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WLJW��GD��GLHVHV�3URGXNW�]XP�
=HLWSXQNW�GHU�$XVOLHIHUXQJ�DE�
:HUN�GHQ�YHU|IIHQWOLFKWHQ�
WHFKQLVFKHQ�'DWHQ�HQWVSULFKW��
$JLOHQW�EHVFKHLQLJW�ZHLWHU��
GD��GLH�.DOLEULHUXQJVPHVVXQ�
JHQ�LP�8QLWHG�6WDWHV�1DWLRQDO�
,QVWLWXWH�RI�6WDQGDUGV�DQG�
7HFKQRORJ\��IU�KHU�1DWLRQDO�
%XUHDX�RI�6WDQGDUGV��¥�LP�
5DKPHQ�GHU�0|JOLFKNHLWHQ�
GHU�.DOLEULHUXQJVHLQULFKWXQ�
JHQ�GLHVHV�,QVWLWXWV�¥�XQG�DQ�
GHQ�.DOLEULHUXQJVHLQULFKWXQ�
JHQ�DQGHUHU�0LWJOLHGHU�GHU�
,QWHUQDWLRQDO�6WDQGDUGV�
2UJDQL]DWLRQ�QDFKYROO]RJHQ�
ZHUGHQ�N|QQHQ�

*HZlKUOHLVWXQJ

)�U�GLHVHV�$JLOHQW�3URGXNW�
ZLUG�I�U�GLH�'DXHU�YRQ�GUHL�
-DKUHQ�DE�GHP�=HLWSXQNW�GHU�
/LHIHUXQJ�HLQH�*DUDQWLH�JHJHQ�
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Vorsicht
'LHVHV�6\PERO�ZHLVW�DXI�HLQH�
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� 6RIWZDUH�.DOLEULHUXQJ��NHLQH�LQWHUQHQ�-XVWLHUXQJHQ�HUIRUGHUOLFK
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'&�6WURPYHUVRUJXQJHQ�PLW�HLQHP�
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Frontplatte 

1 Taste “unterer Spannungsbereich” 
2 Taste “oberer Spannungsbereich” 
3 Taste “Überspannungsschutz ein/aus” 
4 Taste “Begrenzungswerte” 
5 Taste “Spannung/Strom” 
6 Taste “Einstellung abrufen/Reset”

  7 Taste “Einstellung abspeichern/Lokal”
  8 Taste “View-Menü / Kalibrierung” 
  9 Taste “I/O-Konfiguration / Sperren”
10 Taste “Ausgang ein/aus” 
11 Auflösungswahltasten
12 Drehknopf
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Überblick über die Frontplattentasten und -menüs

'LHVHU�$EVFKQLWW�JLEW�HLQHQ�hEHUEOLFN��EHU�GLH�)URQWSODWWHQWDVWHQ�XQG��PHQ�V�
'LH�0HQ�V�I�KUHQ�6LH�GXUFK�DOOH�(LQVWHOOXQJHQ�KLQGXUFK��GLH�6LH�]XP�.RQILJX�
ULHUHQ�HLQHU�EHVWLPPWHQ�)XQNWLRQ�RGHU�%HWULHEVDUW�YRUQHKPHQ�P�VVHQ�

1 Taste “unterer Spannungsbereich”  Hiermit wählen Sie den unteren 
Spannungsbereich; in diesem Bereich kann das Gerät den spezifizierten 
maximalen Ausgangsstrom liefern.

2 Taste zur “oberer Spannungsbereich”  Hiermit wählen Sie den oberen 
Spannungsbereich; in diesem Bereich kann kann das Gerät die spezifizierte 
maximale Ausgangsspannung liefern. 

3 Taste “Überspannungsschutz ein/aus”  Hiermit können Sie den Über-
spannungsschutz aktivieren oder deaktivieren, die Ansprechschwelle vorge-
ben und den Überspannungszustand zurücksetzen.

4 Taste “Begrenzungswerte”  Bei Betätigung dieser Taste werden die 
Spannungs- und Strombegrenzungswerte im Display angezeigt und lassen 
sich anschließend mit dem Drehknopf ändern. 

5 Taste “Spannung/Strom”  Hiermit wählen Sie die Funktion des Drehknopfs 
(Einstellung von Spannungs- oder Stromwerten).

6 Taste “Einstellung abrufen”   Hiermit können Sie eine der in den Registern 
‘‘1’’ bis ‘‘5’’ abgespeicherten Einstellungen abrufen oder (durch Wahl der 
Menü-Option “RESET” das Gerät in die Grundeinstellung bringen (äquivalent 
zum Befehl *RST).

7 Taste “Einstellung abspeichern / Lokal” 1  Hiermit können Sie bis zu fünf 
Einstellungen nichtflüchtig unter einem anwendungsbezogen Namen abspei-
chern / das Gerät aus der Betriebsart “Fernprogrammierung” in den Lokal-
betrieb (manuelle Bedienung) zurückschalten.

8 Taste “View-Menü / Kalibrierung” 2  Hiermit können Sie Fehlercodes und 
Fehlermeldungen, die Kalibrierinformation und die Firmware-Version anzei-
gen lassen / auf die Kalibrierfunktionen zugreifen.

9 Taste “I/O-Konfiguration / Sperren” 3 Hiermit können Sie das Gerät für die 
Betriebsart “Fernprogrammierung” konfigurieren / die Kalibrierfunktionen 
sperren oder freigeben.

1:HQQ�GDV�*HUlW�VLFK�LQ�GHU�%HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�EHILQGHW��GLHQW�
GLHVH�7DVWH�DOV�Local �7DVWH�
26LH�N|QQHQ�GLH�%HWULHEVDUW�§.DOLEULHUHQ¨�DNWLYLHUHQ��LQGHP�6LH�GLHVH�7DVWH�
EHLP�(LQVFKDOWHQ�GHV�*HUlWHV�JHGU�FNW�KDOWHQ�
3:HQQ�GDV�*HUlW�VLFK�LQ�GHU�%HWULHEVDUW�§.DOLEULHUXQJ¨�EHILQGHW��GLHQW�GLHVH�
7DVWH�]XP�6SHUUHQ�E]Z��)UHLJHEHQ�GHU�.DOLEULHUIXQNWLRQHQ��
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10 Taste “Ausgang ein/aus”   Hiermit können Sie den Ausgang aktivieren oder 
deaktivieren.  

11 Auflösungswahltasten   Hiermit können Sie den Cursor (blinkende Ziffer) 
nach rechts oder links verschieben und die Laufgeschwindigkeit des im 
“View”-Menü angezeigten Textes vergrößeren oder verringern.

12 Drehknopf   Durch Drehen im Uhrzeigersinn bzw. gegen den Uhrzeigersinn 
können Sie den Wert der blinkenden Ziffer inkrementieren bzw. dekremen-
tieren.
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Spannungs- und Strombegrenzungseinstellung über die 
Frontplatte 

Nachfolgend wird beschrieben, wie die Spannungs- und Strombegrenzung 
von der Frontplatte aus eingestellt wird.

1 Wählen Sie nach dem Einschalten des Gerätes mit Hilfe der Bereichswahl-
tasten den gewünschten Spannungsbereich.

2 Drücken Sie die Taste �. Daraufhin werden die Begrenzungswerte im 
Display angezeigt.

3 Verschieben Sie den Cursor (blinkende Ziffer) mit Hilfe der Auflösungswahl-
tasten zur gewünschten Stelle und stellen Sie mit Hilfe des Drehknopfs den 
gewünschten Spannungsbegrenzungswert ein. Falls das Display sich wegen 
Zeitüberschreitung abschaltet, drücken Sie nochmals .

4 Drücken Sie , um den Drehknopf für Stromeinstellung zu konfigurieren.
5 Verschieben Sie den Cursor (blinkende Ziffer) mit Hilfe der Auflösungswahl-

tasten zur gewünschten Stelle und stellen Sie mit Hilfe des Drehknopfs den 
gewünschten Strombegrenzungswert ein.

6 Drücken Sie zum Aktivieren des Ausgangs �. Nach etwa fünf Sekunden 
geht das Display automatisch wieder in die Betriebsart “Ausgangsüber-
wachung” über und zeigt die aktuellen Ausgangsspannungs- und Ausgangs-
stromwerte an.

A n m e r k u n g Alle Tasten und der Drehknopf können mit Hilfe von Fernsteuerungsbefehlen 
deaktiviert werden. Die Tasten und der Drehknopf sind nur in der Betriebsart Local  
benutzbar.

Zum Ändern der Spannungs- und Strombegrenzungswerte benutzen Sie 
die Bereichswahltasten, die Taste “Spannung/Strom”, die Auflösungs-
wahltasten und den Drehknopf.

+

Low

High

oder

Display
Limit

Display
Limit

Current
Voltage

On/Off
Output
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Display-Anzeigen

Adrs Die Stromversorgung wurde über die Fernprogrammierungs-
schnittstelle als Empfänger oder Sender adressiert.

Rmt Die Stromversorgung befindet sich in der Betriebsart “Fern-
programmierung”. 

8V* Der untere Spannungsbereich wurde gewählt. 
20V* Der obere Spannungsbereich wurde gewählt. 
35V** Der untere Spannungsbereich wurde gewählt. 
60V** Der obere Spannungsbereich wurde gewählt. 
OVP Wenn diese Anzeige leuchtet, ist die Überspannungsschutzfunk-

tion aktiv. Wenn diese Anzeige blinkt, hat der Überspannungs-
schutz angesprochen.

CAL Die Stromversorgung befindet sich in der Betriebsart “Kalibrierung”. 
Limit Im Display werden die programmierten Spannungs- und Strombe-

grenzungswerte angezeigt. 
ERROR Es liegen Hardware- oder Fernprogrammierungsfehler vor, und das 

“Error”-Bit wurde noch nicht zurückgesetzt.
OFF Der Ausgang der Stromversorgung wurde deaktiviert (siehe 

Seite 61 für weitere Informationen).
Unreg Der Ausgang der Stromversorgung befindet sich im Betriebszu-

stand “ungeregelt” (weder CV noch CC).
CV Die Stromversorgung befindet sich in der Betriebsart “Konstant-

spannung”. 
CC Die Stromversorgung befindet sich in der Betriebsart “Konstant-

strom”. 
Zum Überprüfen aller Display-Anzeigen halten Sie beim Einschalten der 
Stromversorgung die Taste  gedrückt.Display

Limit

*Für Modelle E3640A/42A/44A.     **Für Modelle E3641A/43A/45A. 
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Rückwand 

$QPHUNXQJ��'HU�+HUVWHOOHUFRGH�GHV�&�7LFNV�I�U�GLH�0RGHOOH�(����$���$�ODXWHW�
1������

Die Frontplattentaste  die zu folgenden Zwecken:
• Wahl zwischen GPIB- oder RS-232-Schnittstelle (siehe Kapitel 3).
• Vorgabe der GPIB-Adresse (siehe Kapitel 3).
• Vorgabe der Baudrate und Parität für die RS-232-Schnittstelle (siehe 

Kapitel 3).

1  Netzanschluss
2  Netzsicherungshalter
3  Netzanschlussmodul

4  RS-232-Schnittstelle
5  GPIB- (IEEE-488) Schnittstelle
6  Anschlüsse auf der Rückwand

I/O
Config
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6FKQHOOHU�(LQVWLHJ����.DSLWHO���HUOlXWHUW�GLH�ZLFKWLJVWHQ�%HGLHQXQJVHOHPHQWH�
XQG�)XQNWLRQHQ�I�U�GLH�PDQXHOOH�%HWULHEVDUW�

$OOJHPHLQH�,QIRUPDWLRQHQ����.DSLWHO���HQWKlOW�HLQH�DOOJHPHLQH�%HVFKUHLEXQJ�
GHU�6WURPYHUVRUJXQJ��'LHVHV�.DSLWHO�HQWKlOW�DX�HUGHP�$QZHLVXQJHQ�]XU�
,QVWDOODWLRQ�GHU�6WURPYHUVRUJXQJ�XQG�]XP�$QVFKOXVV�GHU�/DVW�

0DQXHOOH�%HWULHEVDUW����.DSLWHO���EHVFKUHLEW�DXVI�KUOLFK�GLH�)URQWSODWWHQ�
WDVWHQ�XQG�GLH�PDQXHOOH�%HGLHQXQJ�GHV�*HUlWHV��'LHVHV�.DSLWHO�HUOlXWHUW�
DX�HUGHP��ZLH�GLH�6WURPYHUVRUJXQJ�I�U�GLH�%HWULHEVDUW�§)HUQSURJUDPPLH�
UXQJ¨�NRQILJXULHUW�ZLUG��XQG�JLEW�HLQH�NXU]H�(LQI�KUXQJ�LQ�GLH�
.DOLEULHUIXQNWLRQHQ�

)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�¥�5HIHUHQ]LQIRUPDWLRQHQ����.DSLWHO�
��HQWKlOW�5HIHUHQ]LQIRUPDWLRQHQ�]XU�)HUQSURJUDPPLHUXQJ�GHU�6WURPYHUVRU�
JXQJ��'LHVHV�.DSLWHO�HUOlXWHUW�DX�HUGHP��ZLH�PDQ�=XVWDQGVPHOGXQJHQ�SUR�
JUDPPLHUW�

)HKOHUPHOGXQJHQ���.DSLWHO���OLVWHW�GLH�)HKOHUPHOGXQJHQ�DXI��GLH�EHLP�%HWULHE�
GHU�6WURPYHUVRUJXQJ�DXIWUHWHQ�N|QQHQ��'LH�(UOlXWHUXQJHQ�]X�GHQ�)HKOHUPHO�
GXQJHQ�KHOIHQ�,KQHQ��GDV�3UREOHP�HLQ]XNUHLVHQ�XQG�]X�EHKHEHQ�

$QZHQGXQJVSURJUDPPH����.DSLWHO���HQWKlOW�HLQLJH�W\SLVFKH�$QZHQGXQJVSUR�
JUDPPH��GLH�,KQHQ�DOV�9RUODJHQ�I�U�GLH�(QWZLFNOXQJ�HLJHQHU�$QZHQGXQJVSUR�
JUDPPH�GLHQHQ�VROOHQ�

7XWRULDO�����.DSLWHO���HUOlXWHUW�GLH�)XQNWLRQVZHLVH�OLQHDUHU�6WURPYHUVRUJXQJHQ�
JDQ]�DOOJHPHLQ�XQG�HQWKlOW�DX�HUGHP�VSH]LHOOH�+LQZHLVH�]XP�%HWULHE�GHU�LQ�
GLHVHP�+DQGEXFK�EHVFKULHEHQ�0RGHOOH�

6SH]LILNDWLRQHQ�����.DSLWHO���HQWKlOW�HLQH�$XIVWHOOXQJ�GHU�6SH]LILNDWLRQHQ�GHU�
6WURPYHUVRUJXQJ�

6HUYLFH�,QIRUPDWLRQHQ�����'LHVHV�.DSLWHO��LQ�(QJOLVFK��HQWKlOW�+LQZHLVH�]XU�
5�FNVHQGXQJ�GHV�*HUlWHV�DQ�$JLOHQW�7HFKQRORJLHV��%HVFKUHLEXQJHQ�YRQ�
9HULILNDWLRQV��XQG�.DOLEULHUSUR]HGXUHQ��HLQH�(UVDW]WHLOOLVWH�VRZLH�%DXWHLO�
/DJHSOlQH�XQG�6FKDOWELOGHU�
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Wenn Sie Fragen zum Betrieb Ihrer Stromversorgung haben, setzen Sie sich mit 
der nächstgelegen Niederlassung von Agilent Technologies in Verbindung, oder 
rufen Sie in den USA die Nummer 1-800-452-4844 an.

Sollte Ihre Stromversorgung wider Erwarten innerhalb von drei Jahren nach dem 
Kauf ausfallen, so wird Agilent Technologies das Gerät kostenlos reparieren 
oder ersetzen. Setzen Sie sich in diesem Fall mit der nächstgelegen Niederlassung 
von Agilent Technologies in Verbindung, oder rufen Sie in den USA die Nummer 
1-800-258-5165 ("Express Exchange") an.
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)HUQSURJUDPPLHUXQJ ����������������������������������������������������������������������

.DSLWHO����6SH]LILNDWLRQHQ

6SH]LILNDWLRQHQ ��������������������������������������������������������������������������������
=XVlW]OLFKH�'DWHQ ����������������������������������������������������������������������������
$QKDQJ���6HUYLFH�,QIRUPDWLRQHQ
2SHUDWLQJ�&KHFNOLVW�������������������������������������������������������������������������

,V�WKH�3RZHU�6XSSO\�,QRSHUDWLYH"����������������������������������������������
'RHV�WKH�3RZHU�6XSSO\�)DLO�6HOI�7HVW" �������������������������������������

7\SHV�RI�6HUYLFH�$YDLODEOH ��������������������������������������������������������������
6WDQGDUG�5HSDLU�6HUYLFH��ZRUOGZLGH����������������������������������������
([SUHVV�([FKDQJH��8�6�$��RQO\� �����������������������������������������������

5HSDFNLQJ�IRU�6KLSPHQW������������������������������������������������������������������
(OHFWURVWDWLF�'LVFKDUJH��(6'��3UHFDXWLRQV�����������������������������������
6XUIDFH�0RXQW�5HSDLU����������������������������������������������������������������������
7R�5HSODFH�WKH�3RZHU�/LQH�)XVH ����������������������������������������������������
7URXEOHVKRRWLQJ�+LQWV���������������������������������������������������������������������

8QLW�5HSRUWV�(UURUV�����WR������������������������������������������������������
8QLW�)DLOV�6HOI�7HVW���������������������������������������������������������������������
%LDV�6XSSOLHV�3UREOHPV �������������������������������������������������������������

6HOI�7HVW�3URFHGXUHV �����������������������������������������������������������������������
3RZHU�2Q�6HOI�7HVW ��������������������������������������������������������������������
&RPSOHWH�6HOI�7HVW���������������������������������������������������������������������

*HQHUDO�'LVDVVHPEO\�����������������������������������������������������������������������
5HFRPPHQGHG�7HVW�(TXLSPHQW������������������������������������������������������
7HVW�&RQVLGHUDWLRQV�������������������������������������������������������������������������
2SHUDWLRQ�9HULILFDWLRQ�DQG�3HUIRUPDQFH�7HVWV������������������������������
0HDVXUHPHQW�7HFKQLTXHV ���������������������������������������������������������������

6HWXS�IRU�0RVW�7HVWV ������������������������������������������������������������������
&XUUHQW�0RQLWRULQJ�5HVLVWRU �����������������������������������������������������
*HQHUDO�0HDVXUHPHQW�7HFKQLTXHV��������������������������������������������
(OHFWURQLF�/RDG��������������������������������������������������������������������������
3URJUDPPLQJ������������������������������������������������������������������������������

&RQVWDQW�9ROWDJH��&9��9HULILFDWLRQV�����������������������������������������������
&RQVWDQW�9ROWDJH�7HVW�6HWXS �����������������������������������������������������
9ROWDJH�3URJUDPPLQJ�DQG�5HDGEDFN�$FFXUDF\ �����������������������
&9�/RDG�(IIHFW��/RDG�5HJXODWLRQ� ��������������������������������������������
&9�6RXUFH�HIIHFW��/LQH�5HJXODWLRQ��������������������������������������������
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Schneller Einstieg

:HQQ�6LH�,KUH�QHXH�6WURPYHUVRUJXQJ�HUKDOWHQ��ZHUGHQ�6LH�VLFK�]XQlFKVW�PLW�
GHU�)URQWSODWWH�XQG�GHQ�%HGLHQXQJVHOHPHQWHQ�YHUWUDXW�PDFKHQ��'LH�LQ�GLHVHP�
.DSLWHO�EHVFKULHEHQHQ�hEXQJHQ�]HLJHQ�,KQHQ��ZLH�GLH�6WURPYHUVRUJXQJ�I�U�
GHQ�(LQVDW]�YRUEHUHLWHW�ZLUG�XQG�ZLH�GLH�ZLFKWLJVWHQ�)XQNWLRQHQ�EHQXW]W�
ZHUGHQ�

'LHVHV�.DSLWHO�VROOWH�VRZRKO�YRQ�XQHUIDKUHQHQ�DOV�DXFK�YRQ�HUIDKUHQHQ�
%HQXW]HUQ�JHOHVHQ�ZHUGHQ��GD�HV�EHVWLPPWH�.RQWUROOPD�QDKPHQ�EHVFKUHLEW��
GLH�YRU�GHU�,QEHWULHEQDKPH�GHV�*HUlWHV�GXUFKJHI�KUW�ZHUGHQ�VROOWHQ�

,Q�GLHVHP�JHVDPWHQ�.DSLWHO�ZLUG�GLH�MHZHLOV�]X�GU�FNHQGH�7DVWH�OLQNV�
QHEHQ�GHP�7H[W�GDUJHVWHOOW�
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1

Eingangskontrolle

'LH�QDFKIROJHQG�EHVFKULHEHQH�.RQWUROOH�GLHQW�]XU�hEHUSU�IXQJ�GHU�)XQNWLRQV�
IlKLJNHLW�GHU�6WURPYHUVRUJXQJ�

� .RQWUROOLHUHQ�6LH�GLH�JHOLHIHUWHQ�7HLOH�

6WHOOHQ�6LH�VLFKHU��GDVV�IROJHQGH�7HLOH�PLW�GHU�6WURPYHUVRUJXQJ�JHOLHIHUW�ZXU�
GHQ��:HQQ�HWZDV�IHKOW��VHW]HQ�6LH�VLFK�ELWWH�PLW�GHU�QlFKVWJHOHJHQHQ�*HVFKlIWV�
VWHOOH�YRQ�$JLOHQW�7HFKQRORJLHV�LQ�9HUELQGXQJ�

��(LQ�GHQ�QDWLRQDOHQ�1RUPHQ�HQWVSUHFKHQGHV�1HW]NDEHO�

��'DV�YRUOLHJHQGH��%HQXW]HUKDQGEXFK�

��'DV�+DQGEXFK�4XLFN�5HIHUHQFH�

��(LQ�.DOLEULHU]HUWLILNDW�

� 6FKOLH�HQ�6LH�GLH�6WURPYHUVRUJXQJ��EHU�GDV�PLWJHOLHIHUWH�1HW]NDEHO�
DQ�GDV�6WURPQHW]�DQ��XQG�VFKDOWHQ�6LH�GDV�*HUlW�HLQ�

'LH�6WURPYHUVRUJXQJ�I�KUW�HLQHQ�6HOEVWWHVW�DXV��ZlKUHQG�GHVVHQ�GDV�'LVSOD\�
NXU]�DXIOHXFKWHW��$X�HUGHP�ZLUG�GLH�*3,%�$GUHVVH�DQJH]HLJW��:HQQ�6LH�
VlPWOLFKH�'LVSOD\�$Q]HLJHQ��EHUSU�IHQ�P|FKWHQ��KDOWHQ�6LH�EHLP�(LQVFKDOWHQ�
GHU�6WURPYHUVRUJXQJ�GLH�7DVWH� �JHGU�FNW��HV�OHXFKWHQ�GDQQ�VlPWOLFKH�
'LVSOD\�$Q]HLJHQ�DXI��)DOOV�GLH�6WURPYHUVRUJXQJ�VLFK�QLFKW�HLQVFKDOWHQ�OlVVW��
VLHKH�6HLWH����

� ,QLWLLHUHQ�6LH�HLQHQ�YROOVWlQGLJHQ�6HOEVWWHVW��

'HU�YROOVWlQGLJH�6HOEVWWHVW�XPIDVVW�DX�HU�GHQ�7HVWV��GLH�EHLP�(LQVFKDOW�
6HOEVWWHVW�GXUFKJHI�KUW�ZHUGHQ��QRFK�HLQH�5HLKH�ZHLWHUHU�7HVWV��'U�FNHQ�6LH�
EHLP�(LQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�GLH�7DVWH� �XQG�ODVVHQ�6LH�GLHVH�
7DVWH�VR�ODQJH�JHGU�FNW��ELV�6LH�HLQHQ�ODQJHQ�3LHSWRQ�K|UHQ��:HQQ�6LH�QDFK�
GLHVHP�3LHSWRQ�GLH�7DVWH�ORVODVVHQ��EHJLQQW�GHU�6HOEVWWHVW�

)DOOV�EHLP�6HOEVWWHVW�HLQ�)HKOHU�DXIWULWW��PXVV�GDV�*HUlW�DQ�$JLOHQW�
7HFKQRORJLHV�]XU�FNJHVHQGHW�ZHUGHQ��/HVHQ�6LH�LQ�GLHVHP�)DOO�ELWWH�GLH�
GLHVEH]�JOLFKHQ�+LQZHLVH�LP�.DSLWHO�§6HUYLFH�,QIRUPDWLRQHQ¨�

A n m e r k u n g Die Stromversorgung wird mit einem den Normen des Bestimmungslandes entspre-
chenden Netzkabel geliefert. Das mitgelieferte Netzkabel ist dreiadrig; die dritte Ader 
dient als Schutzleiter. Eine ordnungsgemäße Schutzerdung des Gerätes ist nur 
gewährleistet, wenn das Netzkabel in eine Schutzkontakt-Steckdose gesteckt wird. Das 
Gerät darf nur betrieben werden, wenn es ordnungsgemäß schutzgeerdet ist.

Display
Limit

Display
Limit
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Ausgangsüberprüfung

%HL�GHQ�IROJHQGHQ�3UR]HGXUHQ�ZLUG��EHUSU�IW��RE�GLH�6WURPYHUVRUJXQJ�GLH�
VSH]LIL]LHUWHQ�$XVJDQJVZHUWH�HUUHLFKW�XQG�RUGQXQJVJHPl��DXI�PDQXHOOH�%H�
GLHQXQJVPD�QDKPHQ�UHDJLHUW��$XVI�KUOLFKH�,QIRUPDWLRQHQ��EHU�3HUIRUPDQFH��
XQG�9HULIL]LHUXQJVWHVWV�ILQGHQ�6LH�LP�.DSLWHO�6HUYLFH�,QIRUPDWLRQHQ�

$QPHUNXQJ��)DOOV�EHL�GHU�$XVJDQJV�EHUSU�IXQJ�HLQ�)HKOHU�DXIWULWW��OHXFKWHW�
GLH�$Q]HLJH�ERROR�DXI��6LHKH�I�U�ZHLWHUH�,QIRUPDWLRQHQ��)HKOHUPHOGXQJHQ��
6HLWH ����II��LQ�.DSLWHO���

Überprüfung der Ausgangsspannung

,Q�GHQ�QDFKIROJHQGHQ�6FKULWWHQ�ZHUGHQ�GLH�ZLFKWLJVWHQ�)XQNWLRQHQ��ZHOFKH�
GLH�$XVJDQJVVSDQQXQJ�EHWUHIIHQ��LP�ODVWIUHLHQ�=XVWDQG��EHUSU�IW�

� 6FKDOWHQ�6LH�GLH�6WURPYHUVRUJXQJ�HLQ�

'LH�6WURPYHUVRUJXQJ�EHILQGHW�VLFK�QDFK�GHP�(LQVFKDOWHQ�LP�§3RZHU�RQ���
5HVHW�¨=XVWDQG��GHU�$XVJDQJ�LVW�LQDNWLY��GLH�$Q]HLJH�OFF�OHXFKWHW���HV�LVW�GHU�
XQWHUH�6SDQQXQJVEHUHLFK�JHZlKOW��GLH�$Q]HLJH�OVP�XQG�GLH�$Q]HLJH�I�U�GHQ�
XQWHUHQ�6SDQQXQJVEHUHLFK��EHLP�0RGHOO�(����$�EHLVSLHOVZHLVH�8V��OHXFKWHQ��
GHU�'UHKNQRSI�LVW�I�U�6SDQQXQJVHLQVWHOOXQJ�NRQILJXULHUW�

� $NWLYLHUHQ�6LH�GLH�$XVJlQJH�

'LH�$Q]HLJH�OFF�HUOLVFKW��XQG�GLH�$Q]HLJH�CV�OHXFKWHW�DXI��%HDFKWHQ�6LH��GDVV�
GDV�'LVSOD\�VLFK�LQ�GHU�%HWULHEVDUW�§0HWHU¨�EHILQGHW��,Q�GLHVHU�%HWULHEVDUW�]HLJW�
GDV�'LVSOD\�GLH�DNWXHOOH�$XVJDQJVVSDQQXQJ�XQG�GHQ�DNWXHOOHQ�$XVJDQJVVWURP�
DQ�

� hEHUSU�IHQ�6LH��RE�GLH�9ROWPHWHU�$Q]HLJH�VRZRKO�LP�XQWHUHQ�DOV�DXFK�
LP�REHUHQ�6SDQQXQJVEHUHLFK�RUGQXQJVJHPl��DXI�'UHKHQ�GHV�'UHK�
NQRSIV�UHDJLHUW�

'UHKHQ�6LH�GHQ�'UHKNQRSI�LP�8KU]HLJHUVLQQ�RGHU�JHJHQ�GHQ�8KU]HLJHUVLQQ��
GHU�DQJH]HLJWH�:HUW�PXVV�]XQHKPHQ�E]Z��DEQHKPHQ��'DV�$PSHUHPHWHU�PXVV�
HLQHQ�:HUW�QDKH�EHL�1XOO�DQ]HLJHQ��0LW�GHP�'UHKNQRSI�N|QQHQ�6LH�GLH�
EOLQNHQGH�=LIIHU�LQNUHPHQWLHUHQ�RGHU�GHNUHPHQWLHUHQ�

� hEHUSU�IHQ�6LH��RE�GLH�$XVJDQJVVSDQQXQJ�PLW�GHP�'UHKNQRSI�LP�
%HUHLFK�YRQ�1XOO�ELV�]XP�VSH]LIL]LHUWHQ�0D[LPDOZHUW�HLQVWHOOEDU�LVW�

�%HLP�(LQVWHOOHQ�GHU�$XVJDQJVVSDQQXQJ�N|QQHQ�6LH�GHQ�&XUVRU��GLH�
EOLQNHQGH�=LIIHU��PLW�+LOIH�GHU�$XIO|VXQJVZDKOWDVWHQ�QDFK�UHFKWV�RGHU�OLQNV�
YHUVFKLHEHQ�

Power
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1
Überprüfung des Ausgangsstroms

,Q�GHQ�QDFKIROJHQGHQ�6FKULWWHQ�ZHUGHQ�GLH�ZLFKWLJVWHQ�)XQNWLRQHQ��GLH�GHQ�
$XVJDQJVVWURP�EHWUHIIHQ��EHL�NXU]JHVFKORVVHQHP�$XVJDQJ��EHUSU�IW�

� 6WURPYHUVRUJXQJ�HLQVFKDOWHQ�

6WHOOHQ�6LH�VLFKHU��GDVV�GHU�$XVJDQJ�LQDNWLY�LVW��'LH�$Q]HLJH�OFF�PXVV�OHXFKWHQ�

� 6FKOLH�HQ�6LH�GLH�$XVJDQJVDQVFKO�VVH�����XQG��¥��PLW�+LOIH�HLQHV�
LVROLHUWHQ�'UDKWHV�NXU]�

'HU�.XU]VFKOXVVGUDKW�PXVV�HLQHQ�I�U�GHQ�0D[LPDOVWURP�DXVUHLFKHQGHQ�4XHU�
VFKQLWW�DXIZHLVHQ��VLHKH��7DEHOOH�����0D[LPDOH�6WURPVWlUNH��DXI�6HLWH ���LQ�
.DSLWHO����

� $XVJDQJ�DNWLYLHUHQ�
-H�QDFK�:LGHUVWDQG�GHV�.XU]VFKOXVVGUDKWHV�OHXFKWHW�GLH�$Q]HLJH�CV�RGHU�CC�
DXI��%HDFKWHQ�6LH��GDVV�GDV�'LVSOD\�VLFK�LQ�GHU�%HWULHEVDUW�§0HWHU¨�EHILQGHW�

� 6WHOOHQ�6LH�GLH�6SDQQXQJVEHJUHQ]XQJ�DXI�����9ROW�HLQ�
%ULQJHQ�6LH�GDV�'LVSOD\�LQ�GLH�%HWULHEVDUW�§%HJUHQ]XQJVZHUWH¨��GLH�$Q]HLJH�
Limit �EOLQNW���6WHOOHQ�6LH�GHQ�6SDQQXQJVEHJUHQ]XQJVZHUW�DXI�����9ROW�HLQ��XP�
VLFKHU]XVWHOOHQ��GDVV�GLH�6WURPYHUVRUJXQJ�LQ�GHU�%HWULHEVDUW�&&�DUEHLWHW��'LH�
$Q]HLJH�CC�OHXFKWHW�DXI��6FKDOWHQ�6LH�ZLHGHU�LQ�GHQ�1RUPDOEHWULHE�]XU�FN��
LQGHP�6LH�QRFKPDOV�GLH�7DVWH� �GU�FNHQ�RGHU�HLQIDFK�HLQ�SDDU�6HNXQGHQ�
ODQJ�ZDUWHQ�

�� � .RQILJXULHUHQ�6LH�GHQ�'UHKNQRSI�I�U�6WURPHLQVWHOOXQJ��XP�]X��EHU�
SU�IHQ��RE�GDV�$PSHUHPHWHU�RUGQXQJVJHPl��DXI�(LQVWHOOXQJHQ�
UHDJLHUW�
'UHKHQ�6LH�GHQ�'UHKNQRSI�LP�8KU]HLJHUVLQQ�RGHU�HQWJHJHQ�GHP�8KU]HLJHU�
VLQQ��ZlKUHQG�GDV�'LVSOD\�VLFK�LQ�GHU�%HWULHEVDUW�§0HWHU¨�EHILQGHW��GLH�$Q]HLJH�
Limit �LVW�DXV���.RQWUROOLHUHQ�6LH��RE�GDV�$PSHUHPHWHU�RUGQXQJVJHPl��DXI�GDV�
'UHKHQ�GHV�'UHKNQRSIV�UHDJLHUW�XQG�GDV�9ROWPHWHU�HLQHQ�:HUW�QDKH�1XOO�
�QlPOLFK�GHQ�6SDQQXQJVDEIDOO��EHU�GHP�.XU]VFKOXVV��DQ]HLJW��0LW�GHP�'UHK�
NQRSI�N|QQHQ�6LH�GLH�EOLQNHQGH�=LIIHU�LQNUHPHQWLHUHQ�RGHU�GHNUHPHQWLHUHQ�

� hEHUSU�IHQ�6LH��RE�VLFK�GHU�6WURP�LP�%HUHLFK�YRQ�1XOO�ELV�]XP�VSH]L�
IL]LHUWHQ�0D[LPDOZHUW�HLQVWHOOHQ�OlVVW�

� 6FKDOWHQ�6LH�GLH�6WURPYHUVRUJXQJ�DXV�XQG�HQWIHUQHQ�6LH�GHQ�.XU]�
VFKOXVV�YRQ�GHQ�$XVJDQJVDQVFKO�VVHQ�

1%HLP�(LQVWHOOHQ�GHU�6WURPVWlUNH�N|QQHQ�6LH�GHQ�&XUVRU��EOLQNHQGH�=LIIHU��
PLW�+LOIH�GHU�$XIO|VXQJVZDKOWDVWHQ�QDFK�OLQNV�RGHU�UHFKWV�YHUVFKLHEHQ�

Power
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Display
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�
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Falls die Stromversorgung sich nicht einschalten lässt.

1DFKIROJHQG�ZLUG�EHVFKULHEHQ��ZLH�6LH�]ZHFNPl�LJHUZHLVH�YRUJHKHQ��ZHQQ�
EHLP�(LQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�3UREOHPH�DXIWUHWHQ��)DOOV�6LH�GDV�
3UREOHP�QLFKW�EHKHEHQ�N|QQHQ��P�VVHQ�6LH�GDV�*HUlW�]XU�5HSDUDWXU�DQ�$JLOHQW�
7HFKQRORJLHV�HLQVHQGHQ��6LHKH�KLHU]X�GLH�GLHVEH]�JOLFKHQ�+LQZHLVH�LQ�
.DSLWHO ��

� hEHUSU�IHQ�6LH��RE�GLH�6WURPYHUVRUJXQJ�DQ�GDV�6WURPQHW]�DQJHVFKORV�
VHQ�LVW�XQG�GLH�6WHFNGRVH�6SDQQXQJ�I�KUW�

hEHUSU�IHQ�6LH�]XQlFKVW��RE�GDV�1HW]NDEHO�ELV�]XP�$QVFKODJ�LP�1HW]DQVFKOXVV�
GHU�6WURPYHUVRUJXQJ�VWHFNW��hEHUSU�IHQ�6LH��RE�GLH�1HW]VWHFNGRVH��DQ�GLH�GDV�
*HUlW�DQJHVFKORVVHQ�LVW��6SDQQXQJ�I�KUW��hEHUSU�IHQ�6LH�DQVFKOLH�HQG��RE�GLH�
6WURPYHUVRUJXQJ�HLQJHVFKDOWHW�LVW�

� hEHUSU�IHQ�6LH�GLH�1HW]VSDQQXQJVHLQVWHOOXQJ�

,P�:HUN�ZLUG�GLH�6WURPYHUVRUJXQJ�DXI�GLH�1HW]VSDQQXQJ�GHV�%HVWLPPXQJV�
ODQGHV�HLQJHVWHOOW��)DOOV�GDV�*HUlW�DXI�HLQH�IDOVFKH�1HW]VSDQQXQJ�HLQJHVWHOOW�
LVW��NRUULJLHUHQ�6LH�GLH�(LQVWHOOXQJ��(V�VWHKHQ�IROJHQGH�(LQVWHOOXQJHQ�]XU�
$XVZDKO�����������RGHU�����9DF�

� hEHUSU�IHQ�6LH��RE�HLQH�1HW]VLFKHUXQJ�GHV�YRUJHVFKULHEHQHQ�7\SV�
HLQJHVHW]W�LVW�

,P�:HUN�ZLUG�HLQH�I�U�GLH�1HW]VSDQQXQJ�GHV�%HVWLPPXQJVODQGHV�SDVVHQGH�
1HW]VLFKHUXQJ�HLQJHVHW]W��$XV�GHU�XQWHQVWHKHQGHQ�7DEHOOH�LVW�HUVLFKWOLFK��
ZHOFKHU�1HW]VLFKHUXQJVW\S�I�U�GLH�YHUVFKLHGHQ�0RGHOOH�LQ�$EKlQJLJNHLW�YRQ�
GHU�1HW]VSDQQXQJ�YRUJHVFKULHEHQ�LVW�

$XI�GHQ�QlFKVWHQ�6HLWHQ�ZLUG�EHVFKULHEHQ��ZLH�GLH�1HW]VSDQQXQJVHLQ�
VWHOOXQJ�JHlQGHUW�XQG�GLH�1HW]VLFKHUXQJ�DXVJHWDXVFKW�ZLUG�

Modell Agilent-
Teilenummer

 Bauteilbeschreibung

E3640A/41A 2110-1069 Sicherung 1,5A T 125V für 100 und 115 Vac

E3640A/41A 2110-0457 Sicherung 1A T 250V für 230 Vac

E3642A/43A 2110-1070 Sicherung 2,5A T 125V für 100 und 115 Vac

E3642A/43A 2110-0457 Sicherung 1A T 250V für 230 Vac

E3644A/45A 2110-1071 Sicherung 3,15A T 125V für 100 und 115 Vac

E3644A/45A 2110-1068 Sicherung 2A T 250V für 230 Vac
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1

Änderung der Netzspannungseinstellung

W a r n u n g 6WURPVFKODJJHIDKU�'DV�*HKlXVH�GHU�6WURPYHUVRUJXQJ�GDUI�QXU�YRQ�HLQHP�
TXDOLIL]LHUWHQ�7HFKQLNHU�JH|IIQHW�ZHUGHQ��'HU�$XVWDXVFK�YRQ�%DXWHLOHQ�
VRZLH�LQWHUQH�-XVWLHUXQJHQ�G�UIHQ�QXU�YRQ�HLQHP�TXDOLIL]LHUWHQ�7HFKQLNHU�
GXUFKJHI�KUW�ZHUGHQ�

'LH�bQGHUXQJ�GHU�1HW]VSDQQXQJVHLQVWHOOXQJ�EHWULIIW�]ZHL�%DXWHLOH��GHQ�1HW]�
VSDQQXQJVZlKOHU�XQG�GLH�1HW]VLFKHUXQJ��'LHVH�EHLGHQ�%DXWHLOH�EHILQGHQ�VLFK�
DXI�GHU�5�FNZDQG�GHV�*HUlWHV�

� 7UHQQHQ�6LH�GDV�*HUlW�YRP�6WURPQHW]�DE�
� 1HKPHQ�6LH�GLH�*HKlXVHDEGHFNXQJ�DE��VLHKH�DXFK�*HQHUDO�'LVDVVHPEO\�DXI�
6HLWH������

� 6WHOOHQ�6LH�GLH�EHLGHQ�6FKDOWHU�GHV�1HW]VSDQQXQJVZlKOHUV�DXI�GLH�|UWOLFKH�
1HW]VSDQQXQJ�HLQ��VLHKH�$EELOGXQJ������

� $XI�GHU�QlFKVWHQ�6HLWH�ZLUG�EHVFKULHEHQ��ZLH�6LH�GHQ�1HW]VLFKHUXQJVW\S�
�EHUSU�IHQ�XQG�JHJHEHQHQIDOOV�GLH�6LFKHUXQJ�JHJHQ�HLQH�DQGHUH�GHV�
SDVVHQGHQ�7\SV�DXVWDXVFKHQ�N|QQHQ�

� %ULQJHQ�6LH�GLH�*HKlXVHDEGHFNXQJ�ZLHGHU�DQ�XQG�EULQJHQ�6LH�DQ�GHP�*HUlW�
HLQHQ�$XINOHEHU�DQ��DXI�GHP�GLH�1HW]VSDQQXQJVHLQVWHOOXQJ�XQG�GHU�1HW]�
VLFKHUXQJVW\S�GHXWOLFK�VLFKWEDU�YHUPHUNW�VLQG�

230V

100V

115V

(Draufsicht)

Abbildung 1-1. Netzspannungswähler (auf 115Vac eingestellt)
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1 Ziehen Sie das Netzkabel ab. Hebeln Sie
den Sicherungshalter mit Hilfe eines Längs-
schlitz-Schraubendrehers aus dem Netzan-
schlussmodul heraus.

2 Ziehen Sie den Sicherungshalter aus dem
Netzanschlussmodul heraus. 

3 Ersetzen Sie die Sicherung durch eine
andere des vorgeschriebenen Typs.

4 Setzen Sie den Sicherungshalter wieder
in das Netzanschlussmodul ein.

Überprüfen der Netzspannungseinstellung und des Netzsicherungstyps.
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1

Einstellen des Tragegriffs

:HQQ�6LH�GLH�3RVLWLRQ�GHV�7UDJHJULIIV�lQGHUQ�P|FKWHQ��]LHKHQ�6LH�GLH�6HLWHQ�
WHLOH�GHV�*ULIIV�QDFK�DX�HQ�XQG�GUHKHQ�6LH�GHQ�*ULII�LQ�GLH�JHZ�QVFKWH�
3RVLWLRQ��

Mögliche Positionen während des Betriebs Position für den Transport
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Gestelleinbau des Gerätes

6LH�N|QQHQ�GLH�6WURPYHUVRUJXQJ�XQWHU�9HUZHQGXQJ�HLQHV�RSWLRQDOHQ�(LQEDX�
VDW]HV�LQ�HLQ����=ROO�1RUPJHVWHOO�HLQEDXHQ��(V�VWHKHQ�GUHL�YHUVFKLHGHQH�(LQ�
EDXVlW]H�]XU�$XVZDKO��=X�MHGHP�*HVWHOOHLQEDXVDW]�ZHUGHQ�HLQH�0RQWDJHDQOHL�
WXQJ�XQG�GLH�HUIRUGHUOLFKHQ�.OHLQWHLOH�PLWJHOLHIHUW��1HEHQ�HLQHU�6WURPYHUVRU�
JXQJ�$JLOHQW�(����$��(����$��(����$��(����$��(����$�RGHU�(����$�N|QQHQ�
6LH�HLQ�EHOLHELJHV�§$JLOHQW�6\VWHP�,,¨�*HUlW�GHU�JOHLFKHQ�*U|�H�HLQEDXHQ�

$QPHUNXQJ��(QWIHUQHQ�6LH�YRU�GHP�*HVWHOOHLQEDX�GHQ�7UDJHJULII�VRZLH�GLH�
YRUGHU��XQG�U�FNVHLWLJHQ�*XPPLSXIIHU�

Zum Abnehmen des Griffs drehen Sie diesen in die vertikale Position und ziehen
ihn nach der Seite auseinander.

Zum Abnehmen des Gummipuffers dehnen Sie ihn an einer Ecke und ziehen
ihn ab.

Vorderseite Rückseite (von unten betrachtet)
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1

Zum Gestelleinbau eines einzelnen Gerätes benötigen Sie den Gestell-
einbausatz 5063-9240.

Wenn Sie zwei Geräte nebeneinander einbauen möchten, benötigen Sie den
Verbindungssatz 5061-9694 und den Flanscheinbausatz 5063-9212. Beachten Sie,
dass die Laufschienen im Gestell benutzt werden müssen.

Wenn Sie ein oder zwei Geräte in ein Laufschienen-Schubfach einbauen möchten,
benötigen Sie das Schubfach 5063-9255 und das Laufschienen-Kit 1494-0015. (Wenn Sie
nur ein Gerät einbauen möchten, benötigen Sie außerdem eine Frontblende 5002-3999). 
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Allgemeine Informationen

'LHVHV�+DQGEXFK�EHVFKUHLEW�GLH�%HGLHQXQJ�XQG�3URJUDPPLHUXQJ�GHU�
'&�6WURPYHUVRUJXQJHQ�$JLOHQW�(����$��(����$��(����$��(����$��(����$�
XQG�(����$��

'LHVHV�.DSLWHO�HQWKlOW�HLQH�DOOJHPHLQH�%HVFKUHLEXQJ�,KUHU�6WURPYHUVRUJXQJ��
'LHVHV�.DSLWHO�HQWKlOW�DX�HUGHP�$QZHLVXQJHQ�]XU�,QVWDOODWLRQ�GHU�6WURPYHU�
VRUJXQJ�XQG�]XP�$QVFKOXVV�GHU�/DVW��)DOOV�QLFKW�DXVGU�FNOLFK�DQGHUV�YHU�
PHUNW��EH]LHKHQ�VLFK�GLH�LQ�GLHVHP�+DQGEXFK�HQWKDOWHQHQ�,QIRUPDWLRQHQ�DXI�
DOOH�VHFKV�0RGHOOH��'LHVHV�.DSLWHO�LVW�LQ�IROJHQGH�$EVFKQLWWH�JHJOLHGHUW�

� 6LFKHUKHLWVDVSHNWH¶�DXI�6HLWH���

� 2SWLRQHQ�XQG�=XEHK|U¶�DXI�6HLWH���

� %HVFKUHLEXQJ¶�VLHKH�6HLWH ���II�

� ,QVWDOODWLRQ¶�DXI�6HLWH���

� $XVJDQJVDQVFKO�VVH¶�DXI�6HLWH���
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Sicherheitsaspekte

'LHVH�6WURPYHUVRUJXQJ�LVW�HLQ�*HUlW�GHU�6LFKHUKHLWVNODVVH�,��GDV�EHGHXWHW��GDVV�
HV��EHU�HLQHQ�6FKXW]HUGH�$QVFKOXVV�YHUI�JW��'LHVHU�6FKXW]HUGH�$QVFKOXVV�
PXVV��EHU�HLQ�GUHLDGULJHV�1HW]NDEHO�PLW�GHP�6FKXW]NRQWDNW�GHU�1HW]VWHFN�
GRVH�YHUEXQGHQ�ZHUGHQ�

9RU�GHU�,QVWDOODWLRQ�RGHU�,QEHWULHEQDKPH�VROOWHQ�6LH�VLFK�GLH�DQ�GHU�6WURPYHU�
VRUJXQJ�DQJHEUDFKWHQ�XQG�LQ�GLHVHP�+DQGEXFK�HQWKDOWHQHQ�6LFKHUKHLWVPDU�
NLHUXQJHQ�XQG��DQZHLVXQJHQ�DQVFKDXHQ��6LFKHUKHLWVKLQZHLVH�]X�EHVWLPPWHQ�
3UR]HGXUHQ�ILQGHQ�6LH�DQ�GHQ�MHZHLOLJHQ�6WHOOHQ�LQ�GLHVHP�+DQGEXFK��$OOJH�
PHLQH�6LFKHUKHLWVKLQZHLVH�ILQGHQ�6LH�XQWHU�©©6LFKHUKHLWVKLQZHLVHªª�DP�$QIDQJ�
GLHVHV�+DQGEXFKV��

Sicherheits- und EMV-Anforderungen
'LHVH�6WURPYHUVRUJXQJ�HUI�OOW�GLH�IROJHQGHQ�6LFKHUKHLWV��XQG�(09�9RU�
VFKULIWHQ�

� ,(&��������������(1�����������������$����������6DIHW\�5HTXLUHPHQWV�IRU�
(OHFWULFDO�(TXLSPHQW�IRU�0HDVXUHPHQW��&RQWURO��DQG�/DERUDWRU\�8VH

� &6$�&�����1R������������6DIHW\�5HTXLUHPHQWV�IRU�(OHFWULFDO�(TXLSPHQW�IRU�
0HDVXUHPHQW��&RQWURO��DQG�/DERUDWRU\�8VH

� (1��������������
(1������������������(OHFWURVWDWLF�'LVFKDUJH�5HTXLUHPHQWV
(1������������������5DGLDWHG�(OHFWURPDJQHWLF�)LHOG�5HTXLUHPHQWV
(1������������������(OHFWULFDO�)DVW�7UDQVLHQW�%XUVW�5HTXLUHPHQWV
(1�����������������6XUJH�5HTXLUHPHQWV
(1�����������������&RQGXFWHG�5DGLR�)UHTXHQF\�,PPXQLW\�5HTXLUHPHQWV
(1�����������������0DJQHWLF�)LHOG�5HTXLUHPHQWV
(1������������������9ROWDJH�GLSV��VKRUW��LQWHUUXSWLRQ�DQG�YDU�5HTXLUHPHQW
(1�������������*URXS����&ODVV�$�&,635�����������/LPLWV�DQG�0HWKRGV�RI

���������5DGLR�,QWHUIHUHQFH�&KDUDFWHULVWLFV�RI�,QGXVWULDO��6FLHQWLILF��DQG�0HGLFDO
���������,60��5DGLR���)UHTXHQF\�(TXLSPHQW

� /RZ�9ROWDJH�'LUHFWLYH�������((&

� (0&�'LUHFWLYH��������((&
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Optionen und Zubehör

Optionen
'LH�2SWLRQHQ�©©�(�ªª�XQG�©©�(�ªª�OHJHQ�IHVW��ZHOFKH�1HW]VSDQQXQJ�ZHUNVHLWLJ�
HLQJHVWHOOW�ZLUG��'DV�*HUlW�ZLUG�VWDQGDUGPl�LJ�DXI�����9DF������������� +]�
HLQJHVWHOOW��+LQZHLVH�]XU�bQGHUXQJ�GHU�1HW]VSDQQXQJVHLQVWHOOXQJ�VLHKH�
bQGHUXQJ�GHU�1HW]VSDQQXQJVHLQVWHOOXQJ�DXI�6HLWH����

Option Beschreibung
0E3 ����9DF������������� +]�(LQJDQJVVSDQQXQJ
0E9 ����9DF������������� +]�(LQJDQJVVSDQQXQJ
1CM *HVWHOOHLQEDXVDW]��$JLOHQW�7HLOHQXPPHU�����������
910 =XVlW]OLFKHV�+DQGEXFK��LQ�GHU�JOHLFKHQ�6SUDFKH�ZLH�GDV�+DQGEXFK�

GDV�6LH�EHL�%HVWHOOXQJ�GHU�6WURPYHUVRUJXQJ�ZlKOHQ��

Zubehör
'LH�QDFKIROJHQG�DXIJHOLVWHWHQ�=XEHK|UWHLOH�N|QQHQ�6LH�EHLP�QlFKVWJHOHJHQ�
9HUWULHEVE�UR�YRQ�$JLOHQW�7HFKQRORJLHV�EHVWHOOHQ��HQWZHGHU�]XVDPPHQ�PLW�GHU�
6WURPYHUVRUJXQJ�RGHU�VHSDUDW�

Agilent-Teilenr.Beschreibung
10833A *3,%�.DEHO����P
10833B *3,%�.DEHO����P�
34398A���� 56�����.DEHO���SROLJ��Z��DXI��SROLJ��Z�������P��SOXV�$GDSWHU�

�SROLJ��P��DXI���SROLJ��Z�
34399A���� 56�����$GDSWHUVDW]��DXV�YLHU�$GDSWHUQ��
����������������� �SROLJ��P��DXI���SROLJ��P��I�U�9HUZHQGXQJ�DQ�3&�RGHU�'UXFNHU

�SROLJ��P��DXI���SROLJ��Z��I�U�9HUZHQGXQJ�DQ�3&�RGHU�'UXFNHU
�SROLJ��P��DXI���SROLJ��P��I�U�9HUZHQGXQJ�DQ�0RGHP�
�SROLJ��P��DXI��SROLJ��P��I�U�9HUZHQGXQJ�DQ�0RGHP

(LQ�]XVlW]OLFKHV�%HQXW]HUKDQGEXFK�LQ�GHXWVFKHU�6SUDFKH�N|QQHQ�6LH�XQWHU�
GHQ�$JLOHQW�7HLOHQXPPHU�(�����������EHVWHOOHQ�
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Beschreibung

'LHVH�6WURPYHUVRUJXQJHQ�NRPELQLHUHQ�GLH�YROOVWlQGLJH�3URJUDPPLHUEDUNHLW�
DOOHU�)XQNWLRQHQ�PLW�GHQ�9RU]�JHQ�GHV�/LQHDUUHJOHU�6FKDOWXQJVNRQ]HSWV��VLH�
HLJQHQ�VLFK�GDGXUFK�LGHDO�I�U�DQVSUXFKVYROOH�6\VWHPDQZHQGXQJHQ��'LH�6WURP�
YHUVRUJXQJ�NDQQ�ZDKOZHLVH�PDQXHOO���EHU�GLH�)URQWSODWWH��SURJUDPPLHUW�RGHU�
�EHU�GLH�*3,%��RGHU�56�����6FKQLWWVWHOOH�IHUQSURJUDPPLHUW�ZHUGHQ��'DV�*HUlW�
ELHWHW�GLH�:DKO�]ZLVFKHQ�]ZHL�%HUHLFKHQ�¥�HLQHQ�I�U�K|KHUH�6SDQQXQJHQ�EHL�
NOHLQHUHQ�6WU|PHQ�XQG�HLQHQ�I�U�K|KHUH�6WU|PH�EHL�NOHLQHUHQ�6SDQQXQJHQ��
'HQ�JHZ�QVFKWHQ�%HUHLFK�N|QQHQ�6LH��EHU�GLH�)URQWSODWWH�RGHU��EHU�HLQH�GHU�
)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�ZlKOHQ�

'LH�ZLFKWLJVWHQ�/HLVWXQJVPHUNPDOH�

� (LQ�$XVJDQJ��]ZHL�%HUHLFKH

� .RQVWDQWVSDQQXQJV���&9���RGHU�.RQVWDQWVWURP���&&��%HWULHE

� hEHUVSDQQXQJVVFKXW]��293�

� )�QI�5HJLVWHU����ELV����]XP�6SHLFKHUQ�YRQ�(LQVWHOOXQJHQ

� $XWRPDWLVFKHU�(LQVFKDOW�6HOEVWWHVW

� )�KOHUOHLWXQJVDQVFKO�VVH��5HPRWH�6HQVLQJ��DXI�GHU�5�FNZDQG

� %HQXW]HUNDOLEULHUXQJ��EHU�GLH�)URQWSODWWH�RGHU�HLQH�GHU�)HUQSURJUDPPLH�
UXQJVVFKQLWWVWHOOHQ

hEHU�GLH�)URQWSODWWH�KDEHQ�6LH�IROJHQGH�%HGLHQXQJVP|JOLFKNHLWHQ�

� $OOH�QDFKIROJHQG�DXIJHOLVWHWHQ�)XQNWLRQHQ�VLQG�HLQIDFK�]X�EHQXW]HQ

� :lKOHQ�GHV�$XVJDQJVEHUHLFKV

� $NWLYLHUHQ�RGHU�'HDNWLYLHUHQ�GHV�hEHUVSDQQXQJVVFKXW]HV��293��

� (LQVWHOOHQ�GHU�293�$QVSUHFKVFKZHOOH

� 5�FNVHW]HQ�GHV�293�=XVWDQGV

� (LQVWHOOHQ�XQG�$Q]HLJHQ�GHU�6SDQQXQJV��XQG�6WURP�%HJUHQ]XQJVZHUWH

� $EVSHLFKHUQ�$EUXIHQ�YRQ�(LQVWHOOXQJHQ

� ,QLWLDOLVLHUHQ�GHU�6WURPYHUVRUJXQJ��=XU�FNVHW]HQ�LQ�GLH�*UXQGHLQVWHOOXQJ�

� =XU�FNVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�YRQ�)HUQSURJUDPPLHUXQJ�DXI�
PDQXHOOH�%HGLHQXQJ

� $Q]HLJH�YRQ�)HKOHUPHOGXQJHQ�

� $Q]HLJH�GHU�.DOLEULHULQIRUPDWLRQ�RGHU�)LUPZDUH�9HUVLRQ

� .DOLEULHUHQ�GHU�6WURPYHUVRUJXQJ��HLQVFKOLH�OLFK�bQGHUQ�GHV�6LFKHUKHLWV�
FRGHV�
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� $NWLYLHUHQ�HLQHU�GHU�EHLGHQ�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOHQ

� $NWLYLHUHQ�RGHU�'HDNWLYLHUHQ�GHV�$XVJDQJV

,Q�GHU�%HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�NDQQ�GLH�6WURPYHUVRUJXQJ�HQWZHGHU�
(PSIlQJHU�RGHU�6HQGHU�YRQ�1DFKULFKWHQ�VHLQ��(LQ�H[WHUQHU�&RQWUROOHU�NDQQ�
GLH�6WURPYHUVRUJXQJ�DQZHLVHQ��LKUHQ�$XVJDQJ�]X�NRQILJXULHUHQ�XQG�6WDWXV�
GDWHQ��EHU�GLH�*3,%��RGHU�56�����6FKQLWWVWHOOH�]X�VHQGHQ��,Q�GHU�%HWULHEVDUW�
§)HUQSURJUDPPLHUXQJ¨�VLQG�IROJHQGH�)XQNWLRQHQ�YHUI�JEDU�

� 6SDQQXQJV��XQG�6WURPSURJUDPPLHUXQJ

� 6SDQQXQJV��XQG�6WURPU�FNPHOGXQJ

� 5�FNPHOGXQJ�GHU�DNWXHOOHQ�XQG�GHU�JHVSHLFKHUWHQ�(LQVWHOOXQJHQ

� (UNHQQXQJ�YRQ�6\QWD[�)HKOHUQ�LQ�3URJUDPPLHUEHIHKOHQ

� 9ROOVWlQGLJHU�6HOEVWWHVW

'DV�9DFXXP�)OXRUHV]HQ]�'LVSOD\�DXI�GHU�)URQWSODWWH�GHU�6WURPYHUVRUJXQJ�
ELHWHW�IROJHQGH�0|JOLFKNHLWHQ�

� $Q]HLJH�GHU�DNWXHOOHQ�:HUWH�GHU�$XVJDQJVVSDQQXQJ�XQG�GHV�$XVJDQJV�
VWURPV��%HWULHEVDUW�§0HWHU¨�

� $Q]HLJH�GHU�%HJUHQ]XQJVZHUWH�I�U�6SDQQXQJ�XQG�6WURP��%HWULHEVDUW�
§/LPLW¨�

� hEHUSU�IHQ�GHV�DNWXHOOHQ�%HWULHEV]XVWDQGV�DQKDQG�GHU�6WDWXVDQ]HLJHQ

� ,GHQWLIL]LHUHQ�GHV�)HKOHUW\SV�DQKDQG�GHU�DQJH]HLJWHQ�)HKOHUFRGHV�
��PHOGXQJHQ�

:HQQ�6LH�6WURPYHUVRUJXQJ�DOV�7LVFKJHUlW�EHWUHLEHQ��ZHUGHQ�6LH�GLH�/DVW�LQ�GHU�
5HJHO�DQ�GLH�6FKUDXENOHPPHQ�DXI�GHU�)URQWSODWWH�DQVFKOLH�HQ��,P�6\VWHP�
EHWULHE�ZHUGHQ�6LH�GLH�/DVW�LQ�GHU�5HJHO�DQ�GLH�U�FNVHLWLJHQ�$QVFKO�VVH�DQ��
VFKOLH�HQ��GLH�5�FNZDQG�HQWKlOW�DX�HUGHP�HLQHQ�&KDVVLV�0DVVH�$QVFKOXVV�

W a r n u n g   Wenn einer der Ausgangsanschlüsse mit einem externen Potential von mehr als 
±60 Vdc verbunden ist, stellt dies eine Gefahrenquelle für den Benutzer dar. In diesem 
Fall müssen die Brücken, die den rückseitigen Plus-Ausgang mit dem Plus-Fühler-
leitungsanschluss bzw. den rückseitigen Minus-Ausgang mit dem Minus-Fühler-
leitungsanschluss verbinden, isoliert sein.
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21. Externes Potential max. +/-60 Vdc gegen ( )
    (nicht-isolierte Kurzschlussbrücken zulässig)

2. Externes Potential max. +/-240 Vdc gegen ( )
    (nur isolierte Kurzschlussbrücken zulässig)

(Rückseitige
Ausgangsanschlüsse)
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Installation

Eingangskontrolle
:HQQ�6LH�,KUH�6WURPYHUVRUJXQJ�HUKDOWHQ��VROOWHQ�6LH�VLH�]XQlFKVW�DXI�lX�HUOLFK�
HUNHQQEDUH�7UDQVSRUWVFKlGHQ�XQWHUVXFKHQ��:HQQ�HLQ�VROFKHU�6FKDGHQ�HU�
NHQQEDU�LVW��LQIRUPLHUHQ�6LH�VRIRUW�GHQ�6SHGLWHXU�XQG�GDV�QlFKVWJHOHJHQH�
$JLOHQW�9HUWULHEVE�UR��,QIRUPDWLRQHQ��EHU�GLH�*HZlKUOHLVWXQJ�ILQGHQ�6LH�DP�
$QIDQJ�GLHVHV�+DQGEXFKV�

%HZDKUHQ�6LH�GLH�2ULJLQDOYHUSDFNXQJ�DXI�I�U�GHQ�)DOO��GDVV�6LH�GLH�6WURPYHU�
VRUJXQJ�HLQPDO�DQ�$JLOHQW�7HFKQRORJLHV�]XU�FNVFKLFNHQ�P�VVHQ��:HQQ�6LH�GLH�
6WURPYHUVRUJXQJ�]XP�.XQGHQGLHQVW�]XU�FNVFKLFNHQ��EHIHVWLJHQ�6LH�GDUDQ�
ELWWH�HLQHQ�$QKlQJHU�PLW�$QJDEH�GHV�(LJHQW�PHUV�XQG�GHU�0RGHOOQXPPHU��
)�JHQ�6LH�DX�HUGHP�HLQH�NXU]H�3UREOHPEHVFKUHLEXQJ�EHL��

Mechanische Überprüfung
.RQWUROOLHUHQ�6LH��RE�GHU�'UHKNQRSI�XQG�GLH�$QVFKO�VVH�LQ�2UGQXQJ�VLQG��RE�
GDV�*HKlXVH�NHLQH�%HXOHQ�DXIZHLVW�XQG�GDV�'LVSOD\�QLFKW�YHUNUDW]W�LVW�RGHU�
5LVVH�DXIZHLVW�

Elektrische Überprüfung
)�KUHQ�6LH�GLH�LQ�.DSLWHO���XQWHU�§9ROOVWlQGLJHU�6HOEVWWHVW¨�XQG�§$XVJDQJV�EHU�
SU�IXQJ¨�EHVFKULHEHQHQ�7HVWV�GXUFK��:HQQ�GDV�*HUlW�GLHVH�7HVWV�EHVWHKW��
N|QQHQ�6LH�]LHPOLFK�VLFKHU�VHLQ��GDVV�HV�HLQZDQGIUHL�IXQNWLRQLHUW�XQG�GHQ�
6SH]LILNDWLRQHQ�HQWVSULFKW��$XVI�KUOLFKH�3UR]HGXUHQ�]XU�9HULILNDWLRQ�GHU�
6SH]LILNDWLRQHQ�ZHUGHQ�LP�.DSLWHO�6HUYLFH�,QIRUPDWLRQHQ�EHVFKULHEHQ��

Kühlung und Aufstellung

Kühlung
'LH�6WURPYHUVRUJXQJ�DUEHLWHW�LP�7HPSHUDWXUEHUHLFK�YRQ���&�ELV����&�PLW�
YROOHU�/HLVWXQJ�XQG�LP�7HPSHUDWXUEHUHLFK�YRQ����&�ELV����&�PLW�YHUULQJHUWHU�
/HLVWXQJ��'LH�.�KOXQJ�HUIROJW�GXUFK�HLQHQ�9HQWLODWRU��GHU�/XIW�VHLWOLFK�DQVDXJW�
XQG�QDFK�KLQWHQ�DXVEOlVW��'XUFK�GHQ�(LQEDX�GHV�*HUlWHV�LQ�HLQ�*HVWHOO�YRQ�
$JLOHQW�ZLUG�GHU�/XIWVWURP�QLFKW�EHKLQGHUW��

Betrieb als Tischgerät
,KUH�6WURPYHUVRUJXQJ�PXVV�DQ�HLQHU�6WHOOH�SOD]LHUW�ZHUGHQ��GLH�QHEHQ�XQG�
KLQWHU�GHP�*HUlW�JHQ�JHQG�5DXP�I�U�DXVUHLFKHQGH�/XIW]LUNXODWLRQ�OlVVW��)�U�
GHQ�*HVWHOOHLQEDX�P�VVHQ�GLH�*XPPLSXIIHU�HQWIHUQW�ZHUGHQ�

Reinigung
'LHVHV�*HUlW�PXVV�QLFKW�JHUHLQLJW�ZHUGHQ��:HQQ�6LH�GDV�*HKlXVH�DEVWDXEHQ�
P|FKWHQ��YHUZHQGHQ�6LH�KLHU]X�HLQ�WURFNHQHV�7XFK�
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Ausgangsanschlüsse

W a r n u n g Bevor Sie eine Last an die rückseitigen Ausgangsanschlüsse anschließen, sollten 
Sie die Stromversorgung ausschalten, um eine Beschädigung der Last auszu-
schließen.

)�U�GHQ�%HWULHE�DOV�7LVFKJHUlW�VLQG�]XVlW]OLFKH�$QVFKOXVVNOHPPHQ�DXI�GHU�
)URQWSODWWH�YRUKDQGHQ��'LHVH�VLQG�PLW�GHQ�U�FNVHLWLJHQ�$XVJDQJVDQVFKO�VVHQ�
����XQG�����SDUDOOHO�JHVFKDOWHW��6RZRKO�GLH�YRUGHUVHLWLJHQ�DOV�DXFK�GLH�U�FN�
VHLWLJHQ�$QVFKO�VVH�VLQG�DXI�PLQLPDOHV�5DXVFKHQ�VRZLH�EHVWP|JOLFKHV�
5HJHOXQJV��XQG�,PSXOVYHUKDOWHQ�RSWLPLHUW��VLHKH�.DSLWHO����

'LH�5�FNZDQG�HQWKlOW�DX�HU�GHQ�$XVJDQJVDQVFKO�VVHQ�����XQG�����QRFK�GLH�
EHLGHQ�)�KOHUOHLWXQJVDQVFKO�VVH�§����6HQVH¨�XQG�§����6HQVH¨�VRZLH�HLQHQ�
&KDVVLV�0DVVH�$QVFKOXVV��$Q�GLH�U�FNVHLWLJHQ�$XVJDQJVDQVFKO�VVH�N|QQHQ�
6LH�/HLWXQJHQ�PLW�4XHUVFKQLWWHQ�]ZLVFKHQ�$:*����XQG�$:*����DQVFKOLH�HQ�

$QPHUNXQJ��:HQQ�6LH�EHL�GHQ�0RGHOOHQ�(����$���$�GLH�/DVW�DQ�GLH�U�FN�
VHLWLJHQ�$XVJDQJVDQVFKO�VVH�DQVFKOLH�HQ��VROOWHQ�6LH�GLH�,VW�6SDQQXQJ�PLW�
+LOIH�YRQ�)�KOHUOHLWXQJHQ�GLUHNW��EHU�GHU�/DVW�DEJUHLIHQ��XP�LQ�GHU�%HWULHEVDUW�
&9�DXFK�EHL�9ROO�/DVW�HLQH�SUl]LVH�5HJHOXQJ�]X�JHZlKUOHLVWHQ�

Maximale Stromstärke
,Q�GHU�IROJHQGHQ�7DEHOOH�VLQG�GLH�HPSIRKOHQHQ�PD[LPDOHQ�6WURPVWlUNHQ�XQG�
GLH�/HLWXQJVZLGHUVWlQGH�I�U�.XSIHUOHLWXQJHQ�QDFK�$:*�1RUP��$PHULFDQ�:LUH�
*DJH��DXIJHOLVWHW�

Tabelle 2-1 Maximale Stromstärke

W a r n u n g Aus Sicherheitsgründen müssen die Lastleitungen so stark dimensioniert werden, dass 
sie sich auch beim maximal möglichen Kurzschluss-Strom, den die Stromversorgung 
liefern kann, nicht überhitzen können. Falls mehrere Lasten angeschlossen werden, 
muss jedes Lastleitungspaar gemäß diesem Kriterium dimensioniert werden.

AWG 10 12 14 16 18 20 22 24 26 28

Empfohlene max. 
Stromstärke (A)*

40 25 20 13 10 7 5 3,5 2,5 1,7

mΩ/ft 1,00 1,59 2,53 4,02 6,39 10,2 16,1 25,7 40,8 64,9

mΩ/m 3,3 5,2 8,3 13,2 21,0 33,5 52,8 84,3 133,9 212,9

*Isolierter Einzelleiter in freier Luft bei 30 °C.
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Spannungsabfälle
'LH�/DVWOHLWXQJHQ�P�VVHQ�DX�HUGHP�VR�VWDUN�GLPHQVLRQLHUW�ZHUGHQ��GDVV�GHU�
6SDQQXQJVDEIDOO��EHU�GHQ�/HLWXQJHQ�QLFKW�]X�JUR��ZLUG��:HQQ�GLH�/DVWOHLWXQ�
JHQ�VR�GLPHQVLRQLHUW�ZHUGHQ��GDVV�VLH�VLFK�LP�.XU]VFKOXVVIDOOH�QLFKW��EHUKLW�
]HQ�N|QQHQ��VWHOOW�DXFK�GHU�6SDQQXQJVDEIDOO�NHLQ�3UREOHP�GDU��'HU�6SDQQXQJV�
DEIDOO��EHU�GHQ�/DVWOHLWXQJHQ�VROOWH�ZHQLJHU�DOV���9�EHWUDJHQ��'HQ�6SDQQXQJV�
DEIDOO�N|QQHQ�6LH�QDFK�GHP�2KPVFKHQ�*HVHW]�DXV�GHU�6WURPVWlUNH�XQG�GHP�
/HLWXQJVZLGHUVWDQG��VLHKH�7DEHOOH������EHUHFKQHQ�

Überlegungen zur Last

Kapazitive Last
'LH�6WURPYHUVRUJXQJ�DUEHLWHW�EHL�IDVW�DOOHQ�/DVWNDSD]LWlWHQ�VWDELO��*UR�H�
/DVWNDSD]LWlWHQ�N|QQHQ�MHGRFK�EHL�HLQHU�VSUXQJKDIWHQ�8PSURJUDPPLHUXQJ�
GHU�$XVJDQJVVSDQQXQJ�HLQ�hEHUVFKZLQJHQ�EHZLUNHQ��%HVWLPPWH�.RPELQDWLR�
QHQ�DXV�/DVWNDSD]LWlW��lTXLYDOHQWHP�6HULHQZLGHUVWDQG�XQG�/DVWOHLWXQJVLQGXN�
WLYLWlW�N|QQHQ�]X�,QVWDELOLWlW��6FKZLQJHQ��I�KUHQ��)DOOV�GLHVHV�3UREOHP�DXIWULWW��
OlVVW�HV�VLFK�RIW�GXUFK�9HUNOHLQHUQ�RGHU�9HUJU|�HUQ�GHU�/DVWNDSD]LWlW�EHKHEHQ�

(LQH�JUR�H�/DVWNDSD]LWlW�NDQQ�DXFK�GD]X�I�KUHQ��GDVV�GLH�6WURPYHUVRUJXQJ�
EHLP�8PSURJUDPPLHUHQ�GHU�$XVJDQJVVSDQQXQJ�LQ�GLH�%HWULHEVDUW�&&�RGHU�LQ�
GHQ�XQJHUHJHOWHQ�=XVWDQG��EHUJHKW��'LH�PD[LPDO�P|JOLFKH�$QVWLHJVJHVFKZLQ�
GLJNHLW�GHU�$XVJDQJVVSDQQXQJ�LVW�JOHLFK�GHP�4XRWLHQWHQ�DXV�GHP�SURJUDP�
PLHUWHQ�$XVJDQJVVWURP�XQG�GHU�*HVDPW�/DVWNDSD]LWlW��LQWHUQ�SOXV�H[WHUQ��

Induktive Last
,QGXNWLYH�/DVWHQ�YHUXUVDFKHQ�LQ�GHU�%HWULHEVDUW�&9�NHLQH�6WDELOLWlWVSUREOHPH��
,Q�GHU�%HWULHEVDUW�&&�ELOGHW�HLQH�LQGXNWLYH�/DVW�]XVDPPHQ�PLW�GHU�$XVJDQJV�
NDSD]LWlW�GHU�6WURPYHUVRUJXQJ�HLQHQ�3DUDOOHOUHVRQDQ]NUHLV��,P�DOOJHPHLQHQ�
ZLUG�GLHV�]ZDU�QLFKW�GLH�6WDELOLWlW�GHU�6WURPYHUVRUJXQJ�EHHLQWUlFKWLJHQ��DEHU�
hEHUVFKZLQJHU�LP�/DVWVWURP�KHUYRUUXIHQ�

Impulslast
,Q�HLQLJHQ�$QZHQGXQJHQ�lQGHUW�VLFK�GHU�/DVWVWURP�SHULRGLVFK�LQQHUKDOE�
EHVWLPPWHU�*UHQ]HQ��'HU�PD[LPDOH�$XVJDQJVVWURP�ZLUG�GXUFK�GHQ�SURJUDP�
PLHUWHQ�6WURPEHJUHQ]XQJVZHUW�EHJUHQ]W��=XP�/DGHQ�(QWODGHQ�GHU�$XVJDQJV�
NDSD]LWlW�VLQG�X��8��6WURPVWlUNHQ�HUIRUGHUOLFK��GLH�GHQ�SURJUDPPLHUWHQ�6WURP�
EHJUHQ]XQJVZHUW��EHUVFKUHLWHQ��8P�]X�YHUPHLGHQ��GDVV�GLH�6WURPYHUVRUJXQJ�
NXU]]HLWLJ�LQ�GLH�&&�%HWULHEVDUW�RGHU�GHQ�XQJHUHJHOWHQ�=XVWDQG��EHUJHKW��VROOWH�
GHU�6WURPEHJUHQ]XQJVZHUW�JU|�HU�VHLQ�DOV�GHU�]X�HUZDUWHQGH�6SLW]HQ�/DVW�
VWURP��
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Rückstromlast
:HQQ�DP�$XVJDQJ�GHU�6WURPYHUVRUJXQJ�HLQH�DNWLYH�/DVW�DQJHVFKORVVHQ�LVW��
NDQQ�GLHVH�X��8��ZlKUHQG�EHVWLPPWHU�%HWULHEV]XVWlQGH�HLQHQ�5�FNVWURP�LQ�
GLH�6WURPYHUVRUJXQJ�HLQVSHLVHQ��'LHV�NDQQ�GD]X�I�KUHQ��GDVV�GLH�6WURPYHUVRU�
JXQJ�LQ�GHQ�XQJHUHJHOWHQ�=XVWDQG��EHUJHKW�RGHU�VRJDU�EHVFKlGLJW�ZLUG��XQG�
PXVV�GHVKDOE�YHUKLQGHUW�ZHUGHQ��'LHVHU�(IIHNW�OlVVW�VLFK�GXUFK�9RUEHODVWHQ�
GHV�6WURPYHUVRUJXQJV�$XVJDQJV�PLW�HLQHP�§'XPP\¨�/DVWZLGHUVWDQG�YHUPHL�
GHQ��'HU�§'XPP\¨�/DVWZLGHUVWDQG�VROOWH�DXV�GHU�6WURPYHUVRUJXQJ�PLQGH�
VWHQV�VR�YLHO�6WURP�]LHKHQ��ZLH�DXV�GHU�DNWLYHQ�/DVW�PD[LPDO�LQ�GLH�6WURPYHU�
VRUJXQJ�]XU�FNIOLH�HQ�NDQQ��'LH�6XPPH�GHU�6WU|PH��ZHOFKH�GLH�6WURPYHU�
VRUJXQJ�DQ�GLH�§'XPP\¨�/DVW�XQG�GLH�DNWLYH�/DVW�OLHIHUW��PXVV�NOHLQHU�VHLQ�DOV�
GHU�]XOlVVLJH�0D[LPDOVWURP�GHU�6WURPYHUVRUJXQJ�

Fühlerleitungsbetrieb
,P�)�KOHUOHLWXQJVEHWULHE�ZLUG�GLH�6SDQQXQJ�GLUHNW�DQ�GHU�/DVW��VWDWW�DQ�GHQ�
$XVJDQJVDQVFKO�VVHQ�GHU�6WURPYHUVRUJXQJ��JHUHJHOW��'DGXUFK�ZLUG�GHU�
6SDQQXQJVDEIDOO��EHU�GHQ�/DVWOHLWXQJHQ�DXVJHUHJHOW�

8P�GLH�6WURPYHUVRUJXQJ�I�U�)�KOHUOHLWXQJVEHWULHE�]X�NRQILJXULHUHQ��P�VVHQ�
6LH�GLH�)�KOHUOHLWXQJVHLQJlQJH��6HQVH��PLW�GHU�/DVW�YHUELQGHQ�VWDWW�PLW�GHQ�
$XVJDQJVDQVFKO�VVHQ�GHU�6WURPYHUVRUJXQJ��VLHKH�$EELOGXQJ�������

9HUZHQGHQ�6LH�I�U�GLHVH�9HUELQGXQJ�HLQH�DEJHVFKLUPWH�=ZHLGUDKW�/HLWXQJ��'LH�
$EVFKLUPXQJ�GHU�)�KOHUOHLWXQJ�PXVV�HLQVHLWLJ�PLW�GHU�&KDVVLV�0DVVH�GHU�
6WURPYHUVRUJXQJ�� ��YHUEXQGHQ�ZHUGHQ��GDV�DQGHUH�(QGH�GHU�$EVFKLU�
PXQJ�PXVV�RIIHQ�EOHLEHQ��'LH�$EVFKLUPXQJ�VHOEVW�GDUI�QLFKW�DOV�)�KOHUOHL�
WXQJ�EHQXW]W�ZHUGHQ��:HQQ�HLQH�GHU�EHLGHQ�)�KOHUOHLWXQJHQ�XQWHUEURFKHQ�
ZLUG��YHUULQJHUW�VLFK�GDGXUFK�GLH�6SDQQXQJ�DQ�GHQ�/DVWOHLWXQJHQ��$FKWHQ�6LH�
EHLP�$QVFKOLH�HQ�GHU�)�KOHUOHLWXQJHQ�DQ�GLH�/DVW�DXI�NRUUHNWH�3ROXQJ�

Abbildung 2-2. Lokaler Abgriff der Ist-SpannungAbbildung 2-1. Fernabgriff der Ist-Spannung
(Fühlerleitungsbetrieb)
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Stabilität
%HVWLPPWH�.RPELQDWLRQHQ�DXV�/DVWOHLWXQJVOlQJHQ�XQG�JUR�HQ�$XVJDQJVNDSD�
]LWlWHQ�N|QQHQ�DOV�HLQ�)LOWHU�LQQHUKDOE�GHU�6SDQQXQJVUHJHOVFKOHLIH�ZLUNHQ��'LH�
YRQ�GLHVHP�)LOWHU�KHUYRUJHUXIHQH�]XVlW]OLFKH�3KDVHQYHUVFKLHEXQJ�NDQQ�GLH�
6WDELOLWlW�GHU�6WURPYHUVRUJXQJ�EHHLQWUlFKWLJHQ�XQG�hEHUVFKZLQJHQ�YHUXUVD�
FKHQ��,Q�EHVRQGHUV�JUDYLHUHQGHQ�)lOOHQ�NDQQ�VLH�VRJDU�GD]X�I�KUHQ��GD��GLH�
6WURPYHUVRUJXQJ�LQV�6FKZLQJHQ�JHUlW��8P�GLHVHV�5LVLNR�]X�PLQLPLHUHQ��VROO�
WHQ�6LH�GLH�/DVWOHLWXQJHQ�VR�NXU]�ZLH�P|JOLFK�KDOWHQ�XQG�PLWHLQDQGHU�YHUGULO�
OHQ��'D�GLH�)�KOHUOHLWXQJHQ�HLQHQ�7HLO�GHU�5HJHOVFKOHLIH�GHU�6WURPYHUVRUJXQJ�
ELOGHQ��KDW�HLQH�XQEHDEVLFKWLJWH�8QWHUEUHFKXQJ�GHU�)�KOHUOHLWXQJHQ�GLYHUVH�
XQHUZ�QVFKWH�(IIHNWH�]XU�)ROJH��*HKHQ�6LH�GHVKDOE�EHLP�$QVFKOLH�HQ�GHU�
)�KOHUOHLWXQJHQ�VRUJIlOWLJ�YRU�XQG�YHUPHLGHQ�6LH�:DFNHONRQWDNWH�

CV-Regelung
'LH�LQ�.DSLWHO���DQJHJHEHQH�/DVWUHJHOXQJV�6SH]LILNDWLRQ�I�U�GLH�%HWULHEVDUW�&9�
EH]LHKHQ�VLFK�DXI�GLH�$XVJDQJVDQVFKO�VVH�GHU�6WURPYHUVRUJXQJ��,P�)�KOHUOHL�
WXQJVEHWULHE�YHUJU|�HUW�VLFK�GHU�DQJHJHEHQH�:HUW�XP���P9�SUR���9�ODVWVWURP�
lQGHUXQJVEHGLQJWHP�6SDQQXQJVDEIDOO�]ZLVFKHQ�GHP�)�KOHUOHLWXQJVDQVFKOXVV�
§6�¨�XQG�GHP�$XVJDQJVDQVFKOXVV�§�¨���'LHVH�$QJDEHQ�VHW]HQ�YRUDXV��GDVV�GHU�
:LGHUVWDQG�GHU�)�KOHUOHLWXQJHQ�QLFKW�PHKU�DOV�����Ω�EHWUlJW�

Maximale Ausgangswerte
'LH�LQ�.DSLWHO���DXIJHOLVWHWHQ�$XVJDQJVVSDQQXQJV��XQG�$XVJDQJVVWURP�6SH]L�
ILNDWLRQHQ�EH]LHKHQ�VLFK�DXI�GLH�$XVJDQJVDQVFKO�VVH�GHU�6WURPYHUVRUJXQJ��,P�
)�KOHUOHLWXQJVEHWULHE�PXVV�]XU�%HUHFKQXQJ�GHU�PD[LPDOHQ�$XVJDQJVVSDQ�
QXQJ�GHU�6SDQQXQJVDEIDOO��EHU�GHQ�/DVWOHLWXQJHQ�]X�GHU�6SDQQXQJ��EHU�GHU�
/DVW�KLQ]XDGGLHUW�ZHUGHQ��%HL�hEHUVFKUHLWXQJ�GHU�PD[LPDOHQ�$XVJDQJVVSDQ�
QXQJ�LVW�GLH�(LQKDOWXQJ�GHU�6SH]LILNDWLRQHQ�QLFKW�JHZlKUOHLVWHW��:HQQ�GLH�
6WURPYHUVRUJXQJ�ZHJHQ�hEHUVFKUHLWXQJ�GHU�PD[LPDOHQ�$XVJDQJVVSDQQXQJ�
LQ�GHQ�XQJHUHJHOWHQ�=XVWDQG��EHUJHKW��OHXFKWHW�GLH�$Q]HLJH�Unreg �DXI�

Ausgangsrauschen
:HQQ�6W|UVLJQDOH�RGHU�5DXVFKHQ�LQ�GLH�)�KOHUOHLWXQJHQ�HLQVWUHXHQ��HUVFKHLQHQ�
GLHVH�DXFK�DP�$XVJDQJ�GHU�6WURPYHUVRUJXQJ�XQG�N|QQHQ�GLH�/DVWUHJHOXQJ�LQ�
GHU�%HWULHEVDUW�&9�EHHLQWUlFKWLJHQ��=XU�0LQLPLHUXQJ�VROFKHU�(LQVWUHXXQJHQ�
VROOWHQ�6LH�GLH�)�KOHUOHLWXQJHQ�PLWHLQDQGHU�YHUGULOOHQ�XQG�LQ�JHULQJHP�$EVWDQG�
SDUDOOHO�]X�GHQ�/DVWOHLWXQJHQ�YHUOHJHQ��,Q�§VW|UVLJQDOYHUVHXFKWHQ¨�8PJHEXQ�
JHQ�NDQQ�HV�QRWZHQGLJ�VHLQ��GLH�)�KOHUOHLWXQJHQ�DE]XVFKLUPHQ��'LH�$EVFKLU�
PXQJ�GHU�)�KOHUOHLWXQJHQ�GDUI�QXU�VWURPYHUVRUJXQJVVHLWLJ�JHHUGHW�ZHUGHQ��
'LH�$EVFKLUPXQJ�VHOEVW�GDUI�QLFKW�DOV�)�KOHUOHLWXQJ�EHQXW]W�ZHUGHQ�
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Mehrere Lasten
:HQQ�6LH�PHKUHUH�/DVWHQ�DQ�GLH�6WURPYHUVRUJXQJ�DQVFKOLH�HQ��VROOWHQ�6LH�I�U�
MHGH�/DVW�HLQ�VHSDUDWHV�/DVWOHLWXQJVSDDU�YHUZHQGHQ��'DGXUFK�ZHUGHQ�HWZDLJH�
5�FNZLUNXQJHQ�]ZLVFKHQ�GHQ�/DVWHQ�PLQLPLHUW��XQG�GLH�9RU]�JH�GHU�QLHGULJHQ�
$XVJDQJVLPSHGDQ]�GHU�6WURPYHUVRUJXQJ�NRPPHQ�YROO�]XU�*HOWXQJ��'LH�/DVW�
OHLWXQJVSDDUH�VROOWHQ�VR�NXU]�ZLH�P|JOLFK�VHLQ��]XU�9HUULQJHUXQJ�GHU�,QGXNWL�
YLWlW�XQG�GHU�6W|UVLJQDOHLQVWUHXXQJHQ�VROOWHQ�GLH�EHLGHQ�$GHUQ�HLQHV�3DDUHV�
PLWHLQDQGHU�YHUGULOOW�RGHU�JHE�QGHOW�ZHUGHQ��%HL�9HUZHQGXQJ�DEJHVFKLUPWHU�
/DVWOHLWXQJHQ�VROOWH�GLH�$EVFKLUPXQJ�PLW�GHP�&KDVVLV�0DVVH�$QVFKOXVV�GHU�
6WURPYHUVRUJXQJ�YHUEXQGHQ�ZHUGHQ��GDV�DQGHUH�(QGH�GHU�$EVFKLUPXQJ�VROOWH�
IUHL�EOHLEHQ�

:HQQ�DXV�9HUNDEHOXQJVJU�QGHQ�H[WHUQH�9HUWHLOHUNOHPPHQ�YHUZHQGHW�ZHUGHQ�
P�VVHQ��YHUELQGHQ�6LH�GLHVH��EHU�YHUGULOOWH�RGHU�DEJHVFKLUPWH�/HLWXQJHQ�PLW�
GHQ�6WURPYHUVRUJXQJV�$XVJlQJHQ��6FKOLH�HQ�6LH�MHGH�/DVW�HLQ]HOQ�DQ�GLH�
9HUWHLOHUNOHPPHQ�DQ�
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Manuelle Bedienung

%LVKHU�KDEHQ�6LH�JHOHUQW��ZLH�GLH�6WURPYHUVRUJXQJ�LQVWDOOLHUW��LQ�%HWULHE�JH�
QRPPHQ�XQG��EHUSU�IW�ZLUG��,P�.DSLWHO�§6FKQHOOHU�(LQVWLHJ¨�ZXUGHQ�6LH�
EHUHLWV�EHLP�hEHUSU�IHQ�GHU�HOHPHQWDUHQ�6SDQQXQJV��XQG�6WURP�)XQNWLRQHQ�
NXU]�LQ�GLH�PDQXHOOH�%HGLHQXQJ�HLQJHZLHVHQ��,Q�GLHVHP�.DSLWHO�ZHUGHQ�GLH�
)URQWSODWWHQ�%HGLHQXQJVHOHPHQWH�XQG�GHUHQ�%HQXW]XQJ�DXVI�KUOLFK�EH�
VFKULHEHQ��

'LHVHV�.DSLWHO�LVW�LQ�IROJHQGH�$EVFKQLWWH�JHJOLHGHUW�

� hEHUEOLFN��EHU�GLH�PDQXHOOH�%HGLHQXQJ¶�DXI�6HLWH���

� %HWULHEVDUW�§.RQVWDQWVSDQQXQJ¨¶�VLHKH�6HLWH ���II�

� %HWULHEVDUW�§.RQVWDQWVWURP¨¶�VLHKH�6HLWH ���II�

� .RQILJXULHUHQ�GHU�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH¶�VLHKH�6HLWH ���II�

� $EVSHLFKHUQ�XQG�$EUXIHQ�YRQ�(LQVWHOOXQJHQ¶�VLHKH�6HLWH ���II�

� 3URJUDPPLHUHQ�GHV�hEHUVSDQQXQJVVFKXW]HV¶�VLHKH�6HLWH ���II�

� 'HDNWLYLHUHQ�GHV�$XVJDQJV¶�DXI�6HLWH���

� 6\VWHPEH]RJHQH�2SHUDWLRQHQ¶�VLHKH�6HLWH ���II�

� 5HIHUHQ]LQIRUPDWLRQHQ�]XU�*3,%�6FKQLWWVWHOOH¶�DXI�6HLWH���

� 5HIHUHQ]LQIRUPDWLRQHQ�]XU�56�����6FKQLWWVWHOOH¶�VLHKH�6HLWH ���II�

� hEHUEOLFN��EHU�GLH�.DOLEULHUXQJ¶�VLHKH�6HLWH ���II�

A n m e r k u n g Siehe ‘‘Fehlermeldungen’’, Seite 127 ff. in Kapitel 5, falls während der manuellen 
Bedienung ein Fehler auftritt.

,Q�GLHVHP�JHVDPWHQ�.DSLWHO�ZLUG�GLH�MHZHLOV�]X�GU�FNHQGH�7DVWH�OLQNV�
QHEHQ�GHP�7H[W�GDUJHVWHOOW�
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Überblick über die manuelle Bedienung

'HU�IROJHQGH�$EVFKQLWW�JLEW�HLQHQ�hEHUEOLFN��EHU�GLH�7DVWHQ�DXI�GHU�)URQW�
SODWWH�

� 'LH�6WURPYHUVRUJXQJ�ZLUG�ZHUNVHLWLJ�I�U�GLH�%HWULHEVDUW�§PDQXHOOH�%HGLH�
QXQJ¨�NRQILJXULHUW��%HLP�(LQVFKDOWHQ�ZLUG�GLH�6WURPYHUVRUJXQJ�DXWRPD�
WLVFK�LQ�GLH�%HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�JHEUDFKW��,Q�GLHVHU�%HWULHEV�
DUW�N|QQHQ�6LH�GLH�6WURPYHUVRUJXQJ��EHU�GLH�)URQWSODWWHQWDVWHQ�EHGLHQHQ��

� :HQQ�GLH�6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�
EHILQGHW��N|QQHQ�6LH�VLH�MHGHU]HLW�GXUFK�'U�FNHQ�GHU�7DVWH�  �Local ��LQ�
GLH�%HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�]XU�FNVFKDOWHQ��(LQ�:HFKVHO�]ZLV�
FKHQ�GLHVHQ�EHLGHQ�%HWULHEVDUW�YHUXUVDFKW�NHLQH�bQGHUXQJHQ�GHU�$XVJDQJV�
JU|�HQ�

� :HQQ�6LH� �GU�FNHQ��GLH�$Q]HLJH�Limit �EHJLQQW�]X�EOLQNHQ���JHKW�GDV�
'LVSOD\�LQ�GLH�%HWULHEVDUW�/LPLW��EHU�XQG�]HLJW�GLH�DNWXHOOHQ�%HJUHQ]XQJV�
ZHUWH�DQ��,Q�GLHVHU�%HWULHEVDUW�N|QQHQ�6LH�EHREDFKWHQ��ZLH�VLFK�GLH�%HJUHQ�
]XQJVZHUWH�lQGHUQ��ZHQQ�6LH�DP�'UHKNQRSI�GUHKHQ��:HQQ�6LH�QRFKPDOV�

�GU�FNHQ�RGHU�GDV�7LPH�RXW�GHV�'LVSOD\V��ZHQLJH�6HNXQGHQ��DEZDU�
WHQ��NHKUW�GDV�'LVSOD\�ZLHGHU�LQ�GLH�%HWULHEVDUW�0HWHU�]XU�FN��GLH�$Q]HLJH�
Limit �HUOLVFKW���,Q�GLHVHU�%HWULHEVDUW�ZHUGHQ�ZLHGHU�GLH�PRPHQWDQHQ�:HUWH�
YRQ�$XVJDQJVVSDQQXQJ�XQG�$XVJDQJVVWURP�DQJH]HLJW�

� 'XUFK�'U�FNHQ�GHU�7DVWH� �N|QQHQ�6LH�GHQ�$XVJDQJ�GHU�6WURPYHUVRU�
JXQJ�DNWLYLHUHQ�RGHU�GHDNWLYLHUHQ��:HQQ�6LH�GHQ�$XVJDQJ�GHDNWLYLHUHQ��
OHXFKWHW�GLH�$Q]HLJH�OFF�DXI�

� 'DV�'LVSOD\�LQIRUPLHUW�6LH�PLW�VHLQHQ�$Q]HLJHQ��EHU�GHQ�DNWXHOOHQ�%HWULHEV�
]XVWDQG�GHU�6WURPYHUVRUJXQJ�XQG�]HLJW�HWZDLJH�)HKOHU�DQ��:HQQ�GLH�6WURP�
YHUVRUJXQJ�VLFK�EHLVSLHOVZHLVH�LQ�GHU�%HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨��
&9��%HUHLFK��9��$�EHILQGHW�OHXFKWHQ�GLH�$Q]HLJHQ�CV�XQG�8V��:HQQ�GLH�
6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�EHILQGHW��
OHXFKWHW�DX�HUGHP�GLH�$Q]HLJH�Rmt ��XQG�ZHQQ�VLH��EHU�GLH�*3,%�6FKQLWW�
VWHOOH�DGUHVVLHUW�ZLUG��GLH�$Q]HLJH�Adrs ��6LHKH�©©'LVSOD\�$Q]HLJHQªª��6HLWH ��
II��I�U�ZHLWHUH�,QIRUPDWLRQHQ�

� 'DV�'LVSOD\�LQIRUPLHUW�6LH�PLW�VHLQHQ�$Q]HLJHQ��EHU�GHQ�DNWXHOOHQ�
%HWULHEV]XVWDQG�GHU�6WURPYHUVRUJXQJ�XQG�]HLJW�HWZDLJH�)HKOHU�DQ�

Local

Store

Display
Limit

Display
Limit

On/Off
Output
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Betriebsart “Konstantspannung”

:HQQ�6LH�GLH�6WURPYHUVRUJXQJ�DOV�.RQVWDQWVSDQQXQJVTXHOOH��&9��EHWUHLEHQ�
P|FKWHQ��JHKHQ�6LH�ZLH�QDFKIROJHQG�EHVFKULHEHQ�YRU�

� 0DQXHOOH�%HGLHQXQJ�

� /DVW�DQ�GLH�$XVJDQJVDQVFKO�VVH�DQVFKOLH�HQ�

9HUELQGHQ�6LH�EHL�DEJHVFKDOWHWHU�6WURPYHUVRUJXQJ�HLQH�/DVW�PLW�GHQ�$XVJDQJV�
DQVFKO�VVHQ�����XQG�����

� 6WURPYHUVRUJXQJ�HLQVFKDOWHQ�

'LH�6WURPYHUVRUJXQJ�EHILQGHW�VLFK�QDFK�GHP�(LQVFKDOWHQ�LP�§3RZHU�RQ���
5HVHW�¨=XVWDQG��GHU�$XVJDQJ�LVW�LQDNWLY��GLH�$Q]HLJH�OFF�OHXFKWHW���GHU�XQWHUH�
6SDQQXQJVEHUHLFK�LVW�JHZlKOW��GLH�$Q]HLJH�I�U�GHQ�JHZlKOWHQ�%HUHLFK�OHXFK�
WHW��EHLP�0RGHOO�(����$�EHLVSLHOVZHLVH�GLH�$Q]HLJH�8V���GHU�'UHKNQRSI�LVW�I�U�
6SDQQXQJVHLQVWHOOXQJ�NRQILJXULHUW�

6FKDOWHQ�6LH�GLH�6WURPYHUVRUJXQJ�GXUFK�'U�FNHQ�GHU�7DVWH� �LQ�GHQ�
REHUHQ�6SDQQXQJVEHUHLFK��-H�QDFK�0RGHOO�OHXFKWHW�GLH�$Q]HLJH�20V�RGHU�60V�
DXI�

� 'LVSOD\�LQ�GLH�%HWULHEVDUW�§/LPLW¨�EULQJHQ�

%HDFKWHQ�6LH��GD��GLH�$Q]HLJH�Limit �EOLQNW��GDGXUFK�ZLUG�VLJQDOLVLHUW��GDVV�GDV�
'LVSOD\�VLFK�LQ�GHU�%HWULHEVDUW�/LPLW�EHILQGHW��:HQQ�GDV�'LVSOD\�VLFK�LQ�GHU�
%HWULHEVDUW�/LPLW�EHILQGHW��]HLJW�HV�GLH�SURJUDPPLHUWHQ�6SDQQXQJV��XQG�
6WURP�%HJUHQ]XQJVZHUWH�DQ�

,Q�GHU�%HWULHEVDUW�§.RQVWDQWVSDQQXQJ¨�VLQG�]ZDU�GLH�6SDQQXQJV�
ZHUWH�LQ�GHQ�'LVSOD\�%HWULHEVDUWHQ�§0HWHU¨�XQG��§/LPLW¨�LGHQWLVFK��QLFKW�
MHGRFK�GLH�6WURPZHUWH��:HLWHUKLQ�N|QQHQ�6LH�LQ�GHU�'LVSOD\�%HWULHEVDUW�
§0HWHU¨�EHLP�%HWlWLJHQ�GHV�'UHKNQRSIV�GLH�bQGHUXQJ�GHV�6WURPEHJUHQ�
]XQJVZHUWHV�QLFKW�EHREDFKWHQ��(V�ZLUG�GHVKDOE�HPSIRKOHQ��GDV�'LVSOD\�
LQ�GLH�%HWULHEVDUW�§/LPLW¨�]X�EULQJHQ��GDPLW�6LH�LQ�GHU�%HWULHEVDUW�
§.RQVWDQWVSDQQXQJ¨�EHL�%HWlWLJXQJ�GHV�'UHKNQRSIV�GLH�bQGHUXQJ�GHV�
6WURPEHJUHQ]XQJVZHUWHV�EHREDFKWHQ�N|QQHQ�

Power

High

Display
Limit
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�� � 'HQ�JHZ�QVFKWHQ�6WURPEHJUHQ]XQJVZHUW�HLQVWHOOHQ�

6WHOOHQ�6LH�VLFKHU��GDVV�GLH�$Q]HLJH�Limit �LPPHU�QRFK�EOLQNW��.RQILJXULHUHQ�6LH�
GHQ�'UHKNQRSI�I�U�6WURPHLQVWHOOXQJ��&XUUHQW���:lKOHQ�6LH�PLW�GHQ�$XIO|�
VXQJVZDKOWDVWHQ�GLH�'H]LPDOVWHOOH��GLH�6LH�lQGHUQ�P|FKWHQ��XQG�lQGHUQ�6LH�
GLHVH�GDQQ�PLW�+LOIH�GHV�'UHKNQRSIV��6WHOOHQ�6LH�PLW�GHP�'UHKNQRSI�GHQ�
JHZ�QVFKWHQ�6WURPEHJUHQ]XQJVZHUW�HLQ�

  � 'LH�JHZ�QVFKWH�$XVJDQJVVSDQQXQJ�HLQVWHOOHQ�

6WHOOHQ�6LH�VLFKHU��GDVV�GLH�$Q]HLJH�Limit �LPPHU�QRFK�EOLQNW��.RQILJXULHUHQ�6LH�
GHQ�'UHKNQRSI�I�U�6SDQQXQJVHLQVWHOOXQJ��9ROWDJH���:lKOHQ�6LH�PLW�GHQ�$XI�
O|VXQJVZDKOWDVWHQ�GLH�'H]LPDOVWHOOHQ��GLH�6LH�lQGHUQ�P|FKWHQ��XQG�VWHOOHQ�6LH�
PLW�GHP�'UHKNQRSI�GLH�JHZ�QVFKWH�$XVJDQJVVSDQQXQJ�HLQ�

� %ULQJHQ�6LH�GDV�'LVSOD\�ZLHGHU�LQ�GLH�%HWULHEVDUW�§0HWHU¨��

'U�FNHQ�6LH� ��RGHU�ZDUWHQ�6LH�DE��ELV�GDV�'LVSOD\�QDFK�HLQLJHQ�6HNXQGHQ�
DXWRPDWLVFK�ZLHGHU�LQ�GLH�%HWULHEVDUW�§0HWHU¨��EHUJHKW��%HDFKWHQ�6LH��GD��GLH�
$Q]HLJH�Limit �HUOLVFKW�XQG�LP�'LVSOD\�GLH�0HOGXQJ�§OUTPUT OFF¨�DQJH]HLJW�
ZLUG�

� $NWLYLHUHQ�6LH�GHQ�$XVJDQJ�

'LH�$Q]HLJH�OFF�HUOLVFKW��XQG�GLH�$Q]HLJH�&9�OHXFKWHW�DXI��%HDFKWHQ�6LH��GD��
GDV�'LVSOD\�VLFK�LQ�GHU�%HWULHEVDUW�§0HWHU¨�EHILQGHW�

� 6WHOOHQ�6LH�VLFKHU��GDVV�GLH�6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�
§.RQVWDQWVSDQQXQJ¨�EHILQGHW�

:HQQ�GLH�6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�§.RQVWDQWVSDQQXQJ¨�
EHILQGHW��OHXFKWHW�GLH�$Q]HLJH�CV��)DOOV�GLH�$Q]HLJH�CC�OHXFKWHW��VWHOOHQ�6LH�
HLQHQ�K|KHUHQ�6WURPEHJUHQ]XQJVZHUW�HLQ�

�%HLP�(LQVWHOOHQ�GHV�6WURPZHUWHV�N|QQHQ�6LH�GHQ�&XUVRU��GLH�EOLQNHQGH�
=LIIHU��PLW�+LOIH�GHU�$XIO|VXQJVZDKOWDVWHQ�QDFK�UHFKWV�RGHU�OLQNV�YHU�
VFKLHEHQ�

Current
Voltage

�

Current
Voltage

�

Display
Limit

Display
Limit

On/Off
Output
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A n m e r k u n g Wenn in der Betriebsart “Konstantspannung” eine Laständerung zu einer Über-
schreitung des Strombegrenzungswertes führt, geht die Stromversorgung automatisch 
in die Betriebsart “Konstantstrom” über und begrenzt den Ausgangsstrom auf den 
programmierten Strombegrenzungswert; die Ausgangsspannung sinkt dann ent-
sprechend ab.

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

CURRent {<current>|MIN|MAX} Strom programmieren

VOLTage {<voltage>|MIN|MAX} Spannung programmieren

OUTPut ON Ausgang aktivieren
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Betriebsart “Konstantstrom”

:HQQ�6LH�GLH�6WURPYHUVRUJXQJ�DOV�.RQVWDQWVWURPTXHOOH��&&��EHWUHLEHQ�P|FK�
WHQ��JHKHQ�6LH�ZLH�QDFKIROJHQG�EHVFKULHEHQ�YRU�

� 0DQXHOOH�%HGLHQXQJ�

� /DVW�DQ�GLH�$XVJDQJVDQVFKO�VVH�DQVFKOLH�HQ�

9HUELQGHQ�6LH�EHL�DEJHVFKDOWHWHU�6WURPYHUVRUJXQJ�HLQH�/DVW�PLW�GHQ�$XVJDQJV�
DQVFKO�VVHQ�����XQG�����

� 6WURPYHUVRUJXQJ�HLQVFKDOWHQ�

'LH�6WURPYHUVRUJXQJ�EHILQGHW�VLFK�QDFK�GHP�(LQVFKDOWHQ�LP�§3RZHU�RQ���
5HVHW�¨=XVWDQG��GHU�$XVJDQJ�LVW�LQDNWLY��GLH�$Q]HLJH�OFF�OHXFKWHW���HV�LVW�GHU�
XQWHUH�6SDQQXQJVEHUHLFK�JHZlKOW��GLH�$Q]HLJH�I�U�GHQ�JHZlKOWHQ�%HUHLFK�
OHXFKWHW��EHLP�0RGHOO�(����$�EHLVSLHOVZHLVH�GLH�$Q]HLJH�8V���GHU�'UHKNQRSI�
LVW�I�U�6SDQQXQJVHLQVWHOOXQJ�NRQILJXULHUW�

6FKDOWHQ�6LH�GLH�6WURPYHUVRUJXQJ�GXUFK�'U�FNHQ�GHU�7DVWH� �LQ�GHQ�
REHUHQ�6SDQQXQJVEHUHLFK��-H�QDFK�0RGHOO�OHXFKWHW�GLH�$Q]HLJH�20V�RGHU�60V�
DXI�

� 'LVSOD\�LQ�GLH�%HWULHEVDUW�§/LPLW¨�EULQJHQ��

%HDFKWHQ�6LH��GD��GLH�$Q]HLJH�Limit �EOLQNW��GDGXUFK�ZLUG�VLJQDOLVLHUW��GDVV�GDV�
'LVSOD\�VLFK�LQ�GHU�%HWULHEVDUW�/LPLW�EHILQGHW��:HQQ�GDV�'LVSOD\�VLFK�LQ�GHU�
%HWULHEVDUW�/LPLW�EHILQGHW��]HLJW�HV�GLH�SURJUDPPLHUWHQ�6SDQQXQJV��XQG�
6WURP�%HJUHQ]XQJVZHUWH�DQ�

,Q�GHU�%HWULHEVDUW�§.RQVWDQWVWURP¨�VLQG�]ZDU�GLH�6WURPZHUWH�LQ�GHQ�
'LVSOD\�%HWULHEVDUWHQ�§0HWHU¨�XQG��§/LPLW¨�LGHQWLVFK��QLFKW�MHGRFK�GLH�
6SDQQXQJVZHUWH��:HLWHUKLQ�N|QQHQ�6LH�LQ�GHU�'LVSOD\�%HWULHEVDUW�
§0HWHU¨�EHLP�%HWlWLJHQ�GHV�'UHKNQRSIV�GLH�bQGHUXQJ�GHV�6SDQQXQJV�
EHJUHQ]XQJVZHUWHV�QLFKW�EHREDFKWHQ��(V�ZLUG�GHVKDOE�HPSIRKOHQ��GDV�
'LVSOD\�LQ�GLH�%HWULHEVDUW�§/LPLW¨�]X�EULQJHQ��GDPLW�6LH�LQ�GHU�
%HWULHEVDUW�§.RQVWDQWVWURP¨�EHL�%HWlWLJXQJ�GHV�'UHKNQRSIV�GLH�bQGH�
UXQJ�GHV�6SDQQXQJVEHJUHQ]XQJVZHUWHV�EHREDFKWHQ�N|QQHQ�

Power

High

Display
Limit
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� 'HQ�JHZ�QVFKWHQ�6SDQQXQJVEHJUHQ]XQJVZHUW�HLQVWHOOHQ�

6WHOOHQ�6LH�VLFKHU��GDVV�GLH�$Q]HLJH�Limit �LPPHU�QRFK�EOLQNW�XQG�GHU�'UHKNQRSI�
I�U�6SDQQXQJVHLQVWHOOXQJ��9ROWDJH��NRQILJXULHUW�LVW��:lKOHQ�6LH�PLW�GHQ�$XIO|�
VXQJVZDKOWDVWHQ�GLH�'H]LPDOVWHOOH��GLH�6LH�lQGHUQ�P|FKWHQ��XQG�lQGHUQ�6LH�
GLHVH�GDQQ�PLW�+LOIH�GHV�'UHKNQRSIV��'HQ�JHZ�QVFKWHQ�6SDQQXQJVEHJUHQ�
]XQJVZHUW�HLQVWHOOHQ�

� � 'HQ�JHZ�QVFKWHQ�$XVJDQJVVWURP�HLQVWHOOHQ�

6WHOOHQ�6LH�VLFKHU��GDVV�GLH�$Q]HLJH�Limit �LPPHU�QRFK�EOLQNW��.RQILJXULHUHQ�6LH�
GHQ�'UHKNQRSI�I�U�6WURPHLQVWHOOXQJ��&XUUHQW���:lKOHQ�6LH�PLW�GHQ�
$XIO|VXQJVZDKOWDVWHQ�GLH�'H]LPDOVWHOOHQ��GLH�6LH�lQGHUQ�P|FKWHQ��XQG�VWHOOHQ�
6LH�PLW�GHP�'UHKNQRSI�GHQ�JHZ�QVFKWHQ�$XVJDQJVVWURP�HLQ�

� %ULQJHQ�6LH�GDV�'LVSOD\�ZLHGHU�LQ�GLH�%HWULHEVDUW�§0HWHU¨�

'U�FNHQ�6LH� ��RGHU�ZDUWHQ�6LH�DE��ELV�GDV�'LVSOD\�QDFK�HLQLJHQ�6HNXQGHQ�
DXWRPDWLVFK�ZLHGHU�LQ�GLH�%HWULHEVDUW�§0HWHU¨��EHUJHKW��%HDFKWHQ�6LH��GD��GLH�
$Q]HLJH�Limit �HUOLVFKW�XQG�LP�'LVSOD\�GLH�0HOGXQJ�§OUTPUT OFF¨�DQJH]HLJW�
ZLUG�

� $NWLYLHUHQ�6LH�GHQ�$XVJDQJ�

'LH�$Q]HLJH�OFF�HUOLVFKW��XQG�GLH�$Q]HLJH�CC�OHXFKWHW�DXI��%HDFKWHQ�6LH��GD��
GDV�'LVSOD\�VLFK�LQ�GHU�%HWULHEVDUW�§0HWHU¨�EHILQGHW�

� 6WHOOHQ�6LH�VLFKHU��GDVV�GLH�6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�
§.RQVWDQWVWURP¨�EHILQGHW�

:HQQ�GLH�6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�§.RQVWDQWVWURP¨�EHILQGHW��
OHXFKWHW�GLH�$Q]HLJH�CC��)DOOV�GLH�$Q]HLJH�CV�OHXFKWHW��VWHOOHQ�6LH�HLQHQ�
K|KHUHQ�6SDQQXQJVEHJUHQ]XQJVZHUW�HLQ�

�%HLP�(LQVWHOOHQ�GHV�6SDQQXQJVZHUWHV�N|QQHQ�6LH�GHQ�&XUVRU��GLH�
EOLQNHQGH�=LIIHU��PLW�+LOIH�GHU�$XIO|VXQJVZDKOWDVWHQ�QDFK�UHFKWV�RGHU�OLQNV�
YHUVFKLHEHQ�

2%HLP�(LQVWHOOHQ�GHU�6WURPVWlUNH�N|QQHQ�6LH�GHQ�&XUVRU��EOLQNHQGH�=LIIHU��
PLW�+LOIH�GHU�$XIO|VXQJVZDKOWDVWHQ�QDFK�OLQNV�RGHU�UHFKWV�YHUVFKLHEHQ�

�

Current
Voltage

�

Display
Limit

Display
Limit

On/Off
Output
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A n m e r k u n g Wenn in der Betriebsart “Konstantstrom” eine Laständerung zu einer Überschrei-
tung des Spannungsbegrenzungswertes führt, geht die Stromversorgung automatisch 
in die Betriebsart “Konstantspannung” über und begrenzt die Ausgangsspannung 
auf den programmierten Spannungsbegrenzungswert; der Ausgangsstrom sinkt dann 
entsprechend ab.

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

VOLTage {<voltage>|MIN|MAX} Spannung programmieren

CURRent {<current>|MIN|MAX} Strom programmieren

OUTPut ON Ausgang aktivieren
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Konfigurieren der Fernprogrammierungsschnittstelle

'LHVH�6WURPYHUVRUJXQJ�LVW�VWDQGDUGPl�LJ�PLW�HLQHU�*3,%���,(((�������
6FKQLWWVWHOOH�XQG�HLQHU�56�����6FKQLWWVWHOOH�DXVJHVWDWWHW��:HUNVHLWLJ�ZLUG�GLH�
*3,%�6FKQLWWVWHOOH�DNWLYLHUW��(V�NDQQ�LPPHU�QXU�MHZHLOV�HLQH�GHU�EHLGHQ�
6FKQLWWVWHOOHQ�DNWLY�VHLQ��:HQQ�6LH�GLH�,�2�.RQILJXUDWLRQ�DEEUHFKHQ�P|FKWHQ��
RKQH�LUJHQGZHOFKH�bQGHUXQJHQ�DE]XVSHLFKHUQ��GU�FNHQ�6LH�VR�RIW�GLH�7DVWH�

��ELV�GLH�0HOGXQJ�§NO CHANGE¨�DQJH]HLJW�ZLUG�

� 'LH�$GUHVVH��3DULWlW�XQG�%DXGUDWH�GHU�*3,%�6FKQLWWVWHOOH�N|QQHQ�QXU��EHU�
GLH�)URQWSODWWH�HLQJHVWHOOW�ZHUGHQ��

� 'LH�DNWXHOOH�(LQVWHOOXQJ�ZLUG�GXUFK�HUK|KWH�+HOOLJNHLW�KHUYRUJHKREHQ��'LH�
�EULJHQ�$OWHUQDWLYHQ�ZHUGHQ�PLW�YHUULQJHUWHU�+HOOLJNHLW�DQJH]HLJW�

� 'LH�,QIRUPDWLRQ��ZHOFKH�6FKQLWWVWHOOH�JHZlKOW�ZXUGH��ZLUG�LQ�HLQHP�QLFKW�
IO�FKWLJHQ�6SHLFKHU�DEJHOHJW�XQG�lQGHUW�VLFK�ZHGHU�EHLP�(LQ��$XVVFKDOWHQ�
GHV�*HUlWHV�QRFK�EHL�HLQHP�3RZHU�RQ�5HVHW��%HIHKO�*RST��

GPIB-Konfiguration 

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�NRQILJXULHUHQ¨�
DNWLYLHUHQ��

)DOOV�§RS-232¨�DQJH]HLJW�ZLUG��ZlKOHQ�6LH�PLW�+LOIH�GHV�'UHKNQRSIV�GLH�
$OWHUQDWLYH�§GPIB / 488¨�

� *3,%�$GUHVVH�ZlKOHQ�

6LH�N|QQHQ�GLH�$GUHVVH�DXI�HLQHQ�EHOLHELJHQ�:HUW�]ZLVFKHQ���XQG����HLQVWHOOHQ��
'LH�ZHUNVHLWLJ�HLQJHVWHOOWH�6WDQGDUG�$GUHVVH�LVW�©©�ªª�

� bQGHUXQJHQ�DEVSHLFKHUQ�XQG�0HQ��YHUODVVHQ�

*3,%������

$''5������

6$9('

I/O
Config

I/O
Config

I/O
Config

I/O
Config
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A n m e r k u n g 'LH�*3,%�6FKQLWWVWHOOHQNDUWH�LQ�,KUHP�&RPSXWHU�KDW�LKUH�HLJHQH�$GUHVVH��
'LHVH�$GUHVVH�GDUI�QLFKW�I�U�HLQ�DP�%XV�DQJHVFKORVVHQHV�*HUlW�YHUZHQGHW�
ZHUGHQ��*3,%�6FKQLWWVWHOOHQNDUWHQ�YRQ�$JLOHQW�7HFKQRORJLHV�VLQG�QRUPDOHU�
ZHLVH�DXI�GLH�$GUHVVH�©©��ªª�HLQJHVWHOOW��

RS-232-Konfiguration 

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�NRQILJXULHUHQ¨�
DNWLYLHUHQ��

�)DOOV�6LH�]XYRU�EHUHLWV�GLH�56�����6FKQLWWVWHOOH�JHZlKOW�KDWWHQ��ZLUG�GLH�
0HOGXQJ�§RS-232¨�DQJH]HLJW��

� 56�����6FKQLWWVWHOOH�ZlKOHQ��

:lKOHQ�6LH�PLW�+LOIH�GHV�'UHKNQRSIV�GLH�56�����6FKQLWWVWHOOH��

� %DXGUDWH�ZlKOHQ��
:lKOHQ�6LH�HLQH�GHU�IROJHQGHQ�%DXGUDWHQ�����������������������������RGHU������
�6WDQGDUGHLQVWHOOXQJ�

� � 3DULWlW�XQG�$Q]DKO�GHU�6WRS�%LWV�ZlKOHQ�
:lKOHQ�6LH�HLQH�GHU�IROJHQGHQ�$OWHUQDWLYHQ���1RQH����'DWHQELWV��6WDQGDUGHLQ�
VWHOOXQJ���2GG����'DWHQELWV��RGHU�(YHQ����'DWHQELWV���'XUFK�GLH�:DKO�GHU�
3DULWlW�ZlKOHQ�6LH�LQGLUHNW�DXFK�GLH�$Q]DKO�GHU�'DWHQELWV�

� bQGHUXQJHQ�DEVSHLFKHUQ�XQG�0HQ��YHUODVVHQ�

*3,%������

56����

������%$8'

121(����%,76

6$9('

I/O
Config

I/O
Config

I/O
Config

I/O
Config
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Abspeichern und Abrufen von Einstellungen

6LH�N|QQHQ�ELV�]X�I�QI�XQWHUVFKLHGOLFKH�(LQVWHOOXQJHQ�LQ�QLFKWIO�FKWLJHQ�
5HJLVWHUQ�DEVSHLFKHUQ���,P�$XVOLHIHUXQJV]XVWDQG�GHV�*HUlWHV�VLQG�GLH�5HJLVWHU�
§�¨�ELV�§�¨�OHHU��6LH�N|QQHQ�MHGHP�GLHVHU�I�QI�5HJLVWHU��EHU�GLH�)URQWSODWWH�RGHU�
�EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�HLQHQ�DQZHQGXQJVEH]RJHQHQ�
1DPHQ�JHEHQ��8QWHU�GLHVHP�1DPHQ�N|QQHQ�6LH�GLH�EHWUHIIHQGH�(LQVWHOOXQJ�
MHGRFK�QXU��EHU�GLH�)URQWSODWWH�DEUXIHQ��XQG�QLFKW��EHU�GLH�)HUQSURJUDPPLH�
UXQJVVFKQLWWVWHOOH�

1DFKIROJHQG�ZLUG�EHVFKULHEHQ��ZLH�6LH�HLQH�(LQVWHOOXQJ�DEVSHLFKHUQ�XQG�
DQVFKOLH�HQG�ZLHGHU�DEUXIHQ�N|QQHQ��

:HQQ�6LH�GLH�§6WRUH�5HFDOO¨�2SHUDWLRQ�DEEUHFKHQ�P|FKWHQ��ZlKOHQ�6LH�
PLW�+LOIH�GHV�'UHKNQRSIV�GDV�0HQ��EXITªª�XQG�GU�FNHQ�6LH�GDQQ�GLH�7DVWH��RGHU�
ZDUWHQ�6LH��ELV�GDV�7LPH�RXW�GHV�'LVSOD\V�DEJHODXIHQ�LVW�

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�

� %ULQJHQ�6LH�GLH�6WURPYHUVRUJXQJ�LQ�GLH�JHZ�QVFKWH�(LQVWHOOXQJ�

'LH�6SHLFKHUIXQNWLRQ�§HULQQHUW�VLFK¨�DQ�IROJHQGH�3DUDPHWHU��$XVJDQJVVSDQ�
QXQJVEHUHLFK��6SDQQXQJV��XQG�6WURPEHJUHQ]XQJVZHUWH��$XVJDQJV]XVWDQG�
�HLQ�DXV���293�=XVWDQG��HLQ�DXV��XQG�293�$QVSUHFKVFKZHOOH��

� %HWULHEVDUW�§(LQVWHOOXQJ�DEVSHLFKHUQ¨�DNWLYLHUHQ�

6LH�N|QQHQ�MHGHU�GHU�I�QI�JHVSHLFKHUWHQ�(LQVWHOOXQJHQ��EHU�GLH�)URQWSODWWH�
HLQHQ�DQZHQGXQJVEH]RJHQ�1DPHQ��DXV�PD[LPDO�]HKQ�=HLFKHQ��JHEHQ��'UHKHQ�
6LH�GHQ�'UHKNQRSI�VR�ZHLW��ELV�NAME STATEªª�DQJH]HLJW�ZLUG��GU�FNHQ�6LH�
GDQQ�]XU�$XVZDKO�GHV�5HJLVWHUV� �XQG�]XP�%HQQHQ�QRFKPDOV� �

Einstellung abspeichern 

6725(�67$7(

1DPH�67$7(

��S��YBWHVW

Store

Store Store
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� � 5HJLVWHU�ZlKOHQ�

:lKOHQ�6LH�PLW�+LOIH�GHV�'UHKNQRSIV�GDV�5HJLVWHU���

� (LQVWHOOXQJ�DEVSHLFKHUQ��

� %HWULHEVDUW�§(LQVWHOOXQJ�DEUXIHQ¨�DNWLYLHUHQ�

(V�ZLUG�GDV�5HJLVWHU�§�¨�DQJH]HLJW�

� 'LH�JHZ�QVFKWH�(LQVWHOOXQJ�ZlKOHQ�

'XUFK�RESET�N|QQHQ�6LH�GLH�6WURPYHUVRUJXQJ�LQ�GLH�*UXQGHLQVWHOOXQJ�
EULQJHQ��RKQH�GDV�*HUlW�DXV��XQG�ZLHGHU�HLQ]XVFKDOWHQ�RGHU��EHU�GLH�
)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�GHQ�%HIHKO�*RSTªª�]X�VHQGHQ��:HLWHUH�
,QIRUPDWLRQHQ��EHU�GHQ�%HIHKO�©©*RSTªª�ILQGHQ�6LH�DXI�6HLWH ���

� 'LH�JHVSHLFKHUWH�(LQVWHOOXQJ�DEUXIHQ�

���67DW(�

'21(

Abrufen einer 
gespeicherten Einstellung

���S��YBWHVW

����VWDWH�

UHVHW

'RQH

Store

Store

Recall

Recall
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� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

0LW�GHQ�IROJHQGHQ�%HIHKOHQ�N|QQHQ�6LH�GLH�DNWXHOOH�(LQVWHOOXQJ�DEVSHLFKHUQ�
E]Z��HLQH�JHVSHLFKHUWH�(LQVWHOOXQJ�DEUXIHQ�

*SAV {1|2|3|4|5} Aktuelle Einstellung in das spezifizierte Register 
abspeichern

*RCL {1|2|3|4|5} Die in dem spezifizierten Register gespeicherte 
Einstellung abrufen.

©©MEM:STATE:NAME 1, ©P15V_TESTªªª
Dem Register 1 den Namen ©©P15V_TESTªª�JHEHQ.
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Programmieren des Überspannungsschutzes

'HU�hEHUVSDQQXQJVVFKXW]�VFK�W]W�GLH�/DVW�JHJHQ�$XVJDQJVVSDQQXQJHQ��GLH�
HLQHQ�YRUJHJHEHQ�:HUW��$QVSUHFKVFKZHOOH���EHUVFKUHLWHQ��%HL�HLQHP�
$QVSUHFKVFKZHOOHQZHUW�YRQ���9�RGHU�K|KHU�ZLUG�EHL�hEHUVFKUHLWXQJ�GLHVHV�
:HUWHV�GHU�$XVJDQJ�GXUFK�HLQHQ�LQWHUQHQ�6&5�NXU]JHVFKORVVHQ��%HL�HLQHP�
$QVSUHFKVFKZHOOHQZHUW�YRQ�ZHQLJHU�DOV���9�ZLUG�EHL�hEHUVFKUHLWXQJ�GLHVHV�
:HUWHV�GLH�$XVJDQJVVSDQQXQJ�DXI���9�KHUXQWHUSURJUDPPLHUW��

1DFKIROJHQG�ZLUG�EHVFKULHEHQ��ZLH�6LH�GLH�293�$QVSUHFKVFKZHOOH�HLQVWHOOHQ��
GHQ�hEHUVSDQQXQJVVFKXW]��EHUSU�IHQ�XQG�GHQ�293�=XVWDQG�]XU�FNVHW]HQ�

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�

Einstellen der OVP-Ansprechschwelle und Aktivieren des 
Überspannungsschutzes

� 6WURPYHUVRUJXQJ�HLQVFKDOWHQ�

� � 'DV�293�0HQ��DXIUXIHQ�XQG�GLH�JHZ�QVFKWH�$QVSUHFKVFKZHOOH�
HLQVWHOOHQ�

6WHOOHQ�6LH�PLW�+LOIH�GHU�$XIO|VXQJVZDKOWDVWHQ�� �RGHU� ��GLH�
JHZ�QVFKWH�$QVSUHFKVFKZHOOH�HLQ��'LH�$QVSUHFKVFKZHOOH�NDQQ�QLFKW�DXI�
:HUWH�NOHLQHU�DOV�����9�HLQJHVWHOOW�ZHUGHQ��

� 293�DNWLYLHUHQ�

� 'DV�293�0HQ��YHUODVVHQ�

)DOOV�GLH�293�(LQVWHOOXQJHQ�QLFKW�YHUlQGHUW�ZXUGHQ��ZLUG�NO CHANGE¨�
DQJH]HLJW��'DV�'LVSOD\�JHKW�ZLHGHU�LQ�GLH�%HWULHEVDUW�§0HWHU¨��EHU��9HUJH�
ZLVVHUQ�6LH�VLFK��GDVV�GLH�$Q]HLJH�OVP�OHXFKWHW�

/(9(/�����9�(E3640A)

293�21

&+$1*('

Power

Over
Voltage

< >

Over
Voltage

Over
Voltage
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Überprüfen der OVP-Funktion
=XP�hEHUSU�IHQ�GHU�293�)XQNWLRQ�HUK|KHQ�6LH�GLH�$XVJDQJVVSDQQXQJ�ELV�
NQDSS�XQWHU�GLH�$QVSUHFKVFKZHOOH��'DQQ�HUK|KHQ�6LH�GLH�$XVJDQJVVSDQQXQJ�
GXUFK�ODQJVDPHV�'UHKHQ�GHV�'UHKNQRSIV�ZHLWHU��ELV�GLH�hEHUVSDQQXQJVVFKXW]�
DQVSULFKW��'LHV�YHUXUVDFKW�HLQHQ�SO|W]OLFKHQ�$EIDOO�GHU�$XVJDQJVVSDQQXQJ�ELV�
IDVW�DXI�1XOO��DX�HUGHP�EHJLQQW�GLH�$Q]HLJH�OVP�]X�EOLQNHQ��XQG�GLH�$Q]HLJH�
CC�OHXFKWHW�DXI��=XVlW]OLFK�ZLUG�GLH�0HOGXQJ�§OVP TRIPPED¨�DQJH]HLJW�

Zurücksetzen des Überspannungsschutzes
:HQQ�GLH�hEHUVSDQQXQJVVFKXW]�DQVSULFKW��EHJLQQW�GLH�$Q]HLJH�OVP�]X�
EOLQNHQ��)DOOV�GLHV�GXUFK�HLQH�H[WHUQH�6SDQQXQJVTXHOOH��EHLVSLHOVZHLVH�HLQH�
%DWWHULH��YHUXUVDFKW�ZXUGH��WUHQQHQ�6LH�GLHVH�DE��6HW]HQ�6LH�GDQQ�GLH�293�
=XVWDQG�GXUFK�5HGX]LHUHQ�GHU�$XVJDQJVVSDQQXQJ�RGHU�GXUFK�+HUDXIVHW]HQ�
GHU�$QVSUHFKVFKZHOOH�]XU�FN��

1DFKIROJHQG�ZLUG�EHVFKULHEHQ��ZLH�6LH�GHQ�293�=XVWDQG�]XU�FNVHW]HQ�XQG�GLH�
6WURPYHUVRUJXQJ�ZLHGHU�LQ�GHQ�1RUPDO]XVWDQG�EULQJHQ�N|QQHQ���:HQQ�EHL�
HLQHP�GHU�QDFKIROJHQGHQ�6FKULWWH�GDV�'LVSOD\�7LPH�RXW��HLQLJH�6HNXQGHQ��
�EHUVFKULWWHQ�ZLUG��]HLJW�GDV�'LVSOD\�ZLHGHU�§OVP TRIPPED¨�DQ�

� $XVJDQJVVSDQQXQJ�DXI�HLQHQ�:HUW�XQWHUKDOE�GHU�293�$QVSUHFK�
VFKZHOOH�UHGX]LHUHQ��

1DFK�%HWlWLJXQJ�GHU�7DVWH� �EOLQNHQ�GLH�$Q]HLJHQ�OVP�XQG�Limit �

� hEHUSU�IHQ��RE�GLH�$XVJDQJVVSDQQXQJ�MHW]W�XQWHUKDOE�GHU�$QVSUHFK�
VFKZHOOH�OLHJW�

(V�ZLUG�GLH�293�$QVSUHFKVFKZHOOH�DQJH]HLJW��9HUlQGHUQ�6LH�LQ�GLHVHP�6FKULWW�
QLFKW�GLH�$QVSUHFKVFKZHOOH�

  � :lKOHQ�6LH�PLW�+LOIH�GHV�'UHKNQRSIV�GLH�%HWULHEVDUW�293�&/($5�

Zurücksetzen durch Reduzieren 
der Ausgangsspannung

293�21

293�&/($5

Display
Limit

Display
Limit

Over
Voltage

Over
Voltage
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� 293�=XVWDQG�]XU�FNVHW]HQ�XQG�0HQ��YHUODVVHQ�

'LH�$Q]HLJH�OVP�EOLQNW�MHW]W�QLFKW�PHKU��'DV�'LVSOD\�JHKW�ZLHGHU�LQ�GLH�
%HWULHEVDUW�§0HWHU¨��EHU�

� � 293�$QVSUHFKVFKZHOOH�DXI�HLQHQ�K|KHUHQ�:HUW�HLQVWHOOHQ�

� � :lKOHQ�6LH�PLW�+LOIH�GHV�'UHKNQRSIV�GLH�%HWULHEVDUW�293�&/($5�

� 293�=XVWDQG�]XU�FNVHW]HQ�XQG�0HQ��YHUODVVHQ�

'LH�$Q]HLJH�OVP�EOLQNW�MHW]W�QLFKW�PHKU��'DV�'LVSOD\�JHKW�ZLHGHU�LQ�GLH�
%HWULHEVDUW�§0HWHU¨��EHU�

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

VOLT:PROT {<voltage>|MIN|MAX} OVP-Ansprechschwelle 
programmieren

VOLT:PROT:STAT {OFF|ON) Überspannungsschutz aktivieren
oder deaktivieren

VOLT:PROT:CLE Überspannungsschutz zurück-
setzen

'RQH

Zurücksetzen durch Erhöhen 
der OVP-Ansprechschwelle

293�21

293�&/($5

'RQH

Over
Voltage

Over
Voltage

Over
Voltage

Over
Voltage
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A n m e r k u n g Die Überspannungsschutzschaltung enthält einen Crowbar-SCR, der den Ausgang 
der Stromversorgung bei Überschreitung der Ansprechschwelle kurzschließt. Wenn 
eine externe Spannungsquelle, etwa eine Batterie, am Ausgang angeschlossen ist und 
dadurch unbeabsichtigt einen Überspannungszustand hervorruft, fließt aus dieser 
Quelle ein starker Strom durch den SCR. Falls dieser Zustand längere Zeit anhält, 
kann die Stromversorgung dadurch beschädigt werden. Dies können Sie verhindern, 
indem Sie die Last über eine Diode an die Stromversorgung anschließen (siehe 
Abbildung 3-1).

Abbildung 3-1. Empfohlene Schutzschaltung für das Laden von Batterien
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Deaktivieren des Ausgangs

6LH�N|QQHQ�GHQ�$XVJDQJ�GHU�6WURPYHUVRUJXQJ��EHU�GLH�)URQWSODWWH�GHDNWLYLH�
UHQ��§2))¨��RGHU�DNWLYLHUHQ��§21¨��

� :HQQ�6LH�GHQ�$XVJDQJ�GHDNWLYLHUHQ��OHXFKWHW�GLH�$Q]HLJH�OFF�DXI��:HQQ�
6LH�GHQ�$XVJDQJ�ZLHGHU�DNWLYLHUHQ��HUOLVFKW�GLH�$Q]HLJH�OFF��%HLP�'HDNWL�
YLHUHQ�GHV�$XVJDQJV�ZHUGHQ�GLH�$XVJDQJVVSDQQXQJ�DXI���9ROW�XQG�GHU�
$XVJDQJVVWURP�%HJUHQ]XQJVZHUW�DXI������$PSHUH�KHUDESURJUDPPLHUW��'HU�
$XVJDQJ�ZLUG�QLFKW�JDOYDQLVFK�DEJHWUHQQW��

� 'HU�$XVJDQJV]XVWDQG�ZLUG�LQ�HLQHP�QLFKWIO�FKWLJHQ�6SHLFKHU�DEJHVSHL�
FKHUW��EHLP�(LQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�RGHU�EHL�HLQHP�5HVHW��EHU�GLH�
)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�ZLUG�GHU�$XVJDQJ�DXWRPDWLVFK�GHDNWL�
YLHUW��

� %HL�GHDNWLYLHUWHP�$XVJDQJ�LVW�GHU�'UHKNQRSI�RKQH�)XQNWLRQ��GDPLW�GLH�
DNWXHOOH�(LQVWHOOXQJ�QLFKW�XQEHDEVLFKWLJW�YHUlQGHUW�ZHUGHQ�NDQQ��'LH�
7DVWHQ�VLQG�MHGRFK�EHQXW]EDU�

� 6LH�N|QQHQ�GHQ�'UHKNQRSI�DXFK�PDQXHOO�VSHUUHQ��LQGHP�6LH�GHQ�&XUVRU�
�EOLQNHQGH�=LIIHU��PLW�+LOIH�GHU�$XIO|VXQJVZDKOWDVWHQ�� �RGHU� ��VR�
ZHLW�QDFK�UHFKWV�RGHU�OLQNV�YHUVFKLHEHQ��ELV�HU�YHUVFKZLQGHW�

:HQQ�6LH�GLH�bQGHUXQJHQ�EHL�GHDNWLYLHUWHP�$XVJDQJ��EHUSU�IHQ�P|FKWHQ��
GU�FNHQ�6LH� ��EHYRU�GDV�'LVSOD\�ZLHGHU�LQ�GLH�%HWULHEVDUW�§0HWHU¨��EHU�
JHKW�

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�

� RXWSXW�2II

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

OUTP {OFF|ON}

Abtrennen des Ausgangs mit Hilfe eines externen Relais
:HQQ�6LH�GHQ�$XVJDQJ�JDOYDQLVFK�DEWUHQQHQ�P|FKWHQ��P�VVHQ�6LH�GLH�/DVW�
�EHU�HLQ�H[WHUQHV�5HODLV�DQ�GLH�6WURPYHUVRUJXQJ�DQVFKOLH�HQ��=XU�6WHXHUXQJ�
HLQHV�H[WHUQHQ�5HODLV�VWHKHQ�]ZHL�DOWHUQDWLYH�77/�6LJQDOH�PLW�HQWJHJHQJHVHW]�
WHU�3RODULWlW�]XU�9HUI�JXQJ��'LHVH�6LJQDOH�N|QQHQ��EHU�GLH�)HUQSURJUDPPLH�
UXQJVVFKQLWWVWHOOH��XQG�QXU��EHU�GLHVH��PLW�+LOIH�GHV�%HIHKOV�OUTPut:RELay 
{OFF|ON} �JHVWHXHUW�ZHUGHQ���'LH�6LJQDOH�ZHUGHQ��EHU�GLH�56�����6FKQLWW�
VWHOOHQOHLWXQJHQ���XQG���DXVJHJHEHQ��

< >

Display
Limit

On/Off
Output
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,P�=XVWDQG�OUTPut:RELay §21¨�LVW�GDV�77/�6LJQDO�DXI�GHU�6FKQLWWVWHOOHQ�
OHLWXQJ���+,*+������9��XQG�GDV�77/�6LJQDO�DXI�GHU�6FKQLWWVWHOOHQOHLWXQJ���/2:�
�����9���,P�5HODLV�=XVWDQG�OUTPut:RELay �§2))¨�LVW�HV�JHQDX�XPJHNHKUW��
'LH�EHLGHQ�77/�6LJQDOH�DQ�GHQ�/HLWXQJHQ���XQG���GHU�56�����6FKQLWWVWHOOH�VLQG�
QXU�YHUI�JEDU��ZHQQ�LQ�GHU�6WURPYHUVRUJXQJ�]ZHL�VSH]LHOOH�-XPSHU��-3����XQG�
-3�����JHVWHFNW�ZXUGHQ��(LQ]HOKHLWHQ�KLHU]X�ILQGHQ�6LH�LP�.DSLWHO�6HUYLFH�
,QIRUPDWLRQHQ�

A n m e r k u n g Wenn Sie die Stromversorgung für die Ausgabe von Relais-Steuersignalen konfigu-
riert haben, dürfen Sie die RS-232-Schnittstelle nicht mehr als Kommunikations-
schnittstelle verwenden. Die RS-232-Schnittstellenschaltung könnte dadurch 
beschädigt werden.
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Systembezogene Operationen

'LHVHU�$EVFKQLWW�HQWKlOW�,QIRUPDWLRQHQ�]X�IROJHQGHQ�7KHPHQ��$EVSHLFKHUQ�
YRQ�(LQVWHOOXQJHQ��$EIUDJH�YRQ�)HKOHUFRGHV��6HOEVWWHVW��$Q]HLJH�YRQ�0HOGXQ�
JHQ�LP�'LVSOD\��$EIUDJH�GHU�)LUPZDUH�9HUVLRQ�

Abspeichern von Einstellungen
'LH�6WURPYHUVRUJXQJ�YHUI�JW��EHU�I�QI�5HJLVWHU�]XP�QLFKWIO�FKWLJHQ�$EVSHL�
FKHUQ�YRQ�(LQVWHOOXQJHQ��'LHVH�5HJLVWHU�VLQG�YRQ���ELV���QXPHULHUW��6LH�KDEHQ�
GLH�0|JOLFKNHLW��GHQ�5HJLVWHUQ�DQZHQGXQJVEH]RJHQH�1DPHQ�]X�JHEHQ�

� 6LH�N|QQHQ�HLQH�(LQVWHOOXQJ�LQ�MHGHP�EHOLHELJHQ�GHU�I�QI�5HJLVWHU�DEOHJHQ��
6LH�N|QQHQ�HLQH�(LQVWHOOXQJ�MHGRFK�QXU�DXV�HLQHP�VROFKHQ�5HJLVWHU�DEUXIHQ��
LQ�GDV�6LH�]XYRU�HLQH�(LQVWHOOXQJ�DEJHVSHLFKHUW�KDEHQ�

� (V�ZHUGHQ�IROJHQGH�,QIRUPDWLRQHQ�JHVSHLFKHUW��$XVJDQJVEHUHLFK��3RVLWLRQ�
GHV�&XUVRUV��EOLQNHQGH�=LIIHU���6SDQQXQJV��XQG�6WURPEHJUHQ]XQJVZHUWH��
$XVJDQJV]XVWDQG��HLQ�RGHU�DXV���293�=XVWDQG��HLQ�RGHU�DXV��XQG�293�
$QVSUHFKVFKZHOOH�

� ,P�$XVOLHIHUXQJV]XVWDQG�GHV�*HUlWHV�VLQG�GLH�5HJLVWHU�§�¨�ELV�§�¨�OHHU�

� 6LH�N|QQHQ�MHGHP�GLHVHU�I�QI�5HJLVWHU��EHU�GLH�)URQWSODWWH�RGHU��EHU�GLH�
)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�HLQHQ�DQZHQGXQJVEH]RJHQHQ�1DPHQ�
JHEHQ��8QWHU�GLHVHP�1DPHQ�N|QQHQ�6LH�GLH�EHWUHIIHQGH�(LQVWHOOXQJ�MHGRFK�
QXU��EHU�GLH�)URQWSODWWH�DEUXIHQ��XQG�QLFKW��EHU�GLH�)HUQSURJUDPPLHUXQJV�
VFKQLWWVWHOOH��hEHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�N|QQHQ�6LH�QXU�
�EHU�GLH�5HJLVWHUQXPPHUQ����ELV����DXI�GLH�5HJLVWHU�]XJUHLIHQ�

� 'HU�1DPH�NDQQ�DXV�PD[LPDO�QHXQ�=HLFKHQ�EHVWHKHQ��'DV�HUVWH�=HLFKHQ�
PXVV�HLQ�%XFKVWDEH��$�=��RGHU�HLQH�=LIIHU�������VHLQ��%HL�GHQ�UHVWOLFKHQ�DFKW�
=HLFKHQ�LVW�DX�HUGHP�GHU�8QWHUVWULFK��©©B�ªª��HUODXEW��/HHU]HLFKHQ�VLQG�QLFKW�
HUODXEW��:HQQ�6LH�HLQHQ�1DPHQ�PLW�PHKU�DOV�]HKQ�=HLFKHQ�HLQJHEHQ��HUIROJW�
HLQH�)HKOHUPHOGXQJ�

� (LQ�3RZHU�RQ�5HVHW��%HIHKO�*RST��KDW�NHLQH�$XVZLUNXQJHQ�DXI�GLH�
JHVSHLFKHUWHQ�(LQVWHOOXQJHQ��(LQH�JHVSHLFKHUWH�(LQVWHOOXQJ�EOHLEW�VR�ODQJH�
HUKDOWHQ��ELV�VLH�PLW�HLQHU�DQGHUHQ�(LQVWHOOXQJ��EHUVFKULHEHQ�ZLUG�

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�

� 6725(�67$7(��1$0(�67$7(��(;,7

:HQQ�6LH�GLH�6WURPYHUVRUJXQJ�LQ�GLH�*UXQGHLQVWHOOXQJ��3RZHU�RQ�5HVHW��
EULQJHQ�P|FKWHQ��RKQH�GHQ�%HIHKO�*RST��EHU�GLH�)HUQSURJUDPPLHUXQJV�

Store
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VFKQLWWVWHOOH�]X�VHQGHQ�RGHU�GDV�*HUlW�DXV��XQG�ZLHGHU�HLQ]XVFKDOWHQ��
ZlKOHQ�6LH�§RESET¨�

Fünf Einstellungen��5(6(7��H[LW

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

0LW�GHQ�IROJHQGHQ�%HIHKOHQ�N|QQHQ�6LH�GLH�DNWXHOOH�(LQVWHOOXQJ�DEVSHL�
FKHUQ�E]Z��HLQH�JHVSHLFKHUWH�(LQVWHOOXQJ�DEUXIHQ�

*SAV {1|2|3|4|5}

*RCL {1|2|3|4|5}

0LW�GHP�IROJHQGHQ�%HIHKO�N|QQHQ�6LH�HLQHU�JHVSHLFKHUWHQ�(LQVWHOOXQJ�HLQHQ�
DQZHQGXQJVEH]RJHQ�1DPHQ�JHEHQ��XQWHU�GHP�VLH��EHU�GLH�)URQWSODWWH�
DEJHUXIHQ�ZHUGHQ�NDQQ��hEHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�N|Q�
QHQ�6LH�QXU��EHU�GLH�5HJLVWHUQXPPHUQ����ELV����DXI�GLH�5HJLVWHU�]XJUHLIHQ�

©©MEM:STATE:NAME 1, ©P15V_TESTªªª

Selbsttest
1DFK�GHP�(LQVFKDOWHQ�I�KUW�GLH�6WURPYHUVRUJXQJ�DXWRPDWLVFK�HLQHQ�(LQ�
VFKDOW�6HOEVWWHVW�DXV��'LHVHU�7HVW��EHUSU�IW�GLH�ZLFKWLJVWHQ�*HUlWHIXQNWLRQHQ��
(U�LVW�MHGRFK�QLFKW�VR�JU�QGOLFK�ZLH�GHU�QDFKIROJHQG�EHVFKULHEHQH�YROOVWlQGLJH�
6HOEVWWHVW��:HQQ�EHLP�(LQVFKDOW�6HOEVWWHVW�HLQ�)HKOHU�DXIWULWW��OHXFKWHW�GLH�
$Q]HLJH�ERROR�DXI�

(LQ�YROOVWlQGLJHU�6HOEVWWHVW�XPIDVVW�HLQH�5HLKH�YRQ�7HVWURXWLQHQ�XQG�GDXHUW�
HWZD�]ZHL�6HNXQGHQ��:HQQ�GLH�6WURPYHUVRUJXQJ�DOOH�7HVWV�HUIROJUHLFK�EHVWHKW��
N|QQHQ�6LH�]LHPOLFK�VLFKHU�VHLQ��GDVV�VLH�HLQZDQGIUHL�IXQNWLRQLHUW�

:HQQ�GHU�YROOVWlQGLJH�6HOEVWWHVW�IHKOHUIUHL�YHUOlXIW��ZLUG�LP�'LVSOD\�GLH�
0HOGXQJ�§PASS¨�DQJH]HLJW���:HQQ�EHLP�6HOEVWWHVW�HLQ�)HKOHU�DXIWULWW��ZLUG�GLH�
0HOGXQJ�§FAIL¨�DQJH]HLJW��XQG�GLH�$Q]HLJH�ERROR�OHXFKWHW�DXI��,Q�GLHVHP�)DOO�
PXVV�GLH�6WURPYHUVRUJXQJ�]XU�5HSDUDWXU�DQ�$JLOHQW�7HFKQRORJLHV�HLQJHVFKLFNW�
ZHUGHQ��%LWWH�EHDFKWHQ�6LH�GLH�GLHVEH]�JOLFKHQ�+LQZHLVH�LP�.DSLWHO�6HUYLFH�
,QIRUPDWLRQHQ�

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�

=XP�PDQXHOOHQ�6WDUWHQ�GHV�YROOVWlQGLJHQ�6HOEVWWHVWV��P�VVHQ�6LH�GLH�
7DVWH �GU�FNHQ�XQG�VR�ODQJH�JHGU�FNW�ODVVHQ��ELV�6LH�HLQHQ�ODQJHQ�
3LHSWRQ�K|UHQ��:HQQ�6LH�QDFK�GLHVHP�3LHSWRQ�GLH�7DVWH�ORVODVVHQ��EHJLQQW�
GHU�6HOEVWWHVW�

Recall

Display
Limit
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� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

©©*TST? ªª

)DOOV�GLH�6WURPYHUVRUJXQJ�GHQ�6HOEVWWHVW�EHVWHKW��HUJLEW�GLHVH�$EIUDJH�GHQ�
:HUW�§�¨��DQGHUHQIDOOV�GHQ�:HUW�§�¨�

Fehlerzustände
:HQQ�GLH�$Q]HLJH�ERROR�DXIOHXFKWHW��EHGHXWHW�GLHV��GDVV�HLQ�RGHU�PHKUHUH�
%HIHKOVV\QWD[��RGHU�+DUGZDUH�)HKOHU�DXIJHWUHWHQ�VLQG��'LH�6WURPYHUVRUJXQJ�
YHUI�JW��EHU�HLQH�)HKOHUPHOGXQJV�:DUWHVFKODQJH��GLH�ELV�]X����)HKOHUPHOGXQ�
JHQ�VSHLFKHUQ�NDQQ��6LHKH�I�U�ZHLWHUH�,QIRUPDWLRQHQ��)HKOHUPHOGXQJHQ��
6HLWH ����II��LQ�.DSLWHO����

Abfrage der Firmware-Version
'LH�6WURPYHUVRUJXQJ�HQWKlOW�GUHL�0LNURSUR]HVVRUHQ�]XU�6WHXHUXQJ�GHU�LQWHU�
QHQ�6XEV\VWHPH��6LH�N|QQHQ�GLH�)LUPZDUH�9HUVLRQHQ�GLHVHU�0LNURSUR]HVVRUHQ�
�EHU�GLH�)URQWSODWWH�RGHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�DEIUDJHQ�

� 'LH�6WURPYHUVRUJXQJ�PHOGHW�GUHL�)LUPZDUH�9HUVLRQVQXPPHUQ��'LH�HUVWH�
1XPPHU�EH]HLFKQHW�GLH�)LUPZDUH�9HUVLRQ�GHV�+DXSWSUR]HVVRUV��GLH�]ZHLWH�
1XPPHU�EHWULIIW�GHQ�,QSXW�2XWSXW�3UR]HVVRU�XQG�GLH�GULWWH�GHQ�)URQWSODW�
WHQSUR]HVVRU�

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�

5(9�;�;�<�<�=�=

'U�FNHQ�6LH�]XU�$EIUDJH�GHU�)LUPZDUH�9HUVLRQVQXPPHUQ�]ZHLPDO� �

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

*IDN?

'HU�RELJH�%HIHKO�HUJLEW�HLQHQ�6WULQJ�GHU�IROJHQGHQ�)RUP�

©©Agilent Technologies,E3640A,0,X.X-Y.Y-Z.Z ªª �(����$�

=XP�(LQOHVHQ�GLHVHV�6WULQJV�P�VVHQ�6LH�HLQH�6WULQJ�9DULDEOH�PLW�HLQHU�
/lQJH�YRQ�PLQGHVWHQV����=HLFKHQ�GLPHQVLRQLHUHQ�

View

View
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SCPI-Sprachversion 
'LHVH�6WURPYHUVRUJXQJ�LVW�PLW�GHU�VWDQGDUGLVLHUWHQ�0HVVJHUlWHEHIHKOVVSUDFKH�
6&3,��6WDQGDUG�&RPPDQGV�IRU�3URJUDPPDEOH�,QVWUXPHQWV��NRQIRUP��6LH�
N|QQHQ�GLH�6&3,�9HUVLRQ��PLW�ZHOFKHU�GLH�6WURPYHUVRUJXQJ�NRQIRUP�LVW���EHU�
GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�DEIUDJHQ�

(LQH�$EIUDJH�GHU�6&3,�9HUVLRQ��EHU�GLH�)URQWSODWWH�LVW�QLFKW�P|JOLFK�

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

©©SYST:VERS?ªª Abfrage der SCPI-Version

'LHVH�$EIUDJH�HUJLEW�HLQHQ�6WULQJ�GHU�)RUP�§<<<<�9¨��ZREHL�GLH�§<V¨�GDV�
-DKU�GHU�9HUVLRQ�UHSUlVHQWLHUHQ�XQG�GDV�§9¨�HLQH�9HUVLRQVQXPPHU�I�U�
GDV�EHWUHIIHQGH�-DKU��%HLVSLHO����������
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Referenzinformationen zur GPIB-Schnittstelle

'LH�*3,%�6FKQLWWVWHOOH�DXI�GHU�5�FNZDQG�GHU�6WURPYHUVRUJXQJ�HUP|JOLFKW�HV�
,KQHQ��GDV�*HUlW�PLW�HLQHP�&RPSXWHU�RGHU�DQGHUHQ�*3,%�*HUlWHQ�]X�YHUELQ�
GHQ��,Q�.DSLWHO���ILQGHQ�6LH�HLQH�$XIVWHOOXQJ�GHU�YRQ�$JLOHQW�7HFKQRORJLHV�
OLHIHUEDUHQ�*3,%�.DEHO��*3,%�*HUlWH�N|QQHQ�VWHUQI|UPLJ�RGHU�OLQHDU�PLWHLQ�
DQGHU�YHUEXQGHQ�ZHUGHQ��ZREHL�DXFK�.RPELQDWLRQHQ�GHU�EHLGHQ�7RSRORJLHQ�
P|JOLFK�VLQG���'DEHL�P�VVHQ�GLH�IROJHQGHQ�5HJHOQ�EHDFKWHW�ZHUGHQ�

-HGHV�GHU�DP�*3,%���,(((������%XV�DQJHVFKORVVHQ�*HUlWH�PXVV�HLQH�HLQGHX�
WLJH�$GUHVVH�EHVLW]HQ��6LH�N|QQHQ�GLH�*3,%�$GUHVVH�GHU�6WURPYHUVRUJXQJ�DXI�
HLQHQ�EHOLHELJHQ�:HUW�]ZLVFKHQ���XQG����HLQVWHOOHQ��,P�:HUN�ZLUG�GLH�$GUHVVH�
DXI�©©�ªª�HLQJHVWHOOW��'LH�*3,%�$GUHVVH�ZLUG�EHLP�(LQVFKDOWHQ�GHV�*HUlWHV�
DQJH]HLJW�

6LH�N|QQHQ�GLH�*3,%�$GUHVVH�QXU��EHU�GLH�)URQWSODWWH�lQGHUQ�

� 'LH�$GUHVVH�ZLUG�LQ�HLQHP�QLFKWIO�FKWLJHQ�6SHLFKHU�DEJHOHJW�XQG�lQGHUW�
VLFK�ZHGHU�EHLP�(LQ��$XVVFKDOWHQ�GHV�*HUlWHV�QRFK�EHL�HLQHP�3RZHU�RQ�
5HVHW���%HIHKO�*RST��

� 'LH�*3,%�6FKQLWWVWHOOHQNDUWH�LQ�,KUHP�&RPSXWHU�KDW�LKUH�HLJHQH�$GUHVVH��
'LHVH�$GUHVVH�GDUI�QLFKW�I�U�HLQ�DP�%XV�DQJHVFKORVVHQHV�*HUlW�YHUZHQGHW�
ZHUGHQ��*3,%�6FKQLWWVWHOOHQNDUWHQ�YRQ�$JLOHQW�7HFKQRORJLHV�VLQG�QRUPD�
OHUZHLVH�DXI�GLH�$GUHVVH�©©��ªª�HLQJHVWHOOW��

� (LQVFKOLH�OLFK�GHV�6WHXHUFRPSXWHUV�G�UIHQ�QLFKW�PHKU�DOV����*HUlWH�DP�%XV�
DQJHVFKORVVHQ�VHLQ�

� 'LH�*HVDPWOlQJH�DOOHU�.DEHO�GDUI�QLFKW�PHKU�DOV���0HWHU�PDO�GHU�$Q]DKO�GHU�
DQJHVFKORVVHQ�*HUlWH�EHWUDJHQ��PD[LPDO�MHGRFK����0HWHU�

� (V�G�UIHQ�QLFKW�PHKU�DOV�GUHL�*3,%�6WHFNHU�DXIHLQDQGHU�JHVWHFNW�ZHUGHQ��
9HUJHZLVVHUQ�6LH�VLFK��GDVV�DOOH�6WHFNYHUELQGHU�IHVW�VLW]HQ��XQG�]LHKHQ�6LH�
GLH�6LFKHUXQJVVFKUDXEHQ�YRQ�+DQG�DQ�

6LHKH�6HLWH����I�U�ZHLWHUH�,QIRUPDWLRQHQ���EHU�GLH�$XVZDKO�XQG�.RQILJX�
UDWLRQ�GHU�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�

A n m e r k u n g ,P�,(((�����5HJHOZHUN�ZLUG�GDUDXI�KLQJHZLHVHQ��GDVV�EHL�9HUZHQGXQJ�YRQ�
.DEHOQ�PLW�HLQHU��(LQ]HO���/lQJH�YRQ�PHKU�DOV���P�EHVRQGHUH�8PVLFKW�
JHERWHQ�LVW�
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=XVlW]OLFK�]XU�*3,%�6FKQLWWVWHOOH�EHVLW]W�GLH�6WURPYHUVRUJXQJ�DXI�GHU�5�FN�
ZDQG�QRFK�HLQH�VHULHOOH�56�����6FKQLWWVWHOOH�PLW��SROLJHP��'%����6WHFNYHUELQ�
GHU��'LH�6WURPYHUVRUJXQJ�LVW�DOV�'7(�*HUlW��'DWD�7HUPLQDO�(TXLSPHQW��
NRQILJXULHUW���=XU�6WHXHUXQJ�GHU�.RPPXQLNDWLRQ��EHU�GLH�56�����6FKQLWWVWHOOH�
ZHUGHQ�]ZHL�+DQGVKDNH�/HLWXQJHQ�YHUZHQGHW��'75��'DWD�7HUPLQDO�5HDG\��DXI�
3LQ����XQG�'65��'DWD�6HW�5HDG\��DXI�3LQ����

'LH�QDFKIROJHQGHQ�,QIRUPDWLRQHQ�VROOHQ�,KQHQ�KHOIHQ��GLH�6WURPYHUVRUJXQJ�
�EHU�GLH�56�����6FKQLWWVWHOOH�IHUQ]XVWHXHUQ��'LH�3URJUDPPLHUEHIHKOH�I�U�GLH�
56�����6FKQLWWVWHOOH�ZHUGHQ�DXI�6HLWH ����HUOlXWHUW��

Überblick über die RS-232-Konfiguration 
.RQILJXULHUHQ�6LH�GLH�56�����6FKQLWWVWHOOH�ZLH�XQWHQ�DQJHJHEHQ��0LW�GHU�7DVWH�

�N|QQHQ�6LH�HLQ�0HQ��DXIUXIHQ��LQ�GHP�6LH�GLH�%DXGUDWH��3DULWlW�XQG�
$Q]HLJH�GHU�'DWHQELWV�ZlKOHQ�N|QQHQ��6LHKH�6HLWH����I�U�ZHLWHUH�
,QIRUPDWLRQHQ��

� %DXG�5DWH�����������������������������RGHU�������6WDQGDUGHLQVWHOOXQJ�

� 3DULWlW�XQG�'DWHQELWV�� 1RQH�����'DWHQELWV��6WDQGDUGHLQVWHOOXQJ�
(YHQ�����'DWHQELWV��RGHU
2GG�����'DWHQELWV

� $Q]DKO�GHU�6WDUW�%LWV� ��ELW��XQYHUlQGHUOLFK�

� $Q]DKO�GHU�6WRS�%LWV�� ��ELWV��XQYHUlQGHUOLFK�

RS-232-Frame-Format
(LQ�=HLFKHQ�)UDPH�EHVWHKW�DXV�DOOHQ��EHUWUDJHQ�%LWV��GLH�HLQ��=HLFKHQ�DXV�
PDFKHQ��'HU�)UDPH�LVW�GHILQLHUW�DOV�GLH�*HVDPWKHLW�GHU�%LWV�YRP�HUVWHQ�6WDUW�
%LW�ELV�]XP�OHW]WHQ�6WRS�%LW��'LH�%DXGUDWH��GLH�$Q]DKO�GHU�'DWHQELWV�XQG�GLH�
3DULWlW�VLQG�ZlKOEDU��'LH�6WURPYHUVRUJXQJ�XQWHUVW�W]W�GLH�IROJHQGHQ�)UDPH�
)RUPDWH��

I/O
Config
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Anschluss an einen Computer oder ein Terminal 
=XP�$QVFKOXVV�GHU�6WURPYHUVRUJXQJ�DQ�HLQHQ�&RPSXWHU�RGHU�HLQ�7HUPLQDO�
EHQ|WLJHQ�6LH�HLQ�SDVVHQGHV�6FKQLWWVWHOOHQNDEHO��'LH�PHLVWHQ�&RPSXWHU�XQG�
7HUPLQDOV�VLQG�'7(�*HUlWH��'DWD�7HUPLQDO�(TXLSPHQW���'D�GLH�6WURPYHUVRU�
JXQJ�HEHQIDOOV�HLQ�'7(�*HUlW�LVW��EHQ|WLJHQ�6LH�HLQ�'7(�'7(�6FKQLWWVWHOOHQ�
NDEHO��6ROFKH�.DEHO�ZHUGHQ�DXFK�DOV�1XOO�0RGHP���0RGHP�(OLPLQDWRU�RGHU�
&URVVRYHU�.DEHO�EH]HLFKQHW�

'DV�6FKQLWWVWHOOHQNDEHO�PXVV�EHLGVHLWLJ�GHQ�ULFKWLJHQ�6WHFNHU�EHVLW]HQ�XQG�
LQWHUQ�ULFKWLJ�YHUGUDKWHW�VHLQ��56�����6WHFNYHUELQGHU�KDEHQ��EOLFKHUZHLVH�
� 3LQV��'%����RGHU����3LQV��'%�����LQ�§PlQQOLFKHU¨�RGHU�§ZHLEOLFKHU¨�$XVI�K�
UXQJ��(LQ�PlQQOLFKHU�6WHFNYHUELQGHU�EHVLW]W�6WLIWH�XQG�HLQ�ZHLEOLFKHU�%XFKVHQ�

:HQQ�6LH�GDV�I�U�,KUH�.RQILJXUDWLRQ�EHQ|WLJWH�.DEHO�QLFKW�ILQGHQ��P�VVHQ�6LH�
VLFK�PLW�HLQHP�9HUGUDKWXQJVDGDSWHU�EHKHOIHQ��:HQQ�6LH�HLQ�'7(�'7(�.DEHO�
YHUZHQGHQ��PXVV�GHU�$GDSWHU�YRP�7\S�§(LQV�]X�(LQV¨�VHLQ��(V�VLQG�§*HQGHU�
&KDQJHU¨���§1XOO�0RGHP¨��XQG�'%���'%����$GDSWHU�HUKlOWOLFK��

,Q�GHU�5HJHO�N|QQHQ�6LH�VLFK�EHLP�$QVFKOXVV�GHU�6WURPYHUVRUJXQJ�DQ�HLQHQ�
&RPSXWHU�RGHU�HLQ�7HUPLQDO�DQ�GHP�XQWHQVWHKHQGHQ�.DEHO��XQG�$GDSWHU�
'LDJUDPP�RULHQWLHUHQ��)DOOV�,KUH�.RQILJXUDWLRQ�YRQ�GHU�XQWHQ�GDUJHVWHOOWHQ�
DEZHLFKW��EHVWHOOHQ�6LH�GHQ�$GDSWHUVDW]�$JLOHQW������$��(U�HQWKlOW�$GDSWHU�I�U�
GLH�9HUELQGXQJ�]X�&RPSXWHUQ��7HUPLQDOV�XQG�0RGHPV��,QVWDOODWLRQVKLQZHLVH�
XQG�$QVFKOXVVGLDJUDPPH�ZHUGHQ�PLWJHOLHIHUW�

6HULHOOHU�'%���6WHFNYHUELQGHU���:HQQ�,KU�&RPSXWHU�RGHU�7HUPLQDO�HLQHQ�
�SROLJHQ�PlQQOLFKHQ�6WHFNYHUELQGHU�EHVLW]W��YHUZHQGHQ�6LH�GDV�LP�$GDSWHU�
VDW]�$JLOHQW������$�HQWKDOWHQH�1XOO�0RGHP�.DEHO��'LHVHV�.DEHO�EHVLW]W�
EHLGVHLWLJ�HLQHQ��SROLJHQ�ZHLEOLFKHQ�6WHFNYHUELQGHU��'LH�XQWHQVWHKHQGH�
$EELOGXQJ�]HLJW�GDV�$QVFKOXVVGLDJUDPP�
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6HULHOOHU�'%����6WHFNYHUELQGHU���:HQQ�,KU�&RPSXWHU�RGHU�7HUPLQDO�HLQHQ�
��SROLJHQ�PlQQOLFKHQ�6WHFNYHUELQGHU�EHVLW]W��YHUZHQGHQ�6LH�GDV�LP�$GDS�
WHUVDW]�$JLOHQW������$�HQWKDOWHQH�1XOO�0RGHP�.DEHO�]XVDPPHQ�PLW�GHP�
��SROLJHQ�$GDSWHU��'LH�XQWHQVWHKHQGH�$EELOGXQJ�]HLJW�GDV�.DEHO��XQG�
$QVFKOXVVGLDJUDPP�

RS-232-Fehlerdiagnose
:HQQ�3UREOHPH�LQ�=XVDPPHQKDQJ�PLW�GHU�56�����6FKQLWWVWHOOH�DXIWUHWHQ��
VROOWHQ�6LH�]XQlFKVW�IROJHQGHQ�3XQNWH��EHUSU�IHQ��:HQQ�6LH�ZHLWHUH�+LOIH�
EHQ|WLJHQ��VROOWHQ�6LH�GLH�'RNXPHQWDWLRQ�]X�,KUHP�&RPSXWHU�KHUDQ]LHKHQ�

� 6WHOOHQ�6LH�VLFKHU��GDVV�,KUH�6WURPYHUVRUJXQJ�XQG�,KU�&RPSXWHU�I�U�GLH�
JOHLFKH�%DXGUDWH��3DULWlW�XQG�$Q]DKO�YRQ�'DWHQELWV�NRQILJXULHUW�VLQG��
6WHOOHQ�6LH�VLFKHU��GDVV�,KU�&RPSXWHU�I�U���6WDUW�%LW�XQG���6WRS�%LWV�NRQIL�
JXULHUW�LVW��GLHVH�:HUWH�N|QQHQ�EHL�GHU�6WURPYHUVRUJXQJ�QLFKW�YHUlQGHUW�
ZHUGHQ��

� 9HUJHZLVVHUQ�6LH�VLFK��GDVV�GLH�6WURPYHUVRUJXQJ�PLW�GHP�%HIHKO�
SYSTem:REMote�LQ�GLH�%HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�JHEUDFKW�
ZXUGH�

� 9HUJHZLVVHUQ�6LH�VLFK��GDVV�GLH�6WURPYHUVRUJXQJ��EHU�GLH�ULFKWLJH�6FKQLWW�
VWHOOH�VRZLH��EHU�HLQ�SDVVHQGHV�.DEHO�XQG�SDVVHQGH�$GDSWHU�DQ�GHQ�
&RPSXWHU�DQJHVFKORVVHQ�LVW��$XFK�ZHQQ�GDV�.DEHO�SDVVHQGH�6WHFNYHU�
ELQGHU�EHVLW]W��NDQQ�GLH�LQWHUQH�9HUGUDKWXQJ�XQSDVVHQG�VHLQ��'HU�.DEHOVDW]�
$JLOHQW������$�HLJQHW�VLFK�]XP�$QVFKOXVV�GHU�6WURPYHUVRUJXQJ�DQ�GLH�
PHLVWHQ�&RPSXWHU�RGHU�7HUPLQDOV�

� 9HUJHZLVVHUQ�6LH�VLFK��GDVV�GDV�6FKQLWWVWHOOHQNDEHO�DQ�GLH�ULFKWLJH�VHULHOOH�
6FKQLWWVWHOOH�,KUHV�&RPSXWHUV��&20���&20��XVZ���DQJHVFKORVVHQ�LVW��

Gerät PC

DB9
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DB9
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DB9
Weiblich
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Überblick über die Kalibrierung

'LHVHU�$EVFKQLWW�JLEW�,KQHQ�HLQHQ�hEHUEOLFN��EHU�GLH�.DOLEULHUIXQNWLRQHQ�,KUHU�
6WURPYHUVRUJXQJ��(LQH�DXVI�KUOLFKH�%HVFKUHLEXQJ�GHU�.DOLEULHUSUR]HGXUHQ�
ILQGHQ�6LH�LP�.DSLWHO�6HUYLFH�,QIRUPDWLRQHQ�

Kalibrierungssperre
8P�]X�YHUKLQGHUQ��GDVV�GLH�6WURPYHUVRUJXQJ�XQEHDEVLFKWLJW�RGHU�GXUFK�8QEH�
IXJWH�NDOLEULHUW�ZLUG��LVW�GHU�=XJULII�DXI�GLH�.DOLEULHUIXQNWLRQHQ�GXUFK�HLQHQ�
6LFKHUKHLWVFRGH�JHVFK�W]W��,P�$XVOLHIHUXQJV]XVWDQG�LVW�GLH�6WURPYHUVRUJXQJ�
JHJHQ�.DOLEULHUXQJ�JHVSHUUW��(UVW�QDFK�(LQJDEH�GHV�ULFKWLJHQ�6LFKHUKHLWVFRGHV�
N|QQHQ�6LH�GLH�6WURPYHUVRUJXQJ�NDOLEULHUHQ�

� 7DEHOOH�����]HLJW�GLH�VWDQGDUGPl�LJHQ�6LFKHUKHLWVFRGHV�I�U�GLH�YHUVFKLHGH�
QHQ�6WURPYHUVRUJXQJVPRGHOOH���'HU�6LFKHUKHLWVFRGH�ZLUG�LQ�HLQHP�QLFKW�
IO�FKWLJHQ�6SHLFKHU�DEJHOHJW�XQG�lQGHUW�VLFK�ZHGHU�EHLP�(LQ��$XVVFKDOWHQ�
GHV�*HUlWHV�QRFK�EHL�HLQHP�3RZHU�RQ�5HVHW��%HIHKO�*RST��

� 'HU�6LFKHUKHLWVFRGH�NDQQ�ELV�]X����DOSKDQXPHULVFKH�=HLFKHQ�VRZLH�GDV�
8QWHUVWULFK�=HLFKHQ��©©Bªª��HQWKDOWHQ���'DV�HUVWH�=HLFKHQ�PXVV�HLQ�%XFKVWDEH�
�$�=��RGHU�HLQH�=LIIHU�������VHLQ��'HU�6LFKHUKHLWVFRGH�NDQQ�DXFK�N�U]HU�DOV�
HOI�=HLFKHQ�VHLQ�

B��B��B��B��B��B��B��B��B��B��B��������=HLFKHQ�

� :HQQ�6LH�GLH�.DOLEULHUIXQNWLRQHQ��EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWW�
VWHOOH�VR�VSHUUHQ�P|FKWHQ��GDVV�VLH�DXFK��EHU�GLH�)URQWSODWWH�ZLHGHU�
IUHLJHJHEHQ�ZHUGHQ�N|QQHQ��YHUZHQGHQ�6LH�HLQHQ�6LFKHUKHLWVFRGH�DXV�
PD[LPDO�DFKW�=HLFKHQ��%HLVSLHO��

H����$ ���ZHQLJHU�DOV���=HLFKHQ�

Tabelle 3-1. Standardmäßige Sicherheitscodes

6ROOWHQ�6LH�HLQPDO�GHQ�6LFKHUKHLWVFRGH�YHUJHVVHQ��N|QQHQ�6LH�GLH�6SHUUH�
GXUFK�6WHFNHQ�HLQHU�LQWHUQHQ�6WHFNEU�FNH�YRU�EHUJHKHQG�XPJHKHQ�XQG�
GDQQ�HLQHQ�QHXHQ�6LFKHUKHLWVFRGH�HLQJHEHQ��:HLWHUH�,QIRUPDWLRQHQ�
KLHU]X�ILQGHQ�6LH�LP�.DSLWHO�§6HUYLFH�,QIRUPDWLRQHQ¨�

Modell Sicherheits-
code

Modell Sicherheits-
code

Modell Sicherheits-
code

E3640A 003640 E3641A 003641 E3642A 003642

E3643A 003643 E3644A 003644 E3645A 003645
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Freigeben der Kalibrierfunktionen
6LH�N|QQHQ�GLH�.DOLEULHUIXQNWLRQHQ�VRZRKO��EHU�GLH�)URQWSODWWH�DOV�DXFK��EHU�
GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�IUHLJHEHQ��,P�$XVOLHIHUXQJV]XVWDQG�
VLQG�GLH�.DOLEULHUIXQNWLRQHQ�JHVSHUUW��'HU�6LFKHUKHLWVFRGH�I�U�,KU�6WURPYHU�
VRUJXQJV�0RGHOO�LVW�DXV�7DEHOOH�����HUVLFKWOLFK�

 
� .DOLEULHUEHWULHEVDUW�ZlKOHQ�

:HQQ�GLH�.DOLEULHUIXQNWLRQHQ�JHVSHUUW�VLQG��ZLUG�GLH�RELJH�0HOGXQJ�DQJH]HLJW��
ZHQQ�6LH�EHLP�(LQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�GLH�7DVWH� ��Calibrate ��
GU�FNHQ�XQG�VR�ODQJH�JHGU�FNW�KDOWHQ��ELV�HLQ�ODQJHU�3LHSWRQ�]X�K|UHQ�LVW�XQG�
GLH�0HOGXQJ�§CAL MODE¨�DQJH]HLJW�ZLUG���

� 6LFKHUKHLWVFRGH�HLQJHEHQ�

*HEHQ�6LH�PLW�+LOIH�GHV�'UHKNQRSIV�XQG�GHU�$XIO|VXQJVZDKOWDVWHQ�GHQ�6LFKHU�
KHLWVFRGH�HLQ�

 
� bQGHUXQJHQ�DEVSHLFKHUQ�XQG�0HQ��YHUODVVHQ�

:HQQ�GHU�HLQJHJHEHQH�6LFKHUKHLWVFRGH�NRUUHNW�LVW��ZLUG�GLH�RELJH�0HOGXQJ�
DQJH]HLJW��=XVlW]OLFK�ZLUG�GLH�0HOGXQJ�©©CAL MODEªª�DQJH]HLJW���6FKDOWHQ�6LH�
GLH�6WURPYHUVRUJXQJ�]XP�9HUODVVHQ�GHU�.DOLEULHUEHWULHEVDUW�DXV�XQG�ZLHGHU�
HLQ�

:HQQ�6LH�HLQHQ�IDOVFKHQ�6LFKHUKHLWVFRGH�HLQJHEHQ��ZLUG�GLH�0HOGXQJ��
§INVALID¨�DQJH]HLJW��XQG�6LH�P�VVHQ�GHQ�6LFKHUKHLWVFRGH�QRFKPDOV�
HLQJHEHQ��

6(&85('

�������

816(&85('

Power

Calibrate

View

Calibrate

View

Secure
Config

I/O

Secure
Config

I/O
Power
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� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

CAL:SEC:STAT {OFF|ON},  Sperren oder Freigeben der 
<Sicherheitscode> Kalibrierfunktionen

6HQGHQ�6LH�]XP�)UHLJHEHQ�GHU�.DOLEULHUIXQNWLRQHQ�GHQ�RELJHQ�%HIHKO�PLW�
GHP�JOHLFKHQ�6LFKHUKHLWVFRGH��GHU�]XP�6SHUUHQ�YHUZHQGHW�ZXUGH��%HLVSLHO�

©©CAL:SEC:STAT OFF, ©003640 ªªª  �0RGHOO�(����$�

Sperren der Kalibrierfunktionen 
6LH�N|QQHQ�GLH�.DOLEULHUIXQNWLRQHQ�VRZRKO��EHU�GLH�)URQWSODWWH�DOV�DXFK��EHU�
GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�VSHUUHQ��,P�$XVOLHIHUXQJV]XVWDQG�VLQG�
GLH�.DOLEULHUIXQNWLRQHQ�JHVSHUUW�

/HVHQ�6LH�YRU�GHP�6SHUUHQ�GHU�.DOLEULHUIXQNWLRQHQ�XQEHGLQJW�GLH�5HJHOQ�
]XU�%LOGXQJ�GHV�6LFKHUKHLWVFRGHV�DXI�6HLWH����

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�

 
� .DOLEULHUEHWULHEVDUW�ZlKOHQ�

:HQQ�GLH�.DOLEULHUIXQNWLRQHQ�IUHLJHJHEHQ�VLQG��ZLUG�GLH�RELJH�0HOGXQJ�
DQJH]HLJW��ZHQQ�6LH�EHLP�(LQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�GLH�7DVWH� �
�Calibrate ��GU�FNHQ�XQG�VR�ODQJH�JHGU�FNW�KDOWHQ��ELV�HLQ�ODQJHU�3LHSWRQ�]X�
K|UHQ�LVW��=XVlW]OLFK�ZLUG�GLH�0HOGXQJ�©©CAL MODEªª�DQJH]HLJW��

� 6LFKHUKHLWVFRGH�HLQJHEHQ�

*HEHQ�6LH�PLW�+LOIH�GHV�'UHKNQRSIV�XQG�GHU�$XIO|VXQJVZDKOWDVWHQ�GHQ�
6LFKHUKHLWVFRGH�HLQ�

816(&85('

�������

Power

Calibrate

View

Calibrate

View

Secure
Config

I/O
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� bQGHUXQJHQ�DEVSHLFKHUQ�XQG�0HQ��YHUODVVHQ�

'LH�.DOLEULHUIDNWRUHQ�ZHUGHQ�LQ�HLQHP�QLFKWIO�FKWLJHQ�6SHLFKHU�DEJHOHJW�XQG�
lQGHUQ�VLFK�ZHGHU�EHLP�(LQ��$XVVFKDOWHQ�GHV�*HUlWHV�QRFK�EHL�HLQHP�3RZHU�
RQ�5HVHW��%HIHKO�*RST���

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

CAL:SEC:STAT {OFF|ON}, Sperren oder Freigeben der 
<Sicherheitscode> Kalibrierfunktionen

6HQGHQ�6LH�]XP�6SHUUHQ�GHU�.DOLEULHUIXQNWLRQHQ�GHQ�RELJHQ�%HIHKO�PLW�GHP�
JOHLFKHQ�6LFKHUKHLWVFRGH��GHU�]XP�)UHLJHEHQ�YHUZHQGHW�ZXUGH��%HLVSLHO�

©©CAL:SEC:STAT ON, ©003640 ªªª  �0RGHOO�(����$�

bQGHUQ�GHV�6LFKHUKHLWVFRGHV��=XP�bQGHUQ�GHV�6LFKHUKHLWVFRGHV�P�VVHQ�
6LH�]XHUVW�GLH�.DOLEULHUIXQNWLRQHQ�IUHLJHEHQ�XQG�GDQQ�HLQHQ�QHXHQ�6LFKHUKHLWV�
FRGH�HLQJHEHQ��/HVHQ�6LH�YRU�GHP�6SHUUHQ�GHU�.DOLEULHUIXQNWLRQHQ�XQEHGLQJW�
GLH�5HJHOQ�]XU�%LOGXQJ�YRQ�6LFKHUKHLWVFRGHV�DXI�6HLWH����

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨��

*HEHQ�6LH�GLH�.DOLEULHUIXQNWLRQHQ�IUHL��IDOOV�GLHVH�JHVSHUUW�VLQG���5XIHQ�6LH�GDV�
0HQ��]XU�(LQJDEH�GHV�6LFKHUKHLWVFRGHV�DXI��GU�FNHQ�6LH��QDFKGHP�GLH�0HO�
GXQJ�§CAL MODE¨�DQJH]HLJW�ZLUG�� ��Secure ���JHEHQ�6LH�PLW�+LOIH�GHV�
'UHKNQRSIV�XQG�GHU�$XIO|VXQJVZDKOWDVWHQ�GHQ�QHXHQ�6LFKHUKHLWVFRGH�HLQ��
XQG�GU�FNHQ�6LH�GDQQ� ��Secure ��

'HU�QHXH��PDQXHOO�HLQJHJHEHQH�6LFKHUKHLWVFRGH�JLOW�DXFK�I�U�GLH�%HWULHEVDUW�
§)HUQSURJUDPPLHUXQJ¨�

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

CAL:SEC:CODE <neuer Code> Sicherheitscode ändern

:HQQ�6LH�GHQ�6LFKHUKHLWVFRGH�lQGHUQ�P|FKWHQ��P�VVHQ�6LH�]XYRU�XQWHU�
9HUZHQGXQJ�GHV�DNWXHOOHQ�6LFKHUKHLWVFRGHV�GLH�.DOLEULHUIXQNWLRQHQ�
IUHLJHEHQ��*HEHQ�6LH�DQVFKOLH�HQG��ZLH�QDFKIROJHQG�EHVFKULHEHQ��GHQ�
QHXHQ�&RGH�HLQ�

©©CAL:SEC:STAT OFF, ©003640 ªªª������ Freigeben unter Verwendung des
aktuellen Sicherheitscodes

©©CAL:SEC:CODE ©ZZ001443 ªªª Neuen Code eingeben

©©CAL:SEC:STAT ON, ©ZZ001443 ªªª Mit neuem Code sperren

VHFXUHG

Secure
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I/O
Power

Secure
Config

I/O

Secure
Config

I/O
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Kalibrierungszählung
6LH�N|QQHQ�DEIUDJHQ��ZLH�RIW�,KUH�6WURPYHUVRUJXQJ�NDOLEULHUW�ZRUGHQ�LVW��,KUH�
6WURPYHUVRUJXQJ�ZXUGH�ZHUNVHLWLJ�NDOLEULHUW��:HQQ�6LH�,KUH�6WURPYHUVRUJXQJ�
HUKDOWHQ��OHVHQ�6LH�GHQ�.DOLEULHUXQJV]lKOHU�DE�XQG�QRWLHUHQ�6LH�VLFK�GHVVHQ�
$QIDQJVVWDQG�

'HU�6WDQG�GHV�.DOLEULHUXQJV]lKOHUV�NDQQ�QXU��EHU�GLH�)HUQSURJUDPPLH�
UXQJVVFKQLWWVWHOOH�DEJHIUDJW�ZHUGHQ�

� 'HU�6WDQG�GHV�.DOLEULHUXQJV]lKOHUV�ZLUG�LQ�HLQHP�QLFKWIO�FKWLJHQ�6SHLFKHU�
DEJHVSHLFKHUW�XQG�lQGHUW�VLFK�ZHGHU�EHLP�$XV��(LQVFKDOWHQ�GHU�6WURPYHU�
VRUJXQJ�QRFK�EHL�HLQHP�5HVHW��EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�

� 'HU�.DOLEULHUXQJV]lKOHU�]lKOW�ELV�PD[LPDO��������XQG�VSULQJW�GDQDFK�ZLHGHU�
DXI���]XU�FN��'HU�:HUW�ZLUG�SUR�.DOLEULHUSXQNW�XP�(LQV�HUK|KW��GXUFK�HLQH�
YROOVWlQGLJH�.DOLEULHUXQJ�HUK|KW�VLFK�GHU�:HUW�GDKHU�XP���

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

CAL:COUN? Abfrage des Kalibrierungszählerstandes
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Kalibrierinformation 
6LH�KDEHQ�GLH�0|JOLFKNHLW��LP�.DOLEULHUVSHLFKHU�GHU�6WURPYHUVRUJXQJ�HLQH�
,QIRUPDWLRQ�DE]XOHJHQ��'LHVH�,QIRUPDWLRQ�NDQQ�EHLVSLHOVZHLVH�GDV�'DWXP�GHU�
OHW]WHQ�.DOLEULHUXQJ��GDV�)lOOLJNHLWVGDWXP�GHU�QlFKVWHQ�.DOLEULHUXQJ��GLH�
6HULHQQXPPHU�GHU�6WURPYHUVRUJXQJ�RGHU�GHU�1DPH�XQG�GLH�7HOHIRQQXPPHU�
GHV�I�U�GLH�.DOLEULHUXQJ�]XVWlQGLJHQ�7HFKQLNHUV�VHLQ�

� 'LH�.DOLEULHULQIRUPDWLRQ�NDQQ�QXU��EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWW�
VWHOOH�XQG�QXU�QDFK�)UHLJDEH�GHU�.DOLEULHUIXQNWLRQHQ�HLQJHJHEHQ�ZHUGHQ��
6LH�NDQQ�MHGRFK�VRZRKO��EHU�GLH�)URQWSODWWH�DOV�DXFK��EHU�GLH�)HUQSURJUDP�
PLHUXQJVVFKQLWWVWHOOH�DEJHIUDJW�ZHUGHQ��'LH�$EIUDJH�GHU�.DOLEULHULQIRUPD�
WLRQ�LVW�DXFK�EHL�JHVSHUUWHQ�.DOLEULHUIXQNWLRQHQ�P|JOLFK�

� 'LH�.DOLEULHULQIRUPDWLRQ�NDQQ�DXV�PD[LPDO����=HLFKHQ�EHVWHKHQ��,P�'LVSOD\�
N|QQHQ�LPPHU�QXU�MHZHLOV����=HLFKHQ�JOHLFK]HLWLJ�DQJH]HLJW�ZHUGHQ�

� )DOOV�GHU�.DOLEULHUVSHLFKHU�EHUHLWV�HLQH�.DOLEULHULQIRUPDWLRQ�HQWKlOW��ZLUG�
GLHVH�EHLP�(LQVSHLFKHUQ�HLQHU�QHXHQ�.DOLEULHULQIRUPDWLRQ��EHUVFKULHEHQ�

� 'LH�.DOLEULHULQIRUPDWLRQ�ZLUG�LQ�HLQHP�QLFKWIO�FKWLJHQ�6SHLFKHU�DEJHVSHL�
FKHUW�XQG�lQGHUW�VLFK�ZHGHU�EHLP�$XV��(LQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�
QRFK�EHL�HLQHP�5HVHW��EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨��

:HQQ�6LH�GLH�.DOLEULHULQIRUPDWLRQ��EHU�GLH�)URQWSODWWH�DEIUDJHQ�P|FKWHQ��
GU�FNHQ�6LH� ��XQG�GUHKHQ�6LH�GHQ�'UHKNQRSI�VR�ZHLW��ELV�©©CAL 
STRINGªª�DQJH]HLJW�ZLUG��'XUFK�ZLHGHUKROWHV�'U�FNHQ�GHU�7DVWH� �
N|QQHQ�6LH�GHQ�7H[W�GXUFK�GDV�'LVSOD\�VFKLHEHQ��'XUFK�'U�FNHQ�GHU�7DVWH�

�N|QQHQ�6LH�GLH�*HVFKZLQGLJNHLW��PLW�ZHOFKHU�GHU�7H[W�GXUFK�GDV�
'LVSOD\�JHVFKREHQ�ZLUG��HUK|KHQ�

� � &$/�675,1*

� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�

Senden Sie zum Abspeichern der Kalibrierinformation GHQ�IROJHQGHQ�%HIHKO�

©©CAL:STR ©CAL 06-01-99 ªªª

View

View

>

View View
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� 6&3,�%HIHKOV�EHUVLFKW¶�6HLWH ���II�

� .XU]HU�hEHUEOLFN��EHU�GLH�3URJUDPPLHUXQJ¶�6HLWH ���II�

� 9HUZHQGXQJ�GHV�%HIHKOV�$33/\¶�DXI�6HLWH���

� $XVJDQJVSURJUDPPLHU��XQG�6WHXHUEHIHKOH¶�6HLWH ���II�

� 7ULJJHUXQJ¶�6HLWH ���II�

� 6\VWHPEHIHKOH¶�6HLWH ���II�

� %HIHKOH�]XP�$EVSHLFKHUQ�YRQ�(LQVWHOOXQJHQ¶�DXI�6HLWH���

� .DOLEULHUEHIHKOH¶�6HLWH ����II�

� %HIHKOH�]XP�.RQILJXULHUHQ�GHU�6FKQLWWVWHOOHQ¶�DXI�6HLWH����

� 6&3,�6WDWXVUHJLVWHU¶�6HLWH ����II�

� %HIHKOH�]XP�.RQILJXULHUHQ�XQG�$EIUDJHQ�YRQ�6WDWXVPHOGXQJHQ¶�6HLWH ����II�

� (LQI�KUXQJ�LQ�GLH�%HIHKOVVSUDFKH�6&3,¶�6HLWH ����II�

� $QKDOWHQ�HLQHU�%HIHKOV�EHUWUDJXQJ¶�DXI�6HLWH����

� 6&3,�.RQIRUPLWlW¶�6HLWH ����II�

� ,(((�����.RQIRUPLWlW¶�DXI�6HLWH����

:HQQ�6LH�QRFK�NHLQH�(UIDKUXQJ�PLW�GHU�%HIHKOVVSUDFKH�6&3,�KDEHQ��VROOWHQ�
6LH�GLHVHV�.DSLWHO�OHVHQ��EHYRU�6LH�PLW�GHU�)HUQSURJUDPPLHUXQJ�,KUHU�
6WURPYHUVRUJXQJ�EHJLQQHQ�

SCPI

SCPI

SCPI
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SCPI-Befehlsübersicht

'LHVHU�$EVFKQLWW�JLEW�HLQHQ�hEHUEOLFN��EHU�GLH�YRQ�GHU�6WURPYHUVRUJXQJ�
XQWHUVW�W]WHQ�6&3,�%HIHKOH��6WDQGDUG�&RPPDQGV�IRU�3URJUDPPDEOH�
,QVWUXPHQWV���,Q�GHQ�QDFKIROJHQGHQ�$EVFKQLWWHQ�GLHVHV�.DSLWHOV�ILQGHQ�6LH�
DXVI�KUOLFKH�,QIRUPDWLRQHQ��EHU�GLH�HLQ]HOQHQ�%HIHKOH��

,Q�GLHVHP�JHVDPWHQ�+DQGEXFK�JHOWHQ�IROJHQGH�.RQYHQWLRQHQ�EH]�JOLFK�GHU�
6&3,�%HIHKOVV\QWD[��

� (FNLJH�.ODPPHUQ��>�@��NHQQ]HLFKQHQ�RSWLRQDOH�6FKO�VVHOZ|UWHU�RGHU�
3DUDPHWHU��

� *HVFKZHLIWH�.ODPPHUQ��^�`��VFKOLH�HQ�3DUDPHWHU�LQQHUKDOE�HLQHV�%HIHKOV�
VWULQJV�HLQ��

� 6SLW]H�.ODPPHUQ����!��]HLJHQ�DQ��GDVV�GLH�GDULQ�HLQJHVFKORVVHQHQ�3DUD�
PHWHU�GXUFK�HLQHQ�:HUW�RGHU�&RGH�]X�HUVHW]HQ�VLQG�

� (LQ�VHQNUHFKWHU�6WULFK���_���WUHQQW�]ZHL�RGHU�PHKU�DOWHUQDWLYH�3DUDPHWHU�
YRQHLQDQGHU�

:HQQ�6LH�QRFK�NHLQH�(UIDKUXQJ�PLW�6&3,�EHVLW]HQ��OHVHQ�6LH�ELWWH�6HLWH ����SCPI
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APPLy { <Spannung>|DEF|MIN|MAX}[,{<Strom>|DEF|MIN|MAX}]

APPLy?

[SOURce:]

CURRent[:LEVel][:IMMediate][:AMPLitude]{ <Strom>|MIN|MAX|UP|DOWN}

CURRent[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]

CURRent[:LEVel][:IMMediate]:STEP[:INCRement] 

     { <numerischer Wert> |DEFault}

CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]

CURRent[:LEVel]:TRIGgered[:AMPLitude] { <Strom>|MIN|MAX}

CURRent[:LEVel]:TRIGgered[:AMPLitude]? [MIN|MAX]

VOLTage[:LEVel][:IMMediate][:AMPLitude]

     { <Spannung>|MIN|MAX|UP|DOWN}

VOLTage[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]

VOLTage[:LEVel][:IMMediate]:STEP[:INCRement] 

     { <numerischer Wert>|DEFault}

VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]

VOLTage[:LEVel]:TRIGgered[:AMPLitude] { <Spannung>|MIN|MAX}

VOLTage[:LEVel]:TRIGgered[:AMPLitude]? [MIN|MAX]

VOLTage:PROTection[:LEVel] { <Spannung>|MIN|MAX}

VOLTage:PROTection[:LEVel]? [MIN|MAX]

VOLTage:PROTection:STATe {0|1|OFF|ON}

VOLTage:PROTection:STATe?

VOLTage:PROTection:TRIPped?

VOLTage:PROTection:CLEar

VOLTage:RANGe {P8V*|P20V*|P35V**|P60V**|LOW|HIGH}

VOLTage:RANGe?

MEASure
  [:SCALar]

   :CURRent[:DC]?

  [:VOLTage][:DC]?

Ausgangsprogrammier-, Steuer- und Messbefehle

*Für Modelle Agilent E3640A/42/44A      **Für Modelle Agilent E3641A/43A/45A

(siehe für weitere Informationen Seite 88)
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INITiate[:IMMediate]

TRIGger[:SEQuence]

  :DELay { <Sekunden>|MIN|MAX}

  :DELay?[MIN|MAX]

  :SOURce {BUS|IMM}

  :SOURce?

*TRG

DISPlay[:WINDow]

  [:STATe] {OFF|ON}

  [:STATe]?

  :TEXT[:DATA] <String in Anf.-Zeichen>

  :TEXT[:DATA]?

  :TEXT:CLEar

SYSTem

  :BEEPer[:IMMediate]

  :ERRor?

  :VERSion?

  :COMMunicate:GPIB:RDEVice:ADDRess <numerischer Wert>
  :COMMunicate:GPIB:RDEVice:ADDRess?

OUTPut

  :RELay[:STATe] {OFF|ON}

  :RELay[:STATe]?

  [:STATe] {OFF|ON}

  [:STATe]?

*IDN?

*RST

*TST?

Triggerbefehle

Systembefehle 

(siehe für weitere Informationen Seite 92)

(siehe für weitere Informationen Seite 95)
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CALibration

  :COUNt?

  :CURRent[:DATA] < numerischer Wert>
  :CURRent:LEVel {MIN|MID|MAX}

  :SECure:CODE < new code>
  :SECure:STATe {OFF|ON},< Code in Anführungszeichen>
  :SECure:STATe?

  :STRing < String in Anf.-Zeichen>
  :STRing?

  :VOLTage[:DATA] < numerischer Wert>
  :VOLTage:LEVel {MIN|MID|MAX}

  :VOLTage:PROTection

STATus:QUEStionable

  :CONDition?

  [:EVENt]?

    :ENABle <Aktivierungswert>
    :ENABle?

SYSTem:ERRor?

*CLS

*ESE <Aktivierungswert>
*ESE?

*ESR?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*SRE <Aktivierungswert>
*SRE?

*STB?

*WAI

Kalibrierbefehle 

Statusmeldungsbefehle

(siehe für weitere Informationen Seite 113)

(siehe für weitere Informationen Seite 101)
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SYSTem

  :INTerface {GPIB|RS232}

  :LOCal

  :REMote

  :RWLock

*SAV {1|2|3|4|5}

*RCL {1|2|3|4|5}

MEMory:STATe

  :NAME {1|2|3|4|5} ,< Name in Anführungszeichen>

  :NAME? {1|2|3|4|5}

*CLS

*ESR?

*ESE <Aktivierungswert>
*ESE?

*IDN?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*RST

*SAV {1|2|3|4|5}

*RCL {1|2|3|4|5}

*STB?

*SRE <Aktivierungswert>
*SRE?

*TRG

*TST?

*WAI

Schnittstellenbefehle 

Befehle zum Abspeichern von Einstellungen 

IEEE-488.2-Universalbefehle 

(siehe für weitere Informationen Seite 104)

(siehe für weitere Informationen Seite 99)

(siehe für weitere Informationen Seite 125)
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Kurzer Überblick über die Programmierung

'LHVHU�$EVFKQLWW�JLEW�HLQHQ�hEHUEOLFN��EHU�GLH�JUXQGOHJHQGHQ�7HFKQLNHQ�]XU�
)HUQSURJUDPPLHUXQJ�GHU�6WURPYHUVRUJXQJ��'LHVHU�$EVFKQLWW�JLEW�QXU�HLQHQ�
hEHUEOLFN�XQG�EHVFKUHLEW�QLFKW�DOOH�(LQ]HOKHLWHQ��GLH�6LH�]XP�6FKUHLEHQ�
HLJHQHU�$QZHQGXQJVSURJUDPPH�ZLVVHQ�P�VVHQ��:HLWHUH�,QIRUPDWLRQHQ�VRZLH�
%HLVSLHOH�ILQGHQ�6LH�LQ�GHQ��EULJHQ�$EVFKQLWWHQ�GLHVHV�.DSLWHOV�XQG�LQ�
.DSLWHO ���§$QZHQGXQJVSURJUDPPH¨��,QIRUPDWLRQHQ��EHU�GLH�$XVJDEH�YRQ�
%HIHKOV�6WULQJV�XQG�GLH�'DWHQHLQJDEH�ILQGHQ�6LH�DX�HUGHP�LP�+DQGEXFK�]X�
,KUHP�&RPSXWHU�

Verwendung des Befehls APPLy
'HU�%HIHKO�APPLy�LVW�GLH�GLUHNWHVWH�0HWKRGH�]XU�)HUQSURJUDPPLHUXQJ�GHU�
6WURPYHUVRUJXQJ���'HU�IROJHQGH�%HIHKO�EHLVSLHOVZHLVH�SURJUDPPLHUW�HLQH�
$XVJDQJVVSDQQXQJ�YRQ���9�XQG�HLQHQ�0D[LPDOVWURP�YRQ���$�

  ©©APPL 3.0, 1.0 ªª

Verwendung der “Low-Level”-Befehle
'HU�%HIHKO�APPLy�LVW�]ZDU�GLH�GLUHNWHVWH�0HWKRGH�]XU�)HUQSURJUDPPLHUXQJ�
GHU�6WURPYHUVRUJXQJ��MHGRFK�JHEHQ�,KQHQ�GLH�§/RZ�/HYHO¨�%HIHKOH�PHKU�
)OH[LELOLWlW�EHLP�9HUlQGHUQ�HLQ]HOQHU�3DUDPHWHU���'LH�IROJHQGHQ�%HIHKOH�
EHLVSLHOVZHLVH�SURJUDPPLHUHQ��MHZHLOV�VHSDUDW��HLQH�$XVJDQJVVSDQQXQJ�YRQ�
� 9�XQG�HLQHQ�0D[LPDOVWURP�YRQ���$�

  ©©VOLT 3.0 ªª Ausgangsspannung 3.0 V

  ©©CURR 1.0 ªª Ausgangsstrom 1.0 A
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Lesen einer Abfrageantwort
1XU�$EIUDJHEHIHKOH��GDV�VLQG�%HIHKOH��GLH�PLW�HLQHP�§"¨�HQGHQ��YHUDQODVVHQ�
GLH�6WURPYHUVRUJXQJ��HLQH�$QWZRUWQDFKULFKW�]X�VHQGHQ��$XI�$EIUDJHQ�NRP�
PHQ�HQWZHGHU�$XVJDQJVZHUWH�RGHU�(LQVWHOOXQJHQ�]XU�FN��'LH�IROJHQGH�
%HIHKOVVHTXHQ]��EHLVSLHOVZHLVH��OLHVW�GHQ�)HKOHUPHOGXQJVSXIIHU�GHU�6WURP�
YHUVRUJXQJ�HLQ�XQG�GUXFNW�GHQ�]XOHW]W�DXIJHWUHWHQHQ�)HKOHU�DXV�

   Dimensionierungsbefehl String-Array mit 80 Elementen dimensionieren

   ©©SYST:ERR?ªª Fehlermeldungspuffer lesen

   Buseingabebefehl Fehlermeldungs-String in Computer 
einlesen

   Druckbefehl Fehlermeldungs-String drucken

Auswahl einer Triggerquelle
'LH�6WURPYHUVRUJXQJ�DN]HSWLHUW�DOV�7ULJJHUTXHOOH�HLQHQ�%XVWULJJHU�%HIHKO�
�G� K��HLQHQ��EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�HPSIDQJHQHQ�6RIW�
ZDUH�%HIHKO��RGHU�HLQHQ�LQWHUQHQ�6RIRUWWULJJHU��GXUFK�HLQ�6LJQDO��GDV�GHU�
6WHXHUFRPSXWHU�DXI�GLH�7ULJJHUOHLWXQJ�GHU�*3,%�6FKQLWWVWHOOH�DXVJLEW���'LH�
6WDQGDUG�7ULJJHUTXHOOH�LVW�©©%86ªª��:HQQ�6LH�HUUHLFKHQ�P|FKWHQ��GDVV�GLH�
6WURPYHUVRUJXQJ�DXI�HLQHQ�LQWHUQHQ�6RIRUWWULJJHU�UHDJLHUW��P�VVHQ�6LH�]XYRU�
GHQ�%HIHKO�§IMMediate ¨�VHQGHQ��'LH�IROJHQGH�%HIHKOVVHTXHQ]��EHLVSLHOV�
ZHLVH��VWHOOW�GLH�$XVJDQJVVSDQQXQJ�XQG�GHQ�$XVJDQJVVWURP�VRIRUW�DXI���9���$�
HLQ�

   ©©VOLT:TRIG 3.0 ªª Den getriggerten Spannungswert auf 3.0 V
einstellen

   ©©CURR:TRIG 1.0 ªª Den getriggerten Stromwert auf 1.0 A 
einstellen

   ©©TRIG:SOUR IMMªª Den Soforttrigger als Triggerquelle wählen

   ©©INIT ªª Die Stromversorgung triggern 
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Programmierbereiche der Stromversorgung
'DV�SOURce�6XEV\VWHP�EHQ|WLJW�]XU�3URJUDPPLHUXQJ�YRQ�:HUWHQ�HQWVSUH�
FKHQGH�3DUDPHWHU��'HU�I�U�HLQHQ�3DUDPHWHU�]XOlVVLJH�:HUWHEHUHLFK�LVW�YRP�
JHZlKOWHQ�$XVJDQJVEHUHLFK�GHU�6WURPYHUVRUJXQJ�DEKlQJLJ��$XV�GHU�QDFKIRO�
JHQGHQ�/LVWH�VLQG�GLH�]XOlVVLJHQ�:HUWH�I�U�GLH�GLYHUVHQ�3DUDPHWHU�HUVLFKWOLFK��
DX�HUGHP�GLH�MINimum��MAXimum��DEFault �XQG�5HVHW�:HUWH�

Orientieren Sie sich beim Schreiben von Anwendungsprogrammen für Ihre Stromver-
sorgung an den in dieser Tabelle angegebenen Werten.

Tabelle 4-1. Programmierbereiche der Modelle Agilent E3640A/42A/44A

Tabelle 4-2. Programmierbereiche der Modelle Agilent E3641A/43A/45A

E3640A E3642A E3644A

0 - 8V/3A
Bereich

0 - 20V/1.5A 
Bereich

0 - 8V/5A
Bereich

0 - 20V/2.5A 
Bereich

0 - 8V/8A
Bereich

0 - 20V/4A 
Bereich

Span-
nung

Programmier-
bereich

0 V bis 8.24V 0 V bis 20.60 
V

0 V bis 8.24V 0 V bis 20.60 
V

0 V bis 8.24V 0 V bis 20.60 
V

MAX-Wert 8.24 V  20.60 V 8.24 V  20.60 V 8.24 V  20.60 V

MIN-Wert 0 V 0 V 0 V

DEFault-Wert 0 V 0 V 0 V

 *RST-Wert 0 V 0 V 0 V

Strom Programmier-
bereich

0 A bis 3.09 A  0 A bis 1.545 
A

0 A bis 5.15 A  0 A bis 2.575 
A

0 A bis 8.24 A  0 A bis 4.12 A

MAX-Wert 3.09 A  1.545 A 5.15 A  2.575 A 8.24 A  4.12 A

MIN-Wert 0 A 0 A 0 A

DEFault-Wert 3 A    1.5 A 5 A    2.5 A 8 A    4 A

*RST-Wert 3.00 A 5.00 A 8.00 A

E3641A E3643A E3645A

0 - 35V/0.8A
Bereich

0 - 60V/0.5A 
Bereich

0 - 35V/1.4A
Bereich

0 - 60V/0.8A 
Bereich

0 - 35V/2.2A
Bereich

0 - 60V/1.3A 
Bereich

Span-
nung

Programmier-
bereich

0 V bis 36.05V 0 V bis 61.8 V 0 V bis 36.05V 0 V bis 61.8 V 0 V bis 36.05V 0 V bis 61.8 V

MAX-Wert 36.05 V  61.8 V 36.05 V  61.8 V 36.05 V  61.8 V

MIN-Wert 0 V 0 V 0 V

DEFault-Wert 0 V 0 V 0 V

 *RST-Wert 0 V 0 V 0 V

Strom Programmier-
bereich

0 A bis 0.824 A  0 A bis 0.515 
A

0 A bis 1.442 
A

 0 A bis 0.824 
A

0 A bis 2.266 
A

 0 A bis 1.339 
A

MAX-Wert 0.824 A  0.515 A 1.442 A  0.824 A 2.266 A  1.339 A

MIN-Wert 0 A 0 A 0 A

DEFault-Wert 0.8 A 0.5 A 1.4 A 0.8 A 2.2 A 1.3 A

*RST-Wert 0.8 A 1.4 A 2.2 A
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Verwendung des Befehls APPLy

'HU�%HIHKO�APPLy�LVW�GLH�GLUHNWHVWH�0HWKRGH�]XU�)HUQSURJUDPPLHUXQJ�GHU�
6WURPYHUVRUJXQJ���0LW�GLHVHP�%HIHKO�N|QQHQ�6LH�GLH�$XVJDQJVVWURP�XQG�GHQ�
$XVJDQJVVWURP�JOHLFK]HLWLJ�SURJUDPPLHUHQ�

APPLy { <Spannung>| DEF | MIN | MAX}[,{ <Strom>| DEF | MIN | MAX}]
'LHVHU�%HIHKO�HQWVSULFKW�HLQHU�.RPELQDWLRQ�DXV�GHQ�%HIHKOHQ�VOLTage�XQG�
CURRent�

'LH�$XVJDQJVZHUWH�GHU�6WURPYHUVRUJXQJ�ZHUGHQ�QXU�GDQQ�DXI�GLH�PLW�GHP�
%HIHKO�APPLy�VSH]LIL]LHUWHQ�:HUWH�HLQJHVWHOOW��ZHQQ�GLHVH�LQQHUKDOE�GHV�
GHU]HLW�JHZlKOWHQ�$XVJDQJVEHUHLFKV�OLHJHQ��:HQQ�GLH�SURJUDPPLHUWHQ�%HIHKOH�
LQQHUKDOE�GHV�JHZlKOWHQ�%HUHLFKV�QLFKW�]XOlVVLJ�VLQG��WULWW�HLQ�$XVI�KUXQJV�
IHKOHU�DXI�

)�U�GLH�3DUDPHWHU�6SDQQXQJ�XQG�6WURP�N|QQHQ�6LH�VWDWW�H[SOL]LWHU�:HUWH�DXFK�
MINimumªª��©©MAXimumªª�RGHU�©©DEFault ªª�VSH]LIL]LHUHQ��:HLWHUH�,QIRUPDWLRQHQ�
]X�GHQ�3DUDPHWHUQ�VLHKH�7DEHOOH�����XQG�7DEHOOH�����

:HQQ�6LH�LP�%HIHKO�APPLy�QXU�HLQHQ�3DUDPHWHU�VSH]LIL]LHUHQ��ZLUG�GLHVHU�YRQ�
GHU�6WURPYHUVRUJXQJ�DOV�6SDQQXQJVZHUW�LQWHUSUHWLHUW��

APPLy?
'LHVHU�%HIHKO�IUDJW�GLH�DNWXHOO�SURJUDPPLHUWHQ�6SDQQXQJV��XQG�6WURPZHUWH�
DE��HU�OLHIHUW�HLQHQ�LQ�$QI�KUXQJV]HLFKHQ�HLQJHVFKORVVHQHQ�6WULQJ�]XU�FN��
6SDQQXQJV��XQG�6WURPZHUWH�ZHUGHQ�QDFKHLQDQGHU�]XU�FNJHPHOGHW��ZLH�LP�
QDFKIROJHQGHQ�%HLVSLHO�JH]HLJW��GLH�$QI�KUXQJV]HLFKHQ�VLQG�%HVWDQGWHLO�GHV�
]XU�FNJHVHQGHWHQ�6WULQJV��

�����©©���������������ªª� �0RGHOO�(����$�
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Ausgangsprogrammier- und Steuerbefehle

'LHVHU�$EVFKQLWW�EHVFKUHLEW�§/RZ�OHYHO¨�%HIHKOH�]XU�3URJUDPPLHUXQJ�GHU�
6WURPYHUVRUJXQJ��'HU�%HIHKO�APPLy�LVW�]ZDU�GLH�GLUHNWHVWH�0HWKRGH�]XU�
)HUQSURJUDPPLHUXQJ�GHU�6WURPYHUVRUJXQJ��MHGRFK�JHEHQ�,KQHQ�GLH�§/RZ�
/HYHO¨�%HIHKOH�PHKU�)OH[LELOLWlW�EHLP�9HUlQGHUQ�HLQ]HOQHU�3DUDPHWHU��

CURRent{ <Strom>| MINimum | MAXimum | UP | DOWN}
'LHVHU�%HIHKO�EHZLUNW�HLQH�VRIRUWLJH�bQGHUXQJ�GHV�$XVJDQJVVWURPV�DXI�GHQ�
VSH]LIL]LHUWHQ�:HUW��

'HU�LP�%HIHKO�CURRent�VSH]LIL]LHUWH�6WURPZHUW�ZLUG�DXFK�GDQQ�VRIRUW�ZLUN�
VDP��ZHQQ�HU�DX�HUKDOE�GHV�GHU]HLW�JHZlKOWHQ�%HUHLFKV�OLHJW�

)�U�GHQ�6WURP�3DUDPHWHU�N|QQHQ�6LH�VWDWW�HLQHV�H[SOL]LWHQ�:HUWHV�DXFK�
§MINimum¨�RGHU�§MAXimum̈�VSH]LIL]LHUHQ��MIN�VSH]LIL]LHUW�GHQ�NOHLQVW�
P|JOLFKHQ�6WURPZHUW��©©�ªª�$PSHUH��MAX�VSH]LIL]LHUW�GHQ�JU|�HQ�:HUW��GHU�LQ�
GHP�JHZlKOWHQ�%HUHLFK�]XOlVVLJ�LVW�

:HQQ�6LH�§UP̈ �RGHU�§DOWN̈�VSH]LIL]LHUHQ��ZLUG�GHU�$XVJDQJVVWURP�XP�GLH�
YRUJHJHEHQH�6FKULWWZHLWH�HUK|KW�E]Z��YHUULQJHUW��'HU�%HIHKO�CURRent��STEP�
JLEW�GLH�6FKULWWZHLWH�YRU���%HDFKWHQ�6LH��GDVV�GHU�$XVI�KUXQJVIHKOHU������
�'DWHQ�DX�HUKDOE�GHV�%HUHLFKV��DXIWULWW��ZHQQ�GXUFK�HLQH�QHXH�,QNUHPHQW�
(LQVWHOOXQJ�GHU�]XOlVVLJH�0D[LPDO��RGHU�0LQLPDOVWURP��EHU��E]Z��XQWHU�
VFKULWWHQ�ZLUG�

CURRent? [MINimum | MAXimum]
'LHVHU�%HIHKO�IUDJW�GHQ�GHU]HLW�SURJUDPPLHUWHQ�$XVJDQJVVWURP�DE��
CURR?�MAX�XQG�CURR? MIN�OLHIHUQ�GHQ�JU|�WHQ�E]Z��NOHLQVWHQ�SURJUDP�
PLHUEDUHQ�$XVJDQJVVWURP�I�U�GHQ�JHZlKOWHQ�%HUHLFK�]XU�FN�

CURRent:STEP { <numerischer Wert>| DEFault} 
'LHVHU�%HIHKO�VSH]LIL]LHUW�GLH�6FKULWWZHLWH�I�U�GLH�6WURPSURJUDPPLHUXQJ�PLW�
+LOIH�GHU�%HIHKOH�CURRent�UP�XQG�CURRent�DOWN��6LHKH�%HLVSLHO�DXI�GHU�
QlFKVWHQ�6HLWH��

:HQQ�6LH�DOV�6FKULWWZHLWH�§DEFault ¨�VSH]LIL]LHUHQ��ZLUG�GLH�6FKULWWZHLWH�DXI�
GHQ�NOHLQVWP|JOLFKHQ�:HUW�SURJUDPPLHUW��'LH�NOHLQVWP|JOLFKH�6FKULWWZHLWH�
EHWUlJW�HWZD�������P$��(����$���������P$��(����$���������P$��(����$���������
P$��(����$���������P$��(����$��E]Z��������P$��(����$���'HU�%HIHKO�
CURR:STEP? DEF�OLHIHUW�GLH�NOHLQVWP|JOLFKH�6FKULWWZHLWH�GHV�MHZHLOLJHQ�
6WURPYHUVRUJXQJVPRGHOOV�]XU�FN��'LH�6FKULWWZHLWH�EHVWLPPW��XP�ZHOFKHQ�
%HWUDJ�VLFK�GHU�$XVJDQJVVWURP�EHL�(PSIDQJ�HLQHV�,QNUHPHQW��RGHU�'HNUH�
PHQW�%HIHKOV�lQGHUW��:HQQ�GLH�6FKULWWZHLWH�EHLVSLHOVZHLVH������EHWUlJW��lQGHUW�
VLFK�GHU�$XVJDQJVVWURP�LQ����P$�6FKULWWHQ��'HU�6WDQGDUGZHUW��*RST��I�U�GLH�
6FKULWWZHLWH�LVW�JOHLFK�GHU�NOHLQVWP|JOLFKHQ�$XIO|VXQJ�
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CURRent:STEP? [DEFault]
'LHVHU�%HIHKO�OLHIHUW�GHQ�DNWXHOOHQ�6FKULWWZHLWHQZHUW�]XU�FN��'HU�%HIHKO�OLHIHUW�
HLQHQ�QXPHULVFKHQ�:HUW�]XU�FN��©©DEFault ªª�OLHIHUW�GLH�PLQLPDOH�$XIO|VXQJ�
GHU�6FKULWWZHLWH��LQ�$PSHUH��]XU�FN�

CURRent:TRIGgered { <Strom>| MINimum | MAXimum} 
'LHVHU�%HIHKO�SURJUDPPLHUW�GHQ�7ULJJHU�$XVJDQJVVWURPZHUW��'LHV�LVW�HLQ�LQ�
GHU�6WURPYHUVRUJXQJ�JHVSHLFKHUWHU�$XVJDQJVVWURPZHUW��GHU�HUVW�QDFK�HUIROJ�
WHU�7ULJJHUXQJ�ZLUNVDP��G��K��WDWVlFKOLFK�DXVJHJHEHQ��ZLUG��'LHVHU�:HUW�ZLUG�
GXUFK�QDFKIROJHQGH�%HIHKOH�CURRent�QLFKW�EHHLQIOXVVW�

CURRent:TRIGgered? [MINimum | MAXimum]
'LHVHU�%HIHKO�IUDJW�GHQ�GHU]HLW�SURJUDPPLHUWHQ�7ULJJHU�$XVJDQJVVWURP�DE��
)DOOV�NHLQ�7ULJJHU�$XVJDQJVVWURP�SURJUDPPLHUW�ZXUGH��ZLUG�VWDWW�GHVVHQ�GHU�
$XVJDQJVVWURP��CURRent��]XU�FNJHPHOGHW�

Beispiel 'LH�QDFKIROJHQGHQ�3URJUDPPDEVFKQLWWH�GHPRQVWULHUHQ��ZLH�PLW�+LOIH�GHU�
%HIHKOH�CURR�UP�RGHU�CURR�DOWN�GHU�$XVJDQJVVWURP�XP�GLH�PLW�GHP�%HIHKO�
CURR�STEP�VSH]LIL]LHUWH�6FKULWWZHLWH�HUK|KW�E]Z��YHUULQJHUW�ZHUGHQ�NDQQ��

©©CURR�STEP�0.01 ªª Schrittweite auf 0.01 A programmieren

©©CURR�UPªª� Ausgangsstrom erhöhen

©©CURR�STEP�0.02 ªª Schrittweite auf 0.02 A programmieren

©©CURR�DOWNªª� Ausgangsstrom verringern

VOLTage { <Spannung>| MINimum | MAXimum | UP | DOWN}
'LHVHU�%HIHKO�EHZLUNW�HLQH�VRIRUWLJH�bQGHUXQJ�GHU�$XVJDQJVVSDQQXQJ�DXI�GHQ�
VSH]LIL]LHUWHQ�:HUW��

'HU�LP�%HIHKO�VOLTage�VSH]LIL]LHUWH�6SDQQXQJVZHUW�ZLUG�DXFK�GDQQ�VRIRUW�
ZLUNVDP��ZHQQ�HU�DX�HUKDOE�GHV�GHU]HLW�JHZlKOWHQ�%HUHLFKV�OLHJW�

:HQQ�6LH�§UP̈ �RGHU�§DOWN̈�VSH]LIL]LHUHQ��ZLUG�GLH�$XVJDQJVVSDQQXQJ�XP�GLH�
YRUJHJHEHQH�6FKULWWZHLWH�HUK|KW�E]Z��YHUULQJHUW��'HU�%HIHKO�VOLTage:STEP�
JLEW�GLH�6FKULWWZHLWH�YRU��%HDFKWHQ�6LH��GDVV�GHU�$XVI�KUXQJVIHKOHU�������'DWHQ�
DX�HUKDOE�GHV�%HUHLFKV��DXIWULWW��ZHQQ�GXUFK�HLQH�QHXH�,QNUHPHQW�(LQVWHOOXQJ�
GLH�]XOlVVLJH�0D[LPDO��RGHU�0LQLPDOVSDQQXQJ��EHU��E]Z��XQWHUVFKULWWHQ�ZLUG�

VOLTage? [MINimum | MAXimum]
'LHVHU�%HIHKO�IUDJW�GLH�GHU]HLW�SURJUDPPLHUWH�$XVJDQJVVSDQQXQJ�DE�
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VOLTage:STEP { <numerischer Wert> | DEFault} 
'LHVHU�%HIHKO�VSH]LIL]LHUW�GLH�6FKULWWZHLWH�I�U�GLH�6SDQQXQJVSURJUDPPLHUXQJ�
PLW�+LOIH�GHU�%HIHKOH�VOLT UP�XQG�VOLT DOWN��6LHKH�QDFKIROJHQGHV�%HLVSLHO�

:HQQ�6LH�DOV�6FKULWWZHLWH�§DEFault ¨�VSH]LIL]LHUHQ��ZLUG�GLH�6FKULWWZHLWH�DXI�
GHQ�NOHLQVWP|JOLFKHQ�:HUW�SURJUDPPLHUW���'LH�NOHLQVWP|JOLFKH�6FKULWWZHLWH�
EHWUlJW�HWZD������P9��(����$��������P9��(����$��������P9��(����$��������P9�
�(����$��������P9��(����$��E]Z������P9��(����$���'LH�6FKULWWZHLWH�EH�
VWLPPW��XP�ZHOFKHQ�%HWUDJ�VLFK�GLH�$XVJDQJVVSDQQXQJ�EHL�(PSIDQJ�HLQHV�
,QNUHPHQW��RGHU�'HNUHPHQW�%HIHKOV�lQGHUW��:HQQ�GLH�6FKULWWZHLWH�EHLVSLHOV�
ZHLVH������EHWUlJW��lQGHUW�VLFK�GLH�$XVJDQJVVSDQQXQJ�LQ����P9�6FKULWWHQ��'HU�
6WDQGDUGZHUW��*RST��I�U�GLH�6FKULWWZHLWH�LVW�JOHLFK�GHU�NOHLQVWP|JOLFKHQ�
$XIO|VXQJ�

VOLTage:STEP? [DEFault]
'LHVHU�%HIHKO�OLHIHUW�GHQ�DNWXHOOHQ�6FKULWWZHLWHQZHUW�]XU�FN��'HU�%HIHKO�OLHIHUW�
HLQHQ�QXPHULVFKHQ�:HUW�]XU�FN��©©DEFault ªª�OLHIHUW�GLH�PLQLPDOH�$XIO|VXQJ�
GHU�6FKULWWZHLWH��LQ�9ROW��]XU�FN�

Beispiel 'LH�IROJHQGHQ�3URJUDPPDEVFKQLWWH�]HLJHQ��ZLH�GLH�$XVJDQJVVSDQQXQJ�PLW�
+LOIH�GHU�%HIHKOH�VOLT UP�RGHU�VOLT DOWN�XP�GLH�PLW�GHP�%HIHKO�
VOLT:STEP�VSH]LIL]LHUWH�6FKULWWZHLWH�HUK|KW�RGHU�YHUULQJHUW�ZLUG���

©©VOLT:STEP 0.01 ªª�  Schrittweite auf 0.01 V programmieren

©©VOLT UPªª� Ausgangsspannung erhöhen

©©VOLT:STEP 0.02 ªª�  Schrittweite auf 0.02 V programmieren

©©VOLT DOWNªª� Ausgangsspannung verringern

VOLTage:TRIGgered { <Spannung>| MINimum | MAXimum}
'LHVHU�%HIHKO�SURJUDPPLHUW�GLH�7ULJJHU�$XVJDQJVVSDQQXQJ��'LHV�LVW�HLQ�LQ�GHU�
6WURPYHUVRUJXQJ�JHVSHLFKHUWHU�$XVJDQJVVSDQQXQJVZHUW��GHU�HUVW�QDFK�HUIROJ�
WHU�7ULJJHUXQJ�ZLUNVDP��G��K��WDWVlFKOLFK�DXVJHJHEHQ��ZLUG��'LHVHU�:HUW�ZLUG�
GXUFK�QDFKIROJHQGH�%HIHKOH�VOLTage�QLFKW�EHHLQIOXVVW�

VOLTage:TRIGgered? [MINimum | MAXimum]
'LHVHU�%HIHKO�IUDJW�GLH�GHU]HLW�SURJUDPPLHUWH�7ULJJHU�$XVJDQJVVSDQQXQJ�DE��
)DOOV�NHLQH�7ULJJHU�$XVJDQJVVSDQQXQJ�SURJUDPPLHUW�ZXUGH��ZLUG�VWDWW�GHVVHQ�
GLH�$XVJDQJVVSDQQXQJ��VOLT��]XU�FNJHPHOGHW��

VOLTage:PROTection { <Spannung>|MINimum|MAXimum}
'LHVHU�%HIHKO�VSH]LIL]LHUW�GLH�$QVSUHFKVFKZHOOH�I�U�GHQ�hEHUVSDQQXQJVVFKXW]�
�293���)DOOV�GLH�6SLW]HQ�$XVJDQJVVSDQQXQJ�GLH�293�$QVSUHFKVFKZHOOH��EHU�
VFKUHLWHW��ZLUG�GHU�$XVJDQJ�GXUFK�HLQHQ�LQWHUQHQ�6&5�NXU]JHVFKORVVHQ��1DFK�
GHP�GLH�8UVDFKH�I�U�GDV�$QVSUHFKHQ�GHV�hEHUVSDQQXQJVVFKXW]HV�EHVHLWLJ�
ZXUGH��NDQQ�GHU�293�=XVWDQG�PLW�+LOIH�GHV�%HIHKOV�VOLT:PROT:CLE�]XU�FN�
JHVHW]W�ZHUGHQ��
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VOLTage:PROTection? [MINimum | MAXimum]
'LHVHU�%HIHKO�IUDJW�GLH�GHU]HLW�SURJUDPPLHUWH�293�$QVSUHFKVFKZHOOH�DE�

VOLTage:PROTection:STATe {0 | 1 | OFF | ON}
'LHVHU�%HIHKO�DNWLYLHUW�RGHU�GHDNWLYLHUW�GLH�hEHUVSDQQXQJVVFKXW]IXQNWLRQ��%HL�
HLQHP�5HVHW��*RST��ZLUG�GLHVHU�:HUW�DXI�©©21ªª�JHVHW]W�

VOLTage:PROTection:STATe?
'LHVHU�%HIHKO�IUDJW�GHQ�=XVWDQG�GHU�hEHUVSDQQXQJVVFKXW]IXQNWLRQ�DE��'HU�
%HIHKO�OLHIHUW�GHQ�:HUW�©©�ªª��2))��RGHU�©©�ªª��21��]XU�FN�

VOLTage:PROTection:TRIPped?
'LHVHU�%HIHKO�OLHIHUW�GHQ�:HUW�©©�ªª�]XU�FN��IDOOV�GHU�hEHUVSDQQXQJVVFKXW]�
DQJHVSURFKHQ�KDW��DQGHUHQIDOOV�GHQ�:HUW�©©�ªª�

VOLTage:PROTection:CLEar
'LHVHU�%HIHKO�VHW]W�GLH�hEHUVSDQQXQJVVFKXW]IXQNWLRQ�]XU�FN��1DFK�$XVI�K�
UXQJ�GLHVHV�%HIHKOV�ZLUG�ZLHGHU�GLH�JOHLFKH�6SDQQXQJ�DXVJHJHEHQ�ZLH�YRU�GHP�
$QVSUHFKHQ�GHV�hEHUVSDQQXQJVVFKXW]HV��GHU�%HIHKO�KDW�NHLQHQ�(LQIOXVV�DXI�
GLH�SURJUDPPLHUWH�293�$QVSUHFKVFKZHOOH��%HYRU�6LH�GLHVHQ�%HIHKO�VHQGHQ��
P�VVHQ�6LH�GLH�$XVJDQJVVSDQQXQJ�DXI�HLQHQ�:HUW�XQWHUKDOE�GHU�293�
$QVSUHFKVFKZHOOH�UHGX]LHUHQ�RGHU�GLH�293�$QVSUHFKVFKZHOOH�DXI�HLQHQ�:HUW�
REHUKDOE�GHU�$XVJDQJVVSDQQXQJ�HUK|KHQ��)DOOV�GHU�hEHUVSDQQXQJV]XVWDQG�
GXUFK�HLQH�H[WHUQH�6SDQQXQJVTXHOOH�YHUXUVDFKW�ZXUGH��PXVV�YRU�$XVI�K�
UXQJ�GLHVHV�%HIHKOV�]XHUVW�GLH�H[WHUQH�6SDQQXQJVTXHOOH�HQWIHUQW�ZHUGHQ�

VOLTage:RANGe {P8V* | P20V* | P35V** | P60V** | LOW | HIGH}
'LHVHU�%HIHKO�ZlKOW�GHQ�GXUFK�GHQ�3DUDPHWHU�VSH]LIL]LHUWHQ�$XVJDQJVEHUHLFK��
%HL�GHP�0RGHOO�(����$��EHLVSLHOVZHLVH��HQWVSULFKW�©©3��9ªª��RGHU�©©+,*+ªª��GHP�
%HUHLFK���9����$�XQG�©©3�9ªª��RGHU�©©/2:ªª��GHP�%HUHLFK��9��$��%HL�HLQHP�5HVHW�
�*RST��ZLUG�DXWRPDWLVFK�GHU�XQWHUH�%HUHLFK�JHZlKOW�

VOLTage:RANGe?
'LHVHU�%HIHKO�IUDJW�GHQ�GHU]HLW�JHZlKOWHQ�%HUHLFK�DE��(V�ZLUG�GHU�%HUHLFK�
,GHQWLIL]LHUHU�©©3�9ªª�RGHU�©©3��9ªª��MH�QDFK�0RGHOO��I�U�GHQ�XQWHUHQ�%HUHLFK�RGHU�
©©3��9ªª�RGHU�©©3��9ªª��MH�QDFK�0RGHOO��I�U�GHQ�REHUHQ�%HUHLFK�]XU�FNJHPHOGHW�

MEASure:CURRent? 
'LHVHU�%HIHKO�IUDJW�GHQ�YRQ�GHU�6WURPYHUVRUJXQJ�JHPHVVHQ�$XVJDQJVVWURP�DE�

MEASure[:VOLTage]?
'LHVHU�%HIHKO�IUDJW�GLH�YRQ�GHU�6WURPYHUVRUJXQJ�DQ�GHQ�)�KOHUOHLWXQJVDQ�
VFKO�VVHQ�JHPHVVHQH�$XVJDQJVVSDQQXQJ�DE�

* Für Modelle E3640A/42A/44A    **Für Modelle E3641A/43A/45A 
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Triggerung

'DV�7ULJJHUV\VWHP�GHU�6WURPYHUVRUJXQJ�ELHWHW�IROJHQGH�)XQNWLRQHQ��
bQGHUXQJ�GHU�$XVJDQJVVSDQQXQJ�XQG�RGHU�GHV�$XVJDQJVVWURPV�LQ�5HDNWLRQ�
DXI�HLQHQ�7ULJJHU��:DKO�HLQHU�7ULJJHUTXHOOH��XQG�VRIRUWLJHV�$XVO|VHQ�HLQHV�
7ULJJHUV��'LH�7ULJJHUXQJ�GHU�6WURPYHUVRUJXQJ�HUIROJW�LQ�PHKUHUHQ�6FKULWWHQ�

� =XHUVW�P�VVHQ�6LH�GLH�4XHOOH�VSH]LIL]LHUHQ��YRQ�GHU�GLH�6WURPYHUVRUJXQJ�
7ULJJHU�DN]HSWLHUW��'LH�6WURPYHUVRUJXQJ�DN]HSWLHUW�DOV�7ULJJHUTXHOOH�HLQHQ�
%XVWULJJHU�%HIHKO��G��K��HLQHQ��EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�
HPSIDQJHQHQ�6RIWZDUH�%HIHKO��RGHU�HLQHQ�LQWHUQHQ�6RIRUWWULJJHU��GXUFK�HLQ�
6LJQDO��GDV�GHU�6WHXHUFRPSXWHU�DXI�GLH�7ULJJHUOHLWXQJ�GHU�*3,%�
6FKQLWWVWHOOH�DXVJLEW��

� ,P�)DOOH�§%XVWULJJHU¨�N|QQHQ�6LH�HLQH�=HLWYHU]|JHUXQJ�]ZLVFKHQ�(PSIDQJ�
GHV�7ULJJHUV�XQG�%HJLQQ�GHU�YRUSURJUDPPLHUWHQ�$XVJDQJVlQGHUXQJ�
VSH]LIL]LHUHQ��Beachten Sie, dass die Zeitverzögerung nur für die Triggerquelle 
“Bus” gilt.

� $OV�OHW]WHV�ZLUG�GLH�7ULJJHUXQJ�PLW�GHP�%HIHKO�INITiate �IUHLJHJHEHQ��)DOOV�
GLH�7ULJJHUTXHOOH�IMMediate �JHZlKOW�ZXUGH��ZLUG�GLH�SURJUDPPLHUWH�
7ULJJHU�$XVJDQJVVSDQQXQJ�E]Z��GHU�SURJUDPPLHUWH�7ULJJHU�
$XVJDQJVVWURP�VRIRUW�DXVJHJHEHQ��)DOOV�GLH�7ULJJHUTXHOOH�§%XV¨�JHZlKOW�
ZXUGH��HUIROJW�GLH�$XVJDEH�HUVW�QDFK�(PSIDQJ�HLQHV�*(7���*URXS�([HFXWH�
7ULJJHU��RGHU�*TRG�%HIHKOV�

Auswahl der Triggerquelle
6LH�P�VVHQ�GLH�4XHOOH�VSH]LIL]LHUHQ��YRQ�GHU�GLH�6WURPYHUVRUJXQJ�7ULJJHU�
DN]HSWLHUW��'LH�,QIRUPDWLRQ��EHU�GLH�7ULJJHUTXHOOH�ZLUG�QXU�IO�FKWLJ�JHVSHL�
FKHUW��EHLP�$XV��XQG�:LHGHUHLQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�RGHU�EHL�HLQHP�
5HVHW��EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�ZLUG�DXWRPDWLVFK�GLH�
7ULJJHUTXHOOH�§%XV¨�JHZlKOW�

Bus- (Software-) Triggerung
� 'HU�IROJHQGH�%HIHKO�ZlKOW�GLH�7ULJJHUTXHOOH�§%XV¨�

©©TRIG:SOUR BUSªª

� 1DFK�GHU�:DKO�GHU�7ULJJHUTXHOOH�NDQQ�GLH�6WURPYHUVRUJXQJ��EHU�GLH�
)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH��*3,%�RGHU�56������PLW�+LOIH�GHV�
%HIHKOV�*TRG��7ULJJHU��JHWULJJHUW�ZHUGHQ��)DOOV�HLQH�9HU]|JHUXQJ�
SURJUDPPLHUW�ZXUGH��HUIROJW�GLH�7ULJJHUXQJ�HUVW�QDFK�(PSIDQJ�GHV�%HIHKOV�
*TRG�XQG�$EODXI�GHU�9HU]|JHUXQJV]HLW�
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� hEHU�GLH�*3,%�6FKQLWWVWHOOH�NDQQ�GLH�6WURPYHUVRUJXQJ�DXFK�GXUFK�GHQ�
,(((�����8QLYHUVDOEHIHKO�§*URXS�([HFXWH�7ULJJHU¨��*(7��JHWULJJHUW�ZHU�
GHQ��1DFKIROJHQG�LVW�GLHVHU�%HIHKO�LQ�GHU�I�U�HLQHQ�&RQWUROOHU�YRQ�+HZOHWW�
3DFNDUG�HUIRUGHUOLFKHQ�)RUP�DQJHJHEHQ�

©©TRIGGER 705 ªª��*URXS�([HFXWH�7ULJJHU�

� =XU�*HZlKUOHLVWXQJ�HLQHU�NRUUHNWHQ�6\QFKURQLVDWLRQ�LQ�GHU�%HWULHEVDUW�
§7ULJJHUTXHOOH�%XV¨�VROOWH�GHU�%HIHKO�*WAI ��ZDLW��YHUZHQGHW�ZHUGHQ���1DFK�
(PSIDQJ�GHV�%HIHKOV�*WAI �ZDUWHW�GLH�6WURPYHUVRUJXQJ�DXI�GHQ�$EVFKOXVV�
DOOHU�ODXIHQGHQ�2SHUDWLRQHQ��EHYRU�VLH�ZHLWHUH�%HIHKOH�DXVI�KUW��'LH�QDFK�
IROJHQGH�%HIHKOVVHTXHQ]�VWHOOW�VLFKHU��GDVV�GLH�HUVWH�7ULJJHUXQJ�DN]HSWLHUW�
XQG�DXVJHI�KUW�ZLUG��EHYRU�GLH�]ZHLWH�7ULJJHUXQJ�HUNDQQW�ZLUG�

©©TRIG:SOUR BUS;*TRG;*WAI;*TRG;*WAI ªª

� 'LH�%HIHKOH�*OPC?��$EIUDJH�§2SHUDWLRQ�&RPSOHWH"¨��RGHU�*OPC��§2SHUD�
WLRQ�&RPSOHWH¨��N|QQHQ�GD]X�YHUZHQGHW�ZHUGHQ��GHQ�$EVFKOXVV�HLQHU�
2SHUDWLRQ�]X�VLJQDOLVLHUHQ��'HU�%HIHKO�*OPC?�EHZLUNW��GDVV�GHU�:HUW�©©�ªª�LQ�
GHQ�$XVJDQJVSXIIHU�JHVFKULHEHQ�ZLUG��ZHQQ�GLH�2SHUDWLRQ�DEJHVFKORVVHQ�
LVW��'HU�%HIHKO�*OPC�EHZLUNW��GDVV�GDV�©©23&ªª�%LW��%LW����LP�§6WDQGDUG�
(YHQW¨�5HJLVWHU�JHVHW]W�ZLUG��ZHQQ�GLH�2SHUDWLRQ�DEJHVFKORVVHQ�LVW�

Sofortige Triggerung 
� 'HU�IROJHQGH�%HIHKO�ZlKOW�GLH�7ULJJHUTXHOOH�§,PPHGLDWH¨��VRIRUWLJH�

7ULJJHUXQJ��

©©TRIG:SOUR IMMªª

� :HQQ�GLH�7ULJJHUTXHOOH�IMMediate �JHZlKOW�ZXUGH��EHZLUNW�GHU�%HIHKO�
INITiate �GLH�VRIRUWLJH�$XVJDEH�GHU�YRUSURJUDPPLHUWHQ�7ULJJHU�$XV�
JDQJVVSDQQXQJ��VOLT:TRIG ��E]Z��GHV�YRUSURJUDPPLHUWHQ�7ULJJHU�$XV�
JDQJVVWURPV��CURR:TRIG���GDV�KHL�W��GLH�:HUWH�I�U�VOLT�E]Z��CURR�
ZHUGHQ�HQWVSUHFKHQG�GHQ�7ULJJHU�:HUWHQ�HLQJHVWHOOW��)DOOV�HLQH�9HU]|JH�
UXQJV]HLW�SURJUDPPLHUW�ZXUGH��ZLUG�GLHVH�LJQRULHUW�
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INITiate
'LHVHU�%HIHKO�JLEW�GLH�7ULJJHUXQJ�IUHL��,Q�GHU�7ULJJHUEHWULHEVDUW�§,PPHGLDWH¨�
HUIROJW�HLQH�VRIRUWLJH�7ULJJHUXQJ��LQ�GHU�7ULJJHUEHWULHEVDUW�§%XV¨�ZDUWHW�GLH�
6WURPYHUVRUJXQJ�DXI�GHP�(PSIDQJ�HLQHV�7ULJJHUEHIHKOV�

TRIGger:DELay { <Sekunden>| MINimum | MAXimum}
'LHVHU�%HIHKO�VSH]LIL]LHUW�GLH�=HLWYHU]|JHUXQJ�]ZLVFKHQ�GHP�(PSIDQJ�HLQHV�
7ULJJHUV�DXV�GHU�JHZlKOWHQ�7ULJJHUTXHOOH�XQG�GHU�$XVI�KUXQJ�GHU�GDPLW�
YHUEXQGHQHQ�7ULJJHU�$NWLRQ��(V�VLQG�:HUWH�]ZLVFKHQ���XQG������6HNXQGHQ�
]XOlVVLJ��MIN� ���VHFRQGV��MAX� ������6HNXQGHQ��%HL�HLQHP�5HVHW��*RST��ZLUG�
GLHVHU�:HUW�DXI���6HNXQGHQ�JHVHW]W�

TRIGger:DELay?[MINimum | MAXimum]
'LHVHU�%HIHKO�IUDJW�GLH�SURJUDPPLHUWH�7ULJJHUYHU]|JHUXQJ�DE�

TRIGger:SOURce {BUS | IMMediate}
'LHVHU�%HIHKO�ZlKOW�GLH�4XHOOH��YRQ�GHU�GLH�6WURPYHUVRUJXQJ�7ULJJHU�DN]HS�
WLHUW��'LH�6WURPYHUVRUJXQJ�DN]HSWLHUW�DOV�7ULJJHUTXHOOH�HLQHQ�%XVWULJJHU�
%HIHKO��G��K��HLQHQ��EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�HPSIDQJHQHQ�
6RIWZDUH�%HIHKO��RGHU�HLQHQ�LQWHUQHQ�6RIRUWWULJJHU��GXUFK�HLQ�6LJQDO��GDV�GHU�
6WHXHUFRPSXWHU�DXI�GLH�7ULJJHUOHLWXQJ�GHU�*3,%�6FKQLWWVWHOOH�DXVJLEW���%HL�
HLQHP�5HVHW��*RST��ZLUG�DXWRPDWLVFK�GLH�7ULJJHUTXHOOH�§%XV¨�JHZlKOW�

TRIGger:SOURce?
'LHVHU�%HIHKO�IUDJW�GLH�DNWXHOOH�7ULJJHUTXHOOH�DE��(U�OLHIHUW�GHQ�:HUW�©©%86ªª�
RGHU�©©,00ªª�]XU�FN�

*TRG
'LHVHU�%HIHKO�HU]HXJW�HLQHQ�7ULJJHU�I�U�GDV�§%XVWULJJHU¨�6XEV\VWHP�
�(TRIG:SOUR BUS) ���'LHVHU�%HIHKO�KDW�GLH�JOHLFKH�:LUNXQJ�ZLH�GHU�*(7��
�*URXS�([HFXWH�7ULJJHU��%HIHKO��%HL�)HUQSURJUDPPLHUXQJ��EHU�GLH�56�����
6FKQLWWVWHOOH�VROOWH�YRUDE�GHU�%HIHKO�SYST:REM�JHVHQGHW�ZHUGHQ��XP�
VLFKHU]XVWHOOHQ��GDVV�GLH�6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�§)HUQ�
SURJUDPPLHUXQJ¨�EHILQGHW�
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Systembefehle

DISPlay {OFF | ON}
'LHVHU�%HIHKO�VFKDOWHW�GDV�'LVSOD\�HLQ�RGHU�DXV��%HL�DEJHVFKDOWHWHP�'LVSOD\�
ZHUGHQ�NHLQH�'DWHQ�]XP�'LVSOD\�JHVHQGHW��XQG�DOOH�$Q]HLJHQ�DX�HU�ERROR�
VLQG�GHDNWLYLHUW�

%HLP�8PVFKDOWHQ�DXI�GLH�PDQXHOOH�%HWULHEVDUW�ZLUG�GDV�'LVSOD\�DXWRPDWLVFK�
ZLHGHU�HLQJHVFKDOWHW��'XUFK�'U�FNHQ�GHU�7DVWH� ��Local ���N|QQHQ�6LH�GLH�
6WURPYHUVRUJXQJ�DXV�GHU�%HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�DXI�GLH�PDQXHOOH�
%HWULHEVDUW�]XU�FNVFKDOWHQ�

DISPlay?
'LHVHU�%HIHKO�IUDJW�GHQ�DNWXHOOHQ�=XVWDQG�GHV�'LVSOD\V��HLQ�RGHU�DXV��DE��(U�
OLHIHUW�GHQ�:HUW�©©�ªª��2))��RGHU�©©�ªª��21��

DISPlay:TEXT <String in Anf.-Zeichen>
'LHVHU�%HIHKO�HUP|JOLFKW�GLH�$Q]HLJH�HLQHU�0HOGXQJ�LP�'LVSOD\��)DOOV�GLH�
0HOGXQJ�DXV�PHKU�DOV�HOI�=HLFKHQ�EHVWHKW��ZHUGHQ�QXU�GLH�HUVWHQ�HOI�=HLFKHQ�
DQJH]HLJW��'LH�6RQGHU]HLFKHQ�.RPPD��3XQNW�XQG�6WULFKSXQNW�ZHUGHQ�PLW�GHP�
YRUDQJHJDQJHQHQ�=HLFKHQ�]XVDPPHQJHIDVVW�XQG�]lKOHQ�QLFKW�DOV�HLQ]HOQH�
=HLFKHQ��

DISPlay:TEXT?
'LHVHU�%HIHKO�IUDJW�GLH�'LVSOD\�0HOGXQJ�DE�XQG�OLHIHUW�HLQHQ�LQ�$QI�KUXQJV�
]HLFKHQ�HLQJHVFKORVVHQHQ�6WULQJ�]XU�FN���

DISPlay:TEXT:CLEar
'LHVHU�%HIHKO�O|VFKW�GLH�'LVSOD\�0HOGXQJ�

OUTPut {OFF | ON}
'LHVHU�%HIHKO�DNWLYLHUW�RGHU�GHDNWLYLHUW�GLH�$XVJlQJH�GHU�6WURPYHUVRUJXQJ��
%HLP�'HDNWLYLHUHQ�GHV�$XVJDQJV�ZHUGHQ�GLH�$XVJDQJVVSDQQXQJ�DXI���9ROW�XQG�
GHU�$XVJDQJVVWURP�DXI���P$�KHUDESURJUDPPLHUW��%HL�HLQHP�5HVHW��*RST��
ZHUGHQ�GLH�$XVJlQJH�DXWRPDWLVFK�GHDNWLYLHUW�

OUTPut?
'LHVHU�%HIHKO�IUDJW�GHQ�$XVJDQJV]XVWDQG�GHU�6WURPYHUVRUJXQJ�DE��(U�OLHIHUW�
GHQ�:HUW�©©�ªª��2))��RGHU�©©�ªª��21��]XU�FN��

Local

Store
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OUTPut:RELay {OFF | ON}
'LHVHU�%HIHKO�EHVWLPPW�GHQ�ORJLVFKHQ�=XVWDQG�]ZHLHU�77/�6LJQDOH�DXI�GHQ�56�
����6FKQLWWVWHOOHQOHLWXQJHQ���XQG����'LHVH�6LJQDOH�GLHQHQ�]XU�6WHXHUXQJ�HLQHV�
H[WHUQHQ�5HODLV�7UHLEHUV��%HL�HLQHP�5HVHW��*RST��JHKW�GLH�6WURPYHUVRUJXQJ�
LQ�GHQ�=XVWDQG�OUTPUT:RELay�2))��6LHKH�©©$EWUHQQHQ�GHV�$XVJDQJV�PLW�
+LOIH�HLQHV�H[WHUQHQ�5HODLVªª��DXI�6HLWH����I�U�ZHLWHUH�,QIRUPDWLRQHQ�

A n m e r k u n g Wenn Sie die Stromversorgung für die Ausgabe von Relais-Steuersignalen konfigu-
riert haben, dürfen Sie die RS-232-Schnittstelle nicht mehr als Kommunikations-
schnittstelle verwenden. Die RS-232-Schnittstellenschaltung könnte dadurch beschä-
digt werden.

OUTPut:RELay?
'LHVHU�%HIHKO�IUDJW�GHQ�=XVWDQG�GHU�77/�5HODLVVWHXHUXQJVVLJQDOH�DE�

SYSTem:BEEPer
'LHVHU�%HIHKO�HU]HXJW�HLQHQ�HLQ]HOQHQ�3LHSWRQ�

SYSTem:ERRor?
'LHVHU�%HIHKO�IUDJW�GHQ�)HKOHUPHOGXQJVSXIIHU�GHU�6WURPYHUVRUJXQJ�DE��'LH�
6WURPYHUVRUJXQJ�YHUI�JW��EHU�HLQHQ�)HKOHUPHOGXQJVSXIIHU��GHU�ELV�]X����
)HKOHUFRGHV�VSHLFKHUQ�NDQQ��)HKOHUFRGHV�ZHUGHQ�LQ�GHU�5HLKHQIROJH�LKUHV�
$XIWUHWHQV�DXVJHOHVHQ��),)2���'HU�DOV�HUVWH�DXIJHWUHWHQH�)HKOHU�ZLUG�DXFK�DOV�
HUVWHU�]XU�FNJHPHOGHW��1DFK�GHP�$XVOHVHQ�DOOHU�)HKOHU�DXV�GHP�)HKOHUPHO�
GXQJVSXIIHU�HUOLVFKW�GLH�$Q]HLJH�ERROR��XQG�GHU�)HKOHUPHOGXQJVSXIIHU�ZLUG�
JHO|VFKW��6LHKH�©©)HKOHUPHOGXQJHQªª��6HLWH ����II��I�U�ZHLWHUH�,QIRUPDWLRQHQ�

SYSTem:VERSion?
'LHVHU�%HIHKO�IUDJW�GLH�YRQ�GHU�6WURPYHUVRUJXQJ�XQWHUVW�W]WH�6&3,�9HUVLRQ�DE��
(V�ZLUG�HLQ�6WULQJ�GHU�)RUP�§<<<<�9¨�]XU�FNJHOLHIHUW��ZREHL�GLH�§<V¨�GDV�-DKU�
GHU�9HUVLRQ�UHSUlVHQWLHUHQ�XQG�GDV�§9¨�HLQH�9HUVLRQVQXPPHU�I�U�GDV�EHWUHI�
IHQGH�-DKU��%HLVSLHO����������

SYSTem:COMMunicate:GPIB:RDEVice
:ADDRess { <numerischer Wert>}
:ADDRess?

'LHVHU�%HIHKO�VSH]LIL]LHUW�GLH�%XVDGUHVVH�GHV�3HULSKHULHJHUlWHV�RGHU�IUDJW�VLH�
DE��:HQQ�GLH�$GUHVVH�PLW�+LOIH�GLHVHV�%HIHKOV�JHlQGHUW�ZLUG��lQGHUW�VLFK�
KLHUGXUFK�QLFKW�GLH�WDWVlFKOLFKH�$GUHVVH�GHV�3HULSKHULHJHUlWHV��VRQGHUQ�
OHGLJOLFK�GLH�$GUHVVH��DQ�GLH�GDV�*HUlW�'DWHQ�VHQGHW��



Kapitel 4 Fernprogrammierungsschnittstelle – Referenzinformationen
Systembefehle

97

4

*IDN?
'LHVHU�%HIHKO�IUDJW�GHQ�,GHQWLILNDWLRQVVWULQJ�GHU�6WURPYHUVRUJXQJ�DE��(U�OLHIHUW�
HLQHQ�6WULQJ�]XU�FN��GHU�DXV�YLHU�GXUFK�.RPPDV�JHWUHQQWHQ�)HOGHUQ�EHVWHKW��
'DV�HUVWH�)HOG�HQWKlOW�GHQ�1DPHQ�GHV�+HUVWHOOHUV��GDV�]ZHLWH�)HOG�HQWKlOW�GLH�
0RGHOOQXPPHU��GDV�GULWWH�)HOG�LVW�XQEHQXW]W��LPPHU�©©�ªª���XQG�GDV�YLHUWH�)HOG�
HQWKlOW�HLQHQ�DXV�GUHL�1XPPHUQ�EHVWHKHQGHQ�5HYLVLRQVFRGH��'LH�HUVWH�1XP�
PHU�EH]HLFKQHW�GLH�)LUPZDUH�9HUVLRQ�GHV�+DXSWSUR]HVVRUV��GLH�]ZHLWH�1XP�
PHU�EHWULIIW�GHQ�,QSXW�2XWSXW�3UR]HVVRU�XQG�GLH�GULWWH�GHQ�)URQWSODWWHQSUR�
]HVVRU�

'HU�%HIHKO�OLHIHUW�HLQHQ�6WULQJ�LQ�GHP�IROJHQGHQ�)RUPDW�]XU�FN��]XP�(LQOHVHQ�
P�VVHQ�6LH�HLQH�6WULQJ�9DULDEOH�I�U�PLQGHVWHQV����=HLFKHQ�GLPHQVLRQLHUHQ���

  Agilent Technologies,E3640A,0,X.X-Y.Y-Z.Z  �0RGHOO�(����$�

*TST?
'LHVHU�%HIHKO�LQLWLLHUW�HLQHQ�YROOVWlQGLJHQ�6HOEVWWHVW�GHU�6WURPYHUVRUJXQJ��(U�
OLHIHUW�GHQ�:HUW�©©�ªª�]XU�FN��IDOOV�GHU�6HOEVWWHVW�IHKOHUIUHL�YHUOlXIW��DQGHUHQIDOOV�
GHQ�:HUW�©©�ªª�RGHU�HLQHQ�DQGHUHQ��YRQ�1XOO�YHUVFKLHGHQHQ�:HUW��:HQQ�GHU�
6HOEVWWHVW�IHKOVFKOlJW��ZLUG�DX�HUGHP�HLQH�)HKOHUPHOGXQJ�PLW�]XVlW]OLFKHQ�
)HKOHULQIRUPDWLRQHQ�JHQHULHUW�
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*RST
'LHVHU�%HIHKO�EULQJW�GLH�6WURPYHUVRUJXQJ�LQ�GHQ�(LQVFKDOW�=XVWDQG��'LH�
XQWHQVWHKHQGH�7DEHOOH�]HLJW�GLH�:HUWH�GHU�YHUVFKLHGHQHQ�%HWULHEVSDUDPHWHU�
LP�(LQVFKDOW�=XVWDQG��QDFK�$XVI�KUXQJ�GHV�RESET�%HIHKOV�DXV�GHP�5HFDOO�
0HQ��RGHU�QDFK�$XVI�KUXQJ�GHV�)HUQSURJUDPPLHUXQJVEHIHKOV�*RST��

$QPHUNXQJ��'LH�REHQ�JHQDQQWHQ�6FKULWWZHLWHQ�I�U�6SDQQXQJ�XQG�6WURP�VLQG�
W\SLVFKH�:HUWH�

Befehl E3640A 
Zustand 

E3641A 
Zustand 

E3642A 
Zustand 

E3643A 
Zustand 

E3644A 
Zustand 

E3645A 
Zustand 

CURR 3 A 0.8 A 5 A 1.4 A 8 A 2.2 A

CURR:STEP 0.052 mA 0.015 mA 0.095 mA 0.026 mA 0.152 mA 0.042 mA

CURR:TRIG 3 A 0.8 A 5 A 1.4 A 8 A 2.2 A

DISP ON ON

OUTP OFF OFF

OUTP:REL OFF OFF

TRIG:DEL 0 0

TRIG:SOUR BUS BUS

VOLT 0 V 0 V

VOLT:STEP 0.35 mV 1.14 mV 0.38 mV 1.14 mV 0.35 mV 1.14 mV

VOLT:TRIG 0 V 0 V 0 V 0 V

VOLT:PROT 22.0 V 66.0 V 22.0 V 66.0 V 22.0 V 66.0 V

VOLT:PROT:STAT ON ON

VOLT:RANG P8V (unterer 
Bereich)

P35V 
(unterer 
Bereich)

P8V 
(unterer 
Bereich)

P35V 
(unterer 
Bereich)

P8V 
(unterer 
Bereich)

P35V 
(unterer 
Bereich)
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Befehle zum Abspeichern von Einstellungen

'LH�6WURPYHUVRUJXQJ�YHUI�JW��EHU�I�QI�5HJLVWHU�]XP�QLFKWIO�FKWLJHQ�$EVSHL�
FKHUQ�YRQ�(LQVWHOOXQJHQ��'LHVH�5HJLVWHU�VLQG�YRQ���ELV���QXPHULHUW��6LH�N|QQHQ�
GHQ�5HJLVWHUQ�MHZHLOV�HLQHQ�DQZHQGXQJVEH]RJHQ�1DPHQ�JHEHQ��GHU�MHGRFK�
QXU�I�U�PDQXHOOH�%HGLHQXQJ�UHOHYDQW�LVW���

*SAV { 1 | 2 | 3 | 4 | 5 }
'LHVHU�%HIHKO�VSHLFKHUW�GHQ�DNWXHOOHQ�%HWULHEV]XVWDQG�GHU�6WURPYHUVRUJXQJ�
LQ�GDV�VSH]LIL]LHUWH�5HJLVWHU�DE��(LQH�LQ�GLHVHP�5HJLVWHU�EHUHLWV�JHVSHLFKHUWH�
(LQVWHOOXQJ�ZLUG�GDEHL��EHUVFKULHEHQ��RKQH�GDVV�HLQH�)HKOHUPHOGXQJ�HU]HXJW�
ZLUG��

� (LQ�5HVHW��%HIHKO�*RST��KDW�NHLQH�$XVZLUNXQJHQ�DXI�GLH�JHVSHLFKHUWHQ�
(LQVWHOOXQJHQ��(LQH�JHVSHLFKHUWH�(LQVWHOOXQJ�EOHLEW�VR�ODQJH�HUKDOWHQ��ELV�
VLH�PLW�HLQHU�DQGHUHQ�(LQVWHOOXQJ��EHUVFKULHEHQ�RGHU�JHO|VFKW�ZLUG��

� %HLP�$EVSHLFKHUQ�HLQHU�(LQVWHOOXQJ�ZHUGHQ�GLH�:HUWH�IROJHQGHU�%HWULHEV�
SDUDPHWHU�DEJHVSHLFKHUW��

CURR, CURR:STEP, CURR:TRIG, OUTP, OUTP:REL, TRIG:DEL, 
TRIG:SOUR, VOLT, VOLT:STEP, VOLT:TRIG, VOLT:PROT, 
VOLT:PROT:STAT XQG VOLT:RANG

*RCL { 1 | 2 | 3 | 4 | 5 }
'LHVHU�%HIHKO�UXIW�GLH�LQ�GHP�VSH]LIL]LHUWHQ�5HJLVWHU�HQWKDOWHQH�(LQVWHOOXQJ�DE��
,P�$XVOLHIHUXQJV]XVWDQG�GHV�*HUlWHV�VLQG�GLH�5HJLVWHU�§�¨�ELV�§�¨�OHHU�

$QPHUNXQJ� DISP {OFF|ON `�NDQQ�QXU�LQ�GHU�%HWULHEVDUW�§)HUQSURJUDPPLH�
UXQJ¨�DEJHVSHLFKHUW�RGHU�DEJHUXIHQ�ZHUGHQ��%HLP�8PVFKDOWHQ�YRQ�)HUQSUR�
JUDPPLHUXQJ�DXI�PDQXHOOH�%HGLHQXQJ�ZLUG�GDV�'LVSOD\�DXWRPDWLVFK�LQ�GHQ�
=XVWDQG�21�JHEUDFKW�

MEMory:STATe
:NAME { 1 | 2 | 3 | 4 | 5} , <Name (in Anführungszeichen eingeschlossen)>
:NAME? { 1 | 2 | 3 | 4 | 5}

'LHVHU�%HIHKO�RUGQHW�GHP�VSH]LIL]LHUWHQ�5HJLVWHU�HLQHQ�1DPHQ�]X��hEHU�GLH�
)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�N|QQHQ�6LH�QXU��EHU�GLH�5HJLVWHUQXPPHUQ�
���ELV����DXI�GLH�5HJLVWHU�]XJUHLIHQ��'HU�%HIHKO�:NAME?�OLHIHUW�HLQHQ�LQ�$QI�K�
UXQJV]HLFKHQ�HLQJHVFKORVVHQHQ�6WULQJ�PLW�GHP�1DPHQ�GHV�VSH]LIL]LHUWHQ�
5HJLVWHUV�]XU�FN��:HQQ�GHP�VSH]LIL]LHUWHQ�5HJLVWHU�NHLQH�1DPH�]XJHRUGQHW�
ZXUGH��OLHIHUW�GHU�%HIHKO�HLQHQ�OHHUHQ�6WULQJ��©©�ªª��]XU�FN��'HU�1DPH�NDQQ�DXV�
PD[LPDO�QHXQ�=HLFKHQ�EHVWHKHQ��'DV�HUVWH�=HLFKHQ�NDQQ�HLQ�DOSKDQXPHUL�
VFKHV�=HLFKHQ�VHLQ��/HHU]HLFKHQ�VLQG�QLFKW�HUODXEW��:HQQ�6LH�HLQHQ�1DPHQ�PLW�
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PHKU�DOV�QHXQ�=HLFKHQ�HLQJHEHQ��HUIROJW�HLQH�)HKOHUPHOGXQJ��6LHKH�
©©$EVSHLFKHUQ�YRQ�(LQVWHOOXQJHQªª��DXI�6HLWH����I�U�ZHLWHUH�,QIRUPDWLRQHQ��(LQ�
%HLVSLHO�LVW�QDFKIROJHQG�DQJHJHEHQ�

©©MEM:STATE:NAME 1, ‘P15V_TEST’ ªª

:HQQ�6LH�NHLQHQ�1DPHQ�VSH]LIL]LHUHQ��EHDFKWHQ�6LH��GDVV�GHU�1DPHQ�3DUD�
PHWHU�RSWLRQDO�LVW���ZLUG�GHP�EHWUHIIHQGHQ�5HJLVWHU�NHLQ�1DPH�]XJHRUGQHW��
$XI�GLHVH�:HLVH�N|QQHQ�6LH�HLQHQ�1DPHQ�O|VFKHQ��ZREHL�GLH�EHWUHIIHQGH�
(LQVWHOOXQJ�HUKDOWHQ�EOHLEW��
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Kalibrierbefehle

6LHKH�©©hEHUEOLFN��EHU�GLH�.DOLEULHUXQJªª��6HLWH ���II��I�U�HLQHQ�hEHUEOLFN��EHU�
GLH�.DOLEULHUIXQNWLRQHQ�GHU�6WURPYHUVRUJXQJ��(LQ�3URJUDPPEHLVSLHO�ILQGHQ�
6LH�DXI�6HLWH �����(LQH�DXVI�KUOLFKH�%HVFKUHLEXQJ�GHU�.DOLEULHUSUR]HGXUHQ�
ILQGHQ�6LH�LP�.DSLWHO�6HUYLFH�,QIRUPDWLRQHQ�

A n m e r k u n g Beim Kalibrieren der Stromversorgung sollten Sie die OVP-Funktion NICHT  aktivie-
ren (ON), da bei der Kalibrierung ein Ansprechen des Überspannungsschutzes 
unerwünscht ist.

CALibration:COUNt?
'LHVHU�%HIHKO�IUDJW�DE��ZLH�RIW�GLH�6WURPYHUVRUJXQJ�NDOLEULHUW�ZXUGH��,KUH�
6WURPYHUVRUJXQJ�ZXUGH�ZHUNVHLWLJ�NDOLEULHUW��:HQQ�6LH�,KUH�6WURPYHUVRUJXQJ�
HUKDOWHQ��OHVHQ�6LH�GHQ�.DOLEULHUXQJV]lKOHU�DE�XQG�QRWLHUHQ�6LH�VLFK�GHVVHQ�
$QIDQJVVWDQG��'D�GHU�=lKOHUVWDQG�I�U�MHGHQ�.DOLEULHUSXQNW�XP�(LQV�HUK|KW�
ZLUG��HUK|KW�HU�VLFK�GXUFK�HLQH�YROOVWlQGLJH�.DOLEULHUXQJ�XP�GUHL�(LQKHLWHQ�

CALibration:CURRent[:DATA] <numerischer Wert>
9RU�$QZHQGXQJ�GLHVHV�%HIHKOV�P�VVHQ�GLH�.DOLEULHUIXQNWLRQHQ�IUHLJHJHEHQ�
XQG�GHU�$XVJDQJ�GHU�6WURPYHUVRUJXQJ�DNWLYLHUW�ZHUGHQ��0LW�GLHVHQ�%HIHKO�
ZLUG�HLQ�6WURPZHUW�LQ�GLH�6WURPYHUVRUJXQJ�HLQJHVSHLFKHUW��GHU�PLW�+LOIH�HLQHV�
H[WHUQHQ�0HVVJHUlWHV�JHPHVVHQ�ZXUGH��6LH�P�VVHQ�]XQlFKVW�QDFKHLQDQGHU�
GUHL�.DOLEULHUSXQNWH�VSH]LIL]LHUHQ��HLQHQ�XQWHUHQ��HLQHQ�PLWWOHUHQ�XQG�HLQHQ�
REHUHQ��CAL:CURR:LEV MIN ��CAL:CURR:LEV MID �XQG�CAL:CURR:LEV 
MAX���'LH�6WURPYHUVRUJXQJ�EHUHFKQHW�GDQQ�QHXH�.DOLEULHUIDNWRUHQ��'LHVH�
ZHUGHQ�LP�QLFKWIO�FKWLJHQ�6SHLFKHU�DEJHOHJW�

CALibration:CURRent:LEVel {MINimum | MIDdle | MAXimum}
9RU�$QZHQGXQJ�GLHVHV�%HIHKOV�P�VVHQ�GLH�.DOLEULHUIXQNWLRQHQ�IUHLJHJHEHQ�
XQG�GHU�$XVJDQJ�GHU�6WURPYHUVRUJXQJ�DNWLYLHUW�ZHUGHQ��'LHVHU�%HIHKO�VWHOOW�
GLH�6WURPYHUVRUJXQJ�DXI�HLQHQ�.DOLEULHUSXQNW�HLQ��GHU�PLW�GHP�%HIHKO�
CAL:CURR�HLQJHJHEHQ�ZLUG��:lKUHQG�GHU�.DOLEULHUXQJ�P�VVHQ�GUHL�3XQNWH�
HLQJHJHEHQ�ZHUGHQ��GHU�XQWHUH�3XQNW��0,1��PXVV�DOV�HUVWHU�JHZlKOW�XQG�
HLQJHJHEHQ�ZHUGHQ�

CALibration:SECure:CODE <Neuer Code in Anführungszeichen>
'LHVHU�%HIHKO�JLEW�HLQHQ�QHXHQ�6LFKHUKHLWVFRGH�HLQ��:HQQ�6LH�GHQ�6LFKHUKHLWV�
FRGH�lQGHUQ�P|FKWHQ��P�VVHQ�6LH�]XYRU�XQWHU�9HUZHQGXQJ�GHV�DNWXHOOHQ�
6LFKHUKHLWVFRGHV�GLH�.DOLEULHUIXQNWLRQHQ�IUHLJHEHQ��*HEHQ�6LH�DQVFKOLH�HQG�
GHQ�QHXHQ�&RGH�HLQ��'HU�6LFKHUKHLWVFRGH�NDQQ��EHL�(LQJDEH��EHU�GLH�)HUQSUR�
JUDPPLHUXQJVVFKQLWWVWHOOH��ELV�]X�HOI�=HLFKHQ�ODQJ�VHLQ��6LHKH�§hEHUEOLFN��EHU�
GLH�.DOLEULHUXQJ¨�DXI�6HLWH����I�U�ZHLWHUH�,QIRUPDWLRQHQ�
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CALibration:SECure:STATe {OFF | ON}, <Code in Anführungszeichen>
'LHVHU�%HIHKO�VSHUUW��21��GLH�.DOLEULHUIXQNWLRQHQ�RGHU�JLEW�VLH�IUHL��2))��

CALibration:SECure:STATe?
'LHVHU�%HIHKO�IUDJW�GHQ�6SHUU]XVWDQG�GHU�.DOLEULHUIXQNWLRQHQ�DE��'HU�%HIHKO�
OLHIHUW�GHQ�:HUW�©©�ªª��2))��RGHU�©©�ªª��21��]XU�FN�

CALibration:STRing <String in Anf.-Zeichen>
'LHVHU�%HIHKO�HUP|JOLFKW�HV�,KQHQ��HLQH�.DOLEULHULQIRUPDWLRQ�LP�QLFKWIO�FKWL�
JHQ�6SHLFKHU�GHU�6WURPYHUVRUJXQJ�DE]XOHJHQ��7\SLVFKH�%HLVSLHOH�I�U�.DOLEULHU�
LQIRUPDWLRQHQ�VLQG��'DWXP�GHU�OHW]WHQ�.DOLEULHUXQJ��)lOOLJNHLWVGDWXP�GHU�
QlFKVWHQ�.DOLEULHUXQJ�RGHU�6HULHQQXPPHU�GHU�6WURPYHUVRUJXQJ��'LH�.DOL�
EULHULQIRUPDWLRQ�NDQQ�DXV�PD[LPDO����=HLFKHQ�EHVWHKHQ��'LH�.DOLEULHUIXQN�
WLRQHQ�P�VVHQ�YRU�GHP�6HQGHQ�GHU�.DOLEULHULQIRUPDWLRQ�IUHLJHJHEHQ�ZHUGHQ�

CALibration:STRing?
'LHVHU�%HIHKO�IUDJW�GLH�.DOLEULHULQIRUPDWLRQ�DE�XQG�OLHIHUW�HLQHQ�LQ�$QI�KUXQJV�
]HLFKHQ�HLQJHVFKORVVHQHQ�6WULQJ�]XU�FN�

CALibration:VOLTage[:DATA] <numerischer Wert>
9RU�$QZHQGXQJ�GLHVHV�%HIHKOV�P�VVHQ�GLH�.DOLEULHUIXQNWLRQHQ�IUHLJHJHEHQ�
XQG�GHU�$XVJDQJ�GHU�6WURPYHUVRUJXQJ�DNWLYLHUW�ZHUGHQ��0LW�GLHVHQ�%HIHKO�
ZLUG�HLQ�6SDQQXQJVZHUW�LQ�GLH�6WURPYHUVRUJXQJ�HLQJHVSHLFKHUW��GHU�PLW�+LOIH�
HLQHV�H[WHUQHQ�0HVVJHUlWHV�JHPHVVHQ�ZXUGH��6LH�P�VVHQ�]XHUVW�GUHL�.DOLEULHU�
SXQNWH�VSH]LIL]LHUHQ��HLQHQ�XQWHUHQ��CAL:VOLT:LEV MIN ���HLQHQ�PLWWOHUHQ�
�CAL:VOLT:LEV MID ��XQG�HLQHQ�REHUHQ��CAL:VOLT:LEV MAX ���'LH�6WURP�
YHUVRUJXQJ�EHUHFKQHW�GDQQ�QHXH�6SDQQXQJVNDOLEULHUIDNWRUHQ��'LHVH�ZHUGHQ�
LP�QLFKWIO�FKWLJHQ�6SHLFKHU�DEJHOHJW�

CALibration:VOLTage:LEVel {MINimum | MIDdle | MAXimum}
9RU�$QZHQGXQJ�GLHVHV�%HIHKOV�P�VVHQ�GLH�.DOLEULHUIXQNWLRQHQ�IUHLJHJHEHQ�
XQG�GHU�$XVJDQJ�GHU�6WURPYHUVRUJXQJ�DNWLYLHUW�ZHUGHQ��'LHVHU�%HIHKO�VWHOOW�
GLH�6WURPYHUVRUJXQJ�DXI�HLQHQ�.DOLEULHUSXQNW�HLQ��GHU�PLW�GHP�%HIHKO�
CAL:VOLT�HLQJHJHEHQ�ZLUG��:lKUHQG�GHU�.DOLEULHUXQJ�P�VVHQ�GUHL�3XQNWH�
HLQJHJHEHQ�ZHUGHQ��GHU�XQWHUH�3XQNW��0,1��PXVV�DOV�HUVWHU�JHZlKOW�XQG�
HLQJHJHEHQ�ZHUGHQ�

CALibration:VOLTage:PROTection
'LHVHU�%HIHKO�NDOLEULHUW�GLH�hEHUVSDQQXQJVVFKXW]VFKDOWXQJ��'LH�$XVI�KUXQJ�
GLHVHV�%HIHKOV�GDXHUW�HWZD�]HKQ�6HNXQGHQ��9RU�GHU�.DOLEULHUXQJ�GHU�hEHUVSDQ�
QXQJVVFKXW]VFKDOWXQJ�P�VVHQ�GLH�.DOLEULHUIXQNWLRQHQ�IUHLJHJHEHQ�XQG�GHU�
$XVJDQJ�GHU�6WURPYHUVRUJXQJ�DNWLYLHUW�ZHUGHQ��'LH�6WURPYHUVRUJXQJ�I�KUW�
DXWRPDWLVFK�GLH�.DOLEULHUXQJ�GXUFK�XQG�VSHLFKHUW�GLH�QHXHQ�hEHUVSDQQXQJV�
VFKXW]�.DOLEULHUIDNWRUHQ�LP�QLFKWIO�FKWLJHQ�6SHLFKHU�DE��%HDFKWHQ�6LH��GDVV�
YRU�GHU�.DOLEULHUXQJ�GHU�hEHUVSDQQXQJVVFKXW]VFKDOWXQJ�HLQH�6SDQQXQJV�
NDOLEULHUXQJ�GXUFKJHI�KUW�ZHUGHQ�PXVV�
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Beispiel für eine 
Kalibrierung � 'HQ�$XVJDQJ�GHU�6WURPYHUVRUJXQJ�DNWLYLHUHQ��

©©OUTP ONªª

� 'LH�hEHUVSDQQXQJVVFKXW]IXQNWLRQ�GHDNWLYLHUHQ�
©©VOLT:PROT:STAT OFFªª

� 'LH�.DOLEULHUIXQNWLRQHQ�PLW�+LOIH�GHV�6LFKHUKHLWVFRGHV�IUHLJHEHQ�
©©CAL:SEC:STAT OFF, ©<Code>ªªª�

� =XU�6SDQQXQJVNDOLEULHUXQJ�PXVV�HLQ�H[WHUQHV�'LJLWDOYROWPHWHU�DQ�GHQ�
$XVJDQJ�GHU�6WURPYHUVRUJXQJ�DQJHVFKORVVHQ�ZHUGHQ�

� 'LH�6WURPYHUVRUJXQJ�DXI�GHQ�XQWHUHQ�.DOLEULHUSXQNW��0,1��HLQVWHOOHQ�
©©CAL:VOLT:LEV MIN ªª

� 'HQ�YRP�'LJLWDOYROWPHWHU�DQJH]HLJWHQ�0HVVZHUW�HLQJHEHQ�
©©CAL:VOLT:DATA 0.549 ªª

� 'LH�6WURPYHUVRUJXQJ�DXI�GHQ�PLWWOHUHQ�.DOLEULHUSXQNW��0,'��
HLQVWHOOHQ�
©©CAL:VOLT:LEV MID ªª

� 'HQ�YRP�'LJLWDOYROWPHWHU�DQJH]HLJWHQ�0HVVZHUW�HLQJHEHQ�
©©CAL:VOLT:DATA 11.058 ªª

� 'LH�6WURPYHUVRUJXQJ�DXI�GHQ�REHUHQ�.DOLEULHUSXQNW��0$;��HLQVWHOOHQ�
©©CAL:VOLT:LEV MAX ªª

�� 'HQ�YRP�'LJLWDOYROWPHWHU�DQJH]HLJWHQ�0HVVZHUW�HLQJHEHQ�
©©CAL:VOLT:DATA 21.566 ªª

�� 'LH�6WURPYHUVRUJXQJ�DXI�GHQ�hEHUVSDQQXQJVVFKXW]�.DOLEULHUSXQNW�
HLQVWHOOHQ�
©©CAL:VOLT:PROTªª

�� =XU�6WURPNDOLEULHUXQJ�PXVV�HLQ�SDVVHQG�GLPHQVLRQLHUWHU�6WURPPHVV�
ZLGHUVWDQG�LQ�GHQ�$XVJDQJVNUHLV�JHOHJW�XQG�GLH�6SDQQXQJ��EHU�GLHVHP�
:LGHUVWDQG�PLW�+LOIH�GHV�'LJLWDOYROWPHWHUV�JHPHVVHQ�ZHUGHQ�

�� :LHGHUKROHQ�6LH�GLH�6FKULWWH�����ELV�����XQG�HUVHW]HQ�6LH�GDEHL�GHQ�
3DUDPHWHU�VOLTªª�GXUFK�GHQ�3DUDPHWHU�©©CURRªª��%HLVSLHO��
©©CAL: CURR:LEV MIN ªª

�� 6SHLFKHUQ�6LH�HLQH�.DOLEULHULQIRUPDWLRQ��EHLVSLHOVZHLVH�)lOOLJNHLWVGD�
WXP�GHU�QlFKVWHQ�.DOLEULHUXQJ�RGHU�.RQWDNWSHUVRQ�I�U�GLH�.DOLEULHUXQJ��
DE��'LH�.DOLEULHULQIRUPDWLRQ�NDQQ�DXV�PD[LPDO����=HLFKHQ�EHVWHKHQ�
©©CALibration:STRing ©<String> ªªª

:DUWHQ�6LH�PLW�GHP�$EOHVHQ�GHV�'LJLWDOYROWPHWHU�0HVVZHUWHV��ELV�GDV�'90�
HLQHQ�VWDELOHQ�:HUW�DQ]HLJW�
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Befehle zum Konfigurieren der Schnittstellen

6LHKH�DXFK��.RQILJXULHUHQ�GHU�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH��LQ�.DSLWHO ��
6HLWH ���II��

SYSTem:INTerface {GPIB | RS232}
'LHVHU�%HIHKO�GLHQW�]XU�:DKO�GHU�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH��(V�NDQQ�
LPPHU�QXU�MHZHLOV�HLQH�GHU�EHLGHQ�6FKQLWWVWHOOHQ�DNWLY�VHLQ��:HUNVHLWLJ�ZLUG�
GLH�*3,%�6FKQLWWVWHOOH�DNWLYLHUW�

SYSTem:LOCal
%HL�)HUQSURJUDPPLHUXQJ��EHU�GLH�56�����6FKQLWWVWHOOH�EULQJW�GLHVHU�%HIHKO�GLH�
6WURPYHUVRUJXQJ�LQ�GLH�%HWULHEVDUW�ORFDO��,Q�GLHVHU�%HWULHEVDUW�VLQG�DOOH�)URQW�
SODWWHQWDVWHQ�IXQNWLRQVIlKLJ�

SYSTem:REMote
%HL�)HUQSURJUDPPLHUXQJ��EHU�GLH�56�����6FKQLWWVWHOOH�EULQJW�GLHVHU�%HIHKO�GLH�
6WURPYHUVRUJXQJ�LQ�GLH�%HWULHEVDUW�UHPRWH��,Q�GLHVHU�%HWULHEVDUW�VLQG�DOOH�
)URQWSODWWHQWDVWHQ�DX�HU�©©Local ªª�RKQH�)XQNWLRQ�

SYSTem:RWLock
%HL�)HUQSURJUDPPLHUXQJ��EHU�GLH�56�����6FKQLWWVWHOOH�EULQJW�GLHVHU�%HIHKO�GLH�
6WURPYHUVRUJXQJ�LQ�GLH�%HWULHEVDUW�§UHPRWH¨��'LHVHU�%HIHKO�KDW�GLH�JOHLFKH�
:LUNXQJ�ZLH�GHU�%HIHKO�SYST:REM��GHDNWLYLHUW�MHGRFK�DOOH�)URQWSODWWHQWDVWHQ�
HLQVFKOLH�OLFK�©©Local ªª�

<Ctrl-C>
'LHVHU�%HIHKO�VWRUQLHUW�GLH�2SHUDWLRQ��GLH�JHUDGH��EHU�GLH�56�����6FKQLWWVWHOOH�
DXVJHI�KUW�ZLUG��XQG�O|VFKW�GHQ�$XVJDQJVSXIIHU��'LHVHU�%HIHKO�LVW�DQDORJ�]X�
GHP�,(((�������*3,%��8QLYHUVDOEHIHKO�§'HYLFH�FOHDU¨�

(V�LVW�VHKU�ZLFKWLJ��GDVV�6LH�GLH�6WURPYHUVRUJXQJ�YRU�GHP�6HQGHQ�ZHL�
WHUHU�%HIHKOH�GXUFK�SYST:REM�LQ�GLH�%HWULHEVDUW�§)HUQSURJUDPPLH�
UXQJ¨�VFKDOWHQ��:HQQ�GLH�6WURPYHUVRUJXQJ�'DWHQ��EHU�GLH�56�����
6FKQLWWVWHOOH�HPSIlQJW�RGHU�VHQGHW��RKQH�GDVV�VLH�]XYRU�I�U�GLH�%HWULHEV�
DUW�§)HUQSURJUDPPLHUXQJ¨�NRQILJXULHUW�ZXUGH��NDQQ�GLHV�]X�XQYRUKHU�
VHKEDUHQ�(UJHEQLVVHQ�I�KUHQ�
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SCPI-Statusregister

$OOH�6&3,�NRQIRUPHQ�*HUlWH�YHUI�JHQ��EHU�JOHLFKDUWLJH�6WDWXVUHJLVWHU��'DV�
6WDWXVV\VWHP�]HLFKQHW�GLYHUVH�*HUlWH]XVWlQGH�LQ�GUHL�5HJLVWHUJUXSSHQ�DXI��
§6WDWXV�%\WH¨��§6WDQGDUG�(YHQW¨�XQG�§4XHVWLRQDEOH�6WDWXV¨��'DV�5HJLVWHU�
§6WDWXV�%\WH¨�HQWKlOW�HLQH�=XVDPPHQIDVVXQJ�GHU�,QIRUPDWLRQHQ�LQ�GHQ�DQGHUHQ�
5HJLVWHUQ��'DV�'LDJUDPP�DXI�GHU�QlFKVWHQ�6HLWH�YHUDQVFKDXOLFKW�GDV�6&3,�
6WDWXVV\VWHP�GHU�6WURPYHUVRUJXQJ�

Was ist ein “Event” -Register?
(LQ�§(YHQW�5HJLVWHU¨�LVW�HLQ�/HVHVSHLFKHU��LQ�GHP�,QIRUPDWLRQHQ��EHU�EH�
VWLPPWH�=XVWlQGH�GHU�6WURPYHUVRUJXQJ�DEJHOHJW�ZHUGHQ��'LH�%LWV�HLQHV�
§(YHQW¨�5HJLVWHUV�VLQG�VHOEVWKDOWHQG��§ODWFKHG¨���'DV�EHGHXWHW��GDVV�HLQ�HLQPDO�
JHVHW]WHV�%LW�GXUFK�QDFKIROJHQGH�=XVWDQGVlQGHUXQJHQ�QLFKW�PHKU�U�FNJHVHW]W�
ZLUG��%HL�HLQHU�$EIUDJH�HLQHV�§(YHQW¨�5HJLVWHUV��EHLVSLHOVZHLVH�GXUFK�*ESR?�
RGHU�STAT:QUES:EVEN?�RGHU�*CLS�ZHUGHQ�DOOH�%LWV�GLHVHV�5HJLVWHUV�
DXWRPDWLVFK�JHO|VFKW���(LQ�5HVHW���*RST��RGHU�§'HYLFH�FOHDU¨�%HIHKO�KDW�NHLQHQ�
(LQIOXVV�DXI�GLH�%LWV�HLQHV�§(YHQW¨�5HJLVWHUV��'LH�$EIUDJH�HLQHV�§(YHQW¨�
5HJLVWHUV�OLHIHUW�HLQHQ�'H]LPDOZHUW�]XU�FN��ZHOFKHU�GHU�ELQlU�JHZLFKWHWHQ�
6XPPH�DOOHU�JHVHW]WHQ�5HJLVWHU�%LWV�HQWVSULFKW�

Was ist ein “Enable” -Register?
(LQ�§(QDEOH¨�5HJLVWHU�GHILQLHUW��ZHOFKH�%LWV�LP�]XJHK|ULJHQ�§(YHQW¨�5HJLVWHU�
GXUFK�2'(5�]X�HLQHP�HLQ]HOQHQ�=XVDPPHQIDVVXQJVELW�YHUNQ�SIW�VLQG��
§(QDEOH¨�5HJLVWHU�VLQG�6FKUHLE�/HVH�6SHLFKHU��(LQ�§(QDEOH¨�5HJLVWHU�ZLUG�
GXUFK�HLQH�$EIUDJH�QLFKW�DXWRPDWLVFK�]XU�FNJHVHW]W��'HU�%HIHKO�*CLS��&OHDU�
6WDWXV��VHW]W�GLH�§(YHQW¨�5HJLVWHU�%LWV�]XU�FN��QLFKW�MHGRFK�GLH�§(QDEOH¨�
5HJLVWHU�%LWV��=XP�$NWLYLHUHQ�YRQ�%LWV�HLQHV�§(QDEOH¨�5HJLVWHUV�P�VVHQ�6LH�
HLQHQ�'H]LPDOZHUW�LQ�GDV�5HJLVWHU�HLQVSHLFKHUQ��ZHOFKHU�GHU�ELQlU�JHZLFKWH�
WHQ�6XPPH�GHU�]X�VHW]HQGHQ�%LWV�HQWVSULFKW��
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SCPI-Statussystem

Binäre Gewichtung

20 = 1
21 = 2
22 = 4
23 = 8
24 = 16
25 = 32
26 = 64
27 = 128
28 = 256
29 = 512
210 = 1024
211 = 2048
212 = 4096
213 = 8192
214 = 16384
215 = 32768

�

QUEStionable Status
Event Register     Enable Registers

4

"OR"

Not Used
Not Used
Temperature
Not Used
Not Used
Not Used
Not Used

Not Used
Not Used
Not Used
Not Used
Not Used

Not Used
9

�
"OR"

OPC
Not Used
QYE
DDE
EXE
CME

PON
Not Used

5

�
"OR"

Current
Voltage

Overvoltage

Standard Event
Event Register     Enable Registers

Operation Complete

Query Error
Device Depenent Error

Execution Error
Command Error

Power On

0

7

2
3
4

STAT:QUES?        STAT:QUES:ENAB <value>
 STAT:QUES:ENAB?

*ESR?                    *ESE <value>
 *ESE?

Not Used

QUES
MAV
ESB

Not Used

Not Used

Not Used

RQS
5
6

3
4

Serial Poll(SPOLL)    *SRE <value>
*STB?     *SRE?

Status Byte
Summary Register    Enable Register

Output Buffer
0
1
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Das Register “Questionable Status”
'DV�5HJLVWHU�§4XHVWLRQDEOH�6WDWXV¨�HQWKlOW�,QIRUPDWLRQHQ��EHU�GLH�6SDQQXQJV��
XQG�6WURPUHJHOXQJ��'DV�%LW���ZLUG�JHVHW]W��ZHQQ�GLH�6SDQQXQJ�§XQJHUHJHOW¨�
ZLUG��GDV�%LW���ZLUG�JHVHW]W��ZHQQ�GHU�6WURP�§XQJHUHJHOW¨�ZLUG��:HQQ�GLH�
6WURPYHUVRUJXQJ�EHLVSLHOVZHLVH�YRU�EHUJHKHQG�LQ�GLH�%HWULHEVDUW�&&��EHU�
JHKW��ZlKUHQG�VLH�VLFK�LQ�GHU�%HWULHEVDUW�&9�EHILQGHW��ZLUG�GDV�%LW���JHVHW]W��
XP�]X�VLJQDOLVLHUHQ��GDVV�GLH�$XVJDQJVVSDQQXQJ�XQJHUHJHOW�LVW�

'DV�5HJLVWHU�§4XHVWLRQDEOH�6WDWXV¨�VLJQDOLVLHUW�DXFK��ZHQQ�GLH�6WURPYHUVRU�
JXQJ��EHUKLW]W�LVW�RGHU�GHU�hEHUVSDQQXQJVVFKXW]�DQJHVSURFKHQ�KDW��%LW���
VLJQDOLVLHUW�HLQH�9HQWLODWRU�hEHUWHPSHUDWXU�XQG�%LW���GDV�$QVSUHFKHQ�GHV�
hEHUVSDQQXQJVVFKXW]HV��'LHVHV�5HJLVWHU�NDQQ�PLW�GHP�%HIHKO�STATus:QUE-
Stionable? �DEJHIUDJW�ZHUGHQ��

Tabelle 4-3. Definitionen der Bits des Registers “Questionable Status”

Das Register “Questionable Status Event” wird gelöscht, wenn:
� GLH�6WURPYHUVRUJXQJ�GHQ�%HIHKO�*CLS��&OHDU�6WDWXV��HPSIlQJW�

� GDV�5HJLVWHU�PLW�+LOIH�GHV�%HIHKOV�STAT:QUES? �6WDWXV�4XHVWLRQDEOH�
(YHQW�5HJLVWHU��DEJHIUDJW�ZLUG�

:HQQ�EHL�GHU�$EIUDJH�GHV�5HJLVWHUV�§4XHVWLRQDEOH�6WDWXV¨�EHLVSLHOVZHLVH�GHU�
:HUW����]XU�FNJHOLHIHUW�ZLUG��EHGHXWHW�GLHV��GDVV�HLQ�7HPSHUDWXUSUREOHP�
YRUOLHJW�

Das Register “Questionable Status Enable” wird gelöscht, wenn:
� GLH�6WURPYHUVRUJXQJ�GHQ�%HIHKO�STAT:QUES:ENAB 0 �HPSIlQJW�

Bit Dezi-
malwert

Definition

0 Spannung 1 Die Stromversorgung befindet/befand sich in der 
Betriebsart CC.

1 Strom
2

Die Stromversorgung befindet/befand sich in der 
Betriebsart CV.

2-3 Unbenutzt 0 Immer 0.

4 Übertemperatur 16 Problem mit dem Ventilator.

5-8 Unbenutzt 0 Immer 0.

9 Überspannung 512 Der Überspannungsschutz hat angesprochen.

10 Überstrom 1024 Der Überstromschutz hat angesprochen.

11-15 Unbenutzt 0 Immer 0.
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Das Register “Standard Event”
'DV�5HJLVWHU�§6WDQGDUG�(YHQW¨�VLJQDOLVLHUW�IROJHQGH�$UWHQ�YRQ�(UHLJQLVVHQ��
$XV��XQG�:LHGHUHLQVFKDOWHQ�GHV�*HUlWHV��%HIHKOVV\QWD[IHKOHU��%HIHKOVDXV�
I�KUXQJVIHKOHU��6HOEVWWHVW��RGHU�.DOLEULHUIHKOHU��$EIUDJHIHKOHU��$XVI�KUXQJ�
GHV�%HIHKOV�*OPC��$OOH�GLHVH�(UHLJQLVVH��RGHU�HLQH�DXVJHZlKOWH�8QWHUPHQJH�
GDYRQ��N|QQHQ�DXFK��EHL�HQWVSUHFKHQGHU�3URJUDPPLHUXQJ�GHV�§(QDEOH¨�
5HJLVWHUV��GXUFK�GDV�%LW�§6WDQGDUG�HYHQW�VXPPDU\¨��(6%��%LW����GHV�5HJLVWHUV�
§6WDWXV�%\WH¨�DQJH]HLJW�ZHUGHQ���=XP�.RQILJXULHUHQ�GHU�§(QDEOH¨�5HJLVWHU�
0DVNH�VFKUHLEHQ�6LH�PLW�GHP�%HIHKO�*ESE��(YHQW�6WDWXV�(QDEOH��HLQHQ�HQW�
VSUHFKHQGHQ�'H]LPDOZHUW�LQ�GDV�5HJLVWHU�

Tabelle 4-4. Definitionen der Bits des Registers “Standard Event”

-HGHU�DXIWUHWHQGH�)HKOHU��%LW���������RGHU���GHV�§6WDQGDUG�(YHQW¨�
5HJLVWHUV��ZLUG�GXUFK�PLQGHVWHQV�HLQHQ�)HKOHUFRGH�LP�)HKOHUPHOGXQJV�
SXIIHU�GRNXPHQWLHUW��'HU�)HKOHUPHOGXQJVSXIIHU�NDQQ�PLW�GHP�%HIHKO�
SYST:ERR?�DEJHIUDJW�ZHUGHQ�

Bit Dezi-
malwert

Definition

0 OPC 1 “Operation Complete”. Alle Befehle einschließlich 
abschließendem Befehl *OPC wurden ausgeführt. 

1 Unbenutzt 0 Immer 0.

2 QYE

4

“Query Error”. Die Stromversorgung versuchte, den 
Ausgangspuffer zu lesen, aber dieser war leer. Oder: Die 
Stromversorgung hat eine neue Befehlszeile empfan-
gen, bevor eine vorangehende Abfrage eingelesen war. 
Oder: Sowohl der Eingangspuffer als auch der Aus-
gangspuffer sind voll.

3 DDE
8

“Device Error”. Es ist ein Selbsttest- oder Kalibrier-
fehler aufgetreten (siehe Fehlernummern 601 bis 750 in 
Kapitel 5).

4 EXE
16

“Execution Error”. Es ist ein Ausführungsfehler auf-
getreten (siehe Fehlernummern -211 bis -224 in 
Kapitel 5).

5 CME
32

“Command Error”. Es ist ein Befehlssyntaxfehler 
aufgetreten (siehe Fehlernummern -101 bis -178 in 
Kapitel 5).

6 Unbenutzt 0 Immer 0.

7 PON
128

“Power On”. Die Stromversorgung wurde aus- und 
wieder eingeschaltet, seit das “Event”-Register das 
letzte Mal gelesen oder gelöscht wurde.
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Das Register “Standard Event” wird gelöscht, wenn:
� GLH�6WURPYHUVRUJXQJ�GHQ�%HIHKO�*CLS��&OHDU�6WDWXV��HPSIlQJW�

� GDV�§(YHQW¨�5HJLVWHU�PLW�GHP�%HIHKO�*ESR?��(YHQW�6WDWXV�UHJLVWHU��
DEJHIUDJW�ZLUG��

:HQQ�EHL�GHU�$EIUDJH�GHV�5HJLVWHUV�§6WDQGDUG�(YHQW¨�EHLVSLHOVZHLVH�GLH�
%HGLQJXQJHQ�4<(��''(�XQG�(;(�HUI�OOW�VLQG��ZLUG�GHU�:HUW�����������������
]XU�FNJHOLHIHUW�

Das Register “Standard Event Enable” wird gelöscht, wenn:
� GLH�6WURPYHUVRUJXQJ�GHQ�%HIHKO�*ESE 0 �HPSIlQJW�

� GLH�6WURPYHUVRUJXQJ�HLQJHVFKDOWHW�ZLUG�XQG�]XYRU�PLW�GHP�%HIHKO�*PSC 1 �
NRQILJXULHUW�ZXUGH�

� 'LHVHV�5HJLVWHU�ZLUG�EHLP�(LQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�QLFKW�JHO|VFKW��
ZHQQ�GLHVH�]XYRU�PLW�GHP�%HIHKO�*PSC 0 �NRQILJXULHUW�ZXUGH�

Das Register “Status Byte”
'DV�5HJLVWHU�§6WDWXV�%\WH¨�]HLJW�GHQ�=XVWDQG�GHU�DQGHUHQ�6WDWXV�5HJLVWHU�DQ��
$EIUDJHGDWHQ��GLH�LP�$XVJDQJVSXIIHU�GHU�6WURPYHUVRUJXQJ�ZDUWHQ��ZHUGHQ�
GXUFK�GDV�%LW�§0HVVDJH�$YDLODEOH¨��%LW����GHV�5HJLVWHUV�§6WDWXV�%\WH¨�VLJQDOL�
VLHUW��'LH�%LWV�GHV�5HJLVWHUV�§6WDWXV�%\WH¨�VLQG�QLFKW�VHOEVWKDOWHQG��§ODWFKHG¨���
%HLP�/|VFKHQ�HLQHV�§(YHQW¨�5HJLVWHUV�ZHUGHQ�DXFK�GLH�HQWVSUHFKHQGHQ�%LWV�
GHV�5HJLVWHUV�§6WDWXV�%\WH¨�]XU�FNJHVHW]W��'XUFK�GDV�/HVHQ�DOOHU�1DFKULFKWHQ�
LP�$XVJDQJVSXIIHU��HLQVFKOLH�OLFK�ZDUWHQGHU�$EIUDJHQ��ZLUG�GDV�%LW�§0HVVDJH�
DYDLODEOH¨�]XU�FNJHVHW]W��

Tabelle 4-5. Definitionen der Bits des Registers “Status Byte” 

Bit Dezi-
malwert

Definition

0-2 Unbenutzt 0 Immer 0.

3 QUES
8

Im Register “Questionable status” sind ein oder mehrere 
Bits gesetzt (die Bits müssen im “Enable”-Register 
aktiviert werden).

4 MAV 16 Im Ausgangspuffer stehen Daten bereit.

5 ESB
32

Im Register “Standard Event” sind ein oder mehrere 
Bits gesetzt (die Bits müssen im “Enable”-Register 
aktiviert werden).

6 RQS
64

Die Stromversorgung hat eine Bedienungsanforderung 
gesendet (serielle Abfrage).

7 Unbenutzt 0 Immer 0.
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Das Register “Status Byte” wird gelöscht, wenn:
� GLH�6WURPYHUVRUJXQJ�GHQ�%HIHKO�*CLS��&OHDU�6WDWXV��HPSIlQJW�

� 'XUFK�HLQH�$EIUDJH�GHV�5HJLVWHUV�§6WDQGDUG�(YHQW¨��%HIHKO�*ESR?��ZLUG�
QXU�GDV�%LW���GHV�5HJLVWHUV�§6WDWXV�%\WH¨�]XU�FNJHVHW]W�

:HQQ�EHL�GHU�$EIUDJH�GHV�5HJLVWHUV�§6WDWXV�%\WH¨�EHLVSLHOVZHLVH�GLH�%HGLQJXQ�
JHQ�48(6�XQG�0$9�HUI�OOW�VLQG��ZLUG�GHU�:HUW�������������]XU�FNJHOLHIHUW�

Das Register “Status Byte Enable” (Request Service) wird gelöscht, wenn:
� GLH�6WURPYHUVRUJXQJ�GHQ�%HIHKO�*SRE 0 �HPSIlQJW�

� GLH�6WURPYHUVRUJXQJ�HLQJHVFKDOWHW�ZLUG�XQG�]XYRU�PLW�GHP�%HIHKO�*PSC 1 �
NRQILJXULHUW�ZXUGH�

� 'LHVHV�5HJLVWHU�ZLUG�EHLP�(LQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�QLFKW�JHO|VFKW��
ZHQQ�GLHVH�]XYRU�PLW�GHP�%HIHKO�*PSC 0 �NRQILJXULHUW�ZXUGH�

Bedienungsanforderung (SRQ) und serielle Abfrage (POLL) 
:HQQ�6LH�GLHVH�)XQNWLRQHQ�EHQXW]HQ�ZROOHQ��P�VVHQ�6LH�,KUHQ�%XVFRQWUROOHU�
VR�NRQILJXULHUHQ��GDVV�HU�,(((�����§6HUYLFH�5HTXHVW¨��654��,QWHUUXSWV�YHUDU�
EHLWHW��6SH]LIL]LHUHQ�6LH�GXUFK�GDV�5HJLVWHU�§6WDWXV�%\WH�(QDEOH¨��%HIHKO�
*SRE���ZHOFKH�=XVDPPHQIDVVXQJVELWV�GDV�§/RZ�OHYHO¨�654�6LJQDO�VHW]HQ�
VROOHQ��:HQQ�%LW����§5HTXHVW�6HUYLFH¨��LP�5HJLVWHU�§6WDWXV�%\WH¨�JHVHW]W�ZLUG��
ZLUG�DXWRPDWLVFK�HLQH�,(((�����§6HUYLFH�5HTXHVW¨�,QWHUUXSW�1DFKULFKW�DQ�GHQ�
%XVFRQWUROOHU�JHVHQGHW��'LHVHU�NDQQ�GDQQ�GLH�DP�%XV�DQJHVFKORVVHQ�*HUlWH�
VHULHOO�DEIUDJHQ��XP�IHVW]XVWHOOHQ��YRQ�ZHOFKHP�*HUlW�GHU�§6HUYLFH�5HTXHVW¨�
VWDPPW��QlPOLFK�YRQ�GHP�*HUlW��LQ�GHVVHQ�5HJLVWHU�§6WDWXV�%\WH¨�GDV�%LW���
JHVHW]W�LVW���

'DV�%LW�§5HTXHVW�6HUYLFH¨�ZLUG�QXU�GXUFK�/HVHQ�GHV�5HJLVWHUV�§6WDWXV�%\WH¨�
LP�5DKPHQ�HLQHU�VHULHOOHQ�$EIUDJH�JHO|VFKW�RGHU�GXUFK�/HVHQ�GHV�5HJLVWHUV�
§(YHQW¨��GHVVHQ�=XVDPPHQIDVVXQJVELW�GHQ�§6HUYLFH�5HTXHVW¨�YHUXUVDFKW�KDW�

=XP�/HVHQ�GHV�5HJLVWHUV�§6WDWXV�%\WH¨�VHQGHQ�6LH�GLH�,(((�����1DFKULFKW�
§6HULDO�3ROO¨��'LH�$EIUDJH�GHV�5HJLVWHUV�§6WDWXV�%\WH¨�OLHIHUW�HLQHQ�'H]LPDOZHUW�
]XU�FN��ZHOFKHU�GHU�JHZLFKWHWHQ�6XPPH�DOOHU�JHVHW]WHQ�5HJLVWHU�%LWV�HQW�
VSULFKW��(LQH�VHULHOOH�$EIUDJH�VHW]W�DXWRPDWLVFK�GDV�%LW�§5HTXHVW�6HUYLFH¨�GHV�
5HJLVWHUV�§6WDWXV�%\WH¨�]XU�FN��$OOH�DQGHUHQ�%LWV�EOHLEHQ�GDYRQ�XQEHU�KUW��

V o r s i c h t Der IEEE-488-Standard gewährleistet nicht die Synchronisation zwischen Ihrem 
Buscontroller-Programm und der Stromversorgung. Mit dem Befehl *OPC? können 
Sie sicherstellen, dass alle Befehle, die vorher an das Gerät gesendet wurden, 
ausgeführt wurden. Eine serielle Abfrage vor Abschluss eines Befehls *RST, *CLS  
o. ä. kann dazu führen, dass veraltete Zustände gemeldet werden.
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Lesen des Registers “Status Byte” mit Hilfe des Befehls “*STB?”
'HU�%HIHKO�*STB? ��6WDWXV�%\WH�4XHU\��lKQHOW�HLQHU�VHULHOOHQ�$EIUDJH��ZLUG�
MHGRFK�ZLH�MHGHU�DQGHUH�*HUlWHEHIHKO�DXVJHI�KUW��'HU�%HIHKO�*STB? �OLHIHUW�GDV�
JOHLFKH�(UJHEQLV�ZLH�HLQH�VHULHOOH�$EIUDJH��VHW]W�MHGRFK�GDV�%LW�§5HTXHVW�
6HUYLFH¨��%LW����QLFKW�]XU�FN��

'HU�%HIHKO�*STB? �ZLUG�YRQ�GHU�,(((�����%XV�,QWHUIDFH�+DUGZDUH�QXU�GDQQ�
DXVJHI�KUW��ZHQQ�DOOH�YRUDQJHJDQJHQHQ�%HIHKOH�YROOVWlQGLJ�DXVJHI�KUW�ZXU�
GHQ��(LQH�VHULHOOH�$EIUDJH�LVW�PLW�GHP�%HIHKO�*STB? �QLFKW�P|JOLFK��'HU�%HIHKO�
*STB? �O|VFKW�QLFKW�GDV�5HJLVWHU�§6WDWXV�%\WH¨�

“Message Available”-Bit (MAV)
0LW�+LOIH�GHV�%LWV�§0HVVDJH�$YDLODEOH¨��%LW����GHV�5HJLVWHUV�§6WDWXV�%\WH¨�
N|QQHQ�6LH�IHVWVWHOOHQ��ZDQQ�'DWHQ�]XP�(LQOHVHQ�LQ�GHQ�%XVFRQWUROOHU�EHUHLW�
VWHKHQ��'LH�6WURPYHUVRUJXQJ�VHW]W�GDV�%LW���HUVW�GDQQ�]XU�FN��ZHQQ�DOOH�
1DFKULFKW�DXV�GHP�$XVJDQJVSXIIHU�JHOHVHQ�ZXUGHQ�

Bus-Controller-Interrupt durch SRQ
� 6HQGHQ�6LH�]XP�/HHUHQ�GHV�$XVJDQJVSXIIHUV�GHU�6WURPYHUVRUJXQJ�HLQH�
§'HYLFH�&OHDU¨�1DFKULFKW��CLEAR 705��

� /|VFKHQ�6LH�GDV�5HJLVWHU�§(YHQW¨�PLW�+LOIH�GHV�%HIHKOV�*CLS��&OHDU�
6WDWXV��

� .RQILJXULHUHQ�6LH�GLH�§(QDEOH¨�5HJLVWHU�0DVNHQ��.RQILJXULHUHQ�6LH�GDV�
5HJLVWHU�§6WDQGDUG�(YHQW¨�PLW�+LOIH�GHV�%HIHKOV�*ESE�XQG�GDV�5HJLVWHU�
§6WDWXV�%\WH¨�PLW�+LOIH�GHV�%HIHKOV�*SRE�

� 6HQGHQ�6LH�]XU�*HZlKUOHLVWXQJ�GHU�6\QFKURQLVDWLRQ�GHQ�%HIHKO� *OPC? �
�2SHUDWLRQ�&RPSOHWH�4XHU\��XQG�OHVHQ�6LH�GDV�(UJHEQLV�HLQ�

� $NWLYLHUHQ�6LH�DQ�,KUHP�%XVFRQWUROOHU�GHQ�654�,QWHUUXSW�
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Überprüfung der vollständigen Ausführung einer Befehlsfolge 
� 6HQGHQ�6LH�]XP�/HHUHQ�GHV�$XVJDQJVSXIIHUV�GHU�6WURPYHUVRUJXQJ�HLQH�
§'HYLFH�&OHDU¨�1DFKULFKW��CLEAR 705��

� /|VFKHQ�6LH�GLH�§(YHQW¨�5HJLVWHU�PLW�+LOIH�GHV�%HIHKOV�*CLS��&OHDU�
6WDWXV��

� 6HW]HQ�6LH�GXUFK�GHQ�%HIHKO�*ESE 1 �GDV�%LW�§2SHUDWLRQ�&RPSOHWH¨��%LW�
���GHV�5HJLVWHUV�§6WDQGDUG�(YHQW¨�

� 6HQGHQ�6LH�]XU�*HZlKUOHLVWXQJ�GHU�6\QFKURQLVDWLRQ�GHQ�%HIHKO� *OPC? �
�2SHUDWLRQ�&RPSOHWH�4XHU\��XQG�OHVHQ�6LH�GDV�(UJHEQLV�HLQ�

� 6HQGHQ�6LH�GLH�JHZ�QVFKWH�%HIHKOVIROJH�XQG�GDQDFK�GHQ�%HIHKO�*OPC�
�2SHUDWLRQ�&RPSOHWH���1DFK�YROOVWlQGLJHU�$XVI�KUXQJ�DOOHU�%HIHKOH�
ZLUG�GDV�%LW�§2SHUDWLRQ�&RPSOHWH¨��%LW����GHV�5HJLVWHUV�§6WDQGDUG�
(YHQW¨�JHVHW]W��

� hEHUSU�IHQ�6LH�GXUFK�HLQH�VHULHOOH�$EIUDJH��RE�GDV�%LW����§6WDQGDUG�
HYHQW¨��GHV�5HJLVWHUV�§6WDWXV�%\WH¨�JHVHW]W�LVW��$OWHUQDWLY�N|QQWHQ�6LH�
GLH�6WURPYHUVRUJXQJ�PLW�+LOIH�GHV�%HIHKOV�*SRE 32 ��5HJLVWHU�§6WDWXV�
%\WH�(QDEOH¨��%LW����I�U�HLQHQ�654�,QWHUUXSW�NRQILJXULHUHQ��

Überprüfung der Verfügbarkeit von Ausgangspuffer-Daten mit 
Hilfe des Befehls *OPC
:HQQ�6LH��EHUSU�IHQ�P|FKWHQ��RE�HLQH�%HIHKOVIROJH�YROOVWlQGLJ�DXVJHI�KUW�
ZXUGH��IUDJHQ�6LH�DP�EHVWHQ�GDV�%LW�§2SHUDWLRQ�&RPSOHWH¨��%LW����GHV�5HJLVWHUV�
§6WDQGDUG�(YHQW¨�DE��'DPLW�GLHVHV�%LW�JHVHW]W�ZLUG��P�VVHQ�6LH�GLH�%HIHKOV�
IROJH�PLW�GHP�%HIHKO�*OPC�DEVFKOLH�HQ��:HQQ�GLH�6WURPYHUVRUJXQJ�QDFK�
HLQHP�$EIUDJHEHIHKO�GHQ�%HIHKO�*OPC�HPSIlQJW��N|QQHQ�6LH�DQVFKOLH�HQG�
GXUFK�$EIUDJH�GHV�%LWV�§2SHUDWLRQ�&RPSOHWH¨�IHVWVWHOOHQ��ZDQQ�GDV�$EIUDJH�
HUJHEQLV�YHUI�JEDU�LVW��:HQQ�MHGRFK�YRU�GHP�%HIHKO�*OPC�PHKUHUH�$EIUDJHQ�
QDFKHLQDQGHU�JHVHQGHW�ZHUGHQ��NDQQ�HV�YRUNRPPHQ��GDVV�GHU�$XVJDQJVSXIIHU�
�EHUOlXIW�XQG�GLH�6WURPYHUVRUJXQJ�NHLQH�ZHLWHUHQ�%HIHKOH�PHKU�DXVI�KUW�
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Befehle zum Konfigurieren und Abfragen von 
Statusmeldungen 

$XVI�KUOLFKH�,QIRUPDWLRQHQ��EHU�GLH�6WUXNWXU�GHU�6WDWXVUHJLVWHU�GHU�6WURP�
YHUVRUJXQJ�ILQGHQ�6LH�LQ�GHP�'LDJUDPP�§6&3,�6WDWXVV\VWHP¨�DXI�
6HLWH ����

SYSTem:ERRor?
'LHVHU�%HIHKO�IUDJW�GHQ�)HKOHUPHOGXQJVSXIIHU�GHU�6WURPYHUVRUJXQJ�DE��'LH�
6WURPYHUVRUJXQJ�YHUI�JW��EHU�HLQHQ�)HKOHUPHOGXQJVSXIIHU��GHU�ELV�]X����
)HKOHUPHOGXQJHQ�VSHLFKHUQ�NDQQ��)HKOHUFRGHV�ZHUGHQ�LQ�GHU�5HLKHQIROJH�
LKUHV�$XIWUHWHQV�DXVJHOHVHQ��),)2���'HU�DOV�HUVWHU�DEJHVSHLFKHUWH�)HKOHU�ZLUG�
DXFK�DOV�HUVWHU�]XU�FNJHPHOGHW��1DFK�GHP�$XVOHVHQ�DOOHU�)HKOHU�DXV�GHP�
)HKOHUPHOGXQJVSXIIHU�HUOLVFKW�GLH�$Q]HLJH�ERROR��XQG�GHU�)HKOHUPHOGXQJV�
SXIIHU�ZLUG�JHO|VFKW��6LHKH�©©)HKOHUPHOGXQJHQªª��6HLWH ����II��I�U�ZHLWHUH�
,QIRUPDWLRQHQ�

STATus:QUEStionable:CONDition?
'LHVHU�%HIHKO�IUDJW�GDV�5HJLVWHU�§4XHVWLRQDEOH�6WDWXV�&RQGLWLRQ¨�DE�XQG�OLHIHUW�
GLH�,QIRUPDWLRQ��RE�GLH�6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�&9�RGHU�&&�
RGHU�LP�XQJHUHJHOWHQ�=XVWDQG�EHILQGHW���'HU�%HIHKO�OLHIHUW�HLQHQ�'H]LPDOZHUW�
]XU�FN��ZHOFKHU�GHU�JHZLFKWHWHQ�6XPPH�DOOHU�JHVHW]WHQ�5HJLVWHU�%LWV�HQW�
VSULFKW��'LHVH�%LWV�VLQG�QLFKW�VHOEVWKDOWHQG��§ODWFKHG¨���'HU�:HUW�§�¨�EHGHXWHW��
GDVV�GHU�$XVJDQJ�GHU�6WURPYHUVRUJXQJ�GHDNWLYLHUW�LVW�RGHU�GDV�*HUlW�VLFK�LP�
XQJHUHJHOWHQ�=XVWDQG�EHILQGHW��'HU�:HUW�§�¨�EHGHXWHW��GDVV�GLH�6WURPYHUVRU�
JXQJ�VLFK�LQ�GHU�%HWULHEVDUW�&&�EHILQGHW��GHU�:HUW�§�¨�EHGHXWHW��GDVV�GLH�
6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�&9�EHILQGHW���)DOOV�GHU�:HUW�§�¨�
]XU�FNJHOLHIHUW�ZLUG��OLHJW�HLQ�)HKOHU�YRU�

STATus:QUEStionable?
'LHVHU�%HIHKO�IUDJW�GDV�5HJLVWHU�§4XHVWLRQDEOH�6WDWXV�(YHQW¨�DE��'HU�%HIHKO�
OLHIHUW�HLQHQ�'H]LPDOZHUW�]XU�FN��ZHOFKHU�GHU�JHZLFKWHWHQ�6XPPH�DOOHU�
JHVHW]WHQ�5HJLVWHU�%LWV�HQWVSULFKW��'LHVH�%LWV�VLQG�VHOEVWKDOWHQG��§ODWFKHG¨���
'DV�§(YHQW¨�5HJLVWHU�ZLUG�GXUFK�GLH�$EIUDJH�JHO|VFKW�

STATus:QUEStionable:ENABle <Aktivierungswert>
'LHVHU�%HIHKO�DNWLYLHUW�DXVJHZlKOWH�%LWV�GHV�5HJLVWHUV�§4XHVWLRQDEOH�6WDWXV�
(QDEOH¨��'LH�:HUWH�GHU�DXVJHZlKOWHQ�%LWV�ZHUGHQ�GDQQ�GHP�5HJLVWHU�§6WDWXV�
%\WH¨�JHPHOGHW��
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STATus:QUEStionable:ENABle?
'LHVHU�%HIHKO�IUDJW�GDV�5HJLVWHU�§4XHVWLRQDEOH�6WDWXV�(QDEOH¨�DE��'HU�%HIHKO�
OLHIHUW�HLQHQ�'H]LPDOZHUW�]XU�FN��ZHOFKHU�GHU�ELQlU�JHZLFKWHWHQ�6XPPH�DOOHU�
JHVHW]WHQ�5HJLVWHU�%LWV�HQWVSULFKW�

*CLS
'LHVHU�%HIHKO�O|VFKW�DOOH�§(YHQW¨�5HJLVWHU�XQG�GDV�5HJLVWHU�§6WDWXV�%\WH¨�

*ESE <Aktivierungswert>
'LHVHU�%HIHKO�DNWLYLHUW�DXVJHZlKOWH�%LWV�GHV�5HJLVWHUV�§6WDQGDUG�(YHQW¨��'LH�
:HUWH�GHU�DXVJHZlKOWHQ�%LWV�ZHUGHQ�GDQQ�GHP�5HJLVWHU�§6WDWXV�%\WH¨�
JHPHOGHW��

*ESE?
'LHVHU�%HIHKO�IUDJW�GDV�5HJLVWHU�§6WDQGDUG�(YHQW�(QDEOH¨�DE��'HU�%HIHKO�OLHIHUW�
HLQHQ�'H]LPDOZHUW�]XU�FN��ZHOFKHU�GHU�JHZLFKWHWHQ�6XPPH�DOOHU�JHVHW]WHQ�
5HJLVWHU�%LWV�HQWVSULFKW�

*ESR?
'LHVHU�%HIHKO�IUDJW�GDV�5HJLVWHU�§6WDQGDUG�(QDEOH¨�DE��'HU�%HIHKO�OLHIHUW�HLQHQ�
'H]LPDOZHUW�]XU�FN��ZHOFKHU�GHU�JHZLFKWHWHQ�6XPPH�DOOHU�JHVHW]WHQ�5HJLVWHU�
%LWV�HQWVSULFKW�

*OPC
'LHVHU�%HIHKO�EHZLUNW��GDVV�QDFK�VHLQHU�$XVI�KUXQJ�GDV�%LW�§2SHUDWLRQ�
&RPSOHWH¨��%LW����GHV�5HJLVWHUV�§6WDQGDUG�(YHQW¨�JHVHW]W�ZLUG�

*OPC?
'LHVHU�%HIHKO�EHZLUNW��GDVV�QDFK�VHLQHU�$XVI�KUXQJ�GHU�:HUW�§�¨�LQ�GHQ�
$XVJDQJVSXIIHU�JHVFKULHEHQ�ZLUG�

*PSC { 0 | 1 }
�3RZHU�RQ�6WDWXV�&OHDU���'HU�%HIHKO�*PSC 1 �EHZLUNW��GDVV�QDFK�GHP�(LQ�
VFKDOWHQ�GHU�6WURPYHUVRUJXQJ�GLH�§(QDEOH¨�0DVNHQ�GHU�5HJLVWHU�§6WDWXV�%\WH¨�
XQG�§6WDQGDUG�(YHQW¨�JHO|VFKW�ZHUGHQ��'HU�%HIHKO�*PSC 0 �EHZLUNW��GDVV�QDFK�
GHP�(LQVFKDOWHQ�GHU�6WURPYHUVRUJXQJ�GLH�§(QDEOH¨�0DVNHQ�GHU�5HJLVWHU�
§6WDWXV�%\WH¨�XQG�§6WDQGDUG�(YHQW¨�QLFKW�JHO|VFKW�ZHUGHQ�

*PSC?
'LHVHU�%HIHKO�IUDJW�GLH�36&�.RQILJXUDWLRQ�DE��VLHKH�36&�%HIHKO���'HU�%HIHKO�
OLHIHUW�GHQ�:HUW�§�¨�
(*PSC 0 ��RGHU�§�¨��*PSC 1 ��]XU�FN�
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*SRE <Aktivierungswert>
'LHVHU�%HIHKO�DNWLYLHUW�DXVJHZlKOWH�%LWV�GHV�5HJLVWHUV�§6WDWXV�%\WH�(QDEOH¨�

*SRE?
'LHVHU�%HIHKO�IUDJW�GDV�5HJLVWHU�§6WDWXV�%\WH�(QDEOH¨�DE��'HU�%HIHKO�OLHIHUW�
HLQHQ�'H]LPDOZHUW�]XU�FN��ZHOFKHU�GHU�JHZLFKWHWHQ�6XPPH�DOOHU�JHVHW]WHQ�
5HJLVWHU�%LWV�HQWVSULFKW�

*STB?
'LHVHU�%HIHKO�IUDJW�GDV�5HJLVWHU�§6WDWXV�%\WH¨�DE��'HU�%HIHKO�*STB? �lKQHOW�
HLQHU�VHULHOOHQ�$EIUDJH��ZLUG�MHGRFK�ZLH�MHGHU�DQGHUH�*HUlWHEHIHKO�DXVJHI�KUW��
'HU�%HIHKO�*STB? �OLHIHUW�GDV�JOHLFKH�(UJHEQLV�ZLH�HLQH�VHULHOOH�$EIUDJH��VHW]W�
MHGRFK�GDV�%LW�§5HTXHVW�6HUYLFH¨��%LW����QLFKW�]XU�FN�

*WAI
'LHVHU�%HIHKO�EHZLUNW��GDVV�GLH�6WURPYHUVRUJXQJ�DXI�GHQ�$EVFKOXVV�DOOHU�
ODXIHQGHQ�2SHUDWLRQHQ�ZDUWHW��EHYRU�VLH�ZHLWHUH�%HIHKOH�DXVI�KUW��'LHVHU�
%HIHKO�ZLUG�QXU�LQ�GHU�%HWULHEVDUW�§JHWULJJHUW¨�YHUZHQGHW�
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Einführung in die Befehlssprache SCPI

6&3,��6WDQGDUG�&RPPDQGV�IRU�3URJUDPPDEOH�,QVWUXPHQWV��LVW�HLQH�$6&,,�
EDVLHUWH�%HIHKOVVSUDFKH�]XU�6WHXHUXQJ�YRQ�7HVW��XQG�0HVVJHUlWHQ��'HU�
$EVFKQLWW�§.XU]HU�hEHUEOLFN��EHU�GLH�3URJUDPPLHUXQJ¨��DE�6HLWH ����ELHWHW�
HLQH�(LQI�KUXQJ�LQ�GLH�*UXQGWHFKQLNHQ�GHU�)HUQSURJUDPPLHUXQJ�HLQHU�
6WURPYHUVRUJXQJ�

6&3,�%HIHKOH�EDVLHUHQ�DXI�HLQHU�KLHUDUFKLVFKHQ�6WUXNWXU��GLH�DXFK�DOV�%DXP�
V\VWHP�EH]HLFKQHW�ZLUG��+LHUEHL�VLQG�]XVDPPHQJHK|ULJH�%HIHKOH�MHZHLOV�XQWHU�
HLQHP�JHPHLQVDPHQ�.QRWHQ�]X�HLQHP�6XEV\VWHP�]XVDPPHQJHIDVVW���=XU�
9HUDQVFKDXOLFKXQJ�LVW�QDFKIROJHQG�HLQ�$XVVFKQLWW�DXV�GHP�SOURce�6XE�
V\VWHP�GDUJHVWHOOW�

[SOURce:]

CURRent { <Strom>|MIN|MAX|UP|DOWN}

CURRent? [MIN|MAX]

CURRent:

  TRIGgered { <Strom>|MIN|MAX}

  TRIGgered?{MIN|MAX}

VOLTage { <Spannung>|MIN|MAX|UP|DOWN}

VOLTage? [MIN|MAX]

VOLTage:

  TRIGgered { <Spannung>|MIN|MAX}

  TRIGgered? {MIN|MAX}

SOURce�LVW�GDV�SULPlUH�6FKO�VVHOZRUW�GLHVHV�%HIHKOV��CURRent�XQG�VOLTage�
VLQG�VHNXQGlUH�6FKO�VVHOZ|UWHU��XQG�TRIGgered �HLQ�WHUWLlUHV��'LH�6FKO�VVHO�
Z|UWHU�YHUVFKLHGHQHU�(EHQHQ�ZHUGHQ�GXUFK�HLQHQ�'RSSHOSXQNW������
YRQHLQDQGHU�JHWUHQQW�
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Konventionen zur Darstellung von SCPI-Befehlen in diesem 
Handbuch
,Q�GLHVHP�+DQGEXFK�ZHUGHQ�6&3,�%HIHKOH�LQ�IROJHQGHP�)RUPDW�GDUJHVWHOOW�

     CURRent {<Strom>|MINimum|MAXimum|UP|DOWN}

'LH�%HIHKOVV\QWD[�]HLJW�GLH�PHLVWHQ�%HIHKOH��XQG�HLQLJH�3DUDPHWHU��LQ�
JHPLVFKWHU�*UR���.OHLQVFKUHLEXQJ��'LH�*UR�EXFKVWDEHQ�VWHOOHQ�GLH�.XU]IRUP�
GHV�%HIHKOV�GDU��'LH�.XU]IRUP�HUJLEW�N�U]HUH�3URJUDPPH��GLH�/DQJIRUP�
KLQJHJHQ�EHVVHU�OHVEDUH�3URJUDPPH���

,P�RELJHQ�%HLVSLHO�VLQG�VRZRKO�GLH�.XU]IRUP�CURR�DOV�DXFK�GLH�/DQJIRUP�
CURRENT�]XOlVVLJ��DXFK�PDFKW�GLH�*UR���RGHU�.OHLQVFKUHLEXQJ�GDEHL�NHLQHQ�
8QWHUVFKLHG��6LH�N|QQHQ�DOVR�CURRENT��curr �XQG�Curr �JOHLFKHUPD�HQ�
EHQXW]HQ��$QGHUH�$EN�U]XQJVIRUPHQ�ZLH�]��%��CUR�RGHU�CURREN�I�KUHQ�]X�
HLQHU�)HKOHUPHOGXQJ�

*HVFKZHLIWH�.ODPPHUQ���^�`���XPVFKOLH�HQ�GLH�I�U�HLQHQ�%HIHKO�YHUI�JEDUHQ�
3DUDPHWHU��'LH�JHVFKZHLIWHQ�.ODPPHUQ�VLQG�QLFKW�%HVWDQGWHLO�GHV�%HIHKOV�
VWULQJV��

(LQ�VHQNUHFKWHU�6WULFK���_���WUHQQW�PHKUHUH�DOWHUQDWLYH�3DUDPHWHU�YRQHLQDQGHU�

6SLW]H�.ODPPHUQ�����!���]HLJHQ�DQ��GDVV�I�U�GHQ�EHWUHIIHQGHQ�3DUDPHWHU�HLQ�
:HUW�VSH]LIL]LHUW�ZHUGHQ�PXVV��,P�RELJHQ�%HLVSLHO�LVW�GHU�3DUDPHWHU�§FXUUHQW¨�
LQ�VSLW]H�.ODPPHUQ�HLQJHVFKORVVHQ���'LH�VSLW]HQ�.ODPPHUQ�VLQG�QLFKW�%HVWDQG�
WHLO�GHV�%HIHKOVVWULQJV���6LH�P�VVHQ�GHVKDOE�I�U�GLHVHQ�3DUDPHWHU�HLQHQ�:HUW�
VSH]LIL]LHUHQ��EHLVSLHOVZHLVH�§CURR�0.1 ¨��

(LQLJH�3DUDPHWHU�VLQG�LQ�HFNLJH�.ODPPHUQ���>�@���HLQJHVFKORVVHQ��'LH�HFNLJHQ�
.ODPPHUQ�]HLJHQ�DQ��GDVV�GHU�EHWUHIIHQGH�3DUDPHWHU�RSWLRQDO�LVW��DOVR�ZHJJH�
ODVVHQ�ZHUGHQ�NDQQ���'LH�HFNLJHQ�.ODPPHUQ�VLQG�QLFKW�%HVWDQGWHLO�GHV�
%HIHKOVVWULQJV���:HQQ�6LH�I�U�HLQHQ�RSWLRQDOHQ�3DUDPHWHU�NHLQHQ�:HUW�VSH�
]LIL]LHUHQ��YHUZHQGHW�GLH�6WURPYHUVRUJXQJ�GHQ�MHZHLOLJHQ�6WDQGDUGZHUW�

(LQLJH�7HLOH�YRQ�%HIHKOHQ�VLQG�LQ�HFNLJH�.ODPPHUQ���>�@���HLQJHVFKORVVHQ��'LH�
HFNLJHQ�.ODPPHUQ�]HLJHQ�DQ��GDVV�GLHVHU�7HLO�GHV�%HIHKOV�RSWLRQDO�LVW��DOVR�
ZHJJHODVVHQ�ZHUGHQ�NDQQ��'LH�PHLVWHQ�RSWLRQDOHQ�7HLOH�YRQ�%HIHKOHQ�VLQG�LQ�
GHQ�QDFKIROJHQGHQ�%HIHKOVEHVFKUHLEXQJHQ�QLFKW�JHNHQQ]HLFKQHW��(LQH�YROO�
VWlQGLJH�%HIHKOVEHVFKUHLEXQJ�PLW�DOOHQ�YHUI�JEDUHQ�2SWLRQHQ�ILQGHQ�6LH�XQWHU�
§hEHUEOLFN��EHU�GLH�6&3,�%HIHKOH¨�DE�6HLWH ���

'LH�6FKO�VVHOZ|UWHU�YHUVFKLHGHQHU�(EHQHQ�ZHUGHQ�GXUFK�HLQHQ�'RSSHOSXQNW��
����YRQHLQDQGHU�JHWUHQQW��=ZLVFKHQ�6FKO�VVHOZRUW�XQG�3DUDPHWHU�PXVV�HLQ�
/HHU]HLFKHQ�VWHKHQ��:HQQ�HLQ�%HIHKO�PHKUHUH�3DUDPHWHU�HUIRUGHUW��P�VVHQ�
GLHVH�MHZHLOV�GXUFK�HLQ�.RPPD�YRQHLQDQGHU�JHWUHQQW�ZHUGHQ��%HLVSLHO�

�����©©SOURce:CURRent:TRIGgered ªª

�����©©APPLy 3.5,1.5 ªª
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Befehlstrennzeichen
(LQ�%HIHKOVVFKO�VVHOZRUW�ZLUG�YRQ�HLQHP�6FKO�VVHOZRUW�GHU�GDUXQWHUOLHJHQ�
GHQ�(EHQH�GXUFK�HLQHQ�'RSSHOSXQNW�������JHWUHQQW��%HLVSLHO�

©©SOURce:CURRent:TRIGgered ªª

=ZHL�%HIHKOH�LQQHUKDOE�GHV�JOHLFKHQ�6XEV\VWHPV�ZHUGHQ�GXUFK�HLQHQ�6WULFK�
SXQNW�������YRQHLQDQGHU�JHWUHQQW��'DGXUFK�LVW�HV�P|JOLFK��PHKUHUH�%HIHKOH�LQ�
HLQHU�=HLOH�]XVDPPHQ]XIDVVHQ��%HLVSLHOVZHLVH�LVW�GHU�IROJHQGH�%HIHKOVVWULQJ��

©©SOUR:VOLT MIN;CURR MAXªª

����JOHLFKZHUWLJ�]X�GHQ�EHLGHQ�IROJHQGHQ�%HIHKOHQ��

©©SOUR:VOLT MINªª

©©SOUR:CURR MAXªª

:HQQ�6LH�%HIHKOH�DXV�XQWHUVFKLHGOLFKHQ�6XEV\VWHPHQ�DQHLQDQGHUUHLKHQ��P�V�
VHQ�6LH�GLHVH�GXUFK�HLQHQ�'RSSHOSXQNW�XQG�HLQHQ�6WULFKSXQNW�YRQHLQDQGHU�
WUHQQHQ��'DV�QDFKIROJHQGH�%HLVSLHO�GHPRQVWULHUW�GLHV���:HQQ�6LH�LQ�GLHVHP�
%HLVSLHO�QLFKW�'RSSHOSXQNW�XQG�6WULFKSXQNW�]XVDPPHQ�YHUZHQGHQ��HUKDOWHQ�
6LH�HLQH�)HKOHUPHOGXQJ��

©©DISP:TEXT:CLE;:SOUR:CURR MIN ªª

Parameter MIN  und MAX.
%HL�YLHOHQ�%HIHKOHQ�N|QQHQ�6LH�DQVWHOOH�HLQHV�H[SOL]LWHQ�3DUDPHWHUZHUWHV�DXFK�
§MINimum¨�RGHU�§MAXimum̈�HLQVHW]HQ��%HLVSLHO��

CURRent {< Strom>|MIN|MAX}

6WDWW�HLQHQ�EHVWLPPWHQ�6WURPZHUW�]X�VSH]LIL]LHUHQ��N|QQHQ�6LH�GXUFK�MINi-
mum�GHQ�PLQLPDO�P|JOLFKHQ�6WURPZHUW�RGHU�GXUFK�MAXimum�GHQ�PD[LPDO�
P|JOLFKHQ�6WURPZHUW�SURJUDPPLHUHQ��
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Abfrage von Parameterwerten
6LH�N|QQHQ�GLH�:HUWH�GHU�PHLVWHQ�3DUDPHWHU�DEIUDJHQ��LQGHP�6LH�DQ�GHQ�
EHWUHIIHQGHQ�%HIHKO�HLQ�)UDJH]HLFKHQ��"��DQI�JHQ��'HU�QDFKIROJHQGH�%HIHKO��
EHLVSLHOVZHLVH��SURJUDPPLHUW�GHQ�$XVJDQJVVWURP�DXI���$PSHUH�

�����©©CURR 5ªª

0LW�GHP�IROJHQGHQ�%HIHKO�N|QQHQ�6LH�GHQ�SURJUDPPLHUWHQ�$XVJDQJVVWURP�
DEIUDJHQ�

�����©©CURR?ªª

0LW�IROJHQGHQ�%HIHKOHQ�N|QQHQ�6LH�GHQ�PLQLPDO�RGHU�PD[LPDO�]XOlVVLJHQ�
$XVJDQJVVWURP�DEIUDJHQ�

�����©©CURR? MAXªª

�����©©CURR? MINªª

V o r s i c h t Wenn Sie zwei Abfragebefehle senden, ohne die erste Rückmeldung einzulesen, und 
Sie dann versuchen, die zweite Rückmeldung einzulesen, erhalten Sie u. U. einige 
Daten der ersten Rückmeldung und dann die vollständige zweite Rückmeldung. Um 
dies zu vermeiden, sollten Sie nach jedem Abfragebefehl die Rückmeldung einlesen. 
Wenn sich die beschriebene Situation nicht vermeiden lässt, sollten Sie vor der zweiten 
Abfrage den Befehl “Device Clear” senden.

SCPI-Befehlsabschlusszeichen
(LQ�DQ�GLH�6WURPYHUVRUJXQJ�JHVHQGHWHU�%HIHKOVVWULQJ�PXVV�PLW�HLQHP��=HLOHQ�
YRUVFKXE!�=HLFKHQ�HQGHQ��'LH�,(((�����1DFKULFKW�(2,��(QG�2U�,GHQWLI\��
ZLUG�DOV�HLQ��=HLOHQYRUVFKXE!�=HLFKHQ�LQWHUSUHWLHUW�XQG�NDQQ�DQVWHOOH�HLQHV�
�=HLOHQYRUVFKXE!�=HLFKHQV�YHUZHQGHW�ZHUGHQ��(LQ��:DJHQU�FNODXI!�
=HLFKHQ��JHIROJW�YRQ�HLQHP��=HLOHQYRUVFKXE!�=HLFKHQ�LVW�HEHQIDOOV�]XOlVVLJ���
'HU�$EVFKOXVV�HLQHV�%HIHKOVVWULQJV�VHW]W�LPPHU�GHQ�PRPHQWDQHQ�6&3,�3IDG�
DXI�GLH�REHUVWH�(EHQH�]XU�FN��'DV��=HLOHQYRUVFKXE!�=HLFKHQ�KDW�GHQ�GH]L�
PDOHQ�$6&,,�&RGH�����

 IEEE-488.2-Universalbefehle
'HU�6WDQGDUG�,(((�������GHILQLHUW�HLQHQ�6DW]�YRQ�8QLYHUVDOEHIHKOHQ�I�U�)XQN�
WLRQHQ�ZLH�]��%��5HVHW��6HOEVWWHVW�RGHU�6WDWXV�2SHUDWLRQHQ��8QLYHUVDOEHIHKOH�
EHJLQQHQ�VWHWV�PLW�HLQHP�6WHUQFKHQ�������VLQG�YLHU�RGHU�I�QI�=HLFKHQ�ODQJ�XQG�
N|QQHQ�HLQHQ�RGHU�PHKUHUH�3DUDPHWHU�HQWKDOWHQ��'DV�%HIHKOVVFKO�VVHOZRUW�
LVW�YRP�HUVWHQ�3DUDPHWHU�GXUFK�HLQ�/HHU]HLFKHQ�JHWUHQQW��0HKUHUH�DXIHLQ�
DQGHUIROJHQGH�8QLYHUVDOEHIHKOH�ZHUGHQ�GXUFK�6WULFKSXQNWH�������YRQHLQDQGHU�
JHWUHQQW��%HLVSLHO�

©©*RST; *CLS; *ESE 32; *OPC? ¨
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SCPI-Parametertypen
'LH�%HIHKOVVSUDFKH�6&3,�GHILQLHUW�YHUVFKLHGHQH�'DWHQIRUPDWH�I�U�GLH�
9HUZHQGXQJ�LQ�3URJUDPPLHU��XQG�$QWZRUWQDFKULFKWHQ��

1XPHULVFKH�3DUDPHWHU��%HIHKOH�PLW�QXPHULVFKHQ�3DUDPHWHUQ�DN]HSWLHUHQ�
DOOH�JlQJLJHQ�GH]LPDOHQ�=DKOHQGDUVWHOOXQJHQ�HLQVFKOLH�OLFK�RSWLRQDOHP�9RU�
]HLFKHQ��'H]LPDOSXQNW�XQG�ZLVVHQVFKDIWOLFKHU�'DUVWHOOXQJ��)OLH�NRPPD���
$XFK�JHQHULVFKH�:HUWH�I�U�QXPHULVFKH�3DUDPHWHU�ZLH�MINimum��MAXimum�
RGHU�DEFault �ZHUGHQ�DN]HSWLHUW��$OV�6XIIL[H�]X�QXPHULVFKHQ�3DUDPHWHUQ�VLQG�
DXFK�WHFKQLVFKH�0D�HLQKHLWHQ��9��$�RGHU�6(&��]XOlVVLJ��)DOOV�QXU�EHVWLPPWH�
QXPHULVFKH�:HUWH�]XOlVVLJ�VLQG�XQG�HLQ�GDYRQ�DEZHLFKHQGHU�:HUW�VSH]LIL]LHUW�
ZLUG��ZLUG�GLHVHU�YRQ�GHU�6WURPYHUVRUJXQJ�DXWRPDWLVFK�DXI�GHQ�QlFKVWOLHJHQ�
GHQ�]XOlVVLJHQ�:HUW�JHUXQGHW��+LHU�HLQ�%HLVSLHO�I�U�HLQHQ�%HIHKO�PLW�QXPHUL�
VFKHP�3DUDPHWHU�

CURR {<current>|MIN|MAX|UP|DOWN}

'LVNUHWH�3DUDPHWHU��'LVNUHWH�3DUDPHWHU�ZHUGHQ�GD]X�YHUZHQGHW��(LQVWHO�
OXQJHQ�]X�SURJUDPPLHUHQ��I�U�GLH�QXU�HLQH�EHJUHQ]WH�$Q]DKO�YRQ�:HUWHQ�]XU�
$XVZDKO�VWHKHQ��EHLVSLHOVZHLVH�BUS��IMM���5�FNPHOGXQJHQ�DXI�$EIUDJHQ�
HUJHEHQ�VWHWV�GLH�.XU]VFKUHLEZHLVH�LQ�*UR�EXFKVWDEHQ��+LHU�HLQ�%HLVSLHO�I�U�
HLQHQ�%HIHKO�PLW�GLVNUHWHQ�3DUDPHWHUQ��

TRIG:SOUR {BUS|IMM}

%RROHVFKH�3DUDPHWHU��%RROHVFKH�3DUDPHWHU�UHSUlVHQWLHUHQ�HLQHQ�ELQlUHQ�
=XVWDQG�XQG�N|QQHQ�GHQ�:HUW�758(��ZDKU��RGHU�)$/6(��IDOVFK��KDEHQ��'HU�
:HUW�)$/6(�NDQQ�GXUFK�§2))¨�RGHU�§�¨�GDUJHVWHOOW�ZHUGHQ��'HU�:HUW�758(�
NDQQ�GXUFK�§21¨�RGHU�§�¨�GDUJHVWHOOW�ZHUGHQ��'LH�$EIUDJH�HLQHV�ERROHVFKHQ�
3DUDPHWHUV�HUJLEW�GHQ�:HUW�§�¨�RGHU�§�¨��+LHU�HLQ�%HLVSLHO�I�U�HLQHQ�%HIHKO�PLW�
ERROHVFKHP�3DUDPHWHU�

DISP {OFF|ON}

6WULQJ�3DUDPHWHU��6WULQJ�3DUDPHWHU�N|QQHQ�IDVW�MHGH�EHOLHELJH�)ROJH�YRQ�
$6&,,�=HLFKHQ�HQWKDOWHQ��(LQ�6WULQJ�PXVV�YRQ�]XHLQDQGHU�SDVVHQGHQ�$QI�K�
UXQJV]HLFKHQ�HLQJHVFKORVVHQ�VHLQ��HV�VLQG�VRZRKO�HLQIDFKH�DOV�DXFK�GRSSHOWH�
$QI�KUXQJV]HLFKHQ�]XOlVVLJ��6LH�N|QQHQ�GDV�JOHLFKH�$QI�KUXQJV]HLFKHQ�DXFK�
LQQHUKDOE�GHV�6WULQJV�DOV�=HLFKHQ�YHUZHQGHQ��LQGHP�6LH�HV�]ZHLPDO�QDFKHLQ�
DQGHU�RKQH�=ZLVFKHQUDXP�VFKUHLEHQ��+LHU�HLQ�%HLVSLHO�I�U�HLQHQ�%HIHKO�PLW�
6WULQJ�3DUDPHWHU�

DISP:TEXT < String in Anf.-Zeichen>
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Anhalten einer Befehlsübertragung

'XUFK�6HQGHQ�HLQHU�§'HYLFH�&OHDU¨�1DFKULFKW�N|QQHQ�6LH�HLQH��EHU�GHQ�*3,%�
ODXIHQGH�%HIHKOV�EHUWUDJXQJ�MHGHU]HLW�DQKDOWHQ��6WDWXVUHJLVWHU��)HKOHUPHO�
GXQJVSXIIHU�XQG�.RQILJXUDWLRQVGDWHQ�EOHLEHQ�GDEHL�XQYHUlQGHUW��'HU�%HIHKO�
§'HYLFH�&OHDU¨�EHZLUNW�IROJHQGHV�

� 'LH�(LQJDQJV��XQG�$XVJDQJVSXIIHU�GHU�6WURPYHUVRUJXQJ�ZHUGHQ�JHOHHUW�

� 'LH�6WURPYHUVRUJXQJ�ZLUG�I�U�GHQ�(PSIDQJ�HLQHV�QHXHQ�%HIHKOVVWULQJV�
YRUEHUHLWHW�

� +LHU�DOV�%HLVSLHO�HLQ�$JLOHQW�%$6,&�%HIHKO�I�U�§'HYLFH�&OHDU¨�

©©CLEAR 705 ªª IEEE-488 Device Clear

� %HL�9HUZHQGXQJ�GHU�*3,%�&RPPDQG�/LEUDU\�IRU�&�RGHU�4XLFN%$6,&�
ODXWHW�GHU�%HIHKO��

©©IOCLEAR (705) ªª

A n m e r k u n g Die Fernprogrammierungsschnittstellen können nur über die Frontplatte konfiguriert 
werden. Einzelheiten hierzu siehe unter “Konfigurieren der Fernprogrammierungs-
schnittstelle” in Kapitel 3.

,P�56�����%HWULHE�EHZLUNW�GDV�6HQGHQ�GHV�=HLFKHQV��&WUO�&!�GDV�JOHLFKH�
ZLH�GLH�§'HYLFH�&OHDU¨�1DFKULFKW�LP�,(((�����%HWULHE��1DFK�HLQHU�
§'HYLFH�&OHDU¨�1DFKULFKW�ZLUG�GLH�'75���'DWD�7HUPLQDO�5HDG\��/HLWXQJ�
GHU�6WURPYHUVRUJXQJ�DXI�758(�JHVHW]W�
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SCPI-Konformität

'LH�6WURPYHUVRUJXQJ�LVW�PLW�GHU�9HUVLRQ�©������__ª�GHV�6&3,�6WDQGDUGV�NRQ�
IRUP��9LHOH�GHU�LQ�GLHVHP�6WDQGDUG�IHVWJHOHJWHQ�%HIHKOH�ZHUGHQ�YRQ�GHU�
6WURPYHUVRUJXQJ�]ZDU�DN]HSWLHUW��DEHU�LQ�GLHVHP�+DQGEXFK�QLFKW�EHVFKULH�
EHQ��ZHLO�VLH�VHOEVWHUNOlUHQG�VLQG��'LH�PHLVWHQ�GLHVHU�QLFKW�GRNXPHQWLHUWHQ�
%HIHKOH�§GXSOL]LHUHQ¨�)XQNWLRQHQ�DQGHUHU�%HIHKOH��GLH�LQ�GLHVHP�+DQGEXFK�
EHVFKULHEHQ�ZHUGHQ�

Unterstützte SCPI-Befehle
'LH�YRQ�GHU�6WURPYHUVRUJXQJ�XQWHUVW�W]WHQ�6&3,�%HIHKOH�VLQG�QDFKIROJHQG�
DXIJHOLVWHW�

DISPlay
[:WINDow][:STATe] {OFF|ON}
[:WINDow][:STATe]?
[:WINDow]:TEXT[:DATA] < String in Anf.-Zeichen>
[:WINDow]:TEXT[:DATA]?
[:WINDow]:TEXT:CLEar

INITiate[:IMMediate]

MEASure
:CURRent[:DC]?
[:VOLTage][:DC]?

OUTPut
[:STATe] {OFF|ON}
[:STATE]?

[SOURce]
:CURRent[:LEVel][:IMMediate][:AMPLitude] { <Strom>|MIN|MAX|UP|DOWN}
:CURRent[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]
:CURRent[:LEVel][:IMMediate]:STEP[:INCRement] {< numerischer Wert>|DEFault}
:CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? {DEFault}
:CURRent[:LEVel]:TRIGgered[:AMPLitude] {< Strom>|MIN|MAX}
:CURRent[:LEVel]:TRIGgered[:AMPLitude]?[MIN|MAX]



Kapitel 4 Fernprogrammierungsschnittstelle – Referenzinformationen
SCPI-Konformität

123

4

Unterstützte SCPI-Befehle (Fortsetzung)

[SOURce]
:VOLTage[:LEVel][:IMMediate][:AMPLitude] {< Spannung>|MIN|MAX|UP|DOWN}
:VOLTage[:LEVel][:IMMediate][:AMPLitude]?[MIN|MAX]
:VOLTage[:LEVel][:IMMediate]:STEP[:INCRement] {< numerischer Wert>|DEFault}
:VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? {DEFault}
:VOLTage[:LEVel]:TRIGgered[:AMPLitude] {< Spannung>|MIN|MAX}
:VOLTage[:LEVel]:TRIGgered[:AMPLitude]?[MIN|MAX]
:VOLTage:PROTection[:LEVel] {< Spannung>|MIN|MAX}
:VOLTage:PROTection[:LEVel]? {MIN|MAX}
:VOLTage:PROTection:STATe {0|1|OFF|ON}
:VOLTage:PROTection:STATe?
:VOLTage:PROTection:TRIPped?
:VOLTage:PROTection:CLEar
:VOLTage:RANGe {P8V|P20V|LOW|HIGH}    (E3640A/42A/44A models)

  :VOLTage:RANGe {P35V|P60V|LOW|HIGH}   (E3641A/43A/45A models)
:VOLTage:RANGe?

STATus
:QUEStionable:CONDition?
:QUEStionable[:EVENt]?
:QUEStionable:ENABle < Aktivierungswert>
:QUEStionable:ENABle?

SYSTem
:BEEPer[:IMMediate]
:ERRor?
:VERSion

TRIGger
[:SEQuence]:DELay {< Sekunden>|MIN|MAX}
[:SEQuence]:DELay?
[:SEQuence]:SOURce{BUS|IMM}
[:SEQuence]:SOURce?
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Gerätespezifische Befehle
'LH�QDFKIROJHQGHQ�%HIHKOH�VLQG�VSH]LILVFK�I�U�GLH�LQ�GLHVHP�+DQGEXFK�
EHVFKULHEHQHQ�6WURPYHUVRUJXQJHQ��6LH�VLQG�LQ�GHU�9HUVLRQ�©������ª�GHV�6&3,�
6WDQGDUGV�QLFKW�HQWKDOWHQ��'LHVH�%HIHKOH�VLQG�MHGRFK�DQ�GHQ�6&3,�6WDQGDUG�
DQJHOHKQW�XQG�HQWVSUHFKHQ�GHQ�5HJHOQ�GHU�6&3,�%HIHKOVV\QWD[�

Nicht-SCPI-Befehle

APPLy {< Spannung>|DEF|MIN|MAX>}[,{< Strom>|DEF|MIN|MAX}]
APPLy?

CALibration
:COUNt?
:CURRent[:DATA] < numerischer Wert>
:CURRent:LEVel {MIN|MID|MAX}
:SECure:CODE < neuer Code>
:SECure:STATe {OFF|ON},<Code>
:SECure:STATe?
:STRing < String in Anf.-Zeichen>
:STRing?
:VOLTage[:DATA] < numerischer Wert>
:VOLTage:LEVel {MIN|MID|MAX}
:VOLTage:PROTection

OUTPut
:RELay[:STATe] {OFF|ON}
:RELay[:STATE]?

SYSTem
:LOCal
:REMote
:RWLock
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IEEE-488-Konformität

Hardware-Steuerleitungen

ATN Attention
IFC Interface Clear
REN Remote Enable
SRQ Service Request Enable

Adressierte Befehle

DCL Device Clear
EOI End or Identify
GET Group Execute Trigger
GTL Go To Local
LLO Local Lockout
SDC Selected Device Clear
SPD Serial Poll Disable
SPE Serial Poll Enable

IEEE-488-Universalbefehle 

*CLS
*ESE < Aktivierungswert>
*ESE?
*ESR?
*IDN?
*OPC
*OPC?
*PSC {0|1}
*PSC?
*RST
*SAV {1|2|3|4|5}
*RCL {1|2|3|4|5}
*SRE < $NWLYLHUXQJVZHUW>
*SRE?
*STB?
*TRG
*TST?
*WAI
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Fehlermeldungen

)HKOHU�ZHUGHQ�LQ�GHU�JOHLFKHQ�5HLKHQIROJH�]XU�FNJHPHOGHW��LQ�GHU�VLH�DXIJH�
WUHWHQ�VLQG��),)2���'HU�DOV�HUVWHU�DXIJHWUHWHQH�)HKOHU�ZLUG�DXFK�DOV�HUVWHU�
]XU�FNJHPHOGHW��%HLP�(LQOHVHQ�HLQHV�)HKOHUFRGHV�ZLUG�GLHVHU�DXV�GHP�)HK�
OHUPHOGXQJVSXIIHU�JHO|VFKW��1DFK�GHP�$XVOHVHQ�DOOHU�)HKOHUFRGHV�DXV�GHP�
)HKOHUPHOGXQJVSXIIHU�HUOLVFKW�GLH�$Q]HLJH�ERROR��XQG�GHU�)HKOHUPHOGXQJV�
SXIIHU�ZLUG�JHO|VFKW��-HGHVPDO��ZHQQ�HLQ�)HKOHU�DXIWULWW��SLHSW�GLH�6WURPYHU�
VRUJXQJ�

'HU�)HKOHUPHOGXQJVSXIIHU�NDQQ�PD[LPDO����)HKOHUFRGHV�DXIQHKPHQ��:HQQ�
PHKU�DOV����)HKOHU�DXIJHWUHWHQ�VLQG��ZLUG�GHU�MHZHLOV�OHW]WH�)HKOHUFRGH�GXUFK�
GHQ�&RGH�������§4XHXH�RYHUIORZ¨�HUVHW]W��'DQDFK�ZHUGHQ�VR�ODQJH�NHLQH�
ZHLWHUHQ�)HKOHUFRGHV�PHKU�DEJHVSHLFKHUW��ELV�)HKOHUFRGHV�DXV�GHP�)HKOHU�
PHOGXQJVSXIIHU�DXVJHOHVHQ�ZHUGHQ��:HQQ�GHU�)HKOHUPHOGXQJVSXIIHU�EHLP�
$XVOHVHQ�NHLQH�)HKOHUFRGHV�HQWKlOW��VHQGHW�GLH�6WURPYHUVRUJXQJ�GLH�0HOGXQJ�
§��¨��©©1R�HUURUªª��EHU�GLH�)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH��E]Z��]HLJW�LP�
'LVSOD\�NO ERRORSªª�DQ�
%HL�(PSIDQJ�GHV�%HIHKOV�*CLS��&OHDU�6WDWXV��RGHU�EHLP�$XV��XQG�:LHGHUHLQ�
VFKDOWHQ�GHU�6WURPYHUVRUJXQJ�ZLUG�GHU�)HKOHUPHOGXQJVSXIIHU�JHOHHUW��(EHQVR�
ZLUG�GHU�)HKOHUPHOGXQJVSXIIHU�GXUFK�EHLP�$XVOHVHQ�GHU�)HKOHUFRGHV�QDFK�
XQG�QDFK�JHOHHUW��

%HDFKWHQ�6LH��GDVV�GHU�%HIHKO�*RST��5HVHW��GHQ�)HKOHUPHOGXQJVSXIIHU�QLFKW�
OHHUW�

� %HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨��

)DOOV�GLH�6WURPYHUVRUJXQJ�VLFK�LQ�GHU�%HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨�
EHILQGHW��EULQJHQ�6LH�VLH�GXUFK�'U�FNHQ�GHU�7DVWH� ��Local ��]XQlFKVW�
LQ�GLH�%HWULHEVDUW�§PDQXHOOH�%HGLHQXQJ¨�

� (55256

)DOOV�GLH�$Q]HLJH�ERROR�OHXFKWHW��GU�FNHQ�6LH�]XU�$Q]HLJH�GHU�)HKOHUFRGHV�
GLH�7DVWH� ��0LW�GHP�'UHKNQRSI�N|QQHQ�6LH�GLH�)HKOHUFRGHV�QDFKHLQ�
DQGHU�]XU�$Q]HLJH�EULQJHQ��:HQQ�6LH� �GU�FNHQ��ZLUG�GHU�)HKOHUPHO�
GXQJVWH[W�DQJH]HLJW��0LW�GHU�7DVWH� �N|QQHQ�6LH�GLH�*HVFKZLQGLJNHLW��
PLW�ZHOFKHU�GHU�7H[W�GXUFK�GDV�'LVSOD\�JHVFKREHQ�ZLUG��HUK|KHQ��:HQQ�6LH�
GDV�0HQ��GXUFK�'U�FNHQ�GHU�7DVWH� ��YHUODVVHQ�RGHU�GDV�'LVSOD\�7LPH�
RXW��HWZD����6HNXQGHQ��DEZDUWHQ��ZHUGHQ�DOOH�)HKOHUFRGHV�JHO|VFKW�

Local

Store

View

View

>

>

View
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� %HWULHEVDUW�§)HUQSURJUDPPLHUXQJ¨��

SYSTem:ERRor?    Einlesen und Löschen eines einzelnen Fehlers 
aus dem Fehlermeldungspuffer

'LH�YRQ�GHU�6WURPYHUVRUJXQJ�]XU�FNJHVHQGHWHQ�)HKOHUVWULQJV�KDEHQ�GDV�
IROJHQGH�)RUPDW��GHU�)HKOHUVWULQJ�NDQQ�ELV�]X����=HLFKHQ�HQWKDOWHQ��

-102, ©©Syntax error ªª
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Ausführungsfehler

���� ,QYDOLG�FKDUDFWHU

'HU�%HIHKOVVWULQJ�HQWKlOW�HLQ�XQJ�OWLJHV�=HLFKHQ��'DV�%HIHKOV�6FKO�VVHOZRUW�
RGHU�HLQ�3DUDPHWHU�HQWKlOW�HLQ�XQJ�OWLJHV�=HLFKHQ��EHLVSLHOVZHLVH������RGHU���

%HLVSLHO���OUTP:STAT #ON

���� 6\QWD[�HUURU

'HU�%HIHKOVVWULQJ�HQWKlOW�HLQHQ�6\QWD[IHKOHU��(YHQWXHOO�HQWKlOW�GHU�%HIHKOV�
+HDGHU�HLQ�/HHU]HLFKHQ�YRU�RGHU�QDFK�HLQHP�'RSSHOSXQNW��RGHU�YRU�HLQHP�
.RPPD�

%HLVSLHO���VOLT:LEV  ,1

���� ,QYDOLG�VHSDUDWRU

'HU�%HIHKOVVWULQJ�HQWKlOW�HLQ�XQJ�OWLJHV�7UHQQ]HLFKHQ��(YHQWXHOO�HQWKlOW�GHU�
%HIHKO�HLQ�.RPPD�DQVWHOOH�HLQHV�'RSSHOSXQNWV��6WULFKSXQNWV�RGHU�/HHU]HL�
FKHQV��RGHU�HLQ�/HHU]HLFKHQ�DQVWHOOH�HLQHV�.RPPDV��

%HLVSLHO���TRIG:SOUR,BUS or APPL 1.0 1.0

���� 'DWD�W\SH�HUURU

'HU�%HIHKOVVWULQJ�HQWKlOW�HLQHQ�3DUDPHWHU�HLQHV�IDOVFKHQ�7\SV��(YHQWXHOO�
ZXUGH�HLQH�=DKO�VWDWW�HLQHV�6WULQJV�VSH]LIL]LHUW��RGHU�XPJHNHKUW�

���� *(7�QRW�DOORZHG

(LQ�§*URXS�([HFXWH�7ULJJHU¨��*(7��LVW�LQQHUKDOE�HLQHV�%HIHKOVVWULQJV�QLFKW�
]XOlVVLJ�

���� 3DUDPHWHU�QRW�DOORZHG

(V�ZXUGHQ�PHKU�3DUDPHWHU�HPSIDQJHQ��DOV�I�U�GHQ�EHWUHIIHQGHQ�%HIHKO�
]XOlVVLJ�VLQG��(V�ZXUGH�HYHQWXHOO�HLQ��EHU]lKOLJHU�3DUDPHWHU�VSH]LIL]LHUW��RGHU�
I�U�HLQHQ�%HIHKO��GHU�NHLQHQ�3DUDPHWHU�HUODXEW��HLQ�3DUDPHWHU�VSH]LIL]LHUW��

%HLVSLHO���APPL? 10 �

���� 0LVVLQJ�SDUDPHWHU

(V�ZXUGHQ�ZHQLJHU�3DUDPHWHU�HPSIDQJHQ��DOV�I�U�GHQ�EHWUHIIHQGHQ�%HIHKO�
HUIRUGHUOLFK�VLQG��(V�ZXUGHQ�HLQ�RGHU�PHKUHUH�REOLJDWRULVFKH�3DUDPHWHU�
ZHJJHODVVHQ�

%HLVSLHO���APPL
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���� 3URJUDP�PQHPRQLF�WRR�ORQJ

(V�ZXUGH�HLQ�%HIHKOV�+HDGHU�HPSIDQJHQ��GHVVHQ�/lQJH�GLH�]XOlVVLJH�PD[LPDOH�
/lQJH�YRQ����=HLFKHQ��EHUVFKUHLWHW�

���� 8QGHILQHG�KHDGHU

(V�ZXUGH�HLQ�%HIHKO�HPSIDQJHQ��GHU�I�U�GLHVH�6WURPYHUVRUJXQJ�QLFKW�J�OWLJ�
LVW��(YHQWXHOO�KDQGHOW�HV�VLFK�XP�HLQHQ�7LSSIHKOHU��RGHU�HV�ZXUGH�HLQ�XQ]X�
OlVVLJHU�%HIHKO�YHUZHQGHW��)DOOV�6LH�GLH�.XU]IRUP�HLQHV�%HIHKOV�YHUZHQGHQ��
EHDFKWHQ�6LH��GDVV�GLHVH�ELV�]X�YLHU�%XFKVWDEHQ�HUIRUGHUQ�NDQQ��

%HLVSLHO���TRIGG:DEL 3 �

���� ,QYDOLG�FKDUDFWHU�LQ�QXPEHU

(LQ�QXPHULVFKHU�3DUDPHWHUZHUW�HQWKlOW�HLQ�XQJ�OWLJHV�=HLFKHQ��

%HLVSLHO���*ESE #B01010102

���� 1XPHULF�RYHUIORZ

'HU�([SRQHQW�HLQHV�QXPHULVFKHQ�3DUDPHWHUV�LVW�JU|�HU�DOV�������

���� 7RR�PDQ\�GLJLWV

'LH�0DQWLVVH�HLQHV�QXPHULVFKHQ�3DUDPHWHUV�HQWKlOW�PHKU�DOV�����=LIIHUQ�
�DXVVFKOLH�OLFK�I�KUHQGHU�1XOOHQ��

���� 1XPHULF�GDWD�QRW�DOORZHG

(V�ZXUGH�HLQ�QXPHULVFKHU�3DUDPHWHU�HPSIDQJHQ��MHGRFK�HLQ�6WULQJ�HUZDUWHW�

%HLVSLHO���DISP:TEXT 123

���� ,QYDOLG�VXIIL[

=X�HLQHP�QXPHULVFKHQ�3DUDPHWHU�ZXUGH�HLQ�XQJ�OWLJHU�6XIIL[�VSH]LIL]LHUW��
(YHQWXHOO�KDQGHOW�HV�VLFK�XP�HLQHQ�7LSSIHKOHU��

%HLVSLHO���TRIG:DEL 0.5 SECS

���� 6XIIL[�WRR�ORQJ

(LQ�6XIIL[�HLQHV�QXPHULVFKHQ�3DUDPHWHUV�HQWKlOW�]X�YLHOH�=HLFKHQ�

���� 6XIIL[�QRW�DOORZHG

(LQ�QXPHULVFKHU�3DUDPHWHU��GHU�NHLQHQ�6XIIL[�HUODXEW��ZXUGH�]XVDPPHQ�PLW�
HLQHP�6XIIL[�HPSIDQJHQ��

%HLVSLHO���STAT:QUES:ENAB 18 SEC ��6(&�LVW�NHLQ�J�OWLJHU�6XIIL[��
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���� ,QYDOLG�FKDUDFWHU�GDWD

'DV�=HLFKHQ�'DWHQHOHPHQW�HQWKlOW�HLQ�XQJ�OWLJHV�=HLFKHQ��RGHU�GDV�HPSIDQ�
JHQH�(OHPHQW�LVW�I�U�GHQ�+HDGHU�XQ]XOlVVLJ�

���� &KDUDFWHU�GDWD�WRR�ORQJ

'DV�=HLFKHQ�'DWHQHOHPHQW�HQWKlOW�]XYLHOH�=HLFKHQ�

���� &KDUDFWHU�GDWD�QRW�DOORZHG

(V�ZXUGH�HLQ�GLVNUHWHU�3DUDPHWHU�HPSIDQJHQ��MHGRFK�HLQ�6WULQJ�RGHU�QXPHUL�
VFKHU�3DUDPHWHU�HUZDUWHW��hEHUSU�IHQ�6LH�GLH�3DUDPHWHUOLVWH��

%HLVSLHO���DISP:TEXT ON

���� ,QYDOLG�VWULQJ�GDWD

(V�ZXUGH�HLQ�XQJ�OWLJHU�6WULQJ�HPSIDQJHQ��hEHUSU�IHQ�6LH��RE�GHU�6WULQJ�LQ�
�HLQIDFKH�RGHU�GRSSHOWH��$QI�KUXQJV]HLFKHQ�HLQJHVFKORVVHQ�LVW�

%HLVSLHO���DISP:TEXT ªON

���� 6WULQJ�GDWD�QRW�DOORZHG

(V�ZXUGH�HLQ�6WULQJ�HPSIDQJHQ��REZRKO�I�U�GHQ�%HIHKO�NHLQ�6WULQJ�]XOlVVLJ�LVW��
hEHUSU�IHQ�6LH�GLH�3DUDPHWHUOLVWH�

%HLVSLHO���TRIG:DEL �©zeroª

�����ELV����� %ORFN�GDWD�HUURUV

'LH�6WURPYHUVRUJXQJ�DN]HSWLHUW�NHLQH�%ORFNGDWHQ�

�����ELV����� $XVGUXFNIHKOHU

'LH�6WURPYHUVRUJXQJ�DN]HSWLHUW�NHLQH�PDWKHPDWLVFKHQ�$XVGU�FNH�

���� 7ULJJHU�LJQRUHG

(LQ�§*URXS�([HFXWH�7ULJJHU¨��*(7��RGHU�*TRG�%HIHKO�ZXUGH�HPSIDQJHQ��GHU�
7ULJJHU�ZXUGH�MHGRFK�LJQRULHUW��6WHOOHQ�6LH�VLFKHU��GDVV�GLH�7ULJJHUTXHOOH�§%XV¨�
JHZlKOW�XQG�GLH�7ULJJHUXQJ�GXUFK�INIT[:IMM] �IUHLJHJHEHQ�ZXUGH�

���� ,QLW�LJQRUHG

(LQ�INITiate �%HIHKO�ZXUGH�HPSIDQJHQ��NRQQWH�MHGRFK�QLFKW�DXVJHI�KUW�
ZHUGHQ��ZHLO�HLQH�0HVVXQJ�LQ�*DQJ�ZDU��6HQGHQ�6LH�§'HYLFH�&OHDU¨��XP�GLH�
0HVVXQJ�DE]XEUHFKHQ�XQG�GLH�6WURPYHUVRUJXQJ�LQ�GHQ�©©,GOHªª�=XVWDQG�]X�
EULQJHQ�
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����� 6HWWLQJV�FRQIOLFW

(LQ�DQ�VLFK�]XOlVVLJHV�3URJUDPPLHUGDWHQHOHPHQW�NRQQWH�ZHJHQ�GHV�GHU]HLWL�
JHQ�=XVWDQGV�GHV�*HUlWHV�QLFKW�DXVJHI�KUW�ZHUGHQ�

����� 'DWD�RXW�RI�UDQJH

(LQ�QXPHULVFKHU�3DUDPHWHUZHUW�OLHJW�DX�HUKDOE�GHV�I�U�GHQ�%HIHKO�]XOlVVLJHQ�
%HUHLFKV�

%HLVSLHO���TRIG:DEL -3 

���� 7RR�PXFK�GDWD

(LQ�6WULQJ�NRQQWH�QLFKW�DXVJHI�KUW�ZHUGHQ��ZHLO�HU�PHKU�DOV����=HLFKHQ�ODQJ�
LVW��'LHVHU�)HKOHU�NDQQ�GXUFK�GHQ�%HIHKO�CALibration:STRing �YHUXUVDFKW�
ZHUGHQ���

���� ,OOHJDO�SDUDPHWHU�YDOXH

(V�ZXUGH�HLQ�GLVNUHWHU�3DUDPHWHU�HPSIDQJHQ��GHU�I�U�GHQ�EHWUHIIHQGHQ�%HIHKO�
XQJ�OWLJ�LVW��6LH�KDEHQ�YHUPXWOLFK�HLQHQ�XQJ�OWLJHQ�3DUDPHWHU�VSH]LIL]LHUW�

%HLVSLHO���DISP:STAT XYZ ��;<=�LV�QRW�D�YDOLG�FKRLFH��

����� 6HOI�WHVW�IDLOHG

%HLP�YROOVWlQGLJHQ�6HOEVWWHVW��%HIHKO�*TST? ��LVW�HLQ�)HKOHU�DXIJHWUHWHQ��
=XVlW]OLFK�]X�GLHVHP�)HKOHU�ZHUGHQ�QRFK�ZHLWHUH��VSH]LILVFKHUH�6HOEVWWHVW�
)HKOHUPHOGXQJHQ�JHQHULHUW��6LHKH�KLHU]X�DXFK�§6HOEVWWHVW�)HKOHU¨�DE�
6HLWH ����

����� 4XHXH�RYHUIORZ

'HU�)HKOHUPHOGXQJVSXIIHU�LVW�YROO��ZHLO�PHKU�DOV����)HKOHU�DXIJHWUHWHQ�VLQG��
'DQDFK�ZHUGHQ�VR�ODQJH�NHLQH�ZHLWHUHQ�)HKOHUFRGHV�PHKU�DEJHVSHLFKHUW��ELV�
)HKOHUFRGHV�DXV�GHP�)HKOHUPHOGXQJVSXIIHU�DXVJHOHVHQ�ZHUGHQ��6LH�N|QQHQ�
GHQ�)HKOHUPHOGXQJVSXIIHU�GXUFK�$XV��XQG�:LHGHUHLQVFKDOWHQ�GHU�6WURPYHU�
VRUJXQJ�RGHU�PLW�GHP�%HIHKO�*CLS��&OHDU�6WDWXV��OHHUHQ��

���� 4XHU\�,17(55837('

(V�ZXUGH�HLQ�%HIHKO�HPSIDQJHQ��GHU�EHZLUNW��GDVV�'DWHQ�LQ�GHQ�$XVJDQJV�
SXIIHU�JHVFKULHEHQ�ZHUGHQ��GHU�$XVJDQJVSXIIHU�HQWKlOW�MHGRFK�EHUHLWV�'DWHQ��
GLH�YRQ�HLQHP�YRUDQJHJDQJHQHQ�%HIHKO�VWDPPHQ��GLHVH�ZHUGHQ�QLFKW��EHU�
VFKULHEHQ���6LH�N|QQHQ�GHQ�$XVJDQJVSXIIHU�GXUFK�$XV��XQG�:LHGHUHLQVFKDOWHQ�
GHU�6WURPYHUVRUJXQJ�RGHU�PLW�GHP�%HIHKO�*RST��5HVHW��OHHUHQ��
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����� 4XHU\�817(50,1$7('

'LH�6WURPYHUVRUJXQJ�ZXUGH�DOV�6HQGHU�DGUHVVLHUW��DEHU�HV�ZXUGH�NHLQ�%HIHKO�
HPSIDQJHQ��GHU�EHZLUNW��GDVV�'DWHQ�LQ�GHQ�$XVJDQJVSXIIHU�JHVFKULHEHQ�ZHU�
GHQ��'HU�&RQWUROOHU�KDW�EHLVSLHOVZHLVH�GHQ�%HIHKO�APPLy��GHU�NHLQH�'DWHQ�
JHQHULHUW��JHVHQGHW�XQG�DQVFKOLH�HQG�YHUVXFKW��'DWHQ�PLWWHOV�ENTER�HLQ]X�
OHVHQ�

����� 4XHU\�'($'/2&.('

(V�ZXUGH�HLQ�%HIHKO�HPSIDQJHQ��GHU�PHKU�'DWHQ�JHQHULHUW��DOV�LQ�GHQ�$XVJDQJV�
SXIIHU�SDVVHQ��XQG�GHU�(LQJDQJVSXIIHU�LVW�HEHQIDOOV�YROO��'HU�%HIHKO�ZLUG�]ZDU�
DXVJHI�KUW��DEHU�DOOH�'DWHQ�JHKHQ�YHUORUHQ�

����� 4XHU\�817(50,1$7('�DIWHU�LQGHILQLWH�UHVSRQVH

'HU�%HIHKO�*IDN? �PXVV�GHU�OHW]WH�%HIHKO�HLQHV�%HIHKOVVWULQJV�VHLQ��

%HLVSLHO���*IDN?;:SYST:VERS?

��� ,VRODWRU�8$57�IUDPLQJ�HUURU

��� ,VRODWRU�8$57�RYHUUXQ�HUURU

��� 56�����IUDPLQJ�HUURU

��� 56�����RYHUUXQ�HUURU

��� 56�����SDULW\�HUURU

��� &RPPDQG�DOORZHG�RQO\�ZLWK�56����

(V�JLEW�GUHL�%HIHKOH��GLH�QXU��EHU�GLH�56�����6FKQLWWVWHOOH�]XOlVVLJ�VLQG����
SYSTem:LOCal ��SYSTem�REMote�XQG�SYSTem:RWLock��

��� ,QSXW�EXIIHU�RYHUIORZ

��� 2XWSXW�EXIIHU�RYHUIORZ

��� &RPPDQG�QRW�DOORZHG�LQ�ORFDO

%HL�)HUQSURJUDPPLHUXQJ��EHU�GLH�56�����6FKQLWWVWHOOH�VROOWH�JUXQGVlW]OLFK�DOV�
HUVWHU�%HIHKO�SYSTem:REMote�JHVHQGHW�ZHUGHQ�
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Selbsttest-Fehler

'LH�QDFKIROJHQG�DXIJHOLVWHWHQ�)HKOHU�N|QQHQ�ZlKUHQG�GHV�6HOEVWWHVWV�
DXIWUHWHQ��:HLWHUH�,QIRUPDWLRQHQ�KLHU]X�ILQGHQ�6LH�LP�.DSLWHO�6HUYLFH�
,QIRUPDWLRQHQ�

��� )URQW�SDQHO�GRHV�QRW�UHVSRQG

��� 5$0�UHDG�ZULWH�IDLOHG

��� $�'�V\QF�VWXFN

��� $�'�VORSH�FRQYHUJHQFH�IDLOHG

��� &DQQRW�FDOLEUDWH�UXQGRZQ�JDLQ

��� 5XQGRZQ�JDLQ�RXW�RI�UDQJH

��� 5XQGRZQ�WRR�QRLV\

��� 6HULDO�FRQILJXUDWLRQ�UHDGEDFN�IDLOHG

��� 8QDEOH�WR�VHQVH�OLQH�IUHTXHQF\

��� ,�2�SURFHVVRU�GRHV�QRW�UHVSRQG

��� ,�2�SURFHVVRU�IDLOHG�VHOI�WHVW

��� )DQ�WHVW�IDLOHG

��� 6\VWHP�'$&�WHVW�IDLOHG

��� +DUGZDUH�WHVW�IDLOHG
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Kalibrierungsfehler

'LH�QDFKIROJHQG�EHVFKULHEHQHQ�)HKOHU�N|QQHQ�ZlKUHQG�HLQHU�.DOLEULHUXQJ�
DXIWUHWHQ��:HLWHUH�,QIRUPDWLRQHQ�KLHU]X�ILQGHQ�6LH�LP�.DSLWHO�6HUYLFH�
,QIRUPDWLRQHQ�

��� &DO�VHFXULW\�GLVDEOHG�E\�MXPSHU

'LH�6SHUUH�GHU�.DOLEULHUIXQNWLRQHQ�ZXUGH�GXUFK�6WHFNHQ�HLQHU�LQWHUQHQ�'UDKW�
EU�FNH�DX�HU�.UDIW�JHVHW]W��'LHV�LVW�HLQH�:DUQPHOGXQJ��GLH�JHJHEHQHQIDOOV�
EHLP�(LQVFKDOWHQ�GHV�*HUlWHV�DQJH]HLJW�ZLUG��

��� &DO�VHFXUHG

'LH�.DOLEULHUIXQNWLRQHQ�VLQG�JHVSHUUW��

��� ,QYDOLG�VHFXUH�FRGH

(V�ZXUGH�YHUVXFKW��GLH�.DOLEULHUIXQNWLRQHQ�XQWHU�9HUZHQGXQJ�HLQHV�IDOVFKHQ�
6LFKHUKHLWVFRGHV�]X�VSHUUHQ�RGHU�IUHL]XJHEHQ��6LH�P�VVHQ�]XP�6SHUUHQ�XQG�
]XP�)UHLJHEHQ�GHU�.DOLEULHUIXQNWLRQHQ�GHQ�JOHLFKHQ�6LFKHUKHLWVFRGH�YHU�
ZHQGHQ��'HU�6LFKHUKHLWVFRGH�NDQQ�DXV�PD[LPDO����=HLFKHQ�EHVWHKHQ�

��� 6HFXUH�FRGH�WRR�ORQJ

(V�ZXUGH�HLQ�6LFKHUKHLWVFRGH�PLW�HLQHU�/lQJH�YRQ�PHKU�DOV����=HLFKHQ�
HPSIDQJHQ�

��� &DO�DERUWHG

'LH�.DOLEULHUXQJ�ZLUG�DEJHEURFKHQ��ZHQQ�6LH�HLQH�)URQWSODWWHQWDVWH�GU�FNHQ��
HLQH�§'HYLFH�&OHDU¨�1DFKULFKW�VHQGH�RGHU�GHQ�§/RFDO�5HPRWH¨�6WDWXV�GHV�
*HUlWHV�lQGHUQ�

��� &DO�YDOXH�RXW�RI�UDQJH

'HU�VSH]LIL]LHUWH�.DOLEULHUZHUW��CALibration:VALue ��LVW�I�U�GLH�DNWXHOOH�
0HVVIXQNWLRQ�XQG�GHQ�DNWXHOOHQ�%HUHLFK�XQ]XOlVVLJ�

��� &DO�RXWSXW�GLVDEOHG

:HQQ�GDV�*HUlW�ZlKUHQG�GHU�.DOLEULHUXQJ�GHQ�%HIHKO�OUTP OFF�HPSIlQJW��
ZLUG�GLH�.DOLEULHUXQJ�DEJHEURFKHQ�

��� %DG�'$&�FDO�GDWD

'LH�VSH]LIL]LHUWHQ�'$&�.DOLEULHUZHUWH��CAL:VOLT�RGHU�CAL:CURR��OLHJHQ�
DX�HUKDOE�GHV�]XOlVVLJHQ�%HUHLFKV���%HDFKWHQ�6LH��GDVV�GLH�QHXHQ�
.DOLEULHUIDNWRUHQ�QLFKW�LP�QLFKWIO�FKWLJHQ�6SHLFKHU�DEJHOHJW�ZHUGHQ�
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��� %DG�UHDGEDFN�FDO�GDWD

'LH�VSH]LIL]LHUWHQ�0HVVIXQNWLRQ�.DOLEULHUZHUWH��CAL:VOLT�RGHU�CAL:CURR��
OLHJHQ�DX�HUKDOE�GHV�]XOlVVLJHQ�%HUHLFKV��%HDFKWHQ�6LH��GDVV�GLH�QHXHQ�.DOL�
EULHUIDNWRUHQ�QLFKW�LP�QLFKWIO�FKWLJHQ�6SHLFKHU�DEJHOHJW�ZHUGHQ�

��� %DG�293�FDO�GDWD

'HU�.DOLEULHUIDNWRU�I�U�GLH�hEHUVSDQQXQJVVFKXW]IXQNWLRQ�OLHJW�DX�HUKDOE�GHV�
]XOlVVLJHQ�%HUHLFKV��%HDFKWHQ�6LH��GDVV�GLH�QHXHQ�.DOLEULHUIDNWRUHQ�QLFKW�LP�
QLFKWIO�FKWLJHQ�6SHLFKHU�DEJHOHJW�ZHUGHQ�

��� &DO�293�VWDWXV�HQDEOHG

'LH�hEHUVSDQQXQJVVFKXW]IXQNWLRQ�LVW�DNWLY��:lKUHQG�GHU�.DOLEULHUXQJ�GDUI�GLH�
293�)XQNWLRQ�QLFKW�DNWLY�VHLQ�

��� *DLQ�RXW�RI�UDQJH�IRU�*DLQ�(UURU�&RUUHFWLRQ�

'LH�'$&�9HUVWlUNXQJ�LVW�DX�HUKDOE�GHV�]XOlVVLJHQ�%HUHLFKV��+DUGZDUH�)HKOHU�

��� &DO�FKHFNVXP�IDLOHG��VHFXUH�VWDWH

��� &DO�FKHFNVXP�IDLOHG��VWULQJ�GDWD

��� &DO�FKHFNVXP�IDLOHG��VWRUH�UHFDOO�GDWD�LQ�ORFDWLRQ��

��� &DO�FKHFNVXP�IDLOHG��VWRUH�UHFDOO�GDWD�LQ�ORFDWLRQ��

��� &DO�FKHFNVXP�IDLOHG��VWRUH�UHFDOO�GDWD�LQ�ORFDWLRQ��

��� &DO�FKHFNVXP�IDLOHG��'$&�FDO�FRQVWDQWV

��� &DO�FKHFNVXP�IDLOHG��UHDGEDFN�FDO�FRQVWDQWV

��� &DO�FKHFNVXP�IDLOHG��*3,%�DGGUHVV

��� &DO�FKHFNVXP�IDLOHG��LQWHUQDO�GDWD

��� &DO�FKHFNVXP�IDLOHG��VWRUH�UHFDOO�GDWD�LQ�ORFDWLRQ��

��� &DO�FKHFNVXP�IDLOHG��VWRUH�UHFDOO�GDWD�LQ�ORFDWLRQ��
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Anwendungsprogramme
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Anwendungsprogramme

'LHVHV�.DSLWHO�EHVFKUHLEW�]ZHL�W\SLVFKH�$QZHQGXQJVSURJUDPPH��GLH�,KQHQ�
HLQH�+LOIH�EHL�GHU�(QWZLFNOXQJ�HLJHQHU�$QZHQGXQJVSURJUDPPH�VHLQ�VROOHQ��,Q�
.DSLWHO���§)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�¥�5HIHUHQ]LQIRUPDWLRQHQ¨��
EHJLQQHQG�DE�6HLWH ����ZLUG�GLH�6\QWD[�GHU�]XU�3URJUDPPLHUXQJ�GHU�6WURPYHU�
VRUJXQJ�YHUI�JEDUHQ�6&3,���6WDQGDUG�&RPPDQGV�IRU�3URJUDPPDEOH�,QVWUX�
PHQWV��%HIHKOH�EHVFKULHEHQ�

'LH�QDFKIROJHQGHQ�%HLVSLHOSURJUDPPH�ZXUGHQ�DXI�3&V�XQWHU�:LQGRZV������
:LQGRZV����XQG�:LQGRZV�17�����JHWHVWHW��6LH�HLJQHQ�VLFK�]XU�)HUQSUR�
JUDPPLHUXQJ�GHU�6WURPYHUVRUJXQJ��EHU�GLH�*3,%���,(((������RGHU�56�����
6FKQLWWVWHOOH��PLW�HLQHU�$XVQDKPH��%HL�9HUZHQGXQJ�GHU�56�����6FKQLWWVWHOOH�
ODXIHQ�GLH�3URJUDPPH�QLFKW�XQWHU�:LQGRZV������'LHVH�%HLVSLHOH�HUIRUGHUQ�
HLQHQ�9,6$���9LUWXDO�,QVWUXPHQW�6RIWZDUH�$UFKLWHFWXUH��7UHLEHU��GHU�GLH�*3,%�
6FKQLWWVWHOOHQNDUWH�LQ�,KUHP�3&�XQWHUVW�W]W��'DPLW�6LH�GLH�%HLVSLHOSURJUDPPH�
DXI�,KUHP�6\VWHP�DXVI�KUHQ�N|QQHQ��PXVV�GLH�'DWHL�§YLVD�GOO¨�I�U�:LQGRZV�
�����RGHU�§YLVD���GOO¨�I�U�:LQGRZV����RGHU�:LQGRZV�17�����LQ�,KUHP�
9HU]HLFKQLV�c:\windows\system�LQVWDOOLHUW�VHLQ��'LH�%HLVSLHOSURJUDPPH�GLHQHQ�
]XU�&KDUDNWHULVLHUXQJ�HLQHU�/HLVWXQJVGLRGH��QDFKHLQDQGHU�ZHUGHQ�HLQH�5HLKH�
YRQ�6SDQQXQJVZHUWHQ�SURJUDPPLHUW��XQG�MHGHVPDO�ZLUG�HLQH�6WURPPHVVXQJ�
GXUFKJHI�KUW�
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Beispielprogramm für C und C++

'DV�IROJHQGH�&�3URJUDPP�]HLJW��ZLH�IRUPDWLHUWH�'DWHQ�JHVHQGHW�XQG�HPSIDQ�
JHQ�ZHUGHQ�(V�GHPRQVWULHUW��ZLH�6LH�6&3,�%HIHKOH�LQ�9HUELQGXQJ�PLW�GHU�9,6$�
)XQNWLRQDOLWlW�DQZHQGHQ�XQG�)HKOHU�DEIDQJHQ�N|QQHQ��,QIRUPDWLRQHQ��EHU�
QLFKW�IRUPDWLHUWH�(LQ��$XVJDEH�XQG�ZHLWHUH�,QIRUPDWLRQHQ��EHU�GDV�$EIDQJHQ�
YRQ�)HKOHUQ�ILQGHQ�6LH�LP�%HQXW]HUKDQGEXFK�]X�$JLOHQW�7HFKQRORJLHV�9,6$�

'DV�IROJHQGH�&�3URJUDPP�LVW�LQ�0LFURVRIW�9LVXDO�&���9HUVLRQ������JHVFKULH�
EHQ��3URMHNWW\S�§4XLFN:LQ�DSSOLFDWLRQªª��JUR�HV�6SHLFKHUPRGHOO��RGHU�LQ�&���
9HUVLRQ���[�RGHU������3URMHNWW\S�§:LQGRZV����DSSOLFDWLRQªª���6WHOOHQ�6LH�VLFKHU��
GDVV�GLH�'DWHLHQ�§YLVD�OLE��:LQGRZV������E]Z��YLVD���OLE��:LQGRZV����17�¨�
VRZLH�§YLVD�K¨�LQ�GDV�§OLE¨��E]Z��§LQFOXGH¨�9HU]HLFKQLV�GHU�(QWZLFNOXQJVXP�
JHEXQJ�YHUVFKREHQ�ZXUGHQ��'LHVH�EHILQGHQ�VLFK�QRUPDOHUZHLVH�LP�9HU]HLFK�
QLV�c:\vxipnp\win(win95 RGHU winnt)\lib\msc RGHU c:\vxipnp\win (win95 RGHU 
winnt)\include�

Diode.c
/*Diode.C
Dieses Beispielprogramm durchläuft eine Folge von elf Spannungswerten und misst den jeweils 
resultierenden Strom. Es druckt die Spannungsschritte und die resultierenden Ströme als 
Tabelle aus. Beachten Sie, dass als GPIB-Adresse die werkseitig eingestellte Standard-GPIB-
Adresse der Stromversorgung verwendet wird.*/

#include <visa.h>
#include <stdio.h>
#include <string.h>
#include <time.h>
#include <conio.h>
#include <stdlib.h>

ViSession defaultRM; /* ID des Ressourcen-Managers */
ViSession power_supply; /* Identifiziert die Stromversorgung */
int bGPIB = 1; /* Für RS-232 den Wert auf 0 setzen */
long ErrorStatus; /* VISA Fehlercode */
char commandString[256];
char ReadBuffer[256];

void delay(clock_t wait);
void SendSCPI(char* pString);
void CheckError(char* pMessage);
void OpenPort();

void main()
{

double voltage;    /* Zur Stromversorgung gesendeter Spannungswert */
char Buffer[256]; /* Von der Stromversorgung zurückgesendeter String */
double voltage;    /* Ausgangsstromstärke der Stromversorgung */

Fortsetzung auf der nächsten Seite
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OpenPort();

/* Abfrage der ID der Stromversorgung, Einlesen und Ausdrucken der Antwort */
sprintf(Buffer,"*IDN?");
SendSCPI(Buffer);
printf("Instrument identification string:\n %s\n\n",Buffer);

SendSCPI("*RST"); /* Reset */
SendSCPI("Current 2"); /* Strombegrenzungswert 2A */
SendSCPI("Output on"); /* Ausgang einschalten */

printf("Voltage Current\n\n"); /* Überschrift drucken */

/* Ausgangsspannung in 0,02-Volt-Schritten von 0,6 auf 0,8 Volt erhöhen */
for(voltage = 0.6; voltage <=0.8001; voltage +=0.02)
{

printf("%.3f",voltage); /* Spannung anzeigen*/
/* Ausgangsspannung einstellen */
ErrorStatus = viPrintf(power_supply,"Volt %f\n",voltage);
if(!bGPIB)

delay(500);/* 500 ms Wartezeit für RS-232-Schnittstelle*/
CheckError("Unable to set voltage");
/* Ausgangsstrom messen */
ErrorStatus = viPrintf(power_supply,"Measure:Current?\n");
CheckError("Unable to write device");
delay(500); /* 500 ms lang warten */
/* Messwert einlesen */
ErrorStatus = viScanf(power_supply,"%lf",&current);
CheckError("Unable to read voltage");
printf("%6.4f\n",current); /* Stromstärke anzeigen */

}
SendSCPI("Output on"); /* Ausgang ausschalten*/
ClosePort();

}

/* Die für die Kommunikation mit der GPIB- oder RS-232-Karte erforderliche Adresse */
/* spezifizieren. Die Adresse hat das folgende Format: "GPIB0::5::INSTR". */
/* Bei Verwendung der RS-232-Schnittstelle über COM1 auf "ASRL1::INSTR" abändern */
/* Adressformat */

void OpenPort()
{

char GPIB_Address[3];
char COM_Address[2];
char VISA_address[40]; /* Die vollständige VISA-Adresse an die Karte senden */

if(bGPIB)
strcpy(GPIB_Address,"5"); /* GPIB-Adresse (zwischen 0 und 30) spezifizieren */

else
strcpy(COM_Address,"1"); /* Für COM2 den Wert auf 2 abändern */

Fortsetzung auf der nächsten Seite
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if(bGPIB){  /* Für GPIB die Adresse 7 und das Adressformat "GPIB::7::INSTR" verwenden */
strcpy(VISA_address,"GPIB::");
strcat(VISA_address,GPIB_Address);
strcat(VISA_address,"::INSTR");

}
else{   /* Für COM2 das Adressformat "ASRL2::INSTR" verwenden */

strcpy(VISA_address,"ASRL");
strcat(VISA_address,COM_Address);
strcat(VISA_address,"::INSTR");

}

/* Die Kommunikation mit der Stromversorgung beginnen */
ErrorStatus = viOpenDefaultRM(&defaultRM);
ErrorStatus = viOpen(defaultRM,VISA_address,0,0,&power_supply);
CheckError("Unable to open port");

if(!bGPIB)
SendSCPI("System:Remote");

}

void SendSCPI(char* pString)
{

char* pdest;

strcpy(commandString,pString);
strcat(commandString,"\n");
ErrorStatus = viPrintf(power_supply,commandString);
CheckError("Can’t Write to Driver");
if (bGPIB == 0)

delay(1000); /* Maßeinheit Millisekunde*/

pdest = strchr(commandString, ’?’); /* Abfragebefehl oder kein Abfragebefehl? */
if( pdest != NULL ){

ErrorStatus = viScanf(power_supply,"%s",&ReadBuffer);
CheckError("Can’t Read From Driver");
strcpy(pString,ReadBuffer);

}
}

void ClosePort()
{

/* Kommunikation beenden */
viClose(power_supply);
viClose(defaultRM);

}

Fortsetzung auf der nächsten Seite



Kapitel 6 Anwendungsprogramme
Beispielprogramm für C und C++

144

void CheckError(char* pMessage)
{

if (ErrorStatus < VI_SUCCESS){
printf("\n %s",pMessage);
ClosePort();
exit(0);

}
}

void delay(clock_t wait)
{

clock_t goal;
goal = wait + clock();
while( goal > clock() ) ;

}

Programmende
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Beispielprogramm für Excel 97

(V�IROJW�HLQ�ZHLWHUHV�%HLVSLHOSURJUDPP�LQ�HLQHU�PLW�([FHO�0DFURV��9LVXDO�
%DVLF�IRU�$SSOLFDWLRQV��JHVFKULHEHQ�)RUP��%HL�([FHO�N|QQHQ�6LH�GHQ�:HUW�
HLQHU�=HOOH�DXV�HLQHP�$UEHLWVEODWW�QHKPHQ��LKQ�DQ�GLH�6WURPYHUVRUJXQJ�VHQGHQ�
XQG�GDQQ�GLH�$QWZRUW�LP�$UEHLWVEODWW�DXI]HLFKQHQ��'LHVHV�%HLVSLHO�FKDUDNWH�
ULVLHUW�HLQH�'LRGH��GLH�DQ�GLH�$XVJDQJVNOHPPHQ�GHU�6WURPYHUVRUJXQJ�DQJH�
VFKORVVHQ�LVW��'DV�3URJUDPP�OLHVW�QDFKHLQDQGHU�HOI�6SDQQXQJVZHUWH�YRP�
$UEHLWVEODWW��SURJUDPPLHUW�GLH�6WURPYHUVRUJXQJ�PLW�GLHVHQ�:HUWHQ�XQG�OLHVW�
GLH�YRQ�GHU�6WURPYHUVRUJXQJ�JHPHVVHQHQ�6WURPZHUWH�HLQ��'LH�6WURPZHUWH�
ZHUGHQ�QHEHQ�GHQ�]XJHK|ULJHQ�6SDQQXQJVZHUWHQ�LQ�GDV�$UEHLWVEODWW�HLQJH�
WUDJHQ�

spielprogramms 'LH�QDFKIROJHQGH�7DEHOOH�]HLJW�GDV�(UJHEQLV�GHV�DXI�6HLWH�����DXIJHOLVWHWHQ�
%HLVSLHOSURJUDPPV�]XU�&KDUDNWHULVLHUXQJ�HLQHU�'LRGH���$JLOHQW�7HLOHQXPPHU��
�����������+HUVWHOOHU�7HLOHQXPPHU��085�����0RWRUROD�&R��

Ergebnis des Bei-
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=XP�6FKUHLEHQ�HLQHV�([FHO�0DFURV�P�VVHQ�6LH�]XHUVW�LQ�([FHO�HLQ�0RGXO�
|IIQHQ��'D]X�JHKHQ�6LH�LQ�GDV�0HQ��9LHZ��ZlKOHQ�GRUW�7RROEDUV�XQG�GDQQ�
&RQWURO�7RROER[��(V�HUVFKHLQW�GDV�'LDORJIHOG�&RQWURO�7RROER[��:lKOHQ�6LH�GRUW�
&RPPDQG�EXWWRQ��.OLFNHQ�6LH�DXI�GLH�=HOOH�$��XQG�]LHKHQ�6LH�GLHVH�DXI�GLH�
=HOOH�%���(V�ZLUG�GLH�6FKDOWIOlFKH�§&RPPDQG%XWWRQ�¨�HUVWHOOW��$OV�QlFKVWHV�
lQGHUQ�6LH�GHQ�1DPHQ�GHU�6FKDOWIOlFKH��.OLFNHQ�6LH�KLHU]X�PLW�GHU�UHFKWHQ�
0DXVWDVWH�DXI�GLH�6FKDOWIOlFKH�XQG�ZlKOHQ�6LH�§3URSHUWLHV¨��(V�HUVFKHLQW�GDV�
'LDORJIHOG�3URSHUWLHV��bQGHUQ�6LH�LP�'LDORJIHOG�3URSHUWLHV�§�QDPH�¨�XQG�
§FDSWLRQ¨�DXI�§'LRGH¨�DE��7LSSHQ�6LH�LQ�GLH�=HOOH�$��§9ROWDJHV¨�XQG�LQ�GLH�=HOOH�
%��§&XUUHQW¨�HLQ��7LSSHQ�6LH�LQ�GLH�=HOOH�$��GHQ�ZHUW�����HLQ��)�OOHQ�6LH�GLH�
=HOOHQ�$��ELV�$���LQ�6FKULWWHQ�YRQ�������GHU�OHW]WH�:HUW��LQ�=HOOH�$����EHWUlJW�����

=XU�(LQJDEH�GHV�0DFURV�UXIHQ�6LH�GDV�0HQ��9LHZ�DXI��ZlKOHQ�7RROEDUV�XQG�
GDQQ�GDV�6\PERO�9LVXDO�%DVLF�(GLWRU��(V�HUVFKHLQW�GDV�§&RGH¨�)HQVWHU���*HEHQ�
6LH�LQ�GDV�)HQVWHU�>0RGXOH���FRGH�@�GHQ�ZHLWHU�XQWHQ�DXIJHOLVWHWHQ�0DFUR�7H[W�
HLQ��5XIHQ�6LH�]XU�(LQJDEH�GHU�'HNODUDWLRQ�I�U�:LQGRZV����17��GDV�0HQ��
,QVHUW�DXI�XQG�ZlKOHQ�6LH�0RGXOH��(V�HUVFKHLQW�GDV�§0RGXOH¨�)HQVWHU��*HEHQ�
6LH�GHQ�ZHLWHU�XQWHQ�DXIJHOLVWHWHQ�0DFUR�7H[W�HLQ��'LHVHV�0RGXO�EDXW�GLH�
.RPPXQLNDWLRQ�PLW�GHU�6WURPYHUVRUJXQJ�DXI��:lKOHQ�6LH�GLH�JHZ�QVFKWH�
6FKQLWWVWHOOH��LQGHP�6LH�§E*3,% ¨�DXI�§7UXH¨�RGHU�§)DOVH¨�VHW]HQ��XQG�lQGHUQ�
6LH�LQ�GHU�5RXWLQH�§2SHQ3RUW���ªª�GLH�*3,%�$GUHVVH�RGHU�GHQ�56�����3RUW�
HQWVSUHFKHQG�,KUHU�+DUGZDUH�.RQILJXUDWLRQ�

-HW]W�N|QQHQ�6LH�GDV�0DFUR�VWDUWHQ��*HKHQ�6LH�]XP�)HQVWHU�([FHO�]XU�FN�XQG�
ZlKOHQ�6LH�LQ�GHP�'LDORJIHOG�5XQ�0DFUR��:lKOHQ�6LH�GHQ�0DFUR�1DPHQ�XQG�
NOLFNHQ�6LH�GDQQ�DXI�5XQ��'LH�6WURPYHUVRUJXQJ�ZLUG�LQ�GHQ�(LQVFKDOW�=XVWDQG�
JHEUDFKW�XQG�DUEHLWHW�GDQQ�GLH�LQ�GHU�7DEHOOHQNDONXODWLRQ�VSH]LIL]LHUWHQ�
6SDQQXQJVZHUWH�DE��1DFK�MHGHP�6FKULWW�ZLUG�GHU�6WURP�JHPHVVHQ�XQG�LQ�GDV�
$UEHLWVEODWW�HLQJHWUDJHQ�

1HKPHQ�6LH�LP�0RGXO�§'LRGHªª�DOOH�I�U�,KUH�$QZHQGXQJ�HUIRUGHUOLFKHQ�bQGH�
UXQJHQ�YRU��6LH�P�VVHQ�GLH�,QIRUPDWLRQ�LQ�GHQ�0RGXOHQ�JHQDX�ZLH�REHQ�
EHVFKULHEHQ�HLQJHEHQ��VRQVW�WUHWHQ�)HKOHU�DXI��)DOOV�ZlKUHQG�GHU�$XVI�KUXQJ�
GHV�0DFURV�6\VWHPIHKOHU�DXIWUHWHQ��P�VVHQ�6LH�X��8��,KUHQ�3&�QHX�VWDUWHQ��
GDPLW�GLH�*3,%��E]Z��56�����6FKQLWWVWHOOH�RUGQXQJVJHPl��DUEHLWHW�

A n m e r k u n g Wenn Sie dieses Beispielprogramm unter Windows 3.1 ausführen möchten, müssen 
Sie die Deklarationen am Anfang des Moduls abändern. Ändern Sie in allen Deklara-
tionen ‘visa32.dll’ zu ‘visa.dll’ ab.
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Macro “Diode” 

'"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
' Dies ist das zuerst ausgeführte Unterprogramm. Ändern Sie dieses Unterprogramm 
' nach Ihren Bedürfnissen. Zum Ändern der GPIB-Adresse ändern Sie im Modul OpenPort
' die Variable GPIB_Address = "5” entsprechend der GPIB-Adresse Ihres Systems ab.
' Zum Ändern des RS-232-Ports ändern Sie im Modul OpenPort die
' Variable COM_Address = "1” entsprechend der Port-Adresse Ihrer Schnittstelle ab.
'"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
Global defaultRM As Long    ' Ressourcen-Manager-ID für VISA GPIB
Global power_supply As Long ' Identifiziert die Stromversorgung
Global bGPIB As Boolean     ' Dieses Flag zeigt an, ob GPIB oder RS-232 verwendet wird
Global ErrorStatus As Long  ' VISA-Fehlercode

Sub Diode_Click()
    Range("B5:B15").ClearContents
    Dim I As Integer
    bGPIB = True   ' Wenn RS-232 verwendet wird, ist bGPIB auf “False” zu setzen
    OpenPort
    SendSCPI "*RST" ' Stromversorgung in die Grundeinstellung bringen
    SendSCPI "Output on" ' Ausgang aktivieren 
    For I = 5 To 15
        SendSCPI "Volt " & Str$(Cells(I, 1))
        Cells(I, 2) = Val(SendSCPI("Meas:Current?"))
    Next I
    SendSCPI "Output off" ' Ausgang deaktivieren 
    ClosePort
End Sub

Private Function OpenPort()
    Dim GPIB_Address As String
    Dim COM_Address As String
    
    If bGPIB Then
        GPIB_Address = "5"    ' GPIB-Adresse (zwischen 0 und 30) spezifizieren 
    Else
        COM_Address = "1"     ' Für COM2 diesen Wert auf 2 setzen
    End If
    ErrorStatus = viOpenDefaultRM(defaultRM)    ' VISA-Sitzung beginnen
    If bGPIB Then
        ErrorStatus = viOpen(defaultRM, "GPIB0::" & GPIB_Address & "::INSTR", _

0, 1000, power_supply)
    Else
        ErrorStatus = viOpen(defaultRM, "ASRL" & COM_Address & "::INSTR", _

0, 1000, power_supply)
        SendSCPI "System:Remote"
    End If
    CheckError "Unable to open port"
End Function

Fortsetzung auf der nächsten Seite
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'**************************************************************************************
' Diese Routine sendet einen SCPI-Befehlsstring zur GPIB- bzw. RS-232-Schnittstelle.
' Wenn der Befehl ein Fragezeichen enthält, wird die Antwort eingelesen.
'*************************************************************************************
Private Function SendSCPI(command As String) As string
    Dim commandString  As String ' An die Stromversorgung zu sendender String
    Dim ReturnString As String ' Eingelesene Antwort 
    Dim crlfpos As Integer ' Suche nach Nullen im Lesepuffer
    Dim ReadBuffer As String * 512 ' Puffer für eingelesenen String
    Dim actual As Long ' Anzeige der gesendeten/eingelesenen Zeichen
    commandString = command & Chr$(10)   ' Linefeed-Code wird an Befehl angefügt
    ErrorStatus = viWrite(power_supply, ByVal commandString, Len(commandString), _ 

actual)
    CheckError "Can’t Write to Device"
    If bGPIB = False Then
        delay 0.5
    End If
    If InStr(commandString, "?") Then
        ErrorStatus = viRead(power_supply, ByVal ReadBuffer, 512, actual)
        CheckError "Can’t Read From Device"
        ReturnString = ReadBuffer
        crlfpos = InStr(ReturnString, Chr$(0))
        If crlfpos Then
            ReturnString = Left(ReturnString, crlfpos - 1)
        End If
        SendSCPI = ReturnString
    End If
End Function

Private Function ClosePort()
    ErrorStatus = viClose(power_supply)
    ErrorStatus = viClose(defaultRM)
End Function

Private Function delay(delay_time As Single)
    Dim Finish As Single
    Finish = Timer + delay_time
    Do
    Loop Until Finish <= Timer
End Function

Private Function CheckError(ErrorMessage As String)
    If ErrorStatus < VI_SUCCESS Then
        Cells(5, 2) = ErrorMessage
        ClosePort
        End
    End If
End Function

Programmende
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Deklaration für Windows 3.1

'************************************************************************************
' Diese Routine erfordert die Datei VISA.dll, die sich normalerweise im Verzeichnis
' c:\windows\system directory befindet. Weitere Deklarationen für VISA.DLL befinden sich 
' normalerweise in der Datei visa.bas (im Verzeichnis c:\vxipnp\win31\include) Diese Routine 
' verwendet die VTL Library für die Kommunikation mit einem Messgerät. Eine Beschreibung 
' dieses und weiterer VTL-Befehle finden Sie in dem Handbuch “Agilent Technologies Visa 
' Transition Library” Agilent-Teilenummer E2094-90002.
'************************************************************************************
Declare Function viOpenDefaultRM Lib "VISA.DLL" Alias "#141" (viDefaultRM As Long) As Long      

Declare Function viOpen Lib "VISA.DLL" Alias "#131" (ByVal viDefaultRM As Long, ByVal  viDesc              
   As String, ByVal mode As Long, ByVal timeout As Long, vi As Long) As Long

Declare Function viClose Lib "VISA.DLL" Alias "#132" (ByVal vi As Long) As Long

Declare Function viRead Lib "VISA.DLL" Alias "#256" (ByVal vi As Long, ByVal Buffer As      
   String, ByVal count As Long, retCount As Long) As Long

Declare Function viWrite Lib "VISA.DLL" Alias "#257" (ByVal vi As Long, ByVal Buffer As       
   String, ByVal count As Long, retCount As Long) As Long

Declare Function viClear Lib "VISA.DLL" Alias "#260" (ByVal vi As Long) As Long

Deklaration für Windows 95/NT 4.0

'****************************************************************************************
' Weitere Deklarationen für VISA32.DLL befinden sich normalerweise in der Datei visa32.bas 
' im Verzeichnis c:\vxipnp\win95 (oder winNT)\include. Siehe hierzu auch das VISA-Handbuch. 
'****************************************************************************************
Declare Function viOpenDefaultRM Lib "visa32.dll" (instrumentHandle As Long) As Long
Declare Function viOpen Lib "visa32.dll" (ByVal instrumentHandle As Long, _

ByVal viDesc As String, ByVal mode As Long, ByVal timeout As Long, _
vi As Long) As Long

Declare Function viClose Lib "visa32.dll" (ByVal vi As Long) As Long
Declare Function viWrite Lib "visa32.dll" (ByVal vi As Long, ByVal Buffer As String, _

ByVal count As Long, retCount As Long) As Long
Declare Function viRead Lib "visa32.dll" (ByVal vi As Long, ByVal Buffer As String, _

ByVal count As Long, retCount As Long) As Long
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'LHVHV�.DSLWHO�EHVFKUHLEW�GLH�)XQNWLRQVZHLVH�YRQ�/LQHDUUHJOHU�6WURPYHUVRU�
JXQJHQ�XQG�HQWKlOW�DOOJHPHLQH�+LQZHLVH�]X�GHUHQ�$QZHQGXQJ��,QVEHVRQGHUH�
ZHUGHQ�GLH�$XVJDQJVFKDUDNWHULVWLNHQ�UHDOHU�XQG�LGHDOHU�6WURPYHUVRUJXQJHQ�
HU|UWHUW��'LHVHV�.DSLWHO�LVW�LQ�IROJHQGH�$EVFKQLWWH�JHJOLHGHUW�

� $XIEDX�XQG�)XQNWLRQVZHLVH�HLQHU�/LQHDUUHJOHU�6WURPYHUVRUJXQJ��DXI�
6HLWH ���

� $XVJDQJVFKDUDNWHULVWLNHQ��DXI�6HLWH ���

� (UZHLWHUXQJ�GHV�6SDQQXQJV��RGHU�6WURPEHUHLFKV��DXI�6HLWH ���

� )HUQSURJUDPPLHUXQJ��DXI�6HLWH ���
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Aufbau und Funktionsweise einer Linearregler-
Stromversorgung

$EELOGXQJ�����]HLJW�GDV�.RQVWUXNWLRQVSULQ]LS�GHU�LQ�GLHVHP�+DQGEXFK�
EHVFKULHEHQHQ�6WURPYHUVRUJXQJHQ��'LH�6WURPYHUVRUJXQJ�EHVWHKW�LP�ZHVHQW�
OLFKHQ�DXV�HLQHP�7UDQVIRUPDWRU��HLQHP�*OHLFKULFKWHU��HLQHP�VFKDOWHQG�DUEHL�
WHQGHQ�9RUUHJOHU��HLQHP�/DGHNRQGHQVDWRU�XQG�HLQHP�6HULHQUHJOHU��DOV�YDULDE�
OHU�:LGHUVWDQG�GDUJHVWHOOW���'HU�VFKDOWHQGH�9RUUHJOHU�PLQLPLHUW�GLH�9HUOXVWOHL�
VWXQJ�GHV�6HULHQUHJOHUV��LQGHP�HU�GHQ�6SDQQXQJVDEIDOO��EHU�GHP�6HULHQUHJOHU�
VWlQGLJ�DXI�HLQHP�P|JOLFKVW�QLHGULJHQ�:HUW�KlOW��'D�GHU�YDULDEOH�:LGHUVWDQG�
GHV�6HULHQUHJOHUV�LQ�:LUNOLFKNHLW�DXV�HLQHP�RGHU�PHKUHUHQ�/HLVWXQJVWUDQVLVWR�
UHQ�EHVWHKW��GLH�LP�OLQHDUHQ�%HUHLFK��.ODVVH�$��DUEHLWHQ��ZHUGHQ�*HUlWH�PLW�
GLHVHP�5HJOHUW\S�RIW�DOV�/LQHDUUHJOHU�6WURPYHUVRUJXQJHQ�EH]HLFKQHW��VLH�
KDEHQ�YLHOH�9RUWHLOH�XQG�VWHOOHQ�PHLVW�GLH�HLQIDFKVWH�XQG�]ZHFNPl�LJVWH�
/|VXQJ�I�U�GLH�)RUGHUXQJ�QDFK�KRKHU�$XVJDQJVOHLVWXQJ�EHL�6W|UDUPXW�XQG�
JHULQJHU�9HUOXVWOHLVWXQJ�GDU��

 Abbildung 7-1. Vereinfachtes Blockschaltbild einer Linearregler-
Stromversorgung

(LQH�/LQHDUUHJOHU�6WURPYHUVRUJXQJ�]HLFKQHW�VLFK�GXUFK�SUl]LVH�5HJHOXQJ�DXV�
XQG�UHDJLHUW�VFKQHOO�DXI�1HW]VSDQQXQJV��XQG�/DVWlQGHUXQJHQ��,Q�%H]XJ�DXI�
1HW]��XQG�/DVWUHJHOJHVFKZLQGLJNHLW�VRZLH�(LQVFKZLQJ]HLW�LVW�VLH�DQGHUHQ�
5HJHOXQJVYHUIDKUHQ��EHUOHJHQ��$X�HUGHP�ZHLVW�VLH�QLHGULJH�:HUWH�I�U�:HOOLJ�
NHLW�XQG�5DXVFKHQ�DXI��LVW�JHJHQ�EHU�bQGHUXQJHQ�GHU�8PJHEXQJVWHPSHUDWXU�
XQHPSILQGOLFK�XQG�GXUFK�LKU�HLQIDFKHV�6FKDOWXQJVNRQ]HSW�VHKU�]XYHUOlVVLJ�

'LH�LQ�GLHVHP�+DQGEXFK�EHVFKULHEHQHQ�6WURPYHUVRUJXQJHQ�VLQG�VROFKH�
/LQHDUUHJOHU�6WURPYHUVRUJXQJHQ��'LH�$XVJDQJVVSDQQXQJ�ZLUG��EHU�GHQ�LQWHU�
QHQ�5HJHONUHLV�SURJUDPPLHUW��'LHVHU�HUIDVVW�GLH�,VW�6SDQQXQJ�DQ�GHQ�$XV�
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JDQJVDQVFKO�VVHQ�XQG�HUKlOW��EHU�GLH�)URQWSODWWH�RGHU�GLH�)HUQSURJUDPPLH�
UXQJVVFKQLWWVWHOOH��*3,%�RGHU�56������HLQ�HQWVSUHFKHQGHV�6WHXHUVLJQDO��'LH�
)HUQSURJUDPPLHUXQJVVFKQLWWVWHOOH�LVW�JHJHQ�EHU�GHU�5HJHOVFKDOWXQJ�XQG�GHP�
(UGSRWHQWLDO�GHU�6WURPYHUVRUJXQJ�GXUFK�2SWRNRSSOHU�LVROLHUW��VLHKH�$EELO�
GXQJ�������

  Abbildung 7-2. Blockschaltbild einer Stromversorgung mit optisch isolierter 
Fernprogrammierungsschnittstelle

GPIB

RS-232

OPTICAL
ISOLATION

POWER
SUPPLY
OUTPUT

CONTROL
DISPLAY

-

+
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Ausgangscharakteristiken

(LQH�LGHDOH�.RQVWDQWVSDQQXQJVTXHOOH�KlWWH�EHL�DOOHQ�)UHTXHQ]HQ�GLH�$XVJDQJV�
LPSHGDQ]�1XOO��)ROJOLFK�Z�UGH��ZLH�LQ�$EELOGXQJ�����GDUJHVWHOOW��EHL�DOOHQ�GXUFK�
bQGHUXQJHQ�GHV�/DVWZLGHUVWDQGV�KHUYRUJHUXIHQ�bQGHUXQJHQ�GHV�$XVJDQJV�
VWURPV�GLH�$XVJDQJVVSDQQXQJ�NRQVWDQW�EOHLEHQ�

Abbildung 7-3. Ideale Konstant-           Abbildung 7-4. Ideale Konstantstrom-
                   spannungsquelle                                   quelle

(LQH�LGHDOH�.RQVWDQWVWURPTXHOOH�KlWWH�EHL�DOOHQ�)UHTXHQ]HQ�HLQH�XQHQGOLFK�
KRKH�$XVJDQJVLPSHGDQ]��)ROJOLFK�Z�UGH�VLH��ZLH�LQ�$EELOGXQJ�����GDUJHVWHOOW��
DXI�HLQH�bQGHUXQJ�GHV�/DVWZLGHUVWDQGV�PLW�HLQHU�bQGHUXQJ�GHU�$XVJDQJVVSDQ�
QXQJ�UHDJLHUHQ��GLH�JHUDGH�JUR��JHQXJ�ZlUH��GHQ�$XVJDQJVVWURP�NRQVWDQW�]X�
KDOWHQ�

'LH�LQ�GLHVHP�+DQGEXFK�EHVFKULHEHQHQ�6WURPYHUVRUJXQJHQ�N|QQHQ�ZDKO�
ZHLVH�DOV�.RQVWDQWVSDQQXQJVTXHOOH��&9��&RQVWDQW�9ROWDJH��RGHU�.RQVWDQW�
VWURPTXHOOH��&&��&RQVWDQW�&XUUHQW��EHWULHEHQ�ZHUGHQ��8QWHU�EHVWLPPWHQ��
DX�HUJHZ|KQOLFKHQ�8PVWlQGHQ�DUEHLWHW�GLH�6WURPYHUVRUJXQJ�LQ�NHLQHU�GLHVHU�
EHLGHQ�%HWULHEVDUWHQ��VLH�LVW�GDQQ�§XQJHUHJHOW¨�
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$EELOGXQJ�����]HLJW�GLH�YHUVFKLHGHQHQ�$XVJDQJVEHWULHEVDUWHQ�GLHVHU�6WURPYHU�
VRUJXQJHQ��'HU�$UEHLWVSXQNW�OLHJW�HQWZHGHU�REHUKDOE�RGHU�XQWHUKDOE�GHU�
*HUDGHQ�5L� �5C��'LHVH�HQWVSULFKW�GHU�/DVW��EHL�ZHOFKHU�GLH�$XVJDQJVVSDQQXQJ�
XQG�GHU�$XVJDQJVVWURP�GHQ�SURJUDPPLHUWHQ�:HUWHQ�HQWVSUHFKHQ��hEHUVFKUHL�
WHW�GHU�/DVWZLGHUVWDQG�5L�GHQ�:HUW�5C��GRPLQLHUW�GLH�$XVJDQJVVSDQQXQJ��GD�
GDQQ�GHU�6WURP�QLHGULJHU�DOV�GHU�SURJUDPPLHUWH�:HUW�LVW��0DQ�VDJW�GDQQ��GLH�
6WURPYHUVRUJXQJ�VHL�LQ�GHU�%HWULHEVDUW�.RQVWDQWVSDQQXQJ��&9���,P�3XQNW���
KDW�GLH�/DVW�HLQHQ�K|KHUHQ�:LGHUVWDQGVZHUW��LP�9HUJOHLFK�]X�5C���GLH�$XV�
JDQJVVSDQQXQJ�HQWVSULFKW�GHP�SURJUDPPLHUWHQ�:HUW��XQG�GHU�$XVJDQJVVWURP�
OLHJW�XQWHUKDOE�GHV�SURJUDPPLHUWHQ�:HUWHV��'LH�6WURPYHUVRUJXQJ�LVW�LQ�GHU�
%HWULHEVDUW�.RQVWDQWVSDQQXQJ��XQG�GHU�SURJUDPPLHUWH�6WURPZHUW�GLHQW�DOV�
6WURPEHJUHQ]XQJ�

Abbildung 7-5. Ausgangscharakteristiken

8QWHUVFKUHLWHW�GHU�/DVWZLGHUVWDQG�5L�GHQ�:HUW�5C��GRPLQLHUW�GHU�$XVJDQJV�
VWURP��GD�GDQQ�GLH�6SDQQXQJ�QLHGULJHU�DOV�GHU�SURJUDPPLHUWH�:HUW�LVW��0DQ�
VDJW�GDQQ��GLH�6WURPYHUVRUJXQJ�VHL�LQ�GHU�%HWULHEVDUW�.RQVWDQWVWURP��&&���,P�
3XQNW���KDW�GLH�/DVW�HLQHQ�QLHGULJHUHQ�:LGHUVWDQGVZHUW��LP�9HUJOHLFK�]X�5C���
GLH�$XVJDQJVVSDQQXQJ�LVW�QLHGULJHU�DOV�GHU�SURJUDPPLHUWH�:HUW��XQG�GHU�
$XVJDQJVVWURP�HQWVSULFKW�GHP�SURJUDPPLHUWHQ�:HUW��'LH�6WURPYHUVRUJXQJ�
LVW�LQ�GHU�%HWULHEVDUW�.RQVWDQWVWURP��XQG�GHU�SURJUDPPLHUWH�6SDQQXQJVZHUW�
GLHQW�DOV�6SDQQXQJVEHJUHQ]XQJ�
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Ungeregelter Zustand
)DOOV�GLH�6WURPYHUVRUJXQJ�LQ�HLQHQ�=XVWDQG��EHUJHKW��GHU�ZHGHU�.RQVWDQW�
VSDQQXQJ�QRFK�.RQVWDQWVWURP�GDUVWHOOW��DUEHLWHW�VLH�XQJHUHJHOW��,Q�GLHVHP�
=XVWDQG�VLQG�$XVJDQJVVSDQQXQJ�XQG�$XVJDQJVVWURP�QLFKW�YRUKHUVDJEDU��'HU�
XQJHUHJHOWH�=XVWDQG�NDQQ�GLH�)ROJH�HLQHU�]X�JHULQJHQ�1HW]VSDQQXQJ�VHLQ��(U�
WULWW�PHLVW�QXU�NXU]]HLWLJ�DXI��:HQQ�EHLVSLHOVZHLVH�HLQ�JUR�HU�6SDQQXQJV�
VSUXQJ�SURJUDPPLHUW�LVW��ZLUG�GHU�$XVJDQJVNRQGHQVDWRU�RGHU�HLQH�JUR�H�
NDSD]LWLYH�/DVW�PLW�GHP�YRQ�GHU�6WURPEHJUHQ]XQJ�YRUJHJHEHQHQ�0D[LPDO�
VWURP�DXIJHODGHQ��:lKUHQG�GHV�$QVWLHJV�GHU�$XVJDQJVVSDQQXQJ�EHILQGHW�VLFK�
GLH�6WURPYHUVRUJXQJ�LP�XQJHUHJHOWHQ�=XVWDQG��$XFK�ZlKUHQG�GHV�hEHUJDQJV�
YRQ�.RQVWDQWVSDQQXQJ�]X�.RQVWDQWVWURP�XQG�EHL�HLQHP�.XU]VFKOXVV�GHV�
$XVJDQJV�NDQQ�ZlKUHQG�GHU�hEHUJDQJV]HLW�NXU]]HLWLJ�GHU�XQJHUHJHOWH�=XVWDQG�
DXIWUHWHQ�

Störsignale
(LQH�LGHDOH�6WURPYHUVRUJXQJ�OLHIHUW�HLQH�Y|OOLJ�§VDXEHUH¨�$XVJDQJVVSDQQXQJ�
RKQH�MHJOLFKH�6W|UVLJQDOH�]ZLVFKHQ�GHQ�EHLGHQ�$XVJlQJHQ�RGHU�]ZLVFKHQ�
HLQHP�GHU�$XVJlQJH�XQG�0DVVH��(LQH�UHDOH�6WURPYHUVRUJXQJ�]HLJW�]ZLVFKHQ�
GHQ�$XVJlQJHQ�HLQH�5DXVFKVSDQQXQJ��XQG�YRQ�MHGHP�GHU�EHLGHQ�$XVJlQJH�
IOLH�W�GXUFK�MHGH�GRUW�DQJHVFKORVVHQH�,PSHGDQ]�HLQ�5DXVFKVWURP�QDFK�0DVVH��
'LH�5DXVFKVSDQQXQJ�ZLUG�DOV�*HJHQWDNW�6W|UVSDQQXQJ�EH]HLFKQHW�XQG�GHU�
5DXVFKVWURP�DOV�*OHLFKWDNW�6W|UVWURP��$EELOGXQJ�����]HLJW�HLQH�YHUHLQIDFKWH�
'DUVWHOOXQJ�GHU�*HJHQWDNW��XQG�*OHLFKWDNW�5DXVFKTXHOOHQ�

'LH�*HJHQWDNW�6W|UVSDQQXQJ�VHW]W�VLFK�DXV�%UXPPHQ��1HW]IUHTXHQ]�XQG�GHUHQ�
+DUPRQLVFKH��XQG�]XIlOOLJHP�5DXVFKHQ�]XVDPPHQ��%HL�GHQ�LQ�GLHVHP�+DQG�
EXFK�EHVFKULHEHQHQ�6WURPYHUVRUJXQJHQ�WUHWHQ�EHLGH�.RPSRQHQWHQ�QXU�LQ�
JDQ]�JHULQJHP�0D�H�DXI��6RUJIlOWLJH�/HLWXQJVI�KUXQJ�XQG�$EVFKLUPXQJ�
VRUJHQ�I�U�KHUYRUUDJHQGH�:HUWH�

'HU�*OHLFKWDNW�6W|UVWURP�NDQQ�I�U�HPSILQGOLFKH�/DVWHQ�PLW�0DVVHEH]XJ�HLQ�
3UREOHP�GDUVWHOOHQ��%HL�VROFKHQ�6FKDOWXQJHQ�IOLH�W�HLQ�QLHGULJHU��QHW]IUHTXHQ�
WHU�:HFKVHOVWURP�YRQ�GHQ�$XVJlQJHQ�QDFK�0DVVH��-HGH�GD]ZLVFKHQ�OLHJHQGH�
,PSHGDQ]�HU]HXJW�HLQHQ�6SDQQXQJVDEIDOO�LQ�+|KH�GHV�MHZHLOLJHQ�6WURPV�PDO�
GHU�EHWUHIIHQGHQ�,PSHGDQ]��=XU�0LQLPLHUXQJ�GLHVHV�(IIHNWV�N|QQHQ�GLH�$XV�
JDQJVDQVFKO�VVH�XQPLWWHOEDU�DP�*HUlW�JHHUGHW�ZHUGHQ��$OWHUQDWLY�NDQQ�]X�
MHGHU�JHHUGHWHQ�,PSHGDQ]�HLQH�NRPSOHPHQWlUH�YRUJHVHKHQ�ZHUGHQ��VRGDVV�GLH�
HU]HXJWHQ�6SDQQXQJHQ�VLFK�JHJHQVHLWLJ�DXIKHEHQ��%HL�HUGIUHLHQ�/DVWHQ�VWHOOW�
*OHLFKWDNWUDXVFKHQ�QRUPDOHUZHLVH�NHLQ�3UREOHP�GDU�

'LH�$XVJDQJVVSDQQXQJ�lQGHUW�VLFK�DXFK�DXIJUXQG�YRQ�/DVWlQGHUXQJHQ��*UR�H�
/DVWVWU|PH�UXIHQ�HLQHQ�VLJQLILNDQWHQ�6SDQQXQJVDEIDOO��EHU�GHU�$XVJDQJVLPSH�
GDQ]��5��GHU�6WURPYHUVRUJXQJ�KHUYRU��=X�GLHVHP�6SDQQXQJVDEIDOO�DGGLHUW�VLFK�
HLQ�ZHLWHUHU�6SDQQXQJVDEIDOO��EHU�GHP�/DVWOHLWXQJVZLGHUVWDQG��'XUFK�9HU�
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ZHQGXQJ�YRQ�/DVWOHLWXQJHQ�PLW�P|JOLFKVW�JUR�HP�4XHUVFKQLWW�NDQQ�GLHVHU�
6SDQQXQJVDEIDOO�PLQLPLHUW�ZHUGHQ��0LW�+LOIH�YRQ�)�KOHUOHLWXQJHQ�DQ�GHU�/DVW�
NDQQ�GHU�/DVWOHLWXQJVZLGHUVWDQG�NRPSHQVLHUW�ZHUGHQ��§5HPRWH�6HQVLQJ¨��

� �Abbildung 7-6. Vereinfachte Darstellung der Gegentakt- und Gleichtakt-
Rauschquellen

:HQQ�GHU�/DVWZLGHUVWDQG�VLFK�VFKQHOO�lQGHUW��EHLVSLHOVZHLVH�EHLP�6FKOLH�HQ�
HLQHV�5HODLVNRQWDNWHV��HU]HXJHQ�GLH�,QGXNWLYLWlWHQ�GHU�/DVWOHLWXQJ�XQG�GHV�
6WURPYHUVRUJXQJVDXVJDQJV�HLQH�6SDQQXQJVVSLW]H��EHU�GHU�/DVW��'LHVH�6SDQ�
QXQJVVSLW]H�LVW�HLQH�)XQNWLRQ�GHU�bQGHUXQJVJHVFKZLQGLJNHLW�GHV�/DVWVWURPV��
:HQQ�PLW�VHKU�VFKQHOOHQ�/DVWZHFKVHOQ�JHUHFKQHW�ZHUGHQ�PXVV��VROOWH�]XU�
0LQLPLHUXQJ�GLHVHU�6SDQQXQJVVSLW]HQ�HLQ�.RQGHQVDWRU�PLW�JHULQJHP�6HULHQ�
ZLGHUVWDQG�SDUDOOHO�]XU�/DVW�JHVFKDOWHW�ZHUGHQ��

OUTPUT 
TERMINALOUTPUT 

VOLTAGE

COMMON
MODE
NOISE
<1.5 uArms

NORMAL
MODE
NOISE

R

<5mVpp*
<0.5mVrms*
<8mVpp**
<1mVrms**

* Modelle E3640A/41A/44A 
** Modelle E3641A/43A/45A
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Erweiterung des Spannungs- oder Strombereichs

:HQQ�GLH�1HW]VSDQQXQJ�DQ�RGHU��EHU�GHP�1HQQZHUW�OLHJW��NDQQ�GLH�6WURPYHU�
VRUJXQJ�6SDQQXQJHQ�XQG�6WU|PH�OLHIHUQ��GLH��EHU�GHQ�VSH]LIL]LHUWHQ�0D[LPDO�
ZHUWHQ�OLHJHQ��(LQH�hEHUVFKUHLWXQJ�GHU�VSH]LIL]LHUWHQ�0D[LPDOZHUWH�XP�ELV�]X�
���LVW�RKQH�*HIlKUGXQJ�GHU�6WURPYHUVRUJXQJ�P|JOLFK��GDEHL�LVW�MHGRFK�GLH�
(LQKDOWXQJ�GHU�6SH]LILNDWLRQHQ�QLFKW�JHZlKUOHLVWHW���:HQQ�GLH�1HW]VSDQQXQJ�
GDXHUKDIW�DP�REHUHQ�(QGH�GHV�(LQJDQJVVSDQQXQJVEHUHLFKV�OLHJW��DUEHLWHW�GLH�
6WURPYHUVRUJXQJ�ZDKUVFKHLQOLFK�LQQHUKDOE�GHU�6SH]LILNDWLRQHQ��0LW�QRFK�
JU|�HUHU�:DKUVFKHLQOLFKNHLW�DUEHLWHW�GLH�6WURPYHUVRUJXQJ�LQQHUKDOE�GHU�
6SH]LILNDWLRQHQ��ZHQQ�HQWZHGHU�QXU�GLH�$XVJDQJVVSDQQXQJ�RGHU�QXU�GHU�
$XVJDQJVVWURP�GHQ�VSH]LIL]LHUWHQ�:HUW��EHUVFKUHLWHW�

Serienschaltung
'XUFK�6HULHQVFKDOWXQJ�PHKUHUHQ�6WURPYHUVRUJXQJHQ�N|QQHQ�6LH�GLH�$XV�
JDQJVVSDQQXQJ�HUK|KHQ��GLH�UHVXOWLHUHQGH�$XVJDQJVVSDQQXQJ�GDUI�MHGRFK�GLH�
,VRODWLRQVVSDQQXQJ�NHLQHU�GHU�YHUZHQGHWHQ�6WURPYHUVRUJXQJHQ��EHUVFKUHL�
WHQ��(LQH�VROFKH�.RQILJXUDWLRQ�N|QQHQ�6LH�VRZRKO�PLW�HLQHU�HLQ]LJHQ�/DVW��EHU�
DOOH�6WURPYHUVRUJXQJHQ�KLQZHJ�DOV�DXFK�PLW�MH�HLQHU�VHSDUDWHQ�/DVW�SUR�
6WURPYHUVRUJXQJ�EHWUHLEHQ��'LH�6WURPYHUVRUJXQJ�YHUI�JW��EHU�HLQH�6SHUU�
GLRGH�]ZLVFKHQ�GHQ�$XVJDQJVDQVFKO�VVHQ��GDPLW�EHLP�%HWULHE�LQ�6HULH�PLW�
DQGHUHQ�6WURPYHUVRUJXQJHQ�NHLQ�6FKDGHQ�DXIWUHWHQ�NDQQ��ZHQQ�GLH�/DVW�
NXU]JHVFKORVVHQ�ZLUG�RGHU�ZHQQ�HLQH�GHU�6WURPYHUVRUJXQJHQ�XQDEKlQJLJ�YRQ�
GHQ��EULJHQ�HLQJHVFKDOWHW�ZLUG�

%HL�HLQHU�6HULHQVFKDOWXQJ�LVW�GLH�*HVDPW�$XVJDQJVVSDQQXQJ�JOHLFK�GHU�6XPPH�
GHU�$XVJDQJVVSDQQXQJHQ�GHU�HLQ]HOQHQ�6WURPYHUVRUJXQJHQ���'HU�PD[LPDOH�
6WURP�LVW�JOHLFK�GHP�6WURP�MHGHU�HLQ]HOQHQ�6WURPYHUVRUJXQJ��)�U�GLH�(U]LH�
OXQJ�GHU�*HVDPW�$XVJDQJVVSDQQXQJ�PX��MHGH�GHU�6WURPYHUVRUJXQJ�HLQ]HOQ�
HQWVSUHFKHQG�SURJUDPPLHUW�ZHUGHQ�

Parallelschaltung
'XUFK�3DUDOOHOVFKDOWHQ�PHKUHUHU�6WURPYHUVRUJXQJHQ��GLH�LQ�GHU�/DJH�VLQG��
DXWRPDWLVFK�]ZLVFKHQ�GHQ�%HWULHEVDUWHQ�.RQVWDQWVSDQQXQJ�XQG�.RQVWDQW�
VWURP�XP]XVFKDOWHQ��N|QQHQ�6LH�GHQ�PD[LPDOHQ�$XVJDQJVVWURP�HUK|KHQ��'HU�
*HVDPW�$XVJDQJVVWURP�LVW�JOHLFK�GHU�6XPPH�GHU�$XVJDQJVVWU|PH�GHU�HLQ]HO�
QHQ�6WURPYHUVRUJXQJHQ��'LH�$XVJDQJVVWU|PH�GHU�HLQ]HOQHQ�6WURPYHUVRUJXQ�
JHQ�N|QQHQ�VHSDUDW�SURJUDPPLHUW�ZHUGHQ��'LH�$XVJDQJVVSDQQXQJ�HLQHU�GHU�
6WURPYHUVRUJXQJHQ�VROOWH�DXI�GLH�JHZ�QVFKWH�6SDQQXQJ�SURJUDPPLHUW�ZHU�
GHQ�XQG�GLH�GHU��EULJHQ�DXI�HLQHQ�JHULQJI�JLJ�K|KHUHQ�:HUW��/HW]WHUH�OLHIHUQ�
GDQQ�LKUHQ�NRQVWDQWHQ�$XVJDQJVVWURP�XQG�VHQNHQ�LKUH�$XVJDQJVVSDQQXQJ�VR�
ZHLW�DE��ELV�VLH�GHU�$XVJDQJVVSDQQXQJ�GHU�HUVWHQ�6WURPYHUVRUJXQJ�HQWVSULFKW��
GLH�LQ�GHU�%HWULHEVDUW�.RQVWDQWVSDQQXQJ�YHUEOHLEW�XQG�QXU�GHQMHQLJHQ�6WURP�
DQWHLO�OLHIHUW��GHU�]XU�(U]LHOXQJ�GHV�JHIRUGHUWHQ�*HVDPWVWURPV�HUIRUGHUOLFK�LVW�
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Fernprogrammierung

%HL�)HUQSURJUDPPLHUXQJ�NRPPW�HV�KlXILJ�YRU��GDVV�DEUXSWH�$XVJDQJVVSDQ�
QXQJVlQGHUXQJHQ�SURJUDPPLHUW�ZHUGHQ��'LH�ZLFKWLJVWHQ�%HJUHQ]XQJVIDNWR�
UHQ�I�U�GLH�6OHZ�5DWH��6SDQQXQJVlQGHUXQJVJHVFKZLQGLJNHLW��VLQG�GLH�$XV�
JDQJVNDSD]LWlW�XQG�GHU�/DVWZLGHUVWDQG�

Abbildung 7-7. Slew-Rate bei Aufwärtsprogrammierung (volle Last)

$EELOGXQJ�����]HLJW�GLH�(UVDW]VFKDOWXQJ�GHV�6WURPYHUVRUJXQJVDXVJDQJV�XQG�
GLH�6LJQDOIRUP�GHU�$XVJDQJVVSDQQXQJ�]XP�=HLWSXQNW�GHU�$XIZlUWVSURJUDP�
PLHUXQJ��:HQQ�GHU�QHXH�$XVJDQJVZHUW�SURJUDPPLHUW�LVW��HUNHQQW�GLH�5HJHO�
VFKDOWXQJ��GDVV�GLH�PRPHQWDQH�$XVJDQJVVSDQQXQJ�QLHGULJHU�DOV�JHIRUGHUW�LVW��
XQG�JLEW�I�U�GHQ�6HULHQUHJOHU�GHQ�0D[LPDOZHUW�,/��6WURPEHJUHQ]XQJ�RGHU�
SURJUDPPLHUWHU�.RQVWDQWVWURPZHUW��YRU��

'LHVHU�.RQVWDQWVWURP�,/�OlGW�GLH�$XVJDQJVNDSD]LWlW�&2��ZHOFKHU�GHU�/DVW�
ZLGHUVWDQG�5/�SDUDOOHOJHVFKDOWHW�LVW��'LH�$XVJDQJVVSDQQXQJ�VWHLJW�DV\PSWR�
WLVFK�ELV�DXI�GHQ�:HUW�,/5/�DQ��GLHVH�:HUW�LVW�K|KHU�DOV�GHU�SURJUDPPLHUWH�QHXH�
$XVJDQJVVSDQQXQJVZHUW��'LH�*HVFKZLQGLJNHLW�GHV�6SDQQXQJVDQVWLHJV�ZLUG�
GXUFK�GLH�=HLWNRQVWDQWH�5/&/�EHVWLPPW��

1DFK�(UUHLFKHQ�GHV�QHX�SURJUDPPLHUWHQ�6SDQQXQJVZHUWHV�QLPPW�GHU�.RQ�
VWDQWVSDQQXQJVUHJOHU�VHLQH�QRUPDOH�)XQNWLRQ�ZLHGHU�DXI�XQG�KlOW�GLH�6SDQ�
QXQJ�DXI�GLHVHP�:HUW�NRQVWDQW��'LH�$QVWLHJV]HLW�NDQQ�DOVR�QDFK�GHU�LQ�
$EELOGXQJ�����DQJHJHEHQHQ�)RUPHO�QlKHUXQJVZHLVH�EHVWLPPW�ZHUGHQ�
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:HQQ�DQ�GHQ�$XVJDQJVDQVFKO�VVHQ�GHU�6WURPYHUVRUJXQJ�NHLQH�/DVW�DQJH�
VFKORVVHQ�LVW��VWHLJW�GLH�$XVJDQJVVSDQQXQJ�EHL�$XIZlUWVSURJUDPPLHUXQJ�
OLQHDU�PLW�GHU�*HVFKZLQGLJNHLW�&2�,/�DQ��XQG�GLH�N�U]HVWP|JOLFKH�$XIZlUWV�
SURJUDPPLHU]HLW�EHWUlJW�75� �&2�(���(���,/�

Abbildung 7-8. Slew-Rate bei Abwärtsprogrammierung 

%HL�$EZlUWVSURJUDPPLHUXQJ��VLHKH�$EELOGXQJ������HUNHQQW�GLH�5HJHOVFKDO�
WXQJ��GDVV�GLH�$XVJDQJVVSDQQXQJ�K|KHU�DOV�JHIRUGHUW�LVW��XQG�VSHUUW�GHQ�
6HULHQUHJOHU�Y|OOLJ��'LH�$XVJDQJVNDSD]LWlW�NDQQ�VLFK�GDQQ�QXU��EHU�GHQ�
/DVWZLGHUVWDQG�XQG�GLH�LQWHUQH�6WURPTXHOOH��,6��HQWODGHQ��

%HL�IHKOHQGHU�/DVW�IlOOW�GLH�$XVJDQJVVSDQQXQJ�PLW�GHU�*HVFKZLQGLJNHLW�,6�&2�
OLQHDU�DE��ELV�VLH�GHQ�QHX�SURJUDPPLHUWHQ�:HUW�HUUHLFKW��%HL�YROOHU�/DVW�IlOOW�
GLH�$XVJDQJVVSDQQXQJ�H[SRQHQWLHOO�XQG�VFKQHOOHU�DE�

:HLO�EHL�GHQ�PHLVWHQ�6WURPYHUVRUJXQJHQ�GLH�$XVJDQJV��XQG�/DVWNDSD]LWlWHQ�
EHL�$EZlUWVSURJUDPPLHUXQJ�QLFKW�GXUFK�HLQ�DNWLYHV�(OHPHQW�HQWODGHQ�ZHU�
GHQ��LVW�EHL�GLHVHQ�6WURPYHUVRUJXQJHQ�GLH�$EZlUWVSURJUDPPLHU]HLW�ZHVHQW�
OLFK�OlQJHU�DOV�GLH�$XIZlUWVSURJUDPPLHU]HLW�
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Spezifikationen
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Spezifikationen

$XI�GHQ�IROJHQGHQ�6HLWHQ�VLQG�GLH�6SH]LILNDWLRQHQ�GHU�6WURPYHUVRUJXQJHQ�
DXIJHOLVWHW��+LHUEHL�KDQGHOW�HV�VLFK�XP�JDUDQWLHUWH�WHFKQLVFKH�'DWHQ��GLH�EHL�
%HODVWXQJ�PLW�HLQHP�RKPVFKHQ�:LGHUVWDQG�XQG�I�U�GHQ�7HPSHUDWXUEHUHLFK�
YRQ���ELV����&�JHOWHQ��'LH�DX�HUGHP�DQJHJHEHQHQ�]XVlW]OLFKHQ�'DWHQ�VLQG�
NRQVWUXNWLRQVEHGLQJWH�RGHU�JHPHVVHQH�/HLVWXQJVPHUNPDOH��GLH�QLFKW�JDUDQ�
WLHUW�ZHUGHQ��,P�.DSLWHO�6HUYLFH�,QIRUPDWLRQHQ�ZHUGHQ�3UR]HGXUHQ�]XU�
9HULILNDWLRQ�GHU�6SH]LILNDWLRQHQ�EHVFKULHEHQ��
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Spezifikationen

Tabelle 8-1 Spezifikationen

>�@'LH�*HQDXLJNHLWVVSH]LILNDWLRQHQ�JHOWHQ�QDFK�HLQVW�QGLJHP�:DUPODXIHQ
�RKQH�/DVW�XQG�QDFK�.DOLEULHUXQJ�EHL�HLQHU�7HPSHUDWXU�YRQ����&�

                            Parameter E3640A E3641A E3642A E3643A E3644A E3645A
Ausgangswerte  
(0°C bis 40°C)

Unterer 
Bereich

0 bis +8 V/
0 bis 3 A

0 bis +35 V/
0 bis 0.8 A

0 bis +8 V/
0 bis 5 A

0 bis +35 
V/
0 bis 1.4 A

0 bis +8 V/
0 bis 8 A

0 bis +35 V/
0 bis 2.2 A

Oberer 
Bereich

0 bis +20 V/
0 bis 1.5 A

0 bis +60 V/
0 bis 0.5 A

0 bis +20 V/
0 bis 2.5 A

0 bis +60 
V/
0 bis 0.8 A

0 bis +20 V/
0 bis 4 A

0 bis +60 V/
0 bis 1.3 A

Programmiergenauigkeit [1] 
12 Monate (25°C ± 5°C), ±(% 
Ausgangswert + Offset)

Spannung <0.05% + 10 mV

Strom <0.2% + 10 mA

Rückmeldegenauigkeit [1] 
12 Monate (über GPIB oder
RS-232 oder Frontplatte, 
bezogen auf tatsächlichen 
Ausgangswert (25°C ± 5°C), 
±(% Ausgangswert + Offset)

Spannung <0.05% + 5 mV

Strom <0.15% + 5 mA

Welligkeit und Rauschen  
(Ausgänge erdfrei oder ein 
Ausgang geerdet, 20 Hz bis 
20 MHz)

Gegen-
takt-Stör-
spannung

<0.5 mVeff
5 mVss

<1 mVeff
8 mVss

<0.5 mVeff
5 mVss

<1 mVeff
8 mVss

<0.5mVeff
5 mVss

<1 mVeff
8 mVss

Gleich-
takt-Stör-
strom

<4 mAeff

Gleich-
takt-Stör-
strom

<1.5 uAeff

Lastregelung , 
±(% Ausgangswert + Offset)

Spannung <0.01% + 3 mV

Strom <0.01% + 250 uA

Netzregelung , 
±(% Ausgangswert + Offset)

Spannung <0.01% + 3 mV

Strom <0.01% + 250 uA

Programmierauflösung Spannung <5 mV

Strom <1 mA

Rückmeldeauflösung Spannung <2 mV

Strom <1 mA

Display-Auflösung Spannung 10 mV

Strom 1 mA
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Anstiegszeit

1DFK�HLQHU�bQGHUXQJ�GHV�$XVJDQJVVWURPV�YRQ�YROOHU�DXI�KDOEH�/DVW��RGHU�
XPJHNHKUW��EHQ|WLJW�GLH�6WURPYHUVRUJXQJ�ZHQLJHU�DOV����µV��XP�ZLHGHU�GHQ�
YRULJHQ�$XVJDQJVZHUW�ELV�DXI�HLQH�$EZHLFKXQJ�YRQ�PD[LPDO����P9�]X�
HUUHLFKHQ�

Programmierzeit 

:HQQ�GLH�6WURPYHUVRUJXQJ��EHU�GLH�*3,%��RGHU�56�����6FKQLWWVWHOOH�HLQHQ�
%HIHKO�VOLTage�RGHU�APPLy�HPSIlQJW��GHU�HLQH�bQGHUXQJ�GHU�$XVJDQJV�
VSDQQXQJ�YRQ����DXI�����HU]ZLQJW��GDXHUW�HV�ELV�]XU�$XVJDEH�GHV�QHXHQ�:HUWHV�
ZHQLJHU�DOV����PV�

OVP-Genauigkeit ������$XVJDQJVZHUW���2IIVHW�

������������9

Aktivierungszeit ��'LH�PLWWOHUH�=HLW�DE�GHP�$XIWUHWHQ�HLQHV�hEHUVSDQQXQJV�
]XVWDQGV�ELV�]XP�$EIDOOHQ�GHU�$XVJDQJVVSDQQXQJ�

�����PV�EHL�HLQHU�$QVSUHFKVFKZHOOH�JU|�HU�RGHU�JOHLFK���9

����PV�EHL�HLQHU�$QVSUHFKVFKZHOOH�NOHLQHU�DOV���9
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Zusätzliche Daten

Table 8-2. Zusätzliche Daten

Fernfühlungsfunktion (“Remote Sensing”)

6SDQQXQJVDEIDOO 0D[����9�SUR�/HLWXQJ

/DVWUHJHOXQJ 3UR���9ROW�ODVWVWURPEHGLQJWHP�6SDQQXQJVDEIDOO��EHU�GHU�
3OXV�/DVWOHLWXQJ�VLQG���P9�]XU�6SH]LILNDWLRQ�KLQ]X]XUHFKQHQ�

/DVWVSDQQXQJ 'HU�6SDQQXQJVDEIDOO��EHU�GHQ�/DVWOHLWXQJHQ�LVW�YRQ�GHU�
VSH]LIL]LHUWHQ�1HQQDXVJDQJVVSDQQXQJ�]X�VXEWUDKLHUHQ��

Temperaturkoeffizient, ±(% Ausgangswert + Offset)

0D[LPDOH�bQGHUXQJ�GHV�$XVJDQJV��5�FNPHOGHZHUWHV�SUR��&�QDFK����PLQ�WL�
JHP�:DUPODXIHQ

6SDQQXQJ �����������P9

6WURP �����������P$

Stabilität, ±(% Ausgangswert + Offset)

bQGHUXQJ�GHV�$XVJDQJVZHUWHV��EHU�DFKW�6WXQGHQ�EHL�NRQVWDQWHQ�/DVW���1HW]�
VSDQQXQJV��XQG�7HPSHUDWXUEHGLQJXQJHQ��GLH�DQJHJHEHQHQ�:HUWH�JHOWHQ�QDFK�
���PLQ�WLJHP�:DUPODXIHQ�

6SDQQXQJ �����������P9

6WURP ����������P$

Ausgangsspannungs-Überschwingen

:lKUHQG�GHV�(LQVFKDOWHQV�RGHU�$XVVFKDOWHQV�GHU�6WURPYHUVRUJXQJ�EHWUlJW�
GDV�hEHUVFKZLQJHQ�DP�3OXV�$XVJDQJ�QLFKW�PHKU�DOV���9��ZHQQ�GLH�$XVJDQJV�
VSDQQXQJ�DXI�ZHQLJHU�DOV���9�SURJUDPPLHUW�LVW��LVW�VLH�DXI���9�RGHU�K|KHU�
SURJUDPPLHUW��VR�WULWW�NHLQ�hEHUVFKZLQJHQ�DXI�

Parameter E3640A E3641A E3642A E3643A E3644A E3645A
Programmier-
bereich  (max. 
programmierbare 
Ausgangswerte)

Unterer 
Bereich

0 bis +8.24 V/
0 bis 3.09 A

0 bis +36.05 
V/
0 bis 0.824 A

0 bis +8.24 V/
0 bis 5.15 A

0 bis +36.05 
V/
0 bis 1.442 A

0 bis +8.24 V/
0 bis 8.24 A

0 bis +36.05 
V/
0 bis 2.266 A

Oberer 
Bereich

0 bis +20.6 V/
0 bis 1.545 A

0 bis +61.8 V/
0 bis 0.515 A

0 bis +20.6V/
0 bis 2.575 A

0 bis +61.8V/
0 bis 0.824 A

0 bis +20.6 V/
0 bis 4.12 A

0 bis +61.8V/
0 bis 1.339 A

OVP 1 V bis 22 V 1 V bis 66 V 1 V bis 22 V 1 V bis 66 V 1 V bis 22 V 1 V bis 66 V
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Befehlssprache

6&3,��6WDQGDUG�&RPPDQGV�IRU�3URJUDPPDEOH�,QVWUXPHQWV�

Interne Speicher für Einstellungen

)�QI�QLFKWIO�FKWLJH�5HJLVWHU�I�U�(LQVWHOOXQJHQ

Empfohlenes Kalibrierintervall

��-DKU

Ausgangsisolationsspannung (maximal, gegenüber Gehäusemasse)

�����9GF�EHL�9HUZHQGXQJ�QLFKW�LVROLHUWHU�.XU]VFKOXVVEU�FNHQ�]ZLVFKHQ�GHQ�
$XVJlQJHQ�XQG�)�KOHUOHLWXQJVDQVFKO�VVHQ�

������9GF�EHL�9HUZHQGXQJ�LVROLHUWHU�.XU]VFKOXVVEU�FNHQ�]ZLVFKHQ�GHQ�
$XVJlQJHQ�XQG�)�KOHUOHLWXQJVDQVFKO�VVHQ�

Netzspannung (über zwei Schalter wählbar)

6WDQGDUG ����9DF�����������ELV��� +]

2SW��(� ����9DF�����������ELV��� +]

2SW��(� ����9DF�����������ELV��� +]

Maximale Leistungsaufnahme

Kühlung

.�KOYHQWLODWRU

Betriebstemperatur

��ELV����&�I�U�YROOH�$XVJDQJVOHLVWXQJ

E3640A E3641A E3642A E3643A E3644A E3645A
105 VA 105 VA 205 VA 175 VA 300 VA 270 VA
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Lagerungstemperatur

¥���ELV����&

Umgebungsbedingungen

'LHVH�6WURPYHUVRUJXQJHQ�VLQG�]XU�9HUZHQGXQJ�LQ�,QQHQUlXPHQ�EHVWLPPW��
,QVWDOODWLRQVNDWHJRULH�,,��5HLQKHLWVJUDG����0D[LPDOH�/XIWIHXFKWH������
+|KHQODJH�ELV������P�

Gewicht

Abmessungen*

����PP�%�[����PP�+�[�����PP�7

6LHKH�0D�VNL]]HQ�

Abbildung 8-1. Abmessungen der Stromversorgungen Agilent E3640A/41A/42A/
43A/44A/45A

E3640A E3641A E3642A E3643A E3644A E3645A

Nettogewicht 5,3 kg 5,2 kg 6,3 kg  6,2 kg 6,6 kg 6,7 kg

Versandgewicht 7,2 kg 7,1 kg 8,2 kg  8,1 kg 8,5 kg 8,6 kg
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Abbildung 8-2. Abmessungen für Gestelleinbau



Anhang 

Service-Informationen



172

Service Information

7KLV�FKDSWHU�FRQWDLQV�SURFHGXUHV�WR�YHULI\�WKDW�WKH�SRZHU�VXSSO\�LV�RSHUDWLQJ�
QRUPDOO\�DQG�LV�ZLWKLQ�SXEOLVKHG�VSHFLILFDWLRQV��6HH�SDJH ������7KH�SRZHU�
VXSSO\�PXVW�SDVV�WKH�FRPSOHWH�VHOI�WHVW�EHIRUH�FDOLEUDWLRQ�RU�DQ\�RI�WKH�
YHULILFDWLRQ�RU�SHUIRUPDQFH�WHVWV�FDQ�EH�SHUIRUPHG��,I�WKH�VXSSO\�IDLOV�DQ\�RI�
WKH�WHVWV�RU�LI�DEQRUPDO�WHVW�UHVXOWV�DUH�REWDLQHG��UHIHU�WR�WKH�WURXEOHVKRRWLQJ�
KLQWV�LQ�WKLV�GRFXPHQW��7KLV�FKDSWHU�KDV�WKUHH�PDLQ�VHFWLRQV�IRU�

� 5HWXUQLQJ�D�IDLOHG�SRZHU�VXSSO\�WR�$JLOHQW�7HFKQRORJLHV�IRU�VHUYLFH�
RU�UHSDLU

� 2SHUDWLQJ�&KHFNOLVW¶�RQ�SDJH����

� 7\SHV�RI�6HUYLFH�$YDLODEOH¶�RQ�SDJH����

� 5HSDFNLQJ�IRU�6KLSPHQW¶�RQ�SDJH����

� (OHFWURVWDWLF�'LVFKDUJH��(6'��3UHFDXWLRQV¶�RQ�SDJH����

� 6XUIDFH�0RXQW�5HSDLU¶�RQ�SDJH����

� 7R�5HSODFH�WKH�3RZHU�/LQH�)XVH¶�RQ�SDJH����

� 7URXEOHVKRRWLQJ�+LQWV¶�RQ�SDJH����

� 6HOI�7HVW�3URFHGXUHV¶�VWDUWLQJ�RQ�SDJH����

� *HQHUDO�'LVDVVHPEO\¶�RQ�SDJH����

� 9HULILFDWLRQ�	�SHUIRUPDQFH�WHVW�SURFHGXUHV�DQG�FDOLEUDWLRQ�
SURFHGXUH

� 5HFRPPHQGHG�7HVW�(TXLSPHQW¶�RQ�SDJH����

� 7HVW�&RQVLGHUDWLRQV¶�RQ�SDJH����

� 2SHUDWLRQ�9HULILFDWLRQ�DQG�3HUIRUPDQFH�7HVWV¶�RQ�SDJH����

� 0HDVXUHPHQW�7HFKQLTXHV¶�VWDUWLQJ�RQ�SDJH����

� &RQVWDQW�9ROWDJH��&9��9HULILFDWLRQV¶�VWDUWLQJ�RQ�SDJH����

� &RQVWDQW�&XUUHQW��&&��9HULILFDWLRQV¶�VWDUWLQJ�RQ�SDJH����

� &RPPRQ�0RGH�&XUUHQW�1RLVH¶�RQ�SDJH����

� 3HUIRUPDQFH�7HVW�5HFRUG�IRU�<RXU�3RZHU�6XSSO\¶�VWDUWLQJ�RQ�SDJH����

� &DOLEUDWLRQ�5HIHUHQFH¶�RQ�SDJH����

� *HQHUDO�&DOLEUDWLRQ�$GMXVWPHQW�3URFHGXUH¶�VWDUWLQJ�RQ�SDJH����

� &DOLEUDWLRQ�5HFRUG�IRU�<RXU�3RZHU�6XSSO\¶�VWDUWLQJ�RQ�SDJH����

� &DOLEUDWLRQ�(UURU�0HVVDJHV¶�RQ�SDJH����

� 5HSODFHDEOH�SDUWV�OLVW��FRPSRQHQW�ORFDWRU�GLDJUDP��DQG�VFKHPDWLFV
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Operating Checklist

%HIRUH�UHWXUQLQJ�\RXU�SRZHU�VXSSO\�WR�$JLOHQW�7HFKQRORJLHV�IRU�VHUYLFH�RU�
UHSDLU�FKHFN�WKH�IROORZLQJ�LWHPV�

Is the Power Supply Inoperative?
��9HULI\�WKDW�WKH�DF�SRZHU�FRUG�LV�FRQQHFWHG�WR�WKH�SRZHU�VXSSO\�

��9HULI\�WKDW�WKH�IURQW�SDQHO�SRZHU�VZLWFK�KDV�EHHQ�SXVKHG�

��9HULI\�WKDW�WKH�SRZHU�OLQH�IXVH�LV�LQVWDOOHG�DQG�QRW�RSHQ��6HH�SDJH ����

��9HULI\�WKH�SRZHU�OLQH�YROWDJH�VHWWLQJ�

See “Falls die Stromversorgung sich nicht einschalten lässt.” on page 22.

Does the Power Supply Fail Self-Test?
��9HULI\�WKDW�WKH�FRUUHFW�SRZHU�OLQH�YROWDJH�LV�VHOHFWHG�

See “Falls die Stromversorgung sich nicht einschalten lässt.” on page 22.

��5HPRYH�DOO�ORDG�FRQQHFWLRQV�WR�WKH�SRZHU�VXSSO\�

Ensure that all terminal connections are removed while the self-test is 
performed.
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Types of Service Available

,I�\RXU�SRZHU�VXSSO\�IDLOV�ZLWKLQ�WKUHH�\HDUV�RI�RULJLQDO�SXUFKDVH��$JLOHQW�
7HFKQRORJLHV�ZLOO�UHSDLU�RU�UHSODFH�LW�IUHH�RI�FKDUJH��,I�\RXU�XQLW�IDLOV�DIWHU�\RXU�
WKUHH�\HDU�ZDUUDQW\�H[SLUHV��$JLOHQW�7HFKQRORJLHV�ZLOO�UHSDLU�RU�UHSODFH�LW�DV�D�
YHU\�FRPSHWLWLYH�SULFH��$JLOHQW�ZLOO�PDNH�WKH�GHFLVLRQ�ORFDOO\�ZKHWKHU�WR�UHSDLU�
RU�UHSODFH�\RXU�XQLW�

Standard Repair Service (worldwide)
&RQWDFW�\RXU�QHDUHVW�$JLOHQW�6HUYLFH�&HQWHU��7KH\�ZLOO�DUUDQJH�WR�KDYH�\RXU�
SRZHU�VXSSO\�UHSDLUHG�RU�UHSODFHG�

Express Exchange (U.S.A. only)
<RX�FDQ�UHFHLYH�D�UHSODFHPHQW�SRZHU�VXSSO\�YLD�RYHUQLJKW�VKLSPHQW�IRU�ORZ�
GRZQWLPH�

� &DOO����������������DQG�DVN�IRU�©©([SUHVV�([FKDQJH�ªª

� <RX�ZLOO�EH�DVNHG�IRU�\RXU�VKLSSLQJ�DGGUHVV�DQG�D�FUHGLW�FDUG�QXPEHU�WR�
JXDUDQWHH�UHWXUQ�RI�\RXU�IDLOHG�SRZHU�VXSSO\�

� ,I�\RX�GR�QRW�UHWXUQ�\RXU�IDLOHG�SRZHU�VXSSO\�ZLWKLQ����GD\V��\RXU�FUHGLW�
FDUG�ZLOO�EH�ELOOHG�IRU�D�QHZ�SRZHU�VXSSO\�

� ,I�\RX�FKRRVH�QRW�WR�VXSSO\�D�FUHGLW�FDUG�QXPEHU��\RX�ZLOO�EH�DVNHG�WR�VHQG�
\RXU�IDLOHG�XQLW�WR�D�GHVLJQDWHG�$JLOHQW�6HUYLFH�&HQWHU��$IWHU�WKH�IDLOHG�XQLW�
LV�UHFHLYHG��$JLOHQW�ZLOO�VHQG�\RXU�UHSODFHPHQW�XQLW�

� $JLOHQW�ZLOO�LPPHGLDWHO\�VHQG�D�UHSODFHPHQW�SRZHU�VXSSO\�WR�\RX�YLD�
RYHUQLJKW�VKLSPHQW�

� 7KH�UHSODFHPHQW�XQLW�ZLOO�KDYH�D�GLIIHUHQW�VHULDO�QXPEHU�WKDQ�\RXU�IDLOHG�
XQLW�

� ,I�\RX�FDQ�QRW�DFFHSW�D�QHZ�VHULDO�QXPEHU�IRU�WKH�UHSODFHPHQW�XQLW��XVH�WKH�
6WDQGDUG�5HSDLU�6HUYLFH�RSWLRQ�GHVFULEHG�DERYH�

� ,I�\RXU�IDLOHG�XQLW�ZDV�©©LQ�ZDUUDQW\�ªª�\RXU�UHSODFHPHQW�XQLW�FRQWLQXHV�WKH�
RULJLQDO�WKUHH�\HDU�ZDUUDQW\�SHULRG��<RX�ZLOO�QRW�EH�ELOOHG�IRU�WKH�
UHSODFHPHQW�XQLW�DV�ORQJ�DV�WKH�IDLOHG�XQLW�LV�UHFHLYHG�E\�$JLOHQW�

� ,I�\RXU�WKUHH�\HDU�ZDUUDQW\�KDV�H[SLUHG��$JLOHQW�ZLOO�ELOO�\RX�IRU�WKH�SRZHU�
VXSSO\�H[FKDQJH�SULFH���OHVV�WKDQ�D�QHZ�XQLW�SULFH��$JLOHQW�ZDUUDQWV�
H[FKDQJH�XQLWV�DJDLQVW�GHIHFWV�IRU����GD\V�
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Repacking for Shipment

)RU�WKH�([SUHVV�([FKDQJH�6HUYLFH�GHVFULEHG�RQ�WKH�SUHYLRXV�SDJH��UHWXUQ�\RXU�
IDLOHG�SRZHU�VXSSO\�WR�WKH�GHVLJQDWHG�$JLOHQW�6HUYLFH�&HQWHU�XVLQJ�WKH�VKLSSLQJ�
FDUWRQ�RI�WKH�H[FKDQJH�XQLW��$�VKLSSLQJ�ODEHO�ZLOO�EH�VXSSOLHG��$JLOHQW�ZLOO�
QRWLI\�\RX�ZKHQ�\RXU�IDLOHG�XQLW�KDV�EHHQ�UHFHLYHG�

,I�WKH�LQVWUXPHQW�LV�WR�EH�VKLSSHG�WR�$JLOHQW�IRU�VHUYLFH�RU�UHSDLU��EH�VXUH�WR�

� $WWDFK�D�WDJ�WR�WKH�SRZHU�VXSSO\�LGHQWLI\LQJ�WKH�RZQHU�DQG�LQGLFDWLQJ�WKH�
UHTXLUHG�VHUYLFH�RU�UHSDLU��,QFOXGH�WKH�LQVWUXPHQW�PRGHO�QXPEHU�DQG�IXOO�
VHULDO�QXPEHU�

� 3ODFH�WKH�SRZHU�VXSSO\�LQ�LWV�RULJLQDO�FRQWDLQHU�ZLWK�DSSURSULDWH�SDFNDJLQJ�
PDWHULDO�

� 6HFXUH�WKH�FRQWDLQHU�ZLWK�VWURQJ�WDSH�RU�PHWDO�EDQGV�

,I�WKH�RULJLQDO�VKLSSLQJ�FRQWDLQHU�LV�QRW�DYDLODEOH��SODFH�\RXU�XQLW�LQ�D�FRQWDLQHU�
ZKLFK�ZLOO�HQVXUH�DW�OHDVW���LQFKHV�RI�FRPSUHVVLEOH�SDFNDJLQJ�PDWHULDO�DURXQG�
DOO�VLGHV�IRU�WKH�SRZHU�VXSSO\��8VH�VWDWLF�IUHH�SDFNDJLQJ�PDWHULDOV�WR�DYRLG�
DGGLWLRQDO�GDPDJH�WR�\RXU�XQLW�

$JLOHQW�7HFKQRORJLHV�UHFRPPHQGV�WKDW�\RX�DOZD\V�LQVXUH�VKLSPHQWV�
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Electrostatic Discharge (ESD) Precautions

$OPRVW�DOO�HOHFWULFDO�FRPSRQHQWV�FDQ�EH�GDPDJHG�E\�HOHFWURVWDWLF�GLVFKDUJH�
�(6'��GXULQJ�KDQGOLQJ��&RPSRQHQW�GDPDJH�FDQ�RFFXU�DW�HOHFWURVWDWLF�
GLVFKDUJH�YROWDJHV�DV�ORZ�DV����YROWV�

7KH�IROORZLQJ�JXLGHOLQHV�ZLOO�KHOS�SUHYHQW�(6'�GDPDJH�ZKHQ�VHUYLQJ�WKH�
SRZHU�VXSSO\�RU�DQ\�HOHFWURQLF�GHYLFH�

� 'LVDVVHPEOH�LQVWUXPHQWV�RQO\�LQ�D�VWDWLF�IUHH�ZRUN�DUHD�

� 8VH�D�FRQGXFWLYH�ZRUN�DUHD�WR�GLVVLSDWH�VWDWLF�FKDUJH�

� 8VH�D�FRQGXFWLYH�ZULVW�VWUDS�WR�GLVVLSDWH�VWDWLF�FKDUJH�DFFXPXODWLRQ�

� 0LQLPL]H�KDQGOLQJ�

� .HHS�UHSODFHPHQW�SDUWV�LQ�RULJLQDO�VWDWLF�IUHH�SDFNDJLQJ�

� 5HPRYH�DOO�SODVWLF��VW\URIRDP��YLQ\O��SDSHU��DQG�RWKHU�VWDWLF�JHQHUDWLQJ�
PDWHULDOV�IURP�WKH�LPPHGLDWH�ZRUN�DUHD�

� 8VH�RQO\�DQWL�VWDWLF�VROGHU�VXFNHUV�

Surface Mount Repair

6XUIDFH�PRXQW�FRPSRQHQWV�VKRXOG�RQO\�EH�UHPRYHG�XVLQJ�VROGHULQJ�LURQV�RU�
GLVRUGHULQJ�VWDWLRQV�H[SUHVVO\�GHVLJQHG�IRU�VXUIDFH�PRXQW�FRPSRQHQWV��

8VH�RI�FRQYHQWLRQDO�VROGHU�UHPRYDO�HTXLSPHQW�ZLOO�DOPRVW�DOZD\V�UHVXOW�LQ�
SHUPDQHQW�GDPDJH�WR�WKH�SULQWHG�FLUFXLW�ERDUG�DQG�ZLOO�YRLG�\RXU�$JLOHQW�
7HFKQRORJLHV�IDFWRU\�ZDUUDQW\�

To Replace the Power-Line Fuse

7KH�SRZHU�OLQH�IXVH�LV�ORFDWHG�ZLWKLQ�WKH�SRZHU�VXSSO\ªV�IXVH�KROGHU�DVVHPEO\�
RQ�WKH�UHDU�SDQHO��VHH�SDJH������6HH�SDJH ���WR�FKHFN�WKH�UDWLQJ�RI�SRZHU�OLQH�
IXVH�DQG�UHSODFH�ZLWK�WKH�FRUUHFW�RQH�IRU�\RXU�SRZHU�VXSSO\�
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Troubleshooting Hints

7KLV�VHFWLRQ�SURYLGHV�D�EULHI�FKHFN�OLVW�RI�FRPPRQ�IDLOXUHV��%HIRUH�
WURXEOHVKRRWLQJ�RU�UHSDLULQJ�WKH�SRZHU�VXSSO\��PDNH�VXUH�WKDW�WKH�IDLOXUH�LV�LQ�
WKH�SRZHU�VXSSO\�UDWKHU�WKDQ�DQ\�H[WHUQDO�FRQQHFWLRQV��$OVR�PDNH�VXUH�WKDW�
WKH�SRZHU�VXSSO\�LV�DFFXUDWHO\�FDOLEUDWHG��7KH�SRZHU�VXSSO\ªV�FLUFXLWV�DOORZ�
WURXEOHVKRRWLQJ�DQG�UHSDLU�ZLWK�EDVLF�HTXLSPHQW�VXFK�DV�D��å�GLJLWDO�
PXOWLPHWHU�

Unit Reports Errors 740 to 750
7KHVH�HUURUV�PD\�EH�SURGXFHG�LI�\RX�DFFLGHQWDOO\�WXUQ�RII�SRZHU�RI�WKH�XQLW�
GXULQJ�D�FDOLEUDWLRQ�RU�ZKLOH�FKDQJLQJ�D�QRQ�YRODWLOH�VWDWH�RI�WKH�LQVWUXPHQW��
5HFDOLEUDWLRQ�RU�UHVHWWLQJ�WKH�VWDWH�VKRXOG�FOHDU�WKH�HUURU��,I�WKH�HUURU�SHUVLVWV��
D�KDUGZDUH�IDLOXUH�PD\�KDYH�RFFXUUHG�

Unit Fails Self-Test
9HULI\�WKDW�WKH�FRUUHFW�SRZHU�OLQH�YROWDJH�VHWWLQJ�LV�VHOHFWHG��$OVR��HQVXUH�WKDW�
DOO�WHUPLQDO�FRQQHFWLRQV�DUH�UHPRYHG�ZKLOH�WKH�VHOI�WHVW�LV�SHUIRUPHG��)DLOXUH�
RI�WKH�'$&�8����RQ�WKH�3&�ERDUG�ZLOO�FDXVH�PDQ\�VHOI�WHVW�IDLOXUHV�

Bias Supplies Problems
&KHFN�WKDW�WKH�LQSXW�WR�WKH�YROWDJH�UHJXODWRUV�RI�WKH�ELDV�VXSSOLHV�LV�DW�OHDVW�
��9�JUHDWHU�WKDQ�WKHLU�RXWSXW��&LUFXLW�IDLOXUHV�FDQ�FDXVH�KHDY\�ORDGV�RI�WKH�ELDV�
VXSSOLHV�ZKLFK�PD\�SXOO�GRZQ�WKH�UHJXODWRU�RXWSXW�YROWDJHV��&KHFN�WKH�
YROWDJHV�RI�ELDV�VXSSOLHV�DV�WDEXODWHG�EHORZ�

Table A-1 Bias Supplies Voltages

6RPH�FLUFXLWV�SURGXFH�WKHLU�RZQ�ORFDO�ELDV�VXSSOLHV�IURP�WKH�PDLQ�ELDV�
VXSSOLHV��%H�VXUH�WR�FKHFN�WKDW�WKHVH�ORFDO�ELDV�VXSSOLHV�DUH�DFWLYH��,Q�SDUWLFXODU��
WKH�$'&��DQDORJ�WR�GLJLWDO�FRQYHUWHU���DF�LQSXW��DQG�IURQW�SDQHO�VHFWLRQV�KDYH�
ORFDO�ELDV�VXSSOLHV��$OZD\V�FKHFN�WKDW�WKH�SRZHU�VXSSOLHV�DUH�IUHH�RI�DF�
RVFLOODWLRQV�XVLQJ�DQ�RVFLOORVFRSH��)DLOXUH�RI�ELDV�VXSSOLHV�ZLOO�FDXVH�PDQ\�VHOI�
WHVW�IDLOXUHV�

Bias Supply Minimum Maximum Check At

+5V Floating +4.75 V +5.25 V U110 pin 2

-5.1V Floating -4.75 V -5.25 V Anode of CR114

+15V Floating +14.25 V +15.75 V Anode of CR104

-15V Floating -14.25 V -15.75 V Cathode of CR105
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Self-Test Procedures

Power-On Self-Test
(DFK�WLPH�WKH�SRZHU�VXSSO\�LV�SRZHUHG�RQ��D�VHW�RI�VHOI�WHVWV�DUH�SHUIRUPHG��
7KHVH�WHVWV�FKHFN�WKDW�WKH�PLQLPXP�VHW�RI�ORJLF�DQG�PHDVXUHPHQW�KDUGZDUH�
DUH�IXQFWLRQLQJ�SURSHUO\��)DLOXUHV�GXULQJ�WKH�SRZHU�RQ�VHOI�WHVW�XWLOL]H�HUURU�
FRGHV�����WKURXJK�����DQG�����WKURXJK�����

Complete Self-Test
+ROG�DQ\�IURQW�SDQHO�NH\�H[FHSW�WKH�©©9LHZªª�NH\�IRU�PRUH�WKDQ���VHFRQGV�ZKLOH�
WXUQLQJ�RQ�WKH�SRZHU�WR�SHUIRUP�D�FRPSOHWH�VHOI�WHVW��7KH�SRZHU�VXSSO\�EHHSV�
ZKHQ�WKH�WHVW�VWDUWV��7KH�WHVWV�DUH�SHUIRUPHG�LQ�WKH�RUGHU�VKRZQ�EHORZ�

��� )URQW�3DQHO�'RHV�QRW�UHVSRQG���7KH�PDLQ�FRQWUROOHU�8����DWWHPSWV�WR�
HVWDEOLVK�VHULDO�FRPPXQLFDWLRQV�ZLWK�WKH�IURQW�SDQHO�FRQWUROOHU�8��RQ�WKH�IURQW�
SDQHO�ERDUG��'XULQJ�WKLV�WHVW��WKH�8��WXUQV�RQ�DOO�GLVSOD\�VHJPHQWV��
&RPPXQLFDWLRQ�PXVW�IXQFWLRQ�LQ�ERWK�GLUHFWLRQV�IRU�WKLV�WHVW�WR�SDVV��,I�WKLV�
HUURU�LV�GHWHFWHG�GXULQJ�SRZHU�RQ�VHOI�WHVW��WKH�SRZHU�VXSSO\�ZLOO�EHHS�WZLFH��
7KLV�HUURU�LV�RQO\�UHDGDEOH�IURP�WKH�UHPRWH�LQWHUIDFH�

��� 5$0�UHDG�ZULWH�IDLOHG���7KLV�WHVW�ZULWHV�DQG�UHDGV�D���K�DQG�$$K�FKHFNHU�
ERDUG�SDWWHUQ�WR�HDFK�DGGUHVV�RI�UDP�8�����$Q\�LQFRUUHFW�UHDGEDFN�ZLOO�FDXVH�
D�WHVW�IDLOXUH��7KLV�HUURU�LV�RQO\�UHDGDEOH�IURP�WKH�UHPRWH�LQWHUIDFH�

��� $�'�V\QF�VWXFN���7KH�PDLQ�FRQWUROOHU�LVVXHV�DQ�$�'�V\QF�SXOVH�WR�8����DQG�
8����WR�ODWFK�WKH�YDOXH�LQ�WKH�$'&�VORSH�FRXQWHUV��$�IDLOXUH�LV�GHWHFWHG�ZKHQ�
D�V\QF�LQWHUUXSW�LV�QRW�UHFRJQL]HG�DQG�VXEVHTXHQW�WLPH�RXW�RFFXUV�

��� $�'�VORSH�FRQYHUJHQFH�IDLOHG���7KH�LQSXW�DPSOLILHU�LV�FRQILJXUHG�WR�WKH�
PHDVXUH�]HUR��0=��VWDWH�LQ�WKH����9�UDQJH��7KLV�WHVW�FKHFNV�ZKHWKHU�WKH�$'&�
LQWHJUDWRU�SURGXFHV�QRPLQDOO\�WKH�VDPH�QXPEHU�RI�SRVLWLYH�DQG�QHJDWLYH�VORSH�
GHFLVLRQV��������GXULQJ�D����PV�LQWHUYDO�

��� &DQQRW�FDOLEUDWH�UXQGRZQ�JDLQ���7KLV�WHVW�FKHFNV�WKH�QRPLQDO�JDLQ�EHWZHHQ�
LQWHJUDWLQJ�$'&�DQG�WKH�8����RQ�FKLS�$'&��7KLV�HUURU�LV�UHSRUWHG�LI�WKH�
SURFHGXUH�FDQ�QRW�UXQ�WR�FRPSOHWLRQ�GXH�WR�D�KDUGZDUH�IDLOXUH�
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��� 5XQGRZQ�JDLQ�RXW�RI�UDQJH���7KLV�WHVW�FKHFNV�WKH�QRPLQDO�JDLQ�EHWZHHQ�WKH�
LQWHJUDWLQJ�$'&�DQG�WKH�8����RQ�FKLS�$'&��7KH�QRPLQDO�JDLQ�LV�FKHFNHG�WR�
�����WROHUDQFH�

��� 5XQGRZQ�WRR�QRLV\���7KLV�WHVW�FKHFNV�WKH�JDLQ�UHSHDWDELOLW\�EHWZHHQ�WKH�
LQWHJUDWLQJ�$'&�DQG�WKH�8����RQ�FKLS�$'&��7KH�JDLQ�WHVW�������LV�SHUIRUPHG�
HLJKW�WLPHV��*DLQ�QRLVH�PXVW�EH�OHVV�WKDW�����OVEªV�RI�WKH�8����RQ�FKLS�$'&�

��� 6HULDO�FRQILJXUDWLRQ�UHDGEDFN�IDLOHG���7KLV�WHVW�UH�VHQGV�WKH�ODVW���E\WH�VHULDO�
FRQILJXUDWLRQ�GDWD�WR�DOO�WKH�VHULDO�SDWK��6(5'$7��6(5%&.��6(5&/.���7KH�
GDWD�LV�WKHQ�FORFNHG�EDFN�LQWR�8����DQG�FRPSDUHG�DJDLQVW�WKH�RULJLQDO���E\WHV�
VHQW��$�IDLOXUH�RFFXUV�LI�WKH�GDWD�GR�QRW�PDWFK��7KLV�WHVWV�FKHFNV�WKH�VHULDO�GDWD�
SDWK�WKURXJK�8����

��� 8QDEOH�WR�VHQVH�OLQH�IUHTXHQF\���7KLV�WHVW�FKHFNV�WKDW�WKH�/6(1&(�ORJLF�
LQSXW�8����LV�WRJJOLQJ��,I�QR�ORJLF�LQSXW�GHWHFWHG��WKH�SRZHU�VXSSO\�ZLOO�DVVXPH�
D����+]�OLQH�RSHUDWLRQ�IRU�DOO�IXWXUH�PHDVXUHPHQWV�

��� ,�2�SURFHVVRU�GLG�QRW�UHVSRQG���7KLV�WHVW�FKHFNV�WKDW�FRPPXQLFDWLRQV�FDQ�
EH�HVWDEOLVKHG�EHWZHHQ�8����DQG�8����WKURXJK�WKH�RSWLFDOO\�LVRODWHG��8����
DQG�8�����VHULDO�GDWD�OLQN��)DLOXUH�WR�HVWDEOLVK�FRPPXQLFDWLRQ�LQ�HLWKHU�
GLUHFWLRQ�ZLOO�JHQHUDWH�DQ�HUURU��,I�WKLV�FRQGLWLRQ�LV�GHWHFWHG�DW�SRZHU�RQ�
VHOI�WHVW��WKH�SRZHU�VXSSO\�ZLOO�EHHS�DQG�WKH�HUURU�DQQXQFLDWRU�ZLOO�EH�RQ�

��� ,�2�SURFHVVRU�IDLOHG�VHOI�WHVW���7KLV�WHVW�FDXVHV�WKH�HDUWK�UHIHUHQFHG�
SURFHVVRU�8����WR�H[HFXWH�DQ�LQWHUQDO��UDP�WHVW��)DLOXUH�ZLOO�JHQHUDWH�DQ�HUURU�

��� )DQ�WHVW�IDLOHG���7KLV�WHVW�FKHFNV�LI�WKH�IDQ�FXUUHQW�LV�IORZLQJ��,I�WKH�FXUUHQW�
LV�QRW�GHWHFWHG�DW�SRZHU�RQ�VHOI�WHVW��WKH�SRZHU�VXSSO\�ZLOO�EHHS�DQG�WKH�HUURU�
DQQXQFLDWRU�ZLOO�EH�RQ��)DQ�WHVW�IDLO�FRXOG�OLNHO\�LQGXFH�RYHUWHPSHUDWXUH�
FRQGLWLRQ�LQ�WKH�SRZHU�VXSSO\�

��� 6\VWHP�'$&�WHVW�IDLOHG���7KLV�WHVW�FKHFNV�LI�WKH�'$&�KDUGZDUH�LV�IXQFWLRQDO��
7KH�PDLQ�FRQWUROOHU�8����VHQGV�D�UHIHUHQFH�YROWDJH�GDWD�WR�'$&�DQG�FRQYHUWV�
WKH�'$&�RXWSXW�WR�GLJLWDO�GDWD�WR�VHH�LI�WKH�GLJLWDO�GDWD�LV�ZLWKLQ�D�YDOLG�UDQJH�

��� +DUGZDUH�WHVW�IDLOHG���7KLV�WHVW�FKHFNV�WKH�VWDWXV�RI�YROWDJH�DQG�FXUUHQW�HUURU�
DPSOLILHUV�IRU�WKH�SRZHU�FLUFXLW��,I�ERWK�DPSOLILHUV�DUH�QRW�RSHUDWLRQDO��WKH�
SRZHU�VXSSO\�ZLOO�EHHS�DQG�WKH�HUURU�DQQXQFLDWRU�ZLOO�EH�RQ�
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Recommended Test Equipment

7KH�WHVW�HTXLSPHQW�UHFRPPHQGHG�IRU�WKH�SHUIRUPDQFH�YHULILFDWLRQ�DQG�
DGMXVWPHQW�SURFHGXUHV�LV�OLVWHG�EHORZ��,I�WKH�H[DFW�LQVWUXPHQW�LV�QRW�DYDLODEOH��
XVH�WKH�DFFXUDF\�UHTXLUHPHQWV�VKRZQ�WR�VHOHFW�VXEVWLWXWH�FDOLEUDWLRQ�
VWDQGDUGV��,I�\RX�XVH�HTXLSPHQW�RWKHU�WKDQ�WKDW�UHFRPPHQGHG�LQ�7DEOH�$����
\RX�PXVW�UHFDOFXODWH�WKH�PHDVXUHPHQW�XQFHUWDLQWLHV�IRU�WKH�DFWXDO�HTXLSPHQW�
XVHG�

Table A-2 Recommended Test Equipment

*  To find the accurate resistance, it is recommended to use a current monitoring resistor after calibration.
1E3640A model, 2E3641A model, 3E3642A model, 4E3644A,  5E3643A,  6E3645A model.

Instrument Requirements Recommended Model Use

GPIB controller Full GPIB or RS-232 
capabilities

Agilent 82341C interface card 
or equivalent

Programming and readback 
accuracy

Oscilloscope 100 MHz with 20 MHz 
bandwidth

Agilent 54602B Display transient response 
and ripple & noise waveform

RMS Voltmeter 20 Hz to 20 MHz Measure rms ripple & noise

Cable (BNC to BNC) 50 ohm, 9 inch (23 Cm) Agilent 10502A or 10503A if 
the 10502A is not available

Measure rms ripple & noise
(CV PARD, CC PARD)

BNC (Female) 
Bulkhead Receptacle

Isolated Ground.
Nominal impedance: 50 Ohm

Pomona Model 5148 Measure rms ripple & noise
(CV PARD, CC PARD)

Split Ferrites For use with round cable Steward Co. 28A2029-0A0 Noise coupling reduction

Digital Voltmeter Resolution: 0.1 mV

Accuracy: 0.01%

Agilent 34401A Measure dc voltages

Electronic Load Voltage Range: 240 Vdc
Current Range: 10 Adc
Open and Short Switches
Transient On/Off

Agilent 60503B Measure load and line 
regulations and transient 
response time.

Resistive Loads (RL) (2.7 Ω, 150 W/13.5 Ω, 150 W)1

(43.8 Ω, 300 W/120 Ω, 300 W)2

(1.6 Ω, 300 W/8.0 Ω, 300 W)3

(1.0 Ω, 300 W/5.0 Ω, 300 W)4

(25 Ω, 300 W/75 Ω, 300 W)5

(15.9Ω, 300W/46.2Ω, 300W)6
Measure ripple and noise

Current monitoring 
Resistor (Shunt) - RM1

(0.01 Ω, 0.1%)* ISOTEK Co. Model: A-H or 
equivalent

Constant current test setup

Current monitoring 
Resistor (Shunt) - RM2

(0.2 Ω/250 :, 0.1%)* ISOTEK Co. Model: RUG-Z 
or equivalent

Measure current rms ripple & 
noise
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Test Considerations

7R�HQVXUH�SURSHU�SRZHU�VXSSO\�RSHUDWLRQ��YHULI\�WKDW�\RX�KDYH�VHOHFWHG�WKH�
FRUUHFW�SRZHU�OLQH�YROWDJH�SULRU�WR�DWWHPSWLQJ�DQ\�WHVW�SURFHGXUH�LQ�WKLV�
FKDSWHU��6HH�SDJH ���IRU�OLQH�YROWDJH�FRQYHUVLRQ�

(QVXUH�WKDW�DOO�FRQQHFWLRQV�RI�WHUPLQDOV��ERWK�IURQW�SDQHO�DQG�UHDU�SDQHO��DUH�
UHPRYHG�ZKLOH�WKH�SRZHU�VXSSO\�LQWHUQDO�VHOI�WHVW�LV�EHLQJ�SHUIRUPHG�

)RU�RSWLPXP�SHUIRUPDQFH�YHULILFDWLRQ��DOO�WHVW�SURFHGXUHV�VKRXOG�FRPSO\�ZLWK�
WKH�IROORZLQJ�UHFRPPHQGDWLRQV�

� $VVXUH�WKDW�WKH�FDOLEUDWLRQ�DPELHQW�WHPSHUDWXUH�LV�VWDEOH�DQG�EHWZHHQ����&�
DQG����&�

� $VVXUH�DPELHQW�UHODWLYH�KXPLGLW\�LV�OHVV�WKDQ�����

� $OORZ�D���KRXU�ZDUP�XS�SHULRG�EHIRUH�YHULILFDWLRQ�RU�FDOLEUDWLRQ�

� 8VH�VKRUW�FDEOHV�WR�FRQQHFW�WHVW�VHW�XSV�

C a u t i o n   The tests should be performed by qualified personnel. During performance 
verification tests, hazardous voltages may be present at the outputs of the power 
supply.

Operation Verification and Performance Tests

Operation Verification Tests
7R�DVVXUH�WKDW�WKH�SRZHU�VXSSO\�LV�RSHUDWLQJ�SURSHUO\��ZLWKRXW�WHVWLQJ�DOO�
VSHFLILHG�SDUDPHWHUV��SHUIRUP�WKH�IROORZLQJ�WHVW�SURFHGXUHV�

� 3HUIRUP�WKH�SRZHU�RQ�VHOI�WHVW�DQG�FKHFN�RXW�SURFHGXUHV�RQ�SDJH ����
�6HH�§6HOEVWWHVW¨�RQ�SDJH����IRU�PRUH�LQIRUPDWLRQ�

� 3HUIRUP�WKH�9ROWDJH�3URJUDPPLQJ�DQG�5HDGEDFN�$FFXUDF\�WHVW��DQG�WKH�
&XUUHQW�3URJUDPPLQJ�DQG�5HDGEDFN�$FFXUDF\�WHVWV�LQ�WKLV�GRFXPHQW�

Performance Tests
7KH�IROORZLQJ�VHFWLRQV�SURYLGH�WHVW�SURFHGXUHV�IRU�YHULI\LQJ�WKH�VXSSO\ªV�
FRPSOLDQFH�ZLWK�WKH�VSHFLILFDWLRQV�OLVWHG�LQ�7DEOH �����§Spezifikationen�¨�RQ�
SDJH �����$OO�RI�WKH�SHUIRUPDQFH�WHVW�VSHFLILFDWLRQV�DQG�FDOFXODWHG�
PHDVXUHPHQW�XQFHUWDLQWLHV�DUH�HQWHUHG�LQ�WKH�DSSURSULDWH�3HUIRUPDQFH�7HVW�
5HFRUG�&DUG�IRU�\RXU�VSHFLILF�PRGHO��<RX�FDQ�UHFRUG�WKH�DFWXDO�PHDVXUHG�
YDOXHV�LQ�WKH�FROXPQ�SURYLGHG�LQ�WKLV�FDUG�

,I�\RX�XVH�HTXLSPHQW�RWKHU�WKDQ�WKDW�UHFRPPHQGHG�LQ�7DEOH�$����\RX�PXVW�
UHFDOFXODWH�WKH�PHDVXUHPHQW�XQFHUWDLQWLHV�IRU�WKH�DFWXDO�HTXLSPHQW�XVHG�
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Measurement Techniques

Setup for Most Tests
0RVW�WHVWV�DUH�SHUIRUPHG�DW�WKH�IURQW�WHUPLQDOV�DV�VKRZQ�LQ�)LJXUH�$����0HDVXUH�
WKH�GF�YROWDJH�GLUHFWO\�DW�WKH�����DQG�����WHUPLQDOV�RQ�WKH�IURQW�SDQHO�

Figure A-1 Performance Verification Test Setup

Current-Monitoring Resistor
7R�HOLPLQDWH�RXWSXW�FXUUHQW�PHDVXUHPHQW�HUURU�FDXVHG�E\�WKH�YROWDJH�GURSV�
LQ�WKH�OHDGV�DQG�FRQQHFWLRQV��FRQQHFW�WKH�FXUUHQW�PRQLWRULQJ�UHVLVWRU�EHWZHHQ�
WKH�����RXWSXW�WHUPLQDO�DQG�WKH�ORDG�DV�D�IRXU�WHUPLQDO�GHYLFH��&RQQHFW�WKH�
FXUUHQW�PRQLWRULQJ�OHDGV�LQVLGH�WKH�ORDG�OHDG�FRQQHFWLRQV�GLUHFWO\�DW�WKH�
PRQLWRULQJ�SRLQWV�RQ�WKH�UHVLVWRU�HOHPHQW��VHH�5M�LQ�)LJXUH�$����

DVM, 
Scope, or 
RMS 
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General Measurement Techniques
7R�DFKLHYH�EHVW�UHVXOWV�ZKHQ�PHDVXULQJ�ORDG�UHJXODWLRQ��SHDN�WR�SHDN�YROWDJH��
DQG�WUDQVLHQW�UHVSRQVH�WLPH�RI�WKH�SRZHU�VXSSO\��PHDVXULQJ�GHYLFHV�PXVW�EH�
FRQQHFWHG�WKURXJK�WKH�KROH�LQ�WKH�QHFN�RI�WKH�ELQGLQJ�SRVW�DW��$��ZKLOH�WKH�
ORDG�UHVLVWRU�LV�SOXJJHG�LQWR�WKH�IURQW�RI�WKH�RXWSXW�WHUPLQDOV�DW��%���$�
PHDVXUHPHQW�PDGH�DFURVV�WKH�ORDG�LQFOXGHV�WKH�LPSHGDQFH�RI�WKH�OHDGV�WR�WKH�
ORDG��7KH�LPSHGDQFH�RI�WKH�ORDG�OHDGV�FDQ�HDVLO\�EH�VHYHUDO�RUGHUV�RI�WKH�
PDJQLWXGH�JUHDWHU�WKDQ�WKH�SRZHU�VXSSO\�LPSHGDQFH�DQG�WKXV�LQYDOLGDWH�WKH�
PHDVXUHPHQW��7R�DYRLG�PXWXDO�FRXSOLQJ�HIIHFWV��HDFK�PHDVXULQJ�GHYLFH�PXVW�
EH�FRQQHFWHG�GLUHFWO\�WR�WKH�RXWSXW�WHUPLQDOV�E\�VHSDUDWH�SDLUV�RI�OHDGV��

Figure A-2 Front/Rear Panel Terminal Connections

Electronic Load
0DQ\�RI�WKH�WHVW�SURFHGXUHV�UHTXLUH�WKH�XVH�RI�D�YDULDEOH�ORDG�UHVLVWRU�FDSDEOH�
RI�GLVVLSDWLQJ�WKH�UHTXLUHG�SRZHU��8VLQJ�D�YDULDEOH�ORDG�UHVLVWRU�UHTXLUHV�WKDW�
VZLWFKHV�VKRXOG�EH�XVHG�WR�FRQQHFW��GLVFRQQHFW��DQG�VKRUW�WKH�ORDG�UHVLVWRU��
$Q�HOHFWURQLF�ORDG��LI�DYDLODEOH��FDQ�EH�XVHG�LQ�SODFH�RI�D�YDULDEOH�ORDG�UHVLVWRU�
DQG�VZLWFKHV��7KH�HOHFWURQLF�ORDG�LV�FRQVLGHUDEO\�HDVLHU�WR�XVH�WKDQ�ORDG�
UHVLVWRUV��,W�HOLPLQDWHV�WKH�QHHG�IRU�FRQQHFWLQJ�UHVLVWRUV�RU�UKHRVWDWV�LQ�SDUDOOHO�
WR�KDQGOH�SRZHU��LW�LV�PXFK�PRUH�VWDEOH�WKDQ�FDUERQ�SLOH�ORDG��DQG�LW�PDNHV�
HDV\�ZRUN�RI�VZLWFKLQJ�EHWZHHQ�ORDG�FRQGLWLRQV�DV�LV�UHTXLUHG�IRU�WKH�ORDG�
UHJXODWLRQ�DQG�ORDG�UHVSRQVH�WHVWV��6XEVWLWXWLRQ�RI�WKH�HOHFWURQLF�ORDG�UHTXLUHV�
PLQRU�FKDQJHV�WR�WKH�WHVW�SURFHGXUHV�LQ�WKLV�FKDSWHU�

Programming
0RVW�SHUIRUPDQFH�WHVWV�FDQ�EH�SHUIRUPHG�IURP�WKH�IURQW�SDQHO��+RZHYHU��DQ�
*3,%�RU�56�����FRQWUROOHU�LV�UHTXLUHG�WR�SHUIRUP�WKH�YROWDJH�DQG�FXUUHQW�
SURJUDPPLQJ�DFFXUDF\�DQG�UHDGEDFN�DFFXUDF\�WHVWV�

7KH�WHVW�SURFHGXUHV�DUH�ZULWWHQ�DVVXPLQJ�WKDW�\RX�NQRZ�KRZ�WR�SURJUDP�WKH�
SRZHU�VXSSO\�HLWKHU�IURP�WKH�IURQW�SDQHO�RU�IURP�DQ�*3,%�RU�56�����FRQWUROOHU��
6HH��$XVJDQJVSURJUDPPLHU��XQG�6WHXHUEHIHKOH��LQ�FKDSWHU���IRU�FRPSOHWH�
LQVWUXFWLRQV�RQ�UHPRWH�SURJUDPPLQJ�

TO MONITORING 
DEVICE

TO LOAD OR 
CURRENT 
RESISTOR

[Front Panel (Side View)] (Rear Panel)
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Constant Voltage (CV) Verifications

Constant Voltage Test Setup
,I�PRUH�WKDQ�RQH�PHWHU�RU�LI�D�PHWHU�DQG�DQ�RVFLOORVFRSH�DUH�XVHG��FRQQHFW�
HDFK�WR�WKH�����DQG�����WHUPLQDOV�E\�D�VHSDUDWH�SDLU�RI�OHDGV�WR�DYRLG�PXWXDO�
FRXSOLQJ�HIIHFWV��8VH�FRD[LDO�FDEOH�RU�VKLHOGHG���ZLUH�FDEOH�WR�DYRLG�QRLVH�
SLFN�XS�RQ�WKH�WHVW�OHDGV�

Table A-3 Verification Programming Values

Voltage Programming and Readback Accuracy
7KLV�WHVW�YHULILHV�WKDW�WKH�YROWDJH�SURJUDPPLQJ�DQG�*3,%�RU�56�����UHDGEDFN�
IXQFWLRQV�DUH�ZLWKLQ�VSHFLILFDWLRQV��1RWH�WKDW�WKH�UHDGEDFN�YDOXHV�RYHU�WKH�
UHPRWH�LQWHUIDFH�VKRXOG�EH�LGHQWLFDO�WR�WKRVH�GLVSOD\HG�RQ�WKH�IURQW�SDQHO�

<RX�VKRXOG�SURJUDP�WKH�SRZHU�VXSSO\�RYHU�WKH�UHPRWH�LQWHUIDFH�IRU�WKLV�WHVW�
WR�DYRLG�URXQG�RII�HUURUV�

� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�D�GLJLWDO�YROWPHWHU�EHWZHHQ�WKH�����DQG�
����WHUPLQDOV�RI�WKH�RXWSXW�WR�EH�WHVWHG�DV�VKRZQ�LQ�)LJXUH�$���

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�KLJK�YROWDJH�UDQJH����9����$���DQG�HQDEOH�
WKH�RXWSXW�E\�VHQGLQJ�WKH�FRPPDQGV��

VOLT:RANG P20V  �(����$�PRGHO�

OUTP ON

� 3URJUDP�WKH�RXWSXW�YROWDJH�WR���YROW�DQG�FXUUHQW�WR�IXOO�VFDOH�UDWHG�YDOXH�
�����$���E\�VHQGLQJ�WKH�FRPPDQGV�

VOLT 0

CURR 1.5  �(����$�PRGHO�

� 5HFRUG�WKH�RXWSXW�YROWDJH�UHDGLQJ�RQ�WKH�GLJLWDO�YROWPHWHU��'90���7KH�UHDGLQJ�
VKRXOG�EH�ZLWKLQ�WKH�OLPLW�RI����9������P9���$OVR��QRWH�WKDW�WKH�CV��Adrs ��Limit ��
DQG�Rmt �DQQXQFLDWRUV�DUH�RQ�

Model Low voltage 
range

High voltage 
range Model Low voltage 

range
High voltage 

range

E3640A 8V/3A 20V/1.5A E3643A 35V/1.4A 60V/0.8A

E3641A 35V/0.8A 60V/0.5A E3644A 8V/8A 20V/4A

E3642A 8V/5A 20V/2.5A E3645A 35V/2.2A 60V/1.3A

�For E3640A model, and see 7DEOH�$���for other models
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� 5HDGEDFN�WKH�RXWSXW�YROWDJH�RYHU�WKH�UHPRWH�LQWHUIDFH�E\�VHQGLQJ�WKH�
FRPPDQG�

MEAS:VOLT?

� 5HFRUG�WKH�YDOXH�GLVSOD\HG�RQ�WKH�FRQWUROOHU��7KLV�YDOXH�VKRXOG�EH�ZLWKLQ�WKH�
OLPLW�RI��'90����P9��

� 3URJUDP�WKH�RXWSXW�YROWDJH�WR�IXOO�VFDOH�UDWHG�YDOXH�����9���E\�VHQGLQJ�WKH�
FRPPDQG�

VOLT 20.0  �(����$�PRGHO�

� 5HFRUG�WKH�RXWSXW�YROWDJH�UHDGLQJ�RQ�WKH�GLJLWDO�YROWPHWHU��'90���7KH�UHDGLQJ�
VKRXOG�EH�ZLWKLQ�WKH�OLPLW�RI�����9������P9��RU�����9�����P9���

� 5HDGEDFN�WKH�RXWSXW�YROWDJH�RYHU�WKH�UHPRWH�LQWHUIDFH�E\�VHQGLQJ�WKH�
FRPPDQG�

MEAS:VOLT?

�� 5HFRUG�WKH�YDOXH�GLVSOD\HG�RQ�WKH�FRQWUROOHU��7KLV�YDOXH�VKRXOG�EH�ZLWKLQ�WKH�
OLPLW�RI��'90������P9��RU��'90������P9��

CV Load Effect (Load Regulation)
7KLV�WHVW�PHDVXUHV�WKH�FKDQJH�LQ�WKH�RXWSXW�YROWDJH�UHVXOWLQJ�IURP�D�FKDQJH�LQ�
WKH�RXWSXW�FXUUHQW�IURP�IXOO�WR�QR�ORDG�

� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�D�GLJLWDO�YROWPHWHU�EHWZHHQ�WKH�����DQG�
����WHUPLQDOV�RI�WKH�RXWSXW�DV�VKRZQ�LQ�)LJXUH�$���

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�KLJK�YROWDJH�UDQJH����9����$����HQDEOH�
WKH�RXWSXW��DQG�VHW�WKH�GLVSOD\�WR�WKH�OLPLW�PRGH��:KHQ�WKH�GLVSOD\�LV�LQ�WKH�
OLPLW�PRGH��SURJUDP�WKH�RXWSXW�FXUUHQW�WR�WKH�IXOO�VFDOH�UDWHG�YDOXH�����$���DQG�
WKH�YROWDJH�WR�WKH�IXOO�UDWHG�YDOXH�������9���

� 2SHUDWH�WKH�HOHFWURQLF�ORDG�LQ�FRQVWDQW�FXUUHQW�PRGH�DQG�VHW�LWV�FXUUHQW�WR�WKH�
�����$����&KHFN�WKDW�WKH�IURQW�SDQHO�CV�DQQXQFLDWRU�UHPDLQV�OLW��,I�QRW�OLW��DGMXVW�
WKH�ORDG�VR�WKDW�WKH�RXWSXW�FXUUHQW�GURSV�VOLJKWO\�XQWLO�WKH�CV�DQQXQFLDWRU�
OLJKWV��5HFRUG�WKH�RXWSXW�YROWDJH�UHDGLQJ�RQ�WKH�GLJLWDO�YROWPHWHU�

� 2SHUDWH�WKH�HOHFWURQLF�ORDG�LQ�RSHQ�PRGH��LQSXW�RII���5HFRUG�WKH�RXWSXW�YROWDJH�
UHDGLQJ�RQ�WKH�GLJLWDO�YROWPHWHU�DJDLQ��7KH�GLIIHUHQFH�EHWZHHQ�WKH�GLJLWDO�
YROWPHWHU�UHDGLQJV�LQ�VWHSV�����DQG�����LV�WKH�&9�ORDG�UHJXODWLRQ��7KH�GLIIHUHQFH�
RI�WKH�UHDGLQJV�VKRXOG�EH�ZLWKLQ�WKH�OLPLW�RI����P9��RU����P9��

*For E3640A/42A/44A models.   **For E3641A/43A/45A models.   
�For E3640A model, and see 7DEOH�$���for other models
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CV Source effect (Line Regulation)
7KLV�WHVW�PHDVXUHV�WKH�FKDQJH�LQ�RXWSXW�YROWDJH�WKDW�UHVXOWV�IURP�D�FKDQJH�LQ�
DF�OLQH�YROWDJH�IURP�WKH�PLQLPXP�YDOXH������EHORZ�WKH�QRPLQDO�LQSXW�YROWDJH��
WR�PD[LPXP�YDOXH������DERYH�WKH�QRPLQDO�LQSXW�YROWDJH��

� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�D�GLJLWDO�YROWPHWHU�EHWZHHQ�WKH�����DQG�
����WHUPLQDOV�RI�WKH�RXWSXW�WR�EH�WHVWHG�DV�VKRZQ�LQ�)LJXUH�$���

� &RQQHFW�WKH�DF�SRZHU�OLQH�WKURXJK�D�YDULDEOH�YROWDJH�WUDQVIRUPHU��

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�KLJK�YROWDJH�UDQJH����9����$����HQDEOH�
WKH�RXWSXW��DQG�VHW�WKH�GLVSOD\�WR�WKH�OLPLW�PRGH��:KHQ�WKH�GLVSOD\�LV�LQ�WKH�
OLPLW�PRGH��SURJUDP�WKH�FXUUHQW�WR�WKH�IXOO�VFDOH�UDWHG�YDOXH������$���DQG�WKH�
YROWDJH�WR�IXOO�VFDOH�UDWHG�YDOXH�������9���

� 2SHUDWH�WKH�HOHFWURQLF�ORDG�LQ�FRQVWDQW�FXUUHQW�PRGH�DQG�VHW�LWV�FXUUHQW�WR�
�����$����&KHFN�WKDW�WKH�CV�DQQXQFLDWRU�UHPDLQV�OLW��,I�QRW�OLW��DGMXVW�WKH�ORDG�
VR�WKDW�WKH�RXWSXW�FXUUHQW�GURSV�VOLJKWO\�XQWLO�WKH�CV�DQQXQFLDWRU�OLJKWV�

� $GMXVW�WKH�WUDQVIRUPHU�WR�ORZ�OLQH�YROWDJH�OLPLW������9DF�IRU�QRPLQDO�����9DF��
���9DF�IRU�QRPLQDO�����9DF��RU�����9DF�IRU�QRPLQDO�����9DF���5HFRUG�WKH�RXWSXW�
UHDGLQJ�RQ�WKH�GLJLWDO�YROWPHWHU��

� $GMXVW�WKH�WUDQVIRUPHU�WR�KLJK�OLQH�YROWDJH������9DF�IRU�QRPLQDO�����9DF������
9DF�IRU�QRPLQDO�����9DF��RU�����9DF�IRU�QRPLQDO�����9DF���5HFRUG�WKH�YROWDJH�
UHDGLQJ�RQ�WKH�GLJLWDO�YROWPHWHU��7KH�GLIIHUHQFH�EHWZHHQ�WKH�GLJLWDO�YROWPHWHU�
UHDGLQJV�LQ�VWHSV�����DQG�����LV�WKH�&9�OLQH�UHJXODWLRQ��7KH�GLIIHUHQFH�RI�WKH�
UHDGLQJV�VKRXOG�EH�ZLWKLQ�WKH�OLPLW�RI����P9��RU����P9��

CV PARD (Ripple and Noise)
3HULRGLF�DQG�UDQGRP�GHYLDWLRQV��3$5'��LQ�WKH�RXWSXW��ULSSOH�DQG�QRLVH��
FRPELQH�WR�SURGXFH�D�UHVLGXDO�DF�YROWDJH�VXSHULPSRVHG�RQ�WKH�GF�RXWSXW�
YROWDJH��&9�3$5'�LV�VSHFLILHG�DV�WKH�UPV�RU�SHDN�WR�SHDN�RXWSXW�YROWDJH�LQ�WKH�
IUHTXHQF\�UDQJH�IURP����+]�WR����0+]�

� 9506�PHDVXUHPHQW�WHFKQLTXHV�

:KHQ�PHDVXULQJ�9UPV�ULSSOH�DQG�QRLVH��WKH�PRQLWRULQJ�GHYLFH�VKRXOG�EH�
SOXJJHG�LQWR�WKH�IURQW�RI�WKH�WHUPLQDOV�DW��$��LQ�)LJXUH�$����8VH�WKH�YHUWLFDO�
PLQL�SUREH�VRFNHW�DQG�WKH������YROWDJH�SUREH��WR�FRQQHFW�WKH�PRQLWRU�GHYLFH�
WR�WKH�SRZHU�VXSSO\��7R�UHGXFH�WKH�PHDVXUHPHQW�HUURU�FDXVHG�E\�FRPPRQ�
PRGH�QRLVH��LW�LV�UHFRPPHQGHG�WR�WZLVW�WKH�FRQQHFWLRQ�ZLUH�EHWZHHQ�WKH�PLQL�
SUREH�DQG�WKH�RXWSXW�WHUPLQDOV��7KH�ORDG�UHVLVWRU�LV�FRQQHFWHG�WR�WKH�WHUPLQDO�
DW��%��LQ�)LJXUH�$����7ZLVWHG�OHDGV�EHWZHHQ�WKH�ORDG�UHVLVWRU�DQG�WKH�SRZHU�
VXSSO\�KHOSV�UHGXFH�QRLVH�SLFNXS�IRU�WKHVH�PHDVXUHPHQWV�

*For E3640A/42A/44A models.   **For E3641A/43A/45A models.   
�For E3640A model, and see 7DEOH�$���for other models
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� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�WKH�RXWSXW�WR�EH�WHVWHG�DV�VKRZQ�LQ�
)LJXUH�$���WR�DQ�RVFLOORVFRSH��DF�FRXSOHG��EHWZHHQ�����DQG�����WHUPLQDOV��6HW�
WKH�RVFLOORVFRSH�WR�$&�PRGH�DQG�EDQGZLGWK�OLPLW�WR����0+]��&RQQHFW�D�
UHVLVWLYH�ORDG�������Ω�´�WR�WKH�WHUPLQDO�DW��%��DV�VKRZQ�DERYH�

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�KLJK�YROWDJH�UDQJH����9����$����HQDEOH�
WKH�RXWSXW��DQG�VHW�WKH�GLVSOD\�WR�WKH�OLPLW�PRGH��:KHQ�WKH�GLVSOD\�LV�LQ�WKH�
OLPLW�PRGH��SURJUDP�WKH�FXUUHQW�WR�WKH�IXOO�VFDOH�UDWHG�YDOXH������$���DQG�WKH�
YROWDJH�WR�WKH�IXOO�UDWHG�YDOXH�������9���

� &KHFN�WKDW�WKH�IURQW�SDQHO�CV�DQQXQFLDWRU�UHPDLQV�OLW��,I�QRW�OLW��DGMXVW�WKH�ORDG�
GRZQ�VOLJKWO\�

� 1RWH�WKDW�WKH�ZDYHIRUP�RQ�WKH�RVFLOORVFRSH�GRHV�QRW�H[FHHG�WKH�SHDN�WR�SHDN�
OLPLW�RI����P9��RU����P9��

� 'LVF�RQQHFW�WKH�RVFLOORVFRSH�DQG�FRQQHFW�WKH�DF�UPV�YROWPHWHU�LQ�LWV�SODFH�
DFFRUGLQJ�WR�WKH�9506�PHDVXUHPHQW�WHFKQLTXHV�DERYH�DQG�DV�VKRZQ�DERYH��
7KH�UPV�YROWDJH�UHDGLQJ�GRHV�QRW�H[FHHG�WKH�UPV�OLPLW�RI�����P9�RU���P9�

N o t e :    For better measurement result, it is recommended to make the connection between 
the BNC receptacle and the output terminals shorter as much as possible, and to use 
the recommended split ferrites with the cable (BNC to BNC) as shown above.

Load Resistor

Input

RMS voltmeter

Load Resistor

Input

RMS voltmeter

(Front Panel Connections) (Rear Panel Connections)

BNC Cable

BNC 
Receptacle

Split Ferrites*

*For E3640A/42A/44A models.   **For E3641A/43A/45A models.   
�For E3640A model, and see 7DEOH�$���for other models.
´For E3640A model, and see 7DEOH�$���for other models.
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Load Transient Response Time
7KLV�WHVW�PHDVXUHV�WKH�WLPH�IRU�WKH�RXWSXW�YROWDJH�WR�UHFRYHU�WR�ZLWKLQ����P9�
RI�QRPLQDO�RXWSXW�YROWDJH�IROORZLQJ�D�ORDG�FKDQJH�IURP�IXOO�ORDG�WR�KDOI�ORDG��
RU�KDOI�ORDG�WR�IXOO�ORDG�

� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�WKH�RXWSXW�WR�EH�WHVWHG�DV�VKRZQ�LQ�
)LJXUH�$���ZLWK�DQ�RVFLOORVFRSH��2SHUDWH�WKH�HOHFWURQLF�ORDG�LQ�FRQVWDQW�
FXUUHQW�PRGH�

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�KLJK�YROWDJH�UDQJH����9����$����HQDEOH�
WKH�RXWSXW��DQG�VHW�WKH�GLVSOD\�WR�WKH�OLPLW�PRGH��:KHQ�WKH�GLVSOD\�LV�LQ�WKH�
OLPLW�PRGH��SURJUDP�WKH�FXUUHQW�WR�WKH�IXOO�VFDOH�UDWHG�YDOXH������$���DQG�WKH�
YROWDJH�WR�WKH�IXOO�VFDOH�UDWHG�YDOXH�������9���

� 6HW�WKH�HOHFWURQLF�ORDG�WR�WUDQVLHQW�RSHUDWLRQ�PRGH�EHWZHHQ�RQH�KDOI�RI�WKH�
RXWSXWªV�IXOO�UDWHG�YDOXH�DQG�WKH�RXWSXWªV�IXOO�UDWHG�YDOXH�DW�D���N+]�UDWH�ZLWK�
����GXW\�F\FOH�

� 6HW�WKH�RVFLOORVFRSH�IRU�DF�FRXSOLQJ��LQWHUQDO�V\QF��DQG�ORFN�RQ�HLWKHU�WKH�
SRVLWLYH�RU�QHJDWLYH�ORDG�WUDQVLHQW�

� $GMXVW�WKH�RVFLOORVFRSH�WR�GLVSOD\�WUDQVLHQWV�DV�VKRZQ�LQ�)LJXUH�$����1RWH�WKDW�
WKH�SXOVH�ZLGWK��W����W���RI�WKH�WUDQVLHQWV�DW����P9�IURP�WKH�EDVH�OLQH�LV�QR�PRUH�
WKDQ����µVHF�IRU�WKH�RXWSXW�

Figure A-4 Transient Response Time

�For E3640A model, and see 7DEOH�$���for other models
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Constant Current (CC) Verifications

Constant Current Test Setup
)ROORZ�WKH�JHQHUDO�VHWXS�LQVWUXFWLRQV�LQ�WKH�*HQHUDO�0HDVXUHPHQW�7HFKQLTXHV¶�
RQ�SDJH������DQG�WKH�VSHFLILF�LQVWUXFWLRQV�ZLOO�EH�JLYHQ�LQ�WKH�IROORZLQJ�
SDUDJUDSKV�

Current Programming and Readback Accuracy
7KLV�WHVW�YHULILHV�WKDW�WKH�FXUUHQW�SURJUDPPLQJ�DQG�*3,%�RU�56�����UHDGEDFN�
IXQFWLRQV�DUH�ZLWKLQ�VSHFLILFDWLRQV��1RWH�WKDW�WKH�UHDGEDFN�YDOXHV�RYHU�WKH�
UHPRWH�LQWHUIDFH�VKRXOG�EH�LGHQWLFDO�WR�WKRVH�GLVSOD\HG�RQ�WKH�IURQW�SDQHO��7KH�
DFFXUDF\�RI�WKH�FXUUHQW�PRQLWRULQJ�UHVLVWRU�PXVW�EH�������RU�EHWWHU�

<RX�VKRXOG�SURJUDP�WKH�SRZHU�VXSSO\�RYHU�WKH�UHPRWH�LQWHUIDFH�IRU�WKLV�WHVW�
WR�DYRLG�URXQG�RII�HUURUV�

� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�D������Ω�FXUUHQW�PRQLWRULQJ�UHVLVWRU�
�5M1��DFURVV�WKH�RXWSXW�WR�EH�WHVWHG�DQG�D�GLJLWDO�YROWPHWHU�DFURVV�WKH�FXUUHQW�
PRQLWRULQJ�UHVLVWRU��5M1��DV�VKRZQ�LQ�)LJXUH�$���

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�ORZ�YROWDJH�UDQJH���9��$���DQG�HQDEOH�
WKH�RXWSXW�E\�VHQGLQJ�WKH�FRPPDQGV�

VOLT:RANG P8V  �(����$�PRGHO�

OUTP ON

� 3URJUDP�WKH�RXWSXW�YROWDJH�WR�IXOO�VFDOH�UDWHG�YROWDJH������9���DQG�RXWSXW�
FXUUHQW�WR�]HUR�DPSV�E\�VHQGLQJ�WKH�FRPPDQGV�

VOLT 8  �(����$�PRGHO�

CURR 0

� 'LYLGH�WKH�YROWDJH�GURS��'90�UHDGLQJ��DFURVV�WKH�FXUUHQW�PRQLWRULQJ�UHVLVWRU�
�5M��E\�LWV�UHVLVWDQFH�WR�FRQYHUW�WR�DPSV�DQG�UHFRUG�WKLV�YDOXH��,O���7KLV�YDOXH�
VKRXOG�EH�ZLWKLQ�WKH�OLPLW�RI����$������P$���$OVR��QRWH�WKDW�WKH�CC��Adrs ��Limit ��
DQG�Rmt �DQQXQFLDWRUV�DUH�RQ�

� 5HDGEDFN�WKH�RXWSXW�FXUUHQW�RYHU�WKH�UHPRWH�LQWHUIDFH�E\�VHQGLQJ�WKH�
FRPPDQG�

MEAS:CURR?

�For E3640A model, and see 7DEOH�$���for other models
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� 5HFRUG�WKH�YDOXH�GLVSOD\HG�RQ�WKH�FRQWUROOHU��7KLV�YDOXH�VKRXOG�EH�ZLWKLQ�WKH�
OLPLW�RI��,O�����P$��

� 3URJUDP�WKH�RXWSXW�FXUUHQW�WR�WKH�IXOO�VFDOH�UDWHG�YDOXH����$���E\�VHQGLQJ�WKH�
FRPPDQG�

CURR 3.0  �(����$�PRGHO�

� 'LYLGH�WKH�YROWDJH�GURS��'90�UHDGLQJ��DFURVV�WKH�FXUUHQW�PRQLWRULQJ�UHVLVWRU�
�5M��E\�LWV�UHVLVWDQFH�WR�FRQYHUW�WR�DPSV�DQG�UHFRUG�WKLV�YDOXH��,O���7KLV�YDOXH�
VKRXOG�EH�ZLWKLQ�WKH�OLPLW�RI�

� 5HDGEDFN�WKH�RXWSXW�FXUUHQW�RYHU�WKH�UHPRWH�LQWHUIDFH�E\�VHQGLQJ�WKH�
FRPPDQG�

MEAS:CURR?

�� 5HFRUG�WKH�YDOXH�GLVSOD\HG�RQ�WKH�FRQWUROOHU��7KLV�YDOXH�VKRXOG�EH�ZLWKLQ�WKH�
OLPLW�RI�

CC Load Effect (Load Regulation)
7KLV�WHVW�PHDVXUHV�WKH�FKDQJH�LQ�RXWSXW�FXUUHQW�UHVXOWLQJ�IURP�D�FKDQJH�LQ�WKH�
ORDG�IURP�IXOO�UDWHG�RXWSXW�YROWDJH�WR�VKRUW�FLUFXLW�

� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�WKH�RXWSXW�WR�WHVWHG�DV�VKRZQ�LQ�
)LJXUH�$���ZLWK�WKH�GLJLWDO�YROWPHWHU�FRQQHFWHG�DFURVV�WKH������Ω�FXUUHQW�
PRQLWRULQJ�UHVLVWRU��5M1��

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�ORZ�YROWDJH�UDQJH���9��$����HQDEOH�WKH�
RXWSXW��DQG�VHW�WKH�GLVSOD\�WR�WKH�OLPLW�PRGH��:KHQ�WKH�GLVSOD\�LV�LQ�WKH�OLPLW�
PRGH��SURJUDP�WKH�RXWSXW�YROWDJH�WR�WKH�IXOO�VFDOH�UDWHG�YDOXH������9���DQG�WKH�
RXWSXW�FXUUHQW�WR�WKH�IXOO�UDWHG�YDOXH����$���

� 6HW�WKH�YROWDJH�RI�WKH�HOHFWURQLF�ORDG�WR������9���WR�RSHUDWH�LW�LQ�FRQVWDQW�YROWDJH�
PRGH�VLQFH�D�YROWDJH�GURS�RFFXUV�RQ�WKH�ORDG�ZLUHV��&KHFN�WKDW�WKH�CC�
DQQXQFLDWRU�LV�RQ��,I�LW�LV�QRW��DGMXVW�WKH�ORDG�VR�WKDW�WKH�RXWSXW�YROWDJH�GURSV�
VOLJKWO\��5HFRUG�WKH�FXUUHQW�UHDGLQJ�E\�GLYLGLQJ�WKH�YROWDJH�UHDGLQJ�RQ�WKH�
GLJLWDO�YROWPHWHU�E\�WKH�UHVLVWDQFH�RI�WKH�FXUUHQW�PRQLWRULQJ�UHVLVWRU�

E3640A E3641A E3642A E3643A E3644A E3644A

3 A ± 16 mA 0.8 A ± 11.6 mA 5 A ± 20 mA 5 A ± 20 mA 8 A ± 26 mA 8 A ± 26 mA

E3640A E3641A E3642A E3643A E3644A E3642A

(IO ± 9.5 mA) (IO ± 6.2 mA) (IO ± 12.5 mA) (IO ± 7.1 mA) (IO ± 17 mA) (IO ± 8.3 mA)

�For E3640A model, and see 7DEOH�$���for other models
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� 2SHUDWH�WKH�HOHFWURQLF�ORDG�LQ�VKRUW��LQSXW�VKRUW��PRGH��5HFRUG�WKH�FXUUHQW�
UHDGLQJ�DJDLQ�E\�GLYLGLQJ�WKH�YROWDJH�UHDGLQJ�RQ�WKH�GLJLWDO�YROWPHWHU�E\�WKH�
UHVLVWDQFH�RI�WKH�FXUUHQW�PRQLWRULQJ�UHVLVWRU��7KH�GLIIHUHQFH�EHWZHHQ�WKH�
FXUUHQW�UHDGLQJV�LQ�VWHS�����DQG�����LV�WKH�ORDG�UHJXODWLRQ�FXUUHQW��7KH�
GLIIHUHQFH�RI�WKH�UHDGLQJV�VKRXOG�EH�ZLWKLQ�WKH�OLPLW�RI�

CC Source Effect (Line Regulation)
7KLV�WHVW�PHDVXUHV�WKH�FKDQJH�LQ�RXWSXW�FXUUHQW�WKDW�UHVXOWV�IURP�D�FKDQJH�LQ�
DF�OLQH�YROWDJH�IURP�WKH�PLQLPXP�YDOXH������EHORZ�WKH�QRPLQDO�LQSXW�YROWDJH��
WR�WKH�PD[LPXP�YDOXH������DERYH�QRPLQDO�YROWDJH��

� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�WKH�RXWSXW�WR�EH�WHVWHG�DV�VKRZQ�LQ�
)LJXUH�$���ZLWK�WKH�GLJLWDO�YROWPHWHU�FRQQHFWHG�DFURVV�WKH�FXUUHQW�PRQLWRULQJ�
UHVLVWRU��5M1��

� &RQQHFW�WKH�DF�SRZHU�OLQH�WKURXJK�D�YDULDEOH�YROWDJH�WUDQVIRUPHU�

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�ORZ�YROWDJH�UDQJH���9��$����HQDEOH�WKH�
RXWSXW��DQG�VHW�WKH�GLVSOD\�WR�WKH�OLPLW�PRGH��:KHQ�WKH�GLVSOD\�LV�LQ�WKH�OLPLW�
PRGH��SURJUDP�WKH�YROWDJH�WR�WKH�IXOO�VFDOH�UDWHG�YDOXH������9���DQG�WKH�FXUUHQW�
WR�WKH�IXOO�VFDOH�UDWHG�YDOXH����$���

� 2SHUDWH�WKH�HOHFWURQLF�ORDG�LQ�FRQVWDQW�YROWDJH�PRGH�DQG�VHW�LWV�YROWDJH�WR�
�����9����&KHFN�WKDW�WKH�CC�DQQXQFLDWRU�UHPDLQV�OLW��,I�QRW�OLW��DGMXVW�WKH�ORDG�
VR�WKDW�WKH�RXWSXW�YROWDJH�GURSV�VOLJKWO\�XQWLO�WKH�CC�DQQXQFLDWRU�OLJKWV�

� $GMXVW�WKH�WUDQVIRUPHU�WR�ORZ�OLQH�YROWDJH�OLPLW������9DF�IRU�QRPLQDO�����9DF��
���9DF�IRU�QRPLQDO�����9DF��RU�����9DF�IRU�QRPLQDO�����9DF���5HFRUG�WKH�RXWSXW�
FXUUHQW�UHDGLQJ�E\�GLYLGLQJ�WKH�YROWDJH�UHDGLQJ�RQ�WKH�GLJLWDO�YROWPHWHU�E\�WKH�
UHVLVWDQFH�RI�WKH�FXUUHQW�PRQLWRULQJ�UHVLVWRU�

� $GMXVW�WKH�WUDQVIRUPHU�WR�����DERYH�WKH�QRPLQDO�OLQH�YROWDJH������9DF�IRU�D�
����9DF�QRPLQDO�LQSXW������9DF�IRU�D�����9DF�QRPLQDO�LQSXW�RU�����9DF�IRU�D�
����9DF�QRPLQDO�LQSXW���5HFRUG�WKH�FXUUHQW�UHDGLQJ�DJDLQ�E\�GLYLGLQJ�WKH�
YROWDJH�UHDGLQJ�RQ�WKH�GLJLWDO�YROWPHWHU�E\�WKH�UHVLVWDQFH�RI�WKH�FXUUHQW�
PRQLWRULQJ�UHVLVWRU��7KH�GLIIHUHQFH�EHWZHHQ�WKH�FXUUHQW�UHDGLQJV�LQ�VWHS�����
DQG�����LV�WKH�ORDG�UHJXODWLRQ�FXUUHQW��7KH�GLIIHUHQFH�RI�WKH�UHDGLQJV�VKRXOG�EH�
ZLWKLQ�WKH�OLPLW�RI�

E3640A E3641A E3642A E3643A E3644A E3645A

0.55 mA 0.33 mA 0.75 mA 0.39 mA 1.05 mA 0.47 mA

E3640A E3641A E3642A E3643A E3644A E3645A

0.55 mA 0.33 mA 0.75 mA 0.39 mA 1.05 mA 0.47 mA

�For E3640A model, and see 7DEOH�$���for other models
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CC PARD (Ripple and Noise)
3HULRGLF�DQG�UDQGRP�GHYLDWLRQV��3$5'��LQ�WKH�RXWSXW��ULSSOH�DQG�QRLVH��
FRPELQH�WR�SURGXFH�D�UHVLGXDO�DF�FXUUHQW��DV�ZHOO��DV�DQ�DF�YROWDJH�
VXSHULPSRVHG�RQ�WKH�GF�RXWSXW��&&�3$5'�LV�VSHFLILHG�DV�WKH�UPV�RXWSXW�FXUUHQW�
LQ�D�IUHTXHQF\�UDQJH����+]�WR����0+]�ZLWK�WKH�SRZHU�VXSSO\�LQ�FRQVWDQW�FXUUHQW�
RSHUDWLRQ�

� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�WKH�RXWSXW�WR�EH�WHVWHG�DV�VKRZQ�DERYH�
ZLWK�WKH�FXUUHQW�PRQLWRULQJ�UHVLVWRU�����Ω��50���DFURVV�RXWSXW�WHUPLQDOV��
&RQQHFW�D�UPV�YROWPHWHU�DFURVV�WKH�FXUUHQW�PRQLWRULQJ�UHVLVWRU�DV�VKRZQ�
DERYH�

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�ORZ�YROWDJH�UDQJH���9��$����HQDEOH�WKH�
RXWSXW��DQG�VHW�WKH�GLVSOD\�WR�WKH�OLPLW�PRGH��:KHQ�WKH�GLVSOD\�LV�LQ�WKH�OLPLW�
PRGH��SURJUDP�WKH�FXUUHQW�WR�IXOO�VFDOH�UDWHG�YDOXH����$���DQG�WKH�YROWDJH�WR�
WKH�IXOO�VFDOH�UDWHG�YDOXH������9���

� 'LYLGH�WKH�UHDGLQJ�RQ�WKH�UPV�YROWPHWHU�E\�WKH�ORDG�UHVLVWDQFH�WR�REWDLQ�UPV�
FXUUHQW��7KH�UHDGLQJV�VKRXOG�EH�ZLWKLQ�WKH�OLPLW�RI���P$�

N o t e :    For better measurement result, it is recommended to make the connection between 
the BNC receptacle and the output terminals shorter as much as possible, and to use 
the recommended split ferrites with the cable (BNC to BNC) as shown above.

Input

RMS voltmeter

Input

RMS voltmeter

(Front Panel Connections) (Rear Panel Connections)

Current 
Monitoring
Resistor

Current 
Monitoring
Resistor

BNC CableBNC 
Receptacle

Split 
Ferrites

�For E3640A model, and see 7DEOH�$���for other models
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Common Mode Current Noise

7KH�FRPPRQ�PRGH�FXUUHQW�LV�WKDW�DF�FXUUHQW�FRPSRQHQW�ZKLFK�H[LVWV�EHWZHHQ�
WKH�RXWSXW�RU�RXWSXW�OLQHV�DQG�FKDVVLV�JURXQG��&RPPRQ�PRGH�QRLVH�FDQ�EH�D�
SUREOHP�IRU�YHU\�VHQVLWLYH�FLUFXLWU\�WKDW�LV�UHIHUHQFHG�WR�HDUWK�JURXQG��:KHQ�
D�FLUFXLW�LV�UHIHUHQFHG�WR�HDUWK�JURXQG��D�ORZ�OHYHO�OLQH�UHODWHG�DF�FXUUHQW�ZLOO�
IORZ�IURP�WKH�RXWSXW�WHUPLQDOV�WR�HDUWK�JURXQG��$Q\�LPSHGDQFH�WR�HDUWK�JURXQG�
ZLOO�FUHDWH�D�YROWDJH�GURS�HTXDO�WR�WKH�RXWSXW�FXUUHQW�IORZ�PXOWLSOLHG�E\�WKH�
LPSHGDQFH�

� 7XUQ�RII�WKH�SRZHU�VXSSO\�DQG�FRQQHFW�D�����NΩ�UHVLVWRU��5S��DQG�D������S)�
FDSDFLWRU�LQ�SDUDOOHO�EHWZHHQ�WKH�����WHUPLQDO�DQG�FKDVVLV�JURXQG�DW�WKH�UHDU�
RXWSXW�WHUPLQDOV�

� &RQQHFW�D�GLJLWDO�YROWPHWHU�DFURVV�5S�

� 7XUQ�RQ�WKH�SRZHU�VXSSO\��6HOHFW�WKH�ORZ�YROWDJH�UDQJH���9��$����HQDEOH�WKH�
RXWSXW��DQG�VHW�WKH�GLVSOD\�WR�WKH�OLPLW�PRGH��:KHQ�WKH�GLVSOD\�LV�LQ�WKH�OLPLW�
PRGH��SURJUDP�WKH�RXWSXW�WR�WKH�IXOO�VFDOH�UDWHG�YDOXH������9�DQG���$���

� 5HFRUG�WKH�YROWDJH�DFURVV�5S�DQG�FRQYHUW�LW�WR�FXUUHQW�E\�GLYLGLQJ�E\�WKH�
UHVLVWDQFH��'90�UHDGLQJ�����NΩ���1RWH�WKDW�WKH�FXUUHQW�LV�OHVV�WKDQ�����µ$�

�For E3640A model, and see 7DEOH�$���for other models
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Performance Test Record for Your Power Supply

CV Performance Test Record

Test Description Models Actual Result
Specifications

Upper Limit Lower Limit

CV Programming Accuracy 
@ 0 volts (DVM reading)

all +0.0100 V -0.0100 V

CV Readback Accuracy 
@ 0 volts

all DVM +0.0050 V DVM -0.0050 V

CV Programming Accuracy 
@ Full Scale (DVM reading)

E3640A/42A/44A  +20.0200 V +19.9800 V

E3641A/43A/45A  +60.0400 V +59.9600 V

CV Readback Accuracy 
@ Full Scale 

E3640A/42A/44A DVM + 0.0150 V DVM - 0.0150 V

E3641A/43A/45A DVM + 0.0350 V DVM - 0.0350 V

CV Load Effect (Load 
Regulation)

E3640A/42A/44A Maximum change: < 5 mV

E3641A/43A/45A Maximum change: < 9 mV

CV Source Effect (Line 
Regulation)

E3640A/42A/44A Maximum change: < 5 mV

E3641A/43A/45A Maximum change: < 9 mV

CV PARD (Normal mode) E3640A/42A/44A < 5 mVp-p / 0.5 mVrms

E3641A/43A/45A < 8 mVp-p / 1 mVrms

Load Transient Response 
Time

all < 50 µsec
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CC Performance Test Record

Test Description Models Actual 
Result

Specifications

Upper Limit Lower Limit

CC Programming Accuracy 
@ 0 amps (IO)

all +0.0100 A -0.0100 A

CC Readback Accuracy @ 0 amps all IO + 0.0050 A IO - 0.0050 A

CC Programming Accuracy 
@ Full Scale (IO)

(E3640A) 3.01600 A 2.9840 A

(E3641A) 0.8116 A 0.7884 A

(E3642A) 5.02 A 4.98 A

(E3643A) 1.4128 A 1.3872 A

(E3644A) 8.026 7.974 A

(E3645A) 2.2144 2.1856 A

CC Readback Accuracy @ Full Scale (E3640A) IO + 0.0095 A IO - 0.0095 A

(E3641A) IO + 0.0062 A IO - 0.0062 A

(E3642A) IO + 0.0125 A IO - 0.0125 A

(E3643A) IO + 0.0071 A IO - 0.0071 A

(E3644A) IO + 0.0170 A IO - 0.0170 A

(E3645A) IO + 0.0083 A IO - 0.0083 A

CC Load Effect (Load Regulation) (E3640A) Maximum change: < (0.55 mA)

(E3641A) Maximum change: < (0.33 mA)

(E3642A) Maximum change: < (0.75 mA)

(E3643A) Maximum change: < (0.39 mA)

(E3644A) Maximum change: < (1.05 mA)

(E3645A) Maximum change: < (0.47 mA)

CC Source Effect (Line Regulation) (E3640A) Maximum change: < (0.55 mA)

(E3641A) Maximum change: < (0.33 mA)

(E3642A) Maximum change: < (0.75 mA)

(E3643A) Maximum change: < (0.39 mA)

(E3644A) Maximum change: < (1.05 mA)

(E3645A) Maximum change: < (0.47 mA)

CC PARD (Normal mode) all < 4 mA rms

CC PARD (Common mode) all < 1.5 µA rms
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Calibration Reference

%HIRUH�\RX�FDOLEUDWH�WKH�SRZHU�VXSSO\��\RX�PXVW�XQVHFXUH�LW�E\�HQWHULQJ�WKH�
FRUUHFW�VHFXULW\�FRGH��6HH�§hEHUEOLFN��EHU�GLH�.DOLEULHUXQJ¨��VWDUWLQJ�RQ�SDJH�
����IRU�PRUH�GHWDLOHG�SURFHGXUHV�WR�XQVHFXUH�RU�VHFXUH�WKH�SRZHU�VXSSO\�

Agilent Technologies Calibration Services
:KHQ�\RXU�SRZHU�VXSSO\�LV�GXH�IRU�FDOLEUDWLRQ��FRQWDFW�\RXU�ORFDO�$JLOHQW�
7HFKQRORJLHV�6HUYLFH�&HQWHU�IRU�D�ORZ�FRVW�FDOLEUDWLRQ��7KH�$JLOHQW�(����$�
��$���$���$���$�DQG�(����$�SRZHU�VXSSOLHV�DUH�VXSSRUWHG�RQ�FDOLEUDWLRQ�
SURFHVVHV�ZKLFK�DOORZ�$JLOHQW�7HFKQRORJLHV�WR�SURYLGH�WKLV�VHUYLFH�DW�
FRPSHWLWLYH�SULFHV�

Calibration Interval
5HFRPPHQGHG�FDOLEUDWLRQ�LQWHUYDO�IRU�WKLV�SRZHU�VXSSO\�LV���\HDU��7KLV�ZLOO�
HQVXUH�WKDW�\RXU�SRZHU�VXSSO\�ZLOO�UHPDLQ�ZLWKLQ�VSHFLILFDWLRQ�IRU�WKH�QH[W�
FDOLEUDWLRQ�LQWHUYDO��$JLOHQW�7HFKQRORJLHV�GRHV�QRW�UHFRPPHQG�H[WHQGLQJ�
FDOLEUDWLRQ�LQWHUYDOV�EH\RQG���\HDU�IRU�DQ\�DSSOLFDWLRQ��7KLV�FULWHULD�IRU�UH�
DGMXVWPHQW�SURYLGHV�WKH�EHVW�ORQJ�WHUP�VWDELOLW\�

To Unsecure the Power Supply Without the Security Code
7R�XQVHFXUH�WKH�SRZHU�VXSSO\�ZLWKRXW�WKH�FRUUHFW�VHFXULW\�FRGH��ZKHQ�\RX�
IRUJHW�WKH�VHFXULW\�FRGH���IROORZ�WKH�VWHSV�EHORZ��6HH�§(OHFWURVWDWLF�'LVFKDUJH�
�(6'��3UHFDXWLRQV¨�RQ�SDJH�����EHIRUH�EHJLQQLQJ�WKLV�SURFHGXUH�

� 'LVFRQQHFW�WKH�SRZHU�FRUG�DQG�DOO�ORDG�FRQQHFWLRQV�IURP�WKH�SRZHU�VXSSO\�

� 5HPRYH�WKH�LQVWUXPHQW�FRYHU��5HIHU�WR�WKH�GLVDVVHPEO\�GUDZLQJ�RQ�SDJH ����

� &RQQHFW�WKH�SRZHU�FRUG�DQG�WXUQ�RQ�WKH�FDOLEUDWLRQ�PRGH�E\�KROGLQJ�GRZQ�WKH�
Calibrate �NH\�DV�\RX�WXUQ�RQ�WKH�SRZHU�VXSSO\�DQG�KROG�GRZQ�WKH�NH\�XQWLO�\RX�
KHDU�D�ORQJ�EHHS��%H�FDUHIXO�QRW�WR�WRXFK�WKH�SRZHU�OLQH�FRQQHFWLRQV�

� $SSO\�D�VKRUW�EHWZHHQ�WKH�WZR�H[SRVHG�PHWDO�SDGV�RQ�-3�����ORFDWHG�QHDU�
8������7KH�-3����LV�RXWOLQHG�ZLWK�D�FLUFOH�RQ�WKH�FRPSRQHQW�ORFDWRU�GUDZLQJ�
RQ�SDJH�����

� :KLOH�PDLQWDLQLQJ�WKH�VKRUW��PRYH�WR�WKH�VHFXULW\�FRGH�DQG�HQWHU�DQ\�XQVHFXUH�
FRGH�LQ�WKH�FDOLEUDWLRQ�PRGH��7KH�SRZHU�VXSSO\�LV�QRZ�XQVHFXUHG�

� 5HPRYH�WKH�VKRUW�DW�-3������$Q�HUURU�RFFXUV�LI�QRW�UHPRYHG��

� 7XUQ�RII�DQG�UHDVVHPEOH�WKH�SRZHU�VXSSO\�

1RZ�\RX�FDQ�HQWHU�D�QHZ�VHFXULW\�FRGH��%H�VXUH�\RX�WDNH�QRWH�RI�WKH�QHZ�
VHFXULW\�FRGH�
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General Calibration/Adjustment Procedure

N o t e   The power supply should be calibrated after 1-hour warm-up with no load connected. 
And Perform the voltage calibration prior to the OVP calibration.

7KH�IURQW�SDQHO�FDOLEUDWLRQ�SURFHGXUHV�DUH�GHVFULEHG�LQ�WKLV�VHFWLRQ�

� )RU�YROWDJH�FDOLEUDWLRQ��GLVFRQQHFW�DOO�ORDGV�IURP�WKH�SRZHU�VXSSO\�DQG�
FRQQHFW�D�'90�DFURVV�WKH�RXWSXW�WHUPLQDOV��

� )RU�FXUUHQW�FDOLEUDWLRQ��DOVR�GLVFRQQHFW�DOO�ORDGV�IURP�WKH�SRZHU�VXSSO\��
FRQQHFW�DQ�DSSURSULDWH�FXUUHQW�PRQLWRULQJ�UHVLVWRU������Ω�DFURVV�WKH�RXWSXW�
WHUPLQDOV��DQG�FRQQHFW�D�'90�DFURVV�WKH�WHUPLQDOV�RI�WKH�PRQLWRULQJ�
UHVLVWRU�

� <RX�FDQ�DERUW�D�FDOLEUDWLRQ�DW�DQ\�WLPH�E\�WXUQLQJ�WKH�SRZHU�VXSSO\�RII�IURP�
WKH�IURQW�SDQHO��E\�LVVXLQJ�D�UHPRWH�LQWHUIDFH�GHYLFH�FOHDU�PHVVDJH��RU�E\�
SUHVVLQJ�WKH�IURQW�SDQHO�©©/RFDOªª�NH\�

7KH�IROORZLQJ�WDEOH�VKRZV�FDOLEUDWLRQ�SDUDPHWHUV�DQG�SRLQWV�ZKLFK�VKRXOG�EH�
XVHG�WR�FDOLEUDWH�WKH�RXWSXW�YROWDJH�DQG�FXUUHQW�

Table 3-2  Parameters for Calibration

Calibration
Parameter

Voltage/
Current

Calibration Point 
mnemonic

VOLTAGE CAL Voltage

V LO

V MI

V HI

     OVP CAL OVP None

CURRENT CAL Current

I LO

I MI

I HI
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Front Panel Voltage and Current Calibration

N o t e   Before attempting to calibrate the power supply, you must unsecure the power supply, 
and disconnect all loads from the power supply and connect a DVM across the output 
terminals. See “Überblick über die Kalibrierung”, starting on page 71 to unsecure.

,Q�WKH�IROORZLQJ�SURFHGXUH��WKH�$JLOHQW�(����$�PRGHO�LV�UHIHUHQFHG�WR�GHVFULEH�
WKH�FDOLEUDWLRQ�SURFHGXUH�DV�DQ�H[DPSOH��VR�D�GLIIHUHQW�FDOLEUDWLRQ�YDOXH�IRU�
HDFK�FDOLEUDWLRQ�SRLQW�PD\�EH�SURPSWHG�WR�EH�DGMXVWHG�IRU�\RXU�VSHFLILF�PRGHO�

� � 7XUQ�RQ�WKH�FDOLEUDWLRQ�PRGH�

7XUQ�RQ�WKH�FDOLEUDWLRQ�PRGH�E\�KROGLQJ�GRZQ� ��&DOLEUDWH��NH\�DV�\RX�
WXUQ�RQ�WKH�SRZHU�VXSSO\�DQG�KROG�GRZQ�WKH�NH\�XQWLO�\RX�KHDU�D�ORQJ�EHHS��
0DNH�VXUH�WKDW�WKH�SRZHU�VXSSO\�LV�LQ�©©&9ªª�PRGH��,I�WKH�SRZHU�VXSSO\�LV�QRW�
LQ�©©&9ªª�PRGH��DQ�HUURU�RFFXUV�

9ROWDJH�DQG�293�&DOLEUDWLRQ

� 0RYH�GRZQ�D�OHYHO�WR�WKH�YROWDJH�FDOLEUDWLRQ�PRGH�

� 6HOHFW�WKH�ORZ�HQG�YROWDJH�FDOLEUDWLRQ�SRLQW�

� (QWHU�WKH�UHDGLQJ�\RX�REWDLQHG�IURP�WKH�'90�E\�XVLQJ�WKH�NQRE�DQG�
UHVROXWLRQ�VHOHFWLRQ�NH\V��

&$/�02'(

YROWDJH�FDO

9�/2�������

9�/2�������

Power

Calibrate

View

Calibrate

View

Calibrate

View

Calibrate

View
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� 6DYH�WKH�FKDQJHV�DQG�VHOHFW�WKH�PLGGOH�YROWDJH�FDOLEUDWLRQ�SRLQW�

,I�WKH�HQWHUHG�QXPEHU�LV�ZLWKLQ�DQ�DFFHSWDEOH�UDQJH��DQ�©©ENTEREDªª�PHVVDJH�
DSSHDUV�IRU�D�VHFRQG��,I�WKH�HQWHUHG�QXPEHU�LV�QRW�FRUUHFW��DQ�HUURU�PHVVDJH�
ZLOO�EH�GLVSOD\HG�IRU�D�VHFRQG�DQG�\RX�ZLOO�KHDU�D�EHHS��DQG�WKHQ�JR�EDFN�WR�
WKH�ORZ��PLGGOH��RU�KLJK�YROWDJH�FDOLEUDWLRQ�SRLQW�DJDLQ�DV�SURFHHGLQJ�

� (QWHU�WKH�UHDGLQJ�\RX�REWDLQHG�IURP�WKH�'90�E\�XVLQJ�WKH�NQRE�DQG�
UHVROXWLRQ�VHOHFWLRQ�NH\V�

� 6DYH�WKH�FKDQJHV�DQG�VHOHFW�WKH�KLJK�YROWDJH�FDOLEUDWLRQ�SRLQW�

� (QWHU�WKH�UHDGLQJ�\RX�REWDLQHG�IURP�WKH�'90�E\�XVLQJ�WKH�NQRE�DQG�
UHVROXWLRQ�VHOHFWLRQ�NH\V�

� 6DYH�WKH�FKDQJHV�DQG�JR�WR�WKH�293�FDOLEUDWLRQ�PRGH�

,I�WKH�FDOLEUDWLRQ�IDLOV��DQ�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�IRU�D�VHFRQG�DQG�JR�
EDFN�WR�WKH�YROWDJH�FDOLEUDWLRQ�PRGH�DJDLQ��$�©©VOLTAGE CALªª�PHVVDJH�LV�
GLVSOD\HG��$ERYH�PHVVDJH�LV�GLVSOD\HG�WR�LQGLFDWH�WKDW�WKH�SRZHU�VXSSO\�LV�
UHDG\�IRU�WKH�293�FDOLEUDWLRQ�

9�0,�������

9�0,�������

9�+,�������

9�+,�������

������RYS�FDO

Calibrate

View

Calibrate

View

Calibrate

View
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�� 5XQ�WKH�293�FDOLEUDWLRQ�

$ERYH�PHVVDJH�LV�GLVSOD\HG�WR�LQGLFDWH�WKDW�WKH�FDOLEUDWLRQ�LV�SURJUHVVLQJ��,W�
WDNHV�DSSUR[LPDWHO\����VHFRQGV�WR�FRPSOHWH�WKH�FDOLEUDWLRQ��,I�WKH�FDOLEUDWLRQ�
IDLOV��DQ�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�IRU�D�VHFRQG�DQG�\RX�ZLOO�KHDU�D�EHHS��
DQG�WKHQ�JR�EDFN�WR�WKH�293�FDOLEUDWLRQ�PRGH�DJDLQ�

&XUUHQW�&DOLEUDWLRQ

�� 6HOHFW�WKH�ORZ�HQG�FXUUHQW�FDOLEUDWLRQ�SRLQW�

�� (QWHU�WKH�FRPSXWHG�YDOXH��'90�UHDGLQJ�÷�E\�VKXQW�UHVLVWDQFH��E\�
XVLQJ�WKH�NQRE�DQG�UHVROXWLRQ�VHOHFWLRQ�NH\V�

1RWLFH�WKDW�\RX�VKRXOG�ZDLW�IRU�WKH�'90�UHDGLQJ�WR�EH�VWDELOL]HG�IRU�DFFXUDWH�
FDOLEUDWLRQ�GXULQJ�WKH�FXUUHQW�FDOLEUDWLRQ�

&$/LEUDWLQJ

&RQQHFW�DQ�DSSURSULDWH�VKXQW������Ω�DFURVV�WKH�RXWSXW�WHUPLQDOV��DQG�
FRQQHFW�D�GLJLWDO�YROWPHWHU�DFURVV�WKH�VKXQW�UHVLVWRU�IRU�WKH�FXUUHQW�
FDOLEUDWLRQ�

&XUUHQW�FDO

,�/2�������

,�/2�������

Calibrate

View

Calibrate

View
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�� 6DYH�WKH�FKDQJHV�DQG�VHOHFW�WKH�PLGGOH�FXUUHQW�FDOLEUDWLRQ�SRLQW�

,I�WKH�HQWHUHG�QXPEHU�LV�ZLWKLQ�DQ�DFFHSWDEOH�UDQJH��DQ�©©ENTEREDªª�PHVVDJH�
DSSHDUV�IRU�D�VHFRQG��,I�WKH�HQWHUHG�QXPEHU�LV�QRW�FRUUHFW��DQ�HUURU�PHVVDJH�
ZLOO�EH�GLVSOD\HG�IRU�D�VHFRQG�DQG�\RX�ZLOO�KHDU�D�EHHS��DQG�WKHQ�JR�EDFN�WR�
WKH�ORZ��PLGGOH��RU�KLJK�FXUUHQW�FDOLEUDWLRQ�SRLQW�DJDLQ�DV�SURFHHGLQJ�

�� (QWHU�WKH�FRPSXWHG�YDOXH��'90�UHDGLQJ�÷�E\�VKXQW�UHVLVWDQFH��E\�
XVLQJ�WKH�NQRE�DQG�UHVROXWLRQ�VHOHFWLRQ�NH\V�

�� 6DYH�WKH�FKDQJH�DQG�VHOHFW�WKH�KLJK�FXUUHQW�FDOLEUDWLRQ�SRLQW�

�� (QWHU�WKH�FRPSXWHG�YDOXH��'90�UHDGLQJ�÷�E\�VKXQW�UHVLVWDQFH��E\�
XVLQJ�WKH�NQRE�DQG�UHVROXWLRQ�VHOHFWLRQ�NH\V�

�
�� 6DYH�WKH�QHZ�FXUUHQW�FDOLEUDWLRQ�FRQVWDQWV�DQG�H[LW�WKH�FDOLEUDWLRQ�

PRGH�

,I�WKH�FDOLEUDWLRQ�IDLOV��DQ�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�IRU�RQH�VHFRQG�DQG�
\RX�ZLOO�KHDU�D�EHHS��DQG�WKHQ�JR�EDFN�WR�WKH�FXUUHQW�FDOLEUDWLRQ�PRGH�DJDLQ��
$�©©CURRENT CALªª�PHVVDJH�LV�GLVSOD\HG�

,�0,��������

,�0,�������

,�+,��������

,�+,�������$

&$/�PRGH

Calibrate

View

Calibrate

View

Calibrate

View
Power
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Calibration Record for Your Power Supply

Step Calibration Description Measurement 
Mode (DVM)

Supply Being 
Adjusted

1
Turn on the calibration mode by holding down the "Calibrate" key as you 
turn on the power supply until you hear a long beep.

2 Unsecure the power supply if secured. (See page 71)

3 Press "Calibrate" key to move down menu to voltage calibration menu. 
A "VOLTAGE CAL" is displayed. Press "Calibrate" key to select the 
low voltage calibration point.

Voltage 
Calibration

4
A low voltage calibration point is displayed. Enter the DVM reading by 
using the knob and resolution keys. Press "Calibrate" key to save the 
changes and select the middle calibration point.

V
Low voltage 
calibration

5
A middle voltage calibration point is displayed. Enter the DVM reading 
by using the knob and resolution selection keys. Press "Calibrate" key to 
save the changes and select the high calibration point.

V
Middle voltage 

calibration

6
A high voltage calibration point is displayed. Enter the DVM reading by 
using the knob and resolution selection keys. Press "Calibrate" key to 
save the changes and select the OVP calibration.

V
High voltage 
calibration

7 "OVP CAL" is displayed. Press "Calibrate" key to run the overvoltage 
calibration. A "CALIBRATING" is displayed to indicate that the 
calibration is progressing.

V
OVP calibration

8 Connect shunt resistor (0.01 Ω) across the output terminals. And press 
"Calibrate" key to select the current calibration.

Current calibration

9

A low current calibration point is displayed. Enter the computed value 
(DVM reading / by shunt resistance) by using the knob and resolution 
keys. Press "Calibrate" key to save the changes and select the middle 
calibration point.

A Low current 
calibration

10

A middle current calibration point is displayed. Enter the computed value 
(DVM reading / by shunt resistance) by using the knob and resolution 
keys. Press "Calibrate" key to save the changes and select the high 
calibration point.

A
Middle current 

calibration

11
A high current calibration point is displayed. Enter the computed value 
(DVM reading / by shunt resistance) by using the knob and resolution 
keys. Press "Calibrate" key to save the changes

A
High current 
calibration

13 Turn off the "Power" switch to exit the calibration menu. Exit CAL MODE
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Calibration Error Messages

7KH�IROORZLQJ�WDEOHV�DUH�DEEUHYLDWHG�OLVWV�RI�HUURU�PHVVDJHV�IRU�WKH�(����$��
(����$��(����$��(����$��(����$��DQG�(����$��7KH�HUURUV�OLVWHG�EHORZ�DUH�
WKH�PRVW�OLNHO\�HUURUV�WR�EH�HQFRXQWHUHG�GXULQJ�FDOLEUDWLRQ�DQG�DGMXVWPHQW��$�
PRUH�FRPSOHWH�OLVW�RI�HUURU�PHVVDJHV�DQG�GHVFULSWLRQV�LV�FRQWDLQHG�LQ�FKDSWHU�
��

&DOLEUDWLRQ�(UURU�0HVVDJHV

Error Error Messages

701 Cal security disabled by jumper

702 Cal secured

703 Invalid secure code

704 Secure code too long

705 Cal aborted

706 Cal value out of range

708 Cal output disabled

712 Bad DAC cal data

713 Bad readback cal data

714 Bad OVP cal data

717 Cal OVP status enabled

718 Gain out of range for gain error correction

740 Cal checksum failed, secure state

741 Cal checksum failed, string data

743 Cal checksum failed, store/recall data in location 1

744 Cal checksum failed, store/recall data in location 2

745 Cal checksum failed, store/recall data in location 3

746 Cal checksum failed, DAC cal constants

747 Cal checksum failed, readback cal constants

748 Cal checksum failed, GPIB address

749 Cal checksum failed, internal data

754 Cal checksum failed, store/recall data in location 4

755 Cal checksum failed, store/recall data in location 5
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Replaceable Parts

7KLV�FKDSWHU�FRQWDLQV�LQIRUPDWLRQ�RUGHULQJ�UHSODFHPHQW�SDUWV�IRU�\RXU�SRZHU�
VXSSO\�

� (����$���$���$���$���$���$�3RZHU�6XSSO\�$VVHPEO\¶�RQ�SDJH����

� 0DQXIDFWXUHUªV�/LVW¶�RQ�SDJH����

7KH�SDUWV�OLVWV�LQFOXGH�D�EULHI�GHVFULSWLRQ�RI�WKH�SDUW�ZLWK�DSSOLFDEOH�$JLOHQW�
SDUW�QXPEHUV�DQG�PDQXIDFWXUHU�SDUW�QXPEHU�

To Order Replaceable Parts
<RX�FDQ�RUGHU�UHSODFHDEOH�SDUWV�IURP�$JLOHQW�7HFKQRORJLHV�XVLQJ�WKH�$JLOHQW�
SDUW�QXPEHU�RU�GLUHFWO\�IURP�WKH�PDQXIDFWXUHU�XVLQJ�WKH�PDQXIDFWXUHUªV�SDUW�
QXPEHU��1RWH�WKDW�QRW�DOO�SDUWV�OLVWHG�LQ�WKLV�FKDSWHU�DUH�DYDLODEOH�DV�ILHOG�
UHSODFHDEOH�SDUWV��7R�RUGHU�UHSODFHDEOH�SDUWV�IURP�$JLOHQW��GR�WKH�IROORZLQJ�

� &RQWDFW�\RXU�QHDUHVW�$JLOHQW�6DOHV�2IILFH�RU�$JLOHQW�6HUYLFH�&HQWHU�

� ,GHQWLI\�SDUWV�E\�WKH�$JLOHQW�SDUW�QXPEHU�VKRZQ�LQ�WKH�UHSODFHDEOH�SDUWV�OLVWV��
1RWH�WKDW�QRW�DOO�SDUWV�DUH�GLUHFWO\�DYDLODEOH�IURP�$JLOHQW��\RX�PD\�KDYH�WR�RUGHU�
FHUWDLQ�SDUWV�IURP�WKH�VSHFLILHG�PDQXIDFWXUHU�

� 3URYLGH�WKH�SRZHU�VXSSO\�PRGHO�QXPEHU�DQG�VHULDO�QXPEHU�

Schematics and Diagrams
7KLV�FKDSWHU�FRQWDLQV�D�EORFN�GLDJUDP��VFKHPDWLFV��DQG�FRPSRQHQW�ORFDWRU�
GUDZLQJV�IRU�WKH�SRZHU�VXSSO\�

� &RPSRQHQW�/RFDWRU��WRS��IRU�PDLQ�ERDUG�DVVHPEO\��RQ�SDJH�����

� &RPSRQHQW�/RFDWRU��ERWWRP��IRU�PDLQ�ERDUG�DVVHPEO\��RQ�SDJH�����

� 3RZHU�DQG�3URWHFWLRQ�6FKHPDWLF��RQ�SDJH�����

� $&�,QSXW�DQG�%LDV�6XSSO\�6FKHPDWLF��RQ�SDJH�����

� )ORDWLQJ�/RJLF�6FKHPDWLF��RQ�SDJH�����

� $�'�DQG�'�$�&RQYHUWHU��RQ�SDJH�����

� (DUWK�5HIHUHQFH�/RJLF�6FKHPDWLF��RQ�SDJH�����

� &RPSRQHQW�/RFDWRU�IRU�IURQW�SDQHO��RQ�SDJH�����

� 'LVSOD\�DQG�.H\ERDUG�6FKHPDWLF��RQ�SDJH�����
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E3640A/41A/42A/43A/44A/45A Power Supply Assembly

Reference 
Designator

Agilent Part 
Number Q’ty Part Description Mfr.

code
Mfr. Part Number

F100-F102 0699-2715 3 FUSIBLE RES 1 OHM 5% 1/2W 01542 FN1/2

S102 3101-2976 1 SW-PB DPST 6A 250V 04486 NE18-2A-EE-SP

8120-8767 1 POWER CORD FOR STD/0E9 GY-062 or 22631 SP-305+IS-14

8120-8768 1 POWER CORD FOR 0E3 GY-062 22631 SP-022+IS-14

(E3640A/41A) 2110-1069 1 FUSE 1.5A T 125V FOR 100 AND 115 Vac 01542 51S015L

(E3640A/41A) 2110-0457 1 FUSE 1A T 250V FOR 230 Vac 01542 50T010H

(E3642A/43A) 2110-1070 1 FUSE 2.5A T 125V FOR 100 AND 115 Vac 01542 51S025L

(E3642A/43A) 2110-0457 1 FUSE 1A T 250V FOR 230 Vac 01542 50T010H

(E3644A/45A) 2110-1071 1 FUSE 3.15A T 125V FOR 100 AND 115 Vac 01542 51S032L

(E3644A/45A) 2110-1068 1 FUSE 2A 50 T 250V FOR 230 Vac 02805 50T020H

34401-45011 1 HANDLE-FRONT 02362 34401-45011

34401-86011 1 BUMPER-FRONT 02362 34401-86011

34401-86012 1 BUMPER-REAR 02362 34401-86012

34401-88304 1 REAR BEZEL 02362 34401-88304

E3640-40002 1 PUSH ROD 01542 E3640-40002

E3640-40003 1 KNOB 01542 E3640-40003

E3640-60030 1 PROGRAMMED ROM (IC 2M-BIT OTP 150NS CMOS) 01542 E3640-60030

E3640-60011 1 FRONT FRAME ASSEMBLY FOR E3640A 01542 E3640-60011

E3641-60011 1 FRONT FRAME ASSEMBLY FOR E3641A 01542 E3641-60011

E3642-60011 1 FRONT FRAME ASSEMBLY FOR E3642A 01542 E3642-60011

E3644-60011 1 FRONT FRAME ASSEMBLY FOR E3644A 01542 E3644-60011

E3640-60013 1 TRANSFORMER ASSEMBLY FOR E3640A 01542 E3640-60013

E3641-60013 1 TRANSFORMER ASSEMBLY FOR E3641A 01542 E3641-60013

E3642-60013 1 TRANSFORMER ASSEMBLY FOR E3642A 01542 E3642-60013

E3644-60013 1 TRANSFORMER ASSEMBLY FOR E3644A 01542 E3644-60013

E3640-60016 1 TERMINAL BLOCK ASSEMBLY 01542 E3640-60016

E3644-60006 1 DC Fan ASSEMBLY 01542 E3644-60006
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Manufacturer’s List

Mfr. code Manufacturer’s name Manufacturer’s Address

01542 Agilent DIV 01 SAN JOSE COMPONENTS SAN JOSE, CA, USA

02805 COOPER INDUSTRIES INC HOUSTON, TX, USA

02362 Agilent DIV 09 LID COMPONENTS LOVELAND, CA, USA

22631 I SHENG ELECTRIC WIRE & CABLE CO KUEI-SHAN, TW
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Index
Falls Sie Fragen zur Anwendung der Stromversorgung haben, 
wenden Sie sich bitte an das nächstgelgende Vertriebsbüro von  
Agilent Technologies.
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%HIHKOVWUHQQ]HLFKHQ
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%HVFKUHLEXQJ�GHU�7DVWHQ��)URQWSODWWH� 

3
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%HWULHEVWHPSHUDWXU 168
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&
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