZRUGW JHGUXNW� ZRUGW KHW VDP�
SOHSURFHV DIJHEURNHQ HQ ZRUGW RS GH WRHWVDDQVODJ JHUHDJHHUG�

(U NDQ JHNR]HQ ZRUGHQ XLW GH YROJHQGH WLMGEDVLVLQVWHOOLQJHQ�
� �V�GLY� � �V�GLY� � �V�GLY� �� �V�GLY� �� �V�GLY� �� �V�GLY� ��� PV�GLY�
��� PV�GLY� ��� PV�GLY� � PV�GLY� � PV�GLY� � PV�GLY� �� PV�GLY� ��
PV�GLY� �� PV�GLY� ��� V�GLY� ��� V�GLY HQ ��� V�GLY�

Opmerking 'H VWDQG ��VHF�GLY LV DOOHHQ EHVFKLNEDDU YRRU NDQDDO ��
ELM NDQDDO �� &+� (1 &+�� 237(//(1 HQ ;�< :((5*$9( LV GH
VQHOVWH WLMGEDVLVVWDQG ��VHF�GLY�

'H $QDORRJ QDDU 'LJLWDDO RP]HWWHUV �$�' FRQYHUWHUV� YDQ NDQDDO � HQ
NDQDDO � NXQQHQ HON PHWHQ PHW HHQ VQHOKHLG YDQ �� 0VDPSOHV SHU
VHFRQGH� 'DW NRPW RYHUHHQ PHW HHQ WLMGEDVLV YDQ ��VHF�GLY�
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%LM NDQDDO � ZRUGW GH ��VHF�GLY VWDQG JHPDDNW GRRU GH $�' FRQYHU�
WHUV YDQ ]RZHO NDQDDO � DOV NDQDDO � WH JHEUXLNHQ YRRU KHW PHWHQ YDQ
NDQDDO �� 'RRU GH FRQYHUWHU YDQ NDQDDO � WH ODWHQ PHWHQ RS WLMGVWLSSHQ
GLH SUHFLHV WXVVHQ GH PHHWSXQWHQ YDQ NDQDDO � OLJJHQ� NDQ GH PHHW�
VQHOKHLG YHUGXEEHOG ZRUGHQ QDDU �� 0VDPSOHV SHU VHFRQGH�

Vergroten van de horizontale as

'RRU GH NHX]H TIME-MAG XLW KHW KRRIGPHQX WH DFWLYHUHQ� YHU�
VFKLMQW HHQ SRSXS�PHQX� ZDDULQ XLW � WLMGDVYHUJRWLQJHQ JHNR]HQ NDQ
ZRUGHQ�

:RUGW GH NHX]H 10* JHDFWLYHHUG� GDQ ZRUGW GH WLMGDV �� PDDO YHU�
JURRW�

+HW XLWYHUJURWH GHHO YDQ KHW EHHOGVFKHUP ZRUGW ZHHUJHJHYHQ GRRU
WZHH RQGHUOLQJ YHUERQGHQ SLMOWMHV RQGHU LQ KHW EHHOGVFKHUP� +HW
WLMGDVYHUJURWLQJVJHELHG NDQ PHW GH �3J8S! HQ �3J'Q!WRHWVHQ HQ
PHW GH PXLV YHUSODDWVW ZRUGHQ� 'RRU GH PXLVFXUVRU RS KHW EDONMH WH
SODDWVHQ HQ GH OLQNHU PXLVNQRS LQ WH GUXNNHQ HQ LQJHGUXNW WH KRXGHQ�
NDQ GRRU GH PXLV WH YHUSODDWVHQ KHW JHELHG YHUSODDWVW ZRUGHQ� %LM
YHUSODDWVHQ PHW WRHWVHQERUG JHOGW YHUGHU QRJ GDW GH VWDSJURRWWH
YHUJURRW RI YHUNOHLQG NDQ ZRUGHQ PHW GH ��! HQ ��!WRHWVHQ�

'H YHUJURWLQJHQ ZDDUXLW JHNR]HQ NDQ ZRUGHQ ]LMQ� �� �� �� �� ��� HQ
�� PDDO�

Triggeren

2P JRHG DDQ HHQ VLJQDDO WH NXQQHQ PHWHQ PRHW LQ WH VWHOOHQ ]LMQ
ZDQQHHU GH ZHHUJDYH YDQ KHW VLJQDDO EHJLQW� 2P GDW WH EHZHUNVWHOOL�
JHQ LV HHQ RVFLOORVFRRS XLWJHUXVW PHW HHQ WULJJHUFLUFXLW� 'H ZHUNLQJ
YDQ KHW WULJJHUFLUFXLW LV DOV YROJW�
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+HW LQJDQJVVLJQDDO ZRUGW YHUJHOHNHQ PHW WZHH LQ KHW WULJJHUFLUFXLW
DDQZH]LJH JHOLMNVSDQQLQJVQLYHDX
V� KHW arminglevel HQ KHW firingle-
vel. =RGUD GH LQJDQJVVSDQQLQJ KHW QLYHDX YDQ KHW DUPLQJOHYHO SDV�
VHHUW� ZRUGW KHW WULJJHUFLUFXLW RS VFKHUS JH]HW� $OV GDDUQD KHW LQJDQJV�
VLJQDDO KHW QLYHDX YDQ KHW ILULQJOHYHO SDVVHHUW� ZRUGW KHW WULJJHUFLUFXLW
DFWLHI HQ JHQHUHHUW HHQ SXOV� 'LH SXOV ZRUGW JHEUXLNW RP GH ZHHUJDYH
YDQ KHW VLJQDDO WH VWDUWHQ�

+HW DUPLQJOHYHO HQ KHW ILULQJOHYHO ]LMQ JHNRSSHOG GRRU GH WULJJHUK\VWH�
UHVH HQ KXQ QLYHDX ZRUGW EHSDDOG GRRU KHW WULJJHUQLYHDX� +HW ILULQJOH�
YHO NRPW RYHUHHQ PHW KHW WULJJHUQLYHDX� 'H WULJJHUK\VWHUHVH EHSDDOW
ELM ZHONH VLJQDDOJURRWWH�YHUDQGHULQJ QRJ JHWULJJHUG NDQ ZRUGHQ� GH
YHUDQGHULQJ PRHW QDPHOLMN ]R JURRW ]LMQ GDW EHLGH QLYHDX
V JHSDVVHHUG
ZRUGHQ� 0HW HHQ NOHLQH WULJJHUK\VWHUHVH NDQ VWDELHO ZRUGHQ JHWULJJH�
UHG RS HHQ NOHLQ VLJQDDO� ,QGLHQ KHW VLJQDDO HFKWHU YHHO UXLV EHYDW� NDQ
ELM HHQ NOHLQH WULJJHUK\VWHUHVH RS GH UXLV JHWULJJHUG ZRUGHQ LQ SODDWV
YDQ KHW HLJHQOLMNH VLJQDDO� ZDW HHQ RQUXVWLJ EHHOG RSOHYHUW� 'DQ LV HHQ
WULJJHUK\VWHUHVH JURWHU GDQ KHW UXLVQLYHDX EHWHU�

,Q GH YRRUJDDQGH DIEHHOGLQJ ]LMQ HHQ LQJDQJVVLJQDDO HQ GH WZHH QL�
YHDX
V DDQJHJHYHQ� (U LV KLHU VSUDNH YDQ WULJJHULQJ RS HHQ RSJDDQGH
IODQN� +HW VLJQDDO JDDW YDQ ODDJ QDDU KRRJ GRRU GH EHLGH OHYHOV� %LM
WULJJHUHQ RS HHQ QHHUJDDQGH IODQN ZRUGHQ KHW DUPLQJOHYHO HQ KHW
ILULQJOHYHO YHUZLVVHOG� +HW VLJQDDO JDDW GDQ YDQ KRRJ QDDU ODDJ GRRU
EHLGH QLYHDX
V�
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Instellen van de triggerbron

0HW GH NHX]H TRIGSOURCE XLW KHW KRRIGPHQX NDQ JHVHOHFWHHUG
ZRUGHQ RS ZHON VLJQDDO JHWULJJHUG PRHW ZRUGHQ� 'RRU KHW DFWLYHUHQ
YDQ GH NHX]H ZRUGW HHQ SRSXS�PHQX RSJHURHSHQ PHW GDDULQ YLMI
EURQQHQ ZDDURS JHWULJJHUG NDQ ZRUGHQ� 75,* &+�� 75,* &+��
$1' 75,*� 25 75,* HQ 75,* (;7�

%LM 75,* &+� HQ 75,* &+� ZRUGW JHWULJJHUG RS NDQDDO � UHVSHFWLH�
YHOLMN NDQDDO ��

%LM $1' 75,* ZRUGW ]RZHO QDDU NDQDDO � DOV QDDU NDQDDO � JHNHNHQ�
3DV DOV NDQDDO � EN NDQDDO � DDQ KXQ HLJHQ WULJJHUYRRUZDDUGHQ KHE�
EHQ YROGDDQ� JHHIW KHW WULJJHUFLUFXLW HHQ WULJJHUSXOV DI�

%LM 25 75,* ZRUGW ]RZHO QDDU NDQDDO � DOV QDDU NDQDDO � JHNHNHQ�
=RGUD NDQDDO � OF NDQDDO � DDQ KDDU WULJJHUYRRUZDDUGH YROGRHW�
JHHIW KHW WULJJHUFLUFXLW HHQ WULJJHUSXOV DI�

Opmerking 'H WULJJHUEURQQHQ $1' 75,* HQ 25 75,* ]LMQ KRRIG�
]DNHOLMN ]LQYRO LQGLHQ GH WULJJHU WLPH�RXW RS 21(,1',* LV JH]HW HQ
21( 6+27 RI $872 ',6. PHWLQJHQ YHUULFKW ZRUGW�

%LM 75,* (;7 ZRUGW JHWULJJHUG RS HHQ H[WHUQ VLJQDDO� GDW NRPW YDQ GH
FRQQHFWRU -�� RS GH SULQW YDQ GH 73���� 'LW LV HHQ GLJLWDOH LQJDQJ�

Opmerking %LM GH GLJLWDOH H[WHUQH WULJJHULQJDQJ PDJ GH VSDQQLQJ
QLHW KRJHU ZRUGHQ GDQ ��� 9ROW HQ QLHW ODJHU ZRUGHQ GDQ � 9ROW�

Instellen van de triggerhysterese

'RRU GH NHX]H HYSTERESIS XLW KHW KRRIGPHQX WH DFWLYHUHQ YHU�
VFKLMQW HHQ SRSXS�PHQX PHW �� PRJHOLMNKHGHQ YRRU GH WULJJHUK\VWH�
UHVH� � ',9� ����� ',9� ���� ',9� ��� ',9� ���� ',9� ��� ',9� ����
',9� ��� ',9� ���� ',9� ��� ',9� ���� ',9 HQ ��� ',9�

$OV ELMYRRUEHHOG 0.25 DIV ZRUGW JHVHOHFWHHUG� GDQ ZRUGW GH WULJJHU�
K\VWHUHVH LQJHVWHOG RS ���� GLYLVLH�
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Instellen van het triggerniveau

'H LQVWHOOLQJ YDQ KHW WULJJHUQLYHDX JDDW QLHW YLD HHQ SRSXS�PHQX� $DQ
GH OLQNHUNDQW YDQ KHW VFKHUP �ELM &+� (1 &+�� 237(//(1 HQ ;�<
:((5*$9( YRRU NDQDDO � DDQ GH UHFKWHUNDQW� EHYLQGHQ ]LFK WZHH
NOHLQH SLMOWMHV� ZDDUYDQ KHW SLMOWMH WHJHQ KHW NDGHU YDQ KHW VFKHUP YRRU
GH SRVLWLRQHULQJ LV� +HW EXLWHQVWH SLMOWMH LV YRRU KHW WULJJHUQLYHDX�
(U ]LMQ WZHH RI YLHU SLMOWMHV� DIKDQNHOLMN RI HHQ RI WZHH NDQDOHQ ZHHUJH�
JHYHQ ZRUGHQ� 6OHFKWV HHQ SLMOWMH NDQ DFWLHI ]LMQ� GDW ZRUGW QRUPDDO
ZHHUJHJHYHQ� GH DQGHUH SLMOWMHV ZRUGHQ JHwQYHUWHHUG ZHHUJHJHYHQ�
+HW SLMOWMH JHHIW KHW WULJJHUQLYHDX DDQ� +HW WULJJHUQLYHDX NDQ DOV YROJW
LQ�JHVWHOG ZRUGHQ�

Opmerking 2P KHW WULJJHUQLYHDX DDQ WH SDVVHQ� PDJ JHHQ SRSXS�
PHQX DFWLHI ]LMQ�

TL +HW WULJJHUQLYHDX RPKRRJ YHUSODDWVHQ

TN +HW WULJJHUQLYHDX RPODDJ YHUSODDWVHQ

TK +HW WULJJHUQLYHDX LQ KHW PLGGHQ SODDWVHQ

TO +HW YROJHQGH RIIVHW� RI WULJJHUQLYHDX DFWLYHUHQ

TM +HW YRULJH RIIVHW� RI WULJJHUQLYHDX DFWLYHUHQ

TH +HW WULJJHUQLYHDX ERYHQLQ SODDWVHQ

TU +HW WULJJHUQLYHDX RQGHULQ SODDWVHQ

T� 'H VWDSJURRWWH YHUJURWHQ �� PDDO�

T� 'H VWDSJURRWWH YHUNOHLQHQ �� PDDO�

+HW WULJJHUQLYHDX NDQ RRN PHW GH PXLV ZRUGHQ LQJHVWHOG� 'DW NDQ
GRRU PHW GH PXLVFXUVRU RS KHW LQ WH VWHOOHQ WULJJHUQLYHDX SLMOWMH WH JDDQ
VWDDQ HQ GLW GDQ WH YHUVOHSHQ� 6OHSHQ� GH OLQNHU PXLVNQRS LQGUXNNHQ HQ
LQJHGUXNW KRXGHQ HQ GDQ GH PXLV YHUSODDWVHQ� 'H PXLVFXUVRU YHU�
GZLMQW KLHUELM� $OV KHW SLMOWMH RS GH JHZHQVWH SODDWV VWDDW� GH OLQNHU
PXLVNQRS ZHHU ORVODWHQ� 'H PXLVFXUVRU ZRUGW ZHHU ]LFKWEDDU�

Opmerking $OV GH SRVLWLH YLD GH VRIWZDUHPDWLJH PHWKRGH ZRUGW
DDQJHSDVW� ZRUGW KHW WULJJHUQLYHDX YDQ GDW NDQDDO HYHQUHGLJ DDQJ�
HSDVW� ]RGDW KHW VLJQDDO RS GH]HOIGH ZLM]H JHWULJJHUG EOLMIW�
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Instellen van de triggerflank

'H WULJJHUIODQN LV LQ WH VWHOOHQ PHW GH NHX]H SLOPE ± XLW KHW KRRIG�
PHQX� 'RRU KHW DFWLYHUHQ YDQ GH NHX]H YHUDQGHUW GH WHNVW LQ KHW
PHQX HQ ZRUGW GH WULJJHUIODQN RPJHVFKDNHOG� %LM 6/23( � ZRUGW
JHWULJJHUG RS GH RSJDDQGH IODQN YDQ KHW VLJQDDO HQ ELM 6/23( � RS GH
QHHUJDDQGH IODQN YDQ KHW VLJQDDO� $DQ GH WHNVW LV WH ]LHQ RS ZHONH IODQN
JHWULJJHUG ZRUGW�

Instellen van de trigger time-out

,QGLHQ KHW LQJDQJVVLJQDDO QLHW YROGRHW DDQ GH LQJHVWHOGH WULJJHU YRRU�
ZDDUGHQ� ]XOOHQ JHHQ QLHXZH PHHWZDDUGHQ ZRUGHQ ZHHUJHJHYHQ HQ
EOLMIW KHW ODDWVW ZHHUJHJHYHQ VLJQDDO RS KHW VFKHUP VWDDQ� 'DW NDQ ELM
HHQ RQEHNHQG VLJQDDO HUJ ODVWLJ ]LMQ� RPGDW GDQ QLHW EHNHQG LV KRH KHW
WULJJHUFLUFXLW LQJHVWHOG PRHW ZRUGHQ� 2P LQ GDW JHYDO WRFK LHWV WH ]LHQ
YDQ ZDW RS GH NDQDOHQ LV DDQJHVORWHQ� LV KHW WULJJHUFLUFXLW YRRU]LHQ YDQ
HHQ WLPH�RXW LQVWHOOLQJ�

0HW GH WLPH�RXW LQVWHOOLQJ ZRUGW EHSDDOG KRH ODQJ PD[LPDDO RS HHQ
WULJJHUSXOV JHZDFKW ZRUGW� ,V GLH WLMG YHUVWUHNHQ� GDQ ZRUGHQ GH GDQ
EHVFKLNEDUH PHHWJHJHYHQV ZHHUJHJHYHQ� (U ]DO GDQ JHHQ UXVWLJ EHHOG
YDQ KHW LQJDQJVVLJQDDO YHUVFKLMQHQ� PDDU KHW JHHIW ZHO HHQ LQGUXN KRH
GH WULJJHU LQJHVWHOG PRHW ZRUGHQ�

'RRU GH NHX]H TIME-OUT XLW KHW KRRIGPHQX WH DFWLYHUHQ YHUVFKLMQW
HHQ SRSXS�PHQX PHW �� NHX]HPRJHOLMNKHGHQ YRRU GH WULJJHU WLPH�
RXW� � ',9� �� ',9� �� ',9� �� ',9� ��� ',9� ��� ',9� ��� ',9�
���� ',9� ���� ',9� ���� ',9� ����� ',9 HQ 21(,1',*�

:RUGW ELMYRRUEHHOG 100 DIV LQJHVWHOG� ELM HHQ WLMGEDVLVLQVWHOOLQJ YDQ
��� PV�GLY� GDQ ZRUGW PD[LPDDO ��� 
 ��� PV  �� PV JHZDFKW RS
HHQ WULJJHU� %LM GH NHX]HONEINDIG ZRUGW RQHLQGLJ ODQJ JHZDFKW�

9RRUEHHOG� 6WHO GDW X DDQ HHQ VLJQDDO KHHIW� ZDDU VRPV HHQ VWRRUSXOVMH
RS VWDDW� 8 ZLOW GLH SXOV EHNLMNHQ� KRH PRHW X GDQ GH WULJJHU LQVWHOOHQ"
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8 EHQW JHwQWHUHVVHHUG LQ GH VWRRUSXOV� GXV GH 6/23( PRHW RS GH
RSJDDQGH IODQN ZRUGHQ LQJHVWHOG� +HW WULJJHUQLYHDX PRHW ]RGDQLJ LQ�
JHVWHOG GDW KHW QRUPDOH VLJQDDO DOWLMG RQGHU KHW ILULQJOHYHO EOLMIW� PDDU GH
VWRRUSXOV ERYHQ KHW ILULQJOHYHO XLWNRPW� 'H WULJJHUK\VWHUHVH PRHW ]R
LQJHVWHOG ZRUGHQ GDW KHW VLJQDDO PHW VWRRUSXOV JURWHU LV GDQ GH WULJJHU�
K\VWHUHVH� 'H WULJJHU WLPH�RXW PRHW JURRW JHPDDNW ZRUGHQ� LQ LHGHU
JHYDO JURWHU GDQ GH WLMG GDW KHW GXXUW YRRU HHQ YROJHQGH VWRRUSXOV
YRRUNRPW� 6WDDW GH WLMG WH NRUW� GDQ ZRUGW KHW EHHOG WH YURHJ YHUYDQJ�
HQ GRRU GH QLHXZH JHPHWHQ ZDDUGHQ ]RGDW GH ODDWVW JHPHWHQ SXOV
YHUGZLMQW�

Stilzetten van het beeld

2P WH YRRUNRPHQ GDW HHQ EHSDDOG VFKHUP PHW PHHWZDDUGHQ ZRUGW
RYHUVFKUHYHQ GRRU QLHXZH PHHWZDDUGHQ� NDQ KHW PHWHQ HQ ZHHU�
JHYHQ YDQ KHW LQJDQJVVLJQDDO ZRUGHQ VWRSJH]HW� 'DW ZRUGW JHGDDQ
PHW GH NHX]H LIVE XLW KHW KRRIGPHQX� $OV /,9( ZRUGW JHDFWLYHHUG�
ZRUGW KHW PHHWSURFHV HQ GH ZHHUJDYH PHWHHQ VWRSJH]HW� +HW ODDWVW
JHPHWHQ HQ ZHHUJHJHYHQ VLJQDDO EOLMIW RS KHW EHHOG VWDDQ HQ NDQ XLW�
JHEUHLG EHNHNHQ ZRUGHQ� +HW NDQ ELMYRRUEHHOG YHUJURRW ZRUGHQ�
7HYHQV YHUDQGHUW GH WHNVW LQ KHW PHQX YDQ /,9( QDDU )5((=(� RP
DDQ WH JHYHQ GDW KHW EHHOG 
EHYURUHQ
 LV� 2RN NRPW HU HHQ NHX]H ELM LQ
KHW KRRIG PHQX�ONE SHOT�

+HW PHHWSURFHV LV ZHHU WH VWDUWHQ GRRU QRJPDDOV GH]HOIGH NHX]H� QX
)5((=(� WH DFWLYHUHQ� )5((=( YHUDQGHUW ZHHU LQ /,9( HQ 21(
6+27 YHUGZLMQW ZHHU�
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$OV KHW PHHWSURFHV LV JHVWRSW GRRU YDQ /,9( QDDU )5((=( WH VFKDNH�
OHQ� NDQ DOVQRJ JHPHWHQ ZRUGHQ GRRU ONE SHOT WH DFWLYHUHQ� (U
ZRUGHQ GDQ LQ HHQ NHHU WZHH PHHWSDJLQD
V JHPHWHQ HQ RS KHW
VFKHUP JH]HW� 'DDUQD VWRSW KHW PHHWSURFHV ZHHU� 7LMGHQV KHW PHWHQ
YHUDQGHUW GH WHNVW YDQ 21( 6+27 LQ 0($685(� $OV KHW PHWHQ NODDU
LV HQ KHW JHPHWHQ VLJQDDO RS KHW EHHOG LV JH]HW� NRPW GH WHNVW 21(
6+27 ZHHU WHUXJ�

+HW PHHWSURFHV LV WH VWRSSHQ GRRU WLMGHQV KHW PHWHQ �0($685(� RS
HHQ WRHWV WH GUXNNHQ�

Een gedeelte van het scherm vergroten

2P HHQ EHSDDOG JHGHHOWH YDQ KHW VFKHUP JRHG WH NXQQHQ EHNLMNHQ
NDQ KHW YHUJURRW ZRUGHQ� 'RRU XLW KHW KRRIGPHQX GH NHX]H ZOOM
WH DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PHQX PHW WZHH NHX]HQ� VOLLE-
DIG HQ VENSTER�

'RRU 9(167(5 WH NLH]HQ NDQ HHQ JHGHHOWH YDQ KHW VFKHUP ZRUGHQ
JHVHOHFWHHUG� GDW GDDUQD VFKHUPJURRW ZRUGW ZHHUJHJHYHQ� 'H JHWDO�
OHQ ODQJV GH DVVHQ ZRUGHQ GDDUELM DDQJHSDVW� +HW VHOHFWHUHQ YDQ KHW
JHELHG NDQ YLD KHW WRHWVHQERUG HQ PHW GH PXLV JHGDDQ ZRUGHQ� (HUVW
PRHW GH HHUVWH KRHN YDQ KHW JHELHG ZRUGHQ DDQJHJHYHQ� 0HW GH
PXLV RI PHW GH �����!WRHWVHQ ZRUGW GH FXUVRU RS GH MXLVWH SODDWV
RS KHW VFKHUP JH]HW� 'RRU QX RS �(QWHU! RI GH OLQNHU PXLVNQRS WH
GUXNNHQ ZRUGW KHW HHUVWH SXQW YDVWJHOHJG� 'DDUQD PRHW KHW WZHHGH
SXQW ZRUGHQ DDQJHJHYHQ� DIJHVORWHQ PHW �(QWHU! RI GH OLQNHU PXLV�
NQRS� 7LMGHQV KHW NLH]HQ YDQ KHW WZHHGH SXQW ZRUGW PHW HHQ NDGHU
KHW JHELHG JHPDUNHHUG� +HW EHSDOHQ YDQ KHW JHELHG NDQ DOWLMG DIJHEUR�
NHQ ZRUGHQ GRRU RS �(VF! RI GH UHFKWHU PXLVNQRS WH GUXNNHQ�

Opmerking %LM GH RVFLOORVFRRS /,9( JDDW KHW YHUJURWHQ DOOHHQ JRHG
LQ GH VWDQG )5((=(� ,Q GH VWDQG /,9( ZRUGW KHW VLJQDDO QLHW JRHG
ZHHUJHJHYHQ GRRUGDW KHW WULJJHU QLYHDX QLHW RYHUHHQNRPVWLJ GH
YHUWLNDOH SRVLWLH DDQJHSDVW ZRUGW�

'H NHX]H 92//(',* ODDW KHW YROOHGLJH VLJQDDO ]LHQ� 'DDUELM ZRUGHQ
YHUJURWLQJVIDFWRUHQ YDQ GH KRUL]RQWDOH DV HQ GH YHUWLFDOH DV RS � JH]HW
HQ GH VRIWZDUHPDWLJH SRVLWLRQHULQJ YDQ GH NDQDOHQ RS ��
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Meten met de kruisdraad

'H RVFLOORVFRRS LV XLWJHUXVW PHW HHQ NUXLVGUDDG� 'DDUPHH NXQQHQ
DEVROXWH HQ UHODWLHYH WLMG� HQ VSDQQLQJVPHWLQJHQ RS KHW VFKHUP YHU�
ULFKW ZRUGHQ� 'H EHGLHQLQJ YDQ GH NUXLVGUDDG JDDW PHW GH YROJHQGH
WRHWVHQ�

TK +HW DEVROXWH QXOSXQW LQVWHOOHQ

T\ +HW UHODWLHYH QXOSXQW LQVWHOOHQ

TX 'H NUXLVGUDDG QDDU KHW QXOSXQW YHUSODDWVHQ

TL 'H NUXLVGUDDG RPKRRJ YHUSODDWVHQ

TN 'H NUXLVGUDDG RPODDJ YHUSODDWVHQ

TM 'H NUXLVGUDDG QDDU OLQNV YHUSODDWVHQ

TO 'H NUXLVGUDDG QDDU UHFKWV YHUSODDWVHQ

TH 'H NUXLVGUDDG RS GH UHODWLHYH [�DV VSLHJHOHQ

TU 'H NUXLVGUDDG RS GH UHODWLHYH \�DV VSLHJHOHQ

T� 'H VWDSJURRWWH � PDDO YHUNOHLQHQ

T� 'H VWDSJURRWWH � PDDO YHUJURWHQ

TI 6FKDNHOHQ WXVVHQ NUXLVGUDDGEHGLHQLQJ HQ RIIVHW�
WULJJHUQLYHDX EHGLHQLQJ

+HW DEVROXWH QXOSXQW LV KHW SXQW ZDDU GH VSDQQLQJ HQ WLMG QXO ]LMQ
�XLWHUVW OLQNV� LQ KHW PLGGHQ YDQ KHW VFKHUP�� +HW UHODWLHYH QXOSXQW LV
KHW SXQW GDW LV LQJHVWHOG GRRU GH NUXLVGUDDG WH SODDWVHQ HQ GDQ RS
�'HO! WH GUXNNHQ�

'H ELM GH SRVLWLH YDQ GH NUXLVGUDDG EHKRUHQGH WLMG� HQ VSDQQLQJVZDDU�
GHQ ZRUGHQ RS KHW VFKHUP ZHHUJHJHYHQ� GH VSDQQLQJVDDQGXLGLQJ LQ
GH UHFKWHU ERYHQKRHN YDQ KHW VFKHUP� GH WLMGVDDQGXLGLQJ XLWHUVW
UHFKWV ELM GH WLMGDV� 'H ZDDUGHQ ]LMQ JHwQYHUWHHUG ZHHUJHJHYHQ�

'H NUXLVGUDDG NDQ RRN YHUSODDWVW ZRUGHQ PHW EHKXOS YDQ GH PXLV� 'LW
ZRUGW JHGDDQ GRRU PHW GH PXLVFXUVRU RS GH NUXLVGUDDG WH JDDQ VWDDQ
HQ GH OLQNHU PXLVNQRS LQ WH GUXNNHQ� 'RRU QX GH OLQNHU PXLVNQRS
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LQJHGUXNW WH KRXGHQ HQ GH PXLV WH YHUSODDWVHQ ZRUGW GH NUXLVGUDDG
YHUSODDWVW� 'H PXLVFXUVRU YHUGZLMQW KLHUELM� $OV GH MXLVWH SODDWV LV EH�
UHLNW� NDQ GH PXLVNQRS ZHHU ZRUGHQ ORVJHODWHQ� 'H PXLVFXUVRU YHU�
VFKLMQW ZHHU�
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Hoofdstuk 6
Geheugenoscilloscoop (device: HOLD)

Verschillen met de gewone oscilloscoop

'H JHKHXJHQRVFLOORVFRRS ZDDUPHH GH 73��� LV XLWJHUXVW LV YULMZHO
JHOLMN DDQ GH JHZRQH RVFLOORVFRRS� (U ]LMQ HHQ SDDU YHUVFKLOOHQ GLH KLHU
EHVSURNHQ ZRUGHQ� YRRU GH UHVW ZRUGW YHUZH]HQ QDDU GH JHZRQH
RVFLOORVFRRS�

& 'H JHKHXJHQRVFLOORVFRRS ZHUNW DOOHHQ LQ 21( 6+27 PRGH
HQ PHHW GDQ QLHW �� PDDU �� PHHWSDJLQD
V� 'DDUYDQ ZRUGW
VWHHGV � SDJLQD ZHHUJHJHYHQ� 0HW GH WRHWVHQ �3J8S! HQ
�3J'Q! NDQ HHQ SDJLQD JHNR]HQ ZRUGHQ� +HW QXPPHU YDQ
GH JHWRRQGH SDJLQD VWDDW UHFKWV ERYHQ LQ KHW VFKHUP� 3DJLQD
V
PHW HHQ QHJDWLHI QXPPHU OLJJHQ YRRU KHW WULJJHUSXQW�

& 'H JHKHXJHQRVFLOORVFRRS KHHIW HHQ ZHHUJDYHPRJHOLMNKHLG QLHW
GLH GH JHZRQH RVFLOORVFRRS ZHO KHHIW� ;�< :((5*$9(�

& 'H JHKHXJHQRVFLOORVFRRS NDQ PHHWUHVXOWDWHQ GLUHFW RS VFKLMI
RSVODDQ�

+HW KRRIGPHQX YDQ GH JHKHXJHQRVFLOORVFRRS ZLMNW LHWV DI YDQ KHW
KRRIGPHQX YDQ GH JHZRQH RVFLOORVFRRS�

2S GH SODDWV ZDDU ELM GH RVFLOORVFRRS GH NHX]H /,9(�)5((=( ]LW� KHHIW
GH JHKHXJHQRFVLOORVFRRS GH NHX]H 21( 6+27 HQ ZDDU ELM GH JHZR�
QH RVFLOORVFRRS LQ GH VWDQG )5((=( GH NHX]H 21( 6+27 KHHIW� ]LW
ELM GH JHKHXJHQRFVLOORVFRRS GH NHX]H 12 ',6.�$872 ',6.�

Automatisch opslaan van meetgegevens

'H JHKHXJHQRVFLOORVFRRS NDQ DXWRPDWLVFK PHHWUHVXOWDWHQ RS VFKLMI
RSVODDQ� 'DW NDQ LQJHVWHOG ZRUGHQ GRRU GH NHX]H NO DISK WH DFWL�
YHUHQ� 'H WHNVW YHUDQGHUW GDQ QDDU AUTO DISK� =RGUD QX HHQ
PHWLQJ JHVWDUW ZRUGW PHW ONE SHOT� ZRUGW RP HHQ EHVWDQGV�
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QDDP YRRU GH PHHWJHJHYHQV JHYUDDJG�

9RRU GH QDDP ZRUGHQ � WHNHQV JHDFFHSWHHUG� HYHQWXHHO PHHU LQJH�
YRHUGH WHNHQV ZRUGHQ JHQHJHHUG� +HW SURJUDPPD UHVHUYHHUW �
WHNHQV YRRU HHQ YROJQXPPHU� $OV GH QDDP LV LQJHYRHUG� NDQ KHW
PHWHQ EHJLQQHQ� (HUVW ZRUGW JHZDFKW WRW DDQ GH WULJJHUYRRUZDDUGHQ
LV YROGDDQ� =RGUD HHQ VLJQDDO JHPHWHQ LV� ZRUGW GDW ZHJJHVFKUHYHQ
RS VFKLMI� 'DW ZRUGW DDQJHJHYHQ PHW HHQ NDGHUWMH OLQNV RQGHULQ KHW
VFKHUP�

1 D �
G D W
D O O H
JHJH�

YHQV �PHHWZDDUGHQ HQ GDWXP�WLMG YDQ GH PHWLQJ� ZHJJHVFKUHYHQ ]LMQ�
JDDW GH JHKHXJHQRVFLOORVFRRS ZHHU ZDFKWHQ WRW KHW LQJDQJVVLJQDDO
DDQ GH WULJJHUYRRUZDDUGHQ YROGRHW� ,V GDW KHW JHYDO� GDQ ZRUGW HU
ZHHU JHPHWHQ HQ ZRUGHQ GH PHHWJHJHYHQV ZHHU RS VFKLMI RSJHVOD�
JHQ� ZDDUELM KHW YROJQXPPHU LQ GH EHVWDQGVQDDP PHW � LV RSJH�
KRRJG� +HW PHWHQ HQ ZHJVFKULMYHQ YDQ JHJHYHQV LV DI WH EUHNHQ GRRU
RS �(VF! WH GUXNNHQ� 0HW READ DISK LV HHQ EHVWDQG PHW PHHW�
JHJHYHQV LQ WH OH]HQ HQ WH EHNLMNHQ�

'LW V\VWHHP LV YRRUDO QXWWLJ LQGLHQ DDQ ELMYRRUEHHOG VWRRUSXOVHQ JH�
PHWHQ PRHW ZRUGHQ� 6WHO GDW VRPV� RS RQYRRUVSHOEDUH PRPHQWHQ
HHQ VWRRUSXOV YRRUNRPW� 'RRU GH WULJJHUGHOD\ RS 21(,1',* WH
]HWWHQ HQ GDQ $872 ',6. WH NLH]HQ� NDQ GH JHKHXJHQRVFLOORVFRRS
GHVQRRGV GDJHQ ZDFKWHQ RS GH VWRRUSXOV� PDDU DOV KLM NRPW ZRUGW KLM
JHPHWHQ HQ RSJHVODJHQ� 'H GDWXP HQ WLMG GLH RSJHVODJHQ ]LMQ NRPHQ
RQGHU RS HHQ XLWGUDDL WH VWDDQ

Opmerking ,QGLHQ GH JHYRHOLJKHLG YDQ KHW NDQDDO RS $872 VWDDW�
KHHIW GH RVFLOORVFRRS� DIKDQNHOLMN YDQ GH VLJQDDOJURRWWH� � WRW �� PH�
WLQJHQ QRGLJ YRRUGDW GH MXLVWH LQVWHOOLQJ LV JHYRQGHQ�
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W
� ���� VDPSOHV �
JHPHWHQ ))7�EORNSHULRGLHNH XLWEUHLGLQJ

))7�EORN
SHULRGLHNH XLWEUHLGLQJ
))7�EORN

Hoofdstuk 7
Spectrum analysator (device: SPECTRUM)

'H �JHKHXJHQ�RVFLOORVFRRS PHHW HQ JHHIW VLJQDOHQ ZHHU LQ KHW WLMGV�
GRPHLQ� GH JHPHWHQ VSDQQLQJ ZRUGW XLWJH]HW WHJHQ GH WLMG� +HW LV
HFKWHU RRN PRJHOLMN GH PHHWUHVXOWDWHQ LQ KHW IUHTXHQWLHGRPHLQ ZHHU
WH JH�YHQ� GH JHPHWHQ VSDQQLQJ ZRUGW GDQ XLWJH]HW WHJHQ GH IUHTXHQ�
WLH� 9RRU GH]H PHWKRGH ZRUGW GH VSHFWUXP DQDO\VDWRU JHEUXLNW�

Beschrijving FFT

'H VSHFWUXP DQDO\VDWRU ZHUNW YROJHQV KHW SULQFLSH YDQ )DVW )RXULHU
7UDQVIRUPDWLH �))7�� (U ZRUGHQ ���� VDPSOHV JHQRPHQ YDQ KHW LQ�
JDQJVVLJQDDO� 'DW JHEHXUW PHW HHQ YRRUDI LQJVWHOGH VDPSOHIUHTXHQWLH�
0HW EHKXOS YDQ GH ���� VDPSOHV� KLHU YHUGHU ))7�EORN JHQRHPG�
ZRUGW KHW VSHFWUXP EHUHNHQG� 'H ))7 SODDWVW GDDUWRH RQHLQGLJ YHHO
))7�EORNNHQ DFKWHU HONDDU� LQ SRVLWLHYH HQ QHJDWLHYH ULFKWLQJ� (ON ))7�
EORN YRUPW GDQ � SHULRGH YDQ KHW GDQ RQWVWDQH VLJQDDO�

9DQ KHW DOGXV YHUNUHJHQ VLJQDDO ZRUGW KHW VSHFWUXP EHUHNHQG� 8LW GH
))7�EHUHNHQLQJ NRPHQ ��� VSHFWUDOH FRPSRQHQWHQ� 'LH VSHFWUDOH
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FRPSRQHQWHQ YRUPHQ VDPHQ KHW IUHTXHQWLHVSHFWUXP YDQ KHW LQ�
JDQJVVLJQDDO� 9DQ GH ��� VSHFWUDOH FRPSRQHQWHQ ZRUGHQ ���� ��
GLYLVLHV YDQ �� FRPSRQHQWHQ� ZHHUJHJHYHQ�

'H 73��� VSHFWUXP DQDO\VDWRU JHHIW HHQ DPSOLWXGH VSHFWUXP ZHHU�
'DW ZLO ]HJJHQ GDW HHQ VLQXV YDQ � YROW WRS�WRS ZHHUJHJHYHQ ZRUGW
PHW HHQ VSHFWUDDO FRPSRQHQW YDQ � YROW�

Aliasing

1HW DOV ELM GH RVFLOORVFRRS PRHW RRN ELM GH ))7 GH VDPSOHIUHTXHQWLH
KRRJ JHQRHJ ]LMQ� RP DOLDVLQJ WH YRRUNRPHQ� +HW UHVXOWDDW YDQ DOLDVLQJ
ELM ))7 LV GDW GH IUHTXHQWLHNDUDNWHULVWLHN WHUXJYRXZW RS ]LFK]HOI� =LH
RRN RQGHUVWDDQGH ILJXXU�

+HW RRUVSURQNHOLMNH VLJQDDO LV JHVDPSOHG PHW HHQ VDPSOHWLMG �� 'H
NULWLVFKH IUHTXHQWLH �GH 1\TXLVW IUHTXHQWLH� LV ������ +]�

Windowing

))7 EHKDQGHOW KHW ))7�EORN PHW ���� VDPSOHV DOVRI KHW ppQ SHULRGH
YDQ HHQ SHULRGLHN VLJQDDO LV� ,V KHW JHPHWHQ VLJQDDO QLHW SHULRGLHN� GDQ
NDQ KDUPRQLVFKH YHUYRUPLQJ RQWVWDDQ� RPGDW GH SHULRGLHNH JROI�
YRUP� �JHFUHsHUG GRRU GH ))7�� VFKHUSH GLVFRQWLQXwWHLWHQ NDQ KHE�
EHQ� =LH KLHUYRRU RRN GH YROJHQGH DIEHHOGLQJ� 'H GLVFRQWLQXwWHLWHQ
ZRUGHQ RRN ZHO DIEUHHNIRXWHQ JHQRHPG�
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&RQFUHHW EHWHNHQW GLW GDW GRRU GH DIEUHHNIRXWHQ QD GH ))7�EHUHNH�
QLQJ H[WUD IUHTXHQWLHFRPSRQHQWHQ RQWVWDDQ URQG GH HLJHQOLMNH IUH�
TXHQWLH� 'RRU GLW 
XLWVPHHUHIIHFW
 QHHPW GH DPSOLWXGH YDQ GH HLJHQOLM�
NH IUHTXHQWLH DI� RPGDW KHW WRWDOH RSSHUYODN RQGHU GH JUDILHN JHOLMN
EOLMIW�

+HW XLWVPHHUHIIHFW DOV JHYROJ YDQ DIEUHHNIRXWHQ NDQ ZRUGHQ YHUPLQ�
GHUG GRRU HHQ ZLQGRZ � YHQVWHU� RYHU KHW ))7�EORN PHW ����
VDPSOHV WH OHJJHQ� ]RGDQLJ GDW GH XLWHLQGHQ YDQ KHW EORN JHOHLGHOLMN
DIORSHQ QDDU � HQ DIEUHHNIRXWHQ QLHW RSWUHGHQ ZDQQHHU GH ))7 KHW
�JHZLQGRZGH� ))7�EORN EHVFKRXZW DOV HHQ SHULRGH YDQ HHQ SHULRGLH�
NH UHHNV� (ON VDPSOH YDQ KHW ))7�EORN ZRUGW GDDUWRH YHUPHQLJYXOGLJG
PHW HHQ IDFWRU� ZDDUYDQ GH JURRWWH DIKDQNHOLMN LV YDQ GH SRVLWLH YDQ
KHW VDPSOH LQ KHW ))7�EORN� =LH RRN GH DIEHHOGLQJ RS GH YROJHQGH
SDJLQD�
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'H VRIWZDUH RQGHUVWHXQW YLMI YHUVFKLOOHQGH ZLQGRZV�

& UHFWDQJXODU �RIZHO JHHQ ZLQGRZ� DOOH ZDDUGHQ EOLMYHQ JHOLMN�
& +DQQLQJ
& +DPPLQJ
& %ODFNPDQ
& %DUWOHWW

(HQ JUDILVFKH YRRUVWHOOLQJ YDQ GH YHUVFKLOOHQGH ZLQGRZV ZRUGW LQ GH
YROJHQGH DIEHHOGLQJ JHJHYHQ�
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$

W

'H JHPHWHQ VLQXV

5HFWDQJXODU ZLQGRZ +DQQLQJ ZLQGRZ

+DPPLQJ ZLQGRZ %ODFNPDQ ZLQGRZ

%DUWOHWW ZLQGRZ

'H HIIHFWHQ YDQ GH YHUVFKLOOHQGH ZLQGRZV ZRUGW KLHURQGHU DDQJHJH�
YHQ� ZDDUELM KHW VSHFWUXP YDQ GH DIJHEHHOGH VLQXV ZRUGW ZHHUJHJH�
YHQ� 'H VLQXV SDVW QLHW SUHFLHV LQ KHW ))7�EORN� HQ JHHIW DOV JHYROJ
GDDUYDQ DIEUHHNIRXWHQ�
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$

W

'H JHPHWHQ VLQXV

5HFWDQJXODU ZLQGRZ +DQQLQJ ZLQGRZ

+DPPLQJ ZLQGRZ %ODFNPDQ ZLQGRZ

%DUWOHWW ZLQGRZ

%LM KHW UHFKWKRHNLJ ZLQGRZ LV GH DPSOLWXGH YDQ KHW VSHFWUXP ODJHU
GDQ ELM GH DQGHUH ZLQGRZV� +HW XLWVPHHUHIIHFW LV ELM KHW UHFKWKRHNLJ
ZLQ�GRZ YHHO JURWHU�

1RJPDDOV HHQ DDQWDO YRRUEHHOG�DIEHHOGLQJHQ� QX PHW HHQ VLQXV GLH
ZHO SUHFLHV LQ KHW EORN SDVW�
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Het scherm van de spectrum analysator

+HW VFKHUP YDQ GH VSHFWUXP DQDO\VDWRU LV YHUGHHOG LQ WZHH GHOHQ�
+HW ERYHQVWH JHGHHOWH LV KHW ZHHUJDYHVFKHUP� +LHULQ ZRUGW KHW
VSHFWUXP YDQ KHW LQJDQJVVLJQDDO ZHHUJHJHYHQ�

+HW RQGHUVWH JHGHHOWH EHYDW KHW KRRIGPHQX YDQ GH VSHFWUXP DQDO\�
VDWRU�

'LW KHHIW HHQ DDQWDO RYHUHHQNRPVWHQ PHW KHW KRRIGPHQX YDQ GH
RVFLOORVFRRS HQ HHQ DDQWDO YHUVFKLOOHQ� 'H RQGHUVWH ULM PHW NHX]HQ LV
JHOLMN DDQ GLH YDQ GH RVFLOORVFRRS HQ ZRUGW LQ GLW KRRIGVWXN YHUGHU QLHW
EHVSURNHQ�

Weergeven van kanalen

'H VSHFWUXP DQDO\VDWRU KHHIW HHQ DDQWDO PRJHOLMNKHGHQ YRRU KHW
ZHHUJHYHQ YDQ GH WZHH NDQDOHQ� 'RRU GH NHX]H MODE XLW KHW
KRRIGPHQX WH VHOHFWHUHQ YHUVFKLMQW HHQ SRSXS�PHQX PHW GH YLMI
NHX]HQ� 'H VSHFWUXP DQDO\VDWRU NHQW JHHQ ;�< :((5*$9( PRJH�
OLMNKHLG� GH UHVW YDQ GH PRJHOLMNKHGHQ LV JHOLMN DDQ GH PRJHOLMNKHGHQ ELM
GH RVFLOORVFRRS� =LH YRRU QDGHUH XLWOHJ LQ KHW KRRIGVWXN 2VFLOORVFRRS�
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Instellen van een kanaal

'H WZHH NDQDOHQ YDQ GH VSHFWUXP DQDO\VDWRU NXQQHQ QDDU HLJHQ ZHQV
ZRUGHQ LQJHVWHOG� 9RRU GH WZHH NDQDOHQ ]LMQ LGHQWLHNH LQVWHOOLQJHQ
EHVFKLNEDDU� HON YLD HHQ HLJHQ NHX]H LQ KHW KRRIGPHQX� 'H EHVFKLNED�
UH LQVWHOOLQJHQ ]LMQ JHOLMN DDQ GH LQVWHOOLQJHQ YDQ GH NDQDOHQ ELM GH RVFLO�
ORVFRRS� RS HHQ SDDU SXQWHQ QD� 'LH SXQWHQ ZRUGW KLHU EHVSURNHQ�
YRRU GH UHVW ZRUGW YHUZH]HQ QDDU KHW KRRIGVWXN RYHU GH RVFLOOR�
VFRRS� $OOHV ZDW KLHU EHVSURNHQ ZRUGW� JHOGW YRRU EHLGH NDQDOHQ�

+HW DFWLYHUHQ YDQ GH NHX]H CH1 SET XLW KHW KRRIGPHQX JHHIW HHQ
SRSXS�PHQX INSTELLING CH1 GDW RS GH ODDWVWH UHJHO QD JHOLMN LV
DDQ KHW PHQX ELM GH RVFLOORVFRRS� 'DDU VWDDW RS GH ODDWVWH UHJHO EEN-
HEID� KLHU LV HHQ NHX]H LINEAIR/dB EHVFKLNEDDU�

Gevoeligheid van een kanaal instellen

0HW GH NHX]H VOLTS/DIV ZRUGW GH JHYRHOLJKHLG YDQ KHW NDQDDO
LQJHVWHOG� 'DW JDDW RS GH]HOIGH PDQLHU DOV ELM GH RVFLOORVFRRS�

Aanpassen van de vertikale as

'H VSHFWUXP DQDO\VDWRU KHHIW GH PRJHOLMNKHLG LQ WH VWHOOHQ RI GH YHUWL�
NDOH DV HHQ OLQHDLU RI HHQ ORJDULWPLVFK YHUORRS KHHIW� 'DW ZRUGW JHGDDQ
PHW GH NHX]H LINEAIR RI dB XLW KHW PHQX &+� 6(7� 'H KXLGLJH
LQVWHOOLQJ ZRUGW DDQJHJHYHQ PHW GH WHNVW YDQ GH NHX]H� $FWLYHUHQ YDQ
GH NHX]H YHUDQGHUW GH WHNVW QDDU GH DQGHUH PRJHOLMNKHLG HQ VHOHFWHHUW
GLH PRJHOLMNKHLG�

%LM GH ORJDULWPLVFKH DV NRPW �G% RYHUHHQ PHW � 9�

Meetmethode instellen

0HW GH NHX]HQ CH1 NORMALE METHODE HQ CH2 NORMA-
LE METHODE XLW KHW PHQX FFT OPTION XLW KHW KRRIGPHQX NDQ
GH PHHWPHWKRGH YRRU HHQ NDQDDO ZRUGHQ LQJHVWHOG� $OOHHQ GH NHX]H
YRRU NDQDDO � ZRUGW KLHU EHVSURNHQ� GH NHX]H YRRU NDQDDO � LV LGHQ�
WLHN� %LM DFWLYHUHQ YDQ GH NHX]H YHUDQGHUW GH WHNVW YDQ GH NHX]H QDDU
CH1 MAX METHODE� 'H VSHFWUXP DQDO\VDWRU JHHIW GDQ DOOHHQ GH
PD[LPDOH ZDDUGHQ GLH JHPHWHQ ]LMQ ZHHU HQ ODDW GLH VWDDQ WRW HHQ
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QLHXZ PD[LPXP ZRUGW JHPHWHQ� $OV &+� 1250$/( 0(7+2'( LV
JHVHOHFWHHUG� ZRUGW LHGHU JHPHWHQ VSHFWUXP YROOHGLJ ZHHUJHJHYHQ�

'H WHNVW LQ KHW PHQX JHHIW GH LQJHVWHOGH PHWKRGH ZHHU�

Instellen van de frequentie-as

/DQJV GH KRUL]RQWDOH DV YDQ KHW ZHHUJDYHVFKHUP LV GH IUHTXHQWLH YDQ
KHW JHPHWHQ VSHFWUXP XLWJH]HW�

Instellen van het frequentiebereik

0HW GH NHX]H FREQUENCY XLW KHW KRRIGPHQX LV KHW IUHTXHQWLHEH�
UHLN YDQ GH VSHFWUXP DQDO\VDWRU LQ WH VWHOOHQ� 1D KHW DFWLYHUHQ YDQ GH
NHX]H YHUVFKLMQW HHQ SRSXS�PHQX PHW GDDULQ �� IUHTXHQWLHEHUHLNHQ�

:RUGW ELMYRRUEHHOG GH NHX]H 1250 Hz JHDFWLYHHUG� GDQ LV GH PD[L�
PXP IUHTXHQWLH GLH GRRU GH VSHFWUXP DQDO\VDWRU ZHHUJHJHYHQ ZRUGW
���� +]� 'H UHVROXWLH LV GDQ ���� +] � ���  ���� +]� 'H IUHTXHQ�
WLHEHUHLNHQ ZDDUXLW JHNR]HQ NDQ ZRUGHQ ]LMQ�
��� +]� ��� +]� ���� +]� ���� +]� ���� +]� ���� N+]� �� N+]�
���� N+]� ��� N+]� ��� N+]� ��� N+]� ���� 0+]� ���� 0+]�
���� 0+]� ���� 0+] HQ ���� 0+]�

Opmerking 2PGDW VOHFKWV ��� YDQ GH ��� SXQWHQ YDQ KHW VSHF�
WUXP ZRUGHQ ZHHUJHJHYHQ� ]LMQ GH JHWDOOHQ ELM GH DVVHQ QLHW H[DFW
JHOLMN DDQ GH JHWDOOHQ LQ KHW SRSXS�PHQX� %LMY� ��� N+] ZRUGW
������ +]�

Opmerking %LM KHW DDQSDVVHQ YDQ KHW IUHTXHQWLHEHUHLN ZRUGW GH
VDPSOHIUHTXHQWLH YDQ GH 73��� DDQJHSDVW�

Vergroten van de frequentie-as

'RRU GH NHX]H FREQ-MAG. XLW KHW KRRIGPHQX WH DFWLYHUHQ� YHU�
VFKLMQW HHQ SRSXS�PHQX� ZDDULQ XLW � IUHTXHQWLH�DV YHUJURWLQJHQ NDQ
ZRUGHQ JHNR]HQ� :RUGW GH NHX]H 10* JHDFWLYHHUG� GDQ ZRUGW GH
IUHTXHQWLH�DV �� PDDO YHUJURRW�
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+HW YHUJURWH GHHO YDQ KHW EHHOGVFKHUP ZRUGW ZHHUJHJHYHQ GRRU
WZHH RQGHUOLQJ YHUERQGHQ SLMOWMHV RQGHU LQ KHW EHHOGVFKHUP� +HW
WLMGDVYHUJURWLQJVJHELHG NDQ PHW GH �3J8S! HQ �3J'Q!WRHWVHQ HQ
PHW GH PXLV YHUSODDWVW ZRUGHQ� 'RRU GH PXLVFXUVRU RS KHW EDONMH WH
SODDWVHQ HQ GH OLQNHU PXLVNQRS LQ WH GUXNNHQ HQ LQJHGUXNW WH KRXGHQ�
NDQ GRRU GH PXLV WH YHUSODDWVHQ KHW JHELHG YHUSODDWVW ZRUGHQ� %LM
YHUSODDWVHQ PHW WRHWVHQERUG JHOGW YHUGHU QRJ GDW GH VWDSJURRWWH
YHUJURRW RI YHUNOHLQG NDQ ZRUGHQ PHW GH ��! HQ ��!WRHWVHQ�

'H PRJHOLMNH YHUJURWLQJHQ ]LMQ� �� �� �� �� ��� HQ �� PDDO�

Opmerking ,QGLHQ HHQ ORJDULWPLVFK IUHTXHQWLHDVYHUORRS LV LQJHVWHOG�
LV GH NHX]H )5(4�0$*� QLHW EHVFKLNEDDU�

Verloop van de frequentie-as instellen

0HW GH NHX]H F-AXIS LIN � F-AXIS LOG NDQ KHW YHUORRS YDQ GH
IUHTXHQWLH�DV ZRUGHQ LQJHVWHOG� 'H NHX]H )�$;,6 /,1 JHHIW HHQ OLQH�
DLUH IUHTXHQWLH�DV� GH NHX]H )�$;,6 /2* JHHIW HHQ ORJDULWPLVFKH
IUHTXHQWLH�DV�

'H WHNVW LQ KHW PHQX JHHIW KHW LQJHVWHOGH YHUORRS ZHHU�

Opmerking $OV )�$;,6 /2* LV JHNR]HQ� YHUYDOOHQ GH NHX]HQ
)5(4�0$*� HQ ',67257,21

Instellen van het windowtype

'H VSHFWUXP DQDO\VDWRU KHHIW YLMI YHUVFKLOOHQGH ZLQGRZV GLH JHEUXLNW
NXQQHQ ZRUGHQ RP IRXWHQ ELM KHW EHUHNHQHQ YDQ KHW VSHFWUXP WH
YHUPLQGHUHQ� $DQ KHW EHJLQ YDQ KHW KRRIGVWXN VSHFWUXP DQDO\VDWRU
VWDDW HHQ XLWOHJ RYHU KHW JHEUXLN YDQ ZLQGRZV� 'RRU XLW KHW PHQX
FFT OPTIONS GH NHX]HWINDOW TYPE WH DFWLYHUHQ� YHUVFKLMQW
KHW YROJHQGH SRS�XS�PHQX�
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,Q GLW PHQX LV KHW MXLVWH ZLQGRZ LQ WH VWHOOHQ� GDW ELM GH ))7�EHUHNH�
QLQJHQ JHEUXLNW PRHW ZRUGHQ�

Uitmiddelen van spectrum-metingen

$OV KHW VSHFWUXP YDQ HHQ QLHW�SHULRGLHN VLJQDDO �ELMYRRUEHHOG HHQ
VLJQDDO PHW YHHO UXLV� JHPHWHQ ZRUGW� NDQ HHQ DDQWDO VSHFWUD JHPHWHQ
ZRUGHQ� ZDDUQD KHW JHPLGGHOGH YDQ GLH VSHFWUD ZHHUJHJHYHQ ZRUGW�
+HW YRRUGHHO LV GDQ GDW GH UXLVELMGUDJH ZHJJHPLGGHOG ZRUGW HQ KHW
HLJHQOLMNH VLJQDDO RYHUEOLMIW�

+HW XLWPLGGHOHQ YDQ VSHFWUXP�PHWLQJHQ NDQ LQJHVWHOG ZRUGHQ GRRU
GH NHX]HMIDDELINGSAANTAL XLW KHW PHQX FFT OPTIES� 1D
DFWLYHUHQ YDQ GH NHX]H YHUVFKLMQW HHQ SRSXS�PHQX MIDDEL
SPECTRUM UIT PHW GH NHX]HQ �� �� �� ��� ��� ��� ��� HQ ����

:RUGW HHQ 0,''(/,1*6$$17$/ YDQ �� LQJHVWHOG� GDQ ZRUGHQ ��
VSHFWUD JHPHWHQ HQ JHPLGGHOG� 1D KHW EHUHNHQHQ YDQ HON VSHFWUXP
ZRUGW KHW UHVXOWDDW RS KHW VFKHUP ZHHUJHJHYHQ� +HW PLGGHOLQJVSUR�
FHV NDQ DIJHEURNHQ ZRUGHQ GRRU RS �(VF! WH GUXNNHQ� +HW PLGGH�
OHQ NDQ XLWJHVFKDNHOG ZRUGHQ GRRU GH NHX]H 1 WH VHOHFWHUHQ�

Een spectrum-meting starten

$OV DOOH LQVWHOOLQJHQ YRRU GH PHWLQJ JHPDDNW ]LMQ� NDQ GH PHWLQJ JHVWDUW
ZRUGHQ� 'DDUYRRU ]LMQ WZHH PRJHOLMNKHGHQ�

Eenmalig meten

'RRU GH NHX]H ONE SHOT XLW KHW KRRIGPHQX WH DFWLYHUHQ ZRUGW
HHQ HHQPDOLJH VSHFWUXP�PHWLQJ JHVWDUW�
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1D KHW DFWLYHUHQ YDQ GH NHX]H ZRUGW HHUVW JHPHWHQ� 'LW ZRUGW RQ�
GHULQ KHW VFKHUP DDQJHJHYHQ PHW HHQ NDGHU�

'DDUQD ZRUGW KHW EORN PHHWJHJHYHQV EHZHUNW PHW KHW LQJHVWHOGH
ZLQGRZ HQ ZRUGW GH ))7 XLWJHYRHUG� 2RN GLW ZRUGW DDQJHJHYHQ LQ
KHW VFKHUP� PHW HHQ NDGHU�

OV GH EHUHNHQLQJ LV XLWJHYRHUG� ZRUGW KHW EHUHNHQGH VSHFWUXP RS KHW
VFKHUP ZHHUJHJHYHQ�

,V DYHUDJLQJ LQJHVWHOG� GDQ ZRUGW QD KHW DIEHHOGHQ YDQ KHW HHUVWH
VSHFWUXP ZHHU JHPHWHQ� 'DDUQD ZRUGW KHW WZHHGH VSHFWUXP EHUH�
NHQG� ZDW RS KHW VFKHUP ZRUGW DDQJHJHYHQ PHW GH PHGHGHOLQJ�

=LMQ DOOH VSHFWUD EHUHNHQG� GDQ VWRSW GH VSHFWUXP DQDO\VDWRU PHW
PHWHQ HQ EHUHNHQHQ�

Continu meten

'RRU GH NHX]H FREEZE � LIVE XLW KHW KRRIGPHQX WH DFWLYHUHQ
ZRUGHQ FRQWLQX VSHFWUD JHPHWHQ� ,Q GDW JHYDO ZRUGW� ]RGUD HHQ VSHF�
WUXP LV EHUHNHQG HQ DIJHEHHOG� PHWHHQ RSQLHXZ EHJRQQHQ PHW KHW
PHWHQ YDQ HHQ QLHXZ VSHFWUXP�

'H KXLGLJH LQVWHOOLQJ ZRUGW ZHHUJHJHYHQ GRRU GH WHNVW LQ KHW PHQX�
%LM DFWLYHUHQ YDQ GH NHX]H YHUDQGHUW GH WHNVW HQ GH LQVWHOOLQJ�

+HW FRQWLQX PHWHQ LV DI WH EUHNHQ GRRU RS �(VF! WH GUXNNHQ�
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Opmerking +HW EHUHNHQHQ YDQ KHW VSHFWUXP LV UHNHQ�LQWHQVLHI� 'H
WLMG GLH GDDUYRRU QRGLJ LV� LV VWHUN DIKDQNHOLMN YDQ GH UHNHQVQHOKHLG YDQ
GH 3&�

1DGDW GH VSHFWUXP DQDO\VDWRU LV JHVWRSW PHW PHWHQ HQ EHUHNHQHQ YDQ
VSHFWUD� YHUVFKLMQW HHQ NUXLVGUDDG RS LQ KHW EHHOG� ZDDUPHH PHWLQJHQ
NXQQHQ ZRUGHQ YHUULFKW� 9RRU GH EHGLHQLQJ YDQ GH NUXLVGUDDG ZRUGW
YHUZH]HQ QDDU KHW KRRIGVWXN RYHU GH JHKHXJHQRVFLOORVFRRS� Meten
met de kruisdraad.

Meten van harmonische vervorming

+HW LV PHW GH VSHFWUXP DQDO\VDWRU PRJHOLMN KDUPRQLVFKH YHUYRUPLQJ�
HQ WH PHWHQ� 'RRU GH NHX]H DISTORTION XLW KHW KRRIGPHQX WH
DFWLYHUHQ YHUVFKLMQW HHQ NUXLVGUDDG HQ HHQ NDGHU PHW GH WHNVW�

.LHV EDVLVIUHTXHQWLH �JHEUXLN �! RI �� HQ (QWHU�

0HW GH ���!WRHWVHQ RI PHW GH PXLV LV GH NUXLVGUDDG RS HHQ IUH�
TXHQWLH WH ]HWWHQ� 9RRU GH EHGLHQLQJ YDQ GH NUXLVGUDDG ZRUGW YHUZH�
]HQ QDDU KHW KRRIGVWXN RYHU GH JHKHXJHQRVFLOORVFRRS� Meten met
de kruisdraad. 'H DDQJHZH]HQ IUHTXHQWLH ZRUGW EHVFKRXZG DOV
IXQGDPHQWHOH IUHTXHQWLH� 'H WRWDOH KDUPRQLVFKH YHUYRUPLQJ WHQ
RS]LFKWH YDQ GH]H IUHTXHQWLH ZRUGW EHSDDOG YROJHQV GH IRUPXOH�

9
�
LV GH 506 DPSOLWXGH YDQ GH IXQGDPHQWHOH IUHTXHQWLH� 9

�
���9

��
]LMQ

GH 506 DPSOLWXGHV YDQ HONH KDUPRQLVFKH� 'H 506 DPSOLWXGH YDQ
HONH KDUPRQLVFKH HQ GH KDUPRQLVFKH YHUYRUPLQJ YDQ GH IXQGDPHQ�
WHOH IUHTXHQWLH ZRUGHQ ZHHUJHJHYHQ LQ HHQ WDEHO� 9DQ EHLGH NDQDOHQ
ZRUGW GH KDUPRQLVFKH YHUYRUPLQJ EHUHNHQG�

Opmerking ,QGLHQ HHQ ORJDULWPLVFK IUHTXHQWLH�DVYHUORRS LV LQJH�
VWHOG� YHUYDOW GH NHX]H ',67257,21
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Spectrum berekenen van signaal van HOLD-device

'RRU GH NHX]H HOLD -> FFT XLW KHW KRRIGPHQX WH DFWLYHUHQ ZRUGW
HHQ VSHFWUXP EHUHNHQG YDQ ���� PHHWSXQWHQ YDQ KHW ODDWVWH VLJQDDO
GDW JHPHWHQ LV PHW GH JHKHXJHQRVFLOORVFRRS �GHYLFH +2/'�� 'H
IUHTXHQWLH� HQ VSDQQLQJVDV YDQ KHW VSHFWUXP DQDO\VDWRU VFKHUP ZRU�
GHQ DDQJHSDVW DDQ GH DVVHQ YDQ GH JHKHXJHQRVFLOORVFRRS�

1D DFWLYHUHQ YDQ GH NHX]H YHUVFKLMQW HHQ SRSXS�PHQX ZDDUPHH
EHSDDOG ZRUGW YDQ ZHON JHGHHOWH YDQ KHW +2/'�VLJQDDO KHW VSHFWUXP
EHUHNHQG ZRUGW�

'H HHUVWH PRJHOLMNKHLG LV HOLD t=0� ZDDUPHH HHQ VSHFWUXP EHUH�
NHQG ZRUGW YDQ ���� VDPSOHV YDQDI WLMGVWLS W ��

'H WZHHGH PRJHOLMNKHLG LV HOLD kruisdraad� ZDDUPHH HHQ VSHF�
WUXP EHUHNHQG ZRUGW YDQ ���� VDPSOHV YDQDI KHW SXQW ZDDU GH NUXLV�
GUDDG VWDDW� 6WDDW GH NUXLVGUDDG PLQGHU GDQ ���� SXQWHQ YHUZLMGHUG
YDQ KHW HLQGH YDQ KHW +2/'�VLJQDDO� GDQ ZRUGW KHW VSHFWUXP EHUH�
NHQG YDQ GH ODDWVWH ���� VDPSOHV YDQ KHW +2/'�VLJQDDO�



Voltmeter (device: VOLT) 79

Hoofdstuk 8
Voltmeter (device: VOLT)

'H 73��� LV XLWJHUXVW PHW HHQ WZHH�NDQDDOV YROWPHWHU PHW GLJLWDOH
XLWOH]LQJ� 'H ZHUNLQJ YDQ GH YROWPHWHU LV DOV YROJW�

& (U ZRUGHQ ��� PHHWSXQWHQ JHPHWHQ�
& 'H JHPHWHQ GDWD ZRUGW EHZHUNW� ELMYRRUEHHOG GH EHUHNHQLQJ

YDQ GH 506 ZDDUGH RI GH JHPLGGHOGH ZDDUGH� (U ]LMQ �� PR�
JHOLMNH EHZHUNLQJHQ�

& 'H PHHWZDDUGH ZRUGW ZHHUJHJHYHQ RS KHW VFKHUP� 'DW NDQ
ELMYRRUEHHOG ]LMQ� GH PHHWJHJHYHQV YDQ NDQDDO � HQ � ELM HONDDU
RSWHOOHQ HQ ZHHUJHYHQ RS NDQDDO �� (U ]LMQ �� PRJHOLMNKHGHQ
YRRU KHW ZHHUJHYHQ YDQ GH PHHWZDDUGHQ�

'RRU GH YHUVFKLOOHQGH EHZHUNLQJHQ HQ ZHHUJDYHPRJHOLMNKHGHQ ]LMQ
RQJHYHHU ��� YHUVFKLOOHQGH PRJHOLMNKHGHQ DDQZH]LJ RP PHW GH
YROWPHWHU VLJQDOHQ WH PHWHQ HQ ZHHU WH JHYHQ�

Het scherm van de voltmeter

1HW DOV ELM GH DQGHUH PHHWLQVWUXPHQWHQ LV KHW VFKHUP YDQ GH YROWPH�
WHU YHUGHHOG LQ WZHH GHOHQ� KHW ZHHUJDYHVFKHUP HQ KHW KRRIGPHQX�
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+HW ZHHUJDYHVFKHUP KHHIW WZHH WRW ]HV GXLGHOLMNH XLWOH]LQJHQ� YRRU
HON NDQDDO HHQ WRW GULH� 'H LQVWHOOLQJHQ YDQ GH WZHH NDQDOHQ ZRUGHQ
RRN LQ GH XLWOH]LQJ DDQJHJHYHQ� +HW KRRIGPHQX ZLMNW ZDW EHWUHIW
LQKRXG GXLGHOLMN DI YDQ GH KRRIGPHQX
V YDQ GH DQGHUH LQVWUXPHQWHQ�

Instellen van de kanalen

=RDOV UHHGV LV RSJHPHUNW� ]LMQ GH NDQDOHQ RS ]HHU YHOH PDQLHUHQ LQ WH
VWHOOHQ� %HLGH NDQDOHQ KHEEHQ GH]HOIGH LQVWHOOLQJVPRJHOLMNKHGHQ� GDDU�
RP ZRUGW DOOHHQ NDQDDO � KLHU EHVSURNHQ� 'RRU DFWLYHULQJ YDQ GH
NHX]H CH1 SET XLW KHW KRRIGPHQX YHUVFKLMQW HHQ SRSXS�PHQX
ZDDULQ GH LQVWHOOLQJHQ YDQ NDQDDO � EHVFKLNEDDU ]LMQ�

Instellen van het meetbereik

'RRU GH NHX]H INGANGS BEREIK WH DFWLYHUHQ� YHUVFKLMQW HHQ
SRSXS�PHQX ZDDULQ �� PRJHOLMNKHGHQ ZRUGHQ JHWRRQG� �� VSDQ�
QLQJVEHUHLNHQ HQ AUTO� HHQ DXWRUDQJLQJ IXQFWLH�

:RUGW ELMYRRUEHHOG GH NHX]H 2 Volt JHDFWLYHHUG� GDQ LV KHW PHHWEH�
UHLN YDQ GH YROWPHWHU � � 9ROW YROOH VFKDDO� ,Q GH VWDQG $872 ]RHNW
GH YROWPHWHU ]HOI GH EHVWH VWDQG� ,V GH LQJDQJVVSDQQLQJ WH JURRW YRRU
KHW LQJHVWHOGH EHUHLN� GDQ ZRUGW GDW ZHHUJHJHYHQ PHW -----�

Opmerking ,Q GH VWDQG $872 KHHIW GH YROWPHWHU� DIKDQNHOLMN YDQ
GH VLJQDDOJURRWWH � WRW �� PHWLQJHQ QRGLJ YRRU KHW YLQGHQ YDQ KHW
MXLVWH PHHWEHUHLN�

Signaalkoppeling van een kanaal instellen

'RRU GH NHX]H KOPPELING AC/DC WH DFWLYHUHQ� YHUDQGHUW GH
WHNVW YDQ .233(/,1* $& QDDU .233(/,1* '& RI RPJHNHHUG� ,Q
GH KDUGZDUH ZRUGW HHQ FRQGHQVDWRU DO �$&� GDQ QLHW �'&� LQ GH
VLJQDDOZHJ JHVFKDNHOG�
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,Q GH VWDQG .233(/,1* '& ZRUGW KHW FRPSOHWH VLJQDDO DDQ GH LQJ�
DQJ GRRUJHODWHQ� ,Q GH VWDQG .233(/,1* $& ZRUGW DOOHHQ GH ZLVVHO�
VSDQQLQJVFRPSRQHQW YDQ KHW LQJDQJVVLJQDDO GRRUJHODWHQ� +LHUPHH
NDQ ELMYRRUEHHOG HHQ NOHLQH ULPSHOVSDQQLQJ YDQ � �� P9ROW RS HHQ
JHOLMNVSDQQLQJ YDQ �� 9ROW QDXZNHXULJ JHPHWHQ ZRUGHQ� RPGDW DOOHHQ
GH ULPSHOVSDQQLQJ ZRUGW GRRUJHODWHQ HQ GH JHOLMNVSDQQLQJ QLHW� :LV�
VHOVSDQQLQJHQ PHW HHQ IUHTXHQWLH ODJHU GDQ �� +] ZRUGHQ QLHW
�JRHG� GRRUJHODWHQ�

Weergeven van de gemeten waarde

9RRU KHW ZHHUJHYHQ YDQ GH JHPHWHQ HQ EHUHNHQGH ZDDUGH KHHIW GH
YROWPHWHU �� YHUVFKLOOHQGH PRJHOLMNKHGHQ� 'RRU KHW DFWLYHUHQ YDQ GH
NHX]H WEERGAVE XLW KHW PHQX &+� 6(7 ZRUGW HHQ SRSXS�PH�
QX JHWRRQG PHW GH GLYHUVH PRJHOLMNKHGHQ� 'H PRJHOLMKHGHQ ]LMQ�

CH1� 'H PHHWZDDUGH YDQ &+� ZRUGW ZHHUJHJHYHQ�
CH2� 'H PHHWZDDUGH YDQ &+� ZRUGW ZHHUJHJHYHQ�
CH1*CH2� 'H PHHWZDDUGHQ YDQ &+� HQ &+� ZRUGHQ YHUPHQLJ�

YXOGLJG� +HW SURGXNW ZRUGW ZHHUJHJHYHQ�
CH1/CH2� 'H PHHWZDDUGH YDQ &+� ZRUGW JHGHHOG GRRU GH

PHHWZDDUGH YDQ &+�� +HW UHVXOWDDW ZRUGW ZHHUJHJH�
YHQ�

CH2/CH1� 'H PHHWZDDUGH YDQ &+� ZRUGW JHGHHOG GRRU GH
PHHWZDDUGH YDQ &+�� +HW UHVXOWDDW ZRUGW ZHHUJHJH�
YHQ�

CH1-CH2� 'H PHHWZDDUGH YDQ &+� ZRUGW DIJHWURNNHQ YDQ GH
PHHWZDDUGH YDQ &+�� +HW YHUVFKLO ZRUGW ZHHUJHJH�
YHQ�

CH2-CH1� 'H PHHWZDDUGH YDQ &+� ZRUGW DIJHWURNNHQ YDQ GH
PHHWZDDUGH YDQ &+�� +HW YHUVFKLO ZRUGW ZHHUJHJH�
YHQ�

CH1+CH2� 'H PHHWZDDUGH YDQ &+� HQ &+� ZRUGHQ ELM HONDDU
RSJHWHOG� 'H VRP ZRUGW ZHHUJHJHYHQ�

> then HI� 'H PHHWZDDUGH ZRUGW YHUJHOHNHQ PHW GH +22*
:$$5'(� ,V GH PHHWZDDUGH KRJHU GDQ GH +22*
:$$5'(� GDQ ZRUGW LQ KHW GLVSOD\ 3$66 DDQJHJHYHQ�
DQGHUV /2� =LH RRN GH YROJHQGH DIEHHOGLQJ�
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< then LO� 'H PHHWZDDUGH ZRUGW YHUJHOHNHQ PHW GH /$$*
:$$5'(� ,V GH PHHWZDDUGH ODJHU GDQ GH /$$*
:$$5'(� GDQ ZRUGW LQ KHW GLVSOD\ 3$66 DDQJHJHYHQ�
DQGHUV +,� =LH RRN GH YROJHQGH DIEHHOGLQJ�

>< COMP� 'H PHHWZDDUGH ZRUGW YHUJHOHNHQ PHW GH /$$*
:$$5'( HQ GH +22* :$$5'(� ,V GH PHHWZDDUGH
KRJHU GDQ GH +22*:$$5'(� GDQ ZRUGW +, ZHHUJH�
JHYHQ� ,V GH PHHWZDDUGH ODJHU GDQ GH /$$* :$$5'(�
GDQ ZRUGW /2 ZHHUJHJHYHQ� ,V GH PHHWZDDUGH ODJHU RI
JHOLMN DDQ GH +22*:$$5'( en KRJHU RI JHOLMN DDQ GH
/$$* :$$5'(� GDQ ZRUGW 3$66 ZHHUJHJHYHQ� =LH
RRN GH YROJHQGH DIEHHOGLQJ�

<> HI LO� 'H PHHWZDDUGH ZRUGW YHUJHOHNHQ PHW GH /$$*
:$$5'( HQ GH +22* :$$5'(� ,V GH PHHWZDDUGH
KRJHU GDQ GH +22* :$$5'(� GDQ ZRUGW 3$66
ZHHUJHJHYHQ� ,V GH PHHWZDDUGH ODJHU GDQ GH /$$*
:$$5'(� GDQ ZRUGW 3$66 ZHHUJHJHYHQ� ,V GH PHHW�
ZDDUGH ODJHU RI JHOLMN DDQ GH +22* :$$5'( en KR�
JHU RI JHOLMN DDQ GH /$$* :$$5'(� GDQ ZRUGW /2
ZHHUJHJHYHQ� =LH RRN GH YROJHQGH DIEHHOGLQJ�

MAX� 'H PD[LPDOH JHPHWHQ ZDDUGH ZRUGW ZHHUJHJHYHQ�
MIN� 'H PLQLPDOH JHPHWHQ ZDDUGH ZRUGW ZHHUJHJHYHQ�



Voltmeter (device: VOLT) 83

�� � ORJ
PHHWZDDUGH&+�

PHHWZDDUGH&+�

�� � ORJ
PHHWZDDUGH &+�

PHHWZDDUGH &+�

LOG(1/2)� 'H XLWNRPVW YDQ GH EHUHNHQLQJ

ZRUGW ZHHUJHJHYHQ�
LOG(2/1)� 'H XLWNRPVW YDQ GH EHUHNHQLQJ

ZRUGW ZHHUJHJHYHQ�

Weergave van de gemeten waarden

'H YROWPHWHU NDQ GH JHPHWHQ ZDDUGHQ RS GLYHUVH PDQLHUHQ ZHHUJH�
YHQ� RS � WRW � GLVSOD\V� 'RRU GH NHX]H DISPLAYS XLW KHW KRRIG�
PHQX WH DFWLYHUHQ� YHUVFKLMQW HHQ SRSXS�PHQX ZDDULQ KHW DDQWDO
GLVSOD\V HQ GH LQVWHOOLQJHQ YDQ GH GLVSOD\V NDQ ZRUGHQ LQJHVWHOG�

Aantal displays instellen

'RRU AANTAL DISPLAYS XLW KHW PHQX ',63/$<6 WH DFWLYHUHQ�
YHUVFKLMQW HHQ SRSXS�PHQX ZDDULQ JHNR]HQ NDQ ZRUGHQ XLW �� � RI �
GLVSOD\V� (U ]LMQ LQ GDW JHYDO �� � RI � GLVSOD\V SHU NDQDDO� :RUGW 6
DISPLAYS JHNR]HQ� GDQ ]LMQ SHU NDQDDO � GLVSOD\V EHVFKLNEDDU� GLH
HON DI]RQGHUOLMN ]LMQ LQ WH VWHOOHQ� 'H OLQNHU GULH GLVSOD\V �GLVSOD\�� � HQ
�� ]LMQ YRRU NDQDDO �� GH DQGHUH �GLVSOD\ �� � HQ �� YRRU NDQDDO ��

Mogelijkheden van de displays instellen

0HW GH NHX]HQ 67(/ ',63/$< � ,1 �� 67(/ ',63/$< � ,1 ]LMQ GH
ZHHUJDYHPRJHOLMNKHGHQ YDQ GH GLVSOD\V YLD HHQ SRSXS�PHQX LQ WH
VWHOOHQ� 'LVSOD\ � HQ � KHEEHQ GH PHHVWH PRJHOLMNKHGHQ� GLVSOD\ � �� �
KHEEHQ PLQGHU PRJHOLMNKHGHQ� 'LVSOD\ � ZRUGW KLHU EHVSURNHQ� DOV
HHQ PRJHOLMNKHLG YRRU HHQ GLVSOD\ QLHW DDQZH]LJ LV� ZRUGW GDW YHU�
PHOG�
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Berekening op de gemeten waarde uitvoeren

'H VRIWZDUH NDQ YRRU LHGHU GLVSOD\ �� YHUVFKLOOHQGH EHUHNHQLQJHQ RS
GH JHPHWHQ ZDDUGH XLWYRHUHQ� 'RRU KHW DFWLYHUHQ YDQ GH NHX]H
METING XLW KHW PHQX 67(/ ',63/$< � ,1 XLW KHW PHQX ',63/$<6
YHUVFKLMQW HHQ SRSXS�PHQX PHW GH YROJHQGH EHUHNHQLQJHQ�

EFF. WAARDE� YDQ GH JHPHWHQ GDWD ZRUGW GH HIIHFWLHYH ZDDU�
GH EHUHNHQG� 'H HIIHFWLHYH ZDDUGH �5RRW 0HDQ
6TXDUH� LV GH ZDDUGH YDQ HHQ ZLOOHNHXULJH VSDQ�
QLQJVYRUP GLH RYHUHHQNRPW PHW HHQ JHOLMNVSDQ�
QLQJ GLH JHGXUHQGH GH]HOIGH WLMG KHW]HOIGH YHU�
PRJHQ GLVVLSHHUW LQ HHQ ZHHUVWDQG�
'XV HHQ ZLVVHOVSDQQLQJ YDQ � YROW 506 NRPW
RYHU HHQ PHW HHQ JHOLMNVSDQQLQJ YDQ � YROW�
�'H PHHVWH ²JRHGNRSH² YROWPHWHUV JHYHQ� DOV
HHQ ZLVVHOVSDQQLQJ ZRUGW JHPHWHQ� DOOHHQ GH
MXLVWH ZDDUGH ZHHU ELM HHQ ]XLYHUH VLQXVVSDQ�
QLQJ� HQ GDQ RRN QRJ PHW HHQ EHSHUNW IUHTXHQ�
WLHEHUHLN� 'H 73��� JHHIW ELM GH NHX]H ())�
:$$5'( DOWLMG GH MXLVWH ZDDUGH DDQ��

TOP-TOP: YDQ GH JHPHWHQ ZDDUGH ZRUGW GH WRS�WRS VSDQ�
QLQJ EHSDDOG� 'H WRS�WRS VSDQQLQJ YDQ HHQ JH�
OLMNVSDQQLQJ LV QXO� 'H WRS�WRS VSDQQLQJ YDQ HHQ
]XLYHUH VLQXV PHW HHQ 506�ZDDUGH YDQ � YROW LV
����� YROW�

GEM. WAARDE: YDQ GH JHPHWHQ GDWD ZRUGW GH JHPLGGHOGH
ZDDUGH EHUHNHQG� 'H JHPLGGHOGH ZDDUGH YDQ
HHQ YDULsUHQGH VSDQQLQJ LV JHOLMN DDQ GLH YDQ HHQ
JHOLMNVSDQQLQJ GLH LQ GH]HOIGH WLMG GH]HOIGH ODGLQJ
YHUSODDWVW� 'H JHPLGGHOGH ZDDUGH YDQ HHQ JH�
OLMNVSDQQLQJ YDQ � YROW LV � YROW� 'H JHPLGGHOGH
ZDDUGH YDQ HHQ ]XLYHUH VLQXVVSDQQLQJ LV � YROW�

MAX. WAARDE� YDQ GH JHPHWHQ GDWD ZRUGW GH PD[LPXP ZDDU�
GH EHSDDOG� 'H PD[LPXP ZDDUGH YDQ HHQ JH�
OLMNVSDQQLQJ YDQ � YROW LV � YROW� 'H PD[LPXP
ZDDUGH YDQ HHQ ]XLYHUH VLQXVVSDQQLQJ YDQ � YROW
506 LV ����� YROW�

MIN. WAARDE: YDQ GH JHPHWHQ GDWD ZRUGW GH PLQLPXP ZDDU�
GH EHSDDOG� 'H PLQLPXP ZDDUGH YDQ HHQ JHOLMN�
VSDQQLQJ YDQ � YROW LV � YROW� 'H PLQLPXP ZDDU�
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G%P 
 �� � ORJ
�����ZDDUGH �

UHIHUHQWLHZHHUVWDQG

9(502*(1

ZDDUGH �

UHIHUHQWLHZHHUVWDQG

723)$&725 

WRSZDDUGH

506	ZDDUGH

GH YDQ HHQ ]XLYHUH VLQXVVSDQQLQJ YDQ � YROW
506 LV ������ YROW�

dBm: 'H JHPHWHQ GDWD ZRUGW RPJHUHNHQG LQ GHFLEHO� +HW
RPUHNHQHQ JHEHXUW PHW GH IRUPXOH�

0HW 
ZDDUGH
 ZRUGW GH 506�ZDDUGH YDQ GH JH�
PHWHQ GDWD EHGRHOG� 'H UHIHUHQWLHZHHUVWDQG LV
LQ WH VWHOOHQ PHW GH NHX]H 67(/ ,03('$17,(
,1 XLW KHW PHQX 6(7 &+��

VERMOGEN: 'H JHPHWHQ GDWD ZRUGW RPJHUHNHQG WRW HHQ
YHUPRJHQ� 'DW JHEHXUW PHW GH IRUPXOH�

0HW 
ZDDUGH
 ZRUGW GH 506�ZDDUGH YDQ GH JH�
PHWHQ GDWD EHGRHOG� 'H UHIHUHQWLHZHHUVWDQG LV
LQ WH VWHOOHQ PHW GH NHX]H 67(/ ,03('$17,(
,1 XLW KHW PHQX 6(7 &+��

TOPFACTOR� 'H ZDDUGH YDQ GH JHPHWHQ GDWD ZRUGW RPJH�
UHNHQG WRW GH WRSIDFWRU� PHW GH IRUPXOH�

'H 
WRSZDDUGH
 LV GH KRRJVWH JHPHWHQ VSDQQLQJ
WHQ RS]LFKWH YDQ GH QXOOLMQ YDQ KHW VLJQDDO�

FREQUENTIE: 9DQ KHW DDQJHERGHQ VLJQDDO ZRUGW GH IUHTXHQWLH
EHSDDOG� +HW IUHTXHQWLHEHUHLN ORRSW YDQ � ���
+] WRW ��� N+]� %LM IUHTXHQWLHV ODJHU GDQ ��� +]
ZRUGW � +] DDQJHJHYHQ� 2P IUHTXHQWLHV KRJHU
GDQ ��� N+] WH PHWHQ NDQ ((1+('(1�92/7
YRRU GDW GLVSOD\ RS ����� JH]HW ZRUGHQ� HU
ZRUGHQ GDQ N+] DDQJHJHYHQ� 'H HHQKHLG PRHW
GDQ RRN QRJ DDJHSDVW ZRUGHQ QDDU N+]� YLD
((1+(,'�

DUTY CYCLE� 'H GXW\ F\FOH YDQ KHW LQJDQJVVLJQDDO ZRUGW EH�
SDDOG� 'H GXW\ F\FOH LV JHGHILQLHHUG DOV GH WLMG GDW
KHW VLJQDDO ODDJ LV LQ UHODWLH WRW GH WRWDOH SHULRGH�
WLMG YDQ KHW VLJQDDO� 'H GXW\ F\FOH ZRUGW ZHHU�
JHJHYHQ DOV HHQ SHUFHQWDJH�
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Opmerking $OV HHQ IUHTXHQWLHPHWLQJ LV LQJHVWHOG� ZRUGW GH YROWPH�
WHU RS DOOH GLVSOD\V WUDJHU� GRRUGDW YRRU GH IUHTXHQWLHEHSDOLQJ PHHU
PHWLQJHQ YHUULFKW PRHWHQ ZRUGHQ�

Veranderen van de weergave-eenheid

'H HHQKHLG GLH ZHHUJHJHYHQ ZRUGW LQ KHW GLVSOD\� NDQ ZRUGHQ DDQ�
JHSDVW QDDU HLJHQ ZHQVHQ� 'RRU GH NHX]H EENHEID WH DFWLYHUHQ
YHUVFKLMQW HHQ SRSXS�PHQX PHW GDDULQ GH �� YROJHQGH NHX]HQ�

92/7� $03(5(� *5$'(1 )� *5$'(1 &� :$77� 3(5&(17�
0(7(5� .,/2*5$0� 1(:721� &28/20%� %$5� +(57= HQ 


�

+HW SRSXS�PHQX NDQ RRN RSJHURHSHQ ZRUGHQ GRRU PHW GH PXLV�
FXUVRU RS GH HHQKHLGVDDQGXLGLQJ WH JDDQ VWDDQ HQ GDQ GH OLQNHU PXLV�
NQRS LQ WH GUXNNHQ�

$OV HHQ YDQ GH NHX]HQ JHDFWLYHHUG ZRUGW� YHUVFKLMQW GH HHQKHLG ER�
YHQ LQ KHW GLVSOD\� 'H OHJH NHX]H NDQ JHEUXLNW ZRUGHQ RP HHQ ]HOI WH
GHILQLsUHQ HHQKHLG ZHHU WH JHYHQ 1D DFWLYHUHQ YHUVFKLMQW HHQ LQYRHU�
YHOG ZDDULQ HHQ HLJHQ HHQKHLG NDQ ZRUGHQ LQJHYRHUG� PHW HHQ PD[L�
PDOH OHQJWH YDQ � NDUDNWHUV�

Aanpassen eenheden / volt

0HW GH NHX]H EENHEDEN/VOLT NDQ KHW DDQWDO HHQKHGHQ SHU YROW
LQJHVWHOG ZRUGHQ� 1D DFWLYHUHQ YDQ GH NHX]H YHUVFKLMQW HHQ LQYRHU�
YHOG ZDDULQ HHQ YHUPHQLJYXOGLJLQJVIDFWRU NDQ ZRUGHQ LQJHYRHUG� 'H
PHHWZDDUGH ZRUGW YHUPHQLJYXOGLJG PHW GH LQJHYRHUGH IDFWRU HQ GDQ
ZHHUJHJHYHQ RS KHW GLVSOD\�

$OV X PHHW PHW HHQ SUREH GLH �� NHHU YHU]ZDNW� NDQ PHW GH NHX]H
((1+('(1�92/7 KHW JHWDO �� ZRUGHQ LQJHYRHUG� ]RGDW GH XLWOH�
]LQJ RS KHW VFKHUP GH MXLVWH ZDDUGHQ ZHHUJHHIW�

(HQ DQGHUH WRHSDVVLQJ LV KHW PHWHQ DDQ ELMYRRUEHHOG HHQ WHPSHUD�
WXXURSQHPHU� 6WHO GDW ELM GH WHPSHUDWXXURSQHPHU ELM HHQ WHPSHUD�
WXXUYHUDQGHULQJ YDQ � JUDGHQ HHQ VSDQQLQJVYHUDQGHULQJ YDQ � YROW WRW
JHYROJ KHHIW� 'RRU QX LQ KHW LQYRHUYHOG KHW JHWDO � LQ WH YXOOHQ� LV GH
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WHPSHUDWXXUVYHUDQGHULQJ GLUHNW LQ KHW DDQWDO JUDGHQ DI WH OH]HQ�

Relatief meten

'H YROWPHWHU NDQ DEVROXWH PHWLQJHQ HQ UHODWLHYH PHWLQJHQ YHUULFKWHQ�
%LM GH UHODWLHYH PHWLQJHQ ZRUGW JHPHWHQ WHQ RS]LFKWH YDQ HHQ LQJH�
VWHOGH ZDDUGH� 'LH LQJHVWHOGH ZDDUGH ZRUGW DIJHWURNNHQ YDQ GH JH�
PHWHQ ZDDUGH�

'H ZDDUGH WHQ RS]LFKWH ZDDUYDQ JHPHWHQ ZRUGW� LV LQ WH VWHOOHQ GRRU
GH NHX]H STEL REL. WAARDE IN WH DFWLYHUHQ� (U YHUVFKLMQW GDQ
HHQ LQYRHUYHOG ZDDULQ GH ZDDUGH LQJHYXOG NDQ ZRUGHQ� 'H ZDDUGH
PRHW ZRUGHQ LQJHYXOG LQ YROWV�

2P UHODWLHI PHWHQ DDQ WH ]HWWHQ PRHW GH NHX]H RELATIEF = UIT
JHDFWLYHHUG ZRUGHQ� 'H WHNVW YDQ GH NHX]H YHUDQGHUW GDQ QDDU RE-
LATIEF = AAN� 7HYHQV ZRUGW KHW UHODWLHI PHWHQ LQJHVFKDNHOG�
9RRU GH GXLGHOLMNKHLG ZRUGW GLW DDQJHJHYHQ LQ KHW ZHHUJDYH�VFKHUP�
'RRU 5(/$7,()  $$1 WH DNWLYHUHQ� YHUDQGHUW GH WHNVW QDDU 5(/$�
7,()  8,7 HQ ZRUGW KHW UHODWLHI PHWHQ ZHHU XLWJHVFKDNHOG�

5HODWLHI PHWHQ LV RQGHU DQGHUH WH JHEUXLNHQ ELM GH KLHUYRRU JHQRHP�
GH PHWLQJ DDQ HHQ WHPSHUDWXXURSQHPHU� 6WHO GDW GLH RSQHPHU ELM �
JUDGHQ HHQ VSDQQLQJ DIJHHIW YDQ �� YROW� 'RRU QX ELM 67(/ 5(/�
:$$5'( ,1 KHW JHWDO �� LQ WH YXOOHQ� ZRUGW GH XLWOH]LQJ GLUHNW LQ
JUDGHQ DI WH OH]HQ�

Vergelijkende metingen

%LM KHW ZHHUJHYHQ YDQ GH JHPHWHQ ZDDUGH �NHX]H ',63/$< XLW PHQX
6(7 &+�� ]LMQ YLHU YHUJHOLMNHQGH PHWLQJHQ JHQRHPG�

! WKDQ +,
� WKDQ /2
!� &203
�! /2 +,

%LM GLH PHWLQJHQ ZRUGHQ HHQ +22* :$$5'( HQ HHQ /$$*
:$$5'( JHEUXLNW� ZDDU GH JHPHWHQ ZDDUGH PHH ZRUGW YHUJHOHNHQ�
0HW GH NHX]HQ STEL LAAG WAARDE HQ STEL HOOG
WAARDE IN NXQQHQ GH WZHH QLYHDXV ZRUGHQ LQJHVWHOG� %LM DFWLYH�
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UHQ YDQ GH NHX]HQ ZRUGW HHQ LQYRHUYHOG RSJHURHSHQ� ZDDULQ GH
KRRJWH YDQ KHW QLYHDX LQ YROW NDQ ZRUGHQ LQJHYRHUG�

'H]H LQVWHOOLQJHQ ]LMQ DOOHHQ EHVFKLNEDDU YRRU 'LVSOD\ � HQ 'LVSOD\ ��

Opmerking 2P ZLM]LJHQ YDQ GH +22* HQ /$$* :$$5'( HHQ�
YRXGLJ WH KRXGHQ� ZRUGW LQ GH VRIWZDUH geen FRQWUROH XLWJHYRHUG RI
GH LQJHYRHUGH ZDDUGH YRRU GH +22* :$$5'( JURWHU LV GDQ GH
ZDDUGH YRRU GH /$$* :$$5'(� +HW LV GXV PRJHOLMN HHQ +22*
:$$5'( LQ WH VWHOOHQ GLH ODJHU LV GDQ GH /$$* :$$5'(� 0HWLQJHQ
GLH JHEUXLN PDNHQ YDQ GH +22* HQ /$$* :$$5'( JHYHQ GDQ
RQEUXLNEDUH UHVXOWDWHQ�

Instellen van de referentieweerstand

%LM GH PHWLQJHQ G%P HQ 9(502*(1 ZRUGW YRRU GH EHUHNHQLQJ HHQ
UHIHUHQWLHZHHUVWDQG JHEUXLNW� 'H ZDDUGH YDQ GH ZHHUVWDQG NDQ ZRU�
GHQ LQJHVWHOG PHW GH NHX]H STEL IMPEDANTIE IN XLW KHW PHQX
67(/ ',63/$< � ,1� +HW DFWLYHUHQ YDQ GH NHX]H JHHIW KHW YROJHQGH
LQYRHUYHOG�

'H ZDDUGH ZRUGW LQJHYRHUG LQ 2KP� 'H VWDQGDDUG ZDDUGH LV ��� 6�

Instellen frequentiebereik

'H YROWPHWHU KHHIW HHQ EHSHUNW IUHTXHQWLHEHUHLN ZDDULQ PHWLQJHQ
JRHG ZRUGHQ XLWJHYRHUG� 'DW NRPW GRRUGDW GH YROWPHWHU YDQ KHW
VLJQDDO ��� PHHWSXQWHQ QHHPW� PHW HHQ EHSDDOGH VDPSOHIUHTXHQWLH�
,V GH SHULRGHWLMG YDQ KHW WH PHWHQ VLJQDDO YHHO ODQJHU GDQ GH WLMG GDW
JHPHWHQ ZRUGW� GDQ ZRUGW HHQ YHUNHHUGH ZDDUGH JHPHWHQ� =LH RRN
GH DIEHHOGLQJ�
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,V GH WLMG ZDDULQ GH ��� PHHWSXQWHQ JHPHWHQ ZRUGHQ WH ODQJ WHQ
RS]LFKWH YDQ GH SHULRGHWLMG YDQ KHW WH PHWHQ VLJQDDO� GDQ NDQ aliasing
RSWUHGHQ �]LH KHW KRRIGVWXN YDQ GH RVFLOORVFRRS��

2P PHHWIRXWHQ GRRU ERYHQVWDDQGH RRU]DNHQ WH YRRUNRPHQ NDQ KHW
IUHTXHQWLHEHUHLN YDQ GH YROWPHWHU LQJHVWHOG ZRUGHQ� :DW GDQ JHEHXUW
LV GDW GH VDPSOHIUHTXHQWLH ZRUGW DDQJHSDVW� 'RRU XLW KHW KRRIGPHQX
GH NHX]H FREQUENCY WH DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PHQX
PHW �� NHX]HQ� 'LH NHX]HQ JHYHQ GH FHQWUXPIUHTXHQWLH DDQ YDQ KHW
IUHTXHQWLHEHUHLN ZDDULQ GH YROWPHWHU FRUUHFW PHHW� 'H JURRWWH YDQ
HHQ IUHTXHQWLHEHUHLN LV YDQ ��� �� �� PDDO GH LQJHVWHOGH IUHTXHQWLH� %LM
GH NHX]H $872 )5(4 EHSDDOW GH YROWPHWHU ]HOI GH RSWLPDOH
IUHTXHQWLH�LQVWHOOLQJ� 9RRU LHGHUH PHWLQJ ZRUGW GDQ GH IUHTXHQWLH
EHSDDOG� ZDW UHVXOWHHUW LQ HHQ ODQJ]DPHUH GLVSOD\ YHUYHUVLQJ�

'H FHQWUXPIUHTXHQWLHV ZDDUXLW JHNR]HQ NDQ ZRUGHQ ]LMQ� �� +]� ��
+]� ��� +]� ��� +]� � N+]� � N+]� �� N+]� �� N+] HQ ��� N+] HQ
$872 )5(4�

Geluid instellen

%LM GH YHUJHOLMNHQGH PHWLQJHQ NDQ YRRU LHGHUH ZHHUJDYHPRJHOLMNKHLG
HHQ JHOXLGVLJQDDO ZRUGHQ LQJHVWHOG� 'DDUGRRU NDQ RRN KRRUEDDU
ZRUGHQ DDQJHJHYHQ RI HHQ PHWLQJ ELQQHQ RI EXLWHQ GH LQJHVWHOGH
OLPLHWHQ YDOW�

'RRU GH NHX]H SOUND XLW KHW KRRIGPHQX WH NLH]HQ� YHUVFKLMQW HHQ
SRSXS�PHQX ZDDULQ YRRU GH YLHU ZHHUJDYHPRJHOLMNKHGHQ HHQ JHOXLG
NDQ ZRUGHQ LQJHVWHOG� %LM LHGHUH ZHHUJDYHPRJHOLMNKHLG NDQ HHQ NHX]H
JHPDDNW ZRUGHQ XLW � 8,7� ��� +]� ��� +]� ��� +]� � N+]� � N+]� �
N+] HQ �� N+]�
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0HW GH NHX]H 8,7 ZRUGW JHHQ JHOXLGVLJQDDO JHJHQHUHHUG ELM GH EH�
WUHIIHQGH ZHHUJDYH� ELM GH DQGHUH NHX]HQ ZRUGW HHQ WRRQ RSJHZHNW
PHW GH LQJHVWHOGH IUHTXHQWLH�

Metingen verrichten

Tip JHEUXLN HHUVW GH IUHTXHQWLHPHWHU YRRU KHW EHSDOHQ YDQ GH IUH�
TXHQWLH YDQ KHW VLJQDDO�

=RGUD KHW LQVWUXPHQW YROWPHWHU LV LQJHVFKDNHOG� ZRUGW HU JHPHWHQ�
'H PHHWZDDUGHQ ZRUGHQ FRQWLQX RS KHW VFKHUP ZHHUJHYHQ� 9HUGHU
ZRUGW GRRU GH WHNVW YDQ GH NHX]H MEASURE XLW KHW KRRIGPHQX
DDQJHJHYHQ GDW HU JHPHWHQ ZRUGW�

+HW PHWHQ LV WH VWRSSHQ GRRU GH NHX]H 0($685( WH DFWLYHUHQ� 'H
WHNVW YHUDQGHUW GDQ QDDU FREEZE� HU NRPW HHQ NHX]H ONE SHOT
ELM HQ KHW PHWHQ VWRSW�

(U LV QX HHQ HHQPDOLJH PHWLQJ XLW WH YRHUHQ GRRU GH NHX]H 21(
6+27 WH DFWLYHUHQ� (U ZRUGW GDQ HHQ NHHU JHPHWHQ� 7LMGHQV KHW
PHWHQ YHUDQGHUW GH WHNVW YDQ GH NHX]H YDQ 21( 6+27 QDDU 0($�
685(� $OV GH PHWLQJ NODDU LV� YHUDQGHUW GH WHNVW QDDU 21( 6+27�

Opmerking (HQ PHWLQJ EHVWDDW XLW GULH DFKWHUHHQYROJHQGH PHWLQJ�
HQ� ZDDUELM GH PHHWZDDUGHQ JHPLGGHOG ZRUGHQ� 7XVVHQWLMGV ZRUGW
ZHO KHW GLVSOD\ YHUYHUVW� 0RHW GH YROWPHWHU WLMGHQV GH 21( 6+27
HHQ DXWRUDQJLQJ DFWLH XLWYRHUHQ� GDQ ZRUGW HU ]RYHHO PHWLQJHQ YHU�
ULFKW GDW GH DXWRUDQJLQJ DFWLH NODDU LV HQ GULH PHWLQJHQ LQ KHW]HOIGH
PHHWEHUHLN ]LMQ JHGDDQ�

+HW FRQWLQX PHWHQ LV ZHHU LQ WH VFKDNHOHQ GRRU )5((=( WH DFWLYHUHQ�
'H WHNVW YHUDQGHUW QDDU 0($685( HQ KHW FRQWLQX PHWHQ EHJLQW
ZHHU�
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Metingen afdrukken of op schijf opslaan

'H YROWPHWHU NDQ PHWLQJHQ RS VFKLMI RSVODDQ RI DIGUXNNHQ RS HHQ
SULQWHU� 'DW JDDW RS HHQ DQGHUH PDQLHU GDQ GH DQGHUH LQVWUXPHQWHQ�

'H YROWPHWHU NDQ ]R LQJHVWHOG ZRUGHQ GDW RS YDVWH WLMGVWLSSHQ HHQ
PHWLQJ ³ DFTXLVLWLH ³ ZRUGW XLWJHYRHUG� 'H JHPHWHQ ZDDUGH ZRUGW
GDQ RS VFKLMI JH]HW RI QDDU HHQ SULQWHU JHVWXXUG�

De tijd tussen twee metingen instellen

0HW GH NHX]H TIME XLW KHW KRRIGPHQX ZRUGW GH WLMG WXVVHQ WZHH
PHWLQJHQ LQJHVWHOG� 1D DFWLYHUHQ YHUVFKLMQW HHQ LQYRHUYHOG ZDDULQ GH
WLMG NDQ ZRUGHQ LQJHYRHUG� (U NDQ HHQ WLMG LQJHYRHUG ZRUGHQ GLH OLJW
WXVVHQ � HQ ��� VHFRQGHQ�

Opmerking $OV HHQ WLMG kleiner dan 0.5 sec ZRUGW LQJHYRHUG�
ZRUGW GH DFTXLVLWLHVQHOKHLG EHSDDOG GRRU GH YHUDQGHULQJ YDQ GLVSOD\ �
RI GLVSOD\ �� ,HGHUH NHHU GDW GH PHHWZDDUGH RS KHW VFKHUP YHUDQGHUW�
ZRUGW GH PHHWZDDUGH RS VFKLMI JH]HW RI DIJHGUXNW�

Instellen van de hysterese

%LM HHQ LQJHVWHOGH DFTXLVLWLHWLMG NOHLQHU GDQ ��� VHF� ZRUGW GH VQHOKHLG
EHSDDOG GRRU YHUDQGHULQJHQ RS KHW GLVSOD\� +HW NDQ YRRUNRPHQ GDW
HHQ VSDQQLQJ WXVVHQ WZHH RSYROJHQGH ZHHU WH JHYHQ ZDDUGHQ OLJW�
'DDUGRRU ZLVVHOW GH ZDDUGH RS KHW GLVSOD\ FRQWLQX WXVVHQ GLH WZHH
ZDDUGHQ� 2P WH YRRUNRPHQ GDW LQ ]R
Q JHYDO FRQWLQX PHHWZDDUGHQ
QDDU VFKLMI RI SULQWHU ZRUGHQ JHVWXXUG� NDQ HHQ K\VWHUHVH ZRUGHQ
LQJHVWHOG� 3DV ]RGUD HHQ VSDQQLQJVYHUDQGHULQJ ]R JURRW LV GDW GH
K\VWHUHVH�ZDDUGH ZRUGHQ RYHUVFKUHGHQ� ZRUGW HHQ PHHWZDDUGH
RSJHVODJHQ�

'RRU GH NHX]H +<67(5(6,6 WH DFWLYHUHQ YHUVFKLMQW HHQ LQYRHUYHOG
ZDDULQ GH JURRWWH YDQ GH K\VWHUHVH NDQ ZRUGHQ LQJHYRHUG� 'H K\VWH�
UHVH ZRUGW LQJHYRHUG DOV HHQ SHUFHQWDJH YDQ GH ODDWVW JHPHWHQ ZDDU�
GH� %LM LHGHUH QLHXZH PHHWZDDUGH ZRUGW GH JURRWWH YDQ GH K\VWHUHVH
LQ YROW RSQLHXZ XLWJHUHNHQG�
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Acquisitie starten

'RRU GH NHX]H ACQUIRE XLW KHW KRRIGPHQX WH VWDUWHQ ZRUGW HHQ
SRSXS�PHQX JHWRRQG ZDDULQ HHQ VHOHFWLH JHPDDNW NDQ ZRUGHQ RI
QDDU VFKLMI RI QDDU SULQWHU JHVFKUHYHQ PRHW ZRUGHQ�

0HW GH NHX]H DISK ZRUGHQ GH JHPHWHQ ZDDUGHQ QDDU VFKLMI JH�
VFKUHYHQ� 1D DFWLYHUHQ YDQ GH NHX]H YHUVFKLMQW HHQ LQYRHUYHOG ZDDULQ
GH QDDP YDQ KHW EHVWDQG YRRU GH PHHWZDDUGHQ LQJHYRHUG PRHW
ZRUGHQ� ,V HU DO HHQ EHVWDQG PHW GH LQJHYRHUGH QDDP� GDQ ZRUGW
JHYUDDJG RI KHW EHVWDDQGH EHVWDQG RYHUVFKUHYHQ PDJ ZRUGHQ� $OV GDW
JHEHXUW LV� EHJLQW KHW PHWHQ� (U ZRUGW QX RS GH LQJHVWHOGH WLMGVWLSSHQ
HHQ PHWLQJ JHGDDQ� ZDDUYDQ GH PHHWZDDUGH ZRUGW RSJHVODJHQ� +HW
PHWHQ LV DI WH EUHNHQ GRRU RS �(VF! WH GUXNNHQ�

0HW GH NHX]H PRINTER ZRUGHQ GH JHPHWHQ ZDDUGHQ QDDU GH
SULQWHU JHVFKUHYHQ� 1D DFWLYHUHQ YDQ GH NHX]H EHJLQW KHW PHWHQ� (U
ZRUGW QX RS GH LQJHVWHOGH WLMGVWLSSHQ HHQ PHWLQJ JHGDDQ� ZDDUYDQ GH
PHHWZDDUGH QDDU GH SULQWHU ZRUGW JHVFKUHYHQ� +HW PHWHQ LV DI WH
EUHNHQ GRRU RS �(VF! WH GUXNNHQ�

,Q EHLGH JHYDOOHQ ZRUGHQ GH PHHWZDDUGHQ YRRUDI JHJDDQ GRRU HHQ
EORN JHJHYHQV� 'DDULQ VWDDW DDQJHJHYHQ KRH GH NDQDOHQ YDQ GH YROW�
PHWHU ]LMQ LQJHVWHOG HQ KRH GH /$$*� +22* HQ 5(/$7,() QLYHDX
V
]LMQ LQJHVWHOG� (ONH PHWLQJ ZRUGW YRRUDIJHJHDDQ GRRU GDWXP HQ WLMGVWLS
YDQ GH PHWLQJ�

$OV HHQ JHPHWHQ ZDDUGH JURWHU LV GDQ KHW LQJHVWHOGH VSDQQLQJVEHUHLN�
ZRUGW GDW RS KHW VFKHUP ZHHUJHJHYHQ PHW 
�������
� 2RN QDDU GH
SULQWHU HQ RS VFKLMI ZRUGW GDQ 
�������
 JHVFKUHYHQ�

+LHUQD YLQGW X HHQ YRRUEHHOG KRH GH PHHWJHJHYHQV ZRUGHQ DIJH�
GUXNW RI RSJHVODJHQ�
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MEET DISPLAY 1       : GEM. WAARDE    (V)
MEET DISPLAY 2       : EFF. WAARDE    (V )
WEERGAVE DISPLAY 1   : CH1   (REL. AAN!)   1.0000
WEERGAVE DISPLAY 2   : CH2          
IMPEDANTIE DISPLAY 1 :   600.0000
IMPEDANTIE DISPLAY 2 :   600.0000
LAAG WAARDE DISPLAY 1:   -20.0000
LAAG WAARDE DISPLAY 2:   -20.0000
HOOG WAARDE DISPLAY 1:    20.0000
HOOG WAARDE DISPLAY 2:    20.0000
DATUM TIJD  DISPLAY 1   DISPLAY 2
14-02-95 13:41:50  -------     2.15
14-02-95 13:41:55   -0.723     2.15
14-02-95 13:42:00   -0.684     2.14
14-02-95 13:42:05   -0.201     2.15
14-02-95 13:42:10   -0.119     2.15

Displaycijfers aanpassen

'RRU GH NHX]H DIGIT SET WH DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PHQX
ZDDULQ � FLMIHUGLNWHQ ZRUGHQ JHWRRQG� +LHUPHH NDQ GH GLNWH YDQ GH
VHJPHQWHQ ZRUGHQ DDQJHSDVW�

:RUGW GH NHX]H 4 PIXELS JHDFWLYHHUG� GDQ ZRUGW GH GLNWH YDQ GH
VHJPHQWHQ YDQ GH FLMIHUV � EHHOGSXQWHQ� 'H GLNWHQ ZDDUXLW JHNR]HQ
NDQ ZRUGHQ ]LMQ� �� �� �� � HQ �� SL[HOV�
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Hoofdstuk 9
Transiënt recorder (device: TRANS)

'H WUDQVLsQW UHFRUGHU LV HHQ WZHH�NDQDDOV� GLUHNW UHJLVWUHUHQG PHHWLQ�
VWUXPHQW� GDW KHW YHUORRS YDQ GH LQJDQJVVLJQDOHQ JUDILVFK ZHHUJHHIW
RS KHW VFKHUP RI RS SDSLHU�

'H WUDQVLsQW UHFRUGHU YHUULFKW RS LQVWHOEDUH WLMGVWLSSHQ HHQ PHWLQJ HQ
YRHUW GDDU HYHQWXHHO QRJ HHQ EHZHUNLQJ RS XLW� +HW DDQWDO PHWLQJHQ
GDW JHGDDQ PRHW ZRUGHQ LV RRN LQVWHOEDDU�

Opmerking 'H WUDQVLsQW UHFRUGHU WRRQW HON JHPHWHQ VDPSOH GLUHFW�
'H RVFLOORVFRRSV /,9( HQ +2/' PHWHQ HHUVW DOOH VDPSOHV HQ WRQHQ
GH]H GDQ SDV RS KHW VFKHUP�

Het scherm van de transiënt recorder

1HW DOV ELM GH DQGHUH LQVWUXPHQWHQ LV KHW VFKHUP RQGHUYHUGHHOG LQ
WZHH GHOHQ� KHW ZHHUJDYHVFKHUP HQ KHW KRRIGPHQX�

+HW PHQX EHYDW HHQ DDQWDO NHX]HQ GLH RRN ELM GH RVFLOORVFRRS YRRU�
NRPHQ HQ ]XOOHQ KLHU GDDURP QLHW EHVSURNHQ ZRUGHQ� 'H DQGHUH
NHX]HQ �]LH QLHW�JHlUFHHUGH GHOHQ LQ GH DIEHHOGLQJ RS GH YROJHQGD
SDJLQD� ZRUGHQ KLHU ZHO EHVSURNHQ�
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Instellen van het type meting

'H WUDQVLsQW UHFRUGHU NDQ RS YLMI PDQLHUHQ PHWHQ� 'RRU GH NHX]H
MEAS. MODE XLW KHW KRRIGPHQX WH DFWLYHUHQ� YHUVFKLMQW HHQ
SRSXS�PHQX PHW GDDULQ GH YROJHQGH NHX]HQ�

MOMENTAAN: GH PRPHQWDQH ZDDUGH YDQ KHW VLJQDDO ZRUGW
JHPHWHQ

EFF. WAARDE: GH HIIHFWLHYH ZDDUGH ZDDUGH YDQ KHW VLJQDDO
ZRUGW JHPHWHQ

GEM. WAARDE: GH JHPLGGHOGH ZDDUGH YDQ KHW VLJQDDO ZRUGW JH�
PHWHQ

MAX. WAARDE: GH PD[LPXP ZDDUGH YDQ KHW VLJQDDO ZRUGW JH�
PHWHQ

MIN. WAARDE: GH PLQLPXP ZDDUGH YDQ KHW VLJQDDO ZRUGW JH�
PHWHQ�

'H ())� :$$5'(� *(0� :$$5'(� 0$;� :$$5'( HQ 0,1�
:$$5'( ZRUGHQ EHUHNHQG XLW ��� VDPSOHV� 2P PHHWIRXWHQ WH
YRRUNRPHQ PRHW KHW IUHTXHQWLHEHUHLN MXLVW ZRUGHQ LQJHVWHOG� �=LH
RRN 
,QVWHOOHQ IUHTXHQWLHEHUHLN
 XLW KHW KRRIGVWXN 9ROWPHWHU�

Opmerking %LM GH PHWLQJHQ ())� :$$5'(� *(0� :$$5'(�
0$;� :$$5'( HQ 0,1� :$$5'( LV GH PLQLPDOH VDPSOHWLMG ���
VHFRQGH�

Instellen frequentiebereik

+HW MXLVWH IUHTXHQWLHEHUHLN YRRU GH PHWLQJHQ NDQ ZRUGHQ LQJHVWHOG
GRRU GH NHX]H FREQUENCY XLW KHW KRRIGPHQX WH DFWLYHUHQ� (U
YHUVFKLMQW HHQ SRSXS�PHQX PHW � NHX]HQ� 'LH NHX]HQ JHYHQ GH
FHQWUXPIUHTXHQWLH DDQ YDQ KHW IUHTXHQWLHEHUHLN ZDDULQ GH WUDQVLsQW
UHFRUGHU MXLVW PHHW� 'H JURRWWH YDQ HHQ IUHTXHQWLHEHUHLN LV YDQ
������� PDDO GH LQJHVWHOGH IUHTXHQWLH�

'H FHQWUXPIUHTXHQWLHV ZDDUXLW JHNR]HQ NDQ ZRUGHQ ]LMQ� �� +]� ��
+]� ��� +]� ��� +]� � N+]� � N+]� �� N+]� �� N+] HQ ��� N+]�



Transiënt recorder (device: TRANS) 97

Opmerking :DQQHHU GH FHQWUDOH IUHTXHQWLH ZRUGW LQJHVWHOG RS ��
+]� LV GH PLQLPDOH VDPSOHWLMG ��� VHFRQGH�

Instellen van de sampletijd

'H WLMG WXVVHQ KHW PHWHQ YDQ WZHH VDPSOHV LV LQ WH VWHOOHQ GRRU GH
NHX]H SAMPLETIME XLW KHW KRRIGPHQX WH DFWLYHUHQ� (U YHUVFKLMQW
HHQ LQYRHUYHOG ZDDULQ GH VDPSOHWLMG NDQ ZRUGHQ LQJHYXOG� 'H ZDDUGH
PRHW OLJJHQ WXVVHQ ���� VHFRQGH HQ ��� VHFRQGH� %LM HHQ DDQWDO VDP�
SOHV YDQ ����� NDQ GH PD[LPDOH PHHWWLMG ��� 
 �����  �������
VHFRQGH � ������ GDJHQ� EHGUDJHQ�

Opmerking %LM HHQ 3&�;7 FRPSXWHU LV GH PLQLPDOH VDPSOHWLMG ����
VHFRQGH�

Opmerking %LM GH PHWLQJHQ ())� :$$5'(� *(0� :$$5'(�
0$;� :$$5'( HQ 0,1� :$$5'( LV GH PLQLPDOH VDPSOHWLMG ���
VHFRQGH�
:DQQHHU GH FHQWUDOH IUHTXHQWLH ZRUGW LQJHVWHOG RS �� +]� LV GH PLQL�
PDOH VDPSOHWLMG ��� VHFRQGH�

Instellen van het aantal samples

+HW DDQWDO WH QHPHQ VDPSOHV LV LQ WH VWHOOHQ GRRU GH NHX]H SAM-
PLES XLW KHW KRRIGPHQX WH DFWLYHUHQ� (U YHUVFKLMQW HHQ LQYRHUYHOG
ZDDULQ KHW DDQWDO WH QHPHQ VDPSOHV LV LQ WH YXOOHQ� 'H ZDDUGH PRHW
OLJJHQ WXVVHQ � HQ ����� VDPSOHV� %LM HHQ VDPSOHWLMG YDQ ��� VHFRQGH
NDQ GH PD[LPDOH PHHWWLMG ��� 
 �����  ������� VHFRQGH
� ������ GDJHQ� EHGUDJHQ�

Opmerking $OOH PHHWZDDUGHQ ZRUGHQ HHUVW LQ KHW JHKHXJHQ YDQ
GH 3& RSJHVODJHQ� ,QGLHQ HU RQYROGRHQGH JHKHXJHQ EHVFKLNEDDU LV
RQGHU 06�'26� JHHIW KHW SURJUDPPD GH PHOGLQJ� Fout: onvol-
doende geheugen, verminder aantal samples. 8

PRHW GDQ HHQ NOHLQHU DDQWDO VDPSOHV LQVWHOOHQ� (HQ DQGHUH PRJHOLMN�
KHLG LV PHHU JHKHXJHQ YULM PDNHQ GRRU JHKHXJHQUHVLGHQWH SURJUDP�
PD
V �765
V� WH YHUZLMGHUHQ�
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Weergavescherm wissen

2XGH PHHWUHVXOWDWHQ NXQQHQ YDQ KHW VFKHUP YDQ GH WUDQVLsQW UHFRU�
GHU ZRUGHQ YHUZLMGHUG GRRU GH NHX]H CLEAR SCREEN WH DFWLYH�
UHQ�

Een meting starten

$OV DOOH LQVWHOOLQJHQ JHPDDNW ]LMQ� NDQ HHQ PHWLQJ ZRUGHQ JHVWDUW�
'RRU GH NHX]H MEASURE XLW KHW KRRIGPHQX WH DFWLYHUHQ� (U
ZRUGW GDQ HHUVW QDDU HHQ QDDP JHYUDDJG YRRU KHW EHVWDQG ZDDULQ GH
PHHWJHJHYHQV ZRUGHQ RSJHVODJHQ� :RUGW HHQ UHHGV EHVWDDQGH
QDDP LQJH�YRHUG� GDQ ZRUGW JHYUDDJG RI KHW EHVWDQG RYHUVFKUHYHQ
PDJ ZRUGHQ�

$OV GH QDDP LV LQJHYRHUG� VWDUW KHW PHWHQ� (U YHUVFKLMQW HHQ NDGHU LQ
KHW VFKHUP PHW GH WHNVW�
METEN ..., Esc: onderbreek meting

2P GH LQJHVWHOGH VDPSOHWLMG ZRUGW HHQ VDPSOH JHQRPHQ� WRW KHW
LQJHYRHUGH DDQWDO VDPSOHV LV EHUHLNW� 7LMGHQV KHW PHWHQ ZRUGHQ KHW
VDPSOHQXPPHU �UHFKWV RQGHULQ KHW VFKHUP�� KHW WLMGVWLS YDQ GH PH�
WLQJ �OLQNV QDDVW KHW VDPSOHQXPPHU� HQ GH JHPHWHQ ZDDUGH �ERYHQLQ
KHW EHHOGVFKHUP� JHwQYHUWHHUG ZHHUJHJHYHQ�

Opmerking :DQQHHU GH 73��� LQ HHQ UHODWLHI ODQJ]DPH FRPSXWHU
LV JHSODDWVW� NDQ KHW YRRUNRPHQ GDW� DIKDQNHOLMN YDQ GH LQJHVWHOGH
VDPSOHWLMG� KHW VDPSOHQXPPHU� GH PHHWWLMG HQ GH PHHWZDDUGH QLHW
ZRUGHQ ZHHUJHJHYHQ� 'DW NRPW RPGDW HU GDQ JHHQ WLMG LV RP GLH
JHJHYHQV ZHHU WH JHYHQ� $OOHHQ DOV HU YROGRHQGH WLMG LV� ZRUGHQ GH
JHJHYHQV ZHHUJHJHYHQ�

$OV GH WRWDOH PHWLQJ LV YROWRRLG� YHUGZLMQW KHW NDGHU PHW GH WHNVW HQ
ZRUGHQ GH JHPHWHQ ZDDUGHQ RS VFKLMI RSJHVODJHQ�

(U YHUVFKLMQW QX HHQ NUXLVGUDDG RS KHW EHHOG� ZDDUPHH PHWLQJHQ
YHUULFKW NXQQHQ ZRUGHQ �]LH YRRU GH ZHUNLQJ YDQ GH NUXLVGUDDG LQ KHW
KRRIGVWXN RVFLOORVFRRS�� 7LMGHQV PHWLQJHQ PHW GH NUXLVGUDDG ZRUGHQ
GH PHHWZDDUGH� VDPSOHQXPPHU HQ KHW WLMGVWLS YDQ KHW DDQJHZH]HQ
PHHWSXQW ZHHUJHJHYHQ�
$OV PHHU GDQ ��� PHWLQJHQ ]LMQ JHQRPHQ� NDQ WXVVHQ GLYHUVH PHHW�
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SDJLQD
V ZRUGHQ JHEODGHUG PHW GH WRHWVHQ �3J8S! HQ �3J'Q!�
+HW KXLGLJH SDJLQDQXPPHU ZRUGW UHFKWV ERYHQLQ KHW VFKHUP ZHHU�
JHJHYHQ� 0HW GH WRHWVHQ ��! HQ ��! NDQ GH VWDSJURRWWH DDQJ�
HSDVW ZRUGHQ� ��! JHHIW HHQ WZHHPDDO JURWHUH VWDS� ��! HHQ
WZHHPDDO NOHLQHUH VWDS�

1HW DOV ELM GH �JHKHXJHQ�RVFLOORVFRRS LV KHW PRJHOLMN GH JHPHWHQ
JROIYRUP JUDILVFK RS HQ QHHU WH YHUVFKXLYHQ� 'DW JDDW RS GH]HOIGH
PDQLHU DOV ELM GH �JHKHXJHQ� RVFLOORVFRRS�

Opmerking %LM KHW EODGHUHQ WXVVHQ PHHWSDJLQD
V HQ YHUVFKXLYHQ
YDQ KHW VLJQDDO ZRUGW VWHHGV KHW WRWDOH VLJQDDO YDQ VFKLMI JHOH]HQ�
'DDUGRRU NDQ GLW WUDDJ YHUORSHQ�

Naar een bepaald sample springen

'RRU GH NHX]H GO TO XLW KHW KRRIGPHQX WH DFWLYHUHQ� NDQ HHQ
VDPSOHQXPPHU ZRUGHQ RSJHJHYHQ� ZDDU QDDU WRH JHVSURQJHQ PRHW
ZRUGHQ� $OV ELMYRRUEHHOG HHQ PHWLQJ LV JHGDDQ ZDDUELM ����� VDP�
SOHV ]LMQ JHQRPHQ� NDQ KHW �����H VDPSOH LQ EHHOG JHEUDFKW ZRUGHQ
GRRU ����� LQ WH YXOOHQ�
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Appendix A
Tabellen

Tijdbasis oscilloscoop en transiënt recorder

samplesnelheid tijdbasis resolutie

�� 06DPSOHV�VHF � �VHF�GLY �� QVHF

�� 06DPSOHV�VHF � �VHF�GLY �� QVHF

���� 06DPSOHV�VHF � �VHF�GLY �� QVHF

� 06DPSOHV�VHF �� �VHF�GLY ��� QVHF

��� 06DPSOHV�VHF �� �VHF�GLY ��� QVHF

� 06DPSOHV�VHF �� �VHF�GLY � �VHF

��� N6DPSOHV�VHF ��� PVHF�GLY � �VHF

��� N6DPSOHV�VHF ��� PVHF�GLY � �VHF

��� N6DPSOHV�VHF ��� PVHF�GLY �� �VHF

�� N6DPSOHV�VHF � PVHF�GLY �� �VHF

�� N6DPSOHV�VHF � PVHF�GLY �� �VHF

�� N6DPSOHV�VHF � PVHF�GLY ��� �VHF

� N6DPSOHV�VHF �� PVHF�GLY ��� �VHF

��� N6DPSOHV�VHF �� PVHF�GLY ��� �VHF

� N6DPSOHV�VHF �� PVHF�GLY � PVHF

��� 6DPSOHV�VHF ��� VHF�GLY � PVHF

��� 6DPSOHV�VHF ��� VHF�GLY � PVHF

��� 6DPSOHV�VHF ��� VHF�GLY �� PVHF
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Frequentie-as spectrum analysator

samplesnelheid frequentiebereik
spectrum analysator 

resolutie

�� 06DPSOHV�VHF ���� 0+] ���� N+]

�� 06DPSOHV�VHF ���� 0+] ���� N+]

���� 06DPSOHV�VHF ���� 0+] ���� N+]

� 06DPSOHV�VHF ���� 0+] ���� N+]

��� 06DPSOHV�VHF ���� 0+] ���� N+]

���� 06DPSOHV�VHF ��� N+] ���� N+]

��� N6DPSOHV�VHF ��� N+] ��� +]

��� N6DPSOHV�VHF ��� N+] ��� +]

��� N6DPSOHV�VHF ���� N+] ��� +]

�� N6DPSOHV�VHF �� N+] ���� +]

�� N6DPSOHV�VHF ���� N+] ���� +]

���� N6DPSOHV�VHF ���� +] ���� +]

� N6DPSOHV�VHF ���� +] ���� +]

��� N6DPSOHV�VHF ���� +] ���� +]

���� N6DPSOHV�VHF ��� +] ���� +]

��� 6DPSOHV�VHF ��� +] ����� +]

��� 6DPSOHV�VHF ��� +] ����� +]

��� 6DPSOHV�VHF ���� +] ����� +]
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Gevoeligheden van de ingangen

gevoeligheid 
Volts/div

gevoeligheid volle
schaal

resolutie

� P9�GLY �� P9 ����� P9

�� P9�GLY �� P9 ���� P9

�� P9�GLY �� P9 ��� P9

�� P9�GLY ��� P9 ���� P9

��� P9�GLY ��� P9 ���� P9

��� P9�GLY ��� P9 �� P9

��� P9�GLY � 9 ���� P9

� 9�GLY � 9 ��� P9

� 9�GLY � 9 ��� P9

� 9�GLY �� 9 ��� P9

�� 9�GLY �� 9 ���� 9

�� 9�GLY �� 9 ��� 9
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Appendix B
Technische gegevens

Gebruik van de adressen

'H 73��� QHHPW � ,�2 DGUHVVHQ YDQ GH 3& LQ EHVODJ� 'H]H DGUHVVHQ
]LMQ RSHHQYROJHQG� +HW ,�2 EDVLVDGUHV LV LQVWHOEDDU YDQ �� WRW �)))�

'H 73��� EH]LW HHQ GULHWDO )3*$
V �)LHOG 3URJUDPPDEOH *DWH $UUD\V�
GLH GH FRPSOHWH EHVWXULQJ YDQ GH 73��� UHJHOHQ� (ONH )3*$ EH]LW
HHQ &21752/ UHJLVWHU ZDDULQ HHQ FRQWUROHZRRUG NDQ ZRUGHQ
JHSODDWVW� 'LW FRQWUROHZRRUG EHSDDOW ZHON '$7$ UHJLVWHU DFWLHI LV �HU
NXQQHQ GXV PD[LPDDO ��� '$7$ UHJLVWHUV SHU )3*$ DDQZH]LJ ]LMQ��
'H '$7$ UHJLVWHUV EHYDWWHQ GH LQVWHOOLQJHQ YDQ GH 73����

%LM KHW RSVWDUWHQ YDQ GH 3& ZRUGHQ GLYHUVH FRQWUROH� HQ GDWDUHJLVWHUV
YDQ GH 73��� PHW HHQ YDVWH ZDDUGH JHODGHQ�

'H 73��� EH]LW GULH &21752/ UHJLVWHUV HQ HHQ DDQWDO '$7$ UHJLV�
WHUV� +HW &21752/ UHJLVWHU EHSDDOW ZHON '$7$ UHJLVWHU EHUHLNEDDU
LV� 'H &21752/ HQ '$7$ UHJLVWHUV NXQQHQ DOOHHQ PDDU EHVFKUHYHQ
ZRUGHQ�

'H ,�2 UXLPWH�LQGHOLQJ LV DOV YROJW�
� EDVLVDGUHV � �� &21752/ UHJLVWHU � �YDQ )3*$ ���
� EDVLVDGUHV ��� '$7$ UHJLVWHU DDQJHZH]HQ GRRU &21752/

UHJLVWHU ��
� EDVLVDGUHV ��� &21752/ UHJLVWHU � �YDQ )3*$ ���
� EDVLVDGUHV ��� '$7$ UHJLVWHU DDQJHZH]HQ GRRU &21752/

UHJLVWHU ��
� EDVLVDGUHV ��� &21752/ UHJLVWHU � �YDQ )3*$ ���
� EDVLVDGUHV ��� '$7$ UHJLVWHU DDQJHZH]HQ GRRU &21752/

UHJLVWHU ��

'RRU GH]H PDQLHU YDQ LQWHUIDFLQJ ]LMQ PDDU � ,�2 SODDWVHQ LQ GH 3&
QRGLJ WHUZLMO �� [ ����  ��� ,�2 DGUHVVHQ LQ GH 73��� NXQQHQ ZRU�
GHQ EHUHLNW�
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CONTROL register 1

+HW &21752/ UHJLVWHU � LV WH EHUHLNHQ RS KHW ,�2 EDVLVDGUHV ���

+HW E\WH YDQ KHW &21752/ UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�
'� ��� '� ���� $FWLYHHU KHW 3267�/2 UHJLVWHU�

���� $FWLYHHU KHW 3267�+, UHJLVWHU�
���� $FWLYHHU KHW 7,0(%$6( UHJLVWHU�
���� $FWLYHHU KHW 02'( UHJLVWHU�
���� $FWLYHHU KHW 5(6(7 UHJLVWHU�
���� $FWLYHHU KHW &2817 UHJLVWHU�
���� $FWLYHHU KHW :5,7( 7,0( %$6( UHJLVWHU�
���� $FWLYHHU KHW 75,* 6(/(&7 UHJLVWHU�

'� ��� '� � 0RHWHQ QXO ]LMQ�
�)3*$ � EH]LW � '$7$ UHJLVWHUV��

9RRUEHHOG�

port[$300+0]:=010; {timebase register is actief} �

DATA registers van CONTROL register 1

'H '$7$ UHJLVWHUV YDQ &21752/ UHJLVWHU � ]LMQ WH EHUHLNHQ RS KHW
,�2 EDVLVDGUHV ���

1%� (HUVW PRHW LQ KHW &21752/ UHJLVWHU HHQ E\WH ZRUGHQ JH�
VFKUHYHQ GDW DDQJHHIW ZHON '$7$ UHJLVWHU ZRUGW GRRUJHNRS�
SHOG QDDU GH GDWDEXV YDQ GH 3&� 1D KHW VFKULMYHQ YDQ KHW
&21752/ UHJLVWHU LV KHW GHVEHWUHIIHQGH '$7$ UHJLVWHU YHU�
ERQGHQ DDQ GH GDWDEXV YDQ GH 3&� (U NDQ QX GDWD QDDU KHW
'$7$ UHJLVWHU ZRUGHQ JHVFKUHYHQ�
(U ]LMQ GULH &21752/ UHJLVWHUV� (ONH FRQWUROHUHJLVWHU NDQ HHQ
DDQWDO '$7$ UHJLVWHUV GRRUNRSSHOHQ QDDU GH GDWDEXV YDQ GH
3&�
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POST-LO register (CONTROL 1 = 000)

,Q KHW 3267�/2 UHJLVWHU ZRUGW KHW ORZHU�E\WH YDQ GH SRVWFRXQWHU
EHZDDUG�
+HW E\WH LQ KHW 3267�/2 UHJLVWHU NRPW RYHUHHQ PHW SRVWFRXQWHU ELWV
3267B'� ��� 3267B'��

POST-HI register (CONTROL 1 = 001)

,Q KHW 3267�+, UHJLVWHU ZRUGW KHW KLJKHU�E\WH YDQ GH SRVWFRXQWHU
EHZDDUG�
+HW E\WH LQ KHW 3267�+, UHJLVWHU NRPW RYHUHHQ PHW SRVWFRXQWHU ELWV
3267B'� ��� 3267B'���

'H 65$0 RS GH 73��� ZRUGW EHVWXXUG GRRU GH DGUHVFRXQWHU� 'H
DGUHVFRXQWHU NDQ RS QXO ZRUGHQ JH]HW HQ GH ZDDUGH YDQ GH DGUHV�
FRXQWHU NDQ XLWJHOH]HQ ZRUGHQ� 9RRU KHW VWDUWHQ YDQ HHQ PHWLQJ
ZRUGW GH DGUHVFRXQWHU RS QXO JH]HW� +LHUQD ZRUGW KHW PHWHQ JHVWDUW�
2S KHW PRPHQW GDW DDQ GH WULJJHUYRRUZDDUGHQ LV YROGDDQ� ZRUGW GH
SRVWFRXQWHU �3267B'� ��� 3267B'��� JHVWDUW� 'H SRVWFRXQWHU ]DO
WHOOHQ WRW KHW DDQWDO GDW LQJHVWHOG LV LQ KHW /2�3267 HQ +,�3267
UHJLVWHU LV EHUHLNW� :DQQHHU GH]H VWDQG LV EHUHLNW ZRUGW KHW PHWHQ
JHVWRSW� 'H ZDDUGHQ LQ KHW /2�3267 HQ +,�3267 UHJLVWHU EHSDOHQ
GXV KHW DDQWDO VDPSOHV GDW QD KHW WULJJHUSXQW QRJ JHQRPHQ ZRUGW�

TIMEBASE register (CONTROL = 010)

2S GH 73��� ]LW KHW WLPHU ,& ����� 'LW ,& EHYDW HHQ GULHWDO �� ELWV
FRXQWHUV �YRRU GH IXQFWLHV YDQ KHW ,& ����� UDDGSOHHJ GH GDWDVKHHWV��
7ZHH �� ELWV FRXQWHUV ZRUGHQ JHEUXLNW YRRU KHW JHQHUHUHQ YDQ GH
WLMGEDVLV HQ ppQ �� ELWV FRXQWHU ZRUGW JHEUXLNW YRRU GH EORNJROIJHQH�
UDWRU� 'H JDWH YDQ FRXQWHU � HQ � ZRUGHQ JHVWXXUG GRRU HHQ VLJQDDO
PHW HHQ IUHTXHQWLH YDQ � 0+]� 'H XLWJDQJ YDQ FRXQWHU � LV YHUERQ�
GHQ PHW GH JDWH YDQ FRXQWHU ��
'H GDWDELWV '� HQ '� YDQ KHW 7,0(%$6( UHJLVWHU EHVWXUHQ $� HQ $�
YDQ KHW ,& ����� 'H GDWDELWV '� HQ '� ]LMQ YRRU KHW VHOHFWHUHQ YDQ
GH WLMGEDVLV NORN� 0HW ELW � NDQ GH EORNJROIJHQHUDWRU DDQ RI XLW ZRUGHQ
JH]HW�
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+HW E\WH YDQ KHW 7,0(%$6( UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

'� � � $� YDQ WLPHU ���� LV ODDJ�
� � $� YDQ WLPHU ���� LV KRRJ�

'� � � $� YDQ WLPHU ���� LV ODDJ�
� � $� YDQ WLPHU ���� LV KRRJ�

'����'� ��� � 6DPSOH NORN LV �� 0+]�
��� � 6DPSOH NORN LV �� 0+]�
��� � 6DPSOH NORN LV � 0+]�
��� � 6DPSOH NORN LV GH XLWJDQJ YDQ WLPHU ��
��� � 6DPSOH NORN LV GH XLWJDQJ YDQ WLPHU ��
��� � *HUHVHUYHHUG�
��� � *HUHVHUYHHUG�
��� � *HUHVHUYHHUG�

'� � � 7LPHU � LV XLW �EORNJROIJHQHUDWRU LV XLW��
� � 7LPHU � LV DDQ �EORNJROIJHQHUDWRU LV DDQ��

'�� '� � *HUHVHUYHHUG �PRHWHQ QXO ]LMQ��

MODE register (CONTROL = 011)

+HW E\WH YDQ KHW 02'( UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

'� � � =HW VDPSOH NORN XLW�
� � =HW VDPSOH NORN DDQ�

'� � � =HW VDPSOH NORN YLD GH 3&�
� � =HW VDPSOH NORN LQWHUQ�

'� � � 'DWD YDQ 65$0 QDDU 3& EXV�
� � 'DWD YDQ $�' FRQYHUWRU QDDU 65$0 HQ

QDDU 3& EXV�
'� � � =HW GH NORN QDDU $�' FRQYHUWRUV XLW�

� � =HW GH NORN QDDU $�' FRQYHUWRUV DDQ�
'���� '� � *HUHVHUYHHUG �PRHWHQ QXO ]LMQ��

RESET register (CONTROL = 100)

+HW E\WH YDQ KHW 5(6(7 UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

'� ��� '� ; � 5HVHW GH DGUHVFRXQWHU HQ GH SRVWFRXQWHU�
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COUNT register (CONTROL = 101)

+HW E\WH YDQ KHW &2817 UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

'� ��� '� ; � 9HUKRRJ GH DGUHVFRXQWHU PHW ��

WRITE TIMEBASE register (CONTROL = 110)

+HW E\WH YDQ KHW :5,7( 7,0( %$6( UHJLVWHU KHHIW GH YROJHQGH EHWH�
NHQLV�

'� ��� '� � =LH GDWDVKHHW YDQ GH �����

'LW E\WH ZRUGW JHODGHQ LQ KHW ,& �����

TRIG SELECT register (CONTROL = 111)

+HW E\WH YDQ KHW 75,* 6(/(&7 UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

'����'� ��� � 7ULJJHULQJ RS NDQDDO ��
��� � 7ULJJHULQJ RS NDQDDO ��
��� � 7ULJJHULQJ GLUHFW �JHHQ WULJJHULQJ��
��� � 7ULJJHULQJ NDQDDO � �$1'� NDQDDO ��
��� � 7ULJJHULQJ NDQDDO � �25� NDQDDO �
��� � 7ULJJHULQJ RS H[WHUQH LQSXW�
��� � *HUHVHUYHHUG
��� � *HUHVHUYHHUG�

'����'� � *HUHVHUYHHUG �PRHWHQ QXO ]LMQ��

CONTROL register 2 en 3

'H &21752/ UHJLVWHUV � HQ � ]LMQ ELMQD LGHQWLHN� &21752/ UHJLV�
WHU � LV YRRU GH EHVWXULQJ YDQ NDQDDO �� +HW &21752/ UHJLVWHU � LV
YRRU GH EHVWXULQJ YDQ NDQDDO �� +LHURQGHU ]DO &21752/ UHJLVWHU �
ZRUGHQ EHVSURNHQ� 'H YHUVFKLOOHQ WXVVHQ GH &21752/ UHJLVWHUV �
HQ � ZRUGHQ WXVVHQ KDDNMHV ZHHUJHJHYHQ�
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+HW &21752/ UHJLVWHU � LV WH EHUHLNHQ RS KHW ,�2 EDVLVDGUHV ���
+HW &21752/ UHJLVWHU � LV WH EHUHLNHQ RS KHW ,�2 EDVLVDGUHV ���

+HW E\WH YDQ KHW &21752/ UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

'� ��� '� ��� � 6HOHFWHHU KHW /(9(/�� UHJLVWHU�
��� � 6HOHFWHHU KHW /(9(/�� UHJLVWHU�
��� � 6HOHFWHHU KHW 75,*�1,9 UHJLVWHU�
��� � 6HOHFWHHU KHW 6(5,$/ UHJLVWHU�
��� � 6HOHFWHHU KHW '$7$�18/ UHJLVWHU
��� � 6HOHFWHHU KHW 75,*�5(6(7 UHJLVWHU�
��� � *HUHVHUYHHUG�
��� � *HUHVHUYHHUG�

'� ��� '� � 0RHWHQ QXO ]LMQ�

DATA registers van CONTROL register 2 en 3

'H '$7$ UHJLVWHUV YDQ &21752/ UHJLVWHU � ]LMQ WH EHUHLNHQ RS KHW
,�2 EDVLVDGUHV ���
'H '$7$ UHJLVWHUV YDQ &21752/ UHJLVWHU � ]LMQ WH EHUHLNHQ RS KHW
,�2 EDVLVDGUHV ���

LEVEL-1 register (CONTROL = 000)

+HW /(9(/ �� UHJLVWHU LV YRRU KHW HHUVWH WULJJHUQLYHDX�
+HW E\WH YDQ KHW /(9(/�� UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

+HW E\WH ZRUGW YHUJHOHNHQ PHW GH GDWDELWV '� ��� '� YDQ GH
$�' FRQYHUWRU ��

LEVEL-2 register (CONTROL = 001)

+HW /(9(/ �� UHJLVWHU LV YRRU KHW WZHHGH WULJJHUQLYHDX�
+HW E\WH YDQ KHW /(9(/�� UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

+HW E\WH ZRUGW YHUJHOHNHQ PHW GH GDWDELWV '� ��� '� YDQ GH
$�' FRQYHUWRU ��

,Q GH 73��� NXQQHQ WZHH WULJJHUQLYHDXV ZRUGHQ LQJHVWHOG� KHW DU�
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PLQJ HQ KHW ILULQJ OHYHO� (ON LQJHVWHOG QLYHDX ZRUGW YHUJHOHNHQ PHW GH
GDWDELWV '� ��� '� YDQ GH $'&� 'H XLWNRPVW YDQ GH]H YHUJHOLMNLQJ NDQ
JURWHU �RI NOHLQHU� ]LMQ GDQ KHW LQJHVWHOGH QLYHDX� (U ]LMQ YLHU YHUJHOLM�
NLQJHQ PRJHOLMN� 'H]H YLHU XLWNRPVWHQ ZRUGHQ GRRU GH WULJJHUORJLFD
YHUZHUNW� +LHUGRRU NDQ RS HHQ SRVLWLHYH RI QHJDWLHYH KHOOLQJ YDQ KHW
VLJQDDO ZRUGHQ JHWULJJHUG� 8LW GH WULJJHUORJLFD NRPW HHQ ELW �KHW WULJ�
JHUELW�� ,V KHW WULJJHUELW � GDQ LV HU QRJ QLHW DDQ GH LQJHVWHOGH WULJJHU�
YRRUZDDUGH YROGDDQ� ,V KHW WULJJHUELW � GDQ LV DDQ GH LQJHVWHOGH WULJ�
JHUYRRUZDDUGH YROGDDQ�

TRIG-NIV register (CONTROL = 010)

+HW E\WH YDQ KHW 75,*�1,9 UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

'� � � /HYHO �� JURWHU GDQ $�' GDWD�
� � /HYHO �� NOHLQHU GDQ $�' GDWD�

'� � � /HYHO �� JURWHU GDQ $�' GDWD�
� � /HYHO �� NOHLQHU GDQ $�' GDWD�

'� ��� '� �� � *HUHVHUYHHUG�
�� � 7ULJJHU PRGH $1'�
�� � 7ULJJHU PRGH 25�
�� � *HUHVHUYHHUG�

'� ��� '� � *HUHVHUYHHUG�

SERIAL register (CONTROL = 011)

0HW KHW 6(5,$/ 5(*,67(5 NDQ GH LQJDQJVJHYRHOLJKHLG� KHW '& OHYHO
HQ GH JDLQ YDQ HON NDQDDO ZRUGHQ LQJHVWHOG� 2S GH 73��� LV JHEUXLN
JHPDDNW YDQ VHULsOH ,&
V� ]RGDW GH FRPSOH[LWHLW YDQ GH SULQWSODDW EH�
SHUNW EOLMIW� =R NDQ HU PHW GULH VLJQDDOOLMQHQ �GDWD� FORFN HQ VHOHFWLH� HHQ
���WDO UHODLV ZRUGHQ DDQJHVWXXUG�

+HW E\WH YDQ KHW 6(5,$/ UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�
'� � 6HULsOH GDWD�
'� � 6HULsOH FORFN�
'� � '$ � VHOHFW �,& $'������
'� � '$ � VHOHFW �,& $'������
'� � 3*$ VHOHFW �,& 8&1 ������
'� � $' JDLQ VHOHFW �,& '6������
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'� � 'LVDEOH 3*$ �,& 8&1 ������
'� � *HUHVHUYHHUG�

�9RRU GH IXQFWLHV YDQ KHW ,& $'����� 8&1���� HQ GH '6 ����
UDDGSOHHJ GH GDWDVKHHWV��

DATA NUL register (CONTROL = 100)

+HW E\WH YDQ KHW '$7$ 18/ UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

'� � � $�' GDWD LV QXO�
� � $�' GDWD ZRUGW GRRUJHODWHQ�

'� � � 'H FORFN YRRU GH $' FRQYHUWRU ZRUGW
GRRUJHODWHQ�

� � 'H FORFN YRRU GH $' FRQYHUWRU ZRUGW JH�
QYHUWHHUG GRRUJHODWHQ�

'� ��� '� � *HUHVHUYHHUG�

TRIG-RESET register (CONTROL = 101)

+HW E\WH YDQ KHW 75,*�5(6(7 UHJLVWHU KHHIW GH YROJHQGH EHWHNHQLV�

'� ��� '� ; � 5HVHW KHW WULJJHUELW �WULJJHUELW ZRUGW ���

Lezen van data

I/O basisadres + 0

'H ZDDUGHQ $� ��� $� YDQ GH DGUHVWHOOHU ZRUGHQ LQJHOH]HQ�

   D0     D1     D2     D3     D4     D5     D6     D7
�������/������/������/������/������/������/������/�������
�      
      
      
      
      
      
      
      �
�  A0  
  A1  
  A2  
  A3  
  A4  
  A5  
  A6  
  A7  �
�      
      
      
      
      
      
      
      �
�������1������1������1������1������1������1������1�������
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I/O basisadres + 1

'H ZDDUGHQ $� ��� $�� YDQ GH DGUHVWHOOHU ZRUGHQ LQJHOH]HQ�

   D0     D1     D2     D3     D4     D5     D6     D7
�������/������/������/������/������/������/������/�������
�      
      
      
      
      
      
      
      �
�  A8  
  A9  
  A10 
  A11 
  A12 
  A13 
  A14 
   x  �
�      
      
      
      
      
      
      
      �
�������1������1������1������1������1������1������1�������

I/O basisadres +2

'H ZDDUGHQ (2& 75,*� 75,*� YDQ GH DGUHVWHOOHU ZRUGHQ LQJHOH�
]HQ�

   D0     D1     D2     D3     D4     D5     D6     D7
�������/������/������/������/������/������/������/�������
�      
      
      
      
      
      
      
      �
� EOC  
 TRIG1 
 TRIG2 
  0   
   0  
   0  
   0  
  0   �
�      
      
      
      
      
      
      
      �
�������1������1������1������1������1������1������1�������

(2& JHHIW DDQ GDW GH FRQYHUVLH NODDU LV�
75,*� JHHIW DDQ GDW KHW WULJJHUQLYHDX YDQ NDQDDO � LV RSJHWUHGHQ�
75,*� JHHIW DDQ GDW KHW WULJJHUQLYHDX YDQ NDQDDO � LV RSJHWUHGHQ�

I/O basisadres + 3

'LW DGUHV ZRUGW QLHW JHEUXLNW�

   D0     D1     D2     D3     D4     D5     D6     D7
�������/������/������/������/������/������/������/�������
�      
      
      
      
      
      
      
      �
�  0   
   0  
   0  
   0  
   0  
   0  
   0  
   0  �
�      
      
      
      
      
      
      
      �
�������1������1������1������1������1������1������1�������
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I/O basisadres + 4

'H ZDDUGHQ '� ��� '� YDQ GH $'& �NDQDDO �� ZRUGHQ LQJHOH]HQ RI
GH ZDDUGHQ '� ��� '� YDQ KHW 65$0 JHKHXJHQ �NDQDDO �� ZRUGHQ
LQJHOH]HQ� =LH 02'( 5(*,67(5 �ELW �� YDQ &21752/ 5(*,67(5
��

   D0     D1     D2     D3     D4     D5     D6     D7
�������/������/������/������/������/������/������/�������
�      
      
      
      
      
      
      
      �
�  D0  
  D1  
  D2  
  D3  
  D4  
  D5  
  D6  
  D7  �
�      
      
      
      
      
      
      
      �
�������1������1������1������1������1������1������1�������

I/O basisadres + 6

'H ZDDUGHQ '� ��� '� YDQ GH $'& �NDQDDO �� ZRUGHQ LQJHOH]HQ RI
GH ZDDUGHQ '� ��� '� YDQ KHW 65$0 JHKHXJHQ �NDQDDO �� ZRUGHQ
LQJHOH]HQ� =LH 02'( 5(*,67(5 �ELW �� YDQ &21752/ 5(*,67(5
��

   D0     D1     D2     D3     D4     D5     D6     D7
�������/������/������/������/������/������/������/�������
�      
      
      
      
      
      
      
      �
�  D0  
  D1  
  D2  
  D3  
  D4  
  D5  
  D6  
  D7  �
�      
      
      
      
      
      
      
      �
�������1������1������1������1������1������1������1�������
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Instellen van het I/O basisadres

+HW ,�2�EDVLVDGUHV YDQ GH NDDUW NDQ RS HON DGUHV WXVVHQ ���� HQ ��)�
ZRUGHQ LQJHVWHOG� LQ VWDSSHQ YDQ �� 'DDUYRRU ]LMQ GH DGUHVOLMQHQ $� ��
$� QRGLJ� 'H DGUHVOLMQHQ $� �� $� ZRUGHQ JHEUXLNW RP YDQXLW KHW
EDVLVDGUHV GH � RSYROJHQGH DGUHVVHQ WH NLH]HQ� +HW LQVWHOOHQ JHEHXUW
PHW GLS�VZLWFK 6: ��

'H IDEULHNVLQVWHOOLQJ LV DGUHV ����� ZDW RYHUHHQNRPW PHW HHQ GLS�
VZLWFK LQVWHOOLQJ DOV LQ RQGHUVWDDQGH ILJXXU�

%HUHNHQLQJ YDQ KHW DGUHV �����

A0  A1  A2  A3 | A4  A5  A6
A7 | A8  A9
x   x   x   0  | 0   0   0 

0  | 1   1
      $0       |       $0       |   $3

,QGLHQ KHW DGUHV ���� LQ XZ 3& DO LQ JHEUXLN LV GRRU HHQ DQGHUH
LQVWHHNNDDUW� NXQW X GH 73��� RS HHQ DQGHU DGUHV LQVWHOOHQ� +LHURQ�
GHU YROJW HHQ YRRUEHHOG YRRU KHW DGUHV ����

%HUHNHQLQJ YDQ KHW DGUHV �����

A0  A1  A2  A3 | A4  A5  A6
A7 | A8  A9
x   x   x   1  | 0   0   0 

1  | 0   1
      $8       |       $8       |   $2

Opmerking :DQQHHU KHW KDUGZDUH DGUHV ZRUGW YHUDQGHUG� PRHW
GLW RRN LQ GH VRIWZDUH ZRUGHQ YHUDQGHUG� =LH� ,QVWHOOHQ 73��� ,�2
DGUHV
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Aansluiting van de connectors

16-polige header (J3)

� � *URXQG
� � *URXQG
� � *URXQG
� � �� 0+] FORFN �XLWJDQJ�
� � *URXQG
� � ([WHUQH VDPSOH FORFN �-� YHUZLMGHUHQ�
� � *URXQG
� � 6WDUW YDQ KHW PHWHQ �XLWJDQJ�
� � *URXQG
�� � ([WHUQH WULJJHU �LQJDQJ�
�� � *URXQG
�� � 7ULJJHU 2XW �XLWJDQJ�
�� � *URXQG
�� � � � YROW
�� � *URXQG
�� � *URXQG

'H VLJQDOHQ YDQ KHDGHU -� ]LMQ 77/ FRPSDWLEHO�

Externe 15-polige sub-D connector

���� � *URXQG
�� � �� 0K] FORFN �XLWJDQJ�
�� � ([WHUQH VDPSOH FORFN �-� YHUZLMGHUHQ�
�� � 6WDUW YDQ KHW PHWHQ �XLWJDQJ�
�� � ([WHUQH WULJJHU �LQJDQJ�
�� � 7ULJJHU 2XW �XLWJDQJ�
�� � � � 9ROW

'H VLJQDOHQ YDQ GH ���SROLJH VXE�' FRQQHFWRU ]LMQ 77/ FRPSDWLEHO
HQ DINRPVWLJ YDQ GH ���SROLJH KHDGHU -��
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BNC connectors

'H %1& FRQQHFWRUV KHEEHQ GH YROJHQGH EHWHNHQLV�

& GH ERYHQVWH %1& FRQQHFWRU LV GH LQJDQJ YDQ NDQDDO �
& GH PLGGHOVWH %1& FRQQHFWRU LV GH LQJDQJ YDQ NDQDDO �
& GH RQGHUVWH %1& FRQQHFWRU LV GH XLWJDQJ YDQ GH EORNJROIJHQH�

UDWRU
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Appendix C
Specificaties

Hardware

AD convertor

�'H 73��� LV XLWJHYRHUG PHW WZHH RQDIKDQNHOLMNH NDQDOHQ� 'H VSHFLIL�
FDWLH KLHURQGHU JHOGW ]RZHO YRRU NDQDDO � DOV YRRU NDQDDO ���

VDPSOHIUHTXHQWLH �� 0+] ��� ����� +]
FRQYHUVLHWLMG �� QVHF ��� ���� VHF
VDPSOH NORN LQWHUQ�H[WHUQ �YLD FRQQHFWRU -��
JHKHXJHQ �� .%\WH
NDQDDOVFKHLGLQJ ! �� G% ELM �� 0+]
LQJDQJVJHYRHOLJKHLG �YRRU NDQDDO � HQ �� ELSRODLU

�� PYROW �UHVROXWLH ���
�YROW�
�� PYROW �UHVROXWLH ���

�YROW�
�� PYROW �UHVROXWLH ���

�YROW�
��� PYROW �UHVROXWLH ����
�YROW�
��� PYROW �UHVROXWLH ����

PYROW�
��� PYROW �UHVROXWLH ����

PYROW�
��� YROW �UHVROXWLH ����

PYROW�
��� YROW �UHVROXWLH ����

PYROW�
��� YROW �UHVROXWLH ����

PYROW�
�� YROW �UHVROXWLH ����

PYROW�
�� YROW �UHVROXWLH ����
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YROW�
�� YROW �UHVROXWLH ����
YROW�

PD[LPXP LQJDQJVVSDQQLQJ ��� PYROW ��� ��� PYROW� �� YROW $& �� +]
PD[LPXP LQJDQJVVSDQQLQJ �� YROW ��� �� YROW� ��� YROW $& �� +]
RYHUEHODVWLQJ � � VHF ��� YDQ GH PD[LPDOH LQJDQJVVSDQQLQJ
PD[LPXP LQJDQJVVSDQQLQJ ���� SUREH ��� YROW WRS�WRS
LQJDQJVLPSHGDQWLH � 0RKP��� S)
NRSSHOLQJ $&�'&
UHVROXWLH � ELWV ���� �
OLQHDULWHLW � ELWV
QDXZNHXULJKHLG � � � � /6%
EDQGEUHHGWH '& WRW �� 0+]
HIIHFWLHI DDQWDO ELWV # �� 0+] ��� 0+] VDPSOH UDWH� ��� ELWV
WULJJHUV\VWHHP GLJLWDDO� WZHH WULJJHUQLYHDX
V PHW $1' HQ 25 IXQFWLH
WULJJHUPRJHOLMNKHLG &+�� &+�� &+� RU &+�� &+� $1' &+�
WULJJHUEURQ LQWHUQ�H[WHUQ 77/ QLYHDX �YLD FRQQHFWRU -��
WULJJHUQLYHDX � ��� ���� YDQ YROOH VFKDDO
WULJJHUUHVROXWLH ����� �� ELWV�
PHHWV\QFKURQLVDWLH 77/ RXWSXW �YLD FRQQHFWRU -��
SUH WULJJHULQJ � ��� ������ VDPSOHV ����������
SRVW WULJJHULQJ � ��� ������ VDPSOHV ����������
WULJJHU GHOD\ � ���� ������ VDPSOHV
'& RIIVHW � ��� � ��� PDDO YROOH VFKDDO
GLJLWDOH JDLQ LQVWHOOLQJ ��� ��� ��� PDDO YDQ GH YROOH VFKDDO

Signaalgenerator

VLJQDDOYRUP EORNJROI � ��� YROW �� YROW WRS�WRS�
IUHTXHQWLHEHUHLN ��� +] ��� ��� N+]
XLWJDQJVZHHUVWDQG ��� RKP

Algemeen

DDQEHYROHQ RPJHYLQJVWHPSHUDWXXU �� (&
DIPHWLQJHQ KRRJWH ��� PP

OHQJWH ��� PP
EUHHGWH �� PP

JHZLFKW FD� ��� JUDP
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Software

Spectrum analysator

IUHTXHQWLHEHUHLN
����� � ���� +] �UHVROXWLH ����� +]�
����� � ��� +] �UHVROXWLH ����� +]�
����� � ��� +] �UHVROXWLH ����� +]�
���� � ��� +] �UHVROXWLH ���� +]�
���� � ���� +] �UHVROXWLH ���� +]�
���� � ���� +] �UHVROXWLH ���� +]�
���� � ���� +] �UHVROXWLH ���� +]�
���� � ����� +] �UHVROXWLH ���� +]�
���� � ����� +] �UHVROXWLH ���� +]�
��� � ����� +] �UHVROXWLH ��� +]�
����� � ��� N+] �UHVROXWLH ��� +]�
����� � ��� N+] �UHVROXWLH ��� +]�
���� � ��� N+] �UHVROXWLH ���� N+]�
������� � ���� 0+] �UHVROXWLH ���� N+]�
������� � ��� 0+] �UHVROXWLH ���� N+]�
������ � ���� 0+] �UHVROXWLH ���� N+]�
������ � ���� 0+] �UHVROXWLH ���� N+]�
������ � ���� 0+] �UHVROXWLH ���� N+]�

IUHTXHQWLH�DV XLWYHUJURWLQJ � ��� �� PDDO
IUHTXHQWLHQDXZNHXULJKHLG ���� � YROOH VFKDDO
\�DV OLQHDLU�G%
ZLQGRZV UHFKWKRHN ZLQGRZ

+DQQLQJ ZLQGRZ
+DPPLQJ ZLQGRZ
%ODFNPDQ ZLQGRZ
%DUWOHWW ZLQGRZ

GLVWRUWLRQ EHUHNHQLQJ RYHU �� KDUPRQLVFKHQ W�R�Y� GH JURQGIUHTXHQWLH
KDUGFRS\ PDWUL[� HQ ODVHUSULQWHU
PLGGHOHQ � ��� ��� VSHFWUD
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Oscilloscoop

WLMGEDVLV SHU GLYLVLH� � �VHF� � �VHF� � �VHF� �� �VHF� �� �VHF� �� �VHF�
��� PVHF� ��� PVHF� ��� PVHF� � PVHF� � PVHF� � PVHF� �� PVHF� ��
PVHF� �� PVHF� ��� PVHF� ��� PVHF HQ ��� PVHF�

QDXZNHXULJKHLG WLMGEDVLV ���� �
WLMGDVXLWYHUJURWLQJ � ��� �� PDDO
LQVWHOQDXZNHXULJKHLG WLMGDVYHUJURWLQJ ���� �
\�DV XLWYHUJURWLQJ �� ��� � PDDO
WULJJHULQJ NDQDDO �� NDQDDO �� SRVLWLHYH KHOOLQJ� QHJDWLHYH KHOOLQJ
WULJJHUJHYRHOLJKHLG ���� ��� ���� ',9
WULJJHUUHVROXWLH ���� PDDO YROOH VFKDDO
WULJJHUWLPH�RXW � ��� RQHLQGLJ
H[WHUQH WULJJHULQJ WRHWVHQERUG� H[WHUQ 77/ VLJQDDO
RIIVHWLQVWHOOLQJ NDQDDO � HQ � DI]RQGHUOLMN
RIIVHWEHUHLN ���� ��� ��� �
RIIVHWUHVROXWLH ���� PDDO YROOH VFKDDO
LQYHUWHUHQ NDQDDO � HQ � DI]RQGHUOLMN
RSWHOOHQ NDQDDO � � �
FRPSDUH NDQDDO � W�R�Y� NDQDDO �
[\�PRGH NDQDDO �  [�DV� NDQDDO �  \�DV
KDUGFRS\ PDWUL[� HQ ODVHUSULQWHU

TRUE RMS voltmeter

PHHWPHWKRGH WUXH 506� JHPLGGHOGH� PLQ� PD[� PRPHQWDQH� G%P�
SRZHU� FUHVWIDFWRU� IUHTXHQWLHZDDUGHQ HQ GXW\ F\FOH

QDXZNHXULJKHLG � � YDQ YROOH VFKDDO � � /6%
GLVSOD\ PRJHOLMNKHGHQ� &+�� &+�� &+�
&+�� &+��&+��

&+��&+�� &+��&+�� &+��&+��
! WKHQ� � WKHQ� !� &203� �!+, /2�

0$;� 0,1� /2*�&+��&+�� HQ /2*�&+��&+��
GLVSOD\ KRRJWH � �� � �� PP �DIKDQNHOLMN YDQ KHW EHHOGVFKHUP�
IUHTXHQWLHEHUHLN �� +]� �� +]� ��� +]� ��� +]� � N+]� � N+]�

�� N+]� ��� N+] ��� � 0+]
GDWD�DTFXLUH QDDU GLVN HQ QDDU SULQWHU
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Transiënt recorder

PHHWWLMG WXVVHQ WZHH PHHWSXQWHQ ���� VHF ��� ��� VHF
ELM HHQ 3&�;7 LV GH PLQLPXP PHHWWLMG ���� VHF

PD[LPDDO DDQWDO WH QHPHQ PHHWSXQWHQ ������
WLMGDVXLWYHUJURWLQJ � ��� �� PDDO
\�DV XLWYHUJURWLQJ �� ��� � PDDO
RIIVHWLQVWHOOLQJ NDQDDO � HQ � DI]RQGHUOLMN
RIIVHWEHUHLN ���� ��� ��� �
RIIVHWUHVROXWLH ���� PDDO YROOH VFKDDO
LQYHUWHUHQ NDQDDO � HQ � DI]RQGHUOLMN
RSWHOOHQ NDQDDO � � �
FRPSDUH NDQDDO � W�R�Y� NDQDDO �
PHHWPHWKRGH WUXH 506� JHPLGGHOGH� PLQ� PD[ HQ PRPHQWDDQ
KDUGFRS\ PDWUL[� HQ ODVHUSULQWHU
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Appendix D
Posities van de hot spots





5XLPWH YRRU DDQWHNHQLQJHQ



6XJJHVWLHV HQ�RI DDQPHUNLQJHQ RS KHW SURJUDPPD� GH 73��� RI GH
KDQGOHLGLQJ ]LHQ ZLM JDDUQH WHJHPRHW HQ NXQW X ULFKWHQ DDQ�

TiePie engineering
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