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Veiligheid

1HHP� YRRGDW X EHJLQW WH PHWHQ PHW GH $'���� HYHQ GH WLMG GH]H
YHLOLJKHLGVUHJHOV WH OH]HQ�

& 9HUPLMGW KHW alleen ZHUNHQ�
& .RQWUROHHU WHVWVQRHUHQ RS EHVFKDGLJLQJHQ� *HEUXLN GH VQRHUHQ

NIET ZDQQHHU ]H EHVFKDGLJG ]LMQ�
& :HHV H[WUD YRRU]LFKWLJ ELM KHW PHWHQ DDQ JHOLMNVSDQQLQJHQ KRJHU

GDQ ��9 HQ ZLVVHOVSDQQLQJHQ KRJHU GDQ ��9�
& 'H $'��� LV JHDDUG GRRU GH DDUGOHLGLQJ YDQ KHW QHWVQRHU YDQ GH

3&� 6OXLW KHW QHWVQRHU DDQ RS HHQ JHDDUGH ZDQGFRQWDFWGRRV
YRRUGDW YHUELQGLQJHQ PHW GH LQ� HQ XLWJDQJHQ YDQ GH $'���
ZRUGHQ JHPDDNW� (HQ YHUELQGLQJ PHW GH DDUGH LV HVVHQWLHHO YRRU
YHLOLJ ZHUNHQ�

& %LM RQWEUHNHQ YDQ HHQ JRHGH YHUELQGLQJ PHW GH DDUGH� NXQQHQ DOOH
EHUHLNEDUH JHOHLGHQGH GHOHQ YDQ GH 3& HQ GH $'��� RQGHU VSDQ�
QLQJ NRPHQ WH VWDDQ� $DQUDNLQJ NDQ GDQ UHVXOWHUHQ LQ HHQ HOHNWUL�
VFKH VFKRN�

& 0HWHQ DDQ KHW /,&+71(7 NDQ HUJ JHYDDUOLMN ]LMQ� 'H 0$66$�
$$16/8,7,1* YDQ GH $'��� LV YHUERQGHQ PHW GH DDUGLQJ YDQ
GH FRPSXWHU�
*HEUXLN HHQ JRHGH VFKHLGLQJVWUDQVIRUPDWRU RI HHQ GLIIHUHQWLsOH
SUREH ZDQQHHU DDQ KHW /,&+71(7 RI DDQ *($$5'( 6&+$.(�
/,1*(1 ZRUGW JHPHWHQ�
:DQQHHU GH]H ZDDUVFKXZLQJ QLHW LQ DFKW ZRUGW JHQRPHQ HQ GH
PDVVD YDQ GH $'��� ZRUGW YHUERQGHQ PHW HHQ VSDQQLQJVYRH�
UHQG SXQW� RQWVWDDW HHQ NRUWVOXLWLQJ� $OV JHYROJ YDQ GH]H NRUWVOXL�
WLQJ JDDW HHQ JURWH VWURRP GRRU GH $'��� HQ GH FRPSXWHU OR�
SHQ� =RZHO GH $'��� DOV GH FRPSXWHU NXQQHQ KLHUGRRU HUQVWLJ
EHVFKDGLJG UDNHQ�
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TiePie engineering
Battenserreed 2
9023 AR  Jorwerd
Nederland

EG-verklaring van overeenstemming

:LM YHUNODUHQ JHKHHO RQGHU HLJHQ YHUDQWZRRUGHOLMNKHLG� GDW

KHW SURGXNW

AD128

ZDDURS GH]H YHUNODULQJ EHWUHNNLQJ KHHIW� LQ RYHUHHQVWHP�

PLQJ LV PHW GH JHKDUPRQLVHHUGH (XURSHVH QRUPHQ

(1������ (1������ (1������� HQ (1�������

9ROJHQV GH EHSDOLQJHQ YDQ GH (0&�ULFKWOLMQ �������((*�

JHZLM]LJG GRRU GH ULFKWOLMQ ������((* HQ ������((*

-RUZHUG� �������� LU� $�3�:�0� 3RHOVPD

TiePie engineering
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9023 AR  Jorwerd
The Netherlands

EC declaration of Confirmity

:H GHFODUH� RQ RXU RZQ UHVSRQVLELOLW\� WKDW WKH SURGXFW

AD128

IRU ZKLFK WKLV GHFODUDWLRQ LV YDOLG� LV LQ FRPSOLDQFH ZLWK

(1������ (1������ (1������� DQG (1�������

DFFRUGLQJ WKH FRQGLWLRQV RI WKH (0& VWDQGDUG �������((*�

DQG WKH DPHQGPHQWV ������((& DQG ������((&

-RUZHUG� �������� LU� $�3�:�0� 3RHOVPD

TiePie engineering
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EG - Konformitätserklärung

:LU HUNOlUHQ� LQ (LJHQYHUDQWZRUWOLFKNHLW� KLHUPLW� GD� GDV
3URGXNW

AD128

I�U GDV GLHVH (UNOlUXQJ J�OWLJ LVW� PLW

(1������ (1������ (1������� XQG (1��������

JHPl� GHQ $QIRUGHUXQJHQ GHV (0&�VWDQGDUGV �������((&�
XQG GHQ =XVDW]EHVWLPPXQJHQ ������((& XQG ������((&

�EHUHLQVWLPPW�

-RUZHUG� �������� LU� $�3�:�0� 3RHOVPD

TiePie engineering
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The Netherlands

Déclaration de conformité C.E.

1RXV GpFODURQV� VRXV QRWUH UHVSRQVLELOLWp� TXH OH SURGXLW

AD128

SRXU OHTXHO FHWWH GpFODUDWLRQ HVW YDOLGH� HVW FRQIRUPH DX[�

(1������ (1������ (1������� HW (1�������

VHORQ OHV FRQGLWLRQV GX VWDQGDUG &(0 1R �������((&� HW OHV
DPHQGHPHQWV ������((& HW ������((&

-RUZHUG� �������� LU� $�3�:�0� 3RHOVPD
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TiePie engineering
Battenserreed 2
9023 AR  Jorwerd
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Dichiarazione di Conformita' CE

'LFKLDULDPR VRWWR OD QRVWUD HVFOXVLYD UHVSRQVDELOLWLj FKH LO

SURGRWWR�

AD128

SHU LO TXDOH YDOH OD SUHVHQWH GLFKLDU]LRQH� q FRQIRUPH DOOH

QRUPH

(1������ (1������ (1������� H (1�������

FRQIRUPHQWH DOOH FRQGL]LRQL GHOOD QRUPDWLYD (0&

�������((&� H VXFFHVVLYH PRGLILFKH ������((& H

������((&�

-RUZHUG� �������� LU� $�3�:�0� 3RHOVPD

TiePie engineering
Battenserreed 2
9023 AR  Jorwerd
The Netherlands

EC-declaración de conformidad

1RVRWURV GHFODUDPRV� EDMR QXHVWUD SURSLD UHVSRQVDELOLGDG�

TXH HO SURGXFWR

AD128

SDUD HO FXDO HVWD GHFODUDFLyQ HV YiOLGD� HVWi HQ UHODFLyQ FRQ

(1������ (1������ (1������� \ (1�������

6HJ~Q ODV FRQGLFLRQHV GHO (0& HVWiQGDU �������((&� \ ORV

PRYLPLHQWRV ������((& \ ������((&

-RUZHUG� �������� LU� $�3�:�0� 3RHOVPD

TiePie engineering
Battenserreed 2
9023 AR  Jorwerd
The Netherlands

EC Hyväksyntäilmoitus

9HOYROOLVXXWHQDPPH RQ LOPRLWWDD� HWWl WXRWWHHPPH

AD128

MRWD WlPl VHOYLW\V NRVNHH� RQ KXYlNV\WW\

(1������ (1������ (1������� MD (1�������

(0& VWDQGDUGLHQ �������((*� MD OLVlVWDQGDUGLHQ ������((&

MD ������((& PXNDLVHVWL

-RUZHUG� �������� LU� $�3�:�0� 3RHOVPD

TiePie engineering
Battenserreed 2
9023 AR  Jorwerd
The Netherlands

EF-Overensstemmelseserklæring

8QGHUWHJQHGH HUNO UHU KHUYHG� DW I¡OJHQGH DSSDUDW RYHU�
KROGHU EHVN\WWHOVHVNUDYHQH L 5nGHWV GLUHNWLY �������(�) RP

HOHNWURPDJQHWLVN NRPSDWLELOHW �(0&��

,GHQWLILFDWLRQ DI DSSDUDW�
.DWHJRUL� 0nOHLQVWUXPHQW

0RGHO�W\SH� AD128

6WDQGDUGHU GHU HU DQYHQGW VRP JUXQGODJ IRU HUNO ULQJ� HOOHU
KHQYLVQLQJ WLO GHQ SU¡YQLQJVUDSSRUW� GHU HU XGVWHGW DI HW EH�

P\QGLJHW ODERUDWRULXP�

(1������ (1������ (1������� RJ (1�������

&(�P UNHW DQJLYHU NXQ RYHUHQVVWHPPHOVH PHG (0&�GL�

UHNWLY �������(�)

-RUZHUG� �������� LU� $�3�:�0� 3RHOVPD
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Hoofdstuk 1
Introductie

Opmerking lees voor het gebruik van de AD128 eerst het
hoofdstuk Veiligheid.

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

'H $'��� LV HHQ ��NDQDDOV� �� ELWV ��� N6DPSOHV�VHFRQGH PHHWLQVWUX�
PHQW� 0HW EHKXOS YDQ GH ELMJHOHYHUGH VRIWZDUH NDQ HHQ GLJLWDOH RVFLOOR�
VFRRS JHPDDNW ZRUGHQ� +HW LQVWUXPHQW PHHW GRRU GH LQJDQJVVLJQDOHQ WH

VDPSHOHQ
� WH GLJLWDOLVHUHQ HQ GDQ RS WH VODDQ HQ ZHHU WH JHYHQ�

Sampelen

%LM KHW VDPSHOHQ YDQ KHW LQJDQJVVLJQDDO ZRUGW RS EHSDDOGH WLMGVWLSSHQ
HHQ VDPSOH � PRQVWHU� YDQ KHW LQJDQJVVLJQDDO JHQRPHQ� 'H IUHTXHQWLH
ZDDUPHH VDPSOHV JHQRPHQ ZRUGHQ� ZRUGW GH VDPSOHIUHTXHQWLH JH�
QRHPG� 'RRU HHQ �JURRW� DDQWDO VDPSOHV WH QHPHQ� NDQ KHW LQJDQJVVLJ�
QDDO JHUHFRQVWUXHHUG ZRUGHQ�

,Q ERYHQVWDDQGH DIEHHOGLQJ LV HHQ VLQXVYRUPLJ VLJQDDO JHVDPSOHG PHW ��
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VDPSOHV� 'RRU QX GH VDPSOHV RQGHUOLQJ WH 
YHUELQGHQ
� NDQ KHW RRU�
VSURQNHOLMNH VLJQDDO JHUHFRQVWUXHHUG ZRUGHQ� =LH RRN GH YROJHQGH IL�
JXXU�

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

Aliasing

$OV GH VDPSOHIUHTXHQWLH ODJHU LV GDQ � PDDO GH IUHTXHQWLH YDQ KHW LQJ�
DQJVVLJQDDO� WUHHGW 
DOLDVLQJ
 RS� ,Q GH YROJHQGH DIEHHOGLQJ ZRUGW JHWRRQG
KRH DOLDVLQJ RQWVWDDW� +HW JDDW RP HHQ GULHKRHNYRUPLJ LQJDQJVVLJQDDO YDQ
���� N+] �ERYHQ LQ GH DIEHHOGLQJ�� GDW JHVDPSOHG ZRUGW PHW HHQ IUH�
TXHQWLH YDQ � N+]� +HW JHVWLSSHOGH VLJQDDO �RQGHU LQ GH DIEHHOGLQJ� LV ZDW
QD UHFRQVWUXFWLH YDQ KHW VLJQDDO RYHUEOLMIW� 9DQ GDW VLJQDDO LV GH SHULRGHWLMG
� PV� ZDW RYHUHHQNRPW PHW HHQ VFKLMQEDUH � DOLDV� IUHTXHQWLH YDQ ���
+]� ����� N+] � � N+]�� (U WUHHGW GRRU VDPSHOHQ HHQ SURGXFWWHUP HQ HQ
YHUVFKLOWHUP RS�
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2P WH YRRUNRPHQ GDW DOLDVLQJ RSWUHHGW� GLHQW GH VDPSOHIUHTXHQWLH DOWLMG
JURWHU WH ]LMQ GDQ � PDDO GH IUHTXHQWLH YDQ KHW WH PHWHQ VLJQDDO�

$OLDVLQJ LV RS HHQ RVFLOORVFRRS QLHW DOWLMG ]LFKWEDDU� ,Q GH ERYHQVWDDQGH
DIEHHOGLQJ OHYHUW KHW HHQ 
PRRL
 SODDWMH RS� +HW LV GDQ QLHW ]LFKWEDDU GDW HU
VSUDNH LV YDQ DOLDVLQJ� ,Q GH RQGHUVWDDQGH DIEHHOGLQJ ZRUGW HHQ YRRU�
EHHOG JHJHYHQ YDQ HHQ ]LFKWEDUH YRUP YDQ DOLDVLQJ�

+HW JDDW KLHU RP HHQ VLQXVYRUPLJ VLJDDO PHW HHQ IUHTXHQWLH YDQ ����
N+] GDW JHVDPSOHG LV PHW HHQ IUHTXHQWLH YDQ � N+]� 'H PLQLPDOH VDP�
SOHIUHTXHQWLH KDG KLHU ���� N+] PRHWHQ ]LMQ HQ RP KHW JRHG WH NXQQHQ
EHNLMNHQ ��� N+]�
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Digitalisering

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

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

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

DDQWDO NZDQWLVHULQJVVWDSSHQ  �DDQWDO ELWV

(HQ � ELWV $'& KHHIW � NZDQWLVHULQJVVWDSSHQ� %LM HHQ LQJDQJVVSDQQLQJV�
EHUHLN YDQ �� 9ROW NDQ GLH $'& NDQ KHW LQJDQJVVSDQQLQJVEHUHLN RQGHU�
YHUGHOHQ LQ � GHOHQ YDQ HON ��� 9ROW�

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

De oscilloscoop

'H RVFLOORVFRRS LV HHQ PHHWLQVWUXPHQW ZDDUPHH HOHNWULVFKH VSDQQLQJHQ
GLH YDULsUHQ LQ GH WLMG ZHHUJHJHYHQ ZRUGHQ� 0HW GH RVFLOORVFRRS
NXQQQHQ RS HHQYRXGLJH ZLM]H WLMGVDIKDQNHOLMNH HOHNWULVFKH VLJQDOHQ RQ�
GHU]RFKW ZRUGHQ�

'H RVFLOORVFRRS YDQ GH $'��� KHHIW � JHPXOWLSOH[WH LQJDQJHQ �NDQDOHQ��
ZDDUYDQ GH JHYRHOLJKHLG LQJHVWHOG NDQ ZRUGHQ�

'H $'��� LV XLWJHUXVW PHW WZHH W\SHQ RVFLOORVFRSHQ� /,9( HQ +2/'�
'H RVFLOORVFRRS /,9( PHHW ��� VDPSOHV� � VFKHUP PHW JHJHYHQV� 'H
RVFLOORVFRRS +2/' PHHW ���� VDPSOHV� �� VFKHUPHQ PHW JHJHYHQV�
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'H JHYRHOLJKHGHQ YDQ GH NDQDOHQ ORRSW YDQ ��� P9�GLY WRW � 9�GLY� 'H
WLMGEDVLVLQVWHOOLQJ ORRSW YDQ ���PVHF�GLY WRW � VHF�GLY�

+HW EHHOGVFKHUP YDQ GH RVFLOORVFRRS LV RSJHERXZG XLW ��� ELM ��� �E[K�
SXQWHQ� RQGHUYHUGHHOG LQ �� [ � �E[K� GLYLVLHV� /LQNV YDQ KHW VFKHUP VWDDW
GH HHQKHLG YDQ KHW NDQDDO ZHHUJHJHYHQ� 2QGHU KHW VFKHUP VWDDW GH
WLMGDV ZHHUJHJHYHQ�
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Hoofdstuk 2
Hardware installatie

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

+HW HQLJH GDW LQJHVWHOG PRHW ZRUGHQ LV KHW ,�2�EDVLVDGUHV ZDDURS GH
NDDUW ZHUNW� 'H NDDUW NDQ RS LHGHU DGUHV WXVVHQ ���� HQ ��)& ZRUGHQ
LQJHVWHOG� LQ VWDSSHQ YDQ �� 'DDUYRRU ]LMQ GH DGUHVOLMQHQ $���$� YDQ GH
3& QRGLJ� 'H DGUHVOLMQHQ $���$� ZRUGHQ JHEUXLNW RP GH � LQWHUQH
DGUHVVHQ WH VHOHFWHUHQ� ,QVWHOOHQ YDQ KHW ,�2�EDVLVDGUHV JHEHXUW PHW GH
MXPSHUV RS GH NDDUW�

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

%HUHNHQLQJ YDQ KHW ,�2 EDVLVDGUHV�

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

,QGLHQ KHW DGUHV ���� LQ XZ 3& DO LQ JHEUXLN LV GRRU HHQ DQGHUH LQVWHHN�
NDDUW� NXQW X GH $'��� RS HHQ DQGHU DGUHV LQVWHOOHQ� +LHUQD YROJW HHQ
YRRUEHHOG YRRU KHW DGUHV �����
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EHUHNHQLQJ YDQ KHW DGUHV �����

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

Opmerking :DQQHHU KHW KDUGZDUH�DGUHV ZRUGW YHUDQGHUG� PRHW GLW
RRN LQ GH VRIWZDUH ZRUGHQ YHUDQGHUG� =LH� ,QVWHOOHQ $'��� ,�2 DGUHV�
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Hoofdstuk 3
Software

Installatie van de software

'H VRIWZDUH YRRU GH $'��� ZRUGW JHOHYHUG RS HHQ GLVNHWWH�

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

'H VRIWZDUH ZRUGW GLUHFW EUXLNEDDU JHOHYHUG� ]RQGHU LQVWDOODWLHSURJUDP�
PD� 8 NXQW GH VRIWZDUH VWDUWHQ YDQ GLVNHWWH� PDDU RRN YDQ KDUGH VFKLMI�

Tip (HQ KDUGH VFKLMI ZHUNW YHHO VQHOOHU GDQ HHQ GLVNHWWH HQ KHHIW RYHU KHW
DOJHPHHQ PHHU UXLPWH EHVFKLNEDDU YRRU KHW RSVODDQ YDQ JHJHYHQV�

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

$'����(;( � KHW SURJUDPPD
$'�B+(/3�1/ � KHW QHGHUODQGVH KHOSEHVWDQG
$'���B��29/ � OHWWHUW\SHEHVWDQG YRRU SULQWHUXLWYRHU
$'���B��29/ � LQIRUPDWLHEHVWDQG
$'���B��29/ � SRVLWLHV YDQ GH SRSXS�PHQX
V

+LHUQD YROJW HHQ YRRUEHHOG� ZDDUELM ZRUGW XLWJHJDDQ GDW GH GLVNHWWH LQ $�
]LW HQ GH VRIWZDUH LQ HHQ GLUHFWRU\ JHQDDPG $'��� RS GH &��GULYH JH�
QVWDOOHHUG PRHW ZRUGHQ�

C:
CD\
MD AD128
CD AD128
COPY A:*.*
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'H VRIWZDUH LV QX JHwQVWDOOHHUG RS GH KDUGH VFKLMI� 1D KHW VWDUWHQ YDQ KHW
SURJUDPPD NDQ GH '()$8/7 ',5(&725< LQJHVWHOG ZRUGHQ� 'DDUPHH
ZRUGW DDQJHJHYHQ ZDDU KHW SURJUDPPD KXOSEHVWDQGHQ� LQVWUXPHQWLQ�
VWHOOLQJHQ HQ PHHWJHJHYHQV PRHW RSVODDQ HQ WHUXJOH]HQ� 8 NXQW GH
'()$8/7 ',5(&725< LQVWHOOHQ PHW GH PHQXNHX]H SETTINGS�
UHFKWV RQGHULQ KHW EHHOGVFKHUP�

Opbouw van het programma

+HW SURJUDPPD LV YHUGHHOG LQ WZHH JHwQWHJUHHUGH PHHWLQVWUXPHQWHQ�

� HHQ RVFLOORVFRRS� GHYLFH /,9(
� HHQ JHKHXJHQRVFLOORVFRRS� GHYLFH +2/'

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

9DQXLW HON PHHWLQVWUXPHQW NDQ KHW DQGHUH LQVWUXPHQW DFWLHI JHPDDNW
ZRUGHQ� 9HUGHU NXQQHQ EHLGH PHHWLQVWUXPHQWHQ PHHWJHJHYHQV RS
VFKLMI RSVODDQ HQ YDQ VFKLMI OH]HQ� 2RN LV KHW PRJHOLMN HHQ DIGUXN YDQ GH
PHHWJHJHYHQV RS HHQ SULQWHU WH PDNHQ�

Starten van het programma

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

AD128 par1 par2

,QGLHQ JHHQ SDUDPHWHUV ZRUGHQ RSJHJHYHQ ELM KHW VWDUWHQ YDQ KHW SUR�
JUDPPD� ZRUGW KHW GHYLFH /,9( PHW GH VWDQGDDUG LQVWHOOLQJHQ DFWLHI�

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

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

& /,9( � PHHWLQVWUXPHQW RVFLOORVFRRS
& +2/' � PHHWLQVWUXPHQW JHKHXJHQ�RVFLOORVFRRS
par2 JHHIW GH QDDP DDQ YDQ KHW EHVWDQG PHW GH LQVWUXPHQWLQVWHOOLQJHQ�

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

AD128 hold A:setting3.set

+HW SURJUDPPD ZRUGW QX JHVWDUW DOV +2/' RVFLOORVFRRS PHW GH LQVWHO�
OLQJHQ XLW KHW EHVWDQG $�VHWWLQJ��VHW� +HW RSJHYHQ YDQ HHQ RQMXLVWH
EHVWDQGVQDDP RI HHQ RQMXLVW GHYLFH ZRUGW JHQHJHHUG� 'H SDUDPHWHUV
SDU� HQ SDU� PRJHQ LQ YROJRUGH ZRUGHQ YHUZLVVHOG� PDDU GLHQHQ WH
ZRUGHQ JHVFKHLGHQ GRRU HHQ VSDWLH�

Opmerking 'H $'��� VRIWZDUH LV RQWZRUSHQ RP RQGHU '26
WH GUDDLHQ� QLHW RQGHU :LQGRZV� 'H VRIWZDUH RQGHU
:LQGRZV GUDDLHQ ]DO RQMXLVWH PHHWUHVXOWDWHQ RSOH�
YHUHQ�

'H WLMGEDVLV YDQ GH $'��� ZRUGW RSJHZHNW GRRU GH FRP�
SXWHU� :DQQHHU GH VRIWZDUH RQGHU :LQGRZV GUDDLW� NDQ
�HQ ]DO� GH VRIWZDUH WLMGHOLMN RQGHUEURNHQ ZRUGHQ GRRU
:LQGRZV HQ DQGHUH DFWLHYH WDNHQ� 'LW KHHIW 
VSURQJHQ
 LQ
KHW ZHHUJHJHYHQ VLJQDDO WRW JHYROJ� RPGDW HQLJH LQIRUPDWLH
YDQ KHW LQJDQJVVLJQDDO JHPLVW LV WLMGHQV GH RQGHUEUHNLQJ�
2P SUREOHPHQ WH YRRUNRPHQ� PRHW GH VRIWZDUH RQGHU
'26 GUDDLHQ� 6WDUWHQ YDQXLW HHQ '26�SURPSW RQGHU
:LQGRZV ]DO KHW SUREOHHP QLHW YRRUNRPHQ� RPGDW :LQ�
GRZV QRJ VWHHGV DNWLHI LV� 6OXLW :LQGRZV DI� PHW �$OW�)�!�
:LQGRZV �� JHEUXLNHUV� 6OXLW :LQGRZV �� DI HQ KHUVWDUW GH
FRPSXWHU LQ 06�'26 PRGH�

Bediening van het programma

1D KHW VWDUWHQ YDQ KHW SURJUDPPD YHUVFKLMQW HHUVW HHQ LQWURVFKHUP PHW
JHJHYHQV YDQ KHW SURJUDPPD� +LHU ZRUGW RQGHU DQGHUH DDQJHJHYHQ
ZDW YRRU EHHOGVFKHUP KHW SURJUDPPD KHHIW JHGHWHFWHHUG�

1D KHW LQWURVFKHUP YHUVFKLMQW KHW QRUPDOH ZHUNVFKHUP� 'DW VFKHUP LV
YHUGHHOG LQ WZHH RQGHUGHOHQ� HHQ JHGHHOWH YRRU GH UHSUHVHQWDWLH YDQ GH
PHHWJHJHYHQV HQ HHQ JHGHHOWH PHW HHQ PHQX� YRRU GH EHGLHQLQJ YDQ
KHW SURJUDPPD� +HW SURJUDPPD ZRUGW PHW KHW WRHWVHQERUG EHGLHQG�
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Bediening van het hoofdmenu

(ON PHHWLQVWUXPHQW KHHIW ]LMQ HLJHQ KRRIGPHQX� RQGHULQ KHW VFKHUP�
+HW PHQX LV RSJHERXZG XLW GULH ULMHQ YDQ ]HV NRORPPHQ

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

L YHUSODDWVW GH FXUVRU HHQ ULM RPKRRJ

N YHUSODDWVW GH FXUVRU HHQ ULM RPODDJ

M YHUSODDWVW GH FXUVRU HHQ NRORP QDDU OLQNV

O YHUSODDWVW GH FXUVRU HHQ NRORP QDDU UHFKWV

E PDDNW GH JHVHOHFWHHUGH NHX]H DFWLHI

V URHSW HHQ OLMVW PHW PHHWLQVWUXPHQWHQ RS

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

Bediening popup-menu's

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

9RRU KHW EHGLHQHQ YDQ HHQ SRSXS�PHQX NXQQHQ GH YROJHQGH WRHWVHQ
ZRUGHQ JHEUXLNW�
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L 'H FXUVRU RPKRRJ YHUSODDWVHQ

N 'H FXUVRU RPODDJ YHUSODDWVHQ

K 'H FXUVRU ERYHQLQ KHW PHQX SODDWVHQ

X 'H FXUVRU RQGHULQ KHW PHQX SODDWVHQ

TO +HW SRSXS�PHQX QDDU UHFKWV YHUSODDWVHQ

TM +HW SRSXS�PHQX QDDU OLQNV YHUSODDWVHQ

TL +HW SRSXS�PHQX QDDU ERYHQ YHUSODDWVHQ

TN +HW SRSXS�PHQX QDDU RQGHU YHUSODDWVHQ

E 'H JHVHOHFWHHUGH NHX]H DFFHSWHUHQ

V +HW SRSXS�PHQX ]RQGHU YHUDQGHULQJ YHUODWHQ

6SDWLHEDON +HW SRSXS�PHQX ]RQGHU YHUDQGHULQJ YHUODWHQ

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

SODDWVHQ

$OV HHQ SRSXS�PHQX LV YHUVFKRYHQ GRRU PLGGHO YDQ GH �����!WRHW�
VHQ LQ FRPELQDWLH PHW GH �Shift!WRHWV� ZRUGW GH QLHXZH SRVLWLH YDQ
KHW SRSXS�PHQX EHZDDUG LQ KHW EHVWDQG $'���B��29/�

Helpschermen

+HW SURJUDPPD EHYDW JHwQWHJUHHUGH KHOSVFKHUPHQ� 'H VFKHUPHQ NXQ�
QHQ RS GLYHUVH SODDWVHQ LQ KHW SURJUDPPD ZRUGHQ RSJHURHSHQ PHW GH
IXQFWLHWRHWV �F1!� +HW RSJHURHSHQ KHOSVFKHUP JHHIW XLWOHJ RYHU GH
EHGLHQLQJ RI GH PRJHOLMNKHGHQ YDQ KHW DFWLHYH SURJUDPPD�RQGHUGHHO�

Instellingen van het programma

+HW SURJUDPPD LV RS HHQ JURRW DDQWDO SXQWHQ QDDU HLJHQ ZHQVHQ LQ WH
VWHOOHQ� 2P KHW SURJUDPPD LQ WH VWHOOHQ GLHQW X GH NHX]H SETTINGS
XLW KHW KRRIGPHQX WH DFWLYHUHQ� (U YHUVFKLMQW GDQ HHQ SRSXS�PHQX� 'H
LQKRXG LV JHGHHOWHOLMN DIKDQNHOLMN YDQ KHW W\SH JUDILVFKH NDDUW GDW X LQ XZ
3& KHHIW� ,QGLHQ HHQ (*$ RI 9*$ JUDILVFKH NDDUW DDQZH]LJ LV� KHHIW KHW
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PHQX HHQ NHX]H YRRU KHW LQVWHOOHQ YDQ GH NOHXUHQ YDQ KHW SURJUDPPD�
DQGHUV YHUYDOW GH]H NHX]H�

,QVWHOOLQJHQ GLH WH PDNHQ KHEEHQ PHW KHW SURJUDPPD �HQ QLHW PHW GH
PHHWLQVWUXPHQWHQ� ZRUGHQ PHWHHQ RSJHVODJHQ LQ KHW EHVWDQG
$'����(;(�

Opslaan van instrumentinstellingen

0HW GH NHX]H SAVE ZRUGHQ DOOH LQVWHOOLQJHQ YDQ GH � PHHWLQVWUXPHQ�
WHQ EHZDDUG LQ HHQ RS WH JHYHQ ILOH� 'H ILOH KHHIW VWDQGDDUG GH H[WHQVLH
�6(7�� %LM KHW VWDUWHQ YDQ KHW SURJUDPPD NDQ GH]H ILOH RRN DOV SDUDPHWHU
ZRUGHQ RSJHJHYHQ�

Inlezen van instrumentinstellingen

0HW GH NHX]H RESTORE NDQ HHQ RSJHVODJHQ LQVWUXPHQWLQVWHOOLQJ�
WHUXJJHKDDOG ZRUGHQ�

Plaats van de bestanden instellen

0HW GH NHX]H DEFAULT DIRECTORY NDQ GH VWDQGDDUGGLUHFWRU\
YRRU GH $'���� GH SULQWILOHV HQ GH GDWDILOHV ZRUGHQ LQJHVWHOG� 'H VWDQ�
GDDUGGLUHFWRU\ YRRU GH $'��� LV GH GLUHFWRU\ ZDDULQ GH ILOH $'����(;(
]LFK EHYLQGW�

Standaard tekst op de printeruitvoer

0HW GH NHX]H DEFAULT TEXTFILE NDQ HHQ WHNVWEHVWDQG ZRUGHQ
RSJHJHYHQ GDW ELM KHW PDNHQ YDQ HHQ DIGUXN PHH DIJHGUXNW ZRUGW� $O�
OHHQ DVFLL�EHVWDQGHQ GLH JHPDDNW ]LMQ PHW &200(17 XLW KHW KRRIGPH�
QX NXQQHQ PHHJHSULQW ZRUGHQ�

Instellen van het AD128 I/O-adres

0HW GH NHX]H DEFAULT AD128 ADDRESS NDQ KHW ,�2�DGUHV YDQ
GH $'��� LQ KHW SURJUDPPD ZRUGHQ LQJHVWHOG� +HW DGUHV PRHW GHFL�
PDDO ZRUGHQ LQJHYRHUG� ���� LV GHFLPDDO ����
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Instellen van de printerpoort

0HW GH NHX]H DEFAULT PRINTER PORT NDQ GH SDUDOOHOOH SULQWHU�
SRRUW �� � RI �� ZDDURS GH SULQWHU ZRUGW DDQJHVORWHQ� ZRUGHQ JHNR]HQ�

Opmerking 3ULQWHUSRRUW � LV KHW KDUGZDUH ,�2 DGUHV ��%&� SULQWHU�
SRRUW � LV KHW KDUGZDUH ,�2 DGUHV ���� HQ SULQWHUSRRUW � LV KHW KDUGZD�
UH ,�2 DGUHV �����

Schermkleuren instellen

:DQQHHU HHQ (*$�9*$�NOHXUHQVFKHUP DDQZH]LJ LV NXQQHQ GH NOHXUHQ
YDQ GH DFKWHUJURQG� GH YRRUJURQG� KHW VLJQDDO HQ GH NUXLVGUDDG ZRUGHQ
LQJHVWHOG� 7LMGHQV KHW LQVWHOOHQ ZRUGW GH QLHXZH NOHXU GLUHFW ZHHUJHJH�
YHQ� 'H KHOGHUKHLG YDQ GH NOHXU NDQ PHW GH ���!WRHWVHQ ZRUGHQ
DDQJHJHYHQ�

Meetgegevens op schijf opslaan

'RRU GH PHQXNHX]H WRITE DISK WH DFWLYHUHQ ZRUGW RP HHQ ILOH�
QDDP JHYUDDJG� (U PRHW HHQ ILOHQDDP ]RQGHU H[WHQVLH ZRUGHQ LQJH�
YRHUG� 'H GDWD ZRUGW LQ ILOHQDDP�'$7 RSJHVODJHQ HQ GH LQVWHOOLQJ YDQ
KHW PHHWLQVWUXPHQW ZRUGW LQ ILOHQDDP�*(* RSJHVODJHQ�
:DQQHHU GH ILOH DO EHVWDDW ZRUGW JHYUDDJG RYHU GH EHVWDDQGH ILOH KHHQ WH
VFKULMYHQ� $OV HU QLHW JHQRHJ UXLPWH RS GH GLVN YULM LV YHUVFKLMQW HHQ IRXW�
PHOGLQJ�

Inlezen van bewaarde meetgegevens

'RRU GH NHX]H READ DISK WH DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PHQX�
ZDDULQ HHQ RYHU]LFKW YDQ GH GDWDILOHV� GLH DDQZH]LJ ]LMQ LQ GH DDQJHJHYHQ
VWDQGDDUG GDWDGLUHFWRU\� ZRUGW JHJHYHQ�
0HW GH �����!WRHWVHQ NDQ HHQ NHX]H ZRUGHQ JHPDDNW� $OV HHQ NHX�
]H LV JHPDDNW� ZRUGHQ GH GDWD� HQ JHJHYHQVILOHV YDQ VFKLMI JHOH]HQ� $OV GH
GDWD QLHW YDQ KHW PHHWLQVWUXPHQW DINRPVWLJ LV� ZRUGW DOOHHQ GH GDWDILOH
LQJHOH]HQ RI YHUVFKLMQW HHQ IRXWPHOGLQJ�
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0HW GH IXQFWLHWRHWVHQ �F2! WRW HQ PHW �F7! NXQQHQ� DOV KHW PHQX
PHW EHVWDQGHQ DFWLHI LV� GH YROJHQGH DFWLHV RQGHUQRPHQ ZRUGHQ�

# %HVWDQGVLQIRUPDWLH EHNLMNHQ �JURRWWH� GDWXP HQ WLMG�

� %HVWDQG EHNLMNHQ �DOOHHQ WHNVWEHVWDQGHQ�

� 9HUZLMGHUHQ YDQ HHQ EHVWDQG

� +HUQRHPHQ YDQ HHQ EHVWDQG

A &RSLsUHQ YDQ HHQ EHVWDQG

	 2SJHYHQ YDQ HHQ QLHXZ GLUHFWRU\�PDVNHU HQ�RI SDG HQ�RI GLVN

,QGLHQ GH EHZHUNLQJ YDQ �F4!� �F5! RI �F6! ZRUGW XLWJHYRHUG�
ZRUGW GLH RS ]RZHO RS KHW EHVWDQG PHW GH H[WHQWLH .DAT DOV RS KHW
EHVWDQG PHW GH H[WHQWLH .GEG XLWJHYRHUG�

Afdrukken van meetgegevens

(U ]LMQ WZHH PDQLHUHQ RP HHQ DIGUXN WH PDNHQ YDQ GH JHPHWHQ ZDDU�
GHQ�

'H HHUVWH PHWKRGH JDDW YLD GH WRHWVFRPELQDWLH �Shift-PrtSc!� (U
ZRUGW GDQ DOOHHQ HHQ DIGUXN YDQ KHW EHHOGVFKHUP JHPDDNW� ]RQGHU YHU�
GHUH JHJHYHQV� (U ZRUGW HHUVW QRJ RP HHQ EHYHVWLJLQJ JHYUDDJG� 2S GH
XLWGUDDL VWDDQ DOOHHQ GH LQ KHW KRRIGPHQX LQJHVWHOGH FRPPHQWDDUWHNVW HQ
KHW ZHHUJDYHJHGHHOWH YDQ KHW EHHOGVFKHUP�

'H WZHHGH PHWKRGH JDDW YLD GH NHX]H PRINT XLW KHW KRRIGPHQX� 'H
SDJLQDJURWH DIGUXN GLH GDQ JHPDDNW NDQ ZRUGHQ� LV YRRU]LHQ YDQ PHHU
JHJHYHQV GDQ GH DIGUXN YLD �Shift-PrtSc!� =R ZRUGHQ GH GDWXP HQ
WLMGVWLS YDQ KHW DIGUXNNHQ UHFKWVERYHQ RS GH DIGUXN JH]HW� 9HUGHU VWDDW
RQGHU KHW VLJQDDO ZDQQHHU KHW DIJHGUXNWH VLJQDDO JHPHWHQ LV�

$FWLYHUHQ YDQ GH NHX]H JHHIW HHQ SRSXS�PHQX PHW GH NHX]HQ ',6. HQ
(3621 351� 0HW GH NHX]H DISK ZRUGW HHQ DIGUXN YDQ GH PHHWJHJH�
YHQV QDDU HHQ SULQWHUEHVWDQG JHPDDNW� 1D DFWLYHULQJ ZRUGW HHUVW RP GH
QDDP YRRU KHW SULQWHUEHVWDQG JHYUDDJG� 'DW SULQWHUEHVWDQG NDQ ODWHU PHW
KHW '26�FRPPDQGR
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COPY /B filenaam  PRN

QDDU GH SULQWHU JHVWXXUG ZRUGHQ� ZDDUELM filenaam GH GRRU X LQJH�

YRHUGH QDDP LV� 0HW GH NHX]H EPSON PRN ZRUGW GH DIGUXN GLUHFW
QDDU GH SULQWHU JHVWXXUG� +HW W\SH SULQWHU GDW RQGHUVWHXQG ZRUGW LV GH
(SVRQ FRPSDWLEHOH PDWUL[SULQWHU�

$DQ GH DIGUXN NDQ FRPPHQWDDU ZRUGHQ WRHJHYRHJG PHW GH NHX]H
COMMENT XLW KHW KRRIGPHQX� 'ULH UHJHOV WHNVW NXQQHQ ZRUGHQ LQJH�
YRHUG� 'LH YHUVFKLMQHQ RQGHU RS GH DIGUXN� 'H FRPPHQWDDUWHNVW ZRUGW
QD KHW LQYRHUHQ RS VFKLMI RSJHVODJHQ� HQ NDQ PHW '()$8/7 7(;7),/(
XLW KHW 6(77,1*6 PHQX ZHHU LQJHOH]HQ ZRUGHQ�

Kiezen van het meetinstrument

'RRU GH NHX]H DEVICE WH DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PHQX�
ZDDULQ � NHX]HQ ZRUGHQ JHWRRQG�
'H NHX]H QUIT OHLGW WRW EHsLQGLJLQJ YDQ KHW SURJUDPPD� 'H DQGHUH
NHX]HQ DFWLYHUHQ KHW GHVEHWUHIIHQGH PHHWLQVWUXPHQW�
'H PHHWLQVWUXPHQWHQ �GHYLFHV� GLH JHNR]HQ NXQQHQ ZRUGHQ ]LMQ�

LIVE  RVFLOORVFRRS
HOLD  JHKHXJHQ�RVFLOORVFRRS

'LW PHQX LV RRN WH DFWLYHUHQ GRRU PLGGHO YDQ GH �Esc!WRHWV �HU PDJ
GDQ JHHQ DQGHU PHQX DFWLHI ]LMQ��

Beëindigen van het programma

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

2QGHU GH KRRIGPHQX�NHX]H DEVICE ]LW KHW]HOIGH SRSXS�PHQX�
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Hoofdstuk 4
Oscilloscoop (device: LIVE)

(HQ RVFLOORVFRRS LV HHQ PHHWLQVWUXPHQW ZDDUPHH GH YHUDQGHULQJHQ YDQ
HHQ HOHNWULVFKH VSDQQLQJ LQ KHW WLMGVGRPHLQ ZRUGHQ ZHHUJHJHYHQ�

'H $'��� LV XLWJHUXVW PHW HHQ RVFLOORVFRRS PHW DFKW JHPXOWLSOH[WH
LQJDQJHQ �NDQDOHQ�� ZDDUYDQ GH JHYRHOLJKHLG LQJHVWHOG NDQ ZRUGHQ� +HW
EHWUHIW HHQ GLJLWDOH VDPSOLQJ RVFLOORVFRRS� 'DW KRXGW LQ GDW RS YDVWH
WLMGVWLSSHQ HHQ PRQVWHU � VDPSOH� YDQ KHW LQJDQJVVLJQDDO ZRUGW JHQR�
PHQ� 'DDUYDQ ZRUGW GH JURRWWH EHSDDOG HQ GLH JURRWWH ZRUGW RS KHW
VFKHUP ZHHUJHJHYHQ� +HW VFKHUP ZRUGW JHYXOG PHW ��� VDPSOHV SHU
NDQDDO� 7XVVHQ WZHH RSHHQYROJHQGH VDPSOHV ZRUGW HHQ OLMQ JHWURNNHQ�
'H VQHOKHLG ZDDUPHH VDPSOHV ZRUGHQ JHQRPHQ YDQ KHW LQJDQJVVLJQDDO
LV LQ WH VWHOOHQ�

Aliasing

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

$OLDVLQJ WUHHGW RS ELM HHQ WH ODJH HQ GXV YHUNHHUG JHNR]HQ VDPSOHIUH�
TXHQWLH� ,Q GH YROJHQGH DIEHHOGLQJ ZRUGW JHWRRQG KRH DOLDVLQJ RQWVWDDW�
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+HW JDDW RP HHQ GULHKRHNYRUPLJ LQJDQJVVLJQDDO YDQ ���� N+] GDW JH�
VDPSOHG ZRUGW PHW HHQ IUHTXHQWLH YDQ � N+]� +HW JHVWLSSHOGH VLJQDDO LV
ZDW GH RVFLOORVFRRS ZHHUJHHIW� 9DQ GDW VLJQDDO LV GH SHULRGHWLMG � PV� ZDW
RYHUHHQNRPW PHW HHQ VFKLMQEDUH � DOLDV� IUHTXHQWLH YDQ ��� +]�

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

$OV X WZLMIHOV KHHIW RYHU KHW ZHHUJHJHYHQ VLJQDDO NXQW X GH WLMGEDVLV YDQ
GH RVFLOORVFRRS HHQ VWDS VQHOOHU RI ODQJ]DPHU ]HWWHQ HQ NLMNHQ RI GH
ZHHUJDYH RS KHW VFKHUP RYHUHHQNRPVWLJ YHUDQGHUW�

Weergeven van kanalen

'H $'��� KHHIW DFKW NDQDOHQ� ZDDUYDQ HU VOHFKWV HHQ NDQ ZRUGHQ ZHHU�
JHJHYHQ� :HON NDQDDO PRHW ZRUGHQ ZHHUJHJHYHQ� ZRUGW LQJHVWHOG PHW
GH PHQXNHX]H CHANNEL NR�

1D DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PHQX PHW DFKW NHX]HQ� CHANNEL
NR 1 WRW CHANNEL NR 8� $FWLYHUHQ YDQ HHQ NHX]H EHHOGW KHW EHWUHI�
IHQGH NDQDDO RS KHW VFKHUP DI�

Instellen van een kanaal

+HW ZHHUJHJHYHQ NDQDDO YDQ GH $'��� NDQ QDDU HLJHQ ZHQVHQ ZRUGHQ
LQJHVWHOG� YLD HHQ NHX]HPHQX LQ KHW KRRIGPHQX�

0HW GH NHX]HQ VOLT/DIV HQ Y-AS SET XLW KHW KRRIGPHQX ZRUGHQ
SRSXS�PHQX
V RSJHURHSHQ� 0HW GH NHX]HQ XLW GH]H PHQX
V NXQQHQ GH
LQVWHOOLQJHQ YDQ KHW ZHHUJHJHYHQ NDQDDO DDQJHSDVW ZRUGHQ�

Gevoeligheid van een kanaal instellen

'RRU GH NHX]H VOLTS/DIV WH DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PHQX�
ZDDULQ � VSDQQLQJVEHUHLNHQ ZRUGHQ JHWRRQG�
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:RUGW ELMYRRUEHHOG GH NHX]H 10 JHDFWLYHHUG� GDQ ZRUGW HHQ VSDQQLQJV�
EHUHLN YDQ � �� 9ROW YROOH VFKDDO LQJHVWHOG� ZDW RYHUHHQNRPW PHW ���
9ROWV�GLY� 'H NHX]H AUTO ]RUJW YRRU HHQ DXWRPDWLVFKH LQVWHOOLQJ YDQ GH
VSDQQLQJVDV�

Opmerking %LM $872 KHHIW GH RVFLOORVFRRS� DIKDQNHOLMN YDQ GH VLJQDDO�
JURRWWH� � WRW � PHWLQJHQ QRGLJ YRRU GH MXLVWH LQVWHOOLQJ LV JHYRQGHQ�

'H VSDQQLQJVEHUHLNHQ GLH JHNR]HQ NXQQHQ ZRUGHQ ]LMQ� ����� ���� �� ���
HQ �� 9ROW YROOH VFKDDO�

Vertikale positie van een kanaal instellen

'H YHUWLNDOH SRVLWLH YDQ HHQ NDQDDO RS KHW VFKHUP NDQ LQJHVWHOG ZRUGHQ�

%LM GH]H VRIWZDUHPDWLJH PHWKRGH ZRUGW na KHW VDPSHOHQ KHW VLJQDDO
JUDILVFK YHUVFKRYHQ� 'H]H PHWKRGH KHHIW GXV DOOHHQ HIIHFW RS GH ZHHU�
JDYH YDQ KHW VLJQDDO� &OLSW KHW LQJDQJVVLJQDDO� GRRUGDW KHW JURWHU LV GDQ
KHW LQJHVWHOGH PHHWEHUHLN HQ KHW ZRUGW PHW GH VRIWZDUHPDWLJH PHWKRGH
YHUSODDWVW� GDQ EOLMIW KHW JHFOLSW� DOOHHQ YHUVFKLMQW GH FOLSSLQJ QX GXLGHOLMN LQ
EHHOG� +HW VLJQDDO LV GDQ DDQ GH ERYHQ� RI RQGHUNDQW GXLGHOLMN DIJHNDSW�

'H SRVLWLRQHULQJ JDDW QLHW YLD HHQ SRSXS�PHQX� $DQ GH OLQNHUNDQW YDQ
KHW VFKHUP EHYLQGHQ ]LFK WZHH NOHLQH SLMOWMHV� ZDDUYDQ KHW SLMOWMH WHJHQ
KHW NDGHU YDQ KHW VFKHUP YRRU GH SRVLWLRQHULQJ LV� +HW EXLWHQVWH SLMOWMH LV
YRRU KHW WULJJHUQLYHDX� GDW ODWHU EHVSURNHQ ZRUGW�

6OHFKWV � SLMOWMH NDQ DFWLHI ]LMQ� GDW ZRUGW QRUPDDO ZHHUJHJHYHQ� KHW DQ�
GHUH SLMOWMH ZRUGW JHwQYHUWHHUG ZHHUJHJHYHQ� ,Q GH ERYHQVWDDQGH DIEHHO�
GLQJ LV KHW SRVLWLRQHULQJVSLMOWMH DFWLHI�

+HW SLMOWMH JHHIW GH RIIVHW� KHW � 9ROW QLYHDX DDQ� 'H RIIVHW NDQ DOV YROJW
LQJHVWHOG ZRUGHQ�
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Opmerking 2P GH RIIVHW DDQ WH SDVVHQ� PDJ JHHQ SRSXS�PHQX DFWLHI
]LMQ�

TL +HW RIIVHW QLYHDX RPKRRJ YHUSODDWVHQ

TN +HW RIIVHW QLYHDX RPODDJ YHUSODDWVHQ

TK +HW RIIVHW QLYHDX LQ KHW PLGGHQ SODDWVHQ

TO +HW YROJHQGH RIIVHW� RI WULJJHUQLYHDX DFWLYHUHQ

TM +HW YRULJH RIIVHW� RI WULJJHUQLYHDX DFWLYHUHQ

TH +HW RIIVHW QLYHDX ERYHQLQ SODDWVHQ

TU +HW RIIVHW QLYHDX RQGHULQ SODDWVHQ

T� 'H VWDSJURRWWH YHUJURWHQ �� PDDO�

T� 'H VWDSJURRWWH YHUNOHLQHQ �� PDDO�

Opmerking 'H VWDSJURRWWH YDQ KHW YHUSODDWVHQ YDQ KHW RIIVHWQLYHDX
NDQ ZRUGHQ YHUDQGHUG PHW GH �Shift-+! HQ �Shift--!WRHWVHQ

Vergroten of verkleinen van de vertikale as

'H JHPHWHQ ZDDUGHQ NXQQHQ VRIWZDUHPDWLJ YHUVWHUNW RI YHU]ZDNW ZRU�
GHQ� 'DDUGRRU LV KHW PRJHOLMN GH YHUWLNDOH DV WH YHUJURWHQ RI WH YHUNOHL�
QHQ� 7HYHQV LV KHW PRJHOLMN GH PHHWZDDUGHQ WH LQYHUWHUHQ� 1D VHOHFWH�
UHQ YDQ GH NHX]H GAIN XLW KHW PHQX <�$6 6(7 YHUVFKLMQW HHQ LQYRHU�
YHOG ZDDULQ HHQ YHUPHQLJYXOGLJLQJVIDFWRU NDQ ZRUGHQ LQJHYRHUG� 'LH
ZDDUGH PRHW OLJJHQ WXVVHQ ��� WRW ���� RI WXVVHQ ��� WRW ��� 'H JHPHWHQ
ZDDUGHQ ZRUGHQ YHUPHQLJYXOGLJG PHW KHW LQJHYRHUGH JHWDO HQ GDQ RS
KHW VFKHUP ZHHUJHJHYHQ�

'H *$,1 NDQ JHEUXLNW ZRUGHQ RP HHQ VLJQDDO WH LQYHUWHUHQ� 'DQ PRHW
GH *$,1 RS �� JH]HW ZRUGHQ�
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Aanpassen van de eenheid van de vertikale as

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

+HW LV ELM GH $'��� PRJHOLMN HHQ HLJHQ� DQGHUH GHILQLsULQJ YDQ GH YHUWL�
NDOH DV WH PDNHQ�

0HW GH NHX]H UNIT XLW KHW PHQX <�$6 6(7 NDQ GH HHQKHLG YDQ GH
YHUWLNDOH DV ZRUGHQ LQJHVWHOG� (U YHUVFKLMQW HHQ SRSXS�PHQX PHW ��
NHX]HQ� 'H HHQKHLG GLH JHNR]HQ ZRUGW� YHUVFKLMQW DDQ GH ERYHQNDQW YDQ
GH YHUWLNDOH DV RS KHW VFKHUP� 2RN ELM HHQ DIGUXN RS SDSLHU ZRUGW GH
JHNR]HQ HHQKHLG DIJHEHHOG�

$OV X PHHW DDQ HHQ WHPSHUDWXXURSQHPHU� GDQ NXQW X DOV HHQKHLG ELM�
YRRUEHHOG DEGREE C NLH]HQ�

0HW GH NHX]H UNITS/VOLT XLW KHW PHQX <�$6 6(7 NDQ HHQ RPUHNHQ�
IDFWRU ZRUGHQ LQJHYRHUG YRRU GH JHNR]HQ HHQKHLG YDQ GH YHUWLNDOH DV�
(U YHUVFKLMQW HHQ LQYRHUYHOG ZDDULQ GH RPUHNHQIDFWRU NDQ ZRUGHQ LQJH�
YRHUG� +HW LQJHYRHUGH JHWDO ZRUGW YHUPHQLJYXOGLJG PHW GH ZDDUGHQ
ODQJV GH YHUWLNDOH DV HQ KHW UHVXOWDDW ZRUGW GDQ ODQJV GH YHUWLNDOH DV
ZHHUJHJHYHQ� LQ SODDWV YDQ GH RRUVSURQNHOLMNH ZDDUGHQ�

(HQ WRHSDVVLQJ LV GH KLHUERYHQ YRRUJHVWHOGH PHWLQJ DDQ HHQ WHPSHUD�
WXXURSQHPHU� 6WHO GDW ELM GH WHPSHUDWXXURSQHPHU HHQ WHPSHUDWXXUYH�
UDQGHULQJ YDQ � JUDGHQ HHQ VSDQQLQJVYHUDQGHULQJ YDQ � 9ROW WRW JHYROJ
KHHIW� 'RRU LQ KHW LQYRHUYHOG KHW JHWDO � LQ WH YRHUHQ� LV GH WHPSHUDWXXU�
YHUDQGHULQJ QX GLUHFW LQ KHW MXLVWH DDQWDO JUDGHQ DI WH OH]HQ�

+HW LV YHUGHU RRN QRJ PRJHOLMN HHQ RIIVHW DDQ GH YHUWLNDOH DV WRH WH NHQ�
QHQ� 0HW KHW LQYRHUYHOG GDW PHW GH NHX]H OFFSET XLW KHW PHQX <�$6
6(7 RSJHURHSHQ ZRUGW� NDQ HHQ RIIVHW LQJHYRHUG ZRUGHQ� 'LH RIIVHW
ZRUGW ELM GH getallen langs de vertikale as RSJHWHOG� (U ZRUGW GXV
QLHWV PHW KHW JHPHWHQ VLJQDDO JHGDDQ�
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(HQ PRJHOLMNH WRHSDVVLQJ LV ZHHU GH KLHUYRRU JHQRHPGH WHPSHUDWXXU�
PHWLQJ� 6WHO GDW GH WHPSHUDWXXURSQHPHU ELM � �& HHQ XLWJDQJVVSDQQLQJ
KHHIW YDQ ��� 9ROW� 'RRU QX HHQ 2))6(7 YDQ ���� [ �� LQ WH YRHUHQ�
ZRUGW KHW QXOSXQW YDQ GH YHUWLNDOH DV ]RGDQLJ YHUVFKRYHQ GDW GH WHPSH�
UDWXXU GLUHFW DIOHHVEDDU LV� 'H H[WUD IDFWRU � LV QRGLJ YRRU GH YHUUHNHQLQJ
YDQ GH IDFWRU GLH LQJHYRHUG ZDV ELM 81,76�92/7�

Instellen van de tijdas

/DQJV GH KRUL]RQWDOH DV YDQ KHW VFKHUP ZRUGW GH WLMG XLWJH]HW ZDDULQ
JHPHWHQ LV�

Instellen van de tijdbasis

'RRU GH NHX]H TIME/DIV WH DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PHQX�
ZDDULQ �� WLMGEHUHLNHQ ZRUGHQ JHWRRQG�

,V ELMYRRUEHHOG GH NHX]H 0.2 sec JHDFWLYHHUG� GDQ NRPW ppQ WLMGVGLYLVLH
RYHUHHQ PHW ��� VHF� +HW KHOH EHHOGVFKHUP EHYDW �� WLMGVGLYLVLHV�
(HQ WLMGVGLYLVLH EHVWDDW XLW �� VDPSOHZDDUGHQ� +HW KHOH EHHOGVFKHUP
EHVWDDW XLW ����  ��� VDPSOHZDDUGHQ� 0HW GH NHX]H 0.2 sec ZRUGW
RP GH ������  � PVHF HHQ VDPSOH JHQRPHQ�
0HW GH NHX]H 0.2 sec GXXUW KHW VDPSOHSURFHV PLQLPDDO ����� VHF  
��� VHF� $OV HU LQ GH]H ��� VHF HHQ WRHWV ZRUGW LQJHGUXNW� ZRUGW KHW
VDPSOHSURFHV DIJHEURNHQ HQ ZRUGW RS GH WRHWVDDQVODJ JHUHDJHHUG�

'H WLMGDVEHUHLNHQ GLH JHNR]HQ NXQQHQ ZRUGHQ ]LMQ� ��� PVHF� � PVHF� �
PVHF� � PVHF� �� PVHF� �� PVHF� �� PVHF� ��� VHF� ��� VHF� ��� VHF� �
VHF HQ � VHF SHU GLYLVLH�

Opmerking 2S HHQ ;7 FRPSXWHU YHUYDOW GH VQHOVWH HQ VRPV GH RS
ppQ QD VQHOVWH WLMGEDVLV� (U NRPHQ GDQ HFKWHU WZHH DQGHUH VWDQGHQ ELM� �
VHF�GLY HQ �� VHF�GLY�
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Vergroten van de horizontale as

'RRU KHW NHX]HPHQX TIME-MAG. WH DFWLYHUHQ YHUVFKLMQW HU HHQ
SRSXS�PHQX� ZDDULQ � WLMGDVXLWYHUJURWLQJVJHELHGHQ ZRUGHQ JHWRRQG�

,V ELMYRRUEHHOG GH NHX]H 2* JHDFWLYHHUG� GDQ ZRUGW GH WLMGDV � PDDO
XLWYHUJURRW� +HW XLWYHUJURWH GHHO YDQ KHW EHHOGVFKHUP ZRUGW ZHHUJHJH�
YHQ GRRU WZHH RQGHUOLQJ YHUERQGHQ SLMOWMHV RQGHULQ KHW EHHOGVFKHUP�
+HW WLMGDVXLWYHUJURWLQJVJHELHG NDQ GRRU PLGGHO YDQ GH <PgUp! HQ
�PgDn! WRHWVHQ ZRUGHQ YHUSODDWVW� 0HW GH �+! HQ GH �-! WRHWVHQ
NDQ GH VWDSJURRWWH ZRUGHQ YHUJURRW RI YHUNOHLQG�
'H WLMGDVXLWYHUJURWLQJVJHELHGHQ GLH JHNR]HQ NXQQHQ ZRUGHQ ]LMQ� �� �� �
HQ �� PDDO�

Triggeren

2P JRHG DDQ HHQ VLJQDDO WH NXQQHQ PHWHQ PRHW LQ WH VWHOOHQ ]LMQ ZDQ�
QHHU GH ZHHUJDYH YDQ KHW VLJQDDO EHJLQW� 2P GDW WH EHZHUNVWHOOLJHQ LV
HHQ RVFLOORVFRRS XLWJHUXVW PHW HHQ WULJJHUV\VWHHP� 'H ZHUNLQJ YDQ KHW
WULJJHUV\VWHHP LV DOV YROJW�

+HW LQJDQJVVLJQDDO ZRUGW YHUJHOHNHQ PHW WZHH LQ KHW WULJJHUV\VWHHP
DDQZH]LJH JHOLMNVSDQQLQJVQLYHDXV� KHW arminglevel HQ KHW firinglevel.
=RGUD GH LQJDQJVVSDQQLQJ KHW QLYHDX YDQ KHW DUPLQJOHYHO SDVVHHUW� ZRUGW
KHW WULJJHUV\VWHHP RS VFKHUS JH]HW� $OV GDDUQD KHW LQJDQJVVLJQDDO KHW
QLYHDX YDQ KHW ILULQJOHYHO SDVVHHUW� ZRUGW KHW WULJJHUV\VWHHP DFWLHI HQ
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JHQHUHHUW HHQ SXOV� 'LH SXOV ZRUGW JHEUXLNW RP GH ZHHUJDYH YDQ KHW
VLJQDDO WH VWDUWHQ�

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

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

Instellen van de triggerhysterese

'RRU GH NHX]H HYSTERESIS WH DFWLYHUHQ YHUVFKLMQW HHQ SRSXS�PH�
QX� ZDDULQ �� WULJJHUK\VWHUHVH�NHX]HQ ZRUGHQ JHWRRQG�

:RUGW ELMYRRUEHHOG GH NHX]H 0.5 DIV JHDFWLYHHUG� GDQ ZRUGW GH WULJ�
JHUK\VWHUHVH ��� GLYLVLH YDQ KHW LQJHVWHOGH VSDQQLQJVEHUHLN� 'LW EHWHNHQW
GDW KHW VLJQDDO PLQLPDDO ��� GLYLVLH RQGHU �YRRU HHQ SRVLWLHYH WULJJHUKHO�
OLQJ� KHW LQJHVWHOGH WULJJHUQLYHDX PRHW XLWNRPHQ� $OV KHW VLJQDDO YHHO UXLV
EH]LW NDQ GH WULJJHUK\VWHUHVH JURRW LQJHVWHOG ZRUGHQ� ]RGDW WRFK JRHG
JHWULJJHUG NDQ ZRUGHQ�
%H]LW HHQ VLJQDDO ZHLQLJ UXLV GDQ NDQ GH WULJJHUK\VWHUHVLV NOHLQ LQJHVWHOG
ZRUGHQ� ]RGDW RS NOHLQH VLJQDDOYHUDQGHULQJHQ JHWULJJHUG NDQ ZRUGHQ�

'H WULJJHUK\VWHUHVLVVHQ GLH JHNR]HQ NXQQHQ ZRUGHQ ]LMQ� � ',9� �����
',9� ���� ',9� ��� ',9� ���� ',9� ��� ',9� ���� ',9� ��� ',9� ����
',9� ��� ',9� ���� ',9 HQ ��� ',9�
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Instellen van het triggerniveau

'H LQVWHOOLQJ YDQ KHW WULJJHUQLYHDX JDDW QLHW YLD HHQ SRSXS�PHQX� $DQ GH
OLQNHUNDQW YDQ KHW VFKHUP EHYLQGHQ ]LFK WZHH NOHLQH SLMOWMHV� ZDDUYDQ KHW
SLMOWMH WHJHQ KHW NDGHU YDQ KHW VFKHUP YRRU GH SRVLWLRQHULQJ LV� +HW EXL�
WHQVWH SLMOWMH LV YRRU KHW WULJJHUQLYHDX�
6OHFKWV HHQ SLMOWMH NDQ DFWLHI ]LMQ� GDW ZRUGW QRUPDDO ZHHUJHJHYHQ� KHW
DQGHUH SLMOWMH ZRUGW JHwQYHUWHHUG ZHHUJHJHYHQ�
+HW SLMOWMH JHHIW KHW WULJJHUQLYHDX DDQ� +HW WULJJHUQLYHDX NDQ DOV YROJW LQ�
JHVWHOG ZRUGHQ�

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

TL +HW WULJJHUQLYHDX RPKRRJ YHUSODDWVHQ

TN +HW WULJJHUQLYHDX RPODDJ YHUSODDWVHQ

TK +HW WULJJHUQLYHDX LQ KHW PLGGHQ SODDWVHQ

TO +HW YROJHQGH RIIVHW� RI WULJJHUQLYHDX DFWLYHUHQ

TM +HW YRULJH RIIVHW� RI WULJJHUQLYHDX DFWLYHUHQ

TH +HW WULJJHUQLYHDX ERYHQLQ SODDWVHQ

TU +HW WULJJHUQLYHDX RQGHULQ SODDWVHQ

T� 'H VWDSJURRWWH YHUJURWHQ �� PDDO�

T� 'H VWDSJURRWWH YHUNOHLQHQ �� PDDO�

Instellen van de triggerflank

'RRU KHW NHX]HPHQX SLOPE+ � SLOPE- WH DFWLYHUHQ YHUDQGHUW GH
WHNVW LQ KHW NHX]HPHQX YDQ 6/23(� LQ 6/23(� RI RPJHNHHUG�
,Q GH VWDQG 6/23(� ZRUGW JHWULJJHUG RS HHQ RSJDDQGH IODQN YDQ KHW WH
PHWHQ VLJQDDO� LQ GH VWDQG 6/23(� RS HHQ QHHUJDDQGH IODQN�
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Instellen van de trigger time-out

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

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

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

Stilzetten van het beeld

'RRU GH NHX]H LIVE � FREEZE WH DFWLYHUHQ YHUDQGHUW GH WHNVW LQ KHW
PHQX YDQ /,9( LQ )5((=( RI RPJHNHHUG�

,Q GH /,9( VWDQG QHHPW GH RVFLOORVFRRS VWHHGV ��� VDPSOHV HQ WRRQW
GH]H RS KHW EHHOGVFKHUP� ,Q GH )5((=( VWDQG ZRUGHQ JHHQ VDPSOHV
JHQRPHQ� RS KHW EHHOGVFKHUP ZRUGHQ GH ODDWVW JHQRPHQ VDPSOHV
JHWRRQG�
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Hoofdstuk 5
Geheugenoscilloscoop (device: HOLD)

Verschillen met de gewone oscilloscoop

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

& 'H JHKHXJHQRVFLOORVFRRS PHHW DOOHHQ LQ GH 21( 6+27 PRGH
HQ PHHW GDQ QLHW HHQ PDDU WLHQ SDJLQD
V PHW PHHWZDDUGHQ� 'DDU�
YDQ ZRUGW VWHHGV HHQ SDJLQD ZHHUJHJHYHQ� 0HW GH WRHWVHQ
�PgUp! HQ �PgDn!NDQ HHQ SDJLQD JHNR]HQ ZRUGHQ� 'H
VWDSJURRWWH NDQ ZRUGHQ LQJHVWHOG PHW EHKXOS YDQ �+! HQ �-!�

& 1D GH PHWLQJ YHUVFKLMQW ELM GH JHKHXJHQRVFLOORVFRRS HHQ NUXLV�
GUDDG� ZDDUPHH VSDQQLQJV� HQ WLMGVPHWLQJHQ YHUHHQYRXGLJG ZRU�
GHQ�

+HW KRRIGPHQX YDQ GH +2/'�VFRRS ZLMNW LHWV DI YDQ KHW PHQX YDQ GH
/,9(�VFRRS� 2S GH SODDWV ZDDU ELM GH /,9(�VFRRS GH NHX]H /,9(�)5((=(
]LW� KHHIW GH +2/'�VFRRS GH NHX]H 21( 6+27�

Meten met de kruisdraad

1DGDW KHW JHPHWHQ VLJQDDO LV ZHHUJHJHYHQ� YHUVFKLMQW HHQ NUXLVGUDDG RS
KHW VFKHUP� 'DDUPHH NXQQHQ DEVROXWH HQ UHODWLHYH WLMG� HQ VSDQQLQJV�
PHWLQJHQ RS KHW VFKHUP YHUULFKW ZRUGHQ� 'H EHGLHQLQJ YDQ GH NUXLV�
GUDDG JDDW PHW GH YROJHQGH WRHWVHQ�
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TK +HW DEVROXWH QXOSXQW LQVWHOOHQ

T\ +HW UHODWLHYH QXOSXQW LQVWHOOHQ

TX 'H NUXLVGUDDG QDDU KHW QXOSXQW YHUSODDWVHQ

TL 'H NUXLVGUDDG RPKRRJ YHUSODDWVHQ

TN 'H NUXLVGUDDG RPODDJ YHUSODDWVHQ

TM 'H NUXLVGUDDG QDDU OLQNV YHUSODDWVHQ

TO 'H NUXLVGUDDG QDDU UHFKWV YHUSODDWVHQ

TH 'H NUXLVGUDDG RS GH UHODWLHYH [�DV VSLHJHOHQ

TU 'H NUXLVGUDDG RS GH UHODWLHYH \�DV VSLHJHOHQ

T� 'H VWDSJURRWWH � PDDO YHUNOHLQHQ

T� 'H VWDSJURRWWH � PDDO YHUJURWHQ

TI 6FKDNHOHQ WXVVHQ NUXLVGUDDGEHGLHQLQJ HQ RIIVHW� WULJ�
JHUQLYHDX EHGLHQLQJ

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

'H ELM GH SRVLWLH YDQ GH NUXLVGUDDG EHKRUHQGH WLMG� HQ VSDQQLQJVZDDUGHQ
ZRUGHQ RS KHW VFKHUP ZHHUJHJHYHQ� GH VSDQQLQJVDDQGXLGLQJ LQ GH
UHFKWHU ERYHQKRHN YDQ KHW VFKHUP� GH WLMGVDDQGXLGLQJ XLWHUVW UHFKWV ELM
GH WLMGDV� 'H ZDDUGHQ ]LMQ JHwQYHUWHHUG ZHHUJHJHYHQ�
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Hoofdstuk 6
Hardware

Korte omschrijving

'H $'��� LV HHQ �� ELWV $�' LQWHUIDFHNDDUW PHW � DQDORJH LQJDQJHQ� �
GLJLWDOH LQJDQJHQ HQ � GLJLWDOH XLWJDQJHQ�

'H FRQYHUVLHVQHOKHLG YDQ GH $�' FRQYHUWRU LV �� �VHF� 'RRU GH �SLSH
OLQH� VWUXFWXXU LV HHQ ]HHU KRJH HIIHFWLHYH GDWDVQHOKHLG YDQ GH $�' FRQ�
YHUWRU QDDU GH FRPSXWHU �������� ZDDUGHQ SHU VHFRQGH� KDDOEDDU� 'H
$'��� EH]LW HHQ 6$03/( $1' +2/' IXQFWLH�

+HW VSDQQLQJVEHUHLN YDQ GH DQDORJH LQJDQJHQ LV VRIWZDUHPDWLJ LQVWHOEDDU
YDQ ���� 9ROW �UHVROXWLH LV ��� �9ROW� WRW �� 9ROW �UHVROXWLH LV ��� P9ROW�
ELSRODLU�

'H LQJDQJVLPSHGDQWLH LV ��� N6����S)�

'H GLJLWDOH LQ� HQ XLWJDQJHQ ]LMQ 77/�FRPSDWLEHO�

'H $'��� NDQ ZRUGHQ JHSODDWVW LQ LHGHU YULM ,6$�VORW YDQ HHQ ,%0 FRP�
SDWLEHOH 3&� ;7 RI $7�
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Aansluitgegevens van de 25-polige sub-D connector

$OOH LQ�HQ XLWJDQJHQ EHYLQGHQ ]LFK RS GH ���SROLJH IHPDOH VXE�' FRQ�
QHFWRU RS GH DFKWHUNDQW YDQ GH $'����NDDUW� ,Q GH RQGHUVWDDQGH DIEHHO�
GLQJ YLQGW X GH DDQVOXLWJHJHYHQV�



Hardware 41

Blokschema van de AD128
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Beschrijving van de hardware

I/O adresgebruik

'H $'��� QHHPW YLHU ,�2 DGUHVVHQ YDQ GH 3& LQ EHVODJ� +HW ,�2 EDVLV�
DGUHV LV LQVWHOEDDU PHW � MXPSHUV� +HW ,�2 EDVLVDGUHV LV VWDQGDDUG LQJH�
VWHOG RS ���� ����� EHWHNHQW ��� KH[DGHFLPDDO RIZHO ��� GHFLPDDO��
+HW FRPPXQLFHUHQ PHW GH $'��� JHEHXUW GXV YLD KHW LQJHVWHOGH ,�2
EDVLVDGUHV HQ GH GULH GDDURSYROJHQGH ,�2 DGUHVVHQ�

Betekenis van de I/O adressen

/H]HQ HQ�RI VFKULMYHQ RS KHW ,�2 EDVLVDGUHV RI RS GH GULH YROJHQGH ,�2
DGUHVVHQ JHHIW KHW YROJHQGH UHVXOWDDW �ELMYRRUEHHOG EDVLVDGUHV  ������

���� OH]HQ� 6WDUW HHQ $�' FRQYHUVLH� 'H FRQYHUVLHZDDUGH YDQ
GH vorige conversie LV EHVFKLNEDDU �'���'���

���� OH]HQ� 'H FRQYHUVLHZDDUGH YDQ GH vorige conversie LV
EHVFKLNEDDU �'���'����

���� OH]HQ� *HHQ HIIHFW�
���� OH]HQ� /H]HQ YDQ GH � GLJLWDOH LQSXWV�

���� VFKULMYHQ� *HHQ HIIHFW�
���� VFKULMYHQ� *HHQ HIIHFW�
���� VFKULMYHQ� ,QVWHOOHQ YDQ GH YHUVWHUNLQJVIDFWRU YRRU GH $�' FRQ�

YHUWRU HQ LQVWHOOHQ YDQ KHW $�' NDQDDO�
���� VFKULMYHQ� 6FKULMYHQ YDQ GH � GLJLWDOH RXWSXWV�

Conversie starten en waarden inlezen

1D KHW VWDUWHQ YDQ HHQ FRQYHUVLH �GLW JHEHXUW GRRU KHW OH]HQ RS KHW ,�2
EDVLVDGUHV� ]DO KHW �� �VHF GXUHQ YRRUGDW GH FRQYHUVLH NODDU LV� 7LMGHQV
GH FRQYHUVLH PDJ JHHQ QLHXZH FRQYHUVLH ZRUGHQ JHVWDUW� 7LMGHQV GH
FRQYHUVLHWLMG NXQQHQ GH GDWDELWV '���'��� YDQ GH YRULJH FRQYHUVLHVODJ
YDQ GH $�' FRQYHUWRU ZRUGHQ JHOH]HQ� 'LW KHHIW DOV YRRUGHHO GDW QLHW RS
GH $�' FRQYHUWRU JHZDFKW KRHIW WH ZRUGHQ� (U PRHW ZHO UHNHQLQJ PHH
ZRUGHQ JHKRXGHQ GDW GH ZDDUGH GLH YDQ GH $�' FRQYHUWRU JHOH]HQ
ZRUGW� DINRPVWLJ LV YDQ GH YRRUJDDQGH FRQYHUVLH�
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Omrekenen van de conversie-uitkomsten

+HW LQJDQJVEHUHLN YDQ GH $�' FRQYHUWRU LV ELSRODLU� 'H GLJLWDOH FRGH GLH
GH $�' FRQYHUWRU DIJHHIW LV �� ELWV ELQDLU�

& 'H ELQDLUH ZDDUGH ���� ���� ���� NRPW RYHUHHQ PHW GH PD[L�
PDOH QHJDWLHYH LQJDQJVVSDQQLQJ�

& 'H ELQDLUH ZDDUGH ���� ���� ���� NRPW RYHUHHQ PHW � 9ROW�
& 'H ELQDLUH ZDDUGH ���� ���� ���� NRPW RYHUHHQ PHW GH PD[L�

PDOH SRVLWLHYH LQJDQJVVSDQQLQJ�

'H EHUHNHQLQJ GLH QRGLJ LV RP GH ZDDUGH GLH GH $�' FRQYHUWRU DIJHHIW
RP WH UHNHQHQ QDDU HHQ VSDQQLQJ LQ 9ROW LV YRRU HHQ DDQWDO ZDDUGHQ
ZHHUJHJHYHQ LQ GH RQGHUVWDDQGH WDEHO�

  ������������������������������������������
   uitgangswaarde      ingangswaarde     
    A/D convertor      kanaal 0..7       
  ������������������������������������������
    D11.........D0                       
                               2047      
    1111 1111 1111     factor* ����      
                               2048      
                                         
                               2046      
    1111 1111 1110     factor* ����      
                               2048      
                                         
                                1        
    1000 0000 0001     factor* ����      
                               2048      
                                         
    1000 0000 0000     0  Volt           
                                         
                                1        
    0111 1111 1111   - factor* ����      
                               2048      
                                         
                               2047      
    0000 0000 0001   - factor* ����      
                               2048      
                                         
                               2048      
    0000 0000 0000   - factor* ����      
                               2048      
  ������������������������������������������

'H ZDDUGH YDQ factor LV DIKDQNHOLMN YDQ GH LQVWHOOLQJ YDQ GH YHUVWHUNHU�
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'H LQJDQJVJHYRHOLJKHLG NDQ ZRUGHQ LQJHVWHOG RS KHW ,�2 EDVLVDGUHV ��
�VWDQGDDUG ����� PHW GH GDWDELWV '���'�� 'H LQVWHOVQHOKHLG YDQ GH LQJ�
DQJVJHYRHOLJKHLG LV �� �VHF� :DQQHHU GH LQJDQJVJHYRHOLJKHLG YDQ ����
9ROW QDDU ELMYRRUEHHOG �� 9ROW ZRUGW RYHUJHVFKDNHOG PRHW HU PLQLPDDO
�� �VHF ZRUGHQ JHZDFKW YRRUGDW HHQ FRQYHUVLH ZRUGW JHVWDUW� 'H
LQJDQJVJHYRHOLJKHLGVELWV ]LMQ LQJHGHHOG YROJHQV GH YROJHQGH WDEHO �

  �����������������������������������
   ingangswaarde   factorwaarde   
   I/O adres $302                 
  �����������������������������������
    D2 D1 D0                      
     0  0  0         20   Volt    
     0  0  1         10   Volt    
     0  1  0         5    Volt    
     0  1  1         2,5  Volt    
     1  0  0         1.25 Volt    
  �����������������������������������

+HW LQVWHOOHQ YDQ KHW $�' NDQDDO JHEHXUW PHW GH GDWDELWV '���'� RS KHW
,�2 EDVLVDGUHV �� �VWDQGDDUG ������ :DQQHHU KHW $�' NDQDDO LV LQJHVWHOG
PRHW PLQLPDDO � PVHF ZRUGHQ JHZDFKW YRRUGDW GH HHUVWH FRQYHUVLH
JHVWDUW PDJ ZRUGHQ�

'H $�' NDQDDOELWV ]LMQ YROJHQV GH RQGHUVWDDQGH WDEHO LQJHGHHOG�

  �����������������������������������
   ingangswaarde   het actieve    
   I/O adres $302  kanaalnummer   
  �����������������������������������
    D5 D4 D3                      
     0  0  0        kanaal 0 aan  
     0  0  1        kanaal 1 aan  
     0  1  0        kanaal 2 aan  
     0  1  1        kanaal 3 aan  
     1  0  0        kanaal 4 aan  
     1  0  1        kanaal 5 aan  
     1  1  0        kanaal 6 aan  
     1  1  1        kanaal 7 aan  
  �����������������������������������

+HW E\WH GLH RS ,�2 EDVLVDGUHV�� ZRUGW JHVFKUHYHQ EHVWDDW GXV XLW GULH
ELWV GLH GH LQJDQJVJHYRHOLJKHLG DDQJHYHQ �'���'�� HQ GULH ELWV GLH DDQ�
JHYHQ ZHONH DQDORJH LQJDQJ � $�' NDQDDOQXPPHU� DFWLHI LV �'���'���
,QVWHOOHQ YDQ GH LQJDQJVJHYRHOLJKHLG HQ KHW $�' NDQDDOQXPPHU PRHW
WHJHOLMN JHEHXUHQ RS KHW ,�2 EDVLVDGUHV���
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Aansturen van de hardware

9RRU KHW LQOH]HQ YDQ HHQ DQDORJH VSDQQLQJ PRHWHQ GH YROJHQGH VWDSSHQ
ZRUGHQ YHUULFKW�

& 6WHO KHW NDQDDOQXPPHU HQ GH LQJDQJVJHYRHOLJKHLG LQ GRRU PLGGHO
YDQ HHQ �287� LQVWUXFWLH RS KHW EDVLVDGUHV ���

& :DFKW PLQLPDDO � PVHF QD KHW LQVWHOOHQ YDQ KHW NDQDDOQXPPHU�
& 6WDUW HHQ FRQYHUVLH� +HW VWDUWHQ YDQ HHQ FRQYHUVLH JHEHXUW GRRU

PLGGHO YDQ HHQ �,1� LQVWUXFWLH RS KHW EDVLVDGUHV�
& :DFKW PLQLPDDO �� �VHF�
& /HHV HHUVW GH ZDDUGH '���'� LQ GRRU PLGGHO YDQ HHQ �,1� LQVWUXF�

WLH RS KHW EDVLVDGUHV� (HQ YROJHQGH FRQYHUVLH ZRUGW QX DXWRPD�
WLVFK JHVWDUW�

& /HHV GH ZDDUGH '���'�� LQ GRRU PLGGHO YDQ HHQ �,1� LQVWUXFWLH
RS KHW EDVLVDGUHV ���

9RRU KHW LQOH]HQ YDQ GH GLJLWDOH LQSXWV PRHWHQ GH YROJHQGH VWDSSHQ
ZRUGHQ YHUULFKW�

& /HHV GH GLJLWDOH LQSXWV LQ GRRU PLGGHO YDQ HHQ �,1� LQVWUXFWLH RS
KHW EDVLVDGUHV ���

9RRU KHW XLWVWXUHQ YDQ GH GLJLWDOH RXWSXWV PRHWHQ GH YROJHQGH VWDSSHQ
ZRUGHQ YHUULFKW�

& $FWLYHHU GH GLJLWDOH RXWSXWV GRRU PLGGHO YDQ HHQ �287� LQVWUXFWLH
RS KHW EDVLVDGUHV ���

Instellen van het I/O basis adres

+HW HQLJH ZDW DDQ GH KDUGZDUH LQJHVWHOG PRHW ZRUGHQ LV KHW ,�2�EDVLV�
DGUHV ZDDURS GH NDDUW ZHUNW� 'H NDDUW NDQ RS LHGHU DGUHV WXVVHQ ����
HQ ��)& ZRUGHQ LQJHVWHOG� LQ VWDSSHQ YDQ �� 'DDUYRRU ]LMQ GH DGUHVOLM�
QHQ $���$� YDQ GH 3& QRGLJ� 'H DGUHVOLMQHQ $���$� ZRUGHQ JHEUXLNW RP
GH � LQWHUQH DGUHVVHQ LQ GH $'��� WH VHOHFWHUHQ� ,QVWHOOHQ YDQ KHW ,�2�
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EDVLVDGUHV JHEHXUW PHW GH MXPSHUV RS GH NDDUW�

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

%HUHNHQLQJ YDQ KHW ,�2 EDVLVDGUHV�

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

,QGLHQ KHW DGUHV ���� LQ XZ 3& DO LQ JHEUXLN LV GRRU HHQ DQGHUH LQVWHHN�
NDDUW� NXQW X GH $'��� RS HHQ DQGHU DGUHV LQVWHOOHQ� +LHUQD YROJW HHQ
YRRUEHHOG YRRU KHW DGUHV �����

EHUHNHQLQJ YDQ KHW DGUHV �����

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

Opmerking :DQQHHU KHW KDUGZDUH�DGUHV ZRUGW YHUDQGHUG� PRHW GLW
RRN LQ GH VRIWZDUH ZRUGHQ YHUDQGHUG� =LH� ,QVWHOOHQ $'��� ,�2 DGUHV�
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Hoofdstuk 7
Programmeervoorbeelden

Voorbeeld 1

+HW LQOH]HQ YDQ GDWD YDQ HHQ $�' NDQDDO �785%2 3$6&$/��

program lees_data_in;
uses crt;
const ad128_io_adres    = $300;
      gain1             = 4; {1,25 Volt ingangsgevoeligheid}
      channel_nr0       = 0; {kanaal 0 aan}
var   data              : array[1..100] of integer;
      lo_data,hi_data,i : integer;
begin
  port[ad128_io_adres+2]:=gain1+channel_nr0; {CH0, 1.25 V}
  delay(1); {even wachten}
  lo_data:=port[ad128_io_adres]; {start de conversie}
  for i:=1 to 100 do {meet 100 waarden}
  begin
    lo_data:=port[ad128_io_adres]; {lees D0..D7 en start conv.}
    hi_data:=port[ad128_io_adres+1]; {lees D8..D11}
    data[i]:=lo_data + (hi_data and 15) shl 8;
   (*
    * eventueel een vertragingslus bij snelle computers
    * deze loop moet minimaal 10 µsec duren
    *)
  end; 
  for i:=1 to 100 do 
    writeln(1.25*(data[i]-2048/2048):8);
end.

'RRUGDW ELM GH LQVWUXFWLH

lo_data := port[ad128_io_adres]

GH GDWD YDQ GH YRULJH FRQYHUVLH ZRUGW JHOH]HQ� GLHQW GH]H LQVWUXFWLH WH
ZRUGHQ RSJHQRPHQ YyyU GH PHHWOXV� RP WH ]RUJHQ GDW GH HHUVWH
PHHWZDDUGH JHHQ YHUNHHUGH GDWD EH]LW�
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Voorbeeld 2

+HW LQOH]HQ YDQ GDWD YDQ PHHU $�' NDQDOHQ �785%2 3$6&$/��

program lees_data_in;
const ad128_io_adres = $300;
      gain1          = 4; {1,25 Volt ingangsgevoeligheid}
      channel_nr0    = 0; {kanaal 0 aan}
      channel_nr1    = 8; {kanaal 1 aan}
      channel_nr2    = 16; {kanaal 2 aan}
var   data : array[1...100] of integer;
      lo_1,hi_1,
      lo_2,hi_2,
      lo_3,hi_3 : integer;
begin
  port[ad128_io_adres+2]:=gain1+channel_nr0; {A/D kanaal 0}
  delay(1); {wacht min. 1 msec}

 lo_1:=port[ad128_io_adres]; {start conversie}
  delay(1); {wacht min. 10 µsec}
  lo_1:=port[ad128_io_adres]; {lees D0..D7}
  hi_1:=port[ad128_io_adres+1] and 15; {lees D8..D11}

  port[ad128_io_adres+2]:=gain1+channel_nr1; {A/D kanaal 1}
  delay(1); {wacht min. 1 msec}
  lo_2:=port[ad128_io_adres]; {start conversie}
  delay(1); {wacht min. 10 µsec}
  lo_2:=port[ad128_io_adres]; {lees D0..D7}
  hi_2:=port[ad128_io_adres+1] and 15; {lees D8..D11}

  port[ad128_io_adres+2]:=gain1+channel_nr2; {A/D kanaal 2}
  delay(1); {wacht min. 1 msec}
  lo_3:=port[ad128_io_adres]; {start conversie}
  delay(1); {wacht min. 10 µsec}
  lo_3:=port[ad128_io_adres]; {lees D0..D7}
  hi_3:=port[ad128_io_adres+1] and 15; {lees D8..D11}

  writeln( hi_1 shl 8 +lo_1:8,
           hi_2 shl 8 +lo_2:8,
           hi_3 shl 8 +lo_3:8
         );
end.
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Hoofdstuk 8
Specificaties

Hardware

A/D convertor

FRQYHUVLHWLMG � �VHF
VDPSOH DQG KROG DDQVSUHHNWLMG � �VHF
PD[ GDWDVQHOKHLG $�' FRQYHUWRU �! 3& ������� VDPSOHV�VHF
LQJDQJVJHYRHOLJKHLG �YRRU DOOH NDQDOHQ�

���� 9ROW �UHVROXWLH ���� P9ROW�
��� 9ROW �UHVROXWLH ��� P9ROW�
� 9ROW �UHVROXWLH ��� P9ROW�
�� 9ROW �UHVROXWLH ��� P9ROW�
�� 9ROW �UHVROXWLH �� P9ROW�

PD[LPXPLQJDQJVVSDQQLQJ ��� 9ROW WRS�WRS
LQJDQJVLPSHGDQWLH ��� N6���� S)
UHVROXWLH �� ELWV ���� �
QDXZNHXULJKHLG ��� � � �/6%
EDQGEUHHGWH '& WRW ��� N+]
LQJDQJVJHYRHOLJKHLGVRPVFKDNHOVQHOKHLG �� �VHF
NDQDDORPVFKDNHOVQHOKHLG � PVHF

Digitale ingangen

LQJDQJVVWURRP PD[LPDDO � �$
ODDJ QLYHDX PD[LPDDO �77/ FRPSDWLEHO� ��� 9ROW
KRRJ QLYHDX PLQLPDDO �77/ FRPSDWLEHO� ��� 9ROW

Digitale uitgangen

XLWJDQJVVWURRP PD[LPDDO �� P$
ODDJ QLYHDX PD[LPDDO �77/ FRPSDWLEHO� ��� 9ROW
KRRJ QLYHDX PLQLPDDO �77/ FRPSDWLEHO� ��� 9ROW
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Algemeen

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

OHQJWH ��� PP
EUHHGWH �� PP

JHZLFKW FD� ��� JUDP

Software

7LMGEDVLV �QLHW ELM GH 3&�;7� ��� PV�GLY
�QLHW ELM GH 3&�;7� ��� PV�GLY

��� PV�GLY
��� PV�GLY
���� V�GLY
���� V�GLY
���� V�GLY
��� V�GLY
��� V�GLY
��� V�GLY
��� V�GLY

�DOOHHQ ELM GH 3&�;7� ��� V�GLY
�DOOHHQ ELM GH 3&�;7� ��� V�GLY

7LMGEDVLVQDXZNHXULJKHLG ��
7LMGDVYHUJURWLQJ ����� NHHU
<�DV YHUJURWLQJ ������� NHHU
5HFRUGOHQJWH /,9( ��� SXQWHQ

+2/' ���� SXQWHQ
7ULJJHULQJ RSJDDQGH HQ QHHUJDDQGH IODQN
7ULJJHUJHYRHOLJKHLG ��������� GLY
7ULJJHU UHVROXWLH ���� [ YROOH VFKDDO
7ULJJHU WLPH�RXW ������ GLY
([WHUQH WULJJHU WRHWVHQERUG
2IIVHW LQVWHOOLQJ VRIWZDUH
2IIVHW EHUHLN �������
2IIVHW UHVROXWLH ���� [ YROOH VFKDDO
,QYHUW VRIWZDUH
+DUGFRS\ (SVRQ FRPSDWLEOH PDWUL[SULQWHU



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