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Introductie

'H]H KDQGOHLGLQJ LV EHGRHOG DOV HHQ WRHYRHJLQJ ELM GH JHEUXLNHUVKDQGOHL�
GLQJ ELM KHW LQVWUXPHQW� 'LH KDQGOHLGLQJ EHVFKULMIW GH KDUGZDUH HQ GH

'26 VRIWZDUH� 'H]H KDQGOHLGLQJ EHVFKULMIW GH :LQGRZV VRIWZDUH�

(U ZRUGW LQ GH]H KDQGOHLGLQJ YDQXLW JHJDDQ GDW GH OH]HU�JHEUXLNHU HHQ
]HNHUH EDVLVNHQQLV KHHIW YDQ KHW ZHUNHQ PHW SURJUDPPD
V RQGHU :LQ�

GRZV� KHW ZHUNHQ PHW PXLV HQ PHQX
V LQ ZLQGRZV�DSSOLFDWLHV�
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� 6WHO KHW WULJJHUQLYHDX� GH WULJJHUK\VWHUHVLV HQ GH WULJJHUKHOOLQJ LQ
GRRU WH VOHSHQ HQ WH GXEEHONOLNNHQ� 'UXN RS GH UHFKWHU PXLVNQRS

HQ VWHO DOOHV YDQ KHW WULJJHUV\VWHHP LQ�
� =HW DXWRUDQJLQJ YRRU NDQDDO � DDQ RI XLW� 'UXN RS GH UHFKWHU

PXLVNQRS HQ VWHO GH JHYRHOLJKHLG YDQ NDQDDO � LQ�
� =HW GH LQYHUW YRRU NDQDDO � DDQ RI XLW

� =HW GH VLJQDDONRSSHOLQJ YRRU NDQDDO � RS $& RI '&
� .RSLHHU� WRRQ� OHHV HQ EHZDDU UHIHUHQWLHVLJQDOHQ

� 6HOHNWHHU HHQ PDWK NDQDDO
� 6FKDNHO HQYHORSH PRGH DDQ RI XLW

� 0HW GH DXWR VHWXS VWHOW GH RVFLOORVFRRS ]LFK]HOI LQ
� 6FKDNHO WXVVHQ HHQ DDQWDO YRRUJHGHILQLHUGH VWDQGHQ YDQ GH RIIVHW

HQ JDLQ YDQ NDQDDO �� 'UXN RS GH UHFKWHU PXLVNQRS HQ VHOHNWHHU
GH VWDQGHQ XLW HHQ PHQX�

�� 6WHO KLHUPHH KHW SUHWULJJHUSXQW LQ� 'UXN RS GH UHFKWHU PXLVNQRS
HQ VWHO DOOHV YDQ GH WLMGDV LQ�
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� 'H VWDDIJUDILHN YDQ GLVSOD\ � YDQ NDQDDO �� YRRU HHQ VQHOOH LQGLFDWLH
YDQ GH VLJQDDOJURRWWH

� 'LVSOD\ � YDQ NDQDDO �� GUXN KLHU RS GH UHFKWHU PXLVNQRS RP KHW
GLVSOD\ LQ WH VWHOOHQ

� 5HVHW GH PLQLPXP HQ PD[LPXP ZDDUGHQ
� =HW KHW PHWHQ VWLO PHW GH]H NQRS

� 9HUULFKW RS JH]HWWH WLMGHQ HHQ PHWLQJ HQ ]HW GH JHPHWHQ ZDDUGH
RS SDSLHU

� 9HUULFKW RS JHVHWWH WLMGHQ HHQ PHWLQJ HQ ]HW KHW UHVXOWDDW LQ HHQ
EHVWDQG RS VFKLMI
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� 9HUVOHHS GLW XLWHLQGH YDQ GH DV HQ VWHO GDDUGRRU GH JDLQ YDQ NDQDDO
� LQ� 'UXN RS GH UHFKWHU PXLVNQRS HQ VWHO DOOHV YDQ NDQDDO � LQ�

� 0HW GH 6WRS NQRS ZRUGW GH WUDQVLsQW UHFRUGHU JHVWRSW
� 6WDUW GH PHWLQJ PHW GH WUDQVLsQW UHFRUGHU

� =RRP LQ RS HHQ EHSDDOG JHGHHOWH YDQ KHW VLJQDDO
� :LV KHW VFKHUP HQ YHUZLMGHU KHW EHVWDDQGH VLJQDDO

� 'H WLMGDV LV LQ WH VWHOOHQ LQ VDPSOHWLMGHQ HQ LQ GDWXP HQ WLMG YLD KHW
,QVWHOOLQJHQ PHQX� 'UXN RS GH UHFKWHU PXLVNQRS HQ VWHO DOOHV YDQ

GH WLMGDV LQ�
� 9HUVOHHS GLW JHGHHOWH YDQ GH VOLGHU RP GH KRUL]RQWDOH JDLQ LQ WH

VWHOOHQ� 'UXN RS GH UHFKWHU PXLVNQRS HQ VWHO DOOHV YDQ GH WLMGDV LQ�
� 9HUVOHHS GH KHOH VOLGHU RP GH KRUL]RQWDOH SRVLWLH LQ WH VWHOOHQ�

'UXN RS GH UHFKWHU PXLVNQRS HQ VWHO DOOHV YDQ WLMGDV LQ�
� $OV GH PXLV ERYHQ EHSDDOGH FRPSRQHQWHQ VWDDW� YHUVFKLMQW KLHU

XLWOHJ
�� 9HUVOHHS GH YHUWLNDOH DV RP GH YHUWLNDOH SRVLWLH LQ WH VWHOOHQ� 'UXN

RS GH UHFKWHU PXLVNQRS HQ VWHO DOOHV YDQ NDQDDO � LQ�
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� 'XEEHONOLN KLHU RP NDQDDO � DDQ WH ]HWWHQ

� 'H]H /(' JHHIW DDQ RI KHW LQJDQJVVLJQDDO JHFOLSW LV RI QLHW
� 'UXN RS GH]H NQRS HQ SODDWV NRPPHQWDDUODEHO LQ KHW VLJQDDO�

VFKHUP
� 'UXN RS GHWindow NQRS RP HHQ ZLQGRZIXQFWLH YRRU GH ))7 LQ

WH VWHOOHQ
� =HW KHW PHWHQ VWLO

� 0HW GH]H NQRS ZRUGW HHQ DIGUXN YDQ KHW KXLGLJH VLJQDDO JHPDDNW�
� 0HHW GH WRWDOH KDUPRQLVFKH YHUYRUPLQJ

� 9HUVOHHS GLW XLWHLQGH YDQ GH DV HQ SDV GDDUGRRU GH VRIWZDUH JDLQ
YDQ NDQDDO � DDQ� 'UXN RS GH UHFKWHU PXLVNQRS HQ VWHO DOOHV YDQ

NDQDDO � LQ�
� 9HUVOHHS GLW JHGHHOWH YDQ GH DV HQ SDV GDDUPHH GH VRIWZDUH RIIVHW

YDQ NDQDDO � DDQ� 'UXN RS GH UHFKWHU PXLVNQRS HQ VWHO DOOHV YDQ
NDQDDO � LQ�

�� 'UXN RS GH UHFKWHU PXLVNQRS HQ VWHO DOOH HLJHQVFKDSSHQ YDQ GH
IUHTXHQWLH�DV LQ�

�� 9HUVOHSHQ YDQ GH]H VOLGHU SDVW GH KRUL]RQWDOH RIIVHW �RI SRVLWLH� YDQ
KHW VLJQDDO DDQ� 'UXN RS GH UHFKWHU PXLVNQRS HQ VWHO DOOH HLJHQ�

VFKDSSHQ YDQ GH IUHTXHQWLH�DV LQ�
�� 9HUVOHHS GH]H ]LMNDQW �RI GH DQGHUH ]LMNDQW� YDQ GH VOLGHU HQ SDV

GDDUPHH GH WLMGDVYHUJURWLQJ DDQ� 'UXN RS GH UHFKWHU PXLVNQRS HQ
VWHO DOOH HLJHQVFKDSSHQ YDQ GH IUHTXHQWLH�DV LQ�
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Hoofdstuk 1
De software

Benodigdheden

2P GH]H :LQGRZV VRIWZDUH WH JHEUXLNHQ KHHIW X QRGLJ�
& HHQ ,%0 FRPSDWLEHOH 3&�$7 PHW ������ SURFHVVRU RI KRJHU

�PDWKHPDWLVFKH FR�SURFHVVRU DDQEHYROHQ�
& 0LFURVRIW :LQGRZV ��� RI KRJHU

& � 0% 5$0
& � 0% YULMH KDUGHVFKLMI UXLPWH

& &'�520 VWDWLRQ
& HHQ PXLV RI DQGHU DDQZLMVDSSDUDDW

2SWLRQHHO
& HHQ JHOXLGVNDDUW PHW ZDYH ILOH SOD\ EDFN HQ�RI JHQHUDO 0,',

Installatie

'H VRIWZDUH ZRUGW DDQJHOHYHUG RS HHQ &'�520 PHW DOOHV VRIWZDUH

YRRU DOOH LQVWUXPHQWHQ� (HQ PHQX RS GH &'�520 PDDNW KHW PRJHOLMN
GH MXLVWH VRIWZDUH WH NLH]HQ HQ LQVWDOOHUHQ� $OV KHW PHQXSURJUDPPD QLHW

]HOI VWDUW QD SODDWVHQ YDQ GH '&�520� JD GDQ YDQXLW :LQGRZV QDDU KHW
&'�520 VWDWLRQ HQ VWDUW KHW SURJUDPPD :LQ0HQX�H[H�

8 NXQW GDDUQD RS KHW NQRSMH 6RIWZDUH NOLNNHQ RP GH MXLVWH VRIWZDUH WH

JDDQ LQVWDOOHUHQ�

Windows 3.1x

.LHV Bestand | Uitvoeren LQ 3URJUDPPDEHKHHU� 7\SH A:SETUP LQ GH
LQYRHUUHJHO HQ NLHV GDQ Doorgaan.

Windows 95

.LHV Start | Uitvoeren... YDQ GH WDDNEDON� 7\SH A:SETUP LQ GH LQYRHUUH�
JHO HQ NLHV GDQ Doorgaan.
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'H LQVWDOODWLH ZRUGW QX JHVWDUW HQ YUDDJW RP GH WDDO GLH WLMGHQV GH LQVWDOOD�

WLH JHEUXLNW PRHW ZRUGHQ� 'H]H WDDO ZRUGW RRN DOV VWDQGDDUG WDDO YRRU
GH PHHWVRIWZDUH LQJHVWHOG� .LHV Doorgaan RP YHUGHU WH JDDQ�

1X NXQQHQ GH VFKLMI HQ GH GLUHFWRU\ YRRU GH PHHWVRIWZDUH LQJHVWHOG

ZRUGHQ� $OOHHQ VFKLMIVWDWLRQV PHW YROGRHQGH YULMH UXLPWH NXQQHQ JHNR�
]HQ ZRUGHQ� 'UXN ZHHU RS Doorgaan RP YHUGHU WH JDDQ�

:DQQHHU GH EHVWHPPLQJVGLUHFWRU\ UHHGV EHVWDDW� YUDDJW KHW LQVWDOODWLH�

SURJUDPPD RI EHVWDDQGH EHVWDQGHQ YHUYDQJHQ PRJHQ ZRUGHQ� $OV Nee
ZRUGW JHNR]HQ� NHHUW KHW LQVWDOODWLHSURJUDPPD WHUXJ QDDU GH YRULJH VWDS�

DQGHUV JDDW GH LQVWDOODOWLH YHUGHU HQ YHUYDQJW LHGHU UHHGV EHVWDDQG EH�
VWDQG LQ GH EHVWHPPLQJVGLUHFWRU\�

'H LQVWDOODWLH YUDDJW GDQ RP GULH UHJHOV VWDQGDDUG WHNVW GLH RS LHGHUH

XLWGUDDL YDQ DOOH LQVWUXPHQWHQ ]DO NRPHQ� ,HGHUH UHJHO PRHW WHQPLQVWH
ppQ NDUDNWHU EHYDWWHQ� 'UXN RS Doorgaan RP YHUGHU WH JDDQ� $OV HHQ
YDQ GH GULH UHJHOV QRJ OHHJ ZDV� ]DO QX QDDU GLH UHJHO JHVSURQJHQ ZRU�
GHQ� DQGHUV ZRUGW QDDU GH YROJHQGH VWDS JHVSURQJHQ�

:DQQHHU LQ HHQ YDQ GH YRULJH VWDSSHQ HHQ IRXW LV JHPDDNW� NDQ WHUXJ

JHVSURQJHQ ZRUGHQ PHW GH Vorige NQRS� =R QLHW� GUXN GDQ RS GH Door-
gaan NQRS RP GH EHVWDQGHQ YDQ GH GLVNHWWH WH LQVWDOOHUHQ RS GH KDUGH
VFKLMI� :DQHHU KHW SURJUDPPD RP HHQ YROJHQGH VFKLMI YUDDJW� VWRS GH]H
GDQ LQ GH VFKLMIHHQKHLG HQ GUXN RS OK RP GRRU WH JDDQ� 'UXNNHQ RS
Annuleren ]DO GH LQVWDOODWLH DIEUHNHQ HQ DOOH UHHGV JHwQVWDOOHHUGH EHVWDQ�
GHQ YHUZLMGHUHQ�

Opmerking 'H LQVWDOODWLH SODDWVW DOOH EHVWDQGHQ GLH YRRU GH PHHWVRIWZD�

UH QRGLJ ]LMQ LQ GH DDQJHJHYHQ GLUHFWRU\� (U ZRUGHQ JHHQ
EHVWDQGHQ LQ GH ZLQGRZV GLUHFWRU\ JHSODDWVW HQ JHHQ ZLM]L�

JLQJHQ LQ EHVWDDQGH ,1,�EHVWDQGHQ JHPDDNW�

$OV GH LQVWDOODWLH NODDU LV� ZRUGW HHQ /((60,-�EHVWDQG JHWRRQG PHW GH
ODDWVWH LQIRUPDWLH RYHU KHW SURJUDPPD� 1D OH]HQ YDQ GLW EHVWDQG NDQ KHW

LQVWDOODWLHSURJUDPPD ZRUGHQ EHsLQGLJG PHW Einde. 

(U LV HHQ SURJUDPPDJURHS JHPDDNW PHW YHUZLM]LQJHQ QDDU GH PHHWVRIW�
ZDUH� KHW /((60,-�EHVWDQG HQ KHW 8Q�,QVWDOO SURJUDPPD�
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De struktuur van het programma

+HW SURJUDPPD EHYDW � JHwQWHJUHHUGH PHHWLQVWUXPHQWHQ� GLH EHVFKLN�

EDDU ]LMQ RS GH LQVWUXPHQWHQ WDDNEDON�

& (HQ RVFLOORVFRRS

& (HQ WUXH 506 YROWPHWHU
& (HQ WUDQVLsQW UHFRUGHU

& (HQ VSHFWUXP DQDO\]HU

:DQQHHU HHQ LQVWUXPHQW QLHW DFWLHI LV �LQVWUXPHQW NQRS LV QLHW LQJHGUXNW��
NDQ KHW LQVWUXPHQW LQJHVFKDNHOG ZRUGHQ GRRU PHW GH OLQNHU PXLVNQRS

RS GH LQVWUXPHQW NQRS WH GUXNNHQ�

$OV HHQ LQVWUXPHQW LQJHVFKDNHOG LV �NQRS LV LQJHGUXNW� HQ GH NQRS ZRUGW
PHW GH OLQNHU PXLVNQRS LQJHGUXNW� ZRUGW KHW LQVWUXPHQW XLWJHVFKDNHOG HQ

YHUZLMGHUG YDQ KHW VFKHUP� 'H NQRS NRPW RPKRRJ�

:DQQHHU WZHH RI PHHU LQVWUXPHQWHQ DFWLHI ]LMQ� NDQ HHQ LQVWUXPHQW HHQ
DQGHU LQVWUXPHQW EHGHNNHQ� 2P GDW EHGHNWH LQVWUXPHQW QDDU YRUHQ WH

KDOHQ� NDQ KHW ERYHQVWH LQWUXPHQW YHUVFKRYHQ ZRUGHQ ZDDUQD KHW RQ�
GHUVWH LQVWUXPHQW JHDFWLYHHUG NDQ ZRUGHQ� (HQ YHHO VQHOOHUH PDQLHU LV

GRRU PHW GH UHFKWHU PXLVNQRS RS GH LQVWUXPHQW NQRS YDQ GDW LQVWUX�
PHQW WH GUXNNHQ �PLWV GH LQVWUXPHQWHQ WDDNEDON ]LFKWEDDU LV��

'H YLHU DQGHUH NQRSSHQ ]LMQ YRRU�

& 'H EORNJROI VLJQDDO JHQHUDWRU� 1LHW DOOH KDUGZDUH LQVWUXPHQWHQ
KHEEHQ HHQ VLJQDDO JHQHUDWRU� ,Q GDW JHYDO LV GH NQRS QLHW ]LFKW�

EDDU�
& 'H SURJUDPPD�LQVWHOOLQJHQ

& 'H KXOSIXQFWLH
& $IVOXLWHQ YDQ GH PHHWVRIWZDUH



16 Hoofdstuk 1

Starten van het programma

+HW SURJUDPPD NDQ JHVWDUW ZRUGHQ GRRU LQ GH SURJUDPPDJURHS GLH

GRRU GH LQVWDOODWLH JHPDDNW LV� KHW SLFWRJUDP PHW GH QDDP YDQ KHW
KDUGZDUH�LQVWUXPHQW WH GXEEHONOLNNHQ�

(U YHUVFKLMQW HHQ LQWURVFKHUP PHW KHW ORJR YDQ 7LH3LH HQJLQHHULQJ� GH

QDDP YDQ KHW LQVWUXPHQW� GH SURJUDPPDYHUVLH HQ HHQ FRS\ULJKW PHGH�
GHOLQJ�

1D HHQ SDDU VHFRQGHQ YHUGZLMQW KHW LQWURVFKHUP HQ NRPW GH LQVWUXPHQ�

WHQ WDDNEDON RS KHW VFKHUP� $OV LQ GH SURJUDPPD LQVWHOOLQJHQ LV LQJHVWHOG
GDW EHSDDOGH LQVWUXPHQWHQ ELM KHW VWDUWHQ RRN LQJHVFKDNHOG PRHWHQ ZRU�

GHQ� ZRUGHQ GLH QX RRN LQJHVFKDNHOG�

Help

9RRU DOOH LQVWUXPHQWHQ LV HHQ XLWJHEUHLGH RQOLQH KHOS DDQZH]LJ� 'LH LV
DDQ WH URHSHQ GRRU RS GH Help NQRS WH GUXNNHQ LQ GH LQVWUXPHQWHQ
WDDNEDON RI GRRU LQ KHW EHWUHIIHQGH LQVWUXPHQW RS �F1! WH GUXNNHQ�

Bediening van de instrumenten

$OOH LQVWUXPHQWHQ ZRUGHQ EHGLHQG PHW EHKXOS YDQ GH PXLV� KHW WRHWVHQ�
ERUG HQ PHQX
V�

Toetsen die gebruikt kunnen worden

�spatie! )RUFHHU HHQ WULJJHU �RVFLOORVFRSH�

�1! =HW UHIHUHQWLH 1 DDQ RI XLW
�2! =HW UHIHUHQWLH 2 DDQ RI XLW
�Ctrl+�! 9HUSODDWV GH OLQNHUNDQW YDQ GH UHFRUGYLHZVFUROOEDU QDDU

OLQNV

�Ctrl+�! 9HUSODDWV GH OLQNHUNDQW YDQ GH UHFRUGYLHZVFUROOEDU QDDU
UHFKWV

�Alt+�! 9HUSODDWV GH UHFKWHUNDQW YDQ GH UHFRUGYLHZVFUROOEDU QDDU
OLQNV

�Alt+�! 9HUSODDWV GH UHFKWHUNDQW YDQ GH UHFRUGYLHZVFUROOEDU QDDU
UHFKWV
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��! 9HUSODDWV GH UHFRUGYLHZVFUROOEDU QDDU OLQNV

��! 9HUSODDWV GH UHFRUGYLHZVFUROOEDU QDDU UHFKWV
�A! =HW GH VLJQDDO NRSSHOLQJ YDQ NDQDDO � RS A&
�Shift+A! =HW GH VLJQDDO NRSSHOLQJ YDQ NDQDDO � RS A&
�D! =HW GH VLJQDDO NRSSHOLQJ YDQ NDQDDO � RS D&
�Shift+D! =HW GH VLJQDDO NRSSHOLQJ YDQ NDQDDO � RS D&
�E! =HW EQYHORSH PRGH DDQ RI XLW
�I! =HW GH iQYHUW YDQ NDQDDO � DDQ RI XLW �RVFLOORVFRRS HQ WUDQVL�

HQW UHFRUGHU�

�Shift+I! =HW GH iQYHUW YDQ NDQDDO � DDQ RI XLW �RVFLOORVFRRS HQ WUDQVL�
HQW UHFRUGHU�

�L! =HW KHW VSDQQLQJV�DVW\SH YDQ NDQDDO � YDQ LLQ QDDU LRJ RI
RPJHNHHUG �VSHFWUXP DQDO\]HU�

�Shift+L! =HW KHW VSDQQLQJV�DVW\SH YDQ NDQDDO � YDQ LLQ QDDU LRJ RI
RPJHNHHUG �VSHFWUXP DQDO\]HU�

�M! =HW PHWHQ YDQ MD[LPXP ZDDUGHQ DDQ RI XLW �VSHFWUXP
DQDO\]HU�

�O! 9RHU HHQ HQNHOH PHWLQJ XLW �OQH VKRW�
�Ctrl+P! 0DDN HHQ SULQWHU XLWGUDDL YDQ KHW KXLGLJH VFKHUP

�R! =HW UHIHUHQWLH � DDQ RI XLW
�Shift+R! =HW UHIHUHQWLH � DDQ RI XLW

�S! SWDUW RI SWRS KHW PHHWSURFHV
�T! %HNLMN KHW TRWDOH JHPHWHQ UHFRUG
�X! 6FKDNHO RP QDDU X�< PRGH �RVFLOORVFRSH�
�Y! 6FKDNHO RP QDDU Y�W PGH �RVFLOORVFRSH�
�F1! 5RHS GH KHOS IXQWLH RS
�F3! =HW GH WLMGEDVLV HHQ VWDQG ODQJ]DPHU �RVFLOORVFRRS HQ VSHF�

WUXP DQDO\]HU�
�F4! =HW GH WLMGEDVLV HHQ VWDQG VQHOOHU �RVFLOORVFRRS HQ VSHFWUXP

DQDO\]HU�
�F5! =HW NDQDDO � HHQ VWDQG JHYRHOLJHU

�F6! =HW NDQDDO � HHQ VWDQG RQJHYRHOLJHU
�F7! =HW NDQDDO � HHQ VWDQG JHYRHOLJHU

�F8! =HW NDQDDO � HHQ VWDQG RQJHYRHOLJHU
�F11! 0DDN GH UHFRUGOHQJWH HHQ VWDQG NRUWHU

�F12! 0DDN GH UHFRUGOHQJWH HHQ VWDQG ODQJHU
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Bediening met de muis

$OOH REMHFWHQ LQ GH LQVWUXPHQWZLQGRZV JHYHQ WRHJDQJ WRW GH ELMEHKRUHQ�

GH LQVWHOOLQJHQ GRRU PHW GH UHFKWHU PXLVNQRS RS KHW EHWUHIIHQGH REMHFW
WH GUXNNHQ� (HQ SRSXS PHQX YHUVFKLMQW ZDDULQ DOOH JHUHODWHHUGH LQVWHO�

OLQJHQ WH YHUDQGHUHQ ]LMQ�

:DQQHHU GH PXLV RS HHQ REMHFW LQ HHQ LQVWUXPHQW ZLQGRZ ZRUGW JH�
SODDWVW� YHUVFKLMQW HU HHQ �IO\ RYHU KLQW� �NOHLQ UHFKWKRHNMH PHW HHQ SDDU

ZRRUGHQ� HQ YHUNODUHQGH WHNVW RYHU GDW REMHFW LQ GH KLQWEDON RQGHU LQ
KHW VFKHUP�

Programma instellingen

9HUVFKHLGHQH GHOHQ YDQ KHW SURJUDPPD NXQQHQ QDDU HLJHQ ZHQVHQ

LQJHVWHOG ZRUGHQ� 'UXN GDDUWRH LQ GH LQVWUXPHQWHQ WDDNEDON RS GH Se-
tup�NQRS� 'H YROJHQGH GLDORRJ YHUVFKLMQW�

'H]H GLDORRJ EHYDW YLMI SDJLQD
V PHW ELM HONDDU KRUHQGH LQVWHOOLQJHQ� 'H

SDJLQD
V NXQQHQ JHVHOHFWHHUG ZRUGHQ GRRU PHW GH PXLV RS GH WDEV WH
NOLNNHQ� 6HWWLQJV GLH LQ GH]H GLDORRJ JHPDDNW ZRUGHQ� ZRUGHQ ELM KHW

DIVOXLWHQ YDQ KHW SURJUDPPD EHZDDUG HQ ZHHU LQJHOH]HQ ELM KHW VWDUWHQ
YDQ KHW SURJUDPPD�
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'H SRVLWLWLHV HQ DIPHWLQJHQ YDQ GH YHUVFKLOOHQGH ZLQGRZV ZRUGHQ RRN

EHZDDUG HQ ZHHU LQJHOH]HQ�

Instrument taakbalk altijd zichtbaar

+HW LV PRJHOLMN GH LQVWUXPHQW WDDNEDON DOWLMG ERYHQ GH LQVWUXPHQW ZLQ�
GRZV WH ODWHQ EOLMYHQ� 'H WDDNEDON LV GDQ DOWLMG ]LFKWEDDU� 'LW NDQ LQJHVWHOG

ZRUGHQ RS GH Algemeen SDJLQD� PHW KHW Instrument taakbalk altijd
zichtbaar NUXLVYDNMH�

Schermkleuren instellen

'H NOHXUHQ YDQ GH VLJQDOHQ� KHW WULJJHUV\PERRO� GH WLMGDV� KHW UDVWHU HQ

GH DFKWHUJURQG NXQQHQ QDDU HLJHQ ZHQVHQ ZRUGHQ LQJHVWHOG� 'UXN RS
GH NQRS Schermkleuren RS Algemeen SDJLQD� (U YHUVFKLMQW HHQ GLDORRJ
ZDDULQ GH NOHXUHQ NXQQHQ ZRUGHQ LQJHVWHOG�

De taal instellen

0HW GH WDDONHX]H VHOHFWRU RS GH Algemeen SDJLQD NDQ GH WDDO YRRU KHW
PHHWSURJUDPPD ZRUGHQ LQJHVWHOG� 1D KHW NLH]HQ YDQ HHQ WDDO ]DO KHW

SURJUDPPD RQPLGGHOOLMN RYHUVFKDNHOHQ RS GH QLHXZH WDDO� (U ]DO RRN
HHQ DQGHUH KHOSILOH JHEUXLNW ZRUGHQ� LQ GH JHNR]HQ WDDO�

Plaats van de bestanden instellen

+HW PHHWSURJUDPPD ZHUNW PHW YHUVFKLOOHQGH EHVWDQGHQ� 'H SODDWV ZDDU

GLH EHVWDQGHQ VWDDQ NDQ DI]RQGHUOLMN RSJHJHYHQ ZRUGHQ GRRU RS GH
Algemeen SDJLQD RS GH Directories NQRS WH GUXNNHQ� (U YHUVFKLMQW GDQ
HHQ PHQX ZDDULQ HHQ GLUHFWRU\ YRRU HHQ ESDDOG W\SH EHVWDQGHQ NDQ
ZRUGHQ LQJHVWHOG� 1D KHW NLH]HQ YDQ HHQ GLUHFWRU\ YHUVFKLMQW HU HHQ

LQYRHUGLDORRJ ZDDULQ GH QDDP LQJHYRHUG NDQ ZRUGHQ�

Standaard tekst op de printeruitvoer

+HW LV PRJHOLMN GULH UHJHOV WHNVW DDQ KHW SURJUDPPD WH NRSSHOHQ� 'H]H
GULH UHJHOV WHNVW ZRUGHQ RS LHGHUH SULQWHUXLWGUDDL ZHHUJHJHYHQ� LQ GH

OLQNHU ERYHQKRHN� ,Q GH]H UHJHOV NXQQHQ ELMYRRUEHHOG GH EHGULMIVQDDP� �
DGUHV HQ �WHOHIRRQQXPPHU ZRUGHQ LQJHYXOG� 'UXN� RP GH WHNVW LQ WH
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YRHUHQ� RS GH Standaard tekst NQRS RS GH Algemeen SDJLQD�
(U YHUVFKLMQW GDQ HHQ LQYRHUGLDORRJ�

'ULH UHJHOV WHNVW NXQQHQ KLHU ZRUGHQ LQJHYRHUG� 'UXN RS �Tab! RP
WXVVHQ GH GULH UHJHOV WH VFKDNHOHQ� RI NOLN GH PXLV LQ GH JHZHQVWH UHJHO�

'H WHNVW ZRUGW ELM KHW VOXLWHQ YDQ KHW SURJUDPPD RSJHVODJHQ HQ ELM KHW

VWDUWHQ YDQ KHW SURJUDPPD ZHHU LQJHOH]HQ�

Apparaat informatie

,Q KHW RQGHUVWH JHGHHOWH YDQ GH Algemeen SDJLQD LV HQLJH LQIRUPDWLH
RYHU GH KDUGZDUH ZHHUJHJHYHQ� 'H ZHHUJHJHYHQ LQIRUPDWLH LV�

& KHW W\SH PHHWLQVWUXPHQW GDW JHEUXLNW ZRUGW

& KHW ,�2 DGUHV ZDDU KHW PHHWLQVWUXPHQW JHYRQGHQ LV
& GH UHVROXWLH YDQ KHW PHHWLQVWUXPHQW �

$IKDQNHOLMN YDQ KHW W\SH PHHWLQVWUXPHQW ZRUGW QRJ PHHU LQIRUPDWLH

ZHHUJHJHYHQ�

& GH GDWXP YDQ GH ODDWVWH NDOLEUDWLH
& KHW VHULHQXPPHU YDQ KHW PHHWLQVWUXPHQW

Instellen van de datum- en tijdstijl

2S GLYHUVH SODDWVHQ LQ KHW PHHWSURJUDPPD ZRUGHQ GDWXP HQ�RI WLMG

ZHHUJHJHYHQ� 'H PDQLHU ZDDURS ]H ZRUGHQ ZHHUJHJHYHQ NDQ ZRUGHQ
LQJHVWHOG RS GH Datum en tijd SDJLQD� 9RRU ]RZHO GH GDWXP DOV GH WLMG
]LMQ GLYHUVH VWLMOHQ EHVFKLNEDDU RP XLW WH NLH]HQ�

Instellen van het hardware I/O adres

9RRU GH LQWHUQH PHHWLQVWUXPHQWHQ �73���� 73���� PRHW KHW KDUGZDUH�
DGUHV YDQ KHW PHHWLQVWUXPHQW RRN LQ GH VRIWZDUH LQJHVWHOG ZRUGHQ� 'LW

NDQ ZRUGHQ JHGDDQ GRRU RS GH Hardware SDJLQD RS GH NQRS Hardware
I/O adres WH GUXNNHQ� (U YHUVFKLMQW HHQ GLDORRJ ZDDULQ KHW DGUHV LQJ�
HVWHOG NDQ ZRUGHQ� +HW NDQ LQ HHQ LQYRHUER[ LQ KH[DGHFLPDOH QRWDWLH
ZRUGHQ LQJHYRHUG� 2RN NDQ GH GLSVZLWFK LQ GH GLDORRJ PHW GH PXLV RS
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GH]HOIGH VWDQG DOV RS GH NDDUW ZRUGHQ JH]HW�

Hardware zoeken

:DQQHHU HHQ H[WHUQ PHHWLQVWUXPHQW �+6���� +$1'<6&23( �� JH�

EUXLNW ZRUGW HQ KHW SURJUDPPD ZRUGW JHVWDUW ]RQGHU GDW KHW PHHWLQ�
VWUXPHQW DDQZH]LJ LV� YHUVFKLMQW HU HHQ GLDORRJ ZDDULQ GH JHEUXLNHU RS

GH KRRJWH ZRUGW JHVWHOG GDW GH KDUGZDUH QLHW JHYRQGHQ LV� (U NDQ GDQ
RS HHQ Negeren NQRS ZRUGHQ JHGUXNW� RP HHUGHU RSJHVODJHQ JROIYRU�
PHQ WH EHNLMNHQ� :DQQHHU KHW PHHWLQVWUXPHQW DOVQRJ RS GH FRPSXWHU
ZRUGW DDQJHVORWHQ� NDQ PHW GH NQRS Zoek instrument RS GH Hardware
SDJLQD KHW PHHWLQVWUXPHQW JH]RFKW ZRUGHQ�

Handmatig aanpassen van de kalibratiewaarden

'RRU RS GH NQRS Wijzig kal. waarden RS GH Hardware SDJLQD WH GUXN�
NHQ� YHUVFKLMQW HHQ GLDORRJ ZDDULQ GH KXLGLJH NDOLEUDWLHZDDUGHQ DDQJ�

HSDVW NXQQHQ ZRUGHQ�

'H]H GLDORRJ KHHIW HHQ WDEHO PHW GDDULQ YRRU DOOH NDQDOHQ GH
YHUVWHUNLQJV� HQ RIIVHW�NDOLEUDWLHZDDUGHQ� $DQ GH UHFKWHUNDQW YDQ GH

GLDORRJ EHYLQGHQ ]LFK GH YROJHQGH NQRSSHQ�

Doorgaan 'H KXLGLJ ZHHUJHJHYHQ ZDDUGHQ ZRUGHQ LQJHVWHOG
DOV GH WH JHEUXLNHQ NDOLEUDWLHZDDUGHQ� +HW ODGHQ YDQ

HHQ NDOLEUDWLHEHVWDQG ELM KHW VWDUWHQ YDQ KHW SUR�
JUDPPD ZRUGW XLWJHVFKDNHOG�

Annuleren $OOH YHUDQGHULQJHQ �LQFOXVLHI GH UHHGV WRHJHSDVWH�
ZRUGHQ JHQHJHHUG HQ GH NDOLEUDWLHZDDUGHQ GLH JH�

EUXLNW ZHUGHQ YRRU KHW LQGUXNNHQ YDQ GHWijzig kal.
waarden NQRS ZRUGHQ WHUXJJH]HW�

Lees waarden (HQ GLDORRJ ZRUGW ZHHUJHJHYHQ ZDDULQ HHQ EHVWDQG
PHW NDOLEUDWLHZDDUGHQ JHVHOHFWHHUG NDQ ZRUGHQ� 'H

ZDDUGHQ GDDUXLW ZRUGHQ JHODGHQ HQ ZHHUJHJHYHQ LQ
KHW UDVWHU�

Bewaar waarden (HQ GLDORRJ ZRUGW ZHHUJHJHYHQ ZDDULQ HHQ EH�
VWDQGVQDDP LQJHYRHUG RI JHVHOHFWHHUG NDQ ZRUGHQ

ZDDUQDDU GH KXLGLJ ZHHUJHJHYHQ ZDDUGHQ ZHJJH�
VFKUHYHQ PRHWHQ ZRUGHQ�
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Toepassen 6WHOW GH KXLGLJH ZDDUGHQ LQ GH WDEHO LQ DOV GH NDOLEUD�

WLHZDDUGHQ GLH JHEUXLNW PRHWHQ ZRUGHQ� (U ZRUGW
HHQ PHWLQJ JHGDDQ RP KHW UHVXOWDDW ZHHU WH JHYHQ�

7RHSDVVHQ LV SDV SHUPDQHQW DOV HU RS GH Doorgaan
NQRS JHGUXNW ZRUGW�

Terugzetten van de fabriekskalibratiewaarden

'H 73���� +6��� HQ GH +$1'<6&23( � KHEEHQ HHQ VHW NDOLEUDWLH�

ZDDUGHQ LQ ((3520 GLH ELM KHW VWDUWHQ YDQ KHW SURJUDPPD JHOH]HQ HQ
LQJHVWHOG ZRUGHQ� $OV GH NDOLEUDWLHZDDUGHQ KDQGPDWLJ DDQJHSDVW ]LMQ� NDQ

GRRU GH NQRS Zet fabrieks kal. terug RS GH Hardware SDJLQD LQ WH GUXN�
NHQ� GH VWDQGDDUG �IDEULHNV� NDOLEUDWLHZDDUGHQ WHUXJJH]HW ZRUGHQ� ,QGLHQ

HHQ NDOLEUDWLHEHVWDQG WLMGHQV KHW RSVWDUWHQ ZRUGW JHODGHQ� GDQ ZRUGW
GH]H RSWLH XLWJHVFKDNHOG�

Een set kalibratiewaarden inlezen bij het opstarten

'RRU GH RSWLH Gebruik kal. bestand RS GH Hardware SDJLQD DDQ WH
NUXLVHQ NDQ HHQ NDOLEUDWLHEHVWDQG JHODGHQ ZRUGHQ WLMGHQV KHW RSVWDUWHQ�
'H ZDDUGHQ LQ KHW EHVWDQG RYHUVFKULMYHQ GH VWDQGDDUG IDEULHNVNDOLEUDWLH�

,QGLHQ QRJ JHHQ EHVWDQG JHVHOHFWHHUG LV� ZRUGW HHQ GLDORRJ JHWRRQG
ZDDUPHH HHQ NDOLEUDWLHEHVWDQG JHVHOHFWHHUG NDQ ZRUGHQ� ,QGLHQ HHQ

RQJHOGLJ EHVWDQG JHVHOHFWHHUG ZRUGW RI Annuleren ZRUGW LQJHGUXNW� GDQ
ZRUGW KHW NUXLVMH YHUZLMGHUG�

,QGUXNNHQ YDQ GH NQRS Zet fabrieks kal. terug GRHW GH ZDDUGHQ XLW KHW
EHVWDQG WHQLHW�

:DQQHHU LQOH]HQ YDQ HHQ EHVWDQG PHW NDOLEUDWLHZDDUGHQ LV LQJHVWHOG HQ
HHQ DQGHU EHVWDQG PRHW JHOH]HQ ZRUGHQ� NDQ GLW LQJHVWHOG ZRUGHQ GRRU

RS GH NQRSWijzig kal. bestand RS GH Hardware SDJLQD WH GUXNNHQ� 1D
KHW LQGUXNNHQ YDQ GH]H NQRS YHUVFKLMQW HHQ GLDORRJ ZDDUPHH HHQ NDOL�

EUDWLHEHVWDQG JHVHOHFWHHUG NDQ ZRUGHQ� ,QGLHQ Annuleren LQJHGUXNW
ZRUGW RI HHQ RQJHOGLJ EHVWDQG JHVHOHFWHHUG ZRUGW� ZRUGW KHW KXLGLJ

JHVHOHFWHHUGH NDOLEUDWLHEHVWDQG QLHW JHZLM]LJG�
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Instellen van het type duty cycle

,Q GH YROWPHWHU PHW GH NUXLVGUDGHQ NDQ GH GXW\ F\FOH YDQ HHQ VLJQDDO

EHSDDOG ZRUGHQ� +HW SURJUDPPD NDQ GH GXW\ F\OFH RS WZHH PDQLHUHQ
EHSDOHQ�

& GH QRUPDOH GXW\ F\OFH JHHIW KHW SHUFHQWDJH ZHHU GDW KHW VLJQDDO

KRRJ
 LQ WHQ RS]LFKWH YDQ GH WRWDOH SHULRGH

& GH JHwQYHUWHHUGH GXW\ F\FOH JHHIW KHW SHUFHQWDJH ZHHU GDW KHW
VLJQDDO 
ODDJ
 WHQ RS]LFKWH YDQ GH WRWDOH SHULRGH

:HON W\SH GXW\ F\FOH JHEUXLNW PRHW ZRUGHQ NDQ ZRUGHQ LQJHVWHOG RS GH

SDJLQD Duty cycle� GRRU HHQ YDQ GH UDGLRNQRSSHQ WH VHOHFWHUHQ� 'H
DIEHHOGLQJHQ JHYHQ KHW W\SH GXW\ F\FOH JUDILVFK ZHHU�

Actieve instrumenten bij het starten van het programma

2S GH SDJLQD Actieve instrumenten NDQ HHQ VHOHFWLH JHPDDNW ZRUGHQ
ZHONH LQVWUXPHQWHQ ELM KHW VWDUWHQ YDQ KHW SURJUDPPD DXWRPDWLVFK JH�
VWDUW PRHWHQ ZRUGHQ�

3ODDWV HHQ NUXLVMH LQ GH YDNMHV YRRU GH LQVWUXPHQWHQ GLH DDQJH]HW PRHWHQ

ZRUGHQ�

Opmerking 'H WUDQVLsQW UHFRUGHU NDQ QLHW JHOLMNWLMGLJ PHW HHQ DQGHU
LQVWUXPHQW LQJHVFKDNHOG ]LMQ�

:DQQHHU WHQPLQVWH HHQ LQVWUXPHQW JHVHOHNWHHUG LV� NDQ HHQ LQVWHOOLQJHQ�

EHVWDQG DDQJHZH]HQ ZRUGHQ GDW RRN ELM KHW VWDUWHQ YDQ KHW SURJUDPPD
LQJHOH]HQ PRHW ZRUGHQ� 9RRU LHGHU LQVWUXPHQW NDQ HHQ HLJHQ EHVWDQG

PHW LQVWHOOLQJHQ RSJHJHYHQ ZRUGHQ�

,QVWHOOHQ YDQ GH LQVWHOOLQJHQEHVWDQGHQ ZRUGW JHGDDQ GRRU RS GH NQRS
Wijzig bestandsnaam RS GH Actieve instrumenten SDJLQD WH GUXNNHQ�
,Q GH GLDORRJ NDQ HHQ EHVWDQGVQDDP ZRUGHQ RSJHJHYHQ� 'H QDDP YDQ
KHW JHVHOHNWHHUGH EHVWDQG YHUVFKLMQW LQ KHW YHOG Instrument instellingen
bestand. 

'UXN� RP GH EHVWDQGVQDDP WH ZLVVHQ RS GH NQRSWissen.
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Opmerking :DQQHHU PHHU GDQ HHQ LQVWUXPHQW LV JHVHOHNWHHUG RP

LQJHVFKDNHOG WH ZRUGHQ ELM KHW VWDUWHQ YDQ KHW SURJUDPPD�
ZRUGW KHW LQVWHOOLQJHQEHVWDQG GDW KRRUW ELM KHW LQVWUXPHQW

PHW GH KRRJVWH 
SULRULWHLW
 LQJHOH]HQ� 'H SULRULWHLWVYROJRUGH
LV� HHUVW GH WUDQVLsQW UHFRUGHU� GDQ GH RVFLOORVFRRS� GH YROW�

PHWHU HQ DOV ODDWVWH GH VSHFWUXP DQDO\]HU�

Instrumentinstellingen opslaan op schijf

:DQQHHU HHQ EHSDDOGH PHWLQJ YDDN JHGDDQ ZRUGW� LV KHW KDQGLJ GH
LQVWUXPHQWLQVWHOOLQJHQ YRRU GLH PHWLQJ RS VFKLMI RS WH VODDQ HQ LHGHUH

NHHU GDW GLH PHWLQJ JHGDDQ ZRUGW GH LQVWHOOLQJ ZHHU YDQ VFKLMI LQ WH OH]HQ�
'LW YRRUNRPW KHW LHGHUH NHHU ZHHU RS GH]HOIGH PDQLHU LQVWHOOHQ YDQ GH

LQVWUXPHQWHQ�

2SHQ KHW %HVWDQG PHQX HQ VHOHFWHHU %HZDDU LQVWUXPHQWLQVWHOOLQJ��� RP
HHQ LQVWUXPHQWLQVWHOOLQJ RS VFKLMI RS WH VODDQ� (HQ EHZDDU�GLDORRJ YHU�

VFKLMQW ZDDULQ GH VFKLMIHHQKHLG� GLUHFWRU\ HQ EHVWDQGVQDDP YRRU GH LQ�
VWHOOLQJHQ NDQ ZRUGHQ RSJHJHYHQ�

:DQQHHU HHQ RQJHOGLJH RI UHHGV EHVWDDQGH QDDP ZRUGW RSJHJHYHQ�

YHUVFKLMQW HHQ ZDDUVFKXZLQJ RS KHW VFKHUP�

'H LQVWHOOLQJHQ YDQ DOOH LQVWUXPHQWHQ ZRUGHQ LQ HHQ EHVWDQG PHW GH
H[WHQWLH .SET RSJHVODJHQ� 'LW LV HHQ $6&,, EHVWDQG� LQ KHW :LQGRZV ,1,
IRUPDDW�

Opmerking 'LW EHVWDQG NDQ HHQYRXGLQJ LQ HHQ $6&,,�HGLWRU ZRUGHQ
LQJHOH]HQ HQ JHZLM]LJG� 'LW ZRUGW HFKWHU DIJHUDGHQ RP

RQJHOGLJH �FRPELQDWLHV YDQ� LQVWHOOLQJHQ WH YRRUNRPHQ�

Instrumentinstellingen van schijf inlezen

:DQQHHU HHQ EHSDDOGH PHWLQJ YDDN JHGDDQ ZRUGW� LV KHW KDQGLJ GH

LQVWUXPHQWLQVWHOOLQJHQ YRRU GLH PHWLQJ RS VFKLMI RS WH VODDQ HQ LHGHUH
NHHU GDW GLH PHWLQJ JHGDDQ ZRUGW GH LQVWHOOLQJ ZHHU YDQ VFKLMI LQ WH OH]HQ�

'LW YRRUNRPW KHW LHGHUH NHHU ZHHU RS GH]HOIGH PDQLHU LQVWHOOHQ YDQ GH
LQVWUXPHQWHQ�
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2SHQ KHW %HVWDQGPHQX HQ VHOHFWHHU /HHV LQVWUXPHQWLQVWHOOLQJ��� RP HHQ

LQVWUXPHQWLQVWHOOLQJ YDQ VFKLMI LQ WH OH]HQ� (HQ RSHQ�GLDORRJ YHUVFKLMQW
ZDDULQ GH VFKLMIHHQKHLG� GLUHFWRU\ HQ EHVWDQGVQDDP YRRU GH LQVWHOOLQJHQ

NDQ ZRUGHQ JHVHOHFWHHUG�

1D RS GH OK NQRS JHGUXNW WH KHEEHQ� ZRUGW KHW EHVWDQG LQJHOH]HQ HQ
ZRUGHQ alle LQVWUXPHQWHQ YROJHQV GH LQVWHOOLQJHQ LQ KHW EHVWDQG LQJH�
VWHOG�

Meetwaarden op schijf opslaan

2P JHPHWHQ ZDDUGHQ WH EHZDUHQ YRRU ODWHUH EHVWXGHULQJ� NXQQHQ GH
JHPHWHQ ZDDUGHQ RS VFKLMI ZRUGHQ RSJHVODJHQ� 'LW NDQ RS WZHH PDQLH�

UHQ ZRUGHQ JHGDDQ� GRRU GH PHQXNHX]H %HZDDU JROIYRUP��� XLW KHW
%HVWDQG PHQX YDQ GH RVFLOORVFRRS� GH WUDQVLsQW UHFRUGHU RI GH VSHFWUXP

DQDO\]HU WH DFWLYHUHQ RI GRRU RS GH Bewaar golfvorm NQRS � � RS GH

NQRSSHQEDON WH GUXNNHQ�

Opmerking 'H YROWPHWHU KHHIW HHQ DQGHUH PDQLHU YDQ RSVODDQ YDQ

PHHWJHJHYHQV� 'H]H ZRUGW LQ KHW KRRIGVWXN YDQ GH YROW�
PHWHU EHVSURNHQ�

%HLGH PDQLHUHQ EUHQJHQ HHQ GLDORRJ RS KHW EHHOG ZDDULQ GH VFKLMIHHQ�

KHLG� GH GLUHFWRU\ HQ GH EHVWDQGVQDDP NXQQHQ ZRUGHQ LQJHYXOG� :D�
QHHU DOOHV LV LQJHYXOG HQ RS GH OK NQRS LV JHGUXNW� ZRUGHQ alle JROIYRU�
PHQ RSJHVODJHQ� VDPHQ PHW GH LQVWHOOLQJHQ YDQ GH NDQDOHQ HQ GH UHIH�
UHQWLHV� (U ZRUGHQ GULH EHVWDQGHQ JHPDDNW�

& HHQ EHVWDQG PHW GH H[WHQWLH .DAT, ZDDULQ GH JROIYRUPZDDUGHQ
YDQ GH WZHH NDQDOHQ HQ GH WZHH UHIHUHQWLH NDQDOHQ LV RSJHVODJHQ�

& HHQ EHVWDQG PHW GH H[WHQWLH .GEG� PHW GH LQVWHOOLQJHQ YDQ GH
WZHH NDQDOHQ

& HHQ EHVWDQG PHW GH H[WHQWLH .REF� PHW GH LQVWHOOLQJHQ YDQ GH
WZHH UHIHUHQWLHNDQDOHQ�

'H WZHH EHVWDQGHQ PHW LQVWHOOLQJHQ ZRUGHQ RSJHVODJHQ LQ $6&,, IRU�
PDDW� PHW HHQ :LQGRZV ,1,�EHVWDQGVVWUXNWXXU� +HW �'$7 EHVWDQG NDQ

]RZHO LQ $6&,, DOV LQ HHQ ELQDLU IRUPDDW ]LMQ RSJHVODJHQ�
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Opmerking 2IVFKRRQ GH WZHH LQVWHOOLQJHQEHVWDQGHQ HHQYRXGLJ WH OH�

]HQ HQ WH ZLM]LJHQ ]LMQ� ZRUGW DDQJHUDGHQ GLW QLHW WH GRHQ�
RP WH YRRUNRPHQ GDW RQJHOGLJH LQVWHOOLQJVFRPELQDWLHV

ZRUGHQ JHPDDNW HQ GH JHJHYHQV QLHW PHHU LQ WH OH]HQ ]LMQ�

:DQQHHU GH JHNR]HQ EHVWDQGVQDDP DO EHVWDDW� ZRUGW HHQ ZDDUVFKXZLQJ
JHJHYHQ� ,V GH VFKLMI YRO� GDQ ZRUGW HHQ IRXWPHOGLQJ JHJHYHQ HQ ZRUGW

KHW EHVWDQG QLHW RSJHODJHQ�

Instellen van het gegevensbestandstype

*ROIYRUPHQ NXQQHQ LQ ELQDLU IRUPDDW HQ LQ $6&,, ZRUGHQ RSJHVODJHQ�

+HW ELQDLUH IRUPDDW EHVWDDW XLW EORNNHQ YDQ � E\WHV ODQJ� 'H HHUVWH WZHH
E\WHV ]LMQ YRRU GH VDPSOH�ZDDUGH YDQ NDQDDO �� E\WHV � HQ � YRRU NDQDDO

�� E\WHV � HQ � YRRU UHIHUHQWLH � HQ E\WHV � HQ � YRRU UHIHUHQWLH �� 'H
WZHH E\WHV YRRU HHQ NDQDDO YRUPHQ VDPHQ HHQ ���ELWV JHWDO� ZDDUELM GH

ZDDUGH � RYHUHHQNRPW PHW �JHYRHOLJKHLG HQ GH ZDDUGH ����� PHW
�JHYRHOLJKHLG� %LM HHQ UHFRUGOHQJWH YDQ ���� VDPSOHV EHVWDDW KHW EH�

VWDQG XLW ���� EORNNHQ�

+HW $6&,, IRUPDDW EHVWDDW XLW HHQ UHJHO PHW JHJHYHQV SHU VDPSOH XLW KHW
UHFRUG� (ONH UHJHO EHVWDDW XLW�

KHW VDPSOHQXPPHU� JHUHODWHHUG DDQ KHW WULJJHUSXQW � VDPSOH�

QXPPHU ��
KHW VDPSOHWLMGVWLS� JHUHODWHHUG DDQ KHW WULJJHUSXQW �W ��

GH VSDQQLQJVZDDUGH YRRU NDQDDO � LQ YROW
GH VSDQQLQJVZDDUGH YRRU NDQDDO � LQ YROW

GH VSDQQLQJVZDDUGH YRRU UHIHUHQWLH � LQ YROW
GH VSDQQLQJVZDDUGH YRRU UHIHUHQWLH � LQ YROW

$OOH RQGHUGHOHQ ]LMQ JHVFKHLGHQ GRRU NRPPD
V�

'H $6&,, EHVWDQGHQ ]LMQ HHQYRXGLJ LQ WH OH]HQ LQ DQGHUH SURJUDPPD
V�

]RDOV WHNVWYHUZHUNHUV HQ VSUHDGVKHHW SURJUDPPD
V�

%HVWDQGHQ LQ KHW $6&,, IRUPDDW ]LMQ YHHO JURWHU GDQ EHVWDQGHQ LQ KHW
ELQDLUH IRUPDDW� RQJHYHHU HHQ IDFWRU ��
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2P KHW JHJHYHQVEHWDQGVW\SH LQ WH VWHOOHQ� PRHW GH PHQXNHX]H *HJH�

YHQVEHVWDQGVW\SH XLW KHW %HVWDQG PHQX ZRUGHQ JHDFWLYHHUG� ,Q KHW
PHQX GDW GDQ YHUVFKLMQW NDQ GH NHX]H JHPDDNW ZRUGHQ� 'H KXLGLJH

NHX]H ZRUGW PHW HHQ YLQNMH DDQJHJHYHQ�

'H LQJHVWHOGH NHX]H ZRUGW RSJHVODJHQ LQ KHW LQVWHOOLQJHQEHVWDQG YDQ KHW
SURJUDPPD HQ ZRUGW ELM KHW VWDUWHQ YDQ KHW SURJUDPPD ZHHU LQJHOH]HQ�

Opgeslagen meetgegevens inlezen van schijf

'H RVFLOORVFRRS� GH WUDQVLsQW UHFRUGHU HQ GH VSHFWUXP DQDO\]HU NXQQHQ

HHUGHU RSJHVODJHQ JROIYRUPHQ YDQ VFKLMI LQOH]HQ� (U ]LMQ WZHH PDQLHUHQ
RP GDW WH GRHQ� GRRU GH PHQXNHX]H /HHV JROIYRUP��� XLW KHW %HVWDQG

PHQX WH DFWLYHUHQ RI GRRU RS GH Lees golfvorm NQRS � � RS GH

NQRSSHQEDON WH GUXNNHQ�

0HW EHLGH PDQLHUHQ ZRUGW HHQ GLDORRJ JHWRRQG ZDDULQ GH VFKLMIHHQKHLG�

GLUHFWRU\ HQ EHVWDQGVQDDP NXQQHQ ZRUGHQ JHVHOHFWHHUG� :DQQHHU HHQ
EHVWDQG LV JHVHOHFWHHUG HQ RS GH OK NQRS JHGUXNW� ZRUGW GH JROIYRUP
YDQ VFKLMI LQJHOH]HQ�

,HGHUH JROIYRUP EHVWDDW XLW GULH EHVWDQGHQ� HHQ �'$7 EHVWDQG HHQ �*(*
EHVWDQG HQ HHQ �5() EHVWDQG� $OV HHQ YDQ GH]H EHVWDQGHQ RQWEUHHNW� RI

GH GDWD LQ HHQ YDQ GH EHVWDQGHQ LV QLHW LQ KHW MXLVWH IRUPDDW� ZRUGW HHQ
IRXWPHOGLQJ JHJHYHQ�

+HW JHJHYHQVEHVWDQGW\SH ZDDULQ GH JROIYRUP LV RSJHVODJHQ ZRUGW DXWR�

PDWLVFK JHGHWHFWHHUG�

1X ZRUGHQ GH JHJHYHQV LQJHOH]HQ YROJHQV GH LQJHVWHOGH *ROI�
YRUP�LQOHHV�PHWKRGH�

1DGDW GH JHJHYHQV ]LMQ LQJHOH]HQ ZRUGW KHW LQVWUXPHQW LQ GH 3DX]H

VWDQG �GLW LV QLHW QRGLJ LQ GH 7UDQVLsQW UHFRUGHU� JH]HW� RP WH YRRUNRPHQ
GDW GH LQJHOH]HQ JHJHYHQV ZRUGHQ RYHUVFKUHYHQ GRRU QLHXZH JHPHWHQ

ZDDUGHQ�
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Opmerking 2SJHVODJHQ PHHWJHJHYHQV YDQ GH 9ROWPHWHU NXQQHQ LQ GH

RVFLORVFRSH HQ GH WUDQVLsQW UHFRUGHU ZRUGHQ LQJHOH]HQ�
'H ZDDUGHQ YDQ GLVSOD\ � YDQ NDQDDO � NRPHQ LQ NDQDDO �

YDQ GH RVFLOORVFRRS�
'H ZDDUGHQ YDQ GLVSOD\ � YDQ NDQDDO � NRPHQ LQ UHIHUHQWLH

� YDQ GH RVFLOORVFRRS�
'H ZDDUGHQ YDQ GLVSOD\ � YDQ NDQDDO � NRPHQ LQ NDQDDO �

YDQ GH RVFLOORVFRRS�
'H ZDDUGHQ YDQ GLVSOD\ � YDQ NDQDDO � NRPHQ LQ UHIHUHQWLH

� YDQ GH RVFLOORVFRRS�

Instellen van de golfvorm-inlees-methode

:DQQHHU HHQ JROIYRUP RS VFKLMI LV RSJHVODJHQ� ZRUGHQ DOOH NDQDOHQ

�NDQDDO �� NDQDDO �� 5HIHUHQWLH � HQ 5HIHUHQWLH �� QDDU VFKLMI JHVFKUHYHQ�

(U ]LMQ WZHH PHWKRGHQ RP GH JROIYRUPHQ ZHHU LQ WH OH]HQ�

Lees alle in bestand aanwezige signalen in
0HW GH]H PHWKRGH ZRUGHQ DOOHHQ VLJQDOHQ GLH DFWLHI ZDUHQ WRHQ GH

JROIYRUP ZHUG RSJHVODJHQ� ZHHU LQJHOH]HQ� $OV ELMY� NDQDDO � HQ UHIHUHQ�
WLH � DFWLHI ZDUHQ WRHQ GH JROIYRUP ZHUG RSJHVODJHQ� ZRUGHQ NDQDDO �

HQ UHIHUHQWLH � LQJHOH]HQ� 'H JHJHYHQV LQ NDQDDO � HQ UHIHUHQWLH � EOLMYHQ
RQYHUDQGHUG� .DQDDO � HQ UHIHUHQWLH � ZRUGHQ DDQJH]HW �LQGLHQ QRGLJ�

HQ NDQDDO � HQ UHIHUHQWLH � ZRUGHQ XLWJH]HW�

Lees alleen huidig weergegeven signalen in
0HW GH]H PHWKRGH ZRUGHQ DOOHHQ GH NDQDOHQ GLH PRPHQWHHO DFWLHI ]LMQ

LQJHOH]HQ� 'H DQGHUH NDQDOHQ EOLMYHQ RQJHPRHLG HQ EOLMYHQ XLWJHVFKD�
NHOG�

2P GH JHZHQVWH LQOHHVPHWKRGH WH NLH]HQ PRHW KHW %HVWDQG PHQX

ZRUGHQ JHRSHQG HQ GH NHX]H *ROIYRUP�LQOHHV�PHWKRGH ZRUGHQ JHDFWL�
YHHUG� 1X NDQ GH JHZHQVWH PHWKRGH ZRUGHQ JHVHOHFWHHUG� 'H KXLGLJ

LQJHVWHOGH PHWKRGH ZRUGW G�P�Y� HHQ YLQNMH DDQJHJHYHQ� 'H VHOHFWLH
ZRUGW RRN RSJHVODJHQ LQ KHW LQVWHOOLQJHQEHVWDQG YDQ GH DSSOLFDWLH HQ ELM

KHW VWDUWHQ YDQ GH DSSOLFDWLH ZHHU LQJHOH]HQ�
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Signalen vergelijken met behulp van de referentiekanalen

2P OLYH VLJQDOHQ PHW DQGHUH VLJQDOHQ WH YHUJHOLMNHQ KHEEHQ GH RVFLOOR�

VFRRS� GH WUDQVLsQW UHFRUGHU HQ GH VSHFWUXP DQDO\]HU WZHH UHIHUHQWLH
NDQDOHQ� 5� HQ 5�� 5� LV HHQ UHIHUHQWLH YRRU NDQDDO � HQ 5� LV HHQ UHIH�

UHQWLH YRRU NDQDDO �� 'H]H UHIHUHQWLHV ZRUGHQ HHQPDOLJ JHYXOG HQ EOLM�
YHQ GDQ RQYHUDQGHUG WLMGHQV KHW PHWHQ� 'H LQKRXG YHUDQGHUW DOOHHQ

ZDQQHHU QLHXZH JHJHYHQV LQ GH UHIHUHQWLHV ZRUGHQ RSJHVODJHQ�

Vullen van de referenties

2P GH UHIHUHQWLHNDQDOHQ WH YXOOHQ ]LMQ HU WZHH PRJHOLMNKHGHQ� NRSLsUHQ
YDQ GH PRPHQWHHO ZHHUJHJHYHQ VLJQDOHQ QDDU GH UHIHUHQWLHNDQDOHQ RI

HHUGHU RS VFKLMI RSJHVODJHQ JROIYRUPHQ LQ GH UHIHUHQWLHNDQDOHQ LQOH]HQ�

2P GH KXLGLJ ZHHUJHJHYHQ VLJQDOHQ LQ GH UHIHUHQWLHNDQDOHQ WH NRSLsUHQ�
GUXN RS GH GDDUYRRU EHVWHPGH NQRS RS GH NQRSSHQEDON � � RI DFWL�

YHHU GH NHX]H .RSLHHU OLYH QDDU UHIV XLW KHW 5HIHUHQWLHV PHQX� 'LW NR�
SLHHUW GH DFWLHYH JROIYRUP�HQ� QDDU KHW EHWUHIIHQGH UHIHUHQWLHNDQDDO� $OOH

LQVWHOOLQJHQ YDQ GH NDQDOHQ ZRUGHQ RRN JHNRSLHHUG� $OV HU QRJ JHHQ
UHIHUHQWLHNDQDOHQ ZHUGHQ ZHHUJHJHYHQ� ZRUGHQ ]H RRN DDQJH]HW�

.LMN ELM Opgeslagen meetgegevens inlezen van schijf KRH HHQ UHIHUHQ�
WLHNDQDDO PHW JHJHYHQV YDQ VFKLMI NDQ ZRUGHQ JHYXOG�

'H ZDDUGHQ LQ GH UHIHUHQWLHNDQDOHQ EOLMYHQ RQYHUDQGHUG WRW HU QLHXZH
ZDDUGHQ LQ ZRUGHQ JH]HW� 'H UHIHUHQWLHNDQDOHQ ZRUGHQ PHW GH]HOIGH

UHFRUG YLHZ RIIVHW HQ UHFRUG YLHZ JDLQ ZHHUJHJHYHQ DOV GH OLYH NDQDOHQ�
9HUDQGHUHQ YDQ GH SUHWULJJHUZDDUGH LQ GH RVFLOORVFRRS KHHIW JHHQ HIIHFW

RS GH UHIHUHQWLHNDQDOHQ� :DQQHHU GH UHFRUGOHQJWH YDQ GH OLYH NDQDOHQ
ZRUGW YHUDQGHUG QDDU HHQ NOHLQHUH ZDDUGH� QDGDW GH UHIHUHQWLHNDQDOHQ

]LMQ JHYXOG� ZRUGHQ PLQGHU SXQWHQ YDQ GH UHIHUHQWLHNDQDOHQ ZHHUJHJH�
YHQ� PDDU GH QLHW ZHHUJHJHYHQ SXQWHQ EOLMYHQ ZHO EHVFKLNEDDU LQ JHKHX�

JHQ� :DQQHHU GH UHFRUGOHQJWH ZRUGW YHUJURRW� ZRUGW KHW QLHW�JHYXOGH
GHHO YDQ GH UHIHUHQWLHNDQDOHQ JHYXOG PHW � YROW�
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Referentiekanalen aan- en uitschakelen

(HQ UHIHUHQWLHNDQDDO DDQ RI XLW VFKDNHOHQ NDQ PHW EHKXOS YDQ GH NHX]H

*HHI 5HI[ ZHHU XLW KHW 5HIHUHQWLHV PHQX� ZDDUELM �[� YRRU � RI � VWDDW�
+HW NDQ RRN PHW EHKXOS YDQ NQRSSHQ RS GH NQRSSHQEDON� YRRU

5HIHUHQWLH � HQ YRRU 5HIHUHQWLH �� :DQQHHU HHQ YDQ GH]H NQRSSHQ

LQJHGUXNW OLMNW� VWDDW KHW EHWUHIIHQGH UHIHUHQWLHNDQDDO DDQ� DQGHUV XLW�

Referenties schalen

:DQQHHU HHQ UHIHUHQWLHNDQDDO LV JHYXOG� EOLMYHQ GH ZDDUGHQ RQYHUDQGHUG

WRW HHQ QLHXZ VLJQDDO LQ KHW UHIHUHQWLHNDQDDO ZRUGW RSJHVODJHQ� :DQQHHU
GH LQJDQJVJHYRHOLJKHLG� GH VRIWZDUH RIIVHW RI GH VRIWZDUH JDLQ YDQ KHW

RRUVSURQNHOLMNH NDQDDO YHUDQGHUHQ� EOLMIW GH LQKRXG YDQ KHW UHIHUHQWLHND�
QDDO JHOLMN�

:DQQHHU HHQ VLJQDDO QDDU HHQ UHIHUHQWLH LV JHNRSLHHUG RP WH YHUJHOLMNHQ

PHW OLYH VLJQDOHQ� NDQ KHW KDQGLJ ]LMQ GDW GH LQVWHOOLQJHQ YDQ KHW UHIHUHQ�
WLHNDQDDO GH LQVWHOOLQJHQ YDQ KHW OLYH NDQDDO �YROJHQ�� 'XV DOV ELMYRRUEHHOG

GH JHYRHOLJKHLG YDQ KHW NDQDDO YHUDQGHUW� ZRUGW GH UHIHUHQWLH ]RGDQLQJ
JHVFKDDOG GDW HHQ ��� YHUJHOLMNLQJ PRJHOLMN EOLMIW�

.LHV� RP GLW PRJHOLMN WH PDNHQ� 6FKDDO UHIHUHQWLHV XLW KHW 5HIHUHQWLH

PHQX� ,HGHUH YHUDQGHULQJ YDQ GH JHYRHOLJKHLG� VRIWZDUH RIIVHW RI VRIWZD�
UH JDLQ YDQ KHW OLYH NDQDDO� ZRUGW RRN WRHJHYRHJG DDQ GH LQVWHOOLQJHQ YDQ

KHW UHIHUHQWLHNDQDDO� $OV KHW VFKDOHQ YDQ UHIHUHQWLHV DDQ VWDDW� VWDDW HU HHQ
YLQNMH YRRU GH PHQX NHX]H�

2P KHW VFKDOHQ YDQ UHIHUHQWLHV ZHHU XLW WH ]HWWHQ� PRHW GH NHX]H 6FKDDO

UHIHUHQWLHV ZHHU JHVHOHNWHHUG ZRUGHQ�

Referentiekommentaar bijwerken

:DQQHHU HHQ PHWLQJ LV JHGDDQ� NXQQHQ GULH UHJHOV WHNVW DDQ GH PHWLQJ
ZRUGHQ WRHJHYRHJG� 'H]H WHNVW ZRUGW VDPHQ PHW GH JROIYRUP RS VFKLMI

RSJHVODJHQ HQ XLWJHSULQW� �=LH RRN Voeg kommentaartekst aan een
meting toe�
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:DQQHHU GH UHIHUHQWLHNDQDOHQ ]LMQ JHYXOG PHW JHJHYHQV YDQ VFKLMI HQ KHW

NRPPHQWDDU YDQ GH UHIHUHQWLH PRHW JHZLM]LJG ZRUGHQ� PRHW GLW JHGDDQ
ZRUGHQ PHW :HUN NRPPHQWDDU ELM��� XLW KHW 5HIHUHQWLHV PHQX� 1D DFWL�

YHUHQ YDQ GH NHX]H YHUVFKLMQW HHQ LQYRHUGLDORRJ ZDDULQ GH GULH UHJHOV
WHNVW NXQQHQ ZRUGHQ LQJHYRHUG RI JHZLM]LJG� :DQQHHU GH GLDORRJ ZRUGW

DIJHVORWHQ PHW GH Doorgaan NQRS� ZRUGW GH QLHXZH WHNVW RS VFKLMI
RSJHVODJHQ�

Documentatie van meetgegevens

,Q GH RVFLOORVFRRS� GH WUDQVLsQW UHFRUGHU HQ GH VSHFWUXP DQDO\]HU ]LMQ

HHQ DDQWDO YRRU]LHQLQJHQ DDQZH]LQJ RP PHHWJHJHYHQV WH GRFXPHQWH�
UHQ�

Voeg kommentaartekst aan een meting toe

9RRU YHUGXLGHOLMNLQJ HQ GRFXPHQWDWLH NDQ DDQ HONH PHWLQJ GULH UHJHOV

NRPPHQWDDU WRHJHYRHJG ZRUGHQ�

'H]H WHNVW ZRUGW VDPHQ PHW GH JROIYRUP RSJHVODJHQ ZDQQHHU GH JROI�
YRUP RS VFKLMI ZRUGW RSJHVODJHQ� 'H WHNVW YHUVFKLMQW RRN RS HHQ SULQWHU�

XLWGUDDL�

2SHQ� RP GH WHNVW LQ WH YXOOHQ� KHW ,QVWHOOLQJHQ PHQX HQ NLHV .RPPHQ�
WDDU��� (HQ GLDORRJ ZDDULQ GH GULH UHJHOV WHNVW NXQQHQ LQJHYRHUG ZRUGHQ

YHUVFKLMQW� 2P WXVVHQ GH UHJHOV WH ZLVVHOHQ NDQ �Tab! RI GH PXLV
JHEUXLNW ZRUGHQ�

Opmerking 'H WHNVW EOLMIW RQYHUDQGHUG WRWGDW QLHXZH WHNVW ZRUGW LQJH�

YRHUG RI GH UHJHOV ZRUGHQ JHZLVW� 'XV ZDQQHHU WHNVW LV
LQJHYXOG HQ PHHU GDQ HHQ PHWLQJ ZRUGW RSJHVODJHQ RI

XLWJHGUDDLG� NULMJW HONH JROIYRUP RS VFKLMI RI HONH XLWGUDDL
KHW]HOIGH NRPPHQWDDU�

Een kommentaarlabel plaatsen

:DQQHHU HHQ PHWLQJ ZRUGW JHGRFXPHQWHHUG� NDQ KHW KDQGLJ ]LMQ HHQ
VSHFLILHN SXQW LQ GH PHWLQJ YDQ HLJHQ NRPPHQWDDU WH YRRU]LHQ� 'LW NDQ
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JHGDDQ ZRUGHQ PHW GH VSHFLDOH NRPPHQWDDUODEHOV�

'H]H NRPPHQWDDUODEHOV ZRUGHQ LQ KHW VLJQDDOVFKHUP JHSODDWVW RS HHQ

VSHFLILNH SRVLWLH WHQ RS]LFKWH YDQ KHW VLJQDDO� 'H ODEHOV EHYDWWHQ WHNVW HQ
NXQQHQ PHW HHQ SLMO QDDU HHQ EHSDDOG SXQW RS KHW VFKHUP ZLM]HQ� 'H

YRUP YDQ KHW ODEHO HQ GH SLMO� GH WHNVW� HQ GH NOHXUHQ NXQQHQ QDDU HLJHQ
ZHQVHQ ZRUGHQ LQJHVWHOG� :DQQHHU HHQ XLWGUDDL YDQ GH PHWLQJ ZRUGW

JHPDDNW� NRPHQ GH NRPPHQWDDUODEHOV RRN RS GH XLWGUDDL�

'UXN RS GH kommentaarlabel NQRS � � RI VHOHFWHHU 3ODDWV HHQ NRP�

PHQWDDUODEHO XLW KHW ,QVWHOOLQJHQ PHQX RP HHQ NRPPHQWDDUODEHO WH SODDW�

VHQ�

+HW ODEHO ZRUGW QX LQ KHW VFKHUP JHSODDWVW� 0HW EHKXOS YDQ GH PXLV NDQ
KHW ODEHO QDDU LHGHUH JHZHQVWH SODDWVW ZRUGHQ YHUVOHHSW� HQ GH SLMO NDQ

RRN QDDU LHGHUH SODDWV ZRUGHQ YHUVOHHSW� 'H ODEHOV ]LMQ JROIYRUP JHUHOD�
WHHUG� :DQQHHU GH UHFRUG YLHZ RIIVHW RI GH UHFRUG YLHZ JDLQ YHUDQGHUW�

EOLMIW GH SRVLWLH YDQ KHW ODEHO WHQ RS]LFKWH YDQ GH JROIYRUP RQYHUDQGHUG�

Een kommentaarlabel bewerken

3ODDWV� ZDQQHHU GH HLJHQVFKDSSHQ YDQ HHQ NRPPHQWDDUODEHO YHUDQGHUG
PRHWHQ ZRUGHQ� GH PXLV RS KHW EHWUHIIHQGH ODEHO RI SLMO HQ GUXN RS GH

UHFKWHU PXLVNQRS� (U YHUVFKLMQW GDQ HHQ PHQX ZDDULQ GH YHUVFKLOOHQGH
SXQWHQ DDQJHSDVW NXQQHQ ZRUGHQ�

Kommentaar tekst...
+LHUPHH NDQ GH WHNVW LQ KHW ODEHO ZRUGHQ DDQJHSDVW� (HQ LQYRHU�
GLDORRJ YHUVFKLMQW QD NLH]HQ YDQ GLW LWHP� 9RHU GH WHNVW YRRU KHW

ODEHO LQ LQYRHUYHOG LQ� (U NXQQHQ YHUVFKHLGHQH UHJHOV ZRUGHQ
LQJHYRHUG� GLH RS GH]HOIGH PDQLHU LQ KHW ODEHO YHUVFKLMQHQ

Kommentaar vorm
+LHUPHH NDQ GH YRUP YDQ KHW ODEHO ZRUGHQ DDQJHSDVW� (U ]LMQ GULH
YRUPHQ EHVFKLNEDDU� HHQ UHFKWKRHN� HHQ UHFKWKRHN PHW DIJHURQ�

GH KRHNHQ HQ HHQ RYDDO�
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Teken pijl
0HW GH]H NHX]H NDQ GH SLMO ZRUGHQ DDQ� RI XLWJH]HW� $OV GH SLMO LV
DDQJH]HW� VWDDW HU HHQ YLQNMH YRRU GH PHQXNHX]H�

Pijlpunt vorm
'H SLMOSXQW NDQ YHUVFKLOOHQGH YRUPHQ KHEEHQ� *HHQ SXQW� HHQ
YLHUNDQW� HQ FLUNHO� HHQ GULHKRHN HQ HHQ SLMO� :DQQHHU *HHQ SXQW

LV JHVHOHFWHHUG� ZRUGW DOOHHQ HHQ OLMQ YDQ KHW ODEHO QDDU KHW HLQGH
YDQ GH SLMO JWHNHQG� :DQQHHU GH 3LMO LV JHVHOHFWHHUG� ZRUGW HHQ

GULHKRHNMH JHWHNHQG GDW DOWLMG YDQ KHO ODEHO YDQGDDQ �ZLMVW�� $OV
7HNHQ SLMO LV XLWJHVFKDNHOG� LV GH]H NHX]H QLHW EHVFKLNEDDU�

Kleuren
+LHUPHH NXQQHQ GH YRRUJURQGNOHXU HQ GH DFKWHUJURQGNOHXU YDQ
KHW NRPPHQWDDUODEHO LQJHVWHOG ZRUGHQ� 'H YRRUJURQGNOHXU

ZRUGW JHEUXLNW YRRU GH UDQG URQG KHW ODEHO� GH WHNVW LQ KHW ODEHO�
GH SLMO HQ GH UDQG URQG GH SLMOSXQW� 'H DFKWHUJURQGNOHXU ZRUGW

JHEUXLNW RP KHW ODEHO HQ GH SLMOSXQW LQ WH YXOOHQ�

Een kommentaarlabel verwijderen

3ODDWV� RP HHQ NRPPHQWDDUODEHO WH YHUZLMGHUHQ� GH PXLV RS KHW EHWUHI�
IHQGH NRPPHQWDDUODEHO HQ GUXN GH UHFKWHU PXLVNQRS LQ� .LHV XLW KHW

PHQX GDW QX YHUVFKLMQW 9HUZLMGHU NRPPHQWDDU�

Een printeruitdraai maken

9RRU KHW EHZDUHQ YDQ PHWLQJHQ RS SDSLHU LV HHQ VSHFLDOH :<6,:<*
SULQWIXQFWLH WRHJHYRHJG�

'H XLWGUDDL EHYDW DOOH DFWLHYH VLJQDOHQ� PHW GH LQVWHOOLQJHQ GLH RS KHW

PRPHQW YDQ GH XLWGUDDL JHOGLJ ]LMQ� $OOH UHOHYDQWH LQIRUPDWLH RYHU GH
VLJQDOHQ �JHYRHOLJKHLG� RIIVHW� JDLQ� WLMG EDVLV HQ]� ZRUGW URQG KHW VLJQDDO�

VFKHUP ZHHUJHJHYHQ�

,Q GH UHFKWHU ERYHQKRHN YDQ GH XLWGUDDL EHYLQGW ]LFK HHQ UHFRUG YLHZ
LQGLFDWLH� 'H]H JHHIW ZHHU ZHON JHGHHOWH YDQ KHW JHPHWHQ UHFRUG ZHHU�

JHJHYHQ ZRUGW� ZDDU ]LFK KHW WULJJHUSXQW EHYLQGW HQ ZDDU GH �HYHQWXHOH�
NUXLVGUDGHQ VWDDQ�
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$OV GH NUXLVGUDGHQ LQJHVFKDNHOG ]LMQ� ZRUGHQ ]H JHWHNHQG HQ ZRUGW HHQ

WDEHO PHW GH XLWOH]LQJ DIJHGUXNW�

$OV NRPPHQWDDUODEHOV ]LMQ JHSODDWVW� ZRUGHQ ]H RRN LQ GH XLWGUDDL ZHHU�
JHJHYHQ� RS GH]HOIGH SODDWV HQ PDQLHU DOV RS KHW VFKHUP�

(U ]LMQ GULH PDQLHUHQ RP HHQ XLWGUDDL WH PDNHQ� GUXN RS GH Print NQRS
� �� GUXN RS GH WRHWVFRPELQDWLH �Ctrl+P! RI NLHV $IGUXNNHQ XLW KHW
PHQX %HVWDQG�

(U YHUVFKLMQW QX HHQ GLDORRJ ZDDULQ GH JHVHOHFWHHUGH SULQWHU ZRUGW

ZHHUJHJHYHQ� 2P GH LQVWHOOLQJHQ YDQ GH SULQWHU WH ZLM]LJHQ RI HHQ DQGH�
UH SULQWHU WH VHOHFWHUHQ� PRHW RS GH NQRS Instellen JHGUXNW ZRUGHQ� (U
YHUVFKLMQW HHQ GLDORRJ ZDDULQ HHQ DQGHUH SULQWHU NDQ ZRUGHQ JHNR]HQ HQ
ZDDULQ GH LQVWHOOLQJHQ YDQ GH SULQWHU DDQJHSDVW NXQQHQ ZRUGHQ�

Opmerking ,Q WKHRULH ZRUGHQ DOOH SDSLHUIRUPDWHQ RQGHUVWHXQG� PDDU

HQYHORS IRUPDWHQ JHYHQ RQEUXLNEDUH UHVXOWDWHQ�
,QVWHOOHQ YDQ GH DIGUXNVWDQG 6WDDQG �3RUWUDLW� KHHIW JHHQ ]LQ

RPGDW GH DIGUXNIXQFWLH /LJJHQG �ODQGVFDSH� IRUFHHUW�

$OV GH MXLVWH SULQWHU LV JHNR]HQ HQ GH JHZHQVWH LQVWHOOLQJHQ ]LMQ JHPDDNW�
NDQ GH GLDORRJ DIJHVORWHQ ZRUGHQ PHW GH NQRS OK. 'UXN RS GH Annule-
ren NQRS RP GH GLDORRJ ]RQGHU ZLM]LJLQJHQ WH YHUODWHQ�

+HW NUXLVYDNMH Kleurenafdruk EHSDDOW RI HHQ DIGUXN LQ NOHXU RI HHQ DIGUXN
LQ ]ZDUW ZLW ZRUGW JHPDDNW� $OV KHW YDNMH DDQJHNUXLVW LV HQ GH SULQWHU

NOHXUHQDIGUXNNHQ RQGHUVWHXQW� ]DO GH DIGUXN LQ NOHXU XLW GH SULQWHU NR�
PHQ� $OV GH SULQWHU JHHQ NOHXUHQDIGUXNNHQ RQGHUVWHXQW ZRUGHQ JULMV�

ZDDUGHQ JHPDDNW �GRRU GH :LQGRZV SULQWHUGULYHU�� ,V KHW YDNMH QLHW
DDQJHNUXLVW� GDQ ZRUGW DOOHHQ ]ZDUW JHEUXLNW�

'UXN RS GH NQRS Afdrukken RP QX HHQ XLWGUDDL WH PDNHQ� (U YHUVFKLMQW
HHQ YHQVWHU ZDDULQ ZRUGW DDQJHJHYHQ GDW GH XLWGUDDL JHPDDNW ZRUGW HQ
QDDU GH SULQWHU JHVWXXUG ZRUGW�

$OV GH +6��� RI GH +$1'<6&23( � RS GH]HOIGH SRRUW LV DDQJHVORWHQ

DOV GH SULQWHU� RQWVWDDW QX HHQ NOHLQ SUREOHHP� (U YHUVFKLMQW HHQ ERRG�
VFKDS GDW GH +6��� RI GH +$1'<6&23( � ORVJHNRSSHOG PRHW ZRU�



De software 35

GHQ YDQ GH FRPSXWHU HQ GH SULQWHU PRHW ZRUGHQ DDQJHVORWHQ� ,V GDW

JHGDDQ� GUXN GDQ RS Doorgaan. 'H XLWGUDDL ZRUGW QX QDDU GH SULQWHU
YHUVWXXUG� 'DDUQD ZDFKW KHW SURJUDPPD WRW GH SULQWHUWDDN YDQ :LQGRZV

NODDU LV� :DFKW GDQ WRW GH SULQWHU ]HOI NODDU LV� .RSSHO QX GH SULQWHU ZHHU
ORV HQ VOXLW GH +6��� RI GH +$1'<6&23( � ZHHU DDQ�

Tip 3ODDWV HHQ H[WUD SULQWHUSRRUW LQ GH 3& HQ VOXLW GDDU GH +6��� RI

GH +$1'<6&23( � RS DDQ RP GH]H SUREOHPHQ LQ GH WRHNRPVW
WH YRRUNRPHQ�

Afsluiten van het meetprogramma

0HW GH PHHVW UHFKWVH NQRS LQ GH LQVWUXPHQWHQ WDDNEDON NDQ KHW PHHW�
SURJUDPPD ZRUGHQ DIJHVORWHQ� 'H KXLGLJH SURJUDPPD�LQVWHOOLQJHQ HQ

GH SRVLWLHV YDQ GH GLYHUVH ZLQGRZV ZRUGHQ RSJHVODJHQ�
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Hoofdstuk 2
De oscilloscoop

'H RVFLOORVFRRS LV HHQ LQVWUXPHQW ZDDUPHH HOHNWULVFKH VSDQQLQJHQ�
YDULsUHQG LQ WLMG� ZHHUJHJHYHQ NXQQHQ ZRUGHQ� 0HW HHQ RVFLOORVFRRS

NXQQHQ WLMGDIKDQNHOLMNH VLJQDOHQ HHQYRXGLJ EHVWXGHHUG ZRUGHQ�

'H RVFLOORVFRRS KHHIW WZHH JHVFKHLGHQ LQJDQJHQ� NDQDOHQ� GLH DSDUW
FRQILJXUHHUEDDU ]LMQ�

+HW LV HHQ GLJLWDOH VDPSOLQJ RVFLOORVFRRS� 'LW EHWHNHQW GDW GH RVFLOORVFRRS

VDPSOHV QHHPW YDQ KHW LQJDQJVVLJQDDO� RS JH]HWWH WLMGHQ� 9DQ LHGHU VDP�
SOH ZRUGW GH ZDDUGH EHSDDOG HQ GH]H ZDDUGH ZRUGW RS KHW VFKHUP

ZHHUJHJHYHQ� 7XVVHQ WZHH RSYROJHQGH ZDDUGHQ ZRUGW HHQ OLMQ JHWH�
NHQG� 'H VQHOKHLG ZDDUPHH GH VDPSOHV ZRUGHQ JHQRPHQ� LV LQVWHOEDDU�

(U ]LMQ NUXLVGUDGHQ EHVFKLNEDDU RP VSDQQLQJV�� WLMGV� RI IUHTXHQWLHPHWLQJ�

HQ DDQ KHW ZHHUJHJHYHQ VLJQDDO WH YHUULFKWHQ�
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Aliasing

(HQ QDGHHO YDQ GLJLWDOH VDPSOLQJ RVFLOORVFRSHQ LV KHW IHLW GDW DOLDVLQJ RS

NDQ WUHGHQ�

$OLDVLQJ RQWVWDDW ZDQQHHU HHQ WH ODJH HQ GDDUGRRU YHUNHHUGH VDPSOHIUH�
TXHQWLH ZRUGW JHEUXLNW� 'H RQGHUVWDDQGH LOOXVWUDWLH WRRQW KRH DOLDVLQJ

RQVWDDW�

+HW LQJDQJVVLJQDDO LV HHQ GULHKRHNVVLJQDDO PHW HHQ IUHTXHQWLH YDQ ����
N+] �ERYHQVWH VLJQDDO LQ GH DIEHHOGLQJ�� +HW VLJQDDO ZRUGW JHVDPSHOG

PHW HHQ IUHTXHQWLH YDQ � N+]� +HW RQGHUVWH GULHKRHNVVLJQDDO LV KHW
UHVXOWDDW YDQ GH UHFRQVWUXFWLH� 9DQ GLW VLJQDDO LV GH SHULRGH WLMG � PV� ZDW

FRUUHVSRQGHHUW PHW HHQ VFKLMQEDUH IUHTXHQWLH �DOLDV� YDQ ��� +] �����
N+] � � N+]�� 2P DOLDVLQJ WH YRRUNRPHQ� PRHW GH VDPSHOIUHTXHQWLH

PLQVWHQV � PDDO GH PD[LPDOH IUHTXHQWLH YDQ KHW LQJDQJVVLJQDDO ]LMQ�

$OLDVLQJ LV QLHW DOWLMG ]LFKWEDDU PHW HHQ RVFLOORVFRSH� ,Q KHW YRRUEHHOG JHHIW
KHW HHQ JRHG XLW]LHQG EHHOG� ZDDUXLW QLHW EOLMNW GDW HU DOLDVLQJ RSWUHHGW�

$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\]HU GH IUHTXHQWLH YDQ KHW
WH PHWHQ VLJQDDO EHSDOHQ� 'DDUELM PRHW GH IUHTXHQWLH�LQVWHOOLQJ YDQ GH

VSHFWUXP DQDO\]HU ZHO RS GH KRRJVWH IUHTXHQWLH ]LMQ LQJHVWHOG� RP DOLD�
VLQJ ELM GH VSHFWUXP DQDO\]HU WH YRRUNRPHQ� =LH YHUGHU RRN KHW KRRIG�

VWXN 
6SHFWUXP DQDO\]HU
�
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Kanalen weergeven

'H EHLGH NDQDOHQ YDQ GH RVFLOORVFRRS NXQQHQ YROJHQV YHUVFKLOOHQGH

PHWKRGHQ JHPHWHQ ZRUGHQ�

&K� HU ZRUGW DOOHHQ YDQ NDQDDO � JHPHWHQ�
&K� HU ZRUGW DOOHHQ YDQ NDQDDO � JHPHWHQ�

&K� HQ &K� HU ZRUGW WHJHOLMNHUWLMG YDQ ]RZHO NDQDDO � DOV NDQDDO � JHPH�
WHQ�

+HW LQVWHOOHQ YDQ GH PHHWZLM]H ZRUGW JHGDDQ GRRU PLGGHO YDQ KHW 0HHW�

ZLM]HPHQX�

Opmerking =RGUD� ELM JHEUXLN YDQ GH 73��� RI GH +6���� GH PHHWZLM�
]H &K� RI &K� HQ &K� JHNR]HQ ZRUGW� ZRUGW GH KRRJVWH

VDPSHOIUHTXHQWLH XLWJHVORWHQ�

Opmerking ,QGLHQ GH PHHWZLM]H &K� HQ &K� JHVHOHFWHHUG ZRUGW�
NRPW KHW PDWKHPDWLVFKH VLJQDDO EHVFKLNEDDU�

$OV YDQ VOHFKWV HHQ NDQDDO JHPHWHQ ZRUGW� ZRUGHQ DOOH EHGLHQLQJHQ YRRU

KHW DQGHUH NDQDDO XLWJHVFKDNHOG�

Envelope mode

:DQQHHU HHQ VLJQDDO ZRUGW EHNHNHQ HQ HHQ VWRRUSLHN ZRUGW YHUZDFKW�
NDQ HQYHORSH PRGH DDQJH]HW ZRUGHQ RP ]HNHU WH ]LMQ GDW GH SLHN ]LFKW�

EDDU LV� ,Q HQYHORSH PRGH ZRUGW YRRU LHGHU PHHWSXQW LQ KHW UHFRUG HHQ
KRRJVW JHPHWHQ HQ ODDJVW JHPHWHQ ZDDUGH ELMJHKRXGHQ� %LM LHGHUH PH�

WLQJ ZRUGW JHNHNHQ RI GH QLHXZH ZDDUGH ZHO RI QLHW WXVVHQ GH KRRJVWH
HQ GH ODDJVWH ZDDUGH OLJW� $OV GDW QLHW ]R LV� ZRUGW HHQ YDQ GH WZHH DDQ�

JHSDVW QDDU GH QLHXZH ZDDUGH� %LM KHW WHNHQHQ YDQ KHW VLJQDDO ZRUGW HHQ
OLMQ YDQ GH ODDJVWH QDDU GH KRRJVWH ZDDUGH JHWURNNHQ� 2S GLH PDQLHU

ZRUGW HHQ RPKXOOHQGH � HQYHORSH� YDQ DOOH PHWLQJHQ JHWHNHQG HQ LV
GH VWRRUSLHN DOWLMG JHPHWHQ HQ ZHHUJHJHYHQ�

,HGHUH NHHU GDW GH LQVWHOOLQJ YDQ GH RVFLOORVFRRS YHUDQGHUW �JHYRHOLJKHLG�

RIIVHW� JDLQ� UHFRUGOHQJWH HQ]�� ZRUGW GH HQYHORSH PRGH WHUXJ JH]HW LQ
GH EHJLQ ZDDUGH� 'LW JHEHXUW RRN ZDQHHU GH VFKHUPJURRWWH YHUDQGHUW
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RI HHQ YRRUDI LQJHVWHOG DDQWDO PHWLQJHQ EHUHLNW LV� 2P GLW QXPPHU LQ WH

VWHOOHQ PRHW KHW HQYHORSH PHQX JHRSHQG ZRUGHQ� +HW HQYHORSH PHQX
LV WH RSHQHQ GRRU PHW GH UHFKWHU PXLVNQRS RS GH Envelope NQRS � �

WH GUXNNHQ� +HW DDQWDO LV RRN LQ WH VWHOOHQ GRRU GH NHX]H (QYHORSH KHU�
VWHOOHQ QD XLW KHW 0HHWZLM]H PHQX WH VHOHFWHUHQ� :DQQHHU GH NHX]H ��

PHWLQJHQ LV JHVHOHFWHHUG� ZRUGW GH HQYHORSH PRGH RSQLHXZ JHVWDUW QD
�� PHWLQJHQ� :DQQHHU RQHLQGLJ DDQWDO PHWLQJHQ LV JHNR]HQ ZRUGW GH

HQYHORSH DOOHHQ RSQLHXZ JHVWDUW ZDQQHHU GH LQVWHOOLQJHQ YDQ GH RVFLOOR�
VFRRS YHUDQGHUHQ RI GH VFKHUPJURRWWH YHUDQGHUW�

(QYHORSH PRGH NDQ DDQJH]HW ZRUGHQ RS GULH PDQLHUHQ� GRRU RS GH

Envelope NQRS WH GUXNNHQ� GRRU RS GH WRHWV �E! WH GUXNNHQ RI GRRU
GH NHX]H (QYHORSH PRGH XLW KHW0HHWZLM]HPHQX WH VHOHFWHUHQ�

(QYHORSH PRGH ZRUGW RS GH]HOIGH PDQLHU ZHHU XLWJH]HW�

Opmerking (QYHORSH PRGH LV VOHFKWV HHQ ZHHUJDYH IXQFWLH� +HW HQYH�

ORSH VLJQDDO ZRUGW QLHW RS VFKLMI RSJHVODJHQ RI DIJHGUXNW RS
GH SULQWHU�

Middeling

:DQQHHU HHQ VLJQDDO PHW UXLV ZRUGW JHPHWHQ� NDQ GH LQYORHG YDQ GH UXLV
YHUPLQGHUG ZRUGHQ GRRU HHQ DDQWDO PHWLQJHQ WH PLGGHOHQ� 'H UXLV

YHUGZLMQW GDQ HQ KHW HLJHQOLMNH VLJQDDO EOLMIW RYHU�

0LGGHOLQJ NDQ LQJHVFKDNHOG ZRUGHQ GRRU GH PHQXNHX]H 'RH HHQ PLG�
GHOLQJ RYHU XLW KHW 0HHWZLM]H�PHQX WH VHOHFWHUHQ� ,Q KHW YROJHQGH PHQX

NDQ KHW DDQWDO PHWLQJHQ ZDDURYHU JHPLGGHOG PRHW ZRUGHQ JHNR]HQ
ZRUGHQ� 'H NHX]H � PHWLQJ VFKDNHOW PLGGHOLQJ XLW�

0LGGHOLQJ YDQ JROIYRUPHQ NDQ RRN ZRUGHQ LQ� RI XLWJHVFKDNHOG PHW GH

middeling�NQRS � �� +HW DDQWDO PHWLQJHQ ZDDURYHU JHPLGGHOG PRHW

ZRUGHQ NDQ LQJHVWHOG ZRUGHQ PHW KHW PHQX GDW YHUVFKLMQW ZDQQHHU PHW

GH UHFKWHU PXLVNQRS RS GH PLGGHOLQJ�NQRS ZRUGW JHNOLNW�
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:DQQHHU PLGGHOLQJ YDQ �� PHWLQJHQ LV LQJHVWHOG HQ GH VFRRS VWDDW LQ GH

SDX]H VWDQG� ]DO QD GUXNNHQ RS GH One Shot NQRS �� PHWLQJHQ YHUULFKW
ZRUGHQ GLH JHPLGGHOG ZRUGHQ�

0LGGHOLQJ ZRUGW LHGHUH NHHU JHUHVHW GDW HHQ KDUGZDUH�LQVWHOOLQJ YHUDQ�

GHUW �JHYRHOLJKHLG� VDPSOH IUHTXHQWLH HWF�� HQ ZDQQHHU KHW LQJHWHOGH
DDQWDO LV EHUHLNW�

Opmerking :DQQHHU SUHVDPSOHV ]LMQ LQJHVWHOG� ]DO PLGGHOLQJ YHHO LQ�

YORHG RS KHEEHQ RS GH VLJQDDOYRUP LQ GH SUHVDPSOHV� RP�
GDW GLW JHGHHOWH YDDN YHUDQGHUW�

Math mode

'H RVFLOORVFRRS LV XLWJHUXVW PHW HHQ VSHFLDDO UHNHQNXQGLJ �PDWK� NDQDDO�
'LW NDQDDO NDQ GH YROJHQGH VLJQDOHQ ZHHUJHYHQ�

&K� � &K�

&K� � &K�
&K� � &K�

'LW ]LMQ VFKHUPIXQFWLHV� 'DW ZLO ]HJJHQ GDW GH VFKHUPJURRWWHV YDQ GH

VLJQDOHQ RSJHWHOG RI DIJHWURNNHQ ZRUGHQ� RQJHDFKW ZDW GH HFKWH VSDQ�
QLQJVZDDUGHQ ]LMQ� 'H SRVLWLH YDQ KHW PDWK NDQDDO NDQ LQJHVWHOG ZRUGHQ

PHW GH VRIWZDUH RIIVHW HQ VRIWZDUH JDLQ YDQ NDQDDO � HQ NDQDDO ��

2P HHQ 0DWK NDQDDO LQ WH NXQQHQ VWHOOHQ PRHWHQ EHLGH NDQDOHQ DDQ
VWDDQ� ,QVFKDNHOHQ YDQ KHW PDWK NDQDDO JHEHXUW GRRU HHQ LWHP XLW KHW

0DWK PHQX WH NLH]HQ� +HW PDWK PHQX LV WH YLQGHQ LQ KHW KRRIGPHQX RI
GRRU RS GH Math NQRS � � WH GUXNNHQ�

Tip :DQQHHU GH RVFLOORVFRRS LQ �VSOLW VFUHHQ PRGH� ZHUNW HQ NDQDDO �

JHEUXLNW GH ERYHQVWH KHOIW HQ NDQDDO � GH RQGHUVWH KHOIW� NRPW KHW
PDWK NDQDDO LQ KHW PLGGHQ YDQ KHW VFKHUP�

+HW PDWK NDQDDO ZRUGW ZHHU XLWJH]HW GRRU *HHQ PDWK WH NLH]HQ XLW KHW

0DWKPHQX�



42 Hoofdstuk 2

Instellen van een kanaal

'H WZHH NDQDOHQ YDQ GH RVFLOORVFRRS ]LMQ YROOHGLJ LQVWHOEDDU� %HLGH NDQD�

OHQ ]LMQ LGHQWLHN� HON NDQDDO KHHIW HHQ HLJHQ PHQX LWHP LQ KHW KRRIGPHQX�
2PGDW GH PRJHOLMNKHGHQ YDQ GH EHLGH NDQDOHQ JHOLMN ]LMQ� ZRUGW DOOHHQ

NDQDDO � KLHU XLWJHOHJG� DOOHV JHOGW RRN YRRU NDQDDO ��

0HW GH NHX]H &K� �RI &K�� XLW KHW KRRIGPHQX NRPW HHQ PHQX WHYRRU�
VFKLMQ ZDDULQ DOOH HLJHQVFKDSSHQ YDQ KHW NDQDDO NXQQHQ ZRUGHQ LQJ�

HVWHOG�

De ingangsgevoeligheid instellen

'H LQJDQJVJHYRHOLJKHLG YDQ HHQ NDQDDO EHSDDOW KRH JURRW HHQ EHSDDOG
VLJQDDO ZHHU ZRUGW JHJHYHQ� KRH ODJHU GH JHYRHOLJKHLG� GHV WH JURWHU

ZRUGW KHW VLJQDDO ZHHUJHJHYHQ� +HW LV RRN PRJHOLMN HHQ DXWRUDQJLQJ
IXQFWLH WH JHEUXLNHQ�

'H JHYRHOLJKHLG NDQ LQJHVWHOG ZRUGHQ PHW EHKXOS YDQ KHW *HYRHOLJKHLG

PHQX� 'LW PHQX NDQ RSJHURHSHQ ZRUGHQ GRRU KHW PHQX &K� WH DFWLYH�
UHQ� ZDDUQD KHW *HYRHOLJKHLG PHQX JHDFWLYHHUG NDQ ZRUGHQ� ,Q GLW

PHQX ]LMQ DOOH LQJDQJVJHYRHOLJKHGHQ DOV RRN GH DXWRUDQJLQJ EHVFKLNEDDU�
+HW *HYRHOLJKHLG PHQX NDQ RRN DFWLHI JHPDDNW ZRUGHQ GRRU GH UHFKWHU

PXLVNQRS LQ WH GUXNNHQ ERYHQ GH YHUWLFDOH DV YDQ NDQDDO � RI NDQDDO ��

2P DXWRUDQJLQJ DDQ WH ]HWWHQ LV HHQ VSHFLDOH NQRS DDQZH]LJ� $OV DXWR�
UDQJLQJ LV LQJHVFKDNHOG� VWDDW HU Auto RS GH NQRS� DQGHUV GH JHYRHOLJKHLG
GLH LV LQJHVWHOG� ,QGUXNHQ YDQ GH UHFKWHU PXLVNQRS RS GH NQRS EUHQJW
HHQ PHQX PHW GH JHYRHOLJKHGHQ QDDU YRUHQ�

Opmerking :DQQHHU DXWRUDQJLQJ LV LQJHVFKDNHOG� NXQQHQ YHUVFKHLGHQH

PHWLQJHQ QRGLJ RP GH MXLVWH JHYRHOLJKHLG WH YLQGHQ� DI�
KDQNHOLMN YDQ KHW LQJDQJVVLJQDDO�

(HQ DQGHUH PDQLHU RP GH JHYRHOLJKHLG LQ WH VWHOOHQ LV GRRU PLGGHO YDQ

KHW WRHWVHQERUG� (QNHOH WRHWVHQ ]LMQ JHUHVHUYHHUG YRRU KHW LQVWHOOHQ YDQ
GH LQJDQJVJHYRHOLJKHLG YDQ EHLGH NDQDOHQ� 'H]H WRHWVHQ ]LMQ�
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�F5! 9HUKRRJ GH JHYRHOLJKHLG YDQ NDQDDO �

�F6! 9HUODDJ GH JHYRHOLJKHLG YDQ NDQDDO �
�F7! 9HUKRRJ GH JHYRHOLJKHLG YDQ NDQDDO �

�F8! 9HUODDJ GH JHYRHOLJKHLG YDQ NDQDDO �

De signaalkoppeling instellen

+HW LQJDQJVVLJQDDO NDQ GLUHFW JHNRSSHOG ZRUGHQ DDQ GH $'& �'&� RI YLD
HHQ FRQGHQVDWRU DDQ GH $'& �$&��

%LM .RSSHOLQJ '& ZRUGW KHW JHKHOH VLJQDDO �$&�'&� GRRUJHODWHQ�

%LM .RSSHOLQJ $& ZRUGW DOOHHQ KHW $& GHHO YDQ KHW LQJDQJVVLJQDDO GRRU�

JHODWHQ� +HW LV GDQ PRJHOLMN HHQ ULPSHO YDQ ELMYRRUEHHOG ��� P9 RS
HHQ �� 9 '& VSDQQLQJ WH PHWHQ� GRRUGDW DOOHHQ GH ULPSHO GRRUJHODWHQ

ZRUGW HQ QLHW GH '& VSDQQLQJ� $& VSDQQLQJHQ PHW HHQ IUHTXHQWLH ODJHU
GDQ �� +] ZRUGHQ QLHW �JRHG� GRRUJHJHYHQ�

(U ]LMQ GULH PDQLHUHQ RP GH VLJQDDONRSSHOLQJ LQ WH VWHOOHQ� 'LW ]LMQ� YLD KHW

6LJQDDONRSSHOLQJ PHQX� GRRU RS GH NRSSHOLQJVNQRS WH GUXNNHQ RI GRRU
WRHWVHQ LQ WH GUXNNHQ�

+HW 6LJQDDONRSSHOLQJ PHQX NDQ JHDFWLYHHUG ZRUGHQ GRRU KHW &K� RI

&K� PHQX WH DFWLYHUHQ� ZDDUQD KHW 6LJQDDONRSSHOLQJ PHQX JHDFWLYHHUG
NDQ ZRUGHQ� ,Q GLW PHQX ZRUGHQ GH LQVWHOOLQJHQ .RSSHOLQJ $& HQ .RS�

SHOLQJ '& ZHHUJHJHYHQ� +HW PHQX NDQ RRN DDQJHURHSHQ ZRUGHQ GRRU
ERYHQ GH YHUWLFDOH DV YDQ NDQDDO � RI NDQDDO � GH UHFKWHU PXLVNQRS LQ WH

GUXNNHQ�

,Q GH NQRSSHQEDON RQGHU KHW PHQX LV YRRU LHGHU NDQDDO HHQ VLJQDDONRS�
SHOLQJ NQRS� YRRU NDQDDO � DDQ GH OLQNHU NDQW HQ YRRU NDQDDO � DDQ GH

UHFKWHU NDQW� 'H DIEHHOGLQJ RS GH NQRS JHHIW GH KXLGLJH VWDQG YDQ GH
NRSSHOLQJ ZHHU� 9DQ GH KLHURQGHU VWDDQGH NQRSSHQ JHHIW GH OLQNHU GH

VWDQG $& ZHHU HQ GH UHFKWHU GH VWDQG '&�

'H WRHWVHQ GLH JHEUXLNW NXQQHQ ZRUGHQ RP GH VLJQDDONRSSHOLQJ WH ZLM]L�
JHQ ]LMQ�
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�A! VWHOW GH NRSSHOLQJ YDQ NDQDDO � LQ RS $&

�D! VWHOW GH NRSSHOLQJ YDQ NDQDDO � LQ RS '&
�Shift+A! VWHOW GH NRSSHOLQJ YDQ NDQDDO � LQ RS $&

�Shift+D! VWHOW GH NRSSHOLQJ YDQ NDQDDO � LQ RS '&

De vertikale positie instellen

%LM GH 73��� HQ GH +6��� LV GH YHUWLNDOH SRVLWLH YDQ HHQ NDQDDO RS WZHH
PDQLHUHQ LQ WH VWHOOHQ� PHW HHQ KDUGZDUH PHWKRGH HQ PHW HHQ VRIWZDUH

PHWKRGH� %LM GH 73��� HQ GH +$1'<6&23( � NDQ GLW DOOHHQ PHW GH
VRIWZDUH PHWKRGH�

$OV GH KDUGZDUH PHWKRGH JHEUXLNW ZRUGW� ZRUGW HHQ LQVWHOEDUH '&

VSDQQLQJ vóór KHW VDPSHOHQ WRHJHYRHJG DDQ KHW LQJDQJVVLJQDDO� $OV
JHYROJ GDDUYDQ YHUVFKXLIW GH YHUWLNDOH SRVLWLH YDQ KHW VLJQDDO� $OV HHQ

JHPHWHQ VLJQDDO JURWHU LV GDQ KHW LQJDQJVEHUHLN� ]DO KHW VLJQDDO DDQ GH
ERYHQNDQW HQ�RI GH RQGHUNDQW YDQ KHW VLJQDDO 
YDVWORSHQ
 �FOLSSHQ�� 'RRU

HHQ '& VSDQQLQJ WRH WH YRHJHQ� NDQ KHW JHFOLSWH JHGHHOWH ]RQGHU WH
FOLSSHQ LQ KHW VFKHUP JHEUDFKW ZRUGHQ�

'H]H KDUGZDUH RIIVHW NDQ DDQJHEUDFKW ZRUGHQ GRRU LQ KHW &K� PHQX

GH NHX]H '& KDUGZDUH RIIVHW��� WH VHOHNWHUHQ� (U YHUVFKLMQW GDQ HHQ
LQYRHUGLDORRJ ZDDULQ GH JHZHQVWH '& VSDQQLQJ LQ YROWV NDQ ZRUGHQ

LQJHYXOG� $OV GH VSDQQLQJ YDQ KHW LQJDQJVVLJQDDO PRHW ZRUGHQ DIJHWURN�
NHQ� PRHW HHQ QHJDWLHYH ZDDUGH ZRUGHQ LQJHYXOG� 'H JHWDOOHQ ODQJV GH

YHUWLNDOH DV ZRUGHQ RYHUHHQNRPVWLJ DDQJHSDVW�

%LM GH VRIWZDUH PHWKRGH ZRUGW KHW VLJQDDO na KHW PHWHQ JUDILVFK YHU�
VFKRYHQ� 'LW KHHIW DOOHHQ HIIHFW RS GH ZHHUJDYH YDQ KHW VLJQDDO� $OV KHW

VLJQDDO FOLSW HQ KHW ZRUGW YHUVFKRYHQ PHW GH VRIWZDUH RIIVHW� EOLMIW KHW
VLJQDDO JHFOLSW� DOOHHQ LV GLW ZHO JRHG ]LFKWEDDU� DDQ GH YODNNH ERYHQ� RI

RQGHUNDQW YDQ KHW VLJQDDO�

'H VRIWZDUH RIIVHW NDQ YHUDQGHUG ZRUGHQ GRRU LQ KHW &K� PHQX GH
NHX]H 6RIWZDUH RIIVHW��� WH VHOHNWHUHQ� (U YHUVFKLMQW GDQ HHQ LQYRHUGLD�

ORRJ ZDDULQ GH JHZHQVWH RIIVHW LQ YROWV NDQ ZRUGHQ LQJHYXOG� 'H JHWDOOHQ
ODQJV GH YHUWLNDOH DV ZRUGHQ RYHUHHQNRPVWLJ DDQJHSDVW�



De oscilloscoop 45

'H PHHVW HHQYRXGLJH PDQLHU RP GH VRIWZDUH RIIVHW WH YHUDQGHUHQ LV

GRRU GH YHUWLFDOH DV WH YHUSODDWVHQ� 'LW ZRUGW JHGDDQ GRRU GH OLQNHU
PXLVNQRS ERYHQ GH EHWUHIIHQGH YHUWLFDOH DV �PDDU QLHW ERYHQ HHQ YDQ GH

JHwQYHUWHHUGH XLWHLQGHQ� LQ WH GUXNNHQ� GH NQRS LQJHGUXNW WH KRXGHQ HQ
GH PXLV QDDU GH JHZHQVWH SODDWV WH YHUVOHSHQ� $OV GH YHUSODDWVLQJ NODDU LV�

NDQ GH PXLVNQRS ZHHU ORVJHODWHQ ZRUGHQ�

Vergroten of verkleinen van de vertikale as

'H JHPHWHQ ZDDUGHQ NXQQHQ YHUVWHUNW HQ YHU]ZDNW ZRUGHQ GRRU GH
VRIWZDUH� 'RRU GLW WH GRHQ ZRUGW GH YHUWLFDOH DV YHUJURRW RI YHUNOHLQG�

%RYHQVWDDQGH NDQ JHEUXLNW ZRUGHQ RP WZHH VLJQDOHQ YDQ YHUVFKLOOHQGH

JURRWWH YLVXHHO HYHQ JURRW WH PDNHQ� ]RGDW ]H PDNHOLMNHU YHUJHOHNHQ
NXQQHQ ZRUGHQ� 9RRUEHHOG� .DQDDO � PHHW HHQ � YROWV VLJQDDO� NDQDDO �

PHHW HHQ � YROWV VLJQDDO� 'RRU GH YHUVWHUNLQJ YDQ NDQDDO � RS ��� HQ GH
YHUVWHUNLQJ YDQ NDQDDO � RS � LQ WH VWHOOHQ� ZRUGHQ EHLGH VLJQDOHQ HYHQ

JURRW DIJHEHHOG�

(HQ DQGHUH WRHSDVVLQJ LV RP WZHH VLJQDOHQ LQ 
VSOLW VFUHHQ
 PRGH ZHHU WH
JHYHQ� 'RRU YRRU EHLGH NDQDOHQ HHQ YHUVWHUNLQJ YDQ ��� LQ WH YRHUHQ HQ

GH RIIVHW YDQ NDQDDO � WZHH GLYLVLHV RPKRRJ HQ YDQ NDQDDO � GLYLVLHV
RPODDJ WH VFKXLYHQ� ZRUGHQ EHLGH NDQDOHQ DSDUW ZHHUJHJHYHQ�

'H VRIWZDUH JDLQ NDQ RS WZHH PDQLHUHQ LQJHVWHOG ZRUGHQ� YLD HHQ PHQX

RI GRRU GH YHUWLFDOH DV WH YHUSODDWVHQ PHW GH PXLV� 2P GH VRIWZDUH JDLQ
YLD KHW PHQX WH YHUDQGHUHQ PRHW KHW &K� RI &K� PHQX JHRSHQG ZRU�

GHQ HQ GH NHX]H 6RIWZDUH JDLQ��� JHVHOHFWHHUG ZRUGHQ� (U YHUVFKLMQW QX
HHQ GLDORRJ ZDDULQ GH VRIWZDUH JDLQ LQJHYRHUG NDQ ZRUGHQ� 'H ZDDUGH

PRHW WXVVHQ ���� HQ � OLJJHQ� :DDUGHQ NOHLQHU GDQ � PDNHQ KHW VLJQDDO
NOHLQHU HQ ZDDUGHQ JURWHU GDQ � PDNHQ KHW VLJQDDO JURWHU�

'H PHHVW HHQYRXGLJH PDQLHU RP GH VRIWZDUH JDLQ WH YHUDQGHUHQ LV GRRU

GH YHUWLFDOH DV LQ WH GUXNNHQ RI XLW WH UHNNHQ� 'LW ZRUGW JHGDDQ GRRU GH
OLQNHU PXLVNQRS ERYHQ HHQ YDQ GH JHwQYHUWHHUGH XLWHLQGHQ LQ WH GUXNNHQ�

GH NQRS LQJHGUXNW WH KRXGHQ HQ GH PXLV QDDU GH JHZHQVWH SODDWV WH
YHUVOHSHQ� 'H DV ZRUGW KLHUELM LQJHGUXNW RI XLWJHUHNW� $OV KHW NODDU LV� NDQ

GH PXLVNQRS ZHHU ORVJHODWHQ ZRUGHQ�
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Een kanaal inverteren

+HW LV PRJHOLMN PHW GH VRIWZDUH KHW VLJQDDO YDQ HHQ NDQDDO WH LQYHUWHUHQ�

'H]H VRIWZDUH LQYHUWHU YHUPHQLJYXOGLJW DOOH JHPHWHQ ZDDUGHQ PHW �� HQ
SDVW GH ZDDUGHQ ODQJV GH YHUWLFDOH DV DDQ�

(HQ VLJQDDO NDQ RS GULH YHUVFKLOOHQGH PDQLHUHQ JHwQYHUWHHUG ZRUGHQ�

GRRU HHQ PHQX� GRRU KHW WRHWVHQERUG HQ GRRU KHW LQGUXNNHQ YDQ GH
inverteer NQRS�

'H LQYHUWHHU RSWLH LV RSJHQRPHQ LQ KHW &K� HQ &K� PHQX� ,Q GLW PHQX

]LMQ WZHH NHX]HV EHVFKLNEDDU� ,QYHUWHHU DDQ HQ ,QYHUWHHU XLW�

(U ]LMQ WZHH WRHWVHQ EHVFKLNEDDU ZDDUPHH LQYHUWHUHQ DDQ HQ XLW JH]HW
NDQ ZRUGHQ�

�i! NHHUW GH LQYHUWHULQJ YDQ NDQDDO � RP

�Shit+i! NHHUW GH LQYHUWHULQJ YDQ NDQDDO � RP

,Q GH NQRSSHQEDON LV YRRU LHGHU NDQDDO HHQ inverteer NQRS EHVFKLNEDDU�
'H NQRS YRRU NDQDDO � LV JHVLWXHHUG DDQ GH OLQNHUNDQW YDQ KHW VFKHUP� GH

NQRS YRRU NDQDDO � DDQ GH UHFKWHUNDQW� 'H DIEHHOGLQJ LQ GH NQRS JHHIW GH
VWDWXV ZHHU� +LHURQGHU ]LMQ EHLGH VWDWXVVHQ ZHHUJHJHYHQ� GH OLQNHUNQRS

JHHIW DDQ GDW KHW NDQDDO JHwQYHUWHHUG LV� GH UHFKWHUNQRS JHHIW DDQ GDW KHW
NDQDDO QLHW JHwQYHUWHHUG LV�

De kanaalschalingsknop

'H VRIWZDUH YRRU]LHW LQ HHQ DDQWDO YRRUJHGHILQLHHUGH VWDQGHQ YRRU GH
VRIWZDUH RIIVHW HQ JDLQ� 'H]H VWDQGHQ ]LMQ�

RIIVHW  � HQ JDLQ  � �KHOH VFKHUP�

RIIVHW  � ��� JHYRHOLJKHLG HQ JDLQ  ��� �ERYHQVWH KHOIW VFKHUP�
RIIVHW  � ��� JHYRHOLJKHLG HQ JDLQ  ��� �RQGHUVWH KHOIW VFKHUP�

RIIVHW HQ JDLQ KHEEHQ GH ODDWVWH ZDDUGH GLH GH JHEUXLNHU KHHIW LQJHVWHOG
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'H]H LQVWHOOLQJHQ ]LMQ EHVFKLNEDDU GRRU RS GH NDQDDOVFKDOLQJVNQRS WH

GUXNNHQ� (ONH VWDQG KHHIW HHQ HLJHQ DIEHHOGLQJ RS GH NQRS� +LHURQGHU
YLQG X GH JHPHOGH VWDQGHQ� YDQ OLQNV QDDU UHFKWV�

'H DIEHHOGLQJ LQ GH NQRS JHHIW GH KXLGLJH VWDQG ZHHU� ,HGHUH GUXN RS GH

NQRS NLHVW GH YROJHQGH VWDQG� :DQQHHU GH VRIWZDUH RIIVHW HQ�RI JDLQ RS
HHQ DQGHUH PDQLHU ZRUGHQ LQJHVWHOG HQ HHQ YDQ GH YRRUJHGHILQLHHUGH

VWDQGHQ ZRUGW EHUHLNW� ]DO GH EHWUHIIHQGH DIEHHOGLQJ RS GH NQRS YHUVFKLM�
QHQ� DQGHUV ZRUGW User ZHHUJHJHYHQ�

'H NDQDDOVFKDOLQJVNQRS YRRU NDQDDO � VWDDW DDQ GH OLQNHU NDQW YDQ GH

NQRSSHQEDON� YRRU NDQDDO � DDQ GH UHFKWHU NDQW YDQ GH NQRSSHQEDON�

De meeteenheid van een kanaal aanpassen

1RUPDDO ZRUGHQ ODQJV GH YHUWLFDOH DV VSDQQLQJHQ ZHHUJHJHYHQ� 'H
PHHWHHQKHLG LV LQ GDW JHYDO 9ROW HQ GH JHWDOOHQ ODQJV GH DV NRPHQ RYHU�

HHQ PHW GH JURRWWH YDQ KHW LQJDQJVVLJQDDO�

'H RVFLOORVFRRS ELHGW GH PRJHOLMNKHLG HHQ HLJHQ GHILQLWLH YDQ GH YHUWLFDOH
DV WH PDNHQ�

'RRU PLGGHO YDQ GH NHX]H 0HHWHHQKHLG XLW KHW &K� RI &K� PHQX NDQ

GH PHHWHHQKHLG YDQ GH YHUWLFDOH DV JHZLM]LJG ZRUGHQ�

1D VHOHFWLH YHUVFKLMQW HHQ VXEPHQX PHW �� NHX]HV� 'H HHQKHLG GLH
JHVHOHFWHHUG LV ZRUGW ERYHQ GH YHUWLFDOH DV ZHHUJHJHYHQ� 'H HHQKHLG

ZRUGW RRN ELM HHQ DIGUXN RS SDSLHU ZHHUJHJHYHQ� :RUGW GH RSWLH =HOI
LQVWHOOHQ��� JHNR]HQ� GDQ YHUVFKLMQW HHQ GLDORRJ ZDDULQ HHQ ]HOI JHGHIL�

QLHHUGH HHQKHLG LQJHYRHUG NDQ ZRUGHQ PHW HHQ PD[LPXP OHQJWH YDQ �
NDUDNWHUV�

+HW PHHWHHQKHLG PHQX NDQ RRN DDQJHURHSHQ ZRUGHQ GRRU GH UHFKWHU

PXLVNQRS LQ WH GUXNNHQ ERYHQ GH YHUWLFDOH DV�
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:RUGW HU JHPHWHQ PHW ELMYRRUEHHOG HHQ WHPSHUDWXXU SUREH� GDQ NDQ

HHQ PHHWHHQKHLG YDQ *5$'(1 & LQJHVWHOG ZRUGHQ�

'RRU GH NHX]H 0HHWHHQKHLG YHUVWHUNLQJ��� XLW KHW &K� RI &K� PHQX WH
VHOHFWHUHQ� NDQ HHQ YHUPHQLJYXOGLJLQJVIDFWRU LQJHYRHUG ZRUGHQ YRRU GH

PHHWHHQKHLG ODQJV GH YHUWLFDOH DV� 'H JHWDOOHQ ODQJV GH YHUWLFDOH DV ZRU�
GHQ YHUPHQLJYXOGLJG PHW GH IDFWRU HQ YHUYDQJHQ GRRU KHW UHVXOWDDW�

:RUGW JHEUXLN JHPDDNW YDQ HHQ ��[ SUREH� YRHU GDQ HHQ PHHWHHQKHLG

YHUVWHUNLQJ YDQ �� LQ RP GH JRHGH JHWDOOHQ ODQJV GH YHUWLFDOH DV WH NULM�
JHQ�

(HQ DQGHUH WRHSDVVLQJ LV HHQ WHPSHUDWXXU SUREH� 9HURQGHUVWHO GDW GH

WHPSHUDWXXU SUREH HHQ VSDQQLQJVYHUVFKLO JHHIW YDQ � YROW ELM HHQ WHPSH�
UDWXXUVYHUDQGHULQJ YDQ � JUDGHQ� 'RRU GH IDFWRU � LQ WH YRHUHQ� NDQ GH

WHPSHUDWXXU GLUHFW DIJHOH]HQ ZRUGHQ�

+HW LV RRN PRJHOLMN HHQ RIIVHW DDQ GH JHWDOOHQ ODQJV GH YHUWLFDOH DV WRH WH
YRHJHQ� 'H RIIVHW NDQ LQJHYRHUG ZRUGHQ LQ KHW GLDORRJ GDW DDQJHURHSHQ

ZRUGW GRRU GH RSWLH 0HHWHHQKHLG RIIVHW��� XLW KHW &K� RI &K� PHQX WH
NLH]HQ� 'H]H RIIVHW ZRUGW DOOHHQ WRHJHSDVW RS GH JHWDOOHQ ODQJV GH YHUWL�

FDOH DV� QLHW RS KHW JHPHWHQ VLJQDDO�

(HQ WRHSDVVLQJ LV HHQ WHPSHUDWXXU PHWLQJ� 9HURQGHUVWHO GDW ELM HHQ
WHPSHUDWXXU YDQ �(& GH SUREH HHQ XLWJDQJVVLJQDDO JHHIW YDQ ��� 9ROW�

'RRU QX DOV PHHWHHQKHLG RIIVHW ��� LQ WH YRHUHQ� ZRUGW KHW QXO QLYHDX
DDQJHSDVW� ]RGDW GH WHPSHUDWXXU GLUHFW DI WH OH]HQ LV�

De muisgevoeligheid van de vertikale as

9RRU KHW YHUVOHSHQ YDQ GH YHUWLFDOH DVVHQ NDQ GH JHYRHOLJKHLG YDQ GH

PXLV LQJHVWHOG ZRUGHQ YDQ JURI QDDU ILMQ� YDQ � VWDS SHU GLYLVLH WRW ��
VWDSSHQ SHU GLYLVLH�

:DQQHHU HHQ PXLVJHYRHOLJKHLG YDQ � VWDS SHU GLYLVLH LV LQJHVWHOG� ZRUGW

ELM LHGHUH PXLVEHZHJLQJ GH VRIWZDUH RIIVHW � GLYLVLH JURWHU RI NOHLQHU� $OV
GH JDLQ ZRUGW LQJHVWHOG� ZRUGW KHW VLJQDDO � GLYLVLHV �HHQ DDQ GH ERYHQ�

NDQW HQ � DDQ GH RQGHUNDQW YDQ KHW VLJQDDO� JURWHU RI NOHLQHU�
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:DQQHHU GH PXLVJHYRHOLJKHLG RS �� VWDSSHQ SHU GLYLVLH LV LQJHVWHOG�

KHHIW LHGHUH PXLVEHZHJLQJ HHQ RIIVHWYHUDQGHULQJ YDQ ����VWH GLYLVLH RI
HHQ JDLQYHUDQGHULQJ YDQ ����VWH GLYLVLH WRW KHW JHYROJ�

'H JHYRHOLJKHLG ZRUGW LQJHVWHOG GRRU GH NHX]H 0XLVJHYRHOLJKHLG YHUWL�

FDOH DV XLW KHW &K� PHQX RI &K� PHQX WH DFWLYHUHQ HQ XLW KHW QLHXZH
PHQX HHQ NHX]H WH PDNHQ�

Instellen van de tijdas

/DQJV GH KRUL]RQWDOH DV YDQ HHQ RVFLOORVFRRS ZRUGW GH PHHWWLMG XLWJH]HW�

'H PHHWWLMG LV EHSDDOG GRRU KHW DDQWDO PHHWSXQWHQ HQ GH VQHOKHLG ZDDU�
PHH JHPHWHQ ZRUGW�

Instellen van de samplefrequentie

'H VDPSOHIUHTXHQWLH EHSDDOW GH VQHOKHLG ZDDUPHH KHW LQVWUXPHQW VDP�

SOHV QHHPW YDQ KHW LQJDQJVVLJQDDO�

'H VDPSOHIUHTXHQWLH NDQ RS WZHH PDQLHUHQ ZRUGHQ LQJHVWHOG� YLD HHQ
PHQX RI PHW EHKXOS YDQ IXQFWLHWRHWVHQ�

2SHQ KHW 7LMGEDVLV PHQX HQ NLHV GH RSWLH 6DPSOHIUHTXHQWLH RP GH

VDPSOHIUHTXHQWLH YLD KHW PHQX WH YHUDQGHUHQ� (HQ QLHXZ PHQX YHU�
VFKLMQW� PHW DOOH PRJHOLMNH IUHTXHQWLHV HQ GH GDDUELM EHKRUHQGH PD[LPDOH

PHHWWLMGHQ �ELM GH KXLGLJH UHFRUGOHQJWH HQ HHQ SUHWULJJHUZDDUGH YDQ
���� +HW 7LMGEDVLVPHQX NDQ RRN RSJHURHSHQ ZRUGHQ GRRU PHW GH

UHFKWHU PXLVNQRS RS GH WLMGDV WH GUXNNHQ�

'H ODDWVWH NHX]H LV =HOI LQVWHOOHQ��� +LHUPHH ZRUGW HHQ GLDORRJ RSJHURH�
SHQ ZDDULQ HHQ ]HOI JHGHILQLHHUGH ZDDUGH YRRU GH VDPSOHIUHTXHQWLH NDQ

ZRUGHQ LQJHYRHUG �ELQQHQ GH KDUGZDUH OLPLHWHQ�� $OV JHYROJ YDQ GH
PDQLHU ZDDURS GH VDPSOHIUHTXHQWLH LQ GH KDUGZDUH RSJHZHNW ZRUGW�

]LMQ QLHW DOOH ZDDUGHQ PRJHOLMN� $OV HHQ RQJHOGLJH ZDDUGH ZRUGW LQJHYXOG�
]DO GH GLFKWVWELM]LMQGH JHOGLJH ZDDUGH ZRUGHQ LQJHVWHOG�

'H YROJHQGH WRHWVHQ NXQQHQ JHEUXLNW ZRUGHQ RP GH VDPSOHIUHTXHQWLH

LQ WH VWHOOHQ�
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�F3! =HW GH VDPSOHIUHTXHQWLH � VWDQG ODQJ]DPHU

�F4! =HW GH VDPSOHIUHTXHQWLH � VWDQG VQHOOHU
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Opmerking 2PGDW GH UHFRUGOHQJWH� KHW DDQWDO SRVWVDPSOHV HQ GH WLMG�

DVYHUJURWLQJ YULM LQVWHOEDDU ]LMQ� LV KHW QLHW HHQYRXGLJ GH
WLMGEDVLV LQ YDVWH �WLMGHQ
SHU
GLY� LQ WH VWHOOHQ� 'DDURP LV HU

YRRU JHNR]HQ GH VDPSOHIUHTXHQWLH LQ WH VWHOOHQ�

Instellen van de record lengte

'H RVFLOORVFRRS QHHPW HHQ DDQWDO VDPSOHV RP KHW LQJDQJVVLJQDDO ZHHU WH

JHYHQ� 'LW DDQWDO VDPSOHV ZRUGW GH UHFRUGOHQJWH JHQRHPG� (U ]LMQ WZHH
PDQLHUHQ RP GH UHFRUGOHQJWH WH YHUDQGHUHQ� YLD HHQ PHQX RI PHW IXQF�

WLHWRHWVHQ�

2SHQ KHW 7LMGEDVLVPHQX HQ VHOHFWHHU GH NHX]H 5HFRUGOHQJWH RP YLD KHW
PHQX GH UHFRUGOHQJWH DDQ WH SDVVHQ� (U NRPW HHQ QLHXZ PHQX PHW GH

PRJHOLMNH NHX]HQ YRRU GH UHFRUGOHQJWH HQ HHQ NHX]H YRRU HHQ ]HOI WH
GHILQLsUHQ ZDDUGH� 'H]H NHX]H JHHIW HHQ LQYRHUGLDORRJ ZDDULQ HHQ ]HOI

EHSDDOGH UHFRUGOHQJWH �ELQQHQ GH KDUGZDUH OLPLHWHQ� LQJHYXOG NDQ ZRU�
GHQ� +HW 7LMGEDVLV PHQX NDQ RRN JHRSHQG ZRUGHQ GRRU GH UHFKWHU

PXLVNQRS RS GH WLMGDV LQ WH GUXNNHQ�

'H IXQFWLHWRHWVHQ GH JHEUXLNW NXQQHQ ZRUGHQ YRRU KHW DDQSDVVHQ YDQ
GH UHFRUGOHQJWH ]LMQ�

�F11! NLHV HHQ NRUWHUH UHFRUGOHQJWH
�F12! NLHV HHQ ODQJHUH UHFRUGOHQJWH

(HQ DQGHUH UHFRUGOHQJWH NLH]HQ YHUDQGHUW RRN GH WRWDOH PHHWWLMG� PDDU

GH ZDDUGH YDQ GH SUHWULJJHU EOLMIW KHW]HOIGH�

Instellen van de pretriggerwaarde

'H RVFLOORVFRRS LV XLWJHUXVW PHW HHQ WULJJHUV\VWHHP� 'LW WULJJHUV\VWHHP
EHNLMNW GH LQJDQJVVLJQDOHQ HQ EHSDDOW� DDQ GH KDQG YDQ GH LQVWHOOLQJHQ YDQ

KHW WULJJHUV\VWHHP� ZDQQHHU KHW PHWHQ HQ ZHHUJHYHQ YDQ GH VLJQDOHQ
PRHW EHJLQQHQ�

+HW PRPHQW YDQ WULJJHULQJ� KHW WULJJHUSXQW� NDQ RS LHGHUH SRVLWLH LQ KHW

UHFRUG JHSODDWVW ZRUGHQ� 'LW UHVXOWHHUW LQ HHQ DDQWDO VDPSOHV YRRU KHW
WULJJHUSXQW �GH SUHVDPSOHV� HQ HHQ DDQWDO VDPSOHV QD KHW WULJJHUSXQW �GH
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SRVWVDPSOHV�� 3UHVDPSOHV HQ SRVWVDPSOHV YRUPHQ VDPHQ GH UHFRUGOHQJ�

WH� 'H SRVLWLH YDQ KHW WULJJHUSXQW LQ KHW UHFRUG ZRUGW GH SUHWULJJHUZDDU�
GH JHQRHPG� DDQ GH KDQG YDQ KHW DDQWDO SUHVDPSOHV LQ KHW UHFRUG� +HW LV

JHEXLNHOLMN �HQ LQ GH]H VRIWZDUH VWDQGDDUG� GH]H ZDDUGH DOV SHUFHQWDJH
YDQ GH UHFRUGOHQJWH RS WH JHYHQ� 'H SUHWULJJHUZDDUGH NDQ HFKWHU RRN LQ

DDQWDO VDPSOHV RI LQ HHQ KRHYHHOKHLG WLMG RSJHJHYHQ ZRUGHQ�

(U ]LMQ WZHH PDQLHUHQ RP GH SUHWULJJHUZDDUGH WH YHUDQGHUHQ� YLD HHQ
PHQX RI PHW EHKXOS YDQ GH VSHFLDOH SUHWULJJHUZDDUGH VFUROOEDU� GLH ]LFK

RQGHU KHW VLJQDDOVFKHUP EHYLQGW�

'H]H VSHFLDOH VFUROOEDU UHSUHVHQWHHUW KHW WRWDOH UHFRUG HQ GH VOLOGHU �^ �
UHSUHVHQWHHUW GH SRVLWLH YDQ KHW WULJJHUSXQW� ,Q GH ERYHQVWDDQGH DIEHHO�

GLQJ LV GH WULJJHUZDDUGH RS ��� JH]HW� 3ODDWV GH PXLV RS GH VOLGHU RP
GH SUHWULJJHUZDDUGH WH YHUDQGHUHQ �GH PXLVDDQZLM]HU YHUDQGHUW YDQ

YRUP�� 'UXN GH OLQNHU PXLVNQRS LQ HQ YHUVOHHS GH SUHWULJJHUZDDUGH QDDU
GH JHZHQVWH SRVLWLH� :DQQHHU HHQ YDQ GH WZHH NQRSMHV DDQ ZHHUV]LMGHQ

YDQ GH VFUROOEDU ZRUGW LQJHGUXNW� YHUDQGHUW GH SUHWULJJHUZDDUGH PHW �
�SXQW� :DQQHHU GH OLQNHU PXLVNQRS LQ GH VFUROOEDU ZRUGW LQJHGUXNW�

PDDU QLHW RS GH VOLGHU� ZRUGW GH SUHWULJJHUZDDUGH PHW � �SXQW YHU�
KRRJG RI YHUODDJG� DIKDQNHOLMN YDQ GH SRVLWLH ZDDU GH PXLV LV LQJHGUXNW

WHQ RS]LFKWH YDQ GH SRVLWLH YDQ GH VOLGHU� %OLMIW GH PXLVNQRS LQJHGUXNW�
GDQ WUHHGW QD RQJHYHHU HHQ VHFRQGH HHQ DXWRPDWLVFKH KHUKDOLQJVIXQFWLH

LQ ZHUNLQJ� WRW GH PXLVNQRS ZRUGW ORVJHODWHQ�

2SHQ� RP GH SUHWULJJHUZDDUGH YLD KHW PHQX DDQ WH SDVVHQ� KHW 7LMGEDVLV
PHQX HQ NLHV 3UHWULJJHUZDDUGH� (U YHUVFKLMQW HHQ PHQX PHW � YRRUJH�

GHILQLHHUGH NHX]HQ HQ HHQ NHX]H YRRU HHQ ]HOI WH GHILQLsUHQ ZDDUGH�
6WDQGDDUG ]LMQ GH SUHWULJJHUZDDUGHQ DOV SHUFHQWDJHV JHJHYHQ� PDDU ]H

NXQQHQ RRN DOV DDQWDO VDSOHV RI LQ WLMG ZRUGHQ ZHHUJHJHYHQ� 'DDUYRRU
PRHW HFKWHU ZHO HHUVW GH NHX]H =HOI GHILQLsUHQ��� ZRUGHQ JHDFWLYHHUG�

+HW 7LMGEDVLV PHQX NDQ RRN ZRUGHQ JHRSHQG GRRU GH UHFKWHU PXLVNQRS
RS GH WLMGDV LQ WH GUXNNHQ�

:DQQHHU =HOI GHILQLsUHQ��� LV JHNR]HQ� YHUVFKLMQW HHQ LQYRHUGLDORRJ� ,Q

GH]H GLDORRJ NDQ HHQ NHX]H ZRUGHQ JHPDDNW KRH GH SUHWULJJHUZDDUGH
ZRUGW RSJHJHYHQ �SHUFHQWDJH� VDPSOHV� WLMG� HQ ZDW YRRU ZDDUGH GH
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SUHWULJJHUZDDUGH PRHW KHEEHQ� $OV GH GLDORRJ PHW GH Doorgaan NQRS
ZRUGW DIJHVORWHQ� ZRUGW GH LQJHYXOGH ZDDUGH GRRUJHYRHUG HQ ZRUGW GH
JHNR]HQ HHQKHLG GH YROJHQGH NHHU GDW KHW SUHWULJJHU PHQX ZRUGW JHR�

SHQG JHEUXLNW�

Muisgevoeligheid van de pretriggerwaarde-instelling

'H PXLVJHYRHOLJKHLG ELM KHW LQVWHOOHQ YDQ GH SUHWULJJHUZDDUGH PHW EH�
KXOS YDQ GH SUHWULJJHUZDDUGH VFUROOEDU NDQ LQJHVWHOG ZRUGHQ YDQ JURI

QDDU ILMQ� YDQ � VWDSSHQ SHU VFKHUP WRW ��� VWDSSHQ SHU VFKHUP�

,QVWHOOHQ JDDW GRRU KHW 7LMGEDVLV PHQX WH RSHQHQ HQ 0XLVJHYRHOLJKHLG
SUHWULJJHUZDDUGH LQVWHOOLQJ WH DFWLYHUHQ�

:DQQHHU HHQ JHYRHOLJKHLG YDQ � VWDSSHQ SHU VFKHUP LV LQJHVWHOG� ZRUGW

GH VFUROOEDU LQ � VWXNNHQ YHUGHHOG� (ONH PXLVEHZHJLQJ EUHQJW GH SUHWULJ�
JHUZDDUGH QDDU KHW YROJHQGH VWXN LQ GH ULFKWLQJ ZDDULQ GH PXLV LV EHZR�

JHQ� 'H EHVFKLNEDUH SRVLWLHV ]LMQ GDQ� ��� ���� ���� ��� HQ �����

%LM HHQ PXLVJHYRHOLJKHLG YDQ �� VWDSSHQ SHU VFKHUP ]LMQ GH EHVFKLNEDUH
VWDQGHQ ��� ���� ���� ���� ���� ��� HQ �����

%LM HHQ PXLVJHYRHOLJKHLG YDQ ��� VWDSSHQ SHU VFKHUP KHHIW LHGHUH PXLV�

EHZHJLQJ HHQ SUHWULJJHUZDDUGHYHUDQGHULQJ YDQ �� WRW JHYROJ�

Opmerking 'H PXLVJHYRHOLJKHLG KHHIW JHHQ LQYORHG RS KHW LQVWHOOHQ
YDQ GH SUHWULJJHUZDDUGH PHW GH PXLV HQ GH NQRSSHQ YDQ

GH VFUROOEDU RI GH PXLV HQ GH VFUROOEDU�

Uitrekken van de horizontale as

'H VRIWZDUH RQGHUVWHXQW HHQ JURRW EHUHLN DDQ UHFRUGOHQJWHV GLH DOOHPDDO

YROOHGLJ RS KHW VFKHUP NXQQHQ ZRUGHQ ZHHUJHJHYHQ� (HQ VSHFLDOH
WHNHQURXWLQH JDUDQGHHUW GDW� ZDQQHHU GH UHFRUGOHQJWH JURWHU LV GDQ GH

VFKHUPEUHHGWH� HU JHHQ DPSOLWXGH�LQIRUPDWLH YHUORUHQ JDDW�

2P HHQ NOHLQHU JHGHHOWH YDQ KHW UHFRUG EHWHU WH EHNLMNHQ� NDQ GDW JH�
GHHOWH YDQ KHW UHFRUG ZRUGHQ XLWJHUHNW WRW KHW EHHOGYXOOHQG LV� 'LW ZRUGW
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JHGDDQ PHW GH UHFRUG YLHZ JDLQ� GLH YULM LQVWHOEDDU LV WXVVHQ ��� �YROOHGLJH

UHFRUG� HQ HQ ZDDUGH GLH DIKDQNHOLMN LV YDQ GH JURRWWH YDQ KHW VFKHUP
�WXVVHQ ��� HQ �����

,QVWHOOHQ YDQ GH UHFRUG YLHZ JDLQ NDQ YLD HHQ PHQX RI PHW EHKXOS YDQ GH

VSHFLDOH UHFRUG VFKDOLQJ VFUROOEDU�

2P GH UHFRUG YLHZ JDLQ YLD KHW PHQX WH YHUDQGHUHQ� PRHW KHW 7LMGEDVLV
PHQX ZRUGHQ JHRSHQG HQ GH NHX]H 5HFRUG YLHZ JDLQ��� JHVHOHFWHHUG

ZRUGHQ� (U YHUVFKLMQW QX HHQ LQYRHUGLDORRJ ZDDULQ GH QLHXZH ZDDUGH
YRRU GH UHFRUG YLHZ JDLQ LQJHYRHUG NDQ ZRUGHQ�

Instellen van de horizontale positie van het signaal

:DQQHHU HHQ UHFRUG YLHZ JDLQ ! � LV LQJHVWHOG� LV VOHFKWV HHQ JHGHHOWH

YDQ KHW WRWDOH UHFRUG ]LFKWEDDU� 2P HHQ EHSDDOG JHGHHOWH YDQ KHW UHFRUG
]LFKWEDDU WH PDNHQ� NDQ HHQ UHFRUG YLHZ RIIVHW WRHJHYRHJG ZRUGHQ�

'LW NDQ YLD HHQ PHQX JHEHXUHQ RI PHW EHKXOS YDQ GH VSHFLDOH UHFRUG

VFKDOLQJ VFUROOEDU�

9LD HHQ PHQX JDDW GRRU KHW 7LMGEDVLV PHQX WH RSHQHQ HQ GDQ 5HFRUG
YLHZ RIIVHW��� WH VHOHFWHUHQ� (HQ LQYRHUGLDORRJ ZRUGW ]LFKWEDDU ZDDULQ GH

RIIVHW LQ VHFRQGHQ NDQ ZRUGHQ LQJHYRHUG� $OV GH SUHWULJJHU�ZDDUGH
RQJHOLMN DDQ � LV� PDDNW HHQ QHJDWLHYH ZDDUGH YRRU GH RIIVHW GH SUHVDP�

SOHV ]LFKWEDDU HQ HHQ SRVLWLHYH ZDDUGH GH SRVWVDPSOHV�

$OV GH UHFRUG YLHZ JDLQ � LV� NDQ GH UHFRUG YLHZ RIIVHW QLHW ZRUGHQ LQJH�
VWHOG�

De record schaling scrollbar

2P KHW LQVWHOOHQ YDQ GH UHFRUG YLHZ RIIVHW HQ GH UHFRUG YLHZ JDLQ WH

YHUHHQYRXGLJHQ ]LMQ GH RVFLOORVFRRS� GH WUDQVLsQW UHFRUGHU HQ GH VSHF�
WUXP DQDO\]HU XLWJHUXVW PHW HHQ VSHFLDOH UHFRUG VFKDOLQJ VFUROOEDU� 'H]H

EHYLQGW ]LFK GLUHFW RQGHU KHW VLJQDDOVFKHUP�

+HW GRQNHUJULM]H JHGHHOWH YDQ GH VFUROOEDU JHHIW KHW JHPHWHQ UHFRUG
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ZHHU� GH VOLGHU �OLFKW JULMV� JHHIW KHW ]LFKWEDUH JHGHHOWH YDQ KHW UHFRUG

ZHHU� 'H URGH OLMQHQ JHYHQ GH SRVLWLHV YDQ GH NUXLVGUDGHQ ZHHU� $OV GH
NUXLVGUDGHQ QLHW ]LMQ LQJHVFKDNHOG� ]LMQ GH URGH OLMQHQ QLHW ]LFKWEDDU�

,QVWHOOHQ YDQ GH UHFRUG YLHZ JDLQ JDDW GRRU GH PXLV RS GH UHFKWHU RI

OLQNHU UDQG YDQ GH VOLGHU WH SODDWVHQ �GH PXLVDDQZLM]HU YHUDQGHUW KLHUELM
YDQ YRUP�� GH OLQNHU PXLVNQRS LQ WH GUXNNHQ HQ GH UDQG YDQ GH VOLGHU

QDDU GH JHZHQVWH SODDWV WH VOHSHQ� $OV GLH EHUHLNW LV� NDQ GH PXLVNQRS
ZHHU ORVJHODWHQ ZRUGHQ �GH RRUVSURQNOLMNH PXLVDDQZLM]HU NRPW WHUXJ��

7LMGHQV KHW YHUVOHSHQ ZRUGW RRN GH UHFRUG YLHZ JDLQ DDQJHSDVW HQ ]LMQ
GH YHUDQGHULQJHQ JHOLMN RS KHW VFKHUP ]LFKWEDDU�

Opmerking 'H PLQLPDOH VOLGHUEUHHGWH LV �� EHHOGVFKHUPSXQWHQ

�SL[HOV� HQ GH VFUROOEDUEUHHGWH LV DIKDQNHOLMN YDQ GH JURRWWH
YDQ KHW YHQVWHU� $OV JHYROJ GDDUYDQ LV GH PD[LPDOH JDLQ

JHOLPLWHHUG WRW �VFUROOEDUEUHHGWH LQ SL[HOV � ���� %LM HHQ
JURRW YHQVWHU NDQ HHQ JURWHUH UHFRUG YLHZ JDLQ LQJHVWHOG

ZRUGHQ�

,QVWHOOHQ YDQ GH UHFRUG YLHZ RIIVHW JDDW GRRU GH PXLV HUJHQV RS GH VOLGHU
WH SODDWVHQ� EHKDOYH RS GH OLQNHU RI UHFKWHU UDQG� 'H PXLVDDQZLM]HU

YHUDQGHUW KLHUELM niet YDQ YRUP� 'UXN QX GH OLQNHU PXLVNQRS LQ HQ YHU�
VOHHS GH VOLGHU QDDU GH MXLVWH SRVLWLH� 'H UHFRUG YLHZ RIIVHW ZRUGW JHOLMNWLM�

GLJ DDQJHSDVW HQ KHW VLJQDDO LQ KHW KHW VFKHUP ZRUGW RYHUHHQNRPVWLJ
DDQJHSDVW�

:DQQHHU GH NQRSMHV ZRUGHQ LQJHGUXNW� YHUDQGHUW GH UHFRUG YLHZ RIIVHW

PHW HHQ VDPSOH SHU NHHU� :RUGW GH OLQNHU PXLVNQRS LQ GH VFUROOEDU�
PDDU EXLWHQ GH VOLGHU LQJHGUXNW� GDQ YHUDQGHUW GH RIIVHW PHW � VDPSOHV

SHU NHHU� $OV GH PXLVNQRS LQJHGUXNW EOLMIW� WUHHGW QD RQJHYHHU HHQ VHFRQ�
GH HHQ DXWRPDWLVFKH KHUKDOLQJVIXQFWLH LQ ZHUNLQJ�

Triggering

2P HHQ VLJQDDO JRHG WH NXQQHQ EHVWXGHUHQ� PRHW KHW PRPHQW GDW GH

PHWLQJ HQ GH ZHHUJDYH EHJLQW LQ WH VWHOOHQ ]LMQ� 9RRU GDW GRHO LV HHQ
RVFLOORVFRRS XLWJHUXVW PHW HHQ WULJJHUV\VWHHP� 'LW IXQFWLRQHHUW DOV YROJW�
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+HW LQJDQJVVLJQDDO ZRUGW YHUJHOHNHQ PHW WZHH QLYHDXV LQ KHW WULJJHUV\V�

WHHP� KHW DUPLQJ OHYHO HQ KHW ILULQJ OHYHO� :DQQHHU KHW LQJDQJVVLJQDDO KHW
DUPLQJ OHYHO SDVVHHUW� ZRUGW KHW WULJJHUV\VWHHP RS VFKHUS JH]HW� $OV KHW

LQJDQJV VLJQDDO KHW ILULQJ OHYHO SDVVHHUW HQ KHW WULJJHUV\VWHHP VWDDW RS
VFKHUS� GDQ ZRUGW KHW WULJJHUV\VWHHP DFWLHI HHQ �YXXUW� HHQ WULJJHUSXOV DI�

'H]H SXOV ZRUGW JHEUXLNW RP KHW PHWHQ HQ ZHHUJHYHQ WH VWDUWHQ�

+HW DUPLQJ OHYHO HQ KHW ILULQJ OHYHO ]LMQ DDQ HONDDU JHNRSSHOG GRRU GH
WULJJHU K\VWHUHVLV HQ KXQ QLYHDX LV EHSDDOG GRRU KHW WULJJHU QLYHDX� +HW

ILULQJ OHYHO NRPW RYHUHHQ PHW KHW WULJJHU QLYHDX�

'H WULJJHU K\VWHUHVLV EHSDDOW RS ZHONH VLJQDDOJURRWWH YHUDQGHULQJ QRJ
JHWULJJHUG NDQ ZRUGHQ� GH VLJQDDOJURRWWH YHUDQGHULQJ PRHW ]R JURRW ]LMQ�

GDW EHLGH OHYHOV JHSDVVHHUG ZRUGHQ� 0HW HHQ NOHLQH K\VWHUHVLV NDQ RS
NOHLQH VLJQDOHQ JHWULJJHUG ZRUGHQ� $OV HHQ VLJQDDO YHHO UXLV EHYDW� NDQ GH

K\VWHUHVLV JURWHU JH]HW ZRUGHQ ]RGDW QLHW RS GH UXLV JHWULJJHUG ZRUGW�
PDDU RS KHW RRUVSURQNHOLMNH VLJQDDO�

,Q GH DIEHHOGLQJ ZRUGW JHWULJJHUG RS GH RSJDDQGH IODQN YDQ KHW VLJQDDO�

+HW VLJQDDO SDVVHHUW GH WZHH OHYHOV YDQ ODDJ QDDU KRRJ� :DQQHHU RS GH
QHHUJDDQGH IODQN YDQ HHQ VLJQDDO JHWULJJHUG ZRUGW� ]LMQ GH WZHH OHYHOV

YHUZLVVHOG� +HW VLJQDDO SDVVHHUW GDQ GH WZHH OHYHOV YDQ KRRJ QDDU ODDJ�

Instellen van de triggerbron

+HW WULJJHUV\VWHHP KHHIW YHUVFKLOOHQGH PRJHOLMNH EURQQHQ ZDDURS JHWULJ�
JHUG NDQ ZRUGHQ� 'H]H EURQQHQ ]LMQ�
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.DQDDO � 7ULJJHU RS NDQDDO �

.DQDDO � 7ULJJHU RS NDQDDO �
([WHUQ 7ULJJHU RS GH H[WHUQH WULJJHU LQJDQJ

.DQDDO � $1' .DQDDO � 7ULJJHU RS NDQDDO � HQ NDQDDO �� EHLGH NDQDOHQ
PRHWHQ PRHWHQ DDQ GH EHWUHIIHQGH WULJJHU�

YRRUZDDUGHQ YROGRHQ
.DQDDO � 25 .DQDDO � 7ULJJHU RS NDQDDO � RI NDQDDO �� HHQ YDQ EHLGH

NDQDOHQ PRHW DDQ GH EHWUHIIHQGH WULJJHUYRRU�
ZDDUGHQ YROGRHQ�

Opmerking 'H 73��� HQ GH +$1'<6&23( � KHEEHQ JHHQ $1' HQ

25 WULJJHUEURQ
'H +$1'<6&23( � KHHIW JHHQ H[WHUQH WULJJHUEURQ

'H NHX]HQ &K� $1' &K� HQ &K� 25 &K� ]LMQ DOOHHQ
EHVFKLNEDDU ZDQQHHU EHLGH NDQDOHQ JHPHWHQ ZRUGHQ

*D� DOV GH WULJJHUEURQ YHUDQGHUG PRHW ZRUGHQ� QDDU KHW 7ULJJHU PHQX

HQ NLHV 6RXUFH� ,Q KHW KLHURS YROJHQGH PHQX NDQ HHQ WULJJHUEURQ JHNR�
]HQ ZRUGHQ� +HW WULJJHU PHQX NDQ RRN JHRSHQG ZRUGHQ GRRU RS GH

Trigger NQRS � � WH GUXNNHQ RI GRRU GH UHFKWHU PXLVNQRS RS HHQ YDQ

GH WULJJHU EHGLHQLQJHQ LQ WH GUXNNHQ�

Instellen van de trigger mode

+HW WULJJHU V\VWHP KHHIW YHUVFKLOOHQGH WULJJHU PRGHV�

2SJDDQGH IODQN WULJJHU RS GH RSJDDQGH IODQN YDQ HHQ VLJQDDO

1HHUJDDQGH IODQN WULJJHU RS GH QHHUJDDQGH IODQN YDQ HHQ VLJQDDO
79 /LQH WULJJHU RS GH OLMQ V\QF SXOV YDQ HHQ YLGHR VLJQDDO

79 )LHOG RGG WULJJHU RS GH RQHYHQ IUDPH V\QF SXOV YDQ HHQ YLGHR
VLJQDDO

79 )LHOG (YHQ WULJJHU RS GH HYHQ IUDPH V\QF SXOV YDQ HHQ YLGHR
VLJQDDO

Opmerking 'H 79 WULJJHU PRGHV ]LMQ DOOHHQ EHVFKLNEDDU ELM GH +6����

9RRU GH 79 WULJJHU PRGHV KHHIW GH +6��� VSHFLDOH KDUG�
ZDUH� 'H]H KDUGZDUH KHHIW JHHQ QLYHDX RI K\VWHUHVLV LQ�

VWHOOLQJ QRGLJ� GXV GLH ]LMQ LQ KHW WULJJHU PHQX XLWJHVFKDNHOG�
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2SHQ� RP GH WULJJHU PRGH WH YHUDQGHUHQ� KHW 7ULJJHU PHQX HQ NLHV KHW

LWHP 6RXUFH� (HQ QLHXZ PHQX YHUVFKLMQW ZDDULQ GH JHZHQVWH PRGH
JHVHOHFWHHUG NDQ ZRUGHQ�

(HQ DQGHUH PDQLHU RQ GH WULJJHU PRGH LQ WH VWHOOHQ LV PHW JHKXOS YDQ KHW

WULJJHU V\PERRO� 'XEEHO NOLNNHQ PHW GH OLQNHU PXLVNQRS RS KHW WULJJHU�
V\PERRO YHUDQGHUW GH WULJJHU PRGH YDQ�

1HHUJDDQGH IODQN QDDU 2SJDDQGH IODQN

2SJDDQGH IODQN QDDU 1HHUJDDQGH IODQN
79 /LQH QDDU 79 )LHOG RGG

79 )LHOG RGG QDDU 79 )LHOG HYHQ
79 )LHOG (YHQ QDDU 79 /LQH

Instellen van het trigger niveau

(HQ WULJJHU QLYHDX LQVWHOOHQ NDQ RS GLYHUVH PDQLHUHQ� YLD HHQ PHQX� YLD

KHW WULJJHU V\PERRO RI DXWRPDWLVFK�

9LD HHQ PHQX� 2SHQ KHW 7ULJJHU PHQX HQ NLHV 1LYHDX NDQDDO ���� RI
1LYHDX NDQDDO ���� (U YHUVFKLMQW HHQ GLDORRJ ZDDULQ KHW JHZHQVWH WULJJHU

QLYHDX LQ YROW LQJHYXOG NDQ ZRUGHQ�

$XWRPDWLVFK� ,Q KHW KLHUERYHQ JHQRHPGH WULJJHU QLYHDX LQYRHU GLDORRJ LV
HHQ NUXLVYDNMH Auto level triggering DDQZH]LJ� $OV GDW YDNMH DDQJHNUXLVW
LV� ]DO KHW WULJJHU QLYHDX DXWRPDWLVFK PLGGHQ WXVVHQ GH KRRJVWH ZDDUGH
HQ GH ODDJVWH ZDDUGH XLW KHW ODDWVW JHPHWHQ VLJQDDO ZRUGHQ JH]HW� 'LW LV

KDQGLJ ELM RQEHNHQGH VLJQDOHQ HQ ELM FRQWLQX YHUDQGHUHQGH VLJQDOHQ� $OV
DXWR OHYHO WULJJHULQJ DDQVWDDW� ZRUGW GDW LQ KHW WULJJHU V\PERRO DDQJHJH�

YHQ PHW HHQ A LQ KHW V\PERRO� +HW QLYHDX NDQ GDQ QLHW PHW EHKXOS YDQ
KHW V\PERRO LQJHVWHOG ZRUGHQ�

Opmerking $OV WULJJHUEURQ ([WHUQ LV JHVHOHFWHHUG� NDQ JHHQ WULJJHU QL�

YHDX LQJHVWHOG ZRUGHQ�
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Instellen van de trigger hysterese

(HQ WULJJHU K\VWHUHVLV LQVWHOOHQ NDQ RS WZHH PDQLHUHQ� YLD HHQ PHQX RI

YLD KHW WULJJHU V\PERRO�

9LD HHQ PHQX� 2SHQ KHW 7ULJJHU PHQX HQ NLHV +\VWHUHVLV NDQDDO ���� RI
+\VWHUHVLV NDQDDO ���� (U YHUVFKLMQW HHQ GLDORRJ ZDDULQ KHW JHZHQVWH

WULJJHU K\VWHUHVLV LQ YROW LQJHYXOG NDQ ZRUGHQ�

$OV DXWR OHYHO WULJJHULQJ DDQVWDDW� ZRUGW GDW LQ KHW WULJJHU V\PERRO DDQJH�
JHYHQ PHW HHQ A LQ KHW V\PERRO� 'H K\VWHUHVLV NDQ GDQ QRJ VWHHGV PHW
EHKXOS YDQ KHW V\PERRO LQJHVWHOG ZRUGHQ�

Opmerking $OV WULJJHUEURQ ([WHUQ LV JHVHOHFWHHUG� NDQ JHHQ WULJJHU QL�
YHDX LQJHVWHOG ZRUGHQ�

Het triggersymbool

'H RVFLOORVFRRS LV XLWJHUXVW PHW HHQ VSHFLDDO WULJJHU V\PERRO ZDDUPHH
KHW WULJJHU QLYHDX� GH WULJJHU K\VWHUHVLV HQ GH WULJJHU PRGH LQJHVWHOG

NXQQHQ ZRUGHQ� 'LW :<6,:<* WULJJHU V\PERRO EHYLQGW ]LFK DDQ GH
OLQNHU NDQW YDQ KHW VLJQDDOVFKHUP RI DDQ GH UHFKWHU NDQW YDQ KHW VLJQDDO�

VFKHUP� DIKDQNHOLMN YDQ GH WULJJHU VRXUFH�

,Q GH DIEHHOGLQJ LV GH WULJJHU PRGH YDQ KHW OLQNHU V\PERRO RS RSJDDQGH

IODQN LQJHVWHOG HQ YDQ KHW UHFKWHU V\PERRO RS QHHUJDDQGH IODQN�

%LM HHQ 79 WULJJHU PRGH JHHIW KHW WULJJHUV\PERRO GH WULJJHU PRGH PHW
HHQ DDQWDO NDUDNWHUV ZHHU�

T T T
V V V
L F F

o e
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3ODDWV� RP KHW WULJJHU QLYHDX LQ WH VWHOOHQ GH PXLV RS KHW WULJJHU V\PERRO�

HQ ZHO LQ KHW JHELHG GDW DDQJHJHYHQ LV PHW �6WHO WULJJHU QLYHDX LQ�� 'H
PXLV DDQZLM]HU YHUDQGHUW QX LQ � 'UXN GH OLQNHU PXLVNQRS LQ HQ YHU�

VOHHS KHW WULJJHU V\PERRO QDDU GH JHZHQVWH SODDWV� GDDUELM GH PXLVNQRS
LQJHGUXNW KRXGHQG� 7LMGHQV KHW VOHSHQ ZRUGW KHW WULJJHU QLYHDX DDQJH�

SDVW RYHUHHQNRPVWLJ GH SRVLWLH YDQ KHW V\PERRO RS KHW VFKHUP� :DQ�
QHHU GH PXLVNQRS ZRUGW ORVJHODWHQ VWRSW KHW LQVWHOOHQ YDQ KHW WULJJHU

QLYHDX HQ NRPW GH QRUPDOH PXLV DDQZLM]HU WHUXJ�

3ODDWV� RP GH WULJJHU K\VWHUHVLV LQ WH VWHOOHQ� GH PXLV RS KHW WULJJHUV\P�
ERRO� LQ KHW JHELHG GDW DDQJHJHYHQ LV PHW �6WHO WULJJHU K\VWHUHVLV LQ�� 'H

PXLVDDQZLM]HU YHUDQGHUW QX LQ � 'UXN GH OLQNHU PXLVNQRS LQ HQ YHUVOHHS
KHW �K\VWHUHVLV QLYHDX� YDQ KHW WULJJHU V\PERRO QDDU GH JHZHQVWH SODDWV�

GDDUELM GH PXLVNQRS LQJHGUXNW KRXGHQG� 7LMGHQV KHW VOHSHQ ZRUGW GH
WULJJHU K\VWHUHVLV DDQJHSDVW RYHUHHQNRPVWLJ GH JURRWWH YDQ KHW V\PERRO

RS KHW VFKHUP� :DQQHHU GH PXLVNQRS ZRUGW ORVJHODWHQ VWRSW KHW LQVWHO�
OHQ YDQ GH WULJJHU K\VWHUHVLV HQ NRPW GH QRUPDOH PXLVDDQZLM]HU WHUXJ�

2P GH WULJJHU PRGH LQ WH VWHOOHQ PHW KHW WULJJHUV\PERRO� PRHW GH PXLV

RS KHW V\PERRO ZRUGHQ JHSODDWVW� 'RRU WH GXEEHO NOLNNHQ PHW GH OLQNHU
PXLVNQRS YHUDQGHUW GH WULJJHU PRGH YDQ�

1HHUJDDQGH IODQN QDDU 2SJDDQGH IODQN

2SJDDQGH IODQN QDDU 1HHUJDDQGH IODQN
79 /LQH QDDU 79 )LHOG RGG

79 )LHOG RGG QDDU 79 )LHOG HYHQ
79 )LHOG (YHQ QDDU 79 /LQH

Instellen van de trigger timeout

:DQQHHU KHW LQJDQJVVLJQDDO QLHW DDQ GH WULJJHUYRRUZDDUGHQ YROGRHW� ]DO

HU JHHQ QLHXZH PHWLQJ JHGDDQ ZRUGHQ HQ ]XOOHQ GH RXGH ZDDUGHQ RS
KHW VFKHUP EOLMYHQ VWDDQ� 'LW NDQ HUJ RQKDQGLJ ]LMQ ELM RQEHNHQGH VLJQDOHQ

RPGDW QLHW EHNHQG LV KRH KHW WULJJHU V\VWHHP LQJHVWHOG PRHW ZRUGHQ�
2P WRFK HHQ VLJQDDO RS KHW VFKHUP WH NULMJHQ� LV KHW WULJJHU V\VWHHP PHW

HHQ WLPHRXW UHJHOLQJ XLWJHUXVW�

'H WLPHRXW EHSDDOW KRH ODQJ KHW WULJJHU V\VWHHP PD[LPDDO ZDFKW RS HHQ
WULJJHU SXOV� $OV GLH WLMG YHUVWUHNHQ LV� ZRUGW HHQ WULJJHU SXOV JHIRUFHHUG
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GRRU GH VRIWZDUH� HHQ PHWLQJ JHGDDQ HQ ZRUGHQ GH JHPHWHQ ZDDUGHQ

ZHHUJHJHYHQ� 'LW UHVXOWHHUW QLHW LQ HHQ VWDELHOH ZHHUJDYH� PDDU KHW
EHHOG JHHIW HHQ LQGUXN KRH KHW WULJJHU V\VWHHP LQJHVWHOG PRHW ZRUGHQ�

,QVWHOOHQ YDQ GH WULJJHU WLPRXW JDDW PHW GH NHX]H 7LPHRXW��� XLW KHW 7ULJ�

JHU PHQX� (HQ LQYRHUGLDORRJ YHUVFKLMQW ZDDULQ GH WLPHRXW LQ VHFRQGHQ
NDQ ZRUGHQ LQJHYRHUG�

$OV HHQ WLMG YDQ � LQJHYRHUG ZRUGW� LV HU JHHQ WLPHRXW� PDDU RRN JHHQ

WULJJHULQJ� =RGUD GH RVFLOORVFRRS NODDU LV PHW PHWHQ HQ ZHHUJHYHQ YDQ
HHQ VLJQDDO� ZRUGW RQPLGGHOOLMN RSQLHXZ JHPHWHQ HQ ZHHUJHJHYHQ�

RQJHDFKW RI KHW LQJDQJVVLJQDDO DDQ GH WULJJHUYRRUZDDUGHQ YROGRHW RI
QLHW� 'LW NDQ JHEUXLNW ZRUGHQ RP HHQ ODQJ]DDP YHUDQGHUHQG JHOLMNVSDQ�

QLQJVQLYHDX ZDDURS QLHW JHWULJJHUG NDQ ZRUGHQ WH EHNLMNHQ�

,Q GH GLDORRJ EHYLQGW ]LFK RRN HHQ DDQNUXLVYDNMH YRRU HHQ RQHLQGLJH
WLPHRXW� $OV GLW YDNMH LV DDQJHNUXLVW ]DO GH RVFLOORVFRRS RQHLQGLJ ODQJ

ZDFKWHQ WRW KHW LQJDQJVVLJQDDO DDQ GH WULJJHUYRRUZDDUGHQ YROGRHW� 'LW LV
KDQGLJ ELM HHQPDOLJH PHWLQJHQ HQ ELM GH DXWR GLVN IXQFWLH�

Metingen verrichten

:DQQHHU GH RVFLOORVFRRS LV LQJHVWHOG� NXQQHQ PHWLQJHQ YHUULFKW ZRUGHQ�

6WDQGDDUG LV GH RVFLOORVFRRS DOWLMG DDQ KHW PHWHQ HQ ZHHUJHYHQ� 9HUDQ�

GHULQJHQ LQ GH LQVWHOOLQJHQ NXQQHQ WLMGHQV KHW PHWHQ JHPDDNW ZRUGHQ HQ
ZRUGHQ RRN WLMGHQV KHW PHWHQ XLWJHYRHUG� ]RGDW GH HIIHFWHQ GLUHNW ]LFKW�

EDDU ]LMQ�

De metingen stilzetten

2P WH YRRUNRPHQ GDW HHQ QLHXZ VFKHUP PHW JHPHWHQ GDWD KHW EH�
VWDDQGH VFKHUP RYHUVFKULMIW� NDQ KHW PHWHQ HQ ZHHUJHYHQ ZRUGHQ VWLOJH�

]HW� 'LW NDQ RS YHUVFKLOOHQGH PDQLHUHQ ZRUGHQ JHGDDQ� GRRU RS GH
Pauze NQRS � � WH GUXNNHQ� GRRU RS GH WRHWV �S! WH GUXNNHQ RI
GRRU GH PHQXNHX]H 6WRS KHW FRQWLQXH PHHWSURFHV XLW KHW 0HHWZLM]H
PHQX WH DFWLYHUHQ�
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:DQQHHU KHW PHWHQ LV JHVWRSW� EOLMYHQ GH ODDWVW JHPHWHQ ZDDUGHQ RS KHW

VFKHUP VWDDQ� YHUDQGHUW GH Pauze NQRS LQ HHQ Play NQRS � � HQ

ZRUGW GH One shot NQRS � � EHVFKLNEDDU�

+HW JHPHWHQ VLJQDDO NDQ QX XLWJHEUHLG EHVWXGHHUG ZRUGHQ�

2P QX HHQ HHQPDOLJH PHWLQJ XLW WH YRHUHQ� NDQ RS GH One shot NQRS
ZRUGHQ JHGUXNW� RS GH WRHWV �O! ZRUGHQ JHGUXNW RI GH PHQXNHX]H
9RHU HHQ HQNHOH PHWLQJ XLW XLW KHW 0HHWZLM]H PHQX JHDFWLYHHUG ZRUGHQ�

&RQWLQX PHWHQ NDQ ZHHU JHVWDUW ZRUGHQ GRRU� GRRU RS GH Play NQRS WH
GUXNNHQ� GRRU RS GH WRHWV �S! WH GUXNNHQ RI GRRU GH PHQXNHX]H 6WDUW
KHW FRQWLQXH PHHWSURFHV XLW KHW0HHWZLM]HPHQX WH DFWLYHUHQ�

'H One shot NQRS ZRUGW ZHHU XLWJHVFKDNHOG�

Auto disk metingen verrichten

'H RVFLOORVFRRS NDQ PHWLQJHQ DXWRPDWLVFK RS VFKLMI RSVODDQ� 'LW NDQ

JHEUXLNW ZRUGHQ ZDQQHHU ELMY� HHQ ]R QX HQ GDQ YRRUNRPHQGH VWRRU�
SXOV JHPHWHQ PRHW ZRUGHQ� 'RRU GH DXWR GLVN IXQFWLH WH JHEUXLNHQ ]DO

GH RVFLOORVFRRS ZDFKWHQ WRW GH VWRRUSXOV RS WUHHGW� $OV GH SXOV NRPW�
ZRUGW KLM JHPHWHQ HQ RS VFKLMI RSJHVODJHQ� 'H GDWXP HQ WLMGWLS GDW GH

SXOV RSWUHHGW ZRUGW RRN RSJHVODJHQ� 'H RVFLOORVFRRS JDDW GDDUQD ZHHU
RS QLHXZH VWRRUSXOVHQ ZDFKWHQ�

2P GH DXWR GLVN IXQFWLH WH JHEUXLNHQ� PRHW GH RVFLOORVFRRS HHUVW YROOH�

GLJ LQJHVWHOG ZRUGHQ �JHYRHOLJKHLG� WULJJHU QLYHDX� UHFRUGOHQJWH� VDPSOH�
IUHTXHQWLH HQ]��� 2SHQ GDQ KHW 0HHWZLM]H PHQX HQ NLHV $XWR GLVN��� (HQ

VSHFLDDO DXWR GLVN YHQVWHU YHUVFKLMQW� ,Q GLW YHQVWHU ZRUGHQ HHQ VFKLMIHHQ�
KHLG� GLUHFWRU\ HQ EHVWDQGVQDDP YRRU GH JROIYRUP EHVWDQGHQ LQJHYXOG�

9RRU GH EHVWDQGVQDDP ]LMQ � WHNHQV EHVFKLNEDDU� GH DXWR GLVN IXQFWLH
SODDWVW ]HOI HHQ GULH�FLMIHULJ YROJQXPPHU DDQ GH EHVWDQGVQDDP� 2QGHU LQ

KHW YHQVWHU JHHIW HHQ VWDDIJUDILHN GH EHVFKLNEDUH VFKLMIUXLPWH ZHHU�

+HW WULJJHU V\VWHHP YDQ GH RVFLOORVFRRS KHHIW HHQ WLPHRXW IXQFWLH� :DQ�
QHHU KHW LQJDQJVVLJQDDO QLHW ELQQHQ HHQ LQJHVWHOGH WLMG DDQ GH WULJJHU

YRRUZDDDUGHQ YROGRHW� ]DO HHQ WULJJHU JHIRUFHHUG ZRUGHQ� ]RGDW WRFK
JHPHWHQ ZRUGW� +LHUPHH NDQ HHQ RQEHNHQG VLJQDDO WRFK ]LFKWEDDU JH�
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PDDNW ZRUGHQ� 'LW NDQ LQ GH DXWR GLVN IXQFWLH HFKWHU RQJHZHQVW ]LMQ�

'DDURP LV HHQ DDQNUXLVYDNMH EHVFKLNEDDU ZDDUPHH GH WLPHRXW RS RQHLQ�
GLJ JH]HW NDQ ZRUGHQ� 'H RVFLOORVFRRS ]DO GDQ RQHLQGLJ ODQJ ZDFKWHQ WRW

KHW VLJQDDO DDQ GH WULJJHU YRRUZDDUGHQ YROGRHW� 0RHW HHQ EHSDDOG VSDQ�
QLQJV QLYHDX ELMY� HONH �� PLQXWHQ JHFRQWUROHHUG ZRUGHQ� GDQ NDQ GH

WULJJHU WLPHRXW RS �� PLQXWHQ JH]HW ZRUGHQ HQ KHW WULJJHUQLYHDX ]RGD�
QLQJ GDW HU QLHW JHWULJJHUG ZRUGW� 'H DXWR GLVN ]DO GDQ DOV JHYROJ YDQ GH

WULJJHU WLPHRXW HONH �� PLQXWHQ HHQ PHWLQJ GRHQ HQ RSVODDQ�

$OV DOOHV LV LQJHVWHOG� NDQ KHW PHWHQ JHVWDUW ZRUGHQ GRRU RS GH Start
NQRS WH GUXNNHQ� 'H Annuleren NQRS YHUDQGHUW LQ HHQ Stop NQRS HQ
KHW PHWHQ EHJLQW�

'H DXWR GLVN PHWLQJHQ VWRSSHQ ZDQQHHU RS GH Stop NQRS ZRUGW JH�
GUXNW RI ZDQQHHU GH VFKLMI YRO LV�

Opmerking ,Q GH URRW YDQ HHQ VFKLMI NXQQHQ PD[LPDDO ��� EHVWDQGHQ

RSJHQRPHQ ZRUGHQ� 0DDN� RP PHHU EHVWDQGHQ RS WH
NXQQHQ VODDQ� HHQ GLUHFWRU\ RS GH EHVWUHIIHQGH VFKLMI� ,Q

HHQ GLUHFWRU\ NXQQHQ QDPHOLMN YHHO PHHU EHVWDQGHQ RSJH�
VODJHQ ZRUGHQ�

(HQ 5$0 GLVN KHHIW HHQ LQVWHOEDDU DDQWDO �HQWULHV� �VWDQ�
GDDUG ��� HQ NDQ QLHW PHHU EHVWDQGHQ RSVODDQ GDQ HU HQ�

WULHV EHVFKLNEDDU ]LMQ� 'H DXWR GLVN IXQFWLH ]DO LQ GDW JHYDO
VWRSSHQ PHW HHQ �VFKLMI YRO� PHGHGHOLQJ� KRHZHO HU QRJ

YROGRHQGH UXLPWH NDQ ]LMQ YROJHQV '26 RI :LQGRZV�

Opmerking 'H DXWR GLVN IXQFWLH NDQ QLHW PHHU GDQ ��� JROIYRUPHQ

RSVODDQ

Automatisch instellen

:DQQHHU HHQ RQEHNHQG VLJQDDO RS GH RVFLOORVFRRS LV DDQJHVORWHQ� NDQ
GLHHHQYRXGLJV ZRUGHQ LQJHVWHOG GRRU GH $XWR VHWXS XLW WH YRHUHQ�

'H $XWR VHWXS IXQFWLH ZRUGW JHVWDUW GRRU XLW KHW 0HHWZLM]H PHQX GH

NHX]H $XWR VHWXS WH NLH]HQ RI GRRU RS GH Auto setup NQRS � � WH

GUXNNHQ�
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'H]H IXQFWLH ]HW YDQ EHLGH NDQDOHQ GH JHYRHOLJKHLG RS DXWR UDQJLQJ�

]RGDW GH RSWLPDOH VLJQDDOJURRWWH RS KHW VFKHUP VWDDW� 9HUGHU ZRUGW YDQ
KHW NDQDDO ZDDURS JHWULJJHUG ZRUGW� KHW WULJJHU QLYHDX RS DXWR OHYHO

JH]HW� ]RGDW KHW VLJQDDO DOWLMG DDQ GH WULJJHUYRRUZDDUGHQ YROGRHW�

'DDUQD ZRUGW DDQ GH KDQG YDQ KHW NDQDDO ZDDURS JHWULJJHUG ZRUGW GH
WLMGEDVLV ]R LQJHVWHOG GDW WXVVHQ WZHH HQ ]HV SHULRGHQ YDQ KHW VLJQDDO RS

KHW VFKHUP VWDDQ�

'H DXWR VHWXS GRHW QLHWV PHW GH VLJQDDO NRSSHOLQJ HQ GH PHHWZLM]H
�NDQDDO �� NDQDDO � RI NDQDDO � HQ ���

Kruisdraadmetingen verrichten

9RRU KHW XLWYRHUHQ YDQ PHWLQJHQ RS GH JHPHWHQ ZDDUGHQ ]LMQ WZHH SDDU

NUXLVGUDGHQ EHVFKLNEDDU� (ON SDDU NUXLVGUDGHQ EHVWDDW XLW HHQ KRUL]RQWDOH
HQ HHQ YHUWLNDOH GUDDG� GLH RYHUDO ELQQHQ �HQ EXLWHQ� KHW VLJQDDOVFKHUP

JHSODDWVW NXQQHQ ZRUGHQ� :DDU GH WZHH GUDGHQ HONDDU NUXLVHQ ]LW HHQ
NRSSHOLQJ� 'H NRSSHOLQJ YDQ GH OLQNHU NUXLVGUDDG LV SDDUV� GH NRSSHOLQJ

YDQ GH UHFKWHU NUXLVGUDDG LV ]ZDUW�

Kruisdraden aanzetten

*D QDDU KHW .UXLVGUDGHQ PHQX RP GH NUXLVGUDGHQ DDQ WH ]HWWHQ HQ
VHOHFWHHU /DQJH NUXLVGUDGHQ RI .RUWH NUXLVGUDGHQ� /DQJH NUXLVGUDGHQ

ZRUGHQ YDQ VLJQDDOVFKHUPUDQG WRW VLJQDDOVFKHUPUDQG JHWHNHQG� GH NRUWH
]LMQ NOHLQH NUXLVMHV URQG GH NRSSHOLQJ� +HW .UXLVGUDGHQPHQX EHYLQGW ]LFK

LQ KHW KRRIGPHQX� PDDU NDQ RRN RSJHURHSHQ ZRUGHQ GRRU GH UHFKWHU
PXLVNQRS LQ KHW VLJQDDOVFKHUP LQ WH GUXNNHQ� :DQQHHU GH NUXLVGUDGHQ

DDQ VWDDQ� YHUVFKLMQW RRN HHQ NUXLVGUDDGXLWOH]LQJ YHQVWHU�

'H NUXLVGUDGHQ ]LMQ JHUHODWHHUG DDQ GH JROIYRUP� 'LW EHWHNHQW GDW ZDQ�
QHHU GH UHFRUG YLHZ RIIVHW RI JDLQ ZRUGW YHUDQGHUG� GH NUXLVGUDDGSRVLWLH

PHH YHUDQGHUW ]RGDW GH NUXLVGUDDG RS GH]HOIGH SRVLWLH LQ GH JROIYRUP
EOLMIW VWDDQ� :DQQHHU GH LQJDQJVJHYRHOLJKHLG� GH VRIWZDUH RIIVHW RI GH

VRIWZDUH JDLQ ZRUGW YHUDQGHUG EOLMIW GH NUXLVGUDDG RS GH]HOIGH VSDQQLQJV�
ZDDUGH VWDDQ� +LHUGRRU NXQQHQ NUXLVGUDGHQ EXLWHQ KHW VLJQDDOVFKHUP

WHUHFKW NRPHQ� ,Q GH UHFRUG YLHZ VFUROO EDU ZRUGHQ WZHH URGH OLMQHQ
JHWHNHQG GLH GH SRVLWLH YDQ GH NUXLVGUDGHQ LQ KHW UHFRUG YRRUVWHOOHQ�
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*D� RP HHQ NUXLVGUDDG WH YHUSODDWVHQ� PHW GH PXLV QDDU GH EHWUHIIHQGH

GUDDG� 'H PXLV DDQZLM]HU ]DO YDQ YRUP YHUDQGHUHQ�

YHUSODDWV HHQ KRUL]RQWDOH GUDDG
YHUSODDWV HHQ YHUWLFDOH GUDDG

YHUSODDWV HHQ NUXLVGUDDGSDDU

Tip .UXLVGUDGHQ GLH EXLWHQ KHW VFKHUP VWDDQ NXQQHQ ELQQHQ KHW
VFKHUP JHKDDOG ZRUGHQ GRRU GH PXLV DDQZLM]HU RS GH UDQG YDQ

KHW VFKHUP WH ]HWWHQ ZDDU GH NUXLVGUDDG ]LFK YRRUELM EHYLQGW� 'H
PXLV DDQZLM]HU ]DO YDQ YRUP YHUDQGHUHQ�

'H SRVLWLH YDQ GH NUXLVGUDGHQ LQ KHW UHFRUG ZRUGW RRN ZHHUJHJH�
YHQ LQ GH UHFRUG VFKDOLQJ VFUROOEDU� PHW WZHH URGH OLMQWMHV�

'UXN� DOV GH PXLV DDQZLM]HU YDQ YRUP YHUDQGHUG LV� GH OLQNHU PXLVNQRS LQ

HQ VOHHS GH NUXLVGUDDG QDDU GH JHZHQVWH SRVLWLH� $OV GLH EHUHLNW LV� NDQ GH
OLQNHU PXLVNQRS ZHHU ORVJHODWHQ ZRUGHQ� 'H RRUVSURQNHOLMNH PXLV DDQ�

ZLM]HU NRPW WHUXJ�

Instellen van de kruisdraadmetingen

0HW GH NUXLVGUDGHQ LV KHW PRJHOLMN KHW LQJDQJVVLJQDDO RS GLYHUVH PDQLH�
UHQ WH PHWHQ� 'UXN� RP GH NUXLVGUDDGPHWLQJHQ LQ WH VWHOOHQ� RS GH LQVWHO�

OLQJHQ NQRS LQ KHW NUXLVGUDDGXLWOH]LQJ YHQVWHU �KHW PHHVW UHFKWVH NQRSMH
YDQ GH NQRSMHV DDQ GH OLQNHU NDQW YDQ KHW YHQVWHU�� (U YHUVFKLMQW QX HHQ

PHQX ZDDULQ DOOH LQVWHOOLQJHQ JHPDDNW NXQQHQ ZRUGHQ� 'LW PHQX YHU�
VFKLMQW RRN ZDQQHHU GH UHFKWHU PXLVNQRS ERYHQ GH WDEHO LQ KHW NUXLV�

GUDDGXLWOH]LQJ YHQVWHU ZRUGW LQJHGUXNW�

Voltmeter metingen
$OOH PHWLQJHQ ZHONH JHVHOHFWHHUG NXQQHQ ZRUGHQ XLW KHW YROWPHWHU

PHWLQJHQ VXEPHQX ]LMQ RRN EHVFKLNEDDU LQ GH YROWPHWHU� +HW HQLJH
YHUVFKLO WXVVHQ GH PHWLQJHQ LV GDW GH YROWPHWHU JHEUXLN PDDNW YDQ GH

UHVXOWDWHQ YDQ GH WZHH YRRUJDDQGH PHWLQJHQ HQ GH]H XLWPLGGHOG PHW GH
KXLGLJH ZDDUGH� 9RRU HHQ FRPSOHWH EHVFKULMYLQJ YDQ GH PHWLQJHQ� ]LH

KHW KRRIGVWXN RYHU GH YROWPHWHU�
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Tijd
6WLMJWLMG OLQNV� GH VWLMJWLMG YDQ KHW VLJQDDO RS GH SRVLWLH YDQ GH

OLQNHU NUXLVGUDDG ZRUGW EHSDDOG� 'H VWLMJWLMG

ZRUGW EHSDDOG GRRU GH GLFKWVWELM]LMQGH QXO�
GRRUJDQJ ��PD[ � PLQ� � � UHODWLHI DDQ GH

NUXLVGUDDGSRVLWLH WH YLQGHQ� 'DQ ZRUGHQ GH
��� HQ ��� ZDDUGHQ EHUHNHQG� 1X ZRU�

GHQ GH ��� HQ ��� SRVLWLHV OLQNV HQ UHFKWV
YDQ KHW QXOGRRUJDQJVSXQW RSJH]RFKW� 'RRU

JHEUXLN WH PDNHQ YDQ KHW DDQWDO SXQWHQ WXVVHQ
GH ��� HQ ��� SRVLWLHV ZRUGW GH VWLMJWLMG

EHSDDOG�
6WLMJWLMG UHFKWV� GH VWLMJWLMG YDQ KHW VLJQDDO RS GH SRVLWLH YDQ GH

UHFKWHU NUXLVGUDDG ZRUGW EHSDDOG�
6DPSOH WLMG OLQNV� GRRU JHEUXLN WH PDNHQ YDQ GH SRVLWLH YDQ GH

OLQNHU NUXLVGUDDG� ZRUGW GH WLMG ZDDURS KHW
JHVHOHFWHHUGH VDPSOH JHQRPHQ LV ZHHUJHJH�

YHQ�
6DPSOH WLMG UHFKWV� GRRU JHEUXLN WH PDNHQ YDQ GH SRVLWLH YDQ GH

UHFKWHU NUXLVGUDDG� ZRUGW GH WLMG ZDDURS KHW
JHVHOHFWHHUGH VDPSOH JHQRPHQ LV ZHHUJHJH�

YHQ�
6DPSOH WLMG YHUVFKLO� KHW YHUVFKLO WXVVHQ GH UHFKWHU HQ OLQNHU VDP�

SOHWLMG ZRUGW EHSDDOG�
.UXLVGUDGHQ IUHTXHQWLH� GRRU JHEUXLN WH PDNHQ YDQ KHW DDQWDO VDPSOHV

WXVVHQ GH OLQNHU HQ GH UHFKWHU NUXLVGUGDDG
ZRUGW GH IUHTXHQF\ EHSDDOG� 'H EHUHNHQLQJ

ZRUGW JHGDDQ DDQ GH KDQG YDQ GH YROJHQGH
IRUPXOH� �DDQWDO VDPSOHV WXVVHQ GH NUXLVGUD�

GHQ � WRWDDO DDQWDO VDPSOHV� 
 VDPSOH IUHTXHQ�
WLH� 2P HHQ FRUUHFWH IUHTXHQWLH WH EHSDOHQ

GLHQW DOWLMG ppQ SHULRGH WH ZRUGHQ JHVHOHF�
WHHUG� 2RN NDQ GH IUHTXHQWLH YHUPHQLJYXO�

GLJG ZRUGHQ PHW KHW DDQWDO WXVVHQOLJJHQGH
SHULRGHQ�
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Spanning
6SDQQLQJ OLQNV� GH VSDQQLQJ YDQ GH OLQNHU NUXLVGUDDG ZRUGW

ZHHUJHJHYHQ�

6SDQQLQJ UHFKWV� GH VSDQQLQJ YDQ GH UHFKWHU NUXLVGUDDG ZRUGW
ZHHUJHJHYHQ�

6SDQQLQJVYHUVFKLO� KHW YHUVFKLO WXVVHQ GH VSDQQLQJ YDQ GH OLQNHU
HQ GH UHFKWHU NUXLVGUDDG ZRUGW EHUHNHQG�

'RRU GH PLQ HQ PD[ ZDDUGH YDQ KHW VLJQDDO
WH VHOHFWHUHQ� ZRUGW GH WRS�WRS ZDDUGH EH�

SDDOG�

Slew rate
6OHZ UDWH OLQNV� GH VOHZ UDWH RS GH SRVLWLH YDQ GH OLQNHU NUXLV�

GUDDG ZRUGW EHSDDOG� 'H VOHZ UDWH LV KHW
VSDQQLQJVYHUVFKLO ZDW HHQ VLJQDDO VWLMJW RI GDDOW

SHU PLOOLVHFRQGH�
6OHZ UDWH UHFKWV� GH VOHZ UDWH RS GH SRVLWLH YDQ GH UHFKWHU

NUXLVGUDDG ZRUGW EHSDDOG�

Faseverschil
$OV WZHH NDQDOHQ ZRUGHQ JHPHWHQ� NDQ KHW IDVHYHUVFKLO WXVVHQ GH WZHH

VLJQDOHQ JHPHWHQ ZRUGHQ� 'LW JHEHXUW JHKHHO DXWRPDWLVFK� (HUVW ZRUGW
RQGH]RFKW RI EHLGH VLJQDOHQ HHQ JHOLMNH IUHTXHQWLH KHEEHQ� $OV GH IUH�

TXHQWLH QLHW JHOLMN LV� ZRUGW GH IDVHPHWLQJ QLHW XLWJHYRHUG� $/V GH IUH�
TXHQWLH JHOLMN LV� ZRUGW YDQDI KHW WULJJHUPRPHQW LQ KHW JHPHWHQ UHFRUG

JH]RFKW QDDU QXOGRRUJDQJHQ LQ GH EHLGH VLJQDOHQ� 0HW GH SRVLWLHV YDQ GH
QXOGRRUJDQJHQ ZRUGW GDQ KHW IDVHYHUVFKLO EHSDDOG YDQ NDQDDO � WHQ RS�

]LFKWH YDQ NDQDDO �� ZDW RS GH YROJHQGH PDQLHUHQ NDQ ZRUGHQ ZHHUJH�
JHYHQ�

*UDGHQ� KHW IDVHYHUVFKLO LQ JUDGHQ
5DGLDOHQ� KHW IDVHYHUVFKLO LQ UDGLDOHQ

FRV��� 'H FRVLQXV YDQ G H IDVHKRHN

Stel referentie weerstand in
'H G%P HQ SRZHU EHUHNHQLQJHQ JHEUXLNHQ HHQ UHIHUHQWLH ZHHUVWDQG�

'H ZDDUGH YDQ GH ZHHUVWDQG NDQ LQJHVWHOG ZRUGHQ GRRU JHEUXLN WH
PDNHQ YDQ GH]H RSWLH� 'H ZDDUGH PRHW LQ 2KP RSJHJHYHQ ZRUGHQ HQ

LV VWDQGDDUG ���6�
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Auto. correctie punten
'RRU GH]H RSWLH XLW KHW SRSXS PHQX WH VHOHFWHUHQ� NDQ GH DXWRPDWLVFKH
FRUUHFWLH YDQ GH NUXLVGUDGHQ QDDU KHW GLFKWVELM]LMQGH QXOSXQW GRRUJDQJ LQ�

RI XLWJHVFKDNHOG ZRUGHQ� 'H UHFKWHU NUXLVGUDDG ZRUGW DOWLMG HHQ RI PHHU
SHULRGHQ WHQ RS]LFKWH YDQ GH OLQNHU NUXLVGUDDG JHSODDWVW� 2P GH IUHTXHQ�

WLH RI GXW\ F\FOH WH EHSDOHQ� GLHQW GH UHFKWHU NUXLVGUDGHQ DDQ KHW HLQGH
YDQ GH WZHHGH SHULRGH RI YHUGHU JHSODDWVW WH ZRUGHQ YRRU HHQ FRUUHFW

UHVXOWDDW�

Auto. volgende kruisdraden
,QGLHQ GH]H RSWLH LQJHVFKDNHOG LV� ZRUGHQ GH VSDQQLQJVQLYHDX
V YDQ GH

NUXLVGUDGHQ DXWRPDWLVFK JHOLMN JHVWHOG DDQ GH VSDQQLQJVQLYHDX
V YDQ GH
ELMEHKRUHQGH VDPSOHV�

Bereken waarde
,QGLHQ GH]H RSWLH XLWJHVFKDNHOG LV� ZRUGHQ JHHQ QLHXZH EHUHNHQLQJHQ
JHGDDQ WRWGDW GH RSWLH LQJHVFKDNHOG ZRUGW�

Geef naam van meting weer
Geef gemeten waarde weer
Geef meeteenheid weer
2P GH UXLPWH GLH KHW ZLQGRZ RS KHW VFKHUP LQQHHPW WHUXJ WH EUHQJHQ�
NXQQHQ GH QDDP YDQ GH PHWLQJ� GH JHPHWHQ ZDDUGH HQ�RI GH PHHWHHQ�

KHLG YHUERUJHQ ZRUGHQ� 'LW UHVXOWHHUW LQ KHW YHUGZLMQHQ YDQ GH EHWUHI�
IHQGH NRORP� ZDW UHVXOWHHUW LQ HHQ VPDOOHU ZLQGRZ�

Weergave font
'RRU GH]H RSWLH WH VHOHFWHUHQ� NDQ KHW OHWWHUW\SH GDW JHEUXLNW ZRUGW
YRRU KHW ZHHUJHYHQ YDQ GH VWULQJV HQ GH ZDDUGHQ YHUDQGHUG ZRUGHQ�

'H IRQW LQVWHOOLQJHQ GLH JHZLM]LJG NXQQHQ ZRUGHQ ]LMQ� IRQWQDDP� IRQWVWLMO
HQ GH IRQWNOHXU�

Achtergrond kleur
'RRU GH]H RSWLH WH VHOHFWHUHQ� NDQ GH DFKWHUJURQGNOHXU DDQJHSDVW ZRU�
GHQ� 6RPPLJH IRQWNOHXUHQ� DOV ELMYRRUEHHOG OLFKW JURHQ� NRPHQ QLHW JRHG

XLW RS HHQ ZLWWH DFKWHUJURQG� 9HUDQGHU LQ GDW JHYDO GH DFKWHUJURQGNOHXU
QDDU ELMYRRUEHHOG ]ZDUW YRRU HHQ EHWHU UHVXOWDDW�
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Actieve kanaal instellen

'H NUXLVGUDGHQ NXQQHQ YDQ PDDU HHQ NDQDDO WHJHOLMN PHWLQJHQ EHSDOHQ�

'H NQRSSHQ OLQNV ERYHQ LQ GH WLWHOEDON YDQ KHW NUXLVGUDDGXLWOH]LQJ YHQVWHU

NXQQHQ JHEUXLNW ZRUGHQ RP KHW NDQDDO WH VHOHFWHUHQ ZDDUYDQ GDWD JH�
EUXLNW ZRUGW RP GH JHVHOHFWHHUGH PHWLQJHQ WH EHUHNHQHQ�

(U ]LMQ WZHH PDQLHUHQ RP WH ZLVVHOHQ WXVVHQ GH NDQDOHQ� QDPHOLMN KHW

LQGUXNNHQ YDQ GH NQRSSHQ PHW GH PXLV RI GH RYHUHHQNRPHQGH QXP�
PHU RS KHW WRHWVHQERUG LQGUXNNHQ�

Kruisdraaduitlezing tonen of verbergen

+HW OLQNHU NQRSMH YDQ GH WZHH NQRSMHV UHFKWV ERYHQ LQ GH WLWHOEDON YDQ

KHW NUXLVGUDDGXLWOH]LQJ YHQVWHU NDQ JHEUXLNW ZRUGHQ RP GH WDEHO PHW GH
JHPHWHQ ZDDUGHQ WH ODWHQ ]LHQ � � RI WH YHUEHUJHQ � �� ,QGLHQ GH GDWD

YHUERUJHQ LV� NRPW GH KRRJWH YDQ KHW YHQVWHU RYHUHHQ PHW GH KRRJWH
YDQ GH WLWHOEDON�

Kruisdraden uitzetten

2P GH NUXLVGUDGHQ XLW WH ]HWWHQ NDQ GH NHX]H *HHQ NUXLVGUDGHQ XLW KHW

.UXLVGUDGHQ PHQX JHVHOHFWHHUG ZRUGHQ� +HW .UXLVGUDGHQ PHQX LV WH
EHUHLNHQ YLD KHW KRRIGPHQX RI GRRU LQ KHW VLJQDDOVFKHUP RS GH UHFKWHU

PXLVNQRS WH GUXNNHQ� $OV GH NUXLVGUDGHQ ZRUGHQ XLWJH]HW� YHUGZLMQW RRN
GH NUXLVGUDGHQ XLWOH]LQJ�

'H NUXLVGUDGHQ NXQQHQ RRN ZRUGHQ XLWJH]HW GRRU RS GH VOXLWNQRS � �

LQ GH WLWHOEDON YDQ KHW NUXLVGUDGHQXLWOH]LQJ YHQVWHU WH GUXNNHQ�

In- en uitzoomen

:DQQHHU HHQ JHGHHOWH YDQ KHW VFKHUP YHUJURRW PRHW ZRUGHQ WRW
VFKHUPYXOOHQG� LV GDW KHW KDQGLJVW PHW GH ]RRPIXQFWLH WH GRHQ�

'H ]RRPIXQFWLH ZRUGW JHDFWLYHHUG GRRU RS GH Zoom NQRS � � WH

GUXNNHQ� 'H NQRS EOLMIW LQJHGUXN WRW GH ]RRPIXQFWLH NODDU LV�
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:DQQHHU GH ]RRPIXQFWLH JHVHOHFWHHUG LV� NDQ HHQ UHFKWKRHNLJ JHGHHOWH

YDQ KHW VFKHUP PHW GH PXLV JHVHOHFWHHUG ZRUGHQ� 3ODDWV GH PXLV RS
HHQ YDQ GH KRHNHQ YDQ KHW UHFKWKRHNLJH JHGHHOWH GDW JHVHOHFWHHUG PRHW

ZRUGHQ� 'UXN GDQ GH OLQNHU PXLVNQRS LQ� KRXGW KHP LQJHGUXNW HQ YHU�
VOHHS GH PXLV QDDU GH RYHUVWDDQGH KRHN YDQ GH UHFKWKRHN� 7LMGHQV KHW

VOHSHQ ZRUGW HHQ JHVWUHHSWH UHFKWKRHN JHWHNHQG� GLH KHW JHVHOHFWHHUGH
JHELHG DDQJHHIW� /DDW GH PXLVNQRS ZHHU ORV DOV KHW MXLVWH JHELHG JHVHOHF�

WHHUG LV� 1X ZRUGW KHW JHVHOHFWHHUGH JHELHG VFKHUPYXOOHQG JHPDDNW
GRRU GH VRIWZDUH RIIVHW HQ VRIWZDUH JDLQ YDQ EHLGH NDQDOHQ DDQ WH SDVVHQ

HQ GH UHFRUG YLHZ RIIVHW HQ GH UHFRUG YLHZ JDLQ DDQ WH SDVVHQ�
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Hoofdstuk 3
De voltmeter

:DQQHHU YDQ GH LQJDQJVVLJQDOHQ DOOHHQ GH JURRWWH EHODQJULMN LV HQ QLHW GH
WLMGVUHODWLH RI GH IUHTXHQWLHFRPSRQHQWHQ� LV GH YROWPHWHU HHQ JHVFKLNW

LQVWUXPHQW� +HW SURJUDPPD LV XLWJHUXVW PHW HHQ WZHH�NDQDDOV YROWPHWHU
PHW GLJLWDOH HQ DQDORJH XLWOH]LQJ� 'H ZHUNLQJ YDQ GH YROWPHWHU LV DOV

YROJW�

& (U ZRUGHQ PLQLPDDO ��� PHHWSXQWHQ JHPHWHQ�
& 'H JHPHWHQ GDWD ZRUGW EHZHUNW� ELMY� GH EHUHNHQLQJ YDQ GH 506

ZDDUGH RI GH WRS�WRS ZDDUGH� (U ]LMQ �� PRJHOLMNH EHZHUNLQJHQ�
& 'H PHHWZDDUGH ZRUGW ZHHUJHJHYHQ RS KHW VFKHUP� ELMY�� GH

ZDDUGHQ YDQ NDQDDO � HQ � ELM HONDDU RSWHOOHQ HQ ZHHUJHYHQ RS
NDQDDO �� (U ]LMQ �� PRJHOLMNKHGHQ YRRU KHW ZHHUJHYHQ YDQ GH

PHHWZDDUGHQ�

9RRU LHGHU NDQDDO KHHIW GH YROWPHWHU WRW PD[LPDDO GULH GLVSOD\V RP JH�
PHWHQ ZDDUGHQ RS ZHHU WH JHYHQ� 'H ZHHUJHJHYHQ ZDDUGH LQ LHGHU

GLVSOD\ LV YROOHGLJ DDQ WH SDVVHQ QDDU HLJHQ ZHQVHQ� 7HYHQV LV HU ELM LHGHU
GLVSOD\ RRN HHQ VWDDIJUDILHN EHVFKLNEDDU� RP HHQ VQHOOH LQGLFDWLH YDQ GH

JURRWWH YDQ KHW VLJQDDO WHQ RS]LFKWH YDQ KHW LQJDQJVEHUHLN ZHHU WH JHYHQ�
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9DQ DOOH LQVWUXPHQWHQ KHHIW GH YROWPHWHU GH ODDJVWH LQVWHOOLQJHQSULRULWHLW�

'LW EHWHNHQW GDW ZDQQHHU ELMYRRUEHHOG RRN GH RVFLOORVFRRS DFWLHI LV�
DXWRPDWLVFK GH UHFRUGOHQJWH HQ KHW DDQWDO SUH� HQ SRVWVDPSOHV YDQ GH

RVFLOORVFRRS JHEUXLNW ZRUGHQ LQ GH YROWPHWHU� 'H YROWPHWHU JHEUXLNW
DOOHHQ GH SRVWVDPSOHV RP GH PHWLQJHQ RS WH YHUULFKWHQ� :DQQHHU PLQ�

GHU GDQ ��� SRVWVDPSOHV EHVFKLNEDDU ]LMQ� ZRUGHQ HU LQ GH YROWPHWHU
JHHQ EHUHNHQLQJHQ XLWJHYRHUG HQ ZRUGW HHQ ZDDUVFKXZLQJVPHGHGHOLQJ

ZHHUJHJHYHQ� 'H HQLJH LQVWHOOLQJ GLH GH YROWPHWHU ]HOIVWDQGLJ NDQ DDQ�
SDVVHQ ZDQQHHU GH RVFLOORVFRRS RI GH VSHFWUXP DQDO\]HU DFWLHI LV� LV GH

VDPSOHIUHTXHQWLH�

Het meetsysteem van de voltmeter

'H YROWPHWHU QHHPW ��� VDPSOHV YDQ KHW LQJDQJVVLJQDDO PHW HHQ ]HNHUH
VDPSOHIUHTXHQWLH� 'H]H ��� VDPSOHV ZRUGHQ JHEUXLNW RP YHUVFKHLGHQH

EHUHNHQLQJHQ RS XLW WH YRHUHQ�

'H YROWPHWHU KHHIW HHQ EHSHUNW IUHTXHQWLHEHUHLN ZDDULQ GH JHPHWHQ
ZDDUGHQ FRUUHFW ZRUGHQ ZHHUJHJHYHQ� :DQQHHU GH SHULRGHWLMG YDQ KHW

LQJDQJVVLJQDDO YHHO JURWHU LV GDQ GH WLMG ZDDULQ JHPHWHQ ZRUGW �GH ���
VDPSOHV�� ZRUGW HHQ YHUNHHUGH ZDDUGH ZHHUJHJHYHQ� =LH RRN GH RQ�

GHUVWDDQGH ILJXXU�

:DQQHHU GH WLMG ZDDULQ GH ��� VDPSOHV ZRUGHQ JHPHWHQ WH ODQJ LV WHQ
RS]LFKWH YDQ GH SHULRGHWLMG YDQ KHW LQJDQJVVLJQDDO� NDQ aliasing RQWVWDDQ
�]LH RRN KHW KRRIGVWXN RYHU GH RVFLOORVFRRS��

Instellen van het frequentiebereik

2P IRXWHQ DOV KLHUYRRU JHQRHPG WH YRRUNRPHQ� PRHW KHW IUHTXHQWLH�
EHUHLN YDQ GH YROWPHWHU MXLVW ZRUGHQ LQJHVWHOG� ,QVWHOOHQ YDQ KHW IUHTXHQ�
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WLHEHUHLN KRXGW LQ GDW GH VDPSOHIUHTXHQWLH DDQJHSDVW ZRUGW� 'RRU GH

NHX]H )UHTXHQWLHEHUHLN XLW KHW ,QVWHOOLQJHQ PHQX WH VHOHFWHUHQ� NDQ HHQ
IUHTXHQWLHEHUHLN JHVHOHFWHHUG ZRUGHQ� 'H IUHTXHQWLHV JHYHQ GH PLG�

GHQIUHTXHQWLH ZHHU YDQ KHW EHUHLN ZDDUELQQHQ GH YROWPHWHU FRUUHFW
PHHW� +HW IUHTXHQWLHEHUHLN ORRSW YDQ ��� [ I

FHQWHU
WRW � [ I

FHQWHU
� ,QGLHQ $XWR

IUHT� JHVHOHFWHHUG ZRUGW� EHSDDOW GH YROWPHWHU ]HOI GH EHVWH IUHTXHQWLH�
'LW UHVXOWHHUW LQ HHQ JURWHU WLMGVLQWHUYDO WXVVHQ KHW DDQSDVVHQ YDQ GH

ZDDUGHQ LQ GH GLVSOD\V� 'LW KHHIW RRN HIIHFW RS HYHQWXHOH DQGHUH DFWLHYH
LQVWUXPHQWHQ�

Opmerking 'H $XWR IUHTXHQWLH LQVWHOOLQJ LQ GH YROWPHWHU RYHUVFKULMIW GH

VDPSOH IUHTXHQWLH LQVWHOOLQJ LQ GH RVFLOORVFRRS RI GH VSHF�
WUXP DQDO\]HU� 'DW ]DO UHVXOWHUHQ LQ HHQ PLQGHU EUXLNEDUH

ZHHUJDYH YDQ KHW LQJDQJVVLJQDDO LQ GLH LQVWUXPHQWHQ�

2P GLW WH YRRUNRPHQ� NDQ GH RSWLH 6FRSH IUHT� JHNR]HQ ZRUGHQ� 'H
YROWPHWHU JHEUXLNW GDQ GH VDPSOHIUHTXHQWLH XLW GH RVFLOORVFRRS RI GH

VSHFWUXP DQDO\]HU�

Kanalen weergeven

'H YROWPHWHU KHHIW YHUVFKLOOHQGH PDQLHUHQ RP GH WZHH NDQDOHQ WH PH�
WHQ HQ ZHHU WH JHYHQ� 2SHQ KHW ,QVWHOOLQJHQ PHQX HQ NLHV .DQDOHQ� (U

YHUVFKLMQW HHQ GLDORRJ ZDDULQ DOOH KDUGZDUH JHUHODWHHUGH LQVWHOOLQJHQ YDQ
GH NDQDOHQ LQJHVWHOG NXQQHQ ZRUGHQ�

0HW GH Meet kanaal RSWLH NDQ HHQ NDQDDO DDQ RI XLWJH]HW ZRUGHQ� (U
PRHW YDQ PLQLPDDO HHQ NDQDDO JHPHWHQ ZRUGHQ�

:DQQHHU YDQ VOHFKWV HHQ NDQDDO ZRUGW JHPHWHQ� ZRUGHQ GH EHGLHQLQJV�
RUJDQHQ YDQ KHW DQGHUH NDQDDO XLWJH]HW RI YHUZLMGHUG YDQ KHW VFKHUP�

Een kanaal instellen

'H NDQDOHQ YDQ GH YROWPHWHU NXQQHQ RS GLYHUVH PDQLHUHQ LQJHVWHOG

ZRUGHQ� %HLGH NDQDOHQ KHEEHQ GH]HOIGH LQVWHOOLQJHQ� DOOHHQ NDQDDO �
ZRUGW KLHU EHVSURNHQ�
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Het ingangsbereik instellen

,Q GH YROWPHWHU NDQ GH JHYRHOLJKHLG LQJHVWHOG ZRUGHQ GRRU PLGGHO YDQ

GH NDQDDO LQVWHOOLQJHQ GLDORRJ�

'H NDQDDO LQVWHOOLQJHQ GLDORRJ ZRUGW DFWLHI JHPDDNW GRRU GH RSWLH .DQD�
OHQ XLW KHW ,QVWHOOLQJHQ PHQX WH NLH]HQ� ,Q GLW GLDORRJ ]LMQ ]RZHO GH LQ�

JDQJVJHYRHOLJKHGHQ DOV DXWRUDQJLQJ EHVFKLNEDDU�

2P DXWRUDQJLQJ DDQ WH ]HWWHQ ]LMQ LQ GH 9ROWPHWHU VSHFLDOH NQRSSHQ
DDQZH]LJ� $OV DXWRUDQJLQJ LV LQJHVFKDNHOG� VWDDW HU Auto RS GH NQRS�
DQGHUV GH JHYRHOLJKHLG GLH LV LQJHVWHOG� ,QGUXNHQ YDQ GH UHFKWHU PXLV�
NQRS RS GH NQRS EUHQJW HHQ PHQX PHW GH JHYRHOLJKHGHQ QDDU YRUHQ�

Opmerking :DQQHHU DXWRUDQJLQJ LV LQJHVFKDNHOG� NXQQHQ YHUVFKHLGHQH

PHWLQJHQ QRGLJ RP GH MXLVWH JHYRHOLJKHLG WH YLQGHQ� DIKDQ�
NHOLMN YDQ KHW LQJDQJVVLJQDDO�

(HQ DQGHUH PDQLHU RP GH JHYRHOLJKHLG LQ WH VWHOOHQ LV GRRU PLGGHO YDQ

KHW WRHWVHQERUG� (QNHOH WRHWVHQ ]LMQ JHUHVHUYHHUG YRRU KHW LQVWHOOHQ YDQ
GH LQJDQJVJHYRHOLJKHLG YDQ EHLGH NDQDOHQ� 'H]H WRHWVHQ ]LMQ�

�F5! 9HUKRRJ GH JHYRHOLJKHLG YDQ NDQDDO �

�F6! 9HUODDJ GH JHYRHOLJKHLG YDQ NDQDDO �
�F7! 9HUKRRJ GH JHYRHOLJKHLG YDQ NDQDDO �

�F8! 9HUODDJ GH JHYRHOLJKHLG YDQ NDQDDO �

De signaalkoppeling instellen

+HW LQJDQJVVLJQDDO NDQ GLUHFW JHNRSSHOG ZRUGHQ DDQ GH $'& �'&� RI YLD
HHQ FRQGHQVDWRU DDQ GH $'& �$&��

%LM .RSSHOLQJ '& ZRUGW KHW JHKHOH VLJQDDO �$&�'&� GRRUJHODWHQ�

%LM .RSSHOLQJ $& ZRUGW DOOHHQ KHW $& GHHO YDQ KHW LQJDQJVVLJQDDO GRRU�

JHODWHQ� +HW LV GDQ PRJHOLMN HHQ ULPSHO YDQ ELMYRRUEHHOG ��� P9 RS
HHQ �� 9 '& VSDQQLQJ WH PHWHQ� GRRUGDW DOOHHQ GH ULPSHO GRRUJHODWHQ

ZRUGW HQ QLHW GH '& VSDQQLQJ� $& VSDQQLQJHQ PHW HHQ IUHTXHQWLH ODJHU
GDQ �� +] ZRUGHQ QLHW JRHG JHNRSSHOG�
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(U ]LMQ GULH PDQLHUHQ RP GH VLJQDDONRSSHOLQJ LQ WH VWHOOHQ� 'LW ]LMQ� GRRU

RS GH NRSSHOLQJVNQRS WH GUXNNHQ� GRRU WRHWVHQ LQ WH GUXNNHQ RI GRRU
PLGGHO YDQ GH NDQDDO LQVWHOOLQJHQ GLDORRJ� 'H NDQDDO LQVWHOOLQJHQ GLDORRJ

NDQ JHDFWLYHHUG ZRUGHQ GRRU GH .DQDOHQ RSWLH XLW KHW ,QVWHOOLQJHQ PHQX
WH VHOHFWHUHQ� ,Q GLW GLDORRJ LV GH VLJQDDO NRSSHOLQJ LQVWHOOLQJ EHVFKLNEDDU�

,Q GH NQRSSHQEDON RQGHU KHW PHQX LV YRRU LHGHU NDQDDO HHQ VLJQDDONRS�

SHOLQJ NQRS� YRRU NDQDDO � DDQ GH OLQNHU NDQW HQ YRRU NDQDDO � DDQ GH
UHFKWHU NDQW� 'H DIEHHOGLQJ RS GH NQRS JHHIW GH KXLGLJH VWDQG YDQ GH

NRSSHOLQJ ZHHU� 9DQ GH KLHURQGHU VWDDQGH NQRSSHQ JHHIW GH OLQNHU GH
VWDQG $& ZHHU HQ GH UHFKWHU GH VWDQG '&�

'H WRHWVHQ GLH JHEUXLNW NXQQHQ ZRUGHQ RP GH VLJQDDONRSSHOLQJ WH ZLM]L�

JHQ ]LMQ�

�A! VWHOW GH NRSSHOLQJ YDQ NDQDDO � LQ RS $&
�D! VWHOW GH NRSSHOLQJ YDQ NDQDDO � LQ RS '&

�Shift+A! VWHOW GH NRSSHOLQJ YDQ NDQDDO � LQ RS $&
�Shift+D! VWHOW GH NRSSHOLQJ YDQ NDQDDO � LQ RS '&

Instellen van een DC hardware offset

'H YROWPHWHU NDQ DEVROXXW HQ UHODWLHI PHWHQ� ,QGLHQ HU DEVROXXW JHPHWHQ

ZRUGW� GDQ ZRUGHQ GH PHWLQJHQ JHUHODWHHUG DDQ KHW � QLYHDX �PDVVD��
,QGLHQ HU UHODWLHI JHPHWHQ ZRUGW� ZRUGHQ GH PHWLQJHQ JHUHODWHHUG DDQ

HHQ LQ WH VWHOOHQ ZDDUGH� 'H]H ZDDUGH ZRUGW GRRU GH VRIWZDUH RI GH
KDUGZDUH YDQ GH JHPHWHQ ZDDUGH DIJHWURNNHQ�

'RRU JHEUXLN WH PDNHQ YDQ GH KDUGZDUH PHWKRGH� ZRUGW HHQ LQ WH

VWHOOHQ '& VSDQQLQJ YyyU KHW VDPSHOHQ YDQ KHW LQJDQJVVLJQDDO WRHJH�
YRHJG� 'H KDUGZDUH PHWKRGH NDQ LQJHVWHOG ZRUGHQ GRRU GH .DQDOHQ

RSWLH YDQ KHW ,QVWHOOLQJHQ PHQX WH VHOHFWHUHQ� 9RHU GH RIIVHW LQ LQ KHW DC
hardware offset LQYRHUYHOG� 'H]H VSDQQLQJ ZRUGW WRHJHYRHJG DDQ KHW
LQJDQJVVLJQDDO� ,QGLHQ KHW LQJDQJVVLJQDDO PHW HHQ VSDQQLQJ YHUPLQGHUG
PRHW ZRUGHQ� YRHU GDQ HHQ QHJDWLHYH ZDDUGH LQ�
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Instellen van de displays

'H YROWPHWHU NDQ GH JHPHWHQ ZDDUGHQ RS YHUVFKLOOHQGH PDQLHUHQ� LQ

HHQ WRW HQ PHW ]HV GLVSOD\V� ZHHUJHYHQ� 2QGHU GH GLVSOD\V ZRUGW HHQ
VWDDIGLDJUDP PHW GH KXLGLJH ZDDUGH LQ JUDILVFK IRUPDDW ZHHUJHJHYHQ�

'RRU GH NHX]H 'LVSOD\V XLW KHW ,QVWHOOLQJHQ PHQX WH VHOHFWHUHQ� YHU�

VFKLMQW HHQ GLDORRJ ZDDUPHH GH LQVWHOOLQJHQ YDQ DOOH GLVSOD\V JHZLM]LJG
NXQQHQ ZRUGHQ� 'H]H PHWKRGH ZHUNW DOWLMG� GH GLVSOD\ RI KHW VWDDIGLD�

JUDP PRJHQ RQ]LFKWEDDU ]LMQ� ,Q GH]H GLDORRJ LV HU YRRU HON GLVSOD\ HHQ
SDJLQD� GH SDJLQD
V ]LMQ WH VHOHFWHUHQ GRRU PHW GH PXLV RS GH WDEV WH

NOLNNHQ�

$OOH LQVWHOOLQJHQ NXQQHQ RRN JHGDDQ ZRUGHQ GRRU GH PXLVFXUVRU ERYHQ

HHQ GLVSOD\ WH SODDWVHQ HQ GH UHFKWHU PXLVNQRS LQ WH GUXNNHQ� (HQ SRSXS
PHQX YHUVFKLMQW PHW DOOH GLVSOD\ LQVWHOOLQJHQ� 'H]H PHWKRGH ZHUNW DOOHHQ

DOV KHW GLVSOD\ RI KHW VWDDIGLDJUDP ]LFKWEDDU LV�

$OOH LQVWHOOLQJHQ GLH RS KHW GLVSOD\ JHGDDQ ZRUGHQ ]LMQ RRN YDQ WRHSDVVLQJ
RS KHW VWDDIGLDJUDP�

'H YROJHQGH SDUDJUDIHQ JDDQ HU YDQ XLW GDW GH Display instellingen
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GLDORRJ RS KHW VFKHUP VWDDW�

Displays aan en uit zetten

(HQ GLVSOD\ NDQ DDQ JH]HW ZRUGHQ GRRU HHQ NUXLVMH LQ KHW YDNMH Geef
display weer WH SODDWVHQ� $OV HHQ GLVSOD\ ZRUGW DDQJH]HW WHUZLMO KHW
EHWUHIIHQGH NDQDDO QLHW DDQ VWDDW� GDQ ZRUGW KHW DDQ]HWWHQ JHQHJHHUG�

$OV DOOH ]HV GLVSOD\V DDQVWDDQ� LV GH RSERXZ DOV YROJW�

& GH OLQNVH NRORP GLVSOD\V KRUHQ ELM NDQDDO �
& GH UHFKWVH NRORP GLVSOD\V KRUHQ ELM NDQDDO �

Staafdiagrammen aan en uit zetten

%LM LHGHU GLVSOD\ LV HHQ VWDDIGLDJUDP EHVFKLNEDDU GDW DI]RQGHUOLMN YDQ KHW

GLVSOD\ DDQ RI XLWJH]HW NDQ ZRUGHQ� 'H VWDDIGLDJUDPPHQ NXQQHQ XLWJH�
VFKDNHOG ZRUGHQ GRRU KHW NUXLVMH YRRU GH Geef staafdiagram weer
RSWLH WH YHUZLMGHUHQ�

De gemeten waarden verwerken

'H VRIWZDUH NDQ GH JHPHWHQ ZDDUGH RS �� YHUVFKLOOHQGH PDQLHUHQ
YHUZHUNHQ� 'RRU GH Meting VHOHFWLH WH DFWLYHUHQ� NDQ HHQ YDQ GH YRO�
JHQGH EHUHNHQLQJHQ LQJHVWHOG ZRUGHQ�

Eff. waarde 9DQ GH ��� VDPSOHV ZRUGW GH HIIHFWLHYH ZDDUGH EH�
UHNHQG� 'H HIIHFWLHYH ZDDUGH �RRRW MHDQ STXDUH�
LV GH ZDDUGH YDQ HHQ ZLOOHNHXULJH VSDQQLQJVYRUP GLH
RYHUHHQNRPW PHW HHQ JHOLMNVSDQQLQJ GLH JHGXUHQGH

GH]HOIGH WLMG KHW]HOIGH YHUPRJHQ GLVVLSHHUW LQ HHQ
ZHHUVWDQG� 'XV HHQ ZLVVHOVSDQQLQJ YDQ � YROW 506

NRPW RYHUHHQ PHW HHQ JHOLMNVSDQQLQJ YDQ � YROW� �'H
PHHVWH �JRHGNRSH� YROWPHWHUV JHYHQ� DOV HHQ ZLV�

VHOVSDQQLQJ ZRUGW JHPHWHQ� DOOHHQ GH MXLVWH ZDDUGH
ZHHU ELM HHQ ]XLYHUH VLQXVVSDQQLQJ� HQ GDQ RRN QRJ

PHW HHQ EHSHUNW IUHTXHQWLHEHUHLN� 'LW LQVWUXPHQW
JHHIW GH ZDDUGH DOWLMG FRUUHFW ZHHU��

Top-top 9DQ GH JHPHWHQ ZDDUGH ZRUGW GH WRS�WRS VSDQQLQJ
EHSDDOG� 'H WRS�WRS VSDQQLQJ YDQ HHQ JHOLMNVSDQQLQJ
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LV QXO� 'H WRS�WRS VSDQQLQJ YDQ HHQ ]XLYHUH VLQXV

PHW HHQ HIIHFWLHYH ZDDUGH YDQ � YROW LV ����� YROW�
Gem. waarde 9DQ GH ��� VDPSOHV ZRUGW GH JHPLGGHOGH ZDDUGH

EHUHNHQG� 'H JHPLGGHOGH ZDDUGH YDQ HHQ YDULHUHQ�
GH VSDQQLQJ LV JHOLMN DDQ GLH YDQ HHQ JHOLMNVSDQQLQJ

GLH LQ GH]HOIGH WLMG GH]HOIGH ODGLQJ YHUSODDWVW� 'H JH�
PLGGHOGH ZDDUGH YDQ HHQ JHOLMNVSDQQLQJ YDQ � YROW LV

� YROW� 'H JHPLGGHOGH ZDDUGH YDQ HHQ ]XLYHUH VL�
QXVVSDQQLQJ LV � YROW�

Max 9DQ GH ��� VDPSOHV ZRUGW GH PD[LPXP ZDDUGH
EHSDDOG� 'H PD[LPXP ZDDUGH YDQ HHQ JHOLMNVSDQ�

QLQJ YDQ � YROW LV � YROW� 'H PD[LPXP ZDDUGH YDQ
HHQ ]XLYHUH VLQXVVSDQQLQJ YDQ � YROW HIIHFWLHYH ZDDU�

GH LV ����� YROW�
Min 9DQ GH ��� VDPSOHV ZRUGW GH PLQLPXP ZDDUGH

EHSDDOG� 'H PLQLPXP ZDDUGH YDQ HHQ JHOLMNVSDQ�
QLQJ YDQ � YROW LV � YROW� 'H PLQLPXP ZDDUGH YDQ

HHQ ]XLYHUH VLQXVVSDQQLQJ YDQ � YROW HIIHFWLHYH ZDDU�
GH LV ������ YROW�

dBm 'H ��� VDPSOHV ZRUGHQ RPJHUHNHQG QDDU GHFLEHO�
+HW RPUHNHQHQ JHEHXUW PHW GH IRUPXOH�

G%P 
 �� � ORJ
�����ZDDUGH �

UHIHUHQWLHZHHUVWDQG

0HW 
ZDDUGH
 ZRUGW GH HIIHFWLHYH ZDDUGH YDQ GH ���
VDPSOHV EHGRHOG� 'H UHIHUHQWLHZHHUVWDQG �5

UHI
� LV LQ

WH VWHOOHQ PHW UHIHUHQWLHZHHUVWDQG LQ KHW GLVSOD\ LQ�
VWHOOLQJHQ GLDORRJ �GLVSOD\V FRQILJXUHUHQ��

Vermogen 'H ��� VDPSOHV ZRUGHQ RPJHUHNHQG WRW HHQ YHU�
PRJHQ� 'LW JHEHXUW PHW GH IRUPXOH�

9(502*(1

ZDDUGH �

UHIHUHQWLHZHHUVWDQG

0HW ZDDUGH ZRUGW GH HIIHFWLHYH ZDDUGH YDQ GH ���
VDPSOHV EHGRHOG� 'H UHIHUHQWLHZHHUVWDQG LV LQ WH

VWHOOHQ PHW Referentieweerstand LQ GH display in-
stellingen GLDORRJ �GLVSOD\V FRQILJXUHUHQ��

Topfactor 'H ZDDUGH YDQ GH ��� VDPSOHV ZRUGW RPJHUHNHQG
WRW GH WRSIDFWRU� PHW GH IRUPXOH�
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723)$&725 


WRSZDDUGH

506	ZDDUGH
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'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� %LM IUHTXHQWLHV ODJHU GDQ ��� +] ZRUGW � +]
DDQJHJHYHQ� 'H IUHTXHQWLH NDQ EHSDDOG ZRUGHQ

YRRU ppQ NDQDDO� ,QGLHQ GH IUHTXHQWLH YDQ NDQDDO ppQ
EHSDDOG ZRUGW� NDQ GH IUHTXHQWLH YDQ NDQDDO WZHH

QLHW EHSDDOG ZRUGHQ�
Duty cycle 'H GXW\ F\FOH YDQ KHW LQJDQJVVLJQDDO ZRUGW EHSDDOG�

'H GXW\ F\FOH LV JHGHILQLHHUG DOV GH WLMG GDW KHW VLJQDDO
KRRJ�ODDJ �DIKDQNHOLMN YDQ GH GXW\ F\FOH LQVWHOOLQJ� LQ

UHODWLH WRW GH WRWDOH SHULRGHWLMG YDQ KHW VLJQDDO� 'H
GXW\ F\FOH ZRUGW ZHHUJHJHYHQ DOV HHQ SHUFHQWDJH�

Moment. waarde *HHIW KHW VSDQQLQJVQLYHDX YDQ KHW HHUVWH JHQRPHQ
SRVWVDPSOH ZHHU�

Opmerking $OV HHQ IUHTXHQWLHPHWLQJ LV LQJHVWHOG� ZRUGW GH YROWPHWHU

RS DOOH GLVSOD\V WUDJHU GRRUGDW YRRU GH IUHTXHQWLHEHSDOLQJ
PHHU PHWLQJHQ YHUULFKW PRHWHQ ZRUGHQ�

De berekende waarde weergeven

9RRU KHW ZHHUJHYHQ YDQ GH EHUHNHQGH ZDDUGHQ ]LMQ ]HVWLHQ PHWKRGHQ
EHVFKLNEDDU� 'RRU GH Geef gemeten waarde weer VHOHFWRU WH DFWLYH�
UHQ� ]LMQ GH YROJHQGH PRJHOLMNKHGHQ EHVFKLNEDDU�

CH1 'H JHPHWHQ ZDDUGH YDQ NDQDDO � ZRUGW ZHHUJHJHYHQ�
CH2 'H JHPHWHQ ZDDUGH YDQ NDQDDO � ZRUGW ZHHUJHJHYHQ�

CH1*CH2 'H ZDDUGHQ YDQ NDQDDO � HQ NDQDDO � ZRUGHQ YHUPHQLJYXO�
GLJG HQ KHW UHVXOWDDW ZRUGW ZHHUJHJHYHQ�

CH1/CH2 'H ZDDUGH YDQ NDQDDO � ZRUGW JHGHHOG GRRU GH ZDDUGH
YDQ NDQDDO �� +HW UHVXOWDDW ZRUGW ZHHUJHJHYHQ�

CH2/CH1 'H ZDDUGHQ YDQ NDQDDO � ZRUGW JHGHHOG GRRU GH ZDDUGH
YDQ NDQDDO �� +HW UHVXOWDDW ZRUGW ZHHUJHJHYHQ�

CH1-CH2 'H ZDDUGH YDQ NDQDDO � ZRUGW YDQ GH ZDDUGH YDQ NDQDDO �
DIJHWURNNHQ� +HW UHVXOWDDW ZRUGW ZHHUJHJHYHQ�

CH2-CH1 'H ZDDUGH YDQ NDQDDO � ZRUGW YDQ GH ZDDUGH YDQ NDQDDO �
DIJHWURNNHQ� +HW UHVXOWDDW ZRUGW ZHHUJHJHYHQ�
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CH1+CH2 'H ZDDUGHQ YDQ NDQDDO � HQ NDQDDO � ZRUGHQ ELM HONDDU

RSJHWHOG� KHW UHVXOWDDW ZRUGW ZHHUJHJHYHQ�
> then HI 'H ZDDUGH ZRUGW YHUJHOHNHQ PHW GH KRRJ ZDDUGH� ,V GH

ZDDUGH JURWHU GDQ GH KRRJ ZDDUGH� GDQ ZRUGW 3$66
ZHHUJHJHYHQ� DQGHUV ZRUGW /2 ZHHUJHJHYHQ�

< then LO 'H ZDDUGH ZRUGW YHUJHOHNHQ PHW GH ODDJ ZDDUGH� ,QGLHQ
GH ZDDUGH NOHLQHU LV GDQ GH ODDJ ZDDUGH GDQ ZRUGW 3$66

ZHHUJHJHYHQ� DQGHUV +,�
>< COMP 'H ZDDUGH ZRUGW YHUJHOHNHQ PHW GH LQJHVWHOGH KRRJ HQ

ODDJ ZDDUGHQ� ,V GH ZDDUGH JURWHU GDQ GH KRRJ ZDDUGH�
GDQ ZRUGW +, ZHHUJHJHYHQ� ,V GH ZDDUGH NOHLQHU GDQ GH

ODDJ ZDDUGH GDQ ZRUGW /2 ZHHUJHJHYHQ� ,V GH ZDDUGH
NOHLQHU RI JHOLMN DDQ GH KRRJ ZDDUGH HQ JURWHU RI JHOLMN DDQ

GH ODDJ ZDDUGH� GDQ ZRUGW 3$66 ZHHUJHJHYHQ�
<> HI LO 'H ZDDUGH ZRUGW YHUJHOHNHQ PHW GH KRRJ HQ ODDJ ZDDU�

GHQ� ,QGLHQ GH JHPHWHQ ZDDUGH JURWHU LV GDQ GH KRRJ
ZDDUGH� RI NOHLQHU LV GDQ GH ODDJ ZDDUGH� GDQ ZRUGW 3$66

ZHHUJHJHYHQ� ,V GH ZDDUGH NOHLQHU RI JHOLMN DDQ GH KRRJ
ZDDUGH HQ LV GH ZDDUGH JURWHU RI JHOLMN DDQ GH ODDJ ZDDUGH�

GDQ ZRUGW )$,/ ZHHUJHJHYHQ�

'LVSOD\

+,

/2

! WKDQ +, � WKDQ /2 !� &203 �! +, /2

3$66 +, +, 3$66

/2 +, 3$66 )$,/

/2 3$66 /2 3$66

MAX 'H PD[LPDDO JHPHWHQ ZDDUGH RRLW ZRUGW ZHHUJHJHYHQ�

MIN 'H PLQLPDDO JHPHWHQ ZDDUGH RRLW ZRUGW ZHHUJHJHYHQ�
LOG(1/2) KHW UHVXOWDDW YDQ GH EHUHNHQLQJ

�� � ORJ
PHHWZDDUGH&+�

PHHWZDDUGH&+�

ZRUGW ZHHUJHJHYHQ�
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LOG(2/1) +HW UHVXOWDDW YDQ GH EHUHNHQLQJ

�� � ORJ
PHHWZDDUGH &+�

PHHWZDDUGH &+�

ZRUGW ZHHUJHJHYHQ�

De meeteenheid aanpassen

1RUPDOLWHU KHHIW LHGHUH PHWLQJ HHQ HLJHQ PHHWHHQKHLG� 'H YROWPHWHU
ELHGW GH PRJHOLMNKHLG� SHU GLVSOD\� GH PHHWHHQKHLG WH ZLM]LJHQ LQ HHQ YDQ

GH WZDDOI YRRUJHGHILQLHHUGH RI HHQ JHEUXLNHUVJHGHILQLHHUGH HHQKHLG�

'H PHHWHHQKHLG NDQ JHNR]HQ ZRUGHQ PHW GH Weergave eenheid
VHOHFWRU� 'H HHQKHLG GLH JHVHOHFWHHUG ZRUGW� ZRUGW ZHHUJHJHYHQ LQ KHW

GLVSOD\� 'H JHEUXLNHUVJHGHILQLHHUGH PHHWHHQKHLG NDQ KLHU RRN LQJ�
HYRHUG ZRUGHQ HQ KHHIW HHQ PD[LPDOH OHQJWH YDQ � NDUDNWHUV�

Aantal eenheden per meetenheid aanpassen

0HW KHW LQYRHUYHOG Eenheden/Meeteenheid NDQ KHW DDQWDO HHQKHGHQ
SHU JHVHOHFWHHUGH PHHWHHQKHLG ZRUGHQ LQJHVWHOG� ,Q KHW LQYRHUYHOG NDQ
HHQ YHUPHQLJYXOGLJLQJVIDFWRU ZRUGHQ LQJHYXOG� 'H JHPHWHQ ZDDUGH

ZRUGW GDQ PHW GLH IDFWRU YHUPHQLJYXOGLJG HQ ZHHUJHJHYHQ�

'LW NDQ JHEUXLNW ZRUGHQ LQGLHQ HHQ ���� SUREH LV DDQJHVORWHQ� 2P GH
XLWOH]LQJ GDDUYRRU WH FRUULJHUHQ� NDQ LQ KHW LQYRHUYHOG GH ZDDUGH ��

ZRUGHQ LQJHYXOG�

Relatieve metingen

'H YROWPHWHU NDQ DEVROXXW HQ UHODWLHI PHWHQ� ,QGLHQ HU DEVROXXW JHPHWHQ
ZRUGW� GDQ ZRUGHQ GH PHWLQJHQ JHUHODWHHUG DDQ KHW � QLYHDX �PDVVD��

,QGLHQ HU UHODWLHI JHPHWHQ ZRUGW� ZRUGHQ GH PHWLQJHQ JHUHODWHHUG DDQ
HHQ LQ WH VWHOOHQ ZDDUGH� 'H]H ZDDUGH ZRUGW GRRU GH VRIWZDUH RI GH

KDUGZDUH YDQ GH JHPHWHQ ZDDUGH DIJHWURNNHQ� 5HODWLHI PHWHQ PDDNW
JHEUXLN YDQ GH VRIWZDUH PHWKRGH� 'LW EHWHNHQW GDW� YRRUGDW GH ZDDUGH

ZHHUJHJHYHQ ZRUGW� GH UHODWLHYH ZDDUGH YDQ GH JHPHWHQ ZDDUGH DIJH�
WURNNHQ ZRUGW� ZDDUQD KHW UHVXOWDDW ZHHUJHJHYHQ ZRUGW�
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'H ZDDUGH NDQ LQJHYRHUG ZRUGHQ GRRU PLGGHO YDQ KHW Stel relatieve
waarde in LQYRHUYHOG� 'H LQ WH YRHUHQ ZDDUGH PRHW RSJHJHYHQ ZRUGHQ
LQ YROWV�

2P UHODWLHI PHWHQ WH DFWLYHUHQ� GLHQW HU DFKWHU GH RSWLH Relatief meten
HHQ NUXLVMH JHSODDWVW WH ZRUGHQ�

5HODWLHYH PHWLQJHQ NXQQHQ JHEUXLNW ZRUGHQ YRRU ELMYRRUEHHOG HHQ
WHPSHUDWXXU PHWLQJ� 9HURQGHUVWHO GDW GH XLWJDQJVVSDQQLQJ YDQ GH WHP�

SHUDWXXUSUREH ELM � JUDGHQ &HOFLXV �� YROW LV� 'RRU GDQ HHQ UHODWLHYH
ZDDUGH YDQ �� YROW LQ WH YRHUHQ� NDQ KHW DEVROXWH WHPSHUDWXXUVYHUVFKLO

GLUHFW DIJHOH]HQ ZRUGHQ�

Vergelijkende metingen

9RRU KHW ZHHUJHYHQ YDQ GH JHPHWHQ HQ EHUHNHQGH ZDDUGH ]LMQ ��
YHUVFKLOOHQGH PHWKRGHV EHVFKLNEDDU� 9LHU YDQ GH]H PHWKRGHV ]LMQ YHUJH�

OLMNHQGH PHWLQJHQ�

> then HI
< then LO
>< COMP
<> LO HI

'H]H PHWLQJHQ YHUHLVHQ HHQ +22* ZDDUGH HQ HHQ /$$* ZDDUGH

ZDDUPHH YHUJHOHNHQ ZRUGW� 'RRU JHWDOOHQ LQ GH Stel hoog waarde in
HQ Stel laag waarde in LQYRHUYHOGHQ LQ WH YXOOHQ ZRUGHQ GH QLYHDX
V
LQJH�VWHOG�

Opmerking 7HQ EHKRHYH YDQ HHQ HHQYRXGLJH LQYRHU YDQ GH KRRJ HQ
ODDJ ZDDUGHQ� ZRUGW HU JHHQ FRQWUROH XLWJHYRHUG RS GH

KRRJ HQ GH ODDJ ZDDUGHQ �KRRJ ! ODDJ�� +HW LV GXV PRJH�
OLMN HHQ ODDJ ZDDUGH LQ WH YRHUHQ GLH KRJHU LV GDQ GH KRRJ

ZDDUGH� 0HWLQJHQ PHW GH]H LQVWHOOLQJHQ JHYHQ QXWWHOR]H
UHVXOWDWHQ�
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De referentieweerstand instellen

'H G%P HQ YHUPRJHQ PHWLQJHQ PDNHQ JHEUXLN YDQ HHQ UHIHUHQWLHZHHU�

VWDQG� 'H ZDDUGH YDQ GH ZHHUVWDQG NDQ LQJHYRHUG ZRUGHQ GRRU PLGGHO
YDQ KHW Stel referentieweerstand in LQYRHUYHOG� 'H ZDDUGH PRHW LQJH�
YRHUG ZRUGHQ LQ 2KP� 'H VWDQGDDUG ZDDUGH LV ���6�

Aantal cijfers achter de komma instellen

%LM HONH EHUHNHQLQJ GLH JHGDDQ ZRUGW RS HHQ PHWLQJ� KRRUW HHQ VWDQ�
GDDUG DDQWDO FLMIHUV DFKWHU GH NRPPD �DXWR LQVWHOOLQJ�� +HW VWDQGDDUG

DDQWDO FLMIHUV DFKWHU GH NRPPD NDQ DDQJHSDVW ZRUGHQ GRRU PLGGHO YDQ
GH Aantal cijfers achter de komma VHOHFWLH�

Opmerking 'H GLVSOD\V NXQQHQ PD[LPDDO � FLMIHUV ZHHUJHYHQ� ,QGLHQ

HHQ RI PHHU FLMIHUV YRRU GH NRPPD QLHW ZHHUJHJHYHQ NXQ�
QHQ ZRUGHQ� ZRUGW OLQNV YRRU KHW JHWDO HHQ QDDU OLQNV ZLM�

]HQGH SLMO ZHHUJHJHYHQ WHQ WHNHQ GDW HU FLMIHUV RQWEUHNHQ�
'H FLMIHUV GLH ZHHUJHJHYHQ ZRUGHQ ]LMQ HFKWHU FRUUHFW�

9HUPLQGHU KHW DDQWDO FLMIHUV DFKWHU GH NRPPD RP GH RQW�
EUHNHQGH FLMIHUV WH WRQHQ�

Geluidsinstellingen

%LM YHUJHOLMNHQG PHWHQ NDQ YRRU LHGHUH ZDDUGH HHQ JHOXLGVVLJQDDO LQJH�

VWHOG ZRUGHQ� $OV GLW JHGDDQ ZRUGW� GDQ ZRUGHQ OLPLHWHQ GRRU PLGGHO
YDQ JHOXLG DDQJHJHYHQ�

'RRU GH NHX]H Geluiden XLW KHW Instellingen PHQX WH NLH]HQ� YHUVFKLMQW
HHQ GLDORRJ PHW GDDULQ YRRU LHGHUH ZHHU WH JHYHQ ZDDUGH HHQ RSWLH RP
GH JHOXLGVIUHTXHQWLH LQ WH VWHOOHQ� 'H IUHTXHQWLHV ZDDUXLW JHNR]HQ NDQ

ZRUGHQ ]LMQ� *HHQ JHOXLG� ��� +]� ��� +]� ��� +]� � N+]� � N+]� �
N+] HQ �� N+]�

(U NDQ� ELM KHW JHEUXLN YDQ GH 3& OXLGVSUHNHU HQ :$9 DSSDUDDW� PD[LPDDO

ppQ JHOXLG ZHHUJHJHYHQ ZRUGHQ� 'LW EHWHNHQW GDW KHW JHOXLG GDW DOV
HHUVWH ZHHUJHJHYHQ ZRUGW� KHUKDDOG ZRUGW WRWGDW GH FRQGLWLH QLHW PHHU

JHOGW� =RGUD GH FRQGLWLH QLHW PHHU JHOGW� ZRUGW GH WRRQ YRRU GH YROJHQ�
GH FRQGLWLH LQJHVWHOG�
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Opmerking ,QGLHQ GH FRPSXWHU XLWJHUXVW LV PHW HHQ JHOXLGNDDUW GLH

YRRU]LHQ LV YDQ GLJLWDOH WHUXJVSHHO PRJHOLMNKHGHQ �HHQ JH�
OXLGVNDDUW GLH :$9 EHVWDQGHQ NDQ VSHOHQ�� NDQ KLHU YRRU

KHW DIVSHOHQ YDQ JHOXLGHQ JHEUXLN YDQ JHPDDNW ZRUGHQ�
.LHV GH RSWLH wav apparaat XLW GH geluid apparaat VHOHF�
WRU� ,V GH]H RSWLH QLHW EHVFKLNEDDU HQ HU LV HHQ JHOXLGVNDDUW
JHwQVWDOOHHUG� LQVWDOOHHU GDQ GH GULYHUV YRRU GH JHOXLGVNDDUW�

=LMQ GH]H DDQZH]LJ GDQ EHVFKLNW GH NDDUW QLHW RYHU GLJLWDOH
WHUXJVSHHO PRJHOLMNKHGHQ�

,QGLHQ GH FRPSXWHU XLWJHUXVW LV PHW HHQ JHOXLGVNDDUW� LV KHW

RRN PRJHOLMN RP GH RSWLH 0,', DSSDUDDW WH VHOHFWHUHQ� +HW
0,', DSSDUDDW JHEUXLNW GH LQVWUXPHQW LQVWHOOLQJHQ ]RDOV

GH]H JHGHILQLHHUG ]LMQ LQ GH *HQHUDO 0,', VWDQGDDUG� $OV
0,', JHEUXLNW ZRUGW� GDQ LV KHW PRJHOLMN RP DOOH YLHU GH

JHOXLGHQ �/2� +,� )$,/ HQ 3$66� VDPHQ WH VSHOHQ�

Terugzetten van de minimale en maximale waarde

%LM KHW ZHHUJHYHQ YDQ GH EHUHNHQGH ZDDUGHQ� NXQQHQ GH PD[LPDOH HQ

PLQLPDOH ZDDUGHQ RRLW ZHHUJHJHYHQ ZRUGHQ� 'H]H ZDDUGHQ ZRUGHQ
ELMJHKRXGHQ WRW KHW SURJUDPPD ZRUGW DIJHVORWHQ�

2P GH PLQLPDOH HQ PD[LPDOH ZDDUGHQ WHUXJ WH ]HWWHQ� LV HU SHU NDQDDO

HHQ NQRS EHVFKLNEDDU LQ GH NQRSSHQEDON � � HQ LQ GH kanaal instel-
ling GLDORRJ� 'RRU RS GH]H NQRS GH GUXNNHQ ZRUGW KHW PD[LPXP LQJH�
VWHOG RS GH ODDJVW PRJHOLMN WH PHWHQ ZDDUGH� 'H PLQLPDOH ZDDUGH ZRUGW
LQJHVWHOG RS GH KRRJVW PRJHOLMNH WH PHWHQ ZDDUGH�

Metingen uitvoeren

Tip *HEUXLN GH IUHTXHQWLHPHWHU RP GH IUHTXHQWLH YDQ KHW LQJDQJVVLJ�

QDDO WH EHSDOHQ HQ GDDUPHH KHW IUHTXHQWLHEHUHLN JRHG LQ WH VWHOOHQ

$OV GH YROWPHWHU DDQ VWDDW HQ KHW PHHWSURFHV VWDDW QLHW LQ 2QHVKRW PR�
GH� GDQ ZRUGHQ HU FRQVWDQW PHWLQJHQ YHUULFKW� 'H JHPHWHQ ZDDUGHQ

ZRUGHQ FRQVWDQW ZHHUJHJHYHQ� ,V GH RVFLOORVFRRS DFWLHI GDQ ZRUGHQ GH
WULJJHU FRQGLWLHV RYHUJHQRPHQ LQ GH YROWPHWHU�
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Start en stop meten

+HW PHWHQ NDQ VWRSJH]HW ZRUGHQ GRRU GH Pauze NQRS � � LQ WH

GUXNNHQ RI RS GH �S! WRHWV WH GUXNNHQ� 'H One shot NQRS � �

QDDVW GH Pauze NQRS NRPW EHVFKLNEDDU ��O! WRHWV� HQ GH Pauze NQRS
YHUDQGHUW LQ HHQ Play NQRS � ��

'H PHWLQJ NDQ RRN JHVWRSW ZRUGHQ GRRU GH RSWLH 6WRS KHW FRQWLQXH
PHHWSURFHV XLW KHW 0HHWZLM]H PHQX WH VHOHFWHUHQ� 'H RSWLH 9RHU HHQ

HQNHOH PHWLQJ XLW NRPW EHVFKLNEDDU HQ GH 6WRS KHW FRQWLQXH PHHWSURFHV
RSWLH YHUDQGHUW LQ 6WDUW KHW FRQWLQXH PHHWSURFHV�

Middeling

1RUPDDO WHOW GH YROWPHWHU GH YRULJH WZHH JHPHWHQ ZDDUGHQ ELM GH KXLGL�

JH ZDDUGH RS HQ GHHOW KHW UHVXOWDDW GRRU GULH� +LHUGRRU ZRUGHQ NOHLQH
YHUDQGHULQJHQ XLWJHYODNW ZDDUGRRU HHQ VWDELHOHUH ZDDUGH RQVWDDW�

,QGLHQ PLGGHOLQJ QLHW JHZHQVW LV� YHUZLMGHU GDQ KHW YLQNMH YRRU GH PLGGHO

ZDDUGHQ RSWLH LQ KHW ,QVWHOOLQJHQ PHQX� +HW YLQNMH JHHIW DDQ RI PLGGHOLQJ
DDQ VWDDW RI QLHW�

Snel meten

'RRU GH]H RSWLH 6QHO PHWHQ XLW KHW ,QVWHOOLQJHQ PHQX WH VHOHFWHUHQ� NDQ

KHW VQHO PHWHQ LQ� RI XLWJHVFKDNHOG ZRUGHQ� 9RRUGDW GH VQHO PHWHQ RSWLH
LQJHVFKDNHOG NDQ ZRUGHQ GLHQW HHUVW HHQ IUHTXHQWLHEHUHLN DQGHUV GDQ

VFRSH RI DXWR LQJHVWHOG WH ZRUGHQ�

,QGLHQ GH VQHO PHWHQ RSWLH LQJHVFKDNHOG ZRUGW� ZRUGW GH WULJJHU WLPHRXW
RS QXO JH]HW� GH UHFRUG OHQJWH HQ KHW DDQWDO SRVWVDPSOHV ZRUGW RS ���

JH]HW HQ GH PLGGHOLQJ ZRUGW XLWJHVFKDNHOG�

Eenmalige metingen

(HQ HHQPDOLJH PHWLQJ NDQ YHUULFKW ZRUGHQ GRRU RS GH one shot NQRS WH
GUXNNHQ RI GRRU GH RSWLH 9RHU HHQ HQNHOH PHWLQJ XLW KHW 0HHWZLM]H

PHQX WH VHOHFWHUHQ�
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Opmerking (HQ PHWLQJ EHVWDDW XLW GULH RSYROJHQGH PHWLQJHQ� ZDDUYDQ

GH ZDDUGHQ JHPLGGHOG ZRUGHQ �GLW LV QLHW KHW JHYDO LQGLHQ
VQHO PHWHQ LV LQJHVWHOG RI PLGGHO ZDDUGHQ QLHW JHVHOHFWHHUG

LV� LQ GH]H JHYDOOHQ ZRUGW PDDU HHQ PHWLQJ JHQRPHQ��
7XVVHQWLMGV ZRUGHQ GH GLVSOD\V DDQJHSDVW� ,QGLHQ GH YROW�

PHWHU HHQ DXWRUDQJH DFWLH XLW PRHW YRHUHQ RI GH VDPSOHI�
UHTXHQWLH DDQ PRHW SDVVHQ� ZRUGHQ HU PHWLQJHQ YHUULFKW

WRWGDW KHW EHUHLN HQ GH VDPSOHIUHTXHQWLH QLHW PHHU JHZLM�
]LJG KRHYHQ ZRUGHQ� 'DQ ZRUGHQ HU GULH PHWLQJHQ JH�

GDDQ PHW GH]H LQVWHOOLQJHQ�

&RQWLQXH PHWHQ NDQ LQJHVFKDNHOG ZRUGHQ GRRU RS GH Play NQRS WH
GUXNNHQ RI GRRU GH �S! WRHWV LQ WH GUXNNHQ�

Meetwaarden op schijf of op papier opslaan

'H YROWPHWHU NDQ PHWLQJHQ RSVODDQ RS GLVN RI DIGUXNNHQ RS HHQ SULQWHU�

'LW ZRUGW RS HHQ DQGHUH PDQLHU JHGDDQ GDQ ELM GH DQGHUH LQVWUXPHQWHQ�

'H YROWPHWHU NDQ LQJHVWHOG ZRUGHQ RP PHWLQJHQ RS JH]HWWH WLMGHQ XLW WH
YRHUHQ� 'H JHPHWHQ ZDDUGHQ ZRUGHQ GDQ RSJHVODJHQ RS GLVN RI QDDU

GH SULQWHU JHVWXXUG�

'H WLMG ZDDURS PHWLQJHQ JHGDDQ ZRUGHQ LV QLHW ���� JHJDUDQGHHUG� 'H
UHGHQ KLHUYRRU LV GH :LQGRZVRPJHYLQJ� ZDW QLHW HHQ UHDO�WLPH PXOWLWDVN

V\VWHHP LV� +LHUGRRU LV HU JHHQ JDUDQWLH GDW GH WLMG WXVVHQ WZHH PHWLQJHQ
SUHFLHV GH RSJHJHYHQ ZDDUGH LV� 'RHW GLW SUREOHHP ]LFK YRRU� VOXLW GDQ

DOOH SURJUDPPD
V PHW XLW]RQGHULQJ YDQ GH YROWPHWHU HQ SUREHHU KHW
RSQLHXZ�

Opmerking $OV HU JHSULQW ZRUGW QDDU GH]HOIGH SULQWHUSRRUW DOV ZDDU KHW

PHHWLQVWUXPHQW DDQ JHNRSSHOG LV� GDQ ZRUGW KHW SULQW
FRPPDQGR JHQHJHHUG HQ ZRUGW HHQ GLDORRJ PHW KHW EH�

ULFKW HHQ DQGHUH SULQWHU WH VHOHFWHUHQ JHWRRQG�
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De tijd tussen twee metingen instellen

'RRU GH NHX]H 7LMG XLW KHW 0HWLQJ PHQX WH NLH]HQ� NDQ GH WLMG WXVVHQ

WZHH PHWLQJHQ LQJHVWHOG ZRUGHQ� (HQ GLDORRJ YHUVFKLMQW ZDDULQ GH WLMG LQ
VHFRQGHQ LQJHYRHUG NDQ ZRUGHQ�

Opmerking ,QGLHQ HHQ WLMG NOHLQHU GDQ ��� VHFRQGH LQJHYRHUG ZRUGW�

ZRUGW GH PHHWVQHOKHLG EHSDDOG GRRU GH YHUDQGHULQJHQ LQ
GH GLVSOD\V�

Hysteresis instellen

,QGLHQ HHQ WLMG WXVVHQ WZHH PHWLQJHQ NOHLQHU GDQ ��� VHFRQGHQ LQJHVWHOG
ZRUGW� GDQ ZRUGW GH PHHWVQHOKHLG EHSDDOG GRRU GH YHUDQGHULQJHQ LQ GH

GLVSOD\V� +LHUGRRU NDQ KHW JHEHXUHQ GDW KHW LQJDQJVVLJQDDO HHQ ZDDUGH
KHHIW GLH WXVVHQ WZHH ZHHU WH JHYHQ ZDDUGHQ OLJW� +HW GLVSOD\ ]DO GDQ ELM

LHGHUH PHWLQJ YHUDQGHUHQ WXVVHQ GH]H WZHH ZDDUGHQ� 2P HHQ FRQWLQXH
RSVODJ QDDU GLVN RI SULQWHU WH YRRUNRPHQ NDQ HHQ K\VWHUHVLV LQJHVWHOG

ZRUGHQ� ,Q GDW JHYDO ZRUGW GH ZDDUGH DOOHHQ RSJHVODJHQ DOV KHW YHUVFKLO
WXVVHQ GH KXLGLJH HQ GH YRULJH ZDDUGH JURWHU LV GDQ GH K\VWHUHVLV�

'RRU GH RSWLH +\VWHUHVLV XLW KHW 0HWLQJ PHQX WH VHOHFWHUHQ� YHUVFKLMQW

HHQ GLDORRJ ZDDULQ GH K\VWHUHVLV LQJHYRHUG NDQ ZRUGHQ� 'H K\VWHUHVLV
ZRUGW LQJHYRHUG DOV SHUFHQWDJH YDQ GH ODDWVW JHPHWHQ ZDDUGH� %LM HONH

QLHXZH PHWLQJ ZRUGW GH JURRWWH YDQ GH K\VWHUHVLV LQ YROWV RSQLHXZ
EHSDDOG�

'H K\VWHUHVLV NDQ DOOHHQ LQJHVWHOG ZRUGHQ ELM HHQ PHHWWLMG NOHLQHU GDQ

��� VHFRQGHQ�

Een meting starten

'RRU GH RSWLH 6FKULMI GDWD XLW KHW 0HWLQJ PHQX WH NLH]HQ� ZRUGW HHQ
PHQX JHWRRQG ZDDUPHH DDQJHJHYHQ NDQ ZRUGHQ RI GH PHWLQJHQ QDDU

GLVN RI QDDU SULQWHU JHVFKUHYHQ PRHWHQ ZRUGHQ�

0HW GH NHX]H 'LVN ZRUGW DDQJHJHYHQ GDW GH JHJHYHQV RS GLVN RSJHVOD�
JHQ PRHWHQ ZRUGHQ� (HQ VDYH GLDORRJ ZRUGW JHWRRQG� ZDDUPHH GH
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GULYH� GLUHFWRU\ HQ EHVWDQGVQDDP RSJHJHYHQ NXQQHQ ZRUGHQ� ,QGLHQ KHW

RSJHJHYHQ EHVWDQG UHHGV EHVWDDW� ]DO JHYUDDJG ZRUGHQ RI KHW EHVWDQG
RYHUVFKUHYHQ PDJ ZRUGHQ� +LHUQD ]DO KHW PHWHQ EHJLQQHQ� 2S JH]HWWH

WLMGHQ ]DO HHQ PHWLQJ JHGDDQ ZRUGHQ� ZDDUQD GH]H RS GLVN RSJHVODJHQ
ZRUGW� +HW PHWHQ NDQ JHVWRSW ZRUGHQ GRRU RS GH Stop NQRS WH GUXN�
NHQ LQ KHW GLDORRJ GDW JHWRRQG ZRUGW WLMGHQV KHW PHWHQ�

0HW GH NHX]H 3ULQWHU ZRUGW DDQJHJHYHQ GDW GH JHJHYHQV QDDU GH SULQWHU
JHVWXXUG PRHWHQ ZRUGHQ� (HQ SULQW GLDORRJ ZRUGW JHWRRQG� ZDDUPHH

GH SULQWHU ZDDU GH JHJHYHQV QDDUWRH JHVWXXUG ZRUGHQ JHVHOHFWHHUG HQ
LQJHVWHOG NDQ ZRUGHQ� +LHUQD ]DO KHW PHWHQ EHJLQQHQ� 2S JH]HWWH WLMGHQ

]DO HHQ PHWLQJ JHGDDQ ZRUGHQ� ZDDUQD GH]H QDDU GH SULQWHU JHVWXXUG
ZRUGW� +HW PHWHQ NDQ JHVWRSW ZRUGHQ GRRU RS GH VWRSNQRS WH GUXNNHQ

LQ KHW GLDORRJ GDW JHWRRQG ZRUGW WLMGHQV KHW PHWHQ�

,Q EHLGH PRGHV� ZRUGHQ GH PHWLQJHQ YRRUDIJHJDDQ GRRU HHQ LQIRUPDWLH
EORN� ,Q GLW EORN ZRUGHQ GH NDQDDO LQVWHOOLQJHQ HQ GH KRRJ� ODDJ HQ UHODWLHI

ZDDUGH DDQJHJHYHQ� (ONH PHWLQJ ZRUGW YRRUDIJHJDDQ GRRU GH GDWXP HQ
WLMG YDQ GH PHWLQJ�

,QGLHQ HHQ JHPHWHQ ZDDUGH JURWHU LV GDQ GH JHVHOHFWHHUGH LQJDQJVJH�

YRHOLJKHLG� ZRUGW 
�������
 ZHHUJHJHYHQ� 'LW ZRUGW RRN RS GLVN RSJHVOD�
JHQ RI QDDU GH SULQWHU JHVWXXUG�

+HW GDWXP�WLMG IRUPDDW NDQ LQJHVWHOG ZRUGHQ LQ GH programma instel-
lingen GLDORRJ�
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Hoofdstuk 4
De transiënt recorder

9RRU KHW PHWHQ YDQ ODQJ]DDP YHUDQGHUHQGH YHUVFKLMQVHOHQ �ELMY� WHPSH�

UDWXXU� LV GH WUDQVLsQW UHFRUGHU KHW PHHVW JHVFKLNWH LQVWUXPHQW�

'H WUDQVLsQW UHFRUGHU LV HHQ GLUHFW UHJLVWUHUHQG LQVWUXPHQW� LHGHUH QLHX�
ZH JHPHWHQ ZDDUGH ZRUGW JHOLMN JHWRRQG� 'H RVFLOORVFRRS PHHW HHUVW

HHQ FRPSOHHW UHFRUG PHW JHJHYHQV HQ JHHIW GLH GDQ SDV ZHHU�

'H WUDQVLsQW UHFRUGHU PHHW GH LQJDQJVVLJQDOHQ PHW LQVWHOEDUH WXVVHQSR�
]HQ� 'H WLMG WXVVHQ WZHH PHWLQJHQ LV LQVWHOEDDU WXVVHQ ���� VHFRQGH HQ

��� VHFRQGHQ� +HW DDQWDO PHHWSXQWHQ NDQ LQJHVWHOG ZRUGHQ WXVVHQ ��
HQ ������� 'LW UHVXOWHHUW LQ HHQ PD[LPDOH PHHWWLMG YDQ ����� [ ���  

���������� VHFRQGHQ ������ GDJHQ���
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Opmerking 'RRU GH DQGHUH PDQLHU YDQ PHWHQ NDQ GH 7UDQVLsQW UHFRU�
GHU QLHW VDPHQ PHW DQGHUH LQVWUXPHQWHQ ZHUNHQ�

Het transiënt recorder meetsysteem

9RRUGDW PHW GH WUDQVLsQW UHFRUGHU JHPHWHQ NDQ ZRUGHQ� PRHWHQ GH

NDQDOHQ HQ GH WLMGEDVLV HHUVW YROOHGLJ LQJHVWHOG ZRUGHQ�

'H NDQDOHQ KHEEHQ JHHQ DXWRUDQJLQJ� GXV GH JHYRHOLJKHLG PRHW PHW GH
KDQG LQJHVWHOG ZRUGHQ� 2PGDW GH WUDQVLsQW UHFRUGHU ODQJ]DPH VLJQDOHQ

]DO PHWHQ NDQ GH VLJQDDONRSSHOLQJ KHW EHVWH RS '& JH]HW ZRUGHQ� RP�
GDW GH LQJDQJVFRQGHQVDWRU DQGHUV GH VLJQDOHQ WHJHQKRXGW�

:DQQHHU DOOH LQVWHOOLQJHQ JHPDDNW ]LMQ� NDQ GH WUDQVLsQW UHFRUGHU ZRUGHQ

JHVWDUW� $OOH LQVWHOOLQJHQ ZRUGHQ LQ GH KDUGZDUH LQJHVWHOG HQ GH KDUGZD�
UH ZRUGW DDQ KHW PHWHQ JH]HW� 'H KDUGZDUH EOLMIW PHWHQ WRW KHW WH PHWHQ

VDPSOHV LV EHUHLNW RI WRW GH JHEUXLNHU GH PHWLQJ DIEUHHNW� ,HGHU JHPHWHQ
VDPSOH ZRUGW GLUHFW LQ KHW JHKHXJHQ YDQ GH KDUGZDUH RSJHVODJHQ�

:DQQHHU GH PHWLQJ ORRSW� NLMNW GH VRIWZDUH FRQWLQX RI HU HHQ QLHXZH

ZDDUGH JHPHWHQ LV� ,V GDW ]R� GDQ ZRUGW GLH QLHXZH ZDDUGH XLW KHW JH�
KHXJHQ YDQ GH KDUGZDUH JHOH]HQ HQ ZHHUJHJHYHQ RS KHW VFKHUP� 'LW

JDDW GRRU WRW GH WUDQVLsQW UHFRUGHU VWRSW PHW PHWHQ�

Opmerking 9DQDI EHSDDOGH VDPSOHVQHOKHGHQ HQ�RI ELM UHODWLHI ODQJ]DPH
FRPSXWHUV� NDQ KHW YRRUNRPHQ GDW GH VRIWZDUH GH KDUG�

ZDUH QLHW NDQ ELMKRXGHQ� 0HW DQGHUH ZRRUGHQ� GH VRIWZD�
UH PLVW HHQ JHPHWHQ ZDDUGH GLH GH KDUGZDUH JHPHWHQ en
opgeslagen KHHIW� 'LW LV VOHFKWV HHQ NOHLQ SUREOHHP� 'H
VRIWZDUH NDQ GHWHFWHUHQ ZDQQHHU HHQ VDPSOH JHPLVW LV HQ

JHHIW GDW DDQ GH JHEUXLNHU GRRU PHW HHQ URGH /(' LQ GH
XLWOH]LQJ RS KHW VFKHUP HQ HHQ ERRGVFKDS LQ GH RQGHUVWH

UHJHO YDQ KHW VFKHUP� +HW RQWEUHNHQGH VDPSOH ZRUGW JH�
YXOG PHW GH ZDDUGH YDQ KHW YRRUJDDQGH VDPSOH� ]RGDW HU

JHHQ JDWHQ LQ GH JUDILHN YDOOHQ� $OVQRJ SUREHUHQ KHW JHPLV�
WH VDPSOH LQ WH OH]HQ ]RX ]R YHHO WLMG NRVWHQ GDW PHHU VDP�

SOHV JHPLVW ZRUGHQ�



De transiënt recorder 93

:DQQHHU GH WRWDOH PHWLQJ NODDU LV� OHHVW GH VRIWZDUH KHW WRWDOH JHPHWHQ
UHFRUG QRJPDDOV LQ XLW KHW JHKHXJHQ YDQ GH KDUGZDUH HQ JHHIW KHW ZHHU

(YHQWXHHO WLMGHQV KHW PHWHQ JHPLVWH VDPSOHV ]LMQ QX ZHO LQJHOH]HQ�

Tip (U ]LMQ HHQ SDDU PRJHOLMNKHGHQ RP GH VRIWZDUH ODQJHU GH KDUG�
ZDUH WH ODWHQ ELMKRXGHQ�

� 0DDN KHW 7UDQVLsQW UHFRUGHU VFKHUP ]R NOHLQ PRJHOLMN
� .LHV 6FDQ PRGH LQ SODDWV YDQ 5ROO PRGH

� 7RRQ JHHQ UHIHUHQWLHV WLMGHQV KHW PHWHQ
� 6OXLW DOOH DQGHUH DSSOLFDWLHV �YRRUDO '26 DSSOLFDWLHV�

� 6WHO GH :LQGRZV EHHOGVFKHUPGULYHU LQ RS PD[LPDDO ���
NOHXUHQ�

Kanalen weergeven

'H EHLGH NDQDOHQ NXQQHQ YROJHQV YHUVFKLOOHQGH PHWKRGHQ JHPHWHQ
ZRUGHQ�

&K� HU ZRUGW DOOHHQ YDQ NDQDDO � JHPHWHQ�

&K� HU ZRUGW DOOHHQ YDQ NDQDDO � JHPHWHQ�
&K� HQ &K� HU ZRUGW WHJHOLMNHUWLMG YDQ ]RZHO NDQDDO � DOV NDQDDO �

JHPHWHQ�

+HW LQVWHOOHQ YDQ GH PHHWZLM]H ZRUGW JHGDDQ GRRU PLGGHO YDQ KHW 0HHW�
ZLM]HPHQX�

:DQQHHU YDQ VOHFKWV HHQ NDQDDO JHPHWHQ ZRUGW� ZRUGHQ GH EHGLHQLQJV�

RUJDQHQ YDQ KHW DQGHUH NDQDDO XLWJH]HW RI YDQ KHW VFKHUP JHKDDOG�

Instellen van een kanaal

+HW LQVWHOOHQ YDQ HHQ NDQDDO LQ GH WUDQVLsQW UHFRUGHU JHEHXUW RS GH]HOIGH
PDQLHU DOV LQ GH RVFLOORVFRRS� +HW HQLJH YHUVFKLO LV GDW LQ GH WUDQVLsQW

UHFRUGHU JHHQ DXWR UDQJLQJ YRRU GH JHYRHOLJKHLG EHVFKLNEDDU LV�

9RRU LQIRUPDWLH RYHU KHW LQVWHOOHQ YDQ HHQ NDQDDO ZRUGW YHUZH]HQ QDDU
KRRIGVWXN �� RYHU GH RVFLOORVFRRS�
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Instellen van de tijdas

'H WLMGDV LQ GH WUDQVLsQW UHFRUGHU LV QDJHQRHJ JHOLMN DDQ GH WLMGDV LQ GH
RVFLOORVFRRS� 'H WUDQVLsQW UHFRUGHU KHHIW HFKWHU JHHQ SUHWULJJHU LQVWHO�

OLQJ� $OOHHQ GH SXQWHQ GLH LQ GH WUDQVLsQW UHFRUGHU YHUVFKLOOHQ WHQ RS]LFK�
WH YDQ GH RVFLOORVFRRS ZRUGHQ KLHU EHVSURNHQ� YRRU GH UHVW ZRUGW YHU�

ZH]HQ QDDU KRRIGVWXN �� GH RVFLOORVFRRS�

Instellen van de meetsnelheid

'H WUDQVLsQW UHFRUGHU PHHW HHQ DDQWDO VDPSOHV PHW YDVWH WXVVHQSR]HQ�
'LW UHVXOWHHUW LQ HHQ WRWDOH PHHWWLMG YDQ �DDQWDO VDPSOHV [ WLMG WXVVHQ WZHH

VDPSOHV��

9RRU KHW LQVWHOOHQ YDQ GH WLMGHLJHQVFKDSSHQ YDQ GH 7UDQVLsQW UHFRUGHU
PRHW KHW 7LMGEDVLV PHQX JHRSHQG ZRUGHQ HQ GH NHX]H 0HHWVQHOKHLG

JHDFWLYHHUG ZRUGHQ� 'H Transiënt recorder meetsnelheid dialoog
NRPW GDQ RS KHW VFKHUP�

,Q KHW ERYHQVWH JHGHHOWH YDQ GLDORRJ NDQ LQJHVWHOG ZRUGHQ ZHONH HLJHQ�

VFKDSSHQ YDQ GH 7UDQVLsQW UHFRUGHU WLMGEDVLV ZRUGHQ LQJHVWHOG� (U ]LMQ
GULH PRJHOLMNKHGHQ�

& +HW DDQWDO VDPSOHV HQ GH WLMG WXVVHQ WZHH VDPSOHV ZRUGHQ LQJH�

YXOG� GH VRIWZDUH EHSDDOW GH WRWDOH PHHWWLMG�
& +HW DDQWDO VDPSOHV HQ GH WRWDOH PHHWWLMG ZRUGHQ LQJHYXOG� GH

VRIWZDUH EHSDDOW GH WLMG WXVVHQ WZHH VDPSOHV�
& 'H WLMG WXVVHQ WZHH VDPSOHV HQ GH WRWDOH PHHWWLMG ZRUGHQ LQJH�

YXOG� GH VRIWZDUH EHSDDOW KHW DDQWDO VDPSOHV�

:DQQHHU HHQ NHX]H XLW GH GULH ERYHQJHQRHPGH PRJHOLMNKHGHQ LV JH�
PDDNW� NDQ LQ GH LQYRHUYDNMHV LQ KHW RQGHUVWH JHGHHOWH YDQ GH GLDORRJ GH

EHWUHIIHQGH ZDDUGHQ LQJHYXOG ZRUGHQ� 'H GHUGH� GRRU GH VRIWZDUH
EHSDDOGH SDUDPHWHU� ZRUGW RQGHU GH LQYRHUYDNMHV ZHHUJHJHYHQ� :DQ�

QHHU HHQ RQJHOGLJH FRPELQDWLH ZRUGW RSJHJHYHQ� ZRUGW GH WHNVW LQ KHW
LQYRHUYDNMH GDW GH RQJHOGLJH FRPELQDWLH YHURRU]DDNW URRG ZHHUJHJHYHQ�

:DQQHHU GLW JHQHJHHUG ZRUGW� ZRUGW GH ZDDUGH RS GH GLFKWVWELM]LMQGH
JHOGLJH ZDDUGH DIJHNDSW�
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$OV DOOH ZDDUGHQ ]LMQ LQJHYRHUG� NDQ RS GH OK NQRS JHGUXNW ZRUGHQ RP
GH LQVWHOOLQJHQ WRH WH SDVVHQ�

Opmerking 'H WLPLQJ LQ GH KDUGZDUH ZRUGW RSJHZHNW PHW HHQ NULVWDO

HQ SURJUDPPHHUEDUH GHOHUV� +LHUPHH NXQQHQ YULMZHO DOOH
PHHWWLMGHQ JHUHDOLVHHUG ZRUGHQ� :DQQHHU RS GH OK NQRS
LV JHGUXNW� ]DO GH VRIWZDUH GH GHHOIDFWRUHQ YRRU GH GHOHUV
EHSDOHQ� HQ ]RGDQLJ GDW GH JHZHQVWH PHHWWLMG ]R GLFKW PR�

JHOLMN EHQDGHUG ZRUGW� +LHUWRH ZRUGHQ YHHO FRPELQDWLHV
JHFRQWUROHHUG� 7LMGHV KHW EHSDOHQ YHUDQGHUW GH PXLV DDQ�

ZLM]HU LQ HHQ ]DQGORSHU�

Instellen van het aantel meetpunten

'H 7UDQVLsQW UHFRUGHU PHHW HHQ DDQWDO VDPSOHV YDQ KHW LQJDQJVVLJQDDO�

'LW DDQWDO ZRUGW GH UHFRUGOHQJWH JHQRHPG� (U ]LMQ GULH PDQLHUHQ RP GH
UHFRUGOHQJWH LQ WH VWHOOHQ� YLD KHW 5HFRUGOHQJWH PHQX� PHW IXQFWLHWRHWVHQ

RI PHW GH Transiënt recorder meetsnelheid GLDORRJ�

+HW 5HFRUGOHQJWH PHQX LV WH YLQGHQ LQ KHW 7LMGEDVLV PHQX� ,Q KHW PHQX
]LMQ HHQ DDQWDO UHFRUGOHQJWHV RSJHQRPHQ HQ HHQ NHX]H YRRU HHQ ]HOI WH

GHILQLsUHQ UHFRUGOHQJWH� 'LW JDDW YLD HHQ GLDORRJ ZDDULQ GH JHZHQVWH
OHQJWH LQJHYRHUG NDQ ZRUGHQ �ELQQHQ GH KDUGZDUH OLPLHWHQ�� +HW 7LMG�

EDVLV PHQX NDQ RRN JHRSHQG ZRUGHQ GRRU GH UHFKWHU PXLVNQRS LQ WH
GUXNNHQ RS GH KRUL]RQWDOH DV�

'H IXQFWLHWRHWVHQ GLH JHEUXLNW NXQQHQ ZRUGHQ YRRU KHW LQVWHOOHQ YDQ GH

UHFRUGOHQJWH ]LMQ�
�F11! 0DDN GH UHFRUGOHQJWH HHQ VWDQG NRUWHU

�F12! 0DDN GH UHFRUGOHQJWH HHQ VWDQG ODQJHU

9RRU GH GHUGH PDQLHU RP GH UHFRUGOHQJWH LQ WH VWHOOHQ� ]LH Instellen van
de meetsnelheid�

Metingen verrichten

9RRUGDW PHW GH WUDQVLsQW UHFRUGHU JHPHWHQ NDQ ZRUGHQ� PRHWHQ GH

NDQDOHQ HQ GH WLMGEDVLV HHUVW YROOHGLJ LQJHVWHOG ZRUGHQ�
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'H NDQDOHQ KHEEHQ JHHQ DXWRUDQJLQJ� GXV GH JHYRHOLJKHLG PRHW PHW GH
KDQG LQJHVWHOG ZRUGHQ� 2PGDW GH WUDQVLsQW UHFRUGHU ODQJ]DPH VLJQDOHQ

]DO PHWHQ NDQ GH VLJQDDONRSSHOLQJ KHW EHVWH RS '& JH]HW ZRUGHQ� RP�
GDW GH LQJDQJVFRQGHQVDWRU DQGHUV GH VLJQDOHQ WHJHQKRXGW�

Start het meten

:DQQHHU DOOH LQVWHOOLQJHQ JHPDDNW ]LMQ� NDQ GH WUDQVLsQW UHFRUGHU JHVWDUW

ZRUGHQ� 'LW NDQ RS GULH PDQLHUHQ JHGDDQ ZRUGHQ�

& GUXN RS GH Play NQRS � �

& GUXN RS GH �S! WRHWV
& JD QDDU KHW0HHWZLM]HPHQX HQ NLHV 6WDUW PHWHQ

:DQQHHU GH PHWLQJ JHVWDUW LV� ZRUGHQ DOOH EHGLHQLQJVRUJDQHQ EHKDOYH
GH 6WRS PRJHOLMKHGHQ XLWJHVFKDNHOG�

Stop het meten

:DQQHHU KHW YRRUDI EHSDDOGH DDQWDO PHHWSXQWHQ LV EHUHLNW� VWRSW GH

WUDQVLsQW UHFRUGHU PHW PHWHQ� +HW LV RRN PRJHOLMN GH WUDQVLsQW UHFRUGHU
PHW GH KDQG WH VWRSSHQ� ]RGUD KHW WH PHWHQ YHUVFKLMQVHO RSJHVODJHQ LV�

RI EOLMNW GDW GH LQVWHOOLQJHQ YHUNHHUG ]LMQ� 'LW NDQ RS GULH PDQLHUHQ JHGDDQ
ZRUGHQ�

& GUXN RS GH Stop NQRS � �

& GUXN RS GH �S! WRHWV
& JD QDDU KHW0HHWZLM]HPHQX HQ NLHV 6WRS PHWHQ

:DQQHHU GH PHWLQJ JHVWRSW LV� ZRUGHQ DOOH EHGLHQLQJVRUJDQHQ ZHHU

LQJHVFKDNHOG�

Scroll mode

7LMGHQV KHW PHWHQ JHHIW GH WUDQVLsQW UHFRUGHU KHW VLJQDDO RS HHQ ��� EDVLV
ZHHU� YRRU HON VDPSOH ZRUGW HHQ EHHOGVFKHUPSXQW �SL[HO� JHEUXLNW�

:DQQHHU KHW DDQWDO JHPHWHQ VDPSOHV JURWHU LV GDQ GH VFKHUPEUHHGWH�
PRHW GH UHFRUG YLHZ RIIVHW ]RGDQLJ DDQJHSDVW ZRUGHQ GDW GH QLHXZH

VDPSOHV ]LFKWEDDU EOLMYHQ�
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(U ]LMQ WZHH PDQLHUHQ RP GLW WH EHUHLNHQ�

Scan mode :DQQHHU KHW VFKHP YRO LV� ZRUGW GH UHFRUG YLHZ RIIVHW
�HHQ KHHO VFKHUP� DDQJHSDVW� ]RGDW KHW VFKHUP OHHJ ZRUGW

HQ KHW ZHHU YDQDI GH OLQNHU NDQW JHYXOG ZRUGW�
Roll mode :DQQHHU KHW VFKHUP YRO LV� ZRUGW GH UHFRUG YLHZ RIIVHW

�ppQ VDPSOH� DDQJHSDVW� ]RGDW HU DDQ GH UHFKWHUNDQW YDQ
KHW VFKHUP UXLPWH YRRU ppQ QLHXZ VDPSOH RQWVWDDW� 'LW

KHUKDDOW ]LFK ELM LHGHU QLHXZ VDPSOH�

5ROO PRGH ]LHW HU YHHO IUDDLHU XLW GDQ 6FDQ PRGH� PDDU LV RRN YHHO WUDJHU�
%LM 5ROO PRGH ]DO GH VRIWZDUH YHHO VQHOOHU GH KDUGZDUH QLHW PHHU NXQQHQ

ELMKRXGHQ GDQ ELM 6FDQ PRGH�

,QVWHOOHQ YDQ GH 6FUROO PRGH JDDW YLD KHW 0HHWZLM]H PHQX� .LHV KLHUXLW
6FUROO PRGH HQ VHOHFWHHU GH JHZHQVWH PRGH�

Signalen vergelijken met behulp van de referentiekanalen

2P HU YRRU WH ]RUJHQ GDW GH VRIWZDUH WLMGHQV KHW PHWHQ GH KDUGZDUH

ODQJHU ELM NDQ KRXGHQ NXQQHQ UHIHUHQWLHNDQDOHQ WLMGHQV KHW PHWHQ DXWR�
PDWLVFK XLWJHVFKDNHOG ZRUGHQ HQ QD GH PHWLQJ ZHHU DDQJH]HW ZRUGHQ�

2SHQ KHW 5HIHUHQWLHV PHQX HQ NLHV 7RRQ UHIHUHQWLHV WLMGHQV KHW PHWHQ
RP GLW LQ WH VWHOOHQ�

:DQQHHU YRRU GH GH NHX]H 7RRQ UHIHUHQWLHV WLMGHQV KHW PHWHQ HHQ

YLQNMH VWDDW� ZRUGHQ UHIHUHQWLHV GLH DDQ VWDDQ� WLMGHQV KHW PHWHQ ZHHUJH�
JHYHQ� RS GH]HOIGH PDQLHU DOV GH JHZRQH VLJQDOHQ� :DQQHHU HU JHHQ

YLQNMH YRRU GH NHX]H VWDDW ZRUGHQ GH LQJHVFKDNHOGH UHIHUHQWLHV YRRU KHW
PHWHQ XLWJHVFKDNHOG HQ QD KHW PHWHQ ZHHU LQJHVFKDNHOG�

Metingen met de cursors verrichten

=RDOV LQ GH RVFLOORVFRRS KHHIW GH WUDQVLsQW UHFRUGHU HHQ SDDU NUXLVGUDGHQ

RP PHWLQJHQ DDQ GH ZHHUJHJHYHQ VLJQDOHQ PHH WH YHUULFKWHQ�

'H NUXLVGUDGHQ LQ GH WUDQVLsQW UHFRUGHU ZHUNHQ QHW ]R DOV GH NUXLVGUD�
GHQ LQ GH RVFLOORVFRRS� ]LH YRRU HHQ XLWOHJ RYHU GH NUXLVGUDGHQ LQ KHW

KRRIGVWXN RYHU GH RVFLOORVFRRS�
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Hoofdstuk 5
De spectrum analyzer

'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 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 YHUNUHJHQ ZRUGHQ

GRRU QDDU HOHNWULVFKH VLJQDOHQ LQ KHW IUHTXHQWLHGRPHLQ WH NLMNHQ� 2P KHW
IUHTXHQWLHGRPHLQ ZHHU WH JHYHQ LV HHQ LQVWUXPHQW QRGLJ GDW RQGHU�

VFKHLG NDQ PDNHQ WXVVHQ YHUVFKLOOHQGH IUHTXHQWLHV� HQ YDQ GLH IUHTXHQWLHV
GH VLJQDDOVWHUNWH PHWHQ� (HQ LQVWUXPHQW GDW KHW IUHTXHQWLHGRPHLQ NDQ

ZHHUJHYHQ LV GH VSHFWUXP DQDO\]HU� 'LH JHHIW GH VSDQQLQJ DOV IXQFWLH YDQ
GH IUHTXHQWLH JUDILVFK ZHHU�
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,Q KHW WLMGVGRPHLQ ZRUGHQ DOOH IUHTXHQWLHFRPSRQHQWHQ YDQ HHQ VLJQDDO
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 IUHTXHQWLH

FRPSRQHQW ZRUGW ZHHUJHJHYHQ�

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

HHQ RVFLOORVFRRS�

& 0HW HHQ VSHFWUXP DQDO\]HU NXQQHQ NOHLQH YHUYRUPLQJHQ LQ HHQ
VLJQDDO EHWHU ZRUGHQ ZHHUJHJHYHQ GDQ RS HHQ RVFLOORVFRRS� (HQ

VLQXVYRUPLJ VLJQDDO NDQ LQ KHW WLMGVGRPHLQ JRHG OLMNHQ� LQ KHW IUH�
TXHQWLHGRPHLQ LV KDUPRQLVFKH YHUYRUPLQJ ]LFKWEDDU�

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

WLH GXLGHOLMN RYHUKHHUVW�
& 9DQ HHQ JHPRGXOHHUG VLJQDDO �$0 RI )0� NDQ LQ KHW IUHTXHQWLHGR�

PHLQ KHHO HHQYRXGLJ ]DNHQ DOV GUDDJJROIIUHTXHQWLH� PRGXODWLHIUH�
TXHQWLH� PRGXODWLHGLHSWH HQ PRGXODWLHYHUYRUPLQJ DFKWHUKDDOG

ZRUGHQ�

Een beschrijving van de FFT

'H VSHFWUXP DQDO\]HU ZHUNW YROJHQV KHW SULQFLSH YDQ )DVW )RXULHU 7UDQV�
IRUPDWLH �))7�� (U ZRUGHQ HHQ EHSDDOG DDQWDO VDPSOHV JHQRPHQ YDQ KHW

LQJDQJVVLJQDDO� PHW HHQ YRRUDI LQJHVWHOGH VDPSOHIUHTXHQWLH� +HW DDQWDO
VDPSOHV PHW HHQ PDFKW YDQ WZHH ]LMQ� GXV ELMY� ���� ���� RI ����� 0HW

EHKXOS YDQ GH]H 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 �
SHULRGH YDQ KHW GDQ RQWVWDQH VLJQDDO�
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9DQ KHW DOGXV YHUNUHJHQ VLJQDDO ZRUGW KHW VSHFWUXP EHUHNHQG� 8LW GH

))7�EHUHNHQLQJ NRPHQ HHQ DDQWDO VSHFWUDOH FRPSRQHQWHQ� +HW DDQWDO
VSHFWUDOH FRPSRQHQWHQ LV GH KHOIW YDQ KHW DDQWDO VDPSOHV LQ KHW ))7 EORN�

'LH VSHFWUDOH FRPSRQHQWHQ YRUPHQ VDPHQ KHW IUHTXHQWLHVSHFWUXP YDQ
KHW LQJDQJVVLJQDDO�

'H VSHFWUXP DQDO\]HU JHHIW HHQ DPSOLWXGH VSHFWUXP ZHHU� 'DW ZLO ]HJ�

JHQ GDW HHQ VLQXV YDQ � YROW WRS�WRS ZHHUJHJHYHQ ZRUGW PHW HHQ VSHF�
WUDDO 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�
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+HW RRUVSURQNHOLMNH VLJQDDO LV JHVDPSOHG PHW HHQ VDPSOHWLMG W� 'H NULWL�
VFKH IUHTXHQWLH �GH 1\TXLVW IUHTXHQWLH� LV ����W� +]�

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 KDUPR�
QLVFKH YHUYRUPLQJ RQWVWDDQ� RPGDW GH SHULRGLHNH JROIYRUP� �JHFUHsHUG

GRRU GH ))7�� VFKHUSH GLVFRQWLQXwWHLWHQ NDQ KHEEHQ� =LH KLHUYRRU RRN GH
YROJHQGH DIEHHOGLQJ� 'H GLVFRQWLQXwWHLWHQ ZRUGHQ RRN ZHO DIEUHHNIRXWHQ

JHQRHPG�

&RQFUHHW EHWHNHQW GLW GDW GRRU GH DIEUHHNIRXWHQ QD GH ))7�EHUHNHQLQJ

H[WUD IUHTXHQWLHFRPSRQHQWHQ RQWVWDDQ URQG GH HLJHQOLMNH IUHTXHQWLH�
'RRU GLW 
XLWVPHHUHIIHFW
 QHHPW GH DPSOLWXGH YDQ GH HLJHQOLMNH IUHTXHQWLH

DI� RPGDW KHW WRWDOH RSSHUYODN RQGHU GH JUDILHN JHOLMN EOLMIW�

+HW XLWVPHHUHIIHFW DOV JHYROJ YDQ DIEUHHNIRXWHQ NDQ ZRUGHQ YHUPLQGHUG
GRRU HHQ ZLQGRZ � YHQVWHU� RYHU KHW ))7�EORN PHW VDPSOHV WH OHJJHQ�

]RGDQLJ GDW GH XLWHLQGHQ YDQ KHW EORN JHOHLGHOLMN DIORSHQ QDDU � HQ DI�
EUHHNIRXWHQ QLHW RSWUHGHQ ZDQQHHU GH ))7 KHW �JHZLQGRZGH� ))7� EORN

EHVFKRXZW DOV HHQ SHULRGH YDQ HHQ SHULRGLHNH UHHNV� (ON VDPSOH YDQ KHW
))7�EORN ZRUGW GDDUWRH YHUPHQLJYXOGLJG PHW HHQ IDFWRU� ZDDU YDQ GH

JURRWWH DIKDQNHOLMN LV YDQ GH SRVLWLH YDQ KHW VDPSOH LQ KHW ))7� EORN� =LH
RRN GH YROJHQGH DIEHHOGLQJ�
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'H VRIWZDUH RQGHUVWHXQW ]HV YHUVFKLOOHQGH ZLQGRZV�

5HFKWKRHN �RIZHO JHHQ ZLQGRZ� DOOH ZDDUGHQ EOLMYHQ JHOLMN�

+DQQLQJ �VLQXVYRUPLJ�
+DPPLQJ �VLQXVYRUPLJ�

%DUWOHWW �VLQXVYRUPLJ�
%ODFNPDQ �GULHKRHNLJ�

3DU]HQ �GULHKRHNLJ�

Kanalen weergeven

'H EHLGH NDQDOHQ NXQQHQ YROJHQV YHUVFKLOOHQGH PHWKRGHQ JHPHWHQ
ZRUGHQ�

&K� HU ZRUGW DOOHHQ YDQ NDQDDO � JHPHWHQ�

&K� HU ZRUGW DOOHHQ YDQ NDQDDO � JHPHWHQ�
&K� HQ &K� HU ZRUGW WHJHOLMNHUWLMG YDQ ]RZHO NDQDDO � DOV NDQDDO �

JHPHWHQ�

Opmerking :DQQHHU ELM GH 73��� HQ GH +6��� GH PHHWZLM]H &K� RI
&K� HQ &K� LV JHVHOHFWHHUG� ZRUGW KHW KRRJVWH IUHTXHQWLH�

EHUHLN XLWJHVFKDNHOG

$OV YDQ VOHFKWV HHQ NDQDDO JHPHWHQ ZRUGW� ZRUGHQ DOOH EHGLHQLQJHQ YRRU
KHW DQGHUH NDQDDO XLWJHVFKDNHOG�
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Instellen van een kanaal

'H WZHH NDQDOHQ YDQ GH VSHFWUXP DQDO\]HU ]LMQ YROOHGLJ LQVWHOEDDU� %HLGH
NDQDOHQ ]LMQ LGHQWLHN� HON NDQDDO KHHIW HHQ HLJHQ PHQX LWHP LQ KHW KRRIG�

PHQX� 'H PRJHOLMNKHGHQ YDQ GH NDQDOHQ LQ GH VSHFWUXP DQDO\]HU ]LMQ
QDJHQRHJ JHOLMN DDQ GH PRJHOLMKHGHQ YDQ GH NDQDOHQ LQ GH RVFLOORVFRRS�

'DDURP ZRUGHQ DOOHHQ GH YHUVFKLOOHQ KLHU EHVSURNHQ� YRRU GH RYHULJH
SXQWHQ ZRUGW YHUZH]HQ QDDU KHW KRRIGVWXN 'H RVFLOORVFRRS�

2PGDW GH PRJHOLMNKHGHQ YDQ GH EHLGH NDQDOHQ JHOLMN ]LMQ� ZRUGW DOOHHQ

NDQDDO � KLHU XLWJHOHJG� DOOHV JHOGW RRN YRRU NDQDDO ��

0HW GH NHX]H &K� �RI &K�� XLW KHW KRRIGPHQX NRPW HHQ PHQX WHYRRU�
VFKLMQ ZDDULQ DOOH HLJHQVFKDSSHQ YDQ KHW NDQDDO NXQQHQ ZRUGHQ LQJ�

HVWHOG�

De ingangsgevoeligheid instellen

'H LQJDQJVJHYRHOLJKHLG YDQ HHQ NDQDDO EHSDDOW KRH JURRW HHQ EHSDDOG
VLJQDDO ZHHU ZRUGW JHJHYHQ� KRH ODJHU GH JHYRHOLJKHLG� GHV WH JURWHU

ZRUGW KHW VLJQDDO ZHHUJHJHYHQ� +HW LV RRN PRJHOLMN HHQ DXWRUDQJLQJ
IXQFWLH WH JHEUXLNHQ�

Opmerking 'H YHUWLNDOH DV LQ GH VSHFWUXP DQDO\]HU KHHIW HHQ EHUHLN GDW

WZHH NHHU ]R JURRW LV DOV KHW LQJDQJVEHUHLN GDW LV LQJHVWHOG�
'LW LV JHGDDQ RPGDW GH IUHTXHQWLHFRPSRQHQWHQ ZDDUXLW

HHQ VLJQDDO LV RSJHERXZG JURWHU NXQQHQ ]LMQ GDQ GH LQ�
JDQJVJHYRHOLJKHLG� 'XV ELM HHQ LQJDQJVJHYRHOLJKHLG YDQ �

YROW YROOH VFKDDO ]DO GH YHUWLFDOH DV YDQ � WRW �� YROW ORSHQ�

'H JHYRHOLJKHLG NDQ LQJHVWHOG ZRUGHQ PHW EHKXOS YDQ KHW *HYRHOLJKHLG
PHQX� 'LW PHQX NDQ RSJHURHSHQ ZRUGHQ GRRU KHW PHQX &K� WH DFWLYH�

UHQ� ZDDUQD KHW *HYRHOLJKHLG PHQX JHDFWLYHHUG NDQ ZRUGHQ� ,Q GLW
PHQX ]LMQ DOOH LQJDQJVJHYRHOLJKHGHQ DOV RRN GH DXWRUDQJLQJ EHVFKLNEDDU�

+HW *HYRHOLJKHLG PHQX NDQ RRN DFWLHI JHPDDNW ZRUGHQ GRRU GH UHFKWHU
PXLVNQRS LQ WH GUXNNHQ ERYHQ GH YHUWLFDOH DV YDQ NDQDDO � RI NDQDDO ��
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2P DXWRUDQJLQJ DDQ WH ]HWWHQ LV HHQ VSHFLDOH NQRS DDQZH]LJ� $OV DXWR�
UDQJLQJ LV LQJHVFKDNHOG� VWDDW HU Auto RS GH NQRS� DQGHUV GH JHYRHOLJKHLG
GLH LV LQJHVWHOG� ,QGUXNHQ YDQ GH UHFKWHU PXLVNQRS RS GH NQRS EUHQJW
HHQ PHQX PHW GH JHYRHOLJKHGHQ QDDU YRUHQ�

Opmerking :DQQHHU DXWRUDQJLQJ LV LQJHVFKDNHOG� NXQQHQ YHUVFKHLGHQH

PHWLQJHQ QRGLJ RP GH MXLVWH JHYRHOLJKHLG WH YLQGHQ� DIKDQ�
NHOLMN YDQ KHW LQJDQJVVLJQDDO�

(HQ DQGHUH PDQLHU RP GH JHYRHOLJKHLG LQ WH VWHOOHQ LV GRRU PLGGHO YDQ

KHW WRHWVHQERUG� (QNHOH WRHWVHQ ]LMQ JHUHVHUYHHUG YRRU KHW LQVWHOOHQ YDQ
GH LQJDQJVJHYRHOLJKHLG YDQ EHLGH NDQDOHQ� 'H]H WRHWVHQ ]LMQ�

�F5! 9HUKRRJ GH JHYRHOLJKHLG YDQ NDQDDO �

�F6! 9HUODDJ GH JHYRHOLJKHLG YDQ NDQDDO �
�F7! 9HUKRRJ GH JHYRHOLJKHLG YDQ NDQDDO �

�F8! 9HUODDJ GH JHYRHOLJKHLG YDQ NDQDDO �

Logaritmische of lineaire verticale as

'H YHUWLFDOH DV YDQ GH VSHFWUXP DQDO\]HU NDQ ]RZHO OLQHDLU DOV ORJDULW�
PLVFK ]LMQ�

:DQQHHU GH DV OLQHDLU LV� KHHIW GH DV HHQ EHUHLN YDQ � WRW � [ JHYRHOLJ�

KHLG� :DQQHHU HHQ ORJDULWPLVFKH DV LV LQJHVWHOG� KHHIW KHW SXQW� GDW RS GH
OLQHDLUH DV GH ZDDUGH *HYRHOLJKHLG KHHIW� GH ZDDUGH

:DDUGH  �� [ ��ORJ *HYRHOLJKHLG

'H UHVW YDQ GH DV YHUORRSW PHW �� G% SHU GLYLVLH �ELM HHQ VRIWZDUH JDLQ

YDQ ��� 2RN GH JHPHWHQ ZDDUGHQ ZRUGHQ RPJHUHNHQG QDDU ORJDULWPL�
VFKH ZDDUGHQ�

,QVWHOOHQ YDQ GH DV JHEHXUW GRRU KHW &K� RI &K� PHQX WH RSHQHQ HQ GDQ

GH NHX]H $V W\SH WH DFWLYHUHQ� ,QVWHOOHQ NDQ RRN PHW EHKXOS YDQ WRHWVHQ�

�L! VFKDNHO GH DV YDQ NDQDDO � WXVVHQ LLQHDLU HQ LRJDULWPLVFK
�Shift+L! VFKDNHO GH DV YDQ NDQDDO � WXVVHQ LLQHDLU HQ LRJDULWPLVFK
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Opmerking $OV JHYROJ YDQ DIEUHHNIRXWHQ� RQVWDDQ GRRU GLVFRQWLQXwWHL�
WHQ �]LH :LQGRZLQJ� HQ YHUYRUPLQJ LQ GH $QDORRJ QDDU

'LJLWDDO RP]HWWHU �ELQQHQ GH VSHFLILFDWLHV� NXQQHQ
QLHW�EHVWDDQGH IUHTXHQWLHFRPSRQHQWHQ RQWVWDDQ GLH ]LFKW�

EDDU ZRUGHQ ZDQQHHU GH ORJDULWPLVFKH DV LV JHVHOHFWHHUG�
'H]H IUHTXHQWLHFRPSRQHQWHQ YDOOHQ EXLWHQ KHW G\QDPLVFK

EHUHLN YDQ KHW PHHWV\VWHHP�

2P YHUZDUULQJ WH YRRUNRPHQ PHW GH]H QLHW�EHVWDDQGH IUHTXHQWLHFRP�
SRQHQWHQ� NDQ GH ORJDULWPLVFKH JUDILHN DIJHNDSW ZRUGHQ RS KHW WKHRUHWL�

VFKH G\QDPLVFKH EHUHLN YDQ KHW PHHWV\VWHHP� 'LW ZRUGW JHGDDQ GRRU
%HUHLN YHUWLFDOH ORJDULWPLVFKH DV XLW KHW ,QVWHOOLQJHQPHQX WH VHOHFWHUHQ HQ

GDQ1LHW DIJHNDSW RI $IJHNDSW YROJHQV KDUGZDUH VSHFV WH NLH]HQ�

Instellen van de frequentieas

/DQJV GH KRUL]RQWDOH DV YDQ GH VSHFWUXP DQDO\]HU ZRUGW GH IUHTXHQWLH
YDQ KHW JHPHWHQ VSHFWUXP ZHHUJHJHYHQ�

9HUJURWHQ YDQ GH IUHTXHQWLHDV HQ KRUL]RQWDDO SRVLWLRQHUHQ YDQ KHW VLJQDDO

ZRUGHQ RS GH]HOIGH PDQLHU JHGDDQ DOV LQ GH RVFLOORVFRRS� 9RRU HHQ
XLWOHJ KLHURYHU ZRUGW YHUZH]HQ QDDU KHW KRRIGVWXN 'H RVFLOORVFRRS�

Instellen van het as-type

'H IUHTXHQWLH�DV YDQ GH VSHFWUXP DQDO\]HU NDQ RS YLHU YHUVFKLOOHQGH

PDQLHUHQ ZRUGHQ LQJHVWHOG�

Lineair GH IUHTXHQWLH�DV ORRSW YDQ � WRW GH PD[LPXP IUH�

TXHQWLH HQ KHHIW HHQ OLQHDLU YHUORRS�
Logaritmisch GH IUHTXHQWLH�DV ORRSWIYDQ GH PLQLPXP IUHTXHQWLH

WRW GH PD[LPXP IUHTXHQWLH HQ KHHIW HHQ ORJDULW�
PLVFK YHUORRS

Octaafbanden GH IUHTXHQWLH�DV ORRSW YDQ ���� +] WRW ���� N+] HQ
LV YHUGHHOG LQ �� RFWDYHQ� 'H FHQWUXPIUHTXHQWLHV�

GH RQGHUJUHQ]HQ HQ GH ERYHQJUHQ]HQ YDQ GH RFWD�
YHQ ]LMQ�
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fcenter flo fhi

����� +] ���� +] ���� +]

���� +] ���� +] ���� +]

��� +] ���� +] ����� +]

��� +] ����� +] ����� +]

��� +] ����� +] ����� +]

� N+] ����� +] ����� N+]

� N+] ����� N+] ����� N+]

� N+] ����� N+] ����� N+]

� N+] ����� N+] ������ N+]

�� N+] ������ N+] ������ N+]

'H RFWDYHQ ZRUGHQ PHW JHOLMNH EUHHGWH RS KHW
VFKHUP DIJHEHHOG�

'H]H PRGH YHUHLVW GDW GH VDPSOHIUTXHQWWLH RQJ�
HYHHU �� N+] LV HQ GDW GH UHFRUGOHQJWH WHQPLQVWH

���� VSHFWUDOH FRPSRQHQWHQ EHGUDDJW� $OV GH]H
PRGH LV LQJHVWHOG� NDQ GH VDPSOHIUHTXHQWLH QLHW

PHHU ZRUGHQ LQJHVWHOG� 'H UHFRUGOHQJWH NDQ QRJ
PDDU RS HHQ DDQWDO ZDDUGHQ ZRUGHQ LQJH�VWHOG�

Tertsbanden GH IUHTXHQWLH�DV ORRSW YDQ ����� +] WR ���� N+] HQ
LV YHUGHHOG LQ �� WHUWVHQ �HHQ GHUGH GHHO YDQ HHQ

RFWDDI�� 'H FHQWUXPIUHTXHQWLHV� GH RQGHUJUHQ]HQ
HQ GH ERYHQJUHQ]HQ YDQ GH WHVWVEDQGHQ ]LMQ�
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IFHQWHU IOR IKL

����� +] ����� +] ����� +]

����� +] ����� +] ����� +]

����� +] ����� +] ���� +]

���� +] ���� +] ���� +]

���� +] ���� +] ���� +]

���� +] ���� +] ���� +]

���� +] ���� +] ���� +]

���� +] ���� +] ��� +]

��� +] ��� +] ��� +]

��� +] ��� +] ��� +]

��� +] ��� +] ��� +]

��� +] ��� +] ��� +]

��� +] ��� +] ��� +]

��� +] ��� +] ��� +]

��� +] ��� +] ��� +]

��� +] ��� +] ��� +]

��� +] ��� +] ��� +]

���� N+] ��� +] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]

���� N+] ���� N+] ���� N+]
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Instellen van het frequentiebereik

+HW IUHTXHQWLHEHUHLN YDQ GH VSHFWUXP DQDO\]HU NDQ RS WZHH PDQLHUHQ
LQJHVWHOG ZRUGHQ� YLD HHQ PHQX RI YLD IXQFWLHWRHWVHQ� +HW IUHTXHQWLHEH�

UHLN YDQ GH VSHFWUXP DQDO\]HU ZRUGW EHSDDOG GRRU GH VDPSOH IUHTXHQWLH
YDQ GH KDUGZDUH� KHW EHUHLN LV GH KHOIW YDQ GH VDPSOH IUHTXHQWLH�

,QVWHOOHQ YDQ KHW IUHTXHQWLHEHUHLN YLD HHQ PHQX NDQ GRRU KHW )UHTXHQWLH

DV PHQX WH RSHQHQ HQ GDQ GH NHX]H )UHTXHQWLHEHUHLN WH DFWLYHUHQ� (U
YHUVFKLMQW HHQ PHQX PHW HHQ DDQWDO PRJHOLMNH IUHTXHQWLHEHUHLNHQ HQ GH

NHX]H =HOI LQVWHOOHQ����

'H]H ODDWVWH NHX]H RSHQW HHQ LQYRHUGLDORRJ ZDDULQ HHQ ]HOI EHSDDOG
IUHTXHQWLHEHUHLN �ELQQHQ GH KDUGZDUH OLPLHWHQ� NDQ ZRUGHQ LQJHYXOG�

'RRU GH PDQLHU ZDDURS GH VDPSOH IUHTXHQWLH LQ GH KDUGZDUH RSJHZHNW
ZRUGW� NDQ QLHW LHGHU IUHTXHQWLHEHUHLN H[DFW JHPDDNW ZRUGHQ� $OV HHQ

RQJHOGLJH ZDDUGH ZRUGW LQJHYXOG� ]DO GH GLFKWVWELM]LMQGH JHOGLJH ZDDUGH
ZRUGHQ LQJHVWHOG�

'H YROJHQGH WRHWVHQ NXQQHQ JHEUXLNW ZRUGHQ RP KHW IUHTXHQWLHEHUHLN

LQ WH VWHOOHQ�

�F3! =HW KHW IUHTXHQWLHEHUHLN HHQ VWDQG NOHLQHU
�F4! =HW KHW IUHTXHQWLHEHUHLN HHQ VWDQG JURWHU

Instellen van de spectrum recordlengte

'H VSHFWUXP DQDO\]HU QHHPW HHQ DDQWDO VDPSOHV RP KHW IUHTXHQWLHVSHF�
WUXP YDQ KHW LQJDQJVVLJQDDO WH EHSDOHQ� 'LW DDQWDO PRHW HHQ PDFKW YDQ �

]LMQ� 1D GH ))7 EHUHNHQLQJ LV HHQ VSHFWUXP PHW GH KHOIW YDQ GDW DDQWDO
VSHFWUDOH FRPSRQHQWHQ EHVFKLNEDDU� 'LW DDQWDO FRPSRQHQWHQ LV GH UH�

FRUGOHQJWH�

(U ]LMQ WZHH PDQLHUHQ RP GH UHFRUG OHQJWH LQ WH VWHOOHQ� YLD HHQ PHQX RI
PHW EHKXOS YDQ IXQFWLHWRHWVHQ�

2SHQ KHW )UHTXHQWLH DV PHQX HQ NLHV 5HFRUGOHQJWH� (HQ QLHXZ PHQX

YHUVFKLMQW PHW GH PRJHOLMNH UHFRUG OHQJWHQ� +HW )UHTXHQWLH DV PHQX NDQ
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RRN JHRSHQG ZRUGHQ GRRU GH UHFKWHU PXLVNQRS LQ WH GUXNNHQ ERYHQ GH
IUHTXHQWLH DV�

'H YROJHQGH IXQFWLHWRHWVHQ NXQQHQ JHEUXLNW ZRUGHQ YRRU KHW LQVWHOOHQ

YDQ GH UHFRUG OHQJWH�

�F11! 0DDN GH UHFRUGOHQJWH HHQ VWDQG NOHLQHU
�F12! 0DDN GH UHFRUGOHQJWH HHQ VWDQG JURWHU

Opmerking (HQ VSHFWUXP EHSDOHQ LV HUJ UHNHQLQWHQVLHI� 'H GDDUYRRU

EHQRGLJGH WLMG LV HUJ DIKDQNHOLMN YDQ GH UHNHQNUDFKW YDQ GH
3& HQ GH LQJHVWHOGH UHFRUGOHQJWH�

Opmerking $OV GH 6SHFWUXP DQDO\]HU HQ GH 2VFLOORVFRRS JHOLMNWLMGLJ

DFWLHI ]LMQ� ]DO GH LQ GH RVFLOORVFRRS LQJHVWHOGH UHFRUGOHQJWH
RRN JHEUXLNW ZRUGHQ LQ GH 6SHFWUXP DQDO\]HU� (U ZRUGW

GDQ JHZHUNW PHW GH JURRWVWH �PDFKW YDQ �� DDQWDO VDPSOHV
GDW XLW GH SRVWVDPSOHV YDQ GH RVFLOORVFRRS JHKDDOG NDQ

ZRUGHQ� +HHIW GH RVFLOORVFRRS HHQ UHFRUGOHQJWH YDQ ELMY�
���� VDPSOHV HQ HHQ SUHWULJJHUZDDUGH YDQ ���� GDQ ]LMQ

HU ��� SRVWVDPSOHV� ZDDUYDQ GH VSHFWUXP DQDO\]HU HU ���
���� �� ���� JHEUXLNW� 'LW UHVXOWHHUW LQ HHQ VSHFWUXP DQDO\�

]HU UHFRUGOHQJWH YDQ ����

Instellen van de FFT

FFT windowfunctie

2P DIEUHHNIRXWHQ WH YHUPLQGHUHQ �]LH :LQGRZLQJ� NDQ HHQ ZLQGRZ

IXQFWLH YRRU GH ))7 EHUHNHQLQJ WRHJHSDVW ZRUGHQ�

.LHV HHQ ZLQGRZ IXQFWLH GRRU RS GH Window NQRS � � WH GUXNNHQ

RI GH NHX]H ))7 ZLQGRZ IXQFWLH XLW KHW ,QVWHOOLQJHQ PHQX WH VHOHFWHUHQ�

(U YHUVFKLMQ HHQ GLDORRJ ZDDULQ GH JHZHQVWH ZLQGRZ IXQFWLH NDQ ZRUGHQ
LQJHVWHOG� ,Q KHW JUDILHNMH ZRUGW KHW HIIHFW YDQ GH ZLQGRZ IXQFWLH ZHHU�

JHJHYHQ RS KHW LQJDQJVVLJQDDO�
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'H EHVFKLNEDUH ZLQGRZ IXQFWLHV ]LMQ�

5HFKWKRHN �RIZHO JHHQ ZLQGRZ� DOOH ZDDUGHQ EOLMYHQ JHOLMN�
+DQQLQJ �VLQXVYRUPLJ�

+DPPLQJ �VLQXVYRUPLJ�
%DUWOHWW �VLQXVYRUPLJ�

%ODFNPDQ �GULHKRHNLJ�
3DU]HQ �GULHKRHNLJ�

Middeling

:DQQHU HHQ VLJQDDO PHW UXLV JHPHWHQ ZRUGW� NDQ GH LQYRHG YDQ GH UXLV

YHUPLQGHUG ZRUGHQ GRRU HHQ DDQWDO VSHFWUD WH PHWHQ HQ XLW WH PLGGH�
OHQ� 'H UXLVFRPSRQHQWHQ YHUGZLMQHQ GDQ HQ KHW HLJHQOLMNH VLJQDDO EOLMIW

RYHU�

0LGGHOLQJ NDQ ZRUGHQ DDQJH]HW GRRU GH NHX]H ))7 PLGGHOLQJ YDQ XLW KHW
,QVWHOOLQJHQ PHQX WH NLH]HQ� (U YHUVFKLMQW HHQ PHQX PHW GH PLGGHOLQJV�

PRJHOLMNKHGHQ� 'H NHX]H � PHWLQJ VFKDNHOW PLGGHOLQJ XLW�

:DQQHU PLGGHOLQJ RS ELMY� �� PHWLQJHQ LV JH]HW HQ GH Pauze NQRS LV
LQJHGUXN HQ HU ZRUGW RS GH One shot NQRS JHGUXNW� GDQ ZRUGHQ ��
PHWLQJHQ JHGDDQ� GLH JHPLGGHOG ZRUGHQ� 'DDUQD VWRSW GH 6SHFWUXP
DQDO\]HU ZHHU�

Metingen verrichten

:DQQHHU DOOH LQVWHOOLQJHQ JHPDDNW ]LMQ� NDQ HU JHPHWHQ ZRUGHQ�

Starten en stoppen met meten

2P WH YRRUNRPHQ GDW HHQ QLHXZ VFKHUP PHW JHPHWHQ GDWD KHW EH�

VWDDQGH VFKHUP RYHUVFKULMIW� NDQ KHW PHWHQ HQ ZHHUJHYHQ ZRUGHQ VWLOJH�
]HW� 'LW NDQ RS YHUVFKLOOHQGH PDQLHUHQ ZRUGHQ JHGDDQ� GRRU RS GH

Pauze NQRS � � WH GUXNNHQ� GRRU RS GH WRHWV �S! WH GUXNNHQ RI
GRRU GH PHQXNHX]H 6WRS KHW FRQWLQXH PHHWSURFHV XLW KHW 0HHWZLM]H

PHQX WH DFWLYHUHQ
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:DQQHHU KHW PHWHQ LV JHVWRSW� EOLMYHQ GH ODDWVW JHPHWHQ ZDDUGH RS KHW
VFKHUP VWDDQ� YHUDQGHUW GH Pauze NQRS LQ HHQ Play NQRS � � HQ

ZRUGW GH One shot NQRS � � EHVFKLNEDDU�

+HW JHPHWHQ VLJQDDO NDQ QX XLWJHEUHLG EHVWXGHHUG ZRUGHQ�

Eenmalige metingen verrichten

2P QX HHQ HHQPDOLJH PHWLQJ XLW WH YRHUHQ� NDQ RS GH One shot NQRS
ZRUGHQ JHGUXNW� RS GH WRHWV �O! ZRUGHQ JHGUXNW RI GH PHQXNHX]H
9RHU HHQ HQNHOH PHWLQJ XLW XLW KHW 0HHWZLM]H PHQX JHDFWLYHHUG ZRUGHQ�
$OV LQ GH VSHFWUXP DQDO\]HU PLGGHOLQJ LV LQJHVWHOG� ZRUGHQ ]RYHHO PH�

WLQJHQ DOV YRRU GH PLGGHOLQJ QRGLJ ]LMQ XLWJHYRHUG HQ VWRSW GH PHWLQJ
GDDUQD ZHHU�

&RQWLQX PHWHQ NDQ ZHHU JHVWDUW ZRUGHQ GRRU� RS GH Play NQRS WH
GUXNNHQ� GRRU RS GH WRHWV �S! WH GUXNNHQ RI GRRU GH PHQXNHX]H 6WDUW
KHW FRQWLQXH PHHWSURFHV XLW KHW 0HHWZLM]H PHQX WH DFWLYHUHQ� 'H One
shot NQRS ZRUGW ZHHU XLWJHVFKDNHOG�

Middeling

:DQQHU HHQ VLJQDDO PHW UXLV JHPHWHQ ZRUGW� NDQ GH LQYRHG YDQ GH UXLV
YHUPLQGHUG ZRUGHQ GRRU HHQ DDQWDO VSHFWUD WH PHWHQ HQ XLW WH PLGGH�

OHQ� 'H UXLVFRPSRQHQWHQ YHUGZLMQHQ GDQ HQ GH KHW HLJHQOLMNH VLJQDDO
EOLMIW RYHU�

0LGGHOLQJ NDQ ZRUGHQ DDQJH]HW GRRU GH NHX]H 'RH HHQ PLGGHOLQJ RYHU

YDQ XLW KHW 0HHWZLM]H PHQX WH NLH]HQ� (U YHUVFKLMQW HHQ PHQX PHW GH
PLGGHOLQJVPRJHOLMNKHGHQ� 'H NHX]H � PHWLQJ VFKDNHOW PLGGHOLQJ XLW�

0LGGHOLQJ NDQ RRN ZRUGHQ LQ� RI XLWJHVFKDNHOG PHW GH PLGGHOLQJ�NQRS

� �� +HW DDQWDO PHWLQJHQ ZDDURYHU JHPLGGHOG PRHW ZRUGHQ NDQ LQJH�

VWHOG ZRUGHQ PHW KHW PHQX GDW YHUVFKLMQW ZDQQHHU PHW GH UHFKWHU
PXLVNQRS RS GH PLGGHOLQJ�NQRS ZRUGW JHNOLNW�

:DQQHU PLGGHOLQJ RS ELMY� �� PHWLQJHQ LV JH]HW HQ GH 3DX]H NQRS LV

LQJHGUXN HQ HU ZRUGW RS GH 2QH VKRW NQRS JHGUXNW� GDQ ZRUGHQ ��
PHWLQJHQ JHGDDQ� GLH JHPLGGHOG ZRUGHQ� 'DDUQD VWRSW GH 6SHFWUXP

DQDO\]HU ZHHU�
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Maximum waarden weergeven

'H VSHFWUXP DQDO\]HU NDQ LQJHVWHOG ZRUGHQ RP GH PD[LPDOH ZDDUGHQ
YDQ GH VSHFWUDOH FRPSRQHQWHQ WH PHWHQ HQ ZHHU WH JHYHQ� 1D HHQ

DDQWDO PHWLQJHQ ZRUGW YDQ LHGHU IUHTXHQWLHFRPSRQHQW GH PD[LPDOH
ZDDUGH ZHHUJHJHYHQ�

*D� RP KHW PHWHQ YDQ PD[LPDOH ZDDUGHQ LQ WH VWHOOHQ� QDDU KHW 0HHWZLM�

]H PHQX HQ VHOVHFWHHU GH NHX]H 0HHW PD[LPXP ZDDUGHQ� (HQ YLQNMH
YRRU GH NHX]H JHHIW DDQ RI PHWHQ YDQ PD[LPXP ZDDUGHQ LV LQ� RI XLWJH�

VFKDNHOG�

Opmerking 0HW GH ZHHUJDYH YDQ PD[LPXP ZDDUGHQ ZRUGW RSQLHXZ
EHJRQQHQ ]RGUD HHQ LQVWHOOLQJ YDQ GH VSHFWUXP DQDO\]HU

YHUDQGHUW�

Tip 'H]H PRGH NDQ KDQGLJ ]LMQ ZDQQHHU GH IUHTXHQWLHNDUDNWHULVWLHN

YDQ HHQ V\VWHHP EHSDDOG PRHW ZRUGHQ� 6OXLW HHQ LQ IUHTXHQWLH
RSORSHQG VLJQDDO �VZHHS JHQHUDWRU� DDQ RS KHW WH RQGHU]RHNHQ

V\VWHHP� PHHW KHW XLWJDQJVVLJQDDO LQ GH VWDQG 0HHW PD[LPXP
ZDDUGHQ HQ QD HHQ DDQWDO PHWLQJHQ LV GH IUHTXHQWLHNDUDNWHULVWLHN

EHSDDOG�

Meten van de Total Harmonic Distortion van een signaal

+HW LV PHW GH 6SHFWUXP DQDO\]HU PRJHOLMN GH WRWDOH KDUPRQLVFKH YHUYRU�

PLQJ �7+'� YDQ HHQ VLJQDDO WH PHWHQ� 'H 7+' LV JHGHILQLHHUG DOV�

ZDDU 9
�
GH 506 DPSOLWXGH YDQ GH EDVLVIUHTXHQWLH YDQ KHW LQJDQJVVLJQDDO

LV HQ 9
�
�� 9

Q
GH 506 DPSOLWXGHV YDQ LHGHUH KRJHUH KDUPRQLVFKH�

2SHQ� RP GH 7+' WH PHWHQ� KHW 0HHWZLM]H PHQX HQ NLHV 7RWDO +DU�
PRQLF 'LVWRUWLRQ� +HW LV RRN PRJHOLMN RS GH THD NQRS � � WH GUXN�

NHQ� 'H VRIWZDUH EHSDDOW QX GH EDVLVIUHTXHQWLH YDQ KHW LQJDQJVVLJQDDO�
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ZDDUELM ZRUGW DDQJHQRPHQ GDW GH IUHTXHQWLH PHW GH KRRJVWH DPSOLWXGH
GH EDVLVIUHTXHQWLH LV� 'DDUQD ZRUGHQ GH DPSOLWXGHV YDQ DOOH KRJHUH

KDUPRQLVFKHQ �WRW PD[� ���� LQ KHW UHFRUG EHSDDOG� 1X ZRUGW GH 7+'
EHUHNHQG�

,Q KHW 7+'�YHQVWHU ZRUGHQ GH EDVLVIUHTXHQWLH YDQ KHW LQJDQJVVLJQDDO� GH

KDUPRQLVFKH YHUYRUPLQJ LQ G% HQ HHQ WDEHO PHW GH DPSOLWXGHV YDQ DOOH
JHYRQGHQ KDUPRQLVFKHQ JHJHYHQ� 'LW ZRUGW JHGDDQ YRRU DOOH DFWLHYH

NDQDOHQ�

+HW DDQWDO KDUPRQLVFKHQ GDW JHEUXLNW ZRUGW YRRU GH EHUHNHQLQJ LV DI�
KDQNHOLMN YDQ GH EDVLVIUTXHQWLH YDQ KHW LQJDQJVVLJQDDO� ,V GLH IUHTXHQWLH

ODDJ� GDQ SDVVHQ HU PHHU KDUPRQLVFKHQ LQ KHW UHFRUG HQ ]XOOHQ HU GXV
PHHU JHEUXLNW ZRUGHQ� ,V GH EDVLVIUHTXHQWLH KRRJ� GDQ SDVVHQ HU PLQGHU

�RI JHHQ� KDUPRQLVFKHQ LQ KHW UHFRUG� 'H EHUHNHQLQJ JHEUXLNW PD[LPDDO
��� KDUPRQLVFKHQ YRRU GH EHUHNHQLQJ�

+HW LV PRJHOLMN HHQ PD[LPDDO WH JHEUXLNHQ DDQWDO KDUPRQLVFKHQ RS WH

JHYHQ� 'LW NDQ GRRU KHW 0HHWZLM]H PHQX WH RSHQHQ HQ GH NHX]H 0D[�
WH JHEUXLNHQ KDUPRQLVFKHQ WH NLH]HQ� ,Q KHW QX YHUVFKLMQHQGH PHQX NDQ

HHQ NHX]H JHPDDNW ZRUGHQ�

Meten met de kruisdraden

1HW DOV LQ GH RVFLOORVFRRS KHHIW GH VSHFWUXP DQDO\]HU HHQ SDDU NUXLVGUD�
GHQ ZDDUPHH PHWLQJHQ DDQ GH ZHHUJHJHYHQ VLJQDOHQ NXQQHQ ZRUGHQ

YHUULFKW�

'H NUXLVGUDGHQ LQ GH VSHFWUXP DQDO\]HU ZHUNHQ QDJHQRHJ JHOLMN DDQ GH
NUXLVGUDGHQ LQ GH RVFLOORVFRRS� GDDURP ZRUGHQ KLHU DOOHHQ GH YHUVFKLOOHQ

EHVSURNHQ� 9RRU KHW RYHULJH ZRUGW YHUZH]HQ QDDU KHW KRRRIGVWXN 'H
RVFLOORVFRRS�

Instellen van de kruisdraadmetingen

0HW GH NUXLVGUDGHQ LV KHW PRJHOLMN KHW LQJDQJVVLJQDDO RS GLYHUVH PDQLH�

UHQ WH PHWHQ� 'UXN� RP GH NUXLVGUDDGPHWLQJHQ LQ WH VWHOOHQ� RS GH LQVWHO�
OLQJHQ NQRS LQ KHW NUXLVGUDDGXLWOH]LQJ YHQVWHU �KHW PHHVW UHFKWVH NQRSMH

YDQ GH NQRSMHV DDQ GH OLQNHU NDQW YDQ KHW YHQVWHU�� (U YHUVFKLMQW QX HHQ
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PHQX ZDDULQ DOOH LQVWHOOLQJHQ JHPDDNW NXQQHQ ZRUGHQ� 'LW PHQX YHU�
VFKLMQW RRN ZDQQHHU GH UHFKWHU PXLVNQRS ERYHQ GH WDEHO LQ KHW NUXLV�

GUDDGXLWOH]LQJ YHQVWHU ZRUGW LQJHGUXNW�

Tijd
)UHTXHQWLH OLQNV GH IUHTXHQWLH RS GH SRVLWLH YDQ GH OLQNHU NUXLVGUDDG

ZRUGW EHSDDOG�
)UHTXHQWLH UHFKWV GH IUHTXHQWLH RS GH SRVLWLH YDQ GH UHFKWHU NUXLVGUDDG

ZRUGW EHSDDOG�
)UHTXHQWLH YHUVFKLO KHW IUHTXHQWLHYHUVFKLO WXVVHQ GH OLQNHU HQ UHFKWHU

NUXLVGUDDG ZRUGW EHSDDOG�

Spanning
6SDQQLQJ OLQNV GH VSDQQLQJ YDQ GH OLQNHU NUXLVGUDDG ZRUGW ZHHUJH�

YHQ�
6SDQQLQJ UHFKWV GH VSDQQLQJ YDQ GH UHFKWHU NUXLVGUDDG ZRUGW ZHHU�

JHJHYHQ�
6SDQQLQJVYHUVFKLO KHW YHUVFKLO WXVVHQ GH VSDQQLQJ YDQ GH OLQNHU HQ GH

UHFKWHU NUXLVGUDDG ZRUGW EHUHNHQG�

Bereken distortion
'H 7RWDO +DUPRQLF 'LVWRUWLRQ �7+'� YDQ KHW DFWLHYH VLJQDDO ZRUGW

JHPHWHQ� (U ZRUGHQ PD[LPDO ��� KDUPRQLVFKHQ JHEUXLNW YRRU GH EHUH�
NHQLQJ�

Auto. volgende kruisdraden
,QGLHQ GH]H RSWLH LQJHVFKDNHOG LV� ZRUGHQ GH VSDQQLQJVQLYHDX
V YDQ GH
NUXLVGUDGHQ DXWRPDWLVFK JHOLMN JHVWHOG DDQ GH VSDQQLQJVQLYHDX
V YDQ GH

VDPSOHV ZDDU GH NUXLVGUDGHQ RS VWDDQ�

Bereken waarde
,QGLHQ GH]H RSWLH XLWJHVFKDNHOG LV� ZRUGHQ HU JHHQ QLHXZH EHUHNHQLQJHQ

JHGDDQ WRWGDW GH RSWLH LQJHVFKDNHOG ZRUGW�
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Geef naam van meting weer
Geef gemeten waarde weer
Geef meeteenheid weer
2P GH UXLPWH GLH KHW ZLQGRZ RS KHW VFKHUP LQQHHPW WHUXJ WH EUHQJHQ�

NXQQHQ GH QDDP YDQ GH PHWLQJ� GH JHPHWHQ ZDDUGH HQ�RI GH PHHWHHQ�
KHLG YHUERUJHQ ZRUGHQ� 'LW UHVXOWHHUW LQ KHW YHUGZLMQHQ YDQ GH EHWUHI�

IHQGH NRORP� ZDW UHVXOWHHUW LQ HHQ VPDOOHU ZLQGRZ�

Weergave font
'RRU GH]H RSWLH WH VHOHFWHUHQ� NDQ KHW OHWWHUW\SH GDW JHEUXLNW ZRUGW

YRRU KHW ZHHUJHYHQ YDQ GH WHNVWHQ HQ GH ZDDUGHQ YHUDQGHUG ZRUGHQ�
'H IRQWLQVWHOOLQJHQ GLH JHZLM]LJG NXQQHQ ZRUGHQ ]LMQ� IRQWQDDP� IRQWVWLMO

HQ GH IRQWNOHXU�

Achtergrond kleur
'RRU GH]H RSWLH WH VHOHFWHUHQ� NDQ GH DFKWHUJURQGNOHXU YDQ KHW YHQVWHU

DDQJHSDVW ZRUGHQ� 6RPPLJH IRQWNOHXUHQ� DOV ELMYRRUEHHOG OLFKW JURHQ�
NRPHQ QLHW JRHG XLW RS HHQ ZLWWH DFKWHUJURQG� 9HUDQGHU LQ GDW JHYDO GH

DFKWHUJURQGNOHXU QDDU ELMYRRUEHHOG ]ZDUW YRRU HHQ EHWHU UHVXOWDDW�
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Hoofdstuk 6
De blokgolfgenerator

'H 73��� HQ +6��� ]LMQ XLWJHUXVW PHW HHQ EORNJROI VLJQDDOJHQHUDWRU�

'H XLWJDQJ YDQ GH JHQHUDWRU NDQ ELMYRRUEHHOG JHEUXLNW ZRUGHQ RP GH

SUREHV WH NDOLEUHUHQ�

'H JHQHUDWRUXLWJDQJ JHQHUHHUW HHQ EORNVLJQDDO WXVVHQ �� HQ �� YROW HQ
KHHIW HHQ YULM LQVWHOEDUH IUHTXHQWLH GLH LQJHVWHOG NDQ ZRUGHQ GRRU GH

JHQHUDWRU�

6HOHFWHHU HHQ IUHTXHQWLHEHUHLN GRRU HHQ YDQ GH NQRSSHQ RQGHU KHW
GLVSOD\ LQ WH GUXNNHQ� 6WHO GDDUQD GH IUHTXHQWLH LQ GRRU PLGGHO YDQ GH

VFKXLIEDON� 'H KXLGLJH IUHTXHQWLH ZRUGW ZHHUJHJHYHQ LQ KHW GLVSOD\�

$OV GH IUHTXHQWLH LQJHVWHOG LV� NDQ GH JHQHUDWRU DDQJH]HW ZRUGHQ GRRU
RS GH WXLPHOVFKDNHODDU DDQ GH UHFKWHUNDQW WH GUXNNHQ� 'H VFKDNHODDU

ZRUGW RPJH]HW HQ HU EUDQGW HHQ OHG WHU LQGLFDWLH GDW GH JHQHUDWRU DFWLHI
LV�

=RGUD KHW SURJUDPPD DIJHVORWHQ ZRUGW� ZRUGHQ GH KXLGLJH JHQHUDWRU�

IUHTXHQWLH HQ DDQ�XLW VWDWXV RSJHVODJHQ� 'H YROJHQGH NHHU GDW KHW SUR�
JUDPPD JHVWDUW ZRUGW� ZRUGHQ GH]H ZDDUGHQ WHUXJJH]HW�
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Hoofdstuk 7
De functiegenerator

'H +6��� $:* HQ GH 73��� $:* ]LMQ XLWJHUXVW PHW HHQ IXQFWLHJHQH�

UDWRU�

0HW GH IXQFWLHJHQHUDWRU NXQQHQ VLJQDOHQ YDQ GLYHUVH YRUPHQ RSJHZHNW
ZRUGHQ� PHW LQVWHOEDUH DPSOLWXGH� RIIVHW� V\PPHWULH HQ IUHTXHQWLH�

9HUGHU EHVFKLNW GH IXQFWLHJHQHUDWRU RYHU HHQ VZHHSIXQFWLH GLH KHW�

JHNRSSHOG DDQ GH VSHFWUXP DQDO\]HU� HHQYRXGLJ PRJHOLMN PDDNW RYHU�
GUDFKWVNDUDNWHULVWLHNHQ YDQ FRPSRQHQWHQ RI VFKDNHOLQJHQ WH PDNHQ�

2RN LV GH IXQFWLHJHQHUDWRU XLWJHUXVW PHW HHQ DDQWDO ]HOI LQ WH YXOOHQ YRRU�

NHXUNHX]HVWDQGHQ�

Principe van de functiegenerator

'H IXQFWLHJHQHUDWRU ZHUNW YROJHQV KHW ''6�SULQFLSH� ''6 VWDDW YRRU
'LUHFW 'LJLWDO 6\QWKHVLV� HHQ WHFKQLHN ZDDUELM GLJLWDOH GDWDEHZHUNLQJV�

EORNNHQ JHEUXLNW ZRUGHQ RP HHQ IUHTXHQWLH�LQVWHOEDDU XLWJDQJVVLJQDDO RS
WH ZHNNHQ PHW EHKXOS YDQ HHQ QDXZNHXULJH NORN PHW HHQ YDVWH IUHTXHQ�

WLH�
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''6 PDDNW KHW PRJHOLMN YROOHGLJ GLJLWDDO YHUYRUPLQJVDUPH VLJQDOHQ RS WH
ZHNNHQ PHW HHQ ]HHU SUHFLH]H IUHTXHQWLHLQVWHOOLQJ�

Opbouw van de functiegenerator

+HW VFKHUP YDQ GH IXQFWLHJHQHUDWRU LV YHUGHHOG LQ HHQ DDQWDO IXQFWLRQHOH

EORNNHQ�

%RYHQLQ EHYLQGW ]LFK HHQ GLVSOD\ ZDDULQ GH VLJQDDOYRUP HQ GH LQVWHOOLQJHQ
YDQ GH IXQFWLHJHQHUDWRU DDQJHJHYHQ ZRUGHQ� /LQNV YDQ KHW GLVSOD\ EHYLQ�

GHQ ]LFK GH VLJQDDOYRUP�NHX]HWRHWVHQ� 2QGHU KHW GLVSOD\ EHYLQGHQ ]LFK
GH EHGLHQLQJVRUJDQHQ YRRU GH IUHTXHQWLH� V\PPHWULH� DPSOLWXGH HQ

RIIVHW YDQ KHW VLJQDDO� 5HFKWV YDQ KHW GLVSOD\ ]LMQ HHQ WRHWVHQERUG YRRU
QXPHULHNH LQYRHU HQ GH YRRUNHXUNHX]HWRHWVHQ WH YLQGHQ�

'LW JHGHHOWH YDQ KHW VFKHUP LV WH YHUEHUJHQ PHW EHKXOS YDQ KHW NOHLQH

NQRSMH UHFKWERYHQ YDQ KHW VFKHUP� 'DDUPHH ZRUGW KHW WRWDOH VFKHUP
NOHLQHU HQ QHHPW KHW PLQGHU UXLPWH LQ� 1RJPDDOV GUXNNHQ ]RUJW HU YRRU

GDW KHW JHGHHOWH ZHHU XLWNODSW� +HW]HOIGH NDQ EHUHLNW ZRUGHQ PHW GH
WRHWVHQ �Shift->! HQ �Shift-<!

Instellen van de functiegenerator

Signaaltype

0HW GH VLJQDDOYRUP�NHX]HWRHWVHQ NDQ KHW VLJQDDOW\SH LQJHVWHOG ZRUGHQ�

(U LV NHX]H XLW GH YROJHQGH PRJHOLMNKHGHQ�

Sinus KHW RSJHZHNWH VLJQDDO LV VLQXVYRUPLJ
Driehoek KHW RSJHZHNWH VLJQDDO LV GULHKRHNLJ

Blokgolf KHW RSJHZHNWH VLJQDDO LV EORNYRUPLJ
DC HU ZRUGW HHQ FRQVWDQWH JHOLMNVSDQQLQJ RSJHZHNW

Witte ruis HU ZRUGW HHQ ZLWWH UXLV RSJHZHNW



De functiegenerator 121

File HU ZRUGW HHQ VLJQDDOYRUP XLW HHQ EHVWDQG RSJHZHNW

'H NHX]H )LOH ZRUGW ODWHU QDGHU EHVSURNHQ�

Signaalfrequentie

,Q KHW NDGHU Frequentie EHYLQGHQ ]LFK DOOH EHGLHQLQJVRUJDQHQ YRRU KHW
LQVWHOOHQ YDQ GH VLJQDDOIUHTXHQWLH� (HQ ]HYHQWDO GHFDGHNQRSSHQ VWHOOHQ
HHQ IUHTXHQWLHJHELHG LQ ZDDUELQQHQ PHW GH VFKXLIEDON HHQ IUHTXHQWLH LV

LQ WH VWHOOHQ� ,HGHU GHFDGH ORRSW YDQ ��� WRW � PDDO GH ZDDUGH RS GH
LQJH�GUXNWH GHFDGHNQRS�

%LM GH VLJQDDOYRUP '& NDQ JHHQ IUHTXHQWLH ZRUGHQ LQJHVWHOG�

Signaalsymmetrie

'H V\PPHWULH YDQ HHQ VLJQDDO JHHIW DDQ KRH GH OHQJWH YDQ KHW SRVLWLHYH
JHGHHOWH YDQ GH SHULRGH ]LFK YHUKRXGW WRW GH OHQJWH YDQ GH WRWDOH SHULR�

GH� (HQ V\PPHWULH YDQ ��� KRXGW LQ GDW KHW SRVLWLYH JHGHHOWH SUHFLHV GH
KHOIW YDQ GH SHULRGH EHVODDW�

0HW EHKXOS YDQ GH VFKXLIEDON LQ KHW NDGHU Symmetrie NDQ GH V\PPHWULH
YDQ KHW VLJQDDO WXVVHQ �� HQ ��� LQJHVWHOG ZRUGHQ� 'H NQRS Mid VWHOW
GH V\PPHWULH LQ RS ���� GH PLGGHQVWDQG�

%LM GH VLJQDDOYRUPHQ '& HQ :LWWH UXLV NDQ JHHQ V\PPHWULH LQJHVWHOG

ZRUGHQ�
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Amplitude

'H DPSOLWXGH YDQ KHW XLWJDQJVVLJQDDO NDQ LQ GULH EHUHLNHQ ZRUGHQ LQJH�

VWHOG� QLHW YHU]ZDNW� ��� G% YHU]ZDNW RI ��� G% YHU]ZDNW� 0HW GH VFKXLI�
EDON NDQ HHQ VSDQQLQJVZDDUGH WXVVHQ � HQ �� 9ROW �RI � HQ �� 9ROW� DI�

KDQNHOLMN YDQ KHW LQVWUXPHQW� ZRUGHQ LQJHVWHOG�

DC offset

+HW LV RRN PRJHOLMN HHQ '& RIIVHW DDQ KHW XLWJDQJVVLJQDDO WRH WH YRHJHQ�

,Q KHW NDGHU DC offset EHYLQGHQ ]LFK HHQ VFKXLIEDON YRRU GH DPSOLWXGH
GDDUYDQ HQ HHQ NQRS RS GH '& RIIVHW ZHHU RS � 9ROW WH NXQQHQ ]HWWHQ�

,QGLHQ KHW VLJQDDOW\SH RS '& VWDDW� ZRUGW GH VFKXLIEDON YDQ GH '& RIIVHW

JHEUXLNW RP GH SRODULWHLW YDQ KHW '& VLJQDDO RP WH NHUHQ�

Numerieke invoer

$OOH KLHUYRRU EHVFKUHYHQ LQVWHOOLQJHQ NXQQHQ RRN PHW EHKXOS YDQ KHW
WRHWVHQERUG JHPDDNW ZRUGHQ� $DQ GH UHFKWHUNDQW YDQ KHW VFKHUP� DOV

KHW LV XLWJHNODSW� EHYLQGW ]LFK HHQ WRHWVHQERUGMH ZDDURS GH LQVWHOOLQJHQ
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NXQQHQ ZRUGHQ LQJHYRHUG�
+HW WRHWVHQERUGMH NDQ PHW GH PXLV EHGLHQG ZRUGHQ� PDDU RRN PHW KHW

WRHWVHQERUG YDQ GH FRPSXWHU� 'DDUYRRU LV KHW RYHULJHQV QLHW QRGLJ GDW
KHW VFKHUP LV XLWJHNODSW�

0HW GH � ERYHQVWH WRHWVHQ NDQ DDQJHJHYHQ ZRUGHQ ZHONH LQVWHOOLQJ YDQ

KHW VLJQDDO DDQJHSDVW PRHW ZRUGHQ� 'H ELMEHKRUHQGH XLWOH]LQJ LQ KHW
GLVSOD\ JDDW GDQ NQLSSHUHQ� 2RN NRPHQ GH QXPHULHNH WRHWVHQ EHVFKLN�

EDDU HQ NDQ GH MXLVWH ZDDUGH LQJHYRHUG ZRUGHQ� 'H LQYRHU NDQ DIJHVOR�
WHQ ZRUGHQ PHW GH �Enter!�WRHWV�

'H YROJHQGH WRHWVHQ ]LMQ EHVFKLNEDDU�

6 *D GH V\PPHWULH YDQ KHW VLJQDDO LQVWHOOHQ

' *D GH '& RIIVHW YDQ KHW VLJQDDO LQVWHOOHQ

$ *D GH DPSOLWXGH YDQ KHW VLJQDDO LQVWHOOHQ

) *D GH IUHTXHQWLH YDQ KHW VLJQDDO LQVWHOOHQ

� ��� 9RHJ GLW FLMIHU WRH DDQ KHW LQJHYRHUGH JHWDO

� 9RHJ HHQ GHFLPDOH SXQW DDQ KHW LQJHYRHUGH JHWDO WRH

� NHHU GH SRODULWHLW YDQ KHW LQJHYRHUGH JHWDO RP

& %UHHN GH LQYRHU DI

r 9HUZLMGHU KHW ODDWVW LQJHYRHUGH FLMIHU

y 6OXLW GH LQYRHU DI HQ SDV GH]H WRH

} %UHHN GH LQYRHU DI
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Voorkeurkeuze-instellingen

'H IXQFWLHJHQHUDWRU KHHIW � SRVLWLHV RP YRRUNHXUNHX]HQ YDQ VLJQDOHQ

�SUHVHWV� LQ RS WH VODDQ�

0HW HHQ HQNHOH GUXN RS HHQ NQRS NDQ GDQ HHQ VLJQDDO PHW HHQ EHSDDOGH
YRUP� IUHTXHQWLH� DPSOLWXGH� V\PPHWULH HQ '& RIIVHW LQJHVWHOG ZRUGHQ�

'H SUHVHWV ZRUGHQ RSJHVODJHQ ELM GH LQVWHOOLQJHQ YDQ GH DSSOLFDWLH HQ

VWHHGV ELM KHW VWDUWHQ YDQ GH DSSOLFDWLH ZHHU LQJHODGHQ�

Opslaan

=RGUD HHQ VLJQDDO LV LQJHVWHOG GDW QRJ QLHW DOV SUHVHW LV RSJHVODJHQ� HQ HU
LV QRJ HHQ YULMH SRVLWLH EHVFKLNEDDU� GDQ LV KHW NQRSMH store EHVFKLNEDDU�
'RRU RS GLH NQRS WH GUXNNHQ� ZRUGW GH LQVWHOOLQJ RSJHVODJHQ LQ GH YULMH
SRVLWLH PHW KHW ODDJVWH QXPPHU�

Selecteren

$OV SUHVHWV ]LMQ RSJHVODJHQ� GDQ ZRUGHQ GH ELMEHKRUHQGH NQRSMHV YDQ GLH

SUHVHWV DFWLHI� 'RRU PHW GH PXLV ERYHQ HHQ YDQ GLH NQRSMHV WH JDDQ
VWDDQ� ZRUGW DDQJHJHYHQ ZHONH LQVWHOOLQJHQ LQ GLH SUHVHW ]LMQ RSJHVODJHQ�

'RRU HHQ SUHVHW�NQRS LQ WH GUXNNHQ� ZRUGW GH IXQFWLHJHQHUDWRU YROJHQV

GLH RSJHVODJHQ LQVWHOOLQJHQ LQJHVWHOG� +HW NQRSMH YDQ GLH SRVLWLH JDDW
RPODDJ� RP DDQ WH JHYHQ GDW KHW LQJHVWHOGH VLJQDDO RYHUHHQNRPW PHW GLH

SUHVHW�

$OV WLMGHQV KHW JHEUXLN YDQ GH IXQFWLHJHQHUDWRU HHQ LQVWHOOLQJ ]RGDQLJ
ZRUGW JHZLM]LJG GDW GLH RYHUHHQNRPW PHW HHQ RSJHVODJHQ SUHVHW� GDQ

]DO KHW ELMEHKRUHQGH NQRSMH YDQ GLH SUHVHW RPODDJ JDDQ� $OV HHQ SUHVHW LV
LQJHVWHOG HQ HHQ LQVWHOOLQJ ZRUGW ]RGDQLJ JHZLM]LJG GDW GLW QLHW RYHUHHQ�

NRPW PHW GH SUHVHW� GDQ JDDW KHW ELMEHKRUHQGH NQRSMH ZHHU RPKRRJ�
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Wissen

2P HHQ SUHVHW ZHHU WH ZLVVHQ XLW KHW JHKHXJHQ� PRHW GH]H HHUVW JHVH�
OHFWHHUG ZRUGHQ GRRU RS GH ELMEHKRUHQGH NQRS WH GUXNNHQ�

'H NQRS clear ZRUGW GDQ DFWLHI� ,QGUXNNHQ YDQ GLH NQRS ZLVW GH SUHVHW�
SRVLWLH HQ PDDNW GH]H EHVFKLNEDDU YRRU HHQ DQGHUH LQVWHOOLQJ� +HW ELMEH�
KRUHQGH NQRSMH ZRUGW JHGHDFWLYHHUG�

Uitvoeren van een sweep

,Q FRPELQDWLH PHW GH VSHFWUXP DQDO\]HU ELHGW GH IXQFWLHJHQHUDWRU GH

PRJHOLMNKHLG HHQ VLJQDDO PHW HHQ IUHTXHQWLH�VZHHS RS WH ZHNNHQ�

9RRU GLW GRHO GLHQW RRN GH VSHFWUXP DQDO\]HU DFWLHI WH ]LMQ� 1D LHGHUH
PHWLQJ GLH GH VSHFWUXP DQDO\]HU YHUULFKW� ZRUGW GH XLWJDQJVIUHTXHQWLH

YDQ GH IXQFWLHJHQHUDWRU PHW HHQ EHSDDOGH VWDSJURRWWH YHUKRRJG� WRW GH
KRRJVWH ZDDUGH EHUHLNW LV� 'DQ ZRUGW GH IUHTXHQWLH ZHHU RS GH ODDJVWH

ZDDUGH LQJHVWHOG�

2QGHU GH VLJQDDOYRUP�NQRSSHQ EHYLQGW ]LFK GH 6ZHHS�NQRS� ZDDUPHH

GH VZHHSIXQFWLH LQJHVWHOG NDQ ZRUGHQ� 'DDUQDDVW EHYLQGW ]LFK HHQ
DDQ�XLW�NQRSMH ZDDUPHH GH VZHHS DDQ HQ XLW JH]HW NDQ ZRUGHQ� $OV GH

6ZHHS�NQRS LQJHGUXNW ZRUGW� YHUVFKLMQW KHW 6ZHHSJHQHUDWRU�
LQVWHOOLQJHQ�YHQVWHU�

+LHU NXQQHQ DOOH HLJHQVFKDSSHQ YDQ GH VZHHS LQJHVWHOG ZRUGHQ�
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'H VLPSHOVWH LQVWHOOLQJ LV Geheel gecontroleerd door spectrum analy-
zer� %LM GH]H LQVWHOOLQJ EHSDDOW GH LQVWHOOLQJ YDQ GH IUHTXHQWLHDV LQ GH
VSHFWUXP DQDO\]HU KRH GH VWDUW� HQ VWRSIUHTXHQWLH YDQ GH VZHHS HQ GH
VWDSJURRWWH ZRUGHQ LQJHVWHOG� 'H 6WDUWIUHTXHQWLH ZRUGW JHOLMN JHVWHOG DDQ

GH ODDJVW ]LFKWEDUH IUHTXHQWLH LQ GH VSHFWUXP DQDO\]HU� 'H VWRSIUHTXHQWLH
ZRUGW JHOLMN JHVWHOG DDQ GH KRRJVW ]LFKWEDUH IUHTXHQWLH LQ GH VSHFWUXP

DQDO\]HU� 'LW LV XLWHUDDUG JHOLPLWHHUG WRW KHW PD[LPDOH EHUHLN YDQ GH
IXQFWLHJHQHUDWRU� 'H VWDSJURRWWH ZRUGW JHOLMN JHVWHOG DDQ GH OHQJWH YDQ

KHW WRWDOH VSHFWUXP JHGHHOG GRRU KHW DDQWDO FRPSRQHQWHQ ZDDUXLW KHW
VSHFWUXP EHVWDDW� $OV WLMGHQV GH VZHHS GH LQVWHOOLQJ YDQ GH VSHFWUXP

DQDO\]HU ZRUGW YHUDQGHUG� YHUDQGHUW GH LQVWHOOLQJ YDQ GH VZHHS RYHU�
HHQNRPVWLJ PHH�

'H IUHTXHQWLH YDQ GH JHQHUDWRU ZRUGW ELM LHGHUH VWDS ]RGDQLJ LQJHVWHOG

GDW HU LQ GH VSHFWUXP DQDO\]HU JHHQ DIEUHHNIRXWHQ RQWVWDDQ� GXV HHQ
:LQGRZ�IXQFWLH LV QLHW QRGLJ�

%LM GH NHX]H Handmatig PRHWHQ DOOH LQVWHOOLQJHQ ]HOI EHSDDOG ZRUGHQ�
'H VWDUW� HQ VWRSIUHTXHQWLH YRRU GH VZHHS NXQQHQ YULM LQJHVWHOG ZRU�
GHQ� 'H IUHTXHQWLHDV YDQ GH VSHFWUXP DQDO\]HU ]DO RYHUHHQNRPVWLJ

ZRUGHQ LQJH�VWHOG� ]RGDW DOOHHQ KHW IUHTXHQWLHJHELHG ZDDULQ GH VZHHS
DFWLHI LV� ]LFKWEDDU LV�

'H IUHTXHQWLHVWDS NDQ DXWRPDWLVFK EHSDDOG ZRUGHQ DDQ GH KDQG YDQ GH

VSHFWUXP OHQJWH� %LM LHGHUH VWDS ZRUGW GDQ HHQ IUHTXHQWLH LQJHVWHOG GLH
JHHQ DIEUHHNIRXWHQ LQ GH VSHFWUXP DQDO\]HU RSOHYHUW� +HW LV RRN PRJHOLMN

GH VWDSJURRWWH PHW GH KDQG LQ WH VWHOOHQ� LQ GDW JHYDO ]XOOHQ ZHO DIEUHHN�
IRXWHQ NXQQHQ RSWUHGHQ�

Tip 6WHO� RP HHQYRXGLJ RYHUGUDFKWVNDUDNWHULVWLHNHQ WH PDNHQ� GH

PHHWZLM]H YDQ GH VSHFWUXP DQDO\]HU LQ RS Meet maximum waar-
den HQ ]HW GH DXWRUDQJLQJ YDQ KHW EHWUHIIHQGH NDQDDO XLW�

1D KHW LQVWHOOHQ YDQ GH VZHHSIXQFWLH� NDQ GH VZHHS PHW GH QDDVWJHOHJHQ

DDQ�XLW�NQRS ZRUGHQ LQ� RI XLWJHVFKDNHOG� 7LMGHQV KHW XLWYRHUHQ YDQ GH
VZHHS ]DO GH IUHTXHQWLHXLWOH]LQJ RYHUHHQNRPVWLJ PHHORSHQ�

Opmerking $OV GH VZHHS ZRUGW JHEUXLNW RP RYHUGUDFKWVNDUDN�

WHULVWLHNHQ WH PDNHQ� VWHO GH VLJQDDOYRUP GDQ LQ RS
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6LQXV�

Uitsturen van een eerder gemeten signaal

+HW LV PHW GH IXQFWLHJHQHUDWRU PRJHOLMN ]HOIJHPHWHQ VLJQDOHQ LQ HHQ ODWHU

VWDGLXP ZHHU XLW WH VWXUHQ� PLWV QDWXXUOLMN GH DPSOLWXGH HQ IUHTXHQWLH
ELQQHQ KHW EHUHLN YDQ GH JHQHUDWRU OLJJHQ�

Meten en opslaan van een signaal

'H IXQFWLHJHQHUDWRU KHHIW WZHH PRJHOLMNKHGHQ HHUGHU RSJHVODJHQ JROI�

YRUPHQ XLW WH VWXUHQ� (U NDQ JHEUXLN JHPDDNW ZRUGHQ YDQ GH ''6�PRGH
RI GH OLQHDLUH PRGH�

,Q GH ''6�PRGH ZRUGW HHQ JROIYRUP YDQ ���� SXQWHQ JHEUXLNW� $OV

JHYROJ YDQ GH ''6�WHFKQLHN NXQQHQ ]HHU QDXZNHXULJH IUHTXHQWLHV
ZRUGHQ JHJHQHUHHUG�

,Q GH OLQHDLUH PRGH ZRUGW HHQ JROIYRUP YDQ ��. SXQWHQ JHEUXLNW� 'H

VDPSOHFORFN YDQ GH JHQHUDWRU NDQ LQ HHQ DDQWDO VWDQGHQ JH]HW ZRUGHQ�
RP DQGHU HXLWJDQJVIUHTXHQWLHV WH YHUNULMJHQ� +HW DDQWDO VWDQGHQ LV EH�

SHUNW� :DQQHHU HHQ JROIYRUP PHW PLQGHU GDQ ��. SXQWHQ JHEUXLNW
ZRUGW� ZRUGHQ GH RQWEUHNHQGH SXQWHQ JHYXOG PHW � 9ROW�

(HQ VLJQDDO ZDW JHPHWHQ� RSJHVODJHQ HQ ODWHU ZHHU XLWJHVWXXUG PRHW

ZRUGHQ� PRHW DDQ HQLJH SXQWHQ YROGRHQ� ZLO KHW UHVXOWDDW EUXLNEDDU ]LMQ�

& KHW ODWHU ZHHU XLW WH VWXUHQ VLJQDDO PRHW PHW NDQDDO � JHPHWHQ
ZRUGHQ

& YRRU ''6�PRGH PRHW GH UHFRUGOHQJWH YRRU GH RVFLOORVFRSH RS
���� SXQWHQ WH ZRUGHQ JH]HW� YRRU OLQHDLUH PRGH NDQ LHGHUH

DQGHUH �JURWHUH� OHQJWH JHNR]HQ ZRUGHQ� PDDU ��. KHHIW GH
YRRUNHXU�

& GH VDPSOHIUHTXHQWLH YDQ GH VFRSH GLHQW ]R WH ZRUGHQ LQJHVWHOG
GDW HU SUHFLHV � SHULRGH YDQ KHW XLW WH VWXUHQ VLJQDDO LQ GH ���� RI

��. SXQWHQ SDVW�

1DGDW KHW VLJQDDO LV JHPHWHQ� NDQ KHW RS VFKLMI ZRUGHQ RSJHVODJHQ PHW
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%HZDDU JROIYRUP��� XLW KHW %HVWDQG�PHQX�

Instellen van de generator

$DQ GH OLQNHUNDQW YDQ GH XLWOH]LQJ LQ GH IXQFWLHJHQHUDWRU EHYLQGHQ ]LFK

HHQ DDQWDO NQRSMHV ZDDUPHHH GH VLJQDDOYRUP NDQ ZRUGHQ LQJHVWHOG�
'DDUELM EHYLQGW ]LFK HHQ NQRSMH )LOH� 0HW GH]H NQRS NDQ HHQ VLJQDDO XLW

HHQ EHVWDQG LQ GH JHQHUDWRU ZRUGHQ LQJHOH]HQ� ZDW GDDUQD XLWJHVWXXUG
]DO ZRUGHQ�

'RRU RS GH]H NQRS WH GUXNNHQ NRPW HU HHQ EHVWDQGV�VHOHFWLHVFKHUP�

ZDDULQ GH MXLVWH JROIYRUP NDQ ZRUGHQ JHVHOHFWHHUG�

1D KHW LQOH]HQ YDQ KHW VLJQDDO NXQQHQ GH DPSOLWXGH HQ IUHTXHQWLH QRJ
ZRUGHQ LQJHVWHOG�
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:DQQHHU X VXJJHVWLHV HQ �RI RSPHUNLQJHQ KHHIW RYHU KHW SURJUDPPD RI
GH]H KDQGOHLGLQJ� NXQW X NRQWDNW RSQHPHQ PHW�
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