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EN 61000—4—4(1995): A714 14 Wo|/&% QT At
EN61000—4—5(1995): A A &7 A}&}
EN61000—4-6(1996): =¥ 2] Q. Syl wgk JA| & F A3
EN61000—4—8(1993): A7 &7 AFg}
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A7 AR o] A2 Fol 45 FEAel S84 2 5 9l
gt 913 Aol X & Abg-at %9 448l 1GPIB E RS-
2322 %4l 2bE) tlo]E]E 2] =l (readback) & 5 0 H ThE AFES Aloja 5

PR

- Akl AdE ZmaY

o At 2 AF = (readback)

o @A 2 A e o) sh=w (hardback)

- ZRIHY EPEE 7 AF

o 2HA 2}A) AlE (Self-test)

AW VED (R &3 vaEd o)) o= vha3 22 Zlo] :AgYnt
o 9 AT A7 A # daEdel(vEH BE

o e HJGH AR Akt v AaEg o] (Agk BE

o BAVIE T AHE AH

s eRF A=A R oF 7 AH

I

MAIZSE{S £60 VdcECH = MAZS7| &
Lo gA| 2HO| (+) E=HE (+) #Alo, (-)
off 2AHEIX| 42 MM 2A0|0{E AESt= AP £60Vde 0|22 EHE FSAIFIA

ORMAI2 ..

18 FSA7IE HUXIL AL A" =

—~
|

1. Float voltage +/-60 Vdc Max to (L)
(shorting conductors without insulation)

=
Dﬂ ﬂ 2. Float voltage +/-240 Vdc Max to (<L)
VU (Insulated shorting conductors)
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AWG 10 12 14 16 18 20 22 24 26 28
Hotel= £ ®MF | 40 25 20 13 10 7 5 35 | 25 | 17
(RHHO1)
mQ/ft 1.00 | 1.59 | 2.53 | 4.02 | 6.39 | 10.2 | 16.1 | 25.7 | 40.8 | 64.9
mQ/m 33 | 52| 83 |132]21.0] 335|528 |84.3|133.9|212.9
«HAYS 0 30°CO| CH7[0f A B M

O1F RTA7IS BEIRAT £t ooloj= HATI7I0| Hr) T2t 8|2 £ MEI 52
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Power
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SECURED
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Power
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I/O, Power
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SECURED

ok Mgk ISl W Eeo] AE ] Ado] AN AL AAFF AL
(RST ) Foj = A7 57 ekgv,
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AL 5715 B 7o Betel Aol AR 2ot A et =5 ARS8t
o} 919 S Hullol Futh. <8 =4,
“CAL:SEC:STATON, ‘003640 (E3640A ZH)
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H 4 2 Ae{mHo|A FHx
SCPI 3™ 29

A

CREE R

A4

3 oy

e

(BO AMlet Y 2= 78 HO|X| & EZSHIAIR)

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?

MEASure
[:SCALar]

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

*Agilent E3640A/42/44A 2AE  =xAgilent E3641A/43A/45A R E
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H 4 2 Ae{mHo|A FHx
SCPI 3™ 29}

E2iY U

(B XM et 2= 82 HOIXE &ESHIAR)

INITiate[:IMMediate]
TRIGger[:SEQuence]
:DELay { <seconds>|MIN|MAX}
:DELay?[MIN|MAX]
:SOURCce {BUS|IMM}
:SOURce?
*TRG

(B XtAet 2 E 85 HOIXE HESHIANL)

DISPlay[:WINDow]
[:STATe] {OFF|ON}
[(STATe]?
:TEXT[:DATA] <quoted string>
" TEXT[:DATA]?
‘TEXT:CLEar
SYSTem
:BEEPer[:IMMediate]
‘ERRor?
‘VERSion?

:COMMunicate:GPIB:RDEVice:ADDRess <numeric value>

:COMMunicate:GPIB:RDEVice:ADDRess?
OUTPut

‘RELay[:STATe] {OFF|ON}

‘RELay[:STATe]?

[:STATe] {OFF|ON}

[:STATe]?

*IDN?
*RST
*TST?
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H 4 2 Ae{mHo|A FHx
SCPI 3™ 29

oy 3y

(B XtMEt H 2= 89 HOIXE &ESHIAR)

CALibration
:COUNLt?
:CURRenNt[: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

ME| B 9

(BN XtAet 2 101 HOIX E HZSHYAIR)

STATus:QUEStionable
:CONDition?
[:EVENTL]?

:ENABIle <enable value>
:ENABIe?

SYSTem:ERRor?

*CLS

*ESE <enable value>

*ESE?

*ESR?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*SRE <enable value>

*SRE?

*STB?

*WAI
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H 4 2 Ae{mHo|A FHx
SCPI 3™ 29}

QIE{H|O]A 7Y HY

(BH XMAME 2= 92 HOIXE HESHIAIR)

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

HH MY EY

(B AMlet 2= 88 HO[XIE HZSHIAIR)

*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}

[EEE-488.2 2= Y
|

|
(BO XMst 2 &= 112 HO

X E SESHYAI2)

*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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7} ool BejA = o] Fo] Y x| F-EI} A 6 F eI g F2EHA
o w3 9 Bl 29 9 dlole] Aol i AR S HFE B A
THE TR g Fx AEAE BEA0.

O

APPLy 3 A&
APPLYy "2 9174 QIEH|o] g Foto] W gw7lS 2RIy s 7H i
et S AT g ol E 2o, AFE M A= v FEae A e
715 3V, 1A% 24 3th

“APPL3.0,1.0

Low-level 43 A4
APPLy B82S AYZF71E 22 1eWsts /b kst wh S
Low—level %5 AH&-3aHA Kt g5 Al 2H2+e] w75 WA
Yt o & 501, AiFE A AR EHE v ¥EEsS 4317
Ao
“VOLT 3.0 ” g e
“CURR 1.0 ™ zo Nz
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473 97 QlE{Hl0|A AE
ASHE T2 I

=

Z3] &% 97

Z3 HHEE("7"E By ges) o] ALF IO SH vAAE AFE S

A AT}, Lﬂ Ay} EEgkoly Ul AS57] A gE0] BAE Y. A& 591,
HFE A A== ot HHEE2 AU3H719 o7 7|ES ¢l 713 &
=9 LFE At

dimension statement =Xt B o] 37| & FELICHBOIN R4).

“SYST:ERR? F O7IEs &L ct
bus enter statement F =g g AREol Y=ect
print statement F =AE S UM EH

EFA 22 A9

AAFH71E B AAEA A (AZEY0]) EgA B SA] Ui Ed
A& Welsduth 71 gto w2 "BUS" EfA 227t Aggych dd3E7]
7} Z2A Y- EYAS AMEE = 5 "IMMediate "% deatoof gt
A5 Bof, AFEH A Ay = E} BREEES ALEHVIE 3V/I A &
gow SA AAFY

“VOLT:-TRIG3.0 ~ Eo[AE Moty e S 3.0 vE MYEL|Ct
“CURR:TRIG 1.0 ~ EoAHE MF YHS 1.0 AZ MHEHLCE
“TRIG:SOUR IMM” = EB|HE AARM MEABILICY
“INIT » E2|7{ A|AHO| A|RE| £ BHL|CH
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Hl

g

247 ol

4 QIE{H|O & &=
ZHASE =2y IR

A9EH7 =249 4

SOURce- A 280l = gh& 2 e alr] 91k w77}
ol thall AHE-3 < Al TR g et

ebA U obeh o] Eofi= AHE:

S A~
Sl

DEFault 3! Add3w719 A4 ghol vk slsudt

£ HZ5I0 i7iH S AESHHYA 2.

HAESE7|E Z244e o] &

—o

 4-1. Agilent E3640A/42A/44A =229 He|

L o]l 311
= AYEH

B e,

ol 7]

712 =¥ 9o ujet
> 2 749 zk2 MINimum, MAXimum

E3640A E3642A E3644A
0~8VIBA | 0~20V/ | 0~8V/5A | 0~20V/ | 0~ 8V/8BA | 0~ 20V/4A
Hel 1.5A ¥l el 2.5A # < el el
== 729 ¥l 0V ~824V [0V ~2060V| 0V ~824V |0V ~20.60V| 0V ~8.24V [0V~ 2060V
| i ZHMax) 8.24V 20.60 V 8.24V 20.60 V 8.24V 20.60 V
et | AgHMin) ov ov ov
7|2 Z}(DEF) ov ov ov
*RST % oV oV oV
== 729 H9| 0A~3.09A |[0A~1.545A| 0A~515A|0A~2575A| 0A~824A | 0A~4.12A
| i ZHMax) 3.09A 1.545 A 515A 2575 A 8.24 A 412 A
HE EAZHMin) 0A 0A 0A
7| 224 (DEF) 3A | 15A 5A | 25A 8A 4A
*RST % 3.00 A 5.00 A 8.00 A
T 4-2. Agilent E3641A/43A/45A T2 3 Q|
E3641A E3643A E3645A
0 ~ 35V/0.8A | 0 ~60V/0.5A |0 ~ 35V/1.4A | 0 ~ 60V/0.8A |0 ~ 35V/2.2A | 0 ~ 60V/1.3A
Hel Hel el el el el
T2 1Y M| ov ~36.05V |0V ~618V |0V ~36.05V|0V~618V|0V~36.05V|0V~618V
|} ZHMax) 36.05V 61.8V 36.05V 61.8V 36.05V 61.8V
Het | & AZHMin) ov ov ov
7| 2ZHDEF) oV oV oV
*RST 2 oV oV oV
=229 HQI0A ~ 0824 A|0A~0515A|0A ~1.442 A|0A~0.824A|0A ~2.266 A| 0A ~ 1.339 A
Z|CZHMax) 0.824 A 0.515 A 1442 A 0.824 A 2.266 A 1.339 A
M2 | EAZHMin) 0A 0A 0A
7|2 ZHDEF) 0.8A 0.5A 14 A 0.8 A 22A 1.3A
*RST 2 0.8A 1.4 A 22A
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H 4 & A QEHOo|A &=
APPLy HE AIE

APPLy % A4

APPLy § 52 94 Qg o] ~F Fall Adaw71E 22 1YW e = = 7HE
e RS Ay gyt sy MEo® 8 A W AFE Aes =3l

U,

APPLYy {<voltage>| DEF | MIN | MAX}[,{<current>| DEF | MIN | MAX}]
o] T3 2 VOLTage 2 CURRent " # o] 235 7]tk
APPLy {52 X2 7% gho] dA) Aele e oA Fast 4--out %

75719 F9& AMEA 229 goz wATYTh 22 IFE glo] A
9l kel fraskA] efow ¥ 77 AT 5 lEHH.

Mwt @F7 ) vz sk 54 gk Aol "MINimum", "MAXimunt 5=
'DEFault "& AHE-E = gy ZF o] v e] ApAeh g2
4-13} 3 4-2%5 77 FEsha 2.

o

i,
o ol

APPLy 2] Hl7i 5 sttt A std A ai7] of i aE A
Aoz Fgvch

L7

APPLy?
AAFH719) AA A} A7 A e £3)ehn 18150 U BAAL

Ay zA HEeFuth A AR ok o9 A} e oA = H
CHRIE 2= EARE 9] dF2A YERd U,

it
i

“8.00000,3.00000” (E3640A 2H!)
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M =
1N
1z o
o 0
o [
Ho #ﬁ‘
2
2 5
oS

Y "é’ﬂ 28 "%

7] M= AL FH7E 22 I8 dl AHE- = Low—level 8385 A 3]
ot APPLy o%’o] AdFH71E T2 adske 7 e e s X‘ﬂ%?‘l‘:‘rt&
Low—level 8 A% W&o NE i Hd5-ES A4S 5 Q2 Brf o &

A= AT EY ljr.

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

ALdaw718 SA A7 diS T2 0383y SA] 42 9 90 AF 3

Sy,

CURRent 32 34 Aeld 23 Hoo 44 Qo] dL¥F7]19 282 A=
Jil%ﬂ% wo =z AAT Y

F A SEE 3 9%k 5 M] "MINimum" = "MAXimuni< A}
01*141:} MINS 7} vhe H 791 "0" ¢tdo] & M ezt MAX= *d_E”%
of FgH= 7MY =2 A/ e 4 wwm}

T3k o] WL "UP'I "DOWNM /| =5 AF8-31o] vlg] A3t oF vk SA] A F

dAS F7HA 71 A Y 7“”\]@‘4‘4 CURRent:STEP ™ &2 iﬂ T AT E
FS AT NEE T A *%kﬁﬂ* ey A4 A7 29Ed A
5” Q7 —222(Data out of range) & ;& = ool RASHIAIL.

ofo
m°"
-(o —U

F

CURRent? [MINimum | MAXimum]

A 22 AE LT F71 A7 dRS A

CURRMAX} CURR? MINS &l 3F HeJof| A T2 g 31e 4= 9l = H o
AR g TA) Y

CURRent:STEP {<numeric value>| DEFault}

CURRent UPZ} CURRentDOWNE H o8 2 7 gW & A7 v 2715 A
AUk ohg Ho) R 9] A& FxsHA L

A A7 E HAh A s ow AgstEd ©@A A7]E "DEFault "= A3 A
2 A A719 HA A TS ZH 2F0.052 mA (E3640A), 0.015 mA
(E3641A), 0.095 mA (E3642A), 0.026 mA (E3643A), 0.152 mA (E3644A)
2 0.042 mA (E3645A) ¢JUtk. CURR:STEP? DEFR= A|=7]9] H 4 AH5S
BEAIFEUTH SA] AR/ d@S G A 2719 gl uhet S skl Ak =
FULh o2 Sof wA 2717 0.010]W 28 A7} 10 mAH 17}0}7%} e
Sy *RSTA ©HA 271+ HA 2452 #duch

P

=
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OlIxil

CURRent:STEP? [DEFault]
A A A 2719 g FAISY T EAE = w7 s AR gy
"DEFault "= tHo] ©9IE ©A 719 HA A e Al duTh

CURRent:TRIGgered {<currenr>| MINimum | MAXimum}

7] SQl EgA A dEs T2 a8 YY b7 S Mﬂﬂ A i E

ﬂﬂﬂ WAskd 28 92 AFE e AE g ti7] S B wa e
2 CURRent 4§ & 2] oJaks- tﬂ—;(] okZ=1]t},

CURRent:TRIGgered? [MINimum | MAXimum)]
AA 220 3l B A dls 23 Fun B o] e
H#] &2 7%, CURRent #lo] EA1E Yt}

U 22 IHES B CURRSTEPY & 0.2 38 [E T7M71 A%
22417171 918 CURR UPEE= CURR DOWN &5 AH8-3h= WS & = 9l
U

“CURR:STEP 0.01 " A 27|15 0.01AZ 4™ &L
“CURR UP £ MUE STt
“CURR:STEP 0.02 " A 37|15 0.02AZ A- &Lt
“CURR DOWN =5 MYE LA

VOLTage {<woltage>| MINimum | MAXimum | UP | DOWN}
AAFT7]9) ZA A A0 TP ZA] e Y dhabe) 4k @t

QA EAre)

Qe
VOLTag WS A g
=z goz A
3k o] W& & "UP'sh "DOWNE AF&-3t0] vl 2] 43t oF vt ZA) A3k o)
7HA 7)1 AW A3 VOLTage: STEP “é%‘% %-7 EEAAEHE Y
St A28 S8 A glo] Ak i 2 x

222 (Data out of range) & Z#F = 9l
VOLTage? [MINimum | MAXimum]
A Z2aE dAdF3H7]e A wEs 23]k
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OlIxil

M =
1N
x oM
E?.! 0
o [
Ho #ﬁ‘
2
2
¥ S

|>

I

B

VOLTage:STEP {<numeric value> | DEFault}
VOLT UPz} VOLT DOWNE & ¢ & =2 7an 3 dolo] g7 3718 A4t
o] AAE HAA 2.

A A7 E HA4h A s ow AgstEd ©@A A7]E "DEFault "2 A3 A
Q. GA I HA AR 722 k0.35mV (E3640A), 1.14 mV (E3641A),
0.38 mV (E3642A), 1.14 mV (E3643A), 0.35 mV (E3644A)% 1.14mV
(E3645A) Yt} SA] At sl AL oA A2719] el wef S8 = skal A4
a7 = ST} o] 2 Sof ©A 7171 0.0101% &8 Hsto] 10 mVA 71817
U ZHgh ) *RSTollA ©HAl A7]1E= # A A 52 adyth

VOLTage:STEP? [DEFault]

AR G A 7719 ge BATUT A EE S E A gyt
"DEFault "& 2E W& WA 379 H&2 HAAS5S AT

e T2 79 JIHEESE B VOLT:STEP W#Ho =2 28 Ak Z7HA]7]A
U 7+2A1717] 98] VOLT UP 2= VOLT DOWNE 3 & AF&-5= WS o
011\_141;]_
N E] .

“VOLT:STEP 0.01 ~ A 37|1E 0.01VE AFE e Ct
“VOLT UP” =9 dets S/
“VOLT:STEP 0.02 ~ A 37| 0.02VE ME B Ct
“VOLT DOWN =5 MU HdLAdU.

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

u7] Fel Bl A e Tz oy] 9 e A due =
A7 EAshd 28 92 AFE e AE g ti7] S B wE e
F4 VOLTage 9] 9 3& WA vty

VOLTage:TRIGgered? [MINimum | MAXimum)]

o] 23] WL WA Tz o] Qi EelA A dNe 23 P B A
glo] & ¥ A o2 739 VOLT #lo] AUt
VOLTage:PROTection {<voltage>|MINimum|MAXimum}

A LA (OVP) 327 ERu = At el A4 Sk F &3 o] OVP
A0S zbshd, A9 B 29 R SCRe) o) Bk gk 208
OVP Efg 28 271o] A7 =W VOLT:PROT:CLE ¥ H 0.2 2AT F Q)5
Yyt
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Rl 4% 22 QIE{B(O|A ALx
&5 83 2 28 3Y

VOLTage:PROTection? [MINimum | MAXimum)]
AA 2 Sl A A ER wEs 23]tk

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

AAdFH719 FAY WA 758 7t AW 7He s G @ U T *RST ol A o] 3k
"ON"©o 2 A},

VOLTage:PROTection:STATe?

BA A 7)) AelE 28U BAEE WPESE 0" OFF) Et
"1"(ON) Yt

VOLTage:PROTection:TRIPped?

PHL A 27 EfEo] 2AFR o "1"E BASH L EYE A ko
'0"& AT
VOLTage:PROTection:CLEar

A A 25 AU o] HE & &
=7 Ao AEE 553 OVP EY #HHEe |
AUk o] B A5er) Aol 29 AS
AU OVP EY dS &9 AA3k oo 2 S L. ol HYEE Fdsty| ©

off 2= &elof ot r et ZHS M FHsHOF &L CH.

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

2198 zte] o3| L2 1AM E = 8 1Y E AT o & o] "P20V" U "HIGH"
= 20V/1.5A M9 Al¥xlo]r "PV"L "LOW"+= 8V/3A H$] (E3640A 22))
o 2RI Th *RSTol A AR 917 deiFt,

VOLTage:RANGe?

A AdeiE HAE 23T ok BEAE S wiAHSsE Add BHe] 49 "P8v"
o P35Vl H LA W91 9] A -$el = "P20VH "PEOV I YT,
MEASure:CURRent?

AAEF7] - A7 A AelM 545 A7E 239

MEASure[:VOLTage]?
AAFT719 24 gl S48 AsS 23]t

* E3640A/42A/44A 22 E  ++E3641A/43A/45A 22 &

81



H 4 2 Ae{mHo|A FHx
E2|7H¥

m
A
X
ot

ALTF719 EAY A AE]S AMEshH B A 245 A EEASE 49
st EYAE S v Ay A{FE AAE = dH5Ut dd3371e EFAH
S getA g o7 o] Fo] U}

o A ALITFF EYAES ol AAE XA skojok St A FFY)
= 97 QEF O AR RE A (LIZEY0]) ETAL SA| ET|AS wolE54]
Ytk

o 2t AE EYA oA EYAE QIAISHS Al dld &7 o] W3t

AS A = I HUE AZE X2 HA ER

o WiXJEFO 2 INITiate HHS Ydgstoiof ) IMMediate AAE AH

st Meld 282 EgiAY diE SA) AYEYn 28y E-A 227
FTH71+= 15 238 E8A (Group Execute Trigger:GET) 1+
EfAE gdE YT

4
Py,
®
o
ol
filo
4
2
o
o

pul

EFA &2 A9

ALFF717F EYAE WolEY A2AE XA slojof Ut} EFA AAE 34
A wEE e A=Y, & ALTF717F AR AY 42 AEFH ol A7 AL H
(reset) EW A7 HAZ AA )

H2(EZES o)) EFAY
o WA EZA AAE AEstHYE o HE S Yk
“TRIG:SOUR BUS”

o WA AAE AHESE$ 474 JAEH oA (GPIB B+ RS—232) oA A E57]
E EASHAE ATRG(EZA) ¥HE ¥ YL *TRGE E Ul AlZF XA 9]
i A, AGE A AAF EA s2e] A=Y

« IEEE—-488 1% A3 E8 A (Group Execute Trigger:GET) WA A& K.
WA GPIB JIE Ho]| A~oM LT 5715 EFATS SR FY e v HHE2
FadAC AEZY oA GETE HUls WS HolFUth

“TRIGGER 705 (group execute trigger)

=
A
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H 4 2 Ae{mHo|A FHx
E2|7He

.‘

o WA AAE AT ) 575 =5 st W *WAI (H)7]) H 5
*WAI o] Adiwm AAFHF7])= F71e] e Aastr
E Zdo] ¢tgdE uzkx] 7oyt oA E 59, th
HA EZ| A7} holsoi A FHA ET] A7 Q25 7] Hol| A= =5 T
t}.
“TRIG:SOUR BUS*TRG;*WAI;*TRG;*WAI ~

HHo] Aud *OPC?(A 3 &5 %3]) WHo|Y*OPC(H 3 &+5) HES
ARgetel A ehm A7IE ZAE 5 Qleyth Ado] ¢hRs v *OPC? ¥
S ARzZE"1"S =8 vy 2 Byt *OPCYH 3 A 3lo] k2 ¥ Standard
Event @A A~E ] "OPC" | E (B E 0) & A3}

A E-|AH
o A EYA aAE dEstEd ot U H
“TRIG:SOUR IMM”
- IMMediate = Eg]A &2AE AdstA INITiate HHE A
VOLT:TRIG %3 CURR:TRIG 2 VOLTE = CURRZLC. 2 A a-gdyt},
oyl AIZF XA E FAH U T

o

By
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Ml 4 & ¥A lE{H oA &E
Ea|y

EYAD 93

INITiate

Eg] A A AHo] A|ZAE 52 s ) o] e EgA AA7} immediate?) 7S
AA Eg7 Alo]| 22 a9 e A7, EgA AATF A0 A Eal A Ba A
& (Subsystem) o] A% 3Hw % gk,

S

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

A BT 2nollM o MES QA ek AR dd 3 H7] YA dld E
Y7 e A Esks AR ARl 8] AR A S AT 0014 3600 & Ale]
oA etk MIN = 0 Z0]31, MAX= 3600 28] Ut} *RST B2 ©] 3h2
0 %= A4tk

TRIGger:DELay?[MINimum | MAXimum]

EgA A 7S 23 P

TRIGger:SOURce {BUS | IMMediate}

ol e ALFF77F EYAE PolEd A4S Adushln, dd 3371+ W
A(AXZES o)) EZAE Wolso] AY U immediate EB]AE o= YT
*RSTo| A= WA BT A AA7F A=y}

TRIGger:SOURce?
A EYA £AE Z3] Yk I A3 "BUS" &= "IMM"e] AU

*TRG

HA(AZEY]) EYAES 247 AE3E (TRIG:SOUR BUS) E] 7] FA]AE
(Subsystem) ol E&]AE A YT}, o] 82 15 A3 E]A (Group
Execute Trigger:GET) H® ¥} 12 a3/} 9lH5Uth RS—232 =89 4%, ¢
A SYST:REME B S Ul 1YFF717F 97 Qg o]~ B = Q= slofok

Feh

84



H 4% 7 QIE{HOIA AX
ESTERE

1]
d

A2d 3 99

DISPlay {OFF | ON}

A taZEgols nAY HAUth taZ o7t AR E8o] faZdol& A
9E) %] 9231 ERROR ¥A7] 2 #4938 = %A7|7) 2HE gk o),

77 RER B Ew v AZ o] A7 s 0 7 AR, (Local) 7] %
T2 944 Qe o] A 2 e E HFg Y

DISPlay?

ARzt A o] A E 23 FUh 0" (AR oy "1 (AR o] TAIH YT
DISPlay:TEXT <quoted string>

o] a2 Aol WX E BAIFULE AAFH7]E vAIAE Hdl 112714
gaZgolghyrt 1 o)) FAMES Aok %, v R 9 v 222

oF wAkek tAaE o] 37ks Tt M EAR 1A sy Th
DISPlay:TEXT?

AR zte] Ul WA A S 33t & Q8550 wAdS FAF YT

DISPlay:TEXT:CLEar
Aol A A A S AUt

OUTPut {OFF | ON}

ALaw719 F8& AFsg SAAIUY. E8o] T4 HH At g2 0 V7t
= AHF S 1 mAZF HUth *RSTellA = &9 A E7F OFFY Y th
OUTPut?

Adaw7198 29 AHS 23 g4t B215 = 42 "0"(OFF) % "1"(0N) §
Yt

OUTPut:RELay {OFF | ON}

RS—-232 AVE #13 ¥92] F TTL A5 9] & AW T o] A5 52 9]
- Hejo] 9l Hejlo] =2folH of g7 ARE-Huth *RSTel4 OUTPut:RELay ¢
Hl= OFF Yt AHAISE B 54 #jo]#] "9 f 2Y|o|E AFZE &3 Bl Fx
A 2.

HESE7IE &5 20| =2 74t FR0= RS-232 QIHH 0| A AFESHA| AHEAIL.
RS—-232 3|29 Y7 F50| ¢ 4+ ASHLCH

85



H 4 2 Ae{mHo|A FHx
Al&H 28 B

OUTPut:RELay?
TTL o] =2 A5 A5 3] g}

SYSTem:BEEPer
ZA] W) 227} S o

SYSTem:ERRor?

ALEH719 5F 71Ee 23Uk dda33719 25 t71dels 20717}
A 2] @57 715o] AFE UL 5= AYAE (FIFO) W] o2 7=yt Wl
e A 77 AR R TAFE YT g7]dolA B8 275 ¢ 2w ERROR
E71717F AA L 77 2AF YT 113 H oA FE A& = "9 F HA A=
A L.

SYSTem:VERSion?

@A SCPIH A S setaby] flefl ddaw7]1E 23 gyt 123 F20] YYYY.V
Q1 wArA o] A E =], o 7)ol "Y's" = A 9] A s YR L, Vs T AR

HH HEE YepdYtt (¢ 1997.0).

SYSTem:COMMunicate:GPIB:RDEVice
:ADDRess {<numeric value>}
:ADDRess?
F7)7)9) W2 Fa8 AL 28T o]
WH7])7]19] Faell= o] SlFUTE o] A AS7]
o gL Fut.

*IDN?

dhdFH719 A AL s elsuth 1 A3 ddewrle 4R 29 7l
o AEE BAIFYTE AAA e Al x| Agol o, Tl dEs R Mo
], A A DS AR E A AL (EE 0N, LM BEE Al 7)) extE A E
A7 ZEQUTE A soabs ALy m7] 5 Z2AM ) tigk Felo] i e
o|aL, FHA S2A= Y/EH ZRAM )tk Aol 1 Waol, AA LAt
© A TR A Aol g Helo] 18 HE Y

o] W= A3} thg G4 e] FAde] TAPUTHEAD M9 217]3= Hol k= 40%t
ool ofof 7).

Agilent Technologies,E3640A,0,X.X-Y.Y-Z.Z (E3640A =H)

%o
7} dlo] ]

TST?

ALZHF719 ®A 1A A (complete self—test) S UL DA 2FA] A S
(complete self—test) = F3}5hd "0"0] A H L Aufjshd "1" &= 0o] obd 3t
o] AP YT} kA A&l Asfsld, OF WA X ¢} A& o] Ag st o] g tfst
F7F AR A YL
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H 4% 7 QIE{HOIA AX
ESTERE

*RST

ALIH7E T

B2 A ek ool Eelt A2 vl
= AAFH79 FeE ek,

Tl- ©
HAZF A i g

7 QE|Fo] A 2] *RST & ol - RESET

T o w

_— E3040A | EBAIA | E3B42A | ESBAIA | EGB4IA | EB4SA
CURR 3A 0.8A 5 A 1.4A 8 A 22A
CURR:STEP 0052mA | 0.015mA | 0.095mA | 0.026mA | 0.152mA | 0.042mA
CURR:TRIG 3A 0.8 A 5 A 1.4A 8 A 22A
DISP ON ON
ouTp OFF OFF
OUTP:REL OFF OFF
TRIG:DEL 0 0
TRIG:SOUR BUS BUS
VOLT ov ov
VOLT:STEP 035mv | 114mv | 038mv | 114mv | 03smv | 1.14mv
VOLT:TRIG ov ov ov ov
VOLT:PROT 220v | esov | 220v 66.0 V 22.0V 66.0V
VOLT:PROT:STAT ON ON
VOLT:RANG PV(HEe) |P3svidzen | Pev(Ren | Pasv(HEe) | Pav(HEe) |Pasvixzen

o ffel 59 A3 AR A A7) dEF R gyt
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M 4 F A AE{H o[~ FH=
SEf M B

2 A3 =4

AT WAy AR A A3 A o) 71A g A
7) et AU 939 s 108 59tk Ea drgel A 2 A4 9

A (158 5)] o] 82 da 5 AL,

5

*SAV{1]2|3|4]|5}
A7 9129 AAFF719] DAl el & AR e 2 912l o] n] A7 e
= ol B th( @ f HAeH ehrueh.
. HLFF ALY CRST ) & o] AR PA o] Fae FA e,
A e dol AL 58] A E A ek §F o) A HY v,
A RE S theat 2 B HG g e d
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% 1Al A ﬂ% AAFH7] SH
"1"FE "5 Hlo] Sl U

&3:DISP {OFF|ON } & €7 Qg0 A Rl Mut A8t o2& 5= 3l
Utk 24 Re® 7hd fadeo] Aeivh A o= ONC2 A4 vth

il

SEFUL T3 5N A A

|y

MEMory:STATe

:NAME {1]2 | 314 | 5}, <quoted name>
:NAME?{1]2|3|4 |5}
A7 A% 1A ol o] F5 T YT 44 QI H o] Ao = A1 b)) E AL

SalioF A= “ﬂ% 53T %QHE} NAME? & o= A7 A7 13 ol A
el AU A f1x]ol & o] 5ol §le
& %X}Oﬂ (“ ") EHEHE} olF o= B 9/M7AA o] EAE 3l& ¢ s
o 3w TX}L FRAD F AFUT g2 AR 01*14@ 9N EAE
F ek o] 55 A8k @7 7 AT Y ARASE W82 55 Flo] A "EEl X
¥sHx 3}@%13 ofgel] AA7F AFH T

A,
i
i o
o ¢
%o
rr
o, M
FO
i
i
8
O
mlo N

o158 A gekA] o <ol~uﬂ7ﬂ 9] b A E AU 1 el o] Sol
o) U mebd ol A& 5 9= W] Al gLt 4%
A b A Fgrieh,
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H 4% 7 QIE{HOIA AX
2y Yy

]

27 3%

AAFF79 % 75 7f Lol thafA= 62 HO|XFE] AR = "I ™ JHR"E &HZ
SHMAIR. WA ] oA ZE 732 91 Ho|x|of =Fu o] 5UTE A AX]el of
T AT A MHA HieE FESA 2.

"S|

(i

0
Ot

=7/ 1de 0 OVPE ON JE 2 25t OVP7t ERIEl= HE YAISHOF &L

CALibration:COUNt?

ALF77)9 mAE 052 sebaly) 3 23 P A
oAl E3t=7] Aol w = AFUTE A3 w718 A+ o = S
ke olEA 9. o] g v WA vk 14 AX =2 9 o] o] ol
W grol 34 Z7hgct,

CALibration:CURRent[:DATA] <numeric value>

o) e o] ekl AE 3L 2 Arelsk ONQl 9ot L8 2 5 %!
| e o ARAS 9old FaAE AR JGTch Ade of
Ao w4 ¥ (CAL:CURR:LEV MID % CAL:CURR:LEV MAX)
Gtk Al 7he] ghs AE5A o dEsta g stoior . 1
Z17F A2 278 2 E AU T o] Bl 3 A I Bl v e o

o

24 2 o dlo L
2 ofy
12 A

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

o] WH wAgo] BetalAlE L &9 A7k ONQl Z-f-oll vk AHE- & 5= lF Ut
o] &2 CAL:CURRY H el 9Jal] le v+ wgddel dd o577 A7 ede A
ARk 2L sk ek ARSI sok shzul -4 shad (MIN) H-E] A

aho] Q12 sl Fith.

CALibration:SECure:CODE <quoted new code>

Mg Wk HES Qe Lt ek HES wprelE WA 7)E Nek ES AL
gato] HTH710) RLS AT A A S TS Gl stolof g,
Wy sl 944 Yol AE E&f Hd 11474 5012 5= AF Ut AA
U8 62 HolH 9] "w Ne"E I
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Rl 4% 97 QlEfw|0|A AX
my By

CALibration:SECure:STATe {OFF | ON},<quoted code>
WS PI% BHeto g AAFH7]E Bk A7 Bk Al g o

CALibration:SECure:STATe?
ALFF719) B et vk Aejs 23| gk AT BAHE ke 0"
(E_F aAD oy "1" (H.]h) YTk

CALibration:STRing <quoted string>

AdLdga7lel e g RE 753U o E 50 3
991, 9w QAT 5o AR A9 5 Uik
Aol 7b 402 Yt W wAIAE Bul7] deoll A dE57]9] Bebks sjAlstoiof
.

CALibration:STRing?

WG HAAE 23 F AEH-T O FAEE FA G

CALibration:VOLTage[:DATA] <numeric value>

WS Bt a|Aleta E2 e 7F ONQl Aol vk AR8-8 5= QlF Ut o] EaS

Q- AUAE ol 73 ddaks AE U A dEE = ddel did H 4

g @3 (CAL:VOLTLEV MIN )& A eiafiof gt 1- th 18 ghell vish

79 FHo w =¥ (CAL:VOLTLEV MID % CAL:VOLT:LEV MAX) S ¢!

2aflof shth Al 9] A%E = gk AEstel Y stolor gtk 1eE

FTa717F M EE A 2 s AT o] gk A HIR w R e

Ayt

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

o] W& wgo] 1k 345 1 E2 el 7k ONojojopyt AL4-8 5= Qv th. o]

§® > CALVOLT el oafl 18 = ndd oz ddadrls 244 duch

WL B B Al A2 m ol I H ook sHet] -4 e (MIN) & A

ahar gl #stofof vk,

CALibration:VOLTage:PROTection

AAFH719) HA% B4 825 2Pk o] P2 Aol of 1027} 28

AUtk #1494 B2 s wgely) Aol WS weks st
o)} A

k

=
Eelo] A3t o] 3 HUf7| FMofl Meh wFo| M E[o{of Bct.
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mAEO| ol

-—

10

1

12

13

14

H 4 2 Ae{mHo|A FHx

2y Yy

ALdF3H719 95 M7 o & Ry th
“OUTP ON’

At S 7 e & AR T O E T YT
“VOLT.PROT.STAT OFF”’

2 A EF FER HYAFH71e Bebs A
‘““CAL:SEC:STAT OFF, ‘<code>’"’

At w2 AS uAE AA (DVM) & dd3H719 9

ALFF71E low—end MIN) w4 A - o7 A4 s}
““CAL:VOLT:LEV MIN *’

DVMellA ¢l a2 8o
““CAL:VOLT:DATA 0.549 *’

ALEFF71E FHMID) w7g Aoz A4k
““CAL:VOLT:LEV MID

DVMellA ¢l gh& =gk
““CAL:VOLT:DATA 11.058

ALFF7E HYMAX) 24 AFoz A
““CAL:VOLT:LEV MAX”’

DVMellA ¢l gh& =gk
““CAL:VOLT:DATA 21.566

ALFF7S FAY BE 9 Aoz Ayt
““CAL:VOLT:PROT”’

A g A5 alg A7 RUEE ARV (A E) S =9 DAkl 448k DVM

+ A E(shunt) 115‘7] of AAgdutt

AF AL 18] 'VOLT tl4l "CURRE thAlskel W] (5) %8 (9)F wagy]

t}. o] & E¢] "CAL: CURRLEV MIN "

e w4 oA = oro g Hol2 9et AgkH s} 2o wH JRE 7|23

oh. 574 EALolE 40747HA o) AL AL 5 A,
““CALibration:STRing ‘<string>

Fo| dAUst WS 52 DVM =440 FEE W7HA| 7|Ciq OF &L ot

atol] AA
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H 4% 7 QIE{HOIA AX
OIE{EI0|A T B

A o) = 74 3

46 oA FH A& E = A 3 2] "dA 1 F o]

[
-
oX,
filo
jue)
EN
_O‘h
=Y
>
o

SYSTem:INTerface {GPIB | RS232}

47 AHH o] A5 AEstct JJEFH o] A i shunt A7 07 s
T AFUT FAFH77F 34 34 GPIB IElFo] 27} 4

SYSTem:LOCal

RS—232 4 T AL¥F7]9 REE 2Z=E Ut dd#o R E 78 ALE
R =

SYSTem:REMote

RS—232 85 f8 ¥ 357 REE A
AW R E 7= 97 R oA AR 50] Futh

o
i
=)
i
L
H
=
o

o

=
X
i
Y
o
e

HAZE|9 2EE Oz BHse{l SYST.REMBZE S &0} BiLict 22 2
22 9ls) TYEIR 242 Z2 T0|E HEOILE £410] RS—232 QIE{H 0| A0 A 0|
OIXIT O S5HA| 3t AT LME 4 ULICH

SYSTem:RWLock

RS—232 &5 &l dYFF719 R =S 970 7wz} o] WH & "Local"
715 Z3rsle] o] BE 717 AFEE50] "t A& Al Qs SYST:REM
g7} g

<Ctrl-C>

RS—232 JAHHo| A5 T3l A& FUA 282 HAsL &

Sh T} 0| 22 GPIB QIE{HO|AO|A IEEE—488 X #|4A5H= S& 25U

il

-
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A 4 & 27 QIEHO0|A AF
SCPI Ml 2| X|2E

SCPI 73l #| =] 2¥

R SCPIAIS 7|+ 54 s ] 0% Status A EHE AW A Al 2~F)
& AS719] thekst el E Al 1] "AIAE 15 5, Status Byte #IA2~H,
Standard Event # A A~ ¥ 4 Questionable Status #A|AE IF o7 7| S35
t}. Status Byte # A AEE o2 #XAH 250 Hug A9 2ok JHE 7]
F3Uh g do]K] 9] tholo] 13ol= AYF T 7oA AR SCPL AE A
AEo] 1A EFH TR

Event 8] %] 2€] 2?

Event B XIAE = A A3w712 AR FeHE Raste ¢7] A8 dX A8y
th. Event #A 2 e Qli= B E= efixlg Yt Lt shute] oWl E v EZE A%
A AL A AAAAEES FAIE YT Event HIX A Q= BIEE O
A E S 23] 5kA (o] *ESR? B+ STAT:QUES:EVEN?, *CLS (el A
) BEe Bl Aso® AP YT A *RST W@ ol &A| A+
(device clear) 2 Event @A AE o] Q1= B EE AASHA &Yt Event 2
A~EE 235 1 AYE A AH| A E RE W EL 27 7t T
st 10715 gho] AU

Enable d)%] 2?2

Enable | X|AE = T QoFH|EE wHE7] 93l U85k Event # X AF 2] ojd
HIEEZo] §7] =219 (OR) ©] ¥=A& &Yt Enable #IA 2B = ¢l& T2
A 7153 % 915U Enable P A 2B & 233Ut "0"C2 HA| o5
Ut} *CLS (e #2) W& Enable dlA A~EH S 23] ¢A| 7k Event & A]

AE e Q& HEE 2AF YT Enable #A| 2ol Q1= V| EE ARE-SHe W A
AE oA AFE S H| E 2] 23] 715 F Aol dlldshe 10X 3k 71 S-shof of gttt
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Ml 4 & ¥A lE{H oA &E
SCPI AE} HIXIAE]

SCPI €] A 2%

QUEStionable Status
Event Register  Enable Registers
Voltage [0] |
Current 1
Not Used
Not Used
Temperature
Not Used
Not Used
Not Used
Not Used
Overvoltage |9
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used \

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

N

"OR"

Standard Event

Event Register ~ Enable Registers

Operation Complete —pp| OPC 0

Not Used
Query Error —ppt QYE 2
Device Depenent Error —jpp» DDE 3

Execution Error —pp EXE 4 7
Command Error —pp CME 5

Not Used

Power On —p PON 7 |

*ESR? *ESE <value>
*ESE?

"OR"

Output Buffer

Status Byte

Summary Register

Enable Register

Not Used \
Not Used "OR"
Not Used
QUES 3
MAV 4
——p ESB 5
—p[RGS 6
[ Not Used \
Serial Poll(SPOLL)  *SRE <value>
*STB? *SRE?
27 715 &
20 =1
2ol =2
2?2 =4
2’=8
2 =16
2 =232
26 = 64
27 =128
28 = 256
20 =512
210 = 1024
2!l = 2048
212 = 4096
213 = 8192
214 = 16384
215 = 32768
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X

M o4& A AE{HOo|~
SCPI &E| 2|X|AE

Questionable Status # %] 2¥]

Questionable Status FA|AHE AL} AHF
Ut} v E 0& delo] zz4gx] oo AAE
‘_ L_ 3 H7]7]_ xqol— /\/\(Z%;qol- =] I:)E/H E;{l— Zo] Uﬂ

W AR A8 5

d=Zgolde] B3 ARE A3
HIE 1S AF[7} 24 A %o

AQIF7 V7 =707 AAF FER HE= ZH9 1 E Q9] /\4xﬁgo1 x{oL

o] ZA X & vEPAY L

T3k Questionable Status A AE = AAFF 7)ol 3 0] 9o wpxgt
WA 27 EYEQ T AR E ]*ﬂ‘/]‘jr HIE 4= $9] 3o ZZ:% HE 9

© S WA FE27 EYE S-S Rk dAAEE ¢loHd
STATus:QUEStionable? < HHMJ/\]
¥ 4-3. H|E H2| - Questionable Status 2| X|AE]
HIE Zl= 24 9
0 |Voltage 1 AL TH717F AR F 2o dAY %l
1 Current 2 AAFZF717F A ZEel QAY A=
2-3 |Not Used 0 gak 0o g A4 E
4 Overtemperature 16 ol 317 el
5-8 [Not Used 0 A 002 AAE,
9 Over Voltage 512 A A 3727 EFE AL
10 |Not Used 0 g 0or AAE,
11-15 |Not Used 0 F0or A4E

Ctg 420l Questionable Status Event 2| X|AE{7}"0"2 2 EL|CT,

« *CLS (el A=) BH= APT A5

+ STAT:QUES?(Status Questionable Event #| XA~ F)

A B S 23T A

|2 S0, Questionable Event @ %] AE] 2] AHH| =

A7) o) el AU,

&2 A5} Event

Z3)%k A3} 160] A HH &

CH2 A0l Questionable Status Enable 2l X|AE{7} "0"2 2 ElL|C}.
« STAT:QUES:ENAB 0 43S 23k 74-¢
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H 4 2H AHHO|A A=
SCPI Al 2|X|AE]

Standard Event #]X] 2¥

Standard Event @A AE = vt 89 A7) o[WIEE Ry & ¢
o3 AAJA, BT OF, W A oF/, A AE e Y OF Zfi] o
T *OPCHH S Age A9 5L o] AHES dF =& A5+ Enable
U A ~EE E3}9] Status Byte #|X]~E 2] Standard Event Summary HE
(ESB, H|E 5) ®1E 4= 35Y Tt} Enable g A 2~HE U]-i 3t T,

*ESE (Event Status Enable) e S ALg3le] PR AE Y 1074 72 71 =Y.

22 MEH(Standard Event I XIAE{ HIE 2, 3, 4 = 5) = &4 SILEO| A9l 253
E MAZZ719 2F f7|€0 7|SELICE SYST.ERR? HE S AFESIH 28
i7igg &Lt

¥ 4-4. H E F9| - Standard Event 2| X|AE

HIE 10%I% Ho|

0 |OPC 1 A okg *OPCHHS XT3 52, 0|1 BE g E0]
A5

1 |Not Used 0 A 0o R AYE

2 |QYE z3] o7 AAFH7I7L 29 W & 9o Yoo S
TE o7 237} QE x| 7] Aol A 2=E PHo] Bofg,
TE Y 9 =Y W/ BE S

3 |DDE 8 AR QF. AA ANE T A QFI IS
(A 5 9] @5 M3 601 ~ 750 Fx)

4 |EXE 16 A 9 F, A @7y} gt
(A58 25 s —211 ~ —224 %)

5 |CME 32 W Q5. WY T R e
(A5 4 27 W5 —101 ~ —178 &%)

6 |Not Used 0 GAF 0o AAE

7 |PON 128 A€ 5. Event dIAAE 2 np ko 2 971} 29 T A o]
ARG AR,
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M 4 F A AE{H o[~ FH=
SCPI &E| 2|X|AE

CtS 420l Standard Event 8| K| AE{ 7} A ElL| T}

« *CLS (JH A) WS Ay A

+ *ESR? (Event Status #|A|A~E) ¥ H & AFE-31o] Event #IXAE & %3 &
A%

o & E°] Standard Event @A 2~E &] A& 233 -& = QYE, DDE 4 EXE 4

B 7} 2t s 28 (4+8+16) 0] A ZEA FTAFH YT

CtS 220l Standard Event Enable il X| AE{ 7} AZ{ElL|C}.

« *ESEOQ uﬂe:] = /\hsgzsl- 7:] ]

- ALE AV Aol *PSC 1 & FFetal A& ohAl A B¢

« olA] *PSC 0 HH S 3y st 4 -9-olli=, Enable BlAAE 7 AAFFA 2A

A FFuTh

Status Byte # %] 2H

Status Byte Summary @A 2B+ t& Status B A AHZFE S AEHE B
styth AT 5719 &9 wi oA gi71E<l 23] dlo]El & "Message
Available" BIE (] E 4) & F35}9] FA| XYt} Summary XA~ ¢l
T HESS HA]5 A ‘3%1’5‘4‘:]'. Event @l A A~E S A7 3bd Status Byte
Summary 1A /\FJ of Sl ' I EEo] AAFE YL tl7]5Ql 23]& 233}t
o] £ By Y= BE HAXE 2] 21 "Message Available" B/ E7} A7

HYt
I 4-5. H|E F2] - Status Byte Summary || x| AE]

HIE 1074 2t ol
0—2 |[Not Used 0 0o HAH

3 |QUES 8 Questionable Status @ #| A 9] 3} o] 4Fe] H]E Frivg A
= o] ?1 + (Enable #A2~F 2] H]EE 0] A8 &= Q1= AJE|
oJojo} 3} )

4 |MAV 16 dolE7 A a57] £ W QrelA AFE 7hs e

5 |ESB 32 Standard Event g]#]| ~E] 8] &} o] AF2] 1] E7} '1"2 A A o]
01)— (Enable #A2~H 9] H]EF0] ARS8 4= Q1= AE|o]ofof
kel

6 |RQS 64 AAFH717F Al ~E 2 859 (Serial poll)

7 |Not Used 0 G007 HgE
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M 4 F A AE{H o[~ FH=
SCPI &E| XK

CHS A0 Status Byte Summary 3| XIAE I AAHELICE,
o *CLS (BH] &) HHE Asyst 2

« Standard Event @A AEE %3] *ESR? W &) 3}'A Status Byte Summary
Eﬂxl"\'ﬂ"ﬂ’ﬂ H]E 5rto] 249 H -
59 Status Byte A A~E ] A HE 23S W QUES 9 MAV A7} o
Ag o}tﬂ 24(8+16)7F A#=A EAIFH YT

& 73%-°ll Status Byte Enable #%] 28 (]2 83)7} 2451},
+ *SREOQ0 HHS A3yg H-$-
o ALE A7) Wl *PSC 1 HHS Fysta A thA] A
« O] *PSCO &S 533+ 7 -$-olli= Enable aﬂ%liw} d% TaA A
2] kHyTh

8|2 24 (SRQ)3 Serial POLL A-§

[EEE—488 Mu]~ 23 (SRQ) AEHEE ARE-stefH o] 7ol SHetes
A AEZHE FAslodof skt Status Byte Enable # A A (*SRE 4 3) & A}
g3to] o] QoFH|E7} Low—level?] IEEE—488 Au] A &% A5 S %Xé% 7
"JX]% *d‘ﬂ““b]t} Status Byte®llA] B] E 6 (48] A ©.3) o] A4 =)W [EEE—488
Mul 2~ 23 JHHE vAIX 7} AHF o2 A AEZH Z Byt 2 ¥
2 AEEHE WAL AS7E £95 An|AE 23S A5 7] (Status Byte
o] HIE 6o] A€ A5V & AEE T
MH|A @X H|E = |EEE—488 serial poll AFR510{ Status ByteS 2L}, A/H|AE &
XMl = 5t Qo u|E7+ E0{ = Event 2| X|AE & {0{0F A E LT
Status Byte Summary A AEHE 9] 2 &, IEEE—488 serial poll A A& H.
Yok gtk Summary #AAEE 238814, 71 Ay} YA AEo] AR HEE
o] 231 7b FAC dldsti= 10X ghe] A YTt Serial poll:> A5 0.2
Status Byte Summary @A A~ Q&= "AH] A Q" HIES A AT YUY UE
H]EC & FFE WA okF YT serial polls T 8tE e e AlS7] 7ol IF

2 F4 et

EEE-488 EE2 AIBAIS| A ZES2 T2 U A 57|8 57/8HHH = 2L
*OPC? B2 ALZ510f OIF0| 57|12 2t HYSo0| YRE HS H0I510{0} BILICH,
*RST, *CLS, E&= CIE BYS0| 22 E|7| ™Of| serial pollE A3 SHH O™ AEfS0| 210
5% & 4 UL

98



A 4 & 27 QIEHO0|A AF
SCPI Ml 2| X|2E

Status ByteE ¢}7] $J8 *STB? A&

*STB? (Status Byte 23]) 3L serial polld} -FAFsFA 4F ThE AlZ7] W A

2 A g]gut} *STB? ™ #-& serial poll#} U35+ A 72 ep A9k "Au] A &
A" U E(ME 6)= 2A A 2H5yTh

*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]

7Ve kAl &5 Ut *STB? 32 A 38| = Status Byte summary @A ~E &=

A2AEA FHU

A 2] A&7 H| E(MAV) A4

Status Byte 2| A A~E 8] "HAIA] A} g7 H]E (B E 4) 5 AFg-3lo] A AES
oA HolEE & F A= A71E & F AFUTE AJATFTE BE HAA
7} &8 wHo A o33 0B H|E 45 27yt

SRQE A8 w2 A=ge JEYE

2] A (device clear) WAIAE BUlA ddag7]2 9 HHE Aa4Hth
(¢: CLEAR 705).

*CLS (dHl A%) W& AFE-3to] Event #IAX AHE A5 Th

Enable #| A A~HE v}~ 3 shyt} *ESE 32 A3 3}e] Standard Event @A
AE 9} *SRE W 32 213813}o] Status Byte @A AE S A A}
*OPC?2(A3d ¢t %3]) WHS »dl & AdAE dgste] 57]gAZ Y
AFEFQl A AEZ2] 9] [EEE-488 SRQ A HHEE ZEA 7Yt}
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H 4 2H AHHO|A A=
SCPI Al 2|X|AE]

dde] HHo] g A7) 2H

=) A4 (device clear) WAIA S Bl AL33F719 8 HHE AUk (o
: CLEAR 705).

*CLS (AE] A Clear Status) "3 -& AFE-519] Event HA AEHE A2A YT
*ESE 1 WS 233} Standard Event @A A~F 2] "2d k8" R E(H]E
0) & AH&EY T

*OPC? (A3 ¢t8 x3)) ¥HS vl & A& ¢Jgste] 7| shA 7Yt

W TAD S Adste] gt FAS T2 $ exg gy o 2 *OPC
Ay &5) uﬂe:] S Ay EﬂJ Weo] &5 ¥ Standard Event @ X2~
E]S] "AE kg ]E(H]EOW} Ay

serial poll& AF&-3}¢] Status Byte Summary g A ~E 2] B E 5(Standard
Event) 7} A4 &= A1 71& @1y t} T3k *SRE 32 (Status Byte Enable
A ~E], HIE 5) & HuUlA SRQ JAEHE U3l ALdT5718 744 5 5
=

dolel7l 29 #Fd 95 W AZ 87 3 *OPC 4§

AREA o7 d o] o] ﬂaﬂ‘?ia Uﬂ A5 & A 718 ¥ Standard Event
Al E o gl "8 SRR EMIE 0)F AHgshe 2ol 7HE 5 Ut o] v
E=*OPCH o] A3 = g A AE AUt ddaw71e &9 314(7\
3] dlo]E]) ol WA A& ZEAZ]= HE = *OPCE Hujd "2 ¢kg" H]EE A}
g3t} HAIA| 7} AR TS s Al 7S S U 28 v *OPC o] (= AT
E) A= 7] Aol v @2 WA X7 A S S8 WB 7t bS] Ha A
Ta71e A 4HY-S FHA71A Yyt
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Hl 4 & ¥H olE{Ho|A &
ME| B3 ™

2 23 9%

HESE719l Status K| LB L0 2+3F XM BH AFEH2 O] &2l 94 HO|X[of U=
'SCPI Bl A|AE" CHoj0{ O S HESHIAI2.

bal

SYSTem:ERRor?

AAFH719 o7 t71gd-& 23Ut Hdl 2071744 9] 2.7 7150] A3+
719 2.5 di71gel A= 5 FUth 257 AYJAE FIFO) A= HAHY
oW AS A 57 AAAR BAE YL d7]defA EE 2/FE ¢led
ERROR 37177} AA| AL @577 22AH YT ZpAl gk U] 82 113 #o] A H-E] A%}
= "5 wAA"E FREAL.

STATus:QUEStionable:CONDition?

Questionable Status 7 HAAE S %3]8t0] L3718 CVEECCRES
ARTYUG AL F57= dAAHY BEHES 27 715 A9 sldsh= 10
25 7 BAFY o] Y3 H| E A H A 5T "0"o] EAIEH HYE
w7 F8o] OFFo| Ay gl dlo] o] = A o= gyt "1"o] A =™
AAFHF7]= CC &2 B Q= Ao, "2'7F A=A A3 H71= CV &
2k o Qlsutt, "3"o] BAIEW HYF5717F 3 AdEH el sy
STATus:QUEStionable?

Questionable Status ¢|H1E X AHE 23Ut AT F7| = 8 A A &
EHEQ 27 715 g o s Fdah= 1075 32 A gL o] 2]3t H| E=
AP Yt} olHE R AE = Slavd XYY
STATus:QUEStionable:ENABIe <enable value>

Questionable Status Enable Z|X| A~ E o Q)= B EES AFSSE 2 whsUT) A
el gl H|E = Status Byteol] g4t}

STATus:QUEStionable:ENABIle?

Questionable Status Enable @A AE S %3] 3t} 1 43} Enable @ %] A E o]
A E B EE YeER = 23 71 Aol slldshs 10714 kel EAIE YT
*CLS

o] H&HL& BE Event @A 2~E 9} Status Byte @A 2B E A5t}

*ESE <enable value>
Standard Event Enable #|X| A~E o] Q&= B ES AFEAH 2 w5y Ads
H|EX= 7 % Status Byteol Rt}

*ESE?

Standard Event Enable #|X| A~E o] Q&= B ES AFEAFH 2 wHEY o AdE
H|EX= 7 % Status Byteol] Rt}




H 4 & HAHQIEHOIA &
ME| B3 ™

*ESR?

Standard Event AAAHE 23Ut 1 A3 gAAH = BEH|EQ 2
A 7= A ol sdEk= 1035 ko] TAE Y th

*OPC

3 o] Aale & Standard Event A A AE Q] "A& gkg" v EXE 0)&

VSESRaal \:}.

*OPC?
B Wge] AWH F F¥ Wz 1] EAHUL

*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-F-oll=
A& AL Status Byte %} Standard Event @] A 2~H 2 w7 2] 9] 2] 9k
sUth

*PSC?

AATFA FEH A 2GS 23] A7 = 345 viiZlE = "0"(PSCO0 )
EE"1"("PSC1) ?JW‘jr-

*SRE <enable value>

Status Byte Enable #| X 2~E o] §l&= B EE AL&A EH| 2 WU T

*SRE?

Status Byte Enable @A 2B S %3]t} 71 A3 Enable @A 2E o 2%
R HEQ 2% 715 Al sldshs 10314 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

I+ WA R serial polle] g -9 "Aul A 2 " HIE (M E 6) = A 9A
A kU

*WAI
AhEw717Hd ol ‘ﬂ ol IFFo] 5 Fafl A3 7] Ao, obz] 22 ¥
W B WEo] g Lq% 7HA ZIH Ut B B Eo ARt ARyt
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H 4 2H AHHO|A A=
SCPI 210 274

SCPI o] &7

SCPI(Z22Y AE7|IE RSt EE HE) = A1 2 ’i‘ 45 $8) /‘474]9 ASCII=
7122 e A7) WE Aoyt 94 o)A s B AT HIE T2
ks o AFEE = 712 A1 7 ]Eﬂ 2 74 H|o] A oA A A E]E "IHAashE 2=
a3 g FEsgA L.

SCPI M#H-& E2| LZ(tree system) & LA A& 22 ZAE It} o] %

A A

2|
A= JdTHE HHEo] 3% =T T FE ofgoflA A 1EFS o] Fo] FAAH
(subsystem)—% fsé*é?;‘/]ﬁr t}-2-of 47\]9 SOURce# A A~ Hl (subsystem) 2] L5
« Eg x5 eyt
[SOURce:]

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 7] €] =°] i CURRent2} VOLTage% FHA o] ]9
oy, TRIGgered = AW @ o] 7|9 =qiynh 22() o2 P47 7191=9}
Low—level 719 == &gt}

103



H 4 2H AHHO|A A=
SCPI 210 274

o] Ax oA A-&= = 4% 4
o] Aol X BHS FAsk: tl AFEH = 42 v sy
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 7oA CURR} CURRENE & tf & &gt} thieab} A%
ARE B AR e bt webA] CURRENTeurr Bl Curr o] B4 71§
U} 71 HE8] CURIUF CURRENS et 0 52 vhg A QI ch,

Fol 7 W7 Fadol that v /RS A elabgte] ol o #
x}owr S B A
Fol 7 v wA ol vt of 2 )9 wi S A eiabag R sh Tk
71 QFell Eol = vl sl gk A7 ki of gha WrER Y]
91 el AT gl S0 e A iy #22
I A Bl A F Uk wi R el tisli A = shke ke <17 st
I: "CURRD.1 ").
2 ([ ]) kol Fojghe) o) et i) deolr
& L}Ewwu} BEE Y BAAY A R eyt
ZE ([ ]) ke EOHME} o] g &5 &= o]
UERH YT ol A o o] Ad e A
EE Adegateks vehdi= XM | 8>
APNK-N
P19 Low-level 719157} F2Act 319 7 A8k o)
2 s} 9ol Fastolof gtk Wl skt ol e il us
25w v}~J+ ol HEE ALEele] A S AMFE Tiskolok P
“SOURce:CURRent:TRIGgered ”
“APPLy 3.5,1.5 7~

4> o Ol
2
= oﬁg
T(; OELV—‘

Hn_

N

]

i
~
1Y f
rlr

ol g I
% ol gy

e i

—>|“l~ rﬂ

Hx

Ix

=2

o &
N
rlr

dle

off W &
3

o 1o pit

i m9

20

&2

o I
1‘ L

7

PR
1‘ _Q, ﬂllo rlr

fo & 2ol o 2 £r1r__ﬁ_|
_CL
L

2
o

M
4> i

—

-~

[l
{|r o
FE oftt

N
EIO
2
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H 4 2H AHHO|A A=
SCPI 210 274

#2)2H(Command Separators)
ZE()S S o)l ¥ 719 =8 Low—level 7| Y ES 78 W AF-gg Yt
“SOURce:CURRent:TRIGgered ”
MulFE ()2 Lot F A ~H (subsystem) We] +
o, sk 18 Hske - AUtk ol g =
“SOUR:VOLT MIN;CURR MAX’
ol 7 EAlS WUl AL B F EHol s nle 2% 2ayn,
“SOUR:VOLT MIN”
“SOUR:CURR MAX
FET AN EFES 3 AFESE] A E TE F A AE (subsystem) & HH =S
AAANAYL A& 50, v B AL 2 A FES & U A
a0 go sl © 57} Al g,
“DISP:TEXT:CLE;:SOUR:CURR MIN ~”

MIN 3! MAX =} 7} 4= A&
o we o] A9 w S thAl MINimum 5= MAXImung: A8k 5= gl
th s 59 v W AEyTh

CURRent {< current>|MIN|MAX}
54 AFE A9 sz oAl MINimumE AH8-ato] 72 Hagho s dAstrv
MAXimun& AHg-ste] A5 Hogko = 44k
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A 4 & 27 OIEHO0|A HE
SCPI &H0{ 274

WAAS A3 =3

E5E (‘?) = B FIAA di o] o] ghe 2319 5 Ayt ol

i

“CURR 5
U i E s AAIE e 232 5 dEH
“CURR?

otk ohe o] @A) el B eEE A agtol AujikE 232 5 A%
Y.

“CURR? MAX

“CURR? MIN”
Mg B2 SEHE Xl B FU19 £3] B S 2 s FHM SES ¢123 1 ot KH
M SEC HolE ol FHM SEOl 20 Lig & AU 022t E2 & ulolH SEE
8% o2 JEIoM = T3] BF S ZUX| ZOtoF L} Of2{gh J&0| E7tu|e FF FHM
x| B & W& Mol | A5 F S 2ok LT

SCPI 3% €u]vlo|H

AAdg7lol AFE e W TALLE BHEA <new line> FAtE ZEE|0{0F &L
Ct. IEEE—488 EOI (end—or—identify) MAIX| = <new line> TAFZ 34 5 H,

<new line> A thAl B AL & FRAI7]= Ul AFSE 7 5 YT <carriage

return> 5 ol <new line> wA7} = A% etk WE w4 T g d

A SCPI ¥E A2E FE #¥ =2 A4t <new line> A= ASCH ’?j x5

=7} 10?:1 Ytk

IEEE-488.2 3% 9%

IEEE—488.2 52 A4 A, A4 A8 (self—test) H AH] 83 22 V|5
T 3T HHAES APt T U S EE()E AFE A, D
o]7} 4 ~ 5ApolH | st o] e] wiA S 7H F lH U th WH 7] Y= ezt
stz A A wiZ Ak gy oh ofl 9 o] MBIZE()S AFE-she] of
el WES FEI T

“*RST,; *CLS; *ESE 32; *OPC? ?
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A 4 & 27 OIEHO0|A HE
SCPI &H0{ 274

SCPI Wi/ 4 £33
SCPI ¢loj= 2 73 oA %) o} S5 w|A] %] o] A}-8-5]
B €42 A ogr),

rlr

2 7k A e dlo]

SRHOIHES oA i PAFEE Q ek W E S A YA B8 A 1 9sh A
7S E3sle] Yy AFEHE BE 107 3719 S ol s ]:]141:} MINimum,
MAXimum%! DEFault ¢} -2 S22} w7 s=e] th3t St e wolEqyt) 5
Aol ) 71 ] Aol (V, A B SEO) & B e sl 5
AR 5189 A9 A °J+371” dEE 22 WA TE s o s JhEd
ok o WEg 7’%%} w55 ARy T}

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

N oS JE iR A 52 FS 2 A7k BUS IMM) S
zzaddste O AREUTh 23] S8 3 dEAE | S JuE ¥
Ayt 5o gEe AE miiH s E AT

TRIG:SOUR {BUS|IMM}

Boolean 744 Boolean "7 5= Zro]AY A & 27 AFElE YEd
Wyt AR 249 A9 dd¥a7]= "OFF'Y "0 wotEd Yt 2 =4
ol A4s-A ?ﬂ%‘%ﬂ%"ON"O]‘/]r"l”é Hhob-E QY o} Boolean A 78 #h 3] & o
A °J*371” g r0"elt "1"s EAAI YT thE 2 Boolean " 7|
HEE AP%“HU}

DISP {OFF|ON}

22X o4 B2 usii el = ko g 9198 ASCIL B4 A EV) S0
2 ¢ AdEU BAES HtEA] Ao = 0148 S = Z,*S_Lq'iJL]' Fue 3%
2 A ZE L Erjol ) A 85 S fa%m 71 Afoleoll o A} glo] F
H g HEto] wAE o] AF2A LA 5= AF U o “égﬂﬁ AN

2 AU,
DISP:TEXT < quoted string>
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n i
K

H#z0l 58 =0

AYPFe &9 F

& ZQ S 2] 7]7] 984 = GPIB QE o] A2 B3 AAEX] 2] X

¥ (device clear) 32 H 4= Sls5Uth A HAAE, o/ t7|d 2l 2=

AJ A= device clear WA A7} =A1E W) vl %] 9ka1 1o 2 F-X]F o

T A2 o 75 Sy g

o AAFH719) 9" 9 E8 W7 A Yg Y

o ALEFFI RS W BAE S Polsd £ RS Fu|dyt

o TS W E2S Agilent BASICS AFE-3F0], GPIB QIE] o] A2 Ba) 4] A 8-S
Bl e Rosyn

“CLEAR 705~ IEEE-488 Device Clear
o TS HWHEL CY QuickBASICE GPIB 43 #lo]|H 28] S A3, GPIB

o o1

AB ) AE Foll BA A& Bul= e BoEyrh
“IOCLEAR (705) *

RS—2329] &2, <Ctr-C> =AtE 2™ I[EEE—488 &X| X|Z HAIX|2t S et
Yol sdEL L MESE712 DTR (Ho[H HHEI| =H|) HEHo 2 W2 &

A K= HAIX ol &2z AFE Lo

BE A7 QIE{HO0|A TS MHBOIM QT + YLICL HEBIT|S HHOZ H5A

77| Hofl M| 3 Foil A= "B4 QEH 0|~ F+d"S HESIH GPIB = RS-232 QIE{H 0| AF
OF FMTHAIR.
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Ml 4 & ¥A lE{H oA &E
SCPI Z4=(SCPI Conformance) &

SCPI #4(SCPI Conformance) J X

0“1-'

olu] 7 F Yl 715} A9 PerLe

T el L35 7]04 AR5 = SCPI Rl W Ho] A7 5 o] sl

F7]= SCPI ¥3£9] "1996.0" M AL w21t} o] HFoA Q5= e
o] o] AYFF 7)ol WholEoA XA qt, H38hS 9] 317] 3] o] A=
| k5 Ut} o] AAfof =55~ %}3 HE = P2 o] Arg A oA

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

INITiate[:IMMediate]

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

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

[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]
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SCPI Z4(SCPI Conformance) &

SCPI &9l 943 (4%)

[SOURCce]
: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|P20VILOW|HIGH} (E3640A/42A/44A models)
:VOLTage:RANGe {P35V|P60V|LOW|HIGH} (E3641A/43A/45A models)

:VOLTage:RANGe?

STATus
:QUEStionable:CONDition?
:QUEStionable[:EVENL]?

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

SYSTem
:BEEPer[:IMMediate]
:ERRor?

:VERSion

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

c!xloil Syt 38
%

& WY e AAFT/1E 98] 585 39 Qg e o] 2 SCPL EE)
"1997 0" H d<>ﬂb o] A sy 22y o] W5 SCPT ol whef ar
FRglon, wEel A ole HE W T 1L v
H] SCPI1 43

APPLy {< voltage>|DEFIMIN|IMAX>}[{<  current>|DEF|MIN|MAX}]
APPLy?
CALibration

:COUNLt?

:CURRenNt[: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

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

SYSTem
:LOCal
:REMote
:RWLock
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|IEEE-488 =4(IEEE-488 Conformance) M &

IEEE-488 4 (IEEE-488 Conformance) X

SIEHO B E 3|

ATN Attention

IFC Interface Clear

REN Remote Enable

SRQ Service Request Enable
FANE HY

DCL Device Clear

EOI End or Identify

GET Group Execute Trigger
GTL Go To Local

LLO Local Lockout

SDC Selected Device Clear
SPD Serial Poll Disable
SPE Serial Poll Enable

IEEE—488 35 ¥&d
*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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25 W AA

2FE AYAEFIFO) WAooz FAagdUt W A3 AFE /7 AHAZ %
AUt 97 Qgdol Az 9] o @ Fr A AH YT AFEA7F t 7] Do &=
L5 B ¢l2W ERROR EA7|7F AAH 277F Ayt e /72 d
wjukeh & WA AQ T A w22 7h g,
20707F @& o /7 Ak 7| del A E vpR gt o F O HEY L) =
—350, "Queue Overflow"Z v UTH AFE27F t 7| Dol A @ FE A 71817] e
= QR ol AEA Utk AL R B19S 98 W 977
AR 42 A AT TV 94 AFFH o) AE T3l +0 "No error'= -3k
At Aol "NO ERRORS"E ZA]H YT}
QF 71ES *CLS (dH] A1) WHES AAsAY JES A7 AW A PAY
o o719 S glolE @Rk A9
£ «RSTHHAEE HY) WHO 2= 2F O 7|2 0| XXX &Lt
MHI 22
ALTFIL A7 28 B olow (Local) 712 o] Adw
2§02 HEohihnt.

ERRORS

ERROR ¥A17]7} AX@ 715w 0 FE gAPUTE mHE A}
g3t o F HEE A ZFu) £ =0 o5 wAIA Y] EAE Y
ot & 71 e faZdol
Uk, 715 =2 o Hlir
FFREW 57 B A Y.

212 QlE{H[0|A 28:

SYSTem:ERRor? = f7|Dof|A] LIS @FE AT X2
2579 4L thg 3 LUtk (97 A4 dol A 804744 7}
SEYTH)

-102, “‘Syntax error >
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g 2F HAIX]

5
d2F

>

-101

-102

-103

-104

-105

-108

-109

A9 2%

Invalid character

W Ao A FashA] &2 A7 2AHSF UL WE 195G miAE S
ol #, %, % F2 A7 EA%E T AF UL

of: OUTP:STAT #ON

Syntax error

W Aol A fashA] o o] BAEdEFYTE B Fy Tt
ojvf Hel Fwo] EoizkE 7 AFHTh

o: VOLT.LEV ,1

ol
721
He

Invalid separator
e EAdo) M fEaA 2 EeAst BN ArYh 22, AN EE, EE
Zu o) GRS AFESAY HE A FUS AFERS sl

oJ: TRIG:SOUR,BUS or APPL 1.0 1.0

Data type error
By BN B v AES f@o] M H Q5L BAdo] glojof & o
S22 WS 4= Q)L = k) o] A9y}

GET not allowed

1% A3 Eg) A (Group Execute Trigger:GET) 7} M3 219 oA 585
A ?%S‘/]E]'.

Parameter not allowed

W] 71018 Sk phe fo] v} £ g e o 2o )
Qe H QAL WS ol 5ol A sk Wel w ST} A1 YL 5 ol

U,
o: APPL? 10

Missing parameter

ol 71t Anck 4L o] AL FAH LG o] ol A2
w7 %7k Sht o] 4 ek Qe o,

o: APPL
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-112

-113

-121

-123

-124

-128

-131

-134

-138

5% 2F HIAIX|
#BeF

> >t

Program mnemonic too long
85 = Hd 1221 Y B2 471 59 Sl WH slurt A= S U

Undefined header

AL FF71ol FashA &2 go] FAFEA
2 AEPAY, 1o
ALEE A9 H 4z 7H4] B = S-S 78l L.

o]: TRIGG:DEL 3

—r
Jo
fol
ot
ol
ol
0
o
i 2
N
pacs
o>
v
ui
o
4
of
1o
ol
offt

Invalid character in number
A FEo 2 A H eAboll A f-ashA] b2 A A E ) F U T

of: *ESE #B01010102

Numeric overflow
A7} 32,000 Bk 2 S} wi AL B gl o

Too many digits
7Hrel A8 08 E3ste] 25545 Wi A i/l g7 A E G5 U

Numeric data not allowed
A S 7 Pl 22wzl Al E G E U T

o: DISP:TEXT 123

Invalid suffix
54 WAl ot 22 A HAG Tk rlole] A4S AR AN
g,

o TRIG:DEL 0.5 SECS

Suffix too long
FAF wAE 2] Hujofo] YF B2 FA7F 5o AU

Suffix not allowed
Huloj & wholzo]#] ¢k etk w7 A FHoll Hujoz) LA E 5T

o: STAT:QUES:ENAB 18 SEC (SEC is not a valid suffix).
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5% 2F HAIX|
2R

>

-141 Invalid character data
w2} vlolE] 8 2ol HEFFA B BATE QAL AR 5 247k HTlol FE

s gk,

-144 Character data too long
A HlolE @4l #AF UE wEU T

-148 Character data not allowed
Aol S sl AN E A e g A AL A AU o T
F B2 Q] A WANFE ALFHEAS SoluA A L.

of: DISP:TEXT ON

-151 Invalid string data
Fa2HA] S EAEo] FAEFYLE A2 ug Eu FuS R FAE S 7
A ol A 2.

o: DISP:TEXT 'ON

-158 String data not allowed
o 354 e TR FAEHSSYH b s 5
Fas AHS 35S ARSI EA] olRAA L.

o: TRIG:DEL 'zero

B[l
o
x:]
0,
ofs
ol
2

-160 to -168 Block data errors

AATFE S ole 2 wolEolx) v,

-170 to -178 Expression errors
AAdFH7e 78t @& Wotsol ] gt

-211 Trigger ignored
IE 23 Eg 7 (Group Execute Trigger:GET) T+ *TRG7} Ao E
A7 FAEJGUTH H2Ae st Eg|A A4S AEsel=X], 183 EEA
FA) A8 (subsystem) ©] INIT:IMM]  H&E 02 AJZFE =4 SERIsHA] L.

-213 Init ignored
INITiate @3 o] S=AIE YA W o]u] = o] AgFo|m 7 At &= 9] L1},
) A4 (device clear) = B A3 0 =4S =
AR RFEAAL Q.
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-221

-222

-223

-224

-330

-350

-410

> >t

|5 & 2F HAIX|
1

5
#BeF

Settings conflict
FES T2 dold 247k AY oL AR FH e E] A >

AANFUT
Data out of range
FAF wAE S ghol WE e tis)] f-ast HeE Hosksy

o]: TRIG:DEL -3

o

Too much data

LA o] FAlE QIO T ol 7 402 HY) Wil AsE 5 slls T
o] @ F+i= CALibration:STRing g ol A A E 4= Q15

Illegal parameter value

=2
=2
%
o
fol
o
2
18
>
ot
o,
o
o
=
i
=2
=
'
4
X
N
>,
i
3
)
i
v
o
fol
_0|L
N

Self-test failed

AA e Fo] 2ol AYFF719] b gk A A9 (self—test) o] A& 5FH
THTST? HH). o] @57 2ol s} o2 57 A4 AlE (self—test) 7%
R E 5T 120 HO[ XS] "Atx| AlE (Self—Test) LF"E EITSHAA2.

Queue overflow

20707 He 57 SIS 7] wliEofl @5 th71Eo] 715 ks th 7] Dol A
LFE AAZ}] Hele 277 Y o) A A UL o7 ti7de S
ALY *CLS (Bl A1) HE & Adstd X G3Uyt

Query INTERRUPTED

dlolB1 2 %8 ¥vlo] Wi Wo] FAHY oL 28 vuleli oA WY ¥
o[E}7} Eof Qlruith(ol A HolEle] 4 £ 4= 891:%). A& 1AL *RST (44
9) W92 AR 22 Ml A9 QU
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-420

-430

-440

501

502

511

512

513

514

521

522

550

E 2F MAIX|
MR

> >
02 on

Query UNTERMINATED
AAFH717F F36t =5 (5, AEH o)A S Foto] Hlo|HE dFstes) 471
A4 oy dHolHE £ HHE dFste

to]E = 2]7] ¢l ENTERES A 332 &= 5y

Query DEADLOCKED

22 v g o] v)a L% S glo] B2 gA sl Weo] =alE gl on ¢le vlw %

V5 Brueh WY AR ASEA R HolE 7t i A8

Query UNTERMINATED after indefinite response
*IDN? W2 5 TAY oA upxek 23] iy g olojof gty

o *IDN?;:SYST:VERS?

Isolator UART framing error
Isolator UART overrun error
RS-232 framing error

RS-232 overrun error

RS-232 parity error

Command allowed only with RS-232
e Al # RS—232 e F o] e A vt 5 8- 1t} SYSTem:LOCal,
SYSTemREMote, ¥ SYSTem:RWLock
Input buffer overflow

Output buffer overflow

Command not allowed in local

RS—232 JEHO|AE T3, & WH S Hu7] Hel &4 SYSTem:REMote
Hes Ao sty
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H 5 & 2F HAIX]
A HIAE(Self-Test) 28

601

602

603

604

605

606

607

608

624

625

626

630

631

632

AA) 8| 2 E. (Self-Test) &5

oS @ F= A B AE (self—test) =0l dAgg & Q&=
Alst 82 MH|A FE2E F2sHA L.

Front panel does not respond
RAM read/write failed

A/D sync stuck

A/D slope convergence failed
Cannot calibrate rundown gain
Rundown gain out of range
Rundown too noisy

Serial configuration readback failed
Unable to sense line frequency
I/0 processor does not respond
I/0 processor failed self-test
Fan test failed

System DAC test failed

Hardware test failed

2 i

=

=

eI A
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5% 2F HAX|
uy R

701

702

703

704

705

706

708

712

kb B R
T oRE wAF WA 5 ol A9E bk A U AElA

2E FxsAle.

Cal security disabled by jumper
w7 BH]t 7)so] AAdFH7] Ui-el Sl A o3l 7ts
o AdFgAlel dL35719] Beto] sfA = S-S 4 arstr] 91 Eg T

Cal secured

ALIH717F wdd o e BtH gl

ofy

.

Invalid secure code

AAFH719 Bk A ALY Bets AAstda & v fFaskA oS
F FETFFAIEFUSE HYEH7E Bet AW S wf AHEE A 5d
F FZEF AFES] AAFF 7] Bk sf|Alsto{of it Bl T == Ho 11
A2 E AR AR 7] E YT

il

Secure code too long

1222 U= Hel 57 F£A1H

o)
L
=

Cal aborted
HaPFel g Al 71 &
AZ7)9) 22/ gelg 87

ol |1
2

Cal value out of range
=74 w74 #(CALibration:VALue  )ol @A) 578 7157 wgle] frastx o

St

Cal output disabled
=95 sk §< OUTP OFFTd o] s o] wio] Tt slsut

Bad DAC cal data

E74 DAC 4 ZH(CAL:VOLT X+ CAL:CURR)©| 9o &x] 95T},

o] of g7} wrAEhH A28 WA s v 3 v R o] AR A kgl 2
A Q.
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713

714

717

718

740

741

743

744

745

746

747

748

749

754

755

5% 2F HAX|
uy R

Bad readback cal data

E74 g = (readback) 4 ZH(CAL:VOLT % CAL:CURR)©] H&jd] 5
YT o] g7 A AR W A v 3 A W el A E A o
=l T34 Al L.

Bad OVP cal data

A WK A A7 W E HojukGU T o] dleirt EAshE Al g e

H S w R of]l A e A ekl o8k Al L.

Cal OVP status enabled

S Bo FE7F AR sl Hlsuth wd S o] A ey T gt

S OFF& A4 fof ghyth.

Gain out of range for Gain Error Correction
DAC o] 5°] ¥ & Hojdut}, st=glo] 23Ut

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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8§ =279

o ot 917 QlE| o] % F g e $8 T2 el VT o] 5
NAE AR A4S 8 E2 TR E Apgekd] £4ol B At 67 5

=

O| A B A2t = Al 4 &, " A IE]H o] A el w7 E 2R s)
© U AR S ¢ 9l SCPI(Z 2 1d AS71E A% 25 W) ol e ¥8=

o] AA o] glrLiv,

o] #oll 528 o= WindowsD 3.10]1} Windows" 95 %= Windows™ NT 4.0
A& sk= PColA A8 E 2 0™ GPIB(IEEE 488) Hi= RS—2324 AFg-3h
QEE A H YT 12t RS—232 QA E Fo] A ALge] tf 8t o=
Windows 3.1 = 25314 k54 th. o] 2]t o & AR5k PCell GPIB 91
Elg|o] 2 7FE s} VISACUME AS7] 22 E o] of7] 8 A]) =eto]w 7} glojok 3
yt}. o] %5011 T2 oA = A3 Aty Windows™ 3.1 39 "visa.dll",
Windows ~ 95 == Windows~ NT 4.02] 79 "visa32.d11"°] c:\windows\system
taEglo] glojof Ut} o] o5& AtS o whA| 2 o7 o] FolX 1 Y v}
ol ol 545 e f8 sld AFE Sl5uyth

¥ o
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HMe6ed 3821
C/C++R Ofx| =23

C/C++& oA =21

U0l C 22 e ool = 29 /05 F$AskaL FAloh=
Ut} o] =g 78" o= VISA 7] 502 A=) SCPI HH< A
ol el glom, o F AT y3tE YTt IR ¢k /09 @ F 22

ﬂ
o

ziru

;O

l oy

o] 1}
g5t

= ~I
rsL'O

Y82 Agilent Technologies VISA AFSXF MHME F32514 Al 2.

o2 C 2278 o= T2 AE {8 "QuickWin &8 X2 13"S A5
Microsoft™ Visual C++ HA 1.525 /\]-30}01 290w, oy e Zdly)
JEX“E &4 "Windows 32 S8 TE 7" 2 AFEEF= C++ B A 4x =50
= /\]-%0}1 &Y "visa.lib" (Windows — 3.1) B1= visa32.lib (Wlndows
95/NT) &} "visa.h" 4 & libZ o]F3la /Y A B E 27 ESA] A of gth
AN © 2 ¢ \vxipnp\win (win95 == winnt) \lib\msc®} c:\vxipnp\win (win95 =+

winnt) \include ©) B E 2] | 4] o] Eﬁ‘l gl g 2 4= FU
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 dolx|oll A&
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C/C++R Ofin] =233

/* 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 */

Cl= Holxlol A%
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void

void

HMe6ed 3821
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);

*/

CI= Hlolx|oll A%
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C/C++R Ofin] =233

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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He6ed S8=20H
Excel 978 O] =21

O x|

Z=Mo| A

Excel 974 oA =219

o] Aojli= AYTF7) 2 A|0)5H7] 98 Excel Macros (Visual Basicl for
Applications) 2 AF&-3fo] ZA] 3t ofj 7)) LR g Mo] =5 o] 951Ut} ExcelS A}
S3tH AZH EAE Qbef| Gl A 3hE Fete] AAdFHTVIE A S SHS
HTAAEe| 7158 = QU tha dlo)R| 2 ol& A A3 w7] @A Abe] o] A}
ol 545 & YEpHYT o] dollA = A EA 11718 [eS ¢la, deF
3718 133 AYo R 22 7S o3 ARFE A5y AR @2 Axys
AEQ] At Aol 715E o] lzyT

obel o] - W tho] 9. 5L heh7] 13 131 so] 8 Al ashe el Al

1 sz peo] ARE oF 5 9)H U TH( Agilent BE W B 1901—1214, Al 24} 3-F
W3 : MUR160, Motorola— Co.).
A | B [ ¢ [ p | e | F [ & | H
1
g Diode | I Diode Characterization
4 | Yoltage = Current g 12 | .
b 06 0.00677] |, |
6 0B2 001072 012 L
Fi 064 001597 0'10 i
g 0.Be 002267 DIOS |
9 068 003168 OIUS |
10 0,7 004313 ' |
11 072 0.05803] | oor |
12 074 007690 |ppebet—t""7 . | W
14 0,78 012933 e s A L e S b e A L e
15 0.8 0.1657% e e =2 < 2 e 2. °
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]

He6ed S8=20H
Excel 978 O] =21

Excel a2 & #AJ3teid X4 Exeldd ZE5S dojoF &t 27| (View) H]
oA =7 2 (Toolbars) = A 83 th3 ZHEE =7 4 XHControl Toolbox) & A1
gt HEE £ 7 AX}HControl Toolbox) th3} A7 el o). o3t A=}
o4 @& (Command) HFE A&t 4 AlS 2 6}04 A B3= =Y
t}. "CommandButton 1" 727k ‘{P—E—Oié]wl:} 3 o] 28 WA 1 o
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THA] A 2E @ Fh wbA Sk - PCE AlH-9 sl GPIB £E4 RS—-232 X E
7} Al 2 2H-E kA whsofof Yt

WindowsU 3.12 Ol & AtE5tHH 28 HH
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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

CE dIolxlol 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.dII. 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 Moi2

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

Declare Function viOpenDefaultRM Lib "visa32.dll" (instrumentHandle As Long) As Long
Declare Function viOpen Lib "visa32.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.dIl" (ByVal vi As Long) As Long
Declare Function viWrite Lib "visa32.dllI" (ByVal vi As Long, ByVal Buffer As String, _
ByVal count As Long, retCount As Long) As Long
Declare Function viRead Lib "visa32.dIl" (ByVal vi As Long, ByVal Buffer As String, _
ByVal count As Long, retCount As Long) As Long
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445 A

A% A}

I 8-1 Ms AlY

7S E3640A E3641A E3642A E3643A E3644A E3645A
ool | 0~48V/ | 0~435V/| 0~+8V/ | 0~+435V/| 0~+8V/ | 0~+35V/
0~3A 0~08A 0~5A 0~14A 0~8A 0~22A
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0~15A | 0~05A | 0~25A | 0~08A 0~4A 0~13A
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12782 (@ 25C*57),
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12702 (@25C+ 5Coll A AA - -
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7 v ixé of EHSH)
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(A 28 £ 29 @4 BT A | W5mVp-p| 8mVp—p |Z5mVp-p| 8mVp-p |2 5mVp-p| 8mVp—p
SR EERTERE
20 Hz ~ 20 MHz) C <4 mA rms
T AR
5 <1.5 uA rms
TC AR
23t 2d 0|4 ] At <0.01% + 3 mV
(28 0+ 0ma
(&% g A7 <0.01% + 250 uA
EH’.I EIIE;EEIIOIﬁ \ zikly <0.01% + 3 mV
(&g %+ QI
(29 % ) A5 <0.01% + 250 uA
273y 4Ys At <5 my
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2| =4 (Readback) A& s et &2 mV
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HHE HFs A<t 10 mV
A% 1 mA
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o= SEAIZE

Ze AF7F ARkl M whekE, = 9 07 WSkeh ¥ 15 mV o= EF o]

3]3-2 wj7}#] 50 psec ©l3tE AH.
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OVP Mtz + (58 % + 224

<05% + 0.5V

gM3l(Activation) AlZh OVP Z71o] &g 9 S o] a5 Al&eh=t Q

ot g AIZE
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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 147). 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 157
» Types of Service Available, on page 158
* Repacking for Shipment, on page 159
 Electrostatic Discharge (ESD) Precautions, on page 160
+ Surface Mount Repair, on page 160
* To Replace the Power-Line Fuse, on page 160
» Troubleshooting Hints, on page 161
» Self-Test Procedures, starting on page 162
* General Disassembly, on page 164
* Verification & performance test procedures and calibration procedure
* Recommended Test Equipment, on page 165
* Test Considerations, on page 166
* Operation Verification and Performance Tests, on page 166
* Measurement Techniques, starting on page 167
» Constant Voltage (CV) Verifications, starting on page 169
* Constant Current (CC) Verifications, starting on page 174
* Common Mode Current Noise, on page 178
» Performance Test Record for Your Power Supply, starting on page 179
+ Calibration Reference, on page 181
* General Calibration/Adjustment Procedure, starting on page 182
* Calibration Record for Your Power Supply, starting on page 187
+ Calibration Error Messages, on page 188

* 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
U131 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 U110 pin 2
-5.1V Floating -4.75V -5.25V Anode of CR114
+15V Floating +14.25V +15.75V Anode of CR104
-15V Floating -14.25V -15.75V Cathode of CR105

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 U121 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 U125. 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 U121 and U130 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 U121 on-chip ADC. This error is reported if the procedure
can not run to completion due to a hardware failure.
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Self-Test Procedures

Rundown gain out of range This test checks the nominal gain between the
integrating ADC and the U121 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 U121 on-chip ADC. The gain test (606) is performed eight times. Gain
noise must be less that 64 Isb’s of the U121 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 U130 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 U138.

Unable to sense line frequency This test checks that the LSENCE logic input U121
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 U121 and U103 through the optically isolated (U108 and U109)
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 U103
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 U121 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 card |Programming and readback
capabilities or equivalent accuracy

Oscilloscope 100 MHz with 20 MHz Agilent 54602B Display transient response
bandwidth and ripple & noise waveform

RMS Voltmeter 20 Hz to 20 MHz Measure rms ripple & noise

Cable (BNC to BNC) |50 ohm, 9 inch (23 Cm) Agilent 10502A or 10503A if |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)°
(1.0 Q, 300 W/5.0 Q, 300 W)*

(25 Q, 300 W/75 Q, 300 W)°
(15.9Q, 300W/46.2Q, 300W)°

Measure ripple and noise

Current monitoring
Resistor (Shunt) - Ry

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.
TE3640A model, 2E3641A model, 3E3642A model, *E3644A, SE3643A, ®E3645A model.
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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 56 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 149.
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

r; Output -] . \

/@
&

e Dﬂ
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" in chapter 4 for complete instructions on remote
programming.
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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

Model Lov:a\:lcgzage Higl:a\r/lzltteage Model Lov:a\:lcgzage Higl:a\r/lzltteage
E3640A 8V/3A 20V/1.5A E3643A 35V/1.4A 60V/0.8A
E3641A 35V/0.8A 60V/0.5A E3644A 8V/8A 20V/4A
E3642A 8V/5A 20V/2.5A E3645A 35V/2.2A 60V/1.3A

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 high voltage range (20V/1 .5A)" and enable the
output by sending the commands:

VOLT:RANG P20V (E36404 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 15

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

(E3640A4 model)

fFor E3640A 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).

Program the output voltage to full scale rated value (20 V)T by sending the command:
VOLT 20.0 (E36404 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)**,

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 =+ 35 mV)**,

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 high voltage range (20V/1 .SA)T, enable the
output, and set the display to the /imit mode. When the display 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).

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.

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)**.

’jFor E3640A/42A/44A models. **For E3641A/43A/45A models.
TFor E3640A model, and see Table A-3 for other models
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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 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) T 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)T. 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)**,

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 vertical mini-probe socket and
the "1:1 voltage probe" 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 mini-probe 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.

’fFor E3640A/42A/44A models. **For E3641A/43A/45A models.
TFor E3640A model, and see Table A-3 for other models
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-~

\

OUTPUT TERMINAL

RMS voltmeter

(Front Panel Connections) (Rear Panel Connections) j

1 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)I to
the terminal at (B) as shown above.

2 Turn on the power supply. Select the high voltage range (20V/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)Jr and the voltage to the full
rated value (20.0 V).

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 (8§ mV)**,

5 Disc,onnect the oscilloscope and connect the ac rms voltmeter in its place according
to the VRMS measurement techniques above and as shown above. The rms voltage
reading does not exceed the rms limit of 0.5 mV* or 1 mV**,

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.

’jFor E3640A/42A/44A models. **For E3641A/43A/45A models.
TFor E3640A model, and see Table A-3 for other models.
For E3640A model, and see Table A-2 for other models.

172



Appendix Service Information
Constant Voltage (CV) Verifications

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.

1 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.

2 Turn on the power supply. Select the high voltage range (20V/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)Jr and the voltage to the full
scale rated value (20.0 V)T.

3 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.

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

5 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.

Figure A-4 Transient Response Time

fFor E3640A 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 Measurement
Techniques, on page 168, 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 (Ryg;) as shown in Figure A-1.

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

VOLT:RANG P8V  (E36404 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  (E36404 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 (I). 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 E3640A model, and see Table A-3 for other models
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6 Record the value displayed on the controller. This value should be within the limit of
7 Program the output current to the full scale rated value (3 At by sending the
command:
CURR 3.0  (E36404 model)

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

E3640A E3641A E3642A E3643A E3644A E3644A

3Ax16mMA|08A+x116mMA| 5Ax20mA | 5Ax20mA | 8A+x26 mA | 8A+x26 mA

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

MEAS:CURR?
10 Record the value displayed on the controller. This value should be within the limit of:
E3640A E3641A E3642A E3643A E3644A E3642A

(lo+95mA) | (Io£6.2mA) [(Ilo% 125 mA)| (Io 7.1 mA) | (Io £ 17 mA) | (I + 8.3 mA)

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.

1 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).

2 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 output voltage to the full scale rated value (8.0 V)" and the output current to the
full rated value (3 A)T.

3 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.
Ifit 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.

fFor E3640A model, and see Table A-3 for other models
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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:

E3640A

E3641A

E3642A

E3643A

E3644A

E3645A

0.55 mA

0.33 mA

0.75 mA

0.39 mA

1.05 mA

0.47 mA

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 (Ry;).

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)Jr 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.

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:

E3640A

E3641A

E3642A

E3643A

E3644A

E3645A

0.55 mA

0.33 mA

0.75 mA

0.39 mA

1.05 mA

0.47 mA

fFor E3640A model, and see Table A-3 for other models
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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.

-

OUTPUT TERMINAL Output
® " _ " RMS voltmeter
r; tOr jj

\

= | I ®®®®®®

eS|
vzl
=3l
=]
Iz

Current RMS voltmeter Current
Monitoring Monitoring
Resistor Resistor
e e N T
Split Input ‘
Ferrites —O
L _ Lo
BNC BNC Cable
Receptacle
(Front Panel Connections) (Rear Panel Connections) J

Note:

1 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 above.

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 current to full scale rated value (3 A)Jr and the voltage to the full scale rated value
(8.0 V).

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.

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.

fFor E3640A model, and see Table A-3 for other models
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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 kQ resistor (Rg) and a 2200 pF capacitor
in parallel between the (-) terminal and chassis ground at the rear output terminals.

2 Connect a digital voltmeter across Rg.

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 output to the full scale rated value (8.0 V and 3 A)T.

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

fFor E3640A model, and see Table A-3 for other models
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Performance Test Record for Your Power Supply

CV Performance Test Record

_ Specifications
Test Description Models Actual Result — —
Upper Limit Lower Limit
CV Programming Accuracy all +0.0100 V -0.0100 V
@ 0 volts (DVM reading)
CV Readback Accuracy all DVM +0.0050 V DVM -0.0050 V
@ 0 volts
CV Programming Accuracy | E3640A/42A/44A +20.0200 V +19.9800 V
@ Full Scale (DVM reading) 341 4 /430/45A +60.0400 V 159.9600 V
CV Readback Accuracy E3640A/42A/44A DVM +0.0150 V DVM - 0.0150 V
@ Full Scale E3641A/43A/45A DVM +0.0350 V. | DVM -0.0350 V
CV Load Effect (Load E3640A/42A/44A Maximum change: <5 mV
Regulation) E3641A/43A/45A Maximum change: <9 mV
CV Source Effect (Line E3640A/42A/44A Maximum change: <5 mV
Regulation) E3641A/43A/45A Maximum change: <9 mV
CV PARD (Normal mode) E3640A/42A/44A <5mVp-p/0.5 mVrms
E3641A/43A/45A <8mVp-p/1 mVrms

Load Transient Response
Time

all

<50 Msec
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CC Performance Test Record

Test Description Models ﬁztsl:l?tl T = .Speclﬁcatlons —
pper Limit Lower Limit
CC Programming Accuracy all +0.0100 A -0.0100 A
@ 0 amps (Ip)
CC Readback Accuracy @ 0 amps all Io +0.0050 A Ip - 0.0050 A
CC Programming Accuracy (E3640A) 3.01600 A 2.9840 A
@ Full Scale (Ip) (E3641A) 0.8116 A 0.7884 A
(E3642A) 5.02 A 498 A
(E3643A) 1.4128 A 1.3872 A
(E3644A) 8.026 7.974 A
(E3645A) 2.2144 2.1856 A
CCReadback Accuracy @ Full Scale | (E3640A) Ip +0.0095 A Ip - 0.0095 A
(E3641A) Io +0.0062 A I - 0.0062 A
(E3642A) Io+0.0125 A Ip-0.0125 A
(E3643A) Io +0.0071 A Ip-0.0071 A
(E3644A) Io+0.0170 A Ip-0.0170 A
(E3645A) Io +0.0083 A Io-0.0083 A
CC Load Effect (Load Regulation) | (E3640A) Maximum change: < (0.55 mA)
(E3641A) Maximum change: < (0.33 mA)
(E3642A) Maximum change: < (0.75 mA)
(E3643A) Maximum change: < (0.39 mA)
(E3644A) Maximum change: < (1.05 mA)
(E3645A) Maximum change: < (0.47 mA)
CC Source Effect (Line Regulation) | (E3640A) Maximum change: < (0.55 mA)
(E3641A) Maximum change: < (0.33 mA)
(E3642A) Maximum change: < (0.75 mA)
(E3643A) Maximum change: < (0.39 mA)
(E3644A) Maximum change: < (1.05 mA)
(E3645A) Maximum change: < (0.47 mA)
CC PARD (Normal mode) all <4 mA rms
CC PARD (Common mode) all < 1.5 HA 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 62, 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 E3640A/41A/
42A/43A/44A and E3645A 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 160 before beginning this procedure.

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

2 Remove the instrument cover. Refer to the disassembly drawing on page 164.

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 JP107 (located near U121).
The JP107 is outlined with a circle on the component locator drawing on page 197.

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 JP107. (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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Note

General Calibration/Adjustment Procedure

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

Calibration Voltage/ Calibration Point
Parameter Current mnemonic
V LO
VOLTAGE CAL Voltage V MI
V HI
OVP CAL OVP None
I1LO
CURRENT CAL Current I MI
I HI
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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 62 to unsecure.

In the following procedure, the Agilent E3640A 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.

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.

VOLTAGE CAL

Select the low-end voltage calibration point.

v L0 0.5000

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

v LO 0.4500
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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.

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

v mt 11.058

Save the changes and select the high voltage calibration point.

vV HI 18.500

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

vV HI 19.485

Save the changes and go to the OVP calibration mode.

gve 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 Q across the output terminals, and connect a
digital voltmeter across the shunt resistor for the current calibration.

Catibrate 11 Select the low-end current calibration point.

CURRENT CAL

' L0 0.2000

12 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
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Save the changes and select the middle current calibration point.

i 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.

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

i M 1.5500

Save the change and select the high current calibration point.

| HI 2.800800

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

! HI 2.789 A

Save the new current calibration constants and exit the calibration mode.

CAL MODE

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. A “CURRENT
CAL” message is displayed.
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Calibration Record for Your Power Supply

q q o 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 62)
3 [Press "Calibrate" key to move down menu to voltage calibration menu. Voltage
A "VOLTAGE CAL" is displayed. Press "Calibrate" key to select the Calibration
low 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 \% calibratio%l
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 A% 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 |"OVP CAL" is displayed. Press "Calibrate" key to run the overvoltage OVP calibration
calibration. A "CALIBRATING" is displayed to indicate that the v
calibration is progressing.
Connect shunt resistor (0.01 Q) across the output terminals. And press o
8 "Calibrate" key to select the current calibration. 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 flibration
keys. Press "Calibrate" key to save the changes
13 |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 E3640A, E3641A,
E3642A,E3643A, E3644A, and E3645A. 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.

* E3640A/41A/42A/43A/44A/45A Power Supply Assembly, on page 190

* Manufacturer’s List, on page 191

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:

1 Contact your nearest Agilent Sales Office or Agilent Service Center.

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 197.

» Component Locator (bottom) for main board assembly, on page 198.
* Power and Protection Schematic, on page 199.

* AC Input and Bias Supply Schematic, on page 200.

* Floating Logic Schematic, on page 201.

* A/D and D/A Converter, on page 202.

+ Earth Reference Logic Schematic, on page 203.

» Component Locator for front panel, on page 204.

» Display and Keyboard Schematic, on page 205.
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E3640A/41A/42A/43A/44A/45A Power Supply Assembly

Reference |AgilentPart| 4, Part Description Mfr. |Mfr. Part Number

Designator | Number Qty code

F100-F102 0699-2715 3 |FUSIBLE RES 1 OHM 5% 1/2W 01542 |FN1/2

$102 3101-2976 1 SW-PB DPST 6A 250V 04486 |NE18-2A-EE-SP

8120-8767 1 POWER CORD FOR STD/0OE9 GY-062 or 22631 |SP-305+1S-14
8120-8768 1 POWER CORD FOR 0E3 GY-062 22631 |SP-022+1S-14

(E3640A/41A) | 2110-1069 1 FUSE 1.5A T 125V FOR 100 AND 115 Vac 01542 |51S015L

(E3640A/41A) | 2110-0457 1 FUSE 1A T 250V FOR 230 Vac 01542 [50T010H

(E3642A/43A) | 2110-1070 1 |FUSE 2.5A T 125V FOR 100 AND 115 Vac 01542 |51S025L

(E3642A/43A) | 2110-0457 1 FUSE 1A T 250V FOR 230 Vac 01542 |50TO010H

(E3644A/45A) | 2110-1071 1 |FUSE 3.15A T 125V FOR 100 AND 115 Vac 01542 |51S032L

(E3644A/45A) | 2110-1068 1 FUSE 2A 50 T 250V FOR 230 Vac 02805 |50T020H
34401-45011 1 HANDLE-FRONT 02362 |34401-45011
34401-86011| 1 |BUMPER-FRONT 02362 |34401-86011
34401-86012| 1 |BUMPER-REAR 02362 |34401-86012
34401-88304 1 REAR BEZEL 02362 |34401-88304
E3640-40002 1 PUSH ROD 01542 |E3640-40002
E3640-40003 1 KNOB 01542 |E3640-40003
E3640-60030 1 PROGRAMMED ROM (IC 2M-BIT OTP 150NS CMOS) (01542 |E3640-60030
E3640-60011| 1 |FRONT FRAME ASSEMBLY FOR E3640A 01542 |E3640-60011
E3641-60011| 1 |FRONT FRAME ASSEMBLY FOR E3641A 01542 |E3641-60011
E3642-60011 1 FRONT FRAME ASSEMBLY FOR E3642A 01542 |E3642-60011
E3644-60011| 1 |FRONT FRAME ASSEMBLY FOR E3644A 01542 |E3644-60011
E3640-60013| 1 |TRANSFORMER ASSEMBLY FOR E3640A 01542 |E3640-60013
E3641-60013 1 |TRANSFORMER ASSEMBLY FOR E3641A 01542 |E3641-60013
E3642-60013| 1 |TRANSFORMER ASSEMBLY FOR E3642A 01542 |E3642-60013
E3644-60013| 1 |TRANSFORMER ASSEMBLY FOR E3644A 01542 |E3644-60013
E3640-60016 1 |TERMINAL BLOCK ASSEMBLY 01542 |E3640-60016
E3644-60006 1 DC Fan ASSEMBLY 01542 |E3644-60006
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Manufacturer’s List

Mfr. code Manufacturer’s name Manufacturer’s Address
01542 Agilent DIV 01 SAN JOSE COMPONENTS |SAN JOSE, CA, USA
02805 |COOPER INDUSTRIES INC HOUSTON, TX, USA
02362  |Agilent DIV 09 LID COMPONENTS LOVELAND, CA, USA
22631 | SHENG ELECTRIC WIRE & CABLE CO KUEI-SHAN, TW
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