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&RS\ULJKW© ���� � ����
$JLOHQW 7HFKQRORJLHV
5HVHUYDGRV WRGRV ORV GHUHFKRV�

+LVWRULDO GH ,PSUHVLyQ

(GLFLyQ �� DEULO ����

/DV QXHYDV HGLFLRQHV FRQV�
WLWX\HQ UHYLVLRQHV FRPSOHWDV GHO
PDQXDO� /RV SDTXHWHV GH DFWXD�
OL]DFLyQ� TXH VH SXEOLFDQ HQWUH
HGLFLRQHV� SXHGHQ FRQWHQHU LQIRU�
PDFLyQ DGLFLRQDO \ SiJLQDV GH
VXVWLWXFLyQ� TXH SRGUi LQFRUSRUDU
D VX PDQXDO� /DV IHFKDV TXH
DSDUHFHQ HQ OD SUHVHQWH SiJLQD
VyOR VH PRGLILFDQ FXDQGR VH SX�
EOLFD XQD QXHYD HGLFLyQ�

,QIRUPDFLyQ VREUH 0DUFDV
&RPHUFLDOHV

:LQGRZV�:LQGRZV�� \:LQGRZV
17 VRQ PDUFDV FRPHUFLDOHV
UHJLVWUDGDV GH 0LFURVRIW &RUS�

&HUWLILFDFLyQ

$JLOHQW 7HFKQRORJLHV
FHUWLILFD TXH HO SUHVHQWH SURGXFWR
VDWLVIDFH ODV HVSHFLILFDFLRQHV
SXEOLFDGDV HQ HO PRPHQWR GH VX
HQYtR� $JLOHQW FHUWLILFD SRU RWUD
SDUWH� TXH VXV PHGLFLRQHV GH FD�
OLEUDGR VRQ FRQWUDVWDEOHV GH
DFXHUGR FRQ HO ,QVWLWXWR 1DFLRQDO
GH 1RUPDV \ 7HFQRORJtD GH ORV
(VWDGRV 8QLGRV �DQWHV 2ILFLQD
1DFLRQDO GH 1RUPDV�� HQ OD PH�
GLGD SHUPLWLGD SRU ODV LQVWDOD�
FLRQHV GH FDOLEUDFLyQ GH OD PHQ�
FLRQDGD RUJDQL]DFLyQ \ SRU ODV
LQVWDODFLRQHV GH FDOLEUDFLyQ GH
RWURV PLHPEURV GH OD 2UJDQL]D�
FLyQ ,QWHUQDFLRQDO GH 1RUPDOL]D�
FLyQ �,62��

*DUDQWtD

(O SUHVHQWH SURGXFWR $JLOHQW HVWi
JDUDQWL]DGR IUHQWH D FXDOTXLHU
GHIHFWR GH PDWHULDOHV \ GH PDQR
GH REUD GXUDQWH XQ SHUtRGR GH
WUHV DxRV FRQWDGR D SDUWLU GH OD
IHFKD GH HQYtR� /D YLJHQFLD \ ODV
FRQGLFLRQHV GH OD JDUDQWtD GHO
SUHVHQWH SURGXFWR SRGUtDQ YHUVH
VXVWLWXLGDV FXDQGR pVWH HVWp LQWH�
JUDGR �R VH LQWHJUH� HQ RWURV SUR�
GXFWRV $JLOHQW� 'XUDQWH HO
SHUtRGR GH YLJHQFLD GH OD
JDUDQWtD� $JLOHQW GLVFUHFLRQDO�
PHQWH UHSDUDUi R VXVWLWXLUi DTXH�
OORV SURGXFWRV TXH KXELHUDQ
UHVXOWDGR GHIHFWXRVRV� (O SHULRGR
GH JDUDQWtD FRPLHQ]D D SDUWLU GH
OD IHFKD GH HQWUHJD R GH OD IHFKD
GH LQVWDODFLyQ� VL pVWD OD UHDOL]D
$JLOHQW�

5HSDUDFLyQ HQ *DUDQWtD
3DUD OD UHSDUDFLyQ HQ JDUDQWtD GH
HVWH SURGXFWR� GHEHUi VHU
UHPLWLGR D ODV LQVWDODFLRQHV GH

UHSDUDFLyQ GHVLJQDGDV SRU
$JLOHQW�

&RQ UHVSHFWR D ORV SURGXFWRV
UHPLWLGRV D $JLOHQW SDUD VX
UHSDUDFLyQ HQ JDUDQWtD� HO FRP�
SUDGRU GHEHUi SDJDU SRU DQWLFL�
SDGR ORV JDVWRV GH HQYtR D $JLOHQW
\ $JLOHQW SDJDUi ORV JDVWRV GH
HQYtR FRUUHVSRQGLHQWHV D OD
GHYROXFLyQ GHO SURGXFWR DO FRP�
SUDGRU� 1R REVWDQWH� HO FRPSUD�
GRU GHEHUi SDJDU WRGRV ORV JDVWRV
GH HQYtR� WDVDV H LPSXHVWRV GH ORV
SURGXFWRV UHPLWLGRV D $JLOHQW
GHVGH XQ SDtV H[WUDQMHUR�

/LPLWDFLyQ GH *DUDQWtD

/D DQWHULRU JDUDQWtD QR VHUi GH
DSOLFDFLyQ D ORV GHIHFWRV SURYR�
FDGRV SRU XQ PDQWHQLPLHQWR
LQFRUUHFWR R LQDGHFXDGR SRU
SDUWH GHO FRPSUDGRU� SRU FRQH�
[LRQHV R SURGXFWRV VXPLQLVWUD�
GRV SRU pVWH R SRU PRGLILFD�
FLRQHV QR DXWRUL]DGDV R XWLOL]D�
FLRQHV LQGHELGDV� R SRU OD XWLOL]D�
FLyQ GHO PLVPR VLQ REVHUYDU ODV
HVSHFLILFDFLRQHV PHGLRDPELHQ�
WDOHV GHO SURGXFWR� R SRU XQD
LQFRUUHFWD SUHSDUDFLyQ R PDQWHQ�
LPLHQWR GHO HPSOD]DPLHQWR�

(O GLVHxR \ OD LQFRUSRUDFLyQ GH
FXDOTXLHU FLUFXLWR DO SUHVHQWH
SURGXFWR HV UHVSRQVDELOLGDG
H[FOXVLYD GHO FRPSUDGRU� $JLOHQW
QR JDUDQWL]D ORV FLUFXLWRV GHO
FRPSUDGRU QL ORV IDOORV GH IXQFLR�
QDPLHQWR GH SURGXFWRV $JLOHQW
GHULYDGRV GH FLUFXLWRV GHO FRP�
SUDGRU�
3RU RWUD SDUWH� $JLOHQW QR RIUHFH
QLQJXQD JDUDQWtD IUHQWH D GDxRV
SURGXFLGRV FRPR FRQVHFXHQFLD
GH FLUFXLWRV GHO FRPSUDGRU DVt
FRPR IUHQWH D GDxRV GHULYDGRV GH
SURGXFWRV VXPLQLVWUDGRV SRU HO
FRPSUDGRU�

+DVWD GRQGH SHUPLWD OD OH\�
$JLOHQW QR FRQFHGH QLQJXQD
RWUD JDUDQWtD H[SUHVD R
LPSOtFLWD� \D VHD RUDO R
HVFULWD� UHVSHFWR D HVWH SUR�
GXFWR \ QLHJD� GH PDQHUD
HVSHFtILFD� FXDOTXLHU JDUDQWtD
LPSOtFLWD R FXDOTXLHU FRQ�
GLFLyQ GH FRPHUFLDOL]DFLyQ�
DGHFXDFLyQ SDUD XQ SURSyVLWR
HVSHFtILFR R FDOLGDG VDWLVIDF�
WRULD�

3DUD WUDQVDFFLRQHV HQ $XV�
WUDOLD \ 1XHYD =HODQGD� /RV
WpUPLQRV GH JDUDQWtD LQFOXLGRV HQ
HVWH DSDUWDGR� H[FHSWR KDVWD
GRQGH SHUPLWD OD OH\� QR
H[FOX\HQ� UHVWULQJHQ R PRGLILFDQ
\ VH VXPDQ D ORV GHUHFKRV HVWD�
WXWDULRV REOLJDWRULRV DSOLFDEOHV D
OD YHQWD GH HVWH SURGXFWR�

([FOXVLYLGDG GH $FFLyQ

+DVWD GRQGH SHUPLWD OD OHJLV�
ODFLyQ ORFDO� ODV DFFLRQHV FRQWHQL�
GDV HQ HO SUHVHQWH GRFXPHQWR
VRQ ODV DFFLRQHV ~QLFDV \ H[FOXVL�
YDV TXH FRUUHVSRQGHQ DO FRPSUD�
GRU� $JLOHQW QR VHUi UHVSRQVDEOH
GH QLQJ~Q GDxR GLUHFWR� LQGL�
UHFWR� HVSHFLDO� LQFLGHQWDO R FRQ�
VHFXHQWH �LQFOXLGD OD SpUGLGD GH
EHQHILFLRV R GDWRV�� \D VHDQ GH
QDWXUDOH]D FRQWUDFWXDO� SRU FXOSD
R EDVDGR HQ FXDOTXLHU RWUD IXQGD�
PHQWDFLyQ MXUtGLFD�

$GYHUWHQFLD

/D LQIRUPDFLyQ FRQWHQLGD HQ HO
SUHVHQWH GRFXPHQWR HVWi VXMHWD D
FDPELRV VLQ SUHYLR DYLVR�

+DVWD GRQGH SHUPLWD OD OHJLV�
ODFLyQ ORFDO� $JLOHQW QR RIUHFH
QLQJXQD JDUDQWtD FRQ UHVSHFWR
DO SUHVHQWH PDWHULDO LQFOX�
\HQGR� VLQ FDUiFWHU H[KDXV�
WLYR� ODV JDUDQWtDV LPSOtFLWDV
GH FRPHUFLDOLGDG \ GH
DGHFXDFLyQ D XQ XVR FRQFUHWR�

+DVWD GRQGH SHUPLWD OD OHJLV�
ODFLyQ ORFDO� $JLOHQW QR VHUi
UHVSRQVDEOH GH ORV HUURUHV FRQWH�
QLGRV HQ HO SUHVHQWH GRFXPHQWR�
QL SRU ORV GDxRV LQFLGHQWDOHV R
FRQVHFXHQWHV UHODFLRQDGRV FRQ HO
VXPLQLVWUR� HO IXQFLRQDPLHQWR R
OD XWLOL]DFLyQ GHO SUHVHQWH PDWH�
ULDO� 1R VH SRGUi IRWRFRSLDU�
UHSURGXFLU R WUDGXFLU D RWUR LGL�
RPD SDUWH DOJXQD GHO SUHVHQWH
GRFXPHQWR VLQ HO SUHYLR FRQVHQ�
WLPLHQWR HVFULWR GH $JLOHQW�

'HUHFKRV 5HVWULQJLGRV

(O 6RIWZDUH \ OD 'RFXPHQWDFLyQ
KDQ VLGR FUHDGRV FRQ ILQDQ�
FLDFLyQ SULYDGD� 6H VXPLQLVWUDQ \
VH RWRUJD VX OLFHQFLD FRPR ©©VRIW�
ZDUH LQIRUPiWLFR FRPHUFLDO�
VHJ~Q VH GHILQH HQ ')$56
������������ �2FW ������ ')$56
������������ �0D\R ����� R
')$56 ������������ �-XQLR �����
FRPR ©©DUWtFXOR FRPHUFLDO

 VHJ~Q
VH UHJXOD HQ )$5 ������D�� R
FRPR ©©VRIWZDUH LQIRUPiWLFR
UHVWULQJLGR

 VHJ~Q VH GHILQH HQ
)$5 ��������� �-XQLR ����� �R
FXDOTXLHU QRUPD R FOiXVXOD FRQ�
WUDFWXDO HTXLYDOHQWH�� (O FOLHQWH
VyOR WLHQH ORV GHUHFKRV HVWLSX�
ODGRV SDUD GLFKR 6RIWZDUH \ 'R�
FXPHQWDFLyQ UHJXODGRV HQ OD
FOiXVXOD GH )$5 R '$5)6 R HQ HO
FRQWUDWR GH VRIWZDUH HVWiQGDU GH
$JLOHQW SDUD HO FRUUHVSRQGLHQWH
SURGXFWR�

,QIRUPDFLyQ VREUH 6HJXULGDG

1R LQVWDOH SLH]DV GH UHSXHVWR QL
OOHYH D FDER QLQJXQD PRGLIL�

FDFLyQ QR DXWRUL]DGD HQ HO SUR�
GXFWR� 5HPLWD HO SURGXFWR D XQ
FHQWUR GHO 6HUYLFLR GH 9HQWDV \
5HSDUDFLRQHV GH $JLOHQW SDUD VX
UHSDUDFLyQ� \ SDUD JDUDQWL]DU GH
HVWH PRGR TXH VH PDQWLHQHQ ODV
FDUDFWHUtVWLFDV GH VHJXULGDG�

6tPERORV GH 6HJXULGDG

Precaución

/ODPD OD DWHQFLyQ VREUH XQ SUR�
FHGLPLHQWR� SUiFWLFD R FLUFXQV�
WDQFLD TXH SRGUtD SURYRFDU
OHVLRQHV FRUSRUDOHV R OD PXHUWH�

Atención

/ODPD OD DWHQFLyQ VREUH XQ SUR�
FHGLPLHQWR� SUiFWLFD R VREUH XQD
FLUFXQVWDQFLD TXH SRGUtD SURYR�
FDU GDxRV HQ HO HTXLSR R SpUGLGD
SHUPDQHQWH GH GDWRV�

6tPEROR GH FRQH[LyQ D WLHUUD�

6tPEROR GH PDVD GHO EDVWLGRU�

&RQVXOWH HO PDQXDO SDUD REWHQHU
LQIRUPDFLyQ VREUH ORV DYLVRV GH
SUHFDXFLyQ \ DWHQFLyQ D ILQ GH
HYLWDU OHVLRQHV ItVLFDV R GDxRV HQ
HO HTXLSR�
3XHGHQ GDUVH WHQVLRQHV SHOLJUR�
VDV�

Precaución

(Q HO LQWHULRU QR KD\ SLH]DV TXH
SXHGDQ VHU UHSDUDGDV SRU HO RSH�
UDGRU� &RQItH OD UHSDUDFLyQ D SHU�
VRQDO GHELGDPHQWH FXDOLILFDGR�

Precaución

3DUD FRQVHJXLU XQD SURWHFFLyQ
SHUPDQHQWH FRQWUD LQFHQGLRV�
VXVWLWX\D ORV IXVLEOHV VLHPSUH SRU
IXVLEOHV GHO PLVPR WLSR \ SRWHQ�
FLD�

!

1~PHUR GH 3DUWH GHO 0DQXDO� (���������� ,PSUHVR� DEULO ����� HGLFLyQ �
,PSUHVR HQ &RUHD



/DV IXHQWHV $JLOHQW 7HFKQRORJLHV (����$�(����$ ��� YDWLRV�� (����$�(����$

��� YDWLRV� \ (����$�(����$ ��� YDWLRV� VRQ IXHQWHV GH DOLPHQWDFLyQ GH && GH

JUDQGHV SUHVWDFLRQHV� FRQ GRV RSFLRQHV GH UDQJR GH IXQFLRQDPLHQWR HQ XQD

~QLFD VDOLGD� SURJUDPDEOHV� FRQ LQWHUIDFHV *3,% \ 56����� /D FRPELQDFLyQ GH

FDUDFWHUtVWLFDV GH ODERUDWRULR \ GH VLVWHPD HQ HVWDV IXHQWHV GH DOLPHQWDFLyQ

RIUHFH VROXFLRQHV IOH[LEOHV SDUD VXV QHFHVLGDGHV GH GLVHxR \ SUXHED�

&DUDFWHUtVWLFDV ~WLOHV GH ODERUDWRULR

� 'RV RSFLRQHV SDUD XQD ~QLFD VDOLGD

� $FWLYDFLyQ�GHVDFWLYDFLyQ GH VDOLGDV

� $OWD SUHFLVLyQ \ UHVROXFLyQ

� ([FHOHQWH UHJXODFLyQ GH FDUJD \ GH OtQHD

� %DMR UL]DGR \ UXLGR

� 3URWHFFLyQ FRQWUD VREUHWHQVLyQ

� $OPDFHQDPLHQWR GH FLQFR HVWDGRV RSHUDWLYRV

� &RQWUROHV VHQFLOORV GH PDQHMDU

� 'HWHFFLyQ UHPRWD GH WHQVLyQ

� 7HUPLQDOHV GH VDOLGD IURQWDO \ SRVWHULRU

� 0DOHWtQ SRUWiWLO \ UREXVWR FRQ SDWDV DQWLGHVOL]DQWHV

� 3DQWDOODV IOXRUHVFHQWHV GH YDFtR GH JUDQ YLVLELOLGDG

� 0HQVDMHV GH HUURU YLVLEOHV HQ SDQWDOOD

&DUDFWHUtVWLFDV GH VLVWHPD IOH[LEOHV

� /RV LQWHUIDFHV *3,% �,(((����� \ 56���� VRQ HVWiQGDU

� &RPSDWLELOLGDG6&3, �&RPDQGRV(VWiQGDU SDUD ,QVWUXPHQWRV3URJUDPDEOHV�

� &RQILJXUDFLyQ (�6 GH IiFLO HMHFXFLyQ GHVGH HO SDQHO IURQWDO

� &DOLEUDFLyQ SRU VRIWZDUH� VLQ DMXVWHV ItVLFRV LQWHUQRV
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Visión de conjunto del panel frontal

1  Tecla de selección del rango de  ten-
sión baja 

2  Tecla de selección del rango de ten-
sión alta

3  Tecla de protección contra sobreten-
sión

4  Tecla de visualización de límites
5  Tecla de selección de ajuste Tensión/

Corriente
6  Menú de recuperación/reinicialización 

del estado almacenado

  7  Menú de almacenamiento de estado/
Tecla Local 

  8  Menú de visualización/Tecla de cali-
bración 

  9  Menú configuración entrada y salida/
Tecla de protección 

10  Tecla de activación/desactivación de 
la salida

11  Teclas de selección de resolución
12   Mando
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Referencia de teclas y menús del panel frontal 

(VWD VHFFLyQ RIUHFH XQD LQWURGXFFLyQ D ODV WHFODV \ PHQ~V GHO SDQHO IURQWDO�
/RV PHQ~V VH KDQ GLVHxDGR SDUD JXLDUOH DXWRPiWLFDPHQWH SRU WRGRV ORV
SDUiPHWURV QHFHVDULRV SDUD FRQILJXUDU XQD IXQFLyQ X RSHUDFLyQ GHWHUPLQDGD�

1 Tecla de selección del rango de tensión baja   Selecciona el rango de  
tensión baja y permite la salida nominal a los terminales de salida.

2 Tecla de selección del rango de tensión alta   Selecciona el rango de 
tensión alta y permite la salida nominal los terminales de salida.

3 Tecla de protección contra sobretensión  Activa o desactiva la función de 
protección contra sobretensión, ajusta el nivel de tensión de disparo y elimina 
la condición de sobretensión.

4 Tecla de visualización de límites  Muestra en la pantalla los valores de los 
límites de la tensión y la corriente y permite el ajuste mediante mando de 
control para la configuración de los valores de los límites.

5 Tecla de selección de ajuste Tensión/Corriente Selecciona la función del 
mando de control entre control de tensión o control de corriente.

6 Menú de recuperación de estado almacenado  Recupera un estado 
operativo previamente almacenado de las posiciones ‘‘1ªª a ‘‘5ªª, y reinicializa 
la fuente de alimentación a su estado de encendido (comando *RST) desde 
el panel frontal, seleccionando "RESET" en este menú.

7 Menú de almacenamiento de estado / Tecla Local1  Almacena hasta cinco 
estados de la fuente en la memoria no volátil y asigna un nombre a cada una 
de las posiciones de almacenamiento / vuelve a llevar a la fuente de 
alimentación a la modalidad de local desde la modalidad de interfaz remoto.

8 Menú de visualización / Tecla de calibración2  Visualiza los códigos de 
error y el texto del mensaje de error, las cadenas de calibración y la revisión 
del firmware / activa la modalidad de calibración.

9 Menú configuración entrada y salida / Tecla de protección3 Configura la 
fuente de alimentación para interfaces remotos / protege y elimina la 
protección de la fuente de alimentación para la calibración.

10 Tecla de activación/desactivación de la salida   Activa o desactiva la salida 
de la fuente de alimentación. Esta tecla alterna entre los estados activado y 
desactivado. 

11 Teclas de selección de resolución  Desplaza el dígito intermitente hacia la 
derecha o hacia la izquierda y ajusta la velocidad de desplazamiento del texto 
que aparece en el menú de visualización.

12 Mando   Girándolo hacia la derecha o hacia la izquierda aumenta o disminuye 
el valor del dígito intermitente.
1(VWD WHFOD SXHGH XWLOL]DUVH FRPR WHFOD ©©Localªª FXDQGR OD IXHQWH GH
DOLPHQWDFLyQ VH HQFXHQWUD HQ OD PRGDOLGDG GH LQWHUID] UHPRWR�
23XHGH DFWLYDU OD ©©PRGDOLGDG GH FDOLEUDFLyQªª PDQWHQLHQGR SXOVDGD HVWD WHFOD
DO WLHPSR TXH HQFLHQGH OD IXHQWH GH DOLPHQWDFLyQ�
33XHGH XWLOL]DU HVWD WHFOD FRPR WHFOD GH ©©3URWHFFLyQªª R GH ©©'HVSURWHFFLyQªª
FXDQGR OD IXHQWH GH DOLPHQWDFLyQ VH HQFXHQWUD HQ OD PRGDOLGDG GH FDOLEUDFLyQ�
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Configuraciones de límite de tensión y corriente desde el 
panel frontal

Se puede configurar la tensión y la corriente desde el panel frontal utilizando 
el siguiente método.

1 Seleccione el rango de tensión deseado utilizando las teclas de selección de 
rango de tensión después de encender la fuente de alimentación.

2 Pulse la tecla para mostrar los valores límite en la pantalla.
3 Desplace el dígito intermitente hasta la posición apropiada utilizando las 

teclas de selección de resolución y cambie el valor del dígito al límite de 
tensión deseado girando el mando de control. Si se termina el límite de 
visualización, pulse la tecla  nuevamente.

4 Ajuste el mando al modo de control de corriente presionando la tecla .
5 Desplace el dígito intermitente hasta la posición apropiada utilizando las 

teclas de selección de resolución y cambie el valor del dígito al límite de 
tensión deseado girando el mando de control.

6 Presione la tecla para activar la salida. Transcurridos 
aproximadamente 5 segundos la pantalla se situará automáticamente en la 
modalidad de control de salida, para visualizar la tensión y la corriente en la 
salida.

N o t a   Se pueden desactivar todas las teclas y controles del panel frontal mediante comandos 
de interfaz remoto. Para que funcionen las teclas y controles del panel frontal, la 
fuente de alimentación debe encontrarse en la modalidad "Local".

Utilice la tecla de selección de ajuste de tensión/corriente, las teclas de 
selección de resolución y el mando de control para modificar los valores 
límite de la tensión o la corriente.

+

Low

High

O

Display
Limit

Display
Limit

Current
Voltage

On/Off
Output



5

Anunciadores de la pantalla

Adrs La fuente de alimentación se configura para escuchar o hablar a 
través de un interfaz remoto.

Rmt La fuente de alimentación se encuentra en la modalidad de interfaz 
remoto.

8V* Muestra que se ha seleccionado el rango de tensión baja.

20V* Muestra que se ha seleccionado el rango de tensión alta.
35V** Muestra que se ha seleccionado el rango de tensión baja.
60V** Muestra que se ha seleccionado el rango de tensión alta.

OVP La función de protección contra sobretensión se activa
cuando se enciende el anunciador o el circuito de protección
contra sobretensión ha provocado que se apague la fuente de 
alimentación cuando parpadea el anunciador.

CAL La fuente se encuentra en la modalidad de calibración.
Limit La pantalla muestra los valores límite de tensión y corriente.

ERROR Se han detectado errores de hardware o de comandos de interfaz 
remoto y no se ha borrado el bit de error.

OFF Está desactivada la salida de la fuente de alimentación (para más 
información consulte la página 54).

Unreg La salida que se visualiza no está regulada (no es ni CV ni CC).
CV La fuente se encuentra en la modalidad de tensión constante.

CC La fuente se encuentra en la modalidad de corriente constante.

Para revisar los  anunciadores de la pantalla, mantenga pulsada la tecla 
 al tiempo que enciende la fuente de alimentación.Display

Limit

*Modelo E3640A/42A/44A.       **Modelo E3641A/43A/45A.
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Visión de conjunto del panel posterior

1RWD� (O FyGLJR GHO SURYHHGRU GH OD PDUFD HQ & SDUD (����$���$ HV 1������

Utilice la tecla  del panel frontal para:
• Seleccionar el interfaz GPIB o RS-232 (véase el capítulo 3).
• Configurar la dirección del bus del GPIB (véase el capítulo 3).

• Configurar la paridad y la velocidad de transmisión del RS-232 (véase el 
capítulo 3).

1  Toma de corriente alterna
2  Conjunto portafusible de alimen-

 tación
3  Módulo de alimentación

4  Conector de interfaz RS-232
5  Conector del interfaz GPIB (IEEE-488)
6  Terminales posteriores de salida

I/O
Config
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En el presente libro

,QLFLR UiSLGR� (O &DStWXOR � OH D\XGD D IDPLOLDUL]DUVH FRQ DOJXQDV GH ODV

FDUDFWHUtVWLFDV GHO SDQHO IURQWDO GH OD IXHQWH GH DOLPHQWDFLyQ�

,QIRUPDFLyQ JHQHUDO� (O &DStWXOR � FRQWLHQH XQD GHVFULSFLyQ JHQHUDO GH OD

IXHQWH GH DOLPHQWDFLyQ� (Q HVWH FDStWXOR VH LQFOX\HQ LJXDOPHQWH LQVWUXFFLRQHV

UHODWLYDV D OD LQVWDODFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ \D ODV FRQH[LRQHV GH

VDOLGD�

8WLOL]DFLyQ GHO SDQHO IURQWDO� (Q HO &DStWXOR � VH GHVFULEH FRQ GHWDOOH OD

XWLOL]DFLyQ GH ODV WHFODV GHO SDQHO IURQWDO \ HO IXQFLRQDPLHQWR GH ODV PLVPDV HQ

OD XWLOL]DFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ GHVGH HO SDQHO IURQWDO� (Q HVWH

FDStWXOR VH PXHVWUD WDPELpQ FyPR FRQILJXUDU OD IXHQWH GH DOLPHQWDFLyQ SDUD

XQ LQWHUID] UHPRWR \ VH RIUHFH XQD EUHYH LQWURGXFFLyQ VREUH ODV FDUDFWHUtVWLFDV

GH FDOLEUDFLyQ�

5HIHUHQFLD VREUH HO LQWHUID] UHPRWR� (O &DStWXOR � FRQWLHQH LQIRUPDFLyQ

GH UHIHUHQFLD TXH OH UHVXOWDUi GH XWLOLGDG HQ OD SURJUDPDFLyQ GH OD IXHQWH GH

DOLPHQWDFLyQ D WUDYpV GH XQ LQWHUID] UHPRWR� (Q HVWH FDStWXOR VH H[SOLFD

WDPELpQ FyPR SURJUDPDU ORV LQIRUPHV GH HVWDGR�

0HQVDMHV GH HUURU� (O &DStWXOR � FRQWLHQH XQD UHODFLyQ GHPHQVDMHV GH HUURU

TXH SXHGHQ DSDUHFHU PLHQWUDV HVWi WUDEDMDQGR FRQ OD IXHQWH GH DOLPHQWDFLyQ�

(QHVWD UHODFLyQ VH LQFOX\H LQIRUPDFLyQTXH OHD\XGDUiDGLDJQRVWLFDU \ UHVROYHU

HO SUREOHPD�

3URJUDPDV GH DSOLFDFLyQ� (O &DStWXOR � FRQWLHQH DOJXQDV DSOLFDFLRQHV GH

LQWHUID] UHPRWR TXH OH D\XGDUiQ D GHVDUUROODU SURJUDPDV SDUD VX DSOLFDFLyQ�

$SUHQGL]DMH� (O &DStWXOR � GHVFULEH HO IXQFLRQDPLHQWR EiVLFR GH ODV IXHQWHV

GH DOLPHQWDFLyQ OLQHDOHV� \ VH RIUHFHQ GHWDOOHV HVSHFtILFRV VREUH HO

IXQFLRQDPLHQWR \ OD XWLOL]DFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ�

(VSHFLILFDFLRQHV� (Q HO &DStWXOR � VH UHFRJHQ ODV HVSHFLILFDFLRQHV GH OD

IXHQWH GH DOLPHQWDFLyQ�

,QIRUPDFLyQ GH VHUYLFLR� ,QGLFD ORV SDVRV TXH GHEH VHJXLU SDUD HQYLDU OD

IXHQWH GH DOLPHQWDFLyQ D $JLOHQW 7HFKQRORJLHV SDUD VX UHSDUDFLyQ� DVt FRPR

ORV SURFHGLPLHQWRV SDUD VX YHULILFDFLyQ \ FDOLEUDFLyQ� OD OLVWD GH SLH]DV GH

UHSXHVWR \ ORV HVTXHPDV \ GLDJUDPDV SDUD ORFDOL]DU ODV FRPSRQHQWHV�

Si le surgiera alguna pregunta acerca del funcionamiento de la fuente de 
alimentación, puede llamar, desde los Estados Unidos, al teléfono 1-800-452-4844 
o ponerse en contacto con el representante más cercano de Agilent Technologies.

Si la fuente de alimentación falla antes de los tres años a partir de la fecha de 
compra, Agilent se encargará de su reparación o sustitución sin costo alguno. Llame 
al teléfono 1-800-258-5165 ("Intercambio Rápido") en los Estados Unidos o 
póngase en contacto con el representante más cercano de Agilent Technologies.
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9LVLyQ GH FRQMXQWR GHO SDQHO IURQWDO � � � � � � � � � � � � � � � � � � � � � � � �

5HIHUHQFLD GH WHFODV \ PHQ~V GHO SDQHO IURQWDO � � � � � � � � � � � � � � �

&RQILJXUDFLRQHV GH OtPLWH GH WHQVLyQ \ FRUULHQWH

GHVGH HO SDQHO IURQWDO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$QXQFLDGRUHV GH OD SDQWDOOD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

9LVLyQ GH FRQMXQWR GHO SDQHO SRVWHULRU � � � � � � � � � � � � � � � � � � � � � �

(Q HO SUHVHQWH OLEUR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&RQWHQLGR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&DStWXOR � ,QLFLR 5iSLGR

9HULILFDFLyQ SUHOLPLQDU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

9HULILFDFLyQ GH VDOLGDV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

9HULILFDFLyQ GH VDOLGD GH WHQVLyQ � � � � � � � � � � � � � � � � � � � � � � ��

9HULILFDFLyQ GH VDOLGD GH FRUULHQWH � � � � � � � � � � � � � � � � � � � � � ��

6L QR VH HQFLHQGH OD IXHQWH GH DOLPHQWDFLyQ � � � � � � � � � � � � � � � � ��

&RQYHUVLyQ GH OD WHQVLyQ GH DOLPHQWDFLyQ� � � � � � � � � � � � � � � � � � ��

3DUD DMXVWDU HO DVD GH WUDQVSRUWH � � � � � � � � � � � � � � � � � � � � � � � � � ��

3DUD PRQWDU HO LQVWUXPHQWR HQ HO EDVWLGRU � � � � � � � � � � � � � � � � � ��

&DStWXOR � ,QIRUPDFLyQ *HQHUDO

&RQVLGHUDFLRQHV GH VHJXULGDG � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

6HJXULGDG \ UHTXLVLWRV GH (0&� � � � � � � � � � � � � � � � � � � � � � � � ��

2SFLRQHV \ DFFHVRULRV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

2SFLRQHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

$FFHVRULRV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

'HVFULSFLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

,QVWDODFLyQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

,QVSHFFLyQ LQLFLDO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

5HIULJHUDFLyQ \ XELFDFLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&RQH[LRQHV GH VDOLGD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

9DORUHV QRPLQDOHV GH OD FRUULHQWH � � � � � � � � � � � � � � � � � � � � � ��

&DtGDV GH WHQVLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&RQVLGHUDFLRQHV VREUH OD FDUJD � � � � � � � � � � � � � � � � � � � � � � � ��

&RQH[LRQHV GH OHFWXUD UHPRWD GH WHQVLyQ � � � � � � � � � � � � � � � ��

&DUJDV P~OWLSOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&DStWXOR � 8WLOL]DFLyQ \ &DUDFWHUtVWLFDV GHO 3DQHO )URQWDO

,QWURGXFFLyQ D OD XWLOL]DFLyQ GHO SDQHO IURQWDO� � � � � � � � � � � � � � � ��

8WLOL]DFLyQ HQ WHQVLyQ FRQVWDQWH � � � � � � � � � � � � � � � � � � � � � � � � � ��

8WLOL]DFLyQ HQ FRUULHQWH FRQVWDQWH � � � � � � � � � � � � � � � � � � � � � � � � ��

&yPR FRQILJXUDU HO LQWHUID] UHPRWR� � � � � � � � � � � � � � � � � � � � � � � ��

&RQILJXUDFLyQ *3,% � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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&RQILJXUDFLyQ 56���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&yPR DOPDFHQDU \ UHFXSHUDU HVWDGRV RSHUDWLYRV � � � � � � � � � � � � ��

&yPR SURJUDPDU OD SURWHFFLyQ FRQWUD VREUHWHQVLyQ� � � � � � � � � � ��

&yPR DMXVWDU HO QLYHO 293 \ DFWLYDU HO FLUFXLWR 293 � � � � � � � ��

&yPR FRPSUREDU HO IXQFLRQDPLHQWR GH 293� � � � � � � � � � � � � ��

&yPR HOLPLQDU OD FRQGLFLyQ GH VREUHWHQVLyQ � � � � � � � � � � � � � ��

&yPR GHVDFWLYDU OD VDOLGD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&yPR GHVFRQHFWDU OD VDOLGD PHGLDQWH XQ UHOp H[WHUQR � � � � � ��

2SHUDFLRQHV GHO VLVWHPD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

$OPDFHQDPLHQWR GH HVWDGRV � � � � � � � � � � � � � � � � � � � � � � � � � � ��

$XWRWHVW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&RQGLFLRQHV GH HUURU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&RQVXOWD GH UHYLVLyQ GHO ILUPZDUH � � � � � � � � � � � � � � � � � � � � � ��

9HUVLyQ GH OHQJXDMH 6&3, � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

5HIHUHQFLD GHO LQWHUID] *3,% � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

5HIHUHQFLD GHO LQWHUID] 56���� � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

,QWURGXFFLyQ VREUH OD FRQILJXUDFLyQ GHO 56���� � � � � � � � � � � ��

)RUPDWR GH FXDGUR GH GDWRV GHO 56���� � � � � � � � � � � � � � � � � � ��

&RQH[LyQ D XQ FRPSXWDGRU R D XQ WHUPLQDO � � � � � � � � � � � � � � ��

/RFDOL]DFLyQ GH DYHUtDV GHO 56���� � � � � � � � � � � � � � � � � � � � � � ��

,QWURGXFFLyQ D OD FDOLEUDFLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

6HJXULGDG GH FDOLEUDFLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

'HVSURWHFFLyQ SDUD OD FDOLEUDFLyQ � � � � � � � � � � � � � � ��

3URWHFFLyQ IUHQWH D FDOLEUDFLyQ� � � � � � � � � � � � � � � � � ��

5HFXHQWR GH FDOLEUDFLRQHV � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

0HQVDMH GH FDOLEUDFLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&DStWXOR � 5HIHUHQFLD VREUH HO ,QWHUID] 5HPRWR

5HVXPHQ GH FRPDQGRV 6&3, � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

,QWURGXFFLyQ D OD SURJUDPDFLyQ VLPSOLILFDGD � � � � � � � � � � � � � � � ��

&yPR XWLOL]DU HO FRPDQGR $33/\ � � � � � � � � � � � � � � � � � � � � � � ��

&yPR XWLOL]DU ORV FRPDQGRV GH EDMR QLYHO � � � � � � � � � � � � � � � ��

&yPR OHHU OD UHVSXHVWD D XQD FRQVXOWD � � � � � � � � � � � � � � � � � � ��

&yPR VHOHFFLRQDU XQD IXHQWH GH GLVSDUR � � � � � � � � � � � � � � � � ��

5DQJRV GH SURJUDPDFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ � � � � � ��

&yPR XWLOL]DU HO FRPDQGR APPLy  - - - - - - - - - - - - - - -  77
&RPDQGRV GH FRQILJXUDFLyQ \ XWLOL]DFLyQ GH VDOLGDV� � � � � � � � � � ��

'LVSDUR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

2SFLRQHV GH OD IXHQWH GH GLVSDUR � � � � � � � � � � � � � � � � � � � � � � ��

&RPDQGRV GH GLVSDUR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&RPDQGRV GH VLVWHPD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&RPDQGRV GH DOPDFHQDPLHQWR GH HVWDGRV � � � � � � � � � � � � � � � � � ��
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&RPDQGRV GH FDOLEUDFLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&RPDQGRV GH FRQILJXUDFLyQ GHO LQWHUID] � � � � � � � � � � � � � � � � � � ��

/RV UHJLVWURV GH HVWDGR GH 6&3, � � � � � � � � � � � � � � � � � � � � � � � � � ��

�4Xp HV XQ UHJLVWUR GH HYHQWRV" � � � � � � � � � � � � � � � � � � � � � � � ��

�4Xp HV XQ UHJLVWUR GH DFWLYDFLyQ" � � � � � � � � � � � � � � � � � � � � ��

6LVWHPD GH HVWDGR GH 6&3, � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

5HJLVWUR GH (VWDGR GXGRVR � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

5HJLVWUR GH (YHQWRV HVWiQGDU � � � � � � � � � � � � � � � � � � � � � � � � � ��

5HJLVWUR GH %\WH GH HVWDGR � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&yPR XWLOL]DU OD 6ROLFLWXG GH LQWHUYHQFLyQ

�654� \ GH OD LQWHUURJDFLyQ HQ VHULH� � � � � � � � � � � � � � � � � � � � ��

&yPR XWLOL]DU 67%" SDUD OHHU HO UHJLVWUR GH %\WH GH HVWDGR ��

&yPR XWLOL]DU HO %LW GH PHQVDMH GLVSRQLEOH �0$9� � � � � � � � � ��

3DUD LQWHUUXPSLU HO FRQWURODGRU GHO EXV XWLOL]DQGR 654 � � � � ��

3DUD GHWHUPLQDU FXiQGR KD FRQFOXLGR XQD VHFXHQFLD

GH FRPDQGRV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&yPR XWLOL]DU 23& SDUD GHWHUPLQDU FXiQGR HVWiQ

ORV GDWRV HQ HO E~IHU GH VDOLGD� � � � � � � � � � � � � � � � � � � � � � � � ���

&RPDQGRV GH LQIRUPH GH HVWDGR � � � � � � � � � � � � � � � � � � � � � � � � ���

,QWURGXFFLyQ DO OHQJXDMH 6&3, � � � � � � � � � � � � � � � � � � � � � � � � � � ���

)RUPDWR GH FRPDQGRV HPSOHDGR HQ HO SUHVHQWH PDQXDO � � ���

6HSDUDGRUHV GH FRPDQGRV � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&yPR XWLOL]DU ORV SDUiPHWURV 0,1 \0$; � � � � � � � � � � � ���

&yPR FRQVXOWDU OD FRQILJXUDFLyQ GH SDUiPHWURV� � � � � � � � � ���

)LQDOL]DGRUHV GH FRPDQGRV GH 6&3, � � � � � � � � � � � � � � � � � � ���

&RPDQGRV FRPXQHV GH ,(((������ � � � � � � � � � � � � � � � � � � � ���

7LSRV GH SDUiPHWURV 6&3, � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&yPR GHWHQHU XQD VDOLGD HQ FXUVR� � � � � � � � � � � � � � � � � � � � � � � ���

,QIRUPDFLyQ GH FRQIRUPLGDG 6&3, � � � � � � � � � � � � � � � � � � � � � � ���

,QIRUPDFLyQ GH FRQIRUPLGDG FRQ ,(((���� � � � � � � � � � � � � � � � ���

&DStWXOR � 0HQVDMHV GH (UURU

(UURUHV GH HMHFXFLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(UURUHV GHO DXWRWHVW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(UURUHV GH FDOLEUDFLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&DStWXOR � 3URJUDPDV GH $SOLFDFLyQ

(MHPSOR SDUD & \ &��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(MHPSOR SDUD ([FHO �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&DStWXOR � $SUHQGL]DMH

,QWURGXFFLyQ DO IXQFLRQDPLHQWR GH OD IXHQWH GH DOLPHQWDFLyQ � ���

&DUDFWHUtVWLFDV GH VDOLGD� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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(VWDGR VLQ UHJXODFLyQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

6HxDOHV DFFLGHQWDOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&yPR DPSOLDU HO UDQJR GH WHQVLyQ \ GH FRUULHQWH � � � � � � � � � � � ���

&RQH[LRQHV HQ VHULH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&RQH[LRQHV SDUDOHODV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

3URJUDPDFLyQ UHPRWD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&DStWXOR � (VSHFLILFDFLRQHV

(VSHFLILFDFLRQHV GH IXQFLRQDPLHQWR � � � � � � � � � � � � � � � � � � � � � ���

&DUDFWHUtVWLFDV FRPSOHPHQWDULDV � � � � � � � � � � � � � � � � � � � � � � � � ���

Appendix Service Information
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\� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

Recommended Test Equipment - - - - - - - - -  167
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� � � � � � � � � � � � � � � � � � � � � ���
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&9 6RXUFH HIIHFW �/LQH 5HJXODWLRQ� � � � � � � � � � � � � � � � � � � � ���

&9 3$5' �5LSSOH DQG 1RLVH� � � � � � � � � � � � � � � � � � � � � � � � � ���

/RDG 7UDQVLHQW 5HVSRQVH 7LPH � � � � � � � � � � � � � � � � � � � � � � ���

&RQVWDQW &XUUHQW �&&� 9HULILFDWLRQV � � � � � � � � � � � � � � � � � � � � � ���

&RQVWDQW &XUUHQW 7HVW 6HWXS � � � � � � � � � � � � � � � � � � � � � � � � ���

&XUUHQW 3URJUDPPLQJ DQG 5HDGEDFN $FFXUDF\ � � � � � � � � � ���

&& /RDG (IIHFW �/RDG 5HJXODWLRQ� � � � � � � � � � � � � � � � � � � � � ���

&& 6RXUFH (IIHFW �/LQH 5HJXODWLRQ� � � � � � � � � � � � � � � � � � � � ���

&& 3$5' �5LSSOH DQG 1RLVH� � � � � � � � � � � � � � � � � � � � � � � � � ���

&RPPRQ 0RGH &XUUHQW 1RLVH � � � � � � � � � � � � � � � � � � � � � � � � � � ���

3HUIRUPDQFH 7HVW 5HFRUG IRU <RXU 3RZHU 6XSSO\ � � � � � � � � � � ���

&9 3HUIRUPDQFH 7HVW 5HFRUG � � � � � � � � � � � � � � � � � � � � � � � � ���

&& 3HUIRUPDQFH 7HVW 5HFRUG � � � � � � � � � � � � � � � � � � � � � � � � ���

&DOLEUDWLRQ 5HIHUHQFH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$JLOHQW 7HFKQRORJLHV &DOLEUDWLRQ 6HUYLFHV� � � � � � � � � � � � � � ���

&DOLEUDWLRQ ,QWHUYDO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

7R 8QVHFXUH WKH 3RZHU 6XSSO\ :LWKRXW WKH 6HFXULW\ &RGH ���

*HQHUDO &DOLEUDWLRQ�$GMXVWPHQW 3URFHGXUH � � � � � � � � � � � � � � � ���

)URQW 3DQHO 9ROWDJH DQG &XUUHQW &DOLEUDWLRQ� � � � � � � � � � � � ���

&DOLEUDWLRQ 5HFRUG IRU <RXU 3RZHU 6XSSO\� � � � � � � � � � � � � � � � ���

&DOLEUDWLRQ (UURU 0HVVDJHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

5HSODFHDEOH 3DUWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

7R 2UGHU 5HSODFHDEOH 3DUWV � � � � � � � � � � � � � � � � � � � � � � � � � ���

6FKHPDWLFV DQG 'LDJUDPV� � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(����$���$���$���$���$���$ 3RZHU 6XSSO\ $VVHPEO\ � � � ���

0DQXIDFWXUHUªV /LVW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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8QD GH ODV SULPHUDV FRVDV TXH TXHUUi KDFHU FRQ OD IXHQWH GH DOLPHQWDFLyQ HV

FRQRFHU FRQ HO SDQHO IURQWDO� /RV HMHUFLFLRV TXH VH SUHVHQWDQ HQ HVWH FDStWXOR

SUHSDUDQ D OD IXHQWH GH DOLPHQWDFLyQ SDUD VX XVR \ OH D\XGDQ D IDPLOLDUL]DUVH

FRQ DOJXQDV GH ODV RSHUDFLRQHV GHO SDQHO IURQWDO�

(O SUHVHQWH FDStWXOR HVWi GLULJLGR WDQWR D XVXDULRV H[SHULPHQWDGRV FRPR D

XVXDULRV LQH[SHUWRV \D TXH VXEUD\D GHWHUPLQDGDV YHULILFDFLRQHV TXH GHEHQ

OOHYDUVH D FDER DQWHV GH OD XWLOL]DFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ�

$ OR ODUJR GH WRGR HVWH FDStWXOR� DSDUHFHUi HQ HO PDUJHQ L]TXLHUGR OD WHFOD

TXH GHED SXOVDUVH HQ FDGD PRPHQWR�
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1

Verificación preliminar

/RV VLJXLHQWHV SDVRV OH D\XGDUiQ D FRPSUREDU TXH OD IXHQWH GH DOLPHQWDFLyQ

VH HQFXHQWUD OLVWD SDUD VX XWLOL]DFLyQ�

� 9HULILTXH HO OLVWDGR GH DUWtFXORV VXPLQLVWUDGRV�

&RPSUXHEH TXH KD UHFLELGR ORV VLJXLHQWHV DUWtFXORV FRQ VX IXHQWH GH

DOLPHQWDFLyQ� 6L IDOWD DOJR� SyQJDVH HQ FRQWDFWR FRQ OD 2ILFLQD GH YHQWDV GH

$JLOHQW 7HFKQRORJLHV PiV FHUFDQD�

8Q FDEOH GH DOLPHQWDFLyQ SDUD VX XELFDFLyQ�

(VWD *XtD GHO 8VXDULR�

*XtD GH 5HIHUHQFLD 5iSLGD�

&HUWLILFDGR GH &DOLEUDFLyQ�

� &RQHFWH HO FDEOH GH DOLPHQWDFLyQ \ HQFLHQGD OD IXHQWH GH DOLPHQWDFLyQ�

/D SDQWDOOD GHO SDQHO IURQWDO VH LOXPLQDUi EUHYHPHQWHPLHQWUDV HO LQVWUXPHQWR

UHDOL]D VX DXWRWHVW GH HQFHQGLGR� /D GLUHFFLyQ *3,% WDPELpQ DSDUHFH� 3DUD

UHYLVDU OD SDQWDOOD GH HQFHQGLGR� FRQ WRGRV ORV DQXQFLDGRUHV DFWLYDGRV�

PDQWHQJD SXOVDGD OD WHFOD PLHQWUDV HQFLHQGH OD IXHQWH GH DOLPHQWDFLyQ�

6L OD IXHQWH GH DOLPHQWDFLyQ QR VH HQFLHQGH GH PDQHUD FRUUHFWD� FRQVXOWH OD

SiJLQD ���

� 5HDOLFH XQ DXWRWHVW FRPSOHWR�

(O DXWRWHVW FRPSOHWR UHDOL]D XQ FRQMXQWR GH WHVWV PiV DPSOLRV TXH ORV

UHDOL]DGRV GXUDQWH HO HQFHQGLGR� 3XOVH OD WHFOD PLHQWUDV HQFLHQGH OD

IXHQWH GH DOLPHQWDFLyQ \ PDQWpQJDOD SUHVLRQDGD KDVWD TXH HVFXFKH XQ ODUJR

SLWLGR� (O DXWRWHVW HPSH]DUi HQ FXDQWR VXHOWH OD WHFOD� WUDV HO SLWLGR�

6L IDOOD HO DXWRWHVW� FRQVXOWH OD ,QIRUPDFLyQ GH 6HUYLFLR SDUD REWHQHU

LQVWUXFFLRQHV VREUH FyPR HQYLDU OD IXHQWH GH DOLPHQWDFLyQ D $JLOHQW

7HFKQRORJLHV SDUD VX UHSDUDFLyQ�

N o t a   La fuente de alimentación sale de fábrica con un cable de alimentación que dispone 
de un enchufe adecuado a su país. La fuente de alimentación viene equipada con un 
cable de alimentación trifilar con toma a tierra, en el que la tierra es el tercer 
conductor. La fuente de alimentación se conecta a tierra sólo cuando el cable de 
alimentación está enchufado en la toma apropiada. No utilice la fuente de 
alimentación sin la conexión a tierra adecuada. 
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Limit
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Verificación de salidas

/RV VLJXLHQWHV SURFHGLPLHQWRV JDUDQWL]DQ TXH OD IXHQWH GH DOLPHQWDFLyQ

GHVDUUROOD VXV VDOLGDV QRPLQDOHV \ TXH UHVSRQGH FRUUHFWDPHQWH D ODV

RSHUDFLRQHV GHVGH HO SDQHO IURQWDO� 6L GHVHD PiV LQIRUPDFLyQ VREUH SUXHEDV

FRPSOHWDV GH IXQFLRQDPLHQWR \ GH YHULILFDFLyQ� FRQVXOWH OD ,QIRUPDFLyQ GH

6HUYLFLR�

1RWD� VL VH GHWHFWD XQ HUURU GXUDQWH ORV SURFHGLPLHQWRV GH YHULILFDFLyQ GH

VDOLGDV� VHHQFHQGHUiHODQXQFLDGRUGHERROR� 3DUDPiV LQIRUPDFLyQ�FRQVXOWH

�0HQVDMHV GH (UURU� TXH FRPLHQ]D HQ OD SiJLQD ��� GHO FDStWXOR ��

Verificación de salida de tensión

/RV VLJXLHQWHV SDVRV YHULILFDQ ODV IXQFLRQHV EiVLFDV GH WHQVLyQ VLQ FDUJD�

� (QFLHQGD OD IXHQWH GH DOLPHQWDFLyQ�

/D IXHQWH GH DOLPHQWDFLyQ HQWUDUi HQ HO HVWDGR GH HQFHQGLGR � UHLQLFLDOL]DFLyQ�

OD VDOLGD HVWi GHVDFWLYDGD �VH DFWLYD HO DQXQFLDGRUOFF�� VH VHOHFFLRQD HO UDQJR
GH WHQVLyQ EDMD \ VH HQFLHQGHQ ORV DQXQFLDGRUHV OVP \ HO GH OD LQGLFDFLyQ GH

UDQJR GH WHQVLyQ EDMD �SRU HMHPSOR� HO DQXQFLDGRU GH 8V VH HQFLHQGH HQ HO

PRGHOR (����$�� \ VH VHOHFFLRQD HO PDQGR GH FRQWURO SDUD HO FRQWURO GH

WHQVLyQ�

� $FWLYH ODV VDOLGDV�

6H DSDJD HO DQXQFLDGRU OFF \ VH HQFLHQGH HO CV� 2EVHUYH TXH OD SDQWDOOD VH
HQFXHQWUD HQ ODPRGDOLGDG GHPHGLGD� ©©0RGDOLGDG GHPHGLGDªª VLJQLILFD TXH OD

SDQWDOOD PXHVWUD OD WHQVLyQ \ OD FRUULHQWH UHDO GH VDOLGD�

� &RPSUXHEH VL HO YROWtPHWUR GHO SDQHO IURQWDO UHVSRQGH DGHFXDGDPHQWH
DO PDQGR GH FRQWURO SDUD DPERV UDQJRV GH WHQVLyQ� EDMD \ DOWD�

*LUH HO PDQGR GH FRQWURO KDFLD OD GHUHFKD R KDFLD OD L]TXLHUGD SDUD FRPSUREDU

VL HO YROWtPHWUR UHVSRQGH DO PDQGR GH FRQWURO \ VL HO DPSHUtPHWUR LQGLFD

SUiFWLFDPHQWH FHUR� (O GtJLWR SDUSDGHDQWH VH SXHGH DMXVWDU JLUDQGR HO PDQGR

GH FRQWURO�

� $VHJ~UHVH GH TXH VH SXHGH DMXVWDU OD WHQVLyQ HQWUH FHUR \ HO YDORU
QRPLQDO Pi[LPR PHGLDQWH HO PDQGR GH FRQWURO�

�3XHGH XWLOL]DU ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ SDUD GHVSOD]DU HO GtJLWR

SDUSDGHDQWH KDFLD OD GHUHFKD R OD L]TXLHUGD DO FRQILJXUDU OD WHQVLyQ�

Power

On/Off
Output

�
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1
Verificación de salida de corriente
/RV VLJXLHQWHV SDVRV FRPSUXHEDQ IXQFLRQHV GH FRUULHQWH EiVLFDV PHGLDQWH

FRUWRFLUFXLWRV HQ OD VDOLGD FRUUHVSRQGLHQWH GH OD IXHQWH�

� (QFLHQGD OD IXHQWH GH DOLPHQWDFLyQ�

$VHJ~UHVH GH TXH OD VDOLGD VH HQFXHQWUD GHVDFWLYDGD� (O DQXQFLDGRU OFF VH

HQFXHQWUD DFWLYDGR�

� +DJD XQ FRUWRFLUFXLWR HQ ORV WHUPLQDOHV ��� \ ��� GH VDOLGD FRQ XQ
FRQGXFWRU GH SUXHED DLVODGR�

8WLOLFH XQ WDPDxR GH FRQHFWRU VXILFLHQWH SDUD PDQHMDU OD Pi[LPD FRUULHQWH

�&RQVXOWH OD �Tabla 2-1 Valores nominales de los cables� HQ OD SiJLQD �� GHO

FDStWXOR ���

� $FWLYH ODV VDOLGDV�

6H HQFLHQGH HO DQXQFLDGRU CV R CC� HQ IXQFLyQ GH OD UHVLVWHQFLD GHO FRQGXFWRU

GH SUXHED. 2EVHUYH TXH OD SDQWDOOD VH HQFXHQWUD HQ OD PRGDOLGDG GHPHGLGD�

� $MXVWH HO YDORU OtPLWH GH WHQVLyQ D ��� YROWLR�

&RQILJXUH OD SDQWDOOD HQ OD PRGDOLGDG GH OtPLWHV �SDUSDGHDUi HO DQXQFLDGRU

Limit�� $MXVWH HO OtPLWH GH WHQVLyQ D ��� YROWLR SDUD JDUDQWL]DU HO IXQFLRQDPLHQWR

HQ &&� 6H HQFHQGHUi HO DQXQFLDGRU GH CC� 3DUD YROYHU D OD PRGDOLGDG QRUPDO�

SXOVH QXHYDPHQWH OD WHFOD R GHMH TXH VH SURGX]FD XQ LQWHUYDOR GH HVSHUD

HQ OD SDQWDOOD GXUDQWH YDULRV VHJXQGRV�

� &RQILJXUH HO PDQGR HQ FRQWURO GH FRUULHQWH SDUD YHULILFDU TXH HO
DPSHUtPHWUR GHO SDQHO IURQWDO UHVSRQGH FRUUHFWDPHQWH DO PDQGR GH
FRQWURO�

*LUH HO PDQGR GH FRQWURO KDFLD OD GHUHFKD R OD L]TXLHUGD FXDQGR OD SDQWDOOD VH

HQFXHQWUH HQ OD PRGDOLGDG GHPHGLGD �HO DQXQFLDGRU Limit HVWi DSDJDGR��
&RPSUXHEH VL HO DPSHUtPHWUR UHVSRQGH DO PDQGR GH FRQWURO \ VL HO YROWtPHWUR

LQGLFD SUiFWLFDPHQWH FHUR �GH KHFKR� HO YROWtPHWUR LQGLFDUi OD FDtGD GH WHQVLyQ

SURYRFDGDSRU HO FRQGXFWRU GHSUXHED�� (O GtJLWRSDUSDGHDQWH VHSXHGH DMXVWDU

JLUDQGR HO PDQGR GH FRQWURO�

� $VHJ~UHVH GHTXH VHSXHGHDMXVWDU OD FRUULHQWH GHVGH FHURKDVWD HO YDORU
QRPLQDO Pi[LPR�

� $SDJXH OD IXHQWH GH DOLPHQWDFLyQ \ H[WUDLJD HO FDEOH GH FRUWRFLUFXLWR
GH ORV WHUPLQDOHV GH VDOLGD�

13XHGH XWLOL]DU ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ SDUD GHVSOD]DU HO GtJLWR

LQWHUPLWHQWH KDFLD OD GHUHFKD R OD L]TXLHUGD DO FRQILJXUDU OD FRUULHQWH�

Power

On/Off
Output

Display
Limit

Display
Limit

Current
Voltage

�
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Si no se enciende la fuente de alimentación

/RV SDVRV VLJXLHQWHV OH D\XGDUiQ D UHVROYHU ORV SUREOHPDV TXHSXHGDHQFRQWUDU

DO HQFHQGHU HO LQVWUXPHQWR� 6L QHFHVLWD PiV D\XGD� FRQVXOWH HO FDStWXOR � SDUD

REWHQHU LQVWUXFFLRQHV VREUH FyPR HQYLDU GH YXHOWD HO LQVWUXPHQWR D $JLOHQW

7HFKQRORJLHV SDUD VX UHSDUDFLyQ�

� 9HULILTXH TXH H[LVWH DOLPHQWDFLyQ GH &$ HQ OD IXHQWH GH DOLPHQWDFLyQ�

(Q SULPHU OXJDU� YHULILTXH TXH HO FDEOH GH DOLPHQWDFLyQ VH HQFXHQWUD

FRUUHFWDPHQWH FRQHFWDGR HQ HO HQFKXIH GHO SDQHO SRVWHULRU GH OD IXHQWH GH

DOLPHQWDFLyQ� 7DPELpQ GHEHUtD DVHJXUDUVH GH TXH OD IXHQWH GH &$ FRQHFWDGD D

OD IXHQWH GH DOLPHQWDFLyQ VH HQFXHQWUD DFWLYDGD� $ FRQWLQXDFLyQ� YHULILTXH TXH

OD IXHQWH GH DOLPHQWDFLyQ VH HQFXHQWUD HQFHQGLGD�

� 9HULILTXH OD FRQILJXUDFLyQ GH OD WHQVLyQ GH DOLPHQWDFLyQ�

/D WHQVLyQ GH OD DOLPHQWDFLyQ VH FRQILJXUD GH DFXHUGR FRQ HO YDORU DSURSLDGR

SDUD VX SDtV� FXDQGR OD IXHQWH GH DOLPHQWDFLyQ VDOH GH IiEULFD� 6L HVWD WHQVLyQ

QR IXHUD OD FRUUHFWD� FDPELH ODFRQILJXUDFLyQGH OD WHQVLyQ� /DVFRQILJXUDFLRQHV

SRVLEOHV VRQ� ���� ��� R ��� 9 FD�

� 9HULILTXH VL HVWi LQVWDODGR HO IXVLEOH GH DOLPHQWDFLyQ DGHFXDGR�

&XDQGR OD IXHQWH GH DOLPHQWDFLyQ VDOH GH IiEULFD� OOHYD LQVWDODGR HO IXVLEOH

DGHFXDGR SDUD VX SDtV� &RQVXOWH OD VLJXLHQWH WDEOD SDUD VXVWLWXLU HO IXVLEOH GH

OD IXHQWH GH DOLPHQWDFLyQ�

&RQVXOWH OD SiJLQD VLJXLHQWH VL QHFHVLWD FDPELDU OD FRQILJXUDFLyQ GH OD

WHQVLyQ GH DOLPHQWDFLyQ \ HO IXVLEOH GH DOLPHQWDFLyQ�

Modelo Número de parte de 
Agilent

Descripción de la pieza

E3640A/41A 2110-1069 Fusible 1.5A T 125V para 100 y 115 Vca

E3640A/41A 2110-0457 Fusible 1A T 250V para 230 Vca

E3642A/43A 2110-1070 Fusible 2.5A T 125V para 100 y 115 Vca

E3642A/43A 2110-0457 Fusible 1A T 250V para 230 Vca

E3644A/45A 2110-1071 Fusible 3.15A T 125V para 100 y 115 Vca

E3644A/45A 2110-1068 Fusible 2A T 250V para 230 Vca
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1

Conversión de la tensión de alimentación 

P r e c a u c i ó n   5LHVJR GH GHVFDUJD (O RSHUDGRU QR GHEH UHWLUDU ODV FXELHUWDV GH OD IXHQWH

GH DOLPHQWDFLyQ� /D VXVWLWXFLyQ GH FRPSRQHQWHV \ DMXVWHV LQWHUQRV OD GHEH

UHDOL]DU VRODPHQWH HO SHUVRQDO GH VHUYLFLR FXDOLILFDGR�

/D FRQYHUVLyQ GH OD WHQVLyQ GH DOLPHQWDFLyQ VH OOHYD D FDERPHGLDQWH HO DMXVWH

GH GRV FRPSRQHQWHV� HO VHOHFWRU GH WHQVLyQ GH DOLPHQWDFLyQ \ HO IXVLEOH GH

DOLPHQWDFLyQ� HQ HO SDQHO SRVWHULRU�

� 5HWLUH OD DOLPHQWDFLyQ GH &$�

� 5HWLUH OD FXELHUWD �FRQVXOWH *HQHUDO 'LVDVVHPEO\ HQ OD SiJLQD �����

� (VWDEOH]FD ODVGRV VHFFLRQHVGHO VHOHFWRU GH WHQVLyQGHO SDQHO GHO 3&GHPDQHUD
TXH VHOHFFLRQH OD WHQVLyQ GH DOLPHQWDFLyQ GHVHDGD �FRQVXOWH OD )LJXUD ��� PiV
DGHODQWH��

� &RQVXOWH OD SiJLQD VLJXLHQWH SDUD FRPSUREDU HO YDORU QRPLQDO GHO IXVLEOH GH
DOLPHQWDFLyQ� \ VXVWLW~\DOR SRU HO FRUUHFWR VL IXHUD QHFHVDULR�

� 9XHOYD D FRORFDU OD FXELHUWD \ PDUTXH OD IXHQWH GH DOLPHQWDFLyQ FRQ XQD VHxDO
R XQD HWLTXHWD FODUDPHQWH YLVLEOH TXH LQGLTXH OD WHQVLyQ GH DOLPHQWDFLyQ
FRUUHFWD \ HO IXVLEOH XWLOL]DGR�

230V

100V

115V

Figura 1-1. Selector de alimentación (para 115Vca)

(VISTA SUPERIOR)
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1 Retire el cable de alimentación.
Retire el conjunto portafusibles del
panel posterior utilizando un destor-
nillador plano.

2 Retire el portafusibles del conjunto. 

3 Instale el fusible correcto. 4 Vuelva a colocar el conjunto por-
tafusibles en el panel posterior.

Verifique que ha seleccionado la tensión de alimentación adecuada y que el
fusible de alimentación es el correcto.
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1

Para ajustar el asa de transporte 

3DUD DMXVWDU OD SRVLFLyQ� VRVWHQJD HO DVD SRU ORV ODGRV \ WLUH KDFLD IXHUD� $

FRQWLQXDFLyQ� JLUH HO DVD KDVWD OD SRVLFLyQ GHVHDGD�

Posición de visualización en banco  Posición de transporte
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Para montar el instrumento en el bastidor 

/D IXHQWH GH DOLPHQWDFLyQ SXHGH LQVWDODUVH HQ XQ DUPDULR GH EDVWLGRUHV

HVWiQGDU GH �� SXOJDGDV XWLOL]DQGR SDUD HOOR XQR GH ORV WUHV NLWV RSFLRQDOHV� (Q

ORV GLIHUHQWHV NLWV GH VRSRUWHV GH EDVWLGRU VH LQFOX\HQ LQVWUXFFLRQHV GH

LQVWDODFLyQ DVt FRPR HO KDUGZDUH QHFHVDULR� &XDOTXLHU LQVWUXPHQWR $JLOHQW

7HFKQRORJLHV 6\VWHP ,, GH ODV PLVPDV GLPHQVLRQHV SXHGH LQVWDODUVH VREUH XQ

EDVWLGRU DO ODGRGH ORV LQVWUXPHQWRV $JLOHQW(����$�(����$�(����$�(����$�

(����$ R (����$�

1RWD� UHWLUH HO DVD GH WUDQVSRUWH \ ORV WRSHV GH JRPD GHODQWHUR \ SRVWHULRU

DQWHV GH PRQWDU HO LQVWUXPHQWR HQ HO EDVWLGRU�

Para retirar el asa, gírela hasta su posición vertical y tire de ella hacia fuera. 

Para retirar los topes de goma, levante por una esquina y deslícelos hacia fuera.

Delante Detrás (vista posterior)
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1

Para colocar un único instrumento en un soporte de bastidor, encargue el kit 
de adaptación 5063-9240.

Para colocar dos instrumentos en un soporte de bastidor, uno al lado del otro, 
encarque el kit de bloqueo 5061-9694 y el kit de alas 5063-9212. Asegúrese de que 
utiliza los raíles de soporte en el interior del armario de bastidores. 

Para instalar uno o dos instrumentos en una bandeja deslizante, encargue la bandeja
5063-9255, y el kit de carro 1494-0015 (para un único instrumento, encargue también
el panel de relleno 5002-3999). 
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Información General 

(VWH PDQXDO GHVFULEH HO IXQFLRQDPLHQWR GH ODV IXHQWHV GH DOLPHQWDFLyQ GH &&

$JLOHQW 7HFKQRORJLHV PRGHORV (����$� (����$� (����$� (����$� (����$ \

(����$�

(VWH FDStWXOR FRQWLHQH XQD GHVFULSFLyQ JHQHUDO GH OD IXHQWH GH DOLPHQWDFLyQ�

,JXDOPHQWH VH LQFOX\HQ LQVWUXFFLRQHV VREUH OD LQVWDODFLyQ GH OD IXHQWH GH

DOLPHQWDFLyQ \ VREUH ODV FRQH[LRQHV GH VDOLGD� $ QR VHU TXH VH LQGLTXH OR

FRQWUDULR� OD LQIRUPDFLyQ GH HVWH PDQXDO VH DSOLFD D ORV VHLV PRGHORV� (VWH

FDStWXOR VH GLYLGH HQ ODV VHFFLRQHV VLJXLHQWHV�

� &RQVLGHUDFLRQHV GH VHJXULGDG¶ HQ OD SiJLQD ��

� 2SFLRQHV \ DFFHVRULRV¶ HQ OD SiJLQD ��

� 'HVFULSFLyQ¶ TXH FRPLHQ]D HQ OD SiJLQD ��

� ,QVWDODFLyQ¶ HQ OD SiJLQD ��

� &RQH[LRQHV GH VDOLGD¶ HQ OD SiJLQD ��
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2

Consideraciones de seguridad

/D SUHVHQWH IXHQWH GH DOLPHQWDFLyQ HV XQ LQVWUXPHQWR GH 6HJXULGDG &ODVH ,� OR

TXH VLJQLILFD TXH FXHQWD FRQ XQ WHUPLQDO GH WLHUUD GH SURWHFFLyQ� (VWH WHUPLQDO

GHEH FRQHFWDUVH D WLHUUD PHGLDQWH XQD WRPD GH DOLPHQWDFLyQ FRQ XQ HQFKXIH

WULILODU�

$QWHV GH OD LQVWDODFLyQ R GH OD XWLOL]DFLyQ GH OD PLVPD� FRPSUXHEH OD IXHQWH GH

DOLPHQWDFLyQ \ UHYLVH HVWH PDQXDO HQ OR UHIHUHQWH D LQVWUXFFLRQHV \

DGYHUWHQFLDV GH VHJXULGDG� /D LQIRUPDFLyQ GH VHJXULGDG GH ORV SURFHGLPLHQWRV

FRUUHVSRQGLHQWHV ILJXUD HQ ODV GHELGDV VHFFLRQHV GH HVWH PDQXDO� 6L GHVHD

LQIRUPDFLyQ VREUH VHJXULGDG JHQHUDO� FRQVXOWH HO DSDUWDGR ©©6HJXULGDGªª DO

LQLFLR GH HVWH PDQXDO�

Seguridad y requisitos de EMC
/D SUHVHQWH IXHQWH GH DOLPHQWDFLyQ HVWi GLVHxDGD SDUD FXPSOLU ORV VLJXLHQWHV

UHTXLVLWRV GH VHJXULGDG \ (0& �&RPSDWLELOLGDG (OHFWURPDJQpWLFD��

� ,(& �������������(1 ������������� � $� ������� 5HTXLVLWRV GH 6HJXULGDG

SDUD (TXLSRV (OpFWULFRV GH 0HGLFLyQ� &RQWURO \ /DERUDWRULR

� &6$ &���� 1� ���������� 5HTXLVLWRV GH 6HJXULGDG SDUD (TXLSRV (OpFWULFRV

GH 0HGLFLyQ� &RQWURO \ /DERUDWRULR

� (1��������������

(1 ���������������� 5HTXLVLWRV GH 'HVFDUJDV (OHFWURVWiWLFDV

(1 ���������������� 5HTXLVLWRV GH &DPSRV (OHFWURPDJQpWLFRV 5DGLDGRV

(1 ���������������� 5HTXLVLWRV GH 5iIDJDV�$OWHUDFLRQHV 7UDQVLWRULDV

5iSLGDV

(1���������������� 5HTXLVLWRV GH 6REUHFDUJD

(1���������������� 5HTXLVLWRV GH ,QPXQLGDG IUHQWH D 5DGLRIUHFXHQFLDV

&RQGXFLGDV

(1���������������� 5HTXLVLWRV GH &DPSRV 0DJQpWLFRV

(1����������������� 5HTXLVLWRV GH FDtGD� FRUWRFLUFXLWR� LQWHUUXSFLyQ \

YDULDFLyQ GH WHQVLyQ

(1 ����������� *UXSR �� &ODVH $�&,635 ��������� /tPLWHV \ 0pWRGRV GH

&DUDFWHUtVWLFDV GH 5DGLRLQWHUIHUHQFLD HQ (TXLSRV GH 5DGLRIUHFXHQFLDV

,QGXVWULDOHV� &LHQWtILFRV \ 0pGLFRV

� 'LUHFWLYD GH %DMD 7HQVLyQ ������((&

� 'LUHFWLYD GH (0& �������((&
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Opciones y accesorios

Opciones
/DV RSFLRQHV ©©�(�ªª \ ©©�(�ªª GHWHUPLQDQ FXiO HV OD WHQVLyQ GH DOLPHQWDFLyQ TXH

VH VHOHFFLRQD HQ IiEULFD� /RV HTXLSRV HVWiQGDU HVWiQ FRQILJXUDGRV SDUD XQD

WHQVLyQ GH HQWUDGD GH ��� 9 FD � ���� �����+]� 6L GHVHDPiV LQIRUPDFLyQ VREUH

OD PRGLILFDFLyQ GH OD WHQVLyQ GH DOLPHQWDFLyQ� FRQVXOWH &RQYHUVLyQ GH OD

WHQVLyQ GH DOLPHQWDFLyQ� HQ OD SiJLQD ���

Opción Descripción
0E3 ��� 9 FD � ���� ����� +] WHQVLyQ GH HQWUDGD

0E9 ��� 9 FD � ���� ����� +] WHQVLyQ GH HQWUDGD

1CM .LW GH VRSRUWH GHO EDVWLGRU �Q~PHUR GH SDUWH GH $JLOHQW ����������

910 0DQXDO VXSOHPHQWDULR �HQ HO PLVPR LGLRPD TXH HO GHO PDQXDO

VROLFLWDGR DO HQFDUJDU OD IXHQWH GH DOLPHQWDFLyQ�

Accesorios
3XHGH HQFDUJDU ORV DFFHVRULRV TXH VH LQGLFDQ D FRQWLQXDFLyQ D VX

UHSUHVHQWDQWH ORFDO GH $JLOHQW 7HFKQRORJLHV� ELHQ SRU VHSDUDGR R ELHQ

FRQMXQWDPHQWH FRQ OD IXHQWH GH DOLPHQWDFLyQ�

Nº Agilent Descripción
10833A &DEOH *3,%� � P ���� SLHV�

10833B &DEOH *3,%� � P ���� SLHV�

34398A 56����� � FODYLMDV �K� D � FODYLMDV �K�� FDEOH GH ��� P ���� SLHV�� PiV

DGDSWDGRU GH � FODYLMDV �P� D �� FODYLMDV �K�

34399A -XHJR GH DGDSWDGRUHV 56���� �FRQWLHQH � DGDSWDGRUHV��

� FODYLMDV �P� D �� FODYLMDV �P� SDUD 3& R LPSUHVRUD

� FODYLMDV �P� D �� FODYLMDV �I� SDUD 3& R LPSUHVRUD

� FODYLMDV �P� D �� FODYLMDV �P� SDUD PyGHP

� FODYLMDV �P� D � FODYLMDV �P� SDUD PyGHP

3DUD HQFDUJDU XQ QXHYR HMHPSODU GH OD *XtD GHO 8VXDULR HQ HVSDxRO� XWLOLFH

HO Q~PHUR GH SDUWH GH $JLOHQW (�����������
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Descripción

(VWD IXHQWH GH DOLPHQWDFLyQ FRPELQDGLIHUHQWHV FDSDFLGDGHV GHSURJUDPDFLyQ

FRQ SUHVWDFLRQHV GH IXHQWH GH DOLPHQWDFLyQ OLQHDO TXH OD KDFH LGHDO SDUD

DSOLFDFLRQHV HQ VLVWHPDV GH DOLPHQWDFLyQ� /D IXHQWH GH DOLPHQWDFLyQ SXHGH

SURJUDPDUVH ORFDOPHQWH GHVGH HO SDQHO IURQWDO R UHPRWDPHQWH PHGLDQWH ORV

LQWHUIDFHV *3,% \ 56����� (VWD IXHQWH GH DOLPHQWDFLyQ FXHQWD FRQ GRV VDOLGDV

TXH SHUPLWHQ JHQHUDU PiV WHQVLyQ D PHQRU FRUULHQWH R ELHQ PiV FRUULHQWH D

PHQRU WHQVLyQ� /D RSFLyQ GH VDOLGD VH VHOHFFLRQD GHVGH HO SDQHO IURQWDO R

PHGLDQWH ORV LQWHUIDFHV UHPRWRV�

(QWUH ODV FDUDFWHUtVWLFDV GH IXQFLRQDPLHQWR ILJXUDQ�

� 'RV UDQJRV HQ XQD ~QLFD VDOLGD

� 8WLOL]DFLyQ HQ WHQVLyQ FRQVWDQWH �&9� R FRUULHQWH FRQVWDQWH �&&�

� 3URWHFFLyQ FRQWUD VREUHWHQVLyQ �293�

� &LQFR SRVLFLRQHV GH DOPDFHQDPLHQWR �� D �� SDUD HVWDGRV RSHUDWLYRV

GHILQLGRV SRU HO XVXDULR

� $XWRWHVW DXWRPiWLFR DO HQFHQGHUVH OD IXHQWH GH DOLPHQWDFLyQ

� 'HWHFFLyQ UHPRWD GH WHQVLyQ GH FDUJD HQ ORV WHUPLQDOHV GHO SDQHO SRVWHULRU

� &DOLEUDFLyQ SRU SDUWH GHO XVXDULR GHVGH HO SDQHO IURQWDO R PHGLDQWH ORV

LQWHUIDFHV UHPRWRV

(O SDQHO IURQWDO SHUPLWH�

� &DUDFWHUtVWLFDV GH FRQWURO VHQFLOODV GH PDQHMDU

� 6HOHFFLyQ GH OD RSFLyQ GH VDOLGD

� $FWLYDU R GHVDFWLYDU 293

� &RQILJXUDU ORV QLYHOHV GH GLVSDUR GH 293

� (OLPLQDU FRQGLFLRQHV 293

� &RQILJXUDU \ YLVXDOL]DU ORV YDORUHV OtPLWH GH WHQVLyQ \ FRUULHQWH

� $OPDFHQDU \ UHFXSHUDU HVWDGRV RSHUDWLYRV

� 5HVWDEOHFHU OD IXHQWH GH DOLPHQWDFLyQ D VX HVWDGR GH HQFHQGLGD

� 9ROYHU D VLWXDU OD IXHQWH GHDOLPHQWDFLyQ HQ ODPRGDOLGDGGH IXQFLRQDPLHQWR

ORFDO GHVGH HO PRGR UHPRWR

� 5HFXSHUDU�'HVSOD]DUVH SRU ORV PHQVDMHV GH HUURU GH OD SDQWDOOD

� /HHU PHQVDMHV GH FDOLEUDFLyQ R GH OD UHYLVLyQ GHO ILUPDUH GHO VLVWHPD

� &DOLEUDU OD IXHQWH GH DOLPHQWDFLyQ� LQFOXVRPRGLILFDU HO FyGLJR GH VHJXULGDG

GH FDOLEUDFLyQ

� $FWLYDU ORV LQWHUIDFHV UHPRWRV

� $FWLYDU R GHVDFWLYDU OD VDOLGD
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&XDQGRVHXWLOL]DPHGLDQWHXQ LQWHUID] UHPRWR� OD IXHQWHGHDOLPHQWDFLyQSXHGH

DFWXDU WDQWR FRPR UHFHSWRU R FRPR HPLVRU� 0HGLDQWH OD XWLOL]DFLyQ GH XQ

FRQWURODGRU H[WHUQR� SRGUi LPSDUWLU LQVWUXFFLRQHV D OD IXHQWH GH DOLPHQWDFLyQ

SDUD FRQILJXUDU VDOLGDV \ SDUD UHPLWLU GDWRV GH HVWDGR D WUDYpV GHO LQWHUID]*3,%

R 56����� (QWUH ODV SRVLELOLGDGHV VH HQFXHQWUDQ ODV VLJXLHQWHV FDUDFWHUtVWLFDV�

� 3URJUDPDFLyQ GH WHQVLyQ \ FRUULHQWH

� /HFWXUD GH FRPSUREDFLyQ GH WHQVLyQ \ FRUULHQWH

� &RPSUREDFLyQ GH HVWDGRV DFWXDOHV \ DOPDFHQDGRV

� 'HWHFFLyQ GH HUURUHV GH VLQWD[LV GH SURJUDPDFLyQ

� $XWRWHVW FRPSOHWR

'HVGH OD 9)' �SDQWDOOD IOXRUHVFHQWH GH YDFtR� GHO SDQHO IURQWDO VH SXHGHQ�

� 9LVXDOL]DU ORV YDORUHV UHDOHV GH WHQVLyQ \ FRUULHQWH GH VDOLGD �PRGDOLGDG GH

PHGLGD�

� 2 YLVXDOL]DU ORV YDORUHV OtPLWH GH WHQVLyQ \ FRUULHQWH �PRGDOLGDG GH OtPLWHV�

� &RPSUREDU HO HVWDGR RSHUDWLYR GH OD IXHQWH GH DOLPHQWDFLyQ D SDUWLU GH ORV

DQXQFLDGRUHV

� &RPSUREDU HO WLSR GH HUURU D SDUWLU GH ORV FyGLJRV GH HUURU �PHQVDMHV�

/DVERUQDV GHO SDQHO IURQWDO VHHQFXHQWUDQGLVSRQLEOHVSDUDFRQHFWDU FDEOHV

GH FDUJD SDUD HO IXQFLRQDPLHQWR HQ EDQFR� /DV FRQH[LRQHV D OD VDOLGD GH OD

IXHQWH GH DOLPHQWDFLyQ \ D OD PDVD GHO FKDVLV VH UHDOL]DQ D WUDYpV GH ORV

WHUPLQDOHV SRVWHULRUHV GH VDOLGD�

P r e c a u c i ó n   Aislar la salida de la fuente de alimentación más de ±60 V cc de la conexión a masa 
representa un peligro de descarga eléctrica para el operador. No aisle las salidas 
más de ±60 V cc de la conexión a masa cuando se utilicen cables de lectura sin 
aislamiento para conectar la salida (+) a los terminales de lectura (+) y la salida (-
) a los terminales de lectura (-) en la parte posterior de la unidad.

1. Tensión flotante +/-60 Vcc máx a ( )
    (conductores de cortocircuito sin aislar)

2. Tensión flotante  +/-240 Vcc máx a ( )
    (conductores de cortocircuito aislados)

(Terminales de salida posteriores)
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Instalación

Inspección inicial
$O UHFLELU OD IXHQWH GH DOLPHQWDFLyQ� LQVSHFFLyQHOD SRU VL KXELHUD DOJ~Q GDxR
HYLGHQWH TXH KXELHUD SRGLGR SURGXFLUVH GXUDQWH HO WUDQVSRUWH� 'H VHU DVt�
SyQJDOR HQ FRQRFLPLHQWR GHO WUDQVSRUWLVWD \ GHO UHSUHVHQWDQWH GH $JLOHQW
7HFKQRORJLHV LQPHGLDWDPHQWH� $O SULQFLSLR GH HVWH PDQXDO VH LQFOX\H
LQIRUPDFLyQ VREUH OD JDUDQWtD�

&RQVHUYH ORVPDWHULDOHV GH HPEDODMH RULJLQDOHV HQ FDVR GH WHQHU TXH UHPLWLU HQ
HO IXWXUR OD IXHQWH GH DOLPHQWDFLyQ D $JLOHQW 7HFKQRORJLHV� 6L WXYLHUD TXH
UHPLWLU OD IXHQWH GH DOLPHQWDFLyQ SDUD VX UHSDUDFLyQ� DGMXQWH XQD HWLTXHWD TXH
LGHQWLILTXH DO SURSLHWDULR \ HO Q~PHURGHPRGHOR� ,QFOX\D LJXDOPHQWH XQDEUHYH
GHVFULSFLyQ GHO SUREOHPD�

Verificación mecánica
0HGLDQWH HVWD YHULILFDFLyQ VH FRQILUPD TXH QR KD\D WHUPLQDOHV QL PDQGRV
URWRV� TXH ODV VXSHUILFLHV GH OD FDUFDVD \ GHO SDQHO QR SUHVHQWHQ PHOODV QL
DUDxD]RV� 9HULILFD TXH OD SDQWDOOD QR HVWi DUDxDGD QL URWD�

Verificación eléctrica
(O &DStWXOR � GHVFULEH HO SURFHGLPLHQWR UiSLGR GH XWLOL]DFLyQ TXH LQGLFD FRQ
XQ DOWR SRUFHQWDMH GH ILDELOLGDG TXH OD IXHQWH GH DOLPHQWDFLyQ IXQFLRQD GH
DFXHUGR FRQ ODV HVSHFLILFDFLRQHV� (Q OD ,QIRUPDFLyQ GH 6HUYLFLR VH LQFOX\HQ
SURFHGLPLHQWRV PiV FRPSOHWRV GH YHULILFDFLyQ HOpFWULFD�

Refrigeración y ubicación

Refrigeración
/D IXHQWH GH DOLPHQWDFLyQ SXHGH IXQFLRQDU D ODV HVSHFLILFDFLRQHV QRPLQDOHV
GHQWUR GH XQD JDPD GH WHPSHUDWXUDV GH � �& D �� �&� /D FDUJD GH OD IXHQWH GH
DOLPHQWDFLyQ HVWi UHEDMDGD GH �� �& D �� �&� 8Q YHQWLODGRU UHIULJHUD OD IXHQWH
GH DOLPHQWDFLyQ PHGLDQWH OD LQWURGXFFLyQ GH DLUH D WUDYpV GH ORV ODWHUDOHV SDUD
VX SRVWHULRU VDOLGD SRU OD SDUWH SRVWHULRU� /D XWLOL]DFLyQ GH XQ VRSRUWH GH
EDVWLGRU $JLOHQW QR LPSLGH HO IOXMR GHO DLUH�

Utilización en banco
/D IXHQWH GH DOLPHQWDFLyQ GHEH LQVWDODUVH HQ XQ OXJDU HQ HO TXH VH GLVSRQJD GH
HVSDFLR VXILFLHQWH SRU ORV ODGRV \ SRU OD SDUWH SRVWHULRU SDUD XQD FRUUHFWD
FLUFXODFLyQ GHO DLUH� 3DUD VX LQVWDODFLyQ HQ XQ VRSRUWH GH EDVWLGRU� KD\ TXH
UHWLUDU ORV WRSHV GH JRPD�

Limpieza
(VWH SURGXFWR QR QHFHVLWD XQD OLPSLH]D DOJXQD� 6L GHVHD HOLPLQDU HO SROYR GHO
UHFLQWR� XWLOLFH XQ SDxR VHFR�
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P r e c a u c i ó n   Antes de tratar de conectar ningún cable a los terminales posteriores de salida, 
asegúrese de apagar primero la fuente de alimentación  para evitar dañar los 
circuitos que se encuentran conectados. 

/DV ERUQDV GHO SDQHO IURQWDO VH HQFXHQWUDQ GLVSRQLEOHV SDUD FRQHFWDU FDEOHV

GH FDUJD SDUD HO IXQFLRQDPLHQWR HQ EDQFR� \ HVWiQ FRQHFWDGRV HQ SDUDOHOR FRQ

ODV FRQH[LRQHV ��� \ ��� GHO SDQHO SRVWHULRU� 7DQWR ORV WHUPLQDOHV GHO SDQHO

IURQWDO FRPR ORVGHO SDQHO SRVWHULRU VHKDQRSWLPL]DGRSDUDHO UXLGR� UHJXODFLyQ

\ UHVSXHVWD WUDQVLWRULD� WDO \ FRPR VH GHVFULEH HQ HO FDStWXOR ��

/DV FRQH[LRQHV GLVSRQLEOHV HQ HO SDQHO SRVWHULRU VRQ ODV VDOLGDV ��� \ ���� ORV

WHUPLQDOHV GH OHFWXUD ��� \ ���� \ XQ WHUPLQDO D WLHUUD� /RV WHUPLQDOHV SRVWHULRUHV

GH VDOLGD DGPLWHQ WDPDxRV GH FDEOH GH $:* �� D $:* ���

1RWD� SDUD ORV PRGHORV (����$���$� GHEH XWLOL]DU FXDWUR FDEOHV GH FDUJD

FXDQGR UHDOLFH ODV FRQH[LRQHV GH FDUJD GHVGH ORV WHUPLQDOHV SRVWHULRUHV GH

VDOLGD� SDUD PDQWHQHU XQD EXHQD UHJXODFLyQ GH FDUJD &9 VL HVWDEOHFH OD

FRUULHQWH QRPLQDO GH OD IXHQWH GH DOLPHQWDFLyQ�

Valores nominales de la corriente 
/D WDEOD VLJXLHQWH PXHVWUD ODV FDUDFWHUtVWLFDV GH ORV FDEOHV GH FREUH $:*

�$PHULFDQ :LUH *DJH��

Tabla 2-1 Valores nominales de los cables

P r e c a u c i ó n   Para observar los requisitos de seguridad, los cables de carga deberán ser lo 
suficientemente resistentes como para no sobrecalentarse al transportar la corriente 
de salida de cortocircuito de la fuente de alimentación. Si existe más de una carga, 
entonces cualquier par de cables de carga debe ser capaz de transportar de manera 
segura la corriente nominal de la fuente de alimentación.

AWG 10 12 14 16 18 20 22 24 26 28

Corriente máxima 
sugerida (amp)*

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

*Conductor único al aire libre a 30 °C con aislamiento
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Caídas de tensión 
/RV FDEOHV GH FDUJD GHEHQ VHU OR VXILFLHQWHPHQWH ODUJRV SDUD HYLWDU FDtGDV GH

WHQVLyQ H[FHVLYDV GHELGDV D OD LPSHGDQFLD GH ORV FDEOHV� (Q JHQHUDO� VL ORV

FDEOHV VRQ OR VXILFLHQWHPHQWH UHVLVWHQWHV FRPR SDUD QR VREUHFDOHQWDUVH DO

WUDQVSRUWDU OD FRUULHQWH Pi[LPD GH FRUWRFLUFXLWR� ODV FDtGDV GH WHQVLyQ

H[FHVLYDV QR UHSUHVHQWDQ QLQJ~Q SUREOHPD� /DV FDtGDV GH WHQVLyQ D WUDYpV GH

ORV FDEOHV GH FDUJD GHEHQ HVWDU OLPLWDGDV D PHQRV GH GRV YROWLRV� &RQVXOWH OD

WDEOD ��� SDUD FDOFXODU OD FDtGD GH WHQVLyQ SDUD DOJXQRV FDEOHV GH FREUH $:*

XWLOL]DGRV QRUPDOPHQWH�

Consideraciones sobre la carga

Carga capacitiva
/D IXHQWH GH DOLPHQWDFLyQ VHUi HVWDEOH FRQ SUiFWLFDPHQWH FXDOTXLHU

FDSDFLWDQFLD GH FDUJD� 6LQ HPEDUJR� ORV FRQGHQVDGRUHV GH JUDQ FDUJD SXHGHQ

SURYRFDU RVFLODFLRQHV HQ OD UHVSXHVWD WUDQVLWRULD� (V SRVLEOH TXHGHWHUPLQDGDV

FRPELQDFLRQHV GH FDSDFLWDQFLD GH FDUJD� GH UHVLVWHQFLD VHULH HTXLYDOHQWH� \ GH

LQGXFWDQFLD GH ORV FRQGXFWRUHV GH OD FDUJD GHQ OXJDU D LQHVWDELOLGDG

�RVFLODFLRQHV�� 6L VXFHGLHUD HVWR� FRQ IUHFXHQFLD VH SRGUi UHVROYHU HVWH

SUREOHPD DXPHQWDQGR R UHGXFLHQGR HO WDPDxR GH OD FDUJD FDSDFLWLYD�

/RV FRQGHQVDGRUHV GH JUDQ FDUJD SXHGHQ KDFHU TXH OD IXHQWH GH DOLPHQWDFLyQ

VH VLW~H PRPHQWiQHDPHQWH HQ OD PRGDOLGDG GH && R HQ OD PRGDOLGDG GH

DXVHQFLD GH UHJXODFLyQ DO YROYHU D SURJUDPDU OD WHQVLyQ GH VDOLGD� /D UDSLGH]

GH UHVSXHVWD GH OD WHQVLyQ GH VDOLGD HVWDUi OLPLWDGD D OD FRQILJXUDFLyQ GH

FRUULHQWH GLYLGLGD SRU OD FDSDFLWDQFLD GH FDUJD WRWDO �LQWHUQD \ H[WHUQD��

Carga inductiva
/DV FDUJDV LQGXFWLYDV QR SUHVHQWDQ SUREOHPDV GH HVWDELOLGDG GH EXFOH HQ OD

PRGDOLGDG GH WHQVLyQ FRQVWDQWH� (Q OD PRGDOLGDG GH FRUULHQWH FRQVWDQWH ODV

FDUJDV LQGXFWLYDV IRUPDQ XQD UHVRQDQFLD HQ SDUDOHOR FRQ HO FRQGHQVDGRU GH

VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ� 3RU OR JHQHUDO HVWR QR LQFLGH VREUH OD

HVWDELOLGDG GH OD IXHQWH GH DOLPHQWDFLyQ� SHUR SXHGH GDU OXJDU D RVFLODFLRQHV

GH OD FRUULHQWH GH OD FDUJD�

Carga de impulso
(Q DOJXQDV DSOLFDFLRQHV OD FRUULHQWH GH FDUJD YDUtD SHULyGLFDPHQWH GHVGH XQ

YDORU PtQLPR D XQ YDORU Pi[LPR� (O FLUFXLWR GH FRUULHQWH FRQVWDQWH OLPLWD OD

FRUULHQWH GH VDOLGD� 6H SXHGHQ REWHQHU DOJXQDV FDUJDV GH SLFR TXH VXSHUHQ HO

OtPLWH GH FRUULHQWH GHELGR DO FRQGHQVDGRU GH VDOLGD� 3DUD PDQWHQHUVH GHQWUR

GH ODV HVSHFLILFDFLRQHV GH VDOLGD� HO OtPLWH GH FRUULHQWH GHEH VHU PD\RU TXH OD

FRUULHQWH GH SLFR HVSHUDGD R OD IXHQWH VH VLWXDUi HQ OD PRGDOLGDG GH && R HQ

OD PRGDOLGDG GH DXVHQFLD GH UHJXODFLyQ GXUDQWH EUHYHV SHUtRGRV�
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Carga de corriente inversa
8QD FDUJD DFWLYD FRQHFWDGD D OD IXHQWH SXHGH GH KHFKR VXPLQLVWUDU XQD

FRUULHQWH LQYHUVD D OD IXHQWH GXUDQWH XQD SDUWH GH VX FLFOR GH WUDEDMR� 1R VH

SXHGH VXPLQLVWUDU FRUULHQWH D XQD IXHQWH GHVGH XQD IXHQWH H[WHUQD VLQ FRUUHU

HO ULHVJR GH SHUGHU UHJXODFLyQ� DVt FRPR GH TXH VH SURGX]FDQ SRVLEOHV GDxRV�

(VWRV HIHFWRV VH SXHGHQ HYLWDU PHGLDQWH XQD FDUJD SUHYLD GH OD VDOLGD FRQ XQ

UHVLVWRU UHJXODGRU GH OD FDUJD GH SUXHED� (O UHVLVWRU GH OD FDUJD GH SUXHED GHEH

UHWLUDU GH OD IXHQWH DOPHQRV ODPLVPD FDQWLGDG GH FRUULHQWH TXH OD FDUJD DFWLYD

SXHGH OOHYDU D OD IXHQWH� (O YDORU GH OD FRUULHQWH SDUD OD FDUJD GH SUXHED PiV

HO YDORU GH OD FRUULHQWH TXH OD FDUJD UHWLUD GH OD IXHQWH GHEH VHU LQIHULRU D OD

FRUULHQWH Pi[LPD GH OD IXHQWH�

Conexiones de lectura remota de tensión
/D OHFWXUD UHPRWD GH WHQVLyQ VH XWLOL]D SDUDPDQWHQHU OD UHJXODFLyQ HQ OD FDUJD

\ UHGXFLU OD GHJUDGDFLyQ GH OD UHJXODFLyQ TXH SRGUtD RFXUULU GHELGR D OD FDtGD

GH WHQVLyQ HQ ORV FRQGXFWRUHV HQWUH OD IXHQWH GH DOLPHQWDFLyQ \ OD FDUJD�

&XDQGR OD IXHQWH GHDOLPHQWDFLyQ VH HQFXHQWUD FRQHFWDGDSDUD OHFWXUD UHPRWD�

HO FLUFXLWR 293 PLGH OD WHQVLyQ HQ ORV SXQWRV GH OHFWXUD �FDUJD� \ QR HQ ORV

WHUPLQDOHV GH VDOLGD�

'HEHQ H[WUDHUVH ODV FRQH[LRQHV HQWUH ORV WHUPLQDOHV GH OHFWXUD GH OD IXHQWH GH

DOLPHQWDFLyQ \ ORV WHUPLQDOHV GH VDOLGD \ XWLOL]DU HO FDEOH ELILODU EOLQGDGR� ORV

WHUPLQDOHV GH OHFWXUD GH OD IXHQWH GH DOLPHQWDFLyQ GHEHQ FRQHFWDUVH D OD FDUJD�

WDO FRPR VH PXHVWUD HQ OD ILJXUD ���� 1R XWLOLFH HO EOLQGDMH FRPR EOLQGDMH GH

ORV FRQGXFWRUHV GH OHFWXUD� HO RWUR H[WUHPRGHEH GHMDUVH GHVFRQHFWDGR�&RQHFWH

XQ H[WUHPRGHO EOLQGDMH GHO FRQGXFWRU GH OHFWXUD ~QLFDPHQWHDO FKDVLVGH WLHUUD

� �� /D DSHUWXUD GH XQ FRQGXFWRU GH OHFWXUD SURYRFD OD UHGXFFLyQ GH OD

WHQVLyQ GH VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ HQ ORV FRQGXFWRUHV GH FDUJD�

2EVHUYH OD SRODULGDG DO FRQHFWDU ORV FRQGXFWRUHV GH OHFWXUD D OD FDUJD�

Figura 2-2. Conexiones de lectura localFigura 2-1. Conexiones de lectura remota de tensión
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Estabilidad
(O XVR GH OD OHFWXUD UHPRWD HQ GHWHUPLQDGDV FRPELQDFLRQHV GH ORQJLWXGHV GH

FRQGXFWRUHV GH FDUJD \ JUDQGHV FDSDFLWDQFLDV GH FDUJD SXHGH SURYRFDU TXH OD

DSOLFDFLyQ IRUPH XQ ILOWUR FRPR SDUWH GHO EXFOH GH UHDOLPHQWDFLyQ GH WHQVLyQ�

(O FDPELR DGLFLRQDO GH IDVH FUHDGR SRU HVWH ILOWUR SXHGH GLVPLQXLU OD

HVWDELOLGDG GH OD IXHQWH GH DOLPHQWDFLyQ� OR TXH VH WUDGXFH HQ XQD UHVSXHVWD

WHPSRUDO GHILFLHQWH R LQHVWDELOLGDG GHO EXFOH� (Q FDVRV JUDYHV� SXHGHSURYRFDU

RVFLODFLRQHV� 3DUD PLQLPL]DU HVWD SRVLELOLGDG� DVHJ~UHVH GH TXH ORV

FRQGXFWRUHV GH FDUJD VHDQ OR PiV FRUWR SRVLEOH \ WXpU]DORV MXQWRV� 'DGR TXH

ORV FRQGXFWRUHV GH OHFWXUD IRUPDQ SDUWH GHO EXFOH GH UHDOLPHQWDFLyQ GH

SURJUDPDFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ� ODV FRQH[LRQHV DELHUWDV

DFFLGHQWDOHV GH ORV FRQGXFWRUHV GH OHFWXUD R FDUJD GXUDQWH OD OHFWXUD UHPRWD

SXHGHQ WHQHU GLIHUHQWHV HIHFWRV QR GHVHDGRV� $VHJ~UHVH GH TXH ODV FRQH[LRQHV

VHDQ VHJXUDV \ SHUPDQHQWHV�

Regulación de CV 
/D HVSHFLILFDFLyQ GH UHJXODFLyQ GH FDUJD GH WHQVLyQ LQGLFDGD HQ HO FDStWXOR �

VH DSOLFD D ORV WHUPLQDOHV GH VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ� (Q OHFWXUD

UHPRWD� DJUHJXH � P9 D HVWD HVSHFLILFDFLyQ SRU FDGD FDtGD GH � YROWLR HQWUH HO

SXQWR GH OHFWXUD SRVLWLYR \ HO WHUPLQDO GH VDOLGD ��� GHELGR DO FDPELR HQ OD

FRUULHQWH GH FDUJD� 'DGR TXH ORV FRQGXFWRUHV GH OHFWXUD IRUPDQ SDUWH GH OD

UXWD GH UHDOLPHQWDFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ� PDQWHQJD OD UHVLVWHQFLD

GH ORV FRQGXFWRUHV GH OHFWXUD HQ ��� Ω R SRU GHEDMR GH HVWH YDORU SDUD FDGD

FRQGXFWRU� D ILQ GH PDQWHQHU HO UHQGLPLHQWR HVSHFLILFDGR DQWHULRUPHQWH�

Valor nominal de salida
/DV HVSHFLILFDFLRQHV GH FRUULHQWH \ WHQVLyQ QRPLQDO GH VDOLGD LQGLFDGDV HQ HO

FDStWXOR � VH DSOLFDQ D ORV WHUPLQDOHV GH VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ�

(Q OHFWXUD UHPRWD� FXDOTXLHU FDtGD GH WHQVLyQ HQ ORV FRQGXFWRUHVGH FDUJDGHEH

DJUHJDUVH D OD WHQVLyQ GH FDUJD SDUD FDOFXODU OD WHQVLyQ Pi[LPD GH VDOLGD� 1R

VH JDUDQWL]DQ ODV HVSHFLILFDFLRQHV GH UHQGLPLHQWR FXDQGR VH H[FHGH OD WHQVLyQ

Pi[LPD GH VDOLGD� 6L OD GHPDQGD H[FHVLYD GH OD IXHQWH GH DOLPHQWDFLyQ REOLJD

D pVWD D SHUGHU UHJXODFLyQ� VH HQFHQGHUi HO DQXQFLDGRU Unreg SDUD LQGLFDU TXH

OD VDOLGD QR HVWi UHJXODGD�

Ruido de salida
7RGR UXLGR FDSWDGR HQ ORV FRQGXFWRUHV GH OHFWXUD WDPELpQ DSDUHFH HQ OD VDOLGD

GH OD IXHQWH GH DOLPHQWDFLyQ \ SXHGH DIHFWDU QHJDWLYDPHQWH D OD UHJXODFLyQ GH

OD FDUJD GH WHQVLyQ� 7XHU]D ORV FRQGXFWRUHV GH OHFWXUD SDUD PLQLPL]DU OD

GHWHFFLyQ H[WHUQD GH UXLGR \ SRVLFLyQHORV HQ IRUPD SDUDOHOD \ FHUFD GH ORV

FRQGXFWRUHV GH FDUJD� (Q HQWRUQRV UXLGRVRV SUREDEOHPHQWH VHD QHFHVDULR

DSDQWDOODU ORV FRQGXFWRUHV GH OHFWXUD� &RQHFWH D WLHUUD HO EOLQGDMH VyOR HQ HO

H[WUHPR GH OD IXHQWH GH DOLPHQWDFLyQ�1R XWLOLFH HO EOLQGDMH FRPR SDQWDOOD GH

ORV FRQGXFWRUHV GH OHFWXUD�
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Cargas múltiples 
$O FRQHFWDU P~OWLSOHV FDUJDV D OD IXHQWH GH DOLPHQWDFLyQ� FDGD XQD GH HOODV

GHEHUi FRQHFWDUVH D ORV WHUPLQDOHV GH VDOLGD HPSOHDQGR FDEOHV GH FRQH[LyQ

GLIHUHQWHV� (VWR UHGXFH ORV HIHFWRV GH DFRSODPLHQWR PXWXR HQWUH ODV FDUJDV \

DSURYHFKDDOPi[LPR ODEDMD LPSHGDQFLDGH VDOLGDGH OD IXHQWHGHDOLPHQWDFLyQ�

/RV GLIHUHQWHV SDUHV GH FDEOHV GHEHUiQ VHU WRGR OR FRUWRV TXH VHD SRVLEOH� \

GHEHUiQ VHU FDEOHV WUHQ]DGRV R DSDQWDOODGRV SDUD UHGXFLU OD LQGXFWDQFLD GH ORV

FRQGXFWRUHV \ OD FDSWDFLyQ GH UXLGR� 6L VH XWLOL]D XQ FDEOH EOLQGDGR� FRQHFWH

XQR GH ORV H[WUHPRV DO WHUPLQDO GH PDVD GH OD IXHQWH GH DOLPHQWDFLyQ \ GHMH

GHVFRQHFWDGR HO RWUR H[WUHPR�

6L ODV FRQVLGHUDFLRQHV GH FDEOHDGR H[LJHQ OD XWLOL]DFLyQ GH WHUPLQDOHV GH

GLVWULEXFLyQ TXH HVWpQ DOHMDGRV GH OD IXHQWH GH DOLPHQWDFLyQ� FRQHFWH ORV

WHUPLQDOHV GH VDOLGD D ORV WHUPLQDOHV GH GLVWULEXFLyQPHGLDQWH XQ SDU GH FDEOHV

WUHQ]DGRV R DSDQWDOODGRV� &RQHFWH SRU VHSDUDGR FDGD FDUJD D ORV WHUPLQDOHV

GH GLVWULEXFLyQ�
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Utilización y Características del Panel Frontal

+DVWD HOPRPHQWR KD DSUHQGLGR D LQVWDODU OD IXHQWH GH DOLPHQWDFLyQ \ D UHDOL]DU

XQ LQLFLR UiSLGR� 'XUDQWH HO LQLFLR UiSLGR� VH KL]R XQDEUHYH LQWURGXFFLyQ VREUH

OD XWLOL]DFLyQ GHO SDQHO IURQWDO� DO DQDOL]DU OD YHULILFDFLyQ GH IXQFLRQHV EiVLFDV

GH WHQVLyQ \ GH FRUULHQWH� (Q HVWH FDStWXOR VH GHVFULEH FRQ PD\RU GHWDOOH OD

XWLOL]DFLyQ GH HVDV WHFODV GHO SDQHO IURQWDO \ VH PXHVWUD FyPR VH XWLOL]DQ SDUD

KDFHU IXQFLRQDU OD IXHQWH GH DOLPHQWDFLyQ�

(VWH FDStWXOR FRQVWD GH ODV VHFFLRQHV VLJXLHQWHV�

� ,QWURGXFFLyQ D OD XWLOL]DFLyQ GHO SDQHO IURQWDO� SiJLQD ��

� 8WLOL]DFLyQ HQ WHQVLyQ FRQVWDQWH� SiJLQD ��

� 8WLOL]DFLyQ HQ FRUULHQWH FRQVWDQWH� SiJLQD ��

� &yPR FRQILJXUDU HO LQWHUID] UHPRWR¶ TXH FRPLHQ]D HQ OD SiJLQD ��

� &yPR DOPDFHQDU \ UHFXSHUDU HVWDGRV RSHUDWLYRV� SiJLQD ��

� &yPR SURJUDPDU OD SURWHFFLyQ FRQWUD VREUHWHQVLyQ� SiJLQD ��

� &yPR GHVDFWLYDU OD VDOLGD� SiJLQD ��

� 2SHUDFLRQHV GHO VLVWHPD� SiJLQD ��

� 5HIHUHQFLD GHO LQWHUID] *3,%� SiJLQD ��

� 5HIHUHQFLD GHO LQWHUID] 56����� SiJLQD ��

� ,QWURGXFFLyQ D OD FDOLEUDFLyQ� SiJLQD ��

N o t a   Si durante la utilización del panel frontal detecta algún error, consulte ‘‘Mensajes 
de Error’’, que comienza en la página 115 del capítulo 5.

$ OR ODUJR GH HVWH FDStWXOR DSDUHFHUi HQ HO PDUJHQ L]TXLHUGR OD WHFOD TXH

GHED SXOVDUVH HQ FDGD PRPHQWR�
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Introducción a la utilización del panel frontal 

(Q HO VLJXLHQWH DSDUWDGR VH UHDOL]D XQD LQWURGXFFLyQ D ODV WHFODV GHO SDQHO IURQWDO�

SUHYLD D OD XWLOL]DFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ�

� /D IXHQWH GH DOLPHQWDFLyQ VDOH GH IiEULFD FRQILJXUDGD HQ OD PRGDOLGDG GH

IXQFLRQDPLHQWR GH SDQHO IURQWDO� $O HQFHQGHUOD� OD IXHQWH GH DOLPHQWDFLyQ VH

FRQILJXUD DXWRPiWLFDPHQWH SDUD IXQFLRQDU HQ ODPRGDOLGDG GH IXQFLRQDPLHQWR

GH SDQHO IURQWDO� &XDQGR VH HQFXHQWUD HQ HVWDPRGDOLGDG� VH SXHGHQ XWLOL]DU ODV

WHFODV GHO SDQHO IURQWDO�

� &XDQGR OD IXHQWH GH DOLPHQWDFLyQ VH HQFXHQWUD HQ OD PRGDOLGDG GH

IXQFLRQDPLHQWR UHPRWR� VH SXHGH YROYHU HQ FXDOTXLHU PRPHQWR D OD PRGDOLGDG

GH IXQFLRQDPLHQWR GH SDQHO IURQWDO VLPSOHPHQWH SXOVDQGR OD WHFOD  
�Local� VL QR VH KXELHUD HQYLDGR SUHYLDPHQWH HO FRPDQGR GH EORTXHR GHO SDQHO

IURQWDO� /RV FDPELRV HQWUH ODV PRGDOLGDGHV GH IXQFLRQDPLHQWR GH SDQHO IURQWDO

\ UHPRWR QR VH WUDGXFHQ HQ FDPELRV HQ ORV SDUiPHWURV GH VDOLGD�

� $O SXOVDU OD WHFOD �SDUSDGHD HO DQXQFLDGRU GH Limit�� OD SDQWDOOD GH OD

IXHQWH GH DOLPHQWDFLyQ VH VLWXDUi HQ OD PRGDOLGDG GH OtPLWHV \ VH YLVXDOL]DUiQ

ORV YDORUHV OtPLWH DFWXDOHV GH OD IXHQWH VHOHFFLRQDGD� (Q HVWD PRGDOLGDG SRGUi

LJXDOPHQWH REVHUYDU HO FDPELR GH ORV YDORUHV OtPLWH DO DMXVWDU HO PDQGR GH

FRQWURO� 6L SXOVD QXHYDPHQWH OD WHFOD R GHMD TXH WUDQVFXUUD HO LQWHUYDOR

GH OD SDQWDOOD� WUDV YDULRV VHJXQGRV OD IXHQWH GH DOLPHQWDFLyQ YROYHUi D

FRQILJXUDU OD SDQWDOOD HQ OD PRGDOLGDG GH PHGLGD �VH GHVDFWLYD HO DQXQFLDGRU

GH Limit�� (Q HVWD PRGDOLGDG VH YLVXDOL]DUiQ OD WHQVLyQ \ OD FRUULHQWH UHDO GH OD

VDOLGD�

� 6H SXHGH DFWLYDU R GHVDFWLYDU OD VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ GHVGH HO

SDQHO IURQWDO XWLOL]DQGR OD WHFOD � &XDQGR VH GHVDFWLYD OD VDOLGD� VH DFWLYD

HO DQXQFLDGRU GH OFF \ VH GHVKDELOLWD OD VDOLGD�

� /D SDQWDOOD LQGLFD HO HVWDGR RSHUDWLYR DFWXDO GH OD IXHQWH GH DOLPHQWDFLyQ

PHGLDQWH DQXQFLDGRUHV H LQIRUPD DO XVXDULR VREUH ORV FyGLJRV GH HUURU� 3RU

HMHPSOR� OD IXHQWH GH DOLPHQWDFLyQ HVWi RSHUDWLYD HQ OD RSFLyQ GH �9��$ HQ OD

PRGDOLGDG GH &9 \ HV FRQWURODGD GHVGH HO SDQHO IURQWDO� HQWRQFHV VH DFWLYDUiQ

ORV DQXQFLDGRUHV GH CV \ 8V� 1R REVWDQWH� VL OD IXHQWH GH DOLPHQWDFLyQ VH

FRQWUROD UHPRWDPHQWH� WDPELpQ VH DFWLYDUi HO DQXQFLDGRU GH Rmt \ FXDQGR VH

GLUHFFLRQD OD IXHQWH GH DOLPHQWDFLyQ D WUDYpV GH XQ LQWHUID] *3,%� VH DFWLYDUi

HO DQXQFLDGRU GH Adrs� 3DUD PiV LQIRUPDFLyQ� FRQVXOWH ©©$QXQFLDGRUHV GH OD

SDQWDOODªª� TXH FRPLHQ]D HQ OD SiJLQD ��

� /D SDQWDOOD PXHVWUD HO HVWDGR GH IXQFLRQDPLHQWR DFWXDO GH OD IXHQWH GH

DOLPHQWDFLyQ PHGLDQWH DQXQFLDGRUHV� \ WDPELpQ LQIRUPD DO XVXDULR GH ORV

FyGLJRV GH HUURU�

Local

Store

Display
Limit

Display
Limit

On/Off
Output
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Utilización en tensión constante

3DUD FRQILJXUDU OD IXHQWH GH DOLPHQWDFLyQ SDUD VX XWLOL]DFLyQ HQ WHQVLyQ

FRQVWDQWH �&9�� SURFHGD WDO FRPR VH LQGLFD D FRQWLQXDFLyQ�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

� &RQHFWH XQD FDUJD D ORV WHUPLQDOHV GH VDOLGD�

&RQ OD IXHQWH DSDJDGD� FRQHFWH XQD FDUJD D ORV WHUPLQDOHV GH VDOLGD ��� \ ����

� (QFLHQGD OD IXHQWH GH DOLPHQWDFLyQ�

/D IXHQWHGHDOLPHQWDFLyQHQWUDUiHQHO HVWDGRGH HQFHQGLGR � UHLQLFLDOL]DFLyQ�

HVWi LQDFWLYD OD VDOLGD �VH DFWLYD HO DQXQFLDGRU GHOFF�� VH VHOHFFLRQD OD RSFLyQ
GH WHQVLyQ EDMD �VH DFWLYD HO DQXQFLDGRU GHO UDQJR VHOHFFLRQDGR� SRU HMHPSOR�

HO DQXQFLDGRU GH 8V VH HQFLHQGH HQ HOPRGHOR (������ \ VH VHOHFFLRQD HOPDQGR

GH FRQWURO SDUD HO FRQWURO GH WHQVLyQ�

3DUD KDFHU IXQFLRQDU OD IXHQWH GH DOLPHQWDFLyQ HQ OD RSFLyQ WHQVLyQ DOWD� SXOVH

OD WHFOD DQWHV GH SDVDU DO VLJXLHQWH SDVR� 6H DFWLYD HO DQXQFLDGRU GH 20V
R 60V� GHSHQGLHQGR GH OD IXHQWH GH DOLPHQWDFLyQ TXH HVWp XWLOL]DQGR�

� &RQILJXUH OD SDQWDOOD HQ OD PRGDOLGDG GH OtPLWHV�

2EVHUYH TXH HO DQXQFLDGRU Limit SDUSDGHD� SXHV OD SDQWDOOD VH HQFXHQWUD HQ OD

PRGDOLGDG GH OtPLWHV� &XDQGR OD SDQWDOOD VH HQFXHQWUD HQ HVWD PRGDOLGDG VH

SXHGHQ YHU ORV YDORUHV OtPLWH GH WHQVLyQ \ GH FRUULHQWH GH OD IXHQWH�

� $MXVWH HO PDQGR GH FRQWURO HQ HO OtPLWH GH FRUULHQWH TXH GHVHH�

&RPSUXHEH VL VLJXH SDUSDGHDQGR HO DQXQFLDGRU GH Limit� )LMH HO PDQGR GH

FRQWURO HQ FRQWURO GH FRUULHQWH� 3XHGH FDPELDU HO GtJLWR SDUSDGHDQWHPHGLDQWH

ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ \ SXHGH DMXVWDUVH JLUDQGR HO PDQGR GH

FRQWURO� $MXVWH HO PDQGR GH FRQWURO HQ HO OtPLWH GH FRUULHQWH TXH GHVHH�

�
3XHGH XWLOL]DU ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ SDUD GHVSOD]DU HO GtJLWR

LQWHUPLWHQWH KDFLD OD GHUHFKD R OD L]TXLHUGD DO FRQILJXUDU OD FRUULHQWH�

(Q OD PRGDOLGDG GH WHQVLyQ FRQVWDQWH� ORV YDORUHV GH WHQVLyQ HQWUH OD

PRGDOLGDG GH PHGLGD \ OD GH OtPLWHV� VRQ LJXDOHV� QR DVt ORV YDORUHV GH

FRUULHQWH� 3RU RWUD SDUWH� VL OD SDQWDOOD VH HQFXHQWUD HQ OD PRGDOLGDG GH

PHGLGD� QR SRGUi YHU HO FDPELR GHO YDORU OtPLWH GH OD FRUULHQWH DO DMXVWDUOR

FRQ HO PDQGR GH FRQWURO� /H UHFRPHQGDPRV TXH FRQILJXUH OD SDQWDOOD HQ OD

PRGDOLGDG GH ©©OtPLWHVªª SDUD SRGHU YHU ORV FDPELRV GHO YDORU OtPLWH GH

FRUULHQWH HQ OD PRGDOLGDG GH WHQVLyQ FRQVWDQWH VLHPSUH TXH VH DMXVWH HO

PDQGR GH FRQWURO�

Power

High

Display
Limit

Current
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�
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� $MXVWH HO PDQGR GH FRQWURO SDUD OD WHQVLyQ GH VDOLGD TXH GHVHH�

&RPSUXHEH VL VLJXH SDUSDGHDQGR HO DQXQFLDGRU GH Limit� )LMH HO PDQGR GH

FRQWURO HQ FRQWURO GH WHQVLyQ� &DPELH HO GtJLWR SDUSDGHDQWH XWLOL]DQGR ODV

WHFODV GH VHOHFFLyQ GH UHVROXFLyQ \ DMXVWH JLUDQGR HO PDQGR GH FRQWURO D OD

WHQVLyQ GH VDOLGD TXH GHVHH�

� 9XHOYD D OD PRGDOLGDG GH PHGLGD�

3XOVH OD WHFOD R GHMH WUDQVFXUULU HO LQWHUYDOR GH OD SDQWDOOD YDULRV

VHJXQGRV SDUD UHJUHVDU D OD PRGDOLGDG GH PHGLGD� 2EVHUYH TXH HO DQXQFLDGRU

GH Limit \ TXH OD SDQWDOOD SUHVHQWD HO PHQVDMH §OUTPUT OFFªª�

� $FWLYH OD VDOLGD�

6H GHVDFWLYD HO DQXQFLDGRU GH OFF \ VH HQFLHQGH HO DQXQFLDGRU GH &9� 2EVHUYH

TXH OD SDQWDOOD VH HQFXHQWUD HQ OD PRGDOLGDG GH PHGLGD�

� 9HULILTXH VL OD IXHQWH GH DOLPHQWDFLyQ VH HQFXHQWUD HQ OD PRGDOLGDG GH
WHQVLyQ FRQVWDQWH�

6L XWLOL]D OD IXHQWH HQ OD PRGDOLGDG GH WHQVLyQ FRQVWDQWH �&9�� FRPSUXHEH VL

HVWi HQFHQGLGR HO DQXQFLDGRU GH CV� 6L HVWXYLHUD HQFHQGLGR HO DQXQFLDGRU GH

CC� HVFRMD XQ OtPLWH GH FRUULHQWH PD\RU�

N o t a   Durante la utilización real en CV, si un cambio de carga provoca que se supere el 
límite de corriente, la fuente de alimentación pasará automáticamente a la modalidad 
de corriente constante con el límite de corriente preestablecido, y la tensión de salida 
caerá proporcionalmente.

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

CURRent {<current>|MIN|MAX} Configura la corriente

VOLTage {<voltage>|MIN|MAX }Configura la tensión

OUTPut ON Activa la salida 

�
3XHGH XWLOL]DU ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ SDUD GHVSOD]DU HO GtJLWR

LQWHUPLWHQWH KDFLD OD GHUHFKD R OD L]TXLHUGD DO FRQILJXUDU OD WHQVLyQ�

Current
Voltage

�

Display
Limit

Display
Limit

On/Off
Output
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Utilización en corriente constante

3DUD FRQILJXUDU OD IXHQWH GH DOLPHQWDFLyQ SDUD VX XWLOL]DFLyQ HQ FRUULHQWH

FRQVWDQWH �&&�� SURFHGD WDO FRPR VH LQGLFD D FRQWLQXDFLyQ�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

� &RQHFWH XQD FDUJD D ORV WHUPLQDOHV GH VDOLGD�

&RQ OD IXHQWH DSDJDGD� FRQHFWH XQD FDUJD D ORV WHUPLQDOHV GH VDOLGD ��� \ ����

� (QFLHQGD OD IXHQWH GH DOLPHQWDFLyQ�

/D IXHQWH HQWUDUi HQ HO HVWDGR GH HQFHQGLGR � UHLQLFLDOL]DFLyQ� HVWi LQDFWLYD

OD VDOLGD �VH DFWLYD HO DQXQFLDGRU GH OFF�� VH VHOHFFLRQD OD RSFLyQ GH WHQVLyQ

EDMD �VH DFWLYD HO DQXQFLDGRU GHO UDQJR VHOHFFLRQDGR� SRU HMHPSOR� VH DFWLYD HO

DQXQFLDGRU GH 8V�� \ VH VHOHFFLRQD HO PDQGR SDUD HO FRQWURO GH WHQVLyQ�

3DUD KDFHU IXQFLRQDU OD IXHQWH HQ OD RSFLyQ GH WHQVLyQ DOWD� SXOVH OD WHFOD

DQWHV GH FRQWLQXDU FRQ HO VLJXLHQWH SDVR� 6H DFWLYD HO DQXQFLDGRU GH 20V R 60V�
GHSHQGLHQGR GH OD IXHQWH GH DOLPHQWDFLyQ TXH HVWp XWLOL]DQGR�

� &RQILJXUH OD SDQWDOOD HQ OD PRGDOLGDG GH OtPLWHV�

2EVHUYH TXH HO DQXQFLDGRU GH Limit SDUSDGHD� LQGLFDQGR TXH OD SDQWDOOD VH

HQFXHQWUD HQ OD PRGDOLGDG GH OtPLWHV� &XDQGR OD SDQWDOOD VH HQFXHQWUD HQ OD

PRGDOLGDGGH OtPLWHV� VHSXHGHQ YHU ORV YDORUHV OtPLWHGH WHQVLyQ \GHFRUULHQWH

GH OD IXHQWH GH DOLPHQWDFLyQ VHOHFFLRQDGD�

� $MXVWH HO PDQGR GH FRQWURO HQ HO OtPLWH GH WHQVLyQ�

&RPSUXHEH VL VLJXH SDUSDGHDQGR HO DQXQFLDGRU GH Limit \ VL HO PDQGR GH

FRQWURO VH KD VHOHFFLRQDGR SDUD FRQWURO GH WHQVLyQ� (O GtJLWR SDUSDGHDQWH

SXHGH FDPELDUVH XWLOL]DQGR ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ \ SXHGH

DMXVWDUVH JLUDQGR HO PDQGR GH FRQWURO� $MXVWH HO PDQGR GH FRQWURO HQ HO OtPLWH

GH WHQVLyQ GHVHDGR�

�
3XHGH XWLOL]DU ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ SDUD GHVSOD]DU HO GtJLWR

LQWHUPLWHQWH KDFLD OD GHUHFKD R OD L]TXLHUGD DO FRQILJXUDU OD WHQVLyQ�

(Q OD PRGDOLGDG GH FRUULHQWH FRQVWDQWH� ORV YDORUHV GH FRUULHQWH� HQWUH
OD PRGDOLGDG GH PHGLGD \ OD GH OtPLWHV� VRQ LJXDOHV� QR DVt ORV YDORUHV GH

WHQVLyQ� 3RU RWUD SDUWH� VL OD SDQWDOOD VH HQFXHQWUD HQ OD PRGDOLGDG GH

PHGLGD� QR SRGUi YHU HO FDPELR GHO YDORU OtPLWH GH OD WHQVLyQ DO DMXVWDUOR

FRQ HO PDQGR GH FRQWURO� /H UHFRPHQGDPRV TXH FRQILJXUH OD SDQWDOOD HQ

OD PRGDOLGDG GH ©©OtPLWHV

 SDUD SRGHU YHU ORV FDPELRV GHO YDORU OtPLWH GH

WHQVLyQ HQ OD PRGDOLGDG GH FRUULHQWH FRQVWDQWH VLHPSUH TXH VH DMXVWH HO

PDQGR GH FRQWURO�

Power

High

Display
Limit

�
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� $MXVWH HO PDQGR GH FRQWURO SDUD OD FRUULHQWH GH VDOLGD GHVHDGD�

&RPSUXHEH VL VLJXH SDUSDGHDQGR HO DQXQFLDGRU GH Limit� )LMH HO PDQGR GH

FRQWURO HQ FRQWURO GH FRUULHQWH� &DPELH HO GtJLWR SDUSDGHDQWH XWLOL]DQGR ODV

WHFODV GH VHOHFFLyQ GH UHVROXFLyQ \ DM~VWHOR JLUDQGR HO PDQGR GH FRQWURO D OD

FRUULHQWH GH VDOLGD TXH GHVHH�

� 9XHOYD D OD PRGDOLGDG GH PHGLGD�

3XOVH OD WHFOD R GHMH WUDQVFXUULU HO LQWHUYDOR GH OD SDQWDOOD YDULRV

VHJXQGRV SDUD UHJUHVDU D OD PRGDOLGDG GHPHGLGD� 2EVHUYH TXH VH GHVDFWLYD HO

DQXQFLDGRU GH Limit \ TXH OD SDQWDOOD SUHVHQWD HO PHQVDMH ©©287387 2))

�

� $FWLYH OD VDOLGD�

6HGHVDFWLYDHO DQXQFLDGRUGHOFF\VHHQFLHQGHQHO DQXQFLDGRUGHCC�2EVHUYH
TXH OD SDQWDOOD VH HQFXHQWUD HQ OD PRGDOLGDG GH PHGLGD�

� 9HULILTXH VL OD IXHQWH GH DOLPHQWDFLyQ VH HQFXHQWUD HQ OD PRGDOLGDG GH
FRUULHQWH FRQVWDQWH�

6L XWLOL]D OD IXHQWH HQ OD PRGDOLGDG GH FRUULHQWH FRQVWDQWH �&&�� FRPSUXHEH VL

HVWi HQFHQGLGR HO DQXQFLDGRU GH CC� 6L HVWXYLHUD HQFHQGLGR HO DQXQFLDGRU GH

CV� HVFRMD XQ OtPLWH GH WHQVLyQ PD\RU�

N o t a   Durante la utilización real en CC, si un cambio de carga provoca que se supere el 
límite de tensión, la fuente de alimentación pasará automáticamente a la modalidad 
de tensión constante con el límite de tensión preestablecido, y la corriente de salida 
caerá proporcionalmente.

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

VOLTage {<voltage>|MIN|MAX} Configura la tensión

CURRent {<current>|MIN|MAX} Configura la corriente

OUTPut ON Activa la salida 

1
3XHGH XWLOL]DU ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ SDUD GHVSOD]DU HO GtJLWR

LQWHUPLWHQWH KDFLD OD GHUHFKD R OD L]TXLHUGD DO FRQILJXUDU OD FRUULHQWH�

Current
Voltage

�

Display
Limit

Display
Limit

On/Off
Output
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Cómo configurar el interfaz remoto 

(VWD IXHQWH GH DOLPHQWDFLyQ VH HQWUHJD FRQ XQ LQWHUID] *3,% �,(((������ \

FRQ XQ 56����� &XDQGR VDOH GH IiEULFD VH HQFXHQWUD VHOHFFLRQDGR HO LQWHUID]

*3,%� 6RODPHQWH VH SXHGH KDELOLWDU XQ LQWHUID] FDGD YH]� 3DUD VDOLU GH OD

PRGDOLGDG GH FRQILJXUDFLyQ GH (�6 VLQ FDPELR DOJXQR� SXOVH OD WHFOD

KDVWD TXH DSDUH]FD HO PHQVDMH ©©NO CHANGEªª�

� 3XHGH HVWDEOHFHU ODGLUHFFLyQ*3,%� OD SDULGDG \ OD YHORFLGDGGH WUDQVPLVLyQ

HQ EDXGLRV VRODPHQWH GHVGH HO SDQHO IURQWDO�

� /D VHOHFFLyQ DFWXDO VH HQFXHQWUD UHVDOWDGD� SDUD TXH GHVWDTXH� 7RGDV ODV

GHPiV RSFLRQHV DSDUHFHQ RVFXUHFLGDV�

� /D VHOHFFLyQ GH LQWHUID] VH HQFXHQWUD DOPDFHQDGD HQ OD PHPRULD QR YROiWLO�

\ QR FDPELD FXDQGR VH GHVFRQHFWD OD IXHQWH R WUDV XQD UHLQLFLDOL]DFLyQ HQ

HO HQFHQGLGR �FRPDQGR *RST��

Configuración GPIB

� $FWLYH OD PRGDOLGDG GH FRQILJXUDFLyQ UHPRWD�

6L DSDUHFH §RS-232¨� VHOHFFLRQH §GPIB / 488¨ JLUDQGR HO PDQGR�

� 6HOHFFLRQH OD GLUHFFLyQ *3,%�

3XHGH HVWDEOHFHU OD GLUHFFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ HQ FXDOTXLHU YDORU

HQWUH � \ ��� /D FRQILJXUDFLyQ GH IiEULFD SDUD OD GLUHFFLyQ HV ©©�ªª�

� *XDUGH ORV FDPELRV \ VDOJD GHO PHQ~�

N o t a   /D WDUMHWD GH LQWHUID] *3,% GHO FRPSXWDGRU WLHQH VX GLUHFFLyQ SURSLD�

$VHJ~UHVH GH QR XWLOL]DU OD GLUHFFLyQ GHO FRPSXWDGRU SDUD FXDOTXLHU

LQVWUXPHQWR GHO LQWHUID] GHO EXV� /DV WDUMHWDV GH LQWHUID] *3,% GH $JLOHQW

7HFKQRORJLHV XWLOL]DQ QRUPDOPHQWH OD GLUHFFLyQ ©©��ªª�

*3,% � ���

$''5 ��

6$9('
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I/O
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I/O
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Configuración RS-232

� $FWLYH OD PRGDOLGDG GH FRQILJXUDFLyQ UHPRWD�

2EVHUYH TXH VL KD FDPELDGR SUHYLDPHQWH OD VHOHFFLyQ GHO LQWHUID] UHPRWR D

56����� DSDUHFH HO PHQVDMH §RS-232¨�

� (OLMD HO LQWHUID] 56�����

3XHGH HOHJLU HO LQWHUID] 56���� JLUDQGR HO PDQGR�

� 6HOHFFLRQH OD YHORFLGDG GH WUDQVPLVLyQ HQ EDXGLRV�

6HOHFFLRQH DOJXQR GH ORV YDORUHV VLJXLHQWHV� ���� ���� ����� ����� ���� R ����

�FRQILJXUDFLyQ GH IiEULFD� EDXGLRV�

� 6HOHFFLRQH OD SDULGDG \ HO Q~PHUR GH ELWV GH SDUDGD�

6HOHFFLRQH DOJXQR GH ORV YDORUHV VLJXLHQWHV� 1LQJXQR �� ELWV GH GDWRV�

FRQILJXUDFLyQ GH IiEULFD�� ,PSDU �� ELWV GH GDWRV�� R 3DU �� ELWV GH GDWRV��

&XDQGR HVWDEOH]FD OD SDULGDG� LQGLUHFWDPHQWH HVWi FRQILJXUDQGR HO Q~PHUR GH

ELWV GH GDWRV�

� *XDUGH ORV FDPELRV \ VDOJD GHO PHQ~�

*3,% � ���

56����

���� %$8'

121( � %,76

6$9('

I/O
Config

I/O
Config

I/O
Config

I/O
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Cómo almacenar y recuperar estados operativos

6H SXHGHQ DOPDFHQDU KDVWD FLQFR HVWDGRV RSHUDWLYRV GLIHUHQWHV HQ SRVLFLRQHV

GH OD PHPRULD QR YROiWLO� $O VDOLU GH IiEULFD� ODV SRVLFLRQHV ©©�ªª D OD ©©�ªª VH

HQFXHQWUDQ YDFtDV� 3XHGH QRPEUDU XQD SRVLFLyQ GHVGH HO SDQHO IURQWDO R SRU

LQWHUID] UHPRWR� SHUR VyOR SXHGH UHFXSHUDU XQ HVWDGR GHWHUPLQDGR GHVGH HO

SDQHO IURQWDO�

/RV VLJXLHQWHV SDVRV PXHVWUDQ FyPR DOPDFHQDU \ UHFXSHUDU XQ HVWDGR

RSHUDWLYR�

3DUD FDQFHODU OD RSHUDFLyQ GH DOPDFHQDU�UHFXSHUDU� VHOHFFLRQH HO

PHQ~ ©©EXITªª JLUDQGR HO PDQGR \ SXOVDQGR OD WHFOD R ELHQ GHMDQGR WUDQVFXUULU

XQ WLHPSR GH HVSHUD HQ OD SDQWDOOD�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

� &RQILJXUH OD IXHQWH GH DOLPHQWDFLyQ HQ HO HVWDGR RSHUDWLYR TXH GHVHH�

/D FDUDFWHUtVWLFD GH DOPDFHQDPLHQWR ©©UHFXHUGD

 OD VHOHFFLyQ GH OD VDOLGD GH

WHQVLyQ� OD FRQILJXUDFLyQ GH ORV YDORUHV OtPLWH GH WHQVLyQ \ GH FRUULHQWH� ORV

HVWDGRV GH DFWLYDFLyQ�GHVDFWLYDFLyQ GH 293 \ ORV QLYHOHV GH GLVSDUR GH 293�

� $FWLYH OD PRGDOLGDG GH DOPDFHQDPLHQWR�

'HVGH HO SDQHO IURQWDO� SXHGH DVLJQDU QRPEUHV �GH KDVWD �� FDUDFWHUHV� D FDGD

XQR GH ORV FLQFR HVWDGRV DOPDFHQDGRV� *LUH HO PDQGR KDVWD TXH DSDUH]FD HO

QRPEUH GHO HVWDGR� ©©NAME STATEªª� \ SXOVH SDUD VHOHFFLRQDU ODV

SRVLFLRQHV� D FRQWLQXDFLyQ SXOVH SDUD QRPEUDU ODV SRVLFLRQHV�

� 6HOHFFLRQH OD SRVLFLyQ GH DOPDFHQDPLHQWR�

*LUH HO PDQGR KDFLD OD GHUHFKD SDUD HVSHFLILFDU OD SRVLFLyQ � GH OD PHPRULD�

Cómo almacenar estados operativos

6725( 67$7(

1DPH 67$7(

��S��YBWHVW

�� 67DW(�

Store

Store

Store

Store
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� *XDUGH HO HVWDGR RSHUDWLYR

� $FWLYH OD PRGDOLGDG GH UHFXSHUDFLyQ�

$SDUHFHUi OD SRVLFLyQ GH PHPRULD §�¨ HQ OD PRGDOLGDG GH UHFXSHUDFLyQ�

� 6HOHFFLRQH HO HVWDGR RSHUDWLYR DOPDFHQDGR�

3XHGH VHOHFFLRQDU OD PRGDOLGDG RESET DQWHULRU SDUD UHLQLFLDOL]DU OD IXHQWH GH

DOLPHQWDFLyQ HQ VX HVWDGR GH HQFHQGLGR VLQ QHFHVLGDG GH GHVFRQHFWDUOD FRQ

RII�RQ R VLQ XWLOL]DU HO FRPDQGR ©©*RSTªª HQ HO LQWHUID] UHPRWR� &RQVXOWH OD

SiJLQD �� SDUD REWHQHU PiV GHWDOOHV VREUH HO FRPDQGR ©©*RSTªª�

� 5HFXSHUH HO HVWDGR RSHUDWLYR DOPDFHQDGR�

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

8WLOLFH ORV FRPDQGRV VLJXLHQWHV SDUD DOPDFHQDU \ UHFXSHUDU HVWDGRV GH OD

IXHQWH GH DOLPHQWDFLyQ�

*SAV {1|2|3|4|5} Almacena un estado operativo en una posición
específica

*RCL {1|2|3|4|5} Recupera un estado previamente almacenado desde
una posición específica 

©©MEM:STATE:NAME 1, ©P15V_TESTªªª
Da el nombre de ©©P15V_TESTªª a la posición de
almacenamiento 1

'21(

Cómo recuperar un estado almacenado

�� S��YBWHVW

�� VWDWH�

UHVHW

GRQH

Store

Recall

Recall
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Cómo programar la protección contra sobretensión

/D SURWHFFLyQ FRQWUD VREUHWHQVLyQ HYLWD TXH OD FDUJD DOFDQFH WHQVLRQHV GH

VDOLGD FX\R YDORU VHD VXSHULRU DO QLYHO GH SURWHFFLyQ SURJUDPDGR�(VWR VH ORJUD

SRQLHQGR HQ FRUWRFLUFXLWR OD VDOLGD PHGLDQWH XQ 6&5 LQWHUQR FXDQGR HO QLYHO

GH GLVSDUR HVWp FRQILJXUDGR HQ XQ YDORU LJXDO R VXSHULRU D � YROWLRV� R

SURJUDPDQGR OD VDOLGD D � YROWLR FXDQGR HO QLYHO GH GLVSDUR HVWp FRQILJXUDGR D

PHQRV GH � YROWLRV�

/RV VLJXLHQWHV SDVRV OH PXHVWUDQ FyPR FRQILJXUDU HO QLYHO GH GLVSDUR GH 293�

FRPR FRPSUREDU HO IXQFLRQDPLHQWR GH293 \ FyPR HOLPLQDU XQD FRQGLFLyQ GH

VREUHWHQVLyQ�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

Cómo ajustar el nivel OVP y activar el circuito OVP

� (QFLHQGD OD IXHQWH GH DOLPHQWDFLyQ�

� (QWUH DO PHQ~ 293 \ FRQILJXUH HO QLYHO GH GLVSDUR GHVHDGR�

8WLOLFH HO PDQGR \ ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ R SDUD

HVWDEOHFHU HO QLYHO GH GLVSDUR GHVHDGR� 2EVHUYH TXH QR SXHGH HVWDEOHFHU ORV

QLYHOHV GH GLVSDUR HQ YDORUHV LQIHULRUHV D ��� YROWLR�

� $FWLYH HO FLUFXLWR 293�

� 6DOJD GHO PHQ~ 293�

6L QR VH PRGLILFD OD FRQILJXUDFLyQ GH 293� VH YLVXDOL]DUi HO PHQVDMH §NO 
CHANGE¨� /D IXHQWH GH DOLPHQWDFLyQ VDOGUi GHO PHQ~ 293 \ OD SDQWDOOD

YROYHUi D OD PRGDOLGDG GH PHGLGD� &RPSUXHEH VL VH DFWLYD HO DQXQFLDGRU GH

OVP�

/(9(/ ����9 (E3640A)

293 21

&+$1*('

Power

Over
Voltage

< >

Over
Voltage

Over
Voltage
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Cómo comprobar el funcionamiento de OVP
3DUD FRPSUREDU HO IXQFLRQDPLHQWR GH293� DXPHQWH OD WHQVLyQ GH VDOLGD KDVWD
DOFDQ]DU SUiFWLFDPHQWH HO SXQWR GH GLVSDUR� $ FRQWLQXDFLyQ� DXPHQWH
JUDGXDOPHQWH OD VDOLGD JLUDQGR HO PDQGR GH FRQWURO KDVWD TXH VH GLVSDUH HO
FLUFXLWRGH293�(VWR SURYRFDUiTXH OD VDOLGDGH OD IXHQWHGHDOLPHQWDFLyQFDLJD
FDVL D FHUR� TXH HO DQXQFLDGRU GH OVP SDUSDGHH \ TXH VH DFWLYH HO DQXQFLDGRU
GH CC� (Q OD SDQWDOOD VH SUHVHQWDUi WDPELpQ HO PHQVDMH ©©293 75,33('

�

Cómo eliminar la condición de sobretensión
&XDQGRRFXUUH XQD FRQGLFLyQGH293� SDUSDGHDHO DQXQFLDGRU GHOVP� &XDQGR
HVWD FRQGLFLyQ OD FDXVD XQD IXHQWH GH WHQVLyQ H[WHUQD� FRPR XQD EDWHUtD�
GHVFRQHFWH GLFKD IXHQWH HQ SULPHU OXJDU� (OLPLQH OD FRQGLFLyQ GH VREUHWHQVLyQ
DMXVWDQGR HO QLYHO GH WHQVLyQ GH VDOLGD R DMXVWDQGR HO QLYHO GH GLVSDUR GH 293�

/RV VLJXLHQWHV SDVRV OH PXHVWUDQ FyPR HOLPLQDU OD FRQGLFLyQ GH VREUHWHQVLyQ
\ FyPR YROYHU DO IXQFLRQDPLHQWR HQ PRGDOLGDG QRUPDO� (Q ORV VLJXLHQWHV
SDVRV� OD SDQWDOOD YROYHUi DO PHQVDMH §OVP TRIPPED¨ VL GHMD WUDQVFXUULU XQ
WLHPSR GH YDULRV VHJXQGRV�

 
� 5HGX]FD HO QLYHO GH WHQVLyQ GH VDOLGD SRU GHEDMR GHO SXQWR GH GLVSDUR

GH 293�

/RV DQXQFLDGRUHV GH OVP \ Limit SDUSDGHDQ GHVSXpV GH SXOVDU OD WHFOD �

� &RPSUXHEH TXH UHGXMR HO QLYHO GH WHQVLyQ SRU GHEDMR GHO SXQWR GH
GLVSDUR GH 293�

6H PXHVWUD HO SXQWR GH GLVSDUR GH 293� 1R DMXVWH HO SXQWR HQ HVWH SDVR�

 
� 6HOHFFLRQH ODPRGDOLGDG GH HOLPLQDFLyQ�293&/($5� JLUDQGR HOPDQGR�

� (OLPLQH OD FRQGLFLyQ GH VREUHWHQVLyQ \ VDOJD GH HVWH PHQ~�

(O DQXQFLDGRU GH OVP \D QR SDUSDGHDUi� /D VDOLGD YROYHUi D OD PRGDOLGDG GH
PHGLGD�

Ajustando el nivel de tensión de salida 

292933 2211

292933 &/($5

GGRRQQHH

Display
Limit

Display
Limit

Over
Voltage

Over
Voltage

Over
Voltage
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� $XPHQWH HO QLYHO GH GLVSDUR GH 293 KDVWD XQ YDORU VXSHULRU DO QLYHO HQ
HO TXH VH GLVSDUD�

� 6HOHFFLRQH OD PRGDOLGDG 293 &/($5 JLUDQGR HO PDQGR�

� (OLPLQH OD FRQGLFLyQ GH VREUHWHQVLyQ \ VDOJD GH HVWH PHQ~�

(O DQXQFLDGRU GH OVP \D QR SDUSDGHDUi� /D VDOLGD YROYHUi D OD PRGDOLGDG GH

PHGLGD�

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

VOLT:PROT {<voltage>|MIN|MAX} Ajusta el nivel de OVP

VOLT:PROT:STAT {OFF|ON) Activa o desactiva el circuito OVP

VOLT:PROT:CLE Elimina la condición del circuito
OVP disparado

Ajustando el nivel de disparo OVP

292933 2211

292933 &/($5

GGRRQQHH

Over
Voltage

Over
Voltage

Over
Voltage
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N o t a   El circuito OVP de la fuente de alimentación cuenta con un cortocircuito total SCR 
que pone en cortocircuito la salida de la fuente de alimentación siempre que se 
presenta un estado de sobretensión. Si una fuente externa de tensión, por ejemplo una 
batería, está conectada a través de la salida y se produce inesperadamente una 
condición de sobretensión, el SCR consumirá permanentemente una gran carga de 
corriente de la fuente y es posible que dañe la fuente de alimentación. Para evitar 
esto, debe conectarse un diodo en serie a la salida, tal como muestra la figura 3-1.

Figura 3-1. Circuito de protección recomendado para carga de batería
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Cómo desactivar la salida

'HVGH HO SDQHO IURQWDO SXHGH DFWLYDU R GHVDFWLYDU OD VDOLGD GH OD IXHQWH�

� &XDQGR OD IXHQWH VH HQFXHQWUD HQ HVWDGR ©©2IIªª� VH DFWLYD HO DQXQFLDGRU GH
OFF \ VH GHVDFWLYD OD VDOLGD� 6H GHVDFWLYD HO DQXQFLDGRU GH OFF FXDQGR OD
IXHQWH GH DOLPHQWDFLyQ YXHOYH DO HVWDGR ©©2Qªª� &XDQGR VHGHVDFWLYD OD VDOLGD�
HO YDORU GH WHQVLyQ HV � YROWLR \ HO YDORU GH FRUULHQWH ���� DPSV� (VWR JHQHUD
XQD WHQVLyQ GH VDOLGD FHUR VLQ GHVFRQHFWDU UHDOPHQWH OD VDOLGD�

� (O HVWDGR GH VDOLGD VH DOPDFHQD HQ OD PHPRULD YROiWLO� VL VH FRUWD OD
DOLPHQWDFLyQ� R WUDV XQD UHLQLFLDOL]DFLyQ GH LQWHUID] UHPRWR� OD VDOLGD HVWi
GHVDFWLYDGD�

� 0LHQWUDV OD VDOLGD HVWp GHVDFWLYDGD� HO PDQGR GH FRQWURO VH HQFXHQWUD
EORTXHDGR� SDUD HYLWDU FXDOTXLHU FDPELR QR GHVHDGR� (O UHVWR GH ODV WHFODV
GHO SDQHO IURQWDO VLJXHQ IXQFLRQDQGR�

� 3DUD EORTXHDU HO PDQGR GH FRQWURO� PXHYD HO GtJLWR SDUSDGHDQWH D GHUHFKD
R L]TXLHUGDXWLOL]DQGR ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ R KDVWD
TXH GHVDSDUH]FD HO GtJLWR�

3DUD FRQVXOWDU R FRPSUREDU ORV FDPELRV PLHQWUDV OD VDOLGD VH HQFXHQWUD
GHVDFWLYDGD� SXOVH DQWHV GH YROYHU D OD PRGDOLGDG GH PHGLGD�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

RXWSXW 2II

� 8WLOL]DFLyQ GHO LQWHUID] UHPRWR�

OUTP {OFF|ON}

Cómo desconectar la salida mediante un relé externo 
3DUD GHVFRQHFWDU OD VDOLGD� GHEH FRQHFWDU XQ UHOp H[WHUQR HQWUH pVWD \ OD FDUJD�
6H JHQHUD XQD VHxDO 77/ �ORZ WUXH� R �KLJK WUXH� SDUD FRQWURODU XQ UHOp H[WHUQR�
(VWD VHxDO VyOR SXHGH FRQWURODUVH FRQ HO FRPDQGR UHPRWR OUTPut:RELay 
{OFF|ON}� /D VDOLGD77/ HVWi GLVSRQLEOH HQ OD FODYLMD �\ �GHO FRQHFWRU56�����

&XDQGR HO HVWDGR GHO FRPDQGR OUTPut:RELay HV �21�� OD VDOLGD 77/ GH OD
FODYLMD � HV DOWD ���� 9� \ OD VDOLGD GH OD FODYLMD � HV EDMD ���� 9�� /RV QLYHOHV VH
LQYLHUWHQ FXDQGR HO HVWDGR GHO FRPDQGR OUTPut:RELay HV §2))¨� /D VDOLGD
77/ GH OD FODYLMD � R OD � GHO FRQHFWRU 56���� HVWi GLVSRQLEOH VyOR GHVSXpV GH
KDEHU LQVWDODGR GRV SXHQWHV �-3��� \ -3���� HQ HO LQWHULRU GH OD IXHQWH GH
DOLPHQWDFLyQ� &RQVXOWH OD ,QIRUPDFLyQ GH 6HUYLFLR SDUD ORFDOL]DUORV�

N o t a   No utilice el interfaz RS-232 si ha configurado la fuente de alimentación a las señales 
de control del relé de salida. Los componentes internos del sistema de circuitos del 
RS-232 pueden dañarse.

< >

Display
Limit

On/Off
Output
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Operaciones del sistema

(Q HVWD VHFFLyQ VH RIUHFH LQIRUPDFLyQ VREUH FXHVWLRQHV UHODFLRQDGDV FRQ HO

VLVWHPD� FRPR HO DOPDFHQDPLHQWR GH HVWDGRV GH OD IXHQWH GH DOLPHQWDFLyQ� OD

OHFWXUD GH HUURUHV� OD HMHFXFLyQ GH XQ DXWRWHVW� OD YLVXDOL]DFLyQ GHPHQVDMHV HQ

HO SDQHO IURQWDO \ OD OHFWXUD GH ODV UHYLVLRQHV GHO ILUPZDUH�

Almacenamiento de estados
/D IXHQWH GH DOLPHQWDFLyQ GLVSRQH GH FLQFR SRVLFLRQHV GH DOPDFHQDPLHQWR HQ

OD PHPRULD QR YROiWLO� SDUD DOPDFHQDU HVWDGRV GH OD IXHQWH GH DOLPHQWDFLyQ�

/DV SRVLFLRQHV HVWiQ QXPHUDGDV GHO � DO �� 3XHGH DVLJQDU XQ QRPEUH D FDGD

XQD GH ODV SRVLFLRQHV SDUD XWLOL]DUODV GHVGH HO SDQHO IURQWDO�

� 3XHGH DOPDFHQDU XQ HVWDGR GH OD IXHQWH GH DOLPHQWDFLyQ HQ FXDOTXLHUD GH

ODV FLQFR SRVLFLRQHV� 6LQ HPEDUJR� VyOR SXHGH UHFXSHUDU XQ HVWDGR GHVGH

XQD SRVLFLyQ TXH FRQWHQJD XQ HVWDGR SUHYLDPHQWH JXDUGDGR�

� /D IXHQWH GH DOLPHQWDFLyQ DOPDFHQD OR VLJXLHQWH� HVWDGR GH OD VHOHFFLyQ GHO

UDQJR GH VDOLGD� SRVLFLyQ GHO GtJLWR SDUSDGHDQWH HQ OD SDQWDOOD�

FRQILJXUDFLyQ GHO YDORU OtPLWH GH OD WHQVLyQ \ OD FRUULHQWH� HVWDGR GH OD VDOLGD

DFWLYDGD�GHVDFWLYDGD� HVWDGR GH 293 DFWLYDGR�GHVDFWLYDGR \ QLYHOHV GH

GLVSDUR�

� $O VDOLU GH IiEULFD� ODV SRVLFLRQHV GH DOPDFHQDPLHQWR ©©�ªª D OD ©©�ªª VH

HQFXHQWUDQ YDFtDV�

� 3XHGH DVLJQDU XQ QRPEUH D ODV SRVLFLRQHV GH DOPDFHQDPLHQWR� 3XHGH

QRPEUDU XQDSRVLFLyQGHVGHHO SDQHO IURQWDO R SRU LQWHUID] UHPRWR� SHUR VyOR

SXHGH UHFXSHUDU XQ HVWDGR GHWHUPLQDGR GHVGH HO SDQHO IURQWDO� 'HVGH HO

LQWHUID] UHPRWR� VyOR SXHGH UHFXSHUDU XQ HVWDGR DOPDFHQDGR PHGLDQWH XQ

Q~PHUR �GHO � DO ���

� (O QRPEUH SXHGH FRQWHQHU KDVWD � FDUDFWHUHV� 3DUD HO SULPHU FDUiFWHU GHO

QRPEUH GH XQ HVWDGR SXHGH XWLOL]DU XQD OHWUD �$�=� R XQ Q~PHUR ������ (O

FDUiFWHU GH JXLyQ EDMR �©©B ªª� SXHGH XWLOL]DUVH SDUD FXDOTXLHUD GH ORV �

FDUDFWHUHV UHVWDQWHV� 1R VH SHUPLWHQ HVSDFLRV HQ EODQFR� 6H JHQHUD XQ HUURU

VL HVSHFLILFD XQ QRPEUH FRQ PiV GH � FDUDFWHUHV�

� 8QD UHLQLFLDOL]DFLyQ HQ HO HQFHQGLGR �FRPDQGR *RST� QR DIHFWD D ODV

FRQILJXUDFLRQHV DOPDFHQDGDV HQ PHPRULD� 8QD YH] TXH VH KD DOPDFHQDGR

XQ HVWDGR� SHUPDQHFH DVt KDVWD TXH VH VREUHVFULEH�
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� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

6725( 67$7(� 1$0( 67$7(� (;,7

3DUD UHLQLFLDOL]DU OD IXHQWH GH DOLPHQWDFLyQ DO HVWDGR GH UHLQLFLDOL]DFLyQ HQ

HO HQFHQGLGR VLQ XWLOL]DU HO FRPDQGR *RST R VLQ DSDJDU \ HQFHQGHU�

VHOHFFLRQH ©©RESETªª HQ OD VLJXLHQWH VHFXHQFLD�

5 states� 5(6(7� H[LW

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

8WLOLFH HVWRV FRPDQGRV SDUD DOPDFHQDU \ UHFXSHUDU HVWDGRV GH OD IXHQWH�

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

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

3DUD DVLJQDU XQ QRPEUH DXQ HVWDGR DOPDFHQDGR \SRGHU UHFXSHUDUOR GHVGH

HO SDQHO IURQWDO� HQYtH HO FRPDQGR VLJXLHQWH�'HVGHHO LQWHUID] UHPRWRSXHGH

UHFXSHUDU XQ HVWDGR DOPDFHQDGR VyOR PHGLDQWH XQ Q~PHUR �GHO � DO ���

©©MEM:STATE:NAME 1, ©P15V_TESTªªª

Autotest
$O HQFHQGHU OD IXHQWH GH DOLPHQWDFLyQ VH HMHFXWD DXWRPiWLFDPHQWH XQ DXWRWHVW

GH HQFHQGLGR� (VWH WHVW JDUDQWL]D OD RSHUDWLYLGDG GH OD IXHQWH GH DOLPHQWDFLyQ�

1R HMHFXWD OD WRWDOLGDG GH ORV WHVWV H[LVWHQWHV HQ HO DXWRWHVW TXH VH GHVFULEH

PiV DGHODQWH� 6L IDOOD HO DXWRWHVW GH HQFHQGLGR� VH DFWLYD HO DQXQFLDGRU ERROR�

8Q DXWRWHVW FRPSOHWR OOHYD D FDER GLIHUHQWHV SUXHEDV FX\D HMHFXFLyQ GXUD

DSUR[LPDGDPHQWH � VHJXQGRV� 6L VH VXSHUDQ WRGRV ORV WHVWV� SXHGH WHQHU SOHQD

FRQILDQ]D HQ OD RSHUDWLYLGDG GH VX IXHQWH GH DOLPHQWDFLyQ�

6L VH VXSHUD HO DXWRWHVW FRPSOHWR� HQ HO SDQHO IURQWDO VH YLVXDOL]DUi §PASS¨� 6L
IDOOD HO DXWRWHVW� VH YLVXDOL]D ©©FAILªª \ VH DFWLYD HO DQXQFLDGRU GH ERROR�
&RQVXOWH HQ OD ,QIRUPDFLyQ GH 6HUYLFLR ODV LQVWUXFFLRQHV SDUD OD UHPLVLyQ GH

OD IXHQWH GH DOLPHQWDFLyQ D $JLOHQW 7HFKQRORJLHV SDUD VX UHSDUDFLyQ�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

3DUD HMHFXWDU HO DXWRWHVW FRPSOHWR GHO SDQHO IURQWDO� PDQWHQJD SXOVDGD OD

WHFOD PLHQWUDV HQFLHQGH OD IXHQWH GH DOLPHQWDFLyQ \PDQWHQJD

SXOVDGD OD WHFOD KDVWD TXH RLJD XQD VHxDO SURORQJDGD� (O DXWRWHVW

FRPHQ]DUi FXDQGR VXHOWH OD WHFOD GHVSXpV GH OD VHxDO�

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

©©*TST?ªª

'HYXHOYH ©©�

 VL VH VXSHUD HO DXWRWHVW FRPSOHWR R ©©�

 VL IDOOD�

Store

Recall

Display
Limit
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Condiciones de error
&XDQGR VH DFWLYD HO DQXQFLDGRU GH ERROR GHO SDQHO IURQWDO� VH KD GHWHFWDGR

XQRRPiV HUURUHVGHKDUGZDUHRGHVLQWD[LV GH FRPDQGRV�(Q OD FROD GH HUURUHV

GH OD IXHQWH GH DOLPHQWDFLyQ VH SXHGH DOPDFHQDU XQ UHJLVWUR GH KDVWD XQ

Pi[LPR GH �� HUURUHV� 3DUD PiV LQIRUPDFLyQ� FRQVXOWH �0HQVDMHV GH (UURU��

TXH FRPLHQ]D HQ OD SiJLQD ��� GHO FDStWXOR ��

Consulta de revisión del firmware
/D IXHQWH GH DOLPHQWDFLyQ FXHQWD FRQ WUHV PLFURSURFHVDGRUHV SDUD HO FRQWURO

GHGLIHUHQWHV VLVWHPDV LQWHUQRV� 6HSXHGHFRQVXOWDU D OD IXHQWHGHDOLPHQWDFLyQ

FXiO HV OD UHYLVLyQ GHO ILUPZDUH LQVWDODGD HQ FDGD PLFURSURFHVDGRU�

� /D IXHQWH GH DOLPHQWDFLyQ GHYXHOYH WUHV Q~PHURV GH UHYLVLyQ� (O SULPHUR GH

HOORV HV HO Q~PHUR GH UHYLVLyQ GHO ILUPZDUH GHO SURFHVDGRU SULQFLSDO� HO

VHJXQGR FRUUHVSRQGH DO SURFHVDGRU GH HQWUDGD�VDOLGD \ HO WHUFHUR

FRUUHVSRQGH DO SURFHVDGRU GHO SDQHO IURQWDO�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

5(9 ;�;�<�<�=�=

3XOVH GRV YHFHV SDUD OHHU ORV Q~PHURV GH UHYLVLyQ GHO ILUPZDUH�

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

*IDN?

(O FRPDQGR DQWHULRU GHYXHOYH XQD FDGHQD GH OD IRUPD�

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

$VHJ~UHVH GH HVWDEOHFHU XQD YDULDEOH GH FDGHQD GH DO PHQRV �� FDUDFWHUHV�

Versión de lenguaje SCPI  
(VWD IXHQWH GH DOLPHQWDFLyQ FXPSOH ODV QRUPDV \ UHJODPHQWDFLRQHV GH OD

YHUVLyQ DFWXDO GH 6&3, �&RPDQGRV (VWiQGDU SDUD ,QVWUXPHQWRV

3URJUDPDEOHV�� 3XHGHGHWHUPLQDU OD YHUVLyQGH 6&3,D OD TXH VH DMXVWD OD IXHQWH

GH DOLPHQWDFLyQ HQYLDQGR XQ FRPDQGR GHVGH HO LQWHUID] UHPRWR�

6yOR VH SXHGH FRQVXOWDU OD YHUVLyQ 6&3, GHVGH HO LQWHUID] UHPRWR�

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

©©SYST:VERS?ªª Consulta la versión SCPI

'HYXHOYH XQD FDGHQD TXH SUHVHQWD OD IRUPD §<<<<�9¨� HQ GRQGH ODV §<¨

UHSUHVHQWDQ HO DxR GH OD YHUVLyQ \ §9¨ HV HO Q~PHUR GH YHUVLyQ GH HVH DxR

�SRU HMHPSOR� ��������

View

View



Capítulo 3 Utilización y Características del Panel Frontal
Referencia del interfaz GPIB

58

Referencia del interfaz GPIB 

(O FRQHFWRU *3,% GHO SDQHO SRVWHULRU VLUYH SDUD FRQHFWDU OD IXHQWH GH

DOLPHQWDFLyQ FRQ XQ FRPSXWDGRU \ FRQ RWURV GLVSRVLWLYRV GH *3,%� (Q HO

&DStWXOR � VH LQFOX\H XQD UHODFLyQ GH ORV FDEOHV GLVSRQLEOHV HQ $JLOHQW

7HFKQRORJLHV� /RV VLVWHPDV *3,% SXHGHQ FRQHFWDUVH HQ FXDOTXLHU WLSR GH

FRQILJXUDFLyQ �HVWUHOOD� OLQHDO R DPEDV� VLHPSUH TXH VH REVHUYHQ ODV VLJXLHQWHV

QRUPDV�

/RV GLIHUHQWHV GLVSRVLWLYRV GHO LQWHUID]*3,% �,(((����� GHEHQ FRQWDU FRQ XQD

GLUHFFLyQ H[FOXVLYD�3XHGHFRQILJXUDU ODGLUHFFLyQGH OD IXHQWHGHDOLPHQWDFLyQ

HQ FXDOTXLHU YDORU HQWUH � \ ��� /D IXHQWH GH DOLPHQWDFLyQ VH HQWUHJD GH IiEULFD

FRQILJXUDGD FRQ OD GLUHFFLyQ ©©�ªª� /D GLUHFFLyQ *3,% VH YLVXDOL]D HQ HO

HQFHQGLGR�

6yOR SXHGH FRQILJXUDU OD GLUHFFLyQ *3,% GHVGH HO SDQHO IURQWDO�

� /DGLUHFFLyQ VHDOPDFHQDHQXQDPHPRULDQRYROiWLO\QR VHPRGLILFDFXDQGR

VH FRUWD OD DOLPHQWDFLyQ QL GHVSXpV GH XQD UHLQLFLDOL]DFLyQ HQ HO HQFHQGLGR

�FRPDQGR *RST��

� /D WDUMHWD GH LQWHUID] *3,% WLHQH VX SURSLD GLUHFFLyQ� $VHJ~UHVH GH QR

XWLOL]DU OD GLUHFFLyQGHO FRPSXWDGRU SDUD FXDOTXLHU RWUR LQVWUXPHQWR GHO EXV

GHO LQWHUID]� /DV WDUMHWDV GH LQWHUID] *3,% GH $JLOHQW 7HFKQRORJLHV XWLOL]DQ

QRUPDOPHQWH OD GLUHFFLyQ ©©��ªª�

� (O Q~PHUR WRWDO GH GLVSRVLWLYRV� LQFOXLGR HO FRPSXWDGRU� QR KD GH VHU

VXSHULRU D ���

� /D ORQJLWXG WRWDO GH WRGRV ORV FDEOHV XWLOL]DGRV QR KD GH VHU VXSHULRU� HQ

PHWURV� DO GREOH GHO Q~PHUR GH GLVSRVLWLYRV FRQHFWDGRV� FRQ XQPi[LPR GH

�� PHWURV�

� 1R DSLOH PiV GH WUHV EORTXHV GH FRQHFWRUHV MXQWR FRQ FXDOTXLHU FRQHFWRU

*3,%� $VHJ~UHVH GH TXH ORV FRQHFWRUHV HVWiQ SHUIHFWDPHQWH DVHQWDGRV \

TXH ORV WRUQLOORV GH ILMDFLyQ KDQ VLGR ELHQ DSUHWDGRV FRQ OD PDQR�

&RQVXOWH OD SiJLQD �� SDUD REWHQHUPiV LQIRUPDFLyQ VREUH FyPR FRQILJXUDU

OD IXHQWH GH DOLPHQWDFLyQ SDUD XWLOL]DFLyQ HQ LQWHUID] UHPRWR GHVGH HO SDQHO

IURQWDO�

N o t a   La IEEE-488 establece que debe prestar especial atención si la longitud de

sus cables supera los 4 metros.
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Referencia del interfaz RS-232

/D IXHQWH GH DOLPHQWDFLyQ SXHGH FRQHFWDUVH DO LQWHUID] 56���� PHGLDQWH HO

FRQHFWRU VHULH GH � FODYLMDV �'%��� GHO SDQHO SRVWHULRU� /D IXHQWH GH

DOLPHQWDFLyQ HVWi FRQILJXUDGD FRPR GLVSRVLWLYR '7( �(TXLSR 7HUPLQDO GH

'DWRV�� (Q WRGDV ODV FRPXQLFDFLRQHV D WUDYpV GHO LQWHUID] 56����� OD IXHQWH GH

DOLPHQWDFLyQ XWLOL]D GRV OtQHDV GH LQWHUFDPELR GH VHxDOHV� '75 �7HUPLQDO GH

'DWRV /LVWR� HQ OD FODYLMD �� \ '65 �*UXSR GH 'DWRV /LVWR� HQ OD FODYLMD ���

(Q ORV VLJXLHQWHV DSDUWDGRV VH LQFOX\H LQIRUPDFLyQ TXH OH D\XGDUi D XWLOL]DU OD

IXHQWH GH DOLPHQWDFLyQPHGLDQWH HO LQWHUID] 56����� (Q OD SiJLQD �� VH H[SOLFDQ

ORV FRPDQGRV GH SURJUDPDFLyQ GHO 56�����

Introducción sobre la configuración del RS-232
&RQILJXUH HO LQWHUID] 56���� XWLOL]DQGR ORV SDUiPHWURV TXH VH LQGLFDQ D

FRQWLQXDFLyQ� 8WLOLFH OD WHFOD GHO SDQHO IURQWDO SDUD VHOHFFLRQDU OD

YHORFLGDG GH WUDQVPLVLyQ� OD SDULGDG \ HO Q~PHUR GH ELWV GH GDWRV �FRQVXOWH OD

SiJLQD �� SDUD REWHQHU PiV LQIRUPDFLyQ��

� 9HORFLGDG GH WUDQVPLVLyQ� ���� ���� ����� ����� ����� R ���� EDXGLRV

�FRQILJXUDFLyQ GH IiEULFD�

� 3DULGDG \ %LWV GH 'DWRV� 1LQJXQR � � ELWV GH GDWRV �GH IiEULFD�

3DU � � ELWV GH GDWRV� R

,PSDU � � ELWV GH GDWRV

� 1� GH %LWV GH &RPLHQ]R� � ELW �ILMR�

� 1� GH %LWV GH 3DUDGD� � ELWV �ILMR�

Formato de cuadro de datos del RS-232
8Q FXDGUR GH FDUiFWHU HVWi IRUPDGR SRU WRGRV ORV ELWV WUDQVPLWLGRV TXH

FRQVWLWX\HQ XQ FDUiFWHU ~QLFR� (O FXDGUR VH GHILQH FRPR HO Q~PHUR GH

FDUDFWHUHV H[LVWHQWH GHVGH HO ELW GH FRPLHQ]R KDVWD HO ~OWLPR ELW GH SDUDGD�

DPERV LQFOXLGRV� (Q HO LQWHULRU GHO FXDGUR� VH SXHGH VHOHFFLRQDU OD YHORFLGDG

GH WUDQVPLVLyQ� HO Q~PHUR GH ELWV GH GDWRV DVt FRPR HO WLSR GH SDULGDG� /D

IXHQWH GH DOLPHQWDFLyQ XWLOL]D ORV VLJXLHQWHV IRUPDWRV GH FXDGUR SDUD VLHWH \

RFKR ELWV GH GDWRV�

I/O
Config
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Conexión a un computador o a un terminal 
3DUD FRQHFWDU OD IXHQWH GH DOLPHQWDFLyQ D XQ FRPSXWDGRU R D XQ WHUPLQDO�

GHEHUi GLVSRQHU GHO FRUUHVSRQGLHQWH FDEOH GH LQWHUID]� /D PD\RU SDUWH GH ORV

FRPSXWDGRUHV\ WHUPLQDOHV VRQGLVSRVLWLYRV'7(�(TXLSR7HUPLQDOGH'DWRV��

'DGR TXH OD IXHQWH GH DOLPHQWDFLyQ HV WDPELpQ XQ GLVSRVLWLYR '7(� GHEHUi

XWLOL]DU XQ FDEOH GH LQWHUID] '7(�D�'7(� $ HVWRV FDEOHV WDPELpQ VH OHV

GHQRPLQD FHUR�PyGHP� PyGHP�HOLPLQDGRU R FDEOHV GH FUXFH�

(O FDEOH GH LQWHUID] GHEHUi LJXDOPHQWH FRQWDU FRQ ORV FRQHFWRUHV

FRUUHVSRQGLHQWHV HQ DPERV H[WUHPRV� \ HO FDEOHDGR LQWHUQR GHEHUi VHU HO

FRUUHFWR� 1RUPDOPHQWH ORV FRQHFWRUHV GLVSRQHQ GH � FODYLMDV �FRQHFWRU '%���

R �� FODYLMDV �FRQHFWRU '%���� FRQ XQD FRQILJXUDFLyQ GH FODYLMDV ©©PDFKR¨ R

©©KHPEUD¨� /RV FRQHFWRUHV PDFKR WLHQHQ FODYLMDV HQ HO LQWHULRU GHO DUPD]yQ \

ORV FRQHFWRUHV KHPEUD WLHQHQ DJXMHURV HQ HO LQWHULRU GHO DUPD]yQ�

6L QR SXHGHGLVSRQHU GHO FDEOH DGHFXDGR SDUD VX FRQILJXUDFLyQ� GHEHUi XWLOL]DU

XQ DGDSWDGRU GH FDEOHDGR� 6L HVWi XWLOL]DQGR XQ FDEOH '7(�D�'7(� DVHJ~UHVH

GH TXH HO DGDSWDGRU VHD GHO WLSR ©©GLUHFWR¨� /RV DGDSWDGRUHV QRUPDOHV LQFOX\HQ

FDPELDGRUHV GH JpQHUR� DGDSWDGRUHV FHUR�PyGHP� \ DGDSWDGRUHV '%�� D

'%����

6H SXHGHQ XWLOL]DU ORV GLDJUDPDV GH FDEOHV \ GH DGDSWDGRUHV TXH VH LQFOX\HQ D

FRQWLQXDFLyQ SDUD FRQHFWDU OD IXHQWH GH DOLPHQWDFLyQ D OD PD\RU SDUWH GH ORV

FRPSXWDGRUHV R WHUPLQDOHV� 6L VX FRQILJXUDFLyQ HV GLIHUHQWH D ODV GHVFULWDV�

HQFDUJXH HO.LW GH DGDSWDGRUHV$JLOHQW �����$�(VWH MXHJR LQFOX\HDGDSWDGRUHV

SDUD OD FRQH[LyQ D RWURV FRPSXWDGRUHV� WHUPLQDOHV \ PyGHPV� (Q HO MXHJR GH

DGDSWDGRUHV VH LQFOX\HQ LQVWUXFFLRQHV \ GLDJUDPDV GH ODV FODYLMDV�

&RQH[LyQ VHULH '%�� 6L VX FRPSXWDGRU R WHUPLQDO FXHQWD FRQ XQ SXHUWR

VHULH GH � FODYLMDV� FRQ XQ FRQHFWRU PDFKR� XWLOLFH HO FDEOH FHUR�PyGHP TXH

VH LQFOX\H HQ HO .LW GH FDEOHV $JLOHQW �����$� (VWH FDEOH FXHQWD FRQ XQ

FRQHFWRU KHPEUDGH� FODYLMDV HQDPERV H[WUHPRV�$ FRQWLQXDFLyQ VHPXHVWUD

HO GLDJUDPD GH ODV FODYLMDV GHO FDEOH�

Instrumento PC

DB9
Macho

DB9
Hembra

DB9
Hembra

DB9
Macho

DCD
RX
TX
DTR

1
2
3
4

5
6
7
8
9

GND
DSR
RTS
CTS
RI

1
2
3
4

5
6
7
8
9

DCD
RX
TX
DTR

GND
DSR
RTS
CTS
RI

5182-4794
Cable
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&RQH[LyQ VHULH '%��� 6L VX FRPSXWDGRU R WHUPLQDO FXHQWD FRQ XQ SXHUWR

VHULH GH �� FODYLMDV� FRQ XQ FRQHFWRU PDFKR� XWLOLFH HO FDEOH FHUR�PyGHP \ HO

DGDSWDGRU GH �� FODYLMDV TXH VH LQFOX\H HQ HO .LW GH FDEOHV $JLOHQW �����$�

$ FRQWLQXDFLyQ VH PXHVWUD HO GLDJUDPD GH ODV FODYLMDV GHO DGDSWDGRU \ GHO

FDEOH�

Localización de averías del RS-232
$ FRQWLQXDFLyQ VH LQGLFDQ YDULDV VLWXDFLRQHV TXH GHEHUi YHULILFDU VL VH

SUHVHQWDQ SUREOHPDV FRQ ODV FRPXQLFDFLRQHV D WUDYpV GHO LQWHUID] 56����� 6L

SUHFLVD PiV D\XGD� FRQVXOWH OD GRFXPHQWDFLyQ TXH VH DGMXQWD FRQ VX

FRPSXWDGRU�

� &RPSUXHEH VL OD IXHQWH GH DOLPHQWDFLyQ \ VX FRPSXWDGRU HVWiQ

FRQILJXUDGRVSDUD ODPLVPDYHORFLGDG GH WUDQVPLVLyQ� FRQ ODPLVPDSDULGDG

\ HO PLVPR Q~PHUR GH ELWV GH GDWRV� $VHJ~UHVH GH TXH VX FRPSXWDGRU HVWp

FRQILJXUDGR SDUD � ELW GH FRPLHQ]R \ � ELWV GH SDUDGD �HVWRV YDORUHV VRQ

ILMRV HQ OD IXHQWH GH DOLPHQWDFLyQ��

� $VHJ~UHVH GH HMHFXWDU HO FRPDQGR SYSTem:REMote SDUD VLWXDU OD IXHQWH

GH DOLPHQWDFLyQ HQ OD PRGDOLGDG UHPRWD�

� &RPSUXHEH VL KD FRQHFWDGR HO FDEOH GH LQWHUID] \ ORV DGDSWDGRUHV

DSURSLDGRV� ,QFOXVR D~Q WHQLHQGR ORV FRQHFWRUHV DSURSLDGRV SDUD VX

VLVWHPD� HO FDEOHDGR LQWHUQR SXHGH VHU LQFRUUHFWR� 3XHGH XWLOL]DU HO .LW GH

FDEOHV $JLOHQW �����$ SDUD FRQHFWDU OD IXHQWH GH DOLPHQWDFLyQ D ODPD\RUtD

GH FRPSXWDGRUHV R WHUPLQDOHV�

� &RPSUXHEH VL KD FRQHFWDGR HO FDEOH GHO LQWHUID] DO SXHUWR VHULH FRUUHFWR GH

VX FRPSXWDGRU �&20�� &20�� HWF���

Instrumento PC

DB9
Macho

DB9
Hembra

DB9
Hembra

DB9
Macho

DCD
RX
TX
DTR

1
2
3
4

5
6
7
8
9

GND
DSR
RTS
CTS
RI

TX
RX
RTS
CTS
DSR
GND
DCD
DTR

5182-4794
Cable

5181-6641
Adaptador

1
2
3
4

5
6
7
8
9

1
2
3
4

5
6
7
8
9

2
3
4
5

6
7
8
20

DB25
Hembra

DB25
Macho
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Introducción a la calibración

(Q HVWH FDStWXOR VH RIUHFH XQD GHVFULSFLyQ JHQHUDO GH ODV FDUDFWHUtVWLFDV GH

FDOLEUDGR GH OD IXHQWH GH DOLPHQWDFLyQ� 6L GHVHD XQ DQiOLVLV PiV GHWDOODGR GH

ORV SURFHGLPLHQWRV GH FDOLEUDFLyQ� FRQVXOWH OD ,QIRUPDFLyQ GH 6HUYLFLR�

Seguridad de calibración
(VWD FDUDFWHUtVWLFD OD SHUPLWH LQWURGXFLU XQ FyGLJR GH VHJXULGDG SDUD HYLWDU

FDOLEUDFLRQHV LQYROXQWDULDV QR DXWRUL]DGDV GH OD IXHQWH GH DOLPHQWDFLyQ�

&XDQGR UHFLEH SRU SULPHUD YH] OD IXHQWH GH DOLPHQWDFLyQ� pVWD YLHQH SURWHJLGD�

$QWHV GH SRGHU FDOLEUDU OD IXHQWH GH DOLPHQWDFLyQ� GHEHUi GHVSURWHJHUOD

LQWURGXFLHQGR HO FyGLJR GH VHJXULGDG FRUUHFWR�

� /D WDEOD����PiVDGHODQWH�PXHVWUD HO FyGLJRGH VHJXULGDGSDUDFDGDPRGHOR

FXDQGR OD IXHQWH GH DOLPHQWDFLyQ VDOH GH IiEULFD� (O FyGLJR GH VHJXULGDG

HVWi DOPDFHQDGR HQ XQD PHPRULD QR YROiWLO TXH QR VH PRGLILFD SRU OD

GHVFRQH[LyQ GH OD IXHQWH GH DOLPHQWDFLyQ QL WUDV XQD UHLQLFLDOL]DFLyQ HQ HO

HQFHQGLGR �FRPDQGR *RST��

� (O FyGLJR GH VHJXULGDG SXHGH FRQWHQHU KDVWD �� FDUDFWHUHV DOIDQXPpULFRV

R HO FDUiFWHU GH JXLyQ EDMR �©©B ªª�� 3DUD HO SULPHU FDUiFWHU SXHGH XWLOL]DU XQD

OHWUD �$�=� R XQ Q~PHUR ������ 1R HV REOLJDWRULR XWLOL]DU ORV �� FDUDFWHUHV�

B B B B B B B B B B B ��� FDUDFWHUHV�

� 3DUD SURWHJHU OD IXHQWH GH DOLPHQWDFLyQ GHVGH HO LQWHUID] UHPRWR� XWLOLFH

FRPR Pi[LPR � FDUDFWHUHV DOIDQXPpULFRV� GH PDQHUD TXH GHVSURWHJH

WDPELpQ OD IXHQWH GH DOLPHQWDFLyQ GHO SDQHO IURQWDO� 3RU HMHPSOR�

H����$ �PHQRV GH � FDUDFWHUHV�

Tabla 3-1. Códigos de seguridad configurados de fábrica

6L ROYLGD VX FyGLJR GH VHJXULGDG� SXHGH GHVDFWLYDU OD FDUDFWHUtVWLFD GH

VHJXULGDG DxDGLHQGR XQ SXHQWH HQ HO LQWHULRU GH OD IXHQWH GH

DOLPHQWDFLyQ� SDUD LQWURGXFLU D FRQWLQXDFLyQ XQ FyGLJR QXHYR� 6L GHVHD

PiV LQIRUPDFLyQ FRQVXOWH OD ,QIRUPDFLyQ GH 6HUYLFLR�

Modelo Código de
seguridad

Modelo Código de
seguridad

Modelo Código de
seguridad

E3640A 003640 E3641A 003641 E3642A 003642

E3643A 003643 E3644A 003644 E3645A 003645
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Desprotección para la calibración
3XHGH GHVSURWHJHU OD IXHQWH GH DOLPHQWDFLyQ SDUD VX FDOLEUDFLyQ ELHQ GHVGH HO

SDQHO IURQWDO R ELHQ GHVGH HO LQWHUID] UHPRWR� /D IXHQWH GH DOLPHQWDFLyQ VH

HQFXHQWUD SURWHJLGD DO VDOLU GH IiEULFD� &RQVXOWH OD WDEOD ��� SDUD DYHULJXDU OD

FRQILJXUDFLyQ GH IiEULFD GHO FyGLJR GH VHJXULGDG�

� 6HOHFFLRQH OD PRGDOLGDG GH FDOLEUDFLyQ�

6L OD IXHQWH GH DOLPHQWDFLyQ HVWi SURWHJLGD� YHUi HO VLJXLHQWH PHQVDMH VL SXOVD

OD WHFOD �Calibrate� DO HQFHQGHU OD IXHQWH GH DOLPHQWDFLyQ \ OD PDQWLHQH

SXOVDGD KDVWD HVFXFKDU XQ SLWLGR ODUJR� $SDUHFH HO PHQVDMH ©©CAL MODEªª�

� ,QWURGX]FD HO FyGLJR GH VHJXULGDG�

,QWURGX]FD HO FyGLJR GH VHJXULGDG XWLOL]DQGR HO PDQGR GH FRQWURO \ ODV WHFODV

GH VHOHFFLyQ GH UHVROXFLyQ

� *XDUGH ORV FDPELRV \ VDOJD GHO PHQ~�

6L HO FyGLJR GH VHJXULGDG HV FRUUHFWR� REVHUYDUi HO PHQVDMH DQWHULRU� \

DSDUHFHUi HO PHQVDMH ©©CAL MODEªª� 3DUD VDOLU GH OD PRGDOLGDG GH FDOLEUDFLyQ�

DSDJXH \ HQFLHQGD OD IXHQWH GH DOLPHQWDFLyQ�

7HQJD SUHVHQWH TXH VL LQWURGXFH XQ FyGLJR GH VHJXULGDG LQFRUUHFWR� DSDUHFH

HO PHQVDMH §INVALID¨ \ YXHOYH D OD PRGDOLGDG GH LQWURGXFFLyQ GH FyGLJR�

SDUD TXH LQWURGX]FD HO FyGLJR FRUUHFWR�

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

CAL:SEC:STAT {OFF|ON},<code>  Protege o desprotege la fuente

3DUD GHVSURWHJHU OD IXHQWH GH DOLPHQWDFLyQ� HQYtH HO FRPDQGR DQWHULRU FRQ

HO PLVPR FyGLJR TXH VH XWLOL]y SDUD SURWHJHUOD� 3RU HMHPSOR�

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

6(&85('

������

816(&85('

Power

Calibrate

View

Calibrate

View

Secure
Config

I/O

Secure
Config

I/O
Power
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Protección frente a calibración 
3URWHFFLyQ IUHQWH D FDOLEUDFLyQ 3XHGH SURWHJHU OD IXHQWH GH DOLPHQWDFLyQ

IUHQWH D FDOLEUDFLRQHV ELHQ GHVGH HO SDQHO IURQWDO R ELHQ GHVGH HO LQWHUID]

UHPRWR� /D IXHQWH GH DOLPHQWDFLyQ YLHQH SURWHJLGD GH IiEULFD�

$QWHV GH LQWHQWDU SURWHJHU OD IXHQWH GH DOLPHQWDFLyQ� DVHJ~UHVHGH KDEHU OHtGR

ODV QRUPDV GH OD SiJLQD �� VREUH HO FyGLJR GH VHJXULGDG�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

� 6HOHFFLRQH OD PRGDOLGDG GH FDOLEUDFLyQ�

6L OD IXHQWHGHDOLPHQWDFLyQ HVWiGHVSURWHJLGD� YHUiHO DQWHULRUPHQVDMH VL SXOVD

OD WHFOD �Calibrate� DO HQFHQGHU OD IXHQWH GH DOLPHQWDFLyQ \ OD PDQWLHQH

SXOVDGDKDVWD HVFXFKDU XQ SLWLGR ODUJR� 6H YLVXDOL]D HOPHQVDMH ©©CAL MODEªª�

� ,QWURGX]FD HO FyGLJR GH VHJXULGDG�

,QWURGX]FD HO FyGLJR GH VHJXULGDG GHVHDGRPHGLDQWH HOPDQGR GH FRQWURO \ ODV

WHFODV GH VHOHFFLyQ GH UHVROXFLyQ�

� *XDUGH ORV FDPELRV \ VDOJD GHO PHQ~�

/D FRQILJXUDFLyQ GH SURWHFFLyQ VH DOPDFHQD HQ OD PHPRULD QR YROiWLO� \ QR VH

PRGLILFD SRU OD GHVFRQH[LyQ GH OD IXHQWH GH DOLPHQWDFLyQ� QL WUDV XQD

UHLQLFLDOL]DFLyQ HQ HO HQFHQGLGR �FRPDQGR *RST��

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

CAL:SEC:STAT {OFF|ON},<code>  Protege o desprotege la fuente

3DUD SURWHJHU OD IXHQWH GH DOLPHQWDFLyQ� HQYtH HO DQWHULRU FRPDQGR FRQ HO

PLVPR FyGLJR TXH VH XWLOL]y SDUD GHVSURWHJHUOD� 3RU HMHPSOR�

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

816(&85('

������

VHFXUHG

Power

Calibrate

View

Calibrate

View

Secure
Config

I/O

Secure
Config

I/O
Power
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3DUD FDPELDU HO FyGLJR GH VHJXULGDG 3DUD FDPELDU HO FyGLJR GH

VHJXULGDG� GHEHUi SULPHUR GHVSURWHJHU OD IXHQWH GH DOLPHQWDFLyQ� SDUD

VHJXLGDPHQWH LQWURGXFLU HO FyGLJR QXHYR� $QWHV GH LQWHQWDU SURWHJHU OD IXHQWH

GH DOLPHQWDFLyQ� DVHJ~UHVH GH KDEHU OHtGR ODV QRUPDV GH OD SiJLQD �� VREUH HO

FyGLJR GH VHJXULGDG�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

3DUD FDPELDU HO FyGLJR GH VHJXULGDG� DVHJ~UHVH SULPHUR GH TXH OD IXHQWH GH

DOLPHQWDFLyQ HVWi GHVSURWHJLGD� 9D\D D OD HQWUDGD GHO FyGLJR GH VHJXULGDG�

SXOVH OD WHFOD �Secure� GHVSXpV GH TXH VH KD\D YLVXDOL]DGR HO PHQVDMH

§CAL MODE¨� LQWURGX]FD HO QXHYR FyGLJR GH VHJXULGDG XWLOL]DQGR HO PDQGR

GH FRQWURO \ ODV WHFODV GH VHOHFFLyQ GH UHVROXFLyQ \� D FRQWLQXDFLyQ� SXOVH OD

WHFOD �Secure��

$O FDPELDU HO FyGLJR GHVGH HO SDQHO IURQWDO WDPELpQ VH PRGLILFD HO FyGLJR

YLVWR GHVGH HO LQWHUID] UHPRWR�

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

CAL:SEC:CODE <new code> Cambia el código de seguridad

3DUD FDPELDU HO FyGLJR GH VHJXULGDG� GHVSURWHMD SULPHUR OD IXHQWH GH

DOLPHQWDFLyQ XWLOL]DQGR HO FyGLJR GH VHJXULGDG DQWLJXR� $ FRQWLQXDFLyQ�

LQWURGX]FD HO FyGLJR QXHYR� FRPR VH LQGLFD D FRQWLQXDFLyQ�

©©CAL:SEC:STAT OFF, ©003640ªªª Desprotege con el código antiguo

©©CAL:SEC:CODE ©ZZ001443ªªª Introduce el código nuevo

©©CAL:SEC:STAT ON, ©ZZ001443ªªª Protege con el código nuevo

Recuento de calibraciones 
6H SXHGH GHWHUPLQDU HO Q~PHUR GH YHFHV TXH VH KD FDOLEUDGR OD IXHQWH GH

DOLPHQWDFLyQ� $QWHV GH VDOLU GH IiEULFD VH UHDOL]y XQD FDOLEUDFLyQ GH OD IXHQWH

GH DOLPHQWDFLyQ� $O UHFLELU OD IXHQWH GH DOLPHQWDFLyQ� OHD HO UHFXHQWR SDUD

GHWHUPLQDU VX YDORU LQLFLDO�

/D IXQFLyQ GH UHFXHQWR GH FDOLEUDFLRQHV VyOR SXHGH HMHFXWDUVH GHVGH HO

LQWHUID] UHPRWR�

� (O UHFXHQWR GH FDOLEUDFLRQHV VH DOPDFHQD HQ XQDPHPRULDQR YROiWLO TXH QR

FDPELD DO FRUWDU OD DOLPHQWDFLyQ QL GHVSXpV GH XQD UHLQLFLDOL]DFLyQ GHVGH HO

LQWHUID] UHPRWR�

� (O UHFXHQWR GH FDOLEUDFLRQHV VH LQFUHPHQWD KDVWD XQ Pi[LPR GH ������� D

SDUWLU GHO FXDO YXHOYH D HPSH]DU GH �� 'DGR TXH HVWH YDORU DXPHQWD HQ XQR

SRU FDGDSXQWRGHFDOLEUDFLyQ� XQDFDOLEUDFLyQ FRPSOHWDKDUiDXPHQWDU HVWH

YDORU HQ � UHFXHQWRV�

Secure
Config

I/O

Secure
Config

I/O
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� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

CAL:COUN? Consulta el número de calibraciones

Mensaje de calibración
/D IXHQWH GH DOLPHQWDFLyQ OH SHUPLWH DOPDFHQDU XQ PHQVDMH HQ OD PHPRULD GH

FDOLEUDFLyQ GHO FRPSXWDGRU� 3RU HMHPSOR� SXHGH DOPDFHQDU LQIRUPDFLyQ FRPR

OD ~OWLPD IHFKD GH FDOLEUDFLyQ� OD SUy[LPD IHFKD GH FDOLEUDFLyQ SUHYLVWD� HO

Q~PHUR GH VHULH GH OD IXHQWH GH DOLPHQWDFLyQ� R LQFOXVR HO QRPEUH \ HO Q~PHUR

GH WHOpIRQR GH OD SHUVRQD FRQ OD TXH VH KD GH FRQWDFWDU SDUD XQD QXHYD

FDOLEUDFLyQ�

� 3XHGH UHJLVWUDU XQ PHQVDMH GH FDOLEUDFLyQ ~QLFDPHQWH GHVGH HO LQWHUID]

UHPRWR \ ~QLFDPHQWH FXDQGR OD IXHQWH GH DOLPHQWDFLyQ VH HQFXHQWUD

GHVSURWHJLGD�3XHGH OHHU HOPHQVDMH WDQWR GHVGHHO SDQHO IURQWDO FRPRGHVGH

HO LQWHUID] UHPRWR� 3XHGH OHHU HO PHQVDMH GH FDOLEUDFLyQ WDQWR VL OD IXHQWH

GH DOLPHQWDFLyQ VH HQFXHQWUD SURWHJLGD FRPR GHVSURWHJLGD�

� (O PHQVDMH GH FDOLEUDFLyQ SXHGH FRQWHQHU KDVWD �� FDUDFWHUHV� 'HVGH HO

SDQHO IURQWDO SXHGH YHU �� FDUDFWHUHV GH GLFKR PHQVDMH FDGD YH]�

� (O DOPDFHQDPLHQWR GH XQ PHQVDMH VREUHVFULELUi FXDOTXLHU RWUR PHQVDMH

DOPDFHQDGR SUHYLDPHQWH HQ OD PHPRULD�

� (O PHQVDMH GH FDOLEUDFLyQ VH DOPDFHQD HQ XQD PHPRULD QR YROiWLO \ QR

FDPELD DO GHVFRQHFWDU OD DOLPHQWDFLyQ QL GHVSXpV GH XQD UHLQLFLDOL]DFLyQ

GHO LQWHUID] UHPRWR�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

3DUD OHHU HO PHQVDMH GH FDOLEUDFLyQ GHVGH HO SDQHO IURQWDO� SXOVH \

JLUH HO PDQGR KDVWD TXH DSDUH]FD ©©CAL STRINGªª� 3XOVH SDUD

GHVSOD]DUVH SRU WRGR HO WH[WR GHO PHQVDMH� 3XOVH SDUD DXPHQWDU OD

YHORFLGDG GH GHVSOD]DPLHQWR�

&$/ 675,1*

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

3DUD DOPDFHQDU HO PHQVDMH GH FDOLEUDFLyQ� HQYtH HO FRPDQGR VLJXLHQWH�

©©CAL:STR ©CAL 06-01-99ªªª

View

View

>

View View



4

Referencia sobre el Interfaz Remoto



68

Referencia sobre el Interfaz Remoto

� 5HVXPHQ GH FRPDQGRV 6&3,¶ TXH FRPLHQ]D HQ OD SiJLQD ��

� ,QWURGXFFLyQ D OD SURJUDPDFLyQ VLPSOLILFDGD¶ TXH FRPLHQ]D HQ OD SiJLQD ��

� &yPR XWLOL]DU HO FRPDQGR APPLy¶ HQ OD SiJLQD ��

� &RPDQGRV GH FRQILJXUDFLyQ \ XWLOL]DFLyQ GH VDOLGDV¶ TXH FRPLHQ]D HQ OD

SiJLQD ��

� 'LVSDUR¶ TXH FRPLHQ]D HQ OD SiJLQD ��

� &RPDQGRV GH VLVWHPD¶ TXH FRPLHQ]D HQ OD SiJLQD ��

� &RPDQGRV GH DOPDFHQDPLHQWR GH HVWDGRV¶ HQ OD SiJLQD ��

� &RPDQGRV GH FDOLEUDFLyQ¶ TXH FRPLHQ]D HQ OD SiJLQD ��

� &RPDQGRV GH FRQILJXUDFLyQ GHO LQWHUID]¶ HQ OD SiJLQD ��

� /RV UHJLVWURV GH HVWDGR GH 6&3,¶ TXH FRPLHQ]D HQ OD SiJLQD ��

� &RPDQGRV GH LQIRUPH GH HVWDGR¶ TXH FRPLHQ]D HQ OD SiJLQD ���

� ,QWURGXFFLyQ DO OHQJXDMH 6&3,¶ TXH FRPLHQ]D HQ OD SiJLQD ���

� &yPR GHWHQHU XQD VDOLGD HQ FXUVR¶ HQ OD SiJLQD ���

� ,QIRUPDFLyQ GH FRQIRUPLGDG 6&3,¶ TXH FRPLHQ]D HQ OD SiJLQD ���

� ,QIRUPDFLyQ GH FRQIRUPLGDG FRQ ,(((����¶ HQ OD SiJLQD ���

6L QR HVWi VXILFLHQWHPHQWH IDPLOLDUL]DGR FRQ HO OHQJXDMH 6&3,� HV

FRQYHQLHQWH TXH FRQVXOWH HVWRV DSDUWDGRV SDUD IDPLOLDUL]DUVH FRQ HVWH

OHQJXDMH DQWHV GH LQWHQWDU SURJUDPDU OD IXHQWH GH DOLPHQWDFLyQ�

SCPI

SCPI

SCPI
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Resumen de comandos SCPI

(Q HVWH DSDUWDGR VH UHVXPHQ ORV FRPDQGRV 6&3, �&RPDQGRV (VWiQGDU SDUD

,QVWUXPHQWRV 3URJUDPDEOHV� GLVSRQLEOHV SDUD OD SURJUDPDFLyQ GH OD IXHQWH

GH DOLPHQWDFLyQ D WUDYpV GHO LQWHUID] UHPRWR� 6L GHVHD XQD LQIRUPDFLyQ PiV

GHWDOODGD GH HVWRV FRPDQGRV� FRQVXOWH ORV ~OWLPRV DSDUWDGRV GHO SUHVHQWH

FDStWXOR�

(Q HO SUHVHQWHPDQXDO VH XWLOL]DQ ODV VLJXLHQWHV FRQYHQFLRQHV HQ OD VLQWD[LV GH

FRPDQGRV GHO 6&3,�

� /RV SDUpQWHVLV UHFWDQJXODUHV �> @� LQGLFDQ WHFODV R SDUiPHWURV RSFLRQDOHV�

� /RV FRUFKHWHV �^ `� HQFLHUUDQ SDUiPHWURV HQ HO LQWHULRU GH XQD FDGHQD GH

FRPDQGRV�

� /RV SDUpQWHVLV WULDQJXODUHV �� !� LQGLFDQ TXH SXHGH VXVWLWXLU DOJ~Q YDORU R

FyGLJR GHO SDUiPHWUR TXH ILJXUD HQWUH HOORV�

� /DV EDUUDV YHUWLFDOHV � _ � VHSDUDQ XQR� GRV R PiV SDUiPHWURV DOWHUQDWLYRV�

/RV QXHYRV XVXDULRV GHO 6&3, GHEHQ FRQVXOWDU OD SiJLQD ����SCPI
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APPLy {<tensión>|DEF|MIN|MAX}[,{<corriente>|DEF|MIN|MAX}]
APPLy?

[SOURce:]

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

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

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

     {<valor numérico> |DEFault}
CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]

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

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

     {<tensión>|MIN|MAX|UP|DOWN}
VOLTage[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]

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

     {<valor numérico>|DEFault}
VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]

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

VOLTage:PROTection[:LEVel] {<tensión>|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]?

Comandos de configuración y medición de salidas

*Modelos Agilent E3640A/42/44A      **Modelos Agilent E3641A/43A/45A 

(consulte la página 78 para obtener más información)
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INITiate[:IMMediate]

TRIGger[:SEQuence]

  :DELay {<segundos>|MIN|MAX}
  :DELay?[MIN|MAX]

  :SOURce {BUS|IMM}

  :SOURce?

*TRG

DISPlay[:WINDow]

  [:STATe] {OFF|ON}

  [:STATe]?

  :TEXT[:DATA] <cadena entrecomillada>

  :TEXT[:DATA]?

  :TEXT:CLEar

SYSTem

  :BEEPer[:IMMediate]

  :ERRor?

  :VERSion?

  :COMMunicate:GPIB:RDEVice:ADDRess <valor numérico>

  :COMMunicate:GPIB:RDEVice:ADDRess?

OUTPut

  :RELay[:STATe] {OFF|ON}

  :RELay[:STATe]?

  [:STATe] {OFF|ON}

  [:STATe]?

*IDN?

*RST

*TST?

Comandos de disparo

Comandos de sistema

(consulte la página 82 para obtener más información)

(consulte la página 85 para obtener más información)
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CALibration

  :COUNt?

  :CURRent[:DATA] <valor numérico>
  :CURRent:LEVel {MIN|MID|MAX}

  :SECure:CODE <nuevo código>
  :SECure:STATe {OFF|ON},<código entrecomillado>
  :SECure:STATe?

  :STRing <cadena entrecomillada>

  :STRing?

  :VOLTage[:DATA] <valor numérico>
  :VOLTage:LEVel {MIN|MID|MAX}

  :VOLTage:PROTection

STATus:QUEStionable

  :CONDition?

  [:EVENt]?

    :ENABle <valor activación>
    :ENABle?

SYSTem:ERRor?

*CLS

*ESE <valor activación>
*ESE?

*ESR?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*SRE <valor activación>
*SRE?

*STB?

*WAI

Comandos de calibración

Comandos de informe de estado

(consulte la página 89 para obtener más información)

(consulte la página 101 para obtener más información)
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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} ,<nombre entrecomillado>
  :NAME? {1|2|3|4|5}

*CLS

*ESR?

*ESE <valor activación>
*ESE?

*IDN?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*RST

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

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

*STB?

*SRE <valor activación>
*SRE?

*TRG

*TST?

*WAI

Comandos de configuración de interfaz 

Comandos de almacenamiento de estado 

Comandos comunes IEEE-488.2

(consulte la página 92 para obtener más información)

(consulte la página 88 para obtener más información)

(consulte la página 113 para obtener más información)
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Introducción a la programación simplificada

(Q HVWH DSDUWDGR VHRIUHFH XQD LQWURGXFFLyQ JHQHUDO VREUH ODV WpFQLFDV EiVLFDV

XWLOL]DGDV SDUD OD SURJUDPDFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ D WUDYpV GHO

LQWHUID] UHPRWR� (VWH DSDUWDGR HV VyOR XQD LQWURGXFFLyQ JHQpULFD� \ HQ pO QR VH

UHFRJHQ WRGRV ORVGHWDOOHVQHFHVDULRVSDUDTXHXVWHGSXHGDHVFULELU VXVSURSLRV

SURJUDPDV GH DSOLFDFLyQ� 9pDVH HO UHVWR GHO SUHVHQWH FDStWXOR DVt FRPR HO

FDStWXOR �� ©©3URJUDPDV GH $SOLFDFLyQªª� GRQGH HQFRQWUDUi PiV LQIRUPDFLyQ \

HMHPSORV� &RQVXOWH WDPELpQ HQ HO PDQXDO GH UHIHUHQFLD GH SURJUDPDFLyQ TXH

DFRPSDxD D VX RUGHQDGRU PiV LQIRUPDFLyQ VREUH OD HPLVLyQ GH FDGHQDV GH

FRPDQGRV \ OD LQWURGXFFLyQ GH GDWRV�

Cómo utilizar el comando APPLy
(O FRPDQGR APPLy RIUHFH HO VLVWHPDPiV GLUHFWR SDUD SURJUDPDU OD IXHQWH GH
DOLPHQWDFLyQ D WUDYpV GHO LQWHUID] UHPRWR� 3RU HMHPSOR� OD VLJXLHQWH

LQVWUXFFLyQ� HMHFXWDGD GHVGH VX RUGHQDGRU� FRQILJXUDUi OD IXHQWH HQ XQD VDOLGD

GH � 9 FRQ XQD LQWHQVLGDG GH � $�

  ©©APPL 3.0, 1.0ªª

Cómo utilizar los comandos de bajo nivel
6L ELHQ HO FRPDQGR APPLy RIUHFH HO VLVWHPD PiV GLUHFWR SDUD SURJUDPDU OD
IXHQWH GH DOLPHQWDFLyQ� ORV FRPDQGRV GH EDMR QLYHO OH RIUHFHQ XQD PD\RU

IOH[LELOLGDG SDUD PRGLILFDU SDUiPHWURV LQGLYLGXDOHV� 3RU HMHPSOR� ODV

VLJXLHQWHV LQVWUXFFLRQHV� HMHFXWDGDV GHVGH VX RUGHQDGRU� FRQILJXUDUiQ OD

IXHQWH HQ XQD VDOLGD GH � 9 FRQ XQD LQWHQVLGDG GH � $�

  ©©VOLT 3.0ªª Establece la tensión de salida en 3,0 V

  ©©CURR 1.0ªª Establece la corriente de salida en 1,0 A
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Cómo leer la respuesta a una consulta
6yOR ORV FRPDQGRV GH FRQVXOWD �FRPDQGRV TXH WHUPLQDQ HQ ©© " ªª� GDQ

LQVWUXFFLRQHV D OD IXHQWH GH DOLPHQWDFLyQ SDUD HQYLDU XQPHQVDMH GH UHVSXHVWD�

/DV FRQVXOWDV GHYXHOYHQ YDORUHV GH VDOLGDV R FRQILJXUDFLRQHV LQWHUQDV GHO

DSDUDWR� 3RU HMHPSOR� ODV VLJXLHQWHV LQVWUXFFLRQHV� HMHFXWDGDV GHVGH VX

RUGHQDGRU� OHHUiQ OD FROD GH HUURUHV GH OD IXHQWH GH DOLPHQWDFLyQ H LPSULPLUiQ

HO HUURU PiV UHFLHQWH�

   dimension statement Dimensión de la matriz de cadena (80 elementos)

   ©©SYST:ERR?ªª Lee la cola de errores

   bus enter statement Introduce la cadena de error en el ordenador

   print statement Imprime la cadena de error

Cómo seleccionar una fuente de disparo
/D IXHQWH GH DOLPHQWDFLyQ DFHSWDUi FRPR IXHQWH GH GLVSDUR XQ GLVSDUR GH

©©EXV

 �VRIWZDUH� R XQ GLVSDUR LQWHUQR LQPHGLDWR� 3RU GHIHFWR VH VHOHFFLRQD OD

IXHQWH GH GLVSDUR ©©%86ªª� 6L GHVHD TXH OD IXHQWH GH DOLPHQWDFLyQ XWLOLFH XQ

GLVSDUR LQWHUQR LQPHGLDWR� GHEHUi VHOHFFLRQDU ©©IMMediateªª� 3RU HMHPSOR� ODV
VLJXLHQWHV LQVWUXFFLRQHV� HMHFXWDGDV GHVGH VX RUGHQDGRU� FRQILJXUDUiQ

LQPHGLDWDPHQWH OD IXHQWH HQ XQD VDOLGD GH � 9�� $�

   ©©VOLT:TRIG 3.0ªª Configura el nivel de disparo de tensión en 3,0 V

   ©©CURR:TRIG 1.0ªª Configura el nivel de disparo de tensión en 1,0 A

   ©©TRIG:SOUR IMMªª Selecciona como fuente el disparo inmediato

   ©©INITªª Provoca la iniciación del sistema de disparo
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Rangos de programación de la fuente de alimentación
(O VXEVLVWHPDSOURce UHTXLHUH SDUiPHWURV SDUD ORV YDORUHV GH SURJUDPDFLyQ�
(O YDORU GH SURJUDPDFLyQ GH XQ SDUiPHWUR YDUtD HQ IXQFLyQ GH OD VDOLGD

VHOHFFLRQDGD GH OD IXHQWH GH DOLPHQWDFLyQ� (Q HO VLJXLHQWH FXDGUR VH UHFRJHQ

ORV YDORUHV GH SURJUDPDFLyQ GLVSRQLEOHV \ ORV YDORUHV MINimum� MAXimum�
DEFault \ ORV YDORUHV GH UHLQLFLDOL]DFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ�

Al programar la fuente de alimentación, consulte este cuadro para la identificación 
de los parámetros.

Tabla 4-1. Rangos de programación de Agilent E3640A/42A/44A 

Tabla 4-2. Rangos de programación de Agilent E3641A/43A/45A

E3640A E3642A E3644A

Rango
0 - 8V/3A

Rango
0 - 20V/1.5A 

Rango
0 - 8V/5A

Rango
0 - 20V/2.5A 

Rango
0 - 8V/8A

Rango
0 - 20V/4A 

Tensión Rango de 
programación

0 V a 8.24V 0 V a 20.60 V 0 V a 8.24V 0 V a 20.60 V 0 V a 8.24V 0 V a 20.60 V

Valor MÁX 8.24 V  20.60 V 8.24 V  20.60 V 8.24 V  20.60 V

Valor MÍN 0 V 0 V 0 V

Valor DEF 0 V 0 V 0 V

  *Valor RST 0 V 0 V 0 V

Corriente Rango de 
programación

0 A a 3.09 A  0 A a 1.545 A 0 A a 5.15 A  0 A a 2.575 A 0 A a 8.24 A  0 A a 4.12 A

Valor MÁX 3.09 A  1.545 A 5.15 A  2.575 A 8.24 A  4.12 A

Valor MÍN 0 A 0 A 0 A

Valor DEF 3 A    1.5 A 5 A    2.5 A 8 A    4 A

  *Valor RST 3.00 A 5.00 A 8.00 A

E3641A E3643A E3645A

Rango
0 - 35V/0.8A

Rango
0 - 60V/0.5A 

Rango
0 - 35V/1.4A

Rango
0 - 60V/0.8A 

Rango
0 - 35V/2.2A

Rango
0 - 60V/1.3A 

Tensión Rango de 
programación

0 V a 36.05V 0 V a 61.8 V 0 V a 36.05V 0 V a 61.8 V 0 V a 36.05V 0 V a 61.8 V

Valor MÁX 36.05 V  61.8 V 36.05 V  61.8 V 36.05 V  61.8 V

Valor MÍN 0 V 0 V 0 V

Valor DEF 0 V 0 V 0 V

  *Valor RST 0 V 0 V 0 V

Corriente Rango de 
programación

0 A a 0.824 A  0 A a 0.515 A 0 A a 1.442 A  0 A a 0.824 A 0 A a 2.266 A  0 A a 1.339 A

Valor MÁX 0.824 A  0.515 A 1.442 A  0.824 A 2.266 A  1.339 A

Valor MÍN 0 A 0 A 0 A

Valor DEF 0.8 A 0.5 A 1.4 A 0.8 A 2.2 A 1.3 A

  *Valor RST 0.8 A 1.4 A 2.2 A
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Cómo utilizar el comando APPLy

(O FRPDQGR APPLy RIUHFH HO VLVWHPDPiV GLUHFWR SDUD SURJUDPDU OD IXHQWH GH
DOLPHQWDFLyQ D WUDYpV GHO LQWHUID] UHPRWR� &RQ XQ ~QLFR FRPDQGR SRGUi

VHOHFFLRQDU OD WHQVLyQ GH VDOLGD \ OD FRUULHQWH GH VDOLGD�

APPLy {<tensión>| DEF | MIN | MAX}[,{<corriente>| DEF | MIN | MAX}]
(V XQD FRPELQDFLyQ GH ORV FRPDQGRV VOLTage \ CURRent�

(O FRPDQGR APPLy FDPELD OD VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ D ORV YDORUHV
UHFLpQ SURJUDPDGRV VL pVWRV VRQ YiOLGRV GHQWUR GHO UDQJR DFWXDOPHQWH

VHOHFFLRQDGR� 6XUJLUi XQ HUURU GH HMHFXFLyQ VL ORV YDORUHV SURJUDPDGRV QR VRQ

YiOLGRV GHQWUR GHO UDQJR VHOHFFLRQDGR�

(Q ORV SDUiPHWURV GH WHQVLyQ \ GH FRUULHQWH SXHGH XWLOL]DU� HQ OXJDU GH YDORUHV

FRQFUHWRV� ©©MINimumªª� ©©MAXimumªª R ©©DEFaultªª� 3DUD REWHQHU LQIRUPDFLyQ
PiV GHWDOODGD VREUH SDUiPHWURV� FRQVXOWH ODV WDEODV ��� D OD ��� SDUD FDGD XQR

GH ORV PRGHORV�

6L VyOR HVSHFLILFD XQ SDUiPHWUR GHO FRPDQGRAPPLy� OD IXHQWH GH DOLPHQWDFLyQ
OR HQWHQGHUi FRPR HO YDORU GH FRQILJXUDFLyQ GH OD WHQVLyQ�

APPLy?
&RQVXOWD DFHUFD GH ORV YDORUHV DFWXDOHV GH WHQVLyQ \ FRUULHQWH GH OD IXHQWH GH

DOLPHQWDFLyQ \ GHYXHOYH XQD FDGHQD HQWUH FRPLOODV� /D WHQVLyQ \ OD FRUULHQWH

VH GHYXHOYHQ VHFXHQFLDOPHQWH� WDO FRPR VH PXHVWUD HQ OD VLJXLHQWH FDGHQD GH

HMHPSOR �ORV VLJQRV GH FRQVXOWD VH GHYXHOYHQ FRPR SDUWH GH OD FDGHQD��

©©���������������ªª �PRGHOR (����$�
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Comandos de configuración y utilización de salidas

(Q HVWH DSDUWDGR VH GHVFULEHQ ORV FRPDQGRV GH EDMR QLYHO XWLOL]DGRV SDUD

OD SURJUDPDFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ� 6L ELHQ HO FRPDQGR APPLy
OH RIUHFH HO PpWRGR PiV GLUHFWR SDUD OD SURJUDPDFLyQ GH OD IXHQWH GH

DOLPHQWDFLyQ� ORV FRPDQGRV GH EDMR QLYHO OH DSRUWDQ XQDPD\RU IOH[LELOLGDG

SDUD PRGLILFDU SDUiPHWURV LQGLYLGXDOHV�

CURRent{<corriente>| MINimum | MAXimum | UP | DOWN}
3URJUDPD HO QLYHO LQPHGLDWR GH FRUULHQWH GH OD IXHQWH GH DOLPHQWDFLyQ� (O

QLYHO LQPHGLDWR HV HO YDORU GH FRUULHQWH GH ORV WHUPLQDOHV GH VDOLGD�

(O FRPDQGRCURRent FDPELD OD VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ DO YDORU
UHFLpQ SURJUDPDGR LQGHSHQGLHQWHPHQWH GHO UDQJR GH VDOLGD VHOHFFLRQDGR�

3DUDHO SDUiPHWUR GHFRUULHQWH SXHGHXWLOL]DU� HQ OXJDU GHXQYDORU FRQFUHWR�

©©MINimumªª R ©©MAXimumªª� MIN VHOHFFLRQD ORV YDORUHV PtQLPRV SHUPLWLGRV
GH ©©�ªª DPS� MAX VHOHFFLRQD ORV YDORUHV Pi[LPRV SHUPLWLGRV GH FRUULHQWH
SDUD HO UDQJR VHOHFFLRQDGR�

(VWH FRPDQGR DXPHQWD R GLVPLQX\H WDPELpQ HO QLYHO LQPHGLDWR GH

FRUULHQWH PHGLDQWH HO SDUiPHWUR ©©UPªª R ©©DOWNªª SDUD XQD FDQWLGDG
SUHGHWHUPLQDGD� (O FRPDQGR CURRent�STEP HVWDEOHFH OD FDQWLGDG GH
DXPHQWR R GLVPLQXFLyQ� 2EVHUYH TXH XQD QXHYD FRQILJXUDFLyQ GH DXPHQWR

SURYRFDUi XQ HUURU GH HMHFXFLyQ ���� �'DWRV IXHUD GH UDQJR� FXDQGR VH

H[FHGD OD FRUULHQWH QRPLQDO Pi[LPD R PtQLPD�

CURRent? [MINimum | MAXimum]
'HYXHOYH HO QLYHO GH FRUULHQWH DFWXDOPHQWH SURJUDPDGR GH OD IXHQWH GH

DOLPHQWDFLyQ� CURR? MAX \ CURR? MIN GHYXHOYHQ ORV QLYHOHV GH FRUULHQWH
SURJUDPDEOHV Pi[LPR \ PtQLPR GH OD VDOLGD VHOHFFLRQDGD�

CURRent:STEP {<valor numérico>| DEFault} 
&RQILJXUD HO WDPDxR GH VDOWR SDUD OD SURJUDPDFLyQ GH FRUULHQWH FRQ ORV

FRPDQGRVCURRentUP \CURRentDOWN� &RQVXOWH HO HMHPSOR GH OD SiJLQD
VLJXLHQWH�

3DUD FRQILJXUDU HO WDPDxR GH VDOWR D OD UHVROXFLyQ PtQLPD� FRQILJXUH HVWH

WDPDxR D ©©DEFaultªª� /D UHVROXFLyQ PtQLPD GHO WDPDxR GH VDOWR HV GH
DSUR[LPDGDPHQWH ����� P$ �(����$�� ����� P$ �(����$�� ����� P$

�(����$�� ����� P$ �(����$�� ����� P$ �(����$� \ ����� P$ �(����$��

UHVSHFWLYDPHQWH� (O FRPDQGR CURR:STEP? DEF GHYXHOYH OD UHVROXFLyQ
PtQLPD GHO LQVWUXPHQWR� (O QLYHO LQPHGLDWR GH FRUULHQWH DXPHQWD R

GLVPLQX\H HQ HO YDORU GHO WDPDxR GH VDOWR� 3RU HMHPSOR� OD FRUULHQWH GH

VDOLGD DXPHQWDUi R GLVPLQXLUi ��P$ VL HO WDPDxR GH VDOWR HV ����� (Q*RST�
HO WDPDxR GH VDOWR HV HO YDORU GH OD UHVROXFLyQ PtQLPD�
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CURRent:STEP? [DEFault]
'HYXHOYH HO YDORU GHO WDPDxR GH VDOWR DFWXDOPHQWH HVSHFLILFDGR� (O SDUiPHWUR

GHYXHOWR HV XQ YDORU QXPpULFR� ©©DEFaultªª SHUPLWH OD PtQLPD UHVROXFLyQ GHO
WDPDxR GH VDOWR HQ XQLGDGHV GH DPSHULRV�

CURRent:TRIGgered {<corriente>| MINimum | MAXimum} 
3URJUDPD HO QLYHO GH FRUULHQWH GH GLVSDUR SHQGLHQWH� (O QLYHO GH FRUULHQWH GH

GLVSDUR SHQGLHQWH HV XQ YDORU DOPDFHQDGR TXH VH WUDQVILHUH D ORV WHUPLQDOHV

GH VDOLGD FXDQGR VH SURGXFH XQ GLVSDUR� /RV QLYHOHV GH GLVSDUR SHQGLHQWHV QR

VH YHQ DIHFWDGRV SRU SRVWHULRUHV FRPDQGRV CURRent�

CURRent:TRIGgered? [MINimum | MAXimum]
'HYXHOYH HO QLYHO GH FRUULHQWH GH GLVSDUR DFWXDOPHQWH SURJUDPDGR� 6L QR VH KD

SURJUDPDGR QLQJ~Q QLYHO GH GLVSDUR� VH GHYROYHUi HO QLYHO CURRent�

Ejemplo /RV VLJXLHQWHV VHJPHQWRV GH SURJUDPDPXHVWUDQ FyPR XVDU HO FRPDQGR CURR
UP R CURR DOWN SDUD DXPHQWDU R GLVPLQXLU OD FRUULHQWH GH VDOLGD FRQ HO
FRPDQGR CURR�STEP�

©©CURR�STEP 0.01ªª Configura el tamaño de salto a 0,01 A

©©CURR UPªª Aumenta la corriente de salida

©©CURR�STEP 0.02ªª Configura el tamaño de salto a 0,02 A

©©CURR DOWNªª Disminuye la corriente de salida

VOLTage {<tensión>| MINimum | MAXimum|UP|DOWN}
3URJUDPD HO QLYHO LQPHGLDWR GH WHQVLyQ GH OD IXHQWH GH DOLPHQWDFLyQ� (O QLYHO

LQPHGLDWR HV HO YDORU GH WHQVLyQ GH ORV WHUPLQDOHV GH VDOLGD�

(O FRPDQGR VOLTage FDPELD OD VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ DO YDORU
UHFLpQ SURJUDPDGR LQGHSHQGLHQWHPHQWH GHO UDQJR GH VDOLGD VHOHFFLRQDGR�

(VWH FRPDQGR DXPHQWD R GLVPLQX\H WDPELpQ HO QLYHO LQPHGLDWR GH WHQVLyQ

PHGLDQWH HO SDUiPHWUR ©©UPªª R ©©DOWNªª SDUD XQD FDQWLGDG SUHGHWHUPLQDGD� (O
FRPDQGR VOLTage:STEP HVWDEOHFH OD FDQWLGDG GH DXPHQWR R GLVPLQXFLyQ�
2EVHUYH TXH XQD QXHYD FRQILJXUDFLyQ GH DXPHQWR SURYRFDUi XQ HUURU GH

HMHFXFLyQ ���� �'DWRV IXHUD GH UDQJR� FXDQGR VH H[FHGD OD WHQVLyQ QRPLQDO

Pi[LPD R PtQLPD�

VOLTage? [MINimum | MAXimum]
'HYXHOYH HO QLYHO GH WHQVLyQ DFWXDOPHQWH SURJUDPDGR GH OD IXHQWH GH

DOLPHQWDFLyQ�
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VOLTage:STEP {<valor numérico> | DEFault} 
&RQILJXUD HO WDPDxR GH VDOWR SDUD OD SURJUDPDFLyQ GH WHQVLyQ FRQ ORV

FRPDQGRV VOLT UP \ VOLT DOWN� &RQVXOWH HO HMHPSOR TXH VH LQGLFD PiV
DGHODQWH�

3DUD FRQILJXUDU HO WDPDxR GH VDOWR D OD UHVROXFLyQ PtQLPD� FRQILJXUH HVWH

WDPDxR HQ ©©DEFaultªª� /D UHVROXFLyQ PtQLPD GHO WDPDxR GH VDOWR HV GH
DSUR[LPDGDPHQWH ���� P9 �(����$�� ���� P9 �(����$�� ���� P9 �(����$��

���� P9 �(����$�� ���� P9 �(����$� \ ����P9 �(����$�� UHVSHFWLYDPHQWH� (O

QLYHO LQPHGLDWR GH WHQVLyQ DXPHQWD R GLVPLQX\H HQ HO YDORU GHO WDPDxR GH

VDOWR� 3RU HMHPSOR� OD WHQVLyQ GH VDOLGD DXPHQWDUi R GLVPLQXLUi �� P9 VL HO

WDPDxRGH VDOWR HV ����� (Q*RST� HO WDPDxR GH VDOWR HV HO YDORU GH OD UHVROXFLyQ
PtQLPD�

VOLTage:STEP? [DEFault]
'HYXHOYH HO YDORU GHO WDPDxR GH VDOWR DFWXDOPHQWH HVSHFLILFDGR� (O SDUiPHWUR

GHYXHOWR HV XQ YDORU QXPpULFR� ©©DEFaultªª SHUPLWH OD PtQLPD UHVROXFLyQ GHO
WDPDxR GH VDOWR HQ XQLGDGHV GH YROWLRV�

Ejemplo /RV VLJXLHQWHV VHJPHQWRV GH SURJUDPD PXHVWUDQ FyPR XWLOL]DU HO FRPDQGR

VOLT UP R VOLT DOWN SDUD DXPHQWDU R GLVPLQXLU OD WHQVLyQ GH VDOLGD FRQ HO
FRPDQGR VOLT:STEP�

©©VOLT:STEP 0.01ªª Configura el tamaño de salto a 0,01 V

©©VOLT UPªª Aumenta la tensión de salida

©©VOLT:STEP 0.02ªª Configura el tamaño de salto a 0,02 V

©©VOLT DOWNªª Disminuye la tensión de salida

VOLTage:TRIGgered {<tensión>| MINimum | MAXimum}
3URJUDPD HO QLYHO GH WHQVLyQ GH GLVSDUR SHQGLHQWH� (O QLYHO GH WHQVLyQ GH

GLVSDUR SHQGLHQWH HV XQ YDORU DOPDFHQDGR TXH VH WUDQVILHUH D ORV WHUPLQDOHV

GH VDOLGD FXDQGR VH SURGXFH XQ GLVSDUR� /RV QLYHOHV GH GLVSDUR SHQGLHQWHV QR

VH YHQ DIHFWDGRV SRU SRVWHULRUHV FRPDQGRV VOLTage�

VOLTage:TRIGgered? [MINimum | MAXimum]
'HYXHOYH HO QLYHO GH WHQVLyQ GH GLVSDUR DFWXDOPHQWH SURJUDPDGR� 6L QR VH KD

SURJUDPDGR QLQJ~Q QLYHO GH GLVSDUR� VH GHYROYHUi HO QLYHO VOLT�

VOLTage:PROTection {<tensión>|MINimum|MAXimum}
&RQILJXUD HO QLYHO GH WHQVLyQ HQ HO TXH VH GLVSDUDUi HO FLUFXLWR GH SURWHFFLyQ

FRQWUD VREUHWHQVLyQ �293�� 6L OD WHQVLyQPi[LPDGHVDOLGDH[FHGHHO QLYHO293�

XQ 6&5 LQWHUQR SURYRFD XQ FRUWRFLUFXLWR HQ OD VDOLGD GH OD IXHQWH GH

DOLPHQWDFLyQ� 6H SXHGH ERUUDU XQD FRQGLFLyQ GH VREUHWHQVLyQ FRQ HO FRPDQGR

VOLT:PROT:CLE GHVSXpV GH HOLPLQDU OD FRQGLFLyQ TXH FDXVy HO GLVSDUR 293�
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VOLTage:PROTection? {MINimum | MAXimum}
'HYXHOYH HO QLYHO GH GLVSDUR GH SURWHFFLyQ FRQWUD VREUHWHQVLyQ DFWXDOPHQWH

SURJUDPDGR�

VOLTage:PROTection:STATe {0 | 1 | OFF | ON}
$FWLYD R GHVDFWLYD OD IXQFLyQ GH SURWHFFLyQ GH VREUHWHQVLyQ GH OD IXHQWH GH

DOLPHQWDFLyQ� (Q *RST� HVWH YDORU HV ©©21

�

VOLTage:PROTection:STATe?
'HYXHOYH HO HVWDGR GH OD IXQFLyQ GH SURWHFFLyQ FRQWUD VREUHWHQVLyQ� (O

SDUiPHWUR GHYXHOWR HV ©©�ªª �2))� R ©©�ªª �21��

VOLTage:PROTection:TRIPped?
'HYXHOYH ©©�ªª VL VH GLVSDUD \ QR VH HOLPLQD HO FLUFXLWR GH SURWHFFLyQ FRQWUD

VREUHWHQVLyQ R ©©�ªª VL QR VH GLVSDUD�

VOLTage:PROTection:CLEar
3HUPLWH HOLPLQDU HO FLUFXLWR GH SURWHFFLyQ GH VREUHWHQVLyQ� 'HVSXpV GH

HMHFXWDU HVWH FRPDQGR� VH UHVWDEOHFH OD WHQVLyQ GH VDOLGD DO HVWDGR HQ TXH

HVWDED DQWHV GH GLVSDUDUVH OD SURWHFFLyQ FRQWUD VREUHWHQVLyQ \ HO QLYHO GH

GLVSDUR293SHUPDQHFH LQYDULDEOH HQ HO YDORU DFWXDOPHQWH SURJUDPDGR� $QWHV

GH HQYLDU HVWH FRPDQGR� GLVPLQX\D OD WHQVLyQ GH VDOLGD SRU GHEDMR GHO SXQWR

GH GLVSDUR 293 R DXPHQWH HO QLYHO GH GLVSDUR 293 SRU HQFLPD GH OD

FRQILJXUDFLyQ GH VDOLGD� 2EVHUYH TXH OD FRQGLFLyQ GH VREUHWHQVLyQ FDXVDGD

SRU XQD IXHQWH H[WHUQD GHEH HOLPLQDUVH DQWHV GH HMHFXWDU HVWH FRPDQGR�

VOLTage:RANGe {P8V* | P20V* | P35V** | P60V** | LOW | HIGH}
6HOHFFLRQD XQD VDOLGD TXH KD GH SURJUDPDU HO LGHQWLILFDGRU� 3RU HMHPSOR�

©©3��9ªª R ©©+,*+ªª HV HO LGHQWLILFDGRU HO UDQJR ��9����$� PLHQWUDV TXH ©©3�9ªª R

©©/2:ªª HV HO GHO UDQJR �9��$ �PRGHOR (����$�� (Q *RST� VH VHOHFFLRQD HO
UDQJR GH WHQVLyQ EDMD�

VOLTage:RANGe?
'HYXHOYH HO UDQJR DFWXDOPHQWH VHOHFFLRQDGR� (O SDUiPHWUR GHYXHOWR HV ©©3�9ªª

R ©©3��9ªª SDUD HO UDQJR GH WHQVLyQ DOWD� R ©©3��9ªª R ©©3��9ªª SDUD HO UDQJR GH

WHQVLyQ DOWD�

MEASure:CURRent? 
&RQVXOWD OD FRUULHQWH PHGLGD D WUDYpV GHO UHVLVWRU GH PHGLFLyQ GH FRUULHQWH

GHQWUR GH OD IXHQWH GH DOLPHQWDFLyQ�

MEASure[:VOLTage]?
&RQVXOWD OD WHQVLyQ PHGLGD HQ ORV WHUPLQDOHV GH PHGLFLyQ GH OD IXHQWH GH

DOLPHQWDFLyQ�

* Modelos E3640A/42A/44A            **Modelos E3641A/43A/45A
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Disparo

(O VLVWHPD GH GLVSDUR GH OD IXHQWH GH DOLPHQWDFLyQ SHUPLWH TXH VH PRGLILTXH

OD WHQVLyQ \ OD FRUULHQWH DO UHFLELU XQ GLVSDUR� SHUPLWH LJXDOPHQWH VHOHFFLRQDU

XQD IXHQWH GH GLVSDUR H LQVHUWDU XQ GLVSDUR� (O GLVSDUR GH OD IXHQWH GH

DOLPHQWDFLyQ HV XQ SURFHVR TXH FRPSUHQGH GLIHUHQWHV SDVRV�

� (Q SULPHU OXJDU� GHEHUi HVSHFLILFDU OD IXHQWH GH OD FXDO OD IXHQWH GH

DOLPHQWDFLyQ DFHSWDUi HO GLVSDUR� /D IXHQWH GH DOLPHQWDFLyQ DFHSWDUi XQ

GLVSDUR GH EXV �VRIWZDUH� R XQ GLVSDUR LQPHGLDWR SURFHGHQWH GHO LQWHUID]

UHPRWR�

� 6HJXLGDPHQWH� SRGUi HVWDEOHFHU HO UHWDUGR GH GLVSDUR HQWUH OD GHWHFFLyQ GH

pVWH HQ OD IXHQWH GH GLVSDUR HVSHFLILFDGD \ HO LQLFLR GH ORV FDPELRV

FRUUHVSRQGLHQWHV HQ OD VDOLGD� Tenga presente que este retardo temporal sólo es 
válido para la fuente de disparo de bus.

� 3RU ~OWLPR� GHEHUi LQFOXLU XQ FRPDQGRINITiate� 6L VH VHOHFFLRQD OD IXHQWH
GH IMMediate� OD VDOLGD VHOHFFLRQDGD VH FRQILJXUD HQ HO QLYHO GH GLVSDUR
LQPHGLDWDPHQWH� 3HUR VL OD IXHQWH GH GLVSDUR HV HO EXV� OD IXHQWH GH

DOLPHQWDFLyQ VH FRQILJXUD HQ HO QLYHO GH GLVSDUR GHVSXpV GH KDEHU UHFLELGR

HO FRPDQGR GH 'LVSDUR GH (MHFXFLyQ GH *UXSR �*(7� R HO FRPDQGR *TRG�

Opciones de la fuente de disparo
'HEHUi HVSHFLILFDU OD IXHQWH GHVGH OD FXDO OD IXHQWH GH DOLPHQWDFLyQ KDEUi GH

DFHSWDU HO GLVSDUR� (O GLVSDUR VH DOPDFHQD HQ OD PHPRULD YROiWLO� OD IXHQWH VH

FRQILJXUD HQ EXV FXDQGR VH GHVFRQHFWD OD IXHQWH GH DOLPHQWDFLyQ R WUDV XQD

UHLQLFLDOL]DFLyQ GH LQWHUID] UHPRWR�

Disparo de bus (software)
� 3DUD VHOHFFLRQDU OD IXHQWH GH GLVSDUR GH EXV� HQYtH HO VLJXLHQWH FRPDQGR�

©©TRIG:SOUR BUSªª

� 3DUD GLVSDUDU OD IXHQWH GH DOLPHQWDFLyQ GHVGH HO LQWHUID] UHPRWR �*3,% R

56����� GHVSXpV GH KDEHU VHOHFFLRQDGR OD IXHQWH GH EXV� HQYtH HO FRPDQGR

*TRG �GLVSDUR�� 8QD YH] HQYLDGR HO FRPDQGR *TRG� OD DFFLyQ GH GLVSDUR
FRPHQ]DUi GHVSXpV GH WUDQVFXUULGR HO UHWDUGR HVSHFLILFDGR� HQ FDVR GH TXH

VH KXELHUD HVSHFLILFDGR�

� 7DPELpQ SXHGH GLVSDUDU OD IXHQWH GH DOLPHQWDFLyQ GHVGH XQ LQWHUID] *3,%

HQYLDQGR HO PHQVDMH ,(((���� GH 'LVSDUR GH (MHFXFLyQ GH *UXSR �*(7��

/D VLJXLHQWH LQVWUXFFLyQPXHVWUD FyPR HQYLDU XQ*(7GHVGH XQ FRQWURODGRU

+HZOHWW�3DFNDUG�

©©TRIGGER 705ªª �GLVSDUR GH HMHFXFLyQ GH JUXSR�



Capítulo 4 Referencia sobre el Interfaz Remoto
Disparo

83

4

� 3DUD JDUDQWL]DU OD VLQFURQL]DFLyQ FXDQGR VH KD VHOHFFLRQDGR FRPR IXHQWH

HO EXV� HQYtH HO FRPDQGR *WAI �HVSHUDU�� &XDQGR VH HMHFXWD HO FRPDQGR
*WAI� OD IXHQWHGHDOLPHQWDFLyQ HVSHUDDTXH VHHMHFXWHQSRUFRPSOHWR WRGDV
ODV RSHUDFLRQHV SHQGLHQWHV DQWHV GH HMHFXWDU RWUR FRPDQGR DGLFLRQDO� 3RU

HMHPSOR� OD VLJXLHQWH FDGHQD GH FRPDQGRV JDUDQWL]D TXH VH DFHSWH \ VH

HMHFXWH HO SULPHU GLVSDUR DQWHV GH TXH VH UHFRQR]FD HO VHJXQGR GLVSDUR�

©©TRIG:SOUR BUS;*TRG;*WAI;*TRG;*WAIªª

� 3XHGH XWLOL]DU HO FRPDQGR *OPC? �FRQVXOWD GH HMHFXFLyQ FRPSOHWDGD� R HO
FRPDQGR *OPC �HMHFXFLyQ FRPSOHWDGD� SDUD VHxDODU FXiQGR VH FRPSOHWD
OD RSHUDFLyQ� (O FRPDQGR*OPC? GHYXHOYH ©©�

 DO E~IHU GH VDOLGD XQD YH] TXH
VH FRPSOHWD OD RSHUDFLyQ� (O FRPDQGR *OPC FRQILJXUD HO ELW ©©23&

 �ELW ��
HQ HO UHJLVWUR GH (YHQWR (VWiQGDU FXDQGR VH KD FRPSOHWDGR OD HMHFXFLyQ�

Disparo inmediato
� 3DUD VHOHFFLRQDU OD IXHQWH GHGLVSDUR LQPHGLDWR� HQYtH HO VLJXLHQWHFRPDQGR�

©©TRIG:SOUR IMMªª

� &XDQGR VH VHOHFFLRQD IMMediate FRPR IXHQWH GH GLVSDUR� XQ FRPDQGR
INITiate WUDQVILHUH LQPHGLDWDPHQWH HO YDORU VOLT:TRIG R CURR:TRIG
DO YDORU VOLT R CURR� 6H LJQRUDQ ORV SRVLEOHV UHWDUGRV�
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Comandos de disparo

INITiate
+DFH TXH VH LQLFLH HO VLVWHPD GH GLVSDUR� (VWH FRPDQGR FRPSOHWD XQ FLFOR

FRPSOHWR GH GLVSDUR FXDQGR OD IXHQWH GH GLVSDUR HV LQPHGLDWD H LQLFLD HO

VXEVLVWHPD GH GLVSDUR FXDQGR OD IXHQWH GH GLVSDUR HV HO EXV�

TRIGger:DELay {<segundos>| MINimum | MAXimum}
(VWDEOHFH HO UHWDUGR WHPSRUDO HQWUH OD GHWHFFLyQ GH XQ HYHQWR HQ OD IXHQWH GH

GLVSDUR HVSHFLILFDGD \ HO LQLFLR GH OD FRUUHVSRQGLHQWH DFFLyQ GH GLVSDUR HQ OD

VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ� 6H SXHGH VHOHFFLRQDU HQWUH � \ ����

VHJXQGRV� MIN  � VHJXQGRV�
MAX  ���� VHJXQGRV� (Q *RST� HVWH YDORU VH FRQILJXUD HQ � VHJXQGRV�

TRIGger:DELay?[MINimum | MAXimum]
5HDOL]D XQD FRQVXOWD DFHUFD GHO UHWDUGR GHO GLVSDUR�

TRIGger:SOURce {BUS | IMMediate}
6HOHFFLRQD OD IXHQWH GHVGH OD FXDO OD IXHQWH GH DOLPHQWDFLyQ DFHSWDUi XQ

GLVSDUR�/D IXHQWHGHDOLPHQWDFLyQSXHGHDFHSWDUXQGLVSDURGHO EXV �VRIWZDUH�

R XQ GLVSDUR LQWHUQR LQPHGLDWR� (Q *RST� VH VHOHFFLRQD OD IXHQWH GH GLVSDUR
GHO EXV�

TRIGger:SOURce?
5HDOL]D XQD FRQVXOWD DFHUFD GH OD IXHQWH GH GLVSDUR DFWXDO� 'HYXHOYH ©©%86

 R

©©,00

�

*TRG
*HQHUD XQ GLVSDUR SDUD HO VXEVLVWHPD GH GLVSDUR TXH WHQJD VHOHFFLRQDGR XQ

GLVSDUR GH EXV �VRIWZDUH� FRPR IXHQWH TRIG:SOUR BUS)� (VWH FRPDQGR
SURGXFH HO PLVPR HIHFWR TXH HO FRPDQGR GH 'LVSDUR GH (MHFXFLyQ GH *UXSR

�*(7�� 3DUD OD XWLOL]DFLyQ GHVGH HO 56����� DVHJ~UHVH GH TXH OD IXHQWH GH

DOLPHQWDFLyQ VH HQFXHQWUD HQ OD PRGDOLGDG GH LQWHUID] UHPRWR HQYLDQGR SDUD

HOOR HQ SULPHU OXJDU HO FRPDQGR SYST:REM�
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Comandos de sistema

DISPlay {OFF | ON}
$FWLYD\ GHVDFWLYD OD SDQWDOOD GHO SDQHO IURQWDO� &XDQGR VHGHVDFWLYD OD SDQWDOOD�

QR VH HQYtDQ ODV VDOLGDV D pVWD� \ VH GHVDFWLYDQ WRGRV ORV DQXQFLDGRUHV� D

H[FHSFLyQ GHO DQXQFLDGRU GH ERROR�

(O HVWDGR GH OD SDQWDOOD VH DFWLYD DXWRPiWLFDPHQWH DO YROYHU D OD PRGDOLGDG

ORFDO� 3XOVH OD WHFOD �Local� SDUD UHJUHVDU DO HVWDGR ORFDO GHVGH HO LQWHUID]
UHPRWR�

DISPlay?
5HDOL]D XQD FRQVXOWD DFHUFDGH OD FRQILJXUDFLyQGH OD SDQWDOOD GHO SDQHO IURQWDO�

'HYXHOYH ©©�ªª �2))� R ©©�ªª �21��

DISPlay:TEXT <cadena entrecomillada>
9LVXDOL]D XQ PHQVDMH HQ HO SDQHO IURQWDO� /D IXHQWH GH DOLPHQWDFLyQ YLVXDOL]DUi

KDVWD XQ Pi[LPR GH �� FDUDFWHUHV SRU PHQVDMH� FXDOTXLHU FDUiFWHU DGLFLRQDO

VHUi WUXQFDGR� /DV FRPDV� ORV SXQWRV \ ORV SXQWRV \ FRPDV FRPSDUWHQ XQ

HVSDFLR GH OD SDQWDOOD FRQ HO FDUiFWHU SUHFHGHQWH� \ QR VH FRQVLGHUDQ FRPR

FDUDFWHUHV LQGHSHQGLHQWHV�

DISPlay:TEXT?
5HDOL]D XQD FRQVXOWD VREUH HO PHQVDMH HQYLDGR DO SDQHO IURQWDO \ GHYXHOYH XQD

FDGHQD HQWUH FRPLOODV�

DISPlay:TEXT:CLEar
%RUUD HO PHQVDMH YLVXDOL]DGR HQ HO SDQHO IURQWDO�

OUTPut {OFF | ON}
$FWLYDRGHVDFWLYD ODV VDOLGDVGH OD IXHQWHGHDOLPHQWDFLyQ�&XDQGRVHGHVDFWLYD

OD VDOLGD� HO YDORU GH WHQVLyQ HV � 9 \ HO YDORU GH FRUULHQWH HV �� P$� (Q *RST�
HO HVWDGR GH VDOLGD HV 2))�

OUTPut?
5HDOL]D XQD FRQVXOWD VREUH HO HVWDGR GH VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ� (O

YDORU GHYXHOWR HV ©©�ªª �2))� R ©©�ªª �21��

Store

Local
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OUTPut:RELay {OFF | ON}
&RQILJXUD HO HVWDGR GH ODV GRV VHxDOHV 77/ GH ODV FODYLMDV � \ � GHO FRQHFWRU

56����� (VWDV VHxDOHV VH XWLOL]DQ FRQ XQ UHOp H[WHUQR \ XQ H[FLWDGRU GH UHOp� (Q

*RST� HO HVWDGR GHO FRPDQGR OUTPut:RELay HV 2))� 3DUD REWHQHU PiV
LQIRUPDFLyQ FRQVXOWH ©©&yPRGHVFRQHFWDU OD VDOLGDPHGLDQWH XQ UHOp H[WHUQRªª�

HQ OD SiJLQD ���

N o t a   No utilice el interfaz RS-232 si ha configurado la fuente de alimentación para señales 
de control del relé de salida. Se podrían dañar los componentes internos de los 
circuitos de RS-232.

OUTPut:RELay?
(VWH FRPDQGR GHYXHOYH HO HVWDGR GH ODV VHxDOHV OyJLFDV GHO UHOp 77/�

SYSTem:BEEPer
(PLWH LQPHGLDWDPHQWH XQ ~QLFR SLWLGR�

SYSTem:ERRor?
5HDOL]D XQD FRQVXOWD DFHUFD GH OD FROD GH HUURUHV GH OD IXHQWH GH DOLPHQWDFLyQ�

(Q OD FROD GH HUURUHV VH DOPDFHQDQ KDVWD XQPi[LPR GH �� HUURUHV� /RV HUURUHV

VH UHFXSHUDQ VHJ~Q VX RUGHQ GH OOHJDGD �),)2�� (O HUURU TXH VH QRWLILFD HQ

SULPHU OXJDU HV HO TXH VH DOPDFHQy HQ SULPHU OXJDU� 8QD YH] TXH KD\D OHtGR

WRGRV ORV HUURUHVGH OD FROD VHGHVDFWLYDUiHO DQXQFLDGRUGHERROR\ ORVHUURUHV
GHVDSDUHFHUiQ� 3DUD REWHQHU PiV GHWDOOHV� FRQVXOWH ©©0HQVDMHV GH (UURUªª� TXH

FRPLHQ]D HQ OD SiJLQD ����

SYSTem:VERSion?
5HDOL]D XQD FRQVXOWD D OD IXHQWH GH DOLPHQWDFLyQ DFHUFD GH OD YHUVLyQ GH 6&3,�

(O YDORU TXH VHGHYXHOYH HV XQD FDGHQD TXHSUHVHQWD OD IRUPD<<<<�9� HQGRQGH

©©<ªª HV HO DxR GH OD YHUVLyQ \ ©©9ªª HV HO Q~PHUR GH YHUVLyQ GH HVH DxR �SRU

HMHPSOR� ��������

SYSTem:COMMunicate:GPIB:RDEVice
:ADDRess {<valor numérico>}
:ADDRess?

&RQILJXUDRFRQVXOWD ODGLUHFFLyQGHEXVGHXQGLVSRVLWLYRSHULIpULFR�(O FDPELR

GH XQD GLUHFFLyQ FRQ HVWH FRPDQGR QR DIHFWD D OD GLUHFFLyQ GHO GLVSRVLWLYR

SHULIpULFR� VLQR D OD GLUHFFLyQ D OD FXDO HO LQVWUXPHQWR HVWi HQYLDQGR ORV GDWRV�

*IDN?
/HH OD FDGHQD GH LGHQWLILFDFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ� /D IXHQWH GH

DOLPHQWDFLyQ GHYXHOYH FXDWUR FDPSRV VHSDUDGRV SRU FRPDV� (O SULPHU FDPSR

HV HO QRPEUH GHO IDEULFDQWH� HO VHJXQGR HV HO Q~PHUR GH PRGHOR� HO WHUFHU

FDPSR QR VH XWLOL]D �VLHPSUH ©©�

�� \ HO FXDUWR FDPSR HV XQ FyGLJR GH UHYLVLyQ
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TXH FRQWLHQH WUHV Q~PHURV� (O SULPHU Q~PHUR HV HO Q~PHUR GH UHYLVLyQ GHO

ILUPZDUH GHO SURFHVDGRU SULQFLSDO GH OD IXHQWH GH DOLPHQWDFLyQ� HO VHJXQGR

FRUUHVSRQGH DO SURFHVDGRU GH HQWUDGD�VDOLGD \ HO WHUFHUR FRUUHVSRQGH DO

SURFHVDGRU GHO SDQHO IURQWDO�

(O FRPDQGR GHYXHOYH XQD FDGHQD TXHSUHVHQWD HO VLJXLHQWH IRUPDWR �DVHJ~UHVH

GH HVWDEOHFHU XQD YDULDEOH GH FDGHQD GH DO PHQRV �� FDUDFWHUHV��

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

*TST?
/OHYD D FDER XQ DXWRWHVW FRPSOHWR GH OD IXHQWH GH DOLPHQWDFLyQ� 'HYXHOYH XQ

©©�

 VL VH VXSHUD HO DXWRWHVW� R XQ ©©�

 R FXDOTXLHU YDORU GLVWLQWR GH FHUR VL IDOOD

HO DXWRWHVW� (Q HVWH ~OWLPR FDVR� VH JHQHUDUtD WDPELpQ XQPHQVDMH GH HUURU FRQ

LQIRUPDFLyQ DGLFLRQDO VREUH ODV UD]RQHV GHO IDOOR GHO WHVW�

*RST
5HLQLFLDOL]D OD IXHQWH GH DOLPHQWDFLyQ HQ VX HVWDGR GH HQFHQGLGR� /D WDEOD

VLJXLHQWH PXHVWUD HO HVWDGR GH OD IXHQWH GH DOLPHQWDFLyQ WUDV OD RSHUDFLyQ GH

RESET GHVGH HOPHQ~5HFDOORPHGLDQWH HO FRPDQGR*RSTGHO LQWHUID] UHPRWR�

1RWD� ORV LQWHUYDORV GH WHQVLyQ \ FRUULHQWH DQWHULRUHV VRQ YDORUHV WtSLFRV�

Comando Estado de 
E3640A 

Estado de 
E3641A 

Estado de 
E3642A 

Estado de 
E3643A

Estado de 
E3644A

Estado de 
E3645A

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 (Bajo) P35V (Bajo) P8V (Bajo) P35V (Bajo) P8V (Bajo) P35V (Bajo)
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Comandos de almacenamiento de estados 
/D IXHQWH GH DOLPHQWDFLyQ GLVSRQH GH FLQFR SRVLFLRQHV GH DOPDFHQDPLHQWR HQ

ODPHPRULDQR YROiWLO SDUDDOPDFHQDU HVWDGRV� /DV SRVLFLRQHV HVWiQQXPHUDGDV

GHO � DO �� 3XHGH WDPELpQ DVLJQDU XQ QRPEUH D FDGD XQD GH ODV SRVLFLRQHV �� D

�� SDUD XWLOL]DUOR GHVGH HO SDQHO IURQWDO�

*SAV { 1 | 2 | 3 | 4 | 5 }
$OPDFHQD �JXDUGD� HO HVWDGR DFWXDO GH OD IXHQWH GH DOLPHQWDFLyQ HQ OD SRVLFLyQ

HVSHFLILFDGD� 6H VREUHVFULELUi FXDOTXLHU HVWDGR SUHYLDPHQWH DOPDFHQDGR HQ OD

PLVPD SRVLFLyQ �QR VH JHQHUD QLQJ~Q HUURU��

� 8QD UHLQLFLDOL]DFLyQ HQ HO HQFHQGLGR �FRPDQGR *RST� QR DIHFWD D ODV
FRQILJXUDFLRQHV DOPDFHQDGDV HQ PHPRULD� 8QD YH] TXH VH DOPDFHQD XQ

HVWDGR� SHUPDQHFH DVt KDVWD TXH VH VREUHVFULEH R VH ERUUD HVSHFtILFDPHQWH�

� /D FDUDFWHUtVWLFD GH DOPDFHQDPLHQWR GH HVWDGRV ©©UHFXHUGDªª ORV HVWDGRV R

YDORUHV GH ORV VLJXLHQWHV FRPDQGRV�

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

*RCL { 1 | 2 | 3 | 4 | 5 }
5HFXSHUD HO HVWDGR GH OD IXHQWH GH DOLPHQWDFLyQ DOPDFHQDGR HQ OD SRVLFLyQ GH

DOPDFHQDPLHQWR HVSHFLILFDGD� $O VDOLU GH IiEULFD� ODV SRVLFLRQHV GH

DOPDFHQDPLHQWR GH OD ©©�ªª D OD ©©�ªª VH HQFXHQWUDQ YDFtDV�

1RWD� SXHGH DOPDFHQDU \ UHFXSHUDU DISP {OFF|ON` VyOR HQ OD PRGDOLGDG
GH LQWHUID] UHPRWR� $O SDVDU D ORFDO� OD SDQWDOOD FDPELD DXWRPiWLFDPHQWH D21�

MEMory:STATe
:NAME { 1 | 2 | 3 | 4 | 5} , <nombre entrecomillado>
:NAME? { 1 | 2 | 3 | 4 | 5}

$VLJQD XQ QRPEUH D OD SRVLFLyQ GH DOPDFHQDPLHQWR HVSHFLILFDGD� 'HVGH HO

LQWHUID] UHPRWR SXHGH UHFXSHUDU XQ HVWDGR DOPDFHQDGR PHGLDQWH XQ Q~PHUR

�GHO � DO ��� /D FRQVXOWD :NAME? GHYXHOYH XQD FDGHQD HQWUHFRPLOODGD TXH
FRQWLHQH HO QRPEUH DVLJQDGR DFWXDOPHQWH D OD SRVLFLyQ GH DOPDFHQDPLHQWR

HVSHFLILFDGD� 6L OD SRVLFLyQ HVSHFLILFDGD QR WLHQH QRPEUH DVLJQDGR� GHYROYHUi

XQD FDGHQD YDFtD �©© ªª�� (O QRPEUH SXHGH FRQWHQHU KDVWD � FDUDFWHUHV� (O

SULPHUR SXHGH VHU DOIDQXPpULFR� 1R VH SHUPLWHQ HVSDFLRV HQ EODQFR� 6L

HVSHFLILFD XQ QRPEUH FRQPiV GH � FDUDFWHUHV VH JHQHUD XQ HUURU� 3DUD REWHQHU

PiV LQIRUPDFLyQ� FRQVXOWH ©©$OPDFHQDPLHQWR GH HVWDGRVªª� HQ OD SiJLQD ��� $

FRQWLQXDFLyQ VH PXHVWUD XQ HMHPSOR�

©©MEM:STATE:NAME 1,‘P15V_TEST’ªª
6L QR HVSHFLILFDXQQRPEUH �REVHUYH TXH HO SDUiPHWUR GHO QRPEUHHVRSFLRQDO��

QR VH DVLJQD QLQJ~Q QRPEUH D HVH HVWDGR� (VWR SURSRUFLRQD� DGHPiV� XQ

PpWRGR GH ERUUDU XQ QRPEUH �DXQTXH HO HVWDGR DOPDFHQDGR QR VH ERUUD��
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Comandos de calibración

3DUD REWHQHU XQD GHVFULSFLyQ JHQHUDO GH ODV FDUDFWHUtVWLFDV GH FDOLEUDFLyQ GH

OD IXHQWH GH DOLPHQWDFLyQ� FRQVXOWH ©©,QWURGXFFLyQ D OD FDOLEUDFLyQªª� TXH

FRPLHQ]D HQ OD SiJLQD ��� 6H PXHVWUD XQ HMHPSOR GH SURJUDPD GH FDOLEUDFLyQ

HQ OD SiJLQD ��� 6L GHVHD XQ DQiOLVLV PiV GHWDOODGR GH ORV SURFHGLPLHQWRV GH

FDOLEUDFLyQ� FRQVXOWH OD ,QIRUPDFLyQ GH 6HUYLFLR�

N o t a   Al calibrar la fuente de alimentación, NO debe configurar la OVP en estado ON para 
evitar que se dispare.

CALibration:COUNt?
&RQVXOWD OD IXHQWH GH DOLPHQWDFLyQ SDUD GHWHUPLQDU HO Q~PHUR GH YHFHV TXH KD

VLGR FDOLEUDGD� /D IXHQWH GH DOLPHQWDFLyQ VH FDOLEUy DQWHV GH VDOLU GH IiEULFD�

$O UHFLELU OD IXHQWH GH DOLPHQWDFLyQ� OHD HVWH UHFXHQWR SDUD GHWHUPLQDU VX YDORU

LQLFLDO� 'DGR TXH HVWH YDORU DXPHQWD HQ XQR SRU FDGD SXQWR GH FDOLEUDFLyQ� XQD

FDOLEUDFLyQ FRPSOHWD DXPHQWDUi HVWH YDORU HQ WUHV�

CALibration:CURRent[:DATA] <valor numérico>
6yOR SXHGH XWLOL]DUVH GHVSXpV GH KDEHU GHVSURWHJLGR OD FDOLEUDFLyQ \ GH TXH HO

HVWDGR GH OD VDOLGD VHD 21� ,QWURGXFH XQ YDORU GH FRUULHQWH REWHQLGR PHGLDQWH

OD OHFWXUD GH XQ PHGLGRU H[WHUQR� (Q SULPHU OXJDU GHEHUi VHOHFFLRQDU XQ QLYHO

GHFDOLEUDFLyQPtQLPR �CAL:CURR:LEV MIN� SDUDHO YDORU TXHYDD LQWURGXFLU�
$ FRQWLQXDFLyQ� GHEHUi VHOHFFLRQDU H LQWURGXFLU ORV QLYHOHV GH FDOLEUDFLyQ

PHGLR \Pi[LPR �CAL:CURR:LEV MID \CAL:CURR:LEV MAX � SDUD HO YDORU
TXH VHYD D LQWURGXFLU� 6H GHEHQ VHOHFFLRQDU H LQWURGXFLU WUHV YDORUHV VXFHVLYRV�

$ FRQWLQXDFLyQ� OD IXHQWH GH DOLPHQWDFLyQ FDOFXOD ODV QXHYDV FRQVWDQWHV GH

FDOLEUDFLyQ� 3RVWHULRUPHQWH VH DOPDFHQDQ HVWDV FRQVWDQWHV HQ XQD PHPRULD

QR YROiWLO�

CALibration:CURRent:LEVel {MINimum | MIDdle | MAXimum}
6yOR SXHGH XWLOL]DUVH GHVSXpV GH KDEHU GHVSURWHJLGR OD FDOLEUDFLyQ \ GH TXH HO

HVWDGR GH OD VDOLGD VHD 21� 6LW~D OD IXHQWH GH DOLPHQWDFLyQ HQ XQ SXQWR GH

FDOLEUDFLyQ TXH VH LQWURGXFH PHGLDQWH HO FRPDQGR CAL:CURR� 'XUDQWH OD
FDOLEUDFLyQ� KD\ TXH LQWURGXFLU WUHV SXQWRV� GHELHQGR VHOHFFLRQDU H LQWURGXFLU

HQ SULPHU OXJDU HO SXQWR LQIHULRU �0,1��

CALibration:SECure:CODE <nuevo código>
(VWHFRPDQGR LQWURGXFHXQQXHYR FyGLJRGHVHJXULGDG�3DUDFDPELDU HO FyGLJR

GH VHJXULGDG� GHVSURWHMDSULPHUR OD IXHQWHGHDOLPHQWDFLyQXWLOL]DQGRHO FyGLJR

DQWLJXR� $ FRQWLQXDFLyQ� LQWURGX]FD HO FyGLJR QXHYR� (O FyGLJR GH FDOLEUDFLyQ

SXHGH FRQWHQHU KDVWD XQ Pi[LPR GH �� FDUDFWHUHV SRU HO LQWHUID] UHPRWR� 6L

GHVHD REWHQHU PiV LQIRUPDFLyQ� FRQVXOWH §,QWURGXFFLyQ D OD FDOLEUDFLyQ¨ HQ OD

SiJLQD ���
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CALibration:SECure:STATe {OFF | ON},<código>
'HVSURWHJH R SURWHJH OD IXHQWH GH DOLPHQWDFLyQ FRQ XQ FyGLJR GH VHJXULGDG

SDUD OD FDOLEUDFLyQ�

CALibration:SECure:STATe?
5HDOL]D XQD FRQVXOWD DFHUFD GHO HVWDGR GH SURWHFFLyQ SDUD OD FDOLEUDFLyQ GH OD

IXHQWH GH DOLPHQWDFLyQ� (O SDUiPHWUR TXH VH GHYXHOYH HV ©©�

 �2))� R ©©�

 �21��

CALibration:STRing <cadena entrecomillada>
5HJLVWUD LQIRUPDFLyQ GH FDOLEUDFLyQ VREUH OD IXHQWH GH DOLPHQWDFLyQ� 3RU

HMHPSOR� SXHGH DOPDFHQDU LQIRUPDFLyQ FRPR OD ~OWLPD IHFKD GH FDOLEUDFLyQ�

OD SUy[LPD IHFKD GH FDOLEUDFLyQ SUHYLVWD R HO Q~PHUR GH VHULH GH OD IXHQWH� (O

PHQVDMH GH FDOLEUDFLyQ SXHGH FRQWHQHU XQ Pi[LPR GH �� FDUDFWHUHV� $QWHV GH

HQYLDU XQ PHQVDMH GH FDOLEUDFLyQ HV QHFHVDULR GHVSURWHJHU OD IXHQWH�

CALibration:STRing?
5HDOL]D XQD FRQVXOWD DFHUFD GHOPHQV DMH GH FDOLEUDFLyQ \ GHYXHOYH XQD FDGHQD

HQWUH FRPLOODV�

CALibration:VOLTage[:DATA] <valor numérico>
6yOR SXHGH XWLOL]DUVH GHVSXpV GH KDEHU GHVSURWHJLGR OD FDOLEUDFLyQ \ GH TXH HO

HVWDGR GH VDOLGD VHD 21� ,QWURGXFH XQ YDORU GH WHQVLyQ REWHQLGR PHGLDQWH OD

OHFWXUD GH XQ PHGLGRU H[WHUQR� (Q SULPHU OXJDU GHEH VHOHFFLRQDU XQ QLYHO GH

FDOLEUDFLyQ PtQLPR �CAL:VOLT:LEV MIN� SDUD HO YDORU TXH YD D LQWURGXFLU�
$ FRQWLQXDFLyQ� GHEH VHOHFFLRQDU H LQWURGXFLU ORV QLYHOHV GH FDOLEUDFLyQPHGLR

\ Pi[LPR �CAL:VOLT:LEV MID \ CAL:VOLT:LEV MAX� SDUD HO YDORU TXH
YD D LQWURGXFLU� 6H GHEHQ VHOHFFLRQDU H LQWURGXFLU WUHV YDORUHV VXFHVLYRV� $

FRQWLQXDFLyQ� OD IXHQWH FDOFXOD ODV QXHYDV FRQVWDQWHV GH FDOLEUDFLyQ GH

WHQVLyQ� ODV FXDOHV VH DOPDFHQDQ SRVWHULRUPHQWH HQ XQD PHPRULD QR YROiWLO�

CALibration:VOLTage:LEVel {MINimum | MIDdle | MAXimum}
6yOR SXHGH XWLOL]DUVH GHVSXpV GH KDEHU GHVSURWHJLGR OD FDOLEUDFLyQ \ GH TXH HO

HVWDGR GH OD VDOLGD VHD 21� 6LW~D OD IXHQWH GH DOLPHQWDFLyQ HQ XQ SXQWR GH

FDOLEUDFLyQ TXH VH LQWURGXFH PHGLDQWH HO FRPDQGR CAL:VOLT� 'XUDQWH OD
FDOLEUDFLyQ� KD\ TXH LQWURGXFLU WUHV SXQWRV� GHELHQGR VHOHFFLRQDU H LQWURGXFLU

HQ SULPHU OXJDU HO SXQWR LQIHULRU �0,1��

CALibration:VOLTage:PROTection
&DOLEUD HO FLUFXLWR GH SURWHFFLyQ FRQWUD VREUHWHQVLyQ GH OD IXHQWH GH

DOLPHQWDFLyQ� 7DUGD DSUR[LPDGDPHQWH �� VHJXQGRV HQ HMHFXWDU HO FRPDQGR�

/DFDOLEUDFLyQGHEHHVWDU GHVSURWHJLGD\ OD VDOLGDGHEHDEULUVHDQWHVGH FDOLEUDU

OD SURWHFFLyQ FRQWUD VREUHWHQVLyQ� /D IXHQWH GH DOLPHQWDFLyQ HMHFXWD

DXWRPiWLFDPHQWH OD FDOLEUDFLyQ \ DOPDFHQD OD QXHYD FRQVWDQWH GH

VREUHWHQVLyQ HQ OD PHPRULD QR YROiWLO� 7HQJD SUHVHQWH TXH OD FDOLEUDFLyQ GH

WHQVLyQ VH UHDOL]D DQWHV GH HQYLDU HVWH FRPDQGR�
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Ejemplo de  
calibración � $FWLYH OD VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ�

©©OUTP ONªª

� 'HVDFWLYH OD IXQFLyQ GH SURWHFFLyQ GH WHQVLyQ�

©©VOLT:PROT:STAT OFFªª

� 'HVSURWHMD OD IXHQWH GH DOLPHQWDFLyQ FRQ HO FyGLJR GH VHJXULGDG DQWHV
GH UHDOL]DU OD FDOLEUDFLyQ�

©©CAL:SEC:STAT OFF, ©<código>ªªª

� 3DUD UHDOL]DUXQDFDOLEUDFLyQGH OD WHQVLyQ� FRQHFWHXQYROWtPHWURGLJLWDO
�'90� HQ ORV WHUPLQDOHV GH VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ�

� &RQILJXUH OD IXHQWH HQ HO SXQWR GH FDOLEUDFLyQ LQIHULRU �0,1��

©©CAL:VOLT:LEV MINªª

� ,QWURGX]FD OD OHFWXUD REWHQLGD FRQ HO '90�

©©CAL:VOLT:DATA 0.549ªª

� &RQILJXUH OD IXHQWH HQ HO SXQWR GH FDOLEUDFLyQ LQWHUPHGLR �0,'��

©©CAL:VOLT:LEV MIDªª

� ,QWURGX]FD OD OHFWXUD REWHQLGD FRQ HO '90�

©©CAL:VOLT:DATA 11.058ªª

� &RQILJXUH OD IXHQWH HQ HO SXQWR GH FDOLEUDFLyQ VXSHULRU �0$;��

©©CAL:VOLT:LEV MAXªª

�� ,QWURGX]FD OD OHFWXUD REWHQLGD FRQ HO '90

©©CAL:VOLT:DATA 21.566ªª

�� &RQILJXUH OD IXHQWH HQ HO SXQWR GH FDOLEUDFLyQ GH SURWHFFLyQ FRQWUD
VREUHWHQVLyQ�

©©CAL:VOLT:PROTªª

�� 3DUD UHDOL]DU XQD FDOLEUDFLyQ GH OD FRUULHQWH� FRQHFWH XQ UHVLVWRU TXH
FRQWUROH OD FRUULHQWH �VKXQW� HQ ORV WHUPLQDOHV GH VDOLGD� \ FRQHFWH HO
'90 HQ HO UHVLVWRU VKXQW�

�� 5HSLWD ORV SDVRV ��� DO ��� VXVWLWX\HQGR ©©CURRªª SRU ©©VOLTªª� SDUD FDOLEUDU
OD FRUULHQWH� 3RU HMHPSOR� ©©CAL:CURR:LEV MINªª

�� 5HJLVWUH OD LQIRUPDFLyQ GH FDOLEUDFLyQ� WDO FRPR OD IHFKD GH OD SUy[LPD
FDOLEUDFLyQ SUHYLVWD R OD SHUVRQD GH FRQWDFWR� SDUD FRQVXOWDUOD HQ HO
IXWXUR� /D FDGHQD GH FDOLEUDFLyQ SXHGH FRQWHQHU KDVWD �� FDUDFWHUHV�

©©CALibration:STRing ©<cadena>ªªª

2EVHUYH TXH GHEH HVSHUDU D TXH OD OHFWXUD GHO '90 VH HVWDELOLFH� SDUD

UHDOL]DU XQD FDOLEUDFLyQ SUHFLVD�
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Comandos de configuración del interfaz 

&RQVXOWH WDPELpQ �&yPR FRQILJXUDU HO LQWHUID] UHPRWR� HQ HO FDStWXOR � TXH

FRPLHQ]D HQ OD SiJLQD ���

SYSTem:INTerface {GPIB | RS232}
6HOHFFLRQD HO LQWHUID] UHPRWR� 6yOR SXHGH DFWLYDU XQ LQWHUID] FDGD YH]� $O VDOLU

GH IiEULFD� OD IXHQWH GH DOLPHQWDFLyQ OOHYD VHOHFFLRQDGR HO LQWHUID] *3,%�

SYSTem:LOCal
6LW~D OD IXHQWH GH DOLPHQWDFLyQ HQ OD PRGDOLGDG ORFDO GXUDQWH OD XWLOL]DFLyQ GHO

56����� 7RGDV ODV WHFODV GHO SDQHO IURQWDO PDQWLHQHQ SOHQDPHQWH VX

RSHUDWLYLGDG�

SYSTem:REMote
6LW~D OD IXHQWH GH DOLPHQWDFLyQ HQ OD PRGDOLGDG UHPRWD SDUD OD XWLOL]DFLyQ GHO

56����� 0LHQWUDV OD IXHQWH VH HQFXHQWUD HQ OD PRGDOLGDG UHPRWD� VH GHVDFWLYDQ

WRGDV ODV WHFODV GHO SDQHO IURQWDO� D H[FHSFLyQ GH OD WHFOD ©©Localª�

SYSTem:RWLock
6LW~D OD IXHQWH GH DOLPHQWDFLyQ HQ OD PRGDOLGDG UHPRWD SDUD OD XWLOL]DFLyQ GHO

56����� (VWH FRPDQGR HV LJXDO TXH HO FRPDQGR SYST:REM� VDOYR TXH VH
GHVDFWLYDQ WRGDV ODV WHFODV GHO SDQHO IURQWDO� LQFOXLGD OD WHFOD ©©Localª�

<Ctrl-C>
%RUUD OD RSHUDFLyQ HQ FXUVR D WUDYpV GHO LQWHUID] 56���� \ GHVHFKD FXDOTXLHU

GDWR GH VDOLGD TXH HVWXYLHUD SHQGLHQWH� (V HTXLYDOHQWH D OD DFFLyQ GH ERUUDGR

GH GLVSRVLWLYR GH ,(((���� D WUDYpV GHO LQWHUID] GH *3,%�

(V PX\ LPSRUWDQWH HQYLDU HO FRPDQGR SYST:REM SDUD TXH OD IXHQWH GH

DOLPHQWDFLyQ VH VLW~H HQ OD PRGDOLGDG UHPRWD� (O HQYtR R OD UHFHSFLyQ GH

GDWRV D WUDYpV GHO LQWHUID] 56����� VLQ KDEHU FRQILJXUDGR SUHYLDPHQWH OD

IXHQWH GH DOLPHQWDFLyQ SDUD VX XWLOL]DFLyQ UHPRWD� SXHGH GDU OXJDU D

UHVXOWDGRV LPSUHGHFLEOHV�
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Los registros de estado de SCPI 

7RGRV ORV LQVWUXPHQWRV 6&3, UHDOL]DQ UHJLVWURV GH HVWDGR GH ODPLVPDPDQHUD�

(O VLVWHPD GH HVWDGRV UHJLVWUD GLIHUHQWHV HVWDGRV GHO LQVWUXPHQWR HQ WUHV

JUXSRV GH UHJLVWURV GLVWLQWRV� HO UHJLVWUR GH %\WH GH HVWDGR� HO UHJLVWUR GH

(YHQWR HVWiQGDU \ HO JUXSR GH UHJLVWUR GH (VWDGR GXGRVR� (O UHJLVWUR GH E\WH

GHHVWDGR UHJLVWUD LQIRUPDFLyQGHUHVXPHQGHDOWRQLYHOFRQWHQLGDHQ ORVGHPiV

JUXSRV GH UHJLVWUR� /RV HVTXHPDV GH ODV SiJLQDV VLJXLHQWHV LOXVWUDQ HO VLVWHPD

GH HVWDGR GH 6&3, TXH XWLOL]D OD IXHQWH GH DOLPHQWDFLyQ�

¿Qué es un registro de eventos?
8Q UHJLVWUR GH HYHQWRV HV XQ UHJLVWUR GH VyOR OHFWXUD TXH LQIRUPD GH

FRQGLFLRQHV GHILQLGDV GH OD IXHQWH GH DOLPHQWDFLyQ� /RV ELWV GH XQ UHJLVWUR GH

HYHQWRV HVWiQ HQFODYDGRV� 8QD YH] TXH VH FRQILJXUD XQ ELW GH HYHQWRV� VH

LJQRUDQ ORV FDPELRV GH HVWDGR SRVWHULRUHV� /RV ELWV GH XQ UHJLVWUR GH HYHQWRV

VH ERUUDQ DXWRPiWLFDPHQWH PHGLDQWH XQD FRQVXOWD DFHUFD GHO PHQFLRQDGR

UHJLVWUR �FRPRSRU HMHPSOR*ESR?RSTAT:QUES:EVEN?� RPHGLDQWHHO HQYtR
GHO FRPDQGR *CLS �ERUUDU HVWDGR�� 1L ODV UHLQLFLDOL]DFLRQHV �*RST� QL ORV
ERUUDGRV GHGLVSRVLWLYR ERUUDQ ORV ELWV GH ORV UHJLVWURV GH HYHQWRV� $O FRQVXOWDU

XQ UHJLVWUR GH HYHQWRV VH REWLHQH XQD YDORU GHFLPDO TXH VH FRUUHVSRQGH FRQ OD

VXPD ELQDULD SRQGHUDGD GH WRGRV ORV ELWV HVWDEOHFLGRV HQ HO UHJLVWUR�

¿Qué es un registro de activación?
8Q UHJLVWUR GH DFWLYDFLyQ GHILQHQ FXiOHV GH ORV ELWV GHO FRUUHVSRQGLHQWH

UHJLVWUR GH HYHQWRV HVWiQ FRQHFWDGRV OyJLFDPHQWH HQ 25 SDUD IRUPDU XQ ~QLFR

ELW GH UHVXPHQ� /RV UHJLVWURV GH DFWLYDFLyQ VRQ WDQWR GH OHFWXUD FRPR GH

HVFULWXUD� $O FRQVXOWDU XQ UHJLVWUR GH DFWLYDFLyQ� pVWH QR VH ERUUD� (O FRPDQGR

*CLS �ERUUDU HVWDGR� QR ERUUD ORV UHJLVWURV GH DFWLYDFLyQ� SHUR Vt ERUUD ORV ELWV
GH ORV UHJLVWURV GH HYHQWRV� 3DUD DFWLYDU ORV ELWV GH XQ UHJLVWUR GH DFWLYDFLyQ�

GHEHUi HVFULELU XQ YDORU GHFLPDO TXH VH FRUUHVSRQGD FRQ OD VXPD ELQDULD

SRQGHUDGD GH ORV ELWV TXH GHVHH DFWLYDU HQ HO UHJLVWUR�
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Sistema de estado de SCPI

Peso binario 

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

�

Estado dudoso
Reg. de evento     Reg. de activación

4

"OR"

No se usa
No se usa
Temperatura
No se usa
No se usa
No se usa
No se usa

No se usa
No se usa
No se usa
No se usa
No se usa

No se usa
9

�
"OR"

OPC
No se usa
QYE
DDE
EXE
CME

PON
No se usa

5

�
"OR"

Corriente
Tensión

Sobretensión

Evento estándar 
Reg. de eventos      Reg. de activación

Operación finalizada

Error de consulta
Error dependiente dispos.

Errorde ejecución
Error de comando

Encendido

0

7

2
3
4

STAT:QUES?        STAT:QUES:ENAB <valor>
 STAT:QUES:ENAB?

*ESR?                    *ESE <valor>
 *ESE?

No se usa

QUES
MAV
ESB

No se usa

No se usa

No se usa

RQS
5
6

3
4

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

Byte de estado 
Reg. de resumen     Reg. de Activación 

Búfer de salida 
0
1
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Registro de Estado dudoso
(O UHJLVWUR GH (VWDGR GXGRVR RIUHFH LQIRUPDFLyQ VREUH OD UHJXODFLyQ GH OD

WHQVLyQ \ GH OD FRUULHQWH� (O ELW � VH DOPDFHQD FXDQGR OD WHQVLyQ SLHUGH OD

UHJXODFLyQ� \ HO ELW � VH DOPDFHQD VL HV OD FRUULHQWH OD TXH SLHUGH OD UHJXODFLyQ�

3RU HMHPSOR� VL XQD IXHQWH TXH HVWp DFWXDQGR FRPR IXHQWH GH WHQVLyQ

�PRGDOLGDG GH WHQVLyQ FRQVWDQWH� SDVD PRPHQWiQHDPHQWH D OD PRGDOLGDG GH

FRUULHQWH FRQVWDQWH� VH DOPDFHQD HO ELW � SDUD LQGLFDU TXH OD VDOLGD GH WHQVLyQ

QR HVWi UHJXODGD�

(O UHJLVWUR GH (VWDGR GXGRVR LQIRUPD WDPELpQ TXH OD IXHQWH GH DOLPHQWDFLyQ

WLHQH XQD VREUHWHPSHUDWXUD \ TXH VH KDQ GLVSDUDGR ORV FLUFXLWRV GH SURWHFFLyQ

GH VREUHWHQVLyQ� (O ELW � LQIRUPD GH XQD FRQGLFLyQ GH VREUHWHPSHUDWXUD GHO

YHQWLODGRU \HO ELW � LQIRUPDTXHVHKDGLVSDUDGRHO FLUFXLWRGHSURWHFFLyQFRQWUD

VREUHWHQVLyQ� 3DUD OHHU HO UHJLVWUR� HQYtH HO FRPDQGR

STATus:QUEStionable?�

Tabla 4-3. Definiciones de bits - Registro de Estado dudoso

El registro de Eventos de estado dudoso se borra cuando:
� 6H HMHFXWD HO FRPDQGR *CLS �ERUUDU HVWDGR��

� 6H FRQVXOWD HO UHJLVWUR GH HYHQWRV XWLOL]DQGR HO FRPDQGR STAT:QUES? 
�UHJLVWUR GH (YHQWRV GH HVWDGR GXGRVR��

3RU HMHPSOR� DO FRQVXOWDU HO HVWDGR GHO UHJLVWUR GH HYHQWRV GXGRVRV VH GHYXHOYH

��� HOOR LQGLFD TXH OD FRQGLFLyQ GH WHPSHUDWXUD HV GXGRVD�

El registro de Activación de estado dudoso se borra cuando:
� 6H HMHFXWD HO FRPDQGR STAT:QUES:ENAB 0�

           Bit Valor 
decimal

                           Definición

0 Tensión
1

La fuente de alimentación está/estuvo en la modalidad de 
corriente constante.

1 Corriente
2

La fuente de alimentación está/estuvo en la modalidad de 
tensión constante.

2-3 No se usa 0 Siempre en 0.

4 Sobretemperatura 16 El ventilador presenta una condición de fallo.

5-8 No se usa 0 Siempre en 0.

9 Sobretensión 512 Se ha disparado el circuito de protección contra 
sobretensión.

10 Sobrecorriente
1024

Se ha disparado el circuito de protección contra 
sobrecorriente.

11-15 No se usa 0 Siempre en 0.
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Registro de Eventos estándar
(O UHJLVWUR GH (YHQWRV HVWiQGDU QRWLILFD ORV VLJXLHQWHV WLSRV GH HYHQWRV GHO

LQVWUXPHQWR�DOLPHQWDFLyQGHWHFWDGD�HUURUHVGHVLQWD[LVGHFRPDQGRV� HUURUHV

GH HMHFXFLyQ GH FRPDQGRV� HUURUHV GHO DXWRWHVW R GH OD FDOLEUDFLyQ� HUURUHV GH

FRQVXOWD R OD HMHFXFLyQ GH XQ FRPDQGR *OPC� &XDOTXLHUD GH HVWDV
FLUFXQVWDQFLDV SXHGH QRWLILFDUVH PHGLDQWH HO ELW GH 5HVXPHQ GH HYHQWRV

HVWiQGDU �(6%� ELW �� GHO UHJLVWUR GH %\WH GH HVWDGR D WUDYpV GHO UHJLVWUR GH

DFWLYDFLyQ� 3DUD FRQILJXUDU OD PiVFDUD GHO UHJLVWUR GH DFWLYDFLyQ� GHEHUi

HVFULELU XQ YDORU GHFLPDO XWLOL]DQGR HO FRPDQGR *ESE �$FWLYDFLyQ GH HYHQWRV
GH HVWDGRV��

Tabla 4-4. Definiciones de bits - Registro de eventos estándar

8QD FLUFXQVWDQFLD GH HUURU �ELWV �� �� � R � GHO UHJLVWUR GH (YHQWRV

HVWiQGDU� VLHPSUH UHJLVWUDUi XQR R PiV HUURUHV HQ OD FROD GH HUURUHV GH

OD IXHQWH GH DOLPHQWDFLyQ� /HD OD FROD GH HUURUHV XWLOL]DQGR HO FRPDQGR

SYST:ERR?�

           Bit Valor 
decimal

                             Definición

0 OPC 1 Ejecución completada. Se han ejecutado todos los 
comandos anteriores a un comando *OPC.

1 No se usa 0 Siempre en 0.

2 QYE

4

Error de consulta. La fuente de alimentación intentó leer 
el búfer de salida pero éste estaba vacío. O, se recibió 
una nueva línea de comando antes de que se hubiera 
leído una consulta anterior. O, tanto el búfer de entrada 
como el de salida están llenos.

3 DDE
8

Error de dispositivo. Se ha producido un error de 
autotest o de calibración (véanse los números de error 
601 a 750 en el capítulo 5).

4 EXE
16

Error de ejecución. Se ha producido un error de 
ejecución (véanse los números de error -211 a -224 en 
el capítulo 5).

5 CME
32

Error de comando. Se ha producido un error de sintaxis 
de comando (véanse los números de error -101 a -178 
en el capítulo 5).

6 No se usa 0 Siempre en 0.

7 PON
128

Power On. Se ha cortado y reanudado la alimentación 
desde la última vez que se leyó o se borró el registro de 
eventos.
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El registro de Eventos estándar se borra cuando:
� 6H HMHFXWD HO FRPDQGR *CLS �ERUUDU HVWDGR��

� 6H FRQVXOWD HO UHJLVWUR GH HYHQWRV XWLOL]DQGR HO FRPDQGR *ESR? �UHJLVWUR
GH (YHQWRV GH HVWDGR��

3RU HMHPSOR� DO UHDOL]DU XQD FRQVXOWD DFHUFD GHO HVWDGR GHO UHJLVWUR GH (YHQWRV

HVWiQGDU VH GHYXHOYH �� �� � � � ���� OR TXH LQGLFD TXH VH KDQ SURGXFLGR ODV

FLUFXQVWDQFLDV GH 4<(� ''( \ (;(�

El registro de Activación de eventos estándar se borra cuando:
� 6H HMHFXWD HO FRPDQGR *ESE 0�

� $FWLYD OD IXHQWH GH DOLPHQWDFLyQ \ KD FRQILJXUDGR SUHYLDPHQWH OD PLVPD

PHGLDQWH HO FRPDQGR *PSC 1�

� (O UHJLVWUR GH DFWLYDFLyQ QR VH ERUUDUi DO DFWLYDU OD IXHQWH GH DOLPHQWDFLyQ

VL SUHYLDPHQWH VH KD FRQILJXUDGR OD IXHQWH GH DOLPHQWDFLyQ XWLOL]DQGR HO

FRPDQGR *PSC 0�

Registro de Byte de estado
(O UHJLVWUR GH UHVXPHQ GH %\WH GH HVWDGR LQIRUPD VREUH FLUFXQVWDQFLDV GH ORV

RWURV UHJLVWURVGHHVWDGR�/RVGDWRVGHFRQVXOWD TXHHVWpQHVSHUDQGRHQHO E~IHU

GH VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ QRWLILFDQ LQPHGLDWDPHQWH D WUDYpV GHO

ELW GH �0HQVDMH 'LVSRQLEOH� �ELW �� GHO UHJLVWUR GH %\WH GH HVWDGR� /RV ELWV GHO

UHJLVWUR GH UHVXPHQ QR VH HQFODYDQ� $O ERUUDU XQ UHJLVWUR GH HYHQWRV VH ERUUDQ

ORV ELWV FRUUHVSRQGLHQWHV GHO UHJLVWUR GH UHVXPHQGH%\WH GH HVWDGR� /D OHFWXUD

GH WRGRV ORV PHQVDMHV GHO E~IHU GH VDOLGD� LQFOXLGDV ODV FRQVXOWDV SHQGLHQWHV�

ERUUDUi HO ELW GH PHQVDMH GLVSRQLEOH�

Tabla 4-5. Definiciones de bits – Registro de Resumen de byte de estado

           Bit Valor  
decimal

                             Definición

0-2 No se usa 0 Siempre en 0.

3 QUES
8

En el registro de estado dudoso se han almacenado uno 
o más bits (los bits deben "activarse" en el registro de 
activación).

4 MAV
16

Hay datos disponibles en el búfer de salida de la fuente 
de alimentación.

5 ESB
32

Se han almacenado uno o más bits en el registro de 
eventos estándar (los bits deben "activarse" en el 
registro de activación).

6 RQS
64

La fuente de alimentación precisa una reparación 
(interrogación en serie).

7 No se usa 0 Siempre en 0.
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El registro de Resumen de byte de estado se borra cuando:
� 6H HMHFXWD HO FRPDQGR *CLS �ERUUDU HVWDGR��

� $O FRQVXOWDU HO UHJLVWUR GH (YHQWRV HVWiQGDU �FRPDQGR*ESR?� VH ERUUDUi
VyOR HO ELW � GHO UHJLVWUR GH UHVXPHQ GH %\WH GH HVWDGR�

3RU HMHPSOR� DO KDEHU UHDOL]DGR XQD FRQVXOWD VREUH HO HVWDGR GHO UHJLVWUR GH

%\WH GH HVWDGR VH GHYXHOYH �� �� � ���� OR TXH VLJQLILFD TXH VH KDQ SURGXFLGR

ODV FLUFXQVWDQFLDV GH 48(6 \ 0$9�

El registro de Activación de byte de estado (Solicitud de intervención) se borra 
cuando:
� 6H HMHFXWD HO FRPDQGR *SRE 0�

� 6H HQFLHQGH OD IXHQWH GH DOLPHQWDFLyQ \ SUHYLDPHQWH VH KD FRQILJXUDGR OD

IXHQWH GH DOLPHQWDFLyQ XWLOL]DQGR HO FRPDQGR *PSC 1�

� (O UHJLVWUR GH DFWLYDFLyQ QR VH ERUUD DO HQFHQGHU OD IXHQWH GH DOLPHQWDFLyQ

VL SUHYLDPHQWH VH KD FRQILJXUDGR OD IXHQWH GH DOLPHQWDFLyQ XWLOL]DQGR HO

FRPDQGR *PSC 0�

Cómo utilizar la Solicitud de intervención (SRQ) y de la 
interrogación en serie
3DUD SRGHU XWLOL]DU HVWD RSFLyQ� GHEHUi FRQILJXUDU HO FRQWURODGRU GHO EXV SDUD

TXH UHVSRQGD D OD LQWHUUXSFLyQ GH VROLFLWXG GH LQWHUYHQFLyQ ,(((���� �654��

8WLOLFH HO UHJLVWUR GH DFWLYDFLyQ GH %\WH GH HVWDGR �FRPDQGR *SRE� SDUD
VHOHFFLRQDU TXp ELWV GH UHVXPHQ DOPDFHQDUiQ OD VHxDO GH VROLFLWXG GH

LQWHUYHQFLyQ ,(((���� GH EDMR QLYHO� &XDQGR VH DOPDFHQD HO ELW � �VROLFLWXG GH

LQWHUYHQFLyQ� HQ HO %\WH GH HVWDGR� VH HQYtD DXWRPiWLFDPHQWH DO FRQWURODGRU

GHO EXV XQ PHQVDMH GH LQWHUUXSFLyQ GH VROLFLWXG GH LQWHUYHQFLyQ ,(((�����

6HJXLGDPHQWH HO FRQWURODGRU GHO EXV SXHGH FRQVXOWDU ORV GLIHUHQWHV

LQVWUXPHQWRV GHO EXV SDUD GHWHUPLQDU FXiO GH HOORV VROLFLWy OD LQWHUYHQFLyQ

�DTXHO LQVWUXPHQWR FRQ ELW � DOPDFHQDGR HQ VX %\WH GH HVWDGR��

(O ELW GH VROLFLWXG GH LQWHUYHQFLyQ VH ERUUD VyOR OH\HQGR HO %\WH GH HVWDGR�

PHGLDQWH XQD LQWHUURJDFLyQ HQ VHULH ,(((���� R OH\HQGR HO UHJLVWUR GH

HYHQWRV FX\R ELW GH UHVXPHQ HVWp GDQGR OXJDU D OD VROLFLWXG GH LQWHUYHQFLyQ�

3DUD OHHU HO UHJLVWUR UHVXPHQ GHO %\WH GH HVWDGR� HQYtH HO PHQVDMH GH

LQWHUURJDFLyQ HQ VHULH GH ,(((����� /D LQWHUURJDFLyQ DO UHJLVWUR UHVXPHQ

GHYROYHUi XQ YDORU GHFLPDO TXH VH FRUUHVSRQGH FRQ OD VXPDELQDULD SRQGHUDGD

GHO ELW DOPDFHQDGR HQ HO UHJLVWUR� /D LQWHUURJDFLyQ HQ VHULH ERUUDUi

DXWRPiWLFDPHQWH HO ELW GH �VROLFLWXG GH LQWHUYHQFLyQ� GHO UHJLVWUR UHVXPHQ GHO

%\WH GH HVWDGR� 1R VH YHUiQ DIHFWDGRV RWURV ELWV� /D HMHFXFLyQ GH XQD

LQWHUURJDFLyQ HQ VHULH QR LQFLGLUi VREUH HO UHQGLPLHQWR GHO LQVWUXPHQWR�
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A t e n c i ó n   La norma IEEE-488 no garantiza la sincronización entre su programa de controlador 
del bus y el instrumento. Utilice el comando *OPC? para asegurar que han concluido 
los comandos anteriormente enviados al instrumento. La ejecución de una 
interrogación en serie antes de la finalización de los comandos *RST, *CLS o de 
otro tipo de comandos, puede hacer que se notifiquen circunstancias anteriores.

Cómo utilizar *STB? para leer el registro de  Byte de estado 
(O FRPDQGR *STB? �FRQVXOWD GH %\WH GH HVWDGR� HV VHPHMDQWH D XQD
LQWHUURJDFLyQ HQ VHULH� SHUR VH SURFHVD GH OD PLVPDPDQHUD TXH FXDOTXLHU RWUR

FRPDQGRGH LQVWUXPHQWR�(O FRPDQGR*STB?GHYXHOYHHOPLVPR UHVXOWDGR TXH
XQD LQWHUURJDFLyQ HQ VHULH� SHUR QR VHERUUD HO ELW GH �VROLFLWXGGH LQWHUYHQFLyQ�

�ELW ���

(O KDUGZDUH GHO LQWHUID] GHO EXV ,(((���� QR WUDWD DXWRPiWLFDPHQWH HO

FRPDQGR *STB?� TXH VHUi HMHFXWDGR VyOR XQD YH] TXH KD\DQ FRQFOXLGR ORV
FRPDQGRV DQWHULRUHV� 1R VH SXHGH OOHYDU D FDER OD FRQVXOWD XWLOL]DQGR HO

FRPDQGR *STB?� /D HMHFXFLyQ GHO FRPDQGR *STB? QR ERUUD HO UHJLVWUR
UHVXPHQ GHO %\WH GH HVWDGR�

Cómo utilizar el Bit de mensaje disponible (MAV)
3XHGH XWLOL]DU HO ELW GH §PHQVDMH GLVSRQLEOH� GHO %\WH GH HVWDGR �ELW �� SDUD

GHWHUPLQDU FXiQGR HVWiQ GLVSRQLEOHV ORV GDWRV SDUD VX OHFWXUD HQ HO

FRQWURODGRU GHO EXV� /D IXHQWH GH DOLPHQWDFLyQ SRVWHULRUPHQWH ERUUD HO ELW �

VyOR GHVSXpV GH TXH VH KD\DQ OHtGR WRGRV ORV PHQVDMHV GHO E~IHU GH VDOLGD�

Para interrumpir el controlador del bus utilizando SRQ
� (QYtH XQ PHQVDMH GH ERUUDGR GH GLVSRVLWLYR SDUD ERUUDU HO E~IHU GH VDOLGD GH

OD IXHQWH GH DOLPHQWDFLyQ �HV GHFLU, CLEAR 705).
� %RUUH ORV UHJLVWURV GH HYHQWRV FRQ HO FRPDQGR *CLS (ERUUDU HVWDGR).
� &RQILJXUH ODV PiVFDUDV GH DFWLYDFLyQ GH UHJLVWUR� (MHFXWH HO FRPDQGR *ESE 
SDUD FRQILJXUDU HO UHJLVWUR GH (YHQWRV HVWiQGDU \ HO FRPDQGR *SRE SDUD HO
%\WH GH HVWDGR.

� (QYtH HO FRPDQGR *OPC? (FRQVXOWD GH HMHFXFLyQ FRPSOHWDGD� H LQWURGX]FD HO
UHVXOWDGR SDUD DVHJXUDU OD VLQFURQL]DFLyQ.

� $FWLYH OD LQWHUUXSFLyQ IEEE-488 SRQ GHO FRQWURODGRU GHO EXV.
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Para determinar cuándo ha concluido una secuencia de comandos
� (QYtH XQ PHQVDMH GH ERUUDGR GH GLVSRVLWLYR SDUD ERUUDU HO E~IHU GH VDOLGD GH

OD IXHQWH GH DOLPHQWDFLyQ �HV GHFLU, CLEAR 705).
� %RUUH ORV UHJLVWURV GH HYHQWRV PHGLDQWH HO FRPDQGR *CLS (ERUUDU HVWDGR).
� $FWLYHHO ELW GH �HMHFXFLyQ FRPSOHWDGD� �ELW �� GHO UHJLVWUR GH(YHQWRV HVWiQGDU�

HMHFXWDQGR SDUD HOOR HO FRPDQGR *ESE 1.
� (QYtH HO FRPDQGR *OPC? (FRQVXOWD GH HMHFXFLyQ FRPSOHWDGD� H LQWURGX]FD HO
UHVXOWDGR SDUD DVHJXUDU OD VLQFURQL]DFLyQ.

� (MHFXWH OD FDGHQD GH FRPDQGRV SDUD SURJUDPDU OD FRQILJXUDFLyQ GHVHDGD� \ D

FRQWLQXDFLyQ HMHFXWH HQ ~OWLPR OXJDU HO FRPDQGR *OPC (HMHFXFLyQ
FRPSOHWDGD�� 8QD YH] TXH VH KD\D FRPSOHWDGR OD VHFXHQFLD GH FRPDQGRV� VH

DOPDFHQD HQ HO UHJLVWUR GH (YHQWRV HVWiQGDU HO ELW GH �HMHFXFLyQ FRPSOHWDGD�

�ELW ��. 
� 8WLOLFH XQD LQWHUURJDFLyQ HQ VHULH SDUD FRPSUREDU FXiQGR VH DOPDFHQD HO ELW

� �HYHQWRV HVWiQGDU� HQ HO UHJLVWUR UHVXPHQGHO %\WH GH HVWDGR� 7DPELpQ SXHGH

FRQILJXUDU OD IXHQWH GH DOLPHQWDFLyQ SDUD XQD LQWHUUXSFLyQ SRQ HQYLDQGR 
*SRE 32 (rHJLVWUR GH $FWLYDFLyQ GH E\WH GH HVWDGR� ELW �).

Cómo utilizar *OPC para determinar cuándo están los datos en el 
búfer de salida
3RU OR JHQHUDO� UHVXOWD PiV UHFRPHQGDEOH XWLOL]DU HO ELW GH �HMHFXFLyQ

FRPSOHWDGD� �ELW �� HQ HO UHJLVWUR GH (YHQWRV HVWiQGDU SDUD LQGLFDU FXiQGR VH

KD FRPSOHWDGR XQD VHFXHQFLD GH FRPDQGRV� (VWH ELW VH DOPDFHQD HQ HO UHJLVWUR

WUDV OD HMHFXFLyQ GHO FRPDQGR *OPC� 6L VH HQYtD *OPC WUDV XQ FRPDQGR TXH
FDUJD XQ PHQVDMH HQ HO E~IHU GH VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ �FRQVXOWD

GH GDWRV�� SXHGH XWLOL]DU HO ELW GH �HMHFXFLyQ FRPSOHWDGD� SDUD GHWHUPLQDU

FXiQGR HVWDUi GLVSRQLEOH HO PHQVDMH� 1R REVWDQWH� VL VH JHQHUDQ GHPDVLDGRV

PHQVDMHV DQWHV GHTXH VHHMHFXWHHO FRPDQGR*OPC �VHFXHQFLDOPHQWH�� HO E~IHU
GH VDOLGD VH OOHQDUi \ OD IXHQWH GH DOLPHQWDFLyQ GHMDUi GH SURFHVDU FRPDQGRV�
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Comandos de informe de estado

9pDVH HO HVTXHPD GH ©©6LVWHPD GH HVWDGR 6&3,

� GH OD SiJLQD �� GHO SUHVHQWH

FDStWXOR� GRQGH HQFRQWUDUi LQIRUPDFLyQ GHWDOODGD DFHUFD GH OD HVWUXFWXUD GH

UHJLVWUR GH HVWDGRV GH OD IXHQWH GH DOLPHQWDFLyQ�

SYSTem:ERRor?
&RQVXOWD OD FROD GH HUURUHV GH OD IXHQWH GH DOLPHQWDFLyQ� (Q OD FROD GH HUURUHV

GH OD IXHQWH GH DOLPHQWDFLyQ VH DOPDFHQDQ KDVWD XQPi[LPR GH �� HUURUHV� /RV

HUURUHV VH UHFXSHUDQ VHJ~Q VX RUGHQ GH OOHJDGD �),)2�� (O HUURU TXH VH QRWLILFD

HQ SULPHU OXJDU HV HO TXH VH DOPDFHQy HQ SULPHU OXJDU� 8QD YH] TXH KD\D OHtGR

WRGRV ORV HUURUHVGH OD FROD VHGHVDFWLYDUiHO DQXQFLDGRUGHERROR \ ORVHUURUHV
GHVDSDUHFHUiQ� 3DUD REWHQHU PiV GHWDOOHV� FRQVXOWH ©©0HQVDMHV GH (UURUªª� TXH

FRPLHQ]D HQ OD SiJLQD ����

STATus:QUEStionable:CONDition?
&RQVXOWD HO UHJLVWUR GH (VWDGR GXGRVR SDUD FRPSUREDU OD PRGDOLGDG &9 R &&

GH OD IXHQWH GH DOLPHQWDFLyQ� /D IXHQWH GH DOLPHQWDFLyQ GHYXHOYH XQ YDORU

GHFLPDO TXH FRUUHVSRQGH D OD VXPD ELQDULD SRQGHUDGD GH WRGRV ORV ELWV HQ HO

UHJLVWUR� (VWRV ELWV QR HVWiQ HQFODYDGRV� 6L VH GHYXHOYH ©©�

� OD VDOLGD HVWi

GHVDFWLYDGD \ VLQ UHJXODFLyQ� 6L VH GHYXHOYH ©©�

� OD IXHQWH GH DOLPHQWDFLyQ HVWi

HQ OD PRGDOLGDG RSHUDWLYD && \ VL VH GHYXHOYH ©©�

� OD IXHQWH GH DOLPHQWDFLyQ

HVWi HQ ODPRGDOLGDGRSHUDWLYD&9� 6L VH GHYXHOYH ©©�

� OD IXHQWHGH DOLPHQWDFLyQ

HVWi HQ PRGR IDOOR�

STATus:QUEStionable?
&RQVXOWD HO UHJLVWUR GH HYHQWRV GH (VWDGR GXGRVR� /D IXHQWH GH DOLPHQWDFLyQ

GHYXHOYH XQ YDORU GHFLPDO TXH FRUUHVSRQGH D OD VXPD ELQDULD SRQGHUDGD GH

WRGRV ORV ELWV GHO UHJLVWUR� (VWRV ELWV HVWiQ HQFODYDGRV� $O OHHU HO UHJLVWUR GH

HYHQWRV� OR ERUUD�

STATus:QUEStionable:ENABle <valor activación>
$FWLYD ORV ELWV GHO UHJLVWUR GH DFWLYDFLyQ GH (VWDGR GXGRVR� /RV ELWV

VHOHFFLRQDGRV VRQ SRVWHULRUPHQWH QRWLILFDGRV DO %\WH GH HVWDGR�

STATus:QUEStionable:ENABle?
&RQVXOWD HO UHJLVWUR GH HYHQWRV GH (VWDGR GXGRVR� /D IXHQWH GH DOLPHQWDFLyQ

GHYXHOYH XQ YDORU GHFLPDO TXH FRUUHVSRQGH D OD VXPD ELQDULD SRQGHUDGD GH

WRGRV ORV ELWV GHO UHJLVWUR GH DFWLYDFLyQ�

*CLS
%RUUD WRGRV ORV UHJLVWURV GH HYHQWRV \ HO UHJLVWUR GH %\WH GH HVWDGR�
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*ESE <valor activación>
$FWLYD ORV ELWV GHO UHJLVWUR GH DFWLYDFLyQ GH 6XFHVRV HVWiQGDU� /RV ELWV

VHOHFFLRQDGRV VRQ SRVWHULRUPHQWH QRWLILFDGRV DO %\WH GH HVWDGR�

*ESE?
&RQVXOWD HO UHJLVWUR GH DFWLYDFLyQ GH (YHQWRV HVWiQGDU� /D IXHQWH GH

DOLPHQWDFLyQ GHYXHOYH XQ YDORU TXH VH FRUUHVSRQGH FRQ OD VXPD ELQDULD

SRQGHUDGD GH WRGRV ORV ELWV HVWDEOHFLGRV HQ HO UHJLVWUR GH DFWLYDFLyQ�

*ESR?
&RQVXOWD HO UHJLVWUR GH (YHQWRV HVWiQGDU� /D IXHQWH GH DOLPHQWDFLyQ GHYXHOYH

XQ YDORU GHFLPDO TXH VH FRUUHVSRQGH FRQ OD VXPD ELQDULD SRQGHUDGD GH WRGRV

ORV ELWV GHO UHJLVWUR�

*OPC
(VWDEOHFH HO ELW GH ©©(MHFXFLyQ FRPSOHWDGD

 �ELW �� GHO UHJLVWUR GH (YHQWRV

HVWiQGDU WUDV OD HMHFXFLyQ GHO FRPDQGR�

*OPC?
'HYXHOYH ©©�

 DO E~IHU GH VDOLGD XQD YH] TXH VH KD\D HMHFXWDGR HO FRPDQGR�

*PSC { 0 | 1 }
�%RUUDGR GH HVWDGR DO HQFHQGLGR�� %RUUD ODV PiVFDUDV GH DFWLYDFLyQ GHO

UHJLVWUR GH %\WH GH HVWDGR \ GHO UHJLVWUR GH (YHQWRV HVWiQGDU DO DFWLYDU HO

HQFHQGLGR �*PSC 1�� (VWDQGR YLJHQWH *PSC 0� ODV PiVFDUDV GH DFWLYDFLyQ GHO
UHJLVWUR GH %\WH GH HVWDGR \ GHO UHJLVWUR GH (YHQWRV HVWiQGDU QR VH ERUUDQ DO

HQFHQGHU OD DOLPHQWDFLyQ�

*PSC?
5HDOL]D XQD FRQVXOWD DFHUFD GH OD FRQILJXUDFLyQ GHO ERUUDGR GH HVWDGR DO

HQFHQGLGR� (O SDUiPHWUR TXH VH GHYXHOYH HV ©©�ªª (*PSC 0� R ©©�ªª �*PSC 1��

*SRE <valor activación>
$FWLYD ORV ELWV GHO UHJLVWUR GH DFWLYDFLyQ GHO %\WH GH HVWDGR�

*SRE?
5HDOL]D XQD FRQVXOWD DFHUFD GHO UHJLVWUR GH DFWLYDFLyQ GHO %\WH GH HVWDGR� /D

IXHQWH GH DOLPHQWDFLyQ GHYXHOYH XQ YDORU GHFLPDO TXH VH FRUUHVSRQGH FRQ OD

VXPD ELQDULD SRQGHUDGD GH WRGRV ORV ELWV GHO UHJLVWUR GH DFWLYDFLyQ�
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*STB?
5HDOL]D XQD FRQVXOWD DFHUFD GHO UHJLVWUR UHVXPHQ GHO %\WH GH HVWDGR� (O

FRPDQGR *STB? HV VHPHMDQWH D XQD LQWHUURJDFLyQ HQ VHULH� SHUR VH SURFHVD
FRPR FXDOTXLHU RWUR FRPDQGR GH LQVWUXPHQWR� (O FRPDQGR *STB? GHYXHOYH
HO PLVPR UHVXOWDGR TXH OD LQWHUURJDFLyQ HQ VHULH SHUR� VL QR VH KD SURGXFLGR

XQD LQWHUURJDFLyQ HQ VHULH� QR VH ERUUD HO ELW GH ©©6ROLFLWXG GH LQWHUYHQFLyQ

 �ELW

���

*WAI
(VWH FRPDQGR GD LQVWUXFFLRQHV D OD IXHQWH GH DOLPHQWDFLyQ SDUD HVSHUDU D OD

ILQDOL]DFLyQ GH WRGDV ODV RSHUDFLRQHV SHQGLHQWHV DQWHV GH HMHFXWDU FXDOTXLHU

RWUR FRPDQGR DGLFLRQDO D WUDYpV GHO LQWHUID]� 6yOR VH XWLOL]D HQ OD PRGDOLGDG

GH GLVSDUR�
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Introducción al lenguaje SCPI

6&3, �&RPDQGRV (VWiQGDU SDUD ,QVWUXPHQWRV 3URJUDPDEOHV� HV XQ OHQJXDMH

GH FRPDQGRV GH LQVWUXPHQWRV� EDVDGR HQ HO VLVWHPD $6&,,� GLVHxDGR SDUD

LQVWUXPHQWRV GH SUXHED \ GH PHGLGD� 9pDVH HQ ©©,QWURGXFFLyQ D OD

SURJUDPDFLyQ VLPSOLILFDGD

� TXH FRPLHQ]D HQ OD SiJLQD ��� XQD LQWURGXFFLyQ

VREUH ODV WpFQLFDV EiVLFDV XWLOL]DGDV SDUD SURJUDPDU OD IXHQWH GH DOLPHQWDFLyQ

D WUDYpV GHO LQWHUID] UHPRWR�

/RV FRPDQGRV 6&3, VH EDVDQ HQ XQD HVWUXFWXUD MHUiUTXLFD� WDPELpQ

GHQRPLQDGD VLVWHPD GH iUERO� (Q HVWH VLVWHPD� ORV FRPDQGRV DVRFLDGRV VH

DJUXSDQ EDMR XQ QXGR R UDt] FRP~Q� IRUPDQGR GH HVWDPDQHUD VXEVLVWHPDV� $

FRQWLQXDFLyQ VH PXHVWUD XQD SDUWH GHO VXEVLVWHPD SOURce, SDUD LOXVWUDU HO
VLVWHPD GH iUERO�

[SOURce:]

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

CURRent? [MIN|MAX]

CURRent:

  TRIGgered {<corriente>|MIN|MAX}

  TRIGgered?{MIN|MAX}

VOLTage {<tensión>|MIN|MAX|UP|DOWN}

VOLTage? [MIN|MAX]

VOLTage:

  TRIGgered {<tensión>|MIN|MAX}

  TRIGgered? {MIN|MAX}

SOURce HV OD SDODEUD FODYH UDt] GHO FRPDQGR� CURRent \ VOLTage VRQ
SDODEUDV FODYH GH VHJXQGR QLYHO \ TRIGgered HV XQD SDODEUD FODYH GH WHUFHU
QLYHO� /RV GRV SXQWRV ��� VHSDUDQ XQD SDODEUD FODYH GH FRPDQGR GH XQD SDODEUD

FODYH GH QLYHO LQIHULRU�
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Formato de comandos empleado en el presente manual
(O IRUPDWR XWLOL]DGR SDUD PRVWUDU ORV FRPDQGRV HQ HO SUHVHQWH PDQXDO HV HO

TXH VH LQGLFD D FRQWLQXDFLyQ�

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

/D VLQWD[LV GH FRPDQGRV PXHVWUD OD PD\RUtD GH ORV FRPDQGRV �DVt FRPR

DOJXQRV SDUiPHWURV� FRPR XQD PH]FOD GH OHWUDV PD\~VFXODV \ PLQ~VFXODV�

/DV OHWUDV PD\~VFXODV LQGLFDQ OD DEUHYLDWXUD GHO FRPDQGR� 3DUD FRQVHJXLU

OtQHDV GH FRPDQGR GH PHQRU WDPDxR� XWLOLFH OD IRUPD DEUHYLDGD� 3DUD XQD

OHFWXUD PiV IiFLO GHO SURJUDPD� XWLOLFH OD IRUPD QR DEUHYLDGD�

3RU HMHPSOR� HQ OD DQWHULRU LQVWUXFFLyQ GH VLQWD[LV� WDQWRCURR FRPRCURRENT
VRQ IRUPDV DFHSWDEOHV� 3XHGH XWLOL]DU PD\~VFXODV R PLQ~VFXODV� 3RU

FRQVLJXLHQWH� CURRENT� curr \ Curr VRQ WRGRV DFHSWDEOHV� 2WUDV IRUPDV�
FRPR CUR \ CURREN� GDUiQ OXJDU D XQ HUURU�

/RV FRUFKHWHV � ^ ` � HQFLHUUDQ ODV RSFLRQHV GH SDUiPHWURV GH XQD FDGHQD GH

FRPDQGRV GDGD� (VWRV FRUFKHWHV QR VH HQYtDQ FRQ OD FDGHQD GH FRPDQGRV�

/DV EDUUDV YHUWLFDOHV � _ � VLUYHQ SDUD VHSDUDUP~OWLSOHV RSFLRQHV GH SDUiPHWUR

GH XQD FDGHQD GH FRPDQGRV GDGD�

/RV SDUpQWHVLV WULDQJXODUHV � � ! � LQGLFDQ TXH GHEH HVSHFLILFDU XQ YDORU SDUD

HO SDUiPHWUR TXH DSDUHFH HQFHUUDGR� 3RU HMHPSOR� OD DQWHULRU LQVWUXFFLyQ GH

VLQWD[LV PXHVWUD HO SDUiPHWUR GH FRUULHQWH HQFHUUDGR HQWUH SDUpQWHVLV

WULDQJXODUHV� /RV SDUpQWHVLV QR VH HQYtDQ FRQ OD FDGHQD GH FRPDQGRV� 'HEHUi

HVSHFLILFDU XQ YDORU SDUD HO SDUiPHWUR �FRPR SRU HMHPSOR ©©CURR 0.1¨��

$OJXQRV SDUiPHWURV DSDUHFHQ HQFHUUDGRV HQWUH SDUpQWHVLV UHFWDQJXODUHV

� > @ �� (VWRV SDUpQWHVLV HVWiQ LQGLFDQGR TXH VH WUDWD GH XQ SDUiPHWUR RSFLRQDO�

TXH SXHGH RPLWLUVH� /RV SDUpQWHVLV QR VH HQYtDQ FRQ OD FDGHQD GH FRPDQGRV�

6L QR HVSHFLILFD XQ YDORU FRQ UHVSHFWR D XQ SDUiPHWUR RSFLRQDO� OD IXHQWH GH

DOLPHQWDFLyQ HVFRJHUi HO YDORU SRU GHIHFWR�

$OJXQRV VHJPHQWRV GH FRPDQGRV DSDUHFHQ HQFHUUDGRV HQ SDUpQWHVLV

UHFWDQJXODUHV� > @�� /RV SDUpQWHVLV FXDGUDGRV LQGLFDQ TXH HVWD SDUWH GHO

FRPDQGR HV RSFLRQDO� /D PD\RUtD GH ODV SDUWHV GHO FRPDQGR QR VH PXHVWUDQ

HQ OD GHVFULSFLyQ GHO FRPDQGR� 6L GHVHD FRQRFHU WRGDV ODV RSFLRQHV GHO

FRPDQGR� FRQVXOWH OD VHFFLyQ ©©5HVXPHQ GH FRPDQGRV 6&3,

� TXH FRPLHQ]D

HQ OD SiJLQD ���

/RV GRV SXQWRV � � � VLUYHQ SDUD VHSDUDU XQD SDODEUD FODYH GH FRPDQGR GH XQD

SDODEUD FODYH GH QLYHO LQIHULRU� 'HEHUi GHMDU XQ HVSDFLR HQ EODQFR SDUD VHSDUDU

XQ FRPDQGR GH XQD SDODEUD FODYH GH FRPDQGR� 6L HO FRPDQGR H[LJHPiV GH XQ

SDUiPHWUR� GHEHUi VHSDUDU ORV SDUiPHWURV DG\DFHQWHV XWLOL]DQGR XQD FRPD� WDO

FRPR VH LQGLFD D FRQWLQXDFLyQ�

©©SOURce:CURRent:TRIGgeredªª

©©APPLy 3.5,1.5ªª
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Separadores de comandos 
/RV GRV SXQWRV � � � VH XWLOL]DQ SDUD VHSDUDU XQD SDODEUD FODYH GH FRPDQGR GH

XQD SDODEUD FODYH GH QLYHO LQIHULRU� WDO FRPR VH PXHVWUD D FRQWLQXDFLyQ�

©©SOURce:CURRent:TRIGgeredªª

(O SXQWR \ OD FRPD � � � VH XWLOL]D SDUD VHSDUDU GRV FRPDQGRV GHQWUR GHO PLVPR

VXEVLVWHPD� DVt FRPRSDUD UHGXFLU DOPtQLPR OD HVFULWXUD� 3RU HMHPSOR� HO HQYtR

GH OD VLJXLHQWH FDGHQD GH FRPDQGRV�

©©SOUR:VOLT MIN;CURR MAXªª

��� HV OR PLVPR TXH HQYLDU HVWRV GRV FRPDQGRV�

©©SOUR:VOLT MINªª

©©SOUR:CURR MAXªª

8WLOLFH XQD FRPD \ XQ SXQWR \ FRPD SDUD HQOD]DU FRPDQGRV GH VXEVLVWHPDV

GLIHUHQWHV� 3RU HMHPSOR� HQ OD VLJXLHQWH FDGHQD GH FRPDQGRV VH JHQHUDUtD XQ

HUURU VL QR XWLOL]DUD OD FRPD \ HO SXQWR \ FRPD�

©©DISP:TEXT:CLE;:SOUR:CURR MINªª

Cómo utilizar los parámetros MIN y MAX
(QPXFKRV FRPDQGRVSXHGH VXVWLWXLU XQ SDUiPHWUR SRUMINimumRMAXimum�
3RU HMHPSOR� DQDOLFH HO VLJXLHQWH FRPDQGR�

CURRent {<corriente>|MIN|MAX}

(Q OXJDU GH VHOHFFLRQDU XQD FRUULHQWH GHWHUPLQDGD� SXHGH XWLOL]DU MINimum
SDUD FRQILJXUDU OD FRUULHQWH HQ VX YDORU PtQLPR R MAXimum SDUD FRQILJXUDU OD
FRUULHQWH HQ VX YDORU Pi[LPR�
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Cómo consultar la configuración de parámetros
3XHGH KDFHU FRQVXOWDV DFHUFD GHO YDORU GH OD PD\RUtD GH ORV SDUiPHWURV

DxDGLHQGR XQ VLJQR GH LQWHUURJDFLyQ �"� DO FRPDQGR� 3RU HMHPSOR� HO VLJXLHQWH

FRPDQGR FRQILJXUD OD FRUULHQWH GH VDOLGD HQ � DPSHULRV�

©©CURR 5ªª

3XHGH UHDOL]DU XQD FRQVXOWD DFHUFD GHO YDORU HMHFXWDQGR�

©©CURR?ªª

7DPELpQ SXHGH UHDOL]DU XQD FRQVXOWD DFHUFD GH ORV YDORUHV Pi[LPR \ PtQLPR

SHUPLWLGRV HQ OD IXQFLyQ FRUUHVSRQGLHQWH GH OD VLJXLHQWH PDQHUD�

©©CURR? MAXªª

©©CURR? MINªª

A t e n c i ó n   Si envía dos comandos de consulta sin haber leído la respuesta del primero, al intentar 
leer la segunda respuesta puede recibir datos procedentes de la primera respuesta 
seguidos de la segunda respuesta completa. Para evitar esto, no envíe un comando 
de consulta sin leer la respuesta. Cuando no pueda evitarlo, envíe un borrado de 
dispositivo antes de enviar el segundo comando de consulta.

Finalizadores de comandos de SCPI
/DV FDGHQDV GH FRPDQGRV HQYLDGDV D OD IXHQWH GH DOLPHQWDFLyQ GHEHQ FRQFOXLU

FRQ XQ FDUiFWHU GH �QXHYD OtQHD!� (O PHQVDMH ,(((���� (2, �ILQ�GH�

LGHQWLILFDFLyQ� VH LQWHUSUHWD FRPR XQD FDUiFWHU GH �QXHYD OtQHD! \ VH SXHGH

XWLOL]DU SDUD WHUPLQDU XQDFDGHQDGHFRPDQGRVHQ OXJDU GHO FDUiFWHU GH�QXHYD

OtQHD!� 7DPELpQ VH DFHSWD XQ �UHWRUQR GH FDUUR! VHJXLGR GH XQ FDUiFWHU GH

�QXHYD OtQHD!� /D ILQDOL]DFLyQ GH OD FDGHQD GH FRPDQGRV UHLQLFLDOL]D VLHPSUH

OD WUD\HFWRULD GH FRPDQGRV GH 6&3, KDVWD VLWXDUOD HQ HO QLYHO UDt]� (O FDUiFWHU

GH �QXHYD OtQHD! WLHQH XQ FyGLJR GHFLPDO $6&,, GH ���

Comandos comunes de IEEE-488.2
/D QRUPD ,(((������ GHILQH XQ JUXSR GH FRPDQGRV FRPXQHV TXH UHDOL]DQ

IXQFLRQHVGH UHLQLFLDOL]DFLyQ� DXWRWHVW� \RSHUDFLRQHVGHHVWDGR� /RVFRPDQGRV

FRPXQHV VLHPSUHHPSLH]DQSRU XQ DVWHULVFR �  �� WLHQHQXQD ORQJLWXGGHFXDWUR

D FLQFR FDUDFWHUHV� \ SXHGHQ LQFOXLU XQR R PiV SDUiPHWURV� /D SDODEUD FODYH

GHO FRPDQGRYDVHSDUDGDGHO SULPHU SDUiPHWURPHGLDQWHXQ HVSDFLR HQ EODQFR�

8WLOLFH XQ SXQWR \ FRPD � � � SDUD VHSDUDU FRPDQGRV P~OWLSOHV� WDO FRPR VH

LQGLFD D FRQWLQXDFLyQ�

©©*RST; *CLS; *ESE 32; *OPC?¨
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Tipos de parámetros SCPI
(O OHQJXDMH 6&3, GHILQH YDULRV IRUPDWRV GH GDWRV GLIHUHQWHV TXH VH XWLOL]DQ HQ

PHQVDMHV GH SURJUDPD \ HQ PHQVDMHV GH UHVSXHVWD�

3DUiPHWURVQXPpULFRV /RVFRPDQGRVTXH UHTXLHUHQSDUiPHWURVQXPpULFRV

DFHSWDQ WRGDV ODV UHSUHVHQWDFLRQHV GH Q~PHURV GHFLPDOHV GH XWLOL]DFLyQ PiV

IUHFXHQWH� LQFOXLGD VLJQRV RSFLRQDOHV� SXQWRV GHFLPDOHV� \ QRWDFLyQ FLHQWtILFD�

7DPELpQ VH DFHSWDQ YDORUHV HVSHFLDOHV SDUD ORV SDUiPHWURV QXPpULFRV� FRPR

MINimum�MAXimum \DEFault� ,JXDOPHQWH� SXHGH HQYLDU VXILMRV GHXQLGDGHV
LQGXVWULDOHV �9� $ R 6(&� FRQ ORV SDUiPHWURV QXPpULFRV� &XDQGR VyOR VH

DFHSWHQ YDORUHV QXPpULFRV HVSHFtILFRV� OD IXHQWH GH DOLPHQWDFLyQ UHGRQGHDUi

DXWRPiWLFDPHQWH ORV SDUiPHWURV QXPpULFRV LQWURGXFLGRV� (O VLJXLHQWH

FRPDQGR XWLOL]D XQ SDUiPHWUR QXPpULFR�

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

3DUiPHWURV GLVFUHWRV /RV SDUiPHWURV GLVFUHWRV VH XWLOL]DQ SDUD SURJUDPDU

FRQILJXUDFLRQHV TXH WLHQHQ XQ Q~PHUR OLPLWDGR GH YDORUHV �FRPR BUS� IMM��
/DV UHVSXHVWDV D ODV FRQVXOWDV GHYROYHUiQ VLHPSUH OD IRUPD DEUHYLDGD HQ WRGDV

ODV OHWUDV PD\~VFXODV� (O VLJXLHQWH FRPDQGR XWLOL]D SDUiPHWURV GLVFUHWRV�

TRIG:SOUR {BUS|IMM}

3DUiPHWURV ERROHDQRV /RV SDUiPHWURV ERROHDQRV UHSUHVHQWDQ XQD ~QLFD

FRQGLFLyQ ELQDULD� TXH HV YHUGDGHUD R IDOVD� (Q ODV FLUFXQVWDQFLDV IDOVDV� OD

IXHQWH GH DOLPHQWDFLyQ DFHSWDUi ©©2))

 R ©© � 

� (Q ODV FLUFXQVWDQFLDV

YHUGDGHUDV� OD IXHQWH GH DOLPHQWDFLyQ DFHSWDUi ©©21

 R ©©�

� &XDQGR VH UHDOL]D

XQD FRQVXOWD DFHUFD GH XQD FRQILJXUDFLyQ ERROHDQD� OD IXHQWH GH DOLPHQWDFLyQ

VLHPSUH GHYROYHUi ©©�

 R ©©�

� (O VLJXLHQWH FRPDQGR XWLOL]D XQ SDUiPHWUR

ERROHDQR�

DISP {OFF|ON}

3DUiPHWURV GH FDGHQD /RV SDUiPHWURV GH FDGHQD SXHGHQ FRQWHQHU

SUiFWLFDPHQWH FXDOTXLHU JUXSR GH FDUDFWHUHV $6&,,� 8QD FDGHQD GHEH

FRPHQ]DU \ WHUPLQDU FRQ FRPLOODV FRLQFLGHQWHV� \D VH WUDWH GH FRPLOODV

VHQFLOODV R GREOHV� 3XHGH LQFOXLU HO GHOLPLWDGRU GH FRPLOODV FRPR SDUWH GH OD

FDGHQD HVFULELpQGRODV GRV YHFHV VLQ QLQJ~Q FDUiFWHU HQ PHGLR� (O VLJXLHQWH

SDUiPHWUR XWLOL]D XQ SDUiPHWUR GH FDGHQD�

DISP:TEXT <cadena entrecomillada>
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Cómo detener una salida en curso

3XHGH HQYLDU HQ FXDOTXLHU PRPHQWR XQ ERUUDGR GH GLVSRVLWLYR SDUD GHWHQHU

XQD VDOLGD HQ FXUVR D WUDYpV GHO LQWHUID] *3,%� /RV UHJLVWURV GH HVWDGR� OD FROD

GH HUURUHV DVt FRPR WRGRV ORV HVWDGRV GH FRQILJXUDFLyQ SHUPDQHFHQ

LQDOWHUDGRV DO UHFLELU XQ PHQVDMH GH ERUUDGR GH GLVSRVLWLYR� (O ERUUDGR GH

GLVSRVLWLYR OOHYD D FDER ODV VLJXLHQWHV DFFLRQHV�

� 6H ERUUDQ ORV E~IHUHV GH HQWUDGD \ VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ�

� /D IXHQWH GH DOLPHQWDFLyQ HVWi SUHSDUDGD SDUD DFHSWDU XQD QXHYD FDGHQD

GH FRPDQGRV�

� /D VLJXLHQWH LQVWUXFFLyQ PXHVWUD FyPR HQYLDU XQ ERUUDGR GH GLVSRVLWLYR D

WUDYpV GHO LQWHUID] *3,% XWLOL]DQGR $JLOHQW %$6,&�

©©CLEAR 705ªª Borrado de dispositivo IEEE-488

� /D VLJXLHQWH LQVWUXFFLyQ PXHVWUD FyPR HQYLDU XQ ERUUDGR GH GLVSRVLWLYR D

WUDYpV GHO LQWHUID] *3,% XWLOL]DQGR OD %LEOLRWHFD GH &RPDQGRV *3,% SDUD &

R 4XLFN%$6,&�

©©IOCLEAR (705)ªª

N o t a   A las configuraciones de interfaz remoto sólo se puede acceder desde el panel frontal. 
Consulte el apartado de ‘‘Configuración de Interfaz Remoto'' del capítulo 3 en lo 
relativo a la configuración del interfaz GPIB o RS-232 antes de utilizar remotamente 
la fuente de alimentación.

(Q OD XWLOL]DFLyQ GHO 56����� HO HQYtR GHO FDUiFWHU �&WUO�&! HMHFXWDUi OD

PLVPD RSHUDFLyQ TXH HO PHQVDMH GH ERUUDGR GH GLVSRVLWLYR GH ,(((�����

/D OtQHD GH LQWHUFDPELR GH VHxDOHV '75 �WHUPLQDO GH GDWRV OLVWR� GH OD

IXHQWH GH DOLPHQWDFLyQ VH HVWDEOHFH HQ WUXH GHVSXpV GH XQ PHQVDMH GH

ERUUDGR GH GLVSRVLWLYR�
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Información de conformidad SCPI

/D IXHQWH GH DOLPHQWDFLyQ VH DMXVWD D OD YHUVLyQ ©������ª GH OD QRUPD 6&3,� /D

IXHQWHGH DOLPHQWDFLyQ DFHSWDPXFKRVGH ORV FRPDQGRV H[LJLGRV SRU OD QRUPD�

SHUR QR DSDUHFHQ GHVFULWRV HQ HO SUHVHQWH PDQXDO SRU UD]RQHV GH FODULGDG� /D

PD\RU SDUWH GH HVWRV FRPDQGRV� FX\D GHVFULSFLyQ QR VH LQFOX\H� UHSLWHQ OD

IXQFLyQ GH DOJXQRV GH ORV FRPDQGRV HIHFWLYDPHQWH UHFRJLGRV HQ HO SUHVHQWH

PDQXDO�

Comandos SCPI confirmados
(O VLJXLHQWH FXDGUR UHFRJH OD UHODFLyQ GH FRPDQGRV 6&3, FRQILUPDGRV

XWLOL]DGRV SRU OD IXHQWH GH DOLPHQWDFLyQ�

DISPlay
[:WINDow][:STATe] {OFF|ON}
[:WINDow][:STATe]?
[:WINDow]:TEXT[:DATA] <cadena entrecomillada>
[:WINDow]:TEXT[:DATA]?
[:WINDow]:TEXT:CLEar

INITiate[:IMMediate]

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

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

[SOURce]
:CURRent[:LEVel][:IMMediate][:AMPLitude] {<corriente>|MIN|MAX|UP|DOWN}
:CURRent[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]
:CURRent[:LEVel][:IMMediate]:STEP[:INCRement] {<valor numérico>|DEFault}
:CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? {DEFault}
:CURRent[:LEVel]:TRIGgered[:AMPLitude] {<corriente>|MIN|MAX}
:CURRent[:LEVel]:TRIGgered[:AMPLitude]?[MIN|MAX]
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Comandos SCPI confirmados (continuación)

[SOURce]
:VOLTage[:LEVel][:IMMediate][:AMPLitude] {<tensión>|MIN|MAX|UP|DOWN}
:VOLTage[:LEVel][:IMMediate][:AMPLitude]?[MIN|MAX]
:VOLTage[:LEVel][:IMMediate]:STEP[:INCRement] {<valor numérico>|DEFault}
:VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? {DEFault}
:VOLTage[:LEVel]:TRIGgered[:AMPLitude] {<tensión>|MIN|MAX}
:VOLTage[:LEVel]:TRIGgered[:AMPLitude]?[MIN|MAX]
:VOLTage:PROTection[:LEVel] {<tensión>|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}    (modelos E3640A/42A/44A)
   :VOLTage:RANGe {P35V|P60V|LOW|HIGH}   (modelos E3641A/43A/45A)

:VOLTage:RANGe?

STATus
:QUEStionable:CONDition?
:QUEStionable[:EVENt]?
:QUEStionable:ENABle <valor activación>
:QUEStionable:ENABle?

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

TRIGger
[:SEQuence]:DELay {<segundos>|MIN|MAX}
[:SEQuence]:DELay?
[:SEQuence]:SOURce{BUS|IMM}
[:SEQuence]:SOURce?
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Comandos específicos de dispositivo
/RV VLJXLHQWHV FRPDQGRV VRQ FRPDQGRV HVSHFtILFRV GHGLVSRVLWLYR GH OD IXHQWH

GH DOLPHQWDFLyQ� 1R HVWiQ LQFOXLGRV HQ OD YHUVLyQ ©������ª GH OD QRUPD 6&3,�

1R REVWDQWH� HVWRV FRPDQGRV HVWiQ GLVHxDGRV WHQLHQGR SUHVHQWH OD QRUPD

6&3,� \ VLJXHQ WRGDV ODV QRUPDV GH VLQWD[LV GH FRPDQGRV GHILQLGDV SRU OD

QRUPD�

Comandos no SCPI 

APPLy {<tensión>|DEF|MIN|MAX>}[,{<corriente>|DEF|MIN|MAX}]
APPLy?

CALibration
:COUNt?
:CURRent[:DATA] <valor numérico>
:CURRent:LEVel {MIN|MID|MAX}
:SECure:CODE <nuevo código>
:SECure:STATe {OFF|ON},<código>
:SECure:STATe?
:STRing <cadena entrecomillada>
:STRing?
:VOLTage[:DATA] <valor numérico>
:VOLTage:LEVel {MIN|MID|MAX}
:VOLTage:PROTection

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

SYSTem
:LOCal
:REMote
:RWLock
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Información de conformidad con IEEE-488

Líneas dedicadas al hardware 

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

Comandos dirigidos

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

Comandos comunes  IEEE-488 

*CLS
*ESE <valor activación>
*ESE?
*ESR?
*IDN?
*OPC
*OPC?
*PSC {0|1}
*PSC?
*RST
*SAV {1|2|3|4|5}
*RCL {1|2|3|4|5}
*SRE <valor activación>
*SRE?
*STB?
*TRG
*TST?
*WAI
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Mensajes de Error

/RV HUURUHV VH UHFXSHUDQ VHJ~Q VX RUGHQ GH OOHJDGD �),)2�� (O HUURU TXH VH

QRWLILFD HQ SULPHU OXJDU HV HO TXH VH DOPDFHQy HQ SULPHU OXJDU� /RV HUURUHV VH

ERUUDQ XQD YH] VH OHHQ� 8QD YH] TXH KD\D OHtGR WRGRV ORV HUURUHV GH OD FROD� VH

GHVDFWLYDUi HO DQXQFLDGRU GH ERROR \ VH ERUUDUiQ ORV HUURUHV� /D IXHQWH GH

DOLPHQWDFLyQ HPLWH XQD VHxDO DF~VWLFD FDGD YH] TXH VH JHQHUD XQ HUURU�

6L VH KDQ SURGXFLGR PiV GH �� HUURUHV� HO ~OWLPR GH ORV HUURUHV DOPDFHQDGRV

HQ OD FROD �HO HUURU PiV UHFLHQWH� VH VXVWLWX\H SRU ����� ©©4XHXH RYHUIORZ

� 1R

VH DOPDFHQDUiQ QXHYRV HUURUHV PLHQWUDV QR VH UHWLUHQ HUURUHV GH OD FROD� 6L QR

VH KD SURGXFLGR QLQJ~Q HUURU� DO OHHU OD FROD GH HUURUHV OD IXHQWH GH

DOLPHQWDFLyQ UHVSRQGHUi FRQ ��� ©©1R HUURU

 D WUDYpV GHO LQWHUID] UHPRWR� R FRQ

©©12 (55256

 GHVGH HO SDQHO IURQWDO�

/D FROD GH HUURU VH ERUUD DO FRUWDU OD DOLPHQWDFLyQ R GHVSXpV GH OD HMHFXFLyQ

GHO FRPDQGR *CLS �ERUUDU HVWDGR�� /RV HUURUHV WDPELpQ VH ERUUDQ FXDQGR OHD
OD FROD�

2EVHUYH TXH HO FRPDQGR *RST �UHLQLFLDOL]DFLyQ� QR ERUUD OD FROD GH HUURUHV�

� 8WLOL]DFLyQ GHO SDQHO IURQWDO�

3XOVH OD WHFOD �Local� SDUD YROYHU D OD PRGDOLGDG GH XWLOL]DFLyQ GHO
SDQHO IURQWDO VL HVWi XWLOL]DQGR OD IXHQWH GH DOLPHQWDFLyQ HQ OD PRGDOLGDG

GH XWLOL]DFLyQ UHPRWD�

(55256

6L HVWi DFWLYDGR HO DQXQFLDGRU GH ERROR� SXOVH OD WHFOD SDUD OHHU ORV

HUURUHV� 8WLOLFH HO PDQGR GH FRQWURO SDUD GHVSOD]DUVH SRU ORV Q~PHURV GH

ORV HUURUHV� 3XOVH SDUD YLVXDOL]DU HO WH[WR GHO PHQVDMH GH HUURU� 3XOVH

OD WHFOD SDUD UHGXFLU R DXPHQWDU OD YHORFLGDG GH GHVSOD]DPLHQWR SRU

HO WH[WRGH ODSDQWDOOD� 7RGRV ORVHUURUHV VHERUUDQDO VDOLU GHOPHQ~SXOVDQGR

OD WHFOD R GHMDQGR TXH WUDQVFXUUD XQ WLHPSR GH HVSHUD HQ OD SDQWDOOD

GH DSUR[LPDGDPHQWH �� VHJXQGRV�

� 8WLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR�

SYSTem:ERRor?    Lee y borra un error de la cola de errores

/RV HUURUHV WLHQHQ HO VLJXLHQWH IRUPDWR �OD FDGHQD GH HUURU SXHGH FRQWHQHU

KDVWD �� FDUDFWHUHV��

-102� ©©Syntax errorªª

Local

Store

View

View

>

>

View
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Errores de ejecución 

���� ,QYDOLG FKDUDFWHU

(Q OD FDGHQD GH FRPDQGRV VH KD GHWHFWDGR XQ FDUiFWHU QR YiOLGR� 4XL]i KD\D

LQWURGXFLGR DOJ~Q FDUiFWHU FRPR �� � R � HQ OD SDODEUD FODYH GH FRPDQGR R

GHQWUR GH XQ SDUiPHWUR�

(MHPSOR� OUTP:STAT #ON

���� 6\QWD[ HUURU

(Q OD FDGHQD GH FRPDQGRV VH KD GHWHFWDGR XQD VLQWD[LV QR YiOLGD� 4XL]i KD\D

LQWURGXFLGR XQ HVSDFLR HQ EODQFR DQWHV R GHVSXpV GH ORV GRV SXQWRV HQ OD

FDEHFHUD GHO FRPDQGR� R GHODQWH GH XQD FRPD�

(MHPSOR� VOLT:LEV   ,1

���� ,QYDOLG VHSDUDWRU

(Q OD FDGHQD GH FRPDQGRV VH KD GHWHFWDGR XQ VHSDUDGRU QR YiOLGR� 4XL]i KD\D

XWLOL]DGR XQD FRPD HQ OXJDU GH GRV SXQWRV� GH SXQWR \ FRPD R GH XQ HVSDFLR

HQ EODQFR� R TXL]i KD\D XWLOL]DGR XQ HVSDFLR HQ EODQFR HQ OXJDU GH XQD FRPD�

(MHPSOR� TRIG:SOUR,BUS o APPL 1.0 1.0

���� 'DWD W\SH HUURU

(Q OD FDGHQD GH FRPDQGRV VH KD GHWHFWR XQ WLSR GH SDUiPHWUR HUUyQHR� 4XL]i

KD\D HVSHFLILFDGR XQ Q~PHUR FXDQGR VH HVSHUDED XQD FDGHQD� R YLFHYHUVD�

���� *(7 QRW DOORZHG

(Q XQD FDGHQD GH FRPDQGRV QR HVWi SHUPLWLGR LQWURGXFLU XQ FRPDQGR GH

'LVSDUR GH (MHFXFLyQ GH *UXSR �*(7��

���� 3DUDPHWHU QRW DOORZHG

6H KDQ UHFLELGR PiV SDUiPHWURV GH ORV TXH FDEUtD HVSHUDU FRQ HVH FRPDQGR�

4XL]i KD\D LQWURGXFLGR DOJ~Q SDUiPHWUR GHPiV� R KD\D DxDGLGR XQ SDUiPHWUR

D XQ FRPDQGR TXH QR DFHSWH SDUiPHWURV�

(MHPSOR� APPL? 10

���� 0LVVLQJ SDUDPHWHU

6HKDQ UHFLELGRPHQRVSDUiPHWURVGH ORVTXHFDEUtDHVSHUDUSDUDHVHFRPDQGR�

+D RPLWLGR XQR R YDULRV SDUiPHWURV QHFHVDULRV SDUD HVH FRPDQGR�

(MHPSOR� APPL
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���� 3URJUDP PQHPRQLF WRR ORQJ

6H KD UHFLELGR XQD FDEHFHUD GH FRPDQGR TXH WHQtD PiV FDUDFWHUHV GH ORV ��

SHUPLWLGRV�

���� 8QGHILQHG KHDGHU

6H KD UHFLELGR XQ FRPDQGR QR YiOLGR SDUD HVWD IXHQWH GH DOLPHQWDFLyQ� 4XL]i

VH KD\D HTXLYRFDGR DO HVFULELU HO FRPDQGR� R TXL]i VH WUDWH GH XQ FRPDQGR QR

YiOLGR� 6L HVWi XWLOL]DQGR OD IRUPD DEUHYLDGD GHO FRPDQGR� UHFXHUGH TXH SXHGH

FRQWHQHU KDVWD FXDWUR OHWUDV�

(MHPSOR� TRIGG:DEL 3

���� ,QYDOLG FKDUDFWHU LQ QXPEHU

(Q HO Q~PHUR HVSHFLILFDGR SDUD HO YDORU GH XQ SDUiPHWUR VH KD GHWHFWDGR OD

SUHVHQFLD GH XQ FDUiFWHU QR YiOLGR�

(MHPSOR� *ESE #B01010102

���� 1XPHULF RYHUIORZ

6H KD GHWHFWDGR XQ SDUiPHWUR QXPpULFR FX\R H[SRQHQWH HUD VXSHULRU D �������

���� 7RR PDQ\ GLJLWV

6H KD GHWHFWDGR XQ SDUiPHWUR QXPpULFR FX\D PDQWLVD FRQWHQtD PiV GH ���

GtJLWRV� H[FOX\HQGR ORV FHURV D OD L]TXLHUGD�

���� 1XPHULF GDWD QRW DOORZHG

6H KD UHFLELGR XQ SDUiPHWUR QXPpULFR FXDQGR VH HVSHUDED XQD FDGHQD GH

FDUDFWHUHV�

(MHPSOR� DISP:TEXT 123

���� ,QYDOLG VXIIL[

6H HVSHFLILFy LQFRUUHFWDPHQWH XQ VXILMR SDUD XQ SDUiPHWUR QXPpULFR� 4XL]i

VH KD\D HTXLYRFDGR DO HVFULELU HO VXILMR�

(MHPSOR� TRIG:DEL 0.5 SECS

���� 6XIIL[ WRR ORQJ

(O VXILMR GH XQ SDUiPHWUR QXPpULFR FRQWHQtD GHPDVLDGRV FDUDFWHUHV�

���� 6XIIL[ QRW DOORZHG

6H UHFLELy XQ VXILMR WUDV XQ SDUiPHWUR QXPpULFR TXH QR DFHSWD VXILMRV�

(MHPSOR� STAT:QUES:ENAB 18 SEC �6(& QR HV XQ VXILMR YiOLGR��
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���� ,QYDOLG FKDUDFWHU GDWD

(O HOHPHQWR GH GDWRV GH FDUDFWHUHV FRQWHQtD XQ FDUiFWHU QR YiOLGR R HO

HOHPHQWR FRQFUHWR UHFLELGR UHVXOWy QR YiOLGR SDUD OD FDEHFHUD�

���� &KDUDFWHU GDWD WRR ORQJ

(O HOHPHQWR GH GDWRV GH FDUDFWHUHV FRQWHQtD GHPDVLDGRV FDUDFWHUHV�

���� &KDUDFWHU GDWD QRW DOORZHG

6H UHFLELy XQ SDUiPHWUR GLVFUHWR� DXQTXH VH HVSHUDED XQD FDGHQD GH

FDUDFWHUHV R XQ SDUiPHWUR QXPpULFR� &RPSUXHEH OD OLVWD GH SDUiPHWURV SDUD

HVWDU VHJXUR GH TXH HVWi XWLOL]DQGR XQ WLSR GH SDUiPHWUR YiOLGR�

(MHPSOR� DISP:TEXT ON

���� ,QYDOLG VWULQJ GDWD

6H KD UHFLELGR XQD FDGHQD GH FDUDFWHUHV QR YiOLGD� &RPSUXHEH VL KD HQFHUUDGR

OD FDGHQD GH FDUDFWHUHV HQ FRPLOODV VHQFLOODV R GREOHV�

(MHPSOR� DISP:TEXT ªON

���� 6WULQJ GDWD QRW DOORZHG

6H KD UHFLELGR XQD FDGHQD GH FDUDFWHUHV QR SHUPLWLGD SDUD HVH FRPDQGR�

&RPSUXHEH OD OLVWD GH SDUiPHWURV SDUD FHUFLRUDUVH GH TXH KD XWLOL]DGR XQ WLSR

GH SDUiPHWUR YiOLGR�

(MHPSOR� TRIG:DEL ©zeroª

���� D ���� %ORFN GDWD HUURUV

/D IXHQWH GH DOLPHQWDFLyQ QR DFHSWD GDWRV GH EORTXH�

���� D ���� ([SUHVVLRQ HUURUV

/D IXHQWH GH DOLPHQWDFLyQ QR DFHSWD H[SUHVLRQHV PDWHPiWLFDV�

���� 7ULJJHU LJQRUHG

6H KD UHFLELGR XQ FRPDQGR GH 'LVSDUR GH (MHFXFLyQ GH *UXSR �*(7� R XQ

*TRG� SHUR VH LJQRUy HO GLVSDUR� $VHJ~UHVH GH KDEHU VHOHFFLRQDGR OD IXHQWH GH
GLVSDUR HQ HO EXV \ GH TXH HO FRPDQGR INIT[:IMM] KD\D LQLFLDGR HO
VXEVLVWHPD GH GLVSDUR�

���� ,QLW LJQRUHG

6H UHFLELy XQ FRPDQGR INITiate� SHUR QR VH SXGR HMHFXWDU SRUTXH \D VH
HVWDED UHDOL]DQGR XQDPHGLFLyQ� (QYtH XQ ERUUDGR GH GLVSRVLWLYR SDUD GHWHQHU

OD PHGLFLyQ TXH VH UHDOL]D \ FRORTXH OD IXHQWH GH DOLPHQWDFLyQ HQ HVWDGR

©©LGOH

�HQ UHSRVR��
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���� 6HWWLQJV FRQIOLFW

,QGLFD TXH VH DQDOL]y VLQWiFWLFDPHQWH XQ HOHPHQWR GH GDWRV GH XQ SURJUDPD

OHJDO� SHUR TXH QR VH SXGR HMHFXWDU GHELGR DO HVWDGR DFWXDO GHO GLVSRVLWLYR�

���� 'DWD RXW RI UDQJH

(O YDORU GH XQ SDUiPHWUR QXPpULFR VH HQFXHQWUD IXHUD GHO UDQJR YiOLGR GH HVH

FRPDQGR�

(MHPSOR� TRIG:DEL -3 

���� 7RR PXFK GDWD

6H KD UHFLELGR XQD FDGHQD GH FDUDFWHUHV SHUR QR VH KD SRGLGR HMHFXWDU SRUTXH

OD ORQJLWXG GH OD FDGHQD HUD VXSHULRU D ORV �� FDUDFWHUHV� (VWH HUURU SXHGH

JHQHUDUOR HO FRPDQGR CALibration:STRing�

���� ,OOHJDO SDUDPHWHU YDOXH

6HUHFLELyXQSDUiPHWURGLVFUHWRTXHQRHUDXQDRSFLyQYiOLGDSDUDHOFRPDQGR�

3XHGH VHU TXH KD\D XWLOL]DGR XQD RSFLyQ GH SDUiPHWUR QR YiOLGD�

(MHPSOR� DISP:STAT XYZ �;<= QR HV XQD RSFLyQ YiOLGD��

���� 6HOI�WHVW IDLOHG

)DOOR HO DXWRWHVW FRPSOHWR GH OD IXHQWH GH DOLPHQWDFLyQ GHVGH HO LQWHUID]

UHPRWR �FRPDQGR *TST?�� $GHPiV GH HVWH HUURU WDPELpQ VH QRWLILFDQ HUURUHV
PiV HVSHFtILFRV GHO DXWRWHVW� &RQVXOWH WDPELpQ ©©(UURUHV GHO DXWRWHVW

� TXH

FRPLHQ]D HQ OD SiJLQD ����

���� (UURU RYHUIORZ

/D FROD GH HUURUHV HVWi OOHQD SRUTXH VH KDQ SURGXFLGR PiV GH �� HUURUHV� 1R

VH DOPDFHQDUiQPiV HUURUHV KDVWD TXH VH KD\D HOLPLQDGR ORV HUURUHV GH OD FROD�

/D FROD GH HUURU VH ERUUD DO FRUWDU OD DOLPHQWDFLyQ R GHVSXpV GH OD HMHFXFLyQ

GHO FRPDQGR *CLS �ERUUDU HVWDGR��

���� 4XHU\ ,17(55837('

6H UHFLELy XQ FRPDQGRTXHHQYLDEDGDWRV DO EXIIHU GH VDOLGD� SHUR pVWH FRQWHQtD

GDWRV GH XQ FRPDQGR DQWHULRU �ORV GDWRV DQWHULRUHV QR VH VREUHVFULEHQ�� (O

EXIIHU GH VDOLGD VH ERUUD DO FRUWDU OD DOLPHQWDFLyQ� R GHVSXpV GH HMHFXWDUVH XQ

FRPDQGR *RST �UHLQLFLDOL]DFLyQ��
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���� 4XHU\ 817(50,1$7('

/D IXHQWH GH DOLPHQWDFLyQ VH GLUHFFLRQDED SDUD KDEODU �HV GHFLU� SDUD HQYLDU

GDWRV D WUDYpV GHO LQWHUID]� SHUR QR VH KD UHFLELGR QLQJ~Q FRPDQGR TXH HQYtH

GDWRV DO EXIIHU GH VDOLGD� 3RU HMHPSOR� SXHGH KDEHU HMHFXWDGR XQ FRPDQGR

APPLy �TXHQR JHQHUD GDWRV� \ D FRQWLQXDFLyQ KDEHU LQWHQWDGR XQD LQVWUXFFLyQ
ENTER SDUD OHHU ORV GDWRV GHVGH HO LQWHUID] UHPRWR�

���� 4XHU\ '($'/2&.('

6H UHFLELy XQ FRPDQGR TXH JHQHUDED GHPDVLDGRV GDWRV SDUD FDEHU HQ HO EXIIHU

GH VDOLGD� \ HO EXIIHU GH HQWUDGD HVWi OOHQR� 3URVLJXH OD HMHFXFLyQ GHO FRPDQGR�

SHUR VH SLHUGHQ WRGRV ORV GDWRV�

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

(O FRPDQGR *IDN? GHEH VHU HO ~OWLPR FRPDQGR GH LQWHUURJDFLyQ GHQWUR GH
XQD FDGHQD GH FRPDQGRV�

(MHPSOR� *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����

+D\ WUHV FRPDQGRV TXH VyOR VH SXHGHQ HMHFXWDU FRQ HO LQWHUID] 56�����

SYSTem:LOCal� SYSTem�REMote \ SYSTem:RWLock�

��� ,QSXW EXIIHU RYHUIORZ

��� 2XWSXW EXIIHU RYHUIORZ

��� &RPPDQG QRW DOORZHG LQ ORFDO

'HEH HMHFXWDU VLHPSUH HO FRPDQGR SYSTem:REMote DQWHV GH HQYLDU RWURV
FRPDQGRV D WUDYpV GHO LQWHUID] 56�����
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Errores del autotest 

/RV VLJXLHQWHV HUURUHV LQGLFDQ IDOORV TXH SXHGHQ SURGXFLUVH GXUDQWH HO

DXWRWHVW� 6L GHVHD PiV LQIRUPDFLyQ FRQVXOWH OD ,QIRUPDFLyQ GH 6HUYLFLR�

��� )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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5

Errores de calibración 

/RV VLJXLHQWHV HUURUHV LQGLFDQ IDOORV TXH SXHGHQ SURGXFLUVH GXUDQWH OD

FDOLEUDFLyQ� 6L GHVHD PiV LQIRUPDFLyQ FRQVXOWH OD *XtD GH 6HUYLFLR�

��� &DO VHFXULW\ GLVDEOHG E\ MXPSHU

6H KD GHVDFWLYDGR OD IXQFLyQ GH FyGLJR GH VHJXULGDG GH FDOLEUDFLyQ PHGLDQWH

XQ SXHQWH HQ HO LQWHULRU GH OD IXHQWH GH DOLPHQWDFLyQ� (Q VX FDVR HVWH HUURU

DSDUHFHUi DO HQFHQGHU OD IXHQWH GH DOLPHQWDFLyQ� SDUD DGYHUWLUOH TXH OD IXHQWH

GH DOLPHQWDFLyQ HVWi GHVSURWHJLGD�

��� &DO VHFXUHG

/D IXHQWH GH DOLPHQWDFLyQ HVWi SURWHJLGD IUHQWH D FDOLEUDFLRQHV�

��� ,QYDOLG VHFXUH FRGH

$O LQWHQWDU SURWHJHU R GHVSURWHJHU OD IXHQWH GH DOLPHQWDFLyQ VH UHFLELy XQ

FyGLJRGH VHJXULGDGGH FDOLEUDFLyQ LQFRUUHFWR�'HEHUi XWLOL]DU HOPLVPRFyGLJR

GH VHJXULGDG SDUD GHVSURWHJHU OD IXHQWH GH DOLPHQWDFLyQ TXH HO TXH VH XWLOL]y

SDUD SURWHJHUOD� \ YLFHYHUVD� (O FyGLJR GH VHJXULGDG SXHGH FRQWHQHU KDVWD XQ

Pi[LPR GH ��� FDUDFWHUHV DOIDQXPpULFRV�

��� 6HFXUH FRGH WRR ORQJ

6H UHFLELy XQ FyGLJR GH VHJXULGDG TXH WHQtD PiV GH �� FDUDFWHUHV�

��� &DO DERUWHG

6H KD DQXODGR XQD FDOLEUDFLyQ HQ PDUFKD DO SXOVDU FXDOTXLHU WHFOD GHO SDQHO

IURQWDO� DO HQYLDU XQ ERUUDGR GH GLVSRVLWLYR R DO FDPELDU HO HVWDGR ORFDO�UHPRWR

GHO LQVWUXPHQWR�

��� &DO YDOXH RXW RI UDQJH

(OYDORUGHFDOLEUDFLyQHVSHFLILFDGR �CALibration:VALue�QRHVYiOLGRSDUD
OD IXQFLyQ GH PHGLFLyQ \ HO UDQJR DFWXDOHV�

��� &DO RXWSXW GLVDEOHG

6H KD DERUWDGR OD FDOLEUDFLyQ PHGLDQWH HO HQYtR GHO FRPDQGR OUTP OFF
GXUDQWH OD FDOLEUDFLyQ GH XQD VDOLGD�

��� %DG '$& FDO GDWD

/DV FRQVWDQWHV GH FDOLEUDFLyQ '$& HVSHFLILFDGDV �CAL:VOLT R CAL:CURR�
VH HQFXHQWUDQ IXHUD GH UDQJR� 7HQJD SUHVHQWH TXH ODV QXHYDV FRQVWDQWHV GH

FDOLEUDFLyQ QR HVWiQ DOPDFHQDGDV HQ OD PHPRULD QR YROiWLO�
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��� %DG UHDGEDFN FDO GDWD

/DV FRQVWDQWHV GH FDOLEUDFLyQ HVSHFLILFDGDV� UHFRJLGDV HQ OD UHOHFWXUD GH

FRPSUREDFLyQ �CAL:VOLT R CAL:CURR� VH HQFXHQWUDQ IXHUD GH UDQJR� 7HQJD
SUHVHQWH TXH ODV QXHYDV FRQVWDQWHV GH FDOLEUDFLyQ QR HVWiQ DOPDFHQDGDV HQ OD

PHPRULD QR YROiWLO�

��� %DG 293 FDO GDWD

/DFRQVWDQWHGHFDOLEUDFLyQGHSURWHFFLyQ FRQWUD VREUHWHQVLyQ VHHQFXHQWUD IXHUD

GH UDQJR� 7HQJD SUHVHQWH TXH ODV QXHYDV FRQVWDQWHV GH FDOLEUDFLyQ QR HVWiQ

DOPDFHQDGDV HQ OD PHPRULD QR YROiWLO�

��� &DO 293 VWDWXV HQDEOHG

6H DFWLYD HO HVWDGR GH SURWHFFLyQ FRQWUD VREUHWHQVLyQ� 'HEH FRQILJXUDU HVWH

HVWDGR HQ 2)) DQWHV \ GXUDQWH OD FDOLEUDFLyQ�

��� *DLQ RXW RI UDQJH IRU *DLQ (UURU &RUUHFWLRQ

/D LQFOLQDFLyQ GH OD JDQDQFLD GH '$& VH HQFXHQWUD IXHUD GH UDQJR� (O KDUGZDUH

IDOOD�

��� &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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(O SUHVHQWH FDStWXOR LQFOX\H GRV SURJUDPDV GH DSOLFDFLyQ TXH XWLOL]DQ HO

LQWHUID] UHPRWR� (VWRV HMHPSORV OH D\XGDUiQ D GHVDUUROODU SURJUDPDV SDUD VX

SURSLD DSOLFDFLyQ� (Q HO &DStWXOR �� �5HIHUHQFLD VREUH HO ,QWHUID] 5HPRWR�� TXH

FRPLHQ]DHQ ODSiJLQD��� VH LQFOX\HXQDUHODFLyQGH OD VLQWD[LVGH ORVFRPDQGRV

6&3, �&RPDQGRV(VWiQGDU SDUD ,QVWUXPHQWRV 3URJUDPDEOHV� GLVSRQLEOHV SDUD

OD SURJUDPDFLyQ GH OD IXHQWH GH DOLPHQWDFLyQ�

7RGRV ORV HMHPSORV GH SURJUDPDV KDQ VLGR SUREDGRV HQ XQ 3& FRQ:LQGRZV


���� :LQGRZV

�� R :LQGRZV


17 ���� /RV HMHPSORV SXHGHQ XWLOL]DUVH FRQ

*3,% �,((( ���� R 56����� 3HUR ORV HMHPSORV GLVHxDGRV SDUD XWLOL]DU FRQ HO

LQWHUID] 56���� QR IXQFLRQDQ FRQ :LQGRZV ���� 3DUD HVWRV HMHPSORV HV

QHFHVDULR XQ FRQWURODGRU 9,6$ �9LUWXDO ,QVWUXPHQW 6RIWZDUH $UFKLWHFWXUH�

$UTXLWHFWXUDGH6RIWZDUHGH ,QVWUXPHQWR9LUWXDO� FRQVX WDUMHWD3&*3,%�'HEH

WHQHU LQVWDODGR HO DUFKLYR §YLVD�GOO¨ SDUD :LQGRZV

��� R §YLVD���GOO¨ SDUD

:LQGRZV

�� R :LQGRZV


17 ��� HQ HO GLUHFWRULR c:\windows\system SDUD TXH

ORV HMHPSORV GH HVWH FDStWXOR IXQFLRQHQ FRUUHFWDPHQWH� (VWRV HMHPSORV

UHFRUUHQ WHQVLRQHV \ UHDOL]DQ ODV OHFWXUDV GH OD FRUULHQWH FRUUHVSRQGLHQWH SDUD

FDUDFWHUL]DU XQ GLRGR GH SRWHQFLD�
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6

Ejemplo para C y C++

(O VLJXLHQWH HMHPSOR GHO SURJUDPD & PXHVWUD HO HQYtR \ UHFHSFLyQ GH OD (�6

IRUPDWHDGD� H[SOLFD FyPR XWLOL]DU ORV FRPDQGRV 6&3, SDUD HO LQVWUXPHQWR FRQ

OD IXQFLRQDOLGDG 9,6$ H LQFOX\H FDSWXUD GH HUURUHV� 3DUD REWHQHU PiV

LQIRUPDFLyQ VREUH OD (�6 QR IRUPDWHDGD \ OD FDSWXUD GH HUURUHV� FRQVXOWH OD

Guía del Usuario GH $JLOHQW 7HFKQRORJLHV 9,6$�

(O VLJXLHQWH HMHPSOR GH SURJUDPDFLyQ& HVWi HVFULWR HQ0LFURVRIW

9LVXDO &��

YHUVLyQ ����� XWLOL]DQGR HO WLSR GHSUR\HFWR §4XLFN:LQ DSSOLFDWLRQªª \ HOPRGHOR

GH PHPRULD DPSOLD \ HQ &�� YHUVLyQ ��[ R ���� XWLOL]DQGR HO WLSR GH SUR\HFWR

§:LQGRZV �� DSSOLFDWLRQªª� $VHJ~UHVH GH PRYHU ORV DUFKLYRV §YLVD�OLE

�:LQGRZV

���� R YLVD���OLE �:LQGRZV


���17�¨ \ §YLVD�K¨ D ORV GLUHFWRULRV

GH GHVDUUROOR OLE H LQFOXGH� (VWRV VH HQFXHQWUDQ QRUPDOPHQWH HQ HO GLUHFWRULR

c:\vxipnp\win(win95 R winnt)\lib\msc R c:\vxipnp\win (win95 R winnt)\include�

Diode.c

/*Diode.C
Este ejemplo aumenta la tensión de la fuente de alimentación paso a paso hasta 11 tensiones 

   y mide la respuesta de corriente. Imprime el aumento de tensión y la respuesta de  
   corriente con formato de tabla. Observe que la dirección GPIB es la dirección por defecto 
   procedente de fábrica para la fuente de alimentación.*/

#include <visa.h>
#include <stdio.h>
#include <string.h>
#include <time.h>
#include <conio.h>
#include <stdlib.h>

ViSession defaultRM; /* Id. del administrador de recursos */
ViSession power_supply; /* Identifique la fuente de alimentación */
int bGPIB = 1; /* Establezca el nº en 0 para utilizarlo con RS-232 */
long ErrorStatus; /* Código de error VISA */
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;    /* Valor de tensión enviada a la fuente de alim. */
char Buffer[256]; /* Cadena devuelta de la fuente de alim. */
double current; /* Valor de salida de corriente de fuente de alim. */

Continúa en la pág. siguiente
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OpenPort();

/* Consulte la id. de la fuente de alim., lea la respuesta e imprímala */
sprintf(Buffer,"*IDN?");
SendSCPI(Buffer);
printf("Instrument identification string:\n %s\n\n",Buffer);

SendSCPI("*RST"); /* Ajuste la condición de encendido */
SendSCPI("Current 2"); /* Ajuste el límite de corriente a 2A */
SendSCPI("Output on"); /* Active la salida */

printf("Voltage Current\n\n"); /* Imprima encabezado */

/*Suba de 0,6 a 0,8 voltios en 0,02 pasos */
for(voltage = 0.6; voltage <=0.8001; voltage +=0.02)
{

printf("%.3f",voltage); /* Visualice tensión diodo*/
/* Ajuste tensión de salida */
ErrorStatus = viPrintf(power_supply,"Volt %f\n",voltage);
if(!bGPIB)

delay(500);/* 500 mseg esperando puerto RS-232*/
CheckError("Unable to set voltage");
/* Mida corriente de salida */
ErrorStatus = viPrintf(power_supply,"Measure:Current?\n");
CheckError("Unable to write device");
delay(500); /* Deje que la salida espere 500 mseg */
/* Recupere lectura */
ErrorStatus = viScanf(power_supply,"%lf",&current);
CheckError("Unable to read voltage");
printf("%6.4f\n",current); /* Visualice corriente de diodo */

}
SendSCPI("Output off"); /* Desactive la salida  */
ClosePort();

}

/* Cree la dirección necesaria para abrir la comunicación con la tarjeta GPIB o RS-232.*/
/* El formato de dirección es del tipo: "GPIB0::5::INSTR". */
/* Para usar interfaz RS-232 con puerto COM1, cámbielo al formato de dirección */
/* "ASRL1::INSTR" */

void OpenPort()
{

char GPIB_Address[3];
char COM_Address[2];
char VISA_address[40]; /* Complete dirección VISA enviada a tarjeta  */

if(bGPIB)
strcpy(GPIB_Address,"5"); /* Seleccione dirección GPIB entre 0 y 30*/

else
strcpy(COM_Address,"1"); /* Ajuste el nº a 2 para puerto COM2 */

Continúa en la pág. siguiente
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if(bGPIB){  /* Para usar con dirección GPIB 7, use formato dirección "GPIB::7::INSTR"*/
strcpy(VISA_address,"GPIB::");
strcat(VISA_address,GPIB_Address);
strcat(VISA_address,"::INSTR");

}
else{   /* Para usar con puerto COM2, use formato de dirección "ASRL2::INSTR"       */

strcpy(VISA_address,"ASRL");
strcat(VISA_address,COM_Address);
strcat(VISA_address,"::INSTR");

}

/* Abra sesión comunicación con fuente de alim. */
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); /* La unidad es el milisegundo */

pdest = strchr(commandString, ’?’); /* Busque comando consulta   */
if( pdest != NULL ){

ErrorStatus = viScanf(power_supply,"%s",&ReadBuffer);
CheckError("Can’t Read From Driver");
strcpy(pString,ReadBuffer);

}
}

void ClosePort()
{

/* Cierre puerto de comunicación */
viClose(power_supply);
viClose(defaultRM);

}

Continúa en la pág. siguiente
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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() ) ;

}

Fin del programa
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Ejemplo para Excel 97

(VWD VHFFLyQ FRQWLHQH HO SURJUDPD GH HMHPSOR HVFULWR FRQ 0DFURV GH ([FHO

�9LVXDO %DVLF

IRU $SSOLFDWLRQV� SDUD FRQWURODU OD IXHQWH GH DOLPHQWDFLyQ�

&RQ ([FHO� SXHGH WRPDU HO YDORU GH XQD FHOGD GH XQD KRMD GH FiOFXOR� HQYLDUOR

D OD IXHQWH GH DOLPHQWDFLyQ \� D FRQWLQXDFLyQ� UHJLVWUDU OD UHVSXHVWD HQ OD KRMD

GH WUDEDMR� (O HMHPSOR TXH DSDUHFH D FRQWLQXDFLyQ FDUDFWHUL]D XQ FRPSRQHQWH

HQ ORV WHUPLQDOHV GH OD IXHQWH GH DOLPHQWDFLyQ� (VWH HMHPSOR OHH �� WHQVLRQHV

GH XQD KRMD GH WUDEDMR� SURJUDPD OD IXHQWH GH DOLPHQWDFLyQ D HVD WHQVLyQ \� D

FRQWLQXDFLyQ� OHH OD FRUULHQWH� (O YDORU GH OD FRUULHQWH VH UHJLVWUD MXQWR D OD

WHQVLyQ HQ OD KRMD GH FiOFXOR�

Resultado del /D VLJXLHQWH WDEODPXHVWUD HO UHVXOWDGR GHO SURJUDPDGH HMHPSOR TXH FRPLHQ]D

HQ OD SiJLQD ��� SDUD FDUDFWHUL]DU XQ GLRGR� �1~PHUR GH SDUWH $JLOHQW� �����

����� 1~PHUR GH SDUWH GHO IDEULFDQWH� 085���� 0RWRUROD

&R��

Programa
ejemplo
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3DUD HVFULELU XQD PDFUR GH ([FHO� HQ SULPHU OXJDU� GHEH DEULU XQ PyGXOR HQ

([FHO� 9D\D DO PHQ~ 9HU� HOLMD %DUUDV GH KHUUDPLHQWDV \� D FRQWLQXDFLyQ�

VHOHFFLRQH &XDGUR GH FRQWUROHV� $SDUHFHUi HO FXDGUR GH GLiORJR &XDGUR GH

FRQWUROHV� 6HOHFFLRQH HO %RWyQ GH FRPDQGR � GHO FXDGUR GH GLiORJR� +DJD FOLF

HQ OD FHOGD $� \ DUUiVWUHOD SRU OD FHOGD %�� 6H FUHD HO FXDGUR

§%RWyQGHFRPDQGR�¨� 3DUD PRGLILFDU HO QRPEUH GHO ERWyQ� KDJD FOLF VREUH pO

FRQ HO ERWyQ GHUHFKR GHO UDWyQ \� D FRQWLQXDFLyQ� VHOHFFLRQH 3URSLHGDGHV�

$SDUHFHUi HO FXDGUR GH GLiORJR 3URSLHGDGHV� (Q HO FXDGUR 3URSLHGDGHV�

FDPELH HO §�QRPEUH�¨ \ HO §WtWXOR¨ D §'LRGR¨� 3DUD UHDOL]DU HO HMHUFLFLR GH

HMHPSOR VREUH OD FDUDFWHUL]DFLyQ GH XQ GLRGR� HVFULED §7HQVLyQ¨ HQ OD FHOGD $�

\ §$FWXDO¨ HQ OD FHOGD %�� (Q OD FHOGD $� HVFULED ���� 5HOOHQH ODV FHOGDV GH OD

$� D OD $�� HQ LQFUHPHQWRV GH ����� GHPDQHUD TXH HQ OD FHOGD $�� DSDUH]FD ����

3DUD LQWURGXFLU HO HMHPSOR GHPDFUR §'LRGR¨ HQ HVWD VHFFLyQ� YD\D DOPHQ~9HU�

HOLMD %DUUDV GH KHUUDPLHQWDV \� D FRQWLQXDFLyQ� HO LFRQR (GLWRU GH 9LVXDO

%DVLF� $SDUHFHUi OD §9HQWDQD GH FyGLJRV¨� 'HVSXpV� HVFULED HO WH[WR WDO FRPR

VH PXHVWUD HQ OD SiJLQD ��� HQ OD YHQWDQD §>0yGXOR� �FyGLJR�@¨� 3DUD

LQWURGXFLU OD GHFODUDFLyQ SDUD:LQGRZV

���17� YD\D DO PHQ~ ,QVHUWDU \ HOLMD

0yGXOR� $SDUHFHUi OD §YHQWDQD 0yGXOR¨� $ FRQWLQXDFLyQ� HVFULED HO WH[WR WDO

FRPR VH PXHVWUD HQ OD SiJLQD ���� (VWH PyGXOR FRQILJXUDUi WRGR OR QHFHVDULR

SDUD SRGHU FRPXQLFDUVH FRQ OD IXHQWH GH DOLPHQWDFLyQ SRU HO LQWHUID]� (OLMD HO

LQWHUID] TXH GHVHH HVWDEOHFLHQGR §E*3,% ¨ HQ §7UXH¨ R §)DOVH¨ \ FDPELH OD

GLUHFFLyQ *3,% R HO SXHUWR 56���� GH OD UXWLQD §2SHQ3RUW� �ªª TXH VH LQFOX\H HQ

HO PyGXOR�

3DUD HMHFXWDU ODPDFUR� YXHOYD D OD YHQWDQD([FHO� VHOHFFLRQH HO ERWyQ(MHFXWDU

PDFUR HQ HO FXDGUR GH GLiORJR \ HOLMD HO QRPEUH GH OD PDFUR� D FRQWLQXDFLyQ

KDJD FOLF HQ HO ERWyQ (MHFXWDU� /D IXHQWH GH DOLPHQWDFLyQ VH UHLQLFLDUi HQ OD

FRQGLFLyQGHHQFHQGLGR\� GHVSXpV� LUiSDVDQGRSRU ODV WHQVLRQHVHVSHFLILFDGDV

HQ OD KRMD GH WUDEDMR� 'HVSXpV GH FDGD SDVR VH PLGH OD FRUULHQWH \ VH UHJLVWUD

HQ OD KRMD GH WUDEDMR�

5HDOLFH ORV FDPELRV QHFHVDULRV SDUD DMXVWDU OD DSOLFDFLyQ HQ HO PyGXOR

§'LRGRªª� 'HEH LQWURGXFLU OD LQIRUPDFLyQ HQ ORVPyGXORV H[DFWDPHQWH FRPR VH

PXHVWUD DTXt R� GH OR FRQWUDULR� VH JHQHUDUi XQ HUURU� 6L VH SURGXFHQ YDULRV

HUURUHV GHO VLVWHPD PLHQWUDV LQWHQWD HMHFXWDU XQD PDFUR� HV SRVLEOH TXH WHQJD

TXH UHLQLFLDU HO 3& SDUD FRQVHJXLU TXH HO SXHUWR *3,% R HO SXHUWR 56����

IXQFLRQHQ FRUUHFWDPHQWH�

N o t a   Para utilizar el ejemplo con Windows  3.1, tendrá que modificar las declaraciones 
de la parte superior del módulo. Cambie ‘visa32.dll’ por visa.dll’ en todas las 
declaraciones.
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Macro Diodo

'""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
' Esta es la subrutina ejecutada en primer lugar. Modifíquela de manera que se ajuste 
' a sus necesidades. Para cambiar la dirección GPIB, vaya el módulo OpenPort y
' modifique la variable GPIB_Address = "5” a la dirección GPIB requerida.
' Para cambiar el puerto RS-232, vaya al módulo OpenPort y cambie la 
' variable COM_Address = "1” al puerto requerido
'""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
Global defaultRM As Long    ' Id. del administrador de recursos para VISA GPIB
Global power_supply As Long ' Identifica la fuente de alimentación
Global bGPIB As Boolean     ' Uso de un indicador de GPIB o RS-232
Global ErrorStatus As Long  ' Código de error VISA

Sub Diode_Click()
    Range("B5:B15").ClearContents
    Dim I As Integer
    bGPIB = True   ' Para utilizar RS-232, establezca bGPIB en falso
    OpenPort
    SendSCPI "*RST" ' Ajuste la condición de encendido 
    SendSCPI "Output on" ' Active la salida
    For I = 5 To 15
        SendSCPI "Volt " & Str$(Cells(I, 1))
        Cells(I, 2) = Val(SendSCPI("Meas:Current?"))
    Next I
    SendSCPI "Output off" ' Desactive la salida
    ClosePort
End Sub

Private Function OpenPort()
    Dim GPIB_Address As String
    Dim COM_Address As String
    
    If bGPIB Then
        GPIB_Address = "5"    ' Seleccione la dirección GPIB de 0 a 30
    Else
        COM_Address = "1"     ' Establezca el nº en 2 para el puerto COM2
    End If
    ErrorStatus = viOpenDefaultRM(defaultRM)    ' Abra la sesión VISA
    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

Continúa en la pág. siguiente
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'*********************************************************************************
' Esta rutina envía una cadena de comando SCPI al puerto GPIB o al puerto RS-232.
' Si el comando contiene una interrogación, se lee la respuesta y se devuelve
'*********************************************************************************
Private Function SendSCPI(command As String) As string
    Dim commandString  As String ' Comando pasa a fuente alim.
    Dim ReturnString As String ' Almacene la cadena devuelta
    Dim crlfpos As Integer ' Ubicación de cualquier valor cero en Búfer Lectura 
    Dim ReadBuffer As String * 512 ' Búfer utilizado para cadena devuelta 
    Dim actual As Long ' Número de caracteres enviado/devuelto
    commandString = command & Chr$(10)   ' El instrumentado por línea de alimentación 
    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

Fin del programa
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Declaración para Windows 3.1

'****************************************************************************************
' Esta rutina necesita el archivo VISA.dll, que normalmente se encuentra en el directorio 
' c:\windows\system. Generalmente, existen declaraciones adicionales para VISA.DLL en 
' el archivo visa.bas del directorio c:\vxipnp\win31\include del PC. Esta rutina utiliza 
' la Biblioteca VTL para enviar comandos a un instrumento. Existe una descripción de 
' estos y otros comandos adicionales VTL en el libro Visa Transition Library de 
' Agilent Technologies, Nº de parte Agilent 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

Declaración para Windows 95/NT 4.0

'****************************************************************************************
' Por lo general, existen declaraciones adicionales para VISA32.DLL en el archivo visa32.bas 
' del directorio c:\vxipnp\win95(o winNT)\include de su PC. Véase también el manual VISA
'***************************************************************************************
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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(Q HVWH FDStWXOR VH GHVFULEH HO IXQFLRQDPLHQWR EiVLFR GH ODV IXHQWHV GH

DOLPHQWDFLyQ OLQHDOHV \ HO GH HVWD IXHQWH GH DOLPHQWDFLyQ� 7DPELpQ SXHGH

HQFRQWUDU LQIRUPDFLyQ TXH OH D\XGDUi D FRPSUHQGHU PHMRU ODV FDUDFWHUtVWLFDV

GH VDOLGD GH HVWD IXHQWH GH DOLPHQWDFLyQ� DVt FRPR GH XQD IXHQWH GH

DOLPHQWDFLyQ LGHDO� (VWH FDStWXOR FRQVWD GH ODV VHFFLRQHV VLJXLHQWHV�

� ,QWURGXFFLyQ VREUH HO IXQFLRQDPLHQWR GH OD IXHQWH GH DOLPHQWDFLyQ�

SiJLQD ���

� &DUDFWHUtVWLFDV GH VDOLGD� SiJLQD ���

� &yPR DPSOLDU HO UDQJR GH WHQVLyQ \ FRUULHQWH� SiJLQD ���

� 3URJUDPDFLyQ UHPRWD� SiJLQD ���
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Introducción al funcionamiento de la fuente de alimentación 

(OPRGHOR EiVLFR GH GLVHxR GH ODV IXHQWHV GH DOLPHQWDFLyQ FRQVLVWH HQ FRORFDU

XQ HOHPHQWR GH FRQWURO HQ VHULH FRQ HO UHFWLILFDGRU \ HO GLVSRVLWLYR GH FDUJD�

/D ILJXUD ��� PXHVWUD XQ HVTXHPD VLPSOLILFDGR GH XQD IXHQWH GH DOLPHQWDFLyQ

UHJXODGD FRQ XQ HOHPHQWR HQ VHULH� HQ HO TXH VH UHSUHVHQWD HO SUHUUHJXODGRU

FRQWURODGR SRU IDVHV FRPR XQ FRQPXWDGRU GH DOLPHQWDFLyQ \ HO HOHPHQWR HQ

VHULH VH GLEXMD FRPR XQD UHVLVWHQFLD YDULDEOH� (O SUHUUHJXODGRU FRQWURODGR SRU

IDVHV UHGXFH DO PtQLPR OD SRWHQFLD GLVLSDGD HQ HO HOHPHQWR HQ VHULH

PDQWHQLHQGR EDMD \ FRQVWDQWH OD FDtGD GH WHQVLyQ HQ GLFKR HOHPHQWR� /RV

FLUFXLWRV GH FRQWURO GH UHDOLPHQWDFLyQ FRQWURODQ GH PDQHUD FRQWLQXD OD VDOLGD

\ DMXVWDQ OD UHVLVWHQFLD HQ VHULH SDUDPDQWHQHU XQD WHQVLyQ GH VDOLGD FRQVWDQWH�

'DGR TXH OD UHVLVWHQFLD YDULDEOH GH OD ILJXUD ��� HV HQ UHDOLGDG XQR R PiV

WUDQVLVWRUHV GH SRWHQFLD TXH IXQFLRQDQ HQ PRGR OLQHDO �FODVH $�� ODV IXHQWHV

GH DOLPHQWDFLyQ SURYLVWDV GH HVWH WLSR GH UHJXODGRU VXHOHQ UHFLELU

IUHFXHQWHPHQWH OD GHQRPLQDFLyQ GH IXHQWHV GH DOLPHQWDFLyQ OLQHDOHV� /DV

IXHQWHV GH DOLPHQWDFLyQ OLQHDOHV SUHVHQWDQ PXFKDV YHQWDMDV� RIUHFLHQGR

QRUPDOPHQWH HO VLVWHPD PiV VHQFLOOR \ HILFD] GH VDWLVIDFHU XQRV UHTXLVLWRV GH

DOWDV SUHVWDFLRQHV \ EDMD SRWHQFLD�

Figura 7-1. Diagrama de fuente de alimentación serie sencilla

(VWD IXHQWH GH DOLPHQWDFLyQ GLVSRQH GH GRV UDQJRV� XQD WHQVLyQPiV DOWD D XQD

FRUULHQWH LQIHULRU R XQD FRUULHQWH PiV DOWD D XQD WHQVLyQ LQIHULRU� /DV IXHQWHV

GH DOLPHQWDFLyQ FRQ XQ ~QLFR UDQJR VyOR SXHGHQ SURSRUFLRQDU SRWHQFLD

Pi[LPD HQ ORV YDORUHV Pi[LPRV GH WHQVLyQ \ FRUULHQWH� (VWD IXHQWH SXHGH

SURSRUFLRQDU XQD SRWHQFLD GH VDOLGD TXH HVWi FHUFDQD DOPi[LPR HQ FXDOTXLHUD

GH ORV GRV UDQJRV� (O SUHUUHJXODGRU GH HVWD IXHQWH GH DOLPHQWDFLyQ XWLOL]D

FRQPXWDGRUHV GH FRQWDFWR GH HVWDGR VyOLGR HQ HO VHFXQGDULR GHO

WUDQVIRUPDGRU GHSRWHQFLD�(VWD WpFQLFD UHVXOWD PX\HILFD] D ODKRUD GH UHGXFLU

OD SRWHQFLD GLVLSDGD HQ HO HOHPHQWR HQ VHULH�
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(Q WpUPLQRV GH SUHVWDFLRQHV� ODV IXHQWHV GH DOLPHQWDFLyQ UHJXODGDV OLQHDOHV

SUHVHQWDQSURSLHGDGHVGHUHJXODFLyQGHJUDQSUHFLVLyQ� UHVSRQGLHQGRFRQJUDQ

UDSLGH] D ODV YDULDFLRQHV TXH VH SURGX]FDQ HQ OD OtQHD \ HQ OD FDUJD� 3RU

FRQVLJXLHQWH� VX WLHPSR GH UHJXODFLyQ GH OtQHD \ GH FDUJD \ HO WLHPSR GH

UHVWDEOHFLPLHQWR WUDQVLWRULR VRQ VXSHULRUHV D ORV GH RWUDV IXHQWHV GH

DOLPHQWDFLyQ TXH HPSOHDQ RWUDV WpFQLFDV GH UHJXODFLyQ� (VWDV IXHQWHV WDPELpQ

PXHVWUDQ XQRV EDMRV QLYHOHV GH UL]DGR \ UXLGR� VRQ WROHUDQWHV DQWH FDPELRV GH

OD WHPSHUDWXUD DPELHQWDO \� GDGD OD VHQFLOOH] GH VXV FLUFXLWRV� SUHVHQWDQ XQD

JUDQ ILDELOLGDG�

/D IXHQWH GH DOLPHQWDFLyQ FRQWLHQHXQD IXHQWH UHJXODGD OLQHDO� (VWi FRQWURODGD

SRU XQ FLUFXLWR GH FRQWURO TXH SURSRUFLRQD WHQVLyQ SDUD SURJUDPDU ODV VDOLGDV�

/D IXHQWH HQYtD D ORV FLUFXLWRV GH FRQWURO WHQVLRQHV TXH UHSUHVHQWDQ ODV VDOLGDV

GH ORV WHUPLQDOHV� /RV FLUFXLWRV GH FRQWURO UHFLEHQ LQIRUPDFLyQ SURFHGHQWH GHO

SDQHO IURQWDO� \ HQYtDQ VX LQIRUPDFLyQ D OD SDQWDOOD� 'H PDQHUD VHPHMDQWH� ORV

FLUFXLWRV GH FRQWURO �KDEODQ� FRQ HO LQWHUID] UHPRWR VREUH HQWUDGDV \ VDOLGDV

FRQ ORV LQWHUIDFHV *3,% \ 56����� (O LQWHUID] UHPRWR HVWi SXHVWR D WLHUUD \ HVWi

ySWLFDPHQWH DLVODGR GHO FLUFXLWR GH FRQWURO \ GH OD IXHQWH GH DOLPHQWDFLyQ�

  Figura 7-2. Diagrama de bloques de la fuente de alimentación en el que se 
muestra el aislamiento óptico

GPIB

RS-232
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Características de salida

8QD IXHQWH GH DOLPHQWDFLyQ GH WHQVLyQ FRQVWDQWH LGHDO WHQGUtD XQD LPSHGDQFLD

GH VDOLGD GH FHUR HQ WRGDV ODV IUHFXHQFLDV� 'H HVWH PRGR� WDO FRPR VH PXHVWUD

HQ OD ILJXUD ���� OD WHQVLyQ SHUPDQHFHUtD SHUIHFWDPHQWH FRQVWDQWH D SHVDU GH

FXDOTXLHU FDPELR HQ OD FRUULHQWH GH VDOLGD H[LJLGR SRU OD FDUJD�

Figura 7-3. Fuente de alimentación            Figura 7-4. Fuente de alimentación 
                   de tensión constante ideal                                             de corriente constante ideal

/D IXHQWH GH DOLPHQWDFLyQ GH FRUULHQWH FRQVWDQWH LGHDO SUHVHQWD XQD

LPSHGDQFLDGHVDOLGD LQILQLWD HQ WRGDV ODV IUHFXHQFLDV�'HHVWHPRGR� \ WDO FRPR

UHIOHMD OD ILJXUD ���� OD IXHQWH GH DOLPHQWDFLyQ GH FRUULHQWH FRQVWDQWH LGHDO

UHFLELUtD XQ FDPELR HQ OD LPSHGDQFLD PRGLILFDQGR VX WHQVLyQ GH VDOLGD HQ OD

SURSRUFLyQ QHFHVDULD SDUD PDQWHQHU VX FRUULHQWH GH VDOLGD HQ XQ YDORU

FRQVWDQWH�

/D VDOLGD GH OD IXHQWH GH DOLPHQWDFLyQ SXHGH IXQFLRQDU WDQWR HQ OD PRGDOLGDG

GH WHQVLyQ FRQVWDQWH �&9� FRPR HQ OD PRGDOLGDG GH FRUULHQWH FRQVWDQWH �&&��

(Q GHWHUPLQDGDV FRQGLFLRQHV GH IDOOR� OD IXHQWH GH DOLPHQWDFLyQ QR SRGUi

IXQFLRQDU HQ OD PRGDOLGDG &9 R &&� \ SHUGHUi OH UHJXODFLyQ�
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/D ILJXUD ��� PXHVWUD ODV PRGDOLGDGHV GH IXQFLRQDPLHQWR GH OD VDOLGD GH OD

IXHQWH GH DOLPHQWDFLyQ� (O SXQWR GH IXQFLRQDPLHQWR GH XQD IXHQWH VH VLWXDUi

SRU HQFLPD R SRU GHEDMR GH OD OtQHD 5L  5C� (VWD OtQHD UHSUHVHQWD XQD FDUJD

HQ OD TXH OD WHQVLyQ GH VDOLGD \ OD FRUULHQWH GH VDOLGD VRQ LJXDOHV D ODV

FRQILJXUDFLRQHV GH WHQVLyQ \ GH FRUULHQWH� &XDQGR OD FDUJD 5L HV PD\RU TXH

5C� SUHYDOHFHUi OD WHQVLyQ GH VDOLGD� \D TXH OD FRUULHQWH VHUi PHQRU TXH OD

FRQILJXUDFLyQ GH FRUULHQWH� /D IXHQWH GH DOLPHQWDFLyQ HVWDUi HQWRQFHV HQ OD

PRGDOLGDG GH WHQVLyQ FRQVWDQWH� /D FDUJD GHO SXQWR � SUHVHQWD XQ YDORU GH

UHVLVWHQFLD UHODWLYDPHQWH HOHYDGR �HQ FRPSDUDFLyQ FRQ 5C�� OD WHQVLyQ GH

VDOLGD VH VLWXDUtD HQ OD FRQILJXUDFLyQ GH OD WHQVLyQ� \ OD FRUULHQWH GH VDOLGD VHUtD

LQIHULRU D OD FRQILJXUDFLyQ GH FRUULHQWH� (Q HVWH FDVR OD IXHQWH GH DOLPHQWDFLyQ

VH HQFXHQWUD HQ OD PRGDOLGDG GH WHQVLyQ FRQVWDQWH� DFWXDQGR OD FRQILJXUDFLyQ

GH OD FRUULHQWH FRPR XQ OtPLWH GH FRUULHQWH�

Figura 7-5. Características de salida

&XDQGR OD FDUJD 5L HV LQIHULRU D 5C� SUHYDOHFHUi OD FRUULHQWH GH VDOLGD� \D TXH

OD WHQVLyQ VHUi LQIHULRU D OD WHQVLyQ FRQILJXUDGD� /D IXHQWH GH DOLPHQWDFLyQ VH

HQFXHQWUD HQ OD PRGDOLGDG GH FRUULHQWH FRQVWDQWH� /D FDUJD GHO SXQWR �

SUHVHQWD XQD UHVLVWHQFLD UHODWLYDPHQWH EDMD� OD WHQVLyQ GH VDOLGD HV LQIHULRU D

OD FRQILJXUDFLyQ GH WHQVLyQ� \ OD FRUULHQWH GH VDOLGD VH HQFXHQWUD HQ OD

FRQILJXUDFLyQ GH OD FRUULHQWH� /D IXHQWH GH DOLPHQWDFLyQ HVWi HQ OD PRGDOLGDG

GH FRUULHQWH FRQVWDQWH� DFWXDQGR OD FRQILJXUDFLyQ GH WHQVLyQ FRPR OtPLWH GH

WHQVLyQ�
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7

Estado sin regulación
(Q FDVR GH TXH OD IXHQWH GH DOLPHQWDFLyQ VH VLWXDUD HQ XQD PRGDOLGDG GH

IXQFLRQDPLHQWR GLIHUHQWH GH &9 R GH &&� OD IXHQWH GH DOLPHQWDFLyQ HVWDUtD VLQ

UHJXODFLyQ� (Q HVWD PRGDOLGDG OD VDOLGD QR UHVXOWD SUHGHFLEOH� (VWD VLWXDFLyQ

GH IDOWD GH UHJXODFLyQ SRGUtD GHEHUVH D TXH OD WHQVLyQ GH OD OtQHD GH &$ VH

HQFXHQWUD SRU GHEDMR GH ODV HVSHFLILFDFLRQHV� (VWD VLWXDFLyQ GH DXVHQFLD GH

UHJXODFLyQ SRGUtD SURGXFLUVH PRPHQWiQHDPHQWH� 3RU HMHPSOR FXDQGR VH

SURJUDPD OD VDOLGD SDUD XQ VDOWR GH WHQVLyQ LPSRUWDQWH� HO FRQGHQVDGRU GH

VDOLGD R XQD LPSRUWDQWH FDUJD FDSDFLWLYD VH FDUJDUiQ HQ OD FRQILJXUDFLyQ OtPLWH

GH FRUULHQWH� 'XUDQWH OD UDPSD DVFHQGHQWH GH OD WHQVLyQ GH VDOLGD OD IXHQWH GH

DOLPHQWDFLyQ VH HQFRQWUDUi HQ OD PRGDOLGDG GH DXVHQFLD GH UHJXODFLyQ�

'XUDQWH OD WUDQVLFLyQ GH &9 D &&� FRPR SRU HMHPSOR FXDQGR VH FRUWD OD VDOLGD�

SRGUtD SURGXFLUVH EUHYHPHQWH GXUDQWH HVWD WUDQVLFLyQ HVWH HVWDGR GH DXVHQFLD

GH UHJXODFLyQ�

Señales accidentales
8QD IXHQWH GH DOLPHQWDFLyQ LGHDO SUHVHQWD XQD VDOLGD GH && SHUIHFWD VLQ

VHxDOHV HQ ORV WHUPLQDOHVRGHVGH ORV WHUPLQDOHV FRQ ODSXHVWD D WLHUUD� /D IXHQWH

GH DOLPHQWDFLyQ SUHVHQWD HQ OD SUiFWLFD XQ UXLGR ILQLWR D WUDYpV GH ORV

WHUPLQDOHV GH VDOLGD� \ XQD FRUULHQWH ILQLWD FLUFXODUi HQWUH FXDOTXLHU

LPSHGDQFLD FRQHFWDGD GHVGH FXDOTXLHU WHUPLQDO FRQ OD SXHVWD D WLHUUD� $O

SULPHUR VH OH GHQRPLQD UXLGR GH WHQVLyQ HQPRGR QRUPDO \ D OD VHJXQGD UXLGR

GH FRUULHQWH HQ PRGR FRP~Q� /D ILJXUD ��� PXHVWUD HO HVTXHPD VLPSOLILFDGR

GHO UXLGR GH IXHQWHV HQ PRGR QRUPDO \ FRP~Q�

(O UXLGR GH WHQVLyQ HQ PRGR QRUPDO VH SUHVHQWD HQ IRUPD GH UL]R UHODFLRQDGR

FRQ OD IUHFXHQFLD GH OD OtQHD PiV DOJR GH UXLGR DOHDWRULR� $PERV UXLGRV

SUHVHQWDQ YDORUHVPX\ UHGXFLGRV HQ OD IXHQWH GH DOLPHQWDFLyQ� 8QD FXLGDGRVD

GLVSRVLFLyQ GHO FDEOHDGR \ HO DOHMDPLHQWR GH ORV FLUFXLWRV GH OD IXHQWH GH

DOLPHQWDFLyQGHGLVSRVLWLYRV HOpFWULFRV \ GHRWUDV IXHQWHV GH UXLGRPDQWHQGUiQ

EDMRV HVWRV YDORUHV�

(O UXLGR HQPRGR FRP~Q SXHGH FRQVWLWXLU XQ SUREOHPD HQ ORV FLUFXLWRV GH JUDQ

VHQVLELOLGDG TXH HVWpQ UHPLWLGRV D SXHVWD D WLHUUD� &XDQGR XQ FLUFXLWR HVWi

UHPLWLGR D SXHVWD D WLHUUD� FLUFXODUi XQD GpELO FRUULHQWH GH &$� UHODFLRQDGD FRQ

OD OtQHD� GHEDMR QLYHO� GHVGH ORV WHUPLQDOHV GH ODV VDOLGDV KDFLD OD WRPDGH WLHUUD�

&XDOTXLHU LPSHGDQFLD GH SXHVWD D WLHUUD FUHDUi XQD FDtGD GH WHQVLyQ LJXDO DO

IOXMR GH FRUULHQWH PXOWLSOLFDGR SRU OD LPSHGDQFLD� 3DUD UHGXFLU HVWH HIHFWR DO

PtQLPR� VHSXHGHFRQHFWDU D WLHUUD HO WHUPLQDO GH VDOLGD HQ HO WHUPLQDO GH VDOLGD�

'HO PLVPR PRGR� FXDOTXLHU LPSHGDQFLD GH SXHVWD D WLHUUD GHEHUi WHQHU XQD

LPSHGDQFLD FRPSOHPHQWDULD GH SXHVWD D WLHUUD SDUD FDQFHODU FXDOTXLHU WHQVLyQ

TXH VH SXGLHUD JHQHUDU� 6L HO FLUFXLWR QR HVWi UHPLWLGR D SXHVWD D WLHUUD� SRU OR

JHQHUDO QR VXHOH VHU XQ SUREOHPD HO UXLGR GH OD OtQHD GH DOLPHQWDFLyQ HQ PRGR

FRP~Q�
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7DPELpQ FDPELDUi OD VDOLGD GHELGR D FDPELRV HQ OD FDUJD� $O DXPHQWDU OD FDUJD

OD FRUULHQWH GH VDOLGD SURYRFDUi XQD SHTXHxD FDtGD HQ OD WHQVLyQ GH VDOLGD GH

OD IXHQWH GH DOLPHQWDFLyQ GHELGR D OD LPSHGDQFLD GH VDOLGD 5� &XDOTXLHU

UHVLVWHQFLD H[LVWHQWH HQ ORV FDEOHV GH FRQH[LyQ YHQGUi D VXPDUVH D HVWD

UHVLVWHQFLD� LQFUHPHQWDQGR OD FDtGD GH WHQVLyQ� /D XWLOL]DFLyQ GHO FDEOH GH

HQJDQFKH PiV JUDQGH SRVLEOH UHGXFLUi DO Pi[LPR OD FDtGD GH WHQVLyQ� (O XVR

GH FRQGXFWRUHV GH PHGLFLyQ UHPRWD HQ ODV FDUJDV FRPSHQVDUi OD UHVLVWHQFLD

HQ ORV FRQGXFWRUHV GH FDUJD�

Figura 7-6. Diagrama simplificado de las fuentes de ruido en modo común 
y en modo normal

                              Fuentes de ruido

&XDQGR OD FDUJD FDPELDPX\ UiSLGDPHQWH� FRPR FXDQGR VH FLHUUD XQ FRQWDFWR

GH UHOp� OD LQGXFWDQFLD GHO FDEOH GH HQJDQFKH \ GH OD VDOLGD GH OD IXHQWH GH

DOLPHQWDFLyQGDUiQ OXJDU D OD DSDULFLyQGH LPSXOVRVSDUiVLWRV HQ OD FDUJD�(VWRV

LPSXOVRVSDUiVLWRV HVWDUiQHQ IXQFLyQGH OD YHORFLGDGGHFDPELRGH OD FRUULHQWH

GH FDUJD� &XDQGR VH SUHYpQ FDPELRVPX\ UiSLGRV HQ OD FDUJD� HO PHMRU VLVWHPD

SDUD UHGXFLU DOPi[LPR HVWRV LPSXOVRV SDUiVLWRV GH WHQVLyQ HV XQ FRQGHQVDGRU

FRQ XQD UHVLVWHQFLD HQ VHULH EDMD� GLVSXHVWR HQ SDUDOHOR FRQ OD IXHQWH GH

DOLPHQWDFLyQ \ FHUFDQR D OD FDUJD�

TERMINAL
DE SALIDATENSIÓN

DE SALIDA

RUIDO EN
MODO
COMÚN 
<1.5 uArms

RUIDO
EN MODO
NORMAL

R

<5mVpp*
<0.5mVrms*
<8mVpp**
<1mVrms**

*modelos E3640A/41A/44A
**modelos E3641A/43A/45A 
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7

Cómo ampliar el rango de tensión y de corriente
/D IXHQWH GH DOLPHQWDFLyQ SXHGH VXPLQLVWUDU WHQVLRQHV \ FRUULHQWHV VXSHULRUHV

D VXV VDOLGDV QRPLQDOHV Pi[LPDV VL OD WHQVLyQ GH OD OtQHD GH DOLPHQWDFLyQ VH

HQFXHQWUD HQ VX YDORU QRPLQDO R SRU HQFLPD GH pVWH� 6X XWLOL]DFLyQ VH SXHGH

DPSOLDU KDVWD HQ XQ �� SRU HQFLPD GH OD VDOLGD QRPLQDO VLQ GDxDU OD IXHQWH GH

DOLPHQWDFLyQ� DXQTXHQR VHSXHGH JDUDQWL]DU TXH HQ HVWD UHJLyQ� HO UHQGLPLHQWR

VH DMXVWH D ODV HVSHFLILFDFLRQHV� 6L VH PDQWLHQH OD WHQVLyQ GH DOLPHQWDFLyQ HQ

HO OtPLWH VXSHULRU GHO UDQJR GH WHQVLyQ GH HQWUDGD� OD IXHQWH GH DOLPHQWDFLyQ

SUREDEOHPHQWH IXQFLRQDUi GH DFXHUGR FRQ ODV HVSHFLILFDFLRQHV� /D IXHQWH GH

DOLPHQWDFLyQ SHUPDQHFHUi FRQ PiV SUREDELOLGDG GHQWUR GH ODV

HVSHFLILFDFLRQHV VL VyOR VH VXSHUD XQD GH ODV VDOLGDV GH WHQVLyQ R GH FRUULHQWH�

Conexiones en serie
6H SXHGH OOHYDU D FDER XQD XWLOL]DFLyQ HQ VHULH GH GRV R PiV IXHQWHV GH

DOLPHQWDFLyQKDVWDHO YDORU GH DLVODPLHQWRGH VDOLGD GH FXDOTXLHUD GH HOODV� SDUD

REWHQHU XQD WHQVLyQPD\RU TXH OD TXH VH SRGUtD GLVSRQHU FRQ VyOR XQD GH HOODV�

/DV IXHQWHV GH DOLPHQWDFLyQ FRQHFWDGDV HQ VHULH SXHGHQ XWLOL]DUVH FRQ XQD

~QLFD FDUJDSDUDDPEDV IXHQWHV GH DOLPHQWDFLyQR FRQXQD FDUJDGLIHUHQWH SDUD

FDGD XQD GH ODV IXHQWHV� /D IXHQWH GH DOLPHQWDFLyQ FXHQWD FRQ XQ GLRGR GH

SRODULGDG LQYHUWLGD FRQHFWDGR HQ ORV WHUPLQDOHV GH VDOLGD� GH PRGR TXH VL VH

XWLOL]D HQ VHULH FRQ RWUDV IXHQWHV GH DOLPHQWDFLyQ� QR VH SURGX]FDQ GDxRV VL VH

FRUWRFLUFXLWD OD FDUJD R VL VH DFWLYD XQD IXHQWH GH DOLPHQWDFLyQ FRQ

LQGHSHQGHQFLD GH ODV GHPiV IXHQWHV FRQILJXUDGDV HQ VHULH�

&XDQGR VH XWLOL]D OD FRQH[LyQ HQ VHULH� OD WHQVLyQ GH VDOLGD HV OD VXPD GH ODV

WHQVLRQHV GH FDGD XQD GH ODV IXHQWHV GH DOLPHQWDFLyQ� /D FRUULHQWH VHUi OD

FRUULHQWH GH FXDOTXLHUD GH ODV IXHQWHV GH DOLPHQWDFLyQ� 3DUD SRGHU REWHQHU OD

WHQVLyQ WRWDO HV QHFHVDULR DMXVWDU WRGDV \ FDGD XQD GH ODV IXHQWHV�

Conexiones paralelas
'RV R PiV IXHQWHV GH DOLPHQWDFLyQ TXH LQFRUSRUDQ OD IXQFLyQ GH SDVR

DXWRPiWLFR &9�&& VH SXHGHQ FRQHFWDU HQ SDUDOHOR SDUD REWHQHU XQD FRUULHQWH

GH VDOLGD PD\RU TXH OD TXH VH SRGUtD GLVSRQHU D SDUWLU GH XQD VROD IXHQWH� /D

FRUULHQWH WRWDO GH VDOLGD HV OD VXPD GH ODV FRUULHQWHV GH VDOLGD GH FDGD XQD GH

ODV IXHQWHV� /RV FRQWUROHV GH OD WHQVLyQ GH VDOLGD GH XQD GH ODV IXHQWHV GH

DOLPHQWDFLyQGHEHQFRQILJXUDUVHHQ OD WHQVLyQGHVDOLGDGHVHDGD�/DRWUD IXHQWH

GH DOLPHQWDFLyQ GHEH FRQILJXUDUVH SDUD XQD WHQVLyQ GH VDOLGD OHYHPHQWH

VXSHULRU� /D IXHQWH FRQ OD FRQILJXUDFLyQ GH WHQVLyQ GH VDOLGD PiV DOWD

VXPLQLVWUDUi VX VDOLGD GH FRUULHQWH FRQVWDQWH \ UHGXFLUi VX WHQVLyQ GH VDOLGD

KDVWD TXH VHD LJXDO D OD VDOLGD GH OD RWUD IXHQWH� 3RU VX SDUWH� OD RWUD IXHQWH VH

PDQWHQGUi HQ OD PRGDOLGDG GH WHQVLyQ FRQVWDQWH \ VyOR VXPLQLVWUDUi DTXHOOD

IUDFFLyQ GH VX FRUULHQWH GH VDOLGD QRPLQDO TXH VHD QHFHVDULD SDUD VDWLVIDFHU OD

GHPDQGD WRWDO GH FDUJD�
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Programación remota

'XUDQWH OD SURJUDPDFLyQ UHPRWD� D ODV IXHQWHV GH DOLPHQWDFLyQ UHJXODGDV GH

WHQVLyQ FRQVWDQWH VH OHV UHFODPDUi TXH PRGLILTXHQ UiSLGDPHQWH VX WHQVLyQ GH

VDOLGD� (O IDFWRU PiV LPSRUWDQWH TXH OLPLWD OD YHORFLGDG GH HVWRV FDPELRV GH

WHQVLyQ GH OD VDOLGD HV HO FRQGHQVDGRU GH VDOLGD \ HO UHVLVWRU UHJXODGRU GH OD

FDUJD�

Figura 7-7. Velocidad de respuesta - Programación ascendente (Plena 
carga)

(Q OD ILJXUD ��� VH PXHVWUD HO FLUFXLWR HTXLYDOHQWH DVt FRPR OD QDWXUDOH]D GH OD

IRUPD GH RQGD GH OD WHQVLyQ GH VDOLGD GXUDQWH OD SURJUDPDFLyQ DVFHQGHQWH GH

OD IXHQWH GH DOLPHQWDFLyQ� &XDQGR VH SURJUDPD OD QXHYD VDOLGD� HO FLUFXLWR

UHJXODGRU GH OD IXHQWH GH DOLPHQWDFLyQ GHWHFWD TXH OD VDOLGD HV LQIHULRU D OD

GHVHDGD� \ DFWLYD HO UHJXODGRU HQ VHULH HQ VX YDORU Pi[LPR ,/� HQ HO OtPLWH GH

FRUULHQWH R HQ OD FRQILJXUDFLyQ GH FRUULHQWH FRQVWDQWH�

(VWD FRUULHQWH FRQVWDQWH ,/ FDUJD HO FRQGHQVDGRU GH VDOLGD &2 \ HO UHVLVWRU

UHJXODGRU GH OD FDUJD 5/� 'H HVWH PRGR OD VDOLGD DXPHQWD H[SRQHQFLDOPHQWH

FRQ XQ WLHPSR FRQVWDQWH 5/&/ KDFLD HO QLYHO GH WHQVLyQ ,/5/� XQ YDORU VXSHULRU

D OD QXHYD WHQVLyQ GH VDOLGD TXH VH HVWi SURJUDPDQGR�

&XDQGR HVWH DXPHQWR H[SRQHQFLDO DOFDQ]D HO QLYHO GH WHQVLyQ ~OWLPDPHQWH

SURJUDPDGR� HO DPSOLILFDGRU GH WHQVLyQ FRQVWDQWH UHDVXPH VX IXQFLyQ

UHJXODGRUD QRUPDO \ PDQWLHQH FRQVWDQWH OD VDOLGD� 'H HVWH PRGR� HO WLHPSR GH

LQFUHPHQWR VH SXHGH GHWHUPLQDU GH PDQHUD DSUR[LPDGD PHGLDQWH OD IyUPXOD

TXH VH UHFRJH HQ OD ILJXUD ����
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6L QR KD\ FRQHFWDGR QLQJ~Q UHVLVWRU UHJXODGRU GH OD FDUJD DO WHUPLQDO GH VDOLGD

GH OD IXHQWH GH DOLPHQWDFLyQ� OD WHQVLyQ GH VDOLGD DXPHQWDUi OLQHDOPHQWH

D XQD YHORFLGDG GH &2�,/ FXDQGR VH SURJUDPH GH PDQHUD DVFHQGHQWH�

75  &2�(� �(���,/� HO WLHPSR GH SURJUDPDFLyQ DVFHQGHQWH PiV EUHYH SRVLEOH�

Figura 7-8. Velocidad de respuesta - Programación descendente

/D ILJXUD ��� PXHVWUD TXH FXDQGR OD IXHQWH GH DOLPHQWDFLyQ VH SURJUDPD GH

PDQHUD GHVFHQGHQWH� HO UHJXODGRU GHWHFWD TXH OD WHQVLyQ GH VDOLGD HV VXSHULRU

D OD GHVHDGD \ GHVDFWLYD FRPSOHWDPHQWH ORV WUDQVLVWRUHV HQ VHULH� 'DGR TXH HO

FLUFXLWR GHFRQWURO QRSXHGH HQPRGRDOJXQRKDFHU TXH ORV WUDQVLVWRUHV HQ VHULH

GHO UHJXODGRU FRQGX]FDQ KDFLD DWUiV� HO FRQGHQVDGRU GH VDOLGD VyOR SXHGH

GHVFDUJDUVH PHGLDQWH HO UHVLVWRU UHJXODGRU GH OD FDUJD \ OD IXHQWH GH FRUULHQWH

LQWHUQD �,6��

/D WHQVLyQ GH VDOLGD GHFDH OLQHDOPHQWH FRQ XQD SHQGLHQWH GH ,6�&2 VLQ FDUJD�

\ GHWLHQH VX FDtGD DO DOFDQ]DU OD QXHYD WHQVLyQ GH VDOLGD TXH VHKDEtD VROLFLWDGR�

6L VH FRQHFWD XQD FDUJD SOHQD� OD WHQVLyQ GH VDOLGD FDHUi H[SRQHQFLDOPHQWH

PiV UiSLGR�

'DGR TXH OD YHORFLGDG GH SURJUDPDFLyQ DVFHQGHQWH VH D\XGD GH OD FRQGXFFLyQ

GHO WUDQVLVWRU GH UHJXODFLyQ VHULH� HQ WDQWR TXH OD SURJUDPDFLyQ GHVFHQGHQWH

QR FXHQWD QRUPDOPHQWH FRQ HOHPHQWRV DFWLYRV TXH OH D\XGHQ HQ OD GHVFDUJD

GHO FRQGHQVDGRU GH VDOLGD� ODV IXHQWHV GH DOLPHQWDFLyQ GH ODERUDWRULR

QRUPDOPHQWH VH SURJUDPDQ PiV UiSLGDPHQWH GH PDQHUD DVFHQGHQWH TXH

GHVFHQGHQWH�
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Especificaciones

(Q ODV VLJXLHQWHV SiJLQDV VH UHFRJHQ ODV HVSHFLILFDFLRQHV GH IXQFLRQDPLHQWR�

(VWDV HVSHFLILFDFLRQHV HVWiQ JDUDQWL]DGDV FRQ XQ UDQJR GH WHPSHUDWXUD GH

HQWUH � \ ���& \ FRQ FDUJD UHVLVWLYD� /DV FDUDFWHUtVWLFDV FRPSOHPHQWDULDV� TXH

QR HVWiQ JDUDQWL]DGDV� VRQ GHVFULSFLRQHV GH IXQFLRQDPLHQWR GHWHUPLQDGDV

ELHQ SRU GLVHxR R ELHQ HPStULFDPHQWH� /D ,QIRUPDFLyQ GH 6HUYLFLR LQFOX\H

SURFHGLPLHQWRV SDUD OD YHULILFDFLyQ GH ODV HVSHFLILFDFLRQHV GH

IXQFLRQDPLHQWR�
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Especificaciones de funcionamiento

Tabla 0-1 Especificaciones de funcionamiento.

>�@/D SUHFLVLyQ GH ODV HVSHFLILFDFLRQHV VH HQWLHQGH GHVSXpV GH XQD KRUD GH

FDOHQWDPLHQWR VLQ FDUJD \ GHVSXpV GH XQD FDOLEUDFLyQ D �� �&�

                            Parámetro E3640A E3641A E3642A E3643A E3644A E3645A
Valores nominales de 
salida 
(@ 0 °C - 40 °C)

Rango 
bajo

0 a +8 V/
0 a 3 A

0 a +35 V/
0 a 0.8 A

0 a +8 V/
0 a 5 A

0 a +35 V/
0 a 1.4 A

0 a +8 V/
0 a 8 A

0 a +35 V/
0 a 2.2 A

Rango 
alto

0 a +20 V/
0 a 1.5 A 

0 a +60 V/
0 a 0.5 A

0 a +20 V/
0 a 2.5 A

0 a +60 V/
0 a 0.8 A

0 a +20 V/
0 a 4 A

0 a +60 V/
0 a 1.3 A

Precisión de 
programación[1] 
12 meses (@ 25 °C ± 5 °C), ±(% 
de salida + desviación)

Tensión <0.05% + 10 mV

Corriente <0.2% + 10 mA

Precisión de relectura de 
comprobación[1] 
12 meses (mediante GPIB y 
RS-232 o el panel frontal en 
relación con la salida real @ 25 
°C ± 5 °C), ±(% de salida + 
desviación)

Tensión <0.05% + 5 mV

Corriente <0.15% + 5 mA

Rizado y ruido 
(con salidas aisladas de tierra o 
con algún terminal de salida a 
tierra, de 20 Hz a 20 MHz)

Tensión 
en modo 
normal

<0.5 mVrms 
y 
5 mVp-p

<1 mVrms 
y 
8 mVp-p

<0.5 mV rms 
y 
5 mVp-p

<1 mVrms 
y 
8 mVp-p

<0.5mVrms 
y 
5 mVp-p

<1 mVrms 
y 
8 mVp-p

Corriente 
en modo 
normal

<4 mA rms

Corriente 
en modo 
común

<1.5 uA rms

Regulación de carga, 
±(% de salida + desviación)

Tensión <0.01% + 3 mV

Corriente <0.01% + 250 uA

Regulación de línea, 
±(% de salida + desviación)

Tensión <0.01% + 3 mV

Corriente <0.01% + 250 uA

Resolución de 
programación

Tensión <5 mV

Corriente <1 mA

Resolución de relectura de 
comprobación

Tensión <2 mV

Corriente <1 mA

Resolución del panel 
frontal

Tensión 10 mV

Corriente 1 mA
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Tiempo de respuesta transitoria

0HQRV GH �� PVHJ SDUD OD UHFXSHUDFLyQ GH VDOLGD KDVWD �� P9 D UDt] GH XQ

FDPELR HQ OD FRUULHQWH GH VDOLGD GHVGH FDUJD SOHQD D PHGLD FDUJD R YLFHYHUVD

Tiempo de establecimiento

0HQRVGH��PVHJSDUDTXH OD WHQVLyQGHVDOLGDFDPELHGHO ��DO ���RYLFHYHUVD

XQD YH] VH KD UHFLELGR HO FRPDQGR VOLTage R APPLy GLUHFWDPHQWH PHGLDQWH
*3,% R SRU LQWHUID] 56�����

Precisión OVP� ��� GH VDOLGD � GHVYLDFLyQ�

����� � ��� 9

Tiempo de activación � 7LHPSRPHGLR SDUD TXH OD VDOLGD HPSLHFH D FDHU GHVSXpV
GH VXUJLU XQD FRQGLFLyQ 293�

���� PVHJ FXDQGR OD WHQVLyQ GH GLVSDUR HV LJXDO R VXSHULRU D � 9

��� PVHJ FXDQGR OD WHQVLyQ GH GLVSDUR HV PHQRU TXH � 9
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Características complementarias

Tabla 8-2. Características complementarias

Capacidad de detección remota

&DtGD GH WHQVLyQ +DVWD � 9 SRU FDGD FRQGXFWRU

5HJXODFLyQ GH FDUJD $JUHJDU � P9 DO YDORU HVSHFLILFDGR SRU FDGD FDPELR GH

� YROWLR HQ HO FRQGXFWRU � GH VDOLGD GHELGR D ORV FDPELRV

GH FRUULHQWH GH FDUJD�

7HQVLyQ GH FDUJD 5HVWDU GHO YDORU QRPLQDO HVSHFLILFDGR GH WHQVLyQ GH

VDOLGD OD FDtGD GH WHQVLyQ HQ ORV FRQGXFWRUHV GH FDUJD�

Coeficiente de temperatura,  ±(% de salida + desviación)

&DPELRPi[LPR GH VDOLGD�UHOHFWXUD SRU �& GHVSXpV GH XQ FDOHQWDPLHQWR GH ��

PLQXWRV

7HQVLyQ ������ � � P9

&RUULHQWH ������ � � P$

Estabilidad,  ±(% de salida + desviación)

7UDV XQ FDOHQWDPLHQWR GH �� PLQXWRV� FDPELR HQ OD VDOLGD GHVSXpV GH � KRUDV

FRQ FDUJD \ OtQHD GH WHPSHUDWXUD DPELHQWH FRQVWDQWHV�

7HQVLyQ ������ � � P9

&RUULHQWH ����� � � P$

Sobredesviación de la tensión de salida

$O FRQHFWDU R GHVFRQHFWDU OD DOLPHQWDFLyQ GH FRUULHQWH DOWHUQD� OD VDOLGD PiV

OD VREUHGHVYLDFLyQ QR VXSHUDUi � 9 VL HO FRQWURO GH VDOLGD HVWi FRQILJXUDGR HQ

PHQRV GH � 9� 6L HO FRQWURO GH VDOLGD HVWi FRQILJXUDGR HQ � 9 R PiV� QR VH

SURGXFH VREUHGHVYLDFLyQ�

Parámetro E3640A E3641A E3642A E3643A E3644A E3645A
Rango de 
programación 
de salidas 
(máximos valores 
programables)

Rango 
bajo

0 a +8.24 V/
0 a 3.09 A

0 a +36.05 V/
0 a 0.824 A

0 a +8.24 V/
0 a 5.15 A

0 a +36.05 V/
0 a 1.442 A

0 a +8.24 V/
0 a 8.24 A

0 a +36.05 V/
0 a 2.266 A

Rango 
alto

0 a +20.6 V/
0 a 1.545 A 

0 a +61.8V/
0 a 0.515 A

0 a +20.6V/
0 a 2.575 A

0 a +61.8V/
0 a 0.824 A

0 a +20.6 V/
0 a 4.12 A

0 a +61.8V/
0 a 1.339 A

OVP 1 V a 22 V 1 V a 66 V 1 V a 22 V 1 V a 66 V 1 V a 22 V 1 V a 66 V
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Lenguaje de programación

6&3, �&RPDQGRV (VWiQGDU SDUD ,QVWUXPHQWRV 3URJUDPDEOHV�

Memoria de almacenamiento de estados

&LQFR ��� HVWDGRV DOPDFHQDGRV FRQILJXUDGRV SRU HO XVXDULR

Intervalo de calibración recomendado

� DxR

Aislamiento de terminales de salida (máximo, desde conexión a tierra)

��� 9 FF DO FRQHFWDU FRQGXFWRUHV GH FRUWRFLUFXLWR VLQ DLVODPLHQWR HQWUH OD

VDOLGD ��� \ ORV WHUPLQDOHV GH PHGLFLyQ ��� \ HQWUH OD VDOLGD ��� \ ORV WHUPLQDOHV

GH PHGLFLyQ ����

���� 9 FF DO FRQHFWDU FRQGXFWRUHV GH FRUWRFLUFXLWR FRQ DLVODPLHQWR HQWUH OD

VDOLGD ��� \ ORV WHUPLQDOHV GH PHGLFLyQ ��� \ HQWUH OD VDOLGD ��� \ ORV WHUPLQDOHV

GH PHGLFLyQ ����

Valores nominales de entrada de CA (selección mediante dos 
conmutadores en el panel del PC)

VWG ��� 9 FD � ���� �� D �� +]

RS �(� ��� 9 FD � ���� �� D �� +]

RS �(� ��� 9 FD � ���� �� D �� +]

Potencia máxima de entrada 

Refrigeración

5HIULJHUDFLyQ SRU YHQWLODGRU

Temperatura de trabajo

'H � D �� �& SDUD XQD VDOLGD QRPLQDO SOHQD�

E3640A E3641A E3642A E3643A E3644A E3645A
105 VA 105 VA 205 VA 175 VA 300 VA 270 VA



Capítulo 8 Especificaciones
Características complementarias

155
8

Temperatura de almacenamiento

'H ��� D �� �& SDUD HO HQWRUQR GH DOPDFHQDPLHQWR�

Condiciones medioambientales

'LVHxDGDV SDUD XWLOL]DU HQ HO LQWHULRU� HQ XQ HQWRUQR GH LQVWDODFLyQ GH FDWHJRUtD

,,� FRQ XQ JUDGR GH SROXFLyQ �� 'LVHxDGDV SDUD IXQFLRQDU FRQ XQD KXPHGDG

UHODWLYD Pi[LPD GHO �� � \ D DOWLWXGHV GH KDVWD ����� PHWURV�

Peso

Dimensiones*

����� PP �DQFKXUD� [ ���� PP �DOWXUD� [ ����� PP �SURIXQGLGDG�

9pDVH LQIRUPDFLyQ GHWDOODGD D FRQWLQXDFLyQ \ HQ OD SiJLQD VLJXLHQWH�

Figura 8-1. Dimensiones de las fuentes de alimentación Agilent E3640A/
41A/42A/43A/44A/45A

E3640A E3641A E3642A E3643A E3644A E3645A

Neto 5.3 Kg 5.2 Kg 6.3 Kg  6.2 Kg 6.6 Kg 6.7 Kg

Con embalaje 7.2 Kg 7.1 Kg 8.2 Kg  8.1 Kg 8.5 Kg 8.6 Kg
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Figura 8-2. Dimensiones para el montaje en bastidor 
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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 “Si no se enciende la fuente de alimentación” on page 20.

Does the Power Supply Fail Self-Test?
9HULI\ WKDW WKH FRUUHFW SRZHU�OLQH YROWDJH LV VHOHFWHG�

See “Si no se enciende la fuente de alimentación” on page 20.

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

7HFKQRORJLHVZLOO 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� $JLOHQWZLOOPDNH WKHGHFLVLRQ 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([FKDQJH6HUYLFH GHVFULEHG RQ WKHSUHYLRXV SDJH� UHWXUQ \RXU

IDLOHG SRZHU VXSSO\ WR WKHGHVLJQDWHG$JLOHQW6HUYLFH&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

ZKLFKZLOO HQVXUH DW OHDVW � LQFKHV RI FRPSUHVVLEOH SDFNDJLQJPDWHULDO 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 ORFDWHGZLWKLQ 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 WRFKHFN WKDW WKHVH ORFDO ELDV VXSSOLHVDUHDFWLYH� ,QSDUWLFXODU�

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 VXSSOLHVZLOO FDXVHPDQ\ 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 FRPPXQLFDWLRQVZLWK 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 UDP8���� $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 VDPHQXPEHU 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 QRWPDWFK� 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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General Disassembly
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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 RSWLPXPSHUIRUPDQFH 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 §$XWRWHVW¨ 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 ���� §Especificaciones de 
funcionamiento.�¨ 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 DUHSHUIRUPHGDW WKH IURQW WHUPLQDOVDV 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 FXUUHQWPRQLWRULQJ 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 ZKHQPHDVXULQJ 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 WKHQHHG 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 IURPDQ*3,% RU56���� FRQWUROOHU�

6HH �&RPDQGRV GH FRQILJXUDFLyQ \ XWLOL]DFLyQ GH VDOLGDV� 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 WKHSRZHU VXSSO\� 6HOHFW WKHKLJK YROWDJH UDQJH ���9����$�
�
DQGHQDEOH

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

OLPLWPRGH� 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 FXUUHQWPRGH DQG VHW LWV FXUUHQW WR WKH

���� $�
�
� &KHFN WKDW WKH IURQW SDQHOCV 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 WKHHOHFWURQLF ORDG LQRSHQPRGH�LQSXWRII��5HFRUG WKHRXWSXWYROWDJH

UHDGLQJ RQ WKH GLJLWDO YROWPHWHU DJDLQ� 7KH GLIIHUHQFH EHWZHHQ WKH GLJLWDO

YROWPHWHU UHDGLQJV LQ VWHSV ��� DQG ��� LV WKH&9 ORDG UHJXODWLRQ� 7KHGLIIHUHQFH

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 WKHPLQLPXPYDOXH ���� 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 WKHPLQL�

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 SDQHOCV 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 SXOVHZLGWK �W� � W�� RI WKH WUDQVLHQWV DW ��P9 IURP WKH EDVH OLQH LV QRPRUH

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*HQHUDO0HDVXUHPHQW7HFKQLTXHV¶

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 WKHPLQLPXPYDOXH ���� 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

VXSHULPSRVHGRQ WKHGFRXWSXW�&&3$5' LV VSHFLILHGDV WKH UPVRXWSXW FXUUHQW

LQ D IUHTXHQF\ UDQJH ��+] WR ��0+]ZLWK WKHSRZHU 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



Appendix Service Information
Common Mode Current Noise

180

Common Mode Current Noise

7KHFRPPRQPRGHFXUUHQW LV WKDW DF FXUUHQW FRPSRQHQWZKLFK 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 IURPWKHRXWSXW WHUPLQDOV WRHDUWK JURXQG�$Q\ LPSHGDQFH WRHDUWK 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 §,QWURGXFFLyQ D OD FDOLEUDFLyQ¨� 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 FDOLEUDWLRQPRGH 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 ����

� :KLOHPDLQWDLQLQJ 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\�

FRQQHFWDQDSSURSULDWH FXUUHQWPRQLWRULQJ UHVLVWRU ����ΩDFURVV WKHRXWSXW

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 “Introducción a la calibración”, starting on page 62 to unsecure.

,Q WKH IROORZLQJSURFHGXUH� WKH$JLOHQW(����$PRGHO LV UHIHUHQFHG WRGHVFULEH

WKH FDOLEUDWLRQ SURFHGXUH DV DQ H[DPSOH� VR D GLIIHUHQW FDOLEUDWLRQ YDOXH IRU

HDFK FDOLEUDWLRQ SRLQWPD\ EH SURPSWHG WR EH DGMXVWHG IRU \RXU VSHFLILFPRGHO�

� 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'(

��������	��


������


�������

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�
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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 PHVVDJHZLOO EH GLVSOD\HG IRU D VHFRQG DQG \RXZLOO 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�

�����������

&RQQHFW DQ DSSURSULDWH VKXQW ���� Ω DFURVV WKH RXWSXW WHUPLQDOV� DQG

FRQQHFW D GLJLWDO YROWPHWHU DFURVV WKH VKXQW UHVLVWRU IRU WKH FXUUHQW

FDOLEUDWLRQ�
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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�
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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 62)

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 WKDWQRW DOO SDUWV DUHGLUHFWO\ DYDLODEOH IURP$JLOHQW� \RXPD\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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Si le surgiera alguna pregunta acerca del funcionamiento de la 
fuente de alimentación, puede llamar, desde los Estados Unidos, al 
teléfono 1-800-452-4824 o ponerse en contacto con el represen-
tante más cercano de las oficinas de venta de Agilent Techlologies. 

Índice

$

DFFHVRULRV 30
DLVODPLHQWR GH WHUPLQDOHV GH VDOLGD 154
DOPDFHQDU HVWDGRV

DVLJQDU XQ QRPEUH 55
SRVLFLRQHV 55
UHFXSHUDU XQ HVWDGR DOPDFHQDGR 55

DOPDFHQDU HVWDGRV GH OD IXHQWH GH

DOLPHQWDFLyQ 55
DOPDFHQDU HVWDGRV RSHUDWLYRV 48
DQXQFLDGRUHV GH OD SDQWDOOD 5
DVD GH WUDQVSRUWH 23
DVWHULVFR �  � 107
DXWRWHVW

FRPSOHWR 17, 56
HMHFXWDU 56
HQFHQGLGR 56

%

EDUUDV YHUWLFDOHV 69
ELW GH PHQVDMH GLVSRQLEOH �0$9� 99
ELWV GH FRPLHQ]R �56����� 59
ELWV GH SDUDGD �56����� 59
EORTXHR GHO PDQGR 54
E~IHU GH VDOLGD 97

&

&� HMHPSOR GH SURJUDPDFLyQ 127
FDEOH GH DOLPHQWDFLyQ 17
FDEOH GH LQWHUID]

DGDSWDGRU GH FDEOHDGR 60
DGDSWDGRUHV FHUR�PyGHP 60
FDPELDGRUHV GH JpQHUR 60
FRQHFWRU '%��� 60
FRQHFWRU '%�� 60
NLW GH DGDSWDGRUHV +3 �����$ 60

FDEOH GHO LQWHUID]

FDEOH *3,% 30
FDEOH 56���� 30

FDGHQD GH HUURUHV 116
FDtGDV GH WHQVLyQ 35
FDOLEUDFLyQ

FyGLJR GH VHJXULGDG 62
FyGLJR GH VHJXULGDG GHVDFWLYDGR 62
LQWHUYDOR �UHFRPHQGDGR� 154
OHFWXUD GH PHQVDMH �FDGHQD� 66
XWLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR 

63
FDOLEUDGR 62
FDSDFLGDG GH GHWHFFLyQ UHPRWD 153
FDSDFLWDQFLD GH FDUJD 35
FDSWXUD GH HUURUHV 127
FDUDFWHUtVWLFDV FRPSOHPHQWDULDV 153
FDUDFWHUtVWLFDV GH VDOLGD 141

FDUJD DFWLYD 36
FDUJDU OD EDWHUtD 53
FDUJDV P~OWLSOHV 38
FLUFXLWRV GH FRQWURO GH UHDOLPHQWDFLyQ

139
FRHILFLHQWH GH WHPSHUDWXUD 153
FROD GH HUURUHV 116
FRPDQGRV FRPXQHV �,(((������� 107
FRPDQGRV GH EDMR QLYHO 74
FRPDQGRV GH FDOLEUDFLyQ 89
FRPDQGRV GH FRQILJXUDFLyQ \

XWLOL]DFLyQ GH VDOLGDV 78
FRPDQGRV GH LQIRUPH GH HVWDGR 101
FRPDQGRV GH VLVWHPD 85
FRPDQGRV HVSHFtILFRV GH GLVSRVLWLYR

112
FRPDQGRV QR 6&3, 112
FRPDQGRV�DOPDFHQDPLHQWR GH HVWDGRV�

5&/ ^ � _ � _ � _ � _ � ` 88
6$9 ^ � _ � _ � _ � _ � ` 88
0(0RU\�67$7H�1$0( ^ � _ � _ � _ � _

�` 88
FRPDQGRV�FDOLEUDFLyQ�

&$/LEUDWLRQ�&281W" 89
&$/LEUDWLRQ�&855HQW�/(9HO 89
&$/LEUDWLRQ�&855HQW>�'$7$@ 89
&$/LEUDWLRQ�6(&XUH�&2'( 89
&$/LEUDWLRQ�6(&XUH�67$7H 90
&$/LEUDWLRQ�6(&XUH�67$7H" 90
&$/LEUDWLRQ�675LQJ 90
&$/LEUDWLRQ�675LQJ" 90
&$/LEUDWLRQ�92/7DJH�/(9HO 90
&$/LEUDWLRQ�92/7DJH�3527HFWLRQ 

90
&$/LEUDWLRQ�92/7DJH>�'$7$@ 90

FRPDQGRV�FRQILJXUDFLyQ GHO LQWHUID]�

&WUO�& 92
6<67HP�,17HUIDFH 92
6<67HP�/2&DO 92
6<67HP�5(0RWH 92
6<67HP�5:/RFN 92

FRPDQGRV�FRQILJXUDFLyQ \ PHGLFLyQ GH

VDOLGDV�

$33/\ 77
$33/\" 77
&855HQW 78
&855HQW�67(3 78
&855HQW�67(3" 79
&855HQW�75,*JHUHG 79
&855HQW�75,*JHUHG" 79
&855HQW" 78
0($6XUH 81
0($6XUH�&855HQW" 81
92/7DJH 79
92/7DJH�3527HFWLRQ 80
92/7DJH�3527HFWLRQ�&/(DU 81
92/7DJH�3527HFWLRQ�67$7H 81

92/7DJH�3527HFWLRQ�67$7H" 81
92/7DJH�3527HFWLRQ�75,3SHG" 81
92/7DJH�3527HFWLRQ" 81
92/7DJH�5$1*H 81
92/7DJH�5$1*H" 81
92/7DJH�67(3 80
92/7DJH�67(3" 80
92/7DJH�75,*JHUHG 80
92/7DJH�75,*JHUHG" 80
92/7DJH" 79

FRPDQGRV�GH VLVWHPD�

,'1" 86
567 87
767" 87
',63OD\ ^2)) _ 21` 85
',63OD\�7(;7 85
',63OD\�7(;7�&/(DU 85
',63OD\�7(;7" 85
',63OD\" 85
2873XW ^2)) _ 21` 85
2873XW�5(/D\ ^2)) _ 21` 86
2873XW�5(/D\" 86
2873XW" 85
6<67HP�%((3HU 86
6<67HP�&200XQLFDWH�*3,%

5'(9LFH 86
6<67HP�(55RU" 86
6<67HP�9(56LRQ" 86

FRPDQGRV�GLVSDUR�

75* 84
,1,7LDWH 84
75,*JHU�'(/D\ 84
75,*JHU�'(/D\" 84
75,*JHU�6285FH 84
75,*JHU�6285FH" 84

FRPDQGRV�LQIRUPH GH HVWDGR�

&/6 101
(6( 102
(6(" 102
(65" 102
23& 102
23&" 102
36& ^ � _ � ` 102
36&" 102
65( 102
65(" 102
67%" 103
:$, 103
67$7XV�48(6WLRQDEOH�&21'LWLRQ" 

101
67$7XV�48(6WLRQDEOH�(1$%OH 101
67$7XV�48(6WLRQDEOH�(1$%OH" 

101
67$7XV�48(6WLRQDEOH" 101
6<67HP�(55RU" 101

FRQGLFLRQHV GH HUURU 57
FRQGLFLRQHV PHGLRDPELHQWDOHV 155



196

Ín
d

ic
e

Índice

FRQHFWRU

*3,% 58
56���� �VHULH� 59

FRQH[LyQ D FRPSXWDGRU R WHUPLQDO

FRQHFWRU *3,% 58
FRQH[LyQ D XQ RUGHQDGRU R WHUPLQDO

FRQH[LyQ VHULH '%��� 61
FRQH[LyQ VHULH '%�� 60

FRQH[LRQHV SDUDOHODV 145
FRQH[LRQHV�IXHQWHV GH DOLPHQWDFLyQ�

FRQH[LRQHV HQ VHULH 145
FRQH[LRQHV SDUDOHODV 145

FRQVLGHUDFLyQ VREUH FDUJD

FDUJD FDSDFLWLYD 35
FRQVLGHUDFLRQHV GH FDUJD

FDUJD GH FRUULHQWH LQYHUVD 36
FDUJD GH LPSXOVR 35
FDUJD LQGXFWLYD 35

FRQVXOWD GH E\WH GH HVWDGR �67%� 99
FRQVXOWD GH UHYLVLyQ GHO ILUPZDUH 57
FRQWURODGRU GHO EXV� LQWHUUXPSLU 99
FRQYHUVLyQ GH OD WHQVLyQ GH

DOLPHQWDFLyQ 21
FRUULHQWH LQYHUVD 36
FXDGUR GH FDUDFWHUHV 59

'

GDWRV GH FRQVXOWD 97
GHVFRQHFWDU OD VDOLGD 54
GHVFULSFLRQHV GH WHFODV �SDQHO IURQWDO�

3
GHWHQHU XQD VDOLGD 109
GLPHQVLRQHV GH OD IXHQWH GH

DOLPHQWDFLyQ 155
GLRGR GH SRODULGDG LQYHUWLGD 145
GRV SXQWRV 106

(

HIHFWRV GH DFRSODPLHQWR 38
HMHPSOR GH FDOLEUDFLyQ 91
HOHPHQWR HQ VHULH 139
HUURUHV

DXWRWHVW 122
FDOLEUDFLyQ 123
HMHFXFLyQ 117

HVSHFLILFDFLRQHV GH IXQFLRQDPLHQWR

151
HVWDELOLGDG 35, 153
HVWDELOLGDG GH EXFOH 35
HVWDGR GH VDOLGD �DFWLYDGD� GHVDFWLYDGD�

54
HVWDGR VLQ UHJXODFLyQ �FRQGLFLyQ� 143
HVWUXFWXUD MHUiUTXLFD 104

)

IRUPDWR GH FRPDQGRV 105
IXHQWH GH DOLPHQWDFLyQ GH FRUULHQWH

FRQVWDQWH LGHDO 141
IXHQWH GH DOLPHQWDFLyQ GH WHQVLyQ

FRQVWDQWH LGHDO 141
IXHQWH GH DOLPHQWDFLyQ LGHDO 143
IXHQWH GH GLVSDUR

EXV �VRIWZDUH� 75
GLVSDUR LQWHUQR LQPHGLDWR 75

IXHQWH UHJXODGD FRQ XQ HOHPHQWR HQ

VHULH 139
IXQFLRQDOLGDG 9,6$ 127
IXVLEOH GH DOLPHQWDFLyQ 20

*

*3,%

FRQHFWRU 58
FRQILJXUDFLyQ GHO LQWHUID] 58

,

,(((����

LQIRUPDFLyQ GH FRQIRUPLGDG 113
,(((������

FRPDQGRV FRPXQHV 107
LPSHGDQFLD GH VDOLGD 141
LPSXOVRV SDUiVLWRV GH WHQVLyQ 144
LQIRUPDFLyQ VREUH VHJXULGDG 29
LQVSHFFLyQ LQLFLDO

YHULILFDFLyQ HOpFWULFD 33
YHULILFDFLyQ PHFiQLFD 33

LQVWDODFLyQ 33
LQWHUUXSFLyQ GH VROLFLWXG GH

LQWHUYHQFLyQ �654� 98

.

NLW GH VRSRUWH GH EDVWLGRU 24

/

OD 35
OHFWXUD GH UHVSXHVWD D XQD FRQVXOWD 75
OHFWXUD UHPRWD GH WHQVLyQ

FRQH[LRQHV 36
OHQJXDMH GH SURJUDPDFLyQ 154
OtPLWH FRUULHQWH 44
OtPLWH GH WHQVLyQ 42

0

PDFUR 132
PDFURV GH ([FHO 131
PHPRULD GH DOPDFHQDPLHQWR GH HVWDGRV

154
PHPRULD QR YROiWLO 48
PHQVDMHV GH HUURU 116
PRGDOLGDG GH FRUULHQWH FRQVWDQWH �&&�

141, 142
PRGDOLGDG GH OtPLWHV 41
PRGDOLGDG GH PHGLGD 18
PRGDOLGDG GH WHQVLyQ FRQVWDQWH �&9�

141, 142
PRQWDMH HQ EDVWLGRU 24

GLPHQVLRQHV GH UHIHUHQFLD 156
PXWXR� HIHFWRV GH DFRSODPLHQWR 38

2

RSFLRQHV GH IXHQWH GH GLVSDUR

GLVSDUR GH EXV �VRIWZDUH� 82
GLVSDUR LQPHGLDWR 83

RUGHQ GH OOHJDGD �),)2� 116
293 �3URWHFFLyQ FRQWUD VREUHWHQVLyQ�

DFWLYDU 293 50
DMXVWDU HO QLYHO 293 50
FRPSUREDU HO IXQFLRQDPLHQWR GH

293 51
FRQILJXUDU HO QLYHO GH GLVSDUR 50
HOLPLQDU OD FRQGLFLyQ GH VREUHWHQ�

VLyQ 51
XWLOL]DFLyQ GHVGH HO LQWHUID] UHPRWR 

52

3

SDODEUD�V� FODYH�V�

QLYHO LQIHULRU 104
UDt] 104
VHJXQGR QLYHO 104
WHUFHU QLYHO 104

SDQHO IURQWDO

DQXQFLDGRUHV 5
GHVFULSFLRQHV GH WHFODV 3
HVTXHPD 2
LQWURGXFFLyQ D OD XWLOL]DFLyQ 41

SDQHO SRVWHULRU

FRQHFWRU GHO LQWHUID] +3�,% �,(((�

���� 6
FRQHFWRU GHO LQWHUID] 56���� 6
HVTXHPD 6
WHUPLQDOHV GH VDOLGD 6

SDUiPHWURV 0,1 \ 0$; 106
SDUiPHWURV 6&3,

ERROHDQRV 108
FDGHQD 108
GLVFUHWRV 108
QXPpULFRV 108

SDUpQWHVLV UHFWDQJXODUHV 69
SDUpQWHVLV WULDQJXODUHV 69
SHVR GH OD IXHQWH GH DOLPHQWDFLyQ 155



197

Ín
d

ice

Índice

SRWHQFLD GH HQWUDGD �Pi[LPD� 154
SUHFLVLyQ GH SURJUDPDFLyQ 151
SUHFLVLyQ GH UHOHFWXUD GH FRPSUREDFLyQ

151
SUHFLVLyQ 293 152
SUHUUHJXODGRU 139
SUHUUHJXODGRU FRQWURODGR SRU IDVHV 139
SURJUDPD GH HMHPSOR SDUD & \ &�� 127
SURJUDPD GH HMHPSOR SDUD ([FHO �� 131
SURJUDPDFLyQ UHPRWD 146
SURJUDPDV GH DSOLFDFLyQ 126
SXQWR \ FRPD 106

5

UDQJR GH SURJUDPDFLyQ GH VDOLGDV 153
UDQJRV GH SURJUDPDFLyQ �WHQVLyQ�

FRUULHQWH� 76
UHFXSHUDU HVWDGRV RSHUDWLYRV 48
UHIULJHUDFLyQ 33, 154
UHJLVWUR GH DFWLYDFLyQ 93
UHJLVWUR GH HVWDGR GXGRVR 95
UHJLVWUR GH HYHQWRV 93
UHJLVWUR GH HYHQWRV HVWiQGDU 96
UHJLVWUR GH UHVXPHQ GH E\WH GH HVWDGR

97
UHJXODFLyQ GH FDUJD 151
UHJXODFLyQ GH OtQHD 151
UHLQLFLDOL]DFLyQ HQ HO HQFHQGLGR

�FRPDQGR 567� 87, 88
UHVLVWHQFLD HQ VHULH 139
UHVLVWHQFLD YDULDEOH 139
UHVLVWRU

DFWLYDFLyQ GH HVWDGR GXGRVR 95
E\WH GH HVWDGR 97
FRPDQGR GH DFWLYDFLyQ GH HYHQWRV

GH HVWDGRV 96
HVWDGR GXGRVR 95
HYHQWRV GH HVWDGR GXGRVR 95
HYHQWRV HVWiQGDU 96
UHJLVWUR GH DFWLYDFLyQ 93
UHJLVWUR GH HYHQWRV 93
UHVXPHQ GH E\WH GH HVWDGR 97

UHVLVWRU GH FDUJD GH SUXHED 36

UHVROXFLyQ GH SURJUDPDFLyQ 151
UHVROXFLyQ GH UHOHFWXUD GH

FRPSUREDFLyQ 151
UHVROXFLyQ GHO SDQHO IURQWDO 151
UHVSXHVWD GH SURJUDPDFLyQ DVFHQGHQWH

146
UHVSXHVWD GH SURJUDPDFLyQ

GHVFHQGHQWH 147
UHYLVLyQ GHO ILUPZDUH GHO VLVWHPD 57
UH]DGR \ UXLGR 151
56����

FRQILJXUDFLyQ 59
IRUPDWR GH FXDGUR GH GDWRV 59
ORFDOL]DFLyQ GH DYHUtDV 61

UXLGR

PRGR FRP~Q 144
PRGR QRUPDO 144

UXLGR GH FRUULHQWH HQ PRGR FRP~Q 143
UXLGR GH WHQVLyQ HQ PRGR QRUPDO 143

6

6&3,

FRPDQGRV FRQILUPDGRV 110, 111
FRPDQGRV QR 6&3, 112
FRQVXOWD GH YHUVLyQ 57
HVSHFtILFR GH GLVSRVLWLYR 112
ILQDOL]DGRUHV GH FRPDQGRV 107
LQIRUPDFLyQ GH FRQIRUPLGDG 110
LQWURGXFFLyQ DO OHQJXDMH 104
UHJLVWURV GH HVWDGR 93
YHUVLyQ 57, 110

VHSDUDGRUHV GH FRPDQGRV

GRV SXQWRV 106
SXQWR \ FRPD 106

VLQWD[LV GH FRPDQGRV 105
VLVWHPD GH iUERO 104
VREUHWHQVLyQ GH OD WHQVLyQ GH VDOLGD 153
VXEVLVWHPDV 104

7

WHPSHUDWXUD GH DOPDFHQDPLHQWR 155

WHPSHUDWXUD GH WUDEDMR 154
WHQVLyQ IORWDQWH

VLQ DLVODPLHQWR 32
WHUPLQDOHV GH GLVWULEXFLyQ 38
WHVWV EiVLFRV

YHULILFDFLyQ GH VDOLGD 18, 19
YHULILFDFLyQ SUHOLPLQDU 17

WLHPSR GH DFWLYDFLyQ 152
WLHPSR GH HVWDEOHFLPLHQWR 152
WLHPSR GH UHVSXHVWD WUDQVLWRULD 152
WLSRV GH SDUiPHWURV �6&3,� 108

8

XWLOL]DFLyQ HQ FRUULHQWH FRQVWDQWH 44,
45

XWLOL]DFLyQ HQ VHULH� FRQH[LyQ 145
XWLOL]DFLyQ HQ WHQVLyQ FRQVWDQWH 42, 43

9

YDORU QRPLQDO GH FRUULHQWH 34
YDORUHV QRPLQDOHV GH HQWUDGD GH &$

154
YDORUHV QRPLQDOHV GH ORV FDEOHV 34
YDORUHV QRPLQDOHV GH ORV IXVLEOHV 20
YDORUHV QRPLQDOHV GH VDOLGD 151
YHORFLGDG GH GHVSOD]DPLHQWR� WH[WR GH

HUURU 116
YHORFLGDG GH UHVSXHVWD

SURJUDPDFLyQ DVFHQGHQWH 146
SURJUDPDFLyQ GHVFHQGHQWH 147

YHULILFDFLyQ

SUHOLPLQDU 17
VDOLGD GH FRUULHQWH 19
VDOLGD GH WHQVLyQ 18

YHULILFDFLyQ SUHOLPLQDU 17
9)' 32
9,6$ 126
YLVD�GOO 126
YLVD���GOO 126
9LVXDO %DVLF 131


