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PARITY = NONE | Start 8 Data Stop | Stop
Bit Bits Bit Bit
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Rl 3% MuE 28U SY
RS-232 SIE{H0|A 2=

AFE T 2]l 9F
AAEFF71E AFEIY 7] o] A43t7] HlaA = ke QIE F|o] A Aol Eo]
gJojo} 6qu uﬂ 9] A7 9 @E7]= DTE (Data Terminal Equipment) 7]
AUt AdE57] EE??}DTE Zr2]0]7] witoll DTE—DTE I E|#o]| X~ Alo] E-&
Abg-stolof Ut o] Aol BEE5L T2 9 (null-modem), =3 L n]|o] g &=
= ARAeH FAolBo
QE o] A Alo] B2 k& ol duke AME] 7} Qlofok dkar, i v Ao sk}
7} glojof ettt AWE o= AWkA o 2 3 7) 2] "S4" A (male pin) & "9 A
(female pin) 22 T4 ¥ 9 B (DB-9 #A49E]) o} 25 A (DB-25 7%””51)01 3
FUTH 7 AYE ] A2 El ol olom o AVE S Y AvE A
el SlsFyTh
TAdof ghi= Ao ES &
Aol &5 AHE3FaL Q1o o 5iH
Sl=3 E” o HE] = At M
DB-25%F o9 ¥] 5] 3yt

o] HFELU G2y )o ddF37]E Adsks el s ofle] Alo]
=t 01“4”31 tholo] 1S %za}gni T/do] vt A} o A 9ol

Agilent 34399A o] E 7|EE FE3lo] AR A 2. 0] 7| Eof| = o2 7,
i) 9 2ol AAE 4= Q= o HE B0l 5o SlFUTh o HE 7 Edd= A

s} 9 tholo] o] A FH Tk,

E
-
b
et
ERObG

p
e
4
o
s
oY

T M HHE & AFE-3sloF EU . DTEZH
'"RMENH" (straight—through) 1 4] &<lst
gender changer),& 5% o9&, DB-9%}

_4\(
—~ T

DB-9 A& A HFE LI Ha7|0f o AHYEIF A= 9 B HE XLET} I2H Agilent
34398A 70| = 7| E0| &=l S2HE #HO0|=2= ASELILE 0| #0|=
20= 9 B & AHHEE 7 AL Al0l= E Ho[o{ O™ 2 thEit 25Ut

—~——  5182-479%4 —_
Instrument Cable

PC
DCD 1 1 DCD
RX 2 2 RX
TX 3 3 X
DTR 4 4 DTR
GND 5 5 GND
DSR 6 6 DSR
RTS 7 7 RTS
CTS 8 8 CTS
RI 9 9 RI
DB9 DB9 DB9 DB9
Male Female Female Male
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H3d dHE 28 H
RS-232 QIE{H|0|A &=

ol EX|
= o

DB—25 X HE: HFELI |0 o HHYE7t A= 25 B A LETH UM, Agilent
34398A 70| = 7| E0f Z&tE %E.‘::I 7l0|=2t 25 E O{HEIE ALEEILICE A 02 % Of
HE & Cho|o] 232 thsat 2 .

III>
r
O

—— 51824794 — 5181-6641
Instrument Cable ! Adapter ' pc

DC 1 1 1 2 | |Tx
D 2 2 2 3 RX
RX 3 3 3 4 RTS
> ] CTS
GN 5 5 5 —><—C 6 DSR
D 6 6 6 r 7 GN
DSR| | 7 7 7 —* 8 D
RTS 8 8 8 2 DC
DB9 DB9 DB9 DB9 DB25 DB25
Male Female Female Male Female Male

RS-232 &4 ﬂl%
RS—232 JEJFHo] A5 Fale] TS = A7 A= A AAAsteor g 2 7}
A AYEo] )l Ut C%OI £} JE‘ 3 A FFE] xﬂ%% NG FZBAAAN L.

o AJAFH7e HAFEZF SLYT AE5E, delE g HoE] HE F2 FA H o]
A=A FAFYE AFE = 1719 W HIEe} 27]1¢] AA] v EZ 7 5] of
lojol FYTHA Y FH 7= o] ghEel g H o FUTh.

+ SYSTem:REMote ¥ # & A 3Yslo] A3 F715 92 Zof Folof ).

o SH}E olE] o] A Ao By} o HEE AAA A =X S el ), #Ho]Eo)
A 2B of) ghi A YE 7F Qlot & iR uj o] 2 4= 915U Th. Agilent 34398A
Aolg 7| EE AJAFH7E 9] 7 %rEM DP“W o AAA 7]+ d] AFE-3H
T AFYTh

« QIEH o)A Alo] LS HFE Q] 2ulE 2E ¥ E (COML, COM2 5) ol 912 4]
HAEA AT

63



Al 33 HMum 28 WSy

nyie

XA A8
S AT WA 7% he oS dyshich w7y Gxfel that A

S U2 MH|A FEE FsH4 Al Q.

gl
N oX,
N

2A Rel

S 0 21} 37} BEA] ok A Eel A WYAFHIIE g T 5 L= E 3] fE

HebmEg i o olsyeh ddeavie ¥

Utk Add3w715 2d3tr] el &3t vt 3=

oF gt

o ofdo] i 3-1°= AAFF7E ¥ F3HA] 7 Bldof tigh ®k It 4
2=} Hel I v|3|d A =
A2 (FRST W) Fo

o HelFTo|= A 117 9t Bxprs =
FAHA-Z) = ZAH0-9 & A WA EA=Z AFEE = lHF Ut 1154}
R AR H o= syTh

o
L
ol
o
i
f
2
o
%
2
ol
o
2

(11 #2b

¢ AATFNE 9A0R Bal 2T A3 Av) A G5 BAF ALE
Kol

sfo] Aol AT WLS AT F EH

E3646R (9 =#F vIwh

E3-1. 3% 43 B =

24 HolAE mgl BorIas
E3646A 003646 E3647A 003647
E3648A 003648 E3649A 003649
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R 3% HUE 28 Y Sy

oY e

XA e

AR AR Aol A = 94 QlEFlo)| A5 T8 AU H 79 Kk sjA|A[A
ok wc} A °J+§7]§ 7 %8}*] 13k i‘lEM AFUE AATH719] &%

Power
View

© 1 w4 RES ddhch,
SECURED
AAFF717) Bete A (Calibrate) 7] = 7! #] A2|7} S w7tx| H2] &
AFF71E A 99 ‘ﬂ /51- f17]' A E UL wst uﬂ}\]x] "CAL MODE"7} J}\]%
=)=
2 Mol IEE JF T
000000

© 3 W7 e AHT e TR,
UNSECURED

HeF =7 ek 919] WAIA 7F Lrer bmﬂr 3t v A %] "CAL MODE"7} %1%

bal
il
n
HL
o
|_
|
ru|ru
OII
e]
=
<
>
[
g
N
5]
>
ﬂ
o
J*i"
ro
&l]
n
i
1o
1
_o't
H1
Jj
Rl
n
o
1

EEWEMEHQ
. 27 QlE{HO|A 28
CAL:SEC:STAT {OFF|ON},<code> MAZSIIE 2QF £= E Okl A& ct

AATH71) BRFS AW Bk ALgE AT FAF ZEZ ALg3to]
919 S whof gt ofE 54,
“CAL:SEC:STAT OFF, ‘003646 ™ (E3646A =)
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Al 3% HuE 28 WSy

nyie

ARGARE A QL A of i) ske] el A = A QlEfH o] A Fef A
dew7lE B syt Ay s7]= %%}%‘3}7\1 BerE o] gyt

=]
HAS27|E 22kst7| ™o 64 HO[X|2| 22t BE &S &0{OF FLICt

Power

-View _
© 9 1 A =5 A3k}

7% @ (Calibrate) 7] = 71 ] A2|7} S Tj7}x|
o W) A%} AU 8 v A %] "CAL MODE"7}

2 ¥k IES 4HPY

Secure

(6}
Securs 3 W7 U&& AR Ml wE TRt

SECURED

HeF A ghe dlgey o] A s v ddo] AXNAY ddag AT
(*RST &) o= HA %A ek&Lth
- 7 QIEE0|A 28
CAL:SEC:STAT {OFF|ON},<code> HMRIZZI|E 2ot EE
HOkHA R CF
AAFF71E HAA 718 A Hetal Aol AMH-H A3} T st ZI=F AR5
918 s Bujol Yt o & &4,
“CAL:SEC:STATON, ‘003646 (E3646A &)
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H3d dHE 28R SH
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27 A=A

AATH715 st
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~

1A= A EF7] 9 Belo] &4 A
JA A= Amg w97 QEHo]| A Ea) o)L
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= A 40A7FA] Ut} A e A
= =

WA RS A5t W g]e] o]u] AE wAA]E Ho2A A )
WA A= HIZeY o] AFEY, ddTH7]19 LS 1A 94
o] 2~7F A (reset) © Foll &= WA H A 5 Th

RIORDAER P32 R
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o
Toox o 2

5

b [A—‘

rx
o

r
oL s
Ho
ok

A A= 2] oA "CAL STRING"©] ZEA]E wj7EA] [ view
FEN xHE SHUL HAX] OAES A S =
Yl 238 $55 Eolgd & 7]1E FHYh

(veu ) 4OV (v ) CAL STRING
212 olEjH|0|A 28:

W wAAE Agsted e 22 9EE AS gy
“CAL:STR ‘CAL 12-05-99
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i

)

S
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)
o=
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« SCPIH# QoF 71 #Ho] x| e A%
o ZFaslE T2 e, 77 FHo] X FE Az
@ « APPLy ¥ AL, 80 0] X
o 9 A4 U 8, 81 Fo|AFE Al
- EZAH, 87 o)A H¥ A&
o A2E P gE, 90 H|o A FE Al
« 3 A%, 93 Ho]A
o 17 ¥, 94 Ho| A FE A=
« QE oA A W, 97 Ho]A|
« SCPI 4| #lA2~E], 98 o] A F-E] A2
« e B EE, 108 Ho]ARE A&
« SCPI 210] 271, 111 o] 2| 3§ A2+
@ o AYFA =Y T 116 Fo)A
+ SCPI %% (SCPI Conformance) A1, 117 #Ho] x| €] A]2F
- IEEE-488 4 (IEEE—488 Conformance) A K., 120 #o] ]

SCPI A01E M5 A8dts 9, HAS27|E Z=2edst7| Hof| 0] A0{0f| f=ah x|
7] /i ?l2 EES HEE o= USULCH
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M 4% HFEHO|A EHE
SCPI 32 29}

SCPI & a°f
|

o

M= 44 A F o] A S Fal A

& ALIHT71E T2aHYste b AHEE
A SCPIH(Z2 I8y 74I"7|% PIEt BE FF) ¥R S coksto] A a7 1
ol thek A g 8- o] e Fol Yo FE5S FshilAl Q.

o] Aol A= SCPI W& Fol| A4 o7 th-g kS0l A gt}

- HEs(( DE AR 719 ey iR E YERd U T

« I D EE AL W S e Y.

o ZEF(K>)E <O §kell Eoi 8l wiiASE shuhel glolut == v sk

& vebdy ok
o FHAN) S A9 A WiANFES T

@ SCPIZ XS ALRSIE 22 111 HOIXI S HESHIAL.
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H 4 & e{mo|A FHx
SCPI 3™ 29

CREE R

A

A4

3 oy

e

(BH ZtMlet 2= 81 HO|X[E HZSHYAIL.)

APPLy {<voltage>|DEF|MIN|MAX}[,{<current>|DEF|MIN|MAX}]

APPLy?

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

{<numeric value> |DEFault}
CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]
CURRent[:LEVel]:TRIGgered[:AMPLitude] {<current>|MIN|MAX}
CURRent[:LEVel]: TRIGgered[:AMPLitude]? [MIN|MAX]
VOLTage[:LEVel][:IMMediate][:AMPLitude]

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

{<numeric value>|DEFault}
VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]
VOLTage[:LEVel]:TRIGgered[:AMPLitude] {<voltage>|MIN|MAX}
VOLTage[:LEVel]:TRIGgered[:AMPLitude]? [MIN|MAX]
VOLTage:PROTection[:LEVel] {<voltage>|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|0UT2}
[:SELect]?

:NSELect {1|2}
‘NSELect?
:COUPIle
[:TRIGger] {ON|OFF}
[[TRIGger]?

MEASure
[:SCALar]

:CURRent[:DC]?
[:VOLTage][:DC]?
OUTPut: TRACK[:STATe]{ON|OFF}
‘TRACK[:STATe]?

"E3646A/48 ZHE  "E3647A/49A 2HE
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M 4% 217 QIE{HO|A AX
SCPI ¥ 29}

EZ|A

o

EE

(B XMet 2= 87 HOIXIE

INITiate[:IMMediate]
TRIGger[:SEQuence]

HESHAL)

:DELay { <seconds>|MIN|MAX}

:DELay?[MIN|MAX]
:SOURCce {BUS|IMM}
:SOURce?

*TRG

NPT

=]

Yy

—

(B XMet 2= 90 HOIXIE

DISPlay[:WINDow]
[:STATe] {OFF|ON}
[:STATe]?
:MODE{VV|VI|I1}
:MODE?
:TEXT[:DATA] <quoted string>
" TEXT[:DATA]?
‘TEXT:CLEar

SYSTem
:BEEPer[:IMMediate]
‘ERRor?

'VERSion?

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

*IDN?
*RST
*TST?

HESHAL))




H 4 & e{mo|A FHx
SCPI 3™ 29

oY B

(BH AtMlet 2= 94 HO|X|E EHZSHIAIL.)

CALibration
:COUNLt?
:CURRent[:DATA] < numeric value>
:CURRent:LEVel {MIN|MID|MAX}
:SECure:CODE < new code>
:SECure:STATe {OFF|ON},< quoted code>
:SECure:STATe?
:STRing < quoted string>
:STRing?
'VOLTage[:DATA] < numeric value>
:VOLTage:LEVel {MIN|MID|MAX}
:VOLTage:PROTection

QIEHO|A 74 WY

(B XMet 2= 97 HOIXE FESHIAR.)

SYSTem
:INTerface {GPIB|RS232}
:LOCal
:REMote
:RWLock

HH M 3F

(B XiMet 2= 93 HOIXIE FESHIAL.)

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

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

MEMory:STATe
:NAME {1|2|3|4|5} ,< quoted name>
:NAME? {1/|2|3]4|5}
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M 4% 217 QIE{HO|A AX
SCPI ¥ 29}

HE 21 3

(B XiMet 2= 108 HOIXIE &E

STATus:QUEStionable
[:EVENTL]?
:ENABIle <enable value>
:ENABIe?
:(INSTrument
[:EVENTL]?
:ENABIe <enable value>
:ENABIle?
ISUMmary<n>
[:EVENTL]?
:CONDition?
:ENABIe <enable value>
:ENABIe?

SYSTem:ERRor?
*CLS

*ESE <enable value>
*ESE?

*ESR?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*SRE <enable value>
*SRE?

*STB?

*WAI

SHYAI2.)
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H 4 & e{mo|A FHx
SCPI 3™ 29

|[EEE-488.2 25 MY

(BH Atlet 2= 120 HOIX| E FHESHIAI2.)

*CLS

*ESR?

*ESE <enable value>
*ESE?

*IDN?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*RST

*SAV {1]2|3|4|5}
*RCL {1|2|3|4|5}
*STB?

*SRE <enable value>
*SRE?

*TRG

*TST?

*WAI
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|43 A UEHO|A FH=E
ZHASE =2y IR
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l:

2 QHsllo|AE Fate AT H71E LW Y ] AR =
= & gLk o] g2 wx) J|Re] watakel, A Al 58
L2 Aokl AL oh M E 8- ATl syt B A A

2 ofjo] P o] Aol el A FE3 Al 6 4 S ETE A S BEAA
@ e W B 2 9 dole] AIRol wha e 8-S HHEID g A
FHC m2ad A2 2AE e,

APPLy 3 A4
APPLy 87 17 QIEjs]ol 28 goto] Mg xu o ushs 714 2t
ek S A FFU T ol E B, Z;%EM
715 3V, 1AZ 23}

“APPL3.0,10 ”

>
it
o
i
e
v
dlo
of,
ol
o
Mo
2
o,
of
il

Low-level 9% A&

APPLY B3 A4 ¥w7]5 T2 ad|y et 7H s e Al AT,

Low—level 832 ALgakd wok §54 QA Z2ke) a2 WA e 5 9
U Z S0l AFE A A E S e B LSS AATH/| 23V, 1A%
A g
“VOLT 3.0 ™ 52 Met2 3.0 VE AFEL,
“CURR 1.0 ™ 52 MBS 1.0AZ MHELC
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|

| 4 2 A AUEHO|A FH=E
ZkastEl =20 IR

£3] &% &7l

23] WY (7 B 3B W] AATTINA 37 WS A
AN 23] At E2gholo i AZ7] APgEE] EAH UL o) E S,
AFE A AP olehe] FYFES AATHYY 0F ]9 23 M A
28 R ek

~
d

=

9
N

dimension statement EXE "ol 37|12 HEtL|Ct
(807 24).

“SYST:ERR?” F 7€ s suct

bus enter statement 27 EAE S AREO| YO

print statement Q= ZXIHES Ol &L Tt

EYA 22 A9

ALZF7E EFA 2AZA "HA(AZEY ) Ex|A = ZA] U EglA
S WolS]yth 7| # o ® "BUS" EE|A ~av Ayt Ad33717F S
A W EZAS ALEELE S 3l "IMMediate 'S A Elslojof dU) ol & &
o], AFEoM A H = S HHEES AQAIFVIE 3 V/1AY o7 =

Al A4y

“VOLT:-TRIG3.0 ” E2IAR et e 3.0 vE dEELICH
“CURR:TRIG 1.0 ” E2HE MF YHS1.0AZ AFELCt
“TRIG:SOUR IMM”’ =N EB|HE AAZAM MEAEH|CH
“INIT E2|7 AAHIO| A|ZE| £ 2 FH O}
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|

% 2l

47 7 QIE{E|0|A AIE
ZastE T2 T

A9EH7 =249 4

SOURcef- Al 8ol gha 2 shr] 98k vz g7t A e ok, w7
ol thal AFS- 3 = Qs TR > ek AdEH7)e 9 W elel met
e Ut ofe) o] Feli= AR 5 QL= 2 e gk} MINimum, MAXimum
DEFault 3l g &=719] A2 ftol v} AFu

HAUIS7IE Z2OUE f O] EE Tt i7fH+E AHESHYAI 2.
I 4-1. Agilent E3646A/47A/48A/49A =213 ¥ 2|
E3646A E3647A E3648A E3649A
0-8v/ | 0-20v/ | 0-35V/ | 0-60V/ | 0-8V/ | 0-20V/ | 0-35V/ | O-60V/
SAHS [ 1.5A%9 | 0.8A Y | 0.5AHS | 5AHS | 2.5A S | 1.4A S | 0.8A g
Mot (Z2Jafal M9l |ov~8.24V| 0V~ oV~ 0V~ |0vV~8.24V| 0OV~ oV~ |0V~61.8V
20.60V | 36.05V 61.8V 20.60V | 36.05V
Z|CHZH(Max) 8.24V | 2060V | 36.05V 61.8V 8.24V 20.60V | 36.05V 61.8V
E|2ZHMin) ov oV oV ov
7|=27k(DEF) oV oV oV oV
*RST % oV oV oV 0V
M2 (Z2=Jaaiwel | oA~ 0A~ 0A~ 0A~ 0A~ 0A~ 0A~ 0A~
3.09A | 1.545A | 0.824A | 0515A | 515A | 2575A | 1.442A | 0.824A
Z|CHZH(Max) 3.09A | 1545A | 0.824A | 0515A | 515A | 2575A | 1.442A | 0.824A
E|2ZHMin) 0A 0A 0A 0A
7|22} (DEF) 3A 1.5A 0.8A 05A 5A 25A 1.4 A 0.8A
*RST 2} 3.00 A 0.8A 5.00 A 1.4A
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M 4 & A E{Ho|A EE
APPLy W& Al

APPLy 9% A4

APPLY B3 2 917 QEjHo]AS Fal A3 75 T2 adW e 5 3l 7H
s AU shtel B ow e g 9 AR HEd S oy

k.

APPLYy {<wltage>| DEF | MIN | MAX},{<current>| DEF | MIN | MAX}]
o] &2 VOLTage %! CURRent o] 3% Ay}
APPLy {5 & 22 7% %M AR AelE Mo kel A Frast A4

L UL =

e} A

o1 )

w712 =9 AEA 22O e E AAdYnh 22 I3 glo l e % H
9l QbellA] frashkA] ko Al o 7rh BAE = JlFUth

ML} MR viATE g 574w A2 ol "MINimum”, "MAXim

M
"DEFault "& A& "E AFHTh 7h e v e] ApAgh vl
4-1% 27 3R 2.

c

APPLy 7 o] v 7|52 shubat < g ek 1935714 o] w42 A 4
A7k O 7 7153 T

APPLy?
AAFH/ 9 A AW AT AP 23 oha 287150} A BAAS 2
she A B Eel ek A AR obd oo BAL g 242 BHH

(1855 BAAe) A Ui,
"8.00000,3.00000" (E3646A TE)
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M =
1N
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RO #ﬁ'
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[>

ozt

B

Y "é"é A A

A7) AL TF7 S T2 133 ¢ AFLE = Low—level M 8-S A ah
t}. APPLy HHo] AAFF7E iizaﬂo} 7V ekt WS Al g skeba
Low—level 8 24 W& /I8 /A4S W4T 5 U 5F B B2 §5
e Alvdych

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

AAFH719 SA A7 dilg 22 73y SA] g &8 dxlo] A 3k

Ayt

CURRent &8 2 A A=
I2I9E ko7 WA
AE WA HEZ 93 93 =4 %M] "MINimum" %= "MAXimum-< A&
S 9I3PUIT MINS 718 ke 391 10" ka0 & A elgh o, MAX= A ¥)
Hwoﬂ S gEE M e AT ES Mww

=8 Heojoll W glo]l AdFF719 2HE A=

L

i3
=
il

Tk o] ¥E2 "UP'Z "DOWNM N5 AFg-atof mle] gk o wha A1 A
Fame 2771 AY ﬂle{Mﬁ} 'CURReNtSTEP™ 3.8 %7} e 712
B e AU AR T A i]/\ T Hu A4 A7 =3
A A& o F —222(Data out of range) & Z# T 4= &l -2 Al

CURRent? [MINimum | MAXimum]

AR 2208 E ddFE719 AR d9S 2AE YUY CURRMAX]E CURR?
MINS HEist Moo A g 7k 4= gl &= FH o 2 F 4 W57 dEde FAFEYT

CURRent:STEP {<numeric value>| DEFault}

CURRent UP?} CURRent DOWNE 3 0. & 2 7|3 d7F2] oA 2712 A
AUk ohg Ho) A ] A& FHFsHd Al

GA 3715 HAa Ao 7 At ©A 3715 "DEFault "2 23 A
2 A =719 FHA A e ZH2E ek 0.052 mA (E3646A), 0.014 mA
(E3647A), 0.095 mA (E3648A) ¥ 0.027 mA (E3649A) Yt}
CURR:STEP? DEF= AlI5719] H4 A4S TATYY SA] A7 HaS o
Al 3719 Fell wet S8k % sk A4 duUt o E 5o WA 27171
0.01o1¥" =9 A5F7F 10 mAR Z7FsEAY 7HAg Ut} *RSTolA w4 =7)=
HAa *”3“4 FASAn =
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OlIxil

CURRent:STEP? [DEFault]

Al A9 A 2719 #hs AT A E = v AT E A sy T
"DEFault "&= olo] @2 A 3279 H A 2 eS Al EYeh
CURRent:TRIGgered {<current>] MINimum | MAXimum}

7] T2 EEA A dds 22 35 O7] 2 EA AR/ gES E
277 el 29 e R dE e A dluh oy) e EelA due
$<% CURRent {5 2] &S w4 54t

CURRent:TRIGgered? [MINimum | MAXimum]

A 2R s B A AR s AR B A oilo] 223
HA] ¢S A9 CURRent #™o] AUt}

T 22 73 N IHEE By CURRSTEPYE 302 28 HE Z7MA 7| A
74 2=A1717] 98 CURR UPE+= CURR DOWNR & AF8-8= W& o = 9
Yt}

"CURR:STEP 0.01 " CHA 37|15 0.01AE AFEH|C}

"CURR UP £3 MUE SIIAZL Y.

"CURR:STEP 0.02 " CHH 37|12 0.02A2 A EH|C}

"CURR DOWN £ MU ZAAZL T}
INSTrument[:SELect] {OUTPut1 | OUTPut2 | OUT1 | OUT2}
=9 AEAE F Y Y F ol E T2 I9E H8S Audynh A9 35
719l 282 F MY =2 AS7IZ FFE Yk INSTrument W32 9S4
H3ka AEshr] 93 WiAYUEA YT 3] S3o] Aelyd ohE 22 A=

st uj7kA] L2 gy o] ARE-s 4= QlFUTh INSTrument H3 2]
wHe &8 A7 W (SOURce, =7 W3 (MEAsure) W wA 5
(CALibration )&ut}.

INSTrument[:SELect]?

INSTrument{:SELect} == INSTrument:NSELect Hy oz A A=
st E9S HAAAYUSE 5% 3 "OUTPL" = "OUTP2 "y Yt
INSTrument:NSELect {1 | 2}

INSTrument:NSELect ~ 5=<= INSTrument[:SELect] ol A A}E-5F=
=9 AEA A FAR TN Y F shHE T2 E = %
Yok "1 9 1S5, "2" s £Y 28 A"tk

i)
i
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ol =l

M =
1N
Z o>
E?.! 0
o e
RO #ﬁ'
2
2 5
o S

[>

ozt

B

INSTrument:NSELect?

INSTrument[SELect] T+ INSTrument[SELect] sk
S ST 59 s £ 19 A5 "1 9 29 A% 2"

314,

INSTrument:COUPIe[: TRIGger] {ON | OFF}

A TRV T =2 Y Aol o] ATYE AL B ASREOR W
SUth AZ WY AF s ko] g4 a9 AAE wER PAHUT &
A B9 AR RES 9% §-9% FE /IS TRIGger 8H9] Al ~E19Y

th A& E Flol == glow TRIGger k) A/AElE 7AEE R o 355

RS A e ASGo] A8HE wald 9 YUt 9 25 7
2P o7 £ 54 9L AP G RSTAHE BE Eo] AZH 3
AH o

ofgfjo] L2 7% A ITHEE INSTrument;:COUPle ™ &S AFg-sto] Atz
A EA =z F e £8& Ak WS ey Yh 19 35
7]+ VOLTage:TRIGgered %! CURRent:TRIGgered H#H ol o3l A2 X2
I3 grow ARy

“INST:SEL OUT1 ~ E18 MERHLCH

“VOLT:TRIG 6 ~ EglA e s evE 4EeL

“CURR:TRIG 3~ E2[HA g S 3AE HFECt.

“INST:SEL OUT2 ~ £ 28 MEELCt

“VOLT:TRIG 18 ~ Ef|H YYES 18vE M EL|CH

“CURR:TRIG 0.7 ~ Eg|H YHES 0.7AZ MAFsHL|CH

“INST:COUP:TRIG ON ~ £3 11} £ 2E HEZYECt

“TRIG:SOUR IMM” EZHE SA 2 MFELC}

“INIT MY 35718 EZASI 28 10 E5 2 WY
3a’/|E flet E2|A atE EFgUT

INSTrument:COUPIe[: TRIGger]?
ALY F5719 29 715" A E 233 599 32 "0"(OFF) %=
"1"(ON) Yt

MEASure:CURRent?

A FH7] o] A A Ade Tl 54T AFE 23dUn
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MEASure[:VOLTage]?
A FH7] A dApelA S8 A

pul

e

%3]

i

e,

OUTPut:TRACK[:STATe] {ON | OFF}

AT RroA] +g37] 98l Y FF7E A e RE AMEE TR Yy
th A% 8o B3 S AL 44 Ho] R AL 4"S FHEFIA L.
*RSToA] A% REE= ALEE-50] FHuth

OUTPut:TRACK[:STATe]?

A w710 AT B dHE 233y 5% 32 "0"(OFF) %= "1"(0ON)
Ayt

VOLTage {<voltage>| MINimum | MAXimum | UP | DOWN}

AYIZH719 SA] At gilg =72 gkt SA dEe &8 b A<t gk

Aok

TS o] E2 "UP' Y "DOWNS: AF8-8Fo] wig] st oF kg SA] A el
TN AYG 7415tk VOLTage:STEP M3 -& Z7) = 7hAaw = oS
ST A28 28 AAgko) HA wE 1 A4 AYgS =3sbd A3 9
222 (Data out of range) & ;W 4= ol A 2.

VOLTage? [MINimum | MAXimum]
A Zz Il dAdFF719] Ak AEe 23k

84



VOLTage:STEP {<numeric value> | DEFault}

VOLT UPz} VOLT DOWNE & ¢ &2 =2 7w 3 dole] g7 3718 A4t
olgf o AE HAA <.

GA G715 i 5o 2 AAEHE 94 372 "DEFault "E A3 3144
Q. A TN HA AL 247 2k 0.35 mV (E3646A), 1.14 mV (E3647A),

0.38 mV (E3648A) 2 1.14 mV (E3649A) Ut}

1*] At A& A 2719 Fholl uje} 17}6}7l+ kL A4S = g o
2= Wﬂ A71710.0101 &8 "ol 10 mVA F7FetAY Ay ok *RST
oA &A 27]= HA A stk

VOLTage:STEP? [DEFault]

A A E @A A719 FS BAITEUTEH BAE = dlE s E A2 g YT
"DEFault "& 2E W& WA 379 H&2 HAAS5S AT
oI A| e z2 g8 M IHEES B VOLT:STEP WEgo=w &9 4 J—% Z7kA7]
At 7+2=A1717] 918 VOLT UP 3= VOLT DOWNE 3 & AF8-51= v L o
F AFYT
“VOLT:STEP 0.01 ” CHH 37|12 0.01VE A EH|C}
“VOLT UP” &2 Mekg 7ML
“VOLT:STEP 0.02 ” CHH 37|12 0.02VE MABHL|C}
“VOLT DOWN £ MeS AAA LT,

VOLTage:TRIGgered {<voitage>| MINimum | MAXimum}

7] T EjA At drds 22 a3 7] T2 Eﬂﬂ A Ee E
A7 EAgEHE 8 GAE AFEHE AR gtk oi7] F9 EfA gEe
$-% VOLTage 898 9] &S whA] 5t

VOLTage:TRIGgered? [MINimum | MAXimum]

o] 23] WS AA 22| Q= ETA A diE A g EY
wllo] 2 A) ek 79 VOLT el lo] EAF Yt

E3646A/ABA THE  «+E3647A/M0A B2
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VOLTage:PROTection {<voltage>|MINimum|MAXimum}

A LA (OVP) 327 ERw = At el A gk &9 Aol O
dlS ke, A9 3 F92 WF SCRell 9falf Ty S 232
OVP Ef& 28 271o] A7 =W VOLT:PROT:CLE 302 2AT F Q)5
U,

VOLTage:PROTection? [MINimum | MAXimum)]

AA 22 Sl A A EF wEe AT

VOLTage:PROTection:STATe {0 | 1 | OFF | ON}
AATH7) 9 A BA 715-E 7FES I s SR oh RSTOIA o] ghe
"ON"o. & Ayt

VOLTage:PROTection:STATe?

BAY A 7)) AelE BAFUTE BAEE WPESEE 0" (OFF) Et
"1"(ON) Y.

VOLTage:PROTection:TRIPped?

TAY A 327 EYE o] 2] koW "1"S et ERE A koo
0" EAF T

VOLTage:PROTection:CLEar

G A S 25 AAAZIY o] BE $ F8 A9 A
A7} ERE)7) Ao R BpE 3 OVP B e d 2w

=z AU o] FEs AFsky] Aol 29 A= EX OVP
WA OVe ER wS &8 A4 ol g o Sealale. o HE e T™a|

izl
=
Hof| 2/ el 2gh A et =215 M AsHoF ZL T

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

2 ztof| o3 L7 M E = E8 W E Agych o & 59 "P20V" Y "HIGH"
+ 20V/1.5A W $]9] A¥zolr "PRV" L "LOW"= 8V/3A W9 (E3646A H2)
o] AR th *RSTel M= A7t H S 7F A eyt

VOLTage:RANGe?

A4 AeEE HHE Z3] Tk 5 EE viAsE AEg WY F$- PV
v "P35VIel ™ x|k W9l €] el P20V "PEOV I th
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H 4 & e{mo|A FHx
E2|7He

m
A
X
ot

AATH719 EGAY AAES ARshE B i dHsial B S A4S

ko] E2E e o Ak AFE WA 5 Ut ddeE719 EfAY

& v g o 7 oo YUtk

- A, AAFEIIF EGAE Lol 5 24F A Astelof Fth AAFH7)
£ 974 QO] AR TE HA(LZES ) EAL FA] Eg|AE Wol5s]
Ytk

o TS, AAE EYA aroM EYAE QX s
7] A ZsHE AlZE AFo] o] A7 X1 A s = Q)G U TE AZE X2 HA ER
H A0 CisiA B & B C

o RO Z INITiate S dstoof it IMMediate AAF A9
sk el 282 EYAE gz SA] 2994 18y EA A
7F A0 A ALFF7]= 25 23 EE A (Group Execute
Trigger:GET) U *TRG W& S 213 & EgjAE =z Ay}

EA 22 A9

ALATH717 EGYAE ol 5d AAE A stofof FUTh EZA LA 3
W] W R A AE, S A3 717 AR AL 942 AE o] A7) A2
(reset) Fd A7 WA= Adgy).

H2(EZE9]) ETAT
o HA EYA 2AFE At Y o WEe BT
“TRIG:SOUR BUS”

o W aAE AYe & 94 QEH o] A (GPIB i RS—232) of| Al A7
& EYASHUE*TRG(EYA) ¥HE RYYTE *TRGE BuUld A7 x| <do]
St A%, AR A7 AXF 227 Fato] AAH,

« IEEE—488 1% A3 E&]A (Group Execute Trigger:GET) HWA| XS H U
WA GPIB QIEFlo] 20 A MY FH7E EYAT 5 A5 v B3-S
FAAAE AEEH A GETE Hullv WS BoiFyrh

“TRIGGER 705 (group execute trigger)
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Al 4 3 9474 QlE{B|0|A AE
Eay

M2 ans A o 5731 25 sk *WAI (F17])
*WAI T8 & o] *‘Z@Elf& A %71L 7}4 oS sk
E Zdo] ¢tgdE uzkx] ZIgHyn A& E}—u—ﬂr 7o wy
HMH Eg A7} HPOPO%XM FrA EWM N2 5] 7] Hof] AE == gy
c}.

“TRIG:SOUR BUS*TRG;*WAI;*TRG*WAI
o] AaEE *OPC?(A 8 ¢hi 23]) WHolu *OPC(H 8 ¢8) S
ARESEe] Ad g A7E BAE 5 Utk Ado] s E W *OPC? HH
2 A3k 1" 5 S &9 vy 2 Yyt *OPCH &-& A8 o] 9+7 ¥ Standard
Event EﬂZ]Z:Ei of "OPC" | E (W] E 0) & A4 3},

A E2AY

SA EYA 225 A9EE W o HE S Ry
“TRIG:SOUR IMM”’

IMMediate & EA AAZ AE3d INITiate ™

T+ CURR:TRIG 32 VOLTE = CURREO.Z A

=AY

A VOLT:TRIG

qe =
Fuiek. of @l A7k 4
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Al 4 3 947 QlE{E|0|A A
Eay

EYAD 93

INITiate

Eg7 A AHO] A ZE RS U o] WE S E
A B2 AbolES il kR A7, Eg7] &

e

& (Subsystem) o] A1 &3} % gk,

2 Ef)A AA7} immediate?! 3%
2N

7h 229l A% EA A2

TRIGger:DELay {<seconds>| MINimum | MAXimum}

A ET7 2olM oES QA ek AR A I 77 oA sld E
Y7 e A Esks AIRE ARl 8] AR A 1S ATk 00l 3600 & Ale]
oA e FUTh MIN = 0 Z°] 31, MAX= 3600 =Yt *RST P& ©] 3h<
0 2% AHFh

TRIGger:DELay?[MINimum | MAXimum]
Eg7] A AIRbE 23] E Y

TRIGger:SOURce {BUS | IMMediate}

o] HES AAFF7I7F EBIAE wol=d &AAE Aushn ddd57]+
WA (AZE0]) EAE oS0l A U F immediate E&]AE Whol59)
Ut} *RSTA = M A BT A AA7F A=),

TRIGger:SOURce?
Aol EgA AAE z3) gt 1 Ay "BUS" =+ "IMM"o] EA]E Ut

*TRG

HA(AZEY]) EYAES AAR AH3E (TRIG:SOUR BUS) E] 7] FA] AE
(Subsystem) o] E&]|AE BAAI YT} o] W& 15 A& E2|A (Group
Execute Trigger:GET) @3 22 a7} JFUTE RS—-232 &89 44, ¢
A SYST.REME B S Bul 1YFF717F 97 Qg o]~ B Eo QI T= slofo}

Feh
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H 4 & e{mo|A FHx
Al&H 28 B

A 25 3d 9

DISPlay {OFF | ON}

AR gageol s A AYth Aot AA ™ FEo] fageolw A
254 ¢F3l ERROR ¥A715 A9 gt 2= FA717F Agg gyt

27 RER 575w o AZdo] AE7) A 0= AT (Local) 7] &
a7 QE o)A 2 R SgY T

DISPlay:MODE {VI | VV | II}

A FH7]9] A hagee] Rus AU V-V HAZY o] REES F
M ZE e ke vepdiynh -1t aZee] REs F /0] 299 AFE e
HUth VT O Aagee] R 7h 8 o] A} W55 veEh Utk *RSTeA

A FH7IE V-THaEde] REz 44yt

DISPlay:MODE?

Hagee] =g 23Uk AL VV, I, B VIE 5994

DISPlay?

A v aEgo] AN HE 33Uk "0" (AR ol "1 (AxD o] EAEY
1=

DISPlay:TEXT <quoted string>

ol W& A gte] wAIAE BAIFUTE ALdFF7]= vAAE Hdl 1144744
O ol gk 1 ol 48] £AE S ARH T 43, b T U AV FEL o
Ak g aEd o] ¥ 3ks ek N SRR A hsU T

=1

RN
[e]

ar

DISPlay:TEXT?
Aol Bzl wiA A S 238 5 Q18529

N
®
o
=5
>
it
T
)

DISPlay:TEXT:CLEar
Ardste] AR wIAAE AU

OUTPut {OFF | ON}

AAFH719 2898 A &etAY SAAAYL E8o] A=W [ a2 0 V7t
Hr AF 72 1 mAZF Yt *RSTolAM = &8 AFei7F OFFY Yt
OUTPut?

ALFF79 =9 AeiE 23 Tt A EE 42 "0" (OFF) = "1"(0N) ¢
ek,
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1]
d

Al 4 3 947 QlE{E|0|A A
AlAE) 2

OUTPut:RELay {OFF | ON}

RS—232 #AYE A13 W99 = TTL A5 A& AUt o] AT 5L
5 o] 9 dyo] =eto]H e} A ALYttt *RSToll A4l OUTPut:RELay *
= OFFY Ut} AA8E J 1= 56 #Ho] X ] "9 2UY0|E AREH 21 thM" S 2
A L.

to

HE 35718 85 2oll0| M2 2 Fd8 Z 0= RS-232 QIHH 0| A AFESHA| ORYAI2.
RS—-232 3|29 W& 50| 42 + UAEHCL

OUTPut:RELay?
TTL delo] =8 A3 AHE %3]

i

e,

SYSTem:BEEPer
SA| W 227 o gk

SYSTem:ERRor?

ALEETF719 o7 71€E 238U, AdYF3719 o7 t71del= 2070
7HA 2] @ 5F 7]50] A ULE @ F= A4 E (FIFO) W4 02 AUt}
WS AE e/ AAAR BAFULE g7 BE oR/E oW
ERROR 371717} AR 2L 57 7F 2AE YT 121 oA F-E A &= "2F 0
ANX"E FZ3 A 2.

SYSTem:VERSion?
Al SCPI Mg ghetstr] flall ddau7]5 239
Ql EAF o] FAE =], o 7]l A "Y's"E e A=

HH HEE YePAYT (¢ 1997.0).

*IDN?

AQFF7 o A8 FAAL 25 gtk 1A% AAFF HEE PR )
e BES EAGCE 3 A BEE A £ S Ao 1, T DEE B WE
o], WA BEL AHEE X I "0"), UM BEE A AL SRz T4
A g ZEQUTh 3 Sk AT Y] F Z2AA BE Balel A%
Mol m, FHA £AHs /& Aol st Belo] /14 Mzelul, A
SAE Aas A e Belel A M

o] WY A3} vhg P9 FAro] EAFUTHEAL W) 271 Ho] = 408
olgololof &),

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

Uh 1A FA O] YYYY.V
YR AL, "V'E T AR

1‘
e T

ol

)
=
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H 4 & e{mo|A FHx
Al&H 28 B

*TST?

AAFF719 ®A AFA] 8] ~E (complete self—test) S AU T) A A 214 )
2 E (complete self—test) & E3}sd "0"o] T A H 1 Aofshd "1" = 09] o}
o gro] BAIF UL AAl| Algell Ashd, 7 WA &} Al Fe] At o] fof
st =71 AR A YT

*RST

AL TH71E He 33 FH ALA UL ofall 9] Rolle MUY v e 94
QAUE] o] 2] *RST & el 4] RESET § A 35719 A8l & vebdyt.

%] E3646A | E3647A | E3648A | E3649A
Ao Ao Ao Ao

CURR 3A 0.8 A 5A 14A
CURR:STEP 0052mA | 00l4mA | 0095mA | 0027 mA
CURRTRIG 3A 0.8 A 5A 14 A
DISP ON
OUTP OFF
OUTP:REL OFF
TRIG:DEL 0
TRIG:SOUR BUS
VOLT 0v
VOLT:STEP 0.35 mV ‘ 1.14 mv ‘ 0.38 mV ‘ 1.14 mV
VOLT:TRIG ov
VOLT:PROT 220V ‘ 66.0 V ‘ 220V ‘ 66.0V
VOLT:PROT:STAT ON
VOLT:RANG PSV (4313 | P35V (41230 | P8V (A3 | P35V (423D

e

i glel] 55

i
2,
A/
A=)
2,

K

A5 @A 271 B2 gy ok
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H 4 2H AUHHOIA F=
ARE X{ZF o324

e A4 3%

AAFF7)) A v el oA A A% A7 Slo} o7l AAFF
TSP A 9159 W 1 S L Al o A8 9
A (178 5) 0l o8& &9e & GFU

*SAV{1]2|3|4]|5}
A4 S12)oll ALAF371) AA e E AGR L 2 AR ol o) n] A
= gojgUth(@ Rt A S h.
. ANTF AN CORST W) & v mee] AgE el FFE T4 sk
A4 ALHE Hol AL B8] AR 4] 9 @ 1ol A YL,
o A S eI 2 W) AH ghe Y]l g
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}

A7 A SRl AE dLdEeH7] A
i] ulul?_Ejl u5uvt__ H]OJ o]_/_‘\_ Tq_
&7:DISP{OFFION } 2 917 QlE]so] 2 R =Mt A48t 5%
Ytk 24 e 7hd gaZeo] Aurk AbE o2 ONC 2 A4yt

=9UT 2 54 A% 9

i
fol

S A~ A<
5 F

MEMory:STATe
:NAME { 1 |2|3|4|5
:NAME? {1]2]3]|4]

A A Aol olF& YT 94 QB FHo] oM = eAH(1HH 5) & A
Sallol AFE dHE T2 o AFHTE INAME? 2 &)= A A4 913 <l dA
SdE o] 5ol 3= A8 A S HAGUE A S Ao @ o] 5ol A=
B wAA ") HAEYH © -E— o= B 97N7HA &) EAE & o s
o 3 WA fo}b Oﬂ—frx}%l # 21% D}. SR AR T %’i*wﬁ} 97H TXPE

Ral
0z

|
}Ll
< W
ol
ol
> M
>
Fo o

M TATE:NAME 1, ‘P15V_TEST”
o558 A4 °L°Uﬂ(01#uﬂ7ﬁt&$°1 AR A ALY T e o5 1
S HA Uk Mk o5& Ae 5 ol el Alegy k(e y A%
= AA A %suuh.
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Rl 4% #27 QIE{E|0|A AE
my By

]

27 3%

AAE5719 w4 715 7h el el = 64 HOIX|RE AIZE = "RE HR'E 2
St Al g o] el Al 322 732 96 H|o| K| of] == o] gl Th w M Ate] o
& A FE AV MHIA e E AL,

HESE7I1E 1Y 0 OVPE ON JEiE 25t OVP7t ERIEl= AS YAIsHOF EHLICh

CALibration:COUNt?

AAFF71e WA S5E shetsy] 919 28 Bk A
oAl E3t=7] Aol w = AFUTE Ay H71E AT o = S
ke Lol A 9. o] ghe v AR 14 AX 2 A o] o] ol
A gtol 64 ZF7hghh,

CALibration:CURRent[:DATA] <numeric value>

o] P wAdo] HakalAlH L &= A 7F ONQ! Z-¢-ollk AR 4= Ut
o] HE 2 A AFAE oA FaliA = ARaks AT g v 3¢
2 Zo) w7 =¥ (CAL:CURR:LEV MID % CAL:CURR:LEV MAX) & 4113
ok Al NS fhs A5 A o7 dEetar i ¥ stofof Ut 12 AU FF 717 A
22 0y AFE ALY ol 8§ A vl v R e Ay

CALibration:CURRent:LEVel {MINimum | MIDdle | MAXimum}

o] WH2 wAgo] BelalAlE L &9 AEl7F ONQl -0l vk AHE- & 5= lF U
o] W& CAL:CURRE ol 93] Q== mA Ao Ag 237 AF due A
AU w8 S she s A S Aol shed 9 A (MIN) F-8 A

skl gl allof gt

CALibration:SECure:CODE <quoted new code>

AZ$ B BEF QY nh Bl A= upeld WA /1E Bl 2T A}
gato] AAFF7] 9 Bk A7) T A A ZE TS A hefof ik,
Wy T 44 Aol AE Fall A 11A7HA] 5014 5= AFHTh AHA
S8 64 Flo]x] 2] "w A RS HEIFAHAIL.
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Hl 4% 7 QIE{BO|A AX
2y Yy

CALibration:SECure:STATe {OFF | ON},<quoted code>
WS Fls Hete® HAdFH7E Bl X skA Y Bl s Al o

CALibration:SECure:STATe?
ALF5719 el st Bt AHE 23U A2 TAH = 72> "0"
(E_F ajAD oy "1 (H.]h YT

CALibration:STRing <quoted string>

ALdya7lel thet w7 FRE 753U o E 501 4
99, ANFRY) AANE 5o G0 AL 5 Ak
2017 40481 TE, w4 WA wih7] Do) A9 0 eE a4 shofob
2o

CALibration:STRing?

WG HAAE 23 F LT FAEE A G

CALibration:VOLTage[:DATA] <numeric value>

WS Wt fAS L F A7 ONQ 9ol vk AFE-3F 5= Q15 Ut o] W&
2 QR HGAE oA et Ataks Ay Th 4 g E = Al o

3t H 2 2% 98 (CAL:VOLT:LEV MIN )& Aelsjof St 1# ths 91g
Zholl st =7+ 2 o) w4 @4 (CAL:VOLT.LEVMID % CAL:VOLT:LEV
MAX-S g alloF FUth Al 719 A5 = ¢S Adesto] glgstoiof it 1
HH AT F7I7F M2 A W 355 ARy th o8 s A= vigley

w2l el] Ay

CALibration:VOLTage:LEVel {MINimum | MIDdle | MAXimum}

o] W2 wo] Bk a4l ¥ il &2 AFE]7E ONoJojofr ARg-8h 5= QlF Ut ©]
W2 CAL:VOLT B3l 98 8=+ wgd g o dded71E 49 gyrh
WS ot w2t Al N g A o] flE Eofof skl -4 sk (MIN) = A

skt ) stelof gt

CALibration:VOLTage:PROTection
ALEH719] A A 25 wA Pk o] W o Aol oF 1027 A8
AUk G 8A 25 wAsh] dell wg-e BekaAlskaL
of gtk ALdF g7 Ao x n S FHL A AAY AT E
Slo] At ol BE S 27| Mo Mt wFo| M= ofof .
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mAEO| ol

10

1

12

13

14
15

®l 4% §17 QIE{BI0|A AX
2y Yy

XA Y S AY L FH S AFE ALY I3717F YA Wl
“INST:SEL {OUT1|OUT2} >’
““OUTP ON’
A B3 )5S A ETLE syt
“VOLT:PROT:.STAT OFF”’
2H A Bt I=F AYFF7Y Bers AT
‘““CAL:SEC:STAT OFF, ‘<code>’"’

A 29 AS A" A A (DVM) £ H L 37719 E8 DAl d2 ).
ALFF715 low-end(MIN) 24 Qo2 AA3h]c},

““CAL:VOLT.LEV MIN ”’

DVMOoI A ¢]& 7+& ql&dsh] )},
‘““CAL:VOLT:DATA 0.549

AQLFF7E F7MID) 24 AP o2 A3},
““CAL:VOLT.LEV MID ”’

DVMelA ¢} zh& 483t
‘““CAL:VOLT:DATA 11.058

AYETF7E HYMAX) 2A AAo 7 AAsh]},
““CAL:VOLT.LEV MAX "’

DVMAA g2 gt& g,
‘““CAL:VOLT:DATA 21.566

ALFF7NE HAAG 23 ¥A A HoFE AAHTH
“CAL'VOLT'PROT”

=

A7 242 AT AT A7 BUHAP AJ7| (A E)E 9 DAkl 9232 DVM
< A E (shunt) #37] oﬂ A3},
A5 22 S8 "VOLT tiAl "CURRE WA 3] 2A] (5) %8 (9)F HH53Y]
t}. ¢ & Eo] "CAL: CURRLEV MIN "
o 8 A4S 98 A FE (13) & e

w2 AL == do® o5 AT YA 22 wA AEE 715

oh. 23 BALIE 4077AA 8] A7 91E % I EHI
““CALibration:STRing ‘<string>

o
<

o

FuE S ol DVM EH=£40| oFgE W7H| 7| Th OF

i
a
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Hl 4% 7 QIE{BO|A AX
OIE{EI0|A T B

Qe o) = T4 3
48 301 A e AIREE A 3 %97 oA TS BRI L.

SYSTem:INTerface {GPIB | RS232}

47 QIE o] Ag A FYTh /I so] A shile] st ARSTbs 0 % Wk
F sy Ae5717F 378 E8A1 GPIB QIH #o] 27} ey,
SYSTem:LOCal

RS—232 #& & Adew7]e BEg 2ER thyUrh AW 2= 75 AR
& syt

SYSTem:REMote

RS—232 &5 Y38 AYFF7] =5 A0 2 754t} "Local" 71 & A2
3 AW R E )= 97 R AFEESo] FHu o

MESE7|e REE A2 PhE2{H SYST.REMEE S ™Sl of gLct ¥4

222 9o THEIX| QS A2 0|E| HEO|LF £410] RS—232 CIEIH 0| A0 A
O| FOIX|P! O S5tK| 3+ ZWTH LT 4 YsLICH

SYSTem:RWLock

RS—232 45 ol dYFF719 R =S 970 7 uhsyt} o] WH & "Local"
715 Egsto] Auide] B 717 AHgEso] "k 2 Al 9lskal SYST:REM
W g5y

<Ctrl-C>

RS—232 JAHHo| A5 T3l A¥ FA &85 HAsL &

Sh T} O] 22 GPIB QIE{HO|AO|A IEEE—488 &S #|4A5H= S2H} 25U Tt
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A 4 & 27 QIEHO0|A Ax
SCPI AEf ZIX|AE

SCPI 73l #| =] 2¥

R SCPIAIS 7|+ s s Y 0% Status HAEE AWt A Al ~F
& AS719 thekst e E Al 1S "AAE 15 5, Status Byte #A2~H,
Standard Event #| A~ ¥] 4 Questionable Status #| A A~H 150 & 7| &3
t}. Status Byte @A A= o2 G AE 28] BaE A9 2ok AR E 7
E3UT} g o] X 9] tholo] 1= AT 7oA AFE8kE SCPI AHE] Al
2glo] 78 A lFY T

Event d] %] 2€] &?

Event XA = AA3H5712 F o9 & Bask= ¢7] A8 dAAEHYY

t}h Event dIA ~H e Q& ¥ E= efixgynh Ao o] ol E vl E7E 44 ]
| AEGE = G B ES FAEYT Event A AE O] Qe HIEE 19
A ~E S %337 (¢ *ESR? %= STAT:QUES:EVEN?, *CLS (el #]2) ™3
Hg B s o ® AT A2 *RST W6 % o)y &3] A& (device clear)
& Event A ~E o] Q& B EE 27 38HA] U th Event HIAAH & Z3]8hH
O ARE HANEH A E BE W EQ] 23] 715 Aol sldEh 1075 gkl

FAEY

Enable d%] 2?2

Enable 3| X AE &= @ 2ok H|EE vHE7] $13)] t]-8-3H= Event @l A ~E] 2] of ¥
HIEE0] 7] =23 (OR) ©] H=AE J 23t Enable Bl A AE = ¢l & 1=
a1 7158 5 2 H Ut Enable B A AE &= Z3]5tE T 0" 02 H#] 2
Ut} *CLS (B #]-%) W& Enable g4 2B S 2A3F4] &A1k Event @A

2| 9l HEE 2A Y Enable gl A A E ol 9li= HIEE A3l ¥ &4
Ao A ARg-E R E 9] 231 715 Aol sl Sk 1075 3k 7] S5Fof of )

Multiple =g]& &8 o]g?

ALY FE719 F 7/l =87 &&= INSTrument 2.9+ Abe] | A ~E 9} 2} =
g4 285 9% /E A=7] ISUMmary & A AE 7} 3 Yt} ISUMmary )
A A~E = INSTrument A AHZE B3k, INSTrument @A AE =
Questionable 7 E] #A 2~E 2] H]E 13 a3t} o] A= ths o] A
gy o g Ayshyc,
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H 4 2H AUHHOIA F=
SCPI A 2|X|AE]

olgf st A e B AH TS AHEshd o ES] 8y F/E AH o|HEE A
% #xd F dFYnh INSTrument A AHE o IES WHAYsH %Eﬂ—% (BRI
Yt} ISUMmary @A AEE 54 =g 280 3t ¢ A} Questionable A #

A 2~E Yt}

STATus:QUEStionable:INSTrument:ISUMmary1
Event Registers Enable Registers

[ Voltage 0
Current 1
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Overvoltage |9 STATus:QUEStionable:INSTrument
Not Used Event Registers Enable Registers
Not Used Not Used
Not Used INST1 Event Summary| 1
Not Used INST2 Event Summary| 2
Not Used Not Used
Not Used Not Used
Not Used
) Not Used "OR"
STATus:QUEStionable:INSTrument:ISUMmary2 Not Used
Event Registers Enable Registers Not Used
[ Voltage 0 Not Used
Current 1 Not Used
Not Used Not Used
Not Used Not Used
Not Used Not Used
Not Used Not Used |
Not Used "OR" Not Used |
Not Used
Not Used
Overvoltage |9
Not Usog To STATus:QUEStionable, bit 13 v
Not Used
Not Used
Not Used
Not Used
Not Used
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H 4% 22 QIE{Ho|A &
SCPI AtEH IK|AE]

SCPI €] A 2%

QUEStionable Status

Event Register Enable Registers

NotUsed | | |
Not Used
Not Used
Not Used
Temperature |4
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
ISUM 13
Not Used
Not Used |

=

"OR"

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

STAT:QUES:ENAB?

Standard Event

Event Register Enable Registers

Operation Complete —pp| OPC 0
Not Used
Query Error —pp QYE
Device Depenent Error —jpp» DDE
Execution Error —pp EXE
Command Error —p» CME
Not Used
Power On —p»{ PON 7 ‘

*ESR? *ESE <value>
*ESE?

aAs N

"OR"

Output Buffer

Status Byte

Summary Register Enable Register

Not Used

Not Used

Not Used

QUES

MAV

— p[ESB
—»[RAS

o oA~ W

| Not Used

*STB?

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

"OR"

28 ItE A

20=1
2l=2
22=4
23=38
24=16
2%=32

20 =64
27=128
28 =256
22=512
2101024
21 =2048
212 = 4096
213 =8192
214 = 16384
215 =32768
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H 4 2H AUHHOIA F=
SCPI A 2|X|AE]

Questionable Status # %] 2¥]

Questionable Status FAAHE= ALY I37)9 dArx] &2 2hEo] B3t YRS
AUt HE 4= Mo 18-S Husla B E 132 F A ¥37] 5 o= 3
Lol A @A ol AeE 8-S QT o E 5ol FAA ¥EV T F
Aok Bro] 9= A9 i—w] 7¢ BE w el 24 7)eg AN A9 v E 13

o] A7 (HA) B Yt el A AEE 9] oW STATus:QUEStionable =32 A
_-_‘6]—]/]5]..
HIE 138 ARgateld A N E 1308 @k P A XE S AL 7Hs o & vk
oo gt} STAT:QUES: INST: ENAB 6 32 #43}o] Questionable
Instrument A AEH S AME- 7e 0 2 9= o5 2 1Y 3370l
STAT:QUES:INST:ISUM<n>ENAB 515 &S H%3alo] Questionable
Instrument Summary @A A~ E AR 7150 2 kUt 7] oA n 104

294t

T 4-3. H E F9| - Questionable Status 2| X|AE]

H|E 1044 3 79
0-3 |Not Used 0 0oz H4d
4 |Overtemperature 16 o] 14 e,
5-12 |Not Used 0 0oz Agd.
13 |ISUM 8192 |@AAE Y 2o QUES:INST and QUES:INST:ISUM
14-15 | Not Used 0 0o A,

Questionable Instrument Status 3] %] 2

Questionable Instrument #| A A~E = F A9 3537] 2o v &) o484 k2
=0 Tt AR E AT FYLE o & %01 =9 139 337173 B A
glol Al Zdo] HA] ¢k HS-H|E 1o] AAH 29 1 A F5719 IH3stE

Uebd Ut 29 2 A9 57 HE 224 Haugyth Ww STAT
QUESIINST? & % &3to] g2 ~H & ¢l5 1 th Questionable  Instrument

# A ~E]E ¢l 7 STAT:QUES:INST:ISUM<n> # A AE]& A2 507
“]'*—01 O]E st} STAT:QUES:INSTISUM<n>:ENAB 515 ™32 %35}
=9 ng AT E o ® et
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A 4 & 27 QIEHO0|A Ax
SCPI AEf ZIX|AE

Questionable Instrument Summary %] 2~¥

Questionable Instrument Summary A AE = 2 A F57]0 shy 2%
T YU o] AR AE = YT AR -] st ARE AT UL HIE O
& Aol A oL A AR, BE 18 AR7E 2R A ko A
Urh ol & 5o A 2@ AY RO & &85 Ay

ofd [N

H

R

A5 BRE7FHH B E Oo] A w o] At o] A A o5& UERAY T H

E 9v RS Be 32rt A s Rtk 7 dY 35 7]9] A NEE ¢

© 9 STAT:QUES:INST:ISUM<n> ™ &S Bt} o] 7] o nd 104} 2

LS

A FH719 &8 BE(CV EE CO) 5 AAstdd

STAT:QUES:INST:ISUM<n>:COND? &S HiYth o7]eA nd &8 o

et 1oy 27F FYth Bl E 1 trues 8 0] A BEolH, HE O true= &

AR REYS YERH, 7 Y E true 27 Astolv A 77 24 EA] kS-S o

EliH], = B E false B A€ 35719 28] AR5 YeEbdEU T

t}2 73 %9 Questionable Status Event #)X]| €7} "0" o2 Zx},

o *CLS (HI A%) WS AW 45

+ STAT:QUES?(Status Questionable Event # XA H) T &S AH8-3}0] Event
AA~HE 233 A5

o = £9], Questionable Event @l X ~E 2] AejE % 3]3 A3} 160] A HH &

T GE7E o AR Ay

)2 73 %o Questionable Status Enable #]|X] 2|7} "0" o2 U},

+ STAT:QUES:ENAB 0 WS 2ad ¢

102



H 4 2H AUHHOIA F=
SCPI A 2|X|AE]

Standard Event #]X] 2¥

Standard Event # A AE = th2 539 A&7] o|WIES Hugdyy & 4
B AAA, BAY oF, B Ad oF, A Ag B 0 oF, 25 0F
E=*OPCHH S AE A9 UL o] AHES dF =& A5+ Enable
A ~EE E3}9] Status Byte #|X]~E 2] Standard Event Summary HE
(ESB, HIE 5) ) ®.119 4= 3l Ut} Enable dA A8 = w}ﬂfﬂ aheld,

*ESE (Event Status Enable) H 5 & AFE-Sle] Bl X A E ol 10X kS 71 S T

A (Standard Event 3| X|AE HIE 2, 3, 4 E££ 5)= &AL G1LE 0|49 2B 5 MY
|:|7|9| 2EO7|Hof 7|28 Ct SYST:ERR?HAES A5 2 & tf7|dg 95U

Ct.

¥ 44.H|E F9| - Standard Event 3| X|AE

H|E 1094 7 A o)

0 |oPC 1 A g *OPCH# S £33 52, o)1l
DE Y S AYHNYS

1 Not Used 0 0oz @@E‘

2 |QYE 4 Z3] o5 ADTH717F 28 W E 9oy o Hlof gls.
T old Zil?P 18] %)7] Aol AZR gHo] Bolg. T
A 2 Y Wus B LS

3 |DDE 8 FH 5 A AE T 2 F 7 age
(A 5 & 257 W3E 601 ~ 750 %)

4 |EXE 16 Ad o F, e QF A (A 5 F 2F
tﬂ_i 911 ~—2247J )

5 |CME 32 W e HE T RV EAAT (A 5 g
SFWF -101 ~ -178 &%)

6  |Not Used 0 Ao 7 HAE

7 |PON 128 | A9 ¥5. Event AIAAEHE vpA o= 1A A& F Ao
AZ AR
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A 4 & 27 QIEHO0|A Ax
SCPI AEf ZIX|AE

o} 739 Standard Event d]2] 2¥7} A%<},

« *CLS (el A1) HHS A4 A5

+ *ESR? (Event Status #|A|~F]) HH & AFE-3}0] Event BIXAE & 238
35

o & 59 Standard Event A AE 2] AEH| & %3] 3]

< © QVE, DDE ¥ EXE 4
B 7} e 28 (44+8+16) 0] A3z A FAIH YT

S
t}& 7 $-o)| Standard Event Enable 8% 2€7} &A=},
« *ESEO0 WP& AAL A5
o HMYAS A7) Aol *PSC 1 & 53
« o]A *PSCO HHS FH S 9=, Enable @A
HA] gHUTh

Status Byte # %] 2H

Status Byte Summary #| X A~ E+= t-E Status UIAAEHZFE Q) AHE Hagh
Utk 435719 &9 oA dl7]E %3] tlo]E = "Message Available"
HEME 4) & Fsto] SA] Hagyth Summary HAIAE O Q= HIEES
X = A ek5UTh Event @A A~HE 44314 Status Byte Summary @ X] ~H
of &= sl HES] 2APULE th7]5Ql X235 E3ste] 9 WA 3=
EE fAIX|E 9] 0™ "Message Available" H{E7} A7 Yt}

H 4-5. H|E H2| - Status Byte Summary 2| X|AE

HE 10714 g+ A9
0—2 |Not Used 0 G002 AAE

3 |QUES 8 Questionable Status Z1AA~E] 9] 3} 0]4Fe] HIEZ} "1"2
A4 5o} 9l (Enable H A AE 9] HIES0] AFRE + 9l
JEjolofof g

4 |MAV 16 dolE7F AAE37] £ W3 QoA ALE 758

5 |ESB 32 Standard Event g4 ~E 9] g} o] 4] vEZL "1"2 H A5
o] 905 (Enable #|AAE] 9] B EE0] AFG-8 5= gl AEjo]o]
of 31

6 |RQS 64 AAFF77F AR AE 2359 (Serial poll)

7 |Not Used 0 G002 AAE

104



H 4 2H AUHHOIA F=
SCPI #EH BIX|2E

t}2 7 9ol Status Byte Summary #X 27} A=Yt}

« *CLS (JH A WS Ay A

« Standard Event @A AEE %3] *ESR? W &) 3}'A Status Byte Summary
A A E oA HE brto] A= A9

o & E°] Status Byte @A ~E ] JHl & 23| -5 o QUES 2 MAV 7 e 7} 2t

st 24 (8+16) 7 A=A EAH YT

S 7399 Status Byte Enable #X] 2¥ (48] 2 8.3)7} &A=}

+ *SREOQ0 HHS A3yg H-$-

o AAS AV DA *PSC 1 PHS Fstr LS A A 4§

« O]H *PSCO WHS 533 -3l = Enable A AE 7 19 3FA] &A
2] kHyTh

Au¥] 2= 83 (SRQ)F Serial POLL A4

[EEE—488 MH]~ 23 (SRQ) B HEE AHg-8teid o] 75l SHet =S
WA AEZHE FAsIe o) gt} Status Byte Enable X 2~H (*SRE § )

S AFE3le] ojHl QoFH|EV} Low—level®) IEEE—488 MU~ 83 A5 5 A
st AQIAE A}, Status ByteollA] HIE 6 (A B~ @3)o] A=
IEEE—488 Au]A 24 QIE|HE HA|A 7} A E 02 HA AEEZHE FUYF
yrtt 28 WA HEEY = WAL A5V & E98te] AuAE 94
A& 7] (Status Byte2] | E 60] AFE AZ7)E AH o}

MH|A 2 HIE= IEEE—488 serial poll& AH&5H0] Status ByteE AL, MH|AE 2
AT = oF R H|ETL £0 U= Event HIXIAE{E Ql0{0F AT EL|CY,

Status Byte Summary #[AAEE ¢l oA, [IEEE—488 serial poll WA A& K.
ok gt} Summary dAAEE 23]31H, 1 A3 HRAEHO| Y E HES
o] 231 7v FACl dldsti= 10X ghe] A YTt Serial poll: A5 0.2
Status Byte Summary #| X AEd Ql&= "Hu| A~ QA" H|[EE 2AT Y t}E
HEEL S WX 95Ut} serial pollS 33E et E AlZ7] 7| 5oll= 9%
< 74 SFUT

IEEE-488 =2 AFEAIS| HA ZEES Z2OI A 57§ 37|36t = BaLth
*OPC? 3E = AIE510] O[T A57|2 2Xh BFS0| 2t2E AE =QI510{0F gL
*RST, *CLS, Ei= OhE BFS0| 2t2 57| M0 serial pollS A& 351H 0™ HE{S0| 21
s g 4 AsHCL
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A 4 & 27 QIEHO0|A Ax
SCPI AEf ZIX|AE

Status ByteE ¢]7] 91% *STB? A%

*STB? (Status Byte 23]) &< serial polld} -FAFsFA 4F ThE AlZ7] W A

H Aelgy} *STB? W #- serial poll?} 5 st A 7-& VER A qE "A0] A~ &
A" H|EE 6)= AAEHA U

*STB? %> IEEE—488 B2 QIE]Hlo] A st=9of o] o)) Ao i A 2= A

kow ol W Eo] g5 H Fouk A} *STB? &S A3k £ 0]

7}5 3R] k5 Ut *STB? 32 A3 &= Status Byte summary @A AE =

A2AEA FHUH

A 2] 48715 v E(MAV) A4

Status Byte ZI1A|AE] 2] "HA|A] AFE-71E" HIE (B E 4) & ALE3lo] A AES
oA HolEE S F A= A71E & S AFUTE AJIFT = BE AR
7 &8 B o)A Q)F X 200t B E 4= AAF )

SRQE AH:-3H & A EFE JHHE

2] A (device clear) WIAIAIE HUlA ALd337]2 28 WIS AUtk
: CLEAR 705).

*CLS (Hl #) HE S AHE-3te] Event #IAAEE AT

Enable dIAAHE vlA~3 Ut} *ESE &5 A 83te] Standard Event A
~E] ¢} *SRE ™ &S A3 &ko] Status Byte #lA AES A g}
*OPC?(A 3 ok %3]) WS Bl $ A= g sty F71sA 11yt
AFEE9 WA AEEE 9] [EEE-488 SRQ A EHEZE 2Hs A1 71U}
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H 4 2H AUHHOIA F=
SCPI A 2|X|AE]

A 9] PR o) gEmF= A7] 2A

2] )% (device clear) WA A2 Bl ALT37]9 28 B9 = 2S5tk
:CLEAR 705).

*CLS (AF8] %8 Clear Status) %< AHE-319] Event @14 AE S A F ),

*ESE 1 %S A 33lo] Standard Event gl A A W] "2 ¢+8" HE (B E
0) & AFg-3Yry).

*OPC? (A8 ¢ x3]) ¥8 & 2l & 435 91gste] 5713211 Yt}

s EEII_EHW 3 = w]—x] ul g o % *QPC

[e]

‘391 "*]3” %E" ]E(H]E 0)7F 444 ‘45]'.

serial poll& AF&-3}¢] Status Byte summary g A ~E 2] B E 5(Standard
Event) 7} A4 = A171& &lgyt}. T3k *SRE 32 (Status Byte Enable
A AE], HE 5) & HUA SRQ JEHE sl dLT3715 78T %
Ytk

deolel7l 39 w4 < v 327 43 *OPC A%

AntA o7 o] Wio] AT S v A5 5 A7) 2 Standard Event

g A 2B ol "dW GR" B EME 0) 5 A8k Aol M ‘4‘:]' o]
H|E=*OPC o] A3d 5 gxArlo] AP HY. dday57]e] =9 1
(%3] HolE]) ol WA A& REAZ]= WH - *OPCE Bl "H3 " H|E
= AHE-ske] Uﬂ’\]XV} ARE7Fs R AI71E & 5 s Ut e v *OPC T i 0]
(M=) A3 7] el Lﬂ—t% W WA A 7F S 8 WY 7L 7hS A4
A AT ETIE A 9EE SAA71A gy
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Hl 4 & ¥ olejHo|A &x=
ME| B3 ™

2 23 9%

HESE719| Status 3| X A8 20 2Hek XEMIBE AFEE2 0] &2l 100 HIOIX|0f A=
'SCPI Bl A|AE" CHO[O{ O & FHESHYAIL.

SYSTem:ERRor?

ALEZF79 o7 71E-S 3t Ao 2071744 2] &5 7] =] AYeFF
719] @5 thr) el AE 4= AdsUth @ 7= A E (FIFO) A2 A
thodl AS AR LR AR FAEUL g7]Ge RE o 7S gjod
ERROR %7717} AR 1 @ 77F 2AR Ytk AAIS €2 121 Flo] x| 5-g A|=
HE"eF HAX'S Fx3H4A L.

STATus:QUEStionable[:EVENt]?
Questionable Status Event A AEH S 233Ut Ad3 272 #HAAH &

© HIEQ] 231 7} gAlell sldshs 1035 s EA S

STATus:QUEStionable:ENABIle <enable value>

elE B] E = Status Byteol]l ®argy),

STATus:QUEStionable:ENABIe?

Questionable Status Enable Bl A 2B & 23] Ut) AY-2F7]= Enable #A
AEo A9 B EE YJehlE 27 715 10757F ZAg U}

STATus:QUEStionable:INSTrument[:EVENt]?
Questionable Instrument Event g AB & %33t A3 F7]= g A AF
9} clear HAAE L] BE HIES] 23] 75 atAlel dlddhi= 10X #h& BAIS

U,

STATus:QUEStionable:INSTrument:ENABIle <enable value>

Questionable Instrument Enable #| A 2~E 2] 72 A st} o] gl A AEH &=
Questionable Status #| A A~ E] 2] Instrument Summary B E (ISUM, HIE 13) &
43171 93l Questionable Instrument Event Z|A AH & 54 | EE ALV
O Z "&7] 93k v~ 39 Yt} Questionable Status @A A~E 2] "ISUM" H| E+=
Questionable Instrument Enable @R A E o] & Al&7}50] H= e
Questionable Instrument Event @ *| A~E 2] =8]4 ORY Y t}.

STATus:QUEStionable:INSTrument:ENABIle?
Questionable Instrument Enable @A A~ 2] kS ZA 3t}
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Hl 4 & ¥ olEjHo|A &x=
ME| B3 ™

STATus:QUEStionable:INSTrument:ISUMmary<n>[:EVENt]?
Tl &Y 1Y FF719 54 42 $13F Questionable Instrument Isummary
Event #IAXAE 9] gk AT 54 &892 X2 A Qo FUh ne 1
oy 2yttt "1"& E9 15, "2"s 9 28 A9y o HE HAAEH = &
EoHIEES B (%) 3= 917] A& g #x A28 Ut} Questionable Instrument
Isummary Event #|AAEE ¢l oW o]l E H A AE 7} AAFH YT

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

A AZ719) CV = CC 20 B G "2'7) %915 Ao)8 A5
7FCV -8 7k gy "1"e] A H W o) AF7]= CC 8 REvk Y
t "0"o] HEH A5V 8] Eo] AX L A HA bFUt "3"0] H7) ¥ A
5719 st=dofel wAIZF AT AUtk ne 1, 2 = 394 T

STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABIe <enable
value>

TN &Y AY 338719 54 &5-& 913 Questionable Instrument
[summary Event #A2E 9] k& AUt 54 £92 A Z A4 dlof
S TH ne 1o)4 20Utk "1"2 &8 12, "2"= =9 28 A"t} o] ¢
A A~ E &= Questionable Instrument @A A~E 9] Instrument Summary B E

(M E 13 2) = A2 43}7] 93l Questionable Instrument Isummary Event 2|
A1~H O EA H|ES Ao 2 WEY] 9%k ATy HIE 13 25
Questionable Instrument Isummary Enable @A ~E ¢l 2] A} &7} 5] &
+ E ¥ Questionable Instrument Isummary Event #X|A~E 2] =8| 4 ORYY

=g
STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABIle?

o] A 9]+= Questionable Instrument Isummary Enable #| X A8 9] & B3

Yot nd 104 2914tk

*CLS
o] §8L T E Event # % AE 9} Status Byte @A AE S AU}

*ESE <enable value>

W
b
=
[aR
ob)
=
(el
ey
<
D
=3
T
j)
5]
=5
@)
hv)
N
[
nl
=2
39
rlr
Rt
[t
i
>~
>
ofo
0%
=
K
r«ﬂ
i
i
=
2
i)
i,

H|EX= 7 % Status Byteol] Rt}

*ESE?

Standard Event Enable #lX|A~E o] Q&= B ES AFEAH R wHEU o)
H|EX= 7 % Status Byteol] Rt}

i
[‘>'
i)
i,
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H 4 & HH QlEHOo[A &=
ME| B3 ™

*ESR?

Standard Event AAAHE 23Ut 1 A3 gAAH = BEH|EQ 2
Z 71 Aol sk 10714 kel TAIE Yok

*OPC

3t o] A HE & Standard Event #| X AE 2] "A& 27" HE(HE 0)=

VSESRaaB| \:}.

*OPC?
B Wge] AT F FE W "1"0] EAFUL

*PSC{0|1}

(AATFA AE %), 0] BHELe 9L 7S W (*PSC 1) Status Byte s}
Standard Event @A~ #& U}/\ELE AFYth *PSC 0 o] &t 4-tol=
A& AL Status Byte %} Standard Event @A 2~H 2 vk 7} 2] 9] A #] 9k
sUth

*PSC?

AL A A% 4% 25U Ak EAIH ) 0" (PSCO)
E="1"("PSC1 )?Jqﬂr-

*SRE <enable value>

Status Byte Enable #l| A A~ E || Q&= H|EE AMEAFE| 2 QHEU T

*SRE?

Status Byte Enable @A 2B S %3]t} 71 A3 Enable @A 2E o 2%
R HEQ] 2% 715 Al dldshs 1034 ghol ZAIE YT

*STB?

Status Byte summary @A A~E& 23]t} *STB? ™ %2 serial poll} A}

A NE ohE A5 7] WA H Al g Ytk *STB? W3- serial poll?} 4§ 4

HE UERiAIRE serial polle] g -9 "Aul A 2 " HIE (M E 6) = A 9A
A kU

*WAI
AhEw717Hd ol ‘ﬂ ol IFFo] 5 Faf A3 7] Adoll, obz] A2 ¥
W B WEo] g Lq% 7HA ZIH Ut B B Eo ARt ARyt
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H 4 2H AUHHOIA F=
SCPI 210 274

SCPI 2o &7

SCPI(ZZ22iY AZ7|E 9Ist B#E ) = A1 U 54 91l "474]% ASCIIE
NEE S AZ7] 9Y delgiu 97 el A% B3 AT H/ T 2
DA AL B A8 S 77 SOl A b
Sy AL BRI L.

SCPI HH& Eg| X (tree system)Z 4 A= 2= ELHE st o] 4%
A= JdTHE HHEo] 3% =T T FE ofgoflA A 1EFS o] Fo] FAAH
—% 2 L‘/]E‘r =R 47\]9 SOURcef-A| 2~ Hl (subsystem)ﬂ dH

[SOURCce:]

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

CURRent? [MIN|MAX]

CURRent:
TRIGgered {  <current>|MIN|MAX}
TRIGgered?{MIN|MAX}

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

VOLTage? [MIN|MAX]

VOLTage:
TRIGgered { <voltage>|MIN|MAX}
TRIGgered? {MIN|MAX}

SOURce= ¥% o] FE 719 =°] i CURRentg} VOLTage FW A o] 7]9)
“olH, TRIGgered = AlA glHe] 719 =gch 22() 0% 43 7|9z}
Low—level 719 ==& &gt}

111



H 4 A AUHHOIA F=
SCPI 210 274

o] Ax oA A-&= = 4% 4
o] Aol r BHS FAsk: Hl AFEH = 42 vt Zsy
CURRent {<current>|MINimum|MAXimum|UP|DOWN}

WL o0 B (R QY A oAt EAe) 2 AE EGske] A
UL A 9] Sob A4S e w1 4ol a7l 371 9
o Sokel Pz Wik T2 g o & ok 5 QLS shelwl 71 9
SR

& ], 919 FollA] CURR} CURRENE & tf & &gt} thieab} A%
ARS B AR A bt webA CURRENTeurr Bl Curr o] B4 7§
LT} 71 Hh8] CURIUF CURRENS et 052 vhg A ek,

Fol 7 ¥ HA Aol ok o) AR5 A eapgto] Solghry, o] 2
x}owr 7 BujA ek
2 g% ALl o sk ole] Ao vl S A EAbag gy,
<rell S0 iz wizlsell hal] k- 1 7gatof of & vekiiy
9] oM E 22T <kl B0 9l AF wp iUt 2%
231 g7 ) ek vl el il Al skl ke A g et
(e]: "CURRD.1 ).
2= ([ 1) <ol Bk o) Fo= w57t AEH o)
= UrEHMD}. 25 9y FALY @ BuA) dsunh 9
1) qtell S o] Eﬁl’fib O] B mWeo] Aul Ao
el ot e] e Pt YYo=
BE HEARRS ekl 4] BES 71 so] ) €] 'SCPL 3 o
HIA 2.

)02 %9 719129} Low—level 719127} FR-RUT. 92 7191 =9} vl 7)
Folol = nIZhe st Wof ikl of Fuivh. Wye] sh} ol A
105t gt go] HEE Aol AR ANEE TR Iof Gtk

"SOURce:CURRent:TRIGgered "
"APPLy 35,15 "

4> o Ol
2
L
— -~
NS rlo OELV—‘
A H“*

N

o

Eém]—.

N

Hnml S

zjo:r e
m jgl\l _ﬂl

<
&

ol
rr

25
iz
Y
==
1 dlo
fols
~

i Y o
o rlr 4y
£ 830
h
%
T
g

B
of

SR fo g M o ex 2 @ rlr &
oy rfr e JU R
>;/

mk:‘hr,\ o
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H4d ¥ RO~ F=
SCPI 210 274

=3 28 A (Command Separators)
E2() 53 2ol WY 71 =9t Low—level 7] Y =5 7= ] AR Ut}

"SOURce:CURRent:TRIGgered "

Mu]FE ()2 TU3E FA] A~ (subsystem) W F HH S FESE o AHE-5
w, T3 st 1 E HAsE AU dE 4,

"SOUR:VOLT MIN;CURR MAX
o] W BAAS HUlE 2L Ty F §HolE B 23 24
"SOUR:VOLT MIN"
"SOUR:CURR MAX
FEI} AV RES 7 AHgstol AR 2 2428 (subsystem) ) Y EL
A

AN o T Eol, T B FAel A TEN A ZES E ThAHE
s ko o F7h AR

"DISP:TEXT:CLE;:SOUR:CURR MIN "

MIN 5 MAX o785 A&
pe v o] 4% a2 o4l MINimum 5 MAXImune: A8 5 914
thoolE X v 9R Y gsyth

CURRent {< current>|MIN|MAX}
54 475 Agsks tal MINimums: ARg-sto] A5 Haghew ey
MAXimure: AF-g-8ko] A5t FHoighe= 243
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1]
kd

H4d ¥ UEHO|~ F=
SCPI 210 274

WiARSE A 23]
ESEOE G F7MAA dFE2] v/ 3hs 23 & AdGFUL A&
5o, v 9HE &Y AFE 5 ampsE AT

"CURR 5'
U B e AT w232 st
"CURR?

ok oh o] @A) el B eEE A agtol AujikE 238 5 A%
Y.

"CURR? MAX

"CURR? MIN'
Mg 332 SEHE Xl B FU19 £3| JFE 2 s FHM SES ¢123 1 ot KH
M SEC CoE ol FHM SEOl 20M Lig & AU o2 et 2 E ulolH SEE
8ix| o2 JEIoM = T3] BFS ZUX| ZOtoF UL} Of2{gh J&0| E7tu|et F9 FHM
x| B & W& ol | X5 F S =UoF LT

SCPI 33 gv]dlo]¥]

AAFZF7o) AE5E = P BAL L BEA| <new line> FAFE 5.5 o] of gt}
. IEEE—488 EOI (end—or—identify) WA A= <new line> +AF=Z 32 =W, <new
line> A YA 3 ExE & F2A 7)1 =d AFHEE = A5 U T <Lcarriage return>
Holl <newline> wA7F 2= A X 7Fedyth W 2449 5+ 4 A A SCPI
WY A2s FE MERZ ALY IAUTE <newline> ¥AH= ASCII A% =71 10

Ptk

IEEE-488.2 3% 9%
IEEE—488.2 52 A7, AHA AlE (self—test) U Ae] 83} 22 7|5
S I YHAES oyt 5 HES S EE (M) E AFE A, 4
o7} 4 ~ 5ako| | skt o] ato] Wi A S 7hE = Ut HE 7)Y e Higk
b A v ZH e g U ok ool 2ol MR|2E(;) S AR o]
Mo WHEe R

“*RST; *CLS; *ESE 32; *OPC? »
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H 4 & e{mo|A FHx
SCPI 0] 2914

SCPI Wi/ 4 £33
SCPI ¢loj= 2 73 oA %) o} S w|A] %] o] A}-8-5]
B €42 A ogr),

rlr

2 7k A e dlo]

XKFORPHHS oAb wi /RS Q7 ehs W2 AE A F 5, A g sk
R71HE xgslo] dE] AFEEE BE 103 Eﬂ%ﬂ—% Hkol =]}, MINimum,
MAXimum%! DEFault £} -2 522} w7 S=of] tf 3t S35 wholE Ytk 5
2w 7R ok A 714 9] Hulo (V, A SEC)E‘ E FE QHEUTH =
d AR H 82 A9 A °JL371L dEE 22 AT E A s o® JhEd
ok o WEg 7’%%} ] G5 ARy T}

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

JHE o7 A8 miZi RS Alske o) 3k Zhe A gk (el BUS IMM) &
zzaddste U AREU 23] $9 3F EAE | S Jule ¥
AUtk thgo WL A wiRASFE AL T

TRIG:SOUR {BUS|IMM}

Boolean Y7Hi<~ Boolean sl /i ko] 711} 715101 ko) 231 Abe) = veh
S E 7150 28] A9 AT "OFF" "0"S WobEsIU T 271
o] 4 7] "Nl 1" & WOl E4]I . Boolean AR 252
o) AUFFIE B4 0°0]LH 1S B B B FE Boolean a0
W E AbgE

DISP {OFF|ON}

2X1 oS 21 vfsfH o= 7R 0 2 12 o] ASCIL #-AF A EV) o

ZE 4 U th EAFE S HEEA] Aol gh= Q18R T = 22 w}l’ib‘r TS
2 AZE 3 Frfof FUth 85T fa%xh 1 A}Ol of o} 2} flo] F
H Qg ste] Bt o] A=A AL ST v “égﬂﬁ AR w A

2 A,
DISP:TEXT < quoted string>
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]

AYFA 28-S TEHA717] f8lA= GPIB UEH oI AE B3l AAEA] A A
U T A Eﬂxl’\ﬂ eHFUNE L RE F
device clear WA A7} a1 wf) vlH =) ok T2 f-AF Uk X

o off
£ o

> Ag|lent BASIC—% A}% 3loy, GPIB
< HolF Yt
“CLEAR 705~ |EEE—488 Device Clear
o U5 HHEES CL QulckBASICﬁ— GPIB 4 ¥ glo)v.g| 8] = A}lg-3}o], GPIB
AEFHo|AE F3l A A& Kl YRS HoFyh
“|OCLEAR (705) ~

Lo o o

I om

0o

RS—2329| 4%, <Ctrl-C> ZAIE ELHH IEEE—-488 FX| X5 HAIX[2t ST &0
TAELCHL MR SE7(2 DTR (B0 SHEI| ZH|) A =40[3 A2 FX| X HAIX]

Flof "&'ez dEEurh

£ 217 QIE{H|0| A TS HIBOIA D e 4 YELICH HABTIIE AHOE HEA

7171 ™ol & 3 ol U= "AA QEH 0|~ F+9"S HESI0 GPIB £= RS—232 2IHH0[AE
o2 FMIIMAIL.
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H 4 & A QEHO|A &=
SCPI Z4(SCPI Conformance) &

SCPI £4~(SCPI Conformance) A X
HP E3633A%} HP E3634A #191337]% SCPI 79| "1996.0" HA& ]

[e} =]
t}. o] mEolq QT ehs Be W o] o] A9 FEel WolEol XXk, Baket
2 w87] 914 o] A Aol AE A ekgkLth o AWA o] 5557 ghe

1o
4 T - o Aol oln] A et ¥R o] 7]e 3t 119 EEu

SCPI 2l %%
ohe Eol= AR F 71004 ALgH = SCPI 2 Wejo] A o] g,

DISPlay
[:WINDow][:STATe] {OFF|ON}
[:WINDow][:STATe]?
[:WINDow]: TEXT[:DATA] < quoted string>
[:WINDow]: TEXT[:DATA]?
[:WINDow]: TEXT:CLEar

INITiate[:IMMediate]

INSTrument[:SELect] {OUTPut1l|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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H 4 & A QEHO|A &=
SCPI Z4=(SCPI Conformance) &

SCPI &9l 93 (7%)

[SOURCce]
:CURRent[:LEVel][:IMMediate][:AMPLitude] { <current>|MIN|MAX|UP|DOWN}
:CURRent[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]
:CURRent[:LEVel][:IMMediate]:STEP[:INCRement] {< numeric value>|DEFault}
:CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? {DEFault}
:CURRent[:LEVel]:TRIGgered[:AMPLitude] {< current>|MIN|MAX}
:CURRent[:LEVel]:TRIGgered[:AMPLitude]?[MIN|MAX]
:VOLTage[:LEVel][:IMMediate][:AMPLitude] {< voltage>|MIN[MAX|UP|DOWN}
:VOLTage[:LEVel][:IMMediate][:AMPLitude]?[MIN|MAX]
:VOLTage[:LEVel][:IMMediate]: STEP[:INCRement] {< numeric value>|DEFault}
:VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? {DEFault}
:VOLTage[:LEVel]:TRIGgered[:AMPLitude] {< voltage>|MIN|MAX}
:VOLTage[:LEVel]:TRIGgered[:AMPLitude]?[MIN|MAX]
:VOLTage:PROTection[:LEVel] {< voltage>|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/48A models)
:VOLTage:RANGe {P35V|P60V|LOW|HIGH} (E3647A/49A models)
'VOLTage:RANGe?

STATus

:QUEStionable[:EVENTt]?

:QUEStionable:ENABIe < enable value>

:QUEStionable:ENABIe?

:QUEStionable:  INSTrument [:EVENt]?

:QUEStionable:  INSTrument :ENABIle < enable value>
:QUEStionable:  INSTrument :ENABIle?

:QUEStionable:  INSTrument :ISUMmary<n>[:EVENt]?
:QUEStionable:  INSTrument :ISUMmary<n>:CONDition?
:QUEStionable:  INSTrument :ISUMmary<n>:ENABle < enable value>
:QUEStionable:  INSTrument :ISUMmary<n>:ENABIe?

SYSTem

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

TRIGger

[:SEQuence]:DELay {<  seconds>|MIN|MAX}
[:SEQuence]:DELay?
[:SEQuence]:SOURce{BUS|IMM}
[:SEQuence]:SOURce?
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Hl 47 A IEHO|A &E
SCPI Z4=(SCPI Conformance) &

o*xloil E3dst Hd

& WY AT H71E f8 5Hs] wetE HF Y o] A2 SCPI 279
"1997 o" lcﬂzjoﬂb 5] A FFUTh 18y o] W52 SCPI 2Tl wef 12
rE|glom ZFo|A Ao RE Wy 7 7S wEyth
H] SCPI ¥%

APPLYy {< voltage>|DEF|MIN|MAX>}[,{<
APPLy?

CALibration
:COUNTt?
:CURRent[:DATA] <  numeric value>
:CURRent:LEVel {MIN|MID|MAX}
:SECure:CODE < new code>
:SECure:STATe {OFF|ON},<code>
:SECure:STATe?
:STRing < quoted string>
:STRing?
:VOLTage[:DATA] <  numeric value>
:VOLTage:LEVel {MIN|MID|MAX}
:VOLTage:PROTection

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

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

SYSTem
:LOCal
:REMote
:RWLock

current>|DEF|MIN|MAX}]
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Hl 47 A IEHO|A &E
|IEEE-488 =4(IEEE-488 Conformance) M &

IEEE-488 ¥4 (IEEE-488 Conformance) A X

ATN
IFC

REN
SRQ

FAXE EB

DCL
EOI

GET
GTL
LLO
SDC
SPD
SPE

StER0 ME 3N

Attention

Interface Clear

Remote Enable

Service Request Enable

Device Clear

End or Identify

Group Execute Trigger
Go To Local

Local Lockout
Selected Device Clear
Serial Poll Disable
Serial Poll Enable

IEEE-488 35 ¥@Y

*CLS

*ESE < enable value>
*ESE?

*ESR?

*IDN?

*OPC

*OPC?

*PSC {0|1}
*PSC?

*RST

*SAV {1]2]3|4|5}
*RCL {1]2]3|4|5}
*SRE <enable value>
*SRE?

*STB?

*TRG

*TST?

*WAI
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L5 WA=



L5 vl A A]

e AYHAEFIFO) WAz A YT W A3 A3d /7 AHARE %
Ayt 94 IEFlo] AR 9] o {7 A Y- YT ARt 71 el Q=
LFE B ¢leW ERROR SA7|7F AA W @577 A 914Utk @ 577 Ay e

et} o A H g7 oA w A7) g

20717 9 77 2Ashd 7ol A% v e o /7 OFE H2Y o) &

—350, "Queue Overflow"Z vFA YT AFEA7F t) 7| DollA 7= #7317 #o
= 25771 9 o] A syt AR F ti71ES oS W e FUF
AR ke A AL T FV) = 47 AEH oA E4) +0 "No error'2 &3}
7tk A sdol] "NO ERRORS" & A1 Ut}

Q5 t7] 4 *CLS (ol A=) B3 e A dde Aoy A A3
o t719S glole @77 A Th
#1 ~RSTMEE BF) BF22= 2F H7|E0| XXX @ZEUC

HHE 28

ALTFIL A7 28 B olod (Local) 712 o] Adw
S840 % FEobhh

22 QIE{H 0|2 28:
SYSTem:ERRor? E |G FILIS @B E AT X2

S1291 e b A (2 A9 dolie A4 80471 s

-102, “‘Syntax error i
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& 2E MAIX|

= =
0

02 o
o
du

A9 2%

-101 Invalid character
W EAAo A FasHH] o EAF 2
ol #, %, % F2 A7 EA%E T AF UL
o]: OUTP:STAT #ON

Qg Uh W 719 s v

-102 Syntax error
By FAANA FEA S TRo| WAH UG B Sg o
ot Flol Fuo] Fojzke & Azt

o]: VOLT.LEV ,1

i
ke
Ho,

-103 Invalid separator
W BAAeIA RS G B WARAG R, AVFE, T
T oA HEES S AE DA FHS AR 5 AS

o]: TRIG:SOUR,BUS or APPL 1.0 1.0

-104 Data type error
By B S AL
FAE AGPE F JdFYT B ‘E&Eﬂﬂ a5 ?J‘%E}.

-105 GET not allowed
1% A3 E8) A (Group Execute Trigger:GET) 7} & 414 oA & &5
A] k5T

-108 Parameter not allowed

o] 710l ek Be o] v Ao A g e o] ol
QI QAL 5 E WobolX) ek Bl M7k F7hE 9S4 9l
Yk,

o:  APPL? 10

-109 Missing parameter

ol 71t E ARk AL o) WA AR o) WYl e
w7 S o)Ak Ak A ok,

o). APPL
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-112

-113

-121

-123

-124

-128

-131

-134

-138

g 2F HAIX]|

Program mnemonic too long

&85 = A 12480 B2 F27F 50 9l ¥R du7E A E dE U

Undefined header
AAdTF71l fF-askA &

%A% Ao} A Sl
¢]: TRIGG:DEL 3

Invalid character in number

%ol A5 gLt AHgA7 §g e A

A 3 o) it e ok
T

390 AXE
QeI S S A

&% 7195 2.

AR oz AP E SANA R e Bk wH s,

of: *ESE #B01010102

Numeric overflow

A7} 32,000 B}y & &; w7 AA = 5y

Too many digits
7heell A8 0% E3katel 2554e)F ¥

Numeric data not allowed

2L 7 et S s} 5

o: DISP:TEXT 123

Invalid suffix

S} v R el A v]o} 7k B 4 Y H 9

F AFYTL
o|: TRIG:DEL 0.5 SECS

Suffix too long

Fith Avlolo A48 2% QRS

S} TR vofel U B BA7} Eof e

Suffix not allowed

Aulo) & WolZolA] obi= At Wi Fof] Hujo) 7t A E S U T
o: STAT:QUES:ENAB 18 SEC (SEC is not a valid suffix).
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-141

-144

-148

-151

-158

-160 to -168

-170 to -178

-211

-213

5% 2F HAIX|
#2227

>

Invalid character data
A HlolH Q4o FashA] &2 TAF IAY FaE B Q47 s H e

sh4) gheuit.

Jdo
Fo{r

Character data too long
R REICEN E SRR 2 ey

Character data not allowed

FAGoIL S vl AR5 S A A AR 47E 2 E gl g e vl
GBS solste] GRS AHSAEAT Sobr AL,

o] DISP:TEXT ON

Invalid string data

FEA e Aol £AH AT Aeug
=7 Slsk AL 2.

o: DISP:TEXT 0OON

7!

g enene Bael

ftlo

3

String data not allowed

W) 854 g BALo] FAH AU ARF B2 Flsto]
oS £ S AP Sk EA SoluilAle,

o: TRIG:DEL 'zero'

kel

Jo

Block data errors

AAFF7)E 85 vloe1F WolFol kit

Expression errors

AATF7)E 48 BAA G wol5olA et

Trigger ignored

IE 23 Eg 7 (Group Execute Trigger:GET) T+ *TRG7} FAlE o E
277} A H G ek vl 2ol e Eel ) g HEsk A, e B
KAl 2~ " (subsystem) ©] INITEIMM] W& 02 AJZE QE=A] FI3H A 2.

Init ignored
INITiate & o] FAHAAIRE o]n] Z4o] MgPFo| B2 AaYst 5= g5t
] A2 (device clear) = HUl J18 $20 S & A7 L35

ZEE TFEAA 2.




-221

-222

-223

-224

-330

-350

-410

g 2F HAIX]|

Settings conflict
FET T2 volE] L2t s ot A 3 4

AlF U

u)
=)
St
=2
>,
o2,
il
%

Data out of range
ZAF v 7S gho] FE o] thal frash Mol E HlolwEyth
o: TRIG:DEL -3

Too much data

B o] A E Gl o 7 Zo] 7} 40AFE d 7] wjHol A3
©] @ F+= CALibration:STRing & of| 4] WAl SE 2= 9

oz
]
¥
30,

Illegal parameter value

ol tha) fi g AEakato] ol
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Self-test failed

47 QI Fo] o ALFa7]2 st A Al (self—test) o] A3skAFH
(TST? ¥3). o] &7 2Joll%= st o2 574 2l A4 (self—test) 275 KLY
AFHTE 129 HO|X|| "XtH| AR (Self-Test) 2F"E HESHIAI2.

Queue overflow

LAY *CLS CdEl Alw) B8 = Aaskd A5y

Query INTERRUPTED

dlolel 2 &8 B¥ol Bul= Yio] FAlEgl o E8 By o] ¥H o o
olE7F 5of Utk (o] A HolE el HA & & §l). A& LAY *RST (A4
) BEs Ads F9 HH7E AU
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-420 Query UNTERMINATED
AL TF717F $38l R 5 (5, JHHA | AE
A HR ot "oy E &8 Wz A3t
S1, APPLY ¥ (dlo]| 5 & A sHA] &
olE|Z ¢]7] 9l&ll ENTERES A3 3S 4 Q&5 th

i

-430 Query DEADLOCKED
=9 w3 o) v]s) U5 @ dHolHE sk Wil FAESNeH, Y HHE
E Bk B e AL dolest BE f-a5U

-440 Query UNTERMINATED after indefinite response
ADN? W& By A ol 4] mhA e 23] B golofof gich

o *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

o2 Al WES RS—232 AEH o] Ao Ant 3Ttk SYSTem:LOCal,
SYSTemREMote, and SYSTem:RWLock

521 Input buffer overflow
522 Output buffer overflow
550 Command not allowed in local

RS—232 QIE|#lo] ~ 2 8, o} ¥ H & wu)7] ol @4 SYSTem:REMote 3
%< Aaslof gt
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800

801

Outputs coupled by track system
o] 9.5 A% B} ofn] AHgTbso] H A4S S
AF PEL 29S AT ol AHEEEOR

Outputs coupled by trigger subsystem
o] /T Yol oln] AZHE FF AT REE AT wEE AL
AF WES 437) 98] AL FH7E A TFs 0 B Aol 2 AZ

™o a-—=

o efiAlsoF itk
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H 5 & 2F HAIX|
A HIAE(Self-Test) 28

AA) 8] 2 E (Self-Test) &5

T R E AA HAE (seli-tes) Fol B 5 Gl A9 e ek %
AT G2 M2 B2 E FReHIA L.

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/0 processor does not respond
626 I/0 processor failed self-test
630 Fan test failed

631 System DAC test failed

632 Outputl hardware test failed
633 Output2 hardware test failed
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701

705
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O QR WYF WA 5 g A
2% Heaiie
Cal security disabled by jumper
29 2t 7)550) AT el i Aol ofof 15 e A o) &
T AddFgAlel 35719 Hete] sl A= S A str] $la S
702 Cal secured
AAFH717 142 = A== Bk dEY T
703 Invalid secure code
AATF/Y WS AASAL Bk MYsel D @ ) fas 4o w1
QFFETF FAH YU AT E M A ] A 23 FAF 1
o ;=2 Abgalo] AAFF 9 Bl shAlsholok Fich mal = A
Az 8 BARAA 7 zdvnk
704 Secure code too long
12745 | Bt =7 A gl
Cal aborted
A= w AL Add 7|2 FEA 42 A& (device clear) S BU 7}
AZ719 24/94 A& HAshd Sy
Cal value out of range
574 w7 gk(CALibration:VALue )o] &4l =74 7153 Wl FaskA &
FHo] wgo] FHEHAFTUL

U
%8S wAsh= ¥ OUTP OFFE Ho] 4

706

708

712

Cal output disabled
T °

WAF
Bad DAC cal data
=74 DAC 2% %l(CAL.VOLT T+ CAL:CURR)©]
217k sk A28 g A2t vl e el 213X

o] o
442

of 7]
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713

714

717

718

740

741

743

744

745

746

747

748

749

754

755

5% 2F HAIX|
uy R

Bad readback cal data

A E F = (readback) A ZH(CAL:VOLT =+ CAL:CURR)©] ¥ 2o &X]
HUT) o] o#| 7 HAEhE A2 g A v F A v ol A E X ¢
2ol FlsHIAl 2.

Bad OVP cal data
TASE A W A7 HLE Hloj kst o] ol 7b et Al W A
H 3] w gof] A=A 5ol Tl ek Al .

rlr

Cal OVP status enabled

At BT e AR s ol HsUYh S s A
S OFF& A4 djof gyt

o
o
o
ol\
)
Y
o2

Gain out of range for Gain Error Correction

DAC o] 5o] el E Blojgyth =90 gyt

Cal checksum failed, secure state

Cal checksum failed, string data

Cal checksum failed, store/recall data in location 1
Cal checksum failed, store/recall data in location 2
Cal checksum failed, store/recall data in location 3
Cal checksum failed, DAC cal constants

Cal checksum failed, readback cal constants

Cal checksum failed, GPIB address

Cal checksum failed, internal data

Cal checksum failed, store/recall data in location 4

Cal checksum failed, store/recall data in location 5
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o] Aol 528 o= WindowsD 3.10]1} Windows" 95 %= Windows™ NT 4.0
S A 3ak= PColA A8 w9l o GPIB(IEEE 488) Hi= RS—2320) 4 AFgg+
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C/C++% oAl =29
&9l C L2 ool LE IO 415w 5

Ut} o] &2 g of o= VISA 7|5 2.2 A=) SCPI 9

o]
oft
o
>
ofo

ol
rlr
ok
rE

ol el lom oF ZaAE YT ¥l R] ok /09 @7 E 2] z}A|sH
82 Agilent Technologies VISA AFZ X AHME 30 A 2.

022 C T2 o= T2 AE G "QuickWin $8XZ 2 13H"S ALE51=
MicrosoftD Visual C++ W7 1525 /\]-%01-01 2o oy wrg mdy)
IZAE §3 "Windows 32 $EIZZ TH"S AE3=C++ HA 4x EE5H.0S
A3 O"\‘/]E‘r "Vlsa 1ib" (WmdowsD 3.1) =+ visa32.lib (WmdowsD 95/
NT) ¢} "visa.h" L& libZE o]Fsta /N g EE & L3A|Ak T},
AHFA © Z cilvxipnp\win(win95 B=+ winnt)\lib\msc ¥} c:\vxipnp\win (win95 B=+=

winnthinclude T E 2] o)l A o] 23t 3}l & 2HS- 4= Q15 th

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 O 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 */
OpenPort();

*/

*/

*

*

CtE Hlolx|oll A&
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/* 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: "GPIBO::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 */

CHS ol xloll Al
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void

void

M6 38=20H
C/C++R Ofx| =23

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

}

else{ /* For use with COM2 port, use "ASRL2::INSTR" address format */
strepy(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(lbGPIB)
SendSCPI("System:Remote");

SendSCPI(char* pString)
char* pdest;

strcpy(commandsString,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");
strepy(pString,ReadBuffer);

ClosePort()
[* Close the communication port */

viClose(power_supply);
viClose(defaultRM);

Cl= mHolxloll A%
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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() ) ;
}
z2e| &
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Excel 974 oA =219

o] Aoji= AQTF7)Z AoI5H7] 98 Excel Macros (Visual Basic” for
Applications) = A}-g-3}o] 243k o #] L7 7 Mo| == 5]o] Q&5 ExcelS A
S3tH AZHEAE Qbef| Gl A 7hE Fete] AAFHVIE A S SHS
HTAAEe| 7158 4 U tha dlo)R 2 o= A A3 w7 @A Abe] o] A}
o] 545 & YepHYT o] oolA = AAAEA 11719 [eE ¢la, deF
F715 18 Ao 22 3 oy ARHE HUTh A/ a2 Az
AEQ] At Aol 71F= o] Slzyt.

oIl ol o] B E HH tho] 2= EAE YeR Y] S8l 141 Flo] R F-E Al &st= oA
mZ=-j2Mo| 2} TR0 ARE & F YFHth(Agilent ¥-F W 19011214, A 322 -3
W3 MUR160, Motorola— Co.).
A | B | ¢ | o | E | F | @ | H
1
2 Diode |
3
4 ¥oltage Current
b 0.6]_0,00677]
6 0.62 001072
7 0.64 001591
8 0.66 002267
9 0.68 003158
10 0.7 004313
11 0,72 0,05803
12 0,74 007680 )
13 0,76 0,09988
14 0.78 0,12933
15 0.8 016678
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E(Command) &5 Mg} A AlS S5l A B3Z2 =134t}
"CommandButton 1" 73 A7} THEo] AUt} w3 o] 52 WM AW 1 WhFofA] 2
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)3} A7 velbg U o) 24 (Properties) tha} Z#kel| A " (0] &) "2} "Caption" S
"Diode"= W17t A A4¢] "Voltage"e} A B49] "Current"g ¢ & sko] tho]
2= EAo] th3l of| 2 A 83 Syt Al A5l 0.62 At} Al A5 A1S
7441 0.02% S7HA1Z) ghs d g ste] A A159] 3hS 0.8= WY th
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Gtk 7t 141 Hol X R AlE = EAE 8T o] RES QlE
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TES WA I

A2 E Aaste W Excel ZO. 2 HEof 714 ti3} Axlel A Bj3=2 A3 (run
macro) 55 A Estil AR o] 55 AHF F A& (un) G5 SHIUT A
dTF71e Aol 358 FHE ALGHL I ES] Y-S et dAEZ
FFFUL 2 A & AF77F SH ] FAAE] 7IEH YT

F o] 9AE "Diode" BES WAMNAI Q. REol+ e 83 22 4
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Diode Macro

' 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 | 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

For1=5To 15

SendSCPI "Volt " & Str$(Cells(l, 1))
Cells(l, 2) = Val(SendSCPI("Meas:Current?"))
Next |
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, "GPIBO::" & 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

CI= Holxjofl A%
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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 SendSCPIl(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

commandsString = command & Chr$(10) ' The instrumented by linefeed
ErrorStatus = viWrite(power_supply, ByVal commandString, Len(commandsString), _
actual)
CheckError "Can’'t Write to Device"
If bGPIB = False Then
delay 0.5
End If
If InStr(commandsString, "?") Then
ErrorStatus = viRead(power_supply, ByVal ReadBuffer, 512, actual)
CheckError "Can't Read From Device"
ReturnString = ReadBuffer
crlfpos = InStr(ReturnString, Chr$(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

Z2Yo| &
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Windows 3.1 Moi2

' This routine requires the file VISA.dIL. 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.

DeclareFunctionviOpenDefaultRMLib"VISA.DLL"Alias"#141"(viDefaultRMAsLong)AsLong

Declare Function viOpen Lib "VISA.DLL" Alias "#131" (ByVal viDefaultRM AsLong, 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 MAHZ

' Additional declations for VISA32.DLL are usally in file visa32.bas under
' c:\wxipnp\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.dIl" (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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Service Information

This chapter contains procedures to verify that the power supply is operating normally
and is within published specifications (See page 159). The power supply must pass
the complete self-test before calibration or any of the verification or performance tests
can be performed. If the supply fails any of the tests or if abnormal test results are
obtained, refer to the troubleshooting hints in this document. This chapter has three
main sections for:

* Returning a failed power supply to Agilent Technologies for service or repair
* Operating Checklist, on page 167
* Types of Service Available, on page 168
* Repacking for Shipment, on page 169
» Electrostatic Discharge (ESD) Precautions, on page 170
» Surface Mount Repair, on page 170
* To Replace the Power-Line Fuse, on page 170
» Troubleshooting Hints, on page 171
+ Self-Test Procedures, starting on page 172
* General Disassembly, on page 174
* Verification & performance test procedures and calibration procedure
* Recommended Test Equipment, on page 175
* Test Considerations, on page 176
* Operation Verification and Performance Tests, on page 176
* Measurement Techniques, starting on page 177
» Constant Voltage (CV) Verifications, starting on page 179
* Constant Current (CC) Verifications, starting on page 185
* Common Mode Current Noise, on page 189
» Performance Test Record for Your Power Supply, starting on page 190
+ Calibration Reference, on page 192
* General Calibration/Adjustment Procedure, starting on page 193
* Calibration Record for Your Power Supply, starting on page 198
+ Calibration Error Messages, on page 199

* Replaceable parts list, component locator diagram, and schematics
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Operating Checklist

Before returning your power supply to Agilent Technologies for service or repair
check the following items:

Is the Power Supply Inoperative?
O Verify that the ac power cord is connected to the power supply.
O Verity that the front-panel power switch has been pushed.
O Verify that the power-line fuse is installed and not open (See page 20):
O Verify the power-line voltage setting.
See "If the Power Supply Does Not Turn On" on page 20.

Does the Power Supply Fail Self-Test?
O Verify that the correct power-line voltage is selected.

See "If the Power Supply Does Not Turn On" on page 20.
O Remove all load connections to the power supply.

Ensure that all terminal connections are removed while the self-test is
performed.
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Types of Service Available

If your power supply fails within three years of original purchase, Agilent
Technologies will repair or replace it free of charge. If your unit fails after your three
year warranty expires, Agilent Technologies will repair or replace it as a very
competitive price. Agilent will make the decision locally whether to repair or replace
your unit.

Standard Repair Service (worldwide)

Contact your nearest Agilent Service Center. They will arrange to have your power
supply repaired or replaced.

Express Exchange (U.S.A. only)

You can receive a replacement power supply via overnight shipment for low
downtime.

1 Call 1-800-258-5165 and ask for ‘‘Express Exchange.”’

* You will be asked for your shipping address and a credit card number to guarantee
return of your failed power supply.

+ Ifyoudo not return your failed power supply within 45 days, your credit card will
be billed for a new power supply.

+ Ifyou choose not to supply a credit card number, you will be asked to send your
failed unit to a designated Agilent Service Center. After the failed unit is received,
Agilent will send your replacement unit.

2 Agilent will immediately send a replacement power supply to you via overnight
shipment.
* The replacement unit will have a different serial number than your failed unit.

+ Ifyoucannotaccept anew serial number for the replacement unit, use the Standard
Repair Service option described above.

+ Ifyour failed unit was ‘‘in-warranty,’’ your replacement unit continues the original
three year warranty period. You will not be billed for the replacement unit as long
as the failed unit is received by Agilent.

+ Ifyour three year warranty has expired, Agilent will bill you for the power supply
exchange price - less than a new unit price. Agilent warrants exchange units against
defects for 90 days.
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Repacking for Shipment

For the Express Exchange Service described on the previous page, return your failed
power supply to the designated Agilent Service Center using the shipping carton of
the exchange unit. A shipping label will be supplied. Agilent will notify you when
your failed unit has been received.

If the instrument is to be shipped to Agilent for service or repair, be sure to:

+ Attach a tag to the power supply identifying the owner and indicating the required
service or repair. Include the instrument model number and full serial number.

* Place the power supply in its original container with appropriate packaging
material.

» Secure the container with strong tape or metal bands.

If the original shipping container is not available, place your unit in a container which
will ensure at least 4 inches of compressible packaging material around all sides for
the power supply. Use static-free packaging materials to avoid additional damage to
your unit.

Agilent Technologies recommends that you always insure shipments.
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Electrostatic Discharge (ESD) Precautions

Almost all electrical components can be damaged by electrostatic discharge (ESD)
during handling. Component damage can occur at electrostatic discharge voltages as
low as 50 volts.

The following guidelines will help prevent ESD damage when serving the power
supply or any electronic device.

» Disassemble instruments only in a static-free work area.

» Use a conductive work area to dissipate static charge.

» Use a conductive wrist strap to dissipate static charge accumulation.
* Minimize handling.

+ Keep replacement parts in original static-free packaging.

+ Remove all plastic, styrofoam, vinyl, paper, and other static-generating materials
from the immediate work area.

» Use only anti-static solder suckers.

Surface Mount Repair

Surface mount components should only be removed using soldering irons or
disordering stations expressly designed for surface mount components.

Use of conventional solder removal equipment will almost always result in permanent
damage to the printed circuit board and will void your Agilent Technologies factory
warranty.

To Replace the Power-Line Fuse

The power-line fuse is located within the power supply’s fuse-holder assembly on the
rear panel (see page 22). See page 20 to check the rating of power-line fuse and replace
with the correct one for your power supply.
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Troubleshooting Hints

This section provides a brief check list of common failures. Before troubleshooting
or repairing the power supply, make sure that the failure is in the power supply rather
than any external connections. Also make sure that the power supply is accurately
calibrated. The power supply’s circuits allow troubleshooting and repair with basic
equipment such as a 6%4-digital multimeter.

Unit Reports Errors 740 to 750

These errors may be produced if you accidentally turn off power of the unit during a
calibration or while changing a non-volatile state of the instrument. Recalibration or
resetting the state should clear the error. If the error persists, a hardware failure may
have occurred.

Unit Fails Self-Test

Verify that the correct power-line voltage setting is selected. Also, ensure that all
terminal connections are removed while the self-test is performed. Failure of the DAC
U20 on the PC board will cause many self-test failures.

Bias Supplies Problems

Check that the input to the voltage regulators of the bias supplies is at least

1V greater than their output. Circuit failures can cause heavy loads of the bias supplies
which may pull down the regulator output voltages. Check the voltages of bias
supplies as tabulated below.

Table A-1 Bias Supplies Voltages

Bias Supply Minimum Maximum Check At
+5V Floating +4.75V +5.25V U14 pin 2
-5.1V Floating -4.75V -5.25V Anode of CR15
+15V Floating +14.25V +15.75V Anode of CR139
-15V Floating -14.25V -15.75V Cathode of CR140

Some circuits produce their own local bias supplies from the main bias supplies. Be
sure to check that these local bias supplies are active. In particular, the ADC (analog-
to-digital converter), ac input, and front panel sections have local bias supplies.
Always check that the power supplies are free of ac oscillations using an oscilloscope.
Failure of bias supplies will cause many self-test failures.
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Self-Test Procedures

Power-On Self-Test

Each time the power supply is powered on, a set of self-tests are performed. These

tests check that the minimum set of logic and measurement hardware are functioning
properly. Failures during the power-on self-test utilize error codes 601 through 604
and 624 through 632.

Complete Self-Test

Hold any front panel key except the “View’* key for more than 5 seconds while turning
on the power to perform a complete self-test. The power supply beeps when the test
starts. The tests are performed in the order shown below.

Front Panel Does not respond The main controller U17 attempts to establish serial
communications with the front panel controller U1 on the front panel board. During
this test, the U1 turns on all display segments. Communication must function in both
directions for this test to pass. If this error is detected during power-on self-test, the
power supply will beep twice. This error is only readable from the remote interface.

RAM read/write failed This test writes and reads a 55h and AAh checker board
pattern to each address of ram U11. Any incorrect readback will cause a test failure.
This error is only readable from the remote interface.

A/D sync stuck The main controller issues an A/D sync pulse to U17 and U16 to
latch the value in the ADC slope counters. A failure is detected when a sync interrupt
is not recognized and subsequent time-out occurs.

A/D slope convergence failed The input amplifier is configured to the measure zero
(MZ) state in the 10 V range. This test checks whether the ADC integrator produces
nominally the same number of positive and negative slope decisions (£10%) during
a 20 ms interval.

Cannot calibrate rundown gain This test checks the nominal gain between
integrating ADC and the U17 on-chip ADC. This error is reported if the procedure
can not run to completion due to a hardware failure.
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Rundown gain out of range This test checks the nominal gain between the
integrating ADC and the U17 on-chip ADC. The nominal gain is checked to +10%
tolerance.

Rundown too noisy This test checks the gain repeatability between the integrating
ADC and the U17 on-chip ADC. The gain test (606) is performed eight times. Gain
noise must be less that +64 Isb’s of the U17 on-chip ADC.

Serial configuration readback failed This test re-sends the last 3 byte serial
configuration data to all the serial path (SERDAT, SERBCK, SERCLK). The data is
then clocked back into U16 and compared against the original 3 bytes sent. A failure
occurs if the data do not match. This tests checks the serial data path through U29.

Unable to sense line frequency This test checks that the LSENCE logic input U17
is toggling. If no logic input detected, the power supply will assume a 50 Hz line
operation for all future measurements.

I/0 processor did not respond This test checks that communications can be
established between U17 and U7 through the optically isolated (U9 and U10) serial
data link. Failure to establish communication in either direction will generate an error.
If this condition is detected at power-on self-test, the power supply will beep and the
error annunciator will be on.

1/0 processor failed self-test This test causes the earth referenced processor U7 to
execute an internal, ram test. Failure will generate an error.

Fan test failed This test checks if the fan current is flowing. If the current is not
detected at power-on self-test, the power supply will beep and the error annunciator
will be on. Fan test fail could likely induce overtemperature condition in the power

supply.

System DAC test failed This test checks if the DAC hardware is functional. The
main controller U17 sends a reference voltage data to DAC and converts the DAC
output to digital data to see if the digital data is within a valid range.

Hardware test failed This test checks the status of voltage and current error
amplifiers for the power circuit. If both amplifiers are not operational, the power
supply will beep and the error annunciator will be on.
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General Disassembly
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Recommended Test Equipment

The test equipment recommended for the performance verification and adjustment
procedures is listed below. If the exact instrument is not available, use the accuracy
requirements shown to select substitute calibration standards. If you use equipment
other than that recommended in Table A-2, you must recalculate the measurement
uncertainties for the actual equipment used.

Table A-2 Recommended Test Equipment

Instrument Requirements Recommended Model Use

GPIB controller Full GPIB or RS-232 Agilent 82341C interface Programming and readback
capabilities card or equivalent accuracy

Oscilloscope 100 MHz with 20 MHz Agilent 54602B Display transient response and
bandwidth 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 10503 A if | Measure rms ripple & noise

the 10502A is not available. [(CV PARD, CC PARD)
BNC (Female) Isolated Ground. Pomona Model 5148 Measure rms ripple & noise
Bulkhead Receptacle |Nominal impedance: 50 Ohm (CV PARD, CC PARD)

Split Ferrites

For use with round cable

Steward Co. 28A2029-0A0

Noise coupling reduction

Digital Voltmeter Resolution: 0.1 mV Agilent 34401A Measure dc voltages
Accuracy: 0.01%
Electronic Load Voltage Range: 240 Vdc Agilent 60503B Measure load and line

Current Range: 10 Adc
Open and Short Switches
Transient On/Off

regulations and transient
response time.

Resistive Loads (Ry)

(2.7Q,150 W/13.5 Q, 150 W)!
(43.8Q,300 W/120 Q, 300 W)?
(1.6 Q, 300 W/8.0 Q, 300 W)°
(25 Q, 300 W/75 Q, 300 W)

Measure ripple and noise

Current monitoring
Resistor (Shunt) - Ryyg

0.01 Q,0.1%)"

ISOTEK Co. Model: A-H or
equivalent

Constant current test setup

Current monitoring
Resistor (Shunt) - Ry

0.2 Q250 W, 0.1%)"

ISOTEK Co. Model: RUG-Z
or equivalent

Measure current rms ripple &
noise

* To find the accurate resistance, it is recommended to use a current monitoring resistor after calibration.
TE3646A model, 2E3647A model, 3E3648A model, *E3649A model.

175

3
o
=3
3
Q
=4
o
=]




Appendix Service Information
Test Considerations

Caution

Test Considerations

To ensure proper power supply operation, verify that you have selected the correct
power-line voltage prior to attempting any test procedure in this chapter. See page 21
for line voltage conversion.

Ensure that all connections of terminals (both front panel and rear panel) are removed
while the power supply internal self-test is being performed.

For optimum performance verification, all test procedures should comply with the
following recommendations:

» Assure that the calibration ambient temperature is stable and between 20°C and
30°C.

» Assure ambient relative humidity is less than 80%.

* Allow a 1-hour warm-up period before verification or calibration.

» Use short cables to connect test set-ups.

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
To assure that the power supply is operating properly, without testing all specified
parameters, perform the following test procedures:

* Perform the power-on self-test and check out procedures on page 18.
(See "Self-Test" on page 58 for more information)

* Perform the Voltage Programming and Readback Accuracy test, and the Current
Programming and Readback Accuracy tests in this document.

Performance Tests

The following sections provide test procedures for verifying the supply’s compliance
with the specifications listed in Table 8-1, "Performance Specifications," on page 159.
All of the performance test specifications and calculated measurement uncertainties
are entered in the appropriate Performance Test Record Card for your specific model.
You can record the actual measured values in the column provided in this card.

If you use equipment other than that recommended in Table A-1, you must recalculate
the measurement uncertainties for the actual equipment used.
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Measurement Techniques

Setup for Most Tests
Most tests are performed at the front terminals as shown in Figure A-1. Measure the
dc voltage directly at the (+) and (-) terminals on the front panel.

-

DVM
or RMS
VOLTMETER -

o

ELECTRONIC LOAD

O+

(CC TESTS)

(CV TESTS)

O+ DVM,
Scope, or
- RMS

S

POWER SUPPLY
UNDER
TEST

O

¥

\

J

Figure A-1 Performance Verification Test Setup

Current-Monitoring Resistor
To eliminate output current measurement error caused by the voltage drops in the
leads and connections, connect the current monitoring resistor between the (-) output
terminal and the load as a four-terminal device. Connect the current-monitoring leads
inside the load-lead connections directly at the monitoring points on the resistor

element (see Ry in Figure A-1).
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General Measurement Techniques

To achieve best results when measuring load regulation, peak to peak voltage, and
transient response time of the power supply, measuring devices must be connected
through the hole in the neck of the binding post at (A) while the load resistor is plugged
into the front of the output terminals at (B). A measurement made across the load
includes the impedance of the leads to the load. The impedance of the load leads can
easily be several orders of the magnitude greater than the power supply impedance
and thus invalidate the measurement. To avoid mutual coupling effects, each
measuring device must be connected directly to the output terminals by separate pairs
of leads.

/

QUTPUT TERMINAL

/@
&
BR

o | e
TO MONITORING
TO LOAD OR DEVICE
[Front Panel (Side View)] CURRENT (Rear Panel) j
RESISTOR

N

Figure A-2 Front/Rear Panel Terminal Connections

Electronic Load

Many of the test procedures require the use of a variable load resistor capable of
dissipating the required power. Using a variable load resistor requires that switches
should be used to connect, disconnect, and short the load resistor. An electronic load,
ifavailable, can be used in place of a variable load resistor and switches. The electronic
load is considerably easier to use than load resistors. It eliminates the need for
connecting resistors or rheostats in parallel to handle power, it is much more stable
than carbon-pile load, and it makes easy work of switching between load conditions
as is required for the load regulation and load response tests. Substitution of the
electronic load requires minor changes to the test procedures in this chapter.

Programming

Most performance tests can be performed from the front panel. However, an GPIB or
RS-232 controller is required to perform the voltage and current programming
accuracy and readback accuracy tests.

The test procedures are written assuming that you know how to program the power
supply either from the front panel or from an GPIB or RS-232 controller. See “Output
Setting and Operation Commands”, starting on page 81 for complete instructions on
remote programming.

178



Appendix Service Information
Constant Voltage (CV) Verifications

3
o
=3
3
Q
=4
o
=]

Constant Voltage (CV) Verifications

Constant Voltage Test Setup

If more than one meter or if a meter and an oscilloscope are used, connect each to the
(+) and (-) terminals by a separate pair of leads to avoid mutual coupling effects. Use
coaxial cable or shielded 2-wire cable to avoid noise pick-up on the test leads.

Table A-3 Verification Programming Values

Low voltage | High voltage Low voltage | High voltage
Lafere) range range PR range 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

Voltage Programming and Readback Accuracy

This test verifies that the voltage programming and GPIB or RS-232 readback
functions are within specifications. Note that the readback values over the remote
interface should be identical to those displayed on the front panel.

You should program the power supply over the remote interface for this test to avoid
round off errors.

1 Turn off the power supply and connect a digital voltmeter between the (+) and (-)
terminals of the output to be tested as shown in Figure A-1.

2 Turn on the power supply. Select the output to be tested and the high voltage range
(20V/1.5A)Jr and then enable the output by sending the commands:

INST:SEL {OUT1|0OUT2}
VOLT:RANG P20V (E3646A4 model)
OUTP ON

3 Program the output voltage to 0 volt and current to full scale rated value
(1.5A)f by sending the commands:

VOLT O
CURR 1.5 (E3646A4 model)

4 Record the output voltage reading on the digital voltmeter (DVM). The reading should
be within the limit of (0 V £ 10 mV) for outputl or (0 V £ 25 mV) for output2. Also,
note that the CV, Adrs, Limit, and Rmt annunciators are on.

fFor E3646A model, and see Table A-3 for other models.
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Readback the output voltage over the remote interface by sending the command:
MEAS:VOLT?

Record the value displayed on the controller. This value should be within the limit of
(DVM £5 mV) for outputl or (DVM £25 mV) for output2.

Program the output voltage to full scale rated value (20 V)T by sending the command:
VOLT 20.0 (E3646A4 model)

Record the output voltage reading on the digital voltmeter (DVM). The reading should
be within the limit of (20 V £20 mV)* or (60 V £ 40mV)** for outputl, or (20 V £
45 mV)* or (60 V + 85mV)** for output2.

Readback the output voltage over the remote interface by sending the command:
MEAS:VOLT?

Record the value displayed on the controller. This value should be within the limit of
(DVM £ 15 mV)* or (DVM £ 35mV)** for outputl, or (DVM £ 45 mV)* or (DVM
+ 85 mV)** for output2.

Repeat steps (1) through (10) for the other output.

CV Load Effect (Load Regulation)

This test measures the change in the output voltage resulting from a change in the
output current from full to no load.

Turn off the power supply and connect a digital voltmeter between the (+) and (-)
terminals of the output as shown in Figure A-1.

Turn on the power supply. Select the output to be tested and the high voltage range
ov/1 .SA)T, enable the output, and set the display to the /imit mode. When the displa¥
is in the limit mode, program the output current to the full scale rated value (1.5A)
and the voltage to the full rated value (20.0 V)T.

Operate the electronic load in constant current mode and set its current to the (1.5
A)'. Check that the front panel CV annunciator remains lit. If not lit, adjust the load
so that the output current drops slightly until the CV annunciator lights. Record the
output voltage reading on the digital voltmeter.

’jFor E3646A/48A models. **For E3647A/49A models.
TFor E3646A model, and see Table A-3 for other models.
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Operate the electronic load in open mode (input off). Record the output voltage
reading on the digital voltmeter again. The difference between the digital voltmeter
readings in steps (3) and (4) is the CV load regulation. The difference of the readings
should be within the limit of (5 mV)* or (9 mV)**.

Repeat steps (1) through (4) for the other output.

CV Source effect (Line Regulation)
This test measures the change in output voltage that results from a change in ac line
voltage from the minimum value (10% below the nominal input voltage) to maximum
value (10% above the nominal input voltage).

Turn off the power supply and connect a digital voltmeter between the (+) and (-)
terminals of the output to be tested as shown in Figure A-1.

2 Connect the ac power line through a variable voltage transformer.

3 Turn on the power supply. Select the output to be tested and the high voltage range

o0v/1 .SA)T, enable the output, and set the display to the limit mode. When the display
is in the limit mode, program the current to the full scale rated value (1.5 A)" and the
voltage to full scale rated value (20.0 V)T.

Operate the electronic load in constant current mode and set its current to
(1.5 A)'. Check that the CV annunciator remains lit. If not lit, adjust the load so that
the output current drops slightly until the CV annunciator lights.

Adjust the transformer to low line voltage limit (104 Vac for nominal 115 Vac, 90
Vac fornominal 100 Vac, or 207 Vac for nominal 230 Vac). Record the output reading
on the digital voltmeter.

Adjust the transformer to high line voltage (127 Vac for nominal 115 Vac, 110 Vac
for nominal 100 Vac, or 253 Vac for nominal 230 Vac). Record the voltage reading
on the digital voltmeter. The difference between the digital voltmeter readings in steps
(5) and (6) is the CV line regulation. The difference of the readings should be within
the limit of (5 mV)* or (9 mV)**,

Repeat steps (1) through (6) for the other output.

fFor E3646A/48A models. **For E3647A/49A models.
TFor E3646A model, and see Table A-3 for other models.
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CV PARD (Ripple and Noise)

Periodic and random deviations (PARD) in the output (ripple and noise) combine to
produce a residual ac voltage superimposed on the dc output voltage. CV PARD is

specified as the rms or peak-to-peak output voltage in the frequency range from 20

Hz to 20 MHz.

*  VRMS measurement techniques:

When measuring Vrms ripple and noise, the monitoring device should be plugged into
the front of the terminals at (A) in Figure A-2. Use the BNC (Female) receptacle and
the cable (BNC to BNC) to connect the monitor device to the power supply. To reduce
the measurement error caused by common mode noise, it is recommended to twist

the connection wire between the BNC receptacle and the output terminals. The load
resistor is connected to the terminal at (B) in Figure A-2. Twisted leads between the
load resistor and the power supply helps reduce noise pickup for these measurements.

4 R

OUTPUT TERMINAL gt
r utput -] RMS voltmeter
+s + -s

RMS voltmeter

k (Front Panel Connections) (Rear Panel Connections) J

Note: 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.
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Turn off the power supply and connect the output to be tested as shown in Figure A-
1 to an oscilloscope (ac coupled) between (+) and (-) terminals. Set the oscilloscope
to AC mode and bandwidth limit to 20 MHz. Connect a resistive load (13.5 Q)3t to
the terminal at (B) as shown above.

Turn on the power supply. Select the high voltage range (20V/1 5A)T, enable the
output, and set the display to the limit mode. When the display is in the limit mode,
program the current to the full scale rated value (1.5 A)Jr and the voltage to the full
rated value (20.0 V)T.

Check that the front panel CV annunciator remains lit. If not lit, adjust the load down
slightly.

Note that the waveform on the oscilloscope does not exceed the peak-to-peak limit
of (5 mV)* or (8 mV)**,

Disconnect the oscilloscope and connect the ac rms voltmeter in its place according
to the VRMS measurement techniques on page 182 and as shown on the previous

page. The rms voltage reading does not exceed the rms limit of
0.5 mV* or 1 mV**,

Repeat steps (1) through (5) for the other output.

*For E3646A/48A models. **For E3647A/49A models.
fFor E3646A model, and see Table A-3 for other models.
fFor E3646A model, and see Table A-2 for other models.
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Load Transient Response Time

This test measures the time for the output voltage to recover to within 15 mV of
nominal output voltage following a load change from full load to half load, or half
load to full load.

Turn off the power supply and connect the output to be tested as shown in Figure A-
1 with an oscilloscope. Operate the electronic load in constant current mode.

Turn on the power supply. Select the output to be tested and the high voltage range
(20V/1.5A), enable the output, and set the display to the limit mode. When the display
is in the limit mode, program the current to the full scale rated value (1.5 A)" and the
voltage to the full scale rated value (20.0 V)T.

Set the electronic load to transient operation mode between one half of the output’s
full rated value and the output’s full rated value at a 1 kHz rate with 50% duty cycle.

Set the oscilloscope for ac coupling, internal sync, and lock on either the positive or
negative load transient.

Adjust the oscilloscope to display transients as shown in Figure A-4. Note that the
pulse width (12 - t1) of the transients at 15 mV from the base line is no more than 50
Msec for the output.

Repeats steps (1) through (5) for the other output.

. 12 = 11.B0us

Figure A-4 Transient Response Time

fFor E3646A model, and see Table A-3 for other models
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Constant Current (CC) Verifications

Constant Current Test Setup

Follow the general setup instructions in the General Measurement Techniques, on
page 178, and the specific instructions will be given in the following paragraphs.

Current Programming and Readback Accuracy

This test verifies that the current programming and GPIB or RS-232 readback
functions are within specifications. Note that the readback values over the remote
interface should be identical to those displayed on the front panel. The accuracy of
the current monitoring resistor must be 0.01% or better.

You should program the power supply over the remote interface for this test to avoid
round off errors.

Turn off the power supply and connect a 0.01 Q current monitoring resistor (Ryy;)
across the output to be tested and a digital voltmeter across the current monitoring
resistor (Ryyy) as shown in Figure A-1.

Turn on the power supply. Select the output to be tested and the low voltage range
(8V/3A)" and then enable the output by sending the commands:

INST:SEL {OUT1|OUT2}
VOLT:RANG P8V  (E36464 model)
OUTP ON

Program the output voltage to full scale rated voltage (8.0 V) and output current to
zero amps by sending the commands:

VOLT 8  (E36464 model)
CURRO

Divide the voltage drop (DVM reading) across the current monitoring resistor (Ry,)
by its resistance to convert to amps and record this value (Ig). This value should be
within the limit of (0 A = 10 mA). Also, note that the CC, Adrs, Limit, and Rmt
annunciators are on.

Readback the output current over the remote interface by sending the command:

MEAS:CURR?

fFor E3646A model, and see Table A-3 for other models
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Record the value displayed on the controller. This value should be within the limit of
(Ip = 5 mA) for outputl or (Ig + 10 mA) for output2.

Program the output current to the full scale rated value (3 A)f by sending the
command:

CURR 3.0  (E36464 model)

Divide the voltage drop (DVM reading) across the current monitoring resistor (Ry,)
by its resistance to convert to amps and record this value (I). This value should be
within the limit of:

E3646A E3647A E3648A E3649A
3A£16 mA 0.8 A£11.6 mA 5A 20 mA 14A+£12.8 mA

Readback the output current over the remote interface by sending the command:
MEAS:CURR?

Record the value displayed on the controller. This value should be within the limit of:

E3646A E3647A E3648A E3649A
Output! | (Il 95mA) | (Io+6.2mA) [(lg+12.5mA)| (Io+7.1 mA)
Output2  [(lo = 14.5mA)| (Ig +11.2mA) [(lg £ 17.5 mA)|(Io £ 12.1 mA)

Repeat steps (1) through (10) for the other output.

CC Load Effect (Load Regulation)

This test measures the change in output current resulting from a change in the load
from full rated output voltage to short circuit.

Turn off the power supply and connect the output to tested as shown in
Figure A-1 with the digital voltmeter connected across the 0.01 Q current monitoring
resistor (Ryqp).

Turn on the power supply. Select the output to be tested and the low voltage range
(SV/SA)T, enable the output, and set the display to the limit mode. When the display
is in the limit mode, program the output voltage to the full scale rated value (8.0 V)T
and the output current to the full rated value (3 A)T.

fFor E3646A model, and see Table A-3 for other models
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Set the voltage of the electronic load to (8.0 V)Jr to operate it in constant voltage mode
since a voltage drop occurs on the load wires. Check that the CC annunciator is on.
If it is not, adjust the load so that the output voltage drops slightly. Record the current
reading by dividing the voltage reading on the digital voltmeter by the resistance of
the current monitoring resistor.

Operate the electronic load in short (input short) mode. Record the current reading
again by dividing the voltage reading on the digital voltmeter by the resistance of the
current monitoring resistor. The difference between the current readings in step (3)
and (4) is the load regulation current. The difference of the readings should be within
the limit of:

E3646A E3647A E3648A E3649A
0.55 mA 0.33 mA 0.75 mA 0.39 mA

Repeat steps (1) through (4) for the other output.

CC Source Effect (Line Regulation)

This test measures the change in output current that results from a change in ac line
voltage from the minimum value (10% below the nominal input voltage) to the
maximum value (10% above nominal voltage).

Turn off the power supply and connect the output to be tested as shown in Figure A-
1 with the digital voltmeter connected across the current monitoring resistor (Ryyq).

2 Connect the ac power line through a variable voltage transformer.

3 Turn on the power supply. Select the low voltage range (8V/3A)T, enable the output,
and set the display to the limit mode. When the display is in the limit mode, program
the voltage to the full scale rated value (8.0 V)T and the current to the full scale rated
value (3 A)T.

Operate the electronic load in constant voltage mode and set its voltage to

(8.0 V)T. Check that the CC annunciator remains lit. If not lit, adjust the load so that
the output voltage drops slightly until the CC annunciator lights.

Adjust the transformer to low line voltage limit (104 Vac for nominal 115 Vac, 90
Vac for nominal 100 Vac, or 207 Vac for nominal 230 Vac). Record the output current
reading by dividing the voltage reading on the digital voltmeter by the resistance of
the current monitoring resistor.

fFor E3646A model, and see Table A-3 for other models
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Adjust the transformer to 10% above the nominal line voltage (127 Vac fora 115 Vac
nominal input, 110 Vac fora 100 Vac nominal input or 253 Vac for a230 Vac nominal
input). Record the current reading again by dividing the voltage reading on the digital
voltmeter by the resistance of the current monitoring resistor. The difference between
the current readings in step (5) and (6) is the load regulation current. The difference
of the readings should be within the limit of:

E3646A E3647A E3648A E3649A
0.55 mA 0.33 mA 0.75 mA 0.39 mA

Repeat steps (1) through (6) for the other output.

CC PARD (Ripple and Noise)

Periodic and random deviations (PARD) in the output (ripple and noise) combine to
produce a residual ac current, as well, as an ac voltage superimposed on the dc output.
CC PARD is specified as the rms output current in a frequency range 20 Hz to 20
MHz with the power supply in constant current operation.

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.

-

Current RMS voltmeter Current
Monitoring Monitoring
Resistor Resistor
B X N T
Split
: Input ‘
Ferrites
~O
Lo 1 L — —
BNC BNC Cable
Receptacle . .
k (Front Panel Connections) (Rear Panel Connections) j

OUTPUT TERMINAL outoutt
® +s r- + " - s RMS voltmeter
[ = 1 ]

%)
@

SN

AN

V Input

| I NN

Iz

~
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Turn off the power supply and connect the output to be tested as shown above with
the current monitoring resistor 0.2 Q (Ryy,) across output terminals. Connect a rms
voltmeter across the current monitoring resistor as shown on the previous page.

Turn on the power supply. Select the output to be tested and the low voltage range
(8V/3A)T, enable the output, and set the display to the limit mode. When the display
is in the limit mode, program the current to full scale rated value (3 A)Jr and the voltage
to the full scale rated value (8.0 V)T.

Divide the reading on the rms voltmeter by the load resistance to obtain rms current.
The readings should be within the limit of 4 mA.

Repeat steps (1) through (3) for the other output.

Common Mode Current Noise

The common mode current is that ac current component which exists between the
output or output lines and chassis ground. Common mode noise can be a problem for
very sensitive circuitry that is referenced to earth ground. When a circuit is referenced
to earth ground, a low level line-related ac current will flow from the output terminals
to earth ground. Any impedance to earth ground will create a voltage drop equal to
the output current flow multiplied by the impedance.

Turn off the power supply and connect a 100 k€ resistor (Rg) and a 2200 pF capacitor
in parallel between the (-) terminal and chassis ground at the rear output terminals.

Connect a digital voltmeter across Rg.

3 Turn on the power supply. Select the output to be tested and the high voltage range
0v/1 .SA)T, enable the output, and set the display to the limit mode. When the displa¥
is in the limit mode, program the output to the full scale rated value (20 Vand 1.5 A)'.

Record the voltage across Rg and convert it to current by dividing by the resistance
(DVM reading/100 k). Note that the current is less than 1.5 pA.

Repeat steps (1) through (4) for the other output.

fFor E3646A model, and see Table A-3 for other models.

189

3
o
=3
3
Q
=4
o
=]




Appendix Service Information
Performance Test Record for Your Power Supply

Performance Test Record for Your Power Supply

CV Performance Test Record

_ Specifications
Test Description Models Output | Actual Result — —
Upper Limit Lower Limit
CV Programming Accuracy 1 Outputl +0.0100 V -0.0100 V
@ 0 volts (DVM reading) Output? +0.0250 V +0.0250 V
CV Readback Accuracy 1 Outputl DVM +0.0050 V | DVM - 0.0050 V
@ 0 volts Output? DVM +0.0250 V | DVM - 0.0250 V
Outputl 20.0200 V 19.9800 V
E3646A/48A
CV Programming Accuracy Output2 20.0450 V 19.9550 V
@ Full Scale (DVM reading) Outputl 60.0400 V 59.9600 V
E3647A/49A
Output2 60.0850 V 59.9150 V
Outputl DVM +0.0150 V | DVM - 0.0150 V
E3646A/48A
CV Readback Accuracy Output2 DVM +0.0450 V | DVM - 0.0450 V
@ Full Scale Output] DVM +0.0350 V | DVM - 0.0350 V
E3647A/49A
Output2 DVM +0.0850 V | DVM - 0.0850 V
CV Load Effect (Load E3646A/48A all Maximum change: <5 mV
Regulation) E3647A/49A all Maximum change: < 9 mV
CV Source Effect (Line E3646A/48A all Maximum change: <5 mV
Regulation) E3647A/49A all Maximum change: < 9 mV
E3646A/48A all <5mVp-p/0.5 mVrms
CV PARD (Normal mode)
E3647A/49A all <8mVp-p/1 mVrms

Load Transient Response
Time

all

all

<50 Msec
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CC Performance Test Record

Specifications
Test Description Models Output LG P
Result Upper Limit Lower Limit
CC Programming Accuracy all all +0.0100 A 20.0100 A
@ 0 amps (Ip) ) ’
CC Readback Accuracy ol Outputl Io +0.0050 A Ip - 0.0050 A
@ 0 amps Output2 Io+0.0100 A Io-0.0100 A
CC Programming Accuracy | (E3646A) all 3.01600 A 2.9840 A
@ Full Scale (Ip) (E3647A) | all 0.8116 A 0.7884 A
(E3648A) all 5.02A 498 A
(E3649A) all 1.4128 A 1.3872 A
Outputl I+ 0.0095 A Ip - 0.0095 A
(E3646A) [P o o
Output2 Ip+0.0145 A Ip-0.0145 A
Outputl I+ 0.0062 A Ip - 0.0062 A
(E3647A) [P o o
CC Readback Accuracy Output2 Io+0.0112 A Io-0.0112 A
@ Full Scale Outputl Io+0.0125 A Io-0.0125 A
(E3648A)
Output2 Io+0.0175 A Ip-0.0175 A
Outputl Ip+0.0071 A Ip-0.0071 A
(E3649A) |—oP o o
Output2 Ip+0.0121 A Ip-0.0121 A
(E3646A) all Maximum change: < (0.55 mA)
CC Load Effect (Load (E3647A) all Maximum change: < (0.33 mA)
Regulation) (E3648A) all Maximum change: < (0.75 mA)
(E3649A) all Maximum change: < (0.39 mA)
(E3646A) all Maximum change: < (0.55 mA)
CC Source Effect (Line (E3647A) all Maximum change: < (0.33 mA)
Regulation) (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 A rms
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Calibration Reference

Before you calibrate the power supply, you must unsecure it by entering the correct
security code. See "Calibration Overview", starting on page 64, for more detailed
procedures to unsecure or secure the power supply.

Agilent Technologies Calibration Services

When your power supply is due for calibration, contact your local Agilent
Technologies Service Center for a low-cost calibration. The Agilent E3646A/47A/
48A and E3649A power supplies are supported on calibration processes which allow
Agilent Technologies to provide this service at competitive prices.

Calibration Interval

Recommended calibration interval for this power supply is 1 year. This will ensure
that your power supply will remain within specification for the next calibration
interval. Agilent Technologies does not recommend extending calibration intervals
beyond 1 year for any application. This criteria for re-adjustment provides the best
long-term stability.

To Unsecure the Power Supply Without the Security Code

To unsecure the power supply without the correct security code (when you forget the
security code), follow the steps below. See "Electrostatic Discharge (ESD)
Precautions" on page 170 before beginning this procedure.

1 Disconnect the power cord and all load connections from the power supply.

2 Remove the instrument cover. Refer to the disassembly drawing on page 174.

3 Connect the power cord and turn on the calibration mode by holding down the

Calibrate key as you turn on the power supply and hold down the key until you hear
a long beep. Be careful not to touch the power line connections.

Apply a short between the two exposed metal pads on JP3 (located near U17). The
JP3 is outlined with a circle on the component locator drawing on page 207.

While maintaining the short, move to the security code and enter any unsecure code
in the calibration mode. The power supply is now unsecured.

6 Remove the short at JP3. (An error occurs if not removed.)

7 Turn off and reassemble the power supply.

Now you can enter a new security code. Be sure you take note of the new security code.
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General Calibration/Adjustment Procedure

Note 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.

The front panel calibration procedures are described in this section.

» For voltage calibration, disconnect all loads from the power supply and connect a
DVM across the output terminals.

* For current calibration, also disconnect all loads from the power supply, connect
an appropriate current monitoring resistor 0.01 Q across the output terminals, and
connect a DVM across the terminals of the monitoring resistor.

* You can abort a calibration at any time by turning the power supply off from the
front panel, by issuing a remote interface device clear message, or by pressing the
front-panel ‘‘Local’’ key.

The following table shows calibration parameters and points which should be used to
calibrate the output voltage and current.

Table 3-2 Parameters for Calibration

Output Calibration Voltage/ Calibration I?oint
Parameter Current mnemonic
V LO
VOLT1 CAL Voltage vV MI
V HI
Output 1 OVPI1 CAL OVP None
ILO
CURRI CAL Current IMI
I HI
VLO
VOLT2 CAL Voltage vV MI
V HI
Output 2 OVP2 CAL Oovp None
ILO
CURR2 CAL Current IMI
T HI

193



Note

©

Calibrate

Calibrate

View
Calibrate

Appendix Service Information
General Calibration/Adjustment Procedure

Front Panel Voltage and Current Calibration

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 "Calibration Overview", starting on page 64 to unsecure.

In the following procedure, the Agilent E3646A model is referenced to describe the
calibration procedure as an example, so a different calibration value for each
calibration point may be prompted to be adjusted for your specific model.

1 Turn on the calibration mode.

CAL MODE

View

Turn on the calibration mode by holding down .—— (Calibrate) key as you turn on
the power supply and Aold down the key until you hear a long beep. Make sure that
the power supply is in “CV”” mode. If the power supply is not in “CV”’ mode, an
error occurs.

Voltage and OVP Calibration

Move down a level to the voltage calibration mode.

YOLTT CAL

Select the low-end voltage calibration point.

v L0 0.20080

Enter the reading you obtained from the DVM by using the knob and resolution
selection keys.
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5 Save the changes and select the middle voltage calibration point.

v At 10.000

If the entered number is within an acceptable range, an “ENTERED” message
appears for a second. If the entered number is not correct, an error message will be
displayed for a second and you will hear a beep, and then go back to the low, middle,
or high voltage calibration point again as proceeding.

6 Enter the reading you obtained from the DVM by using the knob and resolution
selection keys.

v mt 11.058

7 Save the changes and select the high voltage calibration point.

v HI 18.500

8 Enter the reading you obtained from the DVM by using the knob and resolution
selection keys.

vV HI 19.485

9 Save the changes and go to the OVP calibration mode.

gvePil CAL

If the calibration fails, an error message will be displayed for a second and go back
to the voltage calibration mode again. A “VOLTAGE CAL” message is displayed.
Above message is displayed to indicate that the power supply is ready for the OVP
calibration.
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Calibrate 10 Run the OVP calibration.

CALIBRATING

Above message is displayed to indicate that the calibration is progressing. It takes
approximately 10 seconds to complete the calibration. If the calibration fails, an error
message will be displayed for a second and you will hear a beep, and then go back to
the OVP calibration mode again.

Current Calibration

Connect an appropriate shunt 0.01  across the output terminals, and connect a
digital voltmeter across the shunt resistor for the current calibration.

View

catlorate 11 Select the low-end current calibration point.

i L0 0.2000

2

Enter the computed value (DVM reading = by shunt resistance) by using the
knob and resolution selection keys.

Notice that you should wait for the DVM reading to be stabilized for accurate
calibration during the current calibration.

i L0 0.1900

catlorate 13 Save the changes and select the middle current calibration point.

i M 1.5000

If the entered number is within an acceptable range, an “ENTERED” message
appears for a second. If the entered number is not correct, an error message will be
displayed for a second and you will hear a beep, and then go back to the low, middle,
or high current calibration point again as proceeding.
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14 Enter the computed value (DVM reading =+ by shunt resistance) by using the
knob and resolution selection keys.

i M 1.545080

15 Save the change and select the high current calibration point.

I HI 2.8000

16 Enter the computed value (DVM reading + by shunt resistance) by using the
knob and resolution selection keys.

I HI 2.788 A

17 Save the new current calibration constants for the outputl and go to the
calibration mode for the output2.

YoLT2 CAL

If the calibration fails, an error message will be displayed for one second and you will
hear a beep, and then go back to the current calibration mode again.

18 Repeat the steps (3) through (16) for the voltage, OVP, and current calibration.

19 Exit the calibration mode.

CAL MODE

The above message appears if the calibration is successful. If the calibration fails, an
error message will be displayed for one second and you will hear a beep, and then go
back to the current calibration mode again.
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Calibration Record for Your Power Supply

q q Qe Measurement | Supply Being
Step Calibration Description Mode (DVM) 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. Voltage
A "VOLT1 CAL" is displayed. Press "Calibrate" key to select the low Calibration
voltage calibration point.
A low voltage calibration point is displayed. Enter the DVM reading by Low voltage
4 |using the knob and resolution keys. Press "Calibrate" key to save the \% calibra tioi
changes and select the middle calibration point.
A middle voltage calibration point is displayed. Enter the DVM reading Middle voltage
5  |by using the knob and resolution selection keys. Press "Calibrate" key to v calibration
save the changes and select the high calibration point.
A high voltage calibration point is displayed. Enter the DVM reading by High voltage
6  |using the knob and resolution selection keys. Press "Calibrate" key to v calibration
save the changes and select the OVP calibration.
7 |"OVP1 CAL" is displayed. Press "Calibrate" key to run the overvoltage OVP calibration
calibration. A "CALIBRATING" is displayed to indicate that the A%
calibration is progressing.
8 Connect shunt resistor (0.01 Q) across the output terminals. And press Current calibration
"Calibrate" key to select the current calibration.
A low current calibration point is displayed. Enter the computed value
9 (DVM reading / by shunt resistance) by using the knob and resolution A Low current
keys. Press "Calibrate" key to save the changes and select the middle calibration
calibration point.
A middle current calibration point is displayed. Enter the computed value
10 (DVM reading / by shunt resistance) by using the knob and resolution A Middle current
keys. Press "Calibrate" key to save the changes and select the high calibration
calibration point.
A high current calibration point is displayed. Enter the computed value Hich current
11 [(DVM reading / by shunt resistance) by using the knob and resolution A c flibra tion
keys. Press "Calibrate" key to save the changes
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

The following tables are abbreviated lists of error messages for the E3646A, E3647A,

E3648A, and E3649A. The errors listed below are the most likely errors to be
encountered during calibration and adjustment. A more complete list of error

messages and descriptions is contained in chapter 5.

Calibration Error Messages

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

This chapter contains information ordering replacement parts for your power supply.
* E3646A/47A/48A/49A Power Supply Assembly, on page 201
* Manufacturer’s List, on page 202

The parts lists include a brief description of the part with applicable Agilent part
numbers and manufacturer part number.

To Order Replaceable Parts

You can order replaceable parts from Agilent Technologies using the Agilent part
number or directly from the manufacturer using the manufacturer’s part number. Note
that not all parts listed in this chapter are available as field-replaceable parts. To order
replaceable parts from Agilent, do the following:

Contact your nearest Agilent Sales Office or Agilent Service Center.

2 Identify parts by the Agilent part number shown in the replaceable parts lists. Note

that not all parts are directly available from Agilent; you may have to order certain
parts from the specified manufacturer.

Provide the power supply model number and serial number.

Schematics and Diagrams

This chapter contains a block diagram, schematics, and component locator drawings
for the power supply.

» Component Locator (top) for main board assembly, on page 207.

* Component Locator (bottom) for main board assembly, on page 208.

* Power and Protection Schematics, starting on page 209.

+ Isolation schematic, on page 211.

* AC Input and Bias Supply Schematic, on page 212.

» Component Locator (top & bottom) for digital board assembly, on page 213.
+ Earth Reference Logic Schematic, on page 214.

* A/D and D/A Converter, on page 215.

* Floating Logic Schematic, on page 216.

» Component Locator for front panel, on page 217.

» Display and Keyboard Schematic, on page 218.
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E3646A/47A/48A/49A Power Supply Assembly

Refgrence AgilentPart Qty Part Description Mfr. |Mfr. Part Number
Designator | Number code
S102 3101-2976 1 SW-PB DPST 6A 250V 04486 |NE18-2A-EE-SP
8120-8767 1 POWER CORD FOR STD/OE9 GY-062 or 22631 |SP-305+IS-14
8120-8768 1 POWER CORD FOR 0E3 GY-062 22631 |SP-022+1S-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 | SHENG ELECTRIC WIRE & CABLE CO  |KUEI-SHAN, TW
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	Agilent Technologies E364xA 이중 출력 DC 전원공급기
	전면판
	전면판 메뉴/키 참조
	1 출력1 선택키 : 디스플레이에서 조정되고 모니터되어지는 출력1 전압과 전류를 선택할 
	2 출력2 선택키 : 디스플레이에서 조정되고 모니터되어지는 출력2 전압과 전류를 선택할 
	3 저전압 범위 선택 키: 저전압 범위를 선택할 수 있으며 출력 단자에 전체 정격 출력을
	4 고전압 범위 선택 키: 고전압 범위를 선택할 수 있으며 출력 단자에 전체 정격 출력을
	5 과전압 방지 키: 과전압 방지 기능을 가동하거나 가동중단하고, 트립 전압 레벨을 설정
	6 출력 제한값 설정 키: 디스플레이에 전압 및 전류 제한치를 표시하며, 노브를 사용하여
	7 조정자리 선택 키: 깜박이는 자리를 오른쪽이나 왼쪽으로 이동하고 보기 메뉴에 표시되는
	8 전압/전류 조정 선택 키: 노브의 기능을 전압 조정용 혹은 전류 조정용으로 선택합니다
	9 노브: 시계 방향이나 반시계 방향으로 돌리면 깜박이는 자리수의 값이 증가하거나 감소됩
	10 출력 On/Off 키: 전원공급기 출력을 시작하거나 중지합니다. 이 키는 두 개의 
	11 I/O 구성/보호 기능 키3 : 전원공급기를 원격 인터페이스용으로 구성하거나 교정을
	12 보기 메뉴 / 교정 키2: 오류 코드 및 오류 메시지와 교정 문자열의 텍스트 및 시
	13 상태 저장 메뉴 / 로컬 키1: 전원공급기의 상태를 다섯 가지까지 각 저장 위치에 
	14 저장 상태 호출 메뉴 : 위치 "1"부터 위치 "5"까지의 저장된 운용 상태를 호출
	15 추적 인에이블/디스에이블 키 : 출력의 추적 모드를 인에블/디스에이블합니다.

	전면판 전압 및 전류 설정
	1 전원공급기를 켠 다음 출력 선택 키와 전압 범위 선택기를 사용하여 원하는 출력 및 전
	2 Å°¸¶ ¥�·Ø µð½º«Ã·¹¿Ãø° Ã‚·¬ ¡¶«— °™¿ª «•½Ã«œµµ·œ «’¥œ¥Ÿ.
	3 조정 자리 선택 키를 사용하여 깜박이는 자리수를 원하는 위치로 이동시키고 조정 노브를
	4 Å°¸¶ ¥�·Ø ¿¸·˘ ¡¶¡§ ¸ðµÂ·Œ ³ÎºÍ¸¶ º±ÅÃ«’¥œ¥Ÿ.
	5 조정 자리 선택 키를 이용하여 깜박이는 자리수를 원하는 위치로 이동시키고 조정 노브를
	6 Å°¸¶ ¥�·Ø Ã‚·¬¿ª ½Ã¿¤«’¥œ¥Ÿ. æ‡ 5Ã  »ƒ, µð½º«Ã·¹¿Ã¥¬ ¿¸æ–°˙ ¿¸·˘¸¶ «•½Ã«œ±‚ ¿ß «œø© Ã‚·¬ °®½Ã ¸...
	참고

	디스플레이 표시기
	후면판
	내용 설명(요약)
	목차
	제 1 장 빠른 시작
	제 2 장 일반적인 정보
	제 3 장 전면판 운용 및 특징
	제 4 장 원격 인터페이스 참조
	제 5 장 오류 메시지
	제 6 장 응용프로그램
	제 7 장 자습서
	제 8 장 사양
	1
	빠른 시작


	빠른 시작
	예비적 검사
	1 공급된 품목의 목록을 점검합니다.
	2 전원코드를 연결하고 전원공급기를 켭니다.
	3 전체 자체 테스트를 수행합니다.
	참고

	출력 검사
	1 전원공급기를 켭니다.
	2 출력을 시작합니다.
	3 전면판 전압계가 저전압 및 고전압 범위의 노브 조정에 대해 정확히 응답하는지 점검합니
	4 노브를 조정하여 전압이 0에서부터 최고 정격치까지 조정되는지 확인합니다.
	1 전원공급기를 켭니다.
	2 절연된 시험 도선으로 (+)와 (-) 출력 단자를 단락시킵니다.
	3 출력을 시작합니다.
	4 전압 제한값을 1.0 볼트로 조정합니다.
	5 노브를 전류 조정용으로 설정하여 전면판 전류계가 노브 조정에 올바로 응답하는 지 점검
	6 전류가 0에서 최고 정격치까지 조정되는지 점검합니다.
	7 전원공급기를 끄고 출력 단자에서 단락을 제거합니다.

	전원공급기가 켜지지 않는 경우
	1 AC 전원이 전원공급기로 공급되는지 확인합니다.
	2 전원 선로 전압 설정을 확인합니다.
	3 정확한 전원 선로 퓨즈가 장착되었는지 확인합니다.

	선로 전압 변환
	경고
	1 AC 라인 전원을 제거합니다.
	2 커버를 벗깁니다.
	3 PC 기판의 선로 전압 선택 스위치의 두 부분을 원하는 선로 전압으로 설정합니다 (아
	4 다음 페이지를 참조하여 전원 선로 퓨즈의 정격을 점검하고 필요한 경우 정확한 퓨 즈로
	5 커버를 다시 설치하고 정확한 선로 전압과 사용되는 퓨즈를 표시하는 태그나 레이 블로 


	계측기를 랙에 장착
	2
	일반적인 정보


	일반적인 정보
	안전 고려사항
	옵션 및 부속품
	옵션 내용

	제품 설명
	경고

	설치
	기계적 검사
	전기적 검사
	냉각
	벤치 운용
	세척

	출력 연결
	경고
	경고
	용량성 부하
	유도성 부하
	펄스 부하
	역방향 전류 부하
	안정성
	CV 조절
	출력 정격
	출력 잡음
	3
	전면판 운용 및 특징




	전면판 운용 및 특징
	참고
	전면판 운용 개요
	정전압 운용
	1 원하는 출력 단자에 부하를 연결합니다.
	2 전원공급기를 켭니다.
	3 디스플레이를 제한 모드로 설정합니다.
	4 노브를 조정하여 원하는 전류 제한값을 설정합니다.
	5 노브를 조정하여 원하는 출력 전압값을 설정합니다.
	6 미터 모드로 복귀합니다.
	7 출력을 시작합니다.
	8 전원공급기가 정전압 모드에 있는지 확인합니다.
	참고

	정전류 운용
	1 출력 단자에 부하를 연결합니다.
	2 전원공급기를 켭니다.
	3 디스플레이를 제한 모드로 설정합니다.
	4 노브를 조정하여 원하는 전압 제한값으로 설정합니다.
	5 노브를 조정하여 원하는 출력 전류값을 설정합니다.
	6 미터 모드로 복귀합니다.
	7 출력을 시작합니다.
	8 전원공급기가 정전류 모드에 있는지 확인합니다.
	참고

	연동 운용
	1 출력 1이나 출력 2를 원하는 전압으로 설정합니다.
	2 연동 모드를 시작합니다.
	3 연동 모드를 종료합니다.
	참고

	보기 메뉴 운용
	1 보기 메뉴로 들어갑니다.
	2 표시할 디스플레이 모드를 선택합니다.
	3 변경 내용을 저장하고 메뉴를 종료합니다.
	1 키를 두 번 눌러 오류를 봅니다.
	2 오류 번호를 스크롤하고 노브와 키를 사용하여 오류 메시지의 텍스트를 봅니 다.
	3 오류를 소거하고 메뉴를 종료합니다.
	1 보기 메뉴에서 FW REVISION을 선택합니다.
	2 전원 공급기의 펌웨어 개정을 봅니다.
	1 보기 메뉴에서 CAL STRING을 선택합니다.
	2 메시지 텍스트를 스크롤합니다.

	원격 인터페이스 구성
	1 원격 구성 모드를 켭니다.
	2 GPIB 주소를 선택합니다.
	3 변경 내용을 저장하고 메뉴를 종료합니다
	참고
	1 원격 구성 모드를 켭니다.
	2 RS-232 인터페이스를 선택합니다.
	3 전송율을 선택합니다.
	4 패리티와 정지 비트의 번호를 선택합니다.
	5 변경 내용을 저장하고 메뉴를 종료합니다.


	동작 상태 저장 및 호출
	1 원하는 동작 상태로 전원공급기를 설정합니다.
	2 저장 모드를 켭니다.
	3 저장 위치를 선택합니다.
	4 동작 상태를 저장합니다.
	1 호출 모드를 켭니다.
	2 저장된 동작 상태를 선택합니다.
	3 동작 상태를 복원합니다.

	과전압 방지 프로그래밍
	1 전원공급기를 켭니다.
	2 프로그램된 출력을 선택합니다.
	3 OVP 메뉴를 입력하고 원하는 트립 레벨을 설정합니다.
	4 OVP 회로를 작동시킵니다.
	5 OVP 메뉴를 종료합니다.
	1 출력 전압 레벨을 OVP 트립 지점 아래로 낮춥니다.
	2 전압 레벨을 OVP 트립 지점 아래로 낮췄는지 점검합니다.
	3 노브를 돌려 OVP CLEAR 모드를 선택합니다.
	4 과전압 조건을 소거하고 이 메뉴를 종료합니다.
	1 OVP 트립 레벨을 트립된 레벨보다 높게 상승시킵니다.
	2 노브를 돌려 OVP CLEAR 모드를 선택합니다.
	3 과전압 조건을 소거하고 이 메뉴를 종료합니다.
	참고
	그림 3-1. 배터리 충전을 위해 권장되는 보호 회로

	출력 중지
	참고

	시스템 관련 운용
	GPIB 인터페이스 참조
	참고

	RS-232 인터페이스 참조
	교정 개요
	1 교정 모드를 선택합니다.
	2 보안 코드를 입력합니다.
	3 변경 내용을 저장하고 메뉴를 종료합니다.
	1 교정 모드를 선택합니다
	2 보안 코드를 입력합니다.
	3 변경 내용을 저장하고 메뉴를 종료합니다.
	4
	원격 인터페이스 참조



	원격 인터페이스 참조
	SCPI 명령 요약
	간소화된 프로그래밍 개요
	APPLy 명령 사용
	APPLy {<voltage>| DEF | MIN | MAX}[,{<current>| DEF | MIN | MAX}]
	APPLy?

	출력 설정 및 운용 명령
	CURRent{<current>| MINimum | MAXimum | UP | DOWN}
	CURRent? [MINimum | MAXimum]
	CURRent:STEP {<numeric value>| DEFault}
	CURRent:STEP? [DEFault]
	CURRent:TRIGgered {<current>| MINimum | MAXimum}
	CURRent:TRIGgered? [MINimum | MAXimum]
	예제

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

	INSTrument:COUPle[:TRIGger]?
	MEASure:CURRent?
	MEASure[:VOLTage]?
	OUTPut:TRACk[:STATe] {ON | OFF}
	OUTPut:TRACk[:STATe]?
	VOLTage {<voltage>| MINimum | MAXimum | UP | DOWN}
	VOLTage? [MINimum | MAXimum]
	VOLTage:STEP {<numeric value> | DEFault}
	VOLTage:STEP? [DEFault]
	예제

	VOLTage:TRIGgered {<voltage>| MINimum | MAXimum}
	VOLTage:TRIGgered? [MINimum | MAXimum]
	VOLTage:PROTection {<voltage>|MINimum|MAXimum}
	VOLTage:PROTection? [MINimum | MAXimum]
	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?

	트리거링
	버스(소프트웨어) 트리거링
	즉시 트리거링
	INITiate
	TRIGger:DELay {<seconds>| MINimum | MAXimum}
	TRIGger:DELay?[MINimum | MAXimum]
	TRIGger:SOURce {BUS | IMMediate}
	TRIGger:SOURce?
	*TRG


	시스템 관련 명령
	DISPlay {OFF | ON}
	DISPlay:MODE {VI | VV | II}
	DISPlay:MODE?
	DISPlay?
	DISPlay:TEXT <quoted string>
	DISPlay:TEXT?
	DISPlay:TEXT:CLEar
	OUTPut {OFF | ON}
	OUTPut?
	OUTPut:RELay {OFF | ON}
	참고

	OUTPut:RELay?
	SYSTem:BEEPer
	SYSTem:ERRor?
	SYSTem:VERSion?
	*IDN?
	*TST?
	*RST

	상태 저장 명령
	*SAV { 1 | 2 | 3 | 4 | 5 }
	*RCL { 1 | 2 | 3 | 4 | 5 }
	MEMory:STATe :NAME { 1 | 2 | 3 | 4 | 5} , <quoted name> :NAME? { 1 | 2 | 3 | 4 | 5}

	교정 명령
	참고
	CALibration:COUNt?
	CALibration:CURRent[:DATA] <numeric value>
	CALibration:CURRent:LEVel {MINimum | MIDdle | MAXimum}
	CALibration:SECure:CODE <quoted new code>
	CALibration:SECure:STATe {OFF | ON},<quoted code>
	CALibration:SECure:STATe?
	CALibration:STRing <quoted string>
	CALibration:STRing?
	CALibration:VOLTage[:DATA] <numeric value>
	CALibration:VOLTage:LEVel {MINimum | MIDdle | MAXimum}
	CALibration:VOLTage:PROTection
	±³¡§¿« ø¹¡¶
	1 교정할 출력을 선택하고 명령을 전송하여 전원 공급기가 출력하게 만듭니다.
	2 전압 보호 기능을 사용불능으로 만듭니다.
	3 교정 전 보안 코드로 전원공급기의 보안을 해제합니다.
	4 전압 교정의 경우 디지털 전압계(DVM)를 전원공급기의 출력 단자에 연결합니다.
	5 전원공급기를 low-end(MIN) 교정 지점으로 설정합니다.
	6 DVM에서 읽은 값을 입력합니다.
	7 전원공급기를 중간(MID) 교정 지점으로 설정합니다.
	8 DVM에서 읽은 값을 입력합니다.
	9 전원공급기를 최대(MAX) 교정 지점으로 설정합니다.
	10 DVM에서 읽은 값을 입력합니다.
	11 전원공급기를 과전압 보호 교정 지점으로 설정합니다.
	12 전류 교정의 경우 해당 전류 모니터링 저항기(션트)를 출력 단자에 연결하고 DVM 
	13 전류 교정을 위해 "VOLT" 대신 "CURR"로 대체하여 단계 (5)부터 (9)를
	14 다른 출력 교정을 위해 단계(1)부터 (13)을 반복합니다.
	15 다음 교정 예정일 또는 앞으로 문의를 위한 연락처와 같은 교정 정보를 기록합니 다.

	주의:


	인터페이스 구성 명령
	SYSTem:INTerface {GPIB | RS232}
	SYSTem:LOCal
	SYSTem:REMote
	SYSTem:RWLock
	<Ctrl-C>

	SCPI 상태 레지스터
	Questionable Instrument Status 레지스터
	Questionable Instrument Summary 레지스터
	다음 경우에 Questionable Status Event 레지스터가 "0"으로 됩니다.
	다음 경우에 Questionable Status Enable 레지스터가 "0"으로 됩니다
	다음 경우에 Standard Event 레지스터가 소거됩니다.
	다음 경우에 Standard Event Enable 레지스터가 소거됩니다.
	다음 경우에 Status Byte Summary 레지스터가 소거됩니다.
	다음 경우에 Status Byte Enable 레지스터(서비스 요청)가 소거됩니다.
	주의
	1 장치 지움(device clear) 메시지를 보내서 전원공급기의 출력 버퍼를 지웁니다
	2 *CLS (ªÛÅ¬ ¡ˆøÚ) ¸Ì·…¿ª ªÁøÎ«œø© Event ·¹¡ˆ½ºÅÕ¸¶ ¡ˆøÛ¥œ¥Ÿ.
	3 Enable 레지스터를 마스크 합니다. *ESE 명령을 실행하여 Standard Ev
	4 *OPC?(½««‡ øœ·· ¡¶»¸) ¸Ì·…¿ª º¸³½ »ƒ °·°˙¸¶ ¿‘·¬«œø© µø±‚»�½ÃÅµ¥œ¥Ÿ.
	5 사용중인 버스 컨트롤러의 IEEE-488 SRQ 인터럽트를 작동시킵니다.
	1 장치 지움(device clear) 메시지를 보내서 전원공급기의 출력 버퍼를 지웁니다
	2 *CLS (ªÛÅ¬ ¡ˆøÚ: Clear Status) ¸Ì·…¿ª ªÁøÎ«œø© Event ·¹¡ˆ½ºÅÕ¸¶ º“°Å«’¥œ¥Ÿ.
	3 *ESE 1 ¸Ì·…¿ª ½««‡«œø© Standard Event ·¹¡ˆ½ºÅÕ ³ª¿« "½««‡ øœ··" ºÒÆÆ(ºÒÆÆ 0)¸¶ ªÁøÎ«’¥œ¥Ÿ.
	4 *OPC? (½««‡ øœ·· ¡¶»¸) ¸Ì·…¿ª º¸³½ »ƒ °·°˙¸¶ ¿‘·¬«œø© µø±‚»�½ÃÅµ¥œ¥Ÿ.
	5 명령 문자열을 실행하여 원하는 구성을 프로그래밍한 후 마지막 명령으로 *OPC (실행
	6 serial poll을 사용하여 Status Byte summary 레지스터의 비트 



	상태 보고 명령
	SYSTem:ERRor?
	STATus:QUEStionable[:EVENt]?
	STATus:QUEStionable:ENABle <enable value>
	STATus:QUEStionable:ENABle?
	STATus:QUEStionable:INSTrument[:EVENt]?
	STATus:QUEStionable:INSTrument:ENABle <enable value>
	STATus:QUEStionable:INSTrument:ENABle?
	STATus:QUEStionable:INSTrument:ISUMmary<n>[:EVENt]?
	STATus:QUEStionable:INSTrument:ISUMmary<n>:CONDition?
	STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABle <enable value>
	STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABle?
	*CLS
	*ESE <enable value>
	*ESE?
	*ESR?
	*OPC
	*OPC?
	*PSC { 0 | 1 }
	*PSC?
	*SRE <enable value>
	*SRE?
	*STB?
	*WAI

	SCPI 언어 소개
	참고

	진행중인 출력 중단
	참고

	SCPI 준수(SCPI Conformance) 정보
	SCPI 확인 명령
	SCPI 확인 명령 (계속)
	장치에 특정한 명령
	비 SCPI 명령

	IEEE-488 준수(IEEE-488 Conformance) 정보
	5
	오류 메시지



	오류 메시지
	실행 오류
	자체 테스트(Self-Test) 오류
	교정 오류
	6
	응용프로그램
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	C/C++용 예제 프로그램
	Excel 97용 예제 프로그램
	예제
	참고
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	Service Information
	Operating Checklist
	Types of Service Available
	1 Call 1-800-258-5165 and ask for ‘‘Express Exchange.’’
	2 Agilent will immediately send a replacement power supply to you via overnight shipment.

	Repacking for Shipment
	Electrostatic Discharge (ESD) Precautions
	Surface Mount Repair
	To Replace the Power-Line Fuse
	Troubleshooting Hints
	Table A-1 Bias Supplies Voltages

	Self-Test Procedures
	General Disassembly
	Recommended Test Equipment
	Table A-2 Recommended Test Equipment
	Instrument
	Requirements
	Recommended Model
	Use

	Test Considerations
	Caution

	Operation Verification and Performance Tests
	Operation Verification Tests
	Performance Tests

	Measurement Techniques
	Figure A-1 Performance Verification Test Setup
	Figure A-2 Front/Rear Panel Terminal Connections

	Constant Voltage (CV) Verifications
	Table A-3 Verification Programming Values
	1 Turn off the power supply and connect a digital voltmeter between the (+) and (-) terminals of ...
	2 Turn on the power supply. Select the output to be tested and the high voltage range (20V/1.5A)†...
	3 Program the output voltage to 0 volt and current to full scale rated value (1.5 A)† by sending ...
	4 Record the output voltage reading on the digital voltmeter (DVM). The reading should be within ...
	5 Readback the output voltage over the remote interface by sending the command:
	6 Record the value displayed on the controller. This value should be within the limit of (DVM ±5 ...
	7 Program the output voltage to full scale rated value (20 V)† by sending the command:
	8 Record the output voltage reading on the digital voltmeter (DVM). The reading should be within ...
	9 Readback the output voltage over the remote interface by sending the command:
	10 Record the value displayed on the controller. This value should be within the limit of (DVM ± ...
	11 Repeat steps (1) through (10) for the other output.
	1 Turn off the power supply and connect a digital voltmeter between the (+) and (-) terminals of ...
	2 Turn on the power supply. Select the output to be tested and the high voltage range (20V/1.5A)†...
	3 Operate the electronic load in constant current mode and set its current to the (1.5 A)†. Check...
	4 Operate the electronic load in open mode (input off). Record the output voltage reading on the ...
	5 Repeat steps (1) through (4) for the other output.
	1 Turn off the power supply and connect a digital voltmeter between the (+) and (-) terminals of ...
	2 Connect the ac power line through a variable voltage transformer.
	3 Turn on the power supply. Select the output to be tested and the high voltage range (20V/1.5A)†...
	4 Operate the electronic load in constant current mode and set its current to (1.5 A)†. Check tha...
	5 Adjust the transformer to low line voltage limit (104 Vac for nominal 115 Vac, 90 Vac for nomin...
	6 Adjust the transformer to high line voltage (127 Vac for nominal 115 Vac, 110 Vac for nominal 1...
	7 Repeat steps (1) through (6) for the other output.
	Note:
	1 Turn off the power supply and connect the output to be tested as shown in Figure A- 1 to an osc...
	2 Turn on the power supply. Select the high voltage range (20V/1.5A)†, enable the output, and set...
	3 Check that the front panel CV annunciator remains lit. If not lit, adjust the load down slightly.
	4 Note that the waveform on the oscilloscope does not exceed the peak-to-peak limit of (5 mV)* or...
	5 Disconnect the oscilloscope and connect the ac rms voltmeter in its place according to the VRMS...
	6 Repeat steps (1) through (5) for the other output.
	1 Turn off the power supply and connect the output to be tested as shown in Figure A- 1 with an o...
	2 Turn on the power supply. Select the output to be tested and the high voltage range (20V/1.5A)†...
	3 Set the electronic load to transient operation mode between one half of the output’s full rated...
	4 Set the oscilloscope for ac coupling, internal sync, and lock on either the positive or negativ...
	5 Adjust the oscilloscope to display transients as shown in Figure A-4. Note that the pulse width...
	6 Repeats steps (1) through (5) for the other output.


	Figure A-4 Transient Response Time

	Constant Current (CC) Verifications
	1 Turn off the power supply and connect a 0.01 W current monitoring resistor (RM1) across the out...
	2 Turn on the power supply. Select the output to be tested and the low voltage range (8V/3A)† and...
	3 Program the output voltage to full scale rated voltage (8.0 V)† and output current to zero amps...
	4 Divide the voltage drop (DVM reading) across the current monitoring resistor (RM) by its resist...
	5 Readback the output current over the remote interface by sending the command:
	6 Record the value displayed on the controller. This value should be within the limit of (IO ± 5 ...
	7 Program the output current to the full scale rated value (3 A)† by sending the command:
	8 Divide the voltage drop (DVM reading) across the current monitoring resistor (RM) by its resist...
	9 Readback the output current over the remote interface by sending the command:
	10 Record the value displayed on the controller. This value should be within the limit of:
	11 Repeat steps (1) through (10) for the other output.
	1 Turn off the power supply and connect the output to tested as shown in Figure A-1 with the digi...
	2 Turn on the power supply. Select the output to be tested and the low voltage range (8V/3A)†, en...
	3 Set the voltage of the electronic load to (8.0 V)† to operate it in constant voltage mode since...
	4 Operate the electronic load in short (input short) mode. Record the current reading again by di...
	5 Repeat steps (1) through (4) for the other output.
	1 Turn off the power supply and connect the output to be tested as shown in Figure A- 1 with the ...
	2 Connect the ac power line through a variable voltage transformer.
	3 Turn on the power supply. Select the low voltage range (8V/3A)†, enable the output, and set the...
	4 Operate the electronic load in constant voltage mode and set its voltage to (8.0 V)†. Check tha...
	5 Adjust the transformer to low line voltage limit (104 Vac for nominal 115 Vac, 90 Vac for nomin...
	6 Adjust the transformer to 10% above the nominal line voltage (127 Vac for a 115 Vac nominal inp...
	7 Repeat steps (1) through (6) for the other output.
	Note:
	1 Turn off the power supply and connect the output to be tested as shown above with the current m...
	2 Turn on the power supply. Select the output to be tested and the low voltage range (8V/3A)†, en...
	3 Divide the reading on the rms voltmeter by the load resistance to obtain rms current. The readi...
	4 Repeat steps (1) through (3) for the other output.


	Common Mode Current Noise
	1 Turn off the power supply and connect a 100 kW resistor (RS) and a 2200 pF capacitor in paralle...
	2 Connect a digital voltmeter across RS.
	3 Turn on the power supply. Select the output to be tested and the high voltage range (20V/1.5A)†...
	4 Record the voltage across RS and convert it to current by dividing by the resistance (DVM readi...
	5 Repeat steps (1) through (4) for the other output.

	Performance Test Record for Your Power Supply
	Calibration Reference
	1 Disconnect the power cord and all load connections from the power supply.
	2 Remove the instrument cover. Refer to the disassembly drawing on page 174.
	3 Connect the power cord and turn on the calibration mode by holding down the Calibrate key as yo...
	4 Apply a short between the two exposed metal pads on JP3 (located near U17). The JP3 is outlined...
	5 While maintaining the short, move to the security code and enter any unsecure code in the calib...
	6 Remove the short at JP3. (An error occurs if not removed.)
	7 Turn off and reassemble the power supply.

	General Calibration/Adjustment Procedure
	Note
	Note
	1 Turn on the calibration mode.
	Voltage and OVP Calibration
	2 Move down a level to the voltage calibration mode.
	3 Select the low-end voltage calibration point.
	4 Enter the reading you obtained from the DVM by using the knob and resolution selection keys.
	5 Save the changes and select the middle voltage calibration point.
	6 Enter the reading you obtained from the DVM by using the knob and resolution selection keys.
	7 Save the changes and select the high voltage calibration point.
	8 Enter the reading you obtained from the DVM by using the knob and resolution selection keys.
	9 Save the changes and go to the OVP calibration mode.
	10 Run the OVP calibration.

	Current Calibration
	11 Select the low-end current calibration point.
	12 Enter the computed value (DVM reading ¸ by shunt resistance) by using the knob and resolution ...
	13 Save the changes and select the middle current calibration point.
	14 Enter the computed value (DVM reading ¸ by shunt resistance) by using the knob and resolution ...
	15 Save the change and select the high current calibration point.
	16 Enter the computed value (DVM reading ¸ by shunt resistance) by using the knob and resolution ...
	17 Save the new current calibration constants for the output1 and go to the calibration mode for ...
	18 Repeat the steps (3) through (16) for the voltage, OVP, and current calibration.
	19 Exit the calibration mode.



	Calibration Record for Your Power Supply
	Calibration Error Messages
	Calibration Error Messages

	Replaceable Parts
	1 Contact your nearest Agilent Sales Office or Agilent Service Center.
	2 Identify parts by the Agilent part number shown in the replaceable parts lists. Note that not a...
	3 Provide the power supply model number and serial number.
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