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-Óo>X&-(<Â	

• 2×¯!�2×�Â

• ¯!�X /�:

• õ�ÒPiõ®ÝÒ

• ��d'_KRmN	XKR

• åO(<P�å3	�

• ��Â{<

• 5isWó!ÑsGÊ

• -N(�Wó

• �I�^Iàª

• OG�-�Âóí

• ðw¯!~Âm�w¯!~Â

• ��(.wsoI��f�x 	oË�o���

• ,��<Q	ls
N��F( ��Üv

:Q��;Po��+EÂ	

• �$	X$:���m\k GPIB(IEEE-488)m RS-232�Y;

• SCPI(Standard Commands for Programmable Instruments)a�

• :RX-�62PP�1»p I/OÝþ 	

• ":-���K=Â	�Twÿ·KRo\
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1 output1<Á��
2 output2<Á��
3 å�ÂQX�<Á��
4 õ�ÂQX�<Á��
5 ��Â{<��
6 OD(-�Üv��
7 ®ÝÒ<Á��
8 �Â /�VKR<Á��

9 3;
10 ¯!�X /�:���
11 I/OiW ]F0J� /GÛ��
12 [Üv ]F0J� /K=��
13 [!ÑGÊ ]F0J� /[Local]��
14 GÊ!Ñ [O��P ]/[O (- ]
F0J�

15 -N(��	2�;P /,� �;P�
��
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Xs¿lt�:RX-�62Ps�� /F0J�s9ypiIk>À\�^�XsF
0J�t��þsÂ	�æóp¿yo76N�F�$�piIk�W%p�	.^

��KÝ¼Z�kI�^�

1 output1<Á��   ,��<Q	làªO�xG0$^� output1�ÂO�x�V�
<Á\�^�

2 output2<Á��   ,��<Q	làªO�xG0$^� output2�ÂO�x�V�
<Á\�^�

3 å�ÂQX�<Á��   å�ÂQX��<Á\k�¯!~�}s:PþZ¯!� 
	p\�^�

4 õ�ÂQX�<Á��   õ�ÂQX��<Á\k�¯!~�}s:PþZ¯!� 
	p\�^�

5 ��Â{<��   ��Â{<Â	�	2�;P�dt,� �;Pp\k�-O(
<�ÂQ>P�Ýþ\���Â!Ñ��O�\�^�

6 OD(-�Üv��   �ÂOD(-�m�VOD(-��,��<Q	pÜv\�
3;KRlOD(-��ÝþlR��Kp\�^�

7 ®ÝÒ<Á��   MK\kI�_�$�dtYpäWZ`�[Üv ]F0J�pÜv
Z�kI�+��-���R�P^�éÒ�KR\�^�

8 �Â /�VKR<Á��    3;��ÂKRm�VKRsI_�p�;^�P�<Á
\�^�

9 3;   æ¼���dt�æ¼��p�^m�MK\kI�_s�Q~Þ\�^�

10 ¯!�X /�:���   �#��s¯!�	2�;P�dt,� �;Pp\�^�
Xs����hk�X /�:�¼nM�^�

11 I/OiW /GÛ�� 3   OG�-�	X$:�����;lR��Kp�#���i
W\d��K=pV\k�#���GÛ�dtGÛ®�\�^�

12  [Üv ]F0J� /K=�� 2   
N����.m
N��F( ���+��-�
K=\ÉÌ�O�x��+E�:��E����O8�LX�Üv\�^�G�I

t�K=G�.�t?p\�^�

13  [!ÑGÊ ]F0J� /[Local]�� 1   �#��s!Ñ�oÚ 5i�l���ûFG
OpGì\�/FGOä�p8ð��V�^�G�It��#���OG�-�	

X$:����G�.P�R��P�G�.p~\�^�

14  [Stored state Recall]F0J�   GìZ�kI�Wó!Ñ�FGOä�¼1½P�¼5½
P�O��P\��#����Xs!ÑpO (-\�^ (*RST�CX. )�

15 -N(��	2�;P /,� �;P���   ¯!s-N(��G�.�	2�;P
�dt,� �;Pp\�^�

1�#��QOG�-�	X$:����G�.pohkI�K3�Xs���[Local]
��m\k�;lR�^�
2�#��s�#¸4æpXs���Ð^m�¼K=G�.½�	2�;PplR�^�
3�#��QK=G�.pohkI�K3�Xs���¼GÛ½���dt¼GÛ®

�½��m\k�;lR�^�
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�Âm�VsOD(-�t�:RX-�62PP��s����;\kÝþlR�^�

1 �#��s�#�4�kP��¯!<Á��O�x�ÂQX�<Á����;\
k�y%s¯!QX�O�x�ÂQX��<Á\�^�

2 ���Ð\k�OD(-��,��<Q	pÜv\�^�

3 ®ÝÒ<Á����;\k�MK\kI�_�-¼oä�päW\�àª3;��
\k�MK\kI�_s��y%s�ÂOD(-�pÅc\�^�OD(-�sÜ

vQ$	E��-pohd���KùÒ ���Ð\kTeZI�

4 ���Ð\k�3;��VàªG�.pÝþ\�^�

5 ®ÝÒ<Á����;\k�MK\kI�_�-¼oä�päW\�àª3;��
\k�MK\kI�_s��y%s�VOD(-�pÅc\�^�

6 ���Ð\k�¯!�	2�;Pp\�^�Ê 5Ë��^�m�,��<Q
	t�W%p¯!G0$�G�.p4��¯!�Âm¯!�VQÜvZ��^�

F  G   :RX-�62Ps��mi��t^~k�OG�-�	X$:�����CX.

l,� �;PplR�^��#���l:RX-�62Ps��mi���Â	

Z`�pt�R��P�G�.p^�¿yQG��^�

�Â /�VKR<Á���®ÝÒ<Á���àª3;��;\k��Âm�Vs
OD(-��Åc\�^�

+ +

Low

High

Or

1

2

Or

Display
Limit

Display
Limit

Current
Voltage

On/Off
Output
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Adrs �#��QOG�-�	X$:�����\kV
lR��Kpohk

I�^�

Rmt �#��QOG�-�	X$:����G�.pohkI�^�

8V*/35V** å�ÂQX�Q<ÁZ�kI�Xm�v\�^�
20V*/60** õ�ÂQX�Q<ÁZ�kI�Xm�v\�^�
OUT1 :RX-�62P�dtOG�-Wó;p output1Q<ÁZ�kI�^�

OUT2 :RX-�62P�dtOG�-Wó;p output2Q<ÁZ�kI�^�
OVP1 OVP1ÜvQ�XpohdmRp�output1s��Â{<Â	Q	2�

;PpZ�dP�ÜvsMKæp��Â{<�Êp�hk�#��Q

�H(-%�XZ��\d�

OVP2 OVP2ÜvQ�XpohdmRp�output2s��Â{<Â	Q	2�
;PpZ�dP�ÜvsMKæp��Â{<�Êp�hk�#��Q

�H(-%�XZ��\d�

CAL �#��QK=G�.pohkI�^�

Limit ,��<Q	p�Âm�VsOD(-�QÜvZ��^�

ERROR 4�.����
N��OG�-�	X$:�����CX.�
N�

Qó¯Z��\dQ�
N��8(-Q�O�Z�kI�`��

OFF �#��s¯!Q�:pohkI�^ (�ît 56?���ü� )�
Unreg �#��s¯!QKRZ�kI�`� (¯!Q CVl� CCl�oI )�
CV �#��Qþ�ÂG�.pohkI�^�

CC �#��Qþ�VG�.pohkI�^�

TRACK output1m output2Q-N(��G�.l^�

,��<Q	�s�/X�
�$�Q8J�^�pt��#��s�#¸4æp

���Ð\kTeZI�
Display

Limit

*E3646A/48AG,PsK3�**For E3647A/49AG,PsK3
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«��ÈKpt�:RX-�62Ps ����;\�^�

• GPIB	X$:����dt RS-232	X$:����<Á^� (¨ 3o�ü� )�

• GPIB�.Q��Ýþ^� (¨ 3o�ü� )�

• RS-232sA��Q�-m6O+��Ýþ^� (¨ 3o�ü� )�

1   AC"4��
2  �#7J��@P%�� X;O
3  �#G�J�P
4  O�¯!~Â

5  ¯! 2 O�¯!~Â
6  GPIB(IEEE-488)	X$:�����2�$
7 RS-232	X$:�����2�$

I/O
Config



7

�����

�	(���$�-   ¨ 1olt��#��s:RX-�62PsÂ	sITiPp
iIk>À\�^�

9 y   ¨ 2olt�Xs�#��s9y�>À\�^�Xsopt��#���Ý
�^�d�s�ÀO�x¯!]1piIk�ÌHZ�kI�^�

:RX-�62PæómÂ	   ¨ 3olt�:RX-�62Ps��s�;��m�
b��s����hk�:RX-�62PP��#���æó^���piIk�

\T>À\�^��d�OG�-�	X$:�����;lR��Kp�#���

Ýþ^���m�K=Â	piIks1»o>À�ÌHZ�kI�^�

OG�-�	X$:����O:�QX�   ¨ 4opt�OG�-�	X$:���
��\k�#���Ýþ^�mRp�ZiüolHQÌHZ�kI�^��d�!

Ñ�H`^��KpÝþ^����ÌHZ�kI�^�


N��F( ��   ¨ 5opt�Xs�#����hkó$\kI�mRpÜvZ
��
N��F( ��QÌ
Z�kI�^�/
N��F( ��pt�íçs

ê}m®Ôp�Zi>ÀQÌHZ�kI�^�

�<O���LX�<R�NE   ¨ 6opt�;Þp3�`d<R�NEs6�p�
ZiOG�-�	X$:�����<O���LXQÌHZ�kI�^�

&J�-O�P   ¨ 7olt�O0��#��s#�%oæó�>À^��P��#
��sæóm�;��piIkFê%p�\T>À\�^�

� r    ¨ 8opt�Xs�#��s�rQÌHZ�kI�^

Service Information �#���Agilent Technologiesp~\k��8���V�d
�s�	.N	X�ó9O�xK=s�À�O�xs� 	ow«sO�-m�X

B�2X-�R��$��c�QÌHZ�kI�^�

Xs�#��sæóGísYgít�1-800-452-4844(Z� )pO�
TeZ�P�
o�s Agilent Technologies�$�pOíI3�`TeZI�

�#��QYt4P� 3®«Tp,Â\dK3t�Agilentt�milP·�dt
s�Z`kIdeR�^�1-800-258-5165  ( Z� ) pO�
TeZ�P�o�s
Agilent Technologies�$�pOíI3�`TeZI�
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¨ 1o  �	(���$�-

Zð&�(���-  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  17
¯!s&�(���-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  18
�Â¯!s&�(���-- - - - - - - - - - - - - - - - - - - - - - - -  18
�V¯!s&�(���-- - - - - - - - - - - - - - - - - - - - - - - -  19

�#��Q�Xpo�oIK3 - - - - - - - - - - - - - - - - - - - - - - -  20
�#�ÂsÅ� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  21
�#���N(�}Ý�^�pt - - - - - - - - - - - - - - - - - - - - -  23

¨ 2o  9 y

ò7pG^�+¢Z¿- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  27
ò7ûO�x�Dªüw-3ûyµ  - - - - - - - - - - - - - - - - 27

�<�LXm�� �O  - - - - - - - - - - - - - - - - - - - - - - - - - - - 28
�<�LX  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 28
�� �O  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 28

> À  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 29
Ý �  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 31
Í�ó9  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  31
�Î��mÝ�K� - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  31

¯!]1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  32
�VþZ  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  32
�Â��  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  33
'_piIksoðZ¿  - - - - - - - - - - - - - - - - - - - - - - - - -  33
OG�-�Âó¯s]1  - - - - - - - - - - - - - - - - - - - - - - - - -  34
<Ns'_- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  36

¨ 3o  :RX-�62PæómÂ	

:RX-�62Pæós9y  - - - - - - - - - - - - - - - - - - - - - - - -  39
þ�ÂWó  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  40
þ�VWó  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  42
-N(�Wó  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  44
 [Üv ]F0J�sæó  - - - - - - - - - - - - - - - - - - - - - - - - - - - -  45
ÜvG�.sÅc- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  45

N�sÜv - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  46
:��E����O8�LXsÜv - - - - - - - - - - - - - - - - -  46
K=\ÉÌsÜv- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  47

OG�-�	X$:���siW - - - - - - - - - - - - - - - - - - - - -  48
GPIBiW  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  48
RS-232iW  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  49

Wó!ÑsGÊmO��P  - - - - - - - - - - - - - - - - - - - - - - - - - -  50
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��Â{<�Ýþ^�  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  52
OVPsQ>P�Ýþ\k OVP�Ê�	2�;Pp^�- -  52
OVPWós&�(�  - - - - - - - - - - - - - - - - - - - - - - - - - - - -  53
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3 =\I�#7J��Q���V��kI�Xm�=�\�^�

Xs�#��t�̄ _æpOæ�Is�p3K�#7J������VkG��^�

Y�;s�#��s7J���s�^�K3t��sÜ�ü�\kTeZI�

�#�ÂsÝþm�#7J���Åc^�¿yQG�K3t��s?���ü�\

kTeZI�

G,P Agilent6�)r(  6�)s>À

E3646A/47A 2110-1070 AC100O�x 115V;7J�� 2.5A T 125V

E3646A/47A 2110-0457 AC230O�x 250V;7J�� 1A T

E3648A/49A 2110-0996 AC100O�x 115V;7J�� 4A T 250V

E3648A/49A 2110-1068 AC230 V;7J�� 2A T 250V
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Î  `   õ�Âp��®�sË«ûó$�t��#��s�5��Ô\k��ÎZoIlT

eZI�iWw«ss�O�xTwsKRt�Z+sÇ}��Vd�$(:p���

ÈhkTeZI�

�#�Ât�2 is�XB�2X-�i���O��62P�pG��#�Â<Á
��(&m�#7J���KR\k<Á\�^�

1 AC�#���Î\�^�

2 �5����Î\�^ (¼General Disassembly½ (174?�� ) �ü� )�

3 PCA�.�s 2Ò�s�#�Â Q�$�	(&�y%s�#�ÂpÝþ\�^
(� 1-1ü� )�

4 �s?���üop\k�#7J��sþZ�=�\�¿ypÈ]k-\d�sp
��nMkTeZI�

5 �5���p~\�$��dtN>PpÅc�s�#�ÂO�x7J���ÌH\
k�#��p���V�^�

230V

100V

115V

� 1-1.�#�Â Q�$ÑAC 115V;Ò

Ñ­e�Ò
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1 �#��.���Î\�^�C	/��.
N	5�l�O��62PP�7J��@P

%�� X;O���Î\�^�

2 7J��@P%�� X;OP���Î\
�^� 

3 =\I7J��ps�\�^� 4 O��62Ps7J��@P%�� X;
O�s�\�^�

=\I�#�ÂQ<ÁZ��=\I�#7J��Q���V��kI�Xm�=�\�^�
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1

����� ��	��
���

Xs�#��t�3 is�<�L/P��(-sI_�P��hk�19 	X&s�
$N(���H82 (-pÝ�^�XmQlR�^�>ÀgmC�X-;w«t�
N(�C�X-;�(-p7ªZ�kI�^�7�	�s Agilent Technologies System
II��tn�l��E3646A�E3647A�E3648A��dt E3649As¨pÝ�lR�^�

FGÖ�#���N(�pÝ�^�ðp�ðemèes�ErÕW���Î\�^�

rÕW���Î^pt�Pn�"hBhkÙu\�^~�`kÎ\�^�

:RX- O � (�¬ )

N(�pÝ�^���Q 1!sK3t��%<$��(- 5063-9243�
Y+\TeZI�
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2!s���¨p�~kN(�pÝ�^�K3t�R(�OX���(- 5061-9694m
:NX���(- 5063-9212�Y+\TeZI�

�N	.��B�-���P:p 1!�dt 2!s���Ý�^�K3t���P: 5063-
9256m�N	.��(- 1494-0015�Y+\�ZI�
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XsC0J�Ppt�Agilent TechnologiessG,P E3646A�E3647A�E3648A�m
E3649As DC�#��sæóQÌ¾Z�kI�^�

Xsopt�O:I�WIdeId�#��s9yQ>ÀZ�kI�^�Xsop

t��#���Ý�^�d�s�ÀO�x¯!]1piIk�ÌHZ�kI�^��

p�þQoIPS��XsC0J�PsÌHZ¿t 4 G,Ps^~kp`kt��
�^�Xsot��s ��LXliWZ�kI�^�

• ò7pG^�+¢Z¿ (27?�� )

• �<�LXm�� �O (28?�� )

• > À (29?�� )

• Ý � (31?�� )

• ¯!]1 (32?�� )
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�����

Xs�#��t Safety Class Is��l^�i���GÛ]Ç~Â��Â\kI�^�
Xs~Ât�3c�s]Ç�V���hk�#��D\k]Ç (Çep]1 )\oV
�uo��`��

Ý�\d�WóZ`�ðp��#���&�(�\k�XsC0J�Psò7C�

�mò7ûpG^�>À��T?�lTeZI�Fê%o�ÀpiIksò7lH

t�XsC0J�Ps�`Ò�pÌHZ�kI�^�ù½%oò7lHpiIkt�

XsC0J�PsaÚs¼ò7û½�ü�\kTeZI� 

���
������������

Xs�#��t��sò7ûyµm EMC(�Dªüw-3û )yµp$ð^��Kp
Ý¼Z�kI�^�

• IEC 1010-1(1990)/EN 61010-1(1993) + A2 (1995): Safety Requirements for Electrical
Equipment for Measurement, Control, and Laboratory Use

• CSA C22.2 No.1010.1-92: Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use

• EN61326-1(1997):
EN 61000-4-2(1995):Electrostatic Discharge Requirements
EN 61000-4-3(1996):Radiated Electromagnetic Field Requirements
EN 61000-4-4(1995): Electrical Fast Transient/Burst Requirements
EN61000-4-5(1995): Surge Requirements
EN61000-4-6(1996): Conducted Radio Frequency Immunity Requirements
EN61000-4-8(1993): Magnetic Field Requirements
EN61000-4-11(1994): Voltage dips, short, interruption and var Requirement
EN 55011(1991) Group 1, Class A/CISPR 11(1990): Limits and Methods of

         Radio Interference Characteristics of Industrial, Scientific, and Medical
        (ISM) Radio - Frequency Equipment

• Low Voltage Directive 73/23/EEC

• EMC Directive 89/336/EEC
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���!�

�<�LX¼0E3½m¼0E9½p�hk�XKl<ÁZ���#�ÂQÔ���^�
�$K0(-t�4!�Â AC115V p 10%�47á 63Hz;pÝþZ��^��#�
ÂsÝþÅcpiIks�ît�XsC0J�Ps¼�#�ÂsÅ�½ (21 ?�� )
�ü�\kTeZI�

�<�LX>À

0E3 4!�Â AC230Vp 10%�47á 63Hz

0E9 4!�Â AC100Vp 10%�47á 63Hz

1CM N(�.M�V�(- (Agilent6�)r( 5063-9243)

910 Ë&C0J�P� (- (�#��Yt4æp<Á\dC0J�P� (
-m7ù¸0 )*

��"#�

�s�� �Ot�Agilent ,¼�pY+\IdeV�^��� �OsY+\t�
�#��mIh\�l���� �Os�l�O�V\�^�

Agilent No. >À

10833A GPIB��;P�1m(3.3 ft.)

10833B GPIB��;P�2m(6.6 ft.)

34398A    RS-232�99X (F� )á99X (F� )�2.5m(8.2 ft.)��;P�99X (�� )á
259X (F� )�%<$

34399A    RS-232 �%<$��(- (�s 4is�%<$P�iWZ�kI�^ )
                 99X (�� )á 259X (�� )�PC�dt<OX$;

99X (�� )á 259X (F� )�PC�dt<OX$;
99X (�� )á 259X (�� )�G,E;
99X (�� )á 99X (�� )�G,E;

*£�0ì¾K������	.¿�Ë&l+\Z��K3t�Agilent6�)r(
E3646-90423mY�þTeZI�
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���

Xs�#��t�ÝþÂ	mO0��#���þ3�`kI�d���#Á�po

-l^�Xs�#��t�:RX-62PP��]Ýþ^�Xm�lR�^\�GPIB
	X$:���� RS-232 	X$:�����\kOG�-Ýþ^�Xm� 	l
^�Xs�#��pt 2 isQX�QG����åI�Vl��õI�Â����
åI�Âl��õI�V�y�lR�^�:RX-�62PP��G�ItOG�

-�	X$:�����\k¯!QX��<Á\�^�

Â	t�smO�l^�

• 2×¯!�2×�Â

• þ�Â (CV)Wó�þ�V (CC)Wó

• ��Â{< (OVP)

• K��þ5sWó!Ñ�GÊ^� 5isFGOä� (1á 5)

• �W�#¸4 P:+�-

• O��62P~ÂlsOG�-ó¯

• :RX-�62P�OG�-�	X$:�����;\dK=

:RX-�62Pæólt��sXm�ÈM�^�

• �I�^IàªÂ	

• ¯! (1�dt 2)O�x¯!�Â���<Á^��

• OVP�	2�;P�dt,� �;Pp^�

• OVP-O(<�Q>P�Ýþ\d�ºµ��O�\d�^��

• �Âm�VsOD(-��Ýþ /Üv^�

• Wó!Ñ�GÊ /O��P^�

• �#����#¸4!ÑpO (-^�

• �#���OG�-�G�.P�R��P�G�.p~^

• ,��<Q	�s
N��F( ��sóè /��R�P

• ÜvG�.sÅc (V-V�I-I�dt V-I Üv )

• 
N��K=\ÉÌ��dt��+E�:��E����O8�LX�ÜvZ`��

• -N(��G�.�	2�;P�dt,� �;Pp^��

• �#���K=^� (K=GÛ��.sÅcon )

• OG�-�	X$:���iW�

• ¯!�	2�;P�dt,� �;Pp^�
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OG�-�	X$:�����\kæó^�K3t��#���O�/p^�Xm

��-��p^�Xm�lR�^�Îw�X-R�N��;^�K3t�¯!�Ý

þ\k!Ñ,�$� GPIB�dt RS-232	X$:�����\kÏK^��Kp�
#��p�v^�XmQlR�^�Â	t�smO�l^�

• �Âm�VsÝþ

• �Âm�VsO�.5(�

• ³Ãs!ÑmGÊZ�kI�!Ñs4�.5(�

• i\
N�ó¯sÝþ

•  P:+�-s��

:RX-�62Ps�*	"Üv (VFD)sÂ	t�smO�l^�

• ¯!�Âm¯!�Vs�Ás��Üv^� (F�$�G�. )

• �Âm�VsOD(-��Üv^� (OD(-�G�. )

• ú�sÜvP�Wó!Ñ�=�^�

• 
N����. (F( �� )P�
N�súõ�=�^�

:RX-�62Ps�,4��;\k�>X&æó;pÉºT	I�]1lR�^�

�#��s¯!~Â}s]1m��H��]Ç}s]1t��w¯!~ÂlÈI�^�

Î  `   �#��s¯!��H��P� DC±60V �¡MkjWZ`�m�®�sË«ûQG
��^�"�Z�kIoIó¯T	I��;\k���s�¬s¯!~Â (+)�ó¯
~Â (+)p]1^�K3��dt¯!~Â (-)�ó¯~Â (-)�]1^�K3t�̄ !

� DC±60V�¡MkjWZ`oIlTeZI�

1.jW�Â DC±60VoÚá ( )
    (a"�õ�fc )

2. jW�Â DC±240VoÚá ( )
    ("�õ�fc )

(O�¯!~Â )
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����

�#��QO��p�Id���Ïæs�ËQoIPnKP�yl&�(�\�^�

�ËQ�iPhdK3t�defp�Ï$qmo��s Agilent�$�pí�\kT
eZI�GìpiIkt�XsC0J�PsaÚwpÌHZ�kI�^�

�#��� Agilent Technologiesp®Ï\kIdeTK3�G��^sl�ª}©i
tGì\kOIkTeZI�Gñ��V�d�p�#���®Ï^�K3t��t

qmG,Pr(Q�P�$���VkTeZI��d��2\díç�1»p>À

\d�s�Í�\kTeZI� 

Â©%&�(�

Xs&�(�p�hk�¡�kI�~Â�3;QoIPnKP��H82(-�6

2PsÜep}X��ËQoIPnKP�,��<Q	pË���QoIPnKP

�=�\�^�,��<Q	pË���QoIPnKP�óì\�^�

�ª%&�(�

�#��Q2«�rp hkWó\kI�Xm�a�põIKãÒ�l=�^� Í
ææó�ÀQ¨ 1 opÌ¾Z�kI�^�ó9�ÀpiIks�ît�¼Service
Information½pÌHZ�kI�^�

���������

� Î

�#��t 0á 40usþZìÒl=�póW\�ìÒQ 40á 55upo�m�¯!
þZQ�o���^�X��{<^�d��:�Xp��¬eP��¬p*ª�Ï�

��l�Î\kI�^�AgilentN(���;^�m�*ªsV�Q2W���`��

>X&æó

Xs�#��t���	.mè�p¤»o�?��QG�K�pÝ�\k�*ªs

­ü�=G^�¿yQG��^��ErÕW���Î\kP��N(�p���V

kTeZI�

Ï ?

Xs2«t��pO�4�s¿ytG��`��TwsÃ���û^�K3t�M

Idv��;\kTeZI�
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Î  `   T	I�O�¯!~Âp]1^�K3t�¿_ð�hk�#��s�#�OFFp\�
]1Z���ÊQ�Ë\oI�Kp+¢\kTeZI�

:RX-�62Ps�,4��;\k�>X&æó;pÉºT	I�]1lR�^�

:RX-�62Ps�,4t�O��62P (+)m (-)s]1m�ÌpohkI�^�
:RX-O�xO�62Pt�¨ 8 opÌHZ�kI��Kp�3	��´M�Å
W|��äÈ¿�o-�^��KpÝ¼Z�kI�^�

O�¯!~Â�lt�(+)m (-) s¯!~Âs]1�(+)m (-)ó¯~Âs]1�]Ç
~Âs]1Q 	l^�èes¯!~Âp�;lR�T	Is�	�t�AWG 24P
� AWG 14�ll^�

FGÖ O�¯!~ÂP�'_]1�^�K3��#��s:PþZ�VQ�2^�
o�u��I CV'_ÅW|�=�^� 4is'_��;\oV�uo��`��

����

«�sÜt�AWG (American Wire Gage)Dcs�ûsù�l^�

Ü 2-1. T	IþZ

Î  `   ò7ûyµ��d^d��ÉºT	It¤»pÝI�s��;\k��#��so

Úõ�¯!�V�2æpÉºT	IQ�¤\oI�Kp\kTeZI�'_Q 1 i
«�sK3t�nsÉºT	IV���#��s:PþZ�Vsò7o�2� 	

p\oV�uo��`��

AWG 10 12 14 16 18 20 22 24 26 28

`	oÚ
�V (�X?� )*

40 25 20 13 10 7 5 3.5 2.5 1.7

m�/ft 1.00 1.59 2.53 4.02 6.39 10.2 16.1 25.7 40.8 64.9

m�/m 3.3 5.2 8.3 13.2 21.0 33.5 52.8 84.3 133.9 212.9

*free airpOV�»ù�X%�$�30u�"�G�
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'_T	It�¤»o�	�s�s��;\�	X9�%X�p���Úo�Â�

��{<\kTeZI�ù½%pt�T	IQoÚõ��Ê�V�2æp�¤\o

I�nÝI�slG�u��Òs�Â��tíçpo��`��'_T	I>s�

Â��t�2V ��p´MkTeZI�ù½%p�;Z�kI��AWG �ZsDc
s�Â���¼â^�pt�Ü 2-1�ü�\kTeZI�

�����������

�Ùû'_

Xs�#��t��m�n^~ks�	�s'_�H6�$X�pV\kòþ\k

Wó\�^�de\�'_�X,X�QÚRIm��äÈ¿OX�X�Q�2^�

K3QG��^�'_�H6�$X��b�pVÈ^��ÌÉº�'_O�.cs

	X%�$X�sþ3�`p�hkt��òþpo� (�W^� )XmQG��^�
Xs�KoK3��Ùû'_s�	��~Þ^�Xmp�hkíç�®ÔlR�X

mQG��^�

'_�X,X�QÚRIm�¯!�Â�\Ýþ\dmRp�#��QÎ>%p CC
G�.�dtKR�	G�.po�XmQG��^�¯!�Âs�P��Q�-t�

�VÝþ�'_�H6�$X� (TwO�xÎw )s3¼�l�â\d�pà�Z�
�^�

*f'_

*f'_t�þ�ÂG�.ltP�<òþûsíç��2Z`�`��þ�VG�

.lt��#��s¯!�X,X�ms�Ì@���2Z`�^�ä��X�t�

#��sòþûp~¹��M�`�Q�'_�VsOX�X���2Z`�XmQ

G��^�

6P�'_

�I�p�hkt�'_�Vtog�P�oÚ��lþ�%pÅW\�^�þ�V

�Êt�¯!�V�à�\�^�¯!�X,X�sÛRp����VOD(-�¡

M�9��'_�¤�XmQlR�^�¯!�rs��Tpmn��d�p��V

OD(-tW�9���V����pÝþ\kTeZI�W�9���V����

pÝþ^�m��#��tÎ>%p CCG�.PKR�	G�.p4��^�
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Ô�V'_

�#��p]1Z�kI���+�;o'_Q�Wó�	�PsG�u¸l�#�

�pÔ�V���^�XmQ�ÁpG�¤�^�Îw�#P��V���^�m��

pKRR���ËsË«QÕI�^�X��s~¹t�üÝ'_Éº��hkZð

p¯!p'_��M�u�ClR�^�üÝ'_Éºt�oål���+�;o'

_Q�#p��lR�sm7]Ùs�V��#P�¤�¿yQG��^�'_p

�hk�#��P�¤����V�müÝ'_Éºs�V�s3¼Q��#��s

oÚ�V����gZToV�uo��`��

�$���������

OG�-�Âó¯t�'_w»s�ÂÅW|�=�^�d�p�;Z��^��#

��m'_ms>sO�.cl�ÂQ��^�m��ÂÅW|Q�Q��^Q�O

G�-�Âó¯p�hkbsÒ3I�gZT\�^�

OG�-ó¯lR��Kp�#���]1^�m�OVP �Êt�¯!~ÂltoT
ó¯M ('_ )l�Â�ó¯\�^�

�#��só¯~Âm¯!~Âs]1��û\�� 2-1s�Kp���P.��Vd
2c���;P��hk�#��só¯~Â�'_p]1^�¿yQG��^�ó¯
�X%�$m\k��P.��;\oIlTeZI��Kù�s~t]1\oIl

TeZI�ó¯O�.cs��P.s��s~t�H��]Ç ( )ps�]1\k
TeZI�ó¯O�.c�6Êp^�m��#��s¯!�ÂQ'_sO�.cw

»lå�\�^�ó¯O�.c�'_p]1^�K3t�,û�=�\kTeZI�

� 2-2.R��Pó¯s]1� 2-1.OG�-�Âó¯s]1
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òþû

'_O�.cs*Zm'_�H6�$X�sÚRZsþ3`p�hkt�OG�-

ó¯��;^�m�:�P$QoWZ�k�Â:��.5(��P�<Q�2^�

XmQG��^�Xs:�P$P��2\dð»oä�Qç�l��#��sòþ

ûQå�\��äÈ¿Q_Tohd��P�<�òþûQ2]�^�o_sK3t�

�WQ�2^�Xm�G��^�Xs 	û�ogp^�d�p�'_sO�.c

tlR�eVõT\k�r]�3�`kTeZI�ó¯O�.ct�#��pÝþ

Z�kI�:��.5(��P�<sùwosl�OG�-ó¯Wó�pó¯O�

.c�'_O�.c�6hk6Ê]1^�m�Z�[�o_~¹QG��^�­]

1ltoT�\hP�mõ7p]1\kTeZI�

CVÅW|
¨ 8opÌHZ�kI��Â'_ÅW|s�rt��#��s¯!~Âs�rl^�
OG�-ó¯��;^�K3t�'_�VsÅ�QG�sl�=só¯Mm (+)s¯
!~Â>s 1Vs�Â��piR 5mV�Xs�rpË&\kTeZI�ó¯O�.
ct�#��s:��.5(��ÊsùwlG�d���¾sû	�=�^�pt�

ó¯O�.csÉº�/O�.cl 0.5W«�pG�\kTeZI�

¯!þZ

¨ 8osþZ¯!�ÂmþZ¯!�Vs�rt��#��s¯!~Âs�rl^�O
G�-ó¯��;\kI�K3soÚ¯!�Â�¼â^�pt�'_O�.clå

�\d�Â�'_�ÂpË&\kTeZI�oÚ¯!�Â�¡�\dK3�Xsû

	s�rtGìZ��`���#��pV^��!�yQ�Úpohk��#��

QKR	!�äKm�UnregÜvQM,\k�̄ !QKRZ�oIXm�v\�^�

¯!3	�

ó¯O�.cQ�K^�3	�t��#��s¯!æp��2\��Â'_sKR

p_~¹��M�K3QG��^�ó¯O�.c���3�`kÎw3	�s~¹

�ogp\�O�.c�'_O�.c«Tp­Èp��`kTeZI�3	�sÚ

RIüwlt�ó¯O�.cp��P.��VoV�uo�oIK3QG��^�

��P.s]Çt��#��sü~s�lÈhkTeZI���P.�ó¯�X%

�$m\k�;\oIlTeZI�
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<Ns'_��#��p]1^�K3t�h�s'_�Ï�s]1T	I��;\

k¯!~Âp]1\oV�uo��`��bK^�Xmp�hk�'_>s�a�(

<OX�?èQogpo��Xs�#��sÓMlG�å¯!	X9�%X�Q:

PpPPZ��^�h�sT	IVtlR�eVõT\���3�`�P¸rk�

O�.cs	X%�$X�m3	�sÉ4�ÞiZ`kTeZI���P.��;

^�K3t��#��s]Ç~Âpù�s~�]1\��Kù�s~t]1\oI

lTeZI�

��;P�c���#��mtÿ�dK�pG���~Â��;^�¿yQG�K

3t���3�`dT	IVP��P.��VdT	IVl¯!~Â���~Âp

]1\kTeZI�h�s'_���~ÂpÏ�p]1\kTeZI�
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XX�lt��#���Ý�\k��	(���$�-�ÈK���Øx�\d�:

RX-�62PP�sæó���	(���$�-l#$�Âm#$�VsWó�

&�(�^����Ø{mRp1»p>À\�\d�Xsolt�X��s:RX

-�62Ps��s;Þ��\T>À\�b��s����;\k�#���æó

^����®>\�^� 

Xsot��s ��LXliWZ�kI�^�

• :RX-�62Pæós9y (39?�� )

• þ�ÂWó (40?�� )

• þ�VWó (42?�� )

• -N(�Wó (44?�� )

• [Üv ]F0J�sæó (45?�� )

• OG�-�	X$:���siW (48?�� )

• Wó!ÑsGÊmO��P (50?�� )

• ��Â{<�Ýþ^� (52?�� )

• ¯!�,� �;Pp^� (56?�� )

• ��+EGísæó (57?�� )

• GPIB	X$:����O:�QX� (60?�� )

• RS-232	X$:����O:�QX� (61?�� )

• K=s9y (64?�� )

F  G   :RX-�62Psæó�p
N�Q�2^�K3t�̈ 5os¼
N��F( �
�½ (121?�� )�ü�\kTeZI�

Xsolt��;^���QYsð�pvZ�kI�^�
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�������������

XXlt�:RX-�62Ps��s9y�>À\�^�

• Xs�#��t�XK¯_æp:RX-�62PWóG�.pÝþZ�kI�^�

XsG�.pohkI�mRt�:RX-�62Ps����;lR�^��#

�¸4^�m��W%p:RX-�62PWóG�.pÝþZ��:RX-�6

2PWóp output1Q<ÁZ��^� ���Ð^m�output2:RX-�62
PWópo��^�

• �#��QOG�-WóG�.pohkIk�:RX-�62P�R(���-�

�CX.�«ðpÏK\kIoV�u� (Local)���Ð`u�Iil�:R
X-�62PWóG�.p~�XmQlR�^�:RX-�62PWóG�.m

OG�-WóG�.>s¼nM�Èhk��¯!6NF�$QÅ��XmtG�

�`��

• ���Ð^ (LimitÜvQMK\�^ )m��#��tOD(-�G�.p4
��³ÃsOD(-�QÜvZ��^�XsG�.lt�3;�KR^�mRp

OD(-�sÅ����Xm�lR�^� ����KùÒÐ^P�NË>ì

�`_p,��<Q	�$	E��-��2Z`�m��#��t,��<Q	

�F�$�G�.p~\�^�(Limit ÜvQuM�^ )�XsG�.lt��Á
s¯!�Âm¯!�VQ¯!Z��^�

• ���Ð`u�:RX-�62PP��#��s¯!�	2�;P / ,�
 �;PplR�^�¯!��:p^�m�OFF ÜvQM,\k�¯!Q,�
 �;Ppo��^�

• ,��<Q	s�/X�
�$pt��#��s³ÃsWó!Ñ�
N����

.QÜvZ��^�dmMu��#��Q 8V/3A s CV G�.lWó\kIk�
:RX-�62PP�àªZ�kI�K3t�CVÜvm 8V ÜvQM,\�^�
de\��#��QOG�-àªZ�kI�K3t�Rmt Üv�M,\�GPIB
	X$:���l�.Q��þZ�kI�K3t�Adrs ÜvQM,\�^��
ît�¼,��<Q	�s�/X�
�$ (HíW )½ (5?�� ) �ü�\kTe
ZI�

• ,��<Q	s�/X�
�$pt��#��s³ÃsWó!Ñ�
N����

.QÜvZ��^�

2

Local

Store

Display
Limit

Display
Limit

On/Off
Output
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þ�Â (CV)Wó;p�#���Ýþ^�pt��s�Àp I�^�

• :RX-�62Psæó

1 ¯!~Âp'_�]1\�^�

�#�¼hk�(+)m (-)s¯!~Âp'_�]1\�^�

2 �#��s�#�4��^�

�#��t�#¸4 /O (-!Ñp4��̄ !t,� �;Ppo��^ (OFFÜ
vQM,\�^ )��ÂQX�tåQX�Q<ÁZ��^ (³Ã<ÁZ�kI�QX
�sÜvQM,\�^�dmMu�E3646AG,PsK3t 8VÜvtM,\�^ )�
3;pt�ÂàªÂ	Q��`k���^��#�Xæpt�output1 Q<ÁZ��
OUT1ÜvQM,\�^�

�Ð\k�#���õ�Â�lóWZ`kP���s�Àpö��^��#�

�súõp���20V�dt 60VsÜvQM,\�^�

3 ,��<Q	�OD(-�G�.pÝþ\�^�

,��<Q	QOD(-�G�.pohkI�Xm�v^ LimitÜvQMK\�^�
OD(-�G�.sÜvlt��#s�Â�m�V�QÜvZ��^�

4 y%s�VOD(-�p3;�KR\�^�

�e LimitÜvQMK\kI�Xm�=�\�^�3;��Vàª;pÝþ\�^�
®ÝÒ<Á����;\k�MK\kI�_�ÅclR�^��d�3;��`u

MK\kI�_�KRlR�^�y%s�VOD(-�p3;�KR\�^�

 1 �VsÝþæp�®ÝÒ<Á����;^�m�MK\kI�_�$�dtYp

äW^�XmQlR�^�

þ�ÂG�.lt�F�$�G�.mOD(-�G�.s�Â�t7]l^Q�

�V�txo��^��d�,��<Q	QF�$�G�.pohkI�K3

t�3;�KR^�mRp�VsOD(-�sÅ����XmtlR�`��3

;�KR^�mRt�,��<Q	�OD(-�G�.pÝþ\k�þ�ÂG�

.ls�VsOD(-�sÅ��=�^�Xm�Oi�\�^�

Power

High

Display
Limit

Current
Voltage

�
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5 y%s¯!�Âp3;�KR\�^�

�e LimitÜvQMK\kI�Xm�=�\�^�3;��Âàª;pÝþ\�^�
®ÝÒ<Á����;\kMK\kI�_�Åc\�y%s¯!�Âp3;�KR

\�^�

6 F�$�G�.p~��^� 

�Ð^P�NË>ì�\oIl,��<Q	�$	E��-��2Z`kF�

$�G�.p~��^�LimitÜvQuMk�,��<Q	p¼OUTPUT OFF½m
IKF( ��QÜvZ��^�

7 ¯!�	2�;Pp\�^�

OFFÜvQuMk� CVÜvQM,\�^�,��<Q	QF�$�G�.pohk
I�Xmp+¢\kTeZI�

8 �#��Qþ�ÂG�.pohkI�Xm�=�\�^�

�#���þ�Â (CV) G�.lWóZ`�K3t�CVÜvQM,\kI�Xm�
=�\kTeZI�CCÜvQM,\kI�K3t�Z�pÚRI�VOD(-��
<Á\kTeZI�

F  G   �Ás CVWólt�'_sÅ�Qç�l�VOD(-��¡M�m��#��tZ
ðÝþZ�kI��VOD(-�lþ�VG�.p�W%p�R���5\�b�

p��\k¯!�ÂQ��\�^�

• OG�-�	X$:���æó

CURRent {<�V >|MIN|MAX} �V�Ýþ\�^�

VOLTage {<�Â >|MIN|MAX} �Â�Ýþ\�^�

OUTPut ON ¯!�	2�;Pp\�^�

1�ÂsÝþæp�®ÝÒ<Á����;^�m�MK\kI�_�$�dtYpä

W^�XmQlR�^�

Current
Voltage

�

Display
Limit

Display
Limit

On/Off
Output
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þ�VWó

42

�����

þ�V (CC)Wó;p�#���Ýþ^�pt��s�Àp I�^�

• :RX-�62Psæó

1 ¯!~Âp'_�]1\�^�

�#�¼hk�(+)m (-)s¯!~Âp'_�]1\�^�

2 �#��s�#�4��^�

�#��t�#¸4 /O (-!Ñp4��̄ !t,� �;Ppo��^ (OFFÜ
vQM,\�^ )��ÂQX�tåQX�Q<ÁZ��^ (³Ã<ÁZ�kI�QX
�sÜvQM,\�^�dmMu�E3646AG,PsK3t 8VÜvtM,\�^ )�
3;pt�ÂàªÂ	Q��`k���^��#�Xæpt�output1 Q<ÁZ��
OUT1ÜvQM,\�^�

�Ð\k�#���õ�Â�lóWZ`kP���s�Àpö��^��#

��súõp���20V�dt 60VsÜvQM,\�^�

3 ,��<Q	�OD(-�G�.pÝþ\�^� 

,��<Q	QOD(-�G�.pohkI�Xm�v^ LimitÜvQMK\�^�
,��<Q	QOD(-�G�.pohkI�m��#��s�Âm�VsOD(

-����XmQlR�^�

4 y%s�ÂOD(-�p3;�KR\�^�

�e LimitÜvQMK\kI�Xm�=�\�^�3;��Âàª;pÝþ\�^�
®ÝÒ����;\k�MK\kI�_�ÅclR�^��d�3;��`uMK

\kI�_�KRlR�^�y%s�ÂOD(-�p3;�KR\�^�

1�ÂsÝþæp�®ÝÒ<Á����;^�m�MK\kI�_�$�dtYpä

W^�XmQlR�^�

þ�VG�.lt�F�$�G�.mOD(-�G�.s�V�t7]l^Q�

�Â�txo��^��d�,��<Q	QF�$�G�.pohkI�K3

t�3;�KR^�mRp�ÂsOD(-�sÅ����XmtlR�`��3

;�KR^�mRt�,��<Q	�OD(-�G�.pÝþ\k�þ�VG�

.ls�ÂsOD(-�sÅ��=�^�Xm�Oi�\�^�

Power

High

Display
Limit

�
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5 y%s¯!�Vp3;�KR\�^�

�e LimitÜvQMK\kI�Xm�=�\�^�3;��Vàª;pÝþ\�^�
®ÝÒ<Á����;\kMK\kI�_�Åc\�y%s¯!�Vp3;�KR

\�^�

6 F�$�G�.p~��^�

�Ð^P�NË>ì�\oIl,��<Q	�$	E��-��2Z`kF�

$�G�.p~��^�LimitÜvQuMk�,��<Q	p¼OUTPUT OFF½m
IKF( ��QÜvZ��^�

7 ¯!�	2�;Pp\�^�

OFF ÜvQuMk�CC ÜvQM,\�^�,��<Q	QF�$�G�.poh
kI�Xmp+¢\kTeZI�

8 �#��Qþ�VG�.pohkI�Xm�=�\�^�

�#���þ�V (CC)G�.lWóZ`�K3t�CCÜvQM,\kI�Xm�
=�\kTeZI�CVÜvQM,\kI�K3t�Z�pÚRI�ÂOD(-��
<Á\kTeZI�

F  G   �Ás CCWólt�'_sÅ�Qç�l�ÂOD(-��¡M�m��#��tZ
ðÝþZ�kI��ÂOD(-�lþ�ÂG�.p�W%p�R���5\�b�

p��\k¯!�VQ��\�^�

• OG�-�	X$:���æó

VOLTage {<�Â >|MIN|MAX} �Â�Ýþ\�^�

CURRent {<�V >|MIN|MAX} �V�Ýþ\�^�

OUTPut ON ¯!�	2�;Pp\�^�

1�VsÝþæp�®ÝÒ<Á����;^�m�MK\kI�_�$�dtYpä

W^�XmQlR�^�

Current
Voltage

�

Display
Limit

Display
Limit

On/Off
Output
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Xs�#��t�-N(�¯!�y�\�^�-N(��G�.lt�output1 m
output2s 2is���ÂQ�¨ 8o (158?�� )l>À^��ÂÝþ�ÒTpaI
p����KpàªZ��^�X�t�­Ù\d 2 is¯!��;^��?�X<
ons�Êl¿ymZ��Vã�Â�Å�Z`�sp-Ól^�-N(��G�.

t��#��:p\d�OG�-�	X$:����O (-\d�\d�pt�¿

_�:po��^�

• :RX-�62Psæó

1 output1�dt output2¯!sI_�P��ys�ÂpÝþ\�^�

2 -N(��G�.�	2�;Pp\�^�

���Ð\d��p\�-N(�Üv��Xp\�^�dmMu�oÍp

output1�<Á\k-N(��G�.�	2�;Pp\�output1s¯!m7]�ÂQ
>Pp output2s¯!�Ýþ\�^�ùÒ	2�;Pp\d��output1�dt output2
sI_�Ps�ÂQ>P�Åc^�m�b�pÈ]k��s¯!�Å�\�^��

VOD(-t�output1m output2s/¯!p>ZpÝþ^�XmQlR�-N(��
G�.s~¹��V�`��

3 -N(��G�.�üU\�^�

-N(�ÜvQ�:po��^�

F  G   -N(��Òt�/¯!s�ÂÝþ�Òp!Ê\�^� �îpiIkt�¨ 8o¼û
	�r½ (159?�� )�ü�\kTeZI�

• OG�-�	X$:���æó

OUTPut:TRACk[:STATe]{OFF|ON} -N(��G�.�b�c�,� �;

P�dt	2�;Pp^�

OUTPut:TRACk[:STATe]? -N(��G�.s!Ñ�íI3�`�

��������

Track

Track

Track
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 [ �� ]�	
����

[Üv ]F0J�P��
N��:��E����O8�LX�O�yK=\ÉÌ�
ÜvZ`�XmQlR�^�Z�p�:RX-�62PÜvG�.� V-V Üv�I-I
Üv��dt V-I Üvsº¢sÜvp¼�nM�XmQlR�^�G�.Ýþ� V-
VÜv�dt I-IÜvp^�m�output1m output2s��s�Â�dt�V�7æp
=�^�XmQlR�^�

• ÜvG�.� V-V Üv�dt I-I ÜvpÝþ\d�pOD(-��Åc^�Xm
tlR�`��3;��\d� � � � ��dt ��s

I_�P�Ð\d�\kOD(-��Åc\�Km^�m�:RX-�62PQ

�W%pä�Üvp~��OD(-��ÅclR��Kpo��^�

• ÜvG�.� V-V Üv�dt I-I ÜvpÝþ\d�t��/X�
�$tI_�
�Å�\oTo��^�

• Ýþ�Åc`_pÜvF0J��üU^�pt� ���Ð\1Vk

NO CHANGE�ÜvZ`�P�3;��\k ���Ð\�üU�<Á\�
^�

��$�%���

1 [Üv ]F0J�p4��^�

[ Üv ] F0J�p4hdmRp ERRORS QÜvZ�dK3t�1 i�dt<Ns
�CX.i\
N��dt4�.����
N�Qó¯Z�kI�^�3;��\

kÜv�ÜvZ`�^�

 
2 ÜvZ`�ÜvG�.�<Á\�^�

3;��\�ÜvG�. V-VÜv�I-IÜv��dt V-IÜv�<Á\�^�

3 Åc�GÊ\�F0J��üU\�^�

			��


�����

<
Current
Voltage > Low High

View

View

View

View

View
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� ����

1 
N��ÜvZ`�pt� ��� 2�Ð\�^�

�ÌsF( ��QÜvZ�d��
N�sXNQ\u�TÜvZ��^��Ìs

N�¼1½t��J�TsoÍs
N��v\�¼-103½t
N����.l^�

 
2 3;��\k ���Ð\�
N�r(���R�PZ`�
N��F( ��

s+��-�ÜvZ`�^�

,��<Q	�s+��-s��R�PéÒ�éT^�pt ���Ð\�^� 

3 
N���O�\�F0J��üU\�^�

���Ð\k�XsF0J��üU^�P�Ê 30Ë>ì�\oIl�,��
<Q	�$	E��-��2Z`�m�^~ks
N�Q�O�Z��^� 

�îpiIkt�¨ 5o¼
N��F( ��½ (121?�� )�ü�\kTeZI�

�
�&�����'(!����

 
1 [Üv ]F0J�p4��[:��E����O8�LX ]�<Á\�^�

2 �#��s:��E����O8�LX�ÜvZ`�^�

1_yt,<R (�s:��E����O8�LXr(�2_yt4¯!<R (
�s:��E����O8�LXr(�3 _yt:RX-�62P�<R (�s
:��E����O8�LXr(l^� �îpiIkt�¼:��E����O8�L
Xsí3`½ (59?�� )�ü�\kTeZI�


�		���		�
��

��	��������

5(9 ;�;�<�<�=�=

View
View

>
>

>

View

View

View

View
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��������

 
1 [Üv ]F0J�p4��[iW\ÉÌ ]�<Á\�^�

2 F( ��s+��-���R�PZ`�^�

K=F( ��QZÓZ�kIoIK3t�[ \ÉÌo\ ] QÜvZ��^���
R�PéÒ�§T^�pt� �Ð\�^�:RX-�62PP�K=\ÉÌ�Å

c^�XmtlR�`���îpiIkt�¼K=F( ��½ (68?�� )�ü�\
kTeZI�

�����

���
�������

View

View

>



¨ 3o :RX-�62PæómÂ	
OG�-�	X$:���siW

48
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Xs�#��t�GPIB(IEEE-4888)	X$:���m RS-232	X$:���s��
��Â\d!Ñl¯_Z�kI�^��#��sXK¯_æpt�GPIB	X$:��
�Q<ÁZ�kI�^�ùÒp	2�;PplR�	X$:���t 1ieVl^�
Åc�&M_p4¯!iWG�.�üU^�pt�¼NO CHANGE½mIKF( �
�QÜvZ���l ���Ð\kTeZI�

• :RX-�62PP�s��GPIB �.Q��6O+��A��Q�-�Ýþ^

�XmQlR�^�

• ³Ès<Át�DKÜvZ��^�bs�s<Át^~kP^�lÜvZ��^�

• 	X$:���s<Át����ûFGOpGÊZ��^sl��#�¼hk��

�#¸4O (-�\k�ÅcZ��`�� (*RST�CX. )�

GPIB ��

1 OG�-iWG�.��Xp\�^�

¼RS-232½QÜvZ��K3t�3;��\k¼GPIB / 488½�<Á\�^�

2 GPIB�.Q��<Á\�^�

�#��s�.Q�t 0á 30sº¢s�pÝþlR�^�XKÝþt�.Q�¼5½
l^�

3 Åc�GÊ\�F0J��üU\�^�

F  G   O�Is�X9J�$s GPIB	X$:������.pt�b��ês�.Q�Q
G��^�Xs�X9J�$s�.Q�t�	X$:����5��sI_�sÂ

Wp�"Vp�;\oIlTeZI�Agilent Technologies GPIB	X$:������
.t�ù½%p�.Q�¼21½��;\�^�

� �!	"	�##

$%%�				�&

'$
�%

I/O
Config

I/O
Config

I/O
Config

I/O
Config
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3

RS-232 ��

1 OG�-iWG�.��Xp\�^�

^lpOG�-�	X$:���s<Á� RS-232pÅc\kI�K3t�¼RS-232½
mIKF( ��QÜvZ��Xmp+¢\kTeZI�

2 RS-232	X$:����<Á\�^�

3;��^m�RS-232	X$:����<ÁlR�^�

3 A��Q�-�<Á\�^�

300�600�1200�2400�4800�9600 (XKÝþ ) A�sKfsI_�P�<Á\�^�

4 6O+�m�-(<�8(-N�<Á\�^�

¼6O+�o\ (8,�$�8(-�XKÝþ )½�¼ìN (7,�$�8(- )½�¼®N
(7 ,�$�8(- )½sI_�P�<Á\�^�6O+��Ýþ^�mRp�,�
$�8(-N�>]%pÝþ^�Xmp�o��^�

5 Åc�GÊ\�F0J��üU\�^�

� �!	"	�##

�'����

�(��		!$)%

*+*�		#	!�,'

'$
�%

I/O
Config

I/O
Config

I/O
Config

I/O
Config
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���������)��

oÚ 5 isWó!Ñ����ûFGOä�pGÊlR�^�XK¯_æt�FGO
ä�¼1½á¼5½ptì�ÝþZ�kI�`��ä�sy8t� :RX-�62PP
�l�OG�-�	X$:���P�l�ÈKXmQlR�^Q�y8Z�d!Ñ

sO��Pt�:RX-�62PP�\PÈM�`��

�s�Àt�Wó!ÑsGÊO�xO��Ps���>À\kI�^� 

GÊ / O��PWó��HX P^�pt�3;��\k¼EXIT½F0J��<Á
\�����KùÒÐ^P�,��<Q	�$	E��-��2Z`�^�

• :RX-�62Psæó

1 y%sWó!Ñ��;lR��Kp�#���Ýþ\�^�

GÊÂ	t�¯!�ÂQX�s<Á��Âm�VsOD(-�sÝþ�¯!s�X /
�:!Ñ�OVPs�X /�:!Ñ�OVPs-O(<�Q>P�Ì%\�^�

2 GÊG�.��Xp\�^�

:RX-�62PP��GÊZ�d 5is!ÑYmp8ð (oÚ 10_ )���`k
�XmQlR�^�¼NAME STATE½QÜvZ���l3;��\k� �Ð\k

ä��<Á\� �Ð\kä�p8ð��VkGÊ\�^�

3 FGOä��<Á\�^�

3;�$p�\k�FGOä�¼2½��þ\�^�

Wó!ÑsGÊ

6725( 67$7(

1DPH 67$7(

�� S��YBWHVW

�� 67DW(�

Store

Store

Store

Store
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3

4 Wó!Ñ�GÊ\�^�

1 O��P�G�.��Xp\�^�

O��P�G�.po�m�FGOä�¼1½QÜvZ��^�

2 GÊZ�kI�Wó!Ñ�<Á\�^�

�Ì RESETG�.�<Á^�m��#��X /�:\oIl��dtOG�-�	
X$:���l *RST �CX.��;\oIl�#¸4!Ñ�O (-lR�^�
¼*RST½�CX.piIks�ît�92?���ü�\kTeZI�

3 GÊZ�kI�Wó!Ñ�O��P\�^�

• OG�-�	X$:���æó

«�s�CX.��;\k��#��!Ñ�GÊ\k��P\�^�

*SAV {1|2|3|4|5} �þZ�dä�pWó!Ñ�GÊ\�^�

*RCL {1|2|3|4|5} �þZ�dä�P��«ðpGÊZ�d!Ñ�O

��P\�^�

‘‘MEM:STATE:NAME 1, ‘P15V_TEST’’’
GÊä� 1s8ð�¼P15V_TEST½m\kGÊ\�^�

'21(

GÊ!ÑsO��P

�� S��YBWHVW

�� VWDWH�

UHVHW

GRQH

Store

Recall

Recall
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��������
�

��Â{<t�ÝþZ�kI�GÛQ>P���ÚRTo�¯!�ÂpV\k'_

�GÛ\�^�-O(<�Q>PQ 3AP-«�pÝþZ�kI�K3tTws SCR
�Dl¯!�õ�\�-O(<�Q>PQ 3 AP-��pÝþZ�kI�K3t¯
!� 1AP-pÝþ\k�'_�GÛ\�^�

�s�Àt�OVPs-O(<�Q>PsÝþ���OVPWós&�(������
Â!Ñs�O����v\kI�^�

• :RX-�62Psæó

OVP ��*������ OVP ������+��
�

1 �#��s�#�4��^�

 or 
2 Ýþ^�¯!�<Á\�^�

 
3 OVPF0J��Üv\k�y%s-O(<�Q>P�Ýþ\�^�

3;m®ÝÒ<Á�� �dt ��;\k�y%s-O(<�Q>P�Ýþ\

�^�-O(<�Q>Pt 1.0AP-��ptÝþlRoIXmp+¢\kTeZI�

4 OVP�Ê�	2�;Pp\�^�

5 OVPF0J��üU\�^�

OVPsÝþQÅcZ�kIoIm�¼NO CHANGE½mIKF( ��QÜvZ��
^��#��t OVPF0J��üU\�,��<Q	tF�$�G�.p~��^�
OVP�ÊQ	2�;PoK3p�OVP1ÜvO�x OVP2ÜvQ�Xpo�Xm�
=�\kTeZI�

/(9(/ ����9 (E3646A)

293 21

&+$1*('

Power

1 2

Over
Voltage

< >

Over
Voltage

Over
Voltage
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3

OVP �������

OVP Wó�&�(�^�pt�¯!�Â�-O(<�B	X-«T�l�¹Z`�
^�OVP �ÊQ-O(<Z���l3;��\k�¯!�YTr�Pp�WkIR
�^�X�p�hk��Â��s¯!t!R«T�lå�\�æóZ�kI�¯!

pÈ]k OVP1 Üv�dt OVP2 ÜvQMK\�CC ÜvQM,\�^�¼OVP1 (
�dt OVP2)  TRIP½F( ���,��<Q	pÜvZ��^�

���������

OVP!ÑQ�2^�K3t�OVP1�dt OVP2ÜvQMK\�^�ç�Q*�É
ons�Â#sK3t��_b����Î\�^�¯!�ÂQ>P�KR^�P�

OVP-O(<�Q>P�KR\k���Â!Ñ��O�\�^� 

�s�Àt���Â!Ñ��O�\kä�G�.sWóp~^���>À\kI�

^�Xs�Àlt�NË>ì�\oIl,��<Q	�$	E��-��2Z`�

m�,��<Q	Q¼OVP1 (�dt OVP2)  TRIP½p~��^�

1 �Wd�ÂQ>PQ OVP-O(<�B	X-«�lG�Xm�=�\�^�

���Ð^m�OVPO�x LimitÜvQMK\�^�

2 �Wd�ÂQ>PQ OVP-O(<�B	X-«�lG�Xm�=�\�^�

OVP -O(<�B	X-QÜvZ��^�Xsu¸l-O(<�B	X-�KR\
oIlTeZI�

  
3 3;��\k OVP CLEARG�.�<Á\�^�

¯!�ÂQ>PsKR

293 21

293 &/($5

Display
Limit

Display
Limit

Over
Voltage

Over
Voltage
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4 ��Â!Ñ��O�\k�XsF0J��üU\�^�

OVPÜvsMKQ¢<\�^�¯!tF�$�G�.p~��^�

1 OVP-O(<�Q>P�-O(<\dQ>P«�p\�^�

2 3;��\k OVP CLEARG�.�<Á\�^�

3 ��Â!Ñ��O�\k�XsF0J��üU\�^�

OVPÜvsMKQ¢<\�^�¯!tF�$�G�.p~��^�

• OG�-�	X$:���æó

VOLT:PROT {<�Â >|MIN|MAX} OVPQ>P�Ýþ\�^�

VOLT:PROT:STAT {OFF|ON) OVP �Ê�,� �;P�dt	
2�;Pp\�^�

VOLT:PROT:CLE -O(<Z�d OVP�Ê��O�
\�^�

GRQH

OVP-O(<�Q>PsKR

293 21

293 &/($5

GRQH

Over
Voltage

Over
Voltage

Over
Voltage

Over
Voltage
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3

F  G   �#��s OVP�Êpt���Â!ÑQ�2^�m�#��s¯!�?è%põ�
^��R�5� SCR QG��^�*�ÉonsÎw�Â#Q¯!~Âs�~p]1
Z�kI�mRp���Â!ÑQ®�%p�2^�m�SCR Q�#P�sÚRo�
V�í1%p��Z`�d���#��Q�Ë^� 	ûQG��^�X���C

^�d�pt�� 3-1pvZ�kI��Kp�%	��.�¯!~Âm�Ìp]1^
�¿yQG��^�

� 3-1.*�És��p`	Z��GÛ�Ê
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�����"�+��
�

�#��s¯!t�:RX-�62PP�	2�;P�dt,� �;Pp^�X

mQlR�^�

• �#��Q¼�:½!ÑpohkI�m�OFFÜvQM,\k¯!Q,� �;
Ppo��^��#��Q¼�X½!Ñp~�m�OFFÜvQuM�^�¯!Q
,� �;Ppo�m��Â�t 0AP-po���V�t 0.02�X?�po�
�^�X�p�hk��Áp¯!�¼}\oTk�¯!�ÂQ!Rpo��^�

• ¯!!Ñt��ûFGOpGÊZ��^��#�¼hd��OG�-�	X$

:����O (-^�m�¯!t¿_,� �;Ppo��^�

• ¯!Q,� �;Ppo�m�3;QR(�Z���ypÝþQÅcZ��s�

{<\�^�de\�bs�s:RX-�62PtÂ	\�^�

• àª3;�R(�^�pt�®ÝÒ<Á�� ���dt ����;\

k�MK\kI�_QuM��l�MK\kI�_�$PYpäW\�^�

¯!QÜvZ�kI�>sÅc�Üv�dt=�^�pt�F�$�G�.p~�

ðp �Ð\�^�

• :RX-�62Psæó

¯!�:

• OG�-�	X$:���æó

OUTP {OFF|ON}

���������������
�

¯!�¼}^�pt�¯!~Âm'_ms>pÎw0�W�]1^�¿yQG��

^�Îw0�W�àª^�d�p�low true�dt high trues TTLK(QÏ���
^�XsK(t�OG�-�CX. OUTPut:RELay {OFF|ON}ls�àª 	l
^�TTL¯!t�RS-232]1s9X 1m9X 0l�;lR�^�

OUTPut:RELay!ÑQ¼ON½sK3t�9X 1s TTL¯!t high (4.5 V)l�9X 9t
low(0.5 V)l^�OUTPut:RELay !ÑQ¼OFF½sK3t�XsQ>PtÔpo�
�^�RS-232�2�$s9X 1m9X 9s TTL¯!t��#��Twp 2is�H
X6 (JP1m JP2)����VoIm�;lR�`��¼Service Information½�ü�\
k�X���óè\kTeZI�

F  G   �#��P�OQ�àªK(�¯!^��KpÝþ\dK3t�RS-232 	X$
:�����;\oIlTeZI�RS-232 �ÊsTw�XB�2X-Q�Ë^�O
b�QG��^�

< >

Display
Limit

On/Off
Output
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3

��,&�����

Xs¿lt��#��!ÑsGÊ�
N�s?���� P:+�-s�È�:R

X-�62PlsF( ��sÜv�:��E����O8�LXs?���on

s��+EpGí^�-9(�piIkslH�ÌH\�^�

����

�#��pt����ûFGOp�#��!Ñ�GÊ^�d�s 5 isFGOä�
QG��^�Xsä�pt 1 P� 5 �lsr(Q�V���^�/ä�p8ð��
�`kk�:RX-�62PP��;^�XmQlR�^�

• 5 isä�sI_�Pp�#��!Ñ�GÊ^�XmQlR�^�de\�«ð
sGì!ÑQH���ä�P�t�!Ñ\PO��P^�XmQlR�`��

• �#��pt�̄ !QX�s<Á!Ñ�,��<Q	lsMK\kI�_sä��

�Âm�VsOD(-�sÝþ�¯!s�X /�:!Ñ�OVPs�X /�:!Ñ
m-O(<�Q>PQGÊZ��^�

• XK¯_æt�FGOä�¼1½á¼5½ptì�ÝþZ�kI�`��

• FGOä�8���`klR�^�ä�sy8t� :RX-�62PP�l�O
G�-�	X$:���P�l�ÈKXmQlR�^Q� y8Z�d!ÑsO
��Pt�:RX-�62PP�\PÈM�`��OG�-�	X$:���P

�t�(1á5�ls)r(��;^�GÊ!Ñ\PO��P^�XmQlR�`��

• 8ðt�9 _«Tl4!lR�^�ä�8s!Úpt��P:�>(- (A-Z) �
dtNÉ (0-9) Q�;lR�^�a�s 8 _pt��c (_) Q�;lR�^��
?��t�;lR�`��10_�¡Mk�þ^�m�
N�Q2]�^�

• �#¸4O (- (*RST�CX. )�Èhk��FGOpGÊZ�kI�Ýþt
ÅcZ��`��!ÑQGÊZ��m��gRZ���lOo]!ÑQ1R�^�

• :RX-�62Pæó

',+��	',$,�-	*$.�	',$,�-	�/�,

*RST�CX.��;\oIl��dt�#��X /�:\oIl�#¸4!
Ñ�O (-^�pt��s¿yP�¼RESET½�<Á\�^�

5 states� 5(6(7� H[LW

Store

Recall
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• OG�-�	X$:���æó

«�s�CX.��;\k��#��!Ñ�GÊ\k��P\�^�

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

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

:RX-�62PP�O��PZ�dGÊ!Ñp8ð���`k�pt�«

�s�CX.�ÏK\�^�OG�-�	X$:���P�t�(1á 5�
ls )r(��;^�GÊ!Ñ\PO��P^�XmQlR�`��

©©MEM:STATE:NAME 1,©P15V_TESTªªª

"��,��

�#��s�#�4��m��#¸4 P:+�-Q�W%p�ÈZ��^�Xs

+�-t��#��QWó 	PnKP�=�\�^�Xs+�-lt�õ7o 

P:+�-sùw�iW^��sÚSP�o+�-tÈ���`���#¸4 P

:+�-Qä:^�m�ERRORÜvQM,\�^�
õ7o P:+�-tùís+�-��È\�^��Èæ>tÊ 2 Ë>l^�^~
ks+�-p6�\dK3��#��QWó 	lG�XmQGìZ��^�

õ7o P:+�-QW%^�m�:RX-�62Pp¼PASS½mÜvZ��^�
 P:+�-Qä:^�m�¼FAIL½mÜvZ�k�ERRORÜvQM,\�^�G
ñsd�p�#��� Agilent Technologiesp®Ï^�K3t�¼Service Information½
�ü�\kTeZI�

• :RX-�62Psæó

õ7o:RX-�62Ps P:&�(���È^�pt�#��s�#¸

4æp ���Ð\�*I8�<±Q¡XM��lÐ\1V�^�8�

<±Q¡XMkP����*^m� P:+��-QC���^�

• OG�-�	X$:���æó

©©*TST?ªª

õ7o P:+�-QW%^�m¼0½Q®Z��ä:^�m¼1½Q®Z�
�^�

� ���

:RX-�62Ps ERROR ÜvQM,\dK3t��CX.i\
N��4�.
����
N�Q 1 i�dt<Nhó¯Z�kI�^��#��s
N���J�
ptoÚ 20µs
N�Ì��GÊlR�^� �îpiIkt�̈ 5o¼
N��F(
 ��½ (121?�� )�ü�\kTeZI�

Display
Limit
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3

�
�&�����'(!�����

Xs�#��pt�Z�[�oTw��+E�àª^�d�s 3 isC	�R<R
 (�Q�ÂZ�kI�^�h�sC	�R<R (�p	X�-�PZ�kI�

:��E���sO8�LX�=�^�í3`��#��pV\k�È^�XmQ

lR�^�

• �#��t�3_sO8�LXr(�®\�^�1_yt,<R (�s:��E
����O8�LXr(�2_yt4¯!<R (�s:��E����O8�L
Xr(�3 _yt:RX-�62P�<R (�s:��E����O8�LX
r(l^�

• :RX-�62Pæó

5(9 ;�;�<�<�=�=

 [��+E:��E�O8�LX ]QÜvZ���l �Ð\k3;�

�\� �Ð\k��+E�:��E����O8�LX�?����

^�

• OG�-�	X$:���æó

*IDN?

�Ìs�CX.t�«�so�l\ÉÌ�~\�^�

©©Agilent Technologies,E3646A,0,X.X-Y.Y-Z.Zªª (E3646A)

*ZQ 40_«�s\ÉÌÅN�=G\kTeZI�

SCPI ��-�(!�

Xs�#��t�³5��LXs SCPI(Standard Commands for Programmable
Instruments)s�þp$ð\kI�^�OG�-�	X$:���P��CX.�Ï
K^�m�Xs�#��Q$ð\kI� SCPIs5��LX�ÎÏlR�^�

SCPIs5��LXsí3`t�OG�-�	X$:���P�s�ÈKXmQlR
�^�

• OG�-�	X$:���æó

©©SYST:VERS?ªª SCPIs5��LX�íI3�`�^�

®Z���t�YYYY.VmIKo�s\ÉÌl^�¼Y½t5��LXs®Ò
�Ü\�¼V½tbs®Òs5��LXr(�Ü\�^ (dmMu�1997.0)�

View View

View

View
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GPIB����������
���

O��62Ps GPIB�2�$��;\k��#����X9J�$mbs�s GPIB
��p]1\�^�̈ 2opt�Agilent TechnologieslYt4IdeV���;PQ
O�-Z�kI�^�GPIB ��+Et��s�ê�ñ�u�n�oiW ( �$��
O0��dtbs�� )l�]1^�XmQlR�^�

GPIB(IEEE-488) 	X$:���lt�/��Qù¢o�.Q���hkI�^��
#��s�.Q�t 0á 30sº¢s�pÝþlR�^��#��s�.Q�t�X
K¯_æp¼5½pÝþZ�kI�^�GPIB�.Q�Q�#¸4æpÜvZ��^�

SCPIs5��LXsí3`t�OG�-�	X$:���P�s�ÈKXmQlR
�^�

• Xs�.Q�t���ûFGOpGÊZ��^sl��#�¼hk���#¸4

O (-\k�ÅcZ��`� (*RST�CX. )�

• O�Is�X9J�$s GPIB 	X$:������.pt�b��ês�.Q
�QG��^�Xs�X9J�$s�.Q�t�	X$:����5��sI_

�sÂWp�"Vp�;\oIlTeZI�Agilent Technologies GPIB 	X$
:������.t�ù½%p�.Q�¼21½��;\�^�

• �X9J�$�H�k�3¼��N� 15«Tp^��

• �;^�7��;Ps3¼s*ZQ�]1^���sNp 2F�-P�SVd�
�¡MoI�Kp^� (oÚ 20F�-P )�

• I_�s GPIB �2�$p���2�$�;R(�� 4i«�í
\oIlTe
ZI�^~ks�2�$Qõ7p���V��kI�Xmm�a�2�Q\hP

�i���kI�Xm�=�\kTeZI�

OG�-�	X$:���s�#��s:RX-�62PP�siWpiIks�

ît�48?���ü�\kTeZI�

F  G   IEEE-488p��u�h�s��;Ps*ZQ4F�-P�¡M�K3t+¢Q¿yl
^�



¨ 3o :RX-�62PæómÂ	
RS-232	X$:����O:�QX�

61

3

RS-232����������
���

O��62P�s 99X (DB-9)�O�P��2�$��;\k�RS-232	X$:��
�p�#���]1^�XmQlR�^�Xs�#��t�DTE( ,�$~��� )
m\kiWZ�kI�^�̂ ~ks����� RS-232	X$:�����\kÈK
d�p��#��t 2is4X.��	��N	X�DTR(Data Terminal Ready�9
X 4)m DSR(Data Set Ready�9X 6)��;\�^�

«�s¿pt�RS-232	X$:�����\k�#����;^�Áp�ZilH
QÌHZ�kI�^�RS-232;pÝþZ�kI��CX.s>Àt�97?���ü
�\kTeZI� 

RS-232 �����

�s6NF�$��;\k RS-232	X$:����iW\�^�:RX-�62P
s ����;\k�A��Q�-�6O+��,�$�8(-N�<Á\�^

(48?���ü� )�

• A��Q�-Ö 300� 600� 1200� 2400� 4800��dt 9600 (XKÝþ )

• 6O+�m,�$�8(-Ö o\ /8,�$�8(- (XKÝþ )
®N /7,�$�8(-��dt
ìN /7,�$�8(-

• �$�-�8(-NÖ 18(- (�þ )

• �-(<�8(-NÖ 28(- (�þ ) 

RS-232�������&��

�HN�$�:Q�Et�1is�HN�$�iW^��8ÏZ�d^~ks8(-
P�iWZ��^�:Q�Et��$�-�8(-P�o�s�-(<�8(-�

ls\ÉÌ (�-(<�8(-�H� )mþ5Z�kI�^�:Q�ETl�A��
Q�-�,�$�8(-N�6O+�súõ�<Á^�XmQlR�^�Xs�#

��t�7,�$�8(-m8,�$�8(-pV\k�s:Q�Eo���;\�^� 

I/O
Config



¨ 3o :RX-�62PæómÂ	
RS-232	X$:����O:�QX�

62

)�.
���������

�#����X9J�$�~�m]1^�pt�-¼o	X$:������;P

��;^�¿yQG��^��X9J�$�~�sÚ­t�DTE( ,�$~��� )
l^��#��� DTE l^sl�DTE-to-DTE 	X$:������;P��;^
�¿yQG��^�X��s��;Pt�1P�G,E�G,E�
OD2�$��

R���5���;Pm�xu�kI�^�

Xs	X$:������;Ppt��~p-¼o�2�$Q¿yl�Tw�cQ

=\ToV�uo��`��ä���2�$t¼��½m¼F�½s9XiWl�9
�s9X (DB-9�2�$ )P 25�s9X (DB-25�2�$ )Q�IkI�^���s
�2�$pt��2�$s���Tp9XQG��F�s�2�$pt��2�$

s���Tp$QG��^�

ns��;P��;\d��IP�P�oIK3t��c�%<$��;\kTe

ZI�DTE-to-DTE��;P��;\kI�K3t��%<$Q¼�4½ílG�X
m�=�\kTeZI�ä�s�%<$pt��� /F�Å��%<$�1P�G,
E��%<$�DB-9/DB-25Å��%<$QG��^�

�s��;Pm�%<$s�t��#����X9J�$�~�m]1^�Ú­s

K3p�;lR�^�iWQXs�mxo�K3t�Agilent 34399A�%<$��(
-�Y+\TeZI�Xs�(-pt��s�X9J�$�~��G,Ep]1^

�d�s�%<$QH��kI�^�Xs�%<$��(-pt�>Àgm9X�

QÍ�Z�kI�^�

DB-9�O�P]1    O�Is�X9J�$�~�p 99Xs�O�P�B�-QG
������2�$Q�IkI�K3t�Agilent 34398A��;P��(-s1P�
G,E���;P��;\kTeZI�Xs��;Ps�~pt�99XsF���
2�$Q�IkI�^��s�t�Xs��;Ps9X�l^�

�� PC

DB9
��

DB9
F�

DB9
F�

DB9
��

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
��;P
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DB-25�O�P]1 O�Is�X9J�$�~�p259Xs�O�P�B�-QG
������2�$Q�IkI�K3t�Agilent 34398A��;P��(-s1P�
G,E���;Pm 259Xs�%<$��;\kTeZI��s�t�Xs��;
Pm�%<$s9X�l^�

RS-232 �� +��
�,��/

�s&�(�¿yl�RS-232	X$:�����\d����píçQG�PnK
P�=�lR�^��ît�O�Is�X9J�$p�¤sC0J�P�ü�\k

TeZI�

• �#��m�X9J�$>l�7ùsA��Q�-�6O+��,�$�8(-

N��;^��KpÝþZ�kI�Xm�=�\�^��X9J�$¬l¼1 �
$�-�8(-�2 �-(<�8(-½pÝþZ�kI�Xm�=�\kTeZ
I (�#��¬lt�X��s�t�þZ�kI�^ )�

• SYSTem:REMote�CX.��È\k��#���OG�-�G�.p\kTe
ZI�

• -¼o	X$:������;Pm�%<$Q]1Z�kI�Xm�=�\�^�

��;Pp�IkI��2�$Q=\Tk��Tw�cQ�-¼oK3QG��

^�Agilent 34398A ��;P��(-��;^�u��#����m�ns�X
9J�$�~�p]1^�XmQlR�^�

• 	X$:������;PQ��X9J�$s=\I�O�P�B�- (COM1�
COM2on )p]1Z�kI�Xm�=�\�^� 

�� PC

DB9
��

DB9
F�

DB9
F�

DB9
��

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
��;P

5181-6641
Adapter

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
F�

DB25
��
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Xs¿lt��#��sK=Â	s9ypiIk>À\�^�K=�ÀpiIks

�ît�¼Service Information½�ü�\kTeZI�

����

XsÂ	��;^�m� �JO+����.�4!lR�^sl��#���Kh

P�K=\d��§�soIK��QK=QÈKXm�{UXmQlR�^��#

��t�GÛZ�d!ÑlO��p�R�^�=\I �JO+����.�4!

\kGÛ�®�\oIm��#���K=^�XmtlR�`��

• �sÜ 3-1 p� �#��s¯_æsG,PYms �JO+����.�v\�
^� �JO+����.t����ûFGOpGÊZ��^sl��#�¼h

k���#¸4O (-�\k�ÅcZ��`� (*RST�CX. )�

• GÛ��.toÚ 11_s#NÉl^ (_)�oÍs\Ép\É (Aá Z)�dtNÉ
(0á 9)��;^�XmQlR�^�11_��l�P�I�`��

_  _  _  _  _  _  _  _  _  _  _    (11_ )

• OG�-�	X$:���P��#���GÛ^�K3t� oÚ 8_s#NÉ�
�;\k�:RX-�62PP��#��sGÛ�®�\�^�dmMu��s

mO�l^�

��(�#$   (9_�� )

Ü 3-1.XK¯_æs �JO+����.

 �JO+����.�Ä�dK3t��#��Twp�HX6�Ë&^�u�

GÛÂ	�,� �;PplR�^�GÛÂ	Q,� �;Ppohd���\

I��.�4!\�^��ît�¼Service Information½�ü�\kTeZI�

G,P  �JO+��

��.

G,P  �JO+��

��.

E3646A 003646 E3647A 003647

E3648A 003648 E3649A 003649
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�������
���

�#��sGÛs®�t�:RX-�62PP�l��OG�-�	X$:���

P�l�ÈKXmQlR�^�Xs�#��tXK¯_æpGÛZ�kI�^��

#��sXKÝþGÛ��.piIkt�Ü 3-1�ü�\kTeZI�

 
1 K=G�.�<Á\�^�

�#��QGÛZ�kI�K3t� (Calibrate) ���Ð^Xmp�hk�#�
�s�#�4�k�*I8�<±Q¡XM��lbs���Ð\1V�m��Ìs

F( ��QÜvZ��^�bs��¼CAL MODE½F( ��QÜvZ��^�

 
2  �JO+����.�4!\�^�

àª3;O�x®ÝÒ<Á����;\k �JO+����.�4!\�^�

 
3 Åc�GÊ\�F0J��üU\�^�

 �JO+����.Q=\IK3t��ÌsF( ��QÜvZ��^�bs��

¼CAL MODE½F( ��QÜvZ��^�K=G�.�üU^�pt��#�¼h
kP��\x�#�4��^�

6hdGÛ��.�4!\dK3t�¼INVALID½QÜvZ�k=\I��.�4!
^���.4!G�.QÜvZ��^� 

• OG�-�	X$:���æó

CAL:SEC:STAT {OFF|ON},<��. >  �#���GÛ�dtGÛ®�\�^�

�#��sGÛ�®�^�pt�GÛp�;\dsm7]��.��hk�

Ìs�CX.�ÏK\�^�dmMu��smO�l^�

©©CAL:SEC:STAT OFF, ©003646ªªª  (E3646AG,PsK3 )

'�0)��%

������	

)*'�0)��%

Power

Calibrate

View

Calibrate
View

Secure
Config

I/O

Secure
Config

I/O
Power
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�����
��� 
�#��sK=GÛt�:RX-�62PP�l��OG�-�	X$:���P

�l�ÈKXmQlR�^�Xs�#��tXK¯_æpGÛZ�kI�^�

�#���GÛ^�ðp�64 ?��s �JO+����.s�ê��T?�lT
eZI�

• :RX-�62Pæó

 
1 K=G�.�<Á\�^�

�#��sGÛQ®�Z�kI�K3t� (Calibrate)���Ð^Xmp�hk
�#��s�#�4�k�*I8�<±Q¡XM��lbs���Ð\1V�m��

ÌsF( ��QÜvZ��^�bs��¼CAL MODE½F( ��QÜvZ��^�

 
2  �JO+����.�4!\�^�

àª3;m®ÝÒ<Á����;\k �JO+����.�4!\�^�

 
3 Åc�GÊ\�F0J��üU\�^�

XsGÛZ�dÝþt���ûFGOpGÊZ��^sl��#�¼hk���#

¸4O (-�\k�ÅcZ��`��(*RST�CX. )� 

• OG�-�	X$:���æó

CAL:SEC:STAT {OFF|ON},<��. >  �#���GÛ�dtGÛ®�\�^�

�#���GÛ^�pt�GÛs®�p�;\dsm7]��.��hk�

Ìs�CX.�ÏK\�^�dmMu��smO�l^�

©©CAL:SEC:STAT ON, ©003646ªªª  (E3646AG,P )

)*'�0)��%

������	

���1���

Power

Calibrate

View

Calibrate

View

Secure
Config

I/O

Secure
Config

I/O
Power



¨ 3o :RX-�62PæómÂ	
K=s9y

67

3

 �JO+����.�Åc^�pt  �JO+����.�Åc^�pt��

_�#��sGÛ�®�\kP���\I��.�4!\�^��#���GÛ^

�ðp�64?��s �JO+����.s�ê��T?�lTeZI�

• :RX-�62Pæó

 �JO+����.�Åc^�pt��_�#��sGÛQ®�Z�kI�Xm

�=�\�^� �JO+����.¿y�<Á\k�¼CAL MODE½mIKF(
 ��QÜvZ�d�p (Secure) ���Ð\�àª3;m®ÝÒ<Á���
�hk�\I �JO+����.�4!\�  (Secure)���Ð\�^�

:RX-�62PP���.�Åc^�m�OG�-�	X$:���P�yºZ

����.�ÅcZ��^�

• OG�-�	X$:���æó

CAL:SEC:CODE <����. >  �JO+����.�Åc\�^�

GÛ��.�Åc^�pt��_�IGÛ��.��;\kI��#��s

GÛ�®�\�^��p�«�s�Kp�\I��.�4!\�^�

©©CAL:SEC:STAT OFF, ©003646ªªª ³Ã�;\kI���.��hk

GÛ�®�\�^�

©©CAL:SEC:CODE ©ZZ001443ªªª �\I��.�4!\�^�

©©CAL:SEC:STAT ON, ©ZZ001443ªªª’ �\I��.��hkGÛ�Ýþ

\�^�

����

�#��QK=Z�d�N�=�^�XmQlR�^��#��t�XK¯_æp

K=Z�kI�^��#���4�Z�dæMl���X-�?��hkbsÍ�

��_MkOIkTeZI�

K=��X-Â	t�OG�-�	X$:���P�s��ÈlR�^�

• K=�Nt���ûFGOpGÊZ��^sl��#�¼hd��OG�-�	

X$:����O (-\k�ÅcZ��`��

• K=�NsoÚ�t 32,767lG��oÚ�p�\d�t 0p~��^�/K=B
	X-piIk�Q 1_i~&\�^sl�K=�õ7pÈKm�t 3��X-
_i~M�^�

• OG�-�	X$:���æó

CAL:COUN? K=�N�íI3�`�^�

Secure
Config

I/O

Secure
Config

I/O
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����"�(

�#��p�hk�F	X:Q�EsK=FGOpF( ��� 1 iGÊ^�Xm
QlR�^�dmMu�o�K=£��sK=Wþ£��#��s�O�Pr(��

�K=�ÈKÕ`qs8ðm�
r(onslH�ZÓlR�^�

• OG�-�	X$:���P�\P��#��sGÛQ®�Z�kI�K3p\

P�K=F( ���Ì�^�XmQlR�`��:RX-�62P�dtOG�

-�	X$:���sI_�PP�F( ���?���XmQlR�^��#

��QGÛZ�kI�PGÛ®�Z�kI�PpG0oT�K=F( ���?

���XmQlR�^�

• K=F( ��t�oÚ 40_l^�:RX-�62PP��ùÒp 11_sF(
 ���ÜvZ`�XmQlR�^�

• K=F( ���GÊ^�m�«ðpFGOpGÊZ�kIdF( ��Q�g

RZ��^�

• K=F( ��t����ûFGOpGÊZ��^sl��#�¼hd��OG�

-�	X$:����O (-\k�ÅcZ��`��

• :RX-�62Pæó

:RX-�62PP�K=F( ���?���pt�  �Ð\k
¼CAL STRING½QÜvZ���l3;��\�^� �Ð\kF( �

��+��-���R�P\�^� �Ð\k��R�P^��9�.§

T\�^�

0$2	',��*�

• OG�-�	X$:���æó

K=F( ���GÊ^�pt�«�s�CX.��È\�^�

©©CAL:STR ©CAL 12-05-99ªªª

View

View

>

View View
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���

• SCPI�CX.s9m (71?�� )

• 1Å<R�NDX�s9y (77?�� )

• APPLy�CX.s�; (80?�� )

• ¯!ÝþmWó�CX. (81?�� )

• -O� (87?�� )

• ��+EGí�CX. (90?�� )

• !ÑGÊ�CX. (93?�� )

• K=�CX. (94?�� )

• 	X$:���Ýþ�CX. (97?�� )

• SCPI�+�$��Q��$ (98?�� )

• �+�$�äí�CX. (108?�� )

• SCPI¸0s÷� (111?�� )

• �·�s¯!s¢< (116?�� )

• SCPI$ðlH (117?�� )

• IEEE-488$ðlH (120?�� )

SCPI¸0�Í�kO�Ipo��t�X��s ��LX�ü�\kXs¸0på
�kP���#��s<R�NDX�����Xm�Oi�\�^�

SCPI

SCPI

SCPI
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SCPI)0�%���

Xs ��LXlt�OG�-�	X$:�����\k�#��s<R�NDX

�� 	p^� SCPI(Standard Commands for Programmable Instruments: <R�NE 
	o��sd�s�$�CX. )�CX.s9m�÷�\�^�/�CX.piIk
s�ît�Xsos�1 ��LX�ü�\kTeZI� 

�glt�SCPI�CX.i\p«�sÜÌ��;\�^�

• [ ]t��<�LXs��T�.�6NF�$�v\�^� 

• { }t��CX.\ÉÌTs6NF�$����^� 

• < > t�X�l���kI�6NF�$pV\k���dt��.��þ\oV
�uo�oIXm�v\�^�

• |t�2i«�s©n6NF�$��¼��^�

 SCPI�Í�k�;^�K3t�111?���ü�\kTeZI�SCPI
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APPLy {<�Â >|DEF|MIN|MAX}[,{<current>|DEF|MIN|MAX}]
APPLy?
[SOURce:]

CURRent[:LEVel][:IMMediate][:AMPLitude]{<�V >|MIN|MAX|UP|DOWN}
CURRent[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]
CURRent[:LEVel][:IMMediate]:STEP[:INCRement] 

     {<N� > |DEFault}
CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]
CURRent[:LEVel]:TRIGgered[:AMPLitude] {<�V >|MIN|MAX}
CURRent[:LEVel]:TRIGgered[:AMPLitude]? [MIN|MAX]
VOLTage[:LEVel][:IMMediate][:AMPLitude]

     {<�Â >|MIN|MAX|UP|DOWN}
VOLTage[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]
VOLTage[:LEVel][:IMMediate]:STEP[:INCRement] 

     {<N� > |DEFault}
VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]
VOLTage[:LEVel]:TRIGgered[:AMPLitude] {<�Â >|MIN|MAX}
VOLTage[:LEVel]:TRIGgered[:AMPLitude]? [MIN|MAX]
VOLTage:PROTection[:LEVel] {<�Â >|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?

INSTrument[:SELect]{OUTPut1|OUTPut2|OUT1|OUT2}
 [:SELect]?
 :NSELect {1|2}
 :NSELect?
 :COUPle
     [:TRIGger] {ON|OFF}
     [:TRIGger]?
MEASure
  [:SCALar]
     :CURRent[:DC]?
     [:VOLTage][:DC]?
OUTPut:TRACk[:STATe]{ON|OFF}

:TRACk[:STATe]?

¯!ÝþO�xïþ�CX.

*E3646A/48G,PsK3     **E3647A/49A G,PsK3

 (�îpiIkt�81?���ü� )
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INITiate[:IMMediate]

TRIGger[:SEQuence]

  :DELay {<Ë >|MIN|MAX}
  :DELay?[MIN|MAX]

  :SOURce {BUS|IMM}

  :SOURce?

*TRG

DISPlay[:WINDow]

  [:STATe] {OFF|ON}

  [:STATe]?

  :MODE{VV|VI|II}

  :MODE?

  :TEXT[:DATA] <";¢l���d\ÉÌ >

  :TEXT[:DATA]?

  :TEXT:CLEar

SYSTem

  :BEEPer[:IMMediate]

  :ERRor?

  :VERSion?

OUTPut

  :RELay[:STATe] {OFF|ON}

  :RELay[:STATe]?

  [:STATe] {OFF|ON}

  [:STATe]?

*IDN?

*RST

*TST?

-O���CX.

��+EGí�CX.

 (�îpiIkt�87?���ü� )

(�îpiIkt�90?���ü� )
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CALibration

  :COUNt?

  :CURRent[:DATA] <N� >
  :CURRent:LEVel {MIN|MID|MAX}

  :SECure:CODE <����. >
  :SECure:STATe {OFF|ON},<";¢l���d ��. >
  :SECure:STATe?

  :STRing <";¢l���d\ÉÌ >

  :STRing?

  :VOLTage[:DATA] <N� >

  :VOLTage:LEVel {MIN|MID|MAX}

  :VOLTage:PROTection

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} ,<";¢l���d8ð >

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

K=�CX.

	X$:���Ýþ�CX.

!ÑGÊ�CX.

 (�îpiIkt�97?���ü� )

(�îpiIkt�94?���ü� )

 (�îpiIkt�93?���ü� )
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STATus:QUEStionable

    [:EVENt]?

    :ENABle <t?� >
    :ENABle?

    :INSTrument

[:EVENt]?

:ENABle <t?� >
:ENABle?

:ISUMmary<n>

[:EVENt]?

:CONDition?

:ENABle <t?� >
:ENABle?

SYSTem:ERRor?

*CLS

*ESE <t?� >
*ESE?

*ESR?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*SRE <t?� >
*SRE?

*STB?

*WAI

�+�$�äí�CX.

(�îpiIkt�108?���ü� )
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*CLS

*ESR?

*ESE <t?� >
*ESE?

*IDN?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*RST

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

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

*STB?

*SRE <t?� >
*SRE?

*TRG

*TST?

*WAI

IEEE-488.2@ä�CX.

(�îpiIkt�120?���ü� )
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����/ ��/���

Xs ��LXt�OG�-�	X$:�����\d�#��s<R�NDX�

p;I�#�%o��s9yl^�Xs ��LXt9ys÷�s��y%m\k

O��^sl��<O���LX�<R�NEsÌ¾p¿yo^~ks�îZ¿�

>À\kI��VltG��`���îZ¿O�x<R�NE�piIkt�Xs

os�1 ��LXO�x¨ 6 o¼�<O���LX�<R�NE½�ü�\kT
eZI��d��CX.\ÉÌs¯!O�x,�$4!s�îpiIkt�Y�;

s�X9J�$p�¤s<R�NDX��O:�QX��C0J�P�ü�\kT

eZI�

APPLy)0�%���

APPLy �CX.t�OG�-�	X$:�����\k�#���1»p<R�N
E^����y�\�^�dmMu�Y�;s�X9J�$P�«�s�+�-F

X-��È^�m��#��s¯!t 3V/1ApÝþZ��^�

  ©©APPL 3.0, 1.0ªª

���)0�%���

APPLy �CX.t�#���<R�NE^�o�1»o��l^Q�å±$�CX
.��;^�m�h�s6NF�$����5pÅclR�^�dmMu�Y�;

s�X9J�$P�«�s�+�-FX-��È^�m��#��s¯!t 3V/1A
pÝþZ��^�

    ©©VOLT 3.0ªª ¯!�Â� 3.0 VpÝþ^�

    ©©CURR 1.0ªª ¯!�V� 1.0 ApÝþ^�
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�����
�������

�#��pÈ¿F( ���Ï¯^��Kp�v^�pt�í3`�CX. (¼?½l
ü���CX. )�;I�^�í3`pV\k�̄ !�PTwÂWÝþ�sI_�P

Q®Z��^�dmMu�Y�;s�X9J�$P��s�+�-FX-��È^

�m��#��s
N���J��?�����«s
N��¯!\�^�

  dimension statement ��\ÉÌ�Ì (80yæ ) 

   ©©SYST:ERR?ªª 
N���J��?���

 bus enter statement 
N�\ÉÌ��X9J�$p4!^�

   print statement 
N���J��Êá^�

��1�2�����

�#��t�-O��"��m\k¼5�½(":-��� )-O��dtÎæTw
-O���V���^�,:�P-lt�¼5�½Q<ÁZ��^��#��pÎæ

Tw-O���;\dIK3t�¼IMMediate½�<Á^�¿yQG��^�dm
Mu�Y�;s�X9J�$P�«�s�+�-FX-��È^�m�¯!Q�f

p 3V/1ApÝþZ��^�

   ©©VOLT:TRIG 3.0ªª �-O��ÂQ>P� 3.0 VpÝþ^�

   ©©CURR:TRIG 1.0ªª �-O��VQ>P� 1.0 ApÝþ^�

   ©©TRIG:SOUR IMMªª Îæ-O��"��m\k<Á^�

   ©©INITªª -O����+E�6CZ`�
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�������/ ��/��

SOURce�;��+Et�<R�NDX��pV^�6NF�$�yº\�^�6N
F�$pV\k�;lR�<R�NDX��t��#��pyºZ�kI�¯!�

�p�hkxo��^�«�sÜt��;lR�<R�NDX�� MINimum�
MAXimum�DEFaultm��#��sO (-�sù�l^�

�#���<R�NDX�^�mRt�XsÜ�ü�\k<R�NDX����þ

\kTeZI�

Ü 4-1. Agilent E3646A/47A/48A/49A<R�NDX���

E3646A E3647A E3648A E3649A

0á 8V/
3A
s��

0á 20V/
1.5A s
��

0á 35V/
0.8A
s��

0á 60V/
0.5A s
��

0á 8V/
5A
s��

0á 20V/
2.5A 
s��

0á 35V/
1.4A
s��

0á 60V/
0,8A

 s��

� Â <R�NDX�
��

0 Vá
8.24 V

0 Vá
20.60 V

0 Vá
36.05 V

0 Vá
61.8 V

0 Vá
8.24 V

0 Vá
20.60 V

0 Vá
36.05 V

0 Vá
61.8 V

MAX� 8.24 V 20.60 V 36.05 V 61.8 V 8.24 V 20.60 V 36.05 V 61.8 V

MIN� 0 V 0 V 0 V 0 V

DEFault� 0 V 0 V 0 V 0 V

 *RST� 0 V 0 V 0 V 0 V

� V <R�NDX�
��

0 Aá
3.09 A

 0 Aá
1.545 A

0 Aá
0.824 A

 0 Aá
0.515 A

   0 Aá
5.15 A

 0 Aá
2.575 A

0 Aá
1.442 A

 0 Aá
0.824 A

MAX� 3.09 A 1.545 A 0.824 A 0.515 A 5.15 A 2.575 A 1.442 A 0.824 A

MIN� 0 A 0 A 0 A 0 A

DEFault� 3 A 1.5 A 0.8 A 0.5 A 5 A 2.5 A 1.4 A 0.8 A

*RST� 3.00 A 0.8 A 5.00 A 1.4 A
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APPLy)0�%���

APPLy �CX.t�OG�-�	X$:�����\k�#���1»p<R�N
E^����y�\�^�1is�CX.Tl¯!�Âm¯!�V��þlR�^�

APPLy {<�Â >| DEF | MIN | MAX}[,{<�V >| DEF | MIN | MAX}]
Xs�CX.lt�VOLTagem CURRent�CX.�þ�3�`�^�

<R�NEZ�d�Q³Ã<ÁZ�kI���Tlt?oK3p���APPLy �C
X.t�#��s¯!��\T<R�NEZ�d�pÅc\�^�<R�NEZ�

d�Q<ÁZ�kI���Tlt?loIK3t��È
N�Q�2\�^�

�ÂO�x�V6NF�$pV\k��þs�s©��p¼MINimum½�¼MAXimum½�
�dt¼DEFault½��þlR�^�6NF�$s�îpiIkt�/G,Ppi
IkÜ 4-1P�Ü 4-2�ü�\kTeZI�

APPLy�CX.l6NF�$�1i\P�þ\oIK3��#��ltb���Âs
Ýþ�m�o\�^�

APPLy?
�#��s³Ãs�Âm�VsÝþ��íI3�`�";¢l���d\ÉÌ�®

\�^��Âm�Vt�«�s�s�Ko\ÉÌs���X�l®Z��^ (";¢
t\ÉÌsùwl^ )�

      ©©8.00000,3.00000ªª  (E3646AG,P )
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Xs ��LXlt��#��s<R�NDX�p�;^�å±$�CX.piI

k>À\�^�APPLy�CX.t�#���<R�NE^�o�1»o��l^Q�
å±$s¯!Ýþ�CX.��;^�m�h�s6NF�$����5pÅclR

�^�

CURRent{<�V >| MINimum | MAXimum | UP | DOWN}
�#��sÎæs�VQ>P�<R�NElR�^�ÎæQ>Pt�¯!~�s�

V�l^�

CURRent�CX.t�³Ã<ÁZ�kI�¯!��mtmG0p��#��s¯!
��\T<R�NEZ�d�pÅc\�^�

�V6NF�$pV\k��þs�s©��p¼MINimum½�dt¼MAXimum½�
�þlR�^�MINt�og�lG�¼0½AP-��þ\�^�MAXt�<ÁZ�
d��Tl�;lR��VsoÚ���þ\�^�

�d�Xs�CX.p¼UP½�dt¼DOWN½6NF�$��;^�m�G�P]�
Ýþ\d�lÎæ�VQ>P�~ÞZ`�Xm�lR�^�CURRent:STEP �CX
.l�~Þ��Ýþ\�^�oÚ�dtogsþZ�V�¡M�K3�~Þ���

�Ýþ^�m�È
N� -222(Data out of range)Q�2\�^�

CURRent?[MINimum | MAXimum]
Xsí3`�CX.t��#��p³Ã<R�NEZ�kI��VQ>P�®\�^� 
CURR? MAXm CURR?MINt�b�c�<ÁZ�kI���l<R�NE 	o�V
Q>PsoÚ�mog��®\�^�

CURRent:STEP {<N� >| DEFault} 
CURRent UP�CX.� CURRent DOWN�CX.mm�p�;\k��V<R�ND
X�l~Þ^���Ýþ\�^��?��s�CX.��ü�\kTeZI� 

~Þ��og»®	pÝþ^�pt�~Þ��¼DEFault½pÝþ\�^�~Þ�
sog»®	t�b�c�Ê 0.052mA (E3646A)�0.014mA(E3647A)�0.095mA
(E3648A)�O�x 0.027mA(E3649A)l^� 

CURR:STEP? DEFt�Y�;sÂWsog»®	�®\�^�Îæ�VQ>Pt�
~Þ�s�l~Þ\�^�dmMu�~Þ�Q 0.01sK3�¯!�Vt 10mAeV
~&�dtÞi\�^�*RSTl�~Þ�tog»®	s�po��^�
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CURRent:STEP? [DEFault]
³Ã�þZ�kI�~Þ�s��®\�^�®Z��6NF�$tN�l^�

¼DEFault½p�hk�~Þ�sog»®	 (»ät�X?� )Q¤���^�

CURRent:TRIGgered {<�V >| MINimum | MAXimum} 
?X,�X�!Ñs�-O��VQ>P�<R�NE\�^�?X,�X�!Ñs

�-O��VQ>Pt�ZÓZ�kI��lG��-O�Q2]�m¯!~�p8

ÏZ��^�?X,�X�!Ñs�-O��VQ>Pt��1s CURRent�CX.
pt~¹Z��`��

CURRent:TRIGgered? [MINimum | MAXimum]
Xsí3`�CX.t�³Ã<R�NEZ�kI��-O��VQ>P�®\�^�

-O�Z��Q>PQ<R�NEZ�kIoIK3�CURRentQ>P�®\�^�

� �s<R�NE� �FX-t�CURR:STEP�CX.mm�p CURR UP�dt CURR
DOWN��;\k¯!�V�~ÞZ`����v\�^�

‘‘CURR:STEP 0,01’’ ~Þ�� 0.01 ApÝþ^�

‘‘CURR UP’’ ¯!�V�~&^�

‘‘CURR:STEP 0.02’’ ~Þ�� 0.02 ApÝþ^�

‘‘CURR DOWN’’ ¯!�V�Þi^�

INSTrument[:SELect] {OUTPut1 | OUTPut2 | OUT1 | OUT2}
¯!ÆÏÂp�hk�2is¯!sI_��Ýþ^�P�<Á\�^��#��s¯
!t�2 isb·��m�oZ��^�INSTrument �CX.t�¯!�ÆÏO�
x<Á^�Âi�y�\�^�1is¯!�<Á\d����s¯!�<R�NDX
�^�pt�bs¯!�<Á\oV�uo��`��INSTrument �CX.s~¹
��V��CX.t�¯!Ýþ�CX. (SOURce)�ïþ�CX. (MEARSure)�O
�xK=�CX. (CALibration)l^� 

INSTrument[:SELect]?
INSTrument{:SELect}�CX.�dtINSTrument:NSELect�CX.p�hk
³Ã<ÁZ�kI�¯!�®\�^�®��t¼OUTP1½�dt¼OUTP2½l^�
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 INSTrument:NSELect {1 | 2}
 INSTrument:NSELect�CX.�INSTrument[:SELect]N�p�hk2is¯
!sI_��<R�NE^�P�<Á\�^�¼1½t output1�<Á\�¼2½t output2
�<Á\�^�

 INSTrument:NSELect?
INSTrument[:SELect]�CX.�dtINSTrument[SELect]�CX.p�hk
³Ã<ÁZ�kI�¯!�®\�^�®Z��6NF�$�t�output1 sK3t
¼1½�output2sK3t¼2½l^�

INSTrument:COUPle[:TRIGger] {ON | OFF}
�#��s 2 isb·¯!s�(<OX��	2�;P�dt,� �;Pp\�
^��(<OX���CX.t��<�LX��;��+E�3�.p 1 isK(
6NF�$��1Vd�sP�iWZ��^��<�LX��;��+E�3�.

pt?o6NF�$�t�TRIGger�;��+Es�l^��(<OX���CX
.s�p3�.Q1PoIK3t�TRIGger�;��+E��(<OX�^��s
m�oZ��^� 

6NF�$�t��þs�(<OX��-;^�b·¯!��þ\�^�¯!sO

�-t��(<OX�^�b·¯!s�þsè3��þ\�^�*RSTæpt�^~
ks¯!s�(<OX�Q®�Z��^�

� �s<R�NE� �FX-t�INSTrument:COUPle�CX.��;\k�Â-
O��Q>PO�x�V-O��Q>Pl 2 is¯!��(<OX�^����v
\�^��#��t�VOLTage:TRIGgered�CX.p�hk�\T<R�NEZ
�d�pÝþZ��^�

‘‘INST:SEL OUT1’’  output1�<Á^�

‘‘VOLT:TRIG 6’’  -O��Q>P� 6VpÝþ^�

‘‘CURR:TRIG 3’’  -O��Q>P� 3ApÝþ^�

‘‘INST:SEL OUT2’’  output2�<Á^�

‘‘VOLT:TRIG 18’’  -O��Q>P� 18VpÝþ^�

‘‘CURR:TRIG 0.7’’  -O��Q>P� 0.7ApÝþ^�

‘‘INST:COUP:TRIG ON’’  output1O�x output2��(<OX�^�

‘‘TRIG:SOUR IMM’’  -O��ÎæpÝþp^�

‘‘INIT’’  output2s¯!m\k-O���¯!^��Kp
�#���-O�^�
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INSTrument:COUPle[:TRIGger]?
Xsí3`�CX.t��#��sïþ~ÂlïþZ���Â�®\�^�®Z�

��t�¼0½(OFF)�dt ¼1½(ON)l^�

MEASure:CURRent? 
Xsí3`�CX.t��#��Ts�Vó¯ÉºlïþZ���V�®\�^�

MEASure[:VOLTage]?
Xsí3`�CX.t��#��sïþ~ÂlïþZ���Â�®\�^�

OUTPut:TRACk[:STATe] {ON | OFF}
-N(��G�.ls�#��sWó�	2�;P�dt,� �;Pp^��-

N(��G�.s�îpiIkt�¼-N(�Wó½ (44 ?�� ) �ü�\kTeZ
I�*RSTæpt�-N(��G�.t,� �;Ppo��^�

OUTPut:TRACk[:STATe]?
Xs�CX.t��#��s-N(��G�.!Ñ�íI3�`�^�®Z���

t�¼0½(OFF)�dt ¼1½(ON)l^�

VOLTage {<�Â >| MINimum | MAXimum | UP | DOWN}
�#��sÎæs�VQ>P�<R�NElR�^�ÎæQ>Pt�¯!~�s�

Â�l^� 

VOLTage�CX.t�³Ã<ÁZ�kI�¯!��mtmG0p��#��s¯!
��\T<R�NEZ�d�pÅc\�^�

�d�Xs�CX.p¼UP½�dt¼DOWN½6NF�$��;^�m�G�P]�
Ýþ\d�lÎæ�VQ>P�~ÞZ`�Xm�lR�^�VOLTage:STEP�CX
.l�~Þ^��Â��Ýþ\�^�oÚ�dtogsþZ�Â�¡MkI�K3�

~Þ����Ýþ^�m�È
N� -222(Data out of range)Q�2\�^�

VOLTage? [MINimum | MAXimum]
Xsí3`�CX.t��#��s³Ã<R�NEZ�kI��ÂQ>P�®\�^�
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VOLTage:STEP {<N� > | DEFault} 
VOLT UP� VOLT DOWN�CX.mm�p�;\k��Â<R�NDX�l~Þ^�
��Ýþ\�^�«�s��ü�\kTeZI�

~Þ��og»®	pÝþ^�pt�~Þ��¼DEFault½pÝþ\�^�~Þ�
sog»®	t�b�c�Ê 0.35 mV (E3646A)�1.14 mV (E3647A)�0.38 mV (E3648A)�
O�x 1.14 mV (E3649A)l^� 

Îæ�ÂQ>Pt�~Þ�s�l~Þ\�^�dmMu�~Þ�Q 0.01 sK3�¯!
�Ât10mVeV~&�dtÞi\�^�*RSTl�~Þ�tog»®	s�po��^�

VOLTage:STEP? [DEFault]
³Ã�þZ�kI�~Þ�s��®\�^�®Z��6NF�$tN�l^�

¼DEFault½p�hk�og»®	s~Þ� (»ätAP- )Q¤���^�

� �s<R�NE� �FX-t�VOLT:STEP�CX.mm�p VOLT UP�dt 
VOLT DOWN��;\k¯!�Â�~ÞZ`����v\�^� 

‘‘VOLT:STEP 0,01’’ ~Þ�� 0,01 VpÝþ^�

‘‘VOLT UP’’ ¯!�Â�~&^�

‘‘VOLT:STEP 0.02’’ ~Þ�� 0.02 VpÝþ^�

‘‘VOLT DOWN’’ ¯!�Â�Þi^�

VOLTage:TRIGgered {<�Â >| MINimum | MAXimum}
?X,�X�!Ñs�-O��VQ>P�<R�NE\�^�?X,�X�!Ñs

�-O��ÂQ>Pt�ZÓZ�kI��lG��-O�Q2]�m¯!~�p8

ÏZ��^�?X,�X�!Ñs�-O��ÂQ>Pt��1s VOLTage�CX.
pt~¹Z��`��

VOLTage:TRIGgered? [MINimum | MAXimum]
Xsí3`�CX.t�³Ã<R�NEZ�kI��-O��VQ>P�®\�^�

-O�Z��Q>PQ<R�NEZ�kIoIK3�VOLTQ>P�®\�^� 

*E3646A/48AG,PsK3   **E3647A/49AG,PsK3
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VOLTage:PROTection {<�Â >|MINimum|MAXimum}
��ÂGÛ (OVP) �ÊQ-O(<^��ÂQ>P�Ýþ\�^�9��¯!�ÂQ
OVPQ>P�¡M�m�TY SCRp���#��s¯!Qõ�Z��^���Â!
Ñt�OVP-O(<��ûlR�!Ñp\kP��VOLT:PROT:CLE �CX.��
È^�Xml�O�lR�^�

VOLTage:PROTection? [MINimum | MAXimum]
Xsí3`�CX.t�³Ã<R�NEZ�kI���ÂGÛs-O(<�Q>P

�®\�^�

VOLTage:PROTection:STATe {0 | 1 | OFF | ON}
Xs�CX.t���ÂGÛÂ	s!Ñ�	2�;P�dt,� �;Pp\�^�

*RSTl�Xs�t¼ON½pÝþZ��^�

VOLTage:PROTection:STATe?
Xsí3`�CX.t���ÂGÛÂ	s!Ñ�®\�^�®Z��6NF�$t�

¼0½(OFF)�dt¼1½(ON)l^�

VOLTage:PROTection:TRIPped?
Xsí3`�CX.t���ÂGÛ�ÊQ-O(<Z�kO��Pi�b�Q�O

�Z�kIoV�u¼1½�®\�-O(<Z�kIoV�u¼0½�®\�^�

VOLTage:PROTection:CLEar
Xs�CX.p�hk���ÂGÛ�ÊQ�O�Z��^�Xs�CX.s�È��

¯!�ÂtGÛÂ	Q�W^�ðs!Ñp¬�\�^�OVP -O(<�Q>Pt�
³Ã<R�NEZ�kI��P�Å�\�`��Xs�CX.�Ï¯^�ðp�¯

!�Â� OVPs-O(<�B	X-��p�W�P�OVP-O(<�Q>P�¯!
Ýþ���p�WkTeZI��d�Xs�CX.s�Èðp�Îw"��p��

^���Â!Ñ����IkOT¿yQG��^�

VOLTage:RANGe {P8V* | P20V* | P35V** | P60V** | LOW | HIGH}
Xs�CX.t�ÆÏÂp�hk<R�NEZ�kI�¯!���<Á\�^�d

mMu�¼P20V½�dt¼HIGH½t�20V/1.5As��pV^�ÆÏÂlG��¼P8V½
�dt¼LOW½t 8V/3As��pV^�ÆÏÂl^ (E3646AG,PsK3 )�*RST
l�å�Â�Q<ÁZ��^�

VOLTage:RANGe?
Xsí3`�CX.t�³Ã<ÁZ�kI����®\�^�®Z��6NF�$

t�å�ÂQX�sK3t¼P8V½�dt¼P35V½�õ�ÂQX�sK3t¼P20V½
�dt¼P60V½l^�
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��1

-O��"���<Á\d�-O���4^�d�p-O���V��mR��#

��s-O����+Et�Âm�VsÅc� 	p\�^��#��s-O�t�

ITiPs�ÀP�W�<R ���k�ÈZ��^�

• �_��#��p-O���M�"����þ^�¿yQG��^��#��t�

OG�-�	X$:���P�5� ( ":-��� ) -O��dtÎæ-O��
�V���^�

• �p��þ\d-O��"��s-O�Qó¯Z�kP��VÈ^�¯!ÅcQ

CWZ���lsæ>	��Ýþ\�^�de\�æ>	�t5��-O��"�

�pV\ks�t?l^�

• o�p�INITiate �CX.��È\�^�IMMediate "���<Á\dK3
t�<ÁZ�d¯!tÎæp�-O��Q>PpÝþZ��^�ù��-O��

"��Q5�sK3��#��t�P�<�È-O� (GET)�dt *TRG�CX
.��V�hd�p��-O��Q>PpÝþZ��^�

��1�2�����

�#��p-O���M�"����þ^�¿yQG��^�-O�t���ûF

GOpZÓZ�kI�^��#��Q�:pohkId��OG�-�	X$:��

��O (-\d�t�-O��"��Q5�pÝþZ�kI�^�

5� (":-��� )-O�
• 5��-O��"���<Á^�K3t�«�s�CX.��È\�^�

©©TRIG:SOUR BUS’’

• 5��"���<Á\d�p�*TRG( -O� ) �CX.��È\k�OG�-�
	X$:��� (GPIB �dt RS-232) P��#���-O�\�^�*TRG Q�
ÈZ��m�	�Q�þZ�kI�K3t�þZ�dæ>	�s�p�-O��

���LXQ6CZ��^�

• �d�IEEE-488 �P�<�È-O� (GET) F( ���ÏK^�Xmp�hk
GPIB	X$:���P��#���-O�^�Xm�lR�^�7J�Q(-�
6(��.��X-R�NP� GET�Ï¯^�pt�«�s�+�-FX-�;
I�^�

‘‘TRIGGER 705’’ (�P�<�È-O� )
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• 5��"���<Á^�Áp7��=�p^�pt�*WAI( �Â ) �CX.�Ï
¯\�^�*WAI �CX.Q�ÈZ��m��#��t�^~ks?X,�X�
�·QõU^��l�hkP��Ë&�CX.��È\�^�dmMu�«�s

�CX.\ÉÌ�;I�m�oÍs-O�Q�V���k�ÈZ���l�2 r
ys-O�t�ÆZ��`��

©©TRIG:SOUR BUS;*TRG;*WAI;*TRG;*WAIªª

• *OPC?( WóõUí3` ) �CX.�dt *OPC( WóõU ) �CX.��;^�
m��·QõU\dmRpK(��^��KpÝþ^�XmQlR�^�*OPC?
�CX.t�WóQõU^�m�¯!5(:�p¼1½�®\�^��d�*OPC
�CX.t�WóQõU^�m��$	>X-�Q��$s¼OPC½8(- (8(
- 0)� (-\�^�

Îæ-O�

• Îæ-O��"���<Á^�K3t�«�s�CX.��È\�^�

©©TRIG:SOUR IMMªª

• IMMediate Q-O��"��m\k<ÁZ��m�INITiate �CX.p�h
k VOLT:TRIG�dt CURR:TRIGs�Q�fp VOLT�dt CURRs�p8Ï
Z��^�	�t^~km�Z��^�
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INITiate
Xs�CX.p�hk�-O����+EQ�W\�^�Xs�CX.t�-O��

"��QÎæ-O��"��sK3�-O���	�P7ê�õUZ`�^��d�

-O��"��Q5�sK3t�-O���;��+E��W\�^�

TRIGger:DELay {<Ë >| MINimum | MAXimum}
Xs�CX.t��þ\d-O��"��s	>X-ó¯æMP���#��s¯

!pOIkVÈ ^�-O�WóQCW^��lsæ>	��Ýþ\�^�X�pt�
0ËP� 3600Ë�lsËN�<ÁlR�^�MIN = 0Ë�MAX = 3600Ë�*RSTl�
�Q 0ËpÝþZ��^�

TRIGger:DELay? [MINimum | MAXimum]
XsíI3�`�CX.t�-O��,�Q	 (	� )�®\�^�

TRIGger:SOURce {BUS | IMMediate}
Xs�CX.lt��#��p-O���M�"���<Á\�^�X�p�hk

�#��t�5� ( ":-��� ) -O��dtTwÎæ-O���V���^�
*RSTl�5��-O��"��Q<ÁZ��^�

TRIGger:SOURce?
Xsí3`�CX.t�³Ãs-O��"���®\�^�¼BUS½�dt¼IMM½
sI_�PQ®Z��^�

*TRG
Xs�CX.t�-O��"��m\k5� ( ":-��� ) -O��<Á\d
(TRIG:SOUR BUS)-O���;��+EpV\k�-O��2W\�^�Xs�
CX.��È^�m��P�<�È-O� (GET) �CX.��È\dK3m7]?
èQ¤���^�RS-232sæó�ÈKK3t��_ SYST:REM�CX.��È\k
�#��QOG�-�	X$:����G�.lG�Xm�=�\kTeZI�
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DISPlay {OFF | ON}
Xs�CX.t�:RX-�62Ps,��<Q	s�X / �:�¼�nM�^�
,��<Q	Q�:pohkI�m�̄ !t,��<Q	pÏKZ�_�ERRORÜ
v«Îs^~ksÜvQ,� �;Ppo��^�

R��P�G�.p~^m�,��<Q	s!Ñt�W%p�Xpo��^�OG�

-�	X$:���P�R��P!Ñp~�pt�  (Local) ���Ð\�^�

DISPlay:MODE {VI | VV | II}
�#��s:RX-�62PÜvG�.�Ýþ\�^�V-VÜvG�.lt�2is
¯!s�ÂQÜvZ��^�I-IÜvG�.lt�2is¯!s�VQÜvZ��^�
V-IÜvG�.lt�/¯!s�ÂO�x�VQÜvZ��^�*RSTæpt��#
��sÜvG�.t V-IpÝþZ��^�

DISPlay:MODE?
Xs�CX.t�ÜvG�.s!Ñ�®\�^�\ÉÌ VV�II��dt VI�®\�^�

DISPlay?
Xsí3`�CX.t�:RX-�62Ps,��<Q	Ýþ�®\�^�¼0½(OFF)
�dt¼1½(ON)�®\�^�

DISPlay:TEXT <";¢l���d\ÉÌ >
Xs�CX.t�:RX-�62PsF( ���Üv\�^��#��p�hk

ÜvZ��XsF( ��s*Zt�o* 11_l^�b�«�s\Ét¼�(k�
��^��XC�9O�.� D�RXt��ðs\Ém7ù�NEpÜvZ��

^sl�\É��X-ptH���`�� 

DISPlay:TEXT?
Xsí3`�CX.t�:RX-�62PpÏ��dF( ���®\�^�";

¢l���d\ÉÌ�®\�^� 

DISPlay:TEXT:CLEar
Xs�CX.t�:RX-�62PpÜvZ�dF( ����O�\�^�

OUTPut {OFF | ON}
Xs�CX.t��#��s¯!��W�dt¢<\�^�¯!Q¢<\kI�m

Rs�Â�t 0V��V�t 1mAl^�*RSTl�¯!!Ñt OFFpo��^�

OUTPut?
Xsí3`�CX.t��#��s¯!!Ñ�®\�^�®Z���t�¼0½(OFF)
�dt ¼1½(ON)l^� 

Local

Store
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OUTPut:RELay {OFF | ON}
Xs�CX.t�RS-232�2�$s9X 1m9X 9s 2is TTLK(s!Ñ�Ýþ
\�^�Xs 2isK(t�ÎwOQ�mOQ��.N	5p�;\�^�*RSTl�
OUTPUT:RELays!Ñt OFFpo��^��îpiIkt�¼Îw0�W��;\k
¯!�¼}^�½ (56?�� ) �ü�\kTeZI�

F  G   �#��P�OQ�àªK(�¯!^��KpÝþ\dK3t�RS-232 	X$
:�����;\oIlTeZI�RS-232 �ÊsTw�XB�2X-Q�Ë^�O
b�QG��^�

OUTPut:RELay?
Xs�CX.t�TTLOQ�b·K(s!Ñ�®\�^�

SYSTem:BEEPer
Xs�CX.t��fp8�<±� 1��\�^�

SYSTem:ERRor?
Xs�CX.t��#��s
N���J��íI3�`�^��#��s
N��

�J�pt�oÚ 20hs
N��Q��.QÌ�lR�^�
N�t�!4�!¯
\ (FIFO)��l��¯Z��^�oÍp®Z��
N�t�oÍpZÓZ�d
N�
l^��J�P�^~ks
N��?�¯^m�ERRORÜvQ�:po��
N�
Q�O�Z��^��ît�¼
N��F( ��½ (121?�� ) �ü�\kTeZI�

SYSTem:VERSion?
Xs�CX.t��#��p³Ãs SCPI5��LX�íI3�`�^�®Z���
t�YYYY.VmIKo�s\ÉÌl^�¼Y½t5��LXs®Ò�Ü\�¼V½tb
s®Òs5��LXr(�Ü\�^ (dmMu�1997.0)�

*IDN?
Xsí3`�CX.t��#��sÆÏ\ÉÌ�?�¯\�^��#��t��X

Cl�¼��d 4is:��P.�®\�^�!Ús:��P.tF��8�2ry
s:��P.t2«r(�3rys:��P.t��; (�p¼0½)�4rys:��
P.t�3_sNÉlÜZ�d5��LX���.l^�1_yt,�#<R (�
s:��E����5��LXr(�2 _yt4¯!<R (�s5��LXr(�
3_yt:RX-�62P�<R (�s5��LXr(l^�

�CX.t�«�s:��C(-s\ÉÌ�®\�^ (*ZQ 40_«�s\ÉÌÅ
N�=G\kTeZI )� 

 Agilent Technologies,E3646A,0,X.X-Y.Y-Z.Z  (E3646AG,P )

*TST?
Xsí3`�CX.t��#��sõ7o P:+�-��È\�^� P:+�

-p6�^�u¼0½�®\�ä:lG�u¼1½�dtb�«Îs��®\�^� 
P:+�-Qä:\dK3t
N��F( ���2WZ�k�ä:·DpiIk

s�&lH�äí\�^�
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*RST
Xs�CX.t��#����#¸4!ÑpO (-\�^��sÜt�O��P�

F0J�P���dtOG�-�	X$:���P�s *RST �CX.p���O
 (-�s�#��s!Ñ�v\kI�^�

FGÖ�Ìs�Âm�Vs~Þ�Q�$�l^�

�CX. E3646As
!Ñ

E3647As
!Ñ

E3648As
!Ñ

E3649As
!Ñ

CURR 3 A 0.8 A 5 A 1.4 A

CURR:STEP 0.052A 0.014A 0.095A 0.027A

CURR:TRIG 3 A 0.8 A 5 A 1.4 A

DISP ON

OUTP OFF

OUTP:REL OFF

TRIG:DEL 0

TRIG:SOUR BUS

VOLT 0 V

VOLT:STEP 0.35 mV 1.14 mV 0.38 mV 1.14 mV

VOLT:TRIG 0 V

VOLT:PROT 22.0 V 66.0 V 22.0 V 66.0 V

VOLT:PROT:STAT ON

VOLT:RANG P8V(å ) P35V(å ) P8V(å ) P35V(å )
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�#��pt��#��s!Ñ�GÊ^����ûFGOp 5 isGÊä�QG�
�^�Xsä�pt¼1½á¼5½sr(Q�V��kI�^�:RX-�62PP
��;^��Kp/ä� (1á 5)p8ð���`k�Xm�lR�^�

*SAV { 1 | 2 | 3 | 4 | 5 }
Xs�CX.t��þZ�dä�p�#��s³Ãs!Ñ�ZÓ\�^�7]K�

pGÊZ�kId!Ñt��gRZ��^Ñ
N�t�2\�`�Ò� 

• �#¸4O (- (*RST�CX. )�Èhk��FGOpGÊZ�kI�Ýþt
ÅcZ��`��!ÑQGÊZ��m��gRZ���l��dtí�Z���

l7]!ÑQ1R�^� 

• !ÑÌ%Â	p�hk�«�pv^�CX.s!Ñ�dt�QÌ%Z��^�

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 }
�þsGÊä�pZÓZ�kI��#��s!Ñ�O��P\�^�XK¯_æt�

FGOä�¼1½á¼5½ptì�ÝþZ�kI�`��

FGÖDISP {OFF|ON}t�OG�-�	X$:����G�.«Îlt�ZÓ�
O��P�lR�`��R��P�G�.po�m��W%p,��<Q	!Ñt

ONpÝþZ��^�

MEMory:STATe:
:NAME { 1 | 2 | 3 | 4 | 5}�<";¢l���d8ð >:
:NAME? { 1 | 2 | 3 | 4 | 5}

�þZ�dGÊä�p8ð���`k�^�OG�-�	X$:���P�t�Z

ÓZ�d!Ñ�r( (1á 5)��;\kO��P^�XmQlR�^�:NAME?íI
3�`�CX.t��þZ�dGÊä�p³Ã��`k��kI�8ð�H�";

¢l���d\ÉÌ�®\�^��þZ�dä�p8ðQ��`k��kIoIK

3t�*s\ÉÌ (‘‘ ’’) Q®Z��^�8ðt�9_«Tl4!lR�^�!Úpt
#NÉ�4!lR�^��?��t�;lR�`��9 _�¡Mk�þ^�m�

N�Q2]�^��ît�¼!ÑGÊ½ (57?�� ) �ü�\kTeZI���«�p
v\�^�

©©MEM:STATE:NAME 1,‘P15V_TEST’ªª

8ð��þ\oIm(Xs8ðs6NF�$t�<�LXlG�Xmp+¢\kTe
ZI )�!Ñpt8ðQ��`k���`��X�p���8ð�uûlR�^ (d
e\�GÊZ�d!Ñtí�Z��`� )�
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�#��siWÂ	s9ypiIkt�¼K=s9y½ (64?�� ) �ü�\kTeZ
I�iWs<R�NE�t 96?��l>ÀZ�kI�^�K=�ÀpiIks�î
t�¼Service Information½�ü�\kTeZI�

F   G   �#���K=^�mRt�OVPO�x OCP� ON!ÑpÝþ^�m�OVP� OCP
Q-O(<\k\�I�^sl�OFF!ÑpÝþ\kTeZI�

CALibration:COUNt?
Xs�CX.t��#��pK=�N�íI3�`�^��#��t�XK¯_æ

pK=Z�kI�^��#���4�Z�dæMl���X-�?��hkbsÍ

���_MkOIkTeZI�/K=B	X-piIk�Q 1_i~&\�^sl�
K=�õ7pÈKm�t 6��X-_i~M�^�

CALibration:CURRent[:DATA] <N� >
Xs�CX.t�K=QaGÛl�¯!!ÑQ ON pohkIdK3ps��;l
R�^�Xs�CX.t�ÎwF�$P�?��hd�V��4!\�^�4!Z

���pV\k��_ogK=Q>P (CAL:CURR:LEV MIN)�<Á^�¿yQG�
�^��p�4!Z���pV\k�>K=Q>PmoÚK=Q>P�<Á\�^

(CAL:CURR:LEV MIDm CAL:CURR:LEV MAX)�3isí1^���<Á\k4!
\�^�X�p�hk�#��t��\IK=þN�¼â\�^�bs��X��

sþNQ���ûFGOpZÓZ��^�

CALibration:CURRent:LEVel {MINimum | MIDdle|MAXimum}
Xs�CX.t�K=QaGÛl�¯!!ÑQ ON pohkIdK3ps��;l
R�^�Xs�CX.t�CAL:CURR �CX.mm�p4!Z��K=B	X-p
�#���Ýþ\�^�K=æp�3isB	X-�4!^�¿yQG��^��_
R�
X.�B	X- (MIN)�<Á\k4!\�^�

CALibration:SECure:CODE <";¢l���d����. >
Xs�CX.p�hk��\IGÛ��.Q4!Z��^�GÛ��.�Åc^�

pt��_�IGÛ��.��;\kI��#��sGÛ�®�\�^��p�\

I��.�4!\�^�K=��.t�OG�-�	X$:���P� 9 _«Tl
4!lR�^��îpiIkt�¼K=s9y½ (64?�� )�ü�\kTeZI�
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CALibration:SECure:STATe {OFF | ON},<";¢l���d��. >
K=ðp� �JO+����.��;\k�#��sGÛ�®�\�^�

CALibration:SECure:STATe?
Xs�CX.t��#��sK=sGÛ!Ñ�íI3�`�^�®Z��6NF�

$t�¼0½(OFF)�dt¼1½(ON)l^�

CALibration:STRing <";¢l���d\ÉÌ >
Xs�CX.t��#��piIksK=lH�Ì�\�^�dmMu�oüK=

£��sK=Wþ£��#��s�O�Pr(onslH�ZÓlR�^�K=F(

 ��t�oÚ 40_l^�K=F( ��sÏ¯æt��#���aGÛp\kO
T¿yQG��^�

CALibration:STRing?
Xs�CX.t�K=F( ���íI3�`k�";¢l���d\ÉÌ�®\

�^�

CALibration:VOLTage[:DATA] <N� >
Xs�CX.t�K=QaGÛl�¯!!ÑQ ON pohkIdK3ps��;l
R�^�Xs�CX.t�ÎwF�$P�?��hd�Â��4!\�^�4!Z

���pV\k��_ogK=Q>P (CAL:VOLT:LEV MIN)�<Á^�¿yQG�
�^��p�4!Z���pV\k�>K=Q>PmoÚK=Q>P�<Á\�^

(CAL:VOLT:LEV MIDm CAL:VOLT:LEV MAX)�3isí1^���<Á\k4!
\�^�X�p�hk�#��t��\IK=þN�¼â\�^�bs��X��

sþNQ���ûFGOpZÓZ��^�

CALibration:CURRent:LEVel {MINimum | MIDdle|MAXimum}
Xs�CX.t�K=QaGÛl�¯!!ÑQ ON pohkIdK3ps��;l
R�^�Xs�CX.t�CAL:VOLT �CX.mm�p4!Z��K=B	X-p
�#���Ýþ\�^�K=æp�3isB	X-�4!^�¿yQG��^��_
R�
X.�B	X- (MIN)�<Á\k4!\�^�

CALibration:VOLTage:PROTection
Xs�CX.t��#��s��ÂGÛ�Ê�K=\�^��CX.s�Èpt�Ê

10 ËPP��^���ÂGÛ�ÊsK=æpt�K=QaGÛpohkIk�¯!
tõ�Z�kIoV�uo��`���#��t�W%pK=��È\k����

ûFGOTp�\I��ÂþN�ZÓ\�^�Xs�CX.�Ï¯^�ðp��Â

sK=QÈ���Xmp+¢\kTeZI�
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K=� 1 �CX.sÏKp�hk�K=^�¯!�<Á\��#��s¯!�	2�;Pp
\�^�

‘‘INST:SEL {OUT1|OUT2}’’
‘‘OUTP ON’’

2 �ÂGÛÂ	�®�\�^�

‘‘VOLT:PROT:STAT OFFªª

3 K=�ÈKðp��#��sGÛ� �JO+����.l®�\�^�
‘‘CAL:SEC:STAT OFF, ‘<��. >’’’ 

4 �ÂsiW�ÈKpt��#��s¯!~Âp,�$P�Â¼ (DVM)�]1\�^�

5 �#���R�
X. (MIN)K=B	X-pÝþ\�^�

‘‘CAL:VOLT:LEV MIN’’

6 DVMP�?��hd��4!\�^�

‘‘CAL:VOLT:DATA 0,549’’

7 �#����> (MID)K=B	X-pÝþ\�^�

‘‘CAL:VOLT:LEV MID’’

8 DVMP�?��hd��4!\�^�

‘‘CAL:VOLT:DATA 11,058’’

9 �#���oÚ (MAX)K=B	X-pÝþ\�^�

‘‘CAL:VOLT:LEV MAX’’

10 DVMP�?��hd��4!\�^�

‘‘CAL:VOLT:DATA 21.566’’

11 �#�����Â{<K=B	X-pÝþ\�^�

‘‘CAL:VOLT:PROT’’

12 �V�K=^�K3t�-¼o�VG0$Â	�RÉºÑ»ÊÒ�¯!~Â>p]
1\�»ÊÉº>p DVM�]1\�^�

13¼VOLT½s©��p¼CURR½��;\k�À (5)á (9)�Ñ�®\��V�K=\�
^��Ö‘‘CAL:CURR:LEV MIN’’

14 �s¯!piIk���+(< (1)á (13)�Ñ�®\kK=\�^�

15 �sK=Wþ£�Õ`qs8ðonsK=lH�Ì�\�^�K=\ÉÌt�40 _
«Tl^�

‘‘CALibration:STRing ‘<\ÉÌ >’’’

F  G    ==pK=^�d�pt�DVMs�vQòþ^��l�hkTeZI�
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¨ 3os¼OG�-�	X$:���siW½(48?�� )�ü�\kTeZI .

SYSTem:INTerface {GPIB | RS232}
OG�-�	X$:����<Á\�^�ùÒp	2�;PplR�	X$:��

�t 1ieVl^��#��sXK¯_æpt�GPIB	X$:���Q<ÁZ�k
I�^�

SYSTem:LOCal
Xs�CX.t�RS-232sæóæp�#���R��P�G�.p\�^�:RX
-�62Ps^~ks��Qõ7p�; 	l^�

SYSTem:REMote
Xs�CX.t�RS-232sæóæp�#���OG�-�G�.p\�^�:RX
-�62PsI_�s���OG�-�G�.lt�;lR�`� ([Local] ���
�T )�

SYSTem:RWLock
Xs�CX.t�RS-232sæóæp�#���OG�-�G�.p\�^�Xs�
CX.t SYST:REM�CX.m7]l^Q�[Local]���H�k:RX-�62P
s^~ks��Q�;lRoTo�MQ�REM�CX.mxo��^�

<Ctrl-C>
Xs�CX.t�RS-232	X$:�����\k�·�sWó��O�\� ?X,�
X�!Ñs^~ks¯!,�$�à¶\�^�X�t�GPIB	X$:�����\
k�ÈZ�� IEEE-488,5	���O��·m7]�sl^�

¿_ SYST:REM �CX.�Ï¯\k��#���OG�-�G�.p\kTe
ZI�OG�-�G�.pohkIoI!Ñl�RS-232	X$:�����\k
,�$�Ï�K^�m�W�Îs
è�ëT 	ûQG��^�
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^~ks SCPI ��t��+�$��Q��$�7ùs��l��\kI�^��
+�$����+Elt���sZ�[o!Ñ� 3 isQ��$��P�<pÌ�
\�^�̂ o�f��+�$��5	- (Status Byte)Q��$��$	>X- (Standard
Event)Q��$�Questionable�+�$� (Questionable Status)Q��$s 3�P�<
l^��+�$��5	-�Q��$lt��s 2 isQ��$��P�<pÌ�
Z�kI�lHsõ±$s�COlH�Ì�\�^��?��s�p��#��l

�;Z�kI� SCPI�+�$����+E�v\�^�

�*����(����

	>X-�Q��$mt��#��Ts!Ñ�äí^�?��Z;Q��$l^�	

>X-�Q��$Ts8(-t�N(&Z��^�Ihd�	>X-�8(-Q (

-Z��m�«�s!ÑÅctm�Z��^�	>X-�Q��$Ts8(-t�b

sQ��$sí3`�CX. (dmMu�*ESR?� STAT:QUES:EVEN?)p��P�
�dt *CLS( �O���+�$� ) �CX.�Ï¯^�Xmp�hk�W%p�O
�Z��^�O (- (*RST)�dt,5	���O�lt�	>X-�Q��$T
s8(-t�O�Z��`��	>X-�Q��$pV\kí3`�CX.��È

^�m�Q��$p (-Z�kI�78(s 2öN×�jV3¼�pVÈ^� 10
ö��®\�^�

���+���(����

	2�;P�Q��$t�VÈ^�	>X-�Q��$Tsns8(-7µpb·

OR ��È\k»ùs3¼8(-p^�P�þ5\�^�	2�;P�Q��$t�
?���g��m� 	l^�	2�;P�Q��$pí3`�CX.��È\k

���O�Z��`��*CLS(�O���+�$� )�CX.lt�	2�;P�Q
��$t�O�Z�`��de\�	>X-�Q��$Ts8(-t *CLS �CX
.p�hk�O�Z��^�	2�;P�Q��$Ts8(-�t?p^�pt�Q

��$Ts8(-lt?p\dI8(-s 2öN×�jV3¼�pVÈ^� 10ö�
�g��¿yQG��^�

��������

�#��s 2isb·¯!pt�INSTrument�CO��+�$��Q��$O�
xb·¯!Ymsh�sÂWs ISUMmaryQ��$QH���^�ISUMmaryQ�
�$sT�t INSTrument Q��$p�ÌZ��Z�p Questionable �+�$��
Q��$s8(- 13p�ÌZ��^�X���?��p�v\�^�
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Xs�Ko�+�$��Q��$iW��;^�m��+�$��	>X-��¯

!O�x	>X-s$	<l�aü�^�XmQlR�^�INSTrument Q��$
t�	>X-l2WZ�d¯!�v\�^�ISUMmary Q��$t��þsb·¯
!;süÝ Questionable�+�$��Q��$l^�

�

STATus:QUEStionable:INSTrument:ISUMmary1

	>X-� 	2�;P�

Q��$ Q��$

� Â

� V

0
1

"OR"

��;

��;

��;

��;

��;

��;

��;

��Â

��;

��;

��;

��;

��;

��;

9

�

� Â

� V

0
1

"OR"

��;

��;

��;

��;

��;

��;

��;

��Â

��;

��;

��;

��;

��;

��;

9

�

INST1	>X-��CO
2
1

"OR"

��;

��;

��;

��;

��;

��;

��;

��;

��;

��;

��;

��;

��;

INST2	>X-��CO

��;

STATus:QUEStionables8(- 13p

STATus:QUEStionable:INSTrument:ISUMmary2
	>X-� 	2�;P�

Q��$ Q��$

STATus:QUEStionable:INSTrument 
	>X-� 	2�;P�

Q��$ Q��$
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100

SCPI�,������,&

2öN×�

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

�

4

"OR"

��;

��;

ì Ò

��;

��;

��;

��;

��;

��;

ISUM
��;

��;

��;

13

�

"OR"

OPC
��;

QYE
DDE
EXE
CME

PON
��;

5

�

"OR"

��;

��;

��;

WóõU

í3�`
N�

,5	�p!Ê^�
N�

�È
N�

�CX.�
N�

�#¸4

0

7

2
3
4

STAT:QUES? STAT:QUES:ENAB <� >
 STAT:QUES:ENAB?

*ESR? *ESE <� >
 *ESE?

��;

QUES
MAV
ESB

��;

��;

��;

RQS
5
6

3
4

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

¯!5(:�

Questionable�+�$�
	>X-� 	2�;P�

Q��$ Q��$

�$	>X-
	>X-� 	2�;P�

Q��$ Q��$

�+�$��5	-
�CO� 	2�;P�

Q��$ Q��$
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Questionable�,�����(��

Questionable�+�$��Q��$t��#��sW�lRoIWópG^�lH�
y�\�^�8(- 4t�:�XlsÂ��äí\�^�8(- 13t�2is¯!
s Questionable¯!syÊl^�dmMu� 2is¯!sI_�PQþ�ÂG�.l
G�K3t��'_p�hkàª�	po�m�8(- 13Q (- (N(& )Z�
�^�Q��$�?���pt�STATus:QUEStionable?�CX.�ÏK\�^�

8(- 13 �Ó;^�pt��_�8(- 13 pyÊ^�Q��$�	2�;Pp\
oV�uo��`���CX. STAT:QUES:INST:ENAB6 �ÏK\k Questionable
��Q��$�	2�;Pp\kP��/�#��piIk�CX. STAT:QUES:
INST:ISUM<n>:ENAB515�ÏK\�Questionable��Q��$�	2�;Pp\�
^�XXl�nt 1�dt 2l^�

Ü 4-3. 8(-þ5 - Questionable�+�$��Q��$

Questionable���+�$��Q��$

Questionable��Q��$t�2is¯!sb�c�piIk�W�\oIWópG
^�lH�y�\�^�dmMu�output1¯!Qþ�ÂG�.lG��KR�	o
K3t�8(- 1Q (-Z��output1¯!Q�'_pohkI� 	ûQG�X
mQvZ��^�output2¯!t8(- 2läíZ��^� Q��$�?�¯^pt�
�CX. STATQUES:INST?�ÏK\�^�Questionable��Q��$�Ó;^�p
t�STAT:QUES:INST:ISUM<n> Q��$�	2�;Pp\oV�uo��`��
¯! n�	2�;Pp^�pt��CX. STAT:QUES:INST:ISUM<n>:ENAB515
�ÏK\�^�

8(- 10ö�          þ 5

0~3 ��; 0 �p 0pÝþ�

4 � ¤ 16 :�XQ
N�!ÑpohkI��

5~12 ��; 0 �p 0pÝþ�

13 ISUM 8192 QUES:INSTQ��$O�x QUES:INST:ISUMQ�
�$syÊ

14~15 ��; 0 �p 0pÝþ�
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Questionable���CO�Q��$

Questionable���CO�Q��$t�¯!Ymp 1i_i�3¼ 2iG��^�X
��sQ��$t��ÂO�x�VsKRpG^�lH�y�\�^��ÂQmK

RpohkI�K3t8(- 0Q (-Z���VQmKRpohkI�K3t8(
- 1Q (-Z��^�dmMu��Â#m\kWó\kI� (þ�ÂG�.s )¯
!QÎ>%pþ�VG�.päÈ^�m�8(- 0 Q (-Z���Â¯!QKR
Z�oIXmQvZ��^�8(- 9 t���ÂGÛ�ÊQ-O(<\dXm�ä
í\�^�/¯!sQ��$�?�¯^pt��CX. STAT:QUES:INST:
ISUM<n>?�ÏK\�^�XXl�nt 1�dt 2l^�

�#��sWóG�. (CV �dt CC) �ÎÏ^�pt�STAT:QUES:INST:
ISUM<n>:COND?�ÏK\�^�XXl�nt�̄ !pÈ]k 1�dt 2m\�^�8(
- 1 Q�sK3t�¯!Qþ�ÂG�.lG�Xm�v\�^�8(- 0 Q�sK
3t�þ�VG�.lG�Xm�v\�^���s8(-Q�sK3t��Âm�

VsI_��KRZ�kIoIXm�v\���s8(-Q±sK3t��#��

s¯!Q�:lG�Xm�v\�^�

Questionable�+�$��	>X-�Q��$Q�O�Z��K3
• *CLS(�O���+�$� )�CX.��È\dK3�

• STAT:QUES?(�+�$� Questionable	>X-�Q��$ )�CX.��;\k�
	>X-�Q��$pí3`��È\dK3�

dmMu�Questionable	>X-�Q��$s�+�$��íI3�`dmR�16Q
®Z��u�ìÒ!ÑpíçQ�2\kI�XmQ�P��^�

Questionable�+�$��	2�;P�Q��$Q�O�Z��K3
• STAT:QUES:ENAB 0�CX.��È\dK3�
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���*����(��

�$	>X-�Q��$t���s	>X-�äí\�^�äíZ��X��s	

>X-pt��#¸4sóí��CX.i\
N���CX.�È
N�� P:

+�-�
N��K=
N��í3`
N��*OPC�CX.s�ÈQG��^�X
��s!ÑsI_�P�dt^~kQ�	2�;P�Q��$��\k��+�$

��5	-�Q��$s�$	>X-��CO�8(- (ESB�8(- 5)päíZ�
�^�	2�;P�Q��$pC���Ýþ^�pt�*ESE( 	>X-��+�$
��	2�;P )�CX.�;Ik 10ö��Q��$pgR���^�

Ü 4-4.8(-þ5 – �$	>X-�Q��$


N�!Ñ (�$	>X-�Q��$s8(- 2á 5)p�hk�
N� (<Nh
sK3�G� ) Q�p�#��s
N���J�pÌ�Z��^�SYST:ERR?
�CX.��;\k
N���J��?����^�

8(- 10ö�          þ 5

0 OPC 1 WóõU�!È^�^~ks�CX. (*OPC �CX.
�H� )Q�ÈZ�d�

1 ��; 0 �p 0pÝþ�

2 QYE

4

í3`
N���#��t¯!5(:��?���Km
\dQ�¯!5(:�Q*lGhd��dt�!Èsí
3`�CX.Q?����oIKfp��\I�CX
.�N	X��V�hd��dt�4¯!5(:�Q�
�m��ÈlG��

3 DDE 8 ,5	��
N�� P:+�-�
N��dtK=

N�Q�2\d (¨5os
N�r(601á750�ü� )�

4 EXE 16 �È
N���È
N�Q�2\d (¨ 5os
N�r
( -211á -224�ü� )�

5 CME 32 �CX.�
N���CX.i\
N�Q�2\d (¨
5os
N�r( -101á -178�ü� )�

6 ��; 0 �p 0pÝþ�

7 PON
128

�#¸4�o�p	>X-�Q��$Q?�¯Z�d
P�O�Z�kP���#Q�:pZ�d���Xp
Z�d�
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�$	>X-�Q��$Q�O�Z��K3

• *CLS(�O���+�$� )�CX.��È\dK3�

• *ESR?(	>X-�$Q��$ )�CX.��;\k�	>X-�Q��$pí3
`��È\dK3�

dmMu��$	>X-�Q��$s�+�$��íI3�`dmR�28(4 + 8 + 16)
Q®Z��u�QYE�DDE�EXEs!ÑQ�2\dXmQ�P��^�

�$	>X-�	2�;P�Q��$Q�O�Z��K3

• *ESE 0�CX.��È\dK3�

• *PSC 1�CX.��;\kG�P]��#���Ýþ\kG�!Ñl��#�
�Xp\dK3�

• *PSC 0�CX.��;\kG�P]��#���Ýþ\kG�K3t��#�
�Xp\k�	2�;P�Q��$t�O�Z��`��

�,����-����(��

�+�$��5	-��CO�Q��$t��s�+�$��Q��$P�s!Ñ

�äí\�^��#��s¯!5(:�Tl�Â\kI�í3`,�$t��+�

$��5	-�Q��$s¼F( ��t?½8(- (8(- 4)p�hk��fp
äíZ��^��CO�Q��$Ts8(-t�N(&Z��`��	>X-�Q

��$��O�^�m��+�$��5	-��CO�Q��$TsVÈ^�8(

-Q�O�Z��^�̄ !5(:�Ts^~ksF( �� (?X,�X�!Ñsí
3`�H� )�?���m�F( ��t?8(-t�O�Z��^� 

Ü 4-5. 8(-þ5 – �+�$��5	-��CO�Q��$

8(- 10ö�          þ 5

0~2 ��; 0 �p 0pÝþ�

3 QUES
8

Questionable�+�$��Q��$Ts8(-Q 1i«
� (-Z�kI� (8(-Q	2�;P�Q��$T
l¼	2�;P½pohkI�Xm )�

4 MAV 16 ,�$t�#��s¯!5(:�Tlt?lG��

5 ESB
32

�$	>X-�Q��$Ts8(-Q 1i«� (-Z
�kI� (8(-Q	2�;P�Q��$Tl¼	2�
;P½pohkI�Xm )�

6 RQS 64 �#��Q��8��yº\kI�(�O�P�B�P)�

7 ��; 0 �p 0pÝþ�
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�+�$��5	-��CO�Q��$Q�O�Z��K3

• *CLS(�O���+�$� )�CX.��È\dK3�

• �$	>X-�Q��$pí3` (*ESR?�CX. )��È^�m��+�$��
5	-��CO�Q��$s8(- 5s�Q�O�Z��^�

dmMu��+�$��5	-�Q��$s�+�$��íI3�`dmR�24(8 +
16)Q®Z��u�QUESO�xMAV!ÑQ�2\kI�XmQ�P��^�

�+�$��5	-�	2�;P�Q��$ (O�
�-���8� )Q
�O�Z��K3

• *SRE 0�CX.��È\dK3�

• *PSC 1�CX.��;\kG�P]��#���Ýþ\kG�!Ñl��#�
�Xp\dK3�

• *PSC 0�CX.��;\kG�P]��#���Ýþ\kG�K3t��#�
�Xp\k�	2�;P�Q��$t�O�Z��`��

#�'������� (SRQ) 
�������3�����

XsÂ	��;^�pt�IEEE-488��8��O�
�- (SRQ)s���pÈ¿^
��Kp5���X-R�N�Ýþ^�¿yQG��^��+�$��5	-�	

2�;P�Q��$ (*SRE �CX. ) ��;\k�ns3¼8(-QåQ>Ps
IEEE-488��8��O�
�-K(�Ýþ^�P�<Á\�^�8(- 6(O�
�
-���8� ) Q�+�$��5	-p (-Z��mR�IEEE-488 ��8��O
�
�-���F( ��Q5���X-R�Np�W%pÏ¯Z��^�bs��

5���X-R�Nt�5��sÂW�B�OX�\k���8��yº\dÂW

�ÆÏ\�^ (�+�$��5	-Ts8(- 6Q (-Z�kI�ÂW )� 

O�
�-���8��8(-Q�O�Z��st�IEEE-488 �O�P�B�P�
�;\k�+�$��5	-�?�¯^P��dt�3¼8(-Q��8��O�


�-�Ï¯\kI�	>X-�Q��$�?�¯^K3s�l^�

�+�$��5	-��CO�Q��$�?�¯^pt�IEEE-488 �O�P�B�
P�F( ���ÏK\�^��CO�Q��$píI3�`�m�Q��$Tl

 (-Z�d8(-s 2öN×�jV3¼�pVÈ^� 10ö�Q®Z��^��O
�P�B�PQ��+�$��5	-��CO�Q��$Ts¼O�
�-���

8�½8(-��W%p�O�\�^�bs�s8(-t�~¹��V�`���

O�P�B�P��È\k��ÂWs�P�<(-pt~¹\�`��

+  ¢   IEEE-488 �Zlt�5���X-R�N�<R�NEmÂWs>s7�QGìZ�
kI�`��*OPC? �CX.��;^�m�ÂWpV\k^lpÏ¯\d�CX.
s�ÈõU�=�plR�^�*RTS,*CLSO�xbs�s�CX.QüU^�ðp
�O�P�B�-��È^�m�/�CX.süU«ðs!ÑQäíZ��^�
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*STB? ������,����-������
��

*STB(�+�$��5	-í3` )�CX.t��O�P�B�Pm7rl^�de
\�Xs�CX.t�sÂW;�CX.m7rp�·Z��^�*STB?�CX.t�
�O�P�B�Pm7]
è�®\�^Q�¼O�
�-���8�½8(- (8(
- 6)t�O�Z��`�� 

*STB?�CX.t�IEEE-4885��	X$:���s4�.���lt�W%p�
·Z��`��!È�CX.s�ÈQõU\kIoIm�Xs�CX.t�ÈZ�

�`��*STB?�CX.��;\k��B�OX�t�ÈlR�`��*STB?�C
X.��È\k���+�$��5	-��CO�Q��$t�O�Z��`��

��"�(��'�� (MAV) ���

�+�$��5	-s¼F( ��t?8(-½( 8(- 4) ��;\k�,�$Q
5���X-R�NpV\k?�� 	po�$	DX��ÔþlR�^�^~k

sF( ��Q¯!5(:�P�?�¯Z���lt��#��t8(- 4 ��O
�\�`��

SRQ �����-��)���� �������

1 ,5	���O��F( ���ÏK\k��#��s¯!5(:���O�\�
^ (�Ö CLEAR 705)�

2 *CLS(�O���+�$� )�CX.p��	>X-�Q��$��O�\�^�

3 	2�;P�Q��$pC���Ýþ\�^�*ESE�CX.��È\k�$	>X
-�Q��$� (-�(<\��+�$��5	-pV\k *SRE �CX.��
È\�^�

4 *OPC?(WóõU�
O )�CX.�Ï¯\�
è�4!\k7��=G\�^�

5 Y�;s5���X-R�N IEEE-488 SRQ�����W\�^�
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4

)0�%���4���������/���
���

1 ,5	���O��F( ���ÏK\k��#��s¯!5(:���O�\�
^ (�Ö CLEAR 705)�

2 *CLS(�O���+�$� )�CX.p��	>X-�Q��$��O�\�^�

3 *ESE 1�CX.��È\k��$	>X-�Q��$s¼WóõU½8(- (8(
- 0)�	2�;Pp\�^�

4 *OPC?(WóõU�
O )�CX.�Ï¯\�
è�4!\k7��=G\�^�

5 �CX.\ÉÌ��È\k¿yoÝþ�<R�NE\�^�o�p *OPC(WóõU )
�CX.��È\�^��CX.����X�QõU^�m��$	>X-�Q��

$Ts¼WóõU½8(- (8(- 0)Q (-Z��^� 

6 �O�P�B�P��;\k��+�$��5	-��CO�Q��$s8(- 5(�
$	>X- )Q (-Z��$	DX��=�\�^��d�*SRE 32 (�+�$��
5	-�	2�;P�Q��$�8(- 5) �Ï¯^�Xml�SRQ ����pV\
k�#���Ýþ^�Xm�lR�^�

*OPC ��������-��
�������������
����

ä���CX.����X�sõUæpK(��^�d�so�àI��t��$

	>X-�Q��$Ts¼WóõU½8(- (8(- 0)��;^�Xml^�*OPC
�CX.s�È�p�Q��$TsXs8(-Q (-Z��^��#��s¯!

5(:�TsF( ���R�.^��CX.��È\d�l�*OPC �Ï¯^�
m�¼WóõU½8(-��;\kF( ��QIit?osP�Îþ^�XmQl

R�^�de\�*OPC�CX.Q (Àp )�ÈZ��ðp�G��pÒTsF( �
�Q2WZ�dK3t�¯!5(:�Q�Èpohk\�I��#��Q�CX.

s�·��-(<\�^�
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�,�����)0�%

�#��s�+�$��Q��$siWpiIks�ît�Xsos 100 ?��p
eHZ�kI��¼SCPI�+�$����+E½�ü�\kTeZI�

SYSTem:ERRor?
Xs�CX.t��#��s
N���J��íI3�`�^��#��s
N��

�J�pt�oÚ 20hs
N��Q��.QÌ�lR�^�
N�t�!4�!¯
\ (FIFO)��l��¯Z��^�oÍp®Z��
N�t�oÍpZÓZ�d
N�
l^��J�P�^~ks
N��?�¯^m�ERRORÜvQ�:po��
N�
Q�O�Z��^��ît�¼
N��F( ��½ (121?�� ) �ü�\kTeZI�

STATus:QUEStionable? [:EVENt]?
Xs�CX.t�Questionable�+�$��	>X-�Q��$pV\kíI3�`
��È\�^��#��t�Q��$Ts78(-s 2 öN×�jV3¼�pVÈ
^� 10ö��®\�^� 

STATus:QUEStionable:ENABle <t?� >
Xs�CX.t�Questionable�+�$��	2�;P�Q��$Ts8(-�t?
p\�^�<ÁZ�d8(-t��+�$��5	-päíZ��^� 

STATus:QUEStionable:ENABle?
Xs�CX.t�Questionable�+�$��	2�;P�Q��$�íI3�`�^�
�#��t�	2�;P�Q��$Tl (-Z�kI�8(-�Ü�^ 2 öN×
�jV 10ö��®\�^�

STATus:QUEStionable:INSTrument[:EVENt]?

Questionable��	>X-�Q��$�íI3�`�^��#��t�Q��$Ts
78(-s 2öN×�jV3¼�pVÈ^� 10ö��®\�Q��$��O�\�
^�

STATus:QUEStionable:INSTrument:ENABle <t?� >

Questionable ��	2�;P�Q��$s��Ýþ\�^�XsQ��$t�
Questionable��	>X-�Q��$s�þs8(-p�hk Questionable�+�$
��Q��$s���CO�8(- (ISUM�8(- 13) �ÝþlR��Kp^�d
�sC��l^�Questionable�+�$��Q��$s ISUM8(-t�Questionable
��	2�;P�Q��$p�hk	2�;Pmo�7 Questionable��	>X-�
Q��$s8(-sb· ORl^�

STATus:QUEStionable:INSTrument:ENABle?

Questionable��	2�;P�Q��$s��®\�^�
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STATus:QUEStionable:INSTrument:ISUMmary<n>[:EVENt]?

2¯!�#��s�þs¯!piIk�Questionable���CO�	>X-�Q��
$s��®\�^�¯!t�N�l�þ\oV�uo��`��n t 1 �dt 2 l
^�¼1½t output1 �<Á\�¼2½t output2 �<Á\�^�	>X-�Q��$m
t�̂ ~ks	>X-�G� (N(& )^�?���Z;sQ��$l^�Questionable
���CO�	>X-�Q��$�?�¯^m�Q��$t�O�Z��^�

STATus:QUEStionable:INSTrument:ISUMmary<n>:CONDition?

�þ\d��s CV!Ñ�dt CC!Ñ�®\�^�¼2½Q®Z�dK3t�íI3
�`d��t CVWóG�.l^�O1OQ®Z�dK3t�íI3�`d��t CC
WóG�.l^�¼0½Q®Z�dK3t���s¯!Q�:pohkI�PKRZ
�kI�`��¼3½Q®Z�dK3t�bs��s4�.���pÂ�Q�2\k
I�^�nt 1�2��dt 3l^�

STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABle<t?� >

2¯!�#��s�þs¯!piIk�Questionable���CO�	2�;P�Q�
�$s��Ýþ\�^�¯!t�N�l�þ\oV�uo��`��¼1½t output1
�<Á\�¼2½t output2�<Á\�^�XsQ��$t�Questionable���CO�
	>X-�Q��$s�þs8(-p�hk Questionable ��Q��$s���C
O�8(- (8(- 1m 2)�ÝþlR��Kp^�d�sC��l^�8(- 1m
2t�Questionable���CO�	2�;P�Q��$p�hk	2�;Pmo�7
Questionable���CO�	>X-�Q��$s8(-sb· ORl^�

STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABle?

Questionable���CO�	2�;P�Q��$s��®\�^�

*CLS
Xs�CX.t�^~ks	>X-�Q��$m�+�$��5	-�Q��$�

�O�\�^�

*ESE <t?� >
Xs�CX.t��$	>X-�	2�;P�Q��$Ts8(-�t?p\�^�

<ÁZ�d8(-t��+�$��5	-päíZ��^� 

*ESE?
Xs�CX.t��$	>X-�	2�;P�Q��$Ts8(-�t?p\�^��

#��t�Q��$Ts78(-s2öN×�jV3¼�pVÈ^�10ö��®\�^�
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*ESR?
Xs�CX.t��$	>X-�Q��$Ts8(-�t?p\�^��#��t�

Q��$Ts78(-s 2öN×�jV3¼�pVÈ^� 10ö��®\�^�

*OPC
Xs�CX.s�È��Xs�CX.t�$	>X-�Q��$s¼WóõU½8(

- (8(- 0)� (-\�^�

*OPC?
Xs�CX.s�È��Xs�CX.t¯!5(:�p¼1½�®\�^�

*PSC { 0 | 1 }
(�#¸4�+�$���O� )Xs�CX.t��#¸4æ (*PSC 1)p�+�$��
5	-m�$	>X-�Q��$st?C����O�\�^�*PSC 0smRpt�
�#¸4æl��+�$��5	-m�$	>X-�Q��$st?C��t�O�

Z��`��

*PSC?
Xs�CX.t��#¸4�+�$���O�ÝþpV\kí3`��È\�^�®

Z��6NF�$t�¼0½(*PSC 0)�dt¼1½(*PSC 1)l^�

*SRE <t?� >
Xs�CX.t��+�$��5	-�	2�;P�Q��$Ts8(-�t?p

\�^�

*SRE?
Xs�CX.t��+�$��5	-�	2�;P�Q��$pV\kí3`��

È\�^��# ��t�	2�;P�Q��$Tl (-Z�d78(-s 2öN
×�jV3¼�pVÈ^� 10ö��®\�^�

*STB?
Xs�CX.t��+�$��5	-��CO�Q��$pV\kí3`��È\

�^�*STB? �CX.t�O�P�B�Pm7]l^�de\�Xs�CX.t�
sÂW�CX.m7rp�·Z��^�*STB? �CX.t��O�P�B�Pm7
]
è�®\�^Q��O�P�B�PQ2]k�¼O�
�-���8�½8(

- (8(- 6)t�O�Z��`��

*WAI
Xs�CX.��È^�m��#��t^~ks?X,�X��·QõU^��l

�hkP��Ë&�CX.��È\�^�-O��G�.«Îlt�;lR�`��
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SCPI �����

SCPI(Standard Commands for Programmable Instruments: <R�NE 	o��sd�
s�$�CX. ) t��±��O�xïþ��sd�pÝ¼Z�d ASCII >��s
ÂW�CX.¸0l^�OG�-�	X$:�����\d�#��s<R�ND

X�s#�%o��piIkt�¼1Å<R�NDX�s9y½ (77?�� ) �ü�\
kTeZI�

SCPI�CX.t�)O����+Em\k�í��kI�¸ªiêQ#�po��
^�Xs��+Elt�Gí�CX.0Q@äs3�.�dtP�-s�p�m�

��kO��X�QZ�p�;��+E�iW\�^�«�t�SOURce �;��
+Esùwl^�)O����+EpohkI�sQ�P��^�

[SOURce:]

CURRent {<�V >|MIN|MAX|UP|DOWN}

CURRent? [MIN|MAX]

CURRent:

  TRIGgered {<�V >|MIN|MAX}

  TRIGgered? {MIN|MAX}

VOLTage{<�Â >|MIN|MAX|UP|DOWN}

VOLTage? [MIN|MAX]

VOLTage:

  TRIGgered {<�Â >|MIN|MAX}

  TRIGgered? {MIN|MAX}

SOURcet�CX.sP�-���T�.lG��CURRentmVOLTaget¨2Q>P
s��T�.�TRIGgeredt¨ 3Q>Ps��T�.l^��CX.���T�.
m�äQ>Ps��T�.t��RX (:)l�¼���^�
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��������)0�%��5�0��

�gl�;Z���CX.s:��C(-t��s�Kpo��^�

CURRent {<�V >|MINimum|MAXimum|UP|DOWN}

�CX.i\lt�Ú­s�CX. (O�xùws6NF�$ )QÚ\Émg\És
þ3`lÜZ��^�Ú\Ét��CX.sõ��?OX��v\�^�<R�N

E�N	X�õT^�pt��L�-o�s�CX.��;\�^�<R�NE�

?��^T^�pt�RX�o���;\�^� 

dmMu��Ìsi\�lt�CURRm CURRENTtI_��=\Io�po��^�
Ú\Él�g\Él� 	l^�\dQhk�CURRENT�curr�Curr t^~k=
\Io�l^�X�«Îso� (CUR� CURRENon )t�
N�po��^�

{ }t��CX.\ÉÌs6NF�$s<ÁÐ����^� { }t�Ï¯Z���CX
.\ÉÌptH���`�� 

|t��CX.\ÉÌs6NF�$s<ÁÐ��¼��^�

< >t�X�l���kI�6NF�$pV\k����þ^�¿yQG�Xm�v
\�^�dmMu��Ìsi\�lt < > l���kI��st�V6NF�$l
G�Xm�v\�^�<t�Ï¯Z���CX.\ÉÌptH���`��6NF�
$p���þ^�¿yQG��^ÑCURR 0.1onÒ�

6NF�$t [ ]l����K3�G��^�t�6NF�$Q�<�LXlG�X
m�v\�^�XsK3�6NF�$t�m 	l^�t�Ï¯Z���CX.\

ÉÌptH���`���<�LXs6NF�$pV\k���þ\oIm��#

��t,:�P-��<Á\�^�

�CX.sùwt�[ ]l����^�t��CX.sXsw»Q�<�LXlG�
Xm�v\�^��CX.s�<�LXw»sÚ­t��CX.>Àptv\kI

�`��^~ks�<�LX�Ì¾\dõ7o�CX.piIkt�¼SCPI �CX
.s9m½ (71?�� ) �ü�\kTeZI�

�CX.���T�.m�äQ>Ps��T�.t��RX (:)l�¼���^�6
NF�$m�CX.���T�.s�¼�pt�*���4\�^��CX.Q 2
i«�s6NF�$�m�K3�É�3hd6NF�$t�XC�;Ik«�s�

Kp�¼��^�

     ‘‘SOURce:CURRent:TRIGgered’’

     ‘‘APPLy 3.5,1.5’’



¨ 4o OG�-�	X$:����O:�QX�

SCPI¸0s÷�

113

4

)0�%�"����

�CX.���T�.m�äQ>Ps��T�.t�«�s�Kp�RX (:)l�¼
��^�

‘‘SOURce:CURRent:TRIGgered’’

 D�RX (;)t�7ù�;��+ETs 2is�CX.��¼�mRp�;\�^�
 D�RX��;\k4!�og�p^�Xm�lR�^�dmMu�«�s�C

X.\ÉÌ�Ï¯^�m\�^�

‘‘SOUR:VOLT MIN;CURR MAX’’

X�t�«�s 2is�CX.�Ï¯\dK3m7]
èpo��^�

‘‘SOUR:VOLT MIN’’

‘‘SOUR:CURR MAX’’

xo��;��+Es�CX.�OX�^�K3t��RXm D�RX��;\

�^�dmMu�«�s�CX.\ÉÌlt�RXm D�RX��;\oIm�


N�po��^�

‘‘DISP:TEXT:CLE;:SOUR:CURR MIN’’

� ��� MIN � MAX ���

Z�[�o�CX.s6NF�$pV\k��þs�s©��p MINimum �dt
MAXimum��þlR�^�«�p��v\�^�

CURRent {<�V >|MIN|MAX}

�þs�V���þ^�©��p�MINimum��þ\k�V�og�pÝþ\d��
MAXimum��þ\k�V�oÚ�pÝþ^�XmQlR�^�
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�í¢ (?)��CX.p�&^�Xmp�hk�Ú­s6NF�$s��íI3�`
�XmQlR�^�dmMu�«�s�CX.t¯!�V� 5�X?�pÝþ\�^�

     ‘‘CURR 5’’

�s�CX.��È^�m�bs��íI3�`�XmQlR�^�

     ‘‘CURR?’’

�d�«�s�CX.l�³ÃsÂ	lá�Z�kI�og��dtoÚ��íI

3�`�Xm�lR�^�

     ‘‘CURR? MAX’’

     ‘‘CURR? MIN’’

+  ¢   2isí3`�CX.�Ï¯\dK3�oÍs�CX.P�sÈ¿�?���_p 2
rys�CX.sÈ¿�?���Km^�m�2rysÈ¿s!ÚpoÍsÈ¿,�
$sùwQ�&Z�kI�XmQG��^�X��CV�pt�í3`�CX.�

Ï¯\d��¿_È¿�?����Kp\�^�Xs!
QCV��oIK3t�2
rysí3`�CX.�Ï¯^�ðp�,5	���O��Ï¯\�^�

SCPI)0�%�������

�#��pÏ¯Z���CX.\ÉÌt�<%È >\ÉlüU\oV�uo��`��
IEEE-488 EOI(end-or-identify)F( ��t�<%È >\Ém\k®ÒZ��^�X�
t�<%È >\És©��p�CX.\ÉÌlüU^�K3p�;lR�^�<%
È > sðp < ¬� > �4!^�Xm� 	l^��CX.\ÉÌ$�D2��LX
t��pP�-�Q>P�ls³Ãs SCPI �CX.�6��O (-\�^�< %
È >\Ét�ASCII 10ö��.lt¼10½l^� 

IEEE-488.2 	�)0�%

IEEE-488.2 �Zlt�O (-� P:+�-��+�$�æóonsÂ	��È
^�@ä�CX.0�þ5\kI�^�@ä�CX.t��p��$O�� (*)lC
���*Zt 4á 5 _l^��d�@ä�CX.pt 1i�dt<Ns6NF�$
QH���Xm�G��^��CX.���T�.m!Ús6NF�$mt*�l

�¼��^�<Ns�CX.��¼�pt� D�RX (;)��;\�^�dmMu
�s�KpÌ¾\�^�

‘‘*RST; *CLS; *ESE 32; *OPC?”
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SCPI� ������

SCPI¸0lt�<R�NE�F( ��O�xÈ¿F( ��l�;Z��ITi
Ps,�$�:��C(-�þ5\kI�^� 

N�6NF�$  N�6NF�$�m��CX.lt�¢( (�<�LX )�gNM�
ÊØ%ÌN�on�ù½%p�;Z�kI�^~ks 10öNÜÌ��;^�XmQ
lR�^�MINimum�MAXimum�DEFaults�Ko�N�6NF�$;s�`o�
��; 	l^�Z�p�N�6NF�$mm�pX$»äs]�� (V�A�sec)�
�;lR�^��þsN�eV��V��K3pt��#��t4!Z�dN�6

NF�$��W%p����^��s�CX.t�N�6NF�$��;\�^�

CURR {<�V >|MIN|MAX|UP|DOWN}

ÿF6NF�$  ÿF6NF�$t�<R�NEsÝþp�;^��sNQ�þZ�
kI�K3p�;Z��^ (�ÖBUS�IMM)�í3`pV^�È¿t��p^~kÚ
\És�L�-o�l®Z��^��s�CX.t�ÿF6NF�$��;\kI

�^�

TRIG:SOUR {BUS|IMM}

;�P�6NF�$  ;�P�6NF�$t�»ùs 2�!Ñ�Ü\��P±sI_
�Ppo��^�!ÑQ±sK3��#��t¼OFF½�dt¼0½��V���^�
!ÑQ�sK3��#��t¼ON½�dt¼1½��V���^�;�P�sÝþ
�íI3�`�m��#��t�p¼0½P¼1½�®\�^��s�CX.t�;�
P�6NF�$��;\kI�^�

DISP {OFF|ON}

\ÉÌ6NF�$  \ÉÌ6NF�$pt��m�n^~ks ASCII\É��;lR
�^�\ÉÌt�";¢l��¿yQG��^�";¢pt��X�P����-

P%;P����-��;\�^�";¢�ê�\ÉÌpH��pt�>p\É�

4�_p 2 i1Vk4!\�^�«�s�CX.t�\ÉÌ6NF�$��;\k
I�^�

DISP:TEXT <";¢l���d\ÉÌ >
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,5	���O��Ï¯^�m�Iil� GPIB	X$:�����\k�·�s¯
!�¢<^�XmQlR�^�,5	���O��F( ����V�hk���

+�$��Q��$�
N���J�O�x^~ksÝþ!ÑtÅcZ��`��,

5	���O�p�hk�«�s�·Q�ÈZ��^�

• �#��s4¯!5(:�Q�O�Z���

• �#�����\I�CX.\ÉÌ��V��XmQlR�!Ñp^��

• �s�+�-FX-t�Agilent BASIC ��;\k�GPIB 	X$:�����\
k,5	���O��Ï¯^����v\kI�^�

©©CLEAR 705ªª IEEE-488,5	���O�

• �s�+�-FX-t�C �dt QuickBASIC ;s GPIB �CX.�N	;NO
��;\k�GPIB 	X$:�����\k,5	���O��Ï¯^����
v\kI�^�

©©IOCLEAR (705)ªª

F  G   ^~ksOG�-�	X$:���Ýþt�:RX-�62PP�s�4!lR�

^��#���OG�-æó^�ðp�¨ 3 os¼OG�-�	X$:���si
W½�ü�\k GPIB�dt RS-232	X$:���sÝþiW�ÈhkTeZI�

RS-232sæóæp <Ctrl-C>\É�Ï¯^�m�IEEE-488,5	���O��F(
 ��m7]æóQ�ÈZ��^� ,5	���O��F( ��sÜv�p�
�#��s DTR (,�$�$�D/P�Q,� )4X.��	��N	XQ�p
 (-Z��^�
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�#��t�SCPI�Zs 1996.0ìp$ð\kI�^�Xs�ZlyºZ���CX
.sÒTt��#��pV\k�;lR�^�de\�X��s�CX.pG^�

>Àt��glt�óZ�CV�d�p�ª\kI�^��ªZ�d�CX.sÂ

	sÚ­t��gl^lp>À\d�CX.s�sm×<\kI�^�

SCPI�ìÒ��CX.
«�sÜt��#��p�hk�;Z�� SCPI�ìÒ��CX.sù�l^�

DISPlay
  [:WINDow][:STATe] {OFF|ON}
  [:WINDow][:STATe]?
  [:WINDow]:TEXT[:DATA] <";¢l���d\ÉÌ >
  [:WINDow]:TEXT[:DATA]?
  [:WINDow]:TEXT:CLEar

INITiate[:IMMediate]

INSTrument[:SELect] {OUTPut1|OUTPut2|OUT1|OUT2}
  [:SELect]?
  :NSELect {1 | 2}
  :NSELect?
  :COUPLe
    [:TRIGger] {ON | OFF}
    [:TRIGger]?

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

OUTPut
  [:STATe] {OFF|ON}
  [:STATE]?
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SCPI�ìÒ��CX. (1R )

[SOURce]
  :CURRent[:LEVel][:IMMediate][:AMPLitude] {<�V >|MIN|MAX|UP|DOWN}
  :CURRent[:LEVel][:IMMediate][:AMPLitude]?[MIN|MAX]
  :CURRent[:LEVel][:IMMediate]:STEP[:INCRement] {<N� >|DEFault}
  :CURRent[:LEVel][:IMMediate]:STEP[:INCRement]?{DEFault}
  :CURRent[:LEVel]:TRIGgered[:AMPLitude] {<�V >|MIN|MAX}
  :CURRent[:LEVel]:TRIGgered[:AMPLitude]?[MIN|MAX]
  :VOLTage[:LEVel][:IMMediate][:AMPLitude] {<�Â >|MIN|MAX|UP|DOWN}
  :VOLTage[:LEVel][:IMMediate][:AMPLitude]?[MIN|MAX]
  :VOLTage[:LEVel][:IMMediate]:STEP[:INCRement] {<N� >|DEFault}
  :VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]?{DEFault}
  :VOLTage[:LEVel]:TRIGgered[:AMPLitude] {<�Â >|MIN|MAX}
  :VOLTage[:LEVel]:TRIGgered[:AMPLitude]?[MIN|MAX]
  :VOLTage:PROTection[:LEVel] {<�Â >|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}    (E3646A/48AG,PsK3 )
  :VOLTage:RANGe {P35V|P60V|LOW|HIGH}   (E3647A/49AG,PsK3 )
  :VOLTage:RANGe?

STATus
  :QUEStionable[:EVENt]?
  :QUEStionable:ENABle <t?� >
  :QUEStionable:ENABle?
  :QUEStionable:INSTrument[:EVENt]?
  :QUEStionable:INSTrument:ENABle <t?� >
  :QUEStionable:INSTrument:ENABle?
  :QUEStionable:INSTrument:ISUMmary<n>[:EVENt]?
  :QUEStionable:INSTrument:ISUMmary<n>:CONDition?
  :QUEStionable:INSTrument:ISUMmary<n>:ENABle <t?� >
  :QUEStionable:INSTrument:ISUMmary<n>:ENABle?

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

TRIGger
  [:SEQuence]:DELay {<ïb>|MIN|MAX}
  [:SEQuence]:DELay?
  [:SEQuence]:SOURce{BUS|IMM}
  [:SEQuence]:SOURce?
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,5	��t�CX.

«�s�CX.t�Xs�#���ts�CX.l^�X��s�CX.t�SCPI
�Zs 1997.0 ìptH��kI�`��de\�X��s�CX.t SCPI �Zp
$ð\kÝ¼Z�kO��SCPI�Zlþ5Z�kI�^~ks�CX.i\�êp
 hkI�^�

a SCPI�CX.

APPLy {<�Â >|DEF|MIN|MAX>}[,{<�V >|DEF|MIN|MAX}]
APPLy?

CALibration
  :COUNt?
  :CURRent[:DATA] <N� >
  :CURRent:LEVel {MIN|MID|MAX}
  :SECure:CODE <����. >
  :SECure:STATe {OFF|ON},<��. >
  :SECure:STATe?
  :STRing <";¢l���d\ÉÌ >
  :STRing?
  :VOLTage[:DATA] <N� >
  :VOLTage:LEVel {MIN|MID|MAX}
  :VOLTage:PROTection

DISPlay
  [:WINDow]:MODE {VV|II|VI}
  [:WINDow]:MODE?

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

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

Z;4�.����N	X

ATN +¢

IFC 	X$:����O�

REN G�-�	2�;P

SRQ ��8��O�
�-�

	2�;P

�.Q���CX.

DCL ,5	���O�

EOI üU /ÆÏ
GET �P�<�È-O�

GTL R��PpÈT

LLO R��P�R(���-

SDC <Á,5	���O�

SPD �O�P�B�P�,�

 �;P

SPE �O�P�B�P�	

2�;P

IEEE-488@ä�CX.

*CLS
*ESE <t?� >
*ESE?
*ESR?
*IDN?
*OPC
*OPC?
*PSC {0|1}
*PSC?
*RST
*SAV {1|2|3|4|5}
*RCL {1|2|3|4|5}
*SRE <t?� >
*SRE?
*STB?
*TRG
*TST?
*WAI
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N�t�!4�!¯\ (FIFO) ��l��¯Z��^�oÍp®Z��
N�t�
oÍpZÓZ�d
N�l^�
N��?�m�
N�t�O�Z��^��J�

P�^~ks
N��?�¯^m�ERROR ÜvQ�:po��^�
N�Q�2
^�dxp��#��t8�<±� 1�Ë�\�^�


N��2NQ 20�¡MdK3��J�pZÓZ�kI�o�s
N� (�«s

N� )Q�-350�¼Queue overflow½p�R�M���^��J�P�
N�����
PoIPS��
N���J�pË&ZÓ^�XmtlR�`��
N���J�

�?�¯^mRp
N�Q�2\kIoPhdK3t�OG�-�	X$:���

��\k +0�¼No error½mIKÈ¿Q®Z��P�:RX-�62Pp¼NO ERRORS½
QÜvZ��^�

*CLS (�O���+�$� )�CX.��;\d���#�O (-^�m�
N��
�J�Q�O�Z��^�
N���J�P�?�¯\dK3��
N�Q�O�

Z��^� 

FGÖ *RST (O (- )�CX.��;\k��
N���J�t�O�Z��`��

• :RX-�62Psæó

�#���OG�-WóG�.lWóZ`�K3t�  (Local)���Ð
\k�:RX-�62PæóG�.p~��^�

(55256

ERRORÜvQM,\d�� ���Ð\k�
N��Üv\�^�


N�r(���R�P^�pt�3;��;\�^� �Ð\k
N��

F( ���+��-���R�P\�^� �Ð\k��R�Ps�

9�.�§T\�^� �Ð\kF0J��üU^�P�,��<Q	�

$	E��- (Ê 30Ë> )Q�2^�m�^~ks
N�Q�O�Z��
^�

• OG�-�	X$:���æó

SYSTem:ERRor?   
N���J�P�
N��1i?�¯\k�O�\�^�


N�so�t�s�KpohkI�^ (
N�\ÉÌtoÚ 80_l^ )�

-102, ©©i\
N� ªª

Local

Store

View

View

>

>

View
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-101 Invalid character
�CX.\ÉÌlm?o\ÉQ�iP��\d��CX.���T�.�6NF�

$s�p #�$�%ons\ÉQ�4Z�kI�^�

�ÖOUTP:STAT #ON

-102 Syntax error
�CX.\ÉÌlm?oi\Q�iP��\d��CX.�=(%s�RXsðP

���dt�XCsðp*��?��Q�4Z�kI�^�

�ÖVOLT:LEV  ,1

-103 Invalid separator
�CX.\ÉÌlm?o�¼�\ÉQ�iP��\d��RX� D�RX�*�

�?��s©��p�XC��;\kI�P��XCs©��p*��?����

;\kI�^� 

�ÖTRIG:SOUR,BUS or APPL 1.0 1.0

-104 Data type error

�CX.\ÉÌl6hd6NF�$�$	<Q�iP��\d�\ÉÌ��þ^~

RÒ�pN���þ\kI�P�N���þ^~RÒ�p\ÉÌ��þ\kI�^�

-105 GET not allowed
�CX.\ÉÌTlt�P�<�È-O� (GET)t�;lR�`��

-108 Parameter not allowed
ð»o6NF�$Q�CX.p�þZ��\d�ð»o6NF�$�4!\dP�6

NF�$��þlRoI�CX.p6NF�$��þ\�\d� 

�ÖAPPL? 10 

-109 Missing parameter
�CX.p�þZ�kI�6NF�$sNQ¦��`��Xs�CX.p¿yo6

NF�$ (1i�dt<Nh )Q�þZ�kI�`��

�ÖAPPL



¨ 5o 
N��F( ��

�È
N�

124

-112 Program mnemonic too long
�; 	ooÚ_N 12�¡M�\ÉÌ�H��CX.�=(%Q4!Z��\d�

-113 Undefined header
Xs�#��pV\km?o�CX.Q4!Z��\d��CX.sD�Q�=l

G�P�m?o�CX.Q4!Z��\d��CX.sõ�o��;^�K3t��

; 	o\ÉNQoÚ 4_lG�Xmp+¢\kTeZI� 

�ÖTRIGG:DEL 3 

-121 Invalid character in number

6NF�$�m\k�þZ�kI�NÉs�pm?o\ÉQ�iP��\d� 

�Ö*ESE #B01010102

-123 Numeric overflow
�NQ 32,000�¡M�N�6NF�$Q�iP��\d�

-124 Too many digits
gNws_NQ 255�¡M� (!È!Rt�T )N�6NF�$Q�iP��\d�

-128 Numeric data not allowed
\ÉÌ��þ^~R6NF�$pN�Q�þZ�kI�^�

�ÖDISP:TEXT 123

-131 Invalid suffix
N�6NF�$s�:�(��s�þQ�=l^��:�(��sD�Q�=l^� 

�ÖTRIG:DEL 0.5 SECS

-134 Suffix too long

N�6NF�$s�:�(��s_NQÒ^S�^�

-138 Suffix not allowed

�:�(����þlRoIN�6NF�$s��p�:�(��Q�þZ�kI

�^� 

�ÖSTAT:QUES:ENAB 18 SEC (¼SEC½tm?o�:�(��l^ )
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-141 Invalid character data
\É,�$yæpm?o\ÉQH��kI�P��þ\d`�yæQXs=(%p

V\km?l^�

-144 Character data too long

\É,�$s_NQÒ^S�^�

-148 Character data not allowed

ÿF6NF�$Q�þZ�kI�^Q�\ÉÌ6NF�$PN�6NF�$��þ

^�¿yQG��^�6NF�$sO�-�&�(�\k�t?o6NF�$�$

	<��;\kI�PnKP=�\kTeZI� 

�ÖDISP:TEXT ON

-151 Invalid string data
m?o\ÉÌQ�þZ��\d�\ÉÌ��X�P����-P%;P����-

l��lI�PnKP=�\kTeZI�

�ÖDISP:TEXT ’ON

-158 String data not allowed
\ÉÌQ�þZ�kI�^Q�Xs�CX.p\ÉÌt�;lR�`��6NF�

$sO�-�&�(�\k�t?o6NF�$�$	<��;\kI�PnKP=

�\kTeZI�

�ÖTRIG:DEL ‘zero’

-160á -168 Block data errors
Xs�#��t;R(��,�$��V�V�`��

-170á -178 Expression errors
Xs�#��tN���V�V�`��

-211 Trigger ignored
�P�<�È-O� (GET) �dt *TRG Q�þZ��\dQ�-O�Qm�Z��
\d�5�pV\k-O��"��Q<ÁZ�kI�Xmm�-O���;��+

EQ INIT[:IMM]�CX.l�WZ��Xm�=�\kTeZI�

-213 Init ignored

INITiate�CX.Q4!Z��\dQ�̂ lpïþQöÈ�sd���ÈlR�`

�l\d�,5	���O��ÏK\k�öÈ�sïþ�¢<\��#���¼�

	.P½!Ñp\kTeZI�
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-221 Settings conflict
=`o<R�NE�,�$yæQ®àZ��\dQ�³Ès��s!ÑQç�l�

ÈlR�`�l\d�

-222 Data out of range

N�6NF�$s�Q�Xs�CX.st?��TpG��`��

�ÖTRIG:DEL -3 

-223 Too much data
\ÉÌQ4!Z��\dQ�\ÉÌs*ZQ 40_�¡Mdd�p�ÈlR�`�l
\d�Xs
N�t�CALibration:STRing�CX.l�2^�XmQG��^� 

-224 Illegal parameter value

Xs�CX.pV\km?oÿF6NF�$Q4!Z��\d�m?o6NF�$

Q�;Z�kI�^�

�ÖDISP:STAT XYZ (¼XYZ½tm?l^ )

-330 Self-test failed

OG�-�	X$:���P�s�#��sõ7o P:+�-Qä:\�\d

(*TST? �CX. )�Xs
N�s�p��Fê%o P:+�-�
N�QH`Z
�kI�^�¼ P:+�-�
N�½ (129?�� ) �ü�\kTeZI�

-350 Numeric overflow
20 µ�¡M�
N�Q�2\dd��
N���J�Q�Èpo��\d��J�
P�
N�����PoIPS��
N���J�pË&ZÓ^�XmtlR�`

���#��:p^�P�*CLS (�O���+�$� )�CX.��È^�m�

N���J�Q�O�Z��^� 

-410 Query INTERRUPTED
¯!5(:�p,�$�ÏK^��CX.Q4!Z��\dQ�¯!5(:�p!

È�CX.s,�$QH��kI�^ ( Ê,�$t�gRZ��`� )��#��
:p^�P�*RST (O (- )�CX.��È^�m�¯!5(:�Q�O�Z�
�^� 
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-420 Query UNTERMINATED
�#��Q¼Ì
½(i���	X$:�����\k,�$�ÏK^� )p�.Q
��þZ��\dQ�,�$�¯!5(:�pÏK^��CX.Q4!Z��`�

l\d�dmMu�APPLy�CX. (X�t,�$�2W\�`� )��È\�ENTER
�+�-FX-��È\kOG�-�	X$:���P�,�$�?���Km\

�\d�

-430 Query DEADLOCKED

¯!5(:�p���R�oI�nÚÙs,�$�2W^��CX.Q4!Z�d

d��4!5(:�Q�Èpo��\d��CX.s�Èt1ÈZ��^Q�^~

ks,�$Qä���^�

-440 Query UNTERMINATED after indefinite response
*IDN? �CX.t��CX.\ÉÌTso�sí3`�CX.loV�uo��`
��

�Ö*IDN?;:SYST:VERS?

501 Isolator UART framing error

502 Isolator UART overrun error

511 RS-232 framing error

512 RS-232 overrun error

513 RS-232 parity error

514 Command allowed only with RS-232
SYSTem:LOCal�SYSTem:REMote� SYSTem:RWLockt�RS-232	X$:���l
\P�;lR�`�� 

521 Input buffer overflow

522 Output buffer overflow

550 Command not allowed in local
RS-232	X$:�����\k�CX.�ÏK^�ðp�¿_ SYSTem:REMote�
CX.��È\kTeZI�
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800 Outputs coupled by track system
Xs
N�t�-N(��G�.Q p	2�;PpohkI�K3p¯!��(

<OX�\dmRp�2\�^�̄ !��(<OX�^�mRpt��_-N(��

G�.�,� �;Pp\oV�uo��`��

801 Outputs coupled by trigger subsystem
Xs
N�t�¯!Q^lp�(<OX�Z�kI�K3p-N(��G�.�	

2�;Pp\dmRp�2\�^��#���-N(��G�.lWóZ`�pt�

�_¯!s�(<OX��®�\oV�uo��`��
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�s
N�t� P:+�-�p�2^�
N��v\kI�^��ît�¼Service
Information½�ü�\kTeZI�

601 Front panel does not respond

602 RAM read/write failed

603 A/D sync stuck

604 A/D slope convergence failed

605 Cannot calibrate rundown gain

606 Rundown gain out of range

607 Rundown too noisy

608 Serial configuration readback failed

624 Unable to sense line frequency

625 I/O processor does not respond

626 I/O processor failed self-test

630 Fan test failed

631 System DAC test failed

632 Output1 hardware test failed

633 Output2 hardware test failed
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�s
N�t�K=�p�2^�
N��v\kI�^��ît�¼Service 
Information½�ü�\kTeZI�

701 Cal security disabled by jumper
�#��Tws�HX6l�K=GÛQ,� �;PpohkI�^�¿ypÈ]�

�#¸4æpXs
N�Q�2\k��#��QGÛZ�kIoIXm�Î`\�^� 

702 Cal secured
�#��sK=QGÛZ�kI�^� 

703 Invalid secure code
�#���GÛ�dtGÛ®�\�Km\dmRp�K=pV^�m?o �JO

+����.Q4!Z��\d��#���GÛ®�^�pt�GÛ^�mRp�

;\d �JO+����.��;^�¿yQG��^ (bsÔ�7rl^ )�GÛ
��.toÚ 11_s#NÉl^�

704 Secure code too long
4!\d �JO+����.s_NQ 12�¡MkI�^�

705 Cal aborted
:RX-�62P�sI_�Ps���Ð^P�,5	���O��ÏK^�P��

�sR��P /OG�-!Ñ�Åc^�m��È�sK=t�<Z��^�

706 Cal value out of range

�þsK=� (CALibration:VALue)t�³ÃsïþÂ	mïþ��pV\km?
o�l^�

708 Cal output disabled
¯!sK=�p OUTP OFF�CX.�4!^�m�K=t�<Z��^�

712 Bad DAC cal data
�þ\d DACK=� (CAL:VOLT�dt CAL:CURR)Q��Îl^��þ\d�\I
K=þNt���ûFGOpGÊZ�oIXmp+¢\kTeZI�
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713 Bad readback cal data
�þ\dO�.5(�K=� (CAL:VOLT�dt CAL:CURR)Q��Îl^��þ\
d�\IK=þNt���ûFGOpGÊZ�oIXmp+¢\kTeZI�

714 Bad OVP cal data

��Â{<K=þNQ��Îl^��þ\d�\IK=þNt���ûFGOpG

ÊZ�oIXmp+¢\kTeZI�

717 Cal OVP status enabled
��Â{<!ÑQ	2�;PpohkI�^�K=ðmK=�t���Â� OFFp
Ýþ\kTeZI�

718 Gain out of range for Gain Error Correction
DAC�	Xsv�Q��Îl^�4�.���QÂ	\oTo��^�

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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Xsolt�2is�<O���LX�<R�NEpiIk>À\kI�^�X��
s<R�NEt�OG�-�	X$:�����;\�^�X��s�t�>�s

�<O���LX�<R�NEs6�p�Zf�^�¨ 4 o¼OG�-�	X$
:����O:�QX�½(69 ?�� ) pt��#��sÝþp�;lR� SCPI
(Standard Commands for Programmable Instruments)�CX.si\QÌ
Z�kI�
^�

XsopÌHZ�kI�<R�NE�t�Windows  3.1�Windows  95 �dt
Windows  NT 4.0sI_�PQWó\kI� PC�l+�-Ò�l^�GPIB (IEEE
488) �dt RS-232 l�;^��KpgP�kI�^Q�RS-232 	X$:���;
s<R�NE�t�Windows 3.1ltWó\�`��X��s<R�NE��WóZ
`�pt�O�Is PC s GPIB 	X$:������.p-3\d VISA(Virtual
Instrument Software Architecture).N	5Q¿yl^�XsopÌHZ�kI�<R
�NE��=\T�È^�pt�Windows 3.1 ��;\kI�K3t¼YLVD�GOO½�

Windows 95 �dt Windows  NT 4.0 ��;\kI�K3t¼YLVD���GOO½�

c:\windows\system,�Q�-Op	X�-�P\kOT¿yQG��^�X��s<
R�NE�t��Âs/�+(<l�V�ïþ\��#%	��.s�³�K~�

^�
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C � C++ ����/ &�

�s C <R�NE�t�g��R4¯!sÏ�K���v\kI�^�Xs<R�
NE�t�VISA Â	��Â\kI�ÂWl SCPI �CX.��;^���m�

N��-N(9X��þ������v\kI�^�g�o\4¯!m
N��-

N(9X�piIks�ît�¾Agilent Technologies VISA User’s Guide¿�ü�\k
TeZI�

�s C<R�NE�t�¼QuickWin application½mIK<R���-�$	<��;
\kI� Microsoft Visual C++ 5��LX 1.52 m�N���FGO�G,Pm
¼Windows 32 application½mIK<R���-�$	<��;\kI� C++5��L
X 4.x�dt 5.0lgP�kI�^�¿_¼YLVD�OLE (Windows  3.1sK3 )�dt
visa32xa.lib (Windows  95/NTsK3 )½m¼YLVD�K½:�	P�N	;NOpäW\

k�development ,�Q�-O�	X�P�.\kTeZI�X��t�ä�
c:\vxipnp\win(win95 �dt winnt)\lib\msc �dt c:\vxipnp\win (win95 �dt
winnt)\include,�Q�-OpG��^�

Diode.c

/*Diode.C
This example program steps the power supply through 11 voltages and measures the current

   response. It prints the voltage step and the current response as a table. Note that the 
   GPIB address is the default address from the factory for the power supply.*/

#include <visa.h>
#include <stdio.h>
#include <string.h>
#include <time.h>
#include <conio.h>
#include <stdlib.h>

ViSession defaultRM; /* Resource manager id */
ViSession power_supply; /* Identifies power supply */
int bGPIB = 1; /* Set the number to 0 for use with the RS-232     */
long ErrorStatus; /* VISA Error code */
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;    /* Value of voltage sent to power supply */
char Buffer[256]; /* String returned from power supply */
double current; /* Value of current output of power supply */

�?��p1T
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OpenPort();

/* Query the power supply id, read response and print it */
sprintf(Buffer,"*IDN?");
SendSCPI(Buffer);
printf("Instrument identification string:\n %s\n\n",Buffer);

SendSCPI("*RST"); /* Set power-on condition */
SendSCPI("Current 2"); /* Set current limit to 2A */
SendSCPI("Output on"); /* Turn output on */

printf("Voltage Current\n\n"); /* Print heading */

/*Step from 0.6 to 0.8 volt in 0.02 steps */
for(voltage = 0.6; voltage <=0.8001; voltage +=0.02)
{

printf("%.3f",voltage); /* Display diode voltage*/
/* Set output voltage */
ErrorStatus = viPrintf(power_supply,"Volt %f\n",voltage);
if(!bGPIB)

delay(500);/* 500 msec wating for RS-232 port*/
CheckError("Unable to set voltage");
/* Measure output current */
ErrorStatus = viPrintf(power_supply,"Measure:Current?\n");
CheckError("Unable to write device");
delay(500); /* Allow output to wait for 500 msec */
/* Retrieve reading */
ErrorStatus = viScanf(power_supply,"%lf",&current);
CheckError("Unable to read voltage");
printf("%6.4f\n",current); /* Display diode current */

}
SendSCPI("Output off"); /* Turn output off  */
ClosePort();

}

/* Build the address required to open commnuication with GPIB card or RS-232.*/
/* The address format looks like this: "GPIB0::5::INSTR". */
/* To use the RS-232 interface using COM1 port, change it to "ASRL1::INSTR"   */
/* address format */

void OpenPort()
{

char GPIB_Address[3];
char COM_Address[2];
char VISA_address[40]; /* Complete VISA address sent to card  */

if(bGPIB)
strcpy(GPIB_Address,"5"); /* Select GPIB address between 0 to 30*/

else
strcpy(COM_Address,"1"); /* Set the number to 2 for COM2 port */

�?��p1T
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if(bGPIB){  /* For use with GPIB 7 address, use "GPIB::7::INSTR" address format */
strcpy(VISA_address,"GPIB::");
strcat(VISA_address,GPIB_Address);
strcat(VISA_address,"::INSTR");

}
else{   /* For use with COM2 port, use "ASRL2::INSTR" address format       */

strcpy(VISA_address,"ASRL");
strcat(VISA_address,COM_Address);
strcat(VISA_address,"::INSTR");

}

/* Open communication session with the power supply */
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); /* Unit is milliseconds */

pdest = strchr(commandString, ’?’); /* Search for query command   */
if( pdest != NULL ){

ErrorStatus = viScanf(power_supply,"%s",&ReadBuffer);
CheckError("Can’t Read From Driver");
strcpy(pString,ReadBuffer);

}
}

void ClosePort()
{

/* Close the communication port */
viClose(power_supply);
viClose(defaultRM);

}

�?��p1T
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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() ) ;

}

<R�NEsü��
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Excel 97 ����/ &�

Xs¿pt�ExcelC�R (Visual Basic
�<O���LX; )lóW\d��#�

�àª;s<R�NE�QÌHZ�kI�^��<Q(.���-s Ps���

¤\k�#��pÏK\�T����-�pÈ¿�Ì�^�XmQlR�^�«�

s?��s<R�NE�t��#��s�~Â>s�XB�2X-s�³�K~�

�sl^�Xs<R�NE�t�T����-P� 11úõs�Â�?��hk��
#��s�Â�bs�pÝþ\k�V�?����^��Vs�t��<Q(.�

��-s�Âs¨pÌ�Z��^�

� �sÜt�%	��.s�³�K~�<R�NE� (141?�� )s�È
è�v\
kI�^�(Agilent6�)r(Ö 1901-1214�F����6�)r(Ö MUR160, Motorola

Co.)
�È
è



¨ 6o �<O���LX�<R�NE

Excel 97;s<R�NE�

140

Excel C�R�gTpt��_ Excel lG�J�P�6T¿yQG��^�ÜvF
0J�P�)�P5��<Á\��X-R�P�)�PA(���<Á\�^��

X-R�P�)�PA(���%	�R��A(��QÜvZ��^�%	�R��

A(��s�CX. A$X�<Á\�^� P A1��O(�\k� P B3�l.
N(�\�^�¼CommandButton1½A(��QóWZ��^�A$X8�Åc^�p
t�bsA$X�B	X-\kC��s$A$X��O(�\��<Á\�^�<

R6+��%	�R��A(��QÜvZ��^�<R6+��%	�R��A(

��l�¼(name)½m¼captio½�¼Diode½pÅc\�^�%	��.s�³�K~
�<R�NE���\k��pt� P A4 p¼Voltage½m4!\� P B4 p
¼Current½m4!\�^� P A5 p¼0.6½m4!\�^� P A5 P� A15 �l

0.02_i��~�\oQ�4!\�^�\dQhk� P A15s�t 0.8po��^�

Xs¿s¼Diode½C�R��4!^�pt�ÜvF0J�P�)�P5��<Á\�
Visual Basic Editor�	�X�<Á\�^�Code window��X.�QÜvZ��^�
135 ?��pÌ¾Z�kI�+��-� [Moudle1 (code)] ��X.�p4!\�^�
Windows 95/NT;s�¸�4!^�pt��4F0J�P�G�J�P�<Á\�
^�G�J�P���X.�QÜvZ��^�141 ?��s+��-�4!\�^�
XsG�J�Pt�	X$:�����\k�#��mäK^�sp¿yo^~k

s��5�=(.�Ýþ\�^�¼bGPIB=½�¼True½P¼False½pÝþ\k�y%
s	X$:����<Á\�G�J�PpH��kI�P�&X¼OpenPort( )½s
GPIB�.Q�P RS-232B�-�Åc\�^�

C�R��È^�pt�Excels��X.�p~hk�%	�R��A(��sC�
Rs�ÈA$X�<Á\�C�R8�<Á\k�ÈA$X��O(�\�^��#

��t�#¸4!ÑpO (-Z��T����-s/�Â�+(<l�VQïþ

Z�d��T����-pÌ�Z��^� 

O�Is�<O���LXp3�`�d�p¿yoÅc�¼Diode½G�J�Pp&
M�^�lHtÌ¾nO�==pG�J�Pp4!^�¿yQG��^�6�QG

�m
N�Q�2\�^�C�Rs�È�p��+E�
N�Q�2\dK3t�

GPIBB�-�RS-232B�-�=\TÂ	Z`�d�p�PC�\�W\kTeZI�

F  G   Window 3.1lXs<R�NE���;^�K3t�G�J�Ps!Ús�¸�Åc
^�¿yQG��^�^~ks�¸l�visa32.dll� visa.dllpÅc\kTeZI�



¨ 6o �<O���LX�<R�NE

Excel 97;s<R�NE�

141

6

Diode C�R

'"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
' This is the subroutine first executed. Modify this routine to suit
' your needs. To change the GPIB address, go to the module OpenPort, and
' change the variable GPIB_Address = "5” to the required GPIB address.
' To change the RS-232 port, go to the moudle OpenPort, and change the
' variable COM_Address = "1” to the required port
'"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
Global defaultRM As Long    ' Resource manager id for VISA GPIB
Global power_supply As Long ' Identifies power supply
Global bGPIB As Boolean     ' A flag using of GPIB or RS-232
Global ErrorStatus As Long  ' VISA Error code

Sub Diode_Click()
    Range("B5:B15").ClearContents
    Dim I As Integer
    bGPIB = True   ' To use RS-232, set the bGPIB to False
    OpenPort
    SendSCPI "*RST" ' Set power-on condition
    SendSCPI "Output on" ' Turn on the output
    For I = 5 To 15
        SendSCPI "Volt " & Str$(Cells(I, 1))
        Cells(I, 2) = Val(SendSCPI("Meas:Current?"))
    Next I
    SendSCPI "Output off" ' Turn off the output
    ClosePort
End Sub

Private Function OpenPort()
    Dim GPIB_Address As String
    Dim COM_Address As String
    
    If bGPIB Then
        GPIB_Address = "5"    ' Select GPIB address between 0 to 30
    Else
        COM_Address = "1"     ' Set the number to 2 for COM2 port
    End If
    ErrorStatus = viOpenDefaultRM(defaultRM)    ' Open the VISA session
    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

�?��p1T
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'*********************************************************************************
' This routine send a SCPI command string to the GPIB port or RS-232 port.
' If the command contains a question mark, the response is read, and returned
'**********************************************************************************
Private Function SendSCPI(command As String) As string
    Dim commandString  As String ' Command passed to power supply
    Dim ReturnString As String ' Store the string returned
    Dim crlfpos As Integer ' Location of any nul’s in Read Buffer
    Dim ReadBuffer As String * 512 ' Buffer used for returned string
    Dim actual As Long ' Number of characters sent/returned
    commandString = command & Chr$(10)   ' The instrumented by linefeed
    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

<R�NEsü��
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6

Windows 3.1;s�¸

'************************************************************************************
' This routine requires the file VISA.dll. It typically resides in the
' c:\windows\system directory. Additional declations for VISA.DLL are usally in file 
' visa.bas under c:\vxipnp\win31\include directory on your PC. This routine uses the
' VTL Library to send commands to an instrument. A description of these and additional
' VTL commands are contained in the Agilent Technologies Visa Transition Library book
' Agilent Part Number 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

Windows 95/NT 4.0;s�¸

'************************************************************************************
' Additional declations for VISA32.DLL are usally in file visa32.bas under
' c:\vxipnp\win95(or winNT)\include directory on your PC. Also see the VISA manual
'************************************************************************************
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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Ü 8-1. û	�r

[1] �Òs�rt�m'_�25ul�ÒK=\d��1æ>���E�(<\dK3
s�rl^�

6NF�$ E3646A E3647A E3648A E3649A
¯!þZ 
(@ 0 _C - 40 _C)

åQX� 0á +8 V/
0á 3 A

0á +35 V/
0á 0,8 A

0á +8 V/
0á 5 A

0á +35 V/
0á 1,4 A

õQX� 0á +20 V/
0á 1,5 A

0á +60 V/
0á 0,5 A

0á +20 V/
0á 2,5 A

0á +60 V/
0á 0,8 A

Ýþ�Ò [1]

12Ps (@ 25u ± 5u )�
±(¯!|¤�: (- )

�Â <0.05% + 10 mV (¯! 2t <0.1% + 25mV)

�V <0.2% + 10 mA

O�.5(��Ò [1]

12PsÑ�¯! (@ 25u ± 5 
u )�±(¯!|¤�: (- )
�#$p\k GPIBm
RS-232�:RX-62P��
; )

�Â <0.05% + 5 mV (¯! 2t <0.1% + 25mV)

�V <0.15% + 5 mA (¯! 2t 0.15% + 10mA)

O(<PO�x3	� 
(¯!~Â�]Ç\oIK3
m�¯!~Â�ë�eV]Ç
\dK3�20Hzá 20MHz)

ä�G�
.s�Â

< 0.5 mVrms
m 5 mVp-p

<1 mVrmsm
8 mVp-p

<0.5 mV rms
m 5 mVp-p

<1 mVrmsm
8 mVp-p

ä�G�
.s�V

<4 mA rms

�GX�
G�.s
�V

<1.5 uA rms

'_ÅW|� 
±(¯!|¤�: (- )

�Â <0.01% + 3 mV

�V <0.01% + 250 uA

N	XKR� 
±(¯!|¤�: (- )

�Â <0.01% + 3 mV

�V <0.01% + 250 uA

Ýþ®ÝÒ �Â <5V

�V <1 mA

O�.5(�®ÝÒ �Â <2 mV

�V <1 mA

:RX-�62P®ÝÒ �Â 10 mV

�V 1 mA
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�äÈ¿æ>

7'_P�­'_}s (G�ItbsÔ}s )¯!�VsÅ��p�̄ !Q 15mV«
Tp�¬^��lsæ>t�50µË��l^�

Ýþæ>

GPIB�dt RS-232	X$:�����\k VOLTage�dt APPLy�CX.��
K\d�l�1%P� 99%} (G�ItbsÔ} )¯!�ÂQÅ�^��lsæ>t�
90µË��l^�

OVP�Ò�±(¯!|¤�: (- )

<0.5% + 0.5 V

��+�>��LXæ>ÖOVP!ÑQ�2\kP�¯!Q��\C��­Ðæ>

-O(<�ÂQ 3V«�sK3t <1.5msec

-O(<�ÂQ 3V��sK3t <10msec
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Ü 8-2.bs�s�û

OG�-ó¯	!

�Â�� O�.cYmpoÚ 1

'_Åc| '_�VsÅWQG�sl�+s¯!O�.cl 1VÅW^�
Ymp��rp 5mV�&â\kTeZI�

'_�Â �rs¯!�ÂþZP�'_O�.cs�Â���a\"I

kTeZI� 

ìÒ0N�±(¯!|¤�: (- )
30»s���E�(<�s 1uGd�s¯! /O�.5(�soÚÅ�

� Â <0.01% + 3 mV    (¯! 2lt <0.02¡+5mV)

� V <0.02% + 3 mA

òþû� ±(¯!|¤�: (- )
1æ>s���E�(<��þ'_�þN	X�þi�ìÒ�ls¯!sÅ�t 8æ
>p�x�^�

� Â <0.02% +2mV

� V <0.1% + 1 mA

¯!�Â��5��J�-

sV�#s�X�dt�:æp¯!àªQ 1V ��pÝþZ�kI�K3�¯! +
��5��J�-Q 1V�¡M�XmtG��`��¯!àªQ 1V«�pÝþZ�
kI�K3���5��J�-t�2\�`��

6NF�$ E3646A E3647A E3648A E3649A

¯!ÝþQX� 
(oÚÝþ 	
� )

åQX� 0 á +8.24 V/
0á 3.09 A

0á +36.05 V/
0á 0.824 A

0á +8.24 V/
0á 5.15 A

0á +36.05 V/
0á 1.442 A

õQX� 0á +20.6 V/
0á 1.545 A

0á +61.8V/
0á 0.515 A

0á +20.6V/
0á 2.575 A

0á +61.8V/
0á 0.824 A

OVP 1 Vá 22 V 1 Vá 66 V 1 Vá 22 V 1 Vá 66 V
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<R�NDX�¸0

SCPI(Standard Commands for Programmable InstrumentsÖ<R�NE 	o��sd�
s�$�CX. )

!ÑGÊFGO

K��QÝþ 	oGÊ!Ñt 5iG��^�

`	Z��K=>º

1®

¯!~Âs"� (oÚ��H��~ÂP� )
 "�Z�kIoIõ�c��;\k�¯!~Â (+)�ó¯~Â (+)p]1^�K3�
�dt¯!~Â (-)�ó¯~Â (-)p]1^�K3t�DC±60V�

 "�Z�kI�õ�c��;\k�̄ !~Â (+)�ó¯~Â (+)p]1^�K3��
dt¯!~Â (-)�ó¯~Â (-)p]1^�K3t�DC±240V�

sV4!þZ (PCA�.�s 2is�	(&l<ÁlR�^�)
std 115 Vac ± 10%�47á 63 Hz

opt 0E3 230 Vac± 10%�47á 63 Hz

opt 0E9 100 Vac ± 10%�47á 63 Hz

oÚ4!�!

� Î

:�X�Î

WóìÒ

:PþZ¯!l 0á 40u

GììÒ

Gìüwl -20á 70u

E3646A E3647A E3648A E3649A
210 VA 210 VA 400 VA 330 VA
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üwºµ

Ý��+�O II�Ã�Ò 2süwl�T;pÝ¼Z�kI�^�oÚ�V�Ò 95%�
oÚo¿ 2,000F�-PlWó^��KpÝ¼Z�kI�^�

× Ù

ÎoP� *
212.8mm (� )q 146.3mm (õZ )q 348.3mm (�ÈR )

*�ît���ü�\kTeZI�

Ü 8-1. Agilent E3646A/47A/48A/49A�#��sÎoP�

E3646A E3647A E3648A E3649A

=o×Ù 8.2 Kg 8.0 Kg 9.2 Kg 9.1 Kg

¯_æ×Ù 10.1 Kg 9.9 Kg 11.1 Kg 11.0 Kg
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Service Information

7KLV FKDSWHU FRQWDLQV SURFHGXUHV WR YHULI\ WKDW WKH SRZHU VXSSO\ LV RSHUDWLQJ

QRUPDOO\ DQG LV ZLWKLQ SXEOLVKHG VSHFLILFDWLRQV �6HH SDJH ����� 7KH SRZHU

VXSSO\ PXVW SDVV WKH FRPSOHWH VHOI�WHVW EHIRUH FDOLEUDWLRQ RU DQ\ RI WKH

YHULILFDWLRQ RU SHUIRUPDQFH WHVWV FDQ EH SHUIRUPHG� ,I WKH VXSSO\ IDLOV DQ\ RI

WKH WHVWV RU LI DEQRUPDO WHVW UHVXOWV DUH REWDLQHG� UHIHU WR WKH WURXEOHVKRRWLQJ

KLQWV LQ WKLV GRFXPHQW� 7KLV FKDSWHU KDV WKUHH PDLQ VHFWLRQV IRU�

� 5HWXUQLQJ D IDLOHG SRZHU VXSSO\ WR $JLOHQW 7HFKQRORJLHV IRU VHUYLFH

RU UHSDLU

� 2SHUDWLQJ &KHFNOLVW¶ RQ SDJH ���

� 7\SHV RI 6HUYLFH $YDLODEOH¶ RQ SDJH ���

� 5HSDFNLQJ IRU 6KLSPHQW¶ RQ SDJH ���

� (OHFWURVWDWLF 'LVFKDUJH �(6'� 3UHFDXWLRQV¶ RQ SDJH ���

� 6XUIDFH 0RXQW 5HSDLU¶ RQ SDJH ���

� 7R 5HSODFH WKH 3RZHU�/LQH )XVH¶ RQ SDJH ���

� 7URXEOHVKRRWLQJ +LQWV¶ RQ SDJH ���

� 6HOI�7HVW 3URFHGXUHV¶ VWDUWLQJ RQ SDJH ���

� *HQHUDO 'LVDVVHPEO\¶ RQ SDJH ���

� 9HULILFDWLRQ 	 SHUIRUPDQFH WHVW SURFHGXUHV DQG FDOLEUDWLRQ

SURFHGXUH

� 5HFRPPHQGHG 7HVW (TXLSPHQW¶ RQ SDJH ���

� 7HVW &RQVLGHUDWLRQV¶ RQ SDJH ���

� 2SHUDWLRQ 9HULILFDWLRQ DQG 3HUIRUPDQFH 7HVWV¶ RQ SDJH ���

� 0HDVXUHPHQW 7HFKQLTXHV¶ VWDUWLQJ RQ SDJH ���

� &RQVWDQW 9ROWDJH �&9� 9HULILFDWLRQV¶ VWDUWLQJ RQ SDJH ���

� &RQVWDQW &XUUHQW �&&� 9HULILFDWLRQV¶ VWDUWLQJ RQ SDJH ���

� &RPPRQ 0RGH &XUUHQW 1RLVH¶ RQ SDJH ���

� 3HUIRUPDQFH 7HVW 5HFRUG IRU <RXU 3RZHU 6XSSO\¶ VWDUWLQJ RQ SDJH ���

� &DOLEUDWLRQ 5HIHUHQFH¶ RQ SDJH ���

� *HQHUDO &DOLEUDWLRQ�$GMXVWPHQW 3URFHGXUH¶ VWDUWLQJ RQ SDJH ���

� &DOLEUDWLRQ 5HFRUG IRU <RXU 3RZHU 6XSSO\¶ VWDUWLQJ RQ SDJH ���

� &DOLEUDWLRQ (UURU 0HVVDJHV¶ RQ SDJH ���

� 5HSODFHDEOH SDUWV OLVW� FRPSRQHQW ORFDWRU GLDJUDP� DQG VFKHPDWLFV
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Operating Checklist

%HIRUH UHWXUQLQJ \RXU SRZHU VXSSO\ WR $JLOHQW 7HFKQRORJLHV IRU VHUYLFH RU

UHSDLU FKHFN WKH IROORZLQJ LWHPV�

Is the Power Supply Inoperative?
9HULI\ WKDW WKH DF SRZHU FRUG LV FRQQHFWHG WR WKH SRZHU VXSSO\�

9HULI\ WKDW WKH IURQW�SDQHO SRZHU VZLWFK KDV EHHQ SXVKHG�

9HULI\ WKDW WKH SRZHU�OLQH IXVH LV LQVWDOOHG DQG QRW RSHQ �6HH SDJH ����

9HULI\ WKH SRZHU�OLQH YROWDJH VHWWLQJ�

See “ìdå¼ëïíuÇ™ÉIÉìÇ…Ç»ÇÁÇ»Ç¢èÍçá” on page 20.

Does the Power Supply Fail Self-Test?
9HULI\ WKDW WKH FRUUHFW SRZHU�OLQH YROWDJH LV VHOHFWHG�

See “ìdå¼ëïíuÇ™ÉIÉìÇ…Ç»ÇÁÇ»Ç¢èÍçá” 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 U14 pin 2

-5.1V Floating -4.75 V -5.25 V Anode of CR15

+15V Floating +14.25 V +15.75 V Anode of CR139

-15V Floating -14.25 V -15.75 V Cathode of CR140
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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 UDP 8��� $Q\ LQFRUUHFW UHDGEDFN ZLOO FDXVH

D WHVW IDLOXUH� 7KLV HUURU LV RQO\ UHDGDEOH IURP WKH UHPRWH LQWHUIDFH�

��� $�' V\QF VWXFN 7KHPDLQ 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

EHHVWDEOLVKHGEHWZHHQ8��DQG8� WKURXJK WKHRSWLFDOO\ LVRODWHG �8�DQG8���

VHULDO GDWD OLQN� )DLOXUH WR HVWDEOLVK FRPPXQLFDWLRQ LQ HLWKHU GLUHFWLRQ ZLOO

JHQHUDWH DQ HUURU� ,I WKLV FRQGLWLRQ LV GHWHFWHG DW SRZHU�RQ

VHOI�WHVW� WKH SRZHU VXSSO\ ZLOO EHHS DQG WKH HUURU DQQXQFLDWRU ZLOO EH RQ�

��� ,�2 SURFHVVRU IDLOHG VHOI�WHVW 7KLV WHVW FDXVHV WKH HDUWK UHIHUHQFHG

SURFHVVRU 8� WR H[HFXWH DQ LQWHUQDO� UDP WHVW� )DLOXUH ZLOO JHQHUDWH DQ HUURU�

��� )DQ WHVW IDLOHG 7KLV WHVW FKHFNV LI WKH IDQ FXUUHQW LV IORZLQJ� ,I WKH FXUUHQW

LV QRW GHWHFWHG DW SRZHU�RQ VHOI�WHVW� WKH SRZHU VXSSO\ ZLOO EHHS DQG WKH HUURU

DQQXQFLDWRU ZLOO EH RQ� )DQ WHVW IDLO FRXOG OLNHO\ LQGXFH RYHUWHPSHUDWXUH

FRQGLWLRQ LQ WKH SRZHU VXSSO\�

��� 6\VWHP '$& WHVW IDLOHG 7KLV WHVW FKHFNV LI WKH '$& KDUGZDUH LV IXQFWLRQDO�

7KH PDLQ FRQWUROOHU 8�� VHQGV D UHIHUHQFH YROWDJH GDWD WR '$& DQG FRQYHUWV

WKH '$& RXWSXW WR GLJLWDO GDWD WR VHH LI WKH GLJLWDO GDWD LV ZLWKLQ D YDOLG UDQJH�

��� +DUGZDUH WHVW IDLOHG 7KLV WHVW FKHFNV WKH VWDWXV RI YROWDJH DQG FXUUHQW HUURU

DPSOLILHUV IRU WKH SRZHU FLUFXLW� ,I ERWK DPSOLILHUV DUH QRW RSHUDWLRQDO� WKH

SRZHU VXSSO\ ZLOO EHHS DQG WKH HUURU DQQXQFLDWRU ZLOO EH RQ�
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Recommended Test Equipment

7KH WHVW HTXLSPHQW UHFRPPHQGHG IRU WKH SHUIRUPDQFH YHULILFDWLRQ DQG

DGMXVWPHQW SURFHGXUHV LV OLVWHG EHORZ� ,I WKH H[DFW LQVWUXPHQW LV QRW DYDLODEOH�

XVH WKH DFFXUDF\ UHTXLUHPHQWV VKRZQ WR VHOHFW VXEVWLWXWH FDOLEUDWLRQ

VWDQGDUGV� ,I \RX XVH HTXLSPHQW RWKHU WKDQ WKDW UHFRPPHQGHG LQ 7DEOH $���

\RX PXVW UHFDOFXODWH WKH PHDVXUHPHQW XQFHUWDLQWLHV IRU WKH DFWXDO HTXLSPHQW

XVHG�

Table A-2 Recommended Test Equipment

* To find the accurate resistance, it is recommended to use a current monitoring resistor after calibration.
1E3646A model, 2E3647A model, 3E3648A model, 4E3649A 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

(25 Ω, 300 W/75 Ω, 300 W)4

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 §e=emeWeHe;eJ¨ 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 ���� §r�v?pGyO�¨ RQ SDJH ����

$OO RI WKH SHUIRUPDQFH WHVW VSHFLILFDWLRQV DQG FDOFXODWHG PHDVXUHPHQW

XQFHUWDLQWLHV DUH HQWHUHG LQ WKH DSSURSULDWH3HUIRUPDQFH7HVW5HFRUG&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 §qRy¢r±t¼dÝu�oÀe5e`eueK¨� VWDUWLQJ RQ SDJH �� IRU FRPSOHWH

LQVWUXFWLRQV RQ UHPRWH SURJUDPPLQJ�

TO MONITORING 
DEVICE

TO LOAD OR 
CURRENT 
RESISTOR

[Front Panel (Side View)] (Rear Panel)
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Constant Voltage (CV) Verifications

Constant Voltage Test Setup
,I PRUH WKDQ RQH PHWHU RU LI D PHWHU DQG DQ RVFLOORVFRSH DUH XVHG� FRQQHFW

HDFK WR WKH ��� DQG ��� WHUPLQDOV E\ D VHSDUDWH SDLU RI OHDGV WR DYRLG PXWXDO

FRXSOLQJ HIIHFWV� 8VH FRD[LDO FDEOH RU VKLHOGHG ��ZLUH FDEOH WR DYRLG QRLVH

SLFN�XS RQ WKH WHVW OHDGV�

Table A-3 Verification Programming Values

Voltage Programming and Readback Accuracy
7KLV WHVW YHULILHV WKDW WKH YROWDJH SURJUDPPLQJ DQG *3,% RU 56���� UHDGEDFN

IXQFWLRQV DUH ZLWKLQ VSHFLILFDWLRQV� 1RWH WKDW WKH UHDGEDFN YDOXHV RYHU WKH

UHPRWH LQWHUIDFH VKRXOG EH LGHQWLFDO WR WKRVH GLVSOD\HG RQ WKH IURQW SDQHO�

<RX VKRXOG SURJUDP WKH SRZHU VXSSO\ RYHU WKH UHPRWH LQWHUIDFH IRU WKLV WHVW

WR DYRLG URXQG RII HUURUV�

� 7XUQ RII WKH SRZHU VXSSO\ DQG FRQQHFW D GLJLWDO YROWPHWHU EHWZHHQ WKH ��� DQG

��� WHUPLQDOV RI WKH RXWSXW WR EH WHVWHG DV VKRZQ LQ )LJXUH $���

� 7XUQ RQ WKH SRZHU VXSSO\� 6HOHFW WKH RXWSXW WR EH WHVWHG DQG WKH KLJK YROWDJH

UDQJH ���9����$�� DQG WKHQ HQDEOH WKH RXWSXW E\ VHQGLQJ WKH FRPPDQGV�

INST:SEL {OUT1|OUT2}

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� IRU RXWSXW� RU �� 9 � �� P9� IRU

RXWSXW�� $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

E3646A 8V/3A 20V/1.5A E3647A 35V/0.8A 60V/0.5A

E3648A 8V/5A 20V/2.5A E3649A 35V/1.4A 60V/0.8A

�For E3646A 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� IRU RXWSXW� RU �'90 ��� P9� IRU RXWSXW��

� 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�

 IRU RXWSXW��

RU ��� 9 � �� P9�
 RU ��� 9 � ��P9�

 IRU RXWSXW��

� 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�

 IRU RXWSXW�� RU �'90 � �� P9�


RU �'90 � �� P9�

 IRU RXWSXW��

�� 5HSHDW VWHSV ��� WKURXJK ���� IRU WKH RWKHU RXWSXW�

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 RXWSXW WR EH WHVWHG DQG WKH KLJK YROWDJH

UDQJH ���9����$��� HQDEOH WKH RXWSXW� DQG VHW WKH GLVSOD\ WR WKH OLPLWPRGH�

:KHQ WKH GLVSOD\ LV LQ WKH OLPLW PRGH� SURJUDP WKH RXWSXW FXUUHQW WR WKH IXOO

VFDOH UDWHG YDOXH ����$�� DQG WKH YROWDJH WR WKH IXOO UDWHG YDOXH ����� 9���

� 2SHUDWH WKH HOHFWURQLF ORDG LQ FRQVWDQW 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�

*For E3646A/48A models.   **For E3647A/49A models.   
�For E3646A model, and see 7DEOH $�� for other models.
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� 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�

�

� 5HSHDW VWHSV ��� WKURXJK ��� IRU WKH RWKHU RXWSXW�

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 RXWSXW WR EH WHVWHG DQG 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�

�

� 5HSHDW VWHSV ��� WKURXJK ��� IRU WKH RWKHU RXWSXW�

*For E3646A/48A models.   **For E3647A/49A models.   
�For E3646A model, and see 7DEOH $�� for other models.
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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 %1&

�)HPDOH� UHFHSWDFOHDQG WKHFDEOH �%1&WR%1&� WRFRQQHFW WKHPRQLWRUGHYLFH

WR WKH SRZHU VXSSO\� 7R UHGXFH WKH PHDVXUHPHQW HUURU FDXVHG E\ FRPPRQ

PRGH QRLVH� LW LV UHFRPPHQGHG WR WZLVW WKH FRQQHFWLRQZLUH EHWZHHQ WKH %1&

UHFHSWDFOH 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�

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.

BNC Cable

Load Resistor

Input

RMS voltmeter

Load Resistor

Input

RMS voltmeter

(Front Panel Connections) (Rear Panel Connections)

BNC 
Receptacle

Split Ferrites*
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� 7XUQ RII WKH SRZHU VXSSO\ DQG FRQQHFW WKH RXWSXW WR EH WHVWHG DV VKRZQ LQ

)LJXUH $�� WR DQ RVFLOORVFRSH �DF FRXSOHG� EHWZHHQ ��� DQG ��� WHUPLQDOV� 6HW

WKH RVFLOORVFRSH WR $& PRGH DQG EDQGZLGWK OLPLW WR �� 0+]� &RQQHFW D

UHVLVWLYH ORDG ����� Ω�´ WR WKH WHUPLQDO DW �%� DV VKRZQ DERYH�

� 7XUQ RQ WKH SRZHU VXSSO\� 6HOHFW WKH KLJK YROWDJH UDQJH ���9����$��� HQDEOH

WKH RXWSXW� DQG VHW WKH GLVSOD\ WR WKH OLPLW PRGH� :KHQ WKH GLVSOD\ LV LQ WKH

OLPLW PRGH� SURJUDP WKH FXUUHQW WR WKH IXOO VFDOH UDWHG YDOXH ���� $�� DQG WKH

YROWDJH WR WKH IXOO UDWHG YDOXH ����� 9���

� &KHFN WKDW WKH IURQW SDQHO CV DQQXQFLDWRU UHPDLQV OLW� ,I QRW OLW� DGMXVW WKH ORDG

GRZQ VOLJKWO\�

� 1RWH WKDW WKH ZDYHIRUP RQ WKH RVFLOORVFRSH GRHV QRW H[FHHG WKH SHDN�WR�SHDN

OLPLW RI �� P9�
 RU �� P9�

�

� 'LVFRQQHFW WKH RVFLOORVFRSH DQG FRQQHFW WKH DF UPV YROWPHWHU LQ LWV SODFH

DFFRUGLQJ WR WKH 9506PHDVXUHPHQW WHFKQLTXHV RQ SDJH ��� DQG DV VKRZQ RQ

WKH SUHYLRXV SDJH� 7KH UPV YROWDJH UHDGLQJ GRHV QRW H[FHHG WKH UPV OLPLW RI

��� P9
 RU � P9

�

� 5HSHDW VWHSV ��� WKURXJK ��� IRU WKH RWKHU RXWSXW�

*For E3646A/48A models.   **For E3647A/49A models.   
�For E3646A model, and see 7DEOH $�� for other models.
´For E3646A 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 RXWSXW WR EH WHVWHG DQG 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�
� 5HSHDWV VWHSV ��� WKURXJK ��� IRU WKH RWKHU RXWSXW�

Figure A-4 Transient Response Time

�For E3646A 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 RXWSXW WR EH WHVWHG DQG WKH ORZ YROWDJH

UDQJH ��9��$�� DQG WKHQ HQDEOH WKH RXWSXW E\ VHQGLQJ WKH FRPPDQGV�

INST:SEL {OUT1|OUT2}

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 E3646A 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$� IRU RXWSXW� RU �,O � �� P$� IRU RXWSXW��

� 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�

�� 5HSHDW VWHSV ��� WKURXJK ���� IRU WKH RWKHU RXWSXW�

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 RXWSXW WR EH WHVWHG DQG 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 �� $���

E3646A E3647A E3648A E3649A

3 A ± 16 mA 0.8 A ± 11.6 mA 5 A ± 20 mA 1.4 A ± 12.8 mA

E3646A E3647A E3648A E3649A

Output1 (IO ± 9.5 mA) (IO ± 6.2 mA) (IO ± 12.5 mA) (IO ± 7.1 mA)

Output2 (IO ± 14.5 mA) (IO ± 11.2 mA) (IO ± 17.5 mA) (IO ± 12.1 mA)

�For E3646A model, and see 7DEOH $�� for other models
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� 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�

� 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�

� 5HSHDW VWHSV ��� WKURXJK ��� IRU WKH RWKHU RXWSXW�

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�

E3646A E3647A E3648A E3649A

0.55 mA 0.33 mA 0.75 mA 0.39 mA

�For E3646A model, and see 7DEOH $�� for other models
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� $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�

� 5HSHDW VWHSV ��� WKURXJK ��� IRU WKH RWKHU RXWSXW�

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�

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.

E3646A E3647A E3648A E3649A

0.55 mA 0.33 mA 0.75 mA 0.39 mA

BNC Cable

Input

RMS voltmeter

Input

RMS voltmeter

(Front Panel Connections) (Rear Panel Connections)

Current 
Monitoring
Resistor

BNC 
Receptacle

Current 
Monitoring
Resistor

Split 
Ferrites
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� 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 RQ

WKH SUHYLRXV SDJH�

� 7XUQ RQ WKH SRZHU VXSSO\� 6HOHFW WKH RXWSXW WR EH WHVWHG DQG 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$�

� 5HSHDW VWHSV ��� WKURXJK ��� IRU WKH RWKHU RXWSXW�

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 RXWSXW WR EH WHVWHG DQG 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 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$�
� 5HSHDW VWHSV ��� WKURXJK ��� IRU WKH RWKHU RXWSXW�

�For E3646A 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 Output Actual Result
Specifications

Upper Limit Lower Limit

CV Programming Accuracy 
@ 0 volts (DVM reading)

all
Output1 +0.0100 V -0.0100 V

Output2 +0.0250 V +0.0250 V

CV Readback Accuracy 
@ 0 volts

all
Output1 DVM + 0.0050 V DVM - 0.0050 V

Output2 DVM + 0.0250 V DVM - 0.0250 V

CV Programming Accuracy 
@ Full Scale (DVM reading)

E3646A/48A
Output1 20.0200 V 19.9800 V

Output2 20.0450 V 19.9550 V

E3647A/49A
Output1 60.0400 V 59.9600 V

Output2 60.0850 V 59.9150 V

CV Readback Accuracy 
@ Full Scale 

E3646A/48A
Output1 DVM + 0.0150 V DVM - 0.0150 V

Output2 DVM + 0.0450 V DVM - 0.0450 V

E3647A/49A
Output1 DVM + 0.0350 V DVM - 0.0350 V

Output2 DVM + 0.0850 V DVM - 0.0850 V

CV Load Effect (Load 
Regulation)

E3646A/48A all Maximum change: < 5 mV

E3647A/49A all Maximum change: < 9 mV

CV Source Effect (Line 
Regulation)

E3646A/48A all Maximum change: < 5 mV

E3647A/49A all Maximum change: < 9 mV

CV PARD (Normal mode) 
E3646A/48A all < 5 mVp-p / 0.5 mVrms

E3647A/49A all < 8 mVp-p / 1 mVrms

Load Transient Response 
Time all all

< 50 µsec
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CC Performance Test Record

Test Description Models Output Actual 
Result

Specifications

Upper Limit Lower Limit

CC Programming Accuracy 
@ 0 amps (IO)

all all +0.0100 A -0.0100 A

CC Readback Accuracy 
@ 0 amps

all
Output1 IO + 0.0050 A IO - 0.0050 A

Output2 IO + 0.0100 A IO - 0.0100 A

CC Programming Accuracy 
@ Full Scale (IO)

(E3646A) all 3.01600 A 2.9840 A

(E3647A) all 0.8116 A 0.7884 A

(E3648A) all 5.02 A 4.98 A

(E3649A) all 1.4128 A 1.3872 A

CC Readback Accuracy 
@ Full Scale 

(E3646A)
Output1 IO + 0.0095 A IO - 0.0095 A

Output2 IO + 0.0145 A IO - 0.0145 A

(E3647A)
Output1 IO + 0.0062 A IO - 0.0062 A

Output2 IO + 0.0112 A IO - 0.0112 A

(E3648A)
Output1 IO + 0.0125 A IO - 0.0125 A

Output2 IO + 0.0175 A IO - 0.0175 A

(E3649A)
Output1 IO + 0.0071 A IO - 0.0071 A

Output2 IO + 0.0121 A IO - 0.0121 A

CC Load Effect (Load 
Regulation)

(E3646A) all Maximum change: < (0.55 mA)

(E3647A) all Maximum change: < (0.33 mA)

(E3648A) all Maximum change: < (0.75 mA)

(E3649A) all Maximum change: < (0.39 mA)

CC Source Effect (Line 
Regulation)

(E3646A) all Maximum change: < (0.55 mA)

(E3647A) all Maximum change: < (0.33 mA)

(E3648A) all Maximum change: < (0.75 mA)

(E3649A) all Maximum change: < (0.39 mA)

CC PARD (Normal mode) all all < 4 mA rms

CC PARD (Common mode) all 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 §o=rÕd¡l7yY¨� 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� LVRXWOLQHGZLWK DFLUFOHRQ WKHFRPSRQHQW ORFDWRU GUDZLQJRQSDJH����

� :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

Output
Calibration
Parameter

Voltage/
Current

Calibration Point 
mnemonic

Output 1

VOLT1 CAL Voltage

V LO

V MI

V HI

OVP1 CAL OVP None

CURR1 CAL Current

I LO

I MI

I HI

Output 2

VOLT2 CAL Voltage

V LO

V MI

V HI

OVP2 CAL OVP None

CURR2 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 “çZêŠÇÃäTóv”, starting on page 64 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'(

���3
		���
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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�

�� 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�

0$2�7��3��8

&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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�� (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 IRU WKH RXWSXW� DQG JR WR

WKH FDOLEUDWLRQ PRGH IRU WKH RXWSXW��

,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�

�� 5HSHDW WKH VWHSV ��� WKURXJK ���� IRU WKH YROWDJH� 293� DQG FXUUHQW

FDOLEUDWLRQ�

�� ([LW WKH FDOLEUDWLRQ PRGH�

7KH DERYH PHVVDJH DSSHDUV LI WKH FDOLEUDWLRQ LV VXFFHVVIXO� ,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�
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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 64)

3 Press "Calibrate" key to move down menu to voltage calibration menu. 
A "VOLT1 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 "OVP1 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 Repeat the steps (3) through (16) for the output2 calibration.

14 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(����$�7KHHUURUV OLVWHGEHORZDUH WKHPRVW 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 6FKHPDWLFV� VWDUWLQJ RQ SDJH ����

� ,VRODWLRQ VFKHPDWLF� RQ SDJH ����

� $& ,QSXW DQG %LDV 6XSSO\ 6FKHPDWLF� RQ SDJH ����

� &RPSRQHQW /RFDWRU �WRS 	 ERWWRP� IRU GLJLWDO ERDUG DVVHPEO\� RQ SDJH ����

� (DUWK 5HIHUHQFH /RJLF 6FKHPDWLF� RQ SDJH ����

� $�' DQG '�$ &RQYHUWHU� RQ SDJH ����

� )ORDWLQJ /RJLF 6FKHPDWLF� RQ SDJH ����

� &RPSRQHQW /RFDWRU IRU IURQW SDQHO� RQ SDJH ����

� 'LVSOD\ DQG .H\ERDUG 6FKHPDWLF� RQ SDJH ����
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E3646A/47A/48A/49A Power Supply Assembly

Reference 
Designator

Agilent Part 
Number Q’ty Part Description Mfr.

code
Mfr. Part Number

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

(E3646A/47A) 2110-1070 1 FUSE 2.5A T 125V FOR 100 AND 115 Vac 01542 51S025L

(E3646A/47A) 2110-0457 1 FUSE 1A T 250V FOR 230 Vac 01542 50T010H

(E3648A/49A) 2110-0996 1 FUSE 4A T 250V FOR 100 AND 115 Vac 01542 S506

(E3648A/49A) 2110-1068 1 FUSE 2A T 250V FOR 230 Vac 01542 50T020H

E3631-40010 1 BUMPER-FRONT 01542 E3631-40010

E3631-40011 1 BUMPER-REAR 01542 E3631-40011

E3631-40014 1 REAR BEZEL 01542 E3631-40014

E3640-40002 1 PUSH ROD 01542 E3640-40002

E3640-40003 1 KNOB 01542 E3640-40003

E3633-60006 1 DC FAN HARNESS ASSEMBLY 01542 E3633-6006

E3646-60010 1 PROGRAMMED ROM (IC 2M-BIT OTP 150NS CMOS) 01542 E3646-60010

E3646-60011 1 FRONT FRAME ASSEMBLY FOR E3646A 01542 E3646-60011

E3647-60011 1 FRONT FRAME ASSEMBLY FOR E3647A 01542 E3647-60011

E3648-60011 1 FRONT FRAME ASSEMBLY FOR E3648A 01542 E3648-60011

E3649-60011 1 FRONT FRAME ASSEMBLY FOR E3649A 01542 E3649-60011

E3646-60013 1 TRANSFORMER ASSEMBLY FOR E3646A 01542 E3646-60013

E3647-60013 1 TRANSFORMER ASSEMBLY FOR E3647A 01542 E3647-60013

E3648-60013 1 TRANSFORMER ASSEMBLY FOR E3648A 01542 E3648-60013

E3649-60013 1 TRANSFORMER ASSEMBLY FOR E3649A 01542 E3649-60013

E3640-60016 1 TERMINAL BLOCK ASSEMBLY 01542 E3640-60016
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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

22631 I SHENG ELECTRIC WIRE & CABLE CO KUEI-SHAN, TW
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