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T, ZOEEE, UE— =<2 R OJTPut: RELay {OFF| ON} T AHIEIFTRET
4, TTL HAid. RS22 O 1 L 0 CHEATE 9,

OUTPut : RELay REEASTONI DAL, B2 1o TTL 11 high(45V) T F> 9%
low(0.5V) T4, QUTPut: RELay {REEA TOFF] OFAEIL. ZO LUz v
F4, RS2 a R/ Z DL 1L 90 TTL i, EFEBNEIZ 250D v
/R (IP102 & JP103) MY fF i 2 L C& £ A, [Service Information] %%
LT, ZRBEMRBLTIEEZN,

FBREEBENS ) L—HIBEESE2HATEL)ICRELZREEIE. RS232 A 4
T2 —AEFERALARNTLZEV, RS232 EIRONE 2 R—F% > FNEETLHE
FndHo kT,




E3IFE TJOVF - /AR SRR

V2T LEEDRIE
VAT LEEDIEE

ZOETIE, BREEREORSE, =7 —OWARY, BATTANOET, TH
VR RFNATOAYE—VORR, 77 —L0=7 - VEDa VOFELIY L
DY AT MIEETS My ZICoWTOFERETH L ET,

KERTF
BRI 21T, RERMEA T VICEREBREARETE200 5 H>D AT AE

ﬁ%@i¢0_®u% 1056 5 ETCoOFERMToNET, SAEICATTZEE
NETT, 7R b - RPUDBEHTLZZENTEET,

o 5 OOMEBOWTNIZEREBINEAEEFET S LN TEET, L, AT
DREERENE FTNDIMENSIT, RELM) 2—nATEHZ LR TEEHA,

o BREEIZIX, HAVVVOBPURIE, T4 AT VA TORBL T HHTOALE,

BIELEROY I v MEOERE, HIOF v | F7EE. OVP DA | 4 7 4KEE
ERNY T LAULRRIEENE T,

o TIHFHMEHX. AT UAE 1] ~ 15 WZIXMTERESNTWVERA,

o XEVUMEBAEHFIVYTCTEET, MBOMAIZ, 722k« XXADLTH U
Fm A H T2 —APBTHEITHIZEMNTEXETE, LS REDY
o=, ey bk s RRANLLMTAEYA, VE—F - AV Tz —A
S5 (I~5F TO)EESEEATHRERELNY a—LT5 2 LA TEETA,

o AHNX., OMTDINTANTEET, MEADOEFIZIX, TL7 7y b (A-Z) £
ToiddF (0-9) AMEATE X, RV 8HITIX., T () MEATEES, =
N2 IMEATE EEA, 10MEBLZTIEETDE, =7 —0NELET,

o BREAVEY N(RSTa2wY R)E2ToThH, ATVIZREEFESRTHOAHRET
EERENETA, WEBDMMEFESND L, EEXSNAZTTEARAUREN X 3,

e Trrb o sSFRVEME
STORE STATE. NAME STATE. EXIT

*RST = REMFHALARWT, £ ERE AV 1 47 L CERE AR
Ex Uy NTAIZIE, ROEES TRESET] #@&R L £,

5states. RESET. EXIT
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E3F TJ0OV b - \RJLERE S AR
VAT LEEDRE

e UE—h- A FT7—AHE
UToa<wy FEERLT, EREEREZREFELTC2—LLET,
*SAV {1] 2| 3| 4] 5}
*RCL {1] 2| 3| 4] 5}
Ty ke RRAPL Y a3V ENTREREIZARTEZE D Y THITE, U
Toa<wr FeREEFLET, VE—h- A2 ¥ 72— biE, 1~5F
TO)BSLHERTAERERE LN 2— LT 52 LR TEEH A,
“MEM STATE: NAME 1, ‘P15V_TEST™

TILTTAb

BIREBOBR AL ANDS &, BRBATLZTF X FAEEBNICETEREST, 20
T A ML, BIREBENEEFTRENE ) 0EMELET, 20T X T, Bmehlt
NTTANDO—EEMERT HROKE» Y 27 2 MidftbhE¥ A, BEHEAEZL
TT A MBREKT S L. ERROR FHRB T LET,
SERRENTTAMIHEOT R N E2ETLET, EITRERIXN 2 PRTd,
TOT A MIARA LSS, EREENIETECTHS Z MRS ET,
SERRENTTA MBI THE, 7y b - Az TPASS) ERRSINET,
TATTAINPRET D&, TFAIL] LFREINT, ERROR EFRBAEL LET, £
SEO 72O EIREE & Adilent Technologies (ZiE% 3 25413, [Service Information]
BB L T EEW,

o Ty PXRIOEME

TR 7OV R RO BNTT =y 7 EFETT AL EREE OB
A ) —% ML, B —7ERMo 25 CMLETET, B
TEPEZZTHhEXF—5kT L. A T7FF R NBBED £7,

o UE—h AU FTo—REE
“* TST?”

FERRVNVTTZNBEDTHE T0) BPiRSiL, KRET 2 & 11 BiRsh
ij‘o

— s Labs
I35 —IKRE

Jay e %O ERROR - s L7 AIE, a~vry =T —on—F
TxT s =T —N 1 OFFEREREIATHET, BREEOTT — - Fa—
WCHRRK 20407 —fEaRE T ET, S VT, FE5EITT— Ay
=T (U3—V) EBRLTIEEN,
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E3F TJ0OV bk - \RJLERE L AR
VAT LEEDRE

J7—Loxz7 - )EDa OMEE

ZOEFHEBEIZT, SEIERNT AT LAERBET L7200 3 oo~ A raTa
TygREEShTVWET, lxD~vAr7ua7ar oA R —LENTNS
Ty —AhUzT D) EYa A HERTAMAEEBREEICH L THRITTHI &N
TEET,

o BIFIEFEIT. MOV EYa vBFESERLET, INTBIEET oy 077 —A
TxT e VeV a rES 2HBIIARI ety o7y - 2T BV A
VER CZHHIZTELV R R RO Ty — AT 2T s JE Y a Y
EETT,

o Ty b RRIVEE

REV XX-9.4-Z.Z
Qe )% 2BfILTY AT L s 77 =LY =T « Y EY a VESEHAERY
7,
« UE—b o AUF T2 REE
* 1 DN?
FRoavr Mt UFoRRTIFIERLET,
“Agi | ent Technol ogi es, E3640A, 0, X. X-Y. Y-Z. Z” ( E3640A)
RSB A0HTLL EOSCFHIER AR L T2 EN,

SCPI E8E/A—Ua Y
ZOEFBERE L, BHoAA—Y 3 >0 SCPI(Standard Commands for Programmable
Ingtruments) OFLEICHEILL TWET, UE—h - A F T z—Rpbavy RE%k
BdaL, ZOBEFEBRERL QNS SCPl O/ —V a VEHRITEET,
SCPl D R—Va v Ottt VE—h - AL X T 2—AMLDHITH I ENTX
EFT,
o UE—h AU HFTx—REME

“SYST: VERS?” CPIDONR—V g v angbtEd,

EEAAMIT, YYYYV E WS EROTFHTYT, Y] 13— a v oEE
BEL. WV BZFOEEORA—Va v EFERE2FRLET (128 213, 1997.0),
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EIE TJOU - /NRILIREEHEE
GPBA Y42 Jx—X-YIT7LVUR

GPBA 42 27xz—X-JIJ7L 2R

U7 -V DGPIB a7 &R L C.EBREEZ 2 Ea—& L 20O/ GPIB
SLE | Z 8L L9, 55 2 ZEiZlX. Agilent Technologies T ZlEA W72 5 - — 7 LR
UZFEATWET, GPIB 25 Aid, IROHAZFIUT, EARKER ( 2 ¥ —.
V=T E320mE ) CoBkT I LN TEET,

(wmmfew&4y&71~x@u\%%%ﬁ~%ﬁ7kvx%%ofwi¢o%
FEEBOT LA 0~ 30 DEROMHEICRETCEET, BREBEOT FLxik, T
BT 15) ICRESNTVWET, GPIB 7 FLUARTERBARICFERENET,

CPI DNR—=V 5 VOEREIE, VE—F A F T2 —ADLDORITH I ENTE
ij—o

o ZOT RUVRIIFREBMEAETVIZRESINETOT, ERE2U->TH, BREA
Uy hLTHLERESRETA FRST 2w F),

e BHVDIALEZ—HDGPIB AL AT z—% « — Rz, FREEOT FL
ARBYVET, O E2—FDT RLRE, AV F T z—2R « AX LONWT
ORI B L v Tt < 72 & WV, Agilent Technologies GPIB A > #
Tx—A - = R, R RL R 121 2ERLET,

s TVEa—FLEDT, GRHEEEKE 15 UNICT S,

s FEHTZES—TNOEHORIN, BT AEBORIC 2 A — MLEHNT T
EBZIRNEHIZT A (K20 A— L),

e WTFRODGPIB 27 ZZh, XX - 7y & 45 REfELARNWTL
EV, TARTOIRXI IRERIZBOAFTENTNEZ L L, BOXIB L0
NFED BN TNDZ EZERL T EE 0,

VE—h - AV F 7= AOBFEBEO T 12 b - S0 5 ORERIZ OV TORE

I, 46 XR—VEBIRL TS0,

IEEE-4881Z X i 2 D —T VDR ENAA— ML EZBRZABEITEBRDRSLET
‘3—0




EIEFE TJOU - /NRILIRE AR
RS-232A VA J7x—R-JI7LUR

RS-232 43 7x—RXR-1)J77L2R

U7 %N D9y (DB-9) T/ -arx s Xl LT RS232 A VX7 x—
ZNERIEE AT A5 2 LN TEET, ZOBEREEIT, DTE( 57— X iR E )
ELTHRENTHWEST, TRTOLYMY E RS2 AV H T =2—RA &N LTITH
7obiz, BREEIX 22O Ry =A 7 « 74, DTR(Data Terminal Ready, Y’
v 4) L DSR(DataSet Ready. t°> 6) Z{HH L £,

DIEOTEIZIT, RS232 A v B2 7 = — R & U CRIREE 208 3 2 B oSt oS3
DEHENTWET, RS2 AIZHESNTWAH I~y FOMAFIR, 23—V %%
LTSN,

RS-232 8D E

WDNT A= ZFRH L TRS2R A v 4 72— AR LET, 7a b R
(et F—2FERALT, R—-L—F, RUF 4, F—F - By NEABRRLET
(46 X—TVEBM]),

e JR— -+ L— | :300, 600, 1200, 2400, 4800, F7-i% 9600 ( LI E )

e RNUF4LF—X -y bh: RLIBT—F -y (LIEHRT)
W77 —5 - By b, 72X
wEITT—5 - Bk

o ARH—F By MK 1y s (FEE)

e RbvF ey MK 2y b ([EE)

RS-232 7—%4 - JL—LER

XX TIH T U—AE 1OOX ¥ 77 X EWHERT D, kST RTOE Y b
MHEREINET, 7L—AF, AFX—L-Ey ML REOA Ny T - By M E
TOXFIN(A Ly 7 - By begie) LERSNTHET, 7U—LNT, A—-
L—h, T—=% - Ey M, NV T o OFEERIRT 22N TEET, ZOFER
BB 77 —H By hEe8F =4 By MR L TRO 7 L —LEREFH L £,

Start 7 Data Parity | Stop | Stop

PARITY = EVEN, ODD | ¥~ L
Bit Bits Bit Bit Bit
ST - Start 8 Data Stop | Stop
PARITY = NON -
o Bit Bits Bit Bit
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EIE TJOU - /NRILIREEHEEE
RS-232A VA J7x—R-JI7LUR

OV Ea—4OimK & DR

BFMEELZ 2 Vo — A OMREBR T DI, WY A T T —R - =T
PEATIMNERSY 3, IV B a—F RO R, DTE( 5 — X iR EE )
<1, BFEEL DTE TT DT, DTEto-DTE A v # T = — R « ¥ —T V24
LZPERHYET, NSO —T M, XV BT L, EF LT I R—H T
O RAF—N o Fr—T b BRI TN ET,
IDAE T 2 —RA =TI, WICEY R T Ry NN T, NERRCER S
ELLRTFERY FRA, BFE, 2% 723 2] L 2] OV KT, 9
AOE L (DB9 a7 H )N 2BADE Y (DB-25 237 X ) MW TWET, F 2D
X R, AR EOr—ANIIEYBHY ., ARAO2RT FIZE, ax X
DIr—ANIZRNH Y £,
EOr—TNEER LD XIS WIEEIE. BT XX 2R LT
EV, DTE-to-DTE 7 —7 V& FEHA L CWABEEIE. 77408 [EA] BTHH 2
EERFER LTS, @EOT X T XL, TR ARERT XTI X, X)L« E5F
e THRS A DB-9DB-25 LT XS A NH Y £,
&@7 TNETHETHEDORIL, W&%%ﬂ/b1~5%W$k%ﬁTék#@
WHERATEEI, MN o E R D561, Adilent 34390A 7 X 5« % v
T\% ELLTTEY, ZOXy MO, {m@:/31“5\ R, T LSBT
BT ETENEGENTHNET, ZOTFTH - Fvy ML, SHEL UK
DR ENTWET,

DB-9V U 7/VESE BEWVWO I B a—FRmAILOE DOV Y T R— ERH Y,
FA AR T ZPFNTNDIEATE Agulent34398A/7 =T Xy hOXL T
Do r—=TNEREHLTLES N, 2O —7LOMmIciE, O DA - a7y
HAPFNTWET, ROXIE, ZDr— 7w®t/l1¢

ew [ o T

= PC
DCD 1 1 DCD
RX 2 2 RX
1Y 3 = 3 X
DTR 4 4 DTR
GND 5 5 GND
DSR 6 6 DSR
RTS 7 7 RTS
cTs 8 8 cTs
RI 9 9 RI
DB9  DB9 DB9 DB9
F X AR AR * R
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EIEFE TJOU - /NRILIRE AR
RS-232A VA J7x—R-JI7LUR

DB-253 U 7S BEVWO I L B2 —FRMRICBE L DL T R— B H
D, TR axd IR Tn585E1, Aglent 34398A r—7 L - v FO X)L -
BT L —TNEBELOTETEZEFEHALTLSIEIN, RKORNT, 2O —7
NETEFEDOETT,

5182-4794 5181-6641
®E [/ =N \ [ Adapter \ bC
[EX

DCD 1 1 1 2 X
RX > 2 2 3 RX
X 3 3 3 4 RTS
DTR 2 4 4 — — 5 CTS
GND 5 5 5 — Py 6 DSR
DSR 6 6 6 7 GND
RTS 7 7 7 —e 8 DCD
cTS 8 8 8 20 DTR
RI 9 9 9

DB9  DB9 DB9 DB9 DB25  DB25
TR AR AR FR AR AR

RS-232D +STIa—Fa

WDOF =y 7IEHE T, RS2 A A 72 —REN LRV ICHERH A0 E9

MEERTE 9, FEMIT, %ﬁw%:/t1—5 NEO=a TV EBRLT

<TIZ&EW,

o BREBLaVE2—FBT, W OR—L—h RNUFT 4, F=H v
BEFEATAHILICRESN TNAZ L 2R LET, av Pa—FMT 1 X

H—h-Ew b, 22F/7 Ey M ICRESNTNAZ L EZHERLTIES
W (BREEMNTE, INLOEIZEE SN THET),

e SYSTem REMbte =~ FZFETL T, EFREEZVE— - E—FICLTLE
S,

o WUIRALH T 2= AR —TNETHTHPEFREINTNDI LGB LET,
=TSN TNB 2Rk 7 ERELL T, NEEBNREG2REE1H 0 £
7, Agilent 34398A 7 —7 v - F v hERMEHTIUE, BREEZIZLALED Y
B o — HROWRICERT A Z EMNTEET,

e AUBETx—R - —TAR, aArEa—FDOELNT I T - E— | (COML,
COM2 e &) IZBHt SN TV A Z L &R LET,
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%;

3E 7OV b - SRIVIRE SRR

REDHE

WIEDHRE

ZOETIL, BREEROKREMEOHMEIZOWTHBALET, KEFIEIZSWNTO
ZEAMIL. TService Information] ZZM L T2 &,

(53

IEfR3E

ZOWREEEMNT S L, EX2 DT 4 3= FEANTETETOT, BREEL ) -

H

PRI, RESNTRECTEFLICESEY, ELnkx=07 o

DEETE LT 0 HEIRO 2N —F B EE AT 5 = & 2B < T M TEET, BN
c 32— REAN

LCHR#EEZMR LRV E, BREBZRETDZ LIITEERA,

KOK 3112, BREBOHMHEOEF AL LOEF2 )T 4« a— RamLE
To BFRa VT4 - 3= NE FERMEAE Y ICRESRETOT, BRAY-
Th, BERBEAV LY M LTHLEESAEEA (FRST 2w 1),

Bl = — NI K LA O BT TT . HAIOLFIZLT (A ~ Z) E72350F
O~9 ZHEATHZLNTEET, UKW THENENETA,

UE—b A F 72— 2 bBHREBLRET DHET. BR8HOFE T
EALT, 7rr b R LBEEEOREOMRLZT, 7L RO
LBV T,

£3640A (9 HTATH )

X2 VT - a—RFeEsnBEE, BREENEICY ¥ o3& BINT I,
RREIE R T (B —T N2 TE T T, BREBERT 1B —T Mo 6, FL
Wa— R&EAFLET, 3L, [ServiceInformation) 2R LT 720,

®31 IHEHAHEOEF2 T -2—F
ETIL tXalT4 ETIL tXalTo ETIL Xl T4
a—F a—F a—F
E3640A 003640 E3641A 003641 E3642A 003642
E3643A 003643 E3644A 003644 E3645A 003645
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Power

© =)
Calibrate

/0,
Config

Secure

o Power
Config @

Secure

E3F TJ0OV b - \RJLERE S HEEE
RIEDHE

RIEREZMEIRT I

BIREEOMBEOMBIL, 7ur k- RRZALBETH, VE—F - AU H T z2—R

MHTHITH T ENTEET, ZOEREETI THHMEFICRES L TOET,
TFEEE O TG ERE 2 — FIZoWVW T, R3LESELTIEEN,

&IE‘:E“_‘ F%igm L/i‘j—o

SECURED

==
FE,

EIFUEE N HE STV A HAIE. Qe)(Calibrate) — 24 2 112 ko TERLE
BOBEXANT, BWE—TENM 25 ETEOF—4M LTS L, Lo

Ay —UNFoRENET, 0%, [CALMODE] X vr—URFrRanEd,

¥xa T - a— FEAHLET,

8000000

I 7B L O ERRF— 2R LT X2 T - a— e AN LET,

EREERFEL. A==a—%2KTLET,

UNSECURED

TEx2UTF 4 a— RBPELWEAIE. EROX v —URFRENET, Z0%,
[CALMODE] A v E—YBRRRINET, RIEE— REKT I 2I21E, EREE) -

Tinb, BOERZ ANET,

Bol-ff#a— RE AN L7ZHAIL, TINVALID) BARARESHTIELWa— RE AT

THa— FANE— RRFRESET,
e UE—h - AU FT—AEE

CAL: SEC: STAT {OFF| O\}, < == — N > EJFIEE & R £ 7o 1R AER L £ 9,

BIRIEEORELMEIRT 21213, REBIERLZOLFRLa—FafisThH
FOavY FEXFELET, L2 ROLBY T,

“CAL: SEC. STAT OFF, ‘003640 (E3640A €75 LOHE
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E3F TJ0OV b - \RJLERE S AR
RIEDHE

RIEZHRET SHICIE
BIFEBOREGR#EIL, 7o b NxANLThH, VE—F - A F T2 —Z
HBTHITH Z ENTEET, ZOEFREBIT TIHHMRFICHREILTWVET,
BB ARET SN, 62 =YX VT4 - 22— FOBAIE L <FHATL
72X,

o Ty bk - SRRIVERME

Power

s
Calibrate 1 MEE—FEZBRLET,

UNSECURED

BIRERBORESRS T BHA1E, G (Calibrate) ¥ — 214 2 LIZ k> T
BIREBOER AL T ROE—7ERMIZ 2 ET2OX—2MLET 25 &, L
DAy E—URFRRSNET, ZOT%, [CALMODE] A vt —UNFRSNET,

Secure 2 '{Z*‘-‘-‘LU?{ . :l‘—‘F"LKAj]LiTo

go00000

Wi ) 7 L IRBERR Y — 2 AL TeXa T 4 - a—REAHLET,

5
Secure 3 %E%%ﬁb‘ )(::1‘_‘%%TL/§E‘§—O

SECURED

OB INTREFIFEREA TV ICREERETO T, BRE2U-TH, ER
BAVEy FELTLEEINERA, (FRST <2 R),

o UE—F AU FT = REME
CAL: SEC: STAT {OFF| ON\}, < =1 — > FEJIGRE & (/58 & 72 IR AR L £ 77,
BIFLERE 27T 21 00T. (RO ER L0 LR L2 — ReffoT L
Roavy REEELET, 222 ROoLBYTT,
“CAL: SEC: STAT ON, ‘003640 (E3640A &7 /L)




F3F 7OV - SRILEBEEEHEAE
RIEDHE

TX2UT 4 a—RE2EEFETBRICNE X240 a— RE2EFT L2, F
PEIFEEORELMELTHO, HrLna— FE AN LEd, BEEE L R#T
HENZ, 62— DX T 4« a— FOFHAZ LSFHEATIEE N,

o TuY b RRVEME

X2 UT 4 s 2= RFEEET IR, FTEREEOHRERMREINLTNEZ &
ERERLET, EX¥a2 U7 - a— REHBZ®RL T, ICAL MODE| &5 A v
T UBRT EN %I () (Secure) F—AH L. K 7 L RGER Y — %
o CTHLEF2 ) F (- a— RFaAA L. (@D (Secure) F—A ML ET,

eeeee

Tayh s RIS = REEFETLLE VE—F AU H T2 —ANLERS
NnNHa—RFLEEINET,

o UE—h- AU FT72—REYE
CAL: SEC: CODE < #fil=t— I > X2 YT g m—- REAELET,

R — FeZBH 42103, EFhVRET— R L0 5 ERIERE O
RELMERLET, W2, LTOLcHLvwa—REABLET,

“CAL: SEC. STAT OFF, ‘003640 HAEFEHL WS a2 — RFafE-T
REEERLET,
“CAL: SEC: CODE ‘ZZ001443’” Hlna—FRFE A LET,
“CAL: SEC: STAT ON, ‘ZZ001443" Lo — Rl CTHRELRE
LET,
R 1E [E15%

EREE PR ESNIZERAHRT L 2 LT Y, EFREEIL. THHRRIC
KRIESHTWET, EREES AFSNIZRAT, BT 2 M aFRR-S TZ O
EEPEZ TBNTLIZEN,

WIED T MERRIZ, VE— b - A UV F T2 —ANbLORFTTEET,

o RIFEEXIIREREA TV ICREERETOT, BREU-70, VE—k A1
VETx—Ar Yty hLTHLEEINEHA,

o RIEEHEOEKIEIL 32,767 TH Y . mKRMIZELZHZIZ0ICEDY 9, FWER
AV NZOWTENLTOEMLETOT, REZZERIZITY SEIX3I T b
ORI 7,

o UFE—|h A FT7—RHE
CAL: COUN? KIEEE A& e ET,
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E3F TJ0OV b - \RJLERE S AR
RIEDHE

REAvtE—

BIFEBIZLST, A4V T L—2OREATVIZAvE—V% 1 SRGETAHI &

NTEET, 203 BFREASCKRORETER., BFEBEOL ) 7 AES, K

EHRIEZAT 5 HYHE DL R L EIEE T POBFRFENTEET,

e UE—]F A2 FT2—205 LY, EHREEBOHRHESERI N THDIEEIZL
MNMERA v =V RFTHI N TEETA, 72 h e NV ERZITY T—
Ne AV ET2—RADWNWTNPNE A v E—VRRARD 2 ENTEET, EBIR
TEEME#E SN T D DMEER S A TS NICER RS, WEA vy —V %5
KD ENTEELS,

o MIEAvE®—0F, BRAOMTT, 7 b« Xxunh, 10Xy
TV EFERSEBENTEET,

e MEAvE—VRMETLHE, URNICATVIZEESNRLTWEZAvE—VR EE
XENET,

s RIEAvE®—i3, FEREATVIRESINETOT, BREE2E-720, VE—
heAvE 72—y FLTHEESREEA,

o Tur b s RRIVEE

Ty b SEADBKIEA v — RIS AFILT
[CAL STRING) NERENHET/ TH#ELET, WL TA v E—
CeFxA L ERIu—ALET, COEMLTAZ =15 A E— R
<LET,

CAL STRING
e UE—b - AFT7o—AEME

RIEA vy =Y 2RET DT UTFOa < FEFITLET,
“CAL: STR ‘CAL 06-01-99™
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JE—F - A2 T7—X-1)T7
LR



JE—hk AT —XR-1)T7F
LR

s SCPl =~ RO (69 <—)

o BT T I S OME (7T42—)
e APPLy =< ROfER (77 <—)

o HOBRELEE~ R (78—

e MUF(B2—Y)

o VAFABEOvL R (853—1)

o JREEMRAFE=2 < RN (884—Y)

o BIE=<2 R (89—)

o AUEFTx—RBEaATL R (R25—)
e SCPl A7 —H# X+ LYRHZ (932—)
o RT—H A< (101 2—)
s SCPI SFEDFEIT (103 <X—2)

o T OEFOMEIE (108 2—)

+ SCPI #EHLIE R (109 _—3)

o |EEE-488 ¥EHLEWR (112 ~—2)

SCPI EFEA MO TREVCRLFIE, Zhb0tr v a 2B L TIOFHEICE
TG, BREBDOT w7 T I T EREAD ZEEBEOLET,
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FT4E JVE—F A3 T7—X )77 X
SCPI a7 > KO

SCPl <> FOHLEE

ok svarTiE, VE—h AV E 72— 2N LTEREEO TR ST I

7' % A[HEIZ "% SCPI(Sandard Commands for Programmable Instruments: 7'z 27 A

BEAREEO I ODOEREa v F)a<wy FOMKEEZBRALET . Ko~ RIZonT

DFAL, —OBORFEE I a L EBRLTLIE SN,

AETIT, SCPI v P TORTAEH L ET,

s [11, ATV ardF—U—RORTG XA —-FEpRLET,

o {}1E, v RXFIINONRT A= e ET,

o <>, ZNTHENTWD AT A—=FIZH LT, HEidka— REEELAT
RS RNWZ LA RLET,

o |E. 20U EOREART A—=FEXGIY EF,

@ CPI 2O THEATAEEIT. 103 2=V 2B LT ZE,
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FT4E JVE—F A3 —X)I77L X
SCPI a7 > KO

HARESLVCAEIAZT R

(FEHZ W T, 78—V 2B HR)

APPLy {<7E/E >| DEF| M N| MAX} [, { <current >| DEF| M N| MAX} ]
APPLy?
[ SOURce: ]
CURRent [ : LEVel ] [: | Mvedi at e] [ : AMPLI t ude] { < &3 > M N| MAX] UP| DOWN}
CURRent [ : LEVel ][ : 1 Mvedi ate] [ : AMPLi tude] ? [ M N| MAX]
CURRent [ : LEVel 1 [: 1 Mvedi at e] : STEP[ : | NCRenent ]
{<%H& > | DEFaul t}
CURRent [ : LEVel 1[: | MVedi at e] : STEP[ : | NCRenent ] ? [ DEFaul t ]
CURRent [ : LEVel ] : TRI Gger ed[ : AMPLi t ude] {< B > M N MAX}
CURRent [ : LEVel ] : TRI Gger ed[ : AMPLi tude] ? [ M N| MAX]
VOLTage[: LEVel ][ : | Mvedi at e] [ : AVPLI t ude]
{<&EJE > M N| MAX| UP| DOWN}
VOLTage[: LEVel ][ : 1 Mvedi ate] [ : AMPLi tude] ? [ M N| MAX]
VOLTage[: LEVel ][ : | Mvedi at €] : STEP[ : | NCRenent ]
{<%f& > | DEFaul t}
VOLTage[: LEVel ][ : | Mvedi at e] : STEP[ : | NCRenment ] ? [ DEFaul t]
VOLTage[ : LEVel ] : TRI Gger ed[ : AMPLi t ude] {< %L > M N MAX}
VOLTage[ : LEVel ] : TRI Gger ed[ : AMPLi t ude] ? [ M N| MAX]
VOLTage: PROTection[: LEVel | {<&EE > M N MAX}
VOLTage: PROTection[: LEVel ]? [M N MAX]
VOLTage: PROTect i on: STATe {0] 1| OFF| ON}
VOLTage: PROTect i on: STATe?
VOLTage: PROTect i on: TRI Pped?
VOLTage: PROTect i on: CLEar
VOLTage: RANGe { P8V* | P20V*| P35V**| P60OV** | LOW HI GH}
VOLTage: RANGe?

MEASuUr e
[: SCALar]

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

*Agilent E3640A/42/44A E T ILDIHE ** Agilent E3641A/43A/45A ETILDHE
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FT4E JVE—F A3 T7—X )77 X
SCPI a7 > KO

YA -aTUR
(BEMIZNWTIE, 82—V 4 BH)

I NI Tiate[: | Mvedi at e]
TRI Gger [ : SEQuence]
: DELay {<# > M N| MAX}
: DELay?[ M N| MAX]
: SOURce {BUS| | M}
: SQURce?
*TRG

DRATLBEEITUR

(FEIZ W T, 85 X—U A5 H)

DI SPI ay[ : W NDowj
[: STATe] {OFF O\}
[: STATe] ?
: TEXT[ : DATA] < 5 CHE 72355 >
: TEXT[ : DATA] ?
: TEXT: CLEar
SYSTem
: BEEPer [ : | Mvedi at €]
. ERRor ?
: VERSI on?
: COMMuNIi cat e: GPI B: RDEVi ce: ADDRess < #ff >
: COMMuUNI cat e: GPI B: RDEVi ce: ADDRess?
QUTPut
: RELay[: STATe] {OFF| O\
: RELay[ : STATe] ?
[: STATe] {OFF| O\}
[: STATe] ?

*| DN?
*RST
*TST?
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FT4E JVE—F A3 —X)I77L X
SCPI a7 > KO

BREI< R

(FEMIZOWTIE, 89—U A B )

CALi brati on
: COUNt ?
: CURRent [ : DATA] < #(E >
: CURRent : LEVel {M N| M D| MAX}
: SECur e: CODE < #ilflz— K>
: SECur e: STATe {OFF| O\}, < 3| CH & a— K>
: SECur e: STATe?
: STRing < 5| CHHE 7305 >
: STRi ng?
: VOLTage[ : DATA] < %kfi >
: VOLTage: LEVel {M N M D] MAX}
: VOLTage: PROTect i on

AT—HARABHATUE

(FEMRIZ DWW T, 101 _X— T AR5 HR)

STATus: QUESt i onabl e
: CONDi tion?
[ EVENt]?
' ENABl e < B%fE >
: ENABI e?
SYSTem ERRor ?
*CLS
*ESE < FAhfE >
* ESE?
* ESR?
*OPC
* OPC?
*PSC {0] 1}
* PSC?
*SRE < HAhfE >
* SRE?
*STB?
* WAl
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FT4E JVE—F A3 T7—X )77 X

SCPI a7 > KO

AR TT—AB/FEATUF

(R DWW, 23—V a5 H)

SYSTem
;I NTerface {GPl Bl RS232}
: LOCal
: REMot e
: RWLock

REREFEITUR
(FEMIIZ VT, 88—V a5

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

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

MEMory: STATe
:NAMVE {1|2|3| 4|5} ,<BIHAGFCTHENI-AT>
: NAME? {1] 2] 3| 4| 5}

IEEE-488.2 @< > F
(FEIZ W, 112 3=V %5 H)

*CLS
* ESR?

*ESE < H%h{HE >

* ESE?

*| DN?

*OPC

* OPC?

*PSC {0] 1}

*PSC?

*RST

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

*SRE < B %hH >

* SRE?

*TRG

*TST?

* WA
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FT4E JVE—F A3 —X)I77L X
ME OIS0 TDME

BMBEITRTSIIVTDOHE

ToErsvaviE, VE—R A E T 2—RAEN LEEREBO S 2S5
WZHWAREARWATEOBECTT, 20k 7 v a VIBEORNMOLFHBE LT
BOVETOT, 77V 4 —ary s 7al T A0ORRICnER TR TOEMEEA
L TCWEDITTIEDY A, FFHFERBLTT 27T AN TIE, 20
EORBE/VarvBIOERE 77V r—yvay - urJh #8BLTL
ZEW, £, vy FXFHOH DB LT —2 ASOFEMIz>WTIE, ZFEH
DaVEa—HffRgoOTa /7307« V77 LA <=maT7 VESRLTL
72E0,

APPLy a<Y > FDEH

APPLYy miwy RiZ, VE—F + A v FZ 7 =—2 5 L TCEREBAEHHEII S 0SS
LT L ARG LET, 2, SHBAOa 2 — 2B TORT— A
VINEETT AL, BREBOHNIXVAA IZHRESNET,

“APPL 3.0, 1.07

EXK#Za<> FOER

APPLy zi~y RIIEREELY 72 7T AT 5 BBHEALFIETTN, BAkfa~r
REMRAT DL, HrDORTA=F 2LV FMICEETCEXET, HE2E JHA
DAV a—EPLLUTORAT— Ay MEFETTE L, BFREEOHIIIL 3V/IA
IR ESNET,

“VOLT 3.07 HABEA 30V ICHET S
“CURR 1.07” HAEiAE LOAICRET A
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FT4E JVE—F A3 T7—X )77 X
MEJOJST U0 TDME

&I DILEDHERY

BFREEISE A v —V ekt T2 X0 IR T 213 Maga~ (2 T
Bboda~vr F) zMnES, Batioe LT HAELNHESEHREM OV
NEENET, 2, THHOa L Ea2—EnbIRORAT— AV h&HFETFT
HE, BEEEDNTT —  Fa2—ZHAMY, BEOTT—2HHLET,

di mensi on st at enent WL FFIBLF (80 EE )
“SYST: ERR?” TT— e Fa—%HALID
bus enter statenent T —NFHE a2 —F AT D
print statenment T — Fa—EHIMT 2

KA - Y—RDER

BREEIL, RUH - V=L LT [(R2] (Y7 kw7 ) kU E bR
N HEZTRY EF, F 740 T, TAR] MBS ET, BRI
WNEL R U HEEA L VEAIE. (I Medi ate)] 2@IRTAMERHY £, 1-&
ZIE. ROV E 2 — B TFORTF— N AV NEFEFTE L. HANEDS
W2 3VIA IR EENE T,

“VOLT: TRI G 3.0” WY ABELILE BOVICRET D
“CURR: TRI G 1. 0” WU HERLULE LOAIZERET D
“TRI G SOUR | MV’ BiE R U A Y —A L LCGRIRT S
“I'NIT” KUK« VRT LERRBEES
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E—hb-ABTI—X-YITFLUR
SIVUDHE

—s

BREENDTOT S U7 EHE

SOURce W7 VAT ML, 7 u /T IV TEICRT AT A—FEBERLET, T
A—=HIZXLTHEATE S0 7o I I, EREBICERSNTHDHAE
FIcLk-oTRAVEST, UTORIZ, HHTE2 2277 I 7(E MN num,

MAXi num, DEFaul t &, EREEDO Y By MED —ETT,

EREELY 0 T I 7T HLEEE, ZOREZR LTI w ST IV VT EERE

LTS,
& 4-1. Agilent E3640A/42A/44A OS5 2 U &
E3640A E3642A E3644A
0-8V/3A 0-20V/1,5A | 0-8V/5A | 0-20V/2,5A | 0-8V/8A 0 -20V/4A
DEH () 1] () 15 () 1] () 15 () 15
JRJS5325 | 0V~824V [0V ~20.60V| 0V~ 824V |0V~ 20.60V| 0V ~ 8.24V |0V ~ 20.60V
1
MAX {# 8.24 V 20.60 V 8.24V 20.60 V 8.24V 20.60 V
MIN fi& oV oV oV
DEFault {# oV oV oV
*RST fi oV oV oV
BR | FAY53249 |0A~3.09A |0A~1545A| 0A~515A|0A~2575A| 0A~824A| 0A~412A
B
MAX fi& 3.09 A 1.545 A 5.15 A 2.575 A 8.24 A 412 A
MIN fi& 0A 0A 0A
DEFault {& 3A | 15A 5A |  25A 8A 4A
*RST {# 3.00 A 5.00 A 8.00 A
% 4-2. Agilent E3641A/43A/45A 7045 2 V7 #H
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
D& D& D& D& D& D&
Jo45324 |0V~36.05V|0V~618V|[0V~236.05V|0V~618V|0V~236.05V|0V~618V
i
MAX {& 36,05 V 61,8V 36.05V 61.8V 36.05V 61.8V
MIN fi& oV oV ov
DEFault {# oV oV ov
*RST fi oV oV ov
B iR g'f% 224 |0A~0.824A|0A~0515A|0A ~ 1.442A| 0A ~ 0.824A|0A ~ 2.266 A| 0A ~ 1.339A
o [
MAX fiE 0.824 A 0.515 A 1.442 A 0.824 A 2.266 A 1.339 A
MIN f& 0A 0A 0A
DEFault {#& 0.8 A 0.5A 1.4 A 0.8A 22A 1.3A
*RST {# 0.8A 1.4 A 2.2A
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B4E JVE—F A3 T7—RX-JI77LUR
APPLYy <> FDfEHA

APPLYy <> FKDEH

APPLYy mi=> Nig, UE—h - AU ¥ T x2—RA &N L TCEREEZHHIZCT 275
LT AFEZRELES, 1502~ NATHHEE LM EREFTEETEET,

APPLy {< &/ >| DEF | MIN | MAX}[{< & >| DEF | MIN | MAX}]
Zo=mwy RTIE, VOLTage & CURRent =< R&EFAEHEET,

T 7T ASNTENBEERIR STV ARANTHEYRIEAIZIRY . APPLY =<
Y RFBREBOHR N EZH L Il I ASnEICEF LEY, s I0680
TR S TV AR TED TRWERSIE., T —2m%ELET,
BEBLOER AT A=K LT HEEDEOAD Y IZT™M N numi, TMAX mumy,
F720% TDEFaul t | #¥BETEET, T A—FOFEMI o>V TIE, FTT IO
NWTRALNOEEA2ZBRLTLIEEND,

APPLYy 1= RT/RT A =4 21O LMEE LARWEE EREE CIIZNEELD
REMEHRLET,

APPLy?

BIREEOBLEDELE L BEROBREME BWEDOE. 5 CHEN T4 K
L9, BELERIT. UATOFIO LS RXFHN O —7r o A TRESLET (5IHFF
IECFHNO—FRTT ),

#8.00000,3.00000” (ES640A EF /L)
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ZE UE—F-AVETI—R-YITPLUR

¥4
HAREEEFa<T UK

HAOZEEFEOT VR

IOy a T, BREEO 0T I U SIUERT AR NIZoWn
T LET,APPLY vy NIZBREE LY 70 /9 A4 58 bR TETTN,
BABEOHNIBRE~Y FEERT DL, HrxDORT A =25 L) FWICEETE
F7,

CURRent{< &Ejft > MINimum | MAXimum | UP | DOWN}
BIREEOBREBEOBR LV~ NVE 0 /7 A CTEET, BRFL-ULik, HAOmEKRDE

BT,

CURRent =t~y Nid, BIEREIR T2 D% & 13 ERERIC, EREEOH S

LTS T AENTEICEELE T,

BN T A—=HIHF LT, HEOEDMRDHYIZ TM N mum F72i% TMAX mum| %

BECTEET, MNIZ, J/METHS T0) AL bE2HEELET, MAXIL, BREN

TFHHANCHEHA T 2BROKANEZRBELET,

F7-, Zoawr Rz TUP] £721% TDOMW] T A= ZFHTHE, 610D

FRE LT-ME CHRFER LUV A R S5 2 L T& £9, CURRent :STEP =</

KT, BBIEEZHRELET, RRELITR/NOEREREZE X 2545, IR 5

R ET 2 & £ 7 — -222(Dataout of range) 7534 L £ 17,

CURRent?[MINimum | MAXimum)]

ZOfEE oy NI BREBICHEE T2 7T ASHTWAERLLERLET,
CURR? MAX & CURR?M NIZ, ZHNENBIR SN TV D #PH T 1 7T A AR BT
LU O RE & i/ MEZ IR L 77,

CURRent:STEP {< #4fii >| DEFault}

CURRent UP 2+ FRLCURRent DOMN =~ FE L BIZFEH LT BRI /72
VI TCHET ARAERELET, RI—Yoawr RHESHBLTEE0,

HAVRNE % Fe /N FRBEICER 3 HI21E, HEEiE 4 DEFaul t | ICRRE L £7, HEEIE
DF/INIRREIT . E3640A TIEK) 0.052mA., E3641A T4 0.015mA. E3642A Tl
Q%mmE%BAT@%Q%WWE%MATiﬁOEmmE%%ATiﬁommm
12720 £9, CURR STEP?DEF %, Z{EH OISO R/INofEaE 4K L £ 9, BikFE
WL ~ULT, BEEEOM TR L £, =& 2013, g 0.01 OBA. HIER
X 10mA 72BN E - 138 U E 9, * RST O BIRIE I LR N MREEDEIC 72 0 £,
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=]
X TE

¥4
HAREEEFa<T UK

CURRent:STEP?[DEFault]

BAEBESNL TOABBECHEA R LET, BENDH/8T A —F [ 3HHETT,
[DEFaul t | (=X~ T, HlEO S/ NI (AL T X7 ) B ET,

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

NUF 4 U REEOWH ) HERL AN E TS T LA LET, XUF 4 U TREED
WD ATERLT, BRIESNTWAETHY ., FUATNREL B EHITERICE
%éhia‘ NUT g U TIRBEORE NV TER L ViE, ##Hi CURRent 2w R
TR INET A,

CURRent: TRIGgered?[MINimum | MAXimum]

ZOMEEa~r RiE BIET R/ T L3N THAH MU TERL L ERLET,
RO BERDBLALNT T T T AZNTWRNES, CURRent L V2R L E9,

151 WOTa T 5% A MEI.CURRSTEP @iw > R & & 12 CURRUP ¥ 7213 CURR
DOMWN ZfE U CHAER A B I T2 FiEd2 R LET,
“CURRSTEP O, 01" HHIE 2 0.0L AR TET S
“CURR UP”’ B 2T 5
“CURRSTEP 0. 02" HEBE A 0.02 A ICRRET S
““CURR DOWN'’ HTERZ BT 5

VOLTage {< @& > MINimum | MAXimum | UP | DOWN}
BFEEOBRFOEBIR L V2T 2y T 5 TEET, BREL-LT, HOMKOE
JEMTT,

VOLTage =~ Rid, BIFEER SO0 5 HEA#IE & 38R, BIREEOH S
BT ASNTEICEELET,

Fm, Zoawr R TUPI £721F TDOMN) RT7 A —FE2FHTHE, HoNLH
HE LG CHRF B L~ L AR S5 2 & C& £ 9, VOLTage: STEP 2~
RC, ¥R 2EEMARELET, ERELIIRDOEREEZB L CNDIHE.
BV & FrRRR e B L FEAT— 7 — -222(Dataout of range) AAFEA L £,

VOLTage?[MINimum | MAXimum]
ZOMAtaer NE BEEBROBET R /T ASNTOAEBFE L~ LEELET,
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4

ZE UE—F-AVETI—R-YITPLUR

¥4
HAREEEFa<T UK

VOLTage:STEP {< #{f > | DEFault}

VOLT P VOLTDOWN 2wy RE L QIR LT EBES 2 /T I v 7/ TR+ %
EAERTELET, UTOHEZSRL T IZE0,

HE RO & B /NS FREBWCER BT B 121, #ERiE A~ [DEFaul t | (CRRE L 9, HlE
DFR/INIFRREIL. E3640A TIIAY 0.35mV. E3641A TIIH 1.14mV. E3642A TiIH
0.38mV. E3643A Tl 1.14mV. E3644A Ti349 0.35mV. E3645A Tl# 1.14mV IC
R0 ET, BRFEE LV, HEEIEOME TEm L 9, 72 & 2, BEES 0.01
@%Q\mﬁ [E1X 10mV 72BN E 72 i UE 3, *RST T, BRI X &R /N fig

BEDEIZA2 Y £,

VOLTage:STEP?[DEFault]

BAEBESNL TV ABBECHEA R LET, HBIND /8T A —F [ 3HHE T,
[DEFaul t | 2k > T, R/ EREOHBIE (HBAIA L R ) BESNET,

WDFa 557 A ML, VOLT: STEP 2w R & & 12 VOLT UP £720%
VOLT DOMN i L CHABE 2 BB I 5 HiEE2 s LET,

“VOLT: STEP 0, 01" HHE 2 0,00V ICERET S
“VOLT UP” H A EE I 5
“VOLT: STEP 0. 02" HIBE A 0.02 V ICRRET S
“VOLT DOWN’ HATEEZELT 5

VOLTage:TRIGgered {< #&/E >| MINimum | MAXimum}

NUF 4 TREBOFH N HERL-NVE T ST A LET, NXUF 0 U REED

WU HEBEL VT, BRISHLTWBIETHY, P INEL S EHDRICE

‘%éhi'é‘ RUF 4 RBEOY N D TELE LUV, B VOLTage 2v > K
IR EINERA,

VOLTage:TRIGgered?[MINimum | MAXimum]

ZOMEEa=r N3 BET RS T LSRN THWAHE MY TERL L EIRLET,
RUFTENRBLAR_ANT T ST LEENTHWRNES. VOLT LV EIRLET,

VOLTage:PROTection {< &£ >MINimum|MAXimum}

EEIE A (OVP) B R U /7"'§‘<5 j:I//\/WZ?: RELFES, B—7 HIEEN
OVP L~UL %% % &, Mk SCRIZ BIREEOH D MER S ET, BEER
L. OVP NV v &RETE E‘.’)%ﬁ?\ﬁ: LTH5, VOLT: PROT: CLE =~ R& &
T2 7 V7 TCEET,
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=]
X TE

¥4
HAREEEFa<T UK

VOLTage:PROTection?[MINimum | MAXimum]
oIy FiE, BMET R T ASN TV LEEERED MY v 7 - Lr
BIRLET,

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

Iy Rk, WEEAEEEOREE A X —T N FERET =TI LET,
*RST T, ZOfElX TON] IZREENET,

VOLTage:PROTection:STATe?
ZoOMAEEavy NI, BEEREREORELZ KL ET, BINDT A -
l0) (OFF) £7=1% 1) (ON) T,

VOLTage:PROTection: TRIPped?
ZoMEEa~vy Fid, WEEREREN N v FENTRY, o, Zins Y
TEINTHRFAE T1 #EL, M) yTERTWaRiTRE To) ZRLET,

VOLTage:PROTection:CLEar

Zoawy RizlkoT, BEERERBN VT ENET, 203w ROETH,

H B B RE N B T ARTOREBIZERLET, OVP FU v 7 - LUV,

BHEST 7T AENTWBEIE Wﬂzbiﬂi/\/ Zoawy FeEEHT AR,

ﬁ%ﬁ?ﬁ: OVPOD FU w7 e WAV MRS S5, OVP U w7 - LUV
HELD Bz EFCLLEEEN, F. _OD:'?/MDad’%ﬁﬁﬁ Wz, Y —RICER

?élﬁaﬂﬂﬁ EZIDBRVWTBILERDY 77,

VOLTage:RANGe {P8V* | P20V* | P35V** | P60V** | LOW | HIGH}
ooy R, #BiFlckoTtT eI AE N TWAH R AER L E3, 2
Lz 0E. TP20V] E£7-13 THIGH] 1Z. 20V/1.5A OHLFHIZXTT 58RI T TH Y . TP8V]
F 720X TLOW) 13 8V/3A O3 25T T3 (E3640A EF VDA ), *RST
T, BEEESER SN E T,

VOLTage:RANGe?

ZoOMEE vy N, BEBRSA TWAEBARLET, BENE/T A —4
. KEBEL U OBEEIE TPV F72ix TP3BVI., &BEL VY OHEAIL TP20V)
*771% TPBOV] T,

MEASure:CURRent?
ZofAEtawy ML, EREBNOERBRHEEICHE SN2 EREEL T,

MEASure[:VOLTage]?
ZOEE -~y N, BREEOHEN - THE SN LBEELRL ET,

*Agilent E3640A/42/44AE T )L MDIHE **Agilent E3641A/43A/45AE TILDIHE
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FT4E JVE—F A3 —X)I77L X
kA

MU

NUA - V—REER LD M) AEHATIZOC N T E2Z TS L&, &R
WEEO N H  VRTFLAIELELEROEE 2 AEEICLEY, BREEBED MY FiX,
WL ODDOFIENLES T AR RTETINET,

o FP.EBREBIZNIHEEZBY —REEETALINENH Y 4, EBIREBIT,
UE—h s AU BT 2—ANERR (VT T =T ) NI FEIRE N VA
ZTERY £,

o WIZ,HEELENIY « V=20 P FRBEENTHS, 3T 5 HHZEER
WREN SIS F CORMBEARELET, 2770, BREEBEII AR « NY AF Y —
ZICKF L TCORER T,

e B%IZ. INT ate =2~ REETLET, | Mediate Y —ZXEBIR LI5S
. BIREN-HIIBEREFRIC NI - LVIZERESRET, —FH. MU -
V= ZAWNRZADEE . BIREEIL NV —TFET Y H (GET) £7-13*TRGa <
REZIFR-72%IZ, U H - LVIZERESNET,

fUAH - V—RDEIR

BREBIC N ) HE2E2 5 =R ERETHILERDH Y 3, b TIE, H3EMER
FVIHHENTHET, BREBNAS 7ICR>TWED , JE— e AV F T2 —
2% VEy NLFEBIZ, NI - V—2ARARRIIBEISRLTOET,

IR (Y2927 )bUA
o NR e WUV —REFNTEZGHEIE. UTOa<r REETLET,
“TRI G SOUR BUS”

o NRR e V—AEERLIZBZIZ, *TRG I H ) a~wr FEFEFTLT, JE—1| -
A H 72— (GPIB £71X RS232) o EIRMEES N A LET, *TRGHE
fTa&Ns &, BIENEES N TV AEEIMEE SN -FREBEO®ZIC, N -
Ty arBRBEnET,

o F7-. IEEE-488 /I —TFEIT MU H (GET) A vt —VE2RETHZLIzk-T
GPIBA V7 x—ANLEREEZ NIV TAHZ b TExFET, ba—L vy h-
NyJp—Rarybre—706 GET ZEHT2I12%, LTORF— A MM
WET,

“TRI GGER 705" (/AW —7E4T U H)
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FT4E JVE—F A3 T7—X )77 X
F;)

o N V—REEIRTAEICFAM AT DI, WA (FF% ) =<2 REk
HUET, *WAI o< RBRFETENRS L, BREEDX, T XTOSF 407
WP ETTHETHE-THS, Bila~vy REEFTLET, 7-& 212 UTD
o=y RFEHERAWD L OO M) TRZITRONTETENDIET, 2 %
BHO Y FIIFEHEESEE A,

“TRI G SOUR BUS; * TRG, *WAI ; * TRG, * WAl ”

« *OPC>BIEETRHIAY) a~vy FELIZ *OPO BIEFET ) 2w FEMHT2
L MBNRET LR XIEFERTAILIOCRET A ENTEET, *OPC?
o=y R, BIERRETI5E, Ry 772 T #iBLET, E72, *OPC
o=y Rid, BERETTHE, EHEANNV - LURAZDOTOPC) By (B
rO) &2y NLET,

B~ A
e WEFNUN « YV —2REB|INTHIEEIE. UTOa<wr REETLET,
“TRI G SOUR | MW’
e IMediate NEUH - V=L L TEIREND L, INTiate =<2 Fizko
TVOLT: TRI G %7213 CURR TRI GOEMNE HIZ VOLT £721% CURR DfEIZHEEDE
SEnET, BEFTTEAIRET,
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FT4E JVE—F A3 —X)I77L X
kA

kYyH-a<w2F

INITiate

Zoawy RzkoT, MIF-vARTAREHLES, Zoavr NI, KU -
VARG N - V—=2DPE, NI - A IV eRERT SEET, 2.
KU« D=ZARARZADOBFAHIL, NI Y - TV RTFTAEEE L F9,

TRIGger:DELay {< ) > MINimum | MAXimum}

Toawy I, BELERNY Y « V=D ARy MRS D EFEEOH
TNZBOTHIE 95 U VEMESLAEN T 5 & TORBRLBIEA R E L 9, 22,
ORb/ 5 3600 b TOMHABRIRCEE T, MN=0F. MAX=3600F>. *RST T,
B OMIZHREENFE T,

TRIGger:DELay?[MINimum | MAXimum)]
ZoMngbEavy Rk, NIF T oA GBE) Z#IBELET,

TRIGger:SOURce {BUS | IMMediate}

Zoawy RO, BREBIZNI VEE2DY —AEEBRLET, ZHIZE-T
BREEIT, AR (Y7 =T ) NUTELTINERERR Y TEZITIY £9,
*RSTC, AR = NUH « V—ARBRSNET,

TRIGger:SOURce?
ZofEEawy NI, BEO N Y - Y—2XE&RLUES, BUSI £721X NIMM]
DWFTIPBNIRENET,

*TRG

ARy RE, FPIH VY —RELTAR (VYT FU=T ) P HERIRL
(TRIGSOUR BUS) FU W « 7L ZFLIZHH LT, YD EAEKLET, 0=
<~V REFETTDHE, IA—TEIT TN (GET) a~y REEITLEHEAE LR LY
ENESNET, RS2 OEEEZIT I AL, £ SYST. REMa~ > REETLT
BFEBENYVE—R A ¥ Tx2—R - F— RTHBEILEHBLTLIIEE N,




FT4E JVE—F A3 T7—X )77 X
DRTLBEEITUR

DRATLEEaITUR

DISPlay {OFF | ON}

o=y RNE, 7aer b READF A RTFUADFY | T EYOELZET,
FAATVANET TR TWBE HAET 4 A7V A 1241F &3, ERROR #
RSN D TR CORRNT 4 =T NI F9,

n—H-F— RICETE, T 4 2T LA OREETABINIC W20 ES, VE—
Ko f VBT e—AEa— A REEICEAIZ jzﬁgﬂnwD% ERELET,

DISPlay?
ZOMAEEa~wr NI, 7ar F e RV DOTF 4 AT VA FRERE L E T, [0) (OFF)
£ 1) ON) 2L ET,

DISPlay: TEXT < 5| ¥ CH £ 1723551 >

Zoawy NI, 7arh s RXRLORAvE—UEFRLET, BREFEICEI-T
FBRENADZIDOA v T—=VORE ST, &E 1ILHTT, %mwﬂpmc%mwwfg
NET, o<, BUAR, BIao it BEIOXFEER ~F T LIIEREINE
TOT, XFEHITY MUTEENT T A,

DISPlay: TEXT?
ZoMeEawr RiE, 7y b s ARUEELNTEAvE—VEIRLET, FIH
PO ENTZCFHN AR L ET,

DISPlay: TEXT:CLEar
Zoawy RE, 7ar b s RRVIRBRSNIEZA v E—VE 7 VT LET,

OUTPut {OFF | ON}

Zoawry R, BREEOHDABRESEIAMELLET, HABRELL TS L
X OBJLMEIX OV, EFRMEX ImA T, *RST T, HAWKEIXOFFIZ72 0 97,

OUTPut?
oGt~y Nt BREBOHDREZELET, RSN 5EiL. T0) (OFF)
F721% 11 (ON) T,

OUTPut:RELay {OFF | ON}

ZOawy RII RS2 AR ZDOE L 1LLEEL 9D 200D TTL E5OREARTE
LET, 2O2200FFE AV L—L T Lb—- FIA4NCHEMALET, *RST T,
OUTPUT: RELay DfRfBIX OFF 1272 ) E 4, SEMiC DWW T, AN kERR 2 A LT
HAZYIET %) (54 —2) 2R LT ZEW,

EREBNS Y V—HIHESEH AT LR ELZHEIE. RS232 (X
7:~x%ﬁﬁbﬁw1<taﬂF622@%@W%3/T X/Fﬁ@%Té%
Fnmbdn E£9,
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FT4E JVE—F A3 —X)I77L X
SRATLEEaTUR

OUTPut:RELay?
ZOawry RiE, TTL UV L—REESOREZIR L ET,

SYSTem:BEEPer
Zoawy NE, BEblze—7EE2 1EFELET,

SYSTem:ERRor?

Zoawy NI, BREEOTT — - Fa—ZnEbttEd, BREEOZT — -
Fa—|Zi. BR20HOTT— La— RREHTEET, =57 —iF. EAREH
L (FIFO) FCHRYHENF T JANZEINDI T — (L Ao o —
TT, Fa—0nbT_XTOLT —%FHAHT L, ERROR BRBA7ICRY, =T —
N7 VT ENET T, 2T — Ao bE—T ] (113 2—=V) 2SR LT EEN,

SYSTem:VERSion?

ooy Rid, BFEBICBAAD SCPl A—Y a VEWESbEET, BENAHE
. YYYYV E WO FEROTFFTE, Y 13—V a v oEELEL, V] 132
DEEON—V a2 L BEARLET (722 21F. 1997.0),

:COMMunicate:GPIB:RDEVice:ADDRess?

:ADDRess {< i >}

:ADDRess?
JHIDT A ZADANZ T R A Z@E, WEEEd, Zoawr FedEfiL Ty
VAZEETLE, BT AAADT RUVRIZEBEYHE 2 FW A, BRIV T—
AREEENDT FLRICHEY»E 2 F7,

*IDN?

ZoflE oy R, BREEOHNCFF EFmAMNLET, EREER. b
TSN 45D T 4= FEIRLET, HEOT 4 —L FIZA -4, 2%H
DT =) RIFRGFERS 3FBEOT 4 — /L RIIREH (FIZT0)), 4FEDOT 41—
L RIL, 3MTOBETCRENT-A—Vay s a— RTF, IHEIZEER ot v
DT 7 —bTxT « "= a FE 2HEBEIARN 2ty OA—T a3 VFE
3HTEIZ 7Y b« XF s Py OAR—D g VEKRETT,

gy RiE, UTO7x—<v hOXFINER L ET (F SN 04 OS50
AL TLIEEND),

Agil ent Technol ogi es, E3640A, 0, X. X-Y.Y-Z.Z (E3640A €T /1)

*TST?

:@%é@:vaﬂ BFEEBORERELTITF A NEFTLES, BALTF R
Mz 233 0y %J&L K CcHIUE M) FEEnLAoEAsELET, &

WITTFRAIBRRBRLEEEITT T — - Avb—UbARaEan T, RBEHIZSOWT

ORISR &2 @i L £,
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FT4E JVE—F A3 T7—X )77 X
DRTLBEEITUR

*RST

Zoawy Rid, SFREEEBREREAREBCZV Yy FLET, ROFE, Ja—1 -
Ama—Mb, FHRFVE—]F - A F T2 —AMHD *RST a<wr Rizksb, U
oy FMEOEREBOREEZRLTWET,

avwy kR E3640A @ |E3641A @ |[E3642A D |E3643A ) | E3644A O |E3645A D
IREE 1KEE IREE IREE IREE IREE

CURR 3A 0.8A 5A 14A 8A 22A
CURR: STEP 0052mA | 0015mA | 0095mA | 0026mA | 0152mA | 0.042mA
CURR: TRI G 3A 0.8A 5A 14A 8A 22A
DI SP ON ON
ouTP OFF OFF
OUTP: REL OFF OFF
TR G DEL 0 0
TRl G SOUR BUS BUS
VOLT ov oV
VOLT: STEP 035mv | 114mv | 038mv 1.14mV 035 mV 114mv
VOLT: TRI G ov ov oV ov
VOLT: PROT 220V | eeov [ 220v 66.0V 220V 66.0V
VOLT: PROT: STAT ON ON
VOLT: RANG PeV(iE) | Pesv(if) | pev(i) [ Pesv(i%) | Pev(ik) | P3sv(ig)

A FRLOEE & ER O HEBIE SRR T,
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FT4E JVE—F A3 —X)I77L X
KERFaATUFR

REREFIT Y

BIFIEEIZ1L, BREEORELZRET D2 RERMEATVIZ 5 DOREFEMERDH Y
£, @u% T 1 ~ 151 OFENHFITLRTHNET, 72k« 2SR50
SHEAT DL IICENE L~5) IZ4HIEED YT TEET,

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

*@37/%1 BE SN MBICEREEOHEDIREEZKM L 9, FUHH
IBRETFE SR TWEREEIE, EEEENET (=9 =3 ELEEA),

o BREBEAVEY N(FRSTavY R)E2TH->ThH, ATVIREFESNTHAHRET
TEENET A, REMEFEESNS L, EEXISNAET, FREHIKRERS E
T CREN & £,

o REERLIBHEREIZ L - C. TR T~y FOREFEIMENPTESNE T,
CURR, CURR STEP, CURR: TRI G, QUTP, QUTP: REL, TRI G DEL,

TRI G SOUR. VOLT. VOLT: STEP., VOLT: TRI G. VOLT: PROT.
VOLT: PROT: STAT. VOLT: RANG

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

FEE DRI %%éhfﬁéaﬁéﬁmﬁ Ex Y a— L UET, TR

AEYAME 1) ~ 5] I THEEESI N TWVETA,

AE:DISP {OFF|ON} 1k, UE—Dh - A & T = —R - F— RUATIL, B
Voa—n sy TEERA, B—hL - T—FZR5 L, HEBIMIZT 4 A7 LA RBEIX

ON IZRRESINET,

MEMory:STATe:

:NAME {1]2]3]|4]|5}. <3IA%FTHEN-LHAT>:

:NAME? {1]|2|3]|4]|5}
BESNTRFMEICARZE VY TES, VE—R - AV F T2 —2A0bIL,
MENTREEEES L~5) 2HLTY 2— 922 ERTEET,  NAME? [
abttavy FE, SHESNIRFMLEIZBER D A ToRTH 2 24HT 2 &5
FCHENT-XFHNEELET, BESNAEICAFIBFHY B THRA TN RWNE
X, EOILFH (¢ ) MRENET, ARE. OMUNTAN TE £4, i)
BEFHEANTEET, AXN—RIERATEETA, 9 MBFEBELTHETS L, =
T —AETET, FEIEL. DREBARF 5 X—Y) 2L TS ZI N, flZLITIC
RLET,

“MEM STATE: NAME 1, ‘P15V_TEST'”
ZHTERE LR WE(ZOLARIDO/NRT A—=FIAT v aryThdI LICERELTE
SV, REEIZ i%mﬂ%UéTEMiﬁho:hmiw\%%%ﬁfﬁéiﬁ(t
L. RIEFESNTREBITHIBR S AET L),
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FT4E JVE—F A3 T7—X )77 X
BREavY R

BEa<T> R

BRI E OB REREOMELZ WL, IRIEOME | (62— ) 22 L T2
W, #EROT e 7T ARG 91 =V THBA I TWET, WERIEIZ OV TOFEH
1X. TServiceInformation] ZZHE L T2 & W,

BFREE A IET D & X3, OVP B L UVOCP % ON IREEIZFRET 5 &, OVP % OCP
WYy 7L TLENWETOT, OFFRIBIZHREL TS 7280y,

CALibration:COUNt?

Zoawy R, BREEICKRERKE MG ET, EFREET. TR MR
IIREENTWET, BREEBZAFEINTEET, AU 22> TEDY]
HEAZEEZ TR T EEN, FRERA > MZOWTHEN LFHEMLET DT,
WEZZZRIATH EEIE 3T ol £7,

CALibration:CURRent[:DATA] < %l >

Zoawy R, WESHKEEET, HIPREN ON 127> TWIEEIZORERT
TET, oI s NI, A=A DLHER - -BREE AL LET, AHE
BT LT EPRAIE LU (CAL: CURR LEV M N) 2384425 NENH D
F9, WIZ, ADSNAEIZH L THBIRE L~ LR KIRIE LUV ERR L E 7
(CAL: CURR: LEV M D & CAL: CURR LEV MAX), 300Dk d HEAEIR L TAH
LET, TN TERBEEZ. HFILWREEHEHAELET, 20K, Znb
DOEBDTRIEME ATV ICHH S ET,

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

IO m=y Bk, BOEERFE T, HITIREED ON 1272 > TWIZHBIZ DB T
XFET, 2Oz RiE, CALICURR 22wy RE L BIZANSNHRIERA v ME
BREELRELET, WEMIZ, 320K, N2 ANTAILERHY 9, £7
2—x K- RA M MIN) ZEIRUTATLET,

CALibration:SECure:CODE < 5| & CHHEN-HH =2 — F >

Zoawy NZLoT, HLWMEEa— IR ALERE T, FEx—FT2EET 5
Wi, EPEVREE - FEFERA L TR EREBOREL R L ET, RIZHL
Wa—REAHLET, WiFa—RiE, VE—F AU F T =2—A05 1LHUNT
ANTEET, FEMICHONTIE, TRIEOHE] (62 2—2 ) 2B LT FEWN,
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FT4E JVE—F A3 —X)I77L X
BREavYR

CALibration:SECure:STATe {OFF | ON},< I & CHE =2 — F >
RIERTIZ, BX 2 VT 4« 22— FEEH U CEREEORELMER L E9,

CALibration:SECure:STATe?
Zoawy NI, BREEOREOEERELZIVWELEET, KIND3T7 A —
Z1%, To] (OFF) £721% T1) (ON) T3,

CALibration:STRing < 5| HIfF CTH E 7= 30751 >

Zoawy NI, BREBIZOVWTORE/FRETLEHLET, - &2, RERE
HRORDOKRIETER., BIREBEO S ) T AERR EOBRERMNTEXET, KIEA v
=k, BRNAOKTTT, BIEA v —V O HRL, BFREE L IER#EICI LB
BERDH Y ET,

CALibration:STRing?
Zoawy RE BREAyE—U%W0EbE T, 5IRMFCHENTXFHIZIEL
ij‘o

CALibration:VOLTage[:DATA] < ¥f# >

Zoawy Rk, RIEMSIEEHE T, HIPREED ON 127> TWBAILOAERT
XET, Zoavr RiE, AMEA—IDOHRARST-BEEE AL LET, ANS
BT LT EPRAIE LU (CAL: VOLT: LEV M N) 2384142 NENH Y
E9, RIC AN SN DMK L THBBE L~ SR RIRIE L~V 2 8 IR L £
(CAL: VOLT: LEV M D & CAL: VOLT: LEV MAX), 3 oD 9 HfHEZEIR L TAA
LET, TRICE->TEREBX. FILOVREERZHELEST, 20%. b
DEBNRAEIEME A E D ITHEHSET,

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

IO m=y Bk, BOEERFE T, HIJIREED ON 1272 > TWIZHAIZ DB T
TET, 2oz RiE, CALIVOALT 2wy REEBIZANSNHARIERA v ME
BREELRELET, WEMIZ, 320K, N2 ANTAILERHY 9, £F
2—x K- RA M MIN) ZEIRLUTATLET,

CALibration:VOLTage:PROTection

Zoawy Rk, BREEOBBEBLERERKAIWIEL T, 2~ FOFETICE. K
B0 EF, WEBERERROKRIERIZIX, RIENHFRHEI 2> TWT, 1A
AR SN TWRITRIEZRY $H A, BIFREEITHIICKELFET LT, FHERE
PEAEYRAICH LV IBEEEHAEMLET, Zoa~vy FaEHT 50, EE
ORIEPTHIDE Z LIZEBE LTSN,
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FT4E JVE—F A3 T7—X )77 X
BREavY R

FRIE 51 1 BHFEEBOLINA 72> TWET,
“OUTP ON’
2 EIFIREMEE A AR L 9,
“VOLT: PROT: STAT OFF”
3 WIFEEITHOENC, BREEOR#EEL2 X2 T ¢ - a— RN THEKRLET,
“CAL: SEC: STAT OFF, ‘< @3— R>""
4 BIEORERRZAT 5 12X BIREBOH N TI27 V # VEEE (DVM) 28 L £
5 EFEES v —x 2 K (MIN)RERAS > MIRELET,
“CAL: VOLT: LEV M N’
6 DVM bt~ 2ma AL ET,
“CAL: VOLT: DATA 0, 549"
7 EIRAEE A B (MID) R IERA v MZERELET,
“CAL: VOLT: LEV M D’
8 DVM B3l ~7-EE A LET,
“CAL: VOLT: DATA 11, 058"
9 BEFHEEZ KA (MAX) IRIEARA > MIERELET,
“CAL: VOLT: LEV MAX”
10 DVM 253 AR - Ex A L ET,
“CAL: VOLT: DATA 21. 566"
11 EIREE 2 @B IR IERA > MZBRELET,
“CAL: VOLT: PROT"’
12 BERETHHET, BURERT =X B (O8) = HrMice
L. SRIEEIRIC DVM 2855 L k7,
13 TvaLT)] ofibhviz TCURRI AL CFIE () ~ (9 &MV L ., ERMAKIELF
4, 5l : “CAL:CURR LEV M N’
14 ROKRIETER., HM4FOLFR EOREFREAFTLE L 9, WEXFFIEX, 40 #f
PN,
“CALi bration: STRi ng ‘< 355 >

BIEZ EMEIZAT 5 720 BEALEL THHDVM A AR D L 9 ICEREL T En,
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FT4E JVE—F A3 —X)I77L X
AR TT—RABEFEIATUR

AR —RAFEIATUF
HIED [VE—F - AL H T =—ADORERK] (46 2—) bBBLTLEEW,

SYSTem:INTerface {GPIB | RS232}

UE—h e A2 H T2 —RAEBIRLET, BZAF—TNITEBAN L H T 2—
2 1O, BIREEO TGHARZE, GPB A V4 7 2 —ANEREINT
WET,

SYSTem:LOCal
Zoa<wy Rk, RS232 O EiflcEBREE A 22—V - E— RlzLET, 72
ks RFIDOTRTCOF—NERERHFHE T,

SYSTem:REMote

Zoawy RiX, RS232 O EiF o EREEEL YV E— - T—NlzLEd, 72
ke RXXALONTROF—E Y E— K« B— FCEEHTEETA ((Local] F—4%
FR< ),

M3 SYST: REM 2= REZEH LT, EREEZVE—F - = NZLTLE
X, UE—F - E—FIZRoTWARUVIREET, RS2 A v ¥ 7 = — A% LT
F— B EERETH L, PREAOKREL ATREMER D Y 9,

SYSTem:RWLock

Zoa<w Rk, RS232 O fEiflcBEREEZVE— ] - BE— RNlZLES, D=
< RiIXSYST: REMa<> FERI LTS, [Local] ¥F—H&E®HTT7aY k- /%1
OFTRTOF—DNMEATERLRBEMD, REM o< RERRY F4,

<Ctrl-C>

ZIDawy RII RS232A V2 72— A %I L CAE T OEELZ 7 VT L, N5 ¢
VRO TRTCOHNT = #REFELET, 2T, GPIBA v X7 =—Z2% L
THEITENS IEEE-488 F A & « 7 U T LR U & DT,
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FT4E JVE—F A3 T7—X )77 X
SCPIRFT—A R LY RA

SCPIRT—HRRX - LIPR#H

T T SCPl L, AT —H R« VLY REZZR—OFRNTCHEELTCWHEST, X
T—H AR VAT AT, BEOXIEIREE 3 OOV VAKX - FIV—T Tk
LET, ThbDE AT —F R 3A | (StatusByte) L V2 ¥ JEHEA > | (Standard
Event) L 2 2 ¥ | Questionable A 7 — 4 2 (Questionable Status) L' A ¥ ® 3 7' )v—F
T, AT—=HA XA F+ LYRFTE, D 2 o0V IR - FL— 10508
ENTWAIEROEKEDOY< U fFHRELEL T, RAA—VORIZ, BREEET
RSN TS SCPI AT —H A « VAT &R~ LET,

ARV K- LYRB LT

AR b LYVRE LT BREENOREZ BT AHMOER L VRS TT, A
N M LVRANOE Y NI, FoFENET, DWoTmAARNV R By M3y
hansg b, UBOREBEFTIIEEINLET, /XU M- LIURXRZROE Y NI, £
DLV YRAEOEE =~ R (12 & 2I1E, *ESR? X STAT: QUES: EVEN?) (2 1 % 70,
FFECLS( 27 VT - AT —H R ) avwry FeEHT5Z ik~ CTHBIMIICZ Y
TERET, Uy b (RST) EETF AL R - 27 DT T, AR k- LYREN
DOE Yy MIZ VT ENEFA, ANV LURFIZH L TCHEE 2~ NEEST
THELE, ULVRRIEY FENTWALRE O 2 HEHEALSITEEHMEICS ST 5 10
HEEAIRLFT,

AFx—TIL - LORA LI

AX—T N LPAZT, ST EALR R LPRAERNOEOE Y MNELICE
OR Z#FTLTH—DEFEY MNZTADETEELET, A Xx—T /- LYRAHT,
FAIA, EIALR L BARETY, A X —T - LR F A E v FEFETFLT
b 7 UTSRERA, *AS(Z VT c AF—H R ) vy RTI, A F—T - L
AT VT ENTA, L AR LYVRANOE Y T *CLS v
RIZE» T U T ENET, A F—T N LIAXNOE Y NI T AI100F. L
VAFNOE Y NTHDI LW E Y FO 2R ELSI A FHEICRHET 2 10 E1E
EEADVLERD Y 7,
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FT4E JVE—F A3 —X)I77L X
SCPIART—ARX - LPRA

SCPIRT—RR + VAT L

Questionable 2 T—45 X

A%2—I -
Loz4
— iy
L\ 7
RAT—HRR N b
HI) - EE S
LYR4 LR
%EFH
%{iﬁﬁ —
QUES 3
STAT:QUES? STAT:QUES:ENAB < fi > MAV 4
STAT:QUES:ENAB? p ESB 5
P RQS 6|
RER
ZBEARD Serial Poll(SPOLL) *SRE < fig >
AR LR—T ) - *STB? *SRE?
LYR4E e
EERT P OPC 0]
kR \ e
MabheTS— —p QVE 2 2 HEEE A
FIRA RIRHFETHT5— —p DDE 3
RTTI— P EXE 4 20-1
a%YF-I5— P CME 5 1_
21=2
&R \ 2
BEREA —p PON 7] 22=4
*ESR? “ESE<ffi> 23=8
*ESE? =16
2%=32
=64
27 =128
28 =256
29=512
210 = 1024
211 = 2048
212 = 40096
213=g192
214 = 16384
215 =32768
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FT4E JVE—F A3 T7—X )77 X
SCPIRFT—A R LY RA

Questionable R7—4 X - LY X4

Questionablez? HA VAT BELEROMBIZET A IERAEIL 9,
Fﬁ“ﬂf FEIZ o TWBEAIEEY O 75>“k/ FEN., BIRBEREIC RS> TV
AHEARIE Yy M1ty hEanET, 712:/1 BIREBENETIR (BE ET—NF)
& LT@JVEEPU)J: EPIEE S PR — nz%—- Fices8G6. By Ot Y
RaEn T, BEHDBFEI N 2N EERLET,
F 72, Questionable A7 — 4% Z « LY R XX, BREEMBEIREBIZ/R->TNE I &
R, WMELERERBES N v LEROGRELET, By N4k, 77 o olEEik
x., By b 9ITHEEFREREN Ny Ll tamaLET, LIYRFEG
HELDIZI%, STATus: QUESti onabl e? =2~ R&3FTLE 9,

#£ 4-3. Evw FEZ - Questionable A7 —42 X - LY R#A

vy b 10 #EfE A
0 & E 1 EBFEEILER—EE— RIZ2oTW0W5 [ 7eo Tz,
ESA 2 BFREBILEE—EE— RIZRoTWD [ go Tz,
2-3 | 0 I 0 ICRE,
4 i B 16 |77 BT —RREBIZR-oTND,
5-8 |HfEH 0 HIZ 0 IZRRE,
9 |EEE 512 |EBEREREKEL Y v T LTS,
10 |[#@ER 1024 | EEWRFEEREAS Y v LTV D,
11~15 | KfEH 0 HIZ 0 IZRRE,

Questionable R7—2 X - ARV - LORANT YT ENDBIEE

o *CLS(Z VT «+ AT —HR)a~<wr REFEIT LG,

» STAT: QUES?( A7 — & A Questionable f X k- LY AH ) o< REEHL T,
AR R LYURIZCEEEFAT LG E,

72 & 20X, Questionable X | « LY AKX DAT —X A &Gzt &, 16 8

WS AU, IRERREICHBERBAE L TNV Z ENbNY 9,

Questionable AT—4 X - A r—T )L - LOREAMNY )T INBIEE
« STAT: QUES: ENAB 0 <> R&FEFTLIHA.
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FT4E JVE—F A3 —X)I77L X
SCPIRT—A R LY RA

BEARE-LYRA
RS R | - LR ZT, EEOAR NEEMLET, BAENAIN6DS

Ny M2, BEBEBAORM, avr MELTT—, a~lr FEITT T —,

7

FAR LT — BMETT—. BAHTI—. *OPCa~yr FOEFNH £, =
NHDREONFIMNEINLTRITR, A F—T N LYRTEN LT, AT —4
RN K LURLDIEHEA R Pl - By N (ESB, B b B) BRI

FI, A F—TN - LTR

v R BFRET DL, *ESE( A XV b« RF—H

Z e A F—=TN)awr ReAWTI0#EZ VP A ZICEZRARET,

T T —WREE (A XU h - LYRFDOE Y h2~5)ZL>T, =7 — (HEHM
DEELHD ) WEICEBRBEED T — - ¥ 2 —IZfifk S E T, SYST: ERR?
avw REFRHLTEY — - $o—%25AR0 7,

RA4AEYIEBR-REARNV L LURE

Ey b 10 (EfHE £ ®
0 |OPC 1 IEET, X776 T XCoav FFEORPCav N
BETe) BETINT,
1 | REEH 0 WIZ 0 IZRRE,
2 |QYE Meat—T s —, BREBIE NNy 77 ZHAIA D &
LEZd, MOy 77 BETH -2, £7213, SBITOM
4 G~y RBTAMONR NI B, HriLnavy
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Fo% <k, BREEB I L TERATEES, 7L, Zhvboa~wr NZBET 5
FHE, AECTIHEMSZBRTA7-0ICHZBLTCWET, BFIEIhiza~vy o
REOKFIE, AETTTICHHA Lo~y FOLO L HEBE L T ET,

SCPI SREEFA#+T U K~
PIFoFKIT, BFREE L > THEAIHS SCPIFBELEAT~ Y RO—ETT,

D SPI ay
[: W NDow] [ : STATe] { OFF| ON\}
[ : W NDow] [ : STATe] ?
[ : W NDow] : TEXT[ : DATA] < 5| F%#% CBH £ 11723075 >
[ : W NDow] : TEXT[ : DATA] ?
[ : W NDowj : TEXT: CLEar

I'NITiate[: 1 Mvedi at €]

MEASuUr e
: CURRent [ : DC] ?
[:VOLTage] [: DC] ?

QUTPut
[: STATe] {OFF| ON}
[: STATE] ?
[ SOURce]
:CURRent [ : LEVel ] [: | Mvedi at e] [ : AMPLi t ude] { <& > M N MAX| UP| DOWN}
:CURRent [: LEVel ][: | Mvedi ate] [ : AMPLi tude] ? [ M N| MAX]
:CURRent [ : LEVel ] [: 1 Mvedi at e] : STEP[ : | NCRerent ] { < %¥%{# >| DEFaul t }
:CURRent [: LEVel ][: | Mvedi at e] : STEP[ : | NCRenent] ? { DEFaul t}
: CURRent [ : LEVel ] : TRI Gger ed[ : AMPLi t ude] {< & > M N MAX}
:CURRent [ : LEVel ] : TRI Gger ed[ : AMPLi tude] ? [ M N MAX]
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FT4E JVE—F A3 —X)I77L X
SCPI #HLiEHR

SCPIZEEFH+AT UK (E)

[ SOURce]
:VOLTage[: LEVel ] [: | Mvedi at e
:VOLTage[: LEVel ] [: | Mvedi ate
:VOLTage[ : LEVel ] [: | Mvedi ate] : STEP[ : | NCRenent] {< %%{& >| DEFaul t}
:VOLTage[ : LEVel ][: | Mvedi ate] : STEP[: | NCRenent]? {DEFaul t}
:VOLTage[ : LEVel ] : TRI Gger ed[ : AMPLi t ude] {< FEJE > M N MAX}
:VOLTage[: LEVel ]: TRI Gger ed[ : AMPLi t ude] ?[ M N| MAX]
: VOLTage: PROTecti on[: LEVel ] {<EJE > M N MAX}
:VOLTage: PROTecti on[ : LEVel ] ?2{ M N MAX}
:VOLTage: PROTect i on: STATe {0| 1| OFF| O\}
:VOLTage: PROTect i on: STATe?
:VOLTage: PROTect i on: TRI Pped?
:VOLTage: PROTect i on: CLEar
: VOLTage: RANGe {P8V| P20V| LOW HI GH} (E3640A/ 42A 44A E T VDA
: VOLTage: RANGe {P35V| P60V| LOW HI GH} (E3641A/ 43A A5AET VDA )
1 VOLTage: RANGe?

[: AVPLi tude] {<&EME > M N MAX| UP| DOWK}
[ : AVPLi t ude] ?[ M N| MAX]

STATus
: QUESt i onabl e: CONDi ti on?
: QUESti onabl e[ : EVENt] ?
: QUESt i onabl e: ENABl e < A %hil >
: QUESt i onabl e: ENABI e?

SYSTem
: BEEPer [ : | Mvedi at €]
. ERRor ?
: VERSI on

TRI Gger
[: SEQuence] : DELay {<# > M N| MAX}
[: SEQuence] : DELay?
[ : SEQuence] : SOURce{ BUS| | MM
[: SEQuence] : SOURce?
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FT4E JVE—F A3 T7—X )77 X
SCPI #HLEHR

TINARBEFITUF

DPToa~wry Rk, COEREEEFOa~Y R T, Zhvboa~r Rk, SCPI
D 19970 FICIZE EN TV ERA, 7L, Znbd =22 R SCP kI
HEPL L CEREFENTEY . SCP KB TERIN TV AT RTO o~ FESCHEAC

o THET,

JEsScpPlav K

APPLy {<JE >| DEF| M N| MAX>} [, { < &t >| DEF| M N| MAX} |
APPLy?

CALi bration
: COUNt ?
: CURRent [ : DATA] < % >
: CURRent : LEVel {M N| M D] MAX}
: SECur e: CODE < Hi#l=— K >
: SECur e: STATe {OFF| ON}, < =2 — R >
: SECur e: STATe?
: STRing < 5| AMF CH E N7z 3CF5) >
. STRi ng?
: VOLTage[ : DATA] < %4fi >
:VOLTage: LEVel {M N M D] MAX}
: VOLTage: PROTect i on

QUTPut
:RELay[ : STATe] {OFF| O\}
: RELay[ : STATE] ?

SYSTem
: LOCal
: REMbt e
: RW.ock
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F4E

IEEE-488 ##Li&%R

JE—bF-A23T—R-1JT7LIX

|IEEE-488 ZEHLIFHR

ATN
I FC
REN

SRQ

DCL
EQ

GET
GTL
LLO
SDC
SPD

SPE

BERN—FOxT7 54>

HEE
AVET2R YT
Tk e f F—T
P—tR+YITZA |-
A R—T )L

FELR -T2k

TFNRAAR VT
F&T 1 EER
TN—TFET NI
7 — B 21T <
=Ny 7Tk
BT ANA R - 7T
ST R Ty
—7 L

U T IR — )b A
=TI

IEEE-488 < K

*CLS

*ESE < AzhiE >

* ESE?

* ESR?

*| DN?

*OPC

* OPC?

*PSC {0] 1}

* PSC?

*RST

*SAV {1] 2| 3| 4| 5}
*RCL {1] 2| 3| 4| 5}
*SRE < AzhiE >

* SRE?

*STB?

*TRG

*TST?

* WA
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Ay tE—o

T T —E, AREHL (FIFO) XTI HENE T, mINESIND =T —IT,
BRI SN2 —Td, =7 —%FiieL, =277V 7&NnFET, Fa—
MOEFTRTHOTT —%FHEANT &, ERROR RN F 72D FF, =F—nF4E
FTAFNC, BREBEZXE—7EE 1EES LET,

T RN 20 EBATEAS., Fa—IUBMENTVWAREBOTT — (HEOT
Z—) ., -350, Queueoverflow] ICE XL ONET, Fa—nbTT—Z2ED K
MIRVNEY, 2T =X a2 — BT A LI TEERA, TT— - Fa—
BRAHT LI T —BREL TP STZEBEIT. VE—F AV FT2—R
Z I LT +0, INoerror] & WA ISENIEEIN D), 72y k33 )LZINO ERRORS |
DERENFET,

*CLS(Z VT RTF—FR)avr ReffHLEY &Rz ty oL . =T —-
Fa2—NINVTENET, 2T — Fa—0bHirHLEEEL, =27 —0B7 07T
EET,

AERST(VEy M) a<wr ReFALTHL 27— Fa—3 7 V7 SnFETA,

o Tryv b RRAOEME

EBFEE ) T — MNIEE— ROBIES T 55413 G (Local) ¥ — %4
LT, 7Yk« RRAVEEE— RIZEY £,

ERRORS

ERROR #RA AT LTS (ve ) —% L C, =5 —2FRLET, =
S—H/BE A a—AFBIE, )T EERLET, CORMLTTT — -
Ayt —2 e FExx b exrza—A LET, GOEMLTRAZ 2—LD%
E— RE R LET, (e ) ML TA=2— 2K TT 20, FTAATLA -
HALTY R (KB BZFETEE, TRTOZT—RNI VT ENE
T,
o UFE—| A FT7—RHEE
SYSTem ERRor? =T —Fa—nbrT—410FHAH L7V 7 LET,
TT—OFRIIRD L 912> TOET (=T —CFFTEE A 80HTTT ),
-102, “fELoT—
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-101

-102

-103

-104

-105

-108

-109

RITT5—

Invalid character

gy RXFHICEPRLTFNREONPD EL, av R F—=U =R 0T X —
ADFIZH#, $ REOTENRFBEAINTNET,

5l : OUTP: STAT #ON

Syntax error

vy RXFHTEDRE LN RSNV ELE, o< R~y X 0anOfihn
H. FEH U ORNIEAAR—ABEASI N TONET,

# : VOLT: LEV ,1

Invalid separator

oy RLFH TR ARG ) XFERROPY T Lz, 2ur, EIawy, ZEH
AR—=Z2DOROVIZH = EFEHLTNDD, Br<DRDOVIZEAAR—REH
ALTWET,

5l : TRIG SOUR, BUS or APPL 1.0 1.0

Datatypeerror
Ay REFF|TRATZNRT A —=F -« ZAATHRROHY F Lz, LFHEEES
SEPTCREAFEE L TV D0, BEAHEE T NS EFTCCTFHIEHEEL TOET,

GET not allowed
o=y RXFFINTEINA—TET MU T (GET) I TXx R A,

Parameter not allowed

RN TA—ERa~wy FIBEESNE LT, ROBRNTA—=F 2 AN LTz, S
FTRA—AEEETERVIC Y RICRTA—FEELE LR,

5] : APPL? 10

Missing par ameter

AwY RIZESRTOVDEARNTA=FOENRY FH A, DI~ FIZBERN
T A =L L OFEITHEEME ) BIEESNTHEEA,

{5l - APPL
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-112

-113

-121

-123

-124

-128

-131

-134

-138

Program mnemonic too long
ERAFTRE R BN 2 B LD XFHEEha~y F -~y XBATENE LT,

Undefined header

ZOBFEEILS L TCEG R FBANENRE LT, a2 ROBKY BAET
HHEM Wi~y RISANESNE LT, v FOEEEERT 8551,
FATEE R TR R R AN TH D Z LICHER L TLEEN,

] : TRIGG DEL 3

Invalid character in number
NI A—FEELTHREINR T AEFOF N RSIFR RO E LT,
] : *ESE #B01010102

Numeric overflow
FBE)S 32,000 MR D HME T A —F BRI E LT,

Too many digits
INBEROMTEN 255 22 5 (AT E 2 idbe< ) BENTF A —FB/A 250D £ LT,

Numeric data not allowed
LFEHNERTTRENRT A—=HIZBENETE SN TWET,
1 : DI SP: TEXT 123

Invalid suffix
BAENRTA—Z OV T 4 v 7 ADWENRETT, V7 4 v 7 A0 BRETT,
5l : TRI G DEL 0.5 SECS

Suffix too long
BAENRTA—=L DY T 4 v 7 ZRONER LT EET,

Suffix not allowed

BT 4 v 7 AERETERVEIEART A—=ZOE%ACY T 4 v 7 ABMFES LT
‘ij‘o

{5 : STAT: QUES: ENAB 18 SEC( [SEC| IZ#EZ RV 7 4 v 7 ATT)
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-141

-144

-148

-151

-158

-160 ~ -168

-170 ~ -178

-211

-213

Invalid character data
NFT =X BRIZEN TP EENRTNDID, BELEYEERN Z O~y X
st L CER T,

Character datatoo long
XFT — 5 O LT EET,

Character data not allowed

B X T A — A DHBE SNNTWE TR, LFFNRT A —F BT A—F % HE
TOULERD Y FT, NTA—FDIV AT 27 LT, BRRNT A=K« &
A FEEALTHNBENE I DR LTI,

5]+ DI SP: TEXT ON

Invalid string data

M CFHNDEESNE LTz, XFHNEL TN s T —INDE TN 7 — |
THATNDNE S PHEREL T ZS0,

5l : DI SP: TEXT 'ON

String data not allowed

LFFNIBEESNTOETR, Zoa~vy FIZXXFINMEATE EHA, NT A —
BDODYA T 2y LT, AWRNTA—F « ZATEFEHLTHNDENE S Dk
WLTLIEEN,

5l : TRI G DEL ‘zero’

Block dataerrors
ZOEFEEY T e v T =X BRI ER A,

Expression errors
Z DBEFEEITEAX 2T T EE A

Trigger ignored

TN—TFAT MU F (GET) E£72IL *TRG BB E S LE LT, M AN EE I E
Lizg NAZFLTRIH « V=ABRBRINTWEZEE, RIH - ToRT
ABINT:IM =<y RCEBIND I EEME LTI,

Init ignored

INTiate =< RBANSINE LD, TTICHENETHOLO, FITTEEH
ATLT, TRA A7 U THEELT, EITHOMELZZIEL, BEFREELY [7
A R REBIZLTL I E N,
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-221

-222

-223

-224

-330

-350

-410

Settings conflict
EYRTa T b T FERPMAT S E LA, BUTOIEEOIRIEARK TE
ITCEEHATL,

Data out of range
BB ART A—=Z DR, ZOawy FOAHFEHNICH Y A,
fl: TRIG DEL -3

Too much data
LFHIMAFENE LTI, XFINOEEZD M2 BT DICETTCEERAT
Lz, Z0Ox=F—%, CALibration: STRing 2~ RTRAETLZZENHV £7,

Illegal parameter value

Zoawy Rk LTSRS A —FBATSNE LT, BT A —%
DERAINCNET,

{5 : DI SP: STAT XYZ ( 'XYZ] 1245 C1)

Self-test failed

VE—R AT 2= APLOBREBOESRELVTTF A MBERKLE L
(*TST? 2< 2 F), ZOT—Dicd, BEMREALT7 T AN - 2T —BiRES
NTHWET, EALT7TFR R T —] (120 3— ) LB LTI 7Z S0,

Numeric overflow

0BT —DEAELTTD, =T —« Fa -2 ELE, F2—
MNHETT—E2RMOBRNPRNDEY, 2T -2 F 2 —0BIENT A2 LixTcE i
ho BIRZEA 7T, *CALS (7 V7T - AT —FR)avwr ReETTL L,
FG— e Fa—NI I TENET,

Query INTERRUPTED
HANR Y 77107 =22 HEETLa<wy RBADESNELEZN., By 77125
Ta<wy FOF—=FREERTHET (BEFET—Z I EEXINERA), BREA
TWIZT BN, FRST (VY M) awer FEFETTHE BNy 77 B2 VT &
EFT,
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-420

501

502

511

512

513

514

521

522

550

Query UNTERMINATED
BFEBN (255 (DD, ALV X T7=2—RERNLTTF—FE%RETE)IT FL
AIEEENFZELEN, T—H2HIRy 77 IR ETI2a~ry RRATERFEA
Tl 7mE 2B APPLY <> R (ZHUEF — 4 24k LEHEA) #FEfT L. ENTER
AF—=F AV RERITLTCYE—R A BT 2—ANSTF—REHE AL & L
F L7,

Query DEADLOCKED

HAR Y 77100 E D EHRWVNEEREDT =X EERT D~ RBADE Lz
7o, AR 77 BRiZR D £ LTz, a2~y ROFETIIFITSRETR, F
TOT =4 BRbnET,

Query UNTERMINATED after indefinite response

*IDN? 2=y Rit, 2= RXFFINORBEOMEY o~ RTRFUER Y 4
/Vo

5 : *1 DN?; : SYST: VERS?

Isolator UART framing error

I solator UART overrun error

RS-232 framing error

RS-232 overrun error

RS-232 parity error

Command allowed only with RS-232

SYSTem LOCal . SYSTemREMt e, SYSTem RW.ock . RS232 f > % 7 = — AT
LMERCTEx A,

Input buffer overflow

Output buffer overflow

Command not allowed in local

RS232 A 47 =—A & LCavy RekET 502, #3 SYSTem REMbt e =
<L REFATL TSN,
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B5E IS—:Avyt—
TITTFTREITT5—

601

602

603

604

605

606

607

608

624

625

626

630

631

632

TILWITAK-IT5—

WOTT—X, BAT7T A MRICEAETDHZT—2R LU TWET, FE#,

Information] #ZRL T2y,
Front panel does not respond

RAM read/writefailed

A/D sync stuck

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

Serial configuration readback failed
Unableto senseline frequency

I/O processor does not respond

I/O processor failed self-test

Fan test failed

System DAC test failed

Hardwaretest failed

lService
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B5E IS—:Ayt—
REIS—

701

702

703

704

705

706

708

712

RETLS—

WO T —iF, WEFIZHAET I T —wR_mLTET, FEMIEL. Service
Information) ZZM LT 72 E0,

Cal security disabled by jumper
BIREENEL D 2 v 23T RIER#ERT 4 B =T MR- TOET, BLEIZEL,
BIRBARH O T =23 3/E L CEREEMGES TN 2 L 2EE LET,

Cal secured
BIEE O ENRES L TOET,

Invalid secure code

B E A RS IREMRR L Lo L &, WIECRT 2SSl
T g e a— RANEINE LT, BIREEZREMRRT 1015, RET D L &Il
ALzt T7 g - a— REFHTIZMNERD Y T (ZOFLFEETT), HRE
o — NI K 1T OB T T,

Secure codetoo long
AFILTzEFR 20T ¢« a— RONEN 12 B2 T ETS

Cal aborted
Tuay ke EOWTRDDOF—F T, FARAL R U T EEETH, A
Bor—Hn ] JE— NMREZEFT S L, FTTFOREZFIEENET,

Cal value out of range
8 E OFLIEAE (CALI brat i on: VALue) i3, BI7EDHIERERE & MIEHLHI % L T HEEZ)
2T,

Cal output disabled
HAOKIEFIZ OUTP OFF 2wy Ra ANT5 L, WiRZHIEESnE T,

Bad DAC cal data
#87€ L7z DAC W IEfi (CAL: VOLT F7-i% CAL: CURR) 2#iPHAL T4, FEE L1=H L
WIRIEEFNI AR AT VIR IRV LIZEE LTSN,
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713

714

717

718

740

741

743

744

745

746

747

748

749

754

755

B5E IS—:Avyt—9
REIS—

Bad readback cal data

FBELZY — Py ZfIEM (CAL: VOLT £7-13 CAL: CURR) 23R4 T4, 5EL
728 LR IEEHUI R A VICHRFE SN2V LIZEBE LTSI,

Bad OVP cal data

WEERS IFREEHEBFEHN T, BE LH LWIRKREEEIIRHERE A € VI~
TFENRNZ EICERLTLIEEN,

Cal OVP status enabled

EWEEBGILIRIEDS A R —T N2> TV E T, KIERTERER L, W@ELES OFF (2
HELTLIZE,

Gain out of rangefor Gain Error Correction
DAC 7' A ¥ DRABLHFIASN T, N—F T =T BHERE L2 < 720 £,

Cal checksum failed, secur e state

Cal checksum failed, string data

Cal checksum failed, storefrecall datain location 1
Cal checksum failed, storefrecall datain location 2
Cal checksum failed, store/recall datain 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, storefrecall datain location 4

Cal checksum failed, store/recall datain location 5
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TIUr—ay-JAg3 4.

IOETIE, 2OoDT S Y A —ay s Fal I AIONWTHPALTWET, b
OTaTFTRE, VE—F A 72— FEHALEST, 2506, HMED
TV r—vay e Tn s AORRBICELLET, B4 E TVE—F A 2F
Tx—Z V77 L A] (67 2= ) (2iE, BREBEORTEICHEHACTES SCPI
(Standard Commands for Programmable Instruments) =~ > R OAESIBFIZE S UTNVE
L

SOWEIEM SN TN ST 1 2T AlE, Windows™ 3.1, Windows— 95 7= 1%
Windows~ NT 4.0 DWFRABENEL TW5S PC L TF X MFATH, GPIB (IEEE
488) E7-13 RS232 THHT 2 L HIcENTWETA, RS232 A2 4 7 = — A
D7 e 7T AL, Windows3.1 TIEEMEL THA, Zh b7 e/ T AflzaES
HAHIZIT, BHEWVO PC O GPIB A ¥ 7 x—A + I— RIZ#EA L7z VISA(Virtua
Instrument Software Architecture) F"?%/%EHZ\%T“?O ZOFEIZFEE IR TN T =
RN EL<§€ﬁff5m:rD Windows—3.1 & L T\ 535408 Tvisadll) |
Windows~95 F 721X Windows~ NT 4.0 # A L T\ 541k lvisa32.dlll %
c\windows\ssystem> ¢ L' R UIZA VA b= LTEBLSMBERHDET, 2NHDT
077 AL, BEOEKEAT v S TEMREZEE L, BRY A 4 — FOEERE
7
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F6E F7IUHyr—Sar-JOogvsSh
CéC++HDTOTSLH

CéC++ BOTO4 5 L

WD C7arTnflik, EXMEARAORZEFEZRLCVWEST, 207wy
7 LML VISA BEREA 20 L TV SRR T SCPl =~ FafET 2 kL. —
F— - NI T EMAIALTEERLTWET, R LA LEZT — - |
T v B oW T O, TAgilent Technologies VISA User’s Guidell 2% LT
<TE&EW,

WO C 775 Ak, TQuickWin application] &9 Fa =7 ks« X4 7 &{HH
L Tw2% Microsoft Visua C++ N— a2 152 &, 59—V« AFY - EF &
I'Windows 32 application] & W5 72 =2 b« XA TE2FEHA LTS CH+ "=V g
VAX FT21X 5.0 TEMNTHNET, 49 Tvisalib (Windows™ 3.1 DG ) £ix
visa32xalib (Windows— 95/NT D354 )1 & [lvisah) 77 A V& T A4 75 VIZBEIL
T, development & 4 L7 NUEA 7= RLTLKEEWY, ThbiE, @H
c:\vxipnp\win(win95 & 7z 1% winnt)\lib\msc & 72 1% c:\vxipnp\win (win95 F 721X
winnthinclude > + L7 b UiZdH 0 £,

Diode.c

/*Di ode. C

Thi s exanpl e program steps the power supply through 11 voltages and neasures the current
response. |t prints the voltage step and the current response as a table. Note that the
GPI B address is the default address fromthe factory for the power supply.*/

#i ncl ude <visa. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <tine. h>
#i ncl ude <coni o. h>
#i ncl ude <stdlib. h>

Vi Sessi on def aul t RM /* Resource manager id */
Vi Sessi on power _suppl y; /* ldentifies power supply */
int bGPIB = 1; /* Set the nunber to O for use with the RS-232 */

| ong Error St at us; /* VI SA Error code */

char conmmandsSt ri ng[ 256] ;
char ReadBuf f er [ 256]

voi d del ay(clock_t wait);

voi d SendSCPI (char* pString)
voi d CheckError(char* pMessage)
voi d OpenPort ();

voi d main()

{
doubl e vol t age; /* Val ue of voltage sent to power supply */
char Buf f er [ 256] ; /* String returned from power supply */
doubl e current; /* Val ue of current output of power supply */

TR — i<
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T£6E FI)HF—ar-JOYSA
CéC++HDTOTSLH

OpenPort ();

/* Query the power supply id, read response and print it */
sprintf(Buffer,"*I DN?");
SendSCPI (Buffer);

printf("Instrunent identification string:\n %\n\n", Buffer);

SendSCPI (" *RST") ; /* Set power-on condition */
SendSCPI ("Current 2"); /* Set current limt to 2A */
SendSCPI (" Qut put on"); /* Turn output on */
printf("Voltage Current\n\n"); /* Print heading */

/*Step from0.6 to 0.8 volt in 0.02 steps */
for(voltage = 0.6; voltage <=0.8001; voltage +=0.02)

{
printf("%3f", vol tage); /* Display diode voltage*/
/* Set output voltage */
ErrorStatus = viPrintf(power_supply,"Volt %\n",voltage);
i f(!bGPlIB)
del ay(500);/* 500 nsec wating for RS-232 port*/
CheckError("Unable to set voltage");
/* Measure output current */
ErrorStatus = vi Printf(power_supply, "Measure: Current?\n");
CheckError("Unable to wite device");
del ay(500); /* Allow output to wait for 500 msec */
/* Retrieve reading */
Error Status = vi Scanf (power _supply,"%f", &urrent);
CheckError("Unable to read vol tage");
printf("9%. 4f\n",current); /* Display diode current */
}
SendSCPI (" Qut put of f"); /* Turn output off */

Cl osePort ();

/* Build the address required to open commuication with GPIB card or RS-232.*/
/* The address format |ooks like this: "GPIBO::5::1NSTR'. */

/* To use the RS-232 interface using COML port, change it to "ASRL1::|NSTR" */
/* address format */

voi d OpenPort ()

char GPl B_Addr ess[ 3] ;
char COM _Addr ess[ 2] ;

char VI SA_addr ess[ 40] ; /* Conpl ete VISA address sent to card */
i f (bGPl B)
strcpy(GPl B_Address, "5"); /* Sel ect GPIB address between 0 to 30*/
el se
strcpy(COM Address, "1"); /* Set the nunber to 2 for COWR port */
WA= HE<
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F6E F7IUHyr—Sar-JOogvsSh
CéC++HDTOTSLH

if(bGPIB){ /* For use with GPIB 7 address, use "GPIB::7::INSTR' address format */
strcpy(VI SA address,"GPIB::");
strcat (VI SA_address, GPI B_Address);

strcat (VI SA _address, "::INSTR");
}
el se{ /* For use with COM port, use "ASRL2::|NSTR' address format */
strcpy(VI SA address, "ASRL") ;
strcat (VI SA_addr ess, COM_Addr ess) ;
strcat (VI SA _address, "::INSTR");
}

/* Open conmunication session with the power supply */
ErrorStatus = vi OpenDef aul t RM &def aul t RM ;

Error Status = vi Open(defaul t RM VI SA_addr ess, 0, 0, &ower _suppl y) ;
CheckError("Unable to open port");

i f(!bGPIB)
SendSCPI (" Syst em Renot e") ;
}

voi d SendSCPI (char* pString)
{

char* pdest;

strcpy(commandString, pString);
strcat (commandString, "\ n");
ErrorStatus = viPrintf(power_supply, cormandString);
CheckError("Can't Wite to Driver");
if (bGPIB == 0)
del ay(1000); /* Unit is mlliseconds */

pdest = strchr(comandString, '?'); /* Search for query command */
if( pdest !'= NULL ){
Error Status = vi Scanf (power _supply, "%", &ReadBuffer);
CheckError("Can’'t Read From Driver");
strcpy(pString, ReadBuf fer);

}

void C osePort()
{

/* Close the comunication port */
vi Cl ose( power _suppl y);
vi Cl ose(defaul tRM ;

RAR—NEHEL
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voi d CheckError(char* pMessage)

{
if (ErrorStatus < VI_SUCCESS){
printf("\'n %", pMessage);
Cl osePort ();
exit(0);
}
}
voi d del ay(clock_t wait)
{
clock_t goal;
goal = wait + clock();
whi l e( goal > clock() ) ;
}
TR LDOEDY
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Diode ¥4 1

This is the subroutine first executed. Mddify this routine to suit
your needs. To change the GPIB address, go to the nodul e OpenPort, and
change the variable GPIB_Address = "5” to the required GPIB address.
To change the RS-232 port, go to the nmoudl e OpenPort, and change the

' variable COM Address = "1" to the required port

G obal defaul tRM As Long ' Resource manager id for VISA GPIB
G obal power _supply As Long ' Identifies power supply
G obal bGPI B As Bool ean ' A flag using of GPIB or RS-232

G obal ErrorStatus As Long ' VISA Error code

Sub Di ode_Cick()
Range(" B5: B15"). Cl ear Content s
Dim 1 As Integer

bGPIB = True ' To use RS-232, set the bGPIB to Fal se
OpenPor t

SendSCPI " *RST" ' Set power-on condition

SendSCPI "CQutput on" ' Turn on the output

For I =5 To 15

SendSCPI "Volt " & Str$(Cells(l, 1))
Cell s(l, 2) = Val (SendSCPI ("Meas: Current?"))
Next |
SendSCPI "Qut put off" ' Turn off the output
Cl osePort
End Sub

Private Function OpenPort ()
Di m GPI B_Address As String
Di m COM_Address As String

If bGPI B Then
GPI B_Address = "5" ' Select GPIB address between 0 to 30
El se
COM Address = "1" ' Set the nunber to 2 for COM2 port
End If
Error Status = vi OpenDef aul t RM def aul t RM ' Open the VI SA session
If bGPI B Then
ErrorStatus = vi Open(defaultRM "GPIBO::" & GPIB_Address & "::|NSTR',
0, 1000, power_supply)
El se
ErrorStatus = vi Open(defaultRM "ASRL" & COM Address & "::INSTR',

0, 1000, power_supply)
SendSCPI " Syst em Renpt e"
End If
CheckError "Unable to open port"
End Function

WAR—NTHE <
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ISR EEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEREEEEEEEEEEESEEEEEERESERIEREREEE IR EE R

' 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

ISR EEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEREEREEEEREEEEEEEEEEEEEEEEEEEEEEEE IR EEEE R

Private Function SendSCPI (command As String) As string

Di m commandString As String ' Conmmand passed to power supply

Dim ReturnString As String ' Store the string returned

Dimcrlfpos As |nteger ' Location of any nul’s in Read Buffer

Di m ReadBuffer As String * 512 ' Buffer used for returned string

Di m actual As Long " Nunber of characters sent/returned
commandString = conmand & Chr $(10) ' The instrumented by |inefeed
ErrorStatus = vi Wite(power_supply, ByVal commandString, Len(commandString),

actual)
CheckError "Can't Wite to Device"
If bGPIB = Fal se Then
delay 0.5
End | f
If InStr(commandString, "?") Then
Error Status = vi Read(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 | f
SendSCPlI = ReturnString
End If

End Function

Private Function C osePort ()
ErrorStatus = vi C ose(power _supply)
ErrorStatus = vi O ose(defaultRM

End Function

Private Function delay(delay_time As Single)
Dim Finish As Single
Finish = Timer + delay_tine
Do
Loop Until Finish <= Tiner
End Function

Private Function CheckError(ErrorMessage As String)
If ErrorStatus < VI_SUCCESS Then
Cel | s(5, 2) = ErrorMessage
Cl osePort
End
End | f
End Function

TS LD#ENHY
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Windows 3.1 BDEE

RS EEEEEEEEEESEEEEEEEEEEEEEEEREEREEREEEEREEEEESEEREEREEEREEEEEEEEEIETRE I IR EEE RS

This routine requires the file VISA.dIl. It typically resides in the

" c:\wi ndows\ system directory. Additional declations for VISA.DLL are usally in file
vi sa. bas under c:\vxi pnp\w n31\include directory on your PC. This routine uses the

' VIL Library to send conmands to an instrunent. A description of these and additi onal
' VIL commands are contained in the Agilent Technol ogies Visa Transition Library book
' Agilent Part Number E2094-90002.

I R R R R R R R

Decl are Function vi OpenDefaul tRMLib "VISA DLL" Alias "#141" (viDefaultRM As Long) As Long

Decl are Functionvi OpenLi b"VI SA. DLL" Al'i as "#131" (ByVal vi Def aul t RMAs Long, ByVal vi Desc
As String, ByVal node As Long, ByVal timeout As Long, vi As Long) As Long

Decl are Function viCl ose Lib "VISA DLL" Alias "#132" (Byval vi As Long) As Long

Decl are Function vi Read Lib "VISA DLL" Alias "#256" (ByVval vi As Long, ByVal Buffer As
String, ByVal count As Long, retCount As Long) As Long

Decl are Function viWite Lib "VISA DLL" Alias "#257" (ByVal vi As Long, ByVal Buffer As
String, ByVal count As Long, retCount As Long) As Long

Decl are Function viCl ear Lib "VISA DLL" Alias "#260" (Byval vi As Long) As Long

Windows 95/NT 4.0 ADEE

I R R R R R R R R

" Additional declations for VISA32.DLL are usally in file visa32.bas under
" c:\vxi pnp\wi n95(or wi nNT)\include directory on your PC. Al so see the VISA nanual
IR SRS RS S S S S S S S EREEEE SRS EEEEEE R SRS EEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S S
Decl are Function vi OpenDefaultRM Lib "visa32.dll" (instrumentHandle As Long) As Long
Decl are Function viOpen Lib "visa32.dll" (ByVal instrunentHandl e As Long,
ByVval viDesc As String, ByVal node As Long, ByVal tinmeout As Long,
vi As Long) As Long
Decl are Function viCose Lib "visa32.dll" (ByVal vi As Long) As Long
Declare Function viWite Lib "visa32.dll" (ByVal vi As Long, ByVal Buffer As String,
ByVal count As Long, retCount As Long) As Long
Decl are Function viRead Lib "visa32.dll" (ByVal vi As Long, ByVal Buffer As String,
ByVal count As Long, retCount As Long) As Long
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Service Information

This chapter contains procedures to verify that the power supply is operating
normally and is within published specifications (See page 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:

e Returning a failed power supply to Agilent Technologies for service
or repair

e Operating ChecKklist, on page 157

e Types of Service Available, on page 158

¢ Repacking for Shipment, on page 159

e Electrostatic Discharge (ESD) Precautions, on page 160
e Surface Mount Repair, on page 160

e To Replace the Power-Line Fuse, on page 160

¢ Troubleshooting Hints, on page 161

e Self-Test Procedures, starting on page 162

e General Disassembly, on page 164

¢ Verification & performance test procedures and calibration
procedure

e Recommended Test Equipment, on page 165

e Test Considerations, on page 166

e Operation Verification and Performance Tests, on page 166

e Measurement Techniques, starting on page 167

e Constant Voltage (CV) Verifications, starting on page 169

¢ Constant Current (CC) Verifications, starting on page 174

e Common Mode Current Noise, on page 178

e Performance Test Record for Your Power Supply, starting on page 179
e (alibration Reference, on page 181

¢ General Calibration/Adjustment Procedure, starting on page 182
e (alibration Record for Your Power Supply, starting on page 187
¢ (Calibration Error Messages, on page 188

e 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:

Isthe Power Supply Inoperative?
O Verify that the ac power cord is connected to the power supply.
O Verify 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.
Set BREEBENA VITHESEUMEE " on page 20.

Doesthe Power Supply Fail Self-Test?

O Verify that the correct power-line voltage is selected.
See” BREBMNA VIZH 54 ULMES " 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.

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.

¢ If you do not return your failed power supply within 45 days, your credit
card will be billed for a new power supply.

e 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.

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.

e If you can not accept a new serial number for the replacement unit, use the
Standard Repair Service option described above.

¢ If your 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.

e If your 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:

e 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.

e 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.

e Use a conductive work area to dissipate static charge.

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

e Keep replacement parts in original static-free packaging.

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

¢ [se 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 Errors740to 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 Salf-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 Salf-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 Ul 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 556h 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 randown 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 Thistestre-sendsthelast3byte 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.

1/0 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 rmsripple & noise
Cable (BNCto BNC) |50 ohm, 9inch (23 Cm) Agilent 10502A or 10503A if |Measure rmsripple & noise

the 10502A isnot available  |(CV PARD, CC PARD)

BNC (Female) Isolated Ground. Pomona Model 5148 Measure rmsripple & 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
Accuracy: 0.01%

Agilent 34401A

Measure dc voltages

Electronic Load

Voltage Range: 240 Vdc
Current Range: 10 Adc
Open and Short Switches
Transient On/Off

Agilent 60503B

Mesasureload and line
regulations and transient
response time.

Resistive Loads (R )

(2.7Q, 150 W/13.5 Q, 150 W)*
(43.8Q, 300W/120Q, 300 W)?2
(1.6 Q, 300 W/8.0 Q, 300 W)3
(1.0 Q, 300 W/5.0 Q, 300 W)*

(25 Q, 300 W/75 Q, 300 W)°
(15.9Q, 300W/46.2Q), 300W)8

Measure ripple and noise

Current monitoring
Resistor (Shunt) - Ry1

(0.01Q, 0.1%)"

ISOTEK Co. Model: A-H or
equivalent

Constant current test setup

Current monitoring
Resistor (Shunt) - Ry2

(0.2 Q/250W, 0.1%)"

ISOTEK Co. Moddl: RUG-Z
or equivalent

Measurecurrentrmsripple&
noise

* To find the accurate resistance, it is recommended to use a current monitoring resistor after calibration.
1E3640A model, 2E3641A model, 2E3642A model, “E3644A, °E3643A, SE3645A 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:

e 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.
e 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:

e Perform the power-on self-test and check out procedures on page 18.
(See “ JL 7T X I ” on page 56 for more information)

e 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, “t4£BE{L#%,” onpage 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.

\[
R S VAVAVE
R
TESTS) St (CV TESTS
Ve " N
( e L - [~ |
DVM T 1 . ~ 7 DVM,
or RMS U Scope, or
/OLTMETER 7@7%\ ! o - RMS
\_ J % g Y
(i\ b}

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 M easurement 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.

/

o

OUTPUT TERM \Jf,T\ \ ® . +s r: + :tpui - :] s L

WA

— TO MONITORING

TOLOAD OR DEVICE
[Front Panel (Side View)] CURRENT (Rear Panel)
RESISTOR

Figure A-2 Front/Rear Panel Terminal Connections

Electronic L oad

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, if available, 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 " H A% E L BEa < > K "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\rla\;%lgage Hig?a\ézléage Model Lovga\%lgage Hig?a\ézléage
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.

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.

Turn on the power supply. Select the high voltage range (20V/1 .5A)+ and enable
the output by sending the commands:

VOLT: RANG P20V  (E3640A model)
QUTP ON

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

VOLT 0
CURR 1.5 (E3640A model)

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.

"For 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 (E3640A 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/ 1.5A)+ , enable
the output, and set the display to the limif 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 electronicload 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 CVload 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.
" For 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.

Connect the ac power line through a variable voltage transformer.

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

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

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

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

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

/

cemn e i i 72\4‘ B ® \ » rF + :""i _ ;] .z RMS voltmeter
— ; SIS SRS /7\
[ [ | — | |
NN mE
: | & pu
‘ ptacle P
RMS voltmeter BNC Cable
r— — — — 7 /7\ [— — Split Ferrites*
| | Input | ‘
_ _ LoadResistor | — _ _ LoadResistor |
K (Front Panel Connections) (Rear Panel Connections)
1 Turn off the power supply and connect the output to be tested as shown in

Note:

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)7 to the terminal at (B) as shown above.

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

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

Note that the waveform on the oscilloscope does not exceed the peak-to-peak
limit of (6 mV)* or (8 mV)**,

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**.

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.
'For E3640A model, and see Table A-3 for other models.
*For E3640A model, and see Table A-2 for other models.
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Load Transient Response Time
This test measures the time for the output voltage to recover to within 15 mV

of nominal output voltage following a load change from full load to half load,
or half load to full load.

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

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 (t2 - t1) of the transients at 15 mV from the base line is no more
than 50 Usec for the output.

. tZ2 = 11.B0us At

Figure A-4 Transient Response Time

¥ For 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 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
(Rmo across the output to be tested and a digital voltmeter across the current
monitoring resistor (Ry1) 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  (E3640A model)
QUTP 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 (E3640A model)
CURR O

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?

¥ For 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 (Ig + 5 mA).

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

CURR 3.0 (E3640A model)

8 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:

E3640A E3641A E3642A E3643A E3644A E3644A

3A+x16MA|0.8BA+116mMA| 5A+20mA | 5A+x20mA | 8A+26mA | 8 A+ 26 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) | (Ilo+6.2mA) [(Ilo+125mA)| (Io = 7.1 mA) | (Io+ 17 mA) | (Io + 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 (Ry;7).

2 Turn on the power supply. Select the low voltage range (8V/3A) +, 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) "

3 Setthevoltage of the electronicload to (8.0V) Tto operate it in constant voltage
mode since a voltage drop occurs on the load wires. Check that the CC
annunciator is on. If it is not, adjust the load so that the output voltage drops
slightly. Record the current reading by dividing the voltage reading on the
digital voltmeter by the resistance of the current monitoring resistor.

TFor 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 Sour ce 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 (Ry1)-

Connect the ac power line through a variable voltage transformer.

Turn on the power supply. Select the low voltage range (8V/3A) +, 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)" and the current
to the full scale rated value (3 A)" .

Operate the electronic load in constant voltage mode and set its voltage to
(8.0 V)" . 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 fornominal 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 for a
115 Vac nominal input, 110 Vac for a 100 Vac nominal input or 253 Vac for a
230 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 (56)
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

¥ For 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.

Current
Monitoring
Resistor
F— —

~

® \ ® ™ I Tm; _ q s L RMS voltmeter
— AYINVINNVININVINVINY
i UG .
RMS voltmeter Current
Monitoring
Resistor
_ /7\ gl
Split Input |
Ferrites \@
1 Lo
BNC BNC Cable
Receptacle

(Front Panel Connections) (Rear Panel Connections)

J

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)+ , 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)' 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.

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.

" For 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.

Connect a digital voltmeter across Re

Turn on the power supply. Select the low voltage range (8V/3A)+ , 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 Vand 3 A)' .

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

"For E3640A model, and see Table A-3 for other models
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Performance Test Record for Y our 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
@ 0O 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
@PFull Scale (DVM reading) ™ 341 51434 /454 +60.0400 V +59.9600 V
CV Readback Accuracy E3640A/42A/44A DVM +0.0150 V DVM -0.0150V
@Full Scale E3641A/43A/45A DVM +0.0350V | 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 (Norma mode) E3640A/42A/44A <5mVp-p/05mVrms
E3641A/43A/45A <8mVp-p/1mVrms

Load Transient Response all < 50 Jsec

Time
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CC Performance Test Record

Test Description Models ggﬂ - 'Speaflcatlons —
Upper Limit Lower Limit
CC Programming Accuracy al +0.0100 A -0.0100 A
@0amps (o)
CC Readback Accuracy @ 0 amps all o+ 0.0050 A lo-0.0050 A
CC Programming Accuracy (E3640A) 3.01600 A 2.9840 A
@ Full Scale (Io) (E3641A) 0.8116 A 0.7884 A
(E3642A) 502A 498 A
(E3643A) 14128 A 1.3872 A
(E3644A) 8.026 7974 A
(E3645A) 2.2144 2.1856 A
CCReadback Accuracy @ Full Scale| (E3640A) o+ 0.0095 A lo-0.0095 A
(E3641A) o +0.0062 A lp-0.0062 A
(E3642A) lp+0.0125 A lp-0.0125A
(E3643A) lo+0.0071 A lo-0.0071A
(E3644A) lop+0.0170 A lp-0.0170 A
(E3645A) o+ 0.0083 A lo-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 (Norma mode) all <4 mA rms
CC PARD (Common mode) al <15PA rms
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Cdlibration Reference

Before you calibrate the power supply, you must unsecure it by entering the
correctsecurity code. See “ # IE DL E 7 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 Unsecurethe 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.
Remove the instrument cover. Refer to the disassembly drawing on page 164.

Connect the power cord and turn on the calibration mode by holding down the
Calibrate key as you turn on the power supply and kold 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.

Remove the short at JP107. (An error occurs if not removed.)
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

Genera Calibration/Adjustment Procedure

Thepower supply should be calibrated after 1-hour warm-up with no load connected.
And Performthe voltage calibration prior to the OVP calibration.

The front panel calibration procedures are described in this section.

e 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,
connectan 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 Ml
V HI
OVPCAL OVvP None
ILO
CURRENT CAL Current | MI
| HI
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Front Panel Voltage and Current Calibration

Beforeattempting to calibrate the power supply, you must unsecurethe power supply,
and disconnect all loads fromthe power supply and connect a DVM acrossthe output
terminals. See” #RIEDHEE ", 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 kold 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 LO 0.5000

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

v LD 0.45080
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Save the changes and select the middle voltage calibration point.

v M 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 mi11.858

Save the changes and select the high voltage calibration point.

v HI 15.500

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

vV HI 18.485

Save the changes and go to the OVP calibration mode.

gveP 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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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.

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 0.1800
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Save the changes and select the middle current calibration point.

i m1.5000

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 M1.5400

Save the change and select the high current calibration point.

I HI 2.8000

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

I HI 2.7189 R

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 Y our Power Supply

. . . Measurement | Supply Being
Step Calibration Description Mode (DVM) Adjusted
1 Turnonthe calibration mode by holding downthe" Calibrate” key asyou
turn on the power supply until you hear along beep.
2 |Unsecure the power supply if secured. (See page 62)
3 |Press"Cadlibrate" key to move down menu to voltage calibration menu. Voltage
A "VOLTAGE CAL" isdisplayed. 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 \% calibr atiﬁ
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 resol ution selection keys. Press"Calibrate" key to \% calibration
save the changes and select the high calibration point.
A high voltage calibration point isdisplayed. Enter the DVM reading by High voltage
6 |using the knob and resolution selection keys. Press "Calibrate" key to \% calibration
save the changes and select the OV P calibration.
7 |"OVPCAL" isdisplayed. Press "Calibrate" key to run the overvoltage OVP cdlibration
calibration. A "CALIBRATING" is displayed to indicate that the \Y,
calibration is progressing.
Connect shunt resistor (0.01 Q) across the output terminals. And press A
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 "Cdlibrate" key to save the changes and select the middle calibration
calibration point.
A middlecurrent calibration point isdisplayed. Enter the computed value
10 (DVM reading / by shunt resistance) by using the knob and resolution A Middle current
keys. Press "Cadlibrate" key to save the changes and select the high calibration
calibration point.
A high current calibration point is displayed. Enter the computed value High current
11 |(DVM reading / by shunt resistance) by using the knob and resolution A calgibr ation
keys. Press "Cdlibrate" key to save the changes
13 | Turn off the "Power" switch to exit the calibration menu. Exit CAL MODE
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Cdlibration 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 vaue out of range
708 Cal output disabled
712 Bad DAC cal data
713 Bad readback cal data
714 Bad OVP cd 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 datain location 1
744 Cal checksum failed, store/recall datain location 2
745 Cal checksum failed, store/recall datain 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 datain location 4
755 Cal checksum failed, store/recall datain 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:

Contact your nearest Agilent Sales Office or Agilent Service Center.

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

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

Provide the power supply model number and serial number.

Schematics and Diagrams

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

Component Locator (top) for main board assembly, on page 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/42A143A144A45A Power Supply Assembly

Refgrence AgilentPart Qty Part Description Mfr.  [Mfr. Part Number

Designator | Number code

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

S102 3101-2976 1 |SW-PB DPST 6A 250V 04486 |NE18-2A-EE-SP

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

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

(E3640A/41A) | 2110-0457 1 |FUSE 1A T 250V FOR 230 Vac 01542 |50TO10H

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

(E3642A/43A) | 2110-0457 1 |FUSE 1A T 250V FOR 230 Vac 01542 |50T010H

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

(E3644A/45A) | 2110-1068 1 |FUSE 2A 50 T 250V FOR 230 Vac 02805 |50T020H
34401-45011| 1 |HANDLE-FRONT 02362 |34401-45011
34401-86011| 1 |BUMPER-FRONT 02362 |34401-86011
34401-86012| 1 |BUMPER-REAR 02362 |34401-86012
34401-88304 | 1 |REAR BEZEL 02362 |34401-88304
E3640-40002| 1 |PUSHROD 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’sList

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 |l SHENG ELECTRIC WIRE & CABLE CO  |KUEI-SHAN, TW

191



Appendix Service Information
Replaceable Parts

192



£

B EIZ > T

5

HEF~BRGEIZS0,

VERIN D AEATX. Y O Hewlett-Packard

E
Excel 97 DO 7 1 7' A5 129
Excel v 7 = 129

G

GPIB
ax s X 58

H

HP-1B
A VBT x— AKER% 58

IEEE-488
HEPLIE ) 112
IEEE-488.2
@ =~ > 1 106

M
MIN 3 LY MAX /35 A —4 105

O

OVP(i&EERSIE )
OVPEIWEDF = v 7 51
OVP DA %—7 /L 50
OVP L~ D E 50
EEERED 7 Y 7 51
U w7 LULDFRIE 50
VE—F « f VT x— R HEfE 52
OVP f&# 150

Q

Questionable 27— & & « LY A X 95

T4 - 7 L — LA 59
FNTTNY a—T 7 61

g(ﬂ

7‘/\47\@75 111
wqu(ﬁ”lf‘:'?/ N 109, 110
N—3 73 57,109
AU a L OfIEE 57
JESCPl =~ K111

SCPl /XT A —H
¥ifiE 107
77— 107
X551 107
Hfit 107

\%

VFD 32

VISA 124
visadll 124
visa32.dll 124
VISA #RE 125
Visual Basic 129

&

T 7E% Y 30

T T 4 7 A 36

T I T 4 _—3 g U] 150
TAZY A7 (*) 106
Thrvm—5 F4ATLAS
7’7)"7’*—“/3/ Ta s T 124
ZARICET A EEFEIH 29

ZEME 35, 151

vy

(AR AT 137

A F—T )« LI AL 93

ARV LURE 93

A VBT 2—R s =T )b
DB-25 2% 7 % 60
DB-9 = %7 4 60
GPIB 77 —7" /L 30
HP34399A 7 ¥ 74 » % v | 60
RS-232 77—/ 30
FAN AREWT T 5 60
)b s BT N THTH 60
Boig 7 #7460

Z.
g

:?
RIE 121

FEAT 115

/A TF A 120
T5— - Fa—114
TT—- NTy U/ 125
TT— e XAyt— 114
T 7 —IKHEE 56
T —3XF5 114

o3 35‘
il
X

s

-
ORI
%
& e
[
S

i
7
8
&

%’,‘én
SRS
ARTES
=

-

[$)]

w

Ea

i 36
Eﬂ ( A=
—F
T{E L~ 103
%2 Ll 103
%3 LYl 103
JL— | 103
i 5 Il I [ S 137
HEART A
FRIF =TT 17
WHDF vy 777 k18,19

X)) 3

M»%& 0
5=
“?\’m’

ﬁéﬁrzr%é? A A4— K 143

WEE 36

Ea ?7/5? 7 L—.A 59

$3@ 2+ o | (IEEE-488.2) 106

KIE 62 )
Hbm (#E2%) 152 )
X2 U7+ —KOF 18—

A /“IZ*—“/(XCﬂ‘Zﬂ ) DFEHILY 66
WIE=z~ > K 89
BEIE D] 91
AT FERE 152
axs K
GPIB 58
RS-232( >V 7 /1) 59

193




nn

1k

avw VR (A /5' 7 x— AR )
<Crl-C9
SYSTem | NTerf ace 92
SYSTem LOCal 92
SYSTem REMot e 92
SYSTem RW.ock 92
av N (KE)
CALi bration: COUNt ? 89
CALi brati on: CURRent : LEVel 89
CALi br at i on: CURRent
[ : DATA] 89
CALi br ati on: SECur e: CODE 89
CALi br ati on: SECur e: STATe 90
CALi brati on: SECur e:
STATe? 90
CALi brati on: STR ng 90
CALi bration: STRi ng? 90
CALi brati on: VOLTage:
[ : DATA] 90
CALi brati on: VOLTage:
LEVel 90
CALi brati on: VOLTage: PROTe-
ction90
o~ RS 104
aw VR (VAT LEE)
*| DN? 86
*RST 87
*TST? 86
DI SPlay {OFF | ON} 85
DI SPl ay: TEXT 85
DI SPl ay: TEXT: CLEar 85
DI SPI ay: TEXT? 85
DI SPl ay? 85
QUTPut {OFF | ON} 85
QUTPut : RELay { OFF |
OUTPut : RELay? 86
QUTPut ? 85
SYSTem BEEPer 86
: SYSTem COMMuNi cat e: GPI B
RDEVi ce 86
SYSTem ERRor ? 86
SYSTem VERSI on? 86
av v R (HAREL KLOHIE )
APPLy 77
APPLY? 77
CURRent 78
CURRent : STEP 78
CURRent : STEP? 79
CURRent : TRI Gger ed 79
CURRent : TRI Ggered? 79
CURRent ? 78
MEASur e: CURRent ? 81
MEASur e[ : VOLTage] ? 81
VOLTage: PROTect i on 80
VOLTage: PROTect i on: CLEar 81
VOLTage: PROTect i on: STATe 81

O} 85

VOLTage: PROTect i on:
STATe? 81
VOLTage: PROTect i on:
TR Pped? 81
VOLTage: PROTect i on? 81
VOLTage: RANGe 81
VOLTage: RANGe? 81
VOLTage: STEP 80
VOLTage: STEP? 80
VOLTage: TRI Gger ed 80
VOLTage: TRI Gger ed? 80
VOLTage 79
VOLTage? 79
ax v R (CIREESRTT )
*RCL{ 1] 2] 3|
*SAV{ 1] 2| 3|
MEMor y: STATe: NAVE
3| 4| 5} 88
avy R (A7 —4F Rl
*CLS 101
*ESE 101
*ESE? 102
*ESR? 102
*OPC 102
*OPC? 102
*PSC { 0 |
*PSC? 102
* SRE 102
* SRE? 102
*STB? 102
*WAl 102
STATus: QUESt i onabl e: CONDi -
tion? 101
STATus: QUESt i onabl e:
ENABI e 101
STATus: QUESt i onabl e:
ENABI e? 101
STATus: QUESt i onabl e? 101
SYSTem ERRor ? 101
avy K- L—X
212105
¥ Iam 105
av s R(MNUA)
*TRG84
INI Tiate 84
TRI Gger : DELay 84
TRI Gger : DELay? 84
TRI Gger : SOURce 84
TRI Gger : SOURce? 84

4
4 |
{1
)

1} 102

avy RN T74—vv 104
Aty - T— NEf/ A X 141
@z 105

2R 2 — 2 SRR~ DR
DB-25 o U 7 /L4 61
DB-9 'V 7 /VE5 60
GPIB =2 %7 % 58

<y

AL L (F FO) FR 114
-t R - U R | (SRQ) Flid
P73 AT A 103

A% 98

c

i«
NI

\>\>

F‘ﬁ@:lv‘/ I~ 85
-7

7—AhUxT7 - JETa

F\'NN

O S FBMATSERERETE N W

$ Mg

0
o
~

=
NG
F{E%\
NS
A\
N
[
w
[{e]

)
i
—

ON/OFF) 54
SEOREa~ > K 78
v 151

Dz 152

149

7f~—/\~—‘/1~— k151

FH % b
S

W
SR
o@
[e6]

7 {E—7 )L 54
Ny 77 97
R LA 142
X EIRNE 144
%T?

DAL
um%ll 94T 55
T‘éhflﬂé#‘imy o1—)L 55
LIEAE Y 152

3’371:\:/7 33

[T = > 7 33

EEEEEEEFEEEEEEEEEEEEEE 4 U

SE
%nﬂm:\@wﬁ&&&&&&&&&&&
FFLmm R

st
BEER
Zﬂ%ﬁ

_a—

TMEN— 69

A a—)ViEE =T —FF A k114
A2HZ— K+ v bk (RS232) 59

AT — R A2~ K 101

AF B A )Nf F o=l LIUR
7 97
AT —H A« 4 FEAHE (*STB) 99

A by 7By bk (RS232) 59

NN
PERE(LER 149

Befoe (FEIRIEE )
B SIBEGE 143
ﬂtﬁl [#%75E 143

/Eﬂﬂ% 149
BERF A 150
Eﬁiﬂ%g 149
+ I a1z 105

194



AT T AR
54 17, 56
1T 56
EIF A 56

xa
WIS 7V 73T 38
Z OO 151

b

Frv 7T TR
FHi 17
EIEH T 18
i 19

EEMOTHE 5

BT 141

B A k137

EX, B 143

A 157
ELFIHEPT 137

BEE— NEE/ A X141
Y Y— 27 103

EKkEa< 2 N 74
TE?‘EJ—@JVE 42,43
/EE@(}IL@JME 45, 44

EEGE (CC) £ — K 139, 140
FNA AFEEF =2 \7/ R 111
HEMET 35
BEV I |42
PR — F 17
B ERIEOIRAT 55
BIRIEE DOk 163

%ﬁ%ﬁmi%l%
EIREE 21
EFREAY b

(*RST =~ ) 87,88
BT ER 34
EIRE = — X 20
B/RY I 44

&

MaEsy —4 97

BEHICHT BISEDFHRY 75
B {FiREE 152

BEREEOIRTF 48

BERRED Y = —)1 48

FOT - =R
WREEPES B U AT 75
NA(Y T ho=T)75

R - —ZADER
WEE N U 7 83
NRA(YZ7 hv=T) Y82

T8 (K ) 152

D

JARX
aE Y - B— R 142
WHEE— 142

J 70wy 54

[t

A #E vt - 38

NRA e ay ha—F EiAZH 99
T A —X OFE¥E (SCPI) 107
Ny RV DRE 23

O

JESCPl 2w 111
t 2 — XDEK 20
B R b LYURK 96

S

Ty—LUx=T - JEYa ot
57

3
H
\
A QA/,
AN
&+
w
a1

DR

(Y

LTS
4N
s
&

A=/ ‘I v EE 152
Tnr 73 (BE B 76
T b R
TFryxE—45
X—DFH 3
BREOEEE 41
VAT K2
Ty o NR)VRGE 149

N

AW B 143

53
R 153

*

<77 130

by

A—5F 41

A—% - E— 118
AyE—=VHHE Y - (MAV) 99

R0

do = 69

)

T A VB 149

= /7"\@;’X% 24
BLMESTTR 154

TZyr=Uy Xy k24

D

Dy /\»f/l/
GPIB(IEEE-488) f > & 7 = —A +
axXI X6
RS22 A v H 7 x—R « AXT X

<
N
,,\\‘
&
>

) /7/va‘oot@/4’fl49
Uy b -E— 41,42
U%~%mm%ﬁlm
U & — NERIE 144
U E— I«T*@Hﬂ

e 36

%)

N—TEFENE 35

g

#H 33, 152

195




LVURA

Questionable 27— 4 X 95

Questionable 27— & A « A F—
7V 95

Questionable 27— & A& « A X
I 95

A F—T /s LIURE 93

ARV e AT =LA« f X —T

/b 3w K96

ARk LURK 93
AF—H A « XA | 97
AF—H A« NA |- Pl 97
HEREA X | 96

H

U A YIER 34

196



