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ATTENTION!

Measuring directly on the LINE VOLTAGE can be very
dangerous. The CROCODILE CLAMP of the HANDY-
PROBE is connected with the GROUND of the computer.

Use a good isolation transformer or a differential probe
when measuring at the LINE VOLTAGE or at GROUND-
ED POWER SUPPLIES!

In case this has not been considered and the GROUND
of the HANDYPROBE is connected to a positive voltage,
a short-circuit current will be flowing. Because of this
short-circuit current both the HANDYPROBE and the
computer can be damaged.
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6RIWZDUH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 6SHFWUXP DQDO\]HU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 2VFLOORVFRSH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 7UXH 506 YROWPHWHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 7UDQVLHQW UHFRUGHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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Safety

%HIRUH \RX VWDUW ZRUNLQJ ZLWK WKH +$1'<352%(� ILUVW UHDG WKHVH VDIHW\
UXOHV�

& $YRLG ZRUNLQJ alone�
& 7DNH FDUH ZKHQ PHDVXULQJ DW YROWDJHV KLJKHU WKDQ ��9 $& RU ��

9 '&�
& 0HDVXULQJ GLUHFWO\ RQ WKH /,1( 92/7$*( FDQ EH YHU\ GDQJ�

HURXV� 7KH &52&2',/( &/$03 RI WKH +$1'<352%( LV FRQ�
QHFWHG ZLWK WKH *5281' RI WKH FRPSXWHU�
8VH D JRRG LVRODWLRQ WUDQVIRUPHU RU D GLIIHUHQWLDO SUREH ZKHQ
PHDVXULQJ DW WKH /,1( 92/7$*( RU DW *5281'(' 32:(5
6833/,(6�
,Q FDVH WKLV KDV QRW EHHQ FRQVLGHUHG DQG WKH *5281' RI WKH
+$1'<352%( LV FRQQHFWHG WR D SRVLWLYH YROWDJH� D VKRUW�FLUFXLW
FXUUHQW ZLOO EH IORZLQJ� %HFDXVH RI WKLV VKRUW�FLUFXLW FXUUHQW ERWK
WKH +$1'<352%( DQG WKH FRPSXWHU FDQ EH GDPDJHG�

& 'R QRW FRQQHFW WKH +$1'<352%( WR RWKHU SRUWV DW \RXU 3&
WKDQ WKH &HQWURQLFV SDUDOOHO SULQWHU SRUW� &RQQHFWLQJ WKH
+$1'<�352%( WR DQ\ RWKHU SRUW PD\ GDPDJH \RXU +$1'�
<352%(�
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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

HANDYPROBE

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
Battenserreed 2
9023 AR  Jorwerd
The Netherlands

EC declaration of Confirmity

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

HANDYPROBE

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
Battenserreed 2
9023 AR  Jorwerd
The Netherlands

EG - Konformitätserklärung

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

3URGXNW

HANDYPROBE

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
Battenserreed 2
9023 AR  Jorwerd
The Netherlands

Déclaration de conformité C.E.

1RXV GpFODURQV� VRXV QRWUH UHVSRQVLELOLWp� TXH OH SURGXLW

HANDYPROBE

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

 
Declaration of confirmity
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TiePie engineering
Battenserreed 2
9023 AR  Jorwerd
The Netherlands

Dichiarazione di Conformita' CE

'LFKLDULDPR VRWWR OD QRVWUD HVFOXVLYD UHVSRQVDELOLWLj FKH LO

SURGRWWR�

HANDYPROBE

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

HANDYPROBE

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

HANDYPROBE

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� HANDYPROBE

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



Introduction 9

Chapter 1
Introduction

Note  before using the HANDYPROBE, first read the chapter
about Safety

0DQ\ WHFKQLFLDQV LQYHVWLJDWH HOHFWULFDO VLJQDOV� 7KRXJK WKH PHDVXUHPHQW
PD\ QRW EH HOHFWULFDO� WKH SK\VLFDO YDULDEOH LV RIWHQ FRQYHUWHG WR DQ HOHF�
WULFDO VLJQDO� ZLWK D VSHFLDO WUDQVGXFHU� &RPPRQ WUDQVGXFHUV DUH DFFHOHU�
RPHWHUV� SUHVVXUH SUREHV� FXUUHQW FODPSV DQG WHPSHUDWXUH SUREHV� 7KH
DGYDQWDJHV RI FRQYHUWLQJ WKH SK\VLFDO SDUDPHWHUV WR HOHFWULFDO VLJQDOV DUH
ODUJH� VLQFH VHYHUDO LQVWUXPHQWV IRU H[DPLQLQJ HOHFWULFDO VLJQDOV DUH DYDLOD�
EOH�

7KH +$1'<352%( LV D RQH FKDQQHO� � ELWV� ���NVDPSOHV�VHF PHDVX�
ULQJ LQVWUXPHQW� :LWK WKH DFRPSDQ\LQJ VRIWZDUH WKH +$1'<352%( FDQ
EH XVHG DV DQ RVFLOORVFRSH� D VWRUDJH RVFLOORVFRSH� D VSHFWUXP DQDO\]HU� D
WUXH 506 YROWPHWHU RU D WUDQVLHQW UHFRUGHU� $OO LQVWUXPHQWV PHDVXUH E\
VDPSOLQJ WKH LQSXW VLJQDO� GLJLWL]LQJ WKH YDOXHV� SURFHVV WKHP� VDYH WKHP
DQG GLVSOD\ WKHP�

Sampling

:KHQ VDPSOLQJ WKH LQSXW VLJQDO� VDPSOHV DUH WDNHQ DW FHUWDLQ PRPHQWV�
7KH IUHTXHQF\ DW ZKLFK WKH VDPSOHV DUH WDNHQ LV FDOOHG WKH VDPSOLQJ
IUHTXHQF\� %\ WDNLQJ D �ODUJH� QXPEHU RI VDPSOHV� WKH LQSXW VLJQDO FDQ EH
UHFRQVWUXFWHG�
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,Q WKH ODWWHU LOOXVWUDWLRQ D VLQH ZDYH VLJQDO LV VDPSOHG ZLWK �� VDPSOHV� %\
FRQQHFWLQJ WKH DGMDFHQW VDPSOHV� WKH RULJLQDO VLJQDO FDQ EH UHFRQVWUXFWHG�
6HH DOVR WKH QH[W LOOXVWUDWLRQ�

7KH PRUH VDPSOHV DUH WDNHQ� WKH EHWWHU WKH VLJQDO FDQ EH UHFRQVWUXFWHG�
7KH VDPSOLQJ IUHTXHQF\ PXVW EH KLJKHU WKDQ � WLPHV WKH KLJKHVW IUHTXHQ�
F\ LQ WKH LQSXW VLJQDO� 7KLV LV FDOOHG WKH 1\TXLVW IUHTXHQF\� 7KHRUHWLFDOO\ LW
LV SRVVLEOH WR UHFRQVWUXFW WKH LQSXW VLJQDO ZLWK PRUH WKDQ � VDPSOHV� ,Q
SUDFWLFH� �� WR �� VDPSOHV DUH QHFHVVDU\ WR EH DEOH WR H[DPLQH WKH VLJQDO
WKRURXJKO\�

Aliasing

,I WKH VDPSOLQJ IUHTXHQF\ LV ORZHU WKDQ � WLPHV WKH IUHTXHQF\ RI WKH LQSXW
VLJQDO� 
DOLDVLQJ
 ZLOO RFFXU� 7KH IROORZLQJ LOOXVWUDWLRQ VKRZV KRZ DOLDVLQJ
RFFXUV�
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7KH LQSXW VLJQDO LV D WULDQJXODU VLJQDO ZLWK D IUHTXHQF\ RI ���� N+] �XSSHU
PRVW LQ WKH LOOXVWUDWLRQ�� 7KH VLJQDO LV VDPSOHG DW D IUTXHQF\ RI � N+]� 7KH
GRWWHG VLJQDO LV WKH UHVXOW RI WKH UHFRQVWUXFWLRQ� )URP WKDW WULDQJXODU VLJQDO
WKH SHULRGLFDO WLPH LV � PV� ZKLFK FRUUHVSRQGV ZLWK DQ DSSDUHQW IUHTXHQ�
F\ �DOLDV� RI ��� +] ����� N+] � � N+]��
7R DYRLG DOLDVLQJ� WKH VDPSOH IUHTXHQF\ PXVW EH KLJKHU WKDQ � WLPHV WKH
PD[LPXP IUHTXHQF\ RI WKH LQSXW VLJQDO�

$OLDVLQJ LV QRW DOZD\V YLVLEOH RQ DQ RVFLOORVFRSH� ,Q WKH ODWWHU LOOXVWUDWLRQ� LW
JLYHV D 
JRRG ORRNLQJ
 SLFWXUH� ,W LV QRW DSSDUHQW WKDW DOLDVLQJ RFFXUV� 7KH
QH[W LOOXVWUDWLRQ JLYHV DQ H[DPSOH RI YLVLEOH DOLDVLQJ�

7KLV WLPH LW LV D VLQH ZDYH VLJQDO ZLWK D IUHTXHQF\ RI ���� N+]� ZKLFK LV
VDPSOHG DW D IUHTXHQF\ RI � N+]� 7KH PLQLPDO VDPSOLQJ IUHTXHQF\ VKRXOG
KDYH EHHQ ���� N+]� )RU SURSHU DQDO\VLV� WKH VDPSOLQJ IUHTXHQF\ VKRXOG
KDYH EHHQ ��� NK]�

Digitizing

$IWHU WDNLQJ D VDPSOH RI WKH LQSXW VLJQDO� LW LV GLJLWLVHG� 7KLV LV GRQH ZLWK DQ
$QDORJ WR 'LJLWDO &RQYHUWRU� $'&� 7KH $'& FRQYHUWV WKH VL]H RI WKH
VLJQDO WR D GLJLWDO QXPEHU� 7KLV LV FDOOHG TXDQWLI\LQJ�

7KH ILUVW FRQGLWLRQ IRU DFFXUDWH PHDVXUHPHQW LV WR KDYH DV PDQ\ DV SRVVL�
EOH TXDQWLI\LQJ VWHSV� 7KLV FDQ EH UHDOLVHG E\ XVLQJ DQ $'& ZLWK D UHVROX�
WLRQ DV KLJK DV SRVVLEOH�



12 Chapter 1

7KH UHVROXWLRQ RI $'&
V LV RIWHQ JLYHQ LQ ELWV� 7KH QXPEHU RI ELWV GHWHU�
PLQHV WKH QXPEHU RI TXDQWLI\LQJ VWHSV DFFRUGLQJ WKH IRUPXOD�

QXPEHU RI TXDQWLI\LQJ VWHSV  � QXPEHU RI ELWV

$ � ELWV $'& KDV � TXDQWLI\LQJ VWHSV� :LWK DQ LQSXW UDQJH RI �� 9ROW� WKLV
$'& FDQ GLYLGH WKH LQSXW UDQJH LQ � SDUWV RI HDFK ��� 9ROW�

%\ LQFUHDVLQJ WKH QXPEHU RI ELWV� WKH UHVROXWLRQ LQFUHDVHV� WKH QXPEHU RI
TXDWLI\LQJ VWHSV LQFUHDVHV DQG WKH VXE�GLYLVLRQV JHW VPDOOHU�

The oscilloscope

7KH RVFLOORVFRSH LV DQ LQVWUXPHQW ZLWK ZKLFK HOHFWULFDO YROWDJHV YDU\LQJ LQ
WLPH FDQ EH GLVSOD\HG� :LWK WKH RVFLOORVFRSH WLPH GHSHQGHQW HOHFWULFDO
VLJQDOV FDQ EH H[DPLQHG HDVLO\�

7KH +$1'<352%( RVFLOORVFRSH KDV DQ LQSXW �FKDQQHO�� IRU ZKLFK WKH
VHQVLWLYLW\ FDQ EH VHW�

7KH +$1'<352%( LV HTXLSSHG ZLWK WZR W\SHV RI RVFLOORVFRSHV� /,9(
DQG +2/'� 7KH RVFLOORVFRSH /,9( PHDVXUHV ��� VDPSOHV� � SDJH� 7KH
RVFLOORVFRSH +2/' PHDVXUHV ���� VDPSOHV� �� SDJHV�

7KH VHQVLWLYLW\ UDQJH IRU WKH FKDQQHOV JRHV IURP ��� 9 WR ��� 9 IXOO VFDOH�
7KH WLPHEDVH JRHV IURP ��� PVHF�GLY WR � VHF�GLY�

7KH GLVSOD\ RI WKH RVFLOORVFRSH LV EXLOW RI ��� [ ��� �Z[K� SL[HOV� ZKLFK
FRUUHVSRQGV ZLWK ��[� �Z[K� GLYLVLRQV� /HIW RI WKH GLVSOD\ WKH XQLW RI WKH
FKDQQHO LV GLVSOD\HG� 8QGHU WKH GLVSOD\� WKH WLPH D[LV LV GLVSOD\HG�
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The spectrum analyzer

7KH FRPPRQ ZD\ WR H[DPLQH HOHFWULFDO VLJQDOV LV LQ WKH WLPH GRPDLQ�
XVLQJ DQ RVFLOORVFRSH� 7KH WLPH GRPDLQ LV XVHG WR GHWHUPLQH DPSOLWXGH�
WLPH DQG SKDVH LQIRUPDWLRQ� ZKLFK LV QHFHVVDU\ WR GHVFULEH WKH EHKDYLRXU
RI DQ HOHFWULFDO V\VWHP�

1RW DOO HOHFWULFDO V\VWHPV FDQ EH FKDUDFWHULVHG LQ WKH WLPH GRPDLQ� &LU�
FXLWV OLNH ILOWHUV� DPSOLILHUV� RVFLOODWRUV� PL[HUV� PRGXODWRUV DQG GHWHFWRUV
FDQ EH FKDUDFWHULVHG EHVW E\ WKHLU IUHTXHQF\ EHKDYLRXU� 7KDW IUHTXHQF\
EHKDYLRXU LV EHVW REWDLQHG E\ REVHUYLQJ WKH HOHFWULFDO VLJQDOV LQ WKH IUH�
TXHQF\ GRPDLQ� 7R GLVSOD\ WKH IUHTXHQF\ GRPDLQ� DQ LQVWUXPHQW LV QHH�
GHG WKDW FDQ GLVWLQJXLVK GLIIHUHQW IUHTXHQFLHV IURP HDFK RWKHU DQG PHDVX�
UH WKH VLJQDO VL]H DW WKH GLIIHUHQW IUHTXHQFLHV� $Q LQVWUXPHQW WKDW FDQ
GLVSOD\ WKH IUHTXHQF\ GRPDLQ LV WKH VSHFWUXP DQDO\]HU� ,W JUDSKLFDOO\
GLVSOD\V YROWDJH DV D IXQFWLRQ RI IUHTXHQF\�

,Q WKH WLPH GRPDLQ DOO IUHTXHQF\ FRPSRQHQWV RI D VLJQDO DUH VHHQ VXP�
PHG WRJHWKHU� ,Q WKH IUHTXHQF\ GRPDLQ� FRPSOH[ VLJQDOV �VLJQDOV FRPSR�
VHG RI PRUH WKDQ RQH IUHTXHQF\� DUH VHSDUDWHG LQ WKHLU IUHTXHQF\ FRP�
SRQHQWV� ZKHUH WKH YROWDJH RI HDFK IUHTXHQF\ FRPSRQHQW LV GLVSOD\HG�

7KH IUHTXHQF\ GRPDLQ FRQWDLQV LQIRUPDWLRQ ZKLFK LV QRW DYDLODEOH LQ WKH
WLPH GRPDLQ� 7KHUHIRUH WKH VSHFWUXP DQDO\]HU KDV FHUWDLQ DGYDQWDJHV
FRPSDUHG ZLWK DQ RVFLOORVFRSH�

& :LWK D VSHFWUXP DQDO\]HU VPDOO KDUPRQLF GLVWRUWLRQV RQ D VLJQDO
FDQ EH GLVSOD\HG EHWWHU WKDQ RQ DQ RVFLOORVFRSH� $ VLQH ZDYH PD\
ORRN JRRG LQ WKH WLPH GRPDLQ� KRZHYHU LQ WKH IUHTXHQF\ GRPDLQ
WKH KDUPRQLF GLVWRUWLRQ LV YLVLEOH�

& $ QRLVH VLJQDO PD\ ORRN IXOO\ UDQGRP LQ WKH WLPH GRPDLQ� LQ WKH
IUHTXHQF\ GRPDLQ LW FDQ DSSHDU WKDW RQH IUHTXHQF\ LV GRPLQDQWO\
SUHVHQW�

& ,Q WKH IUHTXHQF\ GRPDLQ LW LV YHU\ VLPSOH WR GHWHUPLQH FDUULHU
IUHTXHQF\� PRGXODWLRQ IUHTXHQF\� PRGXODWLRQ OHYHO DQG PRGXODWL�
RQ GLVWRUWLRQ IURP D PRGXODWHG VLJQDO �$0 RU )0��
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7KH +$1'<352%( LV HTXLSSHG ZLWK D VSHFWUXP DQDO\]HU� 7KH FKDQQHO
FDQ EH VHW XS WR \RXU GHPDQGV� 7KH VSHFWUXP DQDO\]HU WDNHV ���� VDP�
SOHV� RI ZKLFK D VSHFWUXP RI ��� VSHFWUDO FRPSRQHQWV LV FDOFXODWHG E\
PHDQV RI ))7�

7KH VHQVLWLYLW\ RI WKH FKDQQHO FDQ EH VHW IURP ��� P9�GLY WR ��� 9�GLY�
7KH IUHTXHQF\ UDQJH RI WKH VSHFWUXP DQDO\]HU JRHV IURP ����� +] WR ��
N+]�

7KH GLVSOD\ RI WKH VSHFWUXP DQDO\]HU LV EXLOW RI ��� [ ��� �Z[K� SL[HOV�
ZKLFK FRUUHVSRQGV ZLWK ��[� �Z[K� GLYLVLRQV� /HIW RI WKH GLVSOD\ WKH XQLW
RI WKH FKDQQHO LV GLVSOD\HG� 8QGHU WKH GLVSOD\� WKH IUHTXHQF\ D[LV LV GLV�
SOD\HG�

The voltmeter

,I IURP WKH LQSXW VLJQDOV RQO\ WKH VL]H LV LPSRUWDQW DQG QRW WLPH LQIRUPDWL�
RQ RU IUHTXHQF\ FRPSRQHQWV� WKH YROWPHWHU LV D VXLWDEOH LQVWUXPHQW WR
PHDVXUH ZLWK� 7KH WZR GLVSOD\ YROWPHWHU PHDVXUHV WKH VL]H RI WKH LQSXW
VLJQDO DQG GLVSOD\V WKH YDOXHV XVLQJ ODUJH � VHJPHQW GLVSOD\V�

7KH YROWPHWHU FDQ PHDVXUH WKH LQSXW VLJQDO LQ VHYHUDO ZD\V�

758( 506 WKH WUXH 506 YDOXH LV PHDVXUHG
3($. 3($. WKH SHDN SHDN YDOXH LV PHDVXUHG
0($1 WKH PHDQ YDOXH LV PHDVXUHG
0$; WKH PD[LPXP YDOXH LV PHDVXUHG
0,1 WKH PLQLPXP YDOXH LV PHDVXUHG
G%P WKH YDOXH LV JLYHQ LQ GHFLEHO
32:(5 WKH SRZHU RI WKH LQSXW VLJQDO LV GHWHUPLQHG
&5(67 WKH FUHVW IDFWRU LV FDOFXODWHG
)5(4� WKH IUHTXHQF\ RI WKH LQSXW VLJQDO LV PHDVXUHG

7KH LQSXW RI WKH YROWPHWHU LV DXWRUDQJLQJ RU PDQXDOO\ VHWWDEOH EHWZHHQ
��� P9 IXOO VFDOH DQG ��� 9 IXOO VFDOH�

%HVLGHV WKLV� WKH YROWPHWHU KDV WKH SRVVLELOLW\ WR PHDVXUH DW FHUWDLQ WLPHV
DQG VHQG WKH GDWD WR D SULQWHU RU ZULWH LW RQ GLVN�



Introduction 15

The transient recorder

)RU PHDVXULQJ VORZO\ FKDQJLQJ VLJQDOV �H�J� WKH WHPSHUDWXUH FKDQJH LQ D
URRP� WKH WUDQVLHQW UHFRUGHU LV WKH PRVW VXLWDEOH LQVWUXPHQW�

7KH WZR FKDQQHO WUDQVLHQW UHFRUGHU PHDVXUHV WKH LQSXW VLJQDOV DW DGMXVWD�
EOH WLPHV� 7KH WLPH EHWZHHQ WZR PHDVXUHPHQWV LV DGMXVWDEOH IURP ����
VHFRQG WR ��� VHFRQGV� 7KH QXPEHU RI VDPSOHV LV DOVR DGMXVWDEOH IURP �
WR ������ 7KH PD[LPXP PHDVXULQJ WLPH LV ��� VHF [ ����� VDPSOHV  
������� VHFRQGV ������� GD\V��

7KH VHQVLWLYLW\ RI WKH FKDQQHO LV DGMXVWDEOH EHWZHHQ ��� P9�GLY DQG ���
9�GLY�

7KH GLVSOD\ RI WKH WUDQVLHQW UHFRUGHU LV EXLOW RI ��� [ ��� �Z[K� SL[HOV�
ZKLFK FRUUHVSRQGV ZLWK ��[� �Z[K� GLYLVLRQV� /HIW RI WKH GLVSOD\ WKH XQLW
RI WKH FKDQQHO LV GLVSOD\HG� 8QGHU WKH GLVSOD\� WKH WLPH D[LV LV GLVSOD\HG�
,Q DGGLWLRQ� WKH YDOXH� WLPH DQG GDWH RI WKH VDPSOHV DUH JLYHQ�

7KH WUDQVLHQW UHFRUGHU PHDVXUHV LQ RQH RI WKH IROORZLQJ ZD\V�

020(17$/ WKH PRPHQWDU\ YDOXH RI WKH LQSXW VLJQDO LV PHDVXUHG
758( 506 WKH WUXH 506 YDOXH RI WKH LQSXW VLJQDO LV PHDVXUHG
0($1 WKH PHDQ YDOXH RI WKH LQSXW VLJQDO LV PHDVXUHG
0$; WKH PD[LPXP YDOXH RI WKH LQSXW VLJQDO LV PHDVXUHG
0,1 WKH PLQLPXP YDOXH RI WKH LQSXW VLJQDO LV PHDVXUHG
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Chapter 2
Hardware installation

7KH +$1'<352%( LV DQ H[WHUQDO PHDVXULQJ LQVWUXPHQW ZKLFK FDQ EH
FRQQHFWHG WR D 3&�

7K +$1'<352%( LV FRQQHFWHG WR WKH SDUDOOHO SULQWHU SRUW RI WKH 3&
XVLQJ WKH DWWDFKHG FDEOH� 7KH +$1'<352%( GRHV QRW QHHG DQ H[WHUQDO
SRZHU VXSSO\� EXW LV SRZHUHG E\ WKH FRPSXWHU�

Note 6ZLWFK� WR DYRLG GDPDJH DW WKH +$1'<352%( RU WKH FRPSXWHU�
EHIRUH FRQQHFWLQJ WKH FDEOH WKH FRPSXWHU RII�

,I \RXU FRPSXWHU LV HTXLSSHG ZLWK PRUH WKDQ RQH SDUDOOHO SULQWHU SRUW�
\RX QHHG WR VHWXS WKH VRIWZDUH� 5HIHU WR WKH QH[W FKDSWHU WR GR WKDW�
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Chapter 3
Software

Installation of the software

7KH VRIWZDUH RI WKH +$1'<352%( LV VKLSSHG RQ RQH GLVNHWWH�

)LUVW \RX KDYH WR PDNH D EDFNXS RI WKH RULJLQDO GLVNHWWH� 5HIHU WR \RXU
'26 PDQXDO IRU PDNLQJ D EDFNXS RI D GLVNHWWH� :KHQ \RX KDYH PDGH
WKH EDFNXS� VWRUH WKH RULJLQDO GLVNHWWH LQ D VDIH SODFH DQG XVH WKH EDFNXS�

7KH VRIWZDUH LV VKLSSHG UHDG\ WR XVH� ZLWKRXW LQVWDOODWLRQ SURJUDP� <RX
FDQ UXQ WKH VRIWZDUH GLUHFW IURP WKH GLVNHWWH RU IURP D KDUG GLVN�

Hint $ KDUG GLVN LV PXFK IDVWHU WKDQ D GLVNHWWH DQG KDV XVXDOO\ PRUH IUHH
VSDFH DYDLODEOH WR VWRUH GDWD�

7R LQVWDOO WKH VRIWZDUH RQ D KDUG GLVN� ILUVW PDNH D GLUHFWRU\ IRU WKH VRIW�
ZDUH� 7KHQ FRS\ DOO ILOHV IURP WKH GLVNHWWH WR WKH GLUHFWRU\� 7KH ILOHV DUH�

+3�(;( WKH SURJUDP
+3B(1*�+/3 WKH (QJOLVK KHOS ILOH
+3B(1*�,1) LQIRUPDWLRQ IRU WKH KHOS ILOH
+3�)17 IRQW ILOH IRU SULQWLQJ RXWSXW
+3�'() ILOH ZLWK SURJUDP VHWWLQJV

$Q H[DPSOH� ZKHUH WKH GLVNHWWH LV LQ GULYH $� DQG WKH VRIWZDUH KDV WR EH
LQVWDOOHG LQ D GLUHFWRU\ FDOOHG +3 RQ WKH &� GULYH�

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

7KH VRIWZDUH LV QRZ LQVWDOOHG RQ WKH KDUGGLVN� $IWHU VWDUWLQJ WKH SURJUDP�
WKH '()$8/7 +$1'<352%( 3257 KDV WR EH VHW� 7KLV LV WKH SULQWHU
SRUW WKH +$1'<352%( LV FRQQHFWHG WR� $OVR WKH '()$8/7 ',5(&�
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725,(6 FDQ EH VHW� 7KHVH LQGLFDWH ZKHUH WKH SURJUDP KDV WR VWRUH DQG
ORRN IRU KHOS ILOHV� LQVWUXPHQW VHWWLQJ ILOHV DQG PHDVXUHPHQW GDWD ILOHV�
<RX FDQ VHW WKH '()$8/7 +$1'<352%( 3257 DQG WKH '()$8/7
',5(&725,(6 ZLWK WKH PHQX SETTINGS� LQ WKH ORZHU ULJKW FRUQHU RI
WKH VFUHHQ�

Structure of the program

7KH SURJUDP FRQWDLQV ILYH LQWHJUDWHG PHDVXULQJ LQVWUXPHQWV�

� $Q RVFLOORVFRSH� GHYLFH� OLYH�
� $ VWRUDJH RVFLOORVFRSH� GHYLFH� KROG�
� $ VSHFWUXP DQDO\]HU� GHYLFH� VSHFWUXP�
� $ WUXH 506 YROWPHWHU� GHYLFH� YROW�
� $ WUDQVLHQW UHFRUGHU� GHYLFH� WUDQV�

2QO\ RQH PHDVXULQJ LQVWUXPHQW FDQ EH DFWLYH DW WKH VDPH WLPH�

)URP HDFK PHDVXULQJ LQVWUXPHQW DQRWKHU PHDVXULQJ LQVWUXPHQW FDQ EH
DFWLYDWHG� 6WDQGDUG IHDWXUHV RI WKH DERYH ILYH PHDVXULQJ LQVWUXPHQWV DUH
RSWLRQV WR PDNH SULQW RXWV DQG WR OHDYH WKH SURJUDP WR UHWXUQ WR '26�

Starting the program

7KH SURJUDP FDQ HDVLO\ EH VWDUWHG DFFRUGLQJ WR WKH EHORZ�PHQWLRQHG
SURFHGXUH�

HP par1 par2

,I QR SDUDPHWHUV DUH JLYHQ� WKH GHYLFH /,9( LV VHOHFWHG� ZLWK WKH GHIDXOW
VHWWLQJV�

7KH SDUDPHWHUV SDU� DQG SDU� KDYH WKH IROORZLQJ PHDQLQJ�
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par1 ,QGLFDWHV WKH GHYLFH WKDW ZLOO EH DFWLYDWHG DIWHU VWDUWLQJ WKH SUR�
JUDP� 9DOLG YDOXHV DUH�

& /,9( � 0HDVXULQJ LQVWUXPHQW RVFLOORVFRSH�
& +2/' � 0HDVXULQJ LQVWUXPHQW VWRUDJH RVFLOORVFRSH�
& 63(&7580 � 0HDVXULQJ LQVWUXPHQW VSHFWUXP DQDO\]HU�
& 92/7 � 0HDVXULQJ LQVWUXPHQW WUXH 506 YROWPHWHU�
& 75$16 � 0HDVXULQJ LQVWUXPHQW WUDQVLHQW UHFRUGHU�
par2 ,QGLFDWHV WKH ILOHQDPH RI WKH LQVWUXPHQW VHWWLQJ �VHH IRU ZULWLQJ RU

UHDGLQJ LQVWUXPHQW VHWWLQJV� 6(77,1*6 PHQX��

([DPSOH�

HP trans b:HP.set 

PHDQV WKH PHDVXULQJ LQVWUXPHQW WUDQVLHQW UHFRUGHU LV DFWLYDWHG ZLWK WKH
ILOH VHWWLQJV E�+3�VHW� ,QFRUUHFW LQVWUXPHQW RU ILOHQDPHV ZLOO EH LJQRUHG�

7KH SDUDPHWHUV SDU� DQG SDU� PD\ EH H[FKDQJHG VHTXHQWLDOO\� EXW KDYH
WR EH VHSDUDWHG E\ D VSDFH�

Note 7KH +$1'<352%( VRIWZDUH LV GHVLJQHG WR UXQ XQGHU '26 DQG
QRW XQGHU :,1'2:6� 5XQQLQJ WKH VRIWZDUH XQGHU :LQGRZV
ZLOO JLYH LQFRUUHFW UHVXOWV�
7KH WLPHEDVH RI WKH +$1'<352%( LV JHQHUDWHG E\ WKH FRPSX�
WHU� ,I WKH VRIWZDUH LV UXQQLQJ XQGHU :LQGRZV� WKH VRIWZDUH FDQ
�DQG ZLOO� EH LQWHUUXSWHG E\ :LQGRZV DQG RWKHU UXQQLJ WDVNV� 7KLV
UHVXOWV LQ 
MXPSV
 LQ WKH VLJQDO RQ WKH VFUHHQ� VLQFH VRPH LQIRUPDWL�
RQ RI WKH VLJQDO LV PLVVHG GXULQJ WKH LQWHUUXSW�
7R DYRLG WKHVH SUREOHPV� UXQ WKH VRIWZDUH XQGHU '26� 5XQQLQJ
IURP D '26 SURPSW ZLWKLQ :LQGRZV ZLOO 127 VROYH WKH SUR�
EOHPV EHFDXVH :LQGRZV LV VWLOO DFWLYH� 4XLW :LQGRZV E\ SUHVVLQJ
�$OW�)�!�
:LQGRZV �� XVHUV� 6KXW GRZQ :LQGRZV �� DQG UHVWDUW WKH FRP�
SXWHU LQ 06�'26 PRGH�
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Controlling the program

$IWHU VWDUWLQJ WKH SURJUDP� ILUVW DQ LQWUR VFUHHQ ZLWK SURJUDP LQIRUPDWLRQ
LV GLVSOD\HG� 7KLV VFUHHQ LQGLFDWHV ZKDW NLQG RI GLVSOD\ DGDSWHU WKH SUR�
JUDP KDV GHWHFWHG DQG ZKHWKHU D Microsoft ® FRPSDWLEOH PRXVH LV
DYDLODEOH�

$IWHU WKH LQWUR VFUHHQ KDV GLVDSSHDUHG� WKH QRUPDO ZRUNLQJ VFUHHQ DSSH�
DUV� 7KLV VFUHHQ LV GLYLGHG LQ WZR SDUWV� D SDUW IRU GLVSOD\LQJ WKH PHDVXUH�
PHQW GDWD DQG D SDUW IRU WKH PDLQ PHQX� IRU FRQWUROOLQJ WKH SURJUDP�
7KH SURJUDP FDQ EH FRQWUROOHG E\ WKH NH\ERDUG DV ZHOO DV E\ D PRXVH�

Controlling by mouse

:KHQ XVLQJ WKH PRXVH� WKH OHIW PRXVH EXWWRQ LV XVHG IRU �Enter! DQG
WKH ULJKW PRXVH EXWWRQ LV XVHG IRU �Esc!�

Controlling the main menu

(DFK LQVWUXPHQW KDV LWV RZQ PDLQ PHQX� LQ WKH ORZHU SDUW RI WKH VFUHHQ�
7KH PHQX LV EXLOW RI WKUHH URZV RI � FROXPQV�

2QH RI WKH EXWWRQV RI WKH PHQX LV DOZD\V GLVSOD\HG LQYHUWHG� 7KDW LV WKH
FXUVRU� LQGLFDWLQJ WKH VHOHFWHG FKRLFH� )RU FRQWUROOLQJ WKH PDLQ PHQX� WKH
IROORZLQJ NH\V DUH DYDLODEOH�

L SODFHV WKH FXUVRU RQH URZ XS

N SODFHV WKH FXUVRU RQH URZ GRZQ

M SODFHV WKH FXUVRU RQH FROXPQ WR WKH OHIW

O SODFHV WKH FXUVRU RQH FROXPQ WR WKH ULJKW

E DFWLYDWHV WKH VHOHFWHG FKRLFH

V GLVSOD\V D OLVW RI LQVWUXPHQWV

'HSHQGLQJ RQ WKH FKRLFH� DIWHU DFWLYDWLQJ� D SRSXS PHQX DSSHDUV RU WKH
WH[W LQ WKH PHQX FKDQJHV� DV ZHOO DV WKH LQVWUXPHQW VHWWLQJ�



Software 23

Controlling popup menus

9DULRXV VHWWLQJV LQ WKH VRIWZDUH DUH PDGH E\ PHDQV RI SRSXS PHQXV� )RU
FRQWUROOLQJ WKH SRSXS PHQXV WKH IROORZLQJ NH\V DUH YDOLG�

L 0RYH WKH FXUVRU XS

N 0RYH WKH FXUVRU GRZQ

K 0RYH WKH FXUVRU WR WKH WRS RI WKH PHQX

X 0RYH WKH FXUVRU WR WKH ERWWRP RI WKH PHQX

TO 0RYH WKH SRSXS PHQX WR WKH ULJKW

TM 0RYH WKH SRSXS PHQX WR WKH OHIW

TL 0RYH WKH SRSXS PHQX XS

TN 0RYH WKH SRSXS PHQX GRZQ

E $FFHSW WKH VHOHFWHG FKRLFH

V /HDYH WKH SRSXS PHQX ZLWKRXW FKDQJHV

6SDFH /HDYH WKH SRSXS PHQX ZLWKRXW FKDQJHV

&KDUDFWHU 3ODFH WKH FXUVRU DW WKH FKRLFH EHJLQQLQJ ZLWK WKDW

FKDUDFWHU

:KHQ D SRSXS PHQX KDV EHHQ PRYHG E\ PHDQV RI WKH �����! NH\V
LQ FRPELQDWLRQ ZLWK WKH �Shift! NH\� WKH QHZ SRVLWLRQ RI WKH PHQX ZLOO
EH VDYHG LQ WKH ILOH +S�'()�

Help screens

7KH SURJUDP FRQWDLQV LQWHJUDWHG KHOS VFUHHQV� 7KH VFUHHQV FDQ EH LQYR�
NHG DW VHYHUDO SODFHV LQ WKH SURJUDP� E\ SUHVVLQJ IXQFWLRQ NH\ �F1!�
7KH LQYRNHG KHOS VFUHHQ JLYHV LQIRUPDWLRQ DERXW FRQWUROOLQJ WKH DFWLYH
SURJUDP SDUW RU LQIRUPDWLRQ DERXW WKH DFWLYH SURJUDP SDUW�
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Program settings

6HYHUDO SDUWV RI WKH SURJUDP DUH FRQILJXUDEOH� 7R GR WKDW� DFWLYDWH WKH
FKRLFH SETTINGS IURP WKH PDLQ PHQX� $ SRSXS PHQX ZLOO DSSHDU�

7KH FRQWHQWV DUH SDUWO\ GHSHQGHQW RQ WKH W\SH RI JUDSKLFV FDUG LQ \RXU
3&� ,I DQ (*$ RU 9*$ FDUG LV DYDLODEOH� WZR FKRLFHV IRU VHWWLQJ WKH VFUHHQ
FRORUV DQG WKH PRQLWRU W\SH DUH SUHVHQW� ,I QR (*$ RU 9*$ FDUG LV GHWHF�
WHG� WKRVH WZR FKRLFHV ZLOO QRW EH SUHVHQW�

6HWWLQJV FRQFHUQLQJ WKH SURJUDP LWVHOI �DQG QRW WKH PHDVXULQJ LQVWUX�
PHQWV RI WKH SURJUDP� DUH VDYHG LPPHGLDWHO\ LQ WKH ILOH +3�'()� ZKLFK LV
UHDG DW WKH VWDUW RI WKH SURJUDP�

Saving instrument settings

:KHQ WKH SAVE FKRLFH LV DFWLYDWHG DOO VHWWLQJV RI WKH � PHDVXULQJ LQVWUX�
PHQWV ZLOO EH VWRUHG LQ D ILOH WR EH LQGLFDWHG� 7KH GHIDXOW H[WHQVLRQ RI WKLV
ILOH LV �6(7�� $W VWDUWLQJ WKH SURJUDP WKLV ILOH FDQ DOVR EH JLYHQ DV SDUDPH�
WHU�

Loading instruments settings

:KHQ WKH RESTORE FKRLFH LV DFWLYDWHG D VHWWLQJ VWRUHG E\ 6$9( FDQ
EH UHVWRUHG�

Setting the file type for measurement data

:LWK WKH FKRLFH SET DATAFILE TYPE WKH ILOH W\SH ZLWK ZKLFK WKH
GDWD ZLOO EH VWRUHG RQ GLVN FDQ EH VHW� :KHQ WKH BYTE RSWLRQ LV VHOHF�
WHG WKH GDWD ILOH H[LVWV RI UHFRUGV RI � E\WHV�
:KHQ WKH ASCII RSWLRQ LV VHOHFWHG WKH GDWD ILOH H[LVWV RI DQ DVFLL ILOH RI �
FROXPQV� VHSDUDWHG E\ D FRPPD� &ROXPQ � LV WKH VDPSOH QXPEHU� FR�
OXPQ � WKH VDPSOLQJ WLPH� FROXPQ � WKH YROWDJH YDOXH�
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Setting the location of files

:LWK WKH FKRLFH DEFAULT DIRECTORY WKH GHIDXOW GLUHFWRULHV IRU
WKH +$1'<352%(� WKH SULQW ILOHV DQG WKH GDWD ILOHV FDQ EH VHW� 7KH
GHIDXOW GLUHFWRU\ IRU WKH +$1'<352%( LV WKH GLUHFWRU\ FRQWDLQLQJ WKH
ILOHV +3�(;(� +3B(1*�+/3� +3B(1*�,1) DQG +3�)17�

Setting the default HANDYPROBE port

:LWK WKH FKRLFH DEFAULT HANDYPROBE PORT WKH SULQWHU SRUW
WR ZKLFK WKH +$1'<352%( LV FRQQHFWHG FDQ EH LQGLFDWHG�

Setting the printer port

:LWK WKH FKRLFH DEFAULT PRINTER PORT WKH SDUDOOHO SULQWHU SRUWV
�� � RU � WR EH FRQQHFWHG WR WKH SULQWHU FDQ EH VHOHFWHG�

Note 3ULQWHU SRUW � KDV WKH ,�2 DGGUHVV ��%&� SULQWHU SRUW � KDV WKH ,�2
DGGUHVV ���� DQG SULQWHU SRUW � KDV WKH ,�2 DGGUHVV �����

:KHQ RQO\ RQH SULQWHU SRUW LV DYDLODEOH� D FRQIOLFW DULVHV ZKHQ D SULQW
FRPPDQG LV JLYHQ� ,Q WKDW FDVH WKH SURJUDP DVNV \RX WR GLVFRQQHFW WKH
+$1'<352%( IURP WKH FRPSXWHU DQG WR FRQQHFW WKH SULQWHU WR WKH
FRPSXWHU� 7KHQ WKH SULQWRXW LV JHQHUDWHG� :KHQ SULQWLQJ LV ILQLVKHG� \RX
DUH UHTXHVWHG WR GLVFRQQHFW WKH SULQWHU DQG WR FRQQHFW WKH +$1'<�
352%( WR WKH FRPSXWHU DJDLQ� 7KH +$1'<352%( LV WKHQ UHDG\ WR
PHDVXUH DJDLQ�

Hint WR DYRLG FRQQHFWLQJ DQG GLVFRQQHFWLQJ WKH +$1'<352%( DQG WKH
SULQWHU RIWHQ� SODFH D VHFRQG SULQWHU SRUW LQ \RXU 3&

Setting the printer type

:LWK WKH SET PRINTER TYPE FKRLFH \RX FDQ FKRRVH EHWZHHQ DQ
EPSON FRPSDWLEOH PDWUL[ SULQWHU RU DQ HP-LASER FRPSDWLEOH SULQ�
WHU� 7KLV VHWWLQJ LV XVHG IRU SULQWLQJ RXW GDWD�
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Default text on the printer output

:LWK SET USER TEXT \RX FDQ ILOO LQ WKUHH WH[W OLQHV� 7KHVH WH[W OLQHV
DUH SODFHG DW WKH WRS RQ HDFK SULQW RXW �ZLWK WKH 35,17 RSWLRQ�� )RU
H[DPSOH� \RX FDQ ILOO LQ \RXU QDPH DQG DGGUHVV LQIRUPDWLRQ LQ WKHVH WH[W
OLQHV�
7KH WH[W OLQHV DUH VDYHG LQ WKH +3�'() ILOH� $W WKH VWDUW RI WKH SURJUDP
WKH WH[W OLQHV DUH UHDG DXWRPDWLFDOO\�

Setting the screen colors

:KHQ DQ (*$�9*$ FRORU PRQLWRU LV DYDLODEOH� WKH FRORUV RI WKH EDFN�
JURXQG� WKH IRUHJURXQG� WKH VLJQDO DQG WKH FURVV KDLU FDQ EH VHW� :KLOH
FKDQJLQJ� WKH QHZ FRORU LV GLVSOD\HG LPPHGLDWHO\� 7KH FRORU EULJKWQHVV
FDQ EH FKDQJHG XVLQJ WKH ���! NH\V RU WKH PRXVH�

$OVR D VHOHFWLRQ FDQ EH PDGH EHWZHHQ D FRORU RU D EODFN DQG ZKLWH GLV�
SOD\�

Storing measurement data on disk

%\ DFWLYDWLQJ WKH WRITE DISK FKRLFH D ILOH QDPH LV UHTXHVWHG� $ ILOH
QDPH ZLWKRXW H[WHQVLRQ KDV WR EH HQWHUHG� 7KH GDWD DUH VWRUHG LQ ILOHQD�
PH�'$7 DQG WKH FRUUHVSRQGLQJ LQVWUXPHQW VHWWLQJ LQ ILOHQDPH�*(*�
,Q FDVH WKH ILOH QDPH DOUHDG\ H[LVWV� WKH SURJUDP DVNV WR RYHUZULWH WKH
H[LVWLQJ ILOH� ,I WKHUH LV LQVXIILFLHQW GLVN VSDFH DQ HUURU PHVVDJH DSSHDUV� $
ILOH ZLWK WKH H[WHQVLRQ �'$7� DQG D ILOH ZLWK WKH H[WHQVLRQ �*(*� DUH
PDGH GXULQJ D :5,7( ',6.� 7KH GDWD IRUPDW LV GHWHUPLQHG E\ 6(7 ),/(
7<3(�

Note 7KH YROWPHWHU KDV D FRPSOHWHO\ GLIIHUHQW ZD\ RI VWRULQJ PHDVXUH�
PHQW GDWD� 7KLV ZLOO EH GHVFULEHG LQ WKH FKDSWHU 9ROWPHWHU�
7KH WUDQVLHQW UHFRUGHU DOZD\V VWRUHV GDWD RQ GLVN� VR WKH FKRLFH :5,7(
',6. LV QRW DYDLODEOH�
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Loading saved measurement data

%\ DFWLYDWLQJ WKH FKRLFH READ DISK D SRSXS PHQX DSSHDUV� JLYLQJ DQ
RYHUYLHZ RI WKH GDWD ILOHV FRQWDLQHG LQ WKH LQGLFDWHG GHIDXOW GDWD GLUHFWRU\�
:LWK WKH �����! NH\V D ILOH FDQ EH VHOHFWHG� :KHQ D VHOHFWLRQ KDV
EHHQ PDGH� WKH GDWD DQG VHW ILOHV ZLOO EH UHDG IURP GLVN� :KHQ WKH GDWD LV
QRW IURP WKH PHDVXULQJ LQVWUXPHQW RQO\ WKH GDWD ILOH LV UHDG� RU DQ HUURU
PHVVDJH DSSHDUV�

7KH IROORZLQJ ILOH RSHUDWLRQV FDQ EH FDUULHG RXW ZLWK WKH IXQFWLRQ NH\V�

# 9LHZ WKH ILOH LQIRUPDWLRQ �VL]H� GDWH DQG WLPH�

� 9LHZ WKH ILOH �RQO\ WH[W ILOHV�

� 'HOHWH WKH ILOH

� 5HQDPH WKH ILOH

A &RS\ WKH ILOH

	 (QWHU D QHZ GLUHFWRU\ PDVN DQG�RU SDWK DQG�RU GLVN

:KHQ �F4!� �F5! RU �F6! LV XVHG� ERWK WKH �'$7 ILOH DQG WKH
�*(* ILOH DUH DFWHG RQ�

Printing measured data

7KHUH DUH WZR ZD\V WR SULQW WKH PHDVXUHPHQW GDWD�

7KH ILUVW ZD\ LV SUHVVLQJ �Shift-PrtSc!� $ TXDUWHU SDJH VL]H VFUHHQ
GXPS LV PDGH� FRQWDLQLQJ RQO\ WKH LQIRUPDWLRQ WKDW LV IRXQG RQ WKH GLV�
SOD\�

7KHU VHFRQG ZD\ LV DFWLYDWHG E\ WKH PHQX FKRLFH PRINT. A SRSXS
PHQX DSSHDUV� GLVSOD\LQJ � FKRLFHV�
7KH DISK FKRLFH UHTXHVWV IRU D ILOH QDPH WR FUHDWH WKH SULQW ILOH� 7KLV
SULQW ILOH FDQ EH VHQW WR WKH SULQWHU XVLQJ WKH '26 FRPPDQG� COPY/B
filename  PRN� ZKHUH filename VWDQGV IRU WKH ILOH QDPH \RX

HQWHUHG LQ WKH LQSXW ER[�
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:LWK WKH PRINTER RSWLRQ WKH VFUHHQ FDQ EH SULQWHG RXW RQ DQ (3�
621� +3�/$6(5 RU D FRPSDWLEOH SULQWHU� :KDW SULQWHU W\SH KDV EHHQ
LQVWDOOHG LV LQGLFDWHG DW WKH ERWWRP RI WKH SRSXS PHQX� 7KLV SULQWRXW LV IXOO
SDJH� FRQWDLQLQJ H[WUD LQIRUPDWLRQ OLNH GDWH DQG WLPH RI WKH PHDVXUH�
PHQW� WKH FRPPHQW OLQHV DQG WKH 86(5 7(;7�

&RPPHQWV FDQ EH DGGHG WR WKH SULQWRXW XVLQJ WKH COMMENT FKRLFH�
:KHQ DFWLYDWHG� D GLDORJ ER[ DSSHDUV� LQ ZKLFK WKUHH OLQHV RI WH[W FDQ EH
HQWHUHG� 7KHVH FRPPHQWV HQWHUHG KHUH DUH SULQWHG WRJHWKHU ZLWK D
SULQWRXW 7KH FRPPHQWV DUH VWRUHG RQ GLVN WRJHWKHU ZLWK WKH GDWD� 6R
HDFK GDWD ILOH KDV LWV RZQ FRPPHQWV� 7KH NH\ �F1! JLYHV DQ RYHUYLHZ
RI YDOLG IXQFWLRQ NH\V LQ WKH HGLWRU�

Choosing an instrument

%\ DFWLYDWLQJ WKH FKRLFH DEVICE� PHQX D SRSXS PHQX DSSHDUV� GLVSOD\�
LQJ � FKRLFHV�
:KHQ WKHQUIT FKRLFH LV DFWLYDWHG� WKH SURJUDP ZLOO EH WHUPLQDWHG� 7KH
RWKHU RSWLRQV DFWLYDWH WKH LQGLFDWHG PHDVXULQJ LQVWUXPHQW�
7KH PHDVXULQJ LQVWUXPHQWV �WKH GHYLFHV� WR EH VHOHFWHG DUH�

LIVE  RVFLOORVFRSH
HOLD  VWRUDJH RVFLOORVFRSH
SPECTRUM  VSHFWUXP DQDO\]HU
VOLT  YROWPHWHU
TRANS  WUDQVLHQW UHFRUGHU

7KLV PHQX FDQ DOVR EH DFWLYDWHG E\ PHDQV RI WKH �Esc! NH\ RU WKH
ULJKW PRXVH EXWWRQ �LI QR RWKHU PHQX LV DFWLYH��

Terminating the program

7KH SRSXS PHQX DEVICE FDQ EH LQYRNHG IURP DOO SURJUDP VHFWLRQV E\
PHDQV RI WKH �Esc! NH\ RU WKH ULJKW PRXVH EXWWRQ� 7KH QUIT RSWLRQ
HQDEOHV \RX WR OHDYH WKH SURJUDP DQG WDNHV \RX EDFN WR WKH RSHUDWLQJ
V\VWHP �'26�� 7KH SRSXS PHQX DEVICE FDQ DOVR EH LQYRNHG ZLWK WKH
�Esc! NH\ RU WKH ULJKW PRXVH EXWWRQ� LI QR RWKHU PHQX LV DFWLYH�
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Chapter 4
Oscilloscope (device: LIVE)

$Q RVFLOORVFRSH LV D PHDVXULQJ LQVWUXPHQW ZKLFK GLVSOD\V WKH FKDQJHV RI D
YROWDJH LQ WKH WLPH GRPDLQ�

7KH +$1'<352%( LV HTXLSSHG ZLWK DQ RVFLOORVFRSH ZLWK DQ LQSXW
�FKDQQHO�� RI ZKLFK WKH VHQVLWLYLW\ FDQ EH DGMXVWHG� ,W LV D GLJLWDO VDPSOLQJ
RVFLOORVFRSH� 7KDW PHDQV WKDW WKH RVFLOORVFRSH WDNHV VDPSOHV DW IL[HG
WLPHV� )URP HDFK VDPSOH WKH YDOXH LV GHWHUPLQHG DQG WKH VL]H LV GLVSOD\HG
DW WKH VFUHHQ� 7KH VFUHHQ LV ILOOHG ZLWK ��� VDPSOHV� %HWZHHQ WZR DGMD�
FHQW VDPSOHV RQ WKH VFUHHQ D OLQH LV GUDZQ� 7KH VSHHG DW ZKLFK WKH VDP�
SOHV DUH WDNHQ� LV DGMXVWDEOH�

Aliasing

$ GLVDGYDQWDJH RI GLJLWDO VDPSOLQJ RVFLOORVFRSHV LV WKH IDFW WKDW DOLDVLQJ FDQ
RFFXU�

$OLDVLQJ RFFXUV ZKHQ D WRR ORZ DQG WKHUHIRUH D ZURQJ VDPSOLQJ VSHHG LV
FKRVHQ� ,Q WKH QH[W LOOXVWUDWLRQ LV VKRZQ KRZ DOLDVLQJ RFFXUV�
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7KH LQSXW VLJQDO LV D WULDQJXODU VLJQDO ZLWK D IUHTXHQF\ RI ���� N+] �XSSHU
PRVW LQ WKH LOOXVWUDWLRQ�� 7KH VLJQDO LV VDPSOHG DW D IUTXHQF\ RI � N+]� 7KH
GRWWHG VLJQDO LV WKH UHVXOW RI WKH UHFRQVWUXFWLRQ� )URP WKDW WULDQJXODU VLJQDO
WKH SHULRGLFDO WLPH LV � PV� ZKLFK FRUUHVSRQGV ZLWK DQ DSSDUHQW IUHTXHQ�
F\ �DOLDV� RI ��� +] ����� N+] � � N+]��

7R DYRLG DOLDVLQJ� WKH VDPSOH IUHTXHQF\ PXVW EH JUHDWHU WKDQ � WLPHV WKH
PD[LPXP IUHTXHQF\ RI WKH LQSXW VLJQDO�

,I \RX KDYH DQ\ GRXEWV DERXW WKH GLVSOD\HG VLJQDO� \RX FDQ VHW WKH WLPHED�
VH RI WKH RVFLOORVFRSH RQH VWHS IDVWHU RU VORZHU DQG FKHFN ZKHWKHU WKH
VLJQDO DW WKH GLVSOD\ FKDQJHV DFFRUGLQJO\� ,I WKDW GRHV QRW JLYH DQ\ FOHDUDQ�
FH� \RX FDQ GHWHUPLQH WKH IUHTXHQF\ RI WKH LQSXW VLJQDO ZLWK WKH VSHF�
WUXP DQDO\]HU� 7KHUHIRUH \RX PXVW VHW WKH IUHTXHQF\ UDQJH RI WKH VSHF�
WUXP DQDO\]HU WR WKH PD[LPXP� WR DYRLG DOLDVLQJ ZLWK WKH VSHFWUXP DQDO\�
]HU� )RU PRUH LQIRUPDWLRQ� VHH WKH FKDSWHU 6SHFWUXP $QDO\]HU

Setting up the vertical axis

7KH YHUWLFDO D[LV RI WKH +$1'<352%( RVFLOORVFRSH LV FRPSOHWHO\ FRQIL�
JXUDEOH WKURXJK D PHQX LQ WKH PDLQ PHQX�

:LWK WKH FKRLFH SET Y-AXIS IURP WKH PDLQ PHQX D SRSXS PHQX LV
FDOOHG�

:LWK WKH FKRLFHV IURP WKLV PHQX WKH <�D[LV FDQ EH FRQILJXUHG�

Setting the sensitivity

%\ DFWLYDWLQJ WKH FKRLFH INPUT RANGE D SRSXS PHQX DSSHDUV� GLV�
SOD\LQJ �� YROWDJH UDQJHV�

:KHQ H�J� 10 KDV EHHQ DFWLYDWHG� D YROWDJH UDQJH RI ��� YROWV�GLY ZLOO EH
VHW� WKDW LV� WKH PD[LPXP YROWDJH WR EH PHDVXUHG LV � �� YROW� 7KH AU-
TO RSWLRQ SURYLGHV IRU VHWWLQJ WKH YROWDJH�D[LV DXWRPDWLFDOO\�
7KH IROORZLQJ UDQJHV FDQ EH VHOHFWHG� ���� �� �� �� ��� ��� ��� ���� ���
DQG ��� YROW�
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Setting the signal coupling

%\ DFWLYDWLQJ WKH COUPL. AC � COUPL. DC PHQX FKRLFH� WKH WH[W LQ
WKH PHQX FKDQJHV IURP &283/� $& WR &283/� '& RU YLFH YHUVD� ,Q
WKH &283/� $& SRVLWLRQ WKH YROWDJH WR EH PHDVXUHG LV FRXSOHG WKURXJK
YLD D FRQGHQVDWRU� 7KH PRVW ORZ IUHTXHQF\ WR EH FRXSOHG WKURXJK LV �
+]� ,Q WKH &283/� '& SRVLWLRQ WKH YROWDJH WR EH PHDVXUHG LV FRXSOHG
WKURXJK GLUHFWO\ �WKH FRQGHQVDWRU LV GLVDEOHG��

Setting the vertical position of a channel

7KH YHUWLFDO SRVLWLRQ RI D FKDQQHO RQ WKH VFUHHQ FDQ EH DGMXVWHG� :KHQ
GRLQJ WKLV� WKH VLJQDO LV VKLIWHG JUDSKLFDOO\� after VDPSOLQJ� 7KLV PHWKRG
RQO\ KDV DQ HIIHFW RQ WKH GLVSOD\HG VLJQDO� ,I WKH VLJQDO LV FOLSSHG� EHFDXVH LW
LV ODUJHU WKDQ WKH VHOHFWHG LQSXW UDQJH� DQG LV SRVLWLRQHG ZLWK WKH VRIWZDUH
PHWKRG� WKH VLJQDO UHPDLQV FOLSSHG� EXW WKH FOLSSLQJ LV QRZ YLVLEOH RQ WKH
GLVSOD\� 7KH VLJQDO DSSHDUV WR EH 
FXW RII
 DW HLWKHU WKH XSSHU VLGH RU WKH
ORZHU VLGH�

3RVLWLRQLQJ LV QRW GRQH E\ PHDQV RI D SRSXS PHQX� $W WKH OHIWKDQG VLGH
RI WKH VFUHHQ WZR VPDOO DUURZV DUH YLVLEOH� 7KH VPDOO DUURZ QH[W WR WKH
ERUGHU RI WKH ZLQGRZ LV IRU WKH SRVLWLRQ RI D FKDQQHO� WKH RXWHU DUURZ LV
IRU WKH WULJJHU OHYHO� ZKLFK LV GLVFXVVHG ODWHU�

2QO\ RQH RIIVHW �DUURZ� FDQ EH DFWLYH� GLVSOD\HG QRUPDOO\� 7KH RWKHU
DUURZ LV GLVSOD\HG LQYHUWHG� ,Q WKH DERYH LOOXVWUDWLRQ WKH FKDQQHO RIIVHW
DUURZ LV DFWLYH� 7KH DUURZ LQGLFDWHV WKH RIIVHW� WKH � YROW OHYHO � 7KH RIIVHW
FDQ EH VHW DV IROORZV�

Note 7R FKDQJH WKH RIIVHW� ILUVW UHPRYH DOO SRSXS PHQXV

TL 0RYH WKH RIIVHW OHYHO XS

TN 0RYH WKH RIIVHW OHYHO GRZQ

TK 0RYH WKH RIIVHW OHYHO WR WKH FHQWHU
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TO 6HOHFW WKH QH[W RIIVHW RU WULJJHU OHYHO

TM 6HOHFW WKH SUHYLRXV RIIVHW RU WULJJHU OHYHO

TH 0RYH WKH RIIVHW OHYHO WR WKH WRS

TU 0RYH WKH RIIVHW OHYHO WR WKH ERWWRP

T� ,QFUHDVH WKH VWHS VL]H �� WLPHV�

T� 'HFUHDVH WKH VWHS VL]H �� WLPHV�

Note WKH VWHS VL]H IRU FKDQJLQJ WKH RIIVHW OHYHO RU WULJJHU OHYHO FDQ EH
FKDQJHG ZLWK �Shift�+! DQG �Shift�—!

7KH RIIVHW OHYHO FDQ DOVR EH FKDQJHG ZLWK WKH PRXVH� 3ODFH WKH PRXVH
FXUVRU RQ WRS RI WKH DUURZ RI WKH RIIVHW OHYHO WR EH FKDQJHG DQG GUDJ LW WR
WKH FRUUHFW SRVLWLRQ� 'UDJ� SUHVV WKH OHIW PRXVH EXWWRQ DQG NHHS LW SUHV�
VHG� ZKLOH PRYLQJ WKH PRXVH� :KHQ WKH DUURZ LV DW WKH FRUUHFW SRVLWLRQ�
UHOHDVH WKH PRXVH EXWWRQ� 7KH PRXVH FXUVRU ZLOO GLVDSSHDU ZKLOH GUDJ�
JLQJ WKH DUURZ DQG DSSHDU DJDLQ ZKHQ WKH EXWWRQ LV UHOHDVHG�

Enlarging or reducing the vertical axis

7KH PHDVXUHG YDOXHV FDQ EH HQODUJHG RU UHGXFHG E\ VRIWZDUH� %HFDXVH
RI WKDW LW LV SRVVLEOH WR PDJQLI\ WKH YHUWLFDO D[LV� ,W LV DOVR SRVVLEOH WR LQYHUW
WKH PHDVXUHG YDOXHV� $IWHU DFWLYDWLRQ RI WKH FKRLFH GAIN LQ WKH PHQX
6(7 <�$;,6� D GLDORJ ER[ DSSHDUV LQ ZKLFK D PXOWLSOLFDWLRQ IDFWRU FDQ EH
HQWHUHG� 7KH IDFWRU PXVW EH EHWZHHQ �� �� ���� RU ��� �� �� 7KH PHDVX�
UHG IDFWRUV DUH PXOWLSOLHG E\ WKH IDFWRUV DQG WKHQ GLVSOD\HG� 7KH QXPEHUV
DORQJ WKH YHUWLFDO D[LV DUH DOVR FKDQJHG�

7KH *$,1 FDQ EH XVHG WR LQYHUW D VLJQDO E\ HQWHULQJ D JDLQ IDFWRU RI ���

Changing the units of the vertical axis

$ORQJ WKH YHUWLFDO D[LV� QRUPDOO\ WKH YROWDJH RI WKH LQSXW VLJQDO LV SURMHF�
WHG� 7KH XQLW RI PHDVXUH LV WKHQ 9ROW DQG WKH QXPEHUV DORQJ WKH D[LV
FRUUHVSRQG ZLWK WKH VL]H RI WKH LQSXW VLJQDO�

7KH +$1'<352%( RVFLOORVFRSH DOORZV \RX WR FUHDWH DQRWKHU GHILQLWLRQ
RI WKH YHUWLFDO D[LV�
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%\ PHDQV RI WKH FKRLFH UNIT IURP WKH 6(7 <�$;,6 PHQX WKH XQLWV RI
PHDVXUH RI WKH YHUWLFDO D[LV FDQ EH FKDQJHG�

$IWHU DFWLYDWLRQ� D SRSXS PHQX ZLWK �� FKRLFHV DSSHDUV� 7KH XQLW WKDW LV
VHOHFWHG� LV GLVSOD\HG DW WKH WRS RI WKH YHUWLFDO D[LV� ,W LV DOVR SODFHG RQ WKH
SDSHU ZKHQ SULQWHG RXW� 7KH SRVVLEOH FKRLFHV DUH�
92/7� $03(5(� '(*5(( )� '(*5(( &� :$77� 3(5&(17� 0(7(5�
.,/2*5$0� 1(:721� &28/20%� %$5� +HU] DQG 
 
�
,I WKH HPSW\ FKRLFH LQ WKH PHQX LV VHOHFWHG� DQ LQSXW GLDORJ DSSHDUV LQ
ZKLFK D FXVWRP XQLW FDQ EH HQWHUHG� XS WR � FKDUDFWHUV ODUJH�

,I \RX DUH PHDVXULQJ H�J� ZLWK D WHPSHUDWXUH SUREH� \RX FDQ FKRRVH
DEGREE C IRU WKH XQLWV�

%\ DFWLYDWLQJ WKH FKRLFH UNITS/VOLT IURP WKH PHQX 6(7 <�$;,6� D
PXOWLSOLFDWLRQ IDFWRU FDQ EH HQWHUHG IRU WKH XQLWV RI WKH YHUWLFDO D[LV� $
GLDORJ ER[ DSSHDUV LQ ZKLFK WKH IDFWRU LV HQWHUHG� 7KH QXPEHUV DORQJ WKH
YHUWLFDO D[LV DUH PXOWLSOLHG E\ WKH IDFWRU DQG UHSODFHG E\ WKH UHVXOW�

$Q DSSOLFDWLRQ LV WKH SUHYLRXVO\ PHQWLRQHG H[DPSOH ZLWK WKH WHPSHUDWXUH
SUREH� 6XSSRVH WKH WHPSHUDWXUH SUREH JLYHV D YROWDJH FKDQJH RI � YROW
DW D WHPSHUDWXUH FKDQJH RI � GHJUHHV� %\ HQWHULQJ WKH IDFWRU �� WKH WHP�
SHUDWXUH FKDQJH LV GLVSOD\HG GLUHFWO\ LQ WKH QXPEHU RI GHJUHHV�

,W LV DOVR SRVVLEOH WR DGG DQ RIIVHW WR WKH QXPEHUV RI WKH YHUWLFDO D[LV� ,Q
WKH GLDORJ ER[ FDOOHG E\ DFWLYDWLQJ OFFSET IURP WKH 6(7 <�$;,6 PHQX�
DQ RIIVHW FDQ EH HQWHUHG� 7KLV RIIVHW LV DGGHG WR the numbers along
the vertical axis� 1RWKLQJ LV GRQH WR WKH VLJQDO�

$Q DSOLFDWLRQ IRU WKLV LV DJDLQ WKH WHPSHUDWXUH PHDVXUHPHQW� 6XSSRVH WKH
RXWSXW YROWDJH RI WKH WHPSHUDWXUH SUREH DW ��& LV ��� 9ROW� %\ HQWHULQJ
D 81,76�2))6(7 RI ��� � WKH ]HUR OHYHO RI WKH D[LV LV FKDQJHG LQ D ZD\
WKDW WKH DEVROXWH WHPSHUDWXUH LV GLUHFWO\ UHDGDEOH�
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Setting up the time axis

$ORQJ WKH KRUL]RQWDO D[LV RI WKH VFUHHQ WKH PHDVXULQJ WLPH LV SURMHFWHG�

Setting the timebase

%\ DFWLYDWLQJ WKH FKRLFH TIME/DIV� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ
�� WLPH UDQJHV�
:KHQ� IRU H[DPSOH� WKH 0.2 sec FKRLFH KDV EHHQ DFWLYDWHG� RQH WLPH
GLYLVLRQ ZLOO EH HTXDO WR ��� VHF� 7KH VFUHHQ FRQWDLQV �� WLPH GLYLVLRQV�
2QH WLPH GLYLVLRQ FRQVLVWV RI �� VDPSOHV� 7KH VFUHHQ FRQWDLQV ����  
��� VDPSOH YDOXHV� %\ DFWLYDWLQJ WKH 0.2 sec FKRLFH RQH VDPSOH LV WDNHQ
HYHU\ ������  � PVHF�
:LWK WKH 0.2 sec FKRLFH WKH PLQLPXP GXUDWLRQ RI WKH VDPSOLQJ SURFHVV
LV ����� VHF  ��� VHF� :KHQ D NH\ LV SUHVVHG ZLWKLQ WKHVH ��� VHF� WKH
VDPSOLQJ SURFHVV ZLOO EH LQWHUUXSWHG DQG WKH SURJUDP ZLOO UHVSRQG WR WKH
NH\ SUHVV�

7KH IROORZLQJ WLPH�D[LV UDQJHV FDQ EH VHOHFWHG� ��� PVHF� � PVHF� �
PVHF� � PVHF� �� PVHF� �� PVHF� �� PVHF� ��� VHF� ��� VHF� ��� VHF� �
VHF DQG � VHF�

Note 2Q D ;7 FRPSXWHU WKH IDVWHVW� DQG VRPHWLPHV WKH VHFRQG IDVWHVW
WLPHEDVH VHWWLQJ DV ZHOO� ZLOO QRW EH DYDLODEOH�

Magnification of the horizontal axis

%\ DFWLYDWLQJ WKH TIME-MAG FKRLFH� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ
�� VRIWZDUH WLPH�D[LV PDJQLILFDWLRQ DUHDV�

:KHQ� IRU H[DPSOH� WKH 2* FKRLFH KDV EHHQ DFWLYDWHG� WKH WLPH�D[LV ZLOO
EH PDJQLILHG � WLPHV� 7KH PDJQLILHG SDUW RI WKH VFUHHQ LV LQGLFDWHG E\
WZR LQWHUFRQQHFWHG DUURZV DW WKH ERWWRP RI WKH VFUHHQ� 7KH WLPH�D[LV
PDJQLILFDWLRQ DUHD FDQ EH PRYHG XVLQJ WKH �PgUp! DQG �PgDn!
NH\V RU E\ PRXVH� 3ODFH WKH PRXVH FXUVRU RQ WKH LQWHUFRQQHFWHG DU�
URZV� SUHVV WKH OHIW PRXVH EXWWRQ DQG GUDJ WKH DUURZV OHIW RU ULJKW� :LWK
WKH �+! DQG �-! NH\V WKH VWHS VL]H FDQ EH LQFUHDVHG DQG GHFUHDVHG�
UHVSHFWLYHO\�
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7KH IROORZLQJ WLPH�D[LV PDJQLILFDWLRQ DUHDV FDQ EH VHOHFWHG� �� �� �� �� ��
�� �� ��� ��� ��� �� DQG �� WLPHV�

Triggering

7R EH DEOH WR H[DPLQH D VLJQDO� WKH PRPHQW RI GLVSOD\LQJ WKH VLJQDO KDV WR
EH DGMXVWDEOH� 7KHUHIRUH DQ RVFLOORVFRSH LV HTXLSSHG ZLWK D WULJJHULQJ
V\VWHP� 7KLV IXQFWLRQV DV IROORZV�

7KH LQSXW VLJQDO LV FRPSDUHG ZLWK WZR OHYHOV LQ WKH WULJJHU V\VWHP� WKH
DUPLQJ OHYHO DQG WKH ILULQJ OHYHO� :KHQ WKH LQSXW VLJQDO SDVVHV WKH DUPLQJ
OHYHO� WKH WULJJHU V\VWHP LV DUPHG� ,I WKH WKH LQSXW VLJQDO SDVVHV WKH ILULQJ
OHYHO� WKH WULJJHU V\VWHP EHFRPHV DFWLYH DQG 
ILUHV
 D SXOVH� 7KLV SXOVH LV
XVHG WR VWDUW WKH GLVSOD\ RI WKH VLJQDO�

7KH DUPLQJ OHYHO DQG WKH ILULQJ OHYHO DUH FRXSOHG WR HDFK RWKHU E\ WKH
WULJJHU K\VWHUHVLV DQG WKHLU OHYHO LV GHWHUPLQHG E\ WKH WULJJHU OHYHO� 7KH
ILULQJ OHYHO FRUUHVSRQGV WR WKH WULJJHU OHYHO� 7KH WULJJHU K\VWHUHVLV GHILQHV
DW ZKLFK VLJQDO VL]H FKDQJH FDQ EH WULJJHUHG� WKH FKDQJH KDV WR EH WKDW
ODUJH WKDW ERWK OHYHOV DUH SDVVHG� :LWK D VPDOO WULJJHU K\VWHUHVLV LW LV SRVVL�
EOH WR WULJJHU RQ VPDOO VLJQDOV� ,I D VLJQDO FRQWDLQV D ORW RI QRLVH� D VPDOO
WULJJHU K\VWHUHVLV FDXVHV WULJJHULQJ RQ WKH QRLVH� LQVWHDG RI WKH RULJLQDO
VLJQDO� ZKLFK JLYHV DQ XQVWDEOH GLVSOD\� $ WULJJHU K\VWHUHVLV ODUJHU WKDQ WKH
QRLVH OHYHO LV WKHQ QHFHVVDU\�

,Q WKH ODWWHU LOOXVWUDWLRQ D VLJQDO DQG WKH WZR OHYHOV DUH GLVSOD\HG� ,Q WKLV
FDVH LW LV WULJJHUHG RQ WKH ULVLQJ VORSH RI WKH VLJQDO� 7KH VLJQDO SDVVHV WKH
WZR OHYHOV IURP ORZ WR KLJK� :KHQ WULJJHULQJ RQ WKH IDOOLQJ VORSH RI D



36 Chapter 4

VLJQDO� WKH WZR OHYHOV DUH VZDSSHG� 7KHQ WKH VLJQDO KDV WR SDVV WKH WZR
OHYHOV IURP KLJK WR ORZ� WR JHQHUDWH D WULJJHU�

Setting the trigger hysteresis

%\ DFWLYDWLQJ WKH FKRLFH HYSTERESIS� D SRSXS PHQX DSSHDUV� GLV�
SOD\LQJ �� WULJJHU K\VWHUHVLV RSWLRQV�
)RU H[DPSOH� ZKHQ WKH 0.5 DIV RSWLRQ KDV EHHQ DFWLYDWHG� WKH WULJJHU
K\VWHUHVLV ZLOO EH ��� GLYLVLRQ RI WKH YROWDJH UDQJH VHW� 7KLV PHDQV WKDW WKH
VLJQDO KDV WR FRPH RXW DW D PLQLPXP RI ��� GLYLVLRQ EHORZ WKH WULJJHU
OHYHO VHW �IRU D SRVLWLYH WULJJHU VORSH�� :KHQ WKH VLJQDO KDV PXFK QRLVH WKH
WULJJHU K\VWHUHVLV FDQ EH VHW KLJK WR HQVXUH WKDW WULJJHULQJ LV VDWLVIDFWRU\�
:KHQ D VLJQDO KDV OHVV QRLVH� WKH WULJJHU K\VWHUHVLV FDQ EH VHW ORZ DOOR�
ZLQJ WULJJHULQJ DW ORZ VLJQDO OHYHOV�
7KH IROORZLQJ WULJJHU K\VWHUHVLVHV FDQ EH VHOHFWHG� � ',9� ����� ',9�
���� ',9� ��� ',9� ���� ',9� ��� ',9� ���� ',9� ��� ',9� ���� ',9� ���
',9� ���� ',9 DQG ��� ',9�

Setting the trigger slope

%\ DFWLYDWLQJ WKH FKRLFH SLOPE+ � SLOPE-� WKH WH[W LQ WKH PHQX
FKRLFH FKDQJHV IURP 6/23(� WR 6/23(� RU YLFH YHUVD�
,Q WKH 6/23(� SRVLWLRQ WULJJHULQJ WDNHV SODFH RQ D ULVLQJ VORSH RI WKH
VLJQDO WR EH PHDVXUHG DQG LQ WKH 6/23(� SRVLWLRQ RQ D IDOOLQJ VORSH�

Adjusting the trigger level

7KH DGMXVWPHQW RI WKH WULJJHU OHYHO LV QRW GRQH E\ PHDQV RI D SRSXS
PHQX� $W WKH OHIWKDQG VLGH RI WKH VFUHHQ WZR VPDOO DUURZV DUH YLVLEOH�
7KH VPDOO DUURZ QH[W WR WKH ERUGHU RI WKH ZLQGRZ LV IRU WKH SRVLWLRQ RI D
FKDQQHO� WKH RXWHU DUURZ LV IRU WKH WULJJHU OHYHO�

2QO\ RQH DUURZ FDQ EH DFWLYH� GLVSOD\HG QRUPDOO\� 7KH RWKHU DUURZ LV
GLVSOD\HG LQYHUWHG� 7KH DUURZ LQGLFDWHV WKH WULJJHU OHYHO� 7KH WULJJHU OHYHO
FDQ EH VHW DV IROORZV�

Note 7R FKDQJH WKH WULJJHU OHYHO� UHPRYH DOO SRSXS PHQX
V

TL 0RYH WKH WULJJHU OHYHO XS
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TN 0RYH WKH WULJJHU OHYHO GRZQ

TK 0RYH WKH WULJJHU OHYHO WR WKH FHQWHU

TO 6ZLWFK EHWZHHQ RIIVHW DQG WULJJHU OHYHO

TM 6ZLWFK EHWZHHQ RIIVHW DQG WULJJHU OHYHO

TH 0RYH WKH WULJJHU OHYHO WR WKH WRS

TU 0RYH WKH WULJJHU OHYHO WR WKH ERWWRP

T� ,QFUHDVH WKH VWHS VL]H �� WLPHV�

T� 'HFUHDVH WKH VWHS VL]H �� WLPHV�

Note WKH VWHS VL]H IRU FKDQJLQJ WKH RIIVHW OHYHO RU WULJJHU OHYHO FDQ EH
FKDQJHG ZLWK �Shift�+! DQG �Shift�—!

7KH WULJJHU OHYHO FDQ DOVR EH FKDQJHG ZLWK WKH PRXVH� 3ODFH WKH PRXVH
FXUVRU RQ WRS RI WKH DUURZ RI WKH WULJJHU OHYHO WR EH FKDQJHG DQG GUDJ LW
WR WKH FRUUHFW SRVLWLRQ� 'UDJ� SUHVV WKH OHIW PRXVH EXWWRQ DQG NHHS LW
SUHVVHG� ZKLOH PRYLQJ WKH PRXVH� :KHQ WKH DUURZ LV DW WKH FRUUHFW
SRVLWLRQ� UHOHDVH WKH PRXVH EXWWRQ� 7KH PRXVH FXUVRU ZLOO GLVDSSHDU
ZKLOH GUDJJLQJ WKH DUURZ DQG DSSHDU DJDLQ ZKHQ WKH EXWWRQ LV UHOHDVHG�

Setting the trigger time-out

:KHQ WKH LQSXW VLJQDO GRHV QRW PHHW WKH WULJJHU FRQGLWLRQV� QR QHZ
PHDVXUHPHQW GDWD ZLOO EH GLVSOD\HG DQG WKH ODVW GLVSOD\HG VLJQDO ZLOO
UHPDLQ RQ WKH VFUHHQ� 7KLV FDQ EH YHU\ LQFRQYHQLHQW ZLWK XQNQRZQ
VLJQDOV� VLQFH LW LV QRW NQRZQ KRZ WKH WULJJHU V\VWHP KDV WR EH VHW� 7R
SURYLGH LQ WKDW FDVH IRU D UHSUHVHQWDWLRQ RI WKH LQSXW VLJQDO RQ WKH VFUHHQ�
D WULJJHU WLPH�RXW VHWWLQJ LV DYDLODEOH�

:LWK WKH WLPH�RXW VHWWLQJ LV GHWHUPLQHG KRZ ORQJ ZLOO EH ZDLWHG IRU D
WULJJHU SXOVH� ,I WKDW WLPH H[SLUHV� WKH DYDLODEOH GDWD ZLOO EH GLVSOD\HG� 7KLV
ZLOO QRW UHVXOW LQ D VWDEOH GLVSOD\� EXW LW ZLOO JLYH DQ LPSUHVVLRQ KRZ WKH
WULJJHU KDV WR EH VHW�

%\ DFWLYDWLQJ WKH FKRLFH TIME-OUT IURP WKH PDLQ PHQX� D SRSXS
PHQX DSSHDUV ZLWK �� FKRLFHV IRU WKH WULJJHU WLPH�RXW� � ',9� �� ',9�
�� ',9� �� ',9� ��� ',9� ��� ',9� ��� ',9� ��� ',9� ��� ',9� ���
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',9� ��� ',9 DQG ��� ',9�

)RU H[DPSOH� ZKHQ WKH 50 DIV RSWLRQ KDV EHHQ DFWLYDWHG� WKH VLJQDO ZLOO
EH FRQWUROOHG IRU �� WLPH GLYLVLRQV PD[LPDOO\� ,I WKH VLJQDO GRHV QRW FRP�
SO\ ZLWK WKH WULJJHU OHYHO VHW� WKH WULJJHU VORSH DQG WKH WULJJHU K\VWHUHVLV
ZLWKLQ �� WLPH GLYLVLRQV� LW ZLOO QHYHUWKHOHVV EH PHDVXUHG DIWHU �� WLPH
GLYLVLRQV�

Stopping the display

%\ DFWLYDWLQJ WKH LIVE�FREEZE FKRLFH� WKH WH[W LQ WKH PHQX FKDQJHV
IURP /,9( WR )5((=( RU YLFH YHUVD�
,Q WKH /,9( SRVLWLRQ WKH RVFLOORVFRSH FRQWLQXRXVO\ WDNHV ��� VDPSOHV DQG
GLVSOD\V WKHP RQ WKH VFUHHQ�

,Q WKH )5((=( SRVLWLRQ QR VDPSOHV DUH WDNHQ DQG WKH VDPSOHV ODVW WDNHQ
DUH GLVSOD\HG RQ WKH VFUHHQ� $ 21( 6+27 PHQX LV DGGHG LQ WKH )5((�
=( SRVLWLRQ�

%\ DFWLYDWLQJ ONE SHOT, WKH WH[W LQ WKH PHQX FKDQJHV IURP 21(
6+27 WR MEASURE� $IWHU PHDVXULQJ WKH VLJQDO WKH WH[W FKDQJHV EDFN
WR 21( 6+27� :KHQ D NH\ LV SUHVVHG GXULQJ PHDVXULQJ� WKH VDPSOLQJ
SURFHVV ZLOO EH WHUPLQDWHG LPPHGLDWHO\� 6DPSOHV WDNHQ XS WR WKH PR�
PHQW WKH NH\ LV SUHVVHG FDQ EH YLHZHG �WKH UHPDLQLQJ VDPSOHV DUH ���

Magnifying a part of the screen

%\ DFWLYDWLQJ WKH FKRLFH ZOOM� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ �
RSWLRQV�
7KH FULL FKRLFH GLVSOD\V WKH VLJQDO IXOO\� �7KH [�D[LV DQG \�D[LV PDJQLIL�
FDWLRQV DUH VHW DW � DQG WKH RIIVHW OHYHOV DW ���
:LWK WKH WINDOW RSWLRQ D UHFWDQJXODU PDJQLILFDWLRQ DUHD FDQ EH
LQGLFDWHG XVLQJ WKH �����! NH\V RU WKH PRXVH� 2QH FRUQHU KDV WR EH
LQGLFDWHG ILUVW� IROORZHG E\ WKH �Enter! NH\ RU WKH OHIW PRXVH EXWWRQ�
7KHQ WKH VHFRQG FRUQHU KDV WR EH LQGLFDWHG� IROORZHG E\ WKH �Enter!
NH\ RU WKH OHIW PRXVH EXWWRQ� &DQFHOOLQJ WKH ]RRPLQJ FDQ DOZD\V EH
GRQH E\ PHDQV RI WKH �Esc! NH\ RU WKH ULJKW PRXVH EXWWRQ�
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Chapter 5
Storage oscilloscope (device: HOLD)

Differences with the oscilloscope

7KH VWRUDJH RVFLOORVFRSH +2/' LV TXLWH VLPLODU WR WKH RVFLOORVFRSH /,9(�
WKHUH DUH D IHZ GLIIHUHQFHV� ZKLFK ZLOO EH GHVFULEHG KHUH� )RU WKH UHVW LV
UHIHUUHG WR WKH FKDSWHU 2VFLOORVFRSH �/,9(��

& 7KH +2/' VFRSH RQO\ ZRUNV LQ 21( 6+27 PRGH DQG GRHV QRW
PHDVXUH � EXW �� SDJHV RI ��� VDPSOHV� :LWK WKH �PgUp! DQG
�PgDn! NH\V� WKH SDJHV DUH VHOHFWHG� 7KH VWHS VL]H FDQ EH VHW
XVLQJ WKH �+! RU �-! NH\V�

& $IWHU PHDVXULQJ� D FURVV KDLU DSSHDUV� WR VLPSOLI\ YROWDJH DQG WLPH
PHDVXUHPHQWV

7KH PDLQ PHQX RI WKH +2/' GHYLFH GLIIHUV VOLJKWO\ IURP WKH PDLQ PHQX
RI WKH /,9( GHYLFH� $W WKH SRVLWLRQ ZKHUH LQ WKH /,9( GHYLFH WKH /,9( �
)5((=( FKRLFH LV IRXQG� WKH +2/' GHYLFH KDV D FKRLFH 21( 6+27�

Measuring with the cross hair

$IWHU WKH PHDVXUHG VLJQDO LV GLVSOD\HG� D FURVVKDLU DSSHDUV� :LWK WKH
FURVVKDLU DEVROXWH DQG UHODWLYH WLPH DQG YROWDJH PHDVXUHPHQWV FDQ EH
SHUIRUPHG� &RQWUROOLQJ WKH FURVVKDLU LV GRQH ZLWK WKH IROORZLQJ NH\V�
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TK 6HWWLQJ WKH DEVROXWH ]HUR

T\ 6HWWLQJ WKH UHODWLYH ]HUR

TX 0RYH WKH FURVVKDLU WR ]HUR

TL 0RYH WKH FURVVKDLU XS

TN 0RYH WKH FURVVKDLU GRZQ

TM 0RYH WKH FURVVKDLU WR WKH OHIW

TO 0RYH WKH FURVVKDLU WR WKH ULJKW

TH 0LUURU WKH FURVVKDLU RQ WKH UHODWLYH [�D[LV

TU 0LUURU WKH FURVVKDLU RQ WKH UHODWLYH \�D[LV

T� 'HFUHDVH WKH VWHS VL]H WZLFH

T� ,QFUHDVH WKH VWHS VL]H WZLFH

TI 6ZLWFKLQJ EHWZHHQ FURVVKDLU FRQWUROO DQG RIIVHW� WULJ�
JHU OHYHO FRQWUROO�

$EVROXWH ]HUR LV WKDW SRLQW DW WKH VFUHHQ ZKHUH YROWDJH DQG WLPH DUH ]HUR
�OHIW PRVW� LQ WKH FHQWHU RI WKH VFUHHQ�� 5HODWLYH ]HUR LV WKDW SRLQW VHW E\
PRYLQJ WKH FURVVKDLU WR WKH LQWHQGHG SRLQW DQG VXEVHTXHQWO\ SUHVVLQJ
�Shift�Del!�

7KH WLPH DQG YROWDJH YDOXHV DFFRUGLQJ WKH FURVVKDLU SRVLWLRQ DUH GLVSOD\�
HG RQ WKH VFUHHQ� WKH YROWDJH YDOXH LQ WKH XSSHU ULJKW FRUQHU RI WKH
VFUHHQ DQG WKH WLPH YDOXH DW WKH ULJKW PRVW HQG RI WKH WLPH D[LV� 7KH
YDOXHV DUH GLVSOD\HG LQYHUWHG�

7KH FURVVKDLU FDQ DOVR EH PRYHG E\ PHDQV RI WKH PRXVH� 7KLV LV GRQH
E\ SODFLQJ WKH PRXVH FXUVRU DW WKH FURVVKDLU� SUHVV WKH OHIW PRXVH EXWWRQ
DQG PRYH WKH PRXVH� NHHSLQJ WKH OHIW PRXVH EXWWRQ SUHVVHG� :KLOH
SRVLWLRQLQJ WKH FURVVKDLU ZLWK WKH PRXVH� WKH PRXVH FXUVRU GLVDSSHDUV�
:KHQ WKH FRUUHFW SRVLWLRQ LV DFKLHYHG� WKH OHIW PRXVH EXWWRQ FDQ EH
UHOHDVHG DQG WKH PRXVH FXUVRU DSSHDUV DJDLQ�
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W

� ���� VDPSOHV �

PHDVXUHG ))7�EORFNSHULRGLF H[WHQVLRQ

))7�EORFN

SHULRGLF H[WHQVLRQ

))7�EORFN

Chapter 6
Spectrum analyzer (device: SPECTRUM)

7KH �VWRUDJH�RVFLOORVFRSH PHDVXUHV DQG GLVSOD\V VLJQDOV LQ WKH WLPH GR�
PDLQ� WKH YROWDJH LV SORWWHG DJDLQVW WKH WLPH� ,W LV DOVR SRVVLEOH WR GLVSOD\
PHDVXUHPHQW GDWD LQ WKH IUHTXHQF\ GRPDLQ� WKH GDWD LV WKHQ SORWWHG
DJDLQVW WKH IUHTXHQF\� )RU WKLV PHWKRG WKH VSHFWUXP DQDO\]HU LV XVHG�

Description of FFT

7KH VSHFWUXP DQDO\]HU LV XVLQJ WKH )DVW )RXULHU 7UDQVIRUP �))7� SULQFL�
SOH� )RU WKLV WUDQVIRUP� ���� VDPSOHV DUH WDNHQ ZLWK D SUHYLRXVO\ VHW
VDPSOH VSHHG� :LWK WKHVH ���� VDPSOHV� KHUH FDOOHG ))7�EORFN� WKH
VSHFWUXP LV FDOFXODWHG� 7KHUHIRUH WKH ))7 SODFHV DQ LQILQLWH QXPEHU RI
))7�EORFNV EHKLQG HDFK RWKHU� LQ WKH SRVLWLYH DQG QHJDWLYH GLUHFWLRQ�
(DFK ))7�EORFN IRUPV � SHULRG RI WKH FUHDWHG SHULRGLF VLJQDO�

)URP WKH VLJQDO REWDLQHG OLNH WKLV� WKH VSHFWUXP LV FDOFXODWHG� 7KH ))7
FDOFXODWLRQ UHVXOWV LQ ��� VSHFWUDO FRPSRQHQWV� 7KHVH VSHFWUDO FRPSR�
QHQWV WRJHWKHU IRUP WKH IUHTXHQF\ VSHFWUXP RI WKH LQSXW VLJQDO� ��� RI
WKH ��� VSHFWUDO FRPSRQHQWV DUH GLVSOD\HG� LQ �� GLYLVLRQV RI �� VSHFWUDO
FRPSRQHQWV HDFK�
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7KH +$1'<352%( VSHFWUXP DQDO\]HU GLVSOD\V DQ DPSOLWXGH VSHFWUXP�
ZKLFK PHDQV WKDW D � YROW SHDN�SHDN VLQH ZDYH LV GLVSOD\HG ZLWK D � YROW
VSHFWUDO FRPSRQHQW�

Aliasing

/LNH WKH RVFLOORVFRSH� WKH VSHFWUXP DQDO\]HU QHHGV D KLJK HQRXJK VDP�
SOLQJ IUHTXHQF\ WR DYRLG DOLDVLQJ� 7KH UHVXOW RI DOLDVLQJ ZKHQ XVLQJ ))7 LV
WKDW WKH IUHTXHQF\ FXUYH LV IROGHG EDFN RQ LWVHOI� 6HH DOVR WKH QH[W LOOXVWUD�
WLRQ�

7KH RULJLQDO VLJQDO LV VDPSOHG DW D VDPSOH WLPH �� 7KH FULWLFDO IUHTXHQF\
�1\TXLVW IUHTXHQF\� LV ������ +]�

Windowing

))7 WUHDWV WKH ))7�EORFN RI ���� VDPSOHV OLNH LW LV RQH SHULRG RI D SHULR�
GLF VLJQDO� ,I WKH VDPSOHG VLJQDO LV QRW SHULRGLF� KDUPRQLF GLVWRUWLRQ FDQ
DULVH� VLQFH WKH SHULRGLF ZDYHIRUP� 
FUHDWHG E\ WKH ))7
� FDQ KDYH VKDUS
GLVFRQWLQXLWLHV� 6HH DOVR WKH IROORZLQJ LOOXVWUDWLRQ� 7KHVH GLVFRQWLQXLWLHV
DUH DOVR FDOOHG FDOFXODWLRQ HUURUV�
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VWDUW PHDVXUHG ))7�EORFN ����� VDPSOHV� HQG

$PSOLWXGH

WLMG

'LVFRQWLQXLW\

ZLQGRZHG

))7�EORFN

� ���� VDPSOHV �

WLPH

7KLV PHDQV WKDW EHFDXVH RI WKH FDOFXODWLRQ HUURUV H[WUD IUHTXHQF\ FRP�
SRQHQWV DUH JHQHUDWHG DURXQG WKH WUXH IUHTXHQF\� %HFDXVH RI WKLV 
VPHD�
ULQJ
 WKH DPSOLWXGH RI WKH WUXH IUHTXHQF\ GHFUHDVHV� VLQFH WKH DUHD XQGHU
WKH FXUYH UHPDLQV WKH VDPH�

7KH VPHDULQJ� FDXVHG E\ WKH FDOFXODWLRQ HUURUV� FDQ EH GHFUHDVHG E\
SODFLQJ D ZLQGRZ RQ WKH ))7�EORFN RI ���� VDPSOHV� LQ VXFK D ZD\ WKDW
WKH HQGV RI WKH ))7�EORFN DUH VPRRWKO\ WDSHUHG WR ]HUR DQG GLVFRQWLQXL�
WLHV GR QRW RFFXU ZKHQ WKH ))7 WUHDWV WKH ZLQGRZHG EORFN DV RQH SHULRG
RI D SHULRGLF VLJQDO� (DFK VDPSOH RI WKH ))7�EORFN LV WKHUHIRUH PXOWLSOLHG
E\ D IDFWRU� ZKRVH VL]H LV GHSHQGHQW RQ WKH SRVLWLRQ RI WKH VDPSOH LQ WKH
))7�EORFN� 6HH DOVR WKH IROORZLQJ LOOXVWUDWLRQ�
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7KH VRIWZDUH VXSSRUWV ILYH GLIIHUHQW ZLQGRZV�

& UHFWDQJXODU �DOO GDWD UHPDLQV WKH VDPH�
& +DQQLQJ
& +DPPLQJ
& %ODFNPDQ
& %DUWOHWW

$ JUDSKLFDO UHSUHVHQWDWLRQ RI WKH GLIIHUHQW ZLQGRZV LV JLYHQ LQ WKH QH[W
LOOXVWUDWLRQ�

7KH HIIHFWV RI WKH GLIIHUHQW ZLQGRZV DUH GLVSOD\HG QH[W� WRJHWKHU ZLWK WKH
VLQHZDYH VLJQDO WKH VSHFWUXP LV WDNHQ IURP� 7KH VLQHZDYH GRHV QRW ILW LQ
WKH ))7�EORFN DQG ZLOO WKHUHIRUH FDXVH FDOFXODWLRQ HUURUV�
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$

W

7KH PHDVXUHG VLQH ZDYH

5HFWDQJXODU ZLQGRZ +DQQLQJ ZLQGRZ

+DPPLQJ ZLQGRZ %ODFNPDQ ZLQGRZ

%DUWOHWW ZLQGRZ

:KHQ XVLQJ WKH UHFWDQJXODU ZLQGRZ� WKH DPSOLWXGH RI WKH VSHFWUXP LV
ORZHU WKDQ ZLWK WKH RWKHU ZLQGRZV� 6PHDULQJ LV ODUJHU ZLWK WKH UHFWDQJ�
XODU ZLQGRZ�
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$

W

7KH PHDVXUHG VLQH ZDYH

5HFWDQJXODU ZLQGRZ +DQQLQJ ZLQGRZ

+DPPLQJ ZLQGRZ %ODFNPDQ ZLQGRZ

%DUWOHWW ZLQGRZ

$JDLQ VRPH H[DPSOH LOOXVWUDWLRQV� QRZ ZLWK D VLQH ZDYH H[DFWO\ ILWWLQJ LQ
WKH ))7�EORFN�
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Similarities with the oscilloscope

7KH VSHFWUXP DQDO\]HU KDV VRPH VLPLODULWLHV ZLWK WKH RVFLOORVFRSH� 7KH
ERWWRP URZ LQ WKH PDLQ PHQX FRQWDLQV FKRLFHV WKDW DUH VLPLODU WR WKH
RQHV LQ WKH RVFLOORVFRSH GHYLFHV� 7KH\ ZLOO QRW EH GLVFXVVHG KHUH�

Setting up the vertical axis

7KH YHUWLFDO D[LV RI WKH VSHFWUXP DQDO\]HU FDQ EH VHW XS WR \RXU RZQ
GHPDQGV� 7KH DYDLODEOH VHWWLQJV DUH HTXDO WR WKH VHWWLQJV IRU WKH RVFLOOR�
VFRSH� H[FHSW IRU D IHZ SRLQWV� 7KHVH SRLQWV ZLOO EH GLVFXVVHG KHUH� WKH
RWKHU SRLQWV ZLOO EH UHIHUUHG WR WKH FKDSWHU DERXW WKH RVFLOORVFRSH�

$FWLYDWLQJ WKH FKRLFH SET Y-AXIS IURP WKH PDLQ PHQX� JLYHV D SRSXS
PHQX ZKLFK LV DOPRVW HTXDO WR WKDW RI WKH RVFLOORVFRSH� H[FHSW IRU WKH ODVW
OLQH� 7KH RVFLOORVFRSH SURYLGHV IRU D FKRLFH UNIT� WKH VSHFWUXP DQDO\]HU
IRU D FKRLFH LINEAR/dB�

Setting the sensitivity

7KH VHQVLWLYLW\ RI D FKDQQHO FDQ EH VHW LQ H[DFWO\ WKH VDPH ZD\ DV ZLWK WKH
RVFLOORVFRSH� ,W FDQ EH GRQH E\ PHDQV RI WKH FKRLFH INPUT RANGE�

Adapting the vertical axis

:LWK WKH VSHFWUXP DQDO\]HU \RX FDQ GHFLGH ZKHWKHU WKH YHUWLFDO D[LV ZLOO
EH OLQHDU RU ORJDULWKPLF� 7KLV LV GRQH ZLWK WKH VHWWLQJ LINEAR RU dB
IURP WKH PHQX 6(7 <�$;,6� 7KH FXUUHQW VHWWLQJ LV GLVSOD\HG E\ WKH WH[W
RI WKH FKRLFH� $FWLYDWLQJ WKH FKRLFH ZLOO PDNH WKH WH[W DQG VHWWLQJ FKDQJH�

2Q D ORJDULWKPLF D[LV� � G% FRUUHVSRQGV ZLWK � 9ROW�

Setting up the frequency axis

%\ DFWLYDWLQJ WKH FKRLFH FREQUENCY� D SRSXS PHQX DSSHDUV� GLV�
SOD\LQJ �� IUHTXHQF\ UDQJHV�
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)RU H[DPSOH� ZKHQ WKH 1200 Hz RSWLRQ LV DFWLYDWHG� WKH PD[LPXP
IUHTXHQF\ GLVSOD\HG E\ WKH VSHFWUXP DQDO\]HU ZLOO WKHQ EH ���� +]� 7KH
UHVROXWLRQ LV �����+]����� ��� +]�
&KDQJLQJ WKH IUHTXHQF\ UDQJH ZLOO FKDQJH WKH VDPSOLQJ IUHTXHQF\ RI WKH
+$1'<352%(�

7KH IROORZLQJ IUHTXHQF\ UDQJHV FDQ EH VHOHFWHG� �� +]� �� +]� �� +]�
��� +]� ��� +]� ��� +]� ���� +]� ���� +]� ���� +]� �� N+]� �� N+]
DQG �� N+]�

Note 2Q D ;7 FRPSXWHU� WKH KLJKWHVW� DQG VRPHWLPHV WKH VHFRQG KLJK�
HVW IUHTXHQF\ UDQJH DUH QRW DYDLODEOH�

Magnifying the frequency axis

%\ DFWLYDWLQJ WKH FREQ-MAG FKRLFH� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ
�� PDJQLILFDWLRQ DUHDV�

:KHQ� IRU H[DPSOH� WKH 2* RSWLRQ KDV EHHQ DFWLYDWHG� WKH IUHTXHQF\�D[LV
ZLOO EH PDJQLILHG � WLPHV� 7KH PDJQLILHG SDUW RI WKH VFUHHQ LV LQGLFDWHG E\
WZR LQWHUFRQQHFWHG DUURZV DW WKH ERWWRP RI WKH VFUHHQ�

7KH IUHTXHQF\ D[LV PDJQLILFDWLRQ DUHD FDQ EH PRYHG XVLQJ WKH
�PgUp! DQG �PgDn! NH\V RU WKH PRXVH E\ SODFLQJ WKH PRXVH
FXUVRU RQ WKH LQWHUFRQQHFWHG DUURZV DQG FOLFNLQJ WKH OHIW PRXVH EXWWRQ
�ZKLOH PRYLQJ WKH PRXVH EXWWRQ PXVW EH NHSW SUHVVHG�� :LWK WKH �+!
DQG �-! NH\V WKH VWHS VL]H FDQ EH LQFUHDVHG DQG GHFUHDVHG� UHVSHFWLYH�
O\�

7KH IROORZLQJ IUHTXHQF\�D[LV PDJQLILFDWLRQ DUHDV FDQ EH VHOHFWHG� �� �� ��
�� �� �� �� ��� ��� ��� �� DQG �� WLPHV�

Selecting the window

%\ DFWLYDWLQJ WKH FKRLFHWINDOW� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ �
ZLQGRZ W\SHV�
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7KHVH ZLQGRZV DUH XVHG WR UHGXFH FDOFXODWLQJ HUURUV GXULQJ WKH ))7
WUDQVIRUPDWLRQ� 6HH DW WKH EHJLQQLQJ RI WKLV FKDSWHU IRU DQ H[SODQDWLRQ
DERXW ))7 DQG ZLQGRZV�

7KH IROORZLQJ ZLQGRZ W\SHV FDQ EH VHOHFWHG� UHFWDQJOH � QR ZLQGRZ��
+DQQLQJ� +DPPLQJ� %ODFNPDQ� %DUWOHWW�

Averaging of spectra

:KHQ WKH VSHFWUXP RI D QRQ�SHULRGLF VLJQDO �IRU H[DPSOH QRLVH� LV PHD�
VXUHG� $9(5$*( FDQ EH XVHG�

%\ DFWLYDWLQJ WKH FKRLFH AVERAGE� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ
� RSWLRQV� :KHQ $9(5$*( LV VHW WR ��� �� VSHFWUD ZLOO EH PHDVXUHG�
FDOFXODWHG DQG DYHUDJHG� $IWHU FDOFXODWLQJ HDFK VSHFWUXP WKH UHVXOWV DUH
GLVSOD\HG LPPHGLDWHO\� 7KH DYHUDJLQJ SURFHVV FDQ EH LQWHUUXSWHG E\
SUHVVLQJ WKH �Esc! NH\ RU WKH ULJKW PRXVH EXWWRQ�

7KH IROORZLQJ FKRLFHV IRU DYHUDJLQJ DUH DYDLODEOH� �� �� �� ��� ��� ��� ���
DQG ����

Performing a spectrum measurement

Continuous or One Shot measurements

7KH +$1'<352%( VSHFWUXP DQDO\]HU FDQ EH VHW WR PHDVXUH RQFH RU
WR PHDVXUH FRQWLQXRXVO\� :LWK WKH PHQX FKRLFH FFT HOLD � FFT
LIVE FDQ EH VHW ZKHWKHU WKH VSHFWUXP DQDO\]HU PHDVXUHV RQFH �))7
+2/'� RU PHDVXUHV FRQWLQXRXVO\ �))7 /,9(��

Note 'R QRW FRQIXVH WKH PHQX FKRLFH ))7 +2/' ZLWK WKH FKRLFH
+2/'�!))7� ZKLFK LV H[SODLQHG ODWHU�
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Starting the measurement

7KH VDPSOLQJ SURFHVV LV VWDUWHG E\ DFWLYDWLQJ WKH FKRLFHMEASURE�

2Q WKH VFUHHQ WKH WH[W �0($685,1*� 3/($6( :$,7 ��� � DSSHDUV� $IWHU
WKH VDPSOLQJ SURFHVV WKH VSHFWUXP LV FDOFXODWHG XVLQJ ))7 DQG WKH PHVVD�
JH �&$/&8/$7( 63(&7580� 3/($6( :$,7 ��� �(VF� ([LW�� DSSHDUV RQ
WKH VFUHHQ� :KHQ WKHUH DUH PRUH FDOFXODWLRQV VHW� WKH ILUVW WH[W ZLOO EH
GLVSOD\HG RQ WKH VFUHHQ IROORZHG E\ WKH VHFRQG RQH�

Measuring a harmonic distortion

%\ DFWLYDWLQJ DISTORTION� D IUHTXHQF\ FDQ EH LQGLFDWHG E\ PHDQV RI
WKH �����! NH\V RU WKH PRXVH�
7KH LQGLFDWHG IUHTXHQF\ LV FRQVLGHUHG WKH IXQGDPHQWDO IUHTXHQF\�
7KH WRWDO KDUPRQLF GLVWRUWLRQ UHODWLYH WR WKLV IXQGDPHQWDO IUHTXHQF\ LV
GHWHUPLQHG RQ WKH EDVLV RI WKH IRUPXOD�

9
�
LV WKH 506 DPSOLWXGH RI WKH IXQGDPHQWDO IUHTXHQF\� 9

�
��� 9

��
DUH WKH

506 DPSOLWXGHV RI HDFK KDUPRQLF� 7KH 506 DPSOLWXGH RI HDFK KDUPRQLF
LV VKRZQ LQ D WDEOH�

Calculate the spectrum from the HOLD signal

%\ DFWLYDWLQJ HOLD->FFT� WKH VSHFWUXP RI WKH ILUVW ���� PHDVXULQJ
SRLQWV RI WKH VLJQDO PHDVXUHG ZLWK WKH +2/' GHYLFH LV FDOFXODWHG� 7KH
IUHTXHQF\�D[LV DQG WKH YROWDJH�D[HV DUH DGMXVWHG WR WKH YDOXH RI WKH
+2/' GHYLFH�
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Chapter 7
Voltmeter (device: VOLT)

7KH +$1'<352%( LV HTXLSSHG ZLWK D WZR GLVSOD\ GLJLWDO YROWPHWHU�
7KH YROWPHWHU IXQFWLRQV DV IROORZV�

& ��� SRLQWV DUH VDPSOHG�
& 7KH PHDVXUHG GDWD LV SURFHVVHG� H�J� IRU FDOFXODWLQJ WKH 506 YDOXH

RU WKH PHDQ YDOXH� � RSWLRQV FDQ EH FDUULHG RXW�
& 7KH FDOFXODWHG YDOXHV DUH GLVSOD\HG� H�J� DGG 'LVSOD\� DQG 'LV�

SOD\� DQG GLVSOD\ RQ 'LVSOD\�� �� GLIIHUHQW GLVSOD\ PRGHV DUH DYDL�
ODEOH�

%HFDXVH RI WKH FRPSXWDWLRQV DQG GLVSOD\ PRGHV WKHUH DUH PDQ\ RSWLRQV
�� ���� WR PHDVXUH D VLJQDO ZLWK WKH YROWPHWHU�

Setting up a display

$V QRWLFHG� WKH FKDQQHOV FDQ EH FRQILJXUHG LQ PDQ\ ZD\V� %RWK GLVSOD\V
KDYH HTXDO VHWWLQJV� VR RQO\ GLVSOD\ � LV GLVFXVVHG KHUH� $FWLYDWLQJ WKH
FKRLFH DISPLAY1 EULQJV XS D SRSXS PHQX LQ ZKLFK WKH VHWWLQJV IRU
'LVSOD\ � DUH DYDLODEOH�

Setting the input range

%\ DFWLYDWLQJ WKH INPUT RANGE FKRLFH� D SRSXS PHQX DSSHDUV� GLV�
SOD\LQJ �� YROWDJH UDQJHV�

:KHQ WKH 10 RSWLRQ KDV EHHQ DFWLYDWHG� D VHQVLWLYLW\ RI ��� YROW IXOO VFDOH
ZLOO EH VHW� 7KH AUTO RSWLRQ SURYLGHV IRU VHWWLQJ WKH YROWDJH�D[LV DXWR�
PDWLFDOO\�

7KH IROORZLQJ YROWDJH UDQJHV FDQ EH VHOHFWHG� ���� �� �� �� ��� ��� �� �
���� ��� DQG ��� YROW�
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Changing the units of measure

7KH XQLWV RI PHDVXUH GLVSOD\HG� FDQ EH FRQILJXUHG WR \RXU RZQ GH�
PDQGV� %\ DFWLYDWLQJ WKH FKRLFH UNIT� D SRSXS PHQX ZLWK WKH FKRLFHV�
:KHQ WKH UHTXHVWHG RSWLRQ LV DFWLYDWHG� WKLV XQLW ZLOO EH SODFHG XQGHU WKH
GLVSOD\ EHKLQG WKH 0($685,1* PRGH� $W DQ $&48,5( 72 ',6. �RU
DQ $&48,5( 72 35,17(5� WKH XQLW LV SODFHG EHKLQG WKH 0($685,1*
PRGH DV ZHOO�

Changing the units per volt

%\ DFWLYDWLQJ WKH FKRLFH UNITS/VOLT� \RX FDQ HQWHU D IDFWRU IRU WKH
GLVSOD\� 7KH YDOXH ILOOHG LQ ZLOO EH PXOWLSOLHG ZLWK WKH PHDVXUHG YDOXH�
([DPSOH� $ WKHUPRFRXSOH JHQHUDWLQJ � YROW SHU � GHJUHHV LV PHDVXUHG�
7KHQ WKH QXPEHU RI 81,76�92/7 FDQ EH VHW DW � DOORZLQJ WKH GLUHFW
UHDGLQJ RI WKH FRUUHFW QXPEHU RI GHJUHHV�

Relative measurements

%\ DFWLYDWLQJ WKH RELATIVE = ON/OFF FKRLFH� WKH WH[W FKDQJHV IURP
5(/$7,9(  21 WR 5(/$7,9(  2)) RU YLFH YHUVD�

7KH 5(/$7,9(  21 RSWLRQ UHVXOWV LQ GHFUHDVLQJ WKH GLVSOD\HG YDOXH
ZLWK WKH YDOXH JLYHQ DW WKH 6(7 5(/� 9$/8( RSWLRQ�

([DPSOH� 0($685,1* LV VHW WR 0($1 DQG ',63/$< LV VHW RQ ',6�
3/$< �� :KHQ D '& YROWDJH RI �� YROW LV RIIHUHG� WKH YROW�
PHWHU ZLOO SRLQW DW �� YROW� :KHQ WKH YDOXH �� LV ILOOHG LQ
ZLWK WKH 6(7 5(/� 9$/8( RSWLRQ DQG 5(/$7,9(  21 LV
VHW� WKH YROWPHWHU ZLOO SRLQW DW � YROW�

:LWK WKH 5(/$7,9(  2)) RSWLRQ WKH PHDVXUHG YDOXH LV QRW LQIOXHQFHG�

Comparison measurements

)RU GLVSOD\LQJ WKH PHDVXUHG DQG FDOFXODWHG YDOXHV� �� PHWKRGV DUH DYDL�
ODEOH� )RXU RI WKRVH PHWKRGV DUH FRPSDULVRQ PHDVXUHPHQWV�
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! WKHQ +,
� WKHQ /2
!� &203
�! /2 +,

7KHVH PHDVXUHPHQWV UHTXLUH D +,*+ DQG D /2: YDOXH� :LWK WKH FKRL�
FHV SET HIGH VALUE DQG SET LO VALUE WKH WZR YDOXHV FDQ EH
VHW� $FWLYDWLQJ WKH FKRLFHV ZLOO EULQJ XS D GLDORJ ER[ LQ ZKLFK WKH VL]H RI
WKH OHYHO FDQ EH HQWHUHG LQ YROWV�

Setting the impedance

7KH G%P DQG 32:(5 PHDVXUHPHQWV UHTXLUH D UHIHUHQFH UHVLVWDQFH�
7KH YDOXH RI WKH UHVLVWDQFH FDQ EH VHW E\ DFWLYDWLQJ SET IMPEDANCE
IURP WKH ',63/$< � PHQX�

7KH YDOXH KDV WR EH HQWHUHG LQ 2KP� 7KH GHIDXOW YDOXH LV ��� 6�

Setting the gate time

%\ DFWLYDWLQJ WKH FKRLFH SET GATE TIME� D JDWH WLPH YDOXH FDQ EH
VHOHFWHG� 7KH JDWH WLPH VHW LV XVHG IRU PHDVXULQJ WKH IUHTXHQF\� :KHQ
WKH JDWH WLPH LV VHW DW ��� VHF� WKH PHDVXULQJ WLPH LV ��� VHF DQG WKH IUH�
TXHQF\ UHVROXWLRQ �� +]� $W D JDWH WLPH RI � VHF WKH IUHTXHQF\ UHVROXWLRQ
LV � +] DQG GHWHUPLQDWLQJ WKH IUHTXHQF\ WDNHV � VHF� 7KH YROWPHWHU ZLOO
WKHQ UHVSRQG OHVV TXLFNO\ RQ WKH NH\ ERDUG DQG WKH PRXVH�

Processing the measured data

%\ DFWLYDWLQJ MEASURING� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ � FDOFX�
ODWLRQV�

7KH RSWLRQ FKRRVHQ GHWHUPLQHV KRZ WKH GDWD RI ',63/$<� ZLOO EH FDO�
FXODWHG�

7KH IROORZLQJ RSWLRQV FDQ EH VHOHFWHG�
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G%P 
 �� � ORJ
�����YDOXH �

UHIHUHQFH UHVLVWDQFH

32:(5 

YDOXH �

UHIHUHQFH UHVLVWDQFH

True RMS� 7KH WUXH 506 YDOXH RI WKH VDPSOHG GDWD LV FDOFXODWHG� 7KH
WUXH 506 YDOXH �5RRW 0HDQ 6TXDUH� LV WKH YDOXH RI D FDVXDO
YROWDJH IRUP� LGHQWLFDO WR D '& YROWDJH GLVVLSDWLQJ WKH VDPH
SRZHU LQ D UHVLVWDQFH�
$Q $& YROWDJH RI � YROW �506� LV LGHQWLFDO WR D '& YROWDJH RI
� YROW� �0RVW �FKHDS� YROWPHWHUV RQO\ SRLQW WKH ULJKW YDOXH
DW D WUXH VLQH YROWDJH ZKHQ DQ $& YROWDJH LV PHDVXUHG� 7KH
+$1'<352%( DOZD\V SRLQWV WKH FRUUHFW YDOXH DW WKH WUXH
506 KDQGOLQJ��

PEAK TO
PEAK 7KH SHDN WR SHDN YROWDJH RI WKH VDPSOHG GDWD LV GHWHUPL�

QHG� 7KH SHDN WR SHDN YROWDJH RI D '& YROWDJH LV ]HUR� 7KH
SHDN WR SHDN YROWDJH RI D WUXH VLQH ZLWK D 506 YDOXH RI �
YROW LV ����� YROW�

MEAN� 7KH PHDQ YDOXH RI WKH VDPSOHG GDWD LV GHWHUPLQHG� 7KH
PHDQ YDOXH RI WKH '& YROWDJH RI � YROW LV � YROW� 7KH PHDQ
YDOXH RI D WUXH VLQH ZLWK D 506 YDOXH RI � YROW LV � YROW�

MAX� 7KH PD[LPXP YDOXH RI WKH VDPSOHG GDWD LV GHWHUPLQHG�
7KH PD[LPXP YDOXH RI D '& YROWDJH RI � YROW LV � YROW� 7KH
PD[LPXP YDOXH RI D WUXH VLQH ZLWK D 506 YDOXH RI � YROW LV
���� YROW�

MIN� 7KH PLQLPXP YDOXH RI WKH VDPSOHG GDWD LV GHWHUPLQHG�
7KH PLQLPXP YDOXH RI D '& YROWDJH RI � YROW LV � YROW� 7KH
PLQLPXP YDOXH RI D WUXH VLQH ZLWK D 506 YDOXH RI � YROW LV �
���� YROW�

dBm� 7KH YDOXH RI WKH VDPSOHG GDWD LV FRQYHUWHG LQWR GHFLEHOV�
&RQYHUWLQJ LV GRQH E\ PHDQV RI WKH IRUPXOD�

:LWK �YDOXH� WKH 506 YDOXH RI WKH PHDVXUHG GDWD LV PHDQW�
7KH UHIHUHQFH UHVLVWDQFH FDQ EH VHW ZLWK WKH 6(7 ,03(�
'$1&( RSWLRQ�

POWER� 7KH YDOXH RI WKH VDPSOHG GDWD LV FRQYHUWHG LQWR D SRZHU�
&RQYHUWLQJ LV GRQH E\ PHDQV RI WKH IRUPXOD�
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&5(67 

SHDN YDOXH

506	YDOXH

:LWK �YDOXH� WKH 506 YDOXH RI WKH PHDVXUHG GDWD LV PHDQW�
7KH UHIHUHQFH UHVLVWDQFH FDQ EH VHW ZLWK WKH 6(7 ,03(�
'$1&( RSWLRQ�

CREST� 7KH YDOXH RI WKH VDPSOHG GDWD LV FRQYHUWHG LQWR D FUHVW IDF�
WRU� &RQYHUWLQJ LV GRQH E\ PHDQV RI WKH IRUPXOD�

7KH �SHDN YDOXH� LV WKH SHDN YROWDJH UHODWLYH WR WKH ]HUR OLQH
RI WKH VLJQDO�

FREQ� 7KH IUHTXHQF\ RI WKH RIIHUHG VLJQDO LV GHWHUPLQHG� 7KH DF�
FXUDF\ DQG WKH VSHHG RI FDOFXODWLQJ WKH IUHTXHQF\ LV GHWHU�
PLQHG E\ WKH �JDWH WLPH��

Displaying the measured value

%\ DFWLYDWLQJ WKH DISPLAY FKRLFH� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ ��
RSWLRQV�

7KH RSWLRQ FKRRVHQ GHWHUPLQHV KRZ WKH GDWD RI ',63/$<�RU ',63/$<�
ZLOO EH GLVSOD\HG� 7KH RSWLRQV DUH�

DISPLAY1� 'LVSOD\ GDWD RI 'LVSOD\ ��
DISPLAY2� 'LVSOD\ GDWD RI 'LVSOD\��
1*2� 'LVSOD\ GDWD RI 'LVSOD\� PXOWLSOLHG ZLWK GDWD RI 'LVSOD\��
1/2� 'LVSOD\ GDWD RI 'LVSOD\ � GLYLGHG E\ GDWD RI 'LVSOD\��
2/1� 'LVSOD\ GDWD RI 'LVSOD\ � GLYLGHG E\ GDWD RI 'LVSOD\��
1-2� 'LVSOD\ GDWD RI 'LVSOD\ � PLQXV GDWD RI 'LVSOD\��
2-1� 'LVSOD\ GDWD RI 'LVSOD\ � PLQXV GDWD RI 'LVSOD\��
1+2� 'LVSOD\ GDWD RI 'LVSOD\ � SOXV GDWD RI 'LVSOD\��
> then� 7KH GDWD LV FRPSDUHG ZLWK WKH +,*+ 9$/8(� :KHQ WKH

GDWD LV KLJKHU WKDQ +,*+ 9$/8(� PASS LV GLVSOD\HG�
:KHQ WKH GDWD LV VPDOOHU WKDQ +,*+ 9$/8(� LO LV GLV�
SOD\HG�

< then� 7KH GDWD LV FRPSDUHG ZLWK WKH /2: 9$/8(� :KHQ WKH
GDWD LV ORZHU WKDQ /2: 9$/8(� PASS LV GLVSOD\HG�
:KHQ WKH GDWD LV KLJKHU WKDQ /2: 9$/8(� HI LV GLVSOD\�
HG�
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�� � ORJ
PHDVXUHG YDOXH'LVSOD\�

PHDVXUHG YDOXH'LVSOD\�

�� � ORJ
PHDVXUHG YDOXH'LVSOD\�

PHDVXUHG YDOXH'LVSOD\�

>< COMP� 7KH GDWD LV FRPSDUHG ZLWK WKH /2: 9$/8( DQG WKH
+,*+ 9$/8(� :KHQ WKH GDWD LV KLJKHU WKDQ +,*+ 9$�
/8(� HI LV GLVSOD\HG� :KHQ WKH GDWD LV ORZHU WKDQ /2:
9$/8(� LO LV GLVSOD\HG� :KHQ WKH GDWD LV ORZHU WKDQ RU
HTXDO WR +,*+ 9$/8( AND KLJKHU WKDQ RU HTXDO WR
/2: 9$/8(� PASS LV GLVSOD\HG�

<> Hi Lo� 7KH GDWD LV FRPSDUHG ZLWK WKH /2: 9$/8( DQG WKH
+,*+ 9$/8(� :KHQ WKH GDWD LV KLJKHU WKDQ +,*+ 9$�
/8(� PASS LV GLVSOD\HG� :KHQ WKH GDWD LV ORZHU WKDQ
/2: 9$/8(� PASS LV GLVSOD\HG� :KHQ WKH GDWD LV ORZHU
WKDQ RU HTXDO WR +,*+ 9$/8( AND KLJKHU WKDQ RU HTXDO
WR /2: 9$/8(� LO LV GLVSOD\HG�

MAX� 'LVSOD\ WKH PD[LPXP YDOXH RI WKH GDWD�
MIN� 'LVSOD\ WKH PLQLPXP YDOXH RI WKH GDWD�
LOG(1/2)�

LOG(2/1)�

Zeroing the voltmeter

7KH CALIBRATE FKRLFH DOORZV WKH ]HURLQJ RI WKH YROWPHWHU� %\ DFWLYD�
WLQJ &$/,%5$7(� WKH IROORZLQJ WH[W DSSHDUV RQ WKH VFUHHQ

Connect probe input to ground and press key (Esc: Exit)

:KHQ D NH\ LV SUHVVHG� WKH PHDQ YDOXH RI DOO LQSXW YROWDJH UDQJHV ZLOO EH
PHDVXUHG� 7KLV YDOXH ZLOO EH VXEWUDFWHG IURP WKH IROORZLQJ PHDVXUH�
PHQWV�

Setting the frequency range

7KH YROWPHWHU KDV D OLPLWHG IUHTXHQF\ UDQJH LQ ZKLFK WKH PHDVXUHPHQWV
DUH SHUIRUPHG FRUUHFWO\� 7KLV LV FDXVHG E\ WKH IDFW WKDW WKH YROWPHWHU
WDNHV ��� VDPSOHV� XVLQJ D FHUWDLQ VDPSOLQJ IUHTXHQF\�
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,I WKH SHULRGLFDO WLPH RI WKH LQSXW VLJQDO LV PXFK ODUJHU WKDQ WKH PHDVXULQJ
WLPH� D ZURQJ YDOXH LV PHDVXUHG� 6HH WKH QH[W LOOXVWUDWLRQ�

,I WKH WLPH LQ ZKLFK WKH ��� VDPSOHV DUH WDNHQ LV WRR VKRUW LQ UHODWLRQ WR
WKH SHULRGLFDO WLPH RI WKH LQSXW VLJQDO� aliasing FDQ RFFXU �VHH DOVR WKH
FKDSWHU DERXW WKH RVFLOORVFRSH��

7R DYRLG HUURUV OLNH WKH RQH PHQWLRQHG DERYH� WKH IUHTXHQF\ UDQJH RI
WKH YROWPHWHU KDV WR EH VHW SURSHUO\� 7KH VDPSOLQJ IUHTXHQF\ LV WKHQ
FKDQJHG� %\ DFWLYDWLQJ WKH FREQUENCY FKRLFH� D SRSXS PHQX DSSH�
DUV� GLVSOD\LQJ � FHQWHU IUHTXHQFLHV� $ IUHTXHQF\ UDQJH LV GHWHUPLQHG
IURP ��� [ I

FHQWHU
WR �� [ I

FHQWHU
�

)RU H[DPSOH� ZKHQ 50 Hz LV FKRRVHQ� VLJQDOV ZLWK D IUHTXHQF\ EHWZHHQ
��+] WR ��� +] ZLOO EH FDOFXODWHG FRUUHFWO\�

7KH IROORZLQJ FHQWHU IUHTXHQFLHV FDQ EH VHOHFWHG� �� +]� �� +]� ���
+]� ��� +]� � N+]� � N+] DQG �� N+]�

Perform measurements

%\ DFWLYDWLQJ WKH MEASURE/FREEZE FKRLFH IURP WKH PDLQ PHQX�
WKH WH[W LQ WKH PHQX FKDQJHV IURP 0($685( WR )5((=( RU YLFH YHUVD�

,Q WKH 0($685( SRVLWLRQ ��� VDPSOH YDOXHV DUH WDNHQ DQG IURP WKDW D
GHWHUPLQHG TXDQWLW\ ZLOO EH FDOFXODWHG� 7KH TXDQWLW\ WR EH GHWHUPLQHG
FDQ EH VHW ZLWK WKH ',63/$<� PHQX� 0($685,1* RSWLRQ�
7KH ODVW PHDVXUHG YDOXHV DUH GLVSOD\HG LQ WKH )5((=( SRVLWLRQ�
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%\ DFWLYDWLQJ WKH FKRLFH ONE SHOT IURP WKH PDLQ PHQX RQH PHDVX�
UHPHQW LV WDNHQ DQG IURP WKDW WKH GDWD ZLOO EH FDOFXODWHG DQG GLVSOD\HG�
7KLV PHQX LV RQO\ DYDLODEOH ZKHQ WKH 0($685(�)5((=( FKRLFH LV LQ WKH
)5((=( SRVLWLRQ�

Storing measurement values on disk or paper

7KH YROWPHWHU FDQ VWRUH PHDVXUHPHQW YDOXHV RQ GLVN RU SULQW WKHP RQ
SDSHU� 7KLV LV GRQH LQ D FRPSOHWHO\ GLIIHUHQW ZD\ WR WKH RWKHU LQVWUX�
PHQWV�

7KH YROWPHWHU FDQ EH VHW WR PHDVXUH �DFTXLUH� DW IL[HG WLPHV� 7KH PHD�
VXUHG YDOXH ZLOO WKHQ EH VWRUHG RQ GLVN RU VHQW WR WKH SULQWHU�

Setting the time between two measurements

%\ DFWLYDWLQJ WKH FKRLFH TIME IURP WKH PDLQ PHQX� WKH WLPH EHWZHHQ
WZR PHDVXUHPHQWV FDQ EH VHW� $ GLDORJ ER[ DSSHDUV LQ ZKLFK WKH WLPH
FDQ EH HQWHUHG� LQ VHFRQGV� 7KH WLPH KDV WR EH EHWZHHQ � DQG ���
VHFRQGV�

Note :KHQ D WLPH shorter than 0.5 seconds LV HQWHUHG� WKH DFTXLVLWL�
RQ VSHHG LV GHWHUPLQHG E\ WKH FKDQJHV RI GLVSOD\ � RU GLVSOD\ �� (DFK
WLPH D PHDVXUHPHQW YDOXH DW WKH VFUHHQ FKDQJHV� WKH PHDVXUHG YDOXH LV
VWRUHG RQ GLVN RU SULQWHG�

Start an acquisition

%\ DFWLYDWLQJ WKH FKRLFH ACQUIRE� D SRSXS PHQX LV GLVSOD\HG� IURP
ZKLFK D VHOHFWLRQ FDQ EH PDGH ZKHWKHU WKH GDWD KDV WR EH VWRUHG RQ GLVN
RU VHQW WR WKH SULQWHU�
7KH FKRLFH DISK ZLOO FDXVH WKH GDWD WR EH VWRUHG RQ GLVN� $IWHU DFWLYDWLQJ
WKH FKRLFH� D GLDORJ ER[ DSSHDUV LQ ZKLFK D QDPH IRU WKH ILOH KDV WR EH
HQWHUHG� ,I D ILOH ZLWK WKDW QDPH H[LVWV� \RX ZLOO EH DVNHG ZKHWKHU WKDW ILOH
FDQ EH RYHUZULWWHQ� 7KH GDWD LQ WKDW ILOH ZLOO EH ORVW� $IWHU FRQILUPDWLRQ�
PHDVXULQJ VWDUWV� $W WKH IL[HG WLPHV D PHDVXUHPHQW LV WDNHQ DQG VWRUHG
RQ GLVN� 0HDVXULQJ FDQ EH FDQFHOOHG E\ SUHVVLQJ �Esc!�
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7KH FKRLFH PRINTER ZLOO FDXVH WKH PHDVXUHPHQW GDWD WR EH VHQW WR D
SULQWHU� $IWHU DFWLYDWLQJ� PHDVXULQJ VWDUWV� $W WKH IL[HG WLPHV D PHDVXUH�
PHQW LV WDNHQ DQG WKH YDOXH LV VHQW WR WKH SULQWHU� 0HDVXULQJ FDQ EH FDQ�
FHOOHG E\ SUHVVLQJ �Esc!�

,Q ERWK PRGHV� WKH PHDVXUHPHQW YDOXHV DUH SUHFHGHG E\ D EORFN RI
LQIRUPDWLRQ� ,Q WKDW EORFN LV LQGLFDWHG KRZ WKH FKDQQHOV DUH VHW DQG KRZ
WKH +,*+� /2: DQG 5(/$7,9( /(9(/6 DUH VHW� (DFK PHDVXUHPHQW LV
SUHFHGHG E\ WKH WLPH DQG GDWH RI WKH PHDVXUHPHQW�

,I D PHDVXUHG YDOXH LV KLJKHU WKDQ WKH VHOHFWHG LQSXW UDQJH� 
�����
 LV GLV�
SOD\HG� 7KLV ZLOO DOVR EH VWRUHG RQ GLVN RU SULQWHG�

Changing the display characters

%\ DFWLYDWLQJ WKH DIGIT SET FKRLFH� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ
� GLJLW WKLFNQHVVHV�

)RU H[DPSOH� ZKHQ WKH 4-PIXELS FKRLFH KDV EHHQ DFWLYDWHG� WKH GLJLW
WKLFNQHVV ZLOO EH � SL[HOV�

7KH IROORZLQJ GLJLW WKLFNQHVVHV FDQ EH VHOHFWHG� �� �� �� �� �� DQG ��
SL[HOV�
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Chapter 8
Transient recorder (device: TRANS)

7KH WUDQVLHQW UHFRUGHU LV D GLUHFW UHJLVWHULQJ PHDVXULQJ LQVWUXPHQW� GLV�
SOD\LQJ WKH FKDQJHV RI WKH LQSXW VLJQDO JUDSKLFDOO\ RQ WKH VFUHHQ RU RQ
SDSHU�

7KH WUDQVLHQW UHFRUGHU PHDVXUHV DW VHWWDEOH� IL[HG WLPHV DQG SURFHVVHV
WKH PHDVXUHG YDOXH LI QHFHVVDU\� 7KH QXPEHU RI PHDVXUHPHQWV WR EH
WDNHQ LV DOVR VHWWDEOH�

Note 7KH WUDQVLHQW UHFRUGHU GLVSOD\V D PHDVXUHG VDPSOH LPPHGLDWHO\�
WKH RVFLOORVFRSH WDNHV DOO VDPSOHV DQG WKHQ GLVSOD\V WKH FRPSOHWH SDJH�

7KH WUDQVLHQW UHFRUGHU PDLQ PHQX KDV VHYHUDO LWHPV WKDW DUH VLPLODU WR
WKH RVFLOORVFRSH� WKHUHIRU WKH\ DUH QRW GLVFXVVHG LQ WKLV FKDSWHU�

Setting the measuring type

%\ DFWLYDWLQJMEAS. MODE� D SRSXS PHQX DSSHDUV� GLVSOD\LQJ � PHD�
VXULQJ PHWKRGV�

MOMENTAL WKH PRPHQWDU\ YDOXH ZLOO EH PHDVXUHG
true RMS WKH WUXH 506 � HIIHFWLYH� YDOXH ZLOO EH PHDVXUHG
MEAN WKH PHDQ YDOXH ZLOO EH PHDVXUHG
MAX WKH PD[LPXP YDOXH RI WKH VLJQDO ZLOO EH PHDVXUHG
MIN WKH PLQLPXP YDOXH RI WKH VLJQDO ZLOO EH PHDVXUHG

7KH WUXH 506� 0($1� 0$; DQG 0,1 YDOXHV DUH FDOFXODWHG IURP � ���
VDPSOHV� 7R DYRLG PHDVXULQJ HUURUV WKH IUHTXHQF\ RI WKH PHDVXUHG VLJQDO
PXVW EH DURXQG WKH FHQWHU IUHTXHQF\ VHW �6HH DOVR 6HWWLQJ WKH IUHTXHQF\
UDQJH LQ WKH FKDSWHU 9ROWPHWHU��
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Note :KHQ WUXH 506� 0($1� 0,1 RU 0$; LV VHOHFWHG� WKH PLQLPXP
VDPSOLQJ WLPH ZLOO EH ��� VHF�

Setting the frequency range

%\ DFWLYDWLQJ WKH FREQUENCY FKRLFH� D SRSXS PHQX DSSHDUV� GLV�
SOD\LQJ � FHQWHU IUHTXHQFLHV� $ IUHTXHQF\ UDQJH LV GHWHUPLQHG IURP ��� [
I
FHQWHU

WR �� [ I
FHQWHU
�

)RU H[DPSOH� ZKHQ WKH 50 Hz RSWLRQ KDV EHHQ DFWLYDWHG� WKH VLJQDOV ZLWK
D IUHTXHQF\ RI �� +] WR ��� +] ZLOO EH FDOFXODWHG FRUUHFWO\�
7KH IUHTXHQF\ VHWWLQJ LV RQO\ HIIHFWLYH ZKHQ 7UXH 506 � HIIHFWLYH��
0($1� 0$; RU 0,1 YDOXHV DUH PHDVXUHG�

7KH IROORZLQJ FHQWHU IUHTXHQFLHV FDQ EH VHOHFWHG� �� +]� �� +]� ���
+]� ��� +]� � N+]� � N+] DQG �� N+]�

Note :KHQ WKH �� +] FHQWHU IUHTXHQF\ KDV EHHQ VHOHFWHG WKH PLQL�
PXP VDPSOLQJ WLPH ZLOO EH ��� VHF�

Setting the sampling time

%\ DFWLYDWLQJ SAMPLE TIME WKH VDPSOLQJ WLPH EHWZHHQ WZR PHDVXUHG
YDOXHV FDQ EH JLYHQ�

)RU WKH VDPSOLQJ WLPH D YDOXH EHWZHHQ ���� DQG ��� VHF FDQ EH JLYHQ�
7KHQ WKH WRWDO PHDVXULQJ WLPH FDQ EH ���������  ��������� VHF � 
������ GD\V��

Note 2Q D 3&�;7 WKH PLQLPXP VDPSOLQJ WLPH LV ���� VHF�

Note :KHQ QR PRPHQWDU\ YDOXHV DUH WDNHQ �VHH 0($6� 02'(� WKH
PLQLPXP VDPSOLQJ WLPH LV ��� VHF� RU ��� VHF DW D IUHTXHQF\ VHWWLQJ RI
��+]
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Setting the number of samples

%\ DFWLYDWLQJ WKH 6$03/(6 PHQX� WKH QXPEHU RI VDPSOHV FDQ EH JLYHQ�
)RU WKH QXPEHU RI VDPSOHV D YDOXH EHWZHHQ � DQG ������ FDQ EH JLYHQ�
7KHQ WKH WRWDO PHDVXULQJ WLPH FDQ EH ���������  ��������� VHF � 
������ GD\V��

Clear the screen

%\ DFWLYDWLQJ WKH CLEAR SCR FKRLFH� WKH VFUHHQ RI WKH WUDQVLHQW UHFRU�
GHU LV HUDVHG�

Start a measurement

:KHQ DOO VHWWLQJV DUH VHW� D PHDVXUHPHQW FDQ EH VWDUWHG� E\ DFWLYDWLQJ
MEASURE IURP WKH PDLQ PHQX� )LUVW D QDPH KDV WR EH HQWHUHG IRU WKH
ILOH WKH GDWD ZLOO EH VWRUHG LQ� ,I WKH QDPH RI DQ H[LVWLQJ ILOH LV HQWHUHG� \RX
ZLOO EH DVNHG ZKHWKHU WKLV ILOH FDQ EH RYHUZULWWHQ E\ WKH QHZ GDWD� 7KH
ROG GDWD ZLOO EH GHVWUR\HG�

:KHQ WKH QDPH LV HQWHUHG� VDPSOLQJ VWDUWV� 7KLV LV LQGLFDWHG E\ D ZLQ�
GRZ ZLWK WKH WH[W�

MEASURING..., Esc: interrupt measuring �

$W IL[HG WLPHV D VDPSOH LV WDNHQ� XQWLO WKH QXPEHU RI VDPSOHV WR EH WDNHQ
LV UHDFKHG� :KLOH VDPSOLQJ� WKH VDPSOH QXPEHU� WKH WLPH DQG WKH PHDVX�
UHG YDOXH DUH GLVSOD\HG LQYHUWHG�

Note :KHQ WKH +$1'<352%( LV FRQQHFWHG WR D UHODWLYH VORZ FRPSX�
WHU� LW PD\ RFFXU WKDW� GHSHQGLQJ RQ WKH VHOHFWHG VDPSOHWLPH� WKH VDPSOH
QXPEHU� WLPH DQG YDOXH DUH QRW EHLQJ GLVSOD\HG� 2QO\ LI HQRXJK WLPH LV
DYDLODEOH� WKH LWHPV DUH GLVSOD\HG�

:KHQ WKH WRWDO PHDVXUHPHQW WLPH LV FRPSOHWHG� WKH ZLQGRZ ZLWK WKH
WH[W GLVDSSHDUV DQG WKH GDWD LV VDYHG RQ GLVN�
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$ FURVVKDLU� XVHG IRU PHDVXULQJ� QRZ DSSHDUV� 6HH WKH FKDSWHU RVFLOORV�
FRSH +2/' IRU LQIRUPDWLRQ DERXW FRQWUROOLQJ WKH FURVVKDLU� 'XULQJ
PHDVXULQJ ZLWK WKH FURVVKDLU� WKH YDOXH� WKH VDPSOH QXPEHU DQG WKH WLPH
RI WKH VHOHFWHG VDPSOH DUH GLVSOD\HG�

:KHQ PRUH WKDQ ��� VDPSOHV DUH WDNHQ� WKH NH\V �PgUp! DQG
�PgDn! SURYLGH VZLWFKLQJ EHWZHHQ WKH SDJHV ZLWK GDWD� 7KH FXUUHQW
SDJH QXPEHU LV GLVSOD\HG LQ WKH XSSHU ULJKW FRUQHU RI WKH VFUHHQ� :LWK
�+! DQG �-! WKH VWHS VL]H FDQ EH FKDQJHG� �+! LQFUHDVHV WKH VWHS
VL]H� �-! GHFUHDVHV WKH VWHS VL]H�

$V ZLWK WKH RVFLOORVFRSH� WKH GDWD FDQ EH VKLIWHG XS DQG GRZQ RQ WKH
VFUHHQ� 7KLV LV GRQH LQ WKH VDPH ZD\ DV ZLWK WKH RVFLOORVFRSH�

Note :KHQ VZLWFKLQJ EHWZHHQ SDJHV RI GDWD� RU VKLIWLQJ WKH VLJQDO� HDFK
WLPH WKH FRPSOHWH VLJQDO LV UHDG IURP GLVN� ZKLFK PD\ WDNH VRPH WLPH�

Go to a specific sample

%\ DFWLYDWLQJ WKH GO TO FKRLFH D VDPSOH QXPEHU WR EH MXPSHG WR FDQ
EH JLYHQ� )RU H[DPSOH� ZKHQ D PHDVXUHPHQW KDV EHHQ PDGH LQYROYLQJ
������ YDOXHV� WKHQ WKH ������WK VDPSOH YDOXH FDQ EH MXPSHG WR VWUDLJKW
DZD\ E\ HQWHULQJ �������
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Chapter 9
Hardware

Connections

Pin definition HANDYPROBE

�� VWDUW FRQYHUVLRQ ��� GDWDELW � RU �
�� VHOHFW JDLQ IDFWRU � ��� FRQQHFWHG WR SLQ ��
�� VHOHFW JDLQ IDFWRU �� ��� GDWDELW � RU �
�� VHOHFW JDLQ IDFWRU � ��� GDWDELW � RU �
�� VHOHFW DWWHQXDWLRQ IDFWRU ��� ��� VHOHFW '��'� RU '��'�
�� VHOHFW $& RU '& FRXSOLQJ ��� GDWDELW � RU �
�� SRZHU VXSSO\ �� �� � YROW �� P$� ��� Q�F�
�� SRZHU VXSSO\ �� �� � YROW �� P$� ��� Q�F�
�� SRZHU VXSSO\ �� �� � YROW �� P$� ������ JURXQG
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Hardware description

7KH +$1'<352%( FRQWDLQV D IDVW � ELWV $�' FRQYHUWRU� ZKLFK JHQHUD�
WH �
V FRPSOHPHQW YDOXHV�

7KH +$1'<352%( LV FRQQHFWHG WR WKH SDUDOOHO SULQWHU SRUW RI WKH 3&
DQG QHHGV QR H[WHUQDO SRZHU VXSSOLHV� 7KH QHFHVVDU\ SRZHU LV GHOLYHUHG
E\ GDWD ELWV RI WKH SDUDOOHO SULQWHU SRUW� %\ VHWWLQJ WKH GDWD ELWV WR 1 WKH
+$1'<352%( LV VXSSOLHG ZLWK SRZHU�

Converting conversion data

  �������������������������������������������
   output value      input value          
   A/D convertor                          
  �������������������������������������������
     Hi   Lo                  127         
    0111 1111        factor* �����        
                              128         
                                          
                              126         
    0111 1110        factor* �����        
                              128         
                                          
                               1          
    0000 0001        factor* �����        
                              128         
                                          
    0000 0000          0  volt            
                                          
                                 1        
    1111 1111        - factor* �����      
                                128       
                                          
                                127       
    1000 0001        - factor* �����      
                                128       
                                          
                                128       
    1000 0000        - factor* �����      
                                128       
  �������������������������������������������
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7KH IDFWRU YDOXH GHSHQGV RQ WKH VHWWLQJ RI WKH DPSOLILHUV� 7KH EDVLF LQSXW
VHQVLWLYLW\ LV ��� YROW �� YROW SHDN WR SHDN��
7KH DPSOLILHUV FDQ EH VHW WR WKH EDVLF ,�2 SRUW DGGUHVV RI WKH SULQWHU SRUW
�GHIDXOW SRUW DGGUHVV ����� ���� DQG ��EF��
7KH VHWWLQJ E\WH KDV WKH IROORZLQJ OD\�RXW�
'� � ORZ� DPSOLILHG � WLPHV� KLJK� DPSOLILHG � WLPH�
'� � ORZ� DPSOLILHG � WLPHV� KLJK� DPSOLILHG � WLPH�
'� � ORZ� DPSOLILHG �� WLPHV� KLJK� DPSOLILHG � WLPH�
'� � ORZ� DWWHQXDWHG � WLPH� KLJK� DWWHQXDWHG �� WLPHV�
'� � ORZ� $& FRXSOLQJ� KLJK� '& FRXSOLQJ�
'� � PXVW EH KLJK�
'� � PXVW EH KLJK�
'� � PXVW EH KLJK�

�����������������������������������
 input value    factor value    
 basic address                  
�����������������������������������
 111x 0000         0.5  volt    
 111x 0001         1.0  volt    
 111x 0011         2.0  volt    
 111x 0100         5.0  volt    
 111x 0101         10   volt    
 111x 0111         20   volt    
 111x 1011         40   volt    
 111x 1100        100   volt    
 111x 1101        200   volt    
 111x 1111        400   volt    
�����������������������������������
  x= 0: AC coupling
  x= 1: DC coupling

Control signals to the handyprobe

7KH GDWD RI WKH +$1'<352%( DUH UHDG � ELWV DW D WLPH� $ FRQYHUVLRQ
F\FOH LV VWDUWHG E\ ZULWLQJ D � RQ WKH EDVLF ,�2 SRUW DGGUHVV ��� $IWHU �
�VHF WKH FRQYHUVLRQ LV FRPSOHWHG DQG WKH GDWD ELWV '��'� DUH DYDLODEOH
RQ WKH EDVLF SRUW DGGUHVV ���
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'��'� LV VHOHFWHG E\ ZULWLQJ D � RQ WKH EDVLF ,�2 SRUW DGGUHVV ��� 7KHQ�
WKH GDWD ELWV '��'� DUH DYDLODEOH RQ WKH EDVLF ,�2 SRUW DGGUHVV ��� $IWHU
UHDGLQJ '��'� D YDOXH � KDV WR EH ZULWWHQ RQ WKH EDVLF ,�2 SRUW DGGUHVV
���

  �������������������������������������
   BYTE value      drive A/D        
                                    
   basic address+2  convertor        
  �������������������������������������
                                    
   0000 0000       end of conversion 
                                    
   0000 0011       starting of a    
                   conversion and   
                   D7-D4 available  
                                    
   0000 0001       D3-D0 available  
                                    
  �������������������������������������

�������� 2µsec                  ��������
PIN 1 handyprobe        <��>                    

                               
( D0' basic address+2)        ��������������������������
                                                 

��������             �������������������
PIN 14 handyprobe            D7-D4        D3-D0 

                              
( D1' basic address+2)        ���������������

7LPLQJ VLJQDOV IRU WKH +$1'<352%( �WKH FRQWURO VLJQDOV DUH LQYHUWHG
UHODWLYH WR WKH WLPLQJ VLJQDOV� DV WKH SDUDOOHO SULQWHU SRUW VHQGV RXW WKH '�
DQG '� LQYHUWHG RQ WKH EDVLF ,�2 SRUW DGGUHVV ����

Data bits of the handyprobe

7KH GDWD E\WH RI WKH +$1'<352%( LV GLYLGHG LQWR D ��ELWV +L GDWD
VHFWLRQ DQG D ��ELWV /R GDWD VHFWLRQ�
7KH +L RU /R GDWD VHFWLRQ LV DYDLODEOH RQ WKH EDVLF ,�2 SRUW DGGUHVV ��
�ZKHQ EDVLF ,�2 SRUW DGGUHVV ��  �� WKHQ WKH +L GDWD VHFWLRQ LV DYDLOD�
EOH DQG ZKHQ WKH EDVLF ,�2 SRUW DGGUHVV ��  � WKH /R GDWD VHFWLRQ LV
DYDLODEOH��
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7KH GDWD E\WH KDV WKH IROORZLQJ OD\�RXW�

  �������������������������������������
   parallel        Hi data Lo data 
   printer port                    
   basic address+1   Byte   Byte    
  �������������������������������������
       D0             -       -    
       D1             -       -    
       D2             -       -    
       D3            D4       D0   
       D4            D5       D1   
       D5            D6       D2   
       D6            D7       D3   
       D7               -     -    
  �������������������������������������
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Chapter 10
Programming the HANDYPROBE

%HFDXVH WKH +$1'<352%( LV FRQQHFWHG WR WKH SDUDOOHO SULQWHU SRUW�
SURJUDPPLQJ WKH +$1'<352%( LV QRW HDV\� 6RPH ELWV DUH LQYHUWHG DW
WKH SDUDOOHO SULQWHU SRUW� UHFNRQ ZLWK WKLV ZKHQ SURJUDPPLQJ� ,Q WKH
H[DPSOHV EHORZ LV DVVXPHG WKDW WKH +$1'<352%( ZLOO EH FRQQHFWHG
WR WKH SDUDOOHO SULQWHU SRUW EHLQJ RQ WKH ,�2 SRUW DGGUHVV ����� ,Q WKH
H[DPSOH WKH SURJUDPPLQJ ODQJXDJH 7XUER 3DVFDO LV XVHG�

program read data;
var data                 : array[1..100] of shortint;
    i,setting,port_value : integer;
    dc                   : boolean;
begin
  port[$378]   := 224; {activate HANDYPROBE}
  port[$378+2] := 0; {initialization HANDYPROBE}
  setting      := 5; {± 10 volt input voltage}
  dc           := false; {AC coupling}
  case setting of
    1 : port_value := 224; {set 0.5 volt}
    2 : port_value := 224 +  1; {set 1.0 volt}
    3 : port_value := 224 +  3; {set 2.0 volt}
    4 : port_value := 224 +  4; {set 5.0 volt}
    5 : port_value := 224 +  5; {set 10  volt}
    6 : port_value := 224 +  7; {set 20  volt}
    7 : port_value := 224 + 11; {set 40  volt}
    8 : port_value := 224 + 12; {set 100 volt}
    9 : port_value := 224 + 13; {set 200 volt}
    10: port_value := 224 + 15; {set 400 volt}
  end;
  if dc then port_value := port_value+16; {set DC}
  port[$378] := port_value;
  for i := 1 to 100 do
  begin
    port[$378+2] := 1; {start conversion}
    data[i] := (port[$378+1] and 120) shl 1; {read D7-D4}
    port[$378+2] := 3; {select D3-D0}
    data[i] := (port[$378+1] and 120) shr 3+data[i]; {read D3-D0}
    port[$378+2] := 0; {end of conversion}
  end;
  for i := 1 to 100 do 
    writeln(data[i]:8);
end.
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$W WKH LQVWUXFWLRQ SRUW>����@� SRUWBYDOXH WKH FKDQQHO VHQVLWLYLW\ DQG
FRXSOLQJ DUH VHW�
���� FRUUHVSRQGV ZLWK SULQWHU SRUW QR� � �/37���
%HWZHHQ WKH VWDUWLQJ RI D FRQYHUVLRQ F\FOH �SRUW>����@� ��� DQG UHDGLQJ
RI WKH +L E\WH �GDWD>L@� �SRUW>����@ DQG ���� VKO ��� PXVW EH DW OHDVW �
�VHF IRU WKH FRQYHUVLRQ�
7KH LQVWUXFWLRQ SRUW>������@� � SODFHV WKH GDWD ELWV '��'� RQ WKH
GDWD OLQH�
7KH LQVWUXFWLRQ SRUW>������@� � LQLWLDWHV WKH $�' FRQYHUWRU IRU D QHZ
FRQYHUVLRQ F\FOH�
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Chapter 11
Specifications

Hardware

A/D convertor

VDPSOLQJ IUHTXHQF\ ��� N+]
FRQYHUVLRQ WLPH � PVHF
LQSXW VHQVLWLYLW\ ��� PYROW �UHVROXWLRQ � �YROW�

� YROW �UHVROXWLRQ � �YROW�
� YROW �UHVROXWLRQ �� �YROW�
� YROW �UHVROXWLRQ �� PYROW�
�� YROW �UHVROXWLRQ �� PYROW�
�� YROW �UHVROXWLRQ ��� PYROW�
�� YROW �UHVROXWLRQ ��� PYROW�
��� YROW �UHVROXWLRQ ���� YROW�
��� YROW �UHVROXWLRQ ���� YROW�
��� YROW �UHVROXWLRQ ���� YROW�

PD[LPXP RYHUORDG YROWDJH ���� YROW 3HDN 3HDN� �� +]
LQSXW LPSHGDQFH !� 0RKP � �� S)
FRXSOLQJ $&�'&
UHVROXWLRQ � ELWV  ��� �
DFFXUDF\ � � � � /6%
EDQGZLGWK '& WR �� N+]

General

RSHUDWLRQ WHPSHUDWXUH �(& �� ��� (&
VWRUDJH WHPSHUDWXUH ���(& �� ��� (&
UHODWLYH KXPLGLW\ � � �� �� �
GLPHQVLRQV KHLJKW �� PP

OHQJWK ��� PP
ZLGWK �� PP

ZHLJWK DSSUR[� ��� JUDP
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Software

Spectrum analyzer

IUHTXHQF\ UDQJH ����� � �� +] �UHVROXWLRQ ����� +]�
���� � �� +] �UHVROXWLRQ ���� +]�
��� � �� +] �UHVROXWLRQ ��� +]�
���� � ��� +] �UHVROXWLRQ ���� +]�
��� � ��� +] �UHVROXWLRQ ��� +]�
��� � ��� +] �UHVROXWLRQ ��� +]�
��� � ���� +] �UHVROXWLRQ ��� +]�
��� � ���� +] �UHVROXWLRQ ��� +]�
���� � ���� +] �UHVROXWLRQ ���� +]�
���� � ����� +] �UHVROXWLRQ ���� +]�

�QRW DW D 3&�;7� ���� � ����� +] �UHVROXWLRQ ���� +]�
�PD\EH QRW DW D 3&�;7� ��� � ����� +] �UHVROXWLRQ ���� +]�
IUHTXHQF\�D[LV PDJQLILFDWLRQ � ��� �� WLPHV
\�D[LV OLQHDU�G%
ZLQGRZV UHFWDQJOH ZLQGRZ

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

GLVWRUWLRQ PHDVXULQJ �� KDUPRQLFV RI WKH JURXQG IUHTXHQF\
KDUGFRS\ PDWUL[ DQG ODVHU SULQWHU

Oscilloscope

\�D[LV PDJQLILFDWLRQ ����� WLPHV
WULJJHULQJ SRVLWLYH VORSH� QHJDWLYH VORSH
WULJJHU VHQVLWLYLW\ ���������� ',9
WULJJHU UHVROXWLRQ ���� WLPHV IXOO VFDOH
WULJJHU WLPH�RXW ������ ',9
H[WHUQDO WULJJHULQJ NH\ERDUG
RIIVHW UDQJH ������ �
RIIVHW UHVROXWLRQ ���� WLPHV IXOO VFDOH
LQYHUW VRIWZDUH
KDUGFRS\ PDWUL[ DQG ODVHU SULQWHU
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WLPH EDVH �QRW DW D 3&�;7� ��� PVHF�GLY
�PD\EH QRW DW D 3&�;7� ��� PVHF�GLY

��� PVHF�GLY
��� PVHF�GLY
���� PVHF�GLY
���� PVHF�GLY
���� PVHF�GLY
��� VHF�GLY
��� VHF�GLY
��� VHF�GLY
��� VHF�GLY
��� VHF�GLY

DFFXUDF\ RI WLPH EDVH � �
WLPH�D[LV PDJQLILFDWLRQ ����� WLPHV
VHWWLQJ DFFXUDF\ WLPH�D[LV PDJQLILFDWLRQ ���� �
QRPEHU RI VDPSOHV /,9( ���

+2/' ����

True RMS voltmeter

DFFXUDF\ 7UXH 506 ����
3HDN7R 3HDN ����

$YHUDJH ����
PHDVXULQJ PHWKRG WUXH 506� PHDQ� PLQ� PD[� PRPHQWDU\�

G%P� SRZHU� FUHVW IDFWRU DQG IUHTXHQF\ YDOXHV
GLVSOD\ DELOLWLHV� �� �� ��� ���� �������� ���� ���� ! WKHQ� � WKHQ

!� &203� �!+, /2� 0$;� 0,1� /2* ����� DQG /2* �����
GLVSOD\ KHLJKW ����� LQFK � ������� PP� GHSHQGLQJ RQ WKH PRQLWRU
IUHTXHQF\ UDQJH �� +]� �� +]� ��� +]� ��� +]� � N+]� � N+]� �� N+]
YROWDJH UDQJH ��� PYROW �UHVROXWLRQ � PYROW�

� YROW �UHVROXWLRQ � PYROW�
� YROW �UHVROXWLRQ �� PYROW�
� YROW �UHVROXWLRQ �� PYROW�
�� YROW �UHVROXWLRQ �� PYROW�
�� YROW �UHVROXWLRQ��� PYROW�
�� YROW �UHVROXWLRQ��� PYROW�
��� YROW �UHVROXWLRQ ���� YROW�
��� YROW �UHVROXWLRQ ���� YROW�
��� YROW �UHVROXWLRQ ���� YROW�
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PD[LPXP RYHUORDG YROWDJH ���� YROW SHDN WR SHDN
GDWD DFTXLUH WR GLVN DQG WR SULQWHU

Transient recorder

PHDVXULQJ WLPH EHWZHHQ WZR PHDVXULQJ SRLQWV ��������� VHF
DW D 3&�;7 WKH PLQLPXP WLPH LV ���� VHF

PD[LPXP QXPEHU RI PHDVXULQJ SRLQWV WR EH WDNHQ ������
WLPH�D[LV PDJQLILFDWLRQ ����� WLPHV
JDLQ IDFWRU ����� WLPHV
RIIVHW IDFWRU ���������������
PHDVXULQJ PHWKRG WUXH 506� PHDQ� PLQ� PD[ DQG PRPHQWDU\
KDUGFRS\ PDWUL[ DQG ODVHU SULQWHU







,I \RX KDYH DQ\ VXJJHVWLRQV DQG�RU UHPDUNV UHJDUGLQJ WKH SURJUDP� WKH
+$1'<352%( RU WKH PDQXDO� SOHDVH FRQWDFW�

XQWLO -XQH ��� �����

- TiePie engineering � 7LH3LH HQJLQHHULQJ
P.O. Box 115 %DWWHQVHUUHHG �
8900 AC  LEEUWARDEN ���� $5 -25:(5'
The Netherlands 7KH 1HWKHUODQGV
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$IWHU -XQH ��� �����

- TiePie engineering � 7LH3LH HQJLQHHULQJ
P.O. Box 290 .RSHUVODJHUVVWUDDW ��
8600 AG  SNEEK ���� :/ 61((.
The Netherlands 7KH 1HWKHUODQGV

7HO�� ��� ��� ��� ���
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