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refer servicing to service trained
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For continued fire protection,
use specified ~line fuse.
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3 RESNTVIEEREEZ ) = — VL LET,
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e UE—h AU FT7z—RE
UToa<y REFERLT, BFREBREZREL a2V LET,
*SAV {1] 2| 3| 4] 5} BE SN fEICEERESRFELET,
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BETEHILEZHRET S

WEE L, RESHTVWAMEEL~LEY b REL R AHEIBEICK LTAR
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D& LRV NMIRELT, BRERELET,

WOTFIEEX, OVPD MY v 7+ LULORREF R, OVPEHED T = v 7 5k, @8
EREED 7 V7 HEE R L TVET,
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OVP DLARIJLZEZHELTOVPAIBEAS R—TILIZT B

BIREEDOER L AILET,
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OVP A=a—%FRKRLT, BHO MY v 7« LRAEERELET,
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7 7 iR e —CO FirCOAERA LT, BIO FY v 7« LSLEREL
F9, Uo7 LUV 10 RV PRICIEERE TE RNV LICEE LT EEY,

OVP EI#%E A F—T M LET,
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OVP }:1_%%T Li—a_o
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OVPDHRENEFE I NTWARWE, INOCHANGE] W) X v —URNFRENE
T, BIREEIIOPA =2 —%2 KT L, TA AT VAT A—F - E—RIZIED T,
OVP [EE A A 3 — T ILIpEAIZ, OVPL EHRBLI U OVP2 KRN A R D L%
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F9d, INZEoT, BEEBOHNTIPeES FTRTL, BESNTWAEHH
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BETIREDY )T

OVP IREENRFE AT AHA L, OVPL 721k OVP2 R m L E9, RERNEE
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WOFIAZ, IBEFREEZZ V7 LTEFE— FOBEICRET FEEZHA L T0E
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L F 4 AT LA TOVPL (7212 OVP2) TRIP) IZREY £9,

\mr%&u&»wmg
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ove an
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DONE
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VOLT: PROT {< #E > M N MAX}
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EnCcEET,
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o MREITHERMEA TV ICRTFERET, BHEEY -2V, UE—F - A H
Trx—RE Uy L E HAOERMTT =720 £,

o HIMT4—TNIRBE, JTNRuy &, REILRENEEIND D%
BEIELES, 777 L, 2o om s h « S idfége LE,

. ﬁ%wﬁﬂma»m/afm I, EERR Y —COx— 2 COF—aEAL
CEBLTOWDIHBEADET, RIBLTWAfTEENECBEEILET,
u’ﬂﬁﬁ@%ﬂ*éhfb\é?ﬁ@ﬁﬁ%%rit IIHERE T HIiE, A—F - E—RIZRED

Az Com) 2 ML £,

o Ty RRVOEME

HhA
e UE—h - A 2F T —REME
QUTP { OFF| O\
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H 1 &9 5120k, o %&ﬁm&@%c% HERTERT AILERD Y £
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T, ZofEEE VE— }:«/FOJWnRaw { OFF| ON} T o> Il i vl g
9, TTL H77id, RS2 O 1 L 0 TEATE £,

OUTPut : RELay JKEEZSTONJDBAIL. B 1 D TTL A1 high(45V) T. v 91
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F94, RS2 R 7 XD 1 2 90 TTL Bk, BREBEREIC 2 >0V ¥
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DUTC, 7y b« XRADBERTAZENTEET,
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TO)EEEFERATHHRERELNY a—AT 52 LR TEEEA,
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o Tul ke 2RIV OBRE
TR TRV b RRADENTF o 7 EBFETT DB E O BB
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TEREZ A ThOxF—%2 T L, B 7T XX MR ED 9,
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9
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EV, TARTOARZ IRRBRCBMIFTOENTNEZI L, BORYR LM
DFEDOENTNDZ EAFERLTLIEE N,

VEe—h e AU A T2 —ADEREBEBO 72 |« RRALIDS ORI OWT O

ML, 48—V EBHLTIITIN,

IEEE-488|Z L i B & D — T NORINAA— MV EBILIBEITEENSLET
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RS-2324 32 7x—XR-1)IJ7L2UR

U7 RN ED QY (DB-9) > 7N Rx I ZEFEH LT RS232 A 4 T o
AEREBELERTH I LN TEET, ZOBREEIL. DTE( 7 —F AR )
ELTHR SN TVET, TR_RTORVEY 2 RS22 4 ¥ 7 2—R&H LTITH
7o, EBREEIX 250N R x2A 7 - T4, DTR(Data Termina Ready, t
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DIBEOIRIZIE, RS232 A V¥ 7 = — A& U CEFER M AT 5 BIc& L oER
DEHEH SN TOET, RS2RZHITREINTWDH vy ROEHIE, 97 ~—Y %5
LTSN,

RS-232 R DB E

WDNTA—ZEERA L TRS2R A V27 o — AR LEST, 7ur b R0
D)% —%MALT, A—- L=, NUF 1, F—F - By MIABRLET
(48 X—TVEBMR),

e R— - L—} : 300, 600, 1200, 2400, 4800, 7= i% 9600 ( L% )

e NUF 4 bF—F ¥y b BLIEBT—HF ¥y b (LEHRE)
BE T —% - B b, £
FHEITT—5 v b

e RH—h By MK 1y b(EE)

e AhvT-Eyw MK 2y b (EE)

RS-232 7—% « JL—LERK

XTI H T —bE 1 ODOXY T I HEERT S, BEINETRATOE Y b
MO ENET, 7 —biF, AF—F By FOOHREDA Ny T - By ME
TOXLFIN(A 7 By hagiy) EERSRTVWET, 7L —ANT, R—-
L=k, =4 -y M, R T4 OEZBERTHIZENTEET, ZOER
HEIZ 7T =4y 87—y MIH L THKD 7 L—ALEXNEFEHLET,

ARITY = EVEN, ODD

Start 8 Data Stop | Stog
Bit Bits Bit Bit

SARITY = NONE
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OV Ea1—2PinxkEDEE

EREEY 2 Ba— 0K LT 21203, BERA v F T o—R - =7
AT AMNENRDHY 9, 2/t;~5%w$mk#i DTE( 55— # SR LEE )
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T AF—N e =T e BTV E T,

DA UH T x—R =T, WEHCEY e 2R 7 ZINKE T, PSRRI
ELLSRTFNIERY 8, @F. 217X 421 & T2 OV U#RT, 9
AOE Y (DB9 27 Z)YN2B5AKDE L (DB-25 237 Z ) M TWET, 4 AD
a7 FE, AR T O —ARNCERHY, ARADIRT XL, 2RI H
DYy —ANIZRNH Y £,
EOr—7NEERLEL LW hbhLRWEEIE, BR7 472 aER LT
EWV, DTE0-DTE 7 —7 NV ZEH L CTWAEES, 74740 TEA] BTHs 2
LHEERL TSI, MEDTHF T AL, AR ARERT ZTSH | X)L 5
A THFH . DB-9DB-25 THT Z S A NB Y £,

WDy —T T EFEORIL., BREB L 2 Pa—FOE BT 5 KED
BECERTE E9, M @l&ﬁﬁéﬁ”&:Awmw@%A7&7& X
FelHEXLSTEEY, ZOFy MU, hoarva—4, WK, ©F LIZERT
BEHOTHETANEGEENTHWET, ZOTHTH « vy MM, SAEL VK
DR EnTnEd,

DB O U FTAERE BENOILE2—FVWMEIZIE LDV T T R—  23Hh
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EF LT A EFERAL TSN, 207 —7LOfEziE, 9 OR X 2
R APNTHNET, KORIE, ZOFr—7 1O KTY,

e 7oon 0

PC
DCD 1 1 DCD
RX 2 2 RX
™> 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 R AR *R * R
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W (BFEERAITE., CALDEIZEESRTVET),
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COM2 2 B )V IZBER SN TWAZ L 2R L E7,
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FOA vy —VBRFRSNET, £DO%, [CALMODE| A v ¥ —VRERENET,

Secure 2 -t%:luﬁ“/f . :l‘—]\“%ﬁjjl/i—g—o

0000600

HlfH 7 L FRBIERRF — 2 AL CeF 2 U T g - a— R ASLET,

Power
© _
3EFEREFEL, Am=a—ZRTLET,

ZORGESNITRETRHREEA TV ICRFSRETOT, ER2T->TH, B
BAVEY FELTHOERINETA, CRSTaTU ),

o UE—h fHTx—ABE
CAL: SEC. STAT {OFF| ON\}, < =2 — N > TEFIEE & (RE & 7o M L &4,

EREEZRET D120, REOHERIMEH LD LR Ca— RaffioTh
Lo a<w| é’ﬂ%nbi‘g— =&z “\ {k@&ﬁv)fj—o

“CAL: SEC: STAT ON, ‘003646™ (E3646A-E7 /L)
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F£3E 702k \R)IBEEBEE

RIEOHE

X2V T o a—FEEFETHIZE EX=2UT g 3—F Wﬁﬁé ENES
TERIFEEOREA MR L THh5, ﬂ@ﬁuﬂ:z~ REATTLET, IEE A RET
BHNZ, 64— DX YT 4 - FOHAE LL<F L}U“C<7téb\

= B NEAS % -7 (=3

X2V T 42— REEFTAHIZE, TTEREEORENERIN VWA L
iR LES, BEXF =2V T 1« 73— FHAZERL T, ICAL MODE] £\ 5 A v
TV BRR SRR m(Secure) ¥ — %iﬂﬂb %U1ﬁﬂ/7kﬁ#1%f%?ﬁ% %

eeeee

TRy ke REANPL A= REEFTHE, UE—F AU T2 —APLEREK
nda—REERINET,

o UE—h ¥ T x—ABE
CAL: SEC; CODE < #Hi#i=— > X2 VT a—FEERELET,

B F2EET LT, ETHWRED— FE2ER L TS EFEED
TBEMRLEJ, Wi, UToLZFLna—RFa AN LET,

“CAL: SEC: STAT OFF, ‘003646 BAEFHL Wb a—Ra#oT
REZ R L E9,
“CAL: SEC: CODE ‘ZZ001443" HLwa—RFE AN LET,
“CAL: SEC: STAT ON, ‘ZzZ001443"” FlLva— Reflio CTREZRE
LET,
W IE B

BIFEBENSKIE SN B2 MRT 52 N TE 9, BEREEL., LM
BREENTWET, BFREBEAFEINTEET, 77y NEHELE - TEOMH
HEPEZ THBNTLTIEEN,

WIEHD T FEREIL, VE—F s AL H T 2 —ANSDOLRETTEET,

o RERBIIAFHBMEA TV ICREINETOT, EFEAU 720, VE—h - A
VAT =A%y FLTHEEEINFHA,

o WIERIEOR KEIL 32,767 TH Y, HKRMEICELZ%ZIZ0ICEY £3, #KRER
AV MZOWTER L TOEMLETOT, WEZESIZTY SEIX3II T b
ToOML F9,

o UB—h- A EFTz—REE

CAL: COUN? BIEEH & MuvahbtEd,
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FEI3F TJOV b ARJUIRE LR
RIEDHE

(53

EXvE—D

BREEICL ST, A VT L—LOREAEVICA vE—V% 1 DRFTHI L
MTEET, T2 & 2F, BRFRERRCROWRETER, BFEEDO S Y 7 AES, K
[EIRLIE 24T 5 4 F Q4 A L BIEE 572 L OFREBMTE £7,

VE—h e A FT72—A00 L, BREEOHRENHRSNTVEHEICL
M REA v E—VERFETEIENTEEHA, 72 b XXV FERT Y E—
Mo A BT 2—ZDNFTNINSA v —UEFELRALZENTEET, EIR
PEEMEE STV L DMEEBR SN TV NCERRL . WEA v —V %3
D D ENTEET,

BIEA vt =0, &KAOHNTT, 7ar b - 3% nh, —EIZ1HO A v
B —VARBRRERDIENTEET,

BIEA =V T 2L, LN ABVICBRFEESN TV A vE—U &
xInET,

RIEA v =V REREA T VIR EFEINETOT, EREY 720, UV E—
e A HZ T2 )ty NLTHEEREINERA,

Ta k- RNRVEME

Ty ke RRAPBKER v — D h 5B I, BHRLC
[CAL STRING] BFERENDET/ THEILET, EHLTA v E—
VeFrxRA ARz — L LET, COFHLTAZ e — AT 52— R
< L/jz‘g‘o

CAL STRING
Ut—h - F7x—REE
BIEA v 2=V 2 RIFT 21, UMTOa<wy FadTLET,
“CAL: STR ‘CAL 12-05-99™
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J)E—br-A23T7x2—XR-1)T7
LR

o SCPl =t~ RO (71 2—)

s WBTuST I T OME (T7S—)
e APPLy 1> ROfE (80 <—3)

o WARRELEME2L K (BLN—)

o MNUN (BT N—)

o VAT ABEEav L R (902—)

o RERFEavY F(B—)

o REz~<L K (943—)

e AVHTz—AREATL R (97—
o SCPl AF—H A+« LY RAH (98 3—)
o AT —H AjEHMw R (108 2—3)
+ SCPI EEEOMRA (111 <—)

o IO SOEIE (116 2—3)

+ SCPI LG (117 ~—27)

+ |EEE-488 YEHLIE# (120 ~—7)

SCPI EFE# O TRENICARD FIE, ThbD¥ I v a a2 RB L TIOSREICE
NNTHH, BREBO I VI T hERLDZEEBEIDLET,
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FA4E YE—bF-A22T7—R-)TF7 LR
SCPI < ¥ KDL

SCPl <Y FOHLRE

OB aryTCiE, VE—h AU H T xRN L CEREED 2 /T I

7 % WEIZ 9% SCPI(Sandard Commands for Programmable Instruments: —° = 7° 5 L A]

BERIEBE O OOERa < F) a<w ROMBEREN LET, Fa~vr RizonT

DOFEE, ZOEOEBGEE Va raER LTI EY,

AETH, SCPl v R TORTEAHEH L £,

o [11. FFvardF—U—FReRTA—FERLET,

o {}iE, =y RXFFIND/RG A —2 aHlAET,

e <>, ZATHENTNA AT A—FICK LT, BEiTa— REBELRY
RN L& RLUET,

o i, 20 EDOREEANT A—FRRXEY FT,

@ CPI Z WD THEHT 2581k, 111 X—Y 2R L TZEn,
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FA4E YE—bF-A22T7—XR-)TF7L R
SCPI < ¥ KD

HARESECHEIT F

(FEHICOWTIE, 81—V EBR)

APPLy {<&J > DEF| M N| MAX} [, { <cur r ent >| DEF| M N| MAX} ]
APPLY?
[ SOURce: ]
CURRent [ : LEVel ] [: | Mvedi at e] [ : AMPLI t ude] { < &t >| M N| MAX| UP| DOAN}
CURRent [ : LEVel ] [: | Mvedi at e] [ : AMPLi tude] ? [ M N| MAX]
CURRent [ : LEVel ] [: | Mvedi at €] : STEP[ : | NCRement ]
{<%fif > | DEFaul t }
CURRent [ : LEVel ] [: | Mvedi at e] : STEP[ : | NCRenent ] ? [ DEFaul t]
CURRent [ : LEVel ] : TRI Gger ed[ : AMPLi t ude] {< %L > M N| MAX}
CURRent [ : LEVel ] : TRI Gger ed[ : AMPLi t ude] ? [ M N| MAX]
VOLTage[ : LEVel ] [: | Mvedi at e] [ : AMPLI t ude]
{<EE > M N MAX| UP| DOWN}
VOLTage[: LEVel ][: | Mvedi at e] [ : AMPLi tude] ? [ M N| MAX]
VOLTage[ : LEVel J[: | Mvedi at e] : STEP[ : | NCRerent ]
{<#%fif > | DEFaul t}
VOLTage[ : LEVel ] [: 1 Mvedi at e] : STEP[ : | NCRenent] ? [ DEFaul t]
VOLTage[ : LEVel ] : TRI Gger ed[ : AMPLi t ude] {< &EE > M N MAX}
VOLTage[ : LEVel ] : TRI Gger ed[ : AMPLi t ude] ? [ M N| MAX]
VOLTage: PROTecti on[: LEVel | {< %&£ > M N MAX}
VOLTage: PROTecti on[: LEVel ] ? [ 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*| P35V**| P60V**| LOW HI GH}
VOLTage: RANGe?
I NSTrument [ : SELect ] { OQUTPut 1| OUTPut 2| QUT1| OUT2}
[:SELect]?
:NSELect {1] 2}
- NSELect ?
: COUPIl e
[: TRIGger] {ON OFF}
[: TRIGger]?
VEASur e
[: SCALar]

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

*E3646A/48 ETILDIBE  *E3647AI49A ETILDIHEE
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FA4E YE—bF-A22T7—R-)TF7 LR

SCPI < ¥ KDL

FUF-aTUFR

(FEMIIZ DV TIL, 87—V & EM)

INITiate[ : | Medi at e]

TRI Gger [ : SEQuence]
:DELay {<# > M N MAX}
: DELay?[ M N| MAX]
: SOURce {BUS| | M\
: SOURce?

*TRG

DRATLEEaT VR

(FEHZDWTIE, 90 —T 25 M)

DI SPI ay[ : W NDow]
[: STATe] {OFF| O\
[: STATe] ?
T MODE{W/| VI|I1}
: MCDE?
: TEXT[ : DATA] < 3| A CHENTLFS >
: TEXT[ : DATA] ?
: TEXT: CLEar
SYSTem
: BEEPer [ : | Mvedi at e]
: ERRor ?
: VERSI on?

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

*| DN?
*RST
*TST?
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FA4E YE—bF-A22T7—XR-)TF7L R
SCPI < ¥ KD

WIEaO<T> R

(FEHZDWTIE, =228 M)

CALi brati on
: COUNt ?
: CURRent [ : DATA] < #fii >
: CURRent : LEVel {M N| M D| MAX}
: SECure: CODE <#Hi#l=z— 1>
: SECur e: STATe {OFF| ON}, < SIHfFCHEN =2 — R >
: SECur e: STATe?
i STRi ng < B|AK CHENT-CFF >
: STRi ng?
: VOLTage[ : DATA] < %{E >
:VOLTage: LEVel {M N| M D| MAX}
: VOLTage: PROTect i on

AR ITT—RFKEIATIFR

(FEMILZ DT, 97—V 2 5R)

SYSTem
;I NTerface {GPlB| RS232}
: LCCal
: REMbt e
: RWLock

RERFaTUF

(FEHZDWTIE, B =T 25M)

*SAV {1] 2| 3] 4| 5}
*RCL {1] 2| 3| 4| 5}
MEMory: STATe
:NAME {1]| 2| 3| 4|5} , <BIAFCHEIEAT-AA1>
:NAME? {1] 2] 3| 4| 5}
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FA4E YE—bF-A22T7—R-)TF7 LR

SCPI < ¥ KDL

AT—HZRBEHMATUF

(FEANZDWTIE, 108 X— V% ZHR)

STATus: QUESt i onabl e
[: EVENt]?
: ENABl e < HZHE >
: ENABI e?
21 NSTr unent

[ EVENt]?

: ENABl e < H#h{H >

: ENABI e?

. | SUMhar y<n>
[:EVENt]?
:CONDi tion?

: ENABl e < H#hH{E >
: ENABI e?

SYSTem ERRor ?
*CLS

*ESE < H4hME >
* ESE?

* ESR?

*OPC

*OPC?

*PSC {0] 1}
*pPSC?

*SRE < HZIE >
* SRE?

*STB?

*\WA|
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FA4E YE—bF-A22T7—XR-)TF7L R
SCPI < ¥ KD

IEEE-488.2 ft@a~v > K

(FEMCDWTIE, 120 X—T 2R R)

*CLS
* ESR?

*ESE < A #H >

* ESE?

*| DN?

*OPC

* OPC?

*PSC {0] 1}
*PSC?

*RST

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

*SRE < HZME >

* SRE?

*TRG

*TST?

* WA
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FA4E YE—bF-A22T7—R-)TF7 LR
B{HEIOTSIUTDOBE

BMBEITATSIIVTDOBE

o rvaiE, VE—F AU E TR 5N LTBREEO T2 737
WA ERMZTFEOHETY, Zovs v a IIBEORNMOLEZRNE LT
BYVETOT, 7V —ar - Pl AORMRICSERT T OEEMHEE Y
FHHL T2 TS THA, SEHFEBICT 07T A ON T, 20
BORBEE 7 arBIOE 6®E (7Y r—var - 7ursIn) 28RLTL
FEW, Fo, awr RXFEIOHABLIOT — X AFIOFFEMIZ W T, ZHEH
DAV a—RIAfBOT TSI V77 LR e wma TPV EBRLTL
7ZE,

APPLYy O< > FDfER

APPLY v Rit, VE—h e A ¥ 72— RN L CEREBLHEIC /T
LTLIFHEARBELET, R SR Ya— AN TFTORT— A
VRERETTAE, BREEOH T IVIAA ITREINET,

“APPL 3.0, 1.0”

BKEaITY FOER

APPLy <~ NIIBREBELY 0/ J LT 5K LB FIETT N, ﬁm%zvy
NaeffHTL &, Br DT 2— &%iw%% ﬁ%f%i# ez, TR

m:/t;~5ﬁgumeT FNEETT A & ﬁﬂ%mMﬁ 3V/1A
REINET,

“VOLT 3.07 HAEBEL 30VICERTET S

“CURR 1.0” HMAERAZ LOAILERET D
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FA4E YE—bF-A22T7—XR-)TF7L R
B{HREIOTSIUITDBE

fEEIIxT HIEEDEEERY

BIRIREISE A v —VE2EHT 2 L9 RT3 Beda~r P (1?21 T
Hbpav R )%:ﬁﬁb‘i?“ & LT, B ED W*B’fﬁ%ﬁ&ﬂ?ﬁ@b\fhﬂ

WREINET, Hexd, TEHoO=v 1—5'i1 DIRDAT— A FNEFETT
L&, BREBDTT —  Fa—%HEALRY, BEOT—2HHLET,

di nensi on st at enent Wt FIELF) (80 R )

“SYST: ERR?” T — - Fa—&FHEWMD

bus enter statenent T —XFH e — I ANT S
print statenent T T — - Fa—%FIRT S

KA - Y—XDEIR

BFEBIL, FIH - Y—2EL LT IAZ] (VY7 T =7 ) b HE - IBREPNE,
FNUHEZTRY ET, T 740 T, AR BBIREINES, BREEICHRF
W%FJ%%@%Lt%FAi [ MVedi ate] #ZBIRTAZMERNDHY 9, &

ROV Ea—ENLUTORT— AV NE2FEITTHE, HABNED
K$MA_&Eéﬂi¢

“VOLT: TRI G 3.0~ WRUHEFELNLE IOVICHEET S
“CURR TRI G 1.0” BRYHERLNLE LOAICHEET S
“TRI G SOUR | MW’ B N U =2 L LTEIRT S
“I'NIT” FUH 2T LEBBSED
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B4

BB ITNTSIVTOBE

BEREBEOIOIS S UV EH

SOURce V7V AT ik, 7 a7 IV JEICKT AT A—=F TR LFET, XT
A—=RIR U THERTE L0 7T I v 7T, BREBICERSATVWSH A
BIZE-TRAYVET, UTORE, FHTES70/ 73 7 MN num,
MAXi mum, DEFault &, EJFREEO D > MEO—ETT,
BREBL 0 /5307 ThLExE. CORFBRL TSI I HEEE

JE—bF- 42272 —X-1)T7L2RA

LTLEEY,
# 4-1. Agilent E3646A/4TA/A8AIA9A TR 5 2 U 7 &
E3646A E3647A E3648A E3649A
0~8V/ |0~20V/|0~35V/|0~60V/| O0~8V/ |0~ 20V/| 0~ 35V/ |0~ 60V/
3A 15A M 0.8A 0.5A M 5A 2.5A 1.4A 0,8A
DFAE ]3] DFAEH 1] D EE DFAEH DFAEH DEE
Jog33x245 | ov~ | OV~ oV~ oV~ oV~ oV~ oV~ oV~
FE 824V | 2060V | 36.05V | 61.8V 8.24V | 2060V | 36.05V | 61.8V
MAX {& 8.24V | 2060V | 36.05V | 61.8V 8.24V | 2060V | 36.05V | 61.8V
MIN fi& oV oV oV ov
DEFault {& oV oV oV ov
*RST {B oV oV oV ov
| 7ags209 | 0A~ 0OA~ | 0A~ 0A~ 0A~ 0A~ 0A~ 0A~
i 3.09A |1545A | 0.824A | 0515A | 515A | 2575A | 1.442A | 0.824 A
MAX {& 3.09A |1545A | 0.824A | 0515A | 515A | 2575A | 1.442A | 0.824 A
MIN f& 0A 0A 0A
DEFault {& 3A 15A 0.8A 05A 5A 25A 14 A 0.8A
*RST {# 3.00 A 0.8A 5.00 A 1.4 A
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FA4E YE—bF-A22T7—XR-)TF7L R
APPLY O< > FO{ER

APPLY a7 > FD{EHR

APPLY o= RiE, VE— b+ A U A T2 —A %N L CEREBEAMEIC T 27T
LT HHEZRELET, 120a<r RN THADEE L EERAEECEET,

APPLy {< & >| DEF | MIN | MAX}[,{< &t >| DEF | MIN | MAX}]
Zoavy R, VOLTage & CURRent =2+ RE#lAa&bEEd,

TG LS ENBIERN ST SEBNTHERRIGAIZEEY . APPLY =+
Y RITBEREEOHNEH L Pl I AENFHEIEFLET, e/ J7080
FAENEIR SN TV LR TEDTRWESIE, EfToo—n"3E L E T,
BEIER L OENAT A—F 2R LT REEDEORDVIZIM N muml, TMAX mumi .
F7-0k TDEFaul t ] 2 EETEET, T A—FOFEMIZ OV T, £EF /D
WTELLIPLHERL2ESRL TN,

APPLY 1= RT/RT A —F % 1O UEE LR WIS  BIRES CIXEh 2B LD
BMEMmEHRLET,

APPLy?

EIFRIEE OBEDEBE L BIROREME LI NEDOE, FIHGCHENTEXFY 2K
LEd, BELERT LTOFOL S RXFFN Oy —47 v ATIEINET (3 A%
WICFHNO—HT9),

8.00000,3.00000” (E3646A E7/L)
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FA4E YE—bF-A22T7—R-)TF7 LR
HAOZELEEEOT R

HAOZEELEEMEO<T Y

DBV arTiE, BREBOS ST I SICHERT AEKED L Fizow

THHE L ET,APPLY =<2 |} ﬁﬁﬂ%%7m77A¢ém%ﬁ$@ﬁﬁfﬁﬁ
BAKEOHAZRETI~Y FEERATHE, flrDRT A =2k ZTICEETX
i ‘g‘o

CURRent{< & > MINimum | MAXimum | UP | DOWN}
FBIREEOBRBOBIR L Vel T A TEXET, BFL-VT, HAOEOE
JEME T,

CURRent == Rk, BAERRIN NS H M X T EEGRIC, BFEBOHA
EHLLS TS ASNTAEICERELET,

BI/NT A—FIZH LT, HEOEORDDIZ TMN mum £72/% TMAX numl %
BETXET, MNIZ, R/METH D 10) A FEBELET, MXIE, BRI
FHENCHEHACX3BRORKXEZEBELET,

Flo, Zoa<wr RZ TUP) 721 IDOWN) RT A =2 &2 FEAT5L, HoLD
%ELK@TPﬁ@mva%ﬁﬁéﬁé L HTEET, CURRent :STEP =v
RC, BEEEZRELET, BRRELRRDOEKREBERELBAHHE. BHELZ 5
W ET 5 L FEITm 7 — -222(Dataout of range) 235 4£ L £,

CURRent?[MINimum | MAXimum]

ZOMAEE vy ML BREBEICETES 0 /I LS THLBR LIV ERLET,
CURR? MAX & CURR?M N, ZHEABIR SN TWSHIFH T 1 79 AW R/ BT
LAV DK & s/ MEA IR L T,

CURRent:STEP {< #Xf# >| DEFault}

CURRent UP =< R CURRent DOMN i~ R & AL T B 2 /T 3
VT AEARE L E T, RX—Voawr FilESB LTS EE0N,
AR & B/ Ny FEREIZER B9 A 121X, HEEiiES [DEFaul t ) (ZER@E L £, HEIE
DN IREEIL. FNFE R 0.052mA (E3646A). 0.014mA(E3647A). 0.095mA
(E3648A). 35 iU} 0.027mA(E3649A) T,

CURR: STEP? mFﬁ\iﬁﬁwwﬁwmm“%%%LLif BRI L ~L T,
WEEHIROM T L £, 72 & x0E, BEEA 0.01 DF4A. BB 10mA 721
%Mitﬁﬁybiﬁ;*%W@\ﬁﬁ%imm“%%@m 20 ET,
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FA4E YE—bF-A22T7—XR-)TF7L R
HAOZEELEEEOT R

CURRent:STEP? [DEFault]

RERESATWAHAMBIEOHEARLET, BREND AT A —FIXHME T,
IDEFaul t | (Zd& T, MR B/ N IRRE (BALIZT X7 ) R LN ET,

CURRent: TRIGgered {< % it >| MINimum | MAXimum}

NRUT A TREOW N Y WBRLV AV ET0 T T ALET, XUT 4 TREED
BN U B LUV %{Wéﬂfwéﬁf&) D, FUTRAEL D EHTERICE
féiﬂiﬁ” RUT 4 v TREORE U AE UL, $5i0> CURRent :r«/l
B I NET A,

CURRent'TRIGgered’? [MINimum | MAXimum]

COBEE v R BES e /708N TWAH M) HERL L 2R L £7,
U TEND I//\/Wﬁ 71:77Aé§h(b\72b\i757é.\ CURRent LUV AR L ET,

ROT T T Bt/ AL FMECURRSTEP v R L & §12 CURRUP £7211 CURR
DOWN ] L CH B2 #E s 2 Hikarm L ET,

“CURR:STEP 0, 01"’ FERIIE 2 0.0LAIZRET D
“CURR UP"’ HAER 28N+ %
“CURR:STEP 0. 02"’ PERIE 2 0.02 AIZRET D
“CURR DOMN'’ HAERZ T2

INSTrument[:SELect] {OUTPut1 | OUTPut2 | OUT1 | OUT2}
HTERAFIZ L - T, 220 HAIDNTIEE E¢7ﬁ%%ﬁbif EIRIEE O
X, 2 SOFRBEE L RAINET, INSTrunent =<2 Rk, HAEFEE &
QIR T S ARt L ET, L oo N ERIR L 2%, i oM hEd 7w 7o 3
73BT, %ﬂtﬂﬁ%@?ﬂbiﬁ Faul i?‘ocV) FHA, INSTrument oy FORE
it havr Nid, HARE= < F (SOURce). flliE =~ I (MEARSur e). 1
FOMIE =~ K (CALi brati on) T19°,

INSTrument[:SELect]?

I NSTrument {: SELect} =~ RFE 721Xl NSTrunent : NSELect =~ RiZ L~ T
BUEBEBRS T &R L EJ, Y EIE TOUTPL E72iF TOUTR2) T,
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FA4E YE—bF-A22T7—R-)TF7 LR
A%

4
HNEEEHEIT UK

INSTrument:NSELect {1 | 2}

I NSTrunent : NSELect =1~ R<°I NSTrunent [ : SELect ] #fEIZ L > T2oDH
HNOWTNETr T T AT HPEBEIRL E7, 11113 outputl 23R L, 2 i% output2
IEIRLET,

INSTrument:NSELect?

I NSTrument [ : SELect] =~ RFE 721Xl NSTrunent [ SELect] =~ RiZ L~ T
BPEBRINTVWAIHANEZELET, RERDH/NT A —F—X, outputl OFAEIE
1), output2 DEFAETE 12) T,

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

BIREED 2 DORBEAIOI v TV T A F—TNERETT =7 ML E
I, BT YT e awy Rk, A7 vary BTV RT A J—RiZ 1 HDfEE
WRTG AL — 5@ T2 b ONOERINEST, 7 vary T VAT AL J—F
BT A= —F, TRIGer Y7V AT ADETY, By TV F e awy
ROBIZ ) — RN WEEIE. TRRGger VY7V AT hh2h vy 7N 7 T35 450
LRASNET,

NG A—=F—iF, TBEOA 7V v kAT omBHEhEEELET, HAHDY
A NI, Ay TV I T LB N OREEDOESEIEE L 9, *RSTIRFIZIE, 3
TOHIOH 7 ) VIR EESET,

DT T A M, INSTrunent: COUPl e =~ RZ{HEA L TERE
U bV BLOERN T - XL T 2 o0 Na Dy 7Y 745 5ERR
LEd, BFREREIZ, VOLTage: TRIGgered 2> RiZLkoTH L Fu /oA
NiEiciREshE T,

“I NST: SEL OQUT1"”’ outputl & 3EHR 4 5

“VOLT: TRI G 6" FUJ - LoULZ BV ICERTET D

“CURR: TRI G 3" FUH « brUL % BAICERET S

“1 NST: SEL QUT2” output2 % EIRT %

“VOLT: TRI G 18" FUF - LUL%E 1BVICRET S

“CURR TRIG 0. 7" FUH - LoULE 0TAICRET S

“I NST: COUP: TRI G ON”’ outputl I L WNoutput2 =40 v 71U > 745
“TRI G SOUR | MVI’ MU T ERRHIEBREICT D

“INIT output2 DHF L LT MU HEE NI B L5

BREEL NS
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HAOZEELEEEOT R

INSTrument:COUPIe[: TRIGger]?

ZoMEtawr ML, BREEORER T CHESNL2BEFZELET,
6@ﬁ\mJ©WHﬁJ:MJ®MTT

MEASure'CURRent’>
ZOfEE v R BIREEBNOBRBOHESCHIE SN2 BItaELET,

MEASure['VOLTage]'?
ZofaEavy Rk, EREBOEN T THES OB ELXZRLET,

OUTPutTRACk[STATe]ﬂDN|OFF}

No w7« B— N COEBREBOMEL A F—T AV ERET 4 2—TMZT 5B, b
T %~° ﬁﬁ_owfu TRy 78R (44 ~—2 ) 2BRLTLEE
W, *RSTHFZIE, FF v« E—NETFT 42—k 1,

OUTPut: TRACK[:STATe]?

Zoowy Rk, BREEEDO T v 7 - T— FIREZRWEDEE T, RSN AE
IZ. 10 (OFF) £721X 1] (ON) T,

VOLTage {< &M > MINimum | MAXimum | UP | DOWN}
BIFIEEORIFOEIR L Va7 1 s T ATEET, WLV, HOERKOE
BT,

VOLTage =< Ri&, BIEEIR T2 A & 3 mEHR Iz, EFREEOH S
EHLLS 0T ASPUEICERELET,
it\_@:V/FzFWJitimeuN?%Mﬁ%ﬁﬁfék\%%#Dm
Ebt%fﬁﬁ@mvNW%%ﬁéﬁé:&%T%iﬁ‘w1nmeSEP:«/

CHEETABEEERELE T, BERXFELEISENOERBEEEBLTND
@ﬁ%%ﬁﬁ ET%&%ﬁi7~2&®&mmmmm@#%ELiT

VOLTage? [MINimum | MAXimum)]
ZOMEEa vy RiX BREBOBAAET 2 7T ASTHNHLEBELVEELET,




1
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HAOZELEEEOT R

VOLTage:STEP {< #fii > | DEFault}

VOLT UP°VOLT DOMN 2w RE EQIER LT ERE TR T I 0/ THEET S

WA ELET, UTOFIZSHBLTIEI N,

IR & o/ Ny FRERICERE 975 11, g4 TDEFaul t) IZ3E L 9, MR

DI NIRRT, F A Z A 0.35mV (E3646A), 1.14 mV (E3647A).0.38 mV (E3648A).

BN 1.14mV (E3649A) T,

WRRFEE L LUVid, EEERO M TR L 3, 7= & 20X, BEELS 001 0BRE. A
FEFE10mV 7200 3 7238 U 3, * RSTC L #8BUE | 3/ My FERR OB 72 @ zEa“o

VOLTage:STEP? [DEFault]

RERESRTVABBIROMBAELET, BEND T A —Z3EETT,
IDEFaul t | 12X 5T, J/hofFRe D IRNE ( ALIIARL b)) BELIET,

WoFa sl I 57 A M, VOLT: STEP 2w R& & 612 VOLT UP £/
VOLT DOMN %M L CH 4 V%tﬁ{ﬁiéﬁF’ﬁ&‘:%ﬂ“Li‘f

“VOLT: STEP 0, 01" HEiE 4 0,01 VIZRRET S

“VOLT UP” HAOEEZEMT 5

“VOLT: STEP 0. 02" HElE 4 0.02V I IZRRET S 4
“VOLT DOWN’ HAEE 2T 5

VOLTage:TRIGgered {< 5+ > MINimum | MAXimum}

A/r4/7% EOW N Y HEFRLSVETR T T ALET, NUTF 4 v TRED
# U AEE LV, %fﬂéhf%éﬁf%@ FUFBEL D EHDERRICER
%éiﬂi?‘ NUF g o REEOW U ABE VUL, ##i0 VOLTage =< K
WCIEEI N EEA,

VOLTage'TRIGgered’? [MINimum | MAXimum]

ZOMEYa~wy N, BIET 2 VI AENTOWAH MY TERL VAR LET,
FUHERD I//\/Wﬁ 7H77A§§2}/L1b\fcﬁb\f75'7é.\ VOLT L UL &R LET,

*E3646A/48A © T NV OEE **E364TAI49A & T L DIEE
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HAOZEELEEEOT R

VOLTage'PROTection {<&EE >MINimum|MAXimum}

WETIRE (OVP) B b )/7*&”‘6 BELVAAVERELES, B —2 HITEEN
OVP L~ULaHZ 5 &, WK SCRIZE D EBREBO M AIMVERINET, BEER
%u\@m%ny%%ff%éﬁ, ZLTHh B, VOLT: PROT: CLE =t~y &3
TT5ZLTrYTTEET,

VOLTage:PROTection? [MINimum | MAXimum]

_@WA@:«/ I, BUET 2 S 7 A0SR TWAIBEBERHED Y 7 - UL
IR £,

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

oy Rk, WEEREEREORES A X —T NV ERXT =T M LET,
*RST T, ZOfEiX TONJ ZBRESNET,

VOLTage:PROTection:STATe?

ZOMAEE vy ML, BEERGEEEOREZRLET, BSNDE/3T7 A —H1X
[0) (OFF) £7-1% 1] (ON) T,

VOLTage:PROTection:TRIPped?

ZofMaEa vy NI, HEEGRERRES N v TS TEBY, o, ZRnS Y
TERNTWARTAE T 2L, P y7shTwidiald o) 2R ET,

VOLTage:PROTection:CLEar

Zoawy Rl oT, BEEREREN Y V7 anET, Z0a<wr ROETHE,
H BRI RERENSEI T 2R1OREIZER LEST, OVP R v 7« LU,
WESa 7T AINTOVWAENLELLERA, ZOavy RekBd 50z, H
J1% F%@m@k)/7 RA Y FPREIZTH 50, OVP Y o« L-LaH A
BRELY B EFTSEE Y, £, Zozwr FOFETENZ, HERY — X ZER
T HBEFRELTY FO TR LERNDH Y £,

VOLTage'RANGe {P8V* | P20V* | P35V** | P60V** | LOW | HIGH}
Zoavy R, #iFickoTra 7 A3 N T OEHARIRLET, &
& zIX, TP20V]) F72i% THIGH] %, 20V/1.5A O#iFHICxT 2558+ TH V. TP8V]
iﬁiHOWHiWBA@ﬁI’ﬂTéﬁ%%TTE%%A?fw@%Q)*Rﬂ
T, REFEESRRENET,

VOLTage'RANGe'?
ZofGE vy N, BEBRIRENTWARFEAR L ET, RENL/TA—F
X, 1&$i1///0>£5/\a;’c P8V £7-i% TP3BV], BEE LY VOEEIT TP20V]
F7-1% TP6OV] T,
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kA

MU A

FUT YV —REBRLTED MY TERATIEDIZ N T2 & X, ER
EFEORYH - /X7A1$F&*F®WE%T%KLi¢ EIREED MU HiE
N ODPDEIBENSRDL Tt AR R TETEINET,

o P BEFMEEICNITEEZLLY—RAEBETAHNERS Y 3, BIFEEEBIT
JE—h 4’/5’71—;<zz LNRA(VYZ7 =T ) U HELTERRE N )73%
ZTEY 19,

o WIZ. FBELLENUAS - V— xm UARBHENTHE, ST HHAEERN
LEE) XN 5 E CORRIIEIE A Ebiﬁ‘ttb BEREBIEII N R - R U AV —
2ot LT ORER T,

. %%K\HmﬁmeZV/l%%ﬁbiiImmmme/ A EER LB E
W, BIRSNTZHINIBERIZAE Y T - L ZRRESNE T, — . U -
V= ANNADEE, BFEEEIX S V—73FT M) T (GET) £iE*TRGa <
RESTRMo®%IS, U H - LYLZERESNET,

A - —RDER

BIFREEIC NI e 520 —AEBETLOILENRD D T, U A, ERMEA
JIZH S TWET, BIFREBN A 712> TWEY  UE— R (BT z—

AEDVEy LB, FIT - Y—=ANARNRZERESINTWET,

NR (VT b2z F7)MIA

o NR e MUA e V=REBRTDEEIT, UTOa~vy FEFITLET,
“TRI G SOUR BUS"

o NR - V—REHERLZFZIZ, *TRY NI H ) av FEETLT, UE—| -
A H 7 x2—A (GPIB £121% RS232) L EFMERESY MU A LET, *TRGHE
TEND &, BEMEE SN TV DEEIIRE S REEDHZIZ, NI
Trva BRI nET,

o F7-. |EEE-488 /) —T7EfT b Jﬁ«mnxyk~y%%%¢7:km;of
GPIB A v # 7 = — A B &R NITF2ZEHTEET, Ea—Ly b
Ny H—Rezmay ba—I70n5 GET 75: EHT A LTORT— R AV &
WET,

“TRI GGER 705" (ZN—7F4T N U TT)
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~

;)

NA o V= ZAEBINT ABCFA 2 EICT A3, WA (1) =<2 F&%
HLUET, *WAI o< RRFETEIND &, EREEDR, 33ToORRUTF o7
WHENETTHETRHSTHD, Bila~wr FEFETFLET, L2138 BT
gy RXFFERWEE, TIO NV ANRZTRONTEITENSET, 2 F
O HFBEENETA,
“TRI G SOUR BUS; * TRG, * WAl ; * TRG; * WAl ”

*OPC?( BMEZ TRIEYE ) o~ REZIZ *OPC( EERT ) 2~< > R&RT 5
L MBENET L EILGEEE2R TR ICHRET LI N TEET, *OPC?
gy Rk, 8ENET T2 L, By 772 1) #BRLEYT, £/, *OPC
awy N, BERET 354, SV R LYURZD TOPC) By b (Ey
FO)EEy FLET,

BREE 7

BEig N U AT - V- REBEBRTHBET, UTOavy REFETLET,
“TRI G SOUR | MV’

IMediate 8 F U AT« V—RELTGEIREND L, INITiate 2v> Rizko

TVOAT: TRIGE7 X CURR TRIGOENE HIZ VOLT £7-1% CURR DfEIZHELE

SNET, BIEE TN TEEINET,
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kA

kYA -a<T2 kR

INITiate

IDawy RZL->T, NIT AT APEEBILEST, 20w Rk, NI -
VARG N Y H = ROBE, NI A I ABEREFETEEET, Ei,
NIH « V—=ZARRZOEAEE, NIH - BT RTF L2 EHLET,

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

Toavwy Rt BELENIH - V=20 A4y MaHEE SN, EREBOH
ZBWTCHIN 32 Y VEMED BN T2 £ CoOREEBIELARE L 9, Ziuili.

0FbD 5 3600 M E TOMEA BN TEES. MN=0F, MAX=3600F), *RST T,

B ORI ESNET,

TRIGger:DELay? [MINimum | MAXimum)]
ZORWEDEa v Rk, NIV T oL GBIEE) ZIELET,

TRIGger:SOURce {BUS | IMMediate}

Zoavy FCE, EREECNI V2525 Y —A2@NLET, ZlkoT
BREEIX, AR (VY7 =T ) N FEZIINEERR N VAR £,
*RST T, WA= RUH -V —2ARBRREET,

TRIGger:SOURce?
oG awy R, BEO NS - -2 &K LET, [BUS) 721 [IMM]
ONTRPBIEINET,

*TRG

Zoa<wy R, FUH =R ELTARR (VY7 o7 ) FPUFTEBRBIRLT
(TRIGSOUR BUS) FU A« 72T M LT, P FEAEKRLET, 2=
v REFETTHE, JNA—TFEIT N H (GET) a~wy ReFET LGS LR LD
EREonEd, RS2 OEIEELIT A, £9 SYST. REMa <> REFEITL T
BEEBNY T —h AV F T x2—R T R THEILEZHARAL TS,
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AT LEEITUR

DRATLEEaOTUR

DISPlay {OFF | ON}

IDawY X, 7arh c RARVOTF 4 ATV ADF Y | AT ETELET,
T ARTVARE Tl TNB E HINET « A7 L A2 33, ERROR #
%u%@ﬁV*OD%fﬁ?4%r:ﬁv’@Dif

T—H LB RIZRET & 74z7v4m% EXHERIC A IR E3, UE—
koo ‘/5?7;c~;<75\%1:z F VIR EE ENETD) (Local) F—aFLET,
DISPlay:MODE {VI | VV | II}

BFEEEO 72 ks NPV ERE— RERELE T, V-VERE— T, 220
mﬁ@ﬁrﬁ%féhiﬁllﬁf%~F Sid, 2 oD H A DE mﬁ%réﬂif
V-l FoRE— RCIE, EHNOBERB L OERBF TR IINET, *RST KR, EIR

w%m%r% kileﬁﬁéhiﬁ

DISPlay:MODE?
ooy RiE FETRE— FOREZIR LES, TEH VL E72 VI 2R L ET

DISPlay?
ZOMBEIT NI TS b RN DTF 4 AT VARERIK L ET, 10J (OFF)
FE7-ik T1) (ON) #IEL £7,

DISPlay: TEXT < 5| FIfF CPH £ 2172 30551 >

Toawy RE, ey bk RRAORvE—UEFRLET, BEEBICLHST
FBRENBZDA v E—VOESIT, HE U TYT, ZRUBEOXFIITOHRTH
NEST, Ho~w, BULR, EIagid, BROXFELER—T T MMIERINE
FTOT, XFHVy MIEEEREEA,

DISPlay: TEXT?
ZORAEa~vry RiE, Zur b s RRIEOREA v Y=V EIRLET, 5IH
BFCHENZXFHIELET,

DISPlay: TEXT:CLEar
ZOawy R, 7uay b s RRVERRENTZA v E—-VEI7 U T LET,

OUTPm{OFF|ON}

_@:«/l L EBREBONAYEENEFIIELLET, HABELELTWS L
ﬁrmiw FRMEE ImA T3, *RST T, HKEEIX OFF i272 0 £4,

OUTPut?

ZOoMEE vy NiE, EREEOHIREZRLET, BINHMEIEX, T0) (OFF)
Fio0x m(moff
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AT LEEITUR

OUTPut:RELay {OFF | ON}

ZDavy R RS2 AF I HADE L 1L 9D 200D TTLEEDIREEL T
LET, ZO2200FEF, AV L—L Y b—- RTIANZFEHLET, *RST T,
OUTPUT: RELay IREEIT OFF (272 0 47, BEMIC DWW T, TNk R 2 H L T
HAZGIT 5] (56 2—2 ) 2B LTSN,

BREENS U U—HIHESEHAITIHLOCEE LR AEIE. RS232 1 4
T =R LRV TLEE Y, RS232 [ ONEE =2 v R— X rBEIET DR
ENndH E9,

OUTPut:RELay?
Zoawry RiE, TTIL U v —inBEE 5 oRiEE R L E T,

SYSTem:BEEPer
Zoawy NI, Bblcr—7EE21E%LET,

SYSTem:ERRor?

Zoawy Rt BREBOTT— - Fa—ZVWEDEET, BEEBEOTT —
Fo—ZF, BR20FEOTT— - La— RPEEHETEXET, =7 —F, LAREH
L (FIFO) F R CHRY HaNE T /NGRS N S =T — I s sni-o o —
TT, Fa—nbTXTOTT—%FHAMHT L, ERROR ZHRBA 712720, =5 —
NI VT ENET, I [T — Ao b—U ) (121 X—V ) 2R LTI,

SYSTem:VERSion?

IOy Nk, BFREEICHED SCPl N—Y 3 VEAWE DY ET, KENAE
1. YYYY.V LW IBROXFR T, (Y] 1 IAA—Ta v oEER2EL, V) 137
DEFEONR—Va v &BEEFRLET (&2, 1997.0),

*IDN?
ZoOfEE s N, BREEBOHN XTI EFAM L ET, EREEIL
< TR SN 45D 7 4 —1 REELEF, SO T 4 — RiEA—D 4, 2% H
DT 4 —b NIZREEES 3FRBDO T 4 —N FIIRER (Fiz o)), 4FHD 7 4 —
b RIZ, 3HroFETEINTA—Vay s a— T, 1IKBIEEER ek oW
D77 —hUxT - N—=UaEE 2HBIFIARHA T ety b ON—T g VEE
3frAIE TR b s s TRy FONR—Y g VEETT,
awy RiE, UTO73—<y hOIXFHEIRLET (E XD 4O EOCTHNE
Battr LTSTIZEW),

Agi |l ent Technol ogi es, E3646A, 0, X. X-Y.Y-Z. Z (E3646A &7 /L)

*TST?

Zoflagtavy ME, BREBOZEEQRENVTT A MEETLET, EALTTR
MIASZFTRUE TO) %LL KRTHAUT T ETFZNSOEEZRLET, &
NTTARBRIELIEGEETT — - Ayt —UbERESA T, KEEBIZONT
ORGSR &2 @M L ET,
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AT LEEITUR

*RST
Zoavy Nk, BEEELBRRAREBC) Y FLET, ROFRIZ, Ja—1-
Ama—=hb, ETEVE—F AV F Tz —APDD *RST aav 2 NiZksb, V)

Ty MEOBFEEDOREZ R L TWVET,

v R E3646A @ | E3647A @ | E3648A @ | E3649A O
CURR 3A 0.8A 5A L4A
CURR: STEP 0.052A 0.014A 0.095A 0.027A
CURR TRI G 3A 0.8A 5A L4A
DI SP ON
oUTP OFF
OUTP: REL OFF
TRl G DEL 0
TR G SOUR BUS
VOLT oV
VOLT: STEP 03smv | 114mv | o3smv [ 1u4mv
VOLT: TRI G oV
VOLT: PROT 20v | esov | 220v | 660V
VOLT: PROT: STAT ON
VOLT: RANG PeV(f) | Pesv(iE) | Pev(iE) | Pesv(i)

AT BROEE & EROEEE SR ER T,
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KeE®rREFEITUFR

REREFEaTUFR

BIFEEE 1L, BREEOREAZIRET D TRHEBMEATVIC S DORFEMENDH Y
1, ZOMBEIZE M1 ~ 15) OFSN/MITFLNATHET, Z7r2 b - 2300
LHEHTA2LIICEME QL~5)ICA4mMEE0 S Cr L TEET,

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

Zozwr Rk, BESNABEICEREEORAORELKM LU LT, RLTEN

WCRRTFE SN COTRIEIE, EEEXSRET (29— 3BELZHEA),

o BEBEAVEY F(*RSTa~y R)&1ToThH, AEVILHREINTWVIREI
ERINFHA, WEMEESND &, LEXINDSET, EREHIRIND E
TR URED R E £17,

o REETBHEIC Lo T UTIORtT o~y ROWEE - IMENTE SN ET,
CURR, CURR: STEP, CURR: TRI G, OUTP, QUTP: REL. TRI G DEL,

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

*RCL{1]2]|3|4]|5}
BEDORFMEIIEM I N TOAEREEOREL Y o—1 LET, TEHAR,
AEVAE 1] ~ 5] T HRES N TOVERA,

AE:DISP {OFF|ON} i3, UE—h A2 47 x—R « F— FLHTIE, Bilb
Va—nbTEEth, B—h1 - FT—FiZhb s, ABMIZT 4 A7 LA IREEIL
ON IZFRE &N FE T,

MEMory:STATe:

‘NAME {1]2]3]|4|5}. <slABFTHENT-LAT>:

:NAME? {1]2]|3]|4]5}
BESNEARTFMEICLAHEZEVETES, VE—F - A FT7x2—ANbIE, &
MENTREZEE L~5) #FALCY 2= 3252 LR TEXET, - NAME? [
Gy M, BESNIRFEMEICRAR D L ToNTWA &R &gt 5 H
FCHENT-XFFEZELET, BESNAMEIZARPEHD LY TOHA T WE
BlE, EOIFH (¢ ) BIRSAET, AENI, ONTUINTANTE £9, JGHHILIT
WEHEEANTEEST, AX—RIERATEETA, IWMEBATEHEETS L, =
F—MREUET, FMIZ, MRIERE] (67 X—Y) 2R LTI EEW, FlELITIC
ALET

“MEM STATE: NAME 1, ‘P15V_TEST”

ZRIEIRT LRV E(ZDLHIORT A—FIA T arThb I LitERLTLE
EW), REBICEARINE DS THEREYA, ZHCKkY ., ARTEAEECEET (&
2L, REFESHTREBIEIHBRISLERAL),

93



FA4E YE—bF-A22T7—XR-)TF7L R
BMEa<TUR

BREaA<T> R

IR ORISR OME I DWW T, IEOMEE ) (64 X— ) 2L T 7ES
W, RO e 7T AL 96 X— Y TSN TWET, WIEFIEIZOWTOEM
X, TServicelnformation] #ZML T &V,

BIREEZRET S & X3, OP B LNOCP # ONREEICHRET S & . OVP X OCP
DRV 7L TLENETOT, OFF REEIZRTE L T &,

CALibration:COUNt?

ooy R, BREERICRERKRACEDEET, BIFEET. TR
IREENTWET, BFREBEEZ ATFEINTEHET, TU v F2HLE-TZOW]
WHEZIEZ TBWTLEEN, FRERA > MIOWTHEZ 13 28M L £3 0T,
WIEZ5ERIZITH LMEL 6 v oM 4,

CALibration:CURRent[:DATA] < #f# >

Zoawy Rk, WENIERE T, HAREES ON 128> TWHEAICORMERT
EFET, Zoavwr R, AMRA—F Dbl BRIEZ AN LET, ADE
AMEICH LT, £ R/IMEIE L~UL (CAL: CURR: LEV M N) 28R4 2 45235 D
£, W2, AN SHAECH L THREIE LNV ERREE LV AERLET
(CAL: CURR LEV M D & CAL: CURR LEV MAX), 3-oDiifed BIHARIR L TAD
LET, AUl TEREZL., FTILWREEREZFHELET, Z0%, Zhb
DEBNREREME AT VRS ET,

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

Zoawy Pk, RENHERET, HIPREED ON (22> TV BB ICOAH T
XFEYP, Zoawr R, CAL:CURR 2w R&EEBIZANENDKERA V ME
EREBEZRELET, WERKIZ, 320ORA Y e ADNTAIVERHY 4, £F
g—x R RA 2k (MIN) 28R LU CADLET,

CALibration:SECure:CODE < 5| A CHEN =B = — F >

Zoawy FiZEkoT, BrIiLWRE#E2—RFBRAHEINET, Ria—F2EFT3
i, PR VWER#Ea— RE2HERA L WA EREBOERELMEL FI, WIZHL
Wa—FEAALFET, WEZ—FRiE, VE—h AU T x2—A05 9 HLUNT
ARTEET, FEMCONWTHE, IREOHME] (64— ) 2R LTI,
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WIEEa<TFK

CALibration:SECure:STATe {OFF | ON} < 3| F#F CHE N2 — K >
RIERANZ, EFa2UF 4 - a— FE2FEH L CEREBORELMRRL £7,

CALibration:SECure:STATe?

Zo=mwy NI, BEREEOCRECHREREZMVEDEES, BENDNT A—
21X, 10J (OFF) £721% T1) (ON) T,

CALibration:STRing < 5| H7§ TBH £ 1730541 >

Zha= N, *%ﬁ%LOVT@&EM$%£ﬁLi¢ - & 2, BRRRE

HWOIETER  BREBOY ) TAERER POBRABNTE TS, WEA Y
— L BRAOMT T, MIEA v —V ORI, BREELIERHECLTE

SHERHY F9,

CALibration:STRing?
Zoavwy RiE, BWEA vE—V &G T, SIAFCTHEENRZCFH4IK L
£

CALibration:VOLTage[:DATA] < i

ooy Rk, &E##%éf H 7R E #ONaﬁofwt WOHERT
é’i“q"o Zoavy R, SNBA =2 oA lio72E Fﬁéﬂ\ﬁbiﬁ“ A&
NAEIZx LT, R/ MEIE LUl (CAL: VOLT: LEV M N) #38#IR3 5 LB NRH Y
F9, WL, AN SN EICR L THBIKRIE L-L & g KIRIE UL R L £ 9
(CAL: VOLT: LEV M D& CAL: VOLT: LEV MAX), 3->0id#ed 2EAER L TAS
LET, TRIZE > TEFEEIL, FAILVREEREZFHELES, 20%,. Zhb
DEBN TN A T VIS ET,

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

Zoavy Rk, BESIERET, HIRREDN ON 122> T\ (Diﬂﬁﬂﬂf
XET, ZOawy RiL, CAL:VOLT 2wy F&EEHICAN éifb‘é&ftﬂ“% Ny
EREEEZRE LT T, KRIEFHZ, 3D20KRA > M2 AT IHERH Y 7, ‘iﬁ“
g—xy Rl A2k (MIN) 28R LU CADLET,

CALibration:VOLTage:PROTection

Ty R, EBREEOREBETLRERREAREL 9, 37/%®£ﬁ E]
10 00 £9, IRELERERREORIERICE, RIENFERE &OT%T\Mﬁ
AR SN TWRITIIERY £ A, BIRERITE S #E%%ﬁbf THEFR
AT TINICH L WVEEEEREZEMLET, Zoa~vy FeEHT 501, B
DORIENITHONAZ LICEBLTLLIEEN,
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FA4E YE—bF-A22T7—XR-)TF7L R
BMEa<TUR

awy FORBREILELS>T, WETAHAHAZBEINL, BREBOH N E A X —T1IC
LET,

“I NST: SEL { QUT1| QUT2} "

“OUTP ON
BB AR L £,

“VOLT: PROT: STAT OFF”
RIEZITIENS, BREEOHE#EZ X2V T 1« o2— FTERLET,

“CAL: SEC: STAT OFF, ‘< =z— >
BIE DR AT 5 12X BIREEOH 1127 ¥ ¥ )VEER (DVM) 28k L £7,
BREE S —x2 2 K (MIN) BRIERA > MIRREL £,

“CAL: VOLT: LEV M N’
DVM S FiHa o Il a A LU E9,

“CAL: VOLT: DATA 0, 549"
BIFHEE L TE (MID) ERA > FMZEREL 9,

“CAL: VOLT: LEV M D’
DVM S Fia o - fEa A LU E9,

“CAL: VOLT: DATA 11, 058"
IR 2 I K (MAX) IRIEARA > MZBRELET,

“CAL: VOLT: LEV MAX"
DVM 7o - 7o fEa A L E T,

“CAL: VOLT: DATA 21. 566"
BIFEE 2 BEBEIERERA » MCREL XY,

“CAL: VOLT: PROT"’
BRARIET 28560, HUIRERT= A BEMSIER (O 2HhE TR
L. S RRIEETREIC DVM 235 L 97,
'VOLT] oYz TCURRI #fEHALCFIE(B) ~ (9 &ML, BREKELE
4, {5 : “CAL:CURR: LEV M N
fhoHHICH>NTEH, AT v 7 (1)~ (13) M VIRLTHRELET,
WORETER., HYEEOLHIZ EOREERAREL £, WIETFHIL, 40 7
IR,

“CALi bration: STRi ng ‘< 354 >

EREICRIET 5201k, DVM OFRPEET D E TR T EEN,
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AR TDT—REEIATUER

AVAITT—RAFEFEAT U
EI3ED [YUE—h - AU X T 2— AR (48 —) EBRL T E N,

SYSTem:INTerface {GPIB | RS232}

VE—F - A F 72— 2A%BRLET, —EICAX—TNVITEDS L H T 2 —
AIL LG TT, BREEO THHMRICIE, GPIB A 4% 7 = —ARBRREI T
WET,

SYSTem:LOCal
Zoawy R, RS232 OfERICEREES w— /L - E— R LET, 7rv
N RO FTARTOF—PNEREHAFEETT,

SYSTem:REMote

Zhawy N, RS232 O#ERICEFREBES VT —F - T—FIZLET, 72V
r e RBZALONTROF—HL U E— b - T— RTIREHATE £HA ((Local] F—%
<),

M3 SYST: REM 2w 2 REEH LC, EFREEZVE— K - T— R LTLE
EWV, UT— |k - = NIRRT RWREET, RS2 (M V4 7 = —R2 &N LT
F—H B EZETH L, THEAOKREBS AIEERH Y 97,

SYSTem:RWLock

ZDzavr R, RS232 OEERpICEREER YV E— K - T— FZLET, ZD=
< RIZSYST: REM=Z2+= > REFR L TTH, [Locall F—HLEHTT7 R k- %)L
DFTRTOXF—PMEHTE AL RD RS, REM a~v> RERRD £9,

<Ctrl-C>

ZDavwy RIERS232 A V4 7 2 —R e LTREFOEELZ 7 VT L, X T o
VRO T R CORAT -2 2 FEELET, ZhiX,. GPIBA VX 7 =2 —RA %L
THEITEND IEEE-488 5 /314 A » 7 U FAHL[E L HOTY,
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SCPIRT—HRRX - LIR%E

FRTCO SCP HEEIZ, AT —H A« LYVRAEZFR—OFRTERELTHET, R
F—H R AT AT, HEOSEESRRELY 30DV VRY - S —F 5
LET, Thbb A7 — 5'2 A b (StatusByte) LR F  FEHEA L |k (Standard
Event) L3’ A ¥ | Questionable A7 — % A (Questionable Status) L' A X D 3 7' /L—7
Tdy AT XA+ A [« LURAZTE, D 2 DDOVLIRAE « T —7 508k
SN TNWBEHROBEAKREDOY < U FEREZTEHELET, RA—TVORIC, EREET
HEHENTNWD SCPl A7 —HF R « VAT LhEwr LET,

ARV - LYRB LT

AR R LU RZ LY BREBNOREBEBATIHERVERN LR T, A
Ry b LVREZADE Y NI, Ty FENET, WoltAA NV R By vy
FEnd &, DBEOREBLEEIIHESNET, /X h- LYRZNOE Y X, £
DLIVRAEZO/MER -~ R (Tod 21X, *ESR? X° STAT: QUES: EVEN?) (2 L % 75>,
FFEAAS(Z VT - AT AR ) mwy AL S T I kT HEBI 2 )
TENET, VEY (RS EFET AL R T YT T, AN LUREN
OBy MIZz U7 E&nEFA, ANV b LVURH ’ﬂL“CF'EJ/\*H::I Y R&EFAT
FTAHELE, LVRFICEY FERTWARYE v D 2 HHEL-SITAEHEICSST % 10
HEEAEIRLET,

A3x—TI - LORE LI

A F—T I LD RKIE \ﬁm¢64N/I-V/Xﬁwwkmt/kﬁt_m@
OR #ETL CTH—O&F Yy NITHAINEERLET, A R—T - LY RHFE
A, FIAKL L L FRETT, 44 T . V)XﬁK%éﬁﬂ?VF%%ﬁbf
b, ZUT7SREEA, *AS(Z VT + AF—HR)avy RTE A Fx—T 1 b
VX&&&UT%M&AOkﬁb\4NVF-VVX5W@E/}ﬁ*QS:«/
RickoTrZ U 78RET, A X—TN LYRFRNOE Yy FERDICT B0,
VAENOE y hTHEC LI E v b0 2 E D) #ﬁ’ﬂm¢710@ﬁ
AEIAMERDH Y E9,

BEEREBH DL

BIFEEE O 2 SOFBBEHCIE, INSTrument <V « A7 —H X« LYAXE L
ORI = & Off &« ORfES @Iwwwyvyz&ﬁgiMiﬁusmMuyvy
Xﬁ@W@iINSTrumant VURAFIZBEE L, & 512 Questionable A7 — & & -
LVUAKZDE Y M ISIIKMENE T, IRERS—VIZRRLET,
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ZDEIBRART—H R« LUREEREERNTDE, AT —F R - A X0 ha,
HBEOA R bOX AT THEEBRTAZ LN TEET, INSTrunent LR A
M, ANy FCERSNIZHEAEZRLET, | SUMary LR XX, FEDOIREL
JIH Ol Questionable X F— & % + LR X T,

STATus:QUEStionable:INSTrument:ISUMmary

ARk AR=T -
LoR% LOR%E
B I of
B it 1|
B3
| kfEA
| REEA
REEA
REEA
KA
REA )
> STATus:QUEStionable:INSTrument
LS 9 LAYk L= -
RMEA LUz Loz
ELd: kR |
RiEF INSTLARY k-9 1 |
KIEA INST2A R b-HT)| 2
X EX 31 4
REA EY-3:
KAEFA
STATus:QUEStionable:INSTrument:ISUMmary2 RER
ARV FE S REA
LoR4 LoR%E REA
B E 0 REA
g R 1 W\ KIEA
\ KA
REEA
KA
REA KA
REEA | K fEF
REA
REA
BEE 9 X
E T STATus:QUEStionable @£ v + 13 (=
| Rf&EF
B
KAEFA
KAEA
REEA
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SCPIART—R R+ VAT L

Questionable R F7—% X

ANk A F—=TN -
LR % LoRA
KEA .
B33 HAhnNy 77
REA ‘
KEA
B E 4
KERA
KIER
KIEA
KIEA
A RTF—BR N b
(RfER H$. PES I
igﬁﬁ Loz# LURE
biil
ISUM 13 igg
KIEA KEA
KRER » QUES 3
STAT:QUES?  STAT:QUES:ENAB < {1 > » MAV 4
STAT:QUES:ENAB? p ESB 5
» RQS 6
KEA
EEARD M Serial Poll(SPOLL) *SRE < fif >
LRUE - £ HR=T - *STB? *SRE?
LR % LoRA
BIEET P/ OPC 0
KEA he s
MabtIS— B QYE 2| 2 EHE S
TN RIZIRHFT BT 5— P DDE 3]
RTT5— P EXE 4| 0=-1
aIYYF-I5— p CME 5 — 21_2
KEA -~ > -
BRIZXA P PON 7 22 =4
“ESR? *ESE < fi > 2°=38
*ESE? 24 = 16
=3
=64
2’=128
28 =256
29=512
210= 1024
211 = 2048
212 = 4096
213=8192
214 = 16384
215 = 32768
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Questionable R 7—42 X - LY X4

Questionable A7 —4# R « LY R XL, BREEOTH CERWVENWEIZET 2 F#H%E
BLLES, By b4iE, 77 TCOBEEZBMLES, By 131X, 22o0HN
@ Questionable (I DEEHK T, =& xiE, 2 2O hOWT NP EBEE— R T
HDHHEEE, BAWIZE > THIBEREEIZ 2B &, By 130y (T vF ) Eh
9, VIORZ EFELRELSIZIE, STATus: QUESti onabl e? =< FaXEFELET,
vy 13 AT A, 9. By F BIZENTALVAIE A F—TMIZL
iy 8 A, 3~ F STAT: QUES: | NST: ENAB6 % {5 L T Questionable
HELV VAT A 3T L THE, FBFEEIZ OV T < K STAT: QUES:

I NST: | SUMkn>: ENAB515 % 3%{Z L, Questionable 8&E L VA X & A4 2 —T7 V2 L E
4, 22T, nidl1EE 2T,

®4-3. Ev FEZ - Questionable AT —2 X - LY R4

vy b 10 il E 8
0~3 |KfEH 0 FWIZOICRRE,
4 | B 16 Ty BT —RKEIZR 5T D,
5~12 |KfHA 0 FIZ 0 IR TE,
13 [ISUM 8192 QUES: | [\IST L2 Z BN QUES: | NST: | SUML v~
AH DK
14~15 | A f# H 0 HIZ 0 ITRRE,

Questionable EBEXT7—4 X - LY R#A

Questionable #E[& L 2 2 # i3, 2 >DOHEADEFNFNICHONT, FHLAWEITEICE
THERERMEEL T, &2, outputl HANEEBET— FTHY, FHERER
BEIE, By M1y S, outputl B ARHIZ R > TS FREEDNH D Z
EPTREINET, output2 HAIEE Y F 2 THAISNE T, VY RZ EHARTIZIE,
1w K STATQUES: | NST? #25{8 L £, Questionable #£i&E L VA # #HIT 51
IZ. STAT: QUES: | NST: | SUMKN> LR X & A 3 — T W LTS T8 A,
Hhn%& A F—7 02T 2121, =< R STAT: QUES: | NST: | SUMKn>: ENAB515
EEELET,
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Questionable FEH T - LY XA

Questionable #EE V<V « LA Z X, T LIZ1oFD, 652205V EJ, =
OOV YREE, BEBLIOEROREICET 2GR AR L £9, EESEH
BB TWAEAEIIE Y POy N E BRSEFEICAR > TV EAITE Y
MLy FERFET, LA BEEE LTEEL T D (TEEE—FD ) H
NHBRBICEBRT— FICBITT2 L, By b 0By FIh, BEHAINHE
SNNZ ENFREINET, By b 9k, WERRERKENS N v L2 L xE
HMLET, FHADO VA Z 5B HT L, =+ K STAT: QUES: | NST:
| SUMKN>? #3585 L %9, 22T, niZ1E71%2T7,

BIREE O&IET— K (CV E£721% CC) & HBIT 521X, STAT: QUES: | NST:
| SUMKN>: COND? #25F LEd, 22 Conid s U Tl iz LET . By
M1 BNEDOEAE, HANEEEET—RFTHHILaR"LET, Uy b 0BEDE
Al EERE—RFTHIZLERLET, WiFOvy VOEOBAEL, BELE
TOVWTNLREINTHWRWI EERL, WOy MMEOREIL, EREE
OHANATTHBZ LR LET,

Questionable R7—2 X + AR b - LURANY )T ENBEHE

o *CLS(Z VT « A7 —HFR)avwy REFETLIZEA,

» STAT: QUES?( A7 — 4 A Questionable f <>/ h- LI AF ) o<y FEHER LT,
ARV b LURZZE AT EET LITRA,

7= & 2 1E. Questionable £ X |+ LY RAADAT —H A EMNEDET-E X, 16 2

S E, REREICRENEEL VWD Z ERbh 7,

Questionable A7—A X + A x—T )L - LYREAMY YT EINB5HE
« STAT: QUES: ENAB 0 =t~ F&F(TLIHEA,
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BEARD k- I/*‘)Z’Sl

AL N s UURAT, EEOAY FRBEALET, BASRA I NHDA
NI, aﬁ“/ﬁ&]\ﬁ@%ﬂ 2'\7‘/1\“*%3(:&'7%\ awy REfFTT— L7
FAF T — WELT— AT T—, *OPC2~vr ROETHHY £T, =
ﬂ%@# EOWTINNELIZTNTE, A RX—T - LUVRZEHLT, ATF—H

XA N VTV REDOBEREA N Y] E/ (ESB. ¥ |k 5) i@ ENn
EET A3 —T I s LYRZCVY AT BRET DICIE, *ESE( A X b« RF—&
A e A =T )a<wr REHWT 10 %{ﬁsz/Xﬁ_i%J‘i\ﬁiTo

TR (BYEASXR LYVRARFZDOE Y h2~5) 2k oT, =T — (HEE
@%@5&5)@ﬁm@ﬁﬁ%@i7— ¥ o —|ZE8k SN ET, SYST: ERR?
g REFHAL oI — o —%FHAH0D £9,

K44 EY PER-BEARVE - LYRA

v b 10 #fE E O
0 |oPC 1 BEET, KfTT5I_XCoavr FFOPCavy R
FETe) RETENE,
Fef# A 0 HIZ 0 IR E,
2 |QYE Mead—T — BREBIXH Ny 7 7 Z5AA D &
L7275 'Eb’j?/‘/7/75““f3'7)0f_ F720%, EITOM
4 SETwY FREBIWS NS blo, B LT <y
RIS TWoT2, £7213. 7\&1}7/\/7x75 ]
eI TH D,
3 |DDE 8 FNRA AT —, BNLTTA =T —FIIRET
G RHE LT (B 58EDT 5 —& 5601~ 750 2 B ),
4 |EXE 16 |EM=T— FT=I7-nRELL (HS5HO=T &
5211 ~ -224 =50,
5 |CME 3 vy RexT—, avy REXT T BB AE L (F
58D —FE-101~-178 5 W ),
6 |FfEH 0 HIZ 0IZRRE,
PON EBIFRA, HEBICA XV b - LYOREBREAB S
128 @;})?é VTS, BENAZIZENTHE, AT
L7z,
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BEARK - LORABY )T ENBEE

o *CLS(/ VT - AT —HRA) 2w REETLEES,

o *ESR?(A Ny MEMLRAZ)Yawr REEHALT, A0 b - LYXZIZRE
WEFETLEES,

e ZE, BHEA N N VVRIDRATF—H R WE D & & 284+ 8+ 16)

NS AL, QYE. DDE. EXE DIREEN A LT-Z L3000 £3,

EBEARD A 37—TI - LOREINY YT ENBGEE

« *ESE 0 mi~vy F&EFITLIEBE,

e *PSC 1 a<wr FEHEALTHOLMNLDOBEREBEAFRTL CHIHIRET, BFREY
F N LTBE,

e *PSC 0 2w FAEMALTHOLMNLDOBEREBEAHRTL TCHIBELET. BFREY
AN L THEAR—T N - LIRZITI T ENERA,

ART—RBR N k- LTRA

RF =B R e N ke LUREKE, LORT—H R LRI DIREE
ZEALET, BREBOHAAN Y 77 NTHEL COEREET -2k, X7 —
BRNRAL h e LVRED TAyE—VFH Ev M (Ey F)ItdoT, EHBIZ
BHENET, Y=V LIORINOE Y NI, TyFEREFA, ANV
VAR BT IVTTEE, AT—=HRA N, koY) LURKNOFIETHE
ERZ U7 INET HINY T 7 NOTRTDRA =T (ST 4 U 7REOR
AEEED)BHALARDE, AvE—UAYE Y MNIZ VT ENRET,

RA5. EYFEZE-RT—HRXA-NNA YT - LTRA

vy b 10 HEfE E £
0~2 |HRfEH 0 HIZ O IZFRAE,
3  |QUES Questionable A F—# A « LY AZNDOE s hA3 1 DL

8 |LEEy FERTVA(EY MRS FX—T A LUK
T A X—=T ] [ZhoTWVWBEI &),

MAV 16 |7 XITEFREBOHIINNY 7 7N THEHTH 5.
ESB TEEA R N LD RAFZNOE Yy b 12 kY P&

2 |NTVD(Ey MRS FX—T N LYAZNT [ 33—
TN g oTWnAHI L),

RQS 64 |BRIEENF—ERETRLTND (VU TA-R—N),
HfE H 0 HIZOICRRE,
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ARTF—BX N+ FT - LORANT ) T7ENBHE

o *CLS(/ VT - AT —HRA) 2w REETLEES,

o HEUEA N h - VVRKIZIAEE (FESR? aw L R) EETTLE, AT —H A -
RA R - H=) - LIRFOE Y hEDOHRBZ VT ENET,

T2 ZIE ATF—H AR h - VLYVRFIDRAT—H AxBngbiiz s X, 248+

16) IR S AUE, QUES B LU MAV IRENFHAE L TND Z Enbn 77,

ARF—BRX N A FX—=TN LPAE(UIJIRA-H—EX )N

DT EINBDIGEE

e *SRE 0 =i~y REFITLIZES,

e *PSC 1 a<wr FEHEALTHOLMNLDOBEREBEAFRTL CHIHIRET, BFREY
F N LTBE,

e *PSC 0 2w FAEMALTCHOLMNLDOBEREBEAFRTL TCHIBELET. BFREY
AN L THEAR—T N - LIRZITI T ENERA,

HY—EXYJIRFBSRQELUVIYTIL - R—ILDOER

ZOMREA T 5101%, IEEE-488 —E R « U 7 =X | (SRQ) DENAIIIIGE T
BRECARAR e ar b BT ERETILERLVET, AT —HF R NA A
F—=T )N LYARL (*SRE 2w R ) #EHLT, FOEFE Y FBMELVLO
IEEE-488 h—E 2+ V7 =X MEBEZRETANERINLET, v h6( U=
heP—ER)BRF—=HF R X4 NZEY NEhb L&, IEEE488 —bE A - U
I A NEALA v E—UNAR e oy ba—F I CHBRICEHSET, 0%,
WAz bu—=JF AR EOEGHER—-I 7 LT, - A2 ERLI2#R
EHALET (AT —FRA - L PAOE Y 6B Ty FERTWAHER),
UZZA R« =R By b7 U7 ENDD1E, IEEE-488 'V 7L« R—/L %
R LTAT—HF R« A hEigAHdn, £F, &5y hBRYP—EX U7
T A NEEHLTWAEAL RN b s LR B EFHELHTEESORTY,

AT =B A« NA | oY=l - LURA EFAHTIZIE, IEEE-488 > 7L - R
e At —UHEFEELET, U - LYRZIZMWEDbEDZ L, VLYURINT
Ty NENFEE Y MO 2HERELS ST EFHEIZRIG TS 10EES RS ET, U
T e B—, RF—HZX - Nf K~ eY=wl] - LIZRANDO [ 72X K- H—
ER| By hEABNIZZ YT LET, FoMory M, BEEZTEEA, v
DT« R—=AEFEITLTH, D2 L—F v MOFRELETA,

IEEE-488 M Tid, NRA - oy hua—F - a9 A LEEOMORMMNEIEI N
TWERA, *OPC? 2w REFERAT DL, BB LTI Tk Lizavw 2 K
DFETHET BFEFEICTEET, *RTS, *CLS BLOEDMD 2= R T 5802
UTN e R—= b BFETTEE, Havr ROKTLRIORESBMEINET,
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*STB? Z#{FRALTRT—2 X I\ [ FFHRAETIZIE

*STB( AT —H A « A AT ) a~wy Rk, YU T R— L ERETT, 727
L, ZOa<wy R o~y FERBRICAE SN E T, *STB? =~ R,
VIUTN e R ERIUERERLETN, V7= X - =R By h(Ey
FE) X7 VT ENERA,

*STB? 2+ Rid, |IEEE-488 /XA + A/ H T 2 —AD/ N— K7 2 7 Tl H BRI AL
BENFEFTA, BT ROFETHRET LT W, Zoa<r REETER
FHA, *STB? 2~ REMFEHLTH, N—U  FFEITTCEETA, *STB? a~
VREFEITLTH, AT —H R A kel « LURZII YT SRERA,

AytE—UFEME Y k (MAV) DfER

AT —=BANALND [AyE—=VFHEY M (Ey b4 2FERLT, 740
NA e a2y b —F % UTHID RRICRAFA IV T ERETEET, 73T
DAy T—=VBRHANRN Y 7y hEFTHAH SN ETIE, BREBIC Y N4 5227
T LERA,

SROQZFERALT/AR -y bO—F (2 YRALIZIX

TNRAR T UT « AvE—UERELT, BREBOH Ny 77527 VT LE
4 ({] : CLEAR 705),

*CLS(Z V7T + A7 —=HA) 2w RIZLVAXRV s LR E7 VT LET,
AR =T LYRAZIw AT HRELET, *ESE a~ o R&FETL TEHEAS X
F e LPRE BT N T 7L, AF—H A 34 MIH LT *SRE a~vy» R&E
ITLET,

*OPCH(ENMEET 7=V ) a~y FEEHL., #R2 AN L TRz ELE T,
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AR - VRDETRA I VT EHET HICIE
FRARATUT « Aob—V%EELT, BREEOHAIAAYy 7727 U7 LE
4 (] : CLEAR 705),

*CLS(Z VT « AT —HRA)awy NZED AV b LPRFE YT LET,
*ESE 1 =tvy REFATLTC, AU b - LYRZO TEMESET) By h (B
RO &AF—T M LET,

*OPC?(EMEE TV ) a~vy REEH L, #READ L TR AL ET,
awy FXFFEETLUTCHLEREREEZ 70 /7 L5 L ET, &EZIC*OPC(EIESET)
gy REETLET, 2w R v—F v ARETTH L, EHELS SV - VTR
ARG TBEET) B M (Ey hOAEY FINET,

SUTN e RV LT, AT —=H A A b - LIRZDE y b 51
ARV M) EY NENBFAI LT EERLES, £, *SRE 32 (RAF—HF R+
NA B o A3 —=T e LYRHZ By 5 kT 52 LT, SRQEIVIAAIZXTL
THEFEBLZRETDH LB TEET,

*OPCZ#HEHALT. HANY I 7ICT—2D0HHEZITEETE
EAHIZIE

BE, AR V=TV ADETIRIEFERTLOOKR S BRWHEL, EE
AR N VVRERNO TEEETI By M (Ey FNO) BEHTS5Z LT3, *OPC
awy ROEFTHRIZ, LYRAFZROZOEy N3ty hERET, BHEEBEOH
Ny TZ7HNORA -V — R Ra<wy REETLIEE T, *OPC 21245
CUTEERT By FaEERALTRA v E—UR 0B 00EHETHI ENT
EXFET, L FOPCa~y RO (JEIZ) BITENDENZ, HFEVIEL DA vE—
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Zoawy Rk, BEEEBEOLT — - Fa—5BnEbtEd, BEEEEOTT — -
¥ 2 —70, Hytj( 0@FOTT— - La— RNEHETEET, =7 —iF, EAREH
L (FIFO) FR T HENET BINICEIN DT T — T RONEMI N0 T —
TY, Fa—bI_NTOET —%HAHT & ERROR EHR-NBA 722D, =5 —
D7V TENFEFT ML (2T — A vt—V (121 2—Y) BB LT TEE N,

STATus:QUEStionable? [:EVENt]?

Z®O o FiX, Questionable A7 —H A « 4 X2 |+ LY AZIZHRT L CRIVWEHE
FETLET, BREBIL, LIRXANOEE Y MO 2 EHES ST EEFHEIZHIS
T5 10 EEA KL £7,

STATus:QUEStionable:ENABIle < A %hE >
ZD v FiX, Questionsble A7 —4 A « A 32— 7/1/ LYRZNDE Y FERZ)
WWLET, BIRESWFEY MI, AT —4 R« A4 MNOBESHET,

STATus:QUEStionable:ENABIle?

Z o=y R, Questionable 27— A« A p—T )b« LV RE WG ET,
EFREEIX, A 3—T N LUREZNTEY ST 2Ey hERDT 2 #ERE
B 10 EBAIK L ET,

STATus:QUEStionable:INSTrument[:EVENt]?

Qu&stlonable EBEAR b LR EBWEDYET, BREEE, LYORAYAD
2y O 2EREELDTEFMEICRNET 2 10 #fELIRL, LYRAFZE 7Y T LE
j—o

STATus:QUEStionable:INSTrument:ENABIle < A i >

Questionable B A X — 7N« LY XX DEERELET, TOVYRFL
Questionable ZEE A 2 | « LA FDRFED E v MZ X 5T Questionable 2 7 — %
A LYRAOEEF~Y - By b (ISUM, By b 13) &F T:ET%Z)OEO T 5T
HDOv A7 TF, Questionable 25— 4% Z « LY XA @D ISUM E v R, Questionable
HE AL =TI LRI L - TA 2 —T )V & 72 54 Questionable #E& A <> | -
VIAZDE y FOiRE OR TT,

STATus:QUEStionable:INSTrument:ENABIle?
Questionable & 4 R —7 L « LY A X OEZERLET,
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ATF—RZEMaTUR

STATus:QUEStionable:INSTrument:ISUMmary<n>[:EVENt]?

2 HABEFEEORED LIV T, Questionable FHEE Y~ U - A X b - LT
AOEERLET, WX, BETHEELRFUERD A, nix 1 E£4 2T
3, T1] 1% outputl IV L. 2] 1 output2 ZBI|LET, A b - LIRZE
T RTOA XY MERFF(T v F)THHARYEHO LY A& T9, Questionable
BEF< « A X R LR EFLAHTE, LORFEF IV T INET,

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

FEELI-EEED CVIREEE 7213 CCHRBEA K L £97, [2) MR ENZHA L. BnE
R THEREIT CV #IfET— FTF, 010 iR &N BE1E, Buvabi7-EElx CC
FIEE— FTY, [0) DIEINFHEIT, EEOR DB A 72> TV A0S
NTWETA, 13 PDIRENTZERIL. ZFOEBEBON—RFT7 2 TIEERELELT
WE, nitl, 20 £33 T,

STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABle< 5 2hE >

2 HABFEEOREDHE IOV, Quesionable B <1 « £ x—T L+ LY
AEDMEEAFRELET, HAE, BETHRELRTAIERY ¥ A, 1] 1T outputl

BB L., T2] I output2 #BINL F£9, ZDO LY AFIL, Quetionable &<V -

AR K LVRFDORFEDE Y M Lo T Questionable JE&E L R ¥ DIEE Y~ 4
U-Ey M EYyMLEYERETEDLHWCTDHLDODOYRITT, By M1

21k, Questionable HEE Y~V « f Z—T )L+ LI RHFIZ L >TAR—T I ERDE
Questionable ZE@E ¥~V « f X2k« LY ZAXOE w FOFHE OR TY,

STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABle?
Questionable ZEE W~V « A F—T /b « LY AKX DEHEZELET,

*CLS
ZDavwy RiE, TR TOALR_ b LIRARERT—H 2N f h e LY R A%
JUTLET,

*ESE < H%hE >
ZOavwy R, BEAR R AR =TI LIORARNDOE y FEEIZLET,
BIRINT-Ewy ME, AT —F R« (4 MBI Ed,

*ESE?
COmy B AN b A XTI LYRENOE Y PR LET, &
BRI, LY A X NOZE  h O 2EE RS BFHEI KT T 5 10258 L 27,
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ATF—RZEMaTUR

*ESR?
oYY NE BN R LYORINOE Y FERICLET, ERERT
L YRALANDOEE y FO 2EHEA ST GRHEICHIE T S 10 #EEAZER L £,

*OPC
Zoawy ROFETHR, Zoavy RIEES U R LUREZO [BIEET) By
F(EY RO &EEY FLET,

*OPC?
TDavy ROETHR, Zoavwry RIIHIASAy 7 7ic T1] #IBLUET,

*PSC{0|1}

(%EEKXT FR7UT)ZOawy FXBREARE (PSC 1) IZAT — & X -
A4 LB N N LV RAIOENY A H 7 YT LET,*PSC 0 D& &20F
BIRBRAFRFCHER T —H R e N NEBEHREA R N LURIOFEH~ AT X7 VT
SNFEHA,

*PSC?
ZDawy RiX, BFFEART —F A 7 U TRECH L CTHAEEEZETLES, B
EnBHRT A=k, T0] (*PSC 0) ¥7-i% 1) (*PSC 1) T7,

*SRE < HZhfE >
ZOavry REF, AF—H A - RNL h oA F—T N LIPZRERNDOE Y NEEZ
LET,

*SRE?

IDavwy R, ATF—HA A e fF—=TJb LYRZIX L THAEEHE
TLET, BEEBIT. A3 =T LYRZNTEY FENTZEE Y o 2 #IK
BEAOTEFHEIGE T2 10 EEZ R L 7,

*STB?

Zoavy Rig, AF—HF A NA k- HP=l - LR LTHETEZETL
F9, *STB? 2~ NIy U7« R—=LERUTT, 770, Zoa<wy R
DR~ RERBRICAMIRSLE T, *STB? a2~ RiX, U7/ - R—L LA
ﬁnﬁ‘é%@tiaﬁb\ TUTN e R—=ANBELTH TV R - H—ER] By
F(EvY hB)IFZUTENETA,

*WAI

Zhawy FEFITT 5 &, EREE i?mf@m/74/&k@#m7¢5i(
FEoTmb, BMa~y FEFEITLET, U H - E— RS TIERTE ZtA,
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SCPI EEZDHN

SCPI EEED BN

SCPI(Standard Commands for Programmable Instruments. 712 7' s A RE 722 3 0O 72 6
OFEHED < R )it REEES LOREEEO T OICERET S fu/z ASCI ~X—2R D
e FEETT, VE—h A F 7 2—RA5 N LEBREEO 27T 2
VT DRI PEZONWTI, BB 7 e 7 I TOME ) (T72—V) 258 L
TLTIEE,

SCPl == RiZ, YU —+ VAT AL LTHHALNTW DB E N EARIZR Y £
T, TOVAT AT, o~y FERLEO ) — FERIIAL— FOTICE L0
BITEY, IANSHIZH TV RAT Ml LET, BT, SOURce # 7+ 2
T EAO—ETT, VU—+ AT AIRHTNDEDNRDLNY £97,

[ SOURce: ]
CURRent {<#&HiE > M N MAX| UP| DOAK}
CURRent ? [ M N| MAX]
CURRent :
TRI Ggered { <&t > M N MAX}
TRI Ggered? {M N MAX}
VOLTage{ < EE >| M N| MAX| UP| DOAK}
VOLTage? [M N MAX]
VOLTage:
TRI Gger ed {<#&/E > M N MAX}
TRI Ggered? {M N MAX}

SOURce Xz~ RD— bk +F—U— FTH Y CURRent & VOLTage iZ&2 L~
DOF—T—F, TRIGgered iFFEI L NVOF—U—RTT, a<w /K- F—U—F
ETMLLDF—T— ik, vy () TRULNET,
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SCPI B2 DA

AETCHFEAINDATVK - T+r—T Y k
ARECHEHIND I~ RO T h—<v NI, ROL IR DET,
CURRent {<EF > M Ni num| MAXi muni UP| DOAN}

gy FEXTEH, REOa<Y R (BLO—EHORT A —4 ) BRUF LN LTFD
HMAHTEINET, KFE, avr ROERARY Va2 R LET, Tu2lI
A TGAVEBLLTAILE, va—- MERXoaer FeFRLET, vl T aEw
FL0oTL AT, v EREFERLET,

7= & 2013, FEEoREHITIL, CURR & CURRENT (3 b 1E LWERICR Y F47,
RKEXFTH/NTFETHAFETT, L7285 T, CURRENT. curr. Curr X3 ~_TIE
LWBEXTT, ZHBAOER (CURRS CURREN 2 &) ik, =7 —iZ4 Y F9°,

{} i, 2= RXFINORT A—FOFREZHAET, {} X, 2HEE a3~
RICFFNEE ENEF A,
|ﬁ\3(/]&%%®A7%~5®E%%%E@@iTo
<>k, INTHENTNDARIA—ZIZHR LT, [B2BETA2LERHDLHZ L&
LET, &2, ERROBEIHITIE < > THEATWHWA LDIER/ ST A —H T
BHAEZLERLET, <3, IR awy RXFEINLRES ENFE A, /3T A—
HIUMEERETHDLENH Y T (CURRO. 1 72 &),
NG A=FF[| CHERIBELDHVET, L. XTA—FRL T aThdrZ
LERLET, ZOHE, AT A—FIFIERTETT, F, BHIhD2< FX
FINZEFEENTERA, AT aORT A2 I L THEERE LW E, ER
EBILT T 4V MEZRIRLUE,
gy FO—8iE, [ THEAET, 3, a2~ FOZOESNA T a v Thb
ZEERRLET, avy ROLT Ty g VERSORFEL, vy FHAIKITRLTY
FHA, TRTOL TV araiild LIzme2ha~wy RiZonTix, ISPl @<
RO (7L 2X—P) 2L T IEE N,
AL R e HF U= FETH LD F—T— FiE, vy () TRELET, ~
FA=FLaw s R X —U—=FORGIVIZIE, ZFAEZHALET, 2w R 2
DULEDONRG A =25 LBEE BV BTN TGA—FTH < EHONTUTOXL
PR AR5 R =

“SOURce: CURRent : TRI Gger ed”’

“APPLYy 3.5,1.5"
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SCPI B2 DA

avv k-t L—4
AL R e XU RETAL-LDF—T— Nid, LT L izaar () TRY)
nEL,

“SOURce: CURRent : TRI Gger ed”’

EIaury O E—Y TR TARND 200 awy REXES LA LET,
TIaeryBEHLTANZRDMRICTAZELTEES, 202, UTOaw
v RXEFEERT A E LET,

“SOUR: VOLT M N, CURR MAX'’
it BITFo 2003wy Red LinGe LA URICR D £97,

“SOUR: VOLT M N’

“SOUR: CURR MAX'

BB YT VAT LAOaAv L R 73 25AF, avrbttlanrafERHL
FI, mEXE UToaey RXFHTHaerteIaar el LRNE, =
TR0 ET,

“Dl SP; TEXT: CLE; : SOUR: CURR M N’

INT A—4A MIN & MAX DA
SEXFhavy RORTA—FIZH LT, BHEOEORDYIZ M N mum £7-1%
MAXi mumZzfEETE £9, UATICBlEZR~LET,

CURRent { < & > M N MAX}
BEOBRMBALIEETAMRDLVIZMN mumEEE L TERER/IMBEIZRELZY .,
MAXI umZ45E L CEMEZ R REICRETHZ LN TEET,
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SCPI B2 DA

NTA—EERTEDMEEE
BRI (D) 2~ RIZMINd 22 LIk » T REDART A—Z DEEZRNE D
A ENTEEST ZEZFEUTOavy FIZHABRE STV _XTICHRELET,
“CURR 5"’
WD=avy ReFT45E, ZOEEMOVEDEDLZENTEET,
“CURR?"’
FElo, UTOa<y T, BEOKE THAE ST 2 5/ME E 72 i3& KE & v
GEbEBZ L TEET,
“CURR? MAX"
“CURR? M N”

2O awy ReEHLEBEG, RO~y FHLOISEZ TSI 2
FHOavY FOIGE TS 5 LT 5 L 2% H OIEDRBHITRDINET —
AO—ERHFMERTNL I EBH Y ET, Tz 5103, Mada~y Fe
FEHLES, BPIREEHAID LI LET, ZORUPET SARVWERIT, 2
FHOMABEa~ FEERET DN, TA X - 7 VT EERLHLET,

SCPIaAR Uk 2A—=x—4

EFEEIZEH SN D 2~y FUFFNT <AT> LT TR T LARTRIERY 8 A,
IEEE-488 EOI(end-or-identify) A v E— 1%, <fT>XFE LTHRENAET, Zh
. <BUT > XFORDYICa~y RUFIITRT I 2GR TEET, <&
1T > QRN < BIR > # ANTEHZELAEETT, avy FXFHF—I F—a v
1T, FiZ—h « LeULETOHED SCPl oiv v R« 2% Uty FLET, <X
17> 3CFE, ASCH 10 = — R¢ix 1101 T,

IEEE-488.2 @< U K

IEEE-4882 HMTix, Uk v kb, BATT X, 25— XEER ¥ olies 17
FrHEa Yy FEEETEZEL W ET, o~y R, BICTAF Y 27 (%) T
FU, RXILA4~5HTY, £/, LEa~vr FL 1 o HId#EED AT A—4
BEEINBZZELHVET, 2w R F—U—REEFHDONT A —H LIIEHT
KEh 4, Bkoa<y FE2RYA T, EIanr ) &FERLET, -&xE
woXHicsEd LET,

“*RST; *CLS; *ESE 32; *OPC?”
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SCPI B2 DA

SCPI /NS A —H2 DFELE

SCPIEFETIE, 7ulIh - Avk—VBLOGEA vE—YTHEASNLDI NSO
MDOFT—H « Tx—<v haEHRLTHET,

B NG A —F BMENRTA—Fh b Bawy FCE, B8 (47 av), N,
BEAREE R Y, —RBCER SN TV AT To 10 EEET A2 ERTL 2 LR
T&E£9, MN mum MAXi mum, DEFault & L 57‘;\ BT A — % HORHRRME
BIEARE T, SHIC, HEARAT A—F L & I%%ﬂ@%@ﬁw A. s0) b
fERTE £, %m@ﬁﬁ%f%xTWéFA . EBFREBEIAS S E S
TA—AEHBNCERDET, ROa<w R i ﬁﬁﬂ7% ZEERALET,

CURR {< & > M N MAX| UP| DOWN}

B ST A — & BERST A—Z X, 70l 5 ADOBREMERT HEOBNRE S
TWABESIZER S EST () : BUS, | M), RISFIZxT 258803, BT TK
OV g — MERTIRENET, ROa~<w2 Fid, BRI A—2 2R L T
e

TRI G SOUR {BUS| | MV}

TJu e RG A —H T =)L T RA—HF BH—0 2ffiREEZFK L, EfEONT
IR0 F9, RENMEDIGS ., EFEEEIL [OFF) F721% 10 2% THY £,
REDNEOEES, BREREIT ONJ £7/203 1) 2Z 0B £+, 77— EOHRE
Ve DES L, BREEXEIC 0] » T Z2ELET, ROz~ R, 77—
L NG A—=FEFERALTWET,

DI SP { OFF| O\}

LFFNNTG A—F FFNT A—HZIT T L A ETRTO ASCH XFEAFERTE
iﬁoiiﬁﬁ\%%?flnzgﬁﬁwiﬁ BIRGZIE, o Zgp—h
MWETN - T x—beFERLET, SIRFBEEREXFINCE D HICIE, BIZXXF%
AP 2 ST CAHLET, UTDa~wy FiE, XFHATA—22EFHAL T
WEF,

DI SP: TEXT < 3| A% THENTXFFI >

115



FA4E YE—bF-A22T7—XR-)TF7L R
WEFDOHIDELL

REBHOHEADEFL

TNAL R YT HEMTEHE WDOTHLGPIB AV F 72— 2% L TAEEFOH
NEELEFTAZENTEET, FAAL R -7 TT - AvtE—V%8ZFR->ThH, A
F—HR VDAY 2T = Fa—BI TR TCORTREBEIEETINETA,
WNAR 7 UTIZEHT, BLTOMENETINET,
s BREBOAHN Ny 77 B2 VT Shb,
o BFREELY. LUV avy RXFFEZITRMDLZ LN TE HIRREIZT 5,
o WOAT—RFAV MNE, Adilent BASC #H LT, GPIB A > % 7= — R &L
TTFNRAR - 7 VT EERTDIHEBEEZRLTNET,
“CLEAR 705" |EEE-488 5 1A 2 « 7 U7
o RDAT— AL NI, CitiQWMMSCﬁ@GHBﬂv/F FGA477
EEHALT, GPIB A v 72 —RA& N LTTFNA R 7 VT 2ENT ks
AL TWET,
“| OCLEAR (705)”

RS-232 DERIERFIC <Ctrl-C> LT A E T 5 &L IEEE-488 T /S A X+ 7 U T+ A

TV LRI CEBERETESNE T, TRAA A 70T« AvE—VOHRREIC

FBIFRMEEO DTR(F—4 « 4 —3IF /L« LF 4 )NV Rz A7 « TAVREID
FERET,

FTRTCOVE—h - A HFT2—AREIL., 722 b - RRANPEORANTEE
9, EREEY VEe— MEET LRI, B 3 FD [VE—h - A U F T 2—ADH
Kl MR L TGPIB£7IERS232 A 4 7 2 — ADREBREIT > T T EN,
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SCPI ZERLFHR

SCPI #E#LE R

EIFHEE L, SCPI K 1996.0 fic L L TV ET, ZOBRKB CEREND o~
Rk, BREEEIZSLUTCERTEET, 727 L, Zhbna<wy RZET2
I, AETHEMS 2B 2DICEHE LTV ET, BEShizavry RO
BEOKRFIL, AETTCICHHAL -~ FOBO L EE L TWET,

SCPI ZiEEFA»aT 2 F
PITFoFRIZ, BREEICL>THHAIND SCP FBiFkE A2~y RO—ETT,

DI SPI ay

I NSTrunent [ : SELect] {OUTPut 1] QUTPut 2| QUT1| QUT2}

MEASur e

QUTPut

[ : W NDow] [ : STATe] { OFF| ON}

[ : W NDow] [ : STATe] ?

[ : W NDow] : TEXT[ : DATA] < 5| %5 CHH £ 7= 3CFH >
[ : W NDow] : TEXT[ : DATA] ?

[ : W NDow] : TEXT: CLEar

I'NITi ate[ : | Mvedi at €] 4

[:SELect]?

:NSELect {1 | 2}

: NSELect ?

: COUPLe
[: TRIGger] {ON | OFF}
[: TRI Gger]?

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

[: STATe] {OFF| ON}
[ : STATE] ?
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SCPI ZERLFHR

SCPI ZBFAFEHFAT KR (&)

[ SOURce]
: CURRent [ : LEVel ][ : | Mvedi at e] [ : AMPLI t ude] {< it >| M N| MAX| UP| DOWK}
:CURRent [ : LEVel ] [: | Mvedi at e] [ : AMPLi t ude] ?[ M N| MAX]
:CURRent [ : LEVel ] [: 1 Mvedi at e] : STEP[ : | NCRenment] {< #%fii >| 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 t ude] ?[ M N| MAX]

: VOLTage[: LEVel ] [: | Mvedi at e] [ : AMPLi t ude] {< & >| M N| MAX| UP| DOWN}
:VOLTage[ : LEVel ] [: | Mvedi at e] [ : AMPLI t ude] ?[ M N| MAX]

:VOLTage[ : LEVel ] [: | Mvedi at e] : STEP[ : | NCRenment] {< #%fi >| DEFaul t}
:VOLTage[: LEVel ] [: | Mvedi at e] : STEP[ : | NCRenent ] ?{ DEFaul t }
:VOLTage[ : LEVel ] : TRI Gger ed[ : AMPLi t ude] {< #EE > M N MAX}
:VOLTage[ : LEVel ] : TRI Gger ed[ : AMPLi t ude] ?[ M N| MAX]

: VOLTage: PROTecti on[: LEVel ] {<7EE > M N| MAX}

: VOLTage: PROTect i on[ : LEVel ] ?2{ 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| LOW HI GH} (E3646A 48A EF /LDFA

: VOLTage: RANGe {P35V| P60V| LOW HI GH} (E3647A 49A E T ILVDOEE)

: VOLTage: RANGe?

STATus
: QUESt i onabl e[ : EVENt] ?
: QUESt i onabl e: ENABI e < FZ%hii >
: QUESt i onabl e: ENABI e?
: QUESt i onabl e: | NSTrunent [ : EVENt] ?
: QUESt i onabl e: | NSTrunent : ENABl e < BZhl >
: QUESt i onabl e: | NSTrument : ENABI e?
: QUESt i onabl e: | NSTrunent : | SUMrar y<n>[ : EVENt ] ?
: QUESt i onabl e: | NSTrunent : | SUMrar y<n>: CONDi ti on?
: QUESt i onabl e: | NSTrunent : | SUMrar y<n>: ENABI e < %hi >
: QUESt i onabl e: | NSTrunent : | SUMrar y<n>: ENABI e?

SYSTem

TRI

[:

[
[
[

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

Cger

SEQuence] : DELay {<ib>] M N MAX}
: SEQuence] : DELay?

: SEQuence] : SQURce{ BUS| | M\t

: SEQuence] : SQURce?
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SCPI ZERLFHR

FTINA REHa<T K

PTFoa<r N, ZoEREBRAFO2<Y RTT, Znboz< RiE, SCPI
IO 1997.0 IRIZITEFNTHWERA, 72720, ZNHO I~ Rk SCPl Iz
LU CERFH SN TRBY, SCPA B TERINTWVA TR TOa <y FEEANC

Mo TWET,
JESCPIavT R

APPLy {<7JE >| DEF| M N| MAX>} [, { < B ¥ >| DEF| M N| MAX} ]
APPLY?

CALi bration
: COUNt ?
: CURRent [ : DATA] < %4fi >
: CURRent : LEVel {M N| M D| MAX}
: SECur e: CODE < #Hi#fl=— I >
: SECure: STATe {OFF|ON\}, < =— K >
: SECur e: STATe?
. STRing < 31 A5 CH £ 7= 0575 >
: STRi ng?
1 VOLTage[ : DATA] < ¥%f# >
:VOLTage: LEVel {M N M D| MAX}
:VOLTage: PROTect i on

DI SPI ay
[ - W NDow] : MODE { W] I || VI'}
[ - W NDow] : MODE?

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

SYSTem
: LOCal
: REMot e
: RWLock
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JE—bF- 42271 —X -

IEEE-488 ##LIE$k

V27U 2R

IEEE-488 4 HliE#R

BERAN—FDzF7 54>

ATN
| FC
REN

SRQ

EE

AB TR )T
EF—h oA XTI
P—ER IR
A =T

FZKELR-avwo K

DCL
EQ

GET
GTL
LLO
SDC
SPD

SPE

TFNRAR YT
H&T | E8R
IN—TETRNVH
72— 7 21T <
Q—HN -y 7Tk
BIRT AL R -7V T
SUT N R T
-7

U T IR— L A
=TI

IEEE-488 @< >

*CLS
*ESE < A¥hE >

* ESE?

* ESR?

*| DN?

*OPC

* OPC?

*PSC {0] 1}

*PSC?

*RST

*SAV {1] 2| 3| 4| 5}
*RCL {1] 2| 3| 4] 5}
*SRE < A#hE >

* SRE?

*STB?

*TRG

*TST?

Y
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o~

IS5— - Ayt—>

7 —k, BANEHL (FIFO) TR HanEzd, ROCESND T —i,
BN SN T2 —T9, =7 —%mie k., =737 V7 SNET, Fa—
MHETRTHOTT—wFH AT L, ERROR FRN/ATZICHRY E4, =T —0334
TAHA-NC, BREBRIE—TE2 1EES LET,

TT—BAEREN 20 EBITHE. F2 BN ENLTWAREOTT — (EADT
T —)#, -350, [Queueoverflow] IZEZ#HZ ONET, Fa2a—0bxT—%RIBR
MIRONEY, =T —F 2 —CBIMEMNTHZ L TCEERA, T — - Fa—
HOHT LRI T —BEAEL TR oTEBAIE., VE—h A F T2 —2R
A LT +0,TNoerror] & W 9 JEENIR I E M, 7a s k3% LZNO ERRORS|
BRRENET,

*CLS(Z VT -AF—HFRA)Ya<wr FefERLEY EREsVEy h9dL =7 —-
Foa—NBN7VT7ENTET, =T — - Fa—OHEAELESEL, TR UT
EhET,

AE*RST( ULy M) a<wr ReaEHLTL 29— F=2—3 7 VT INERA,

e Turh - ARV OEME

EIFEE A U T — PEEE— FOBIES 55013, G2 (Local) ¥ —% 1
LT, 7 b SRR EE— FIZRY £,

ERRORS

ERROR HAMAM L6 (ve ) F—5 LT, =5 —4aFRiLET, =
F—F AR n— LT B, ST REALET, COEMLTET — -
Ryt —2 5% R v aarsa— L LET, GOEMLTAL T—LD X
e R R LET, Qo) 2 L TA=a— 2R T 50, T AT LA -
BALTY N (K0BR)BEET DL, TRTOTFT—RN2 Y 7 SNE
j—o
o UE—h fHF Tz RABE
SYSTem ERRor? =7 —Fa—MmbrT7—4%10mALH LT U7 LET,
T —ORRIFKRDO LIRS TNET (=T —FFTH K 80H#HI T ),
-102, “HEL=F—"
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-101

-102

-103

-104

-105

-108

-109

Invalid character

awy NXFHTEARLTN RO E LT, 2= K U RONT A —
ZOHZ# $, REDOLFREAIHTNET,

31 : QUTP: STAT #ON

Syntax error

awy NXFHICEYMEXD RO E Lz, a<wr F ey XOaa OFih
B, ERIH v DRENCERRAN—ARBAINATHVET,

] : VOLT: LEV ,1

Invalid separator

gy RXFHCEDREE Y XFER RSP0 E LR, oy, EIavr, ZEH
AR—=ADROYIZT = EBERALTHNDD, IO ROVIZEH AR EfE
ALTWET,

5] : TRIG SOUR, BUS or APPL 1.0 1.0

Datatypeerror
Ay RLFIICERSTRTA—F « BATREOMY E L1z, XFFNERET
SEATCEMEAHEE LT D0, BIEAEE ST~ S EHPNC T HEEL T0ET,

GET not allowed
g RICFFINTIEZ AV—7FEIT R U A (GET) IXMEHTE A,

Parameter not allowed

RGIENTG A= P FILBEINE LTr, R8T A—FE AT LT~
FA=HERETER N RIRT A—=FEEELE L,

5 : APPL? 10

Missing par ameter

a2y FIZEESNNTNWAE NG A —FOHNEY £d A, ZOvr RIZHLERN
T A= L OEIIHELME) PEESNTHEEA,

] : APPL
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-112

-113

-121

-123

-124

-128

-131

-134

-138

H i

I

| H
Jl
I
Y
<
7
\

e
1 01

Program mnemonic too long
SERFTRE R AT 12 A D LFHN G ea~y B~y AR A S E L,

Undefined header

ZOBFEEECN L CES R RRADERE LR, oY FOBYBARET
HB WMoy RBRANSINE LT, a~y ROEREESERT 25613, E
FEBER BN R AN TH D 2 LIZEBE LT &N,

& : TRIGG DEL 3

Invalid character in number
NI A—FEE LTHRESN TV AETOFICE 2 TR AS0 £ L,
5 . *ESE #B01010102

Numeric overflow
S 32,000 WA DHAEANT A= FZ B RD0 0D E LT,

Too many digits
INECEROKTELDS 255 2 D (AT E 21 XBR< ) BB AT A — 4 BRSO 0 F LT,

Numeric data not allowed
XFHNE/ETRNENRT A= IHENMEEINRTVET,
1 . DI SP: TEXT 123

Invalid suffix
HIENRTG A =B OV T 4 w7 AOWEPFRIETT, 7 4 v 7 ADFKY BRETT,
f5] : TRIG DEL 0.5 SECS

Suffix too long
BB NRTA=ZOYT v 7 AOMEDNETEET,

Suffix not allowed

VT4 v I AERETERVRE AT A= ORI T 4 v 7 APEES AT
9,

5] : STAT: QUES: ENAB 18 SEC( ISEC) 38Ry 7 4 v 7 A TF)
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-141

-144

-148

-151

-158

-160 ~ -168

-170 ~ -178

-211

-213

Invalid character data
XFT — A BRICEDRLTREENTODED, BELEYHRERERN IO~y ZIT
%t U TR T,

Character datatoo long

SFT 5 ORI ET R ET,

Character data not allowed

Bt T A—ZBREEINTOVET D, XFIN T A —ZpEEAT A —Z & 5EE
THULENRHOVET, RTA—=FDOIVRNeF oy LT, AT A —HF - ¥
AT HEFERHLTNDINE I DB L TIIEEN,

% : DI SP: TEXT ON

Invalid string data

W2 XFFINBESNE LTz, XFFNE TN T — IDET I 7 — K
THATHDNE I DR L TS0y,

] : DI SP: TEXT 'ON

String data not allowed

TFFINBESINTOHETN, Zoavy RIXFINEFEHTE A, /8T A—
FDIVRNeF x2y 7 LT, AHRNTA—F - BT HERHLTHENE I DAk
BLTLIEEN,

] : TRI G DEL ‘zero’

Block dataerrors 5
ZOBFEBII TR T H BT ETA,

Expression errors
ZOBEFEEIIEA L ZTAAT EE A,

Trigger ignored

TN—TFELT U H (GET) FRIF*TRGAEESNE LN, N IREERINE
Lizy, RAZKHLTRUH - Y—=ZARBERENTWDLZ EE, NIH - BT RF
LBINTIM 2= RCESHINAZEEEIEBLTITEEN,

Init ignored

INITiate =< RBADSIE LR, T CICRIENEITHFORD, FATTE £
ANTLE, FNAR -2 VT EREFLT, EBITHFOREEEIEL, BFREELY (7
A R JREEICLTLEEEN,

125



-221

-222

-223

-224

-330

-350

-410

H i

I

| H
Jl
I
Y
<
7
\

e
1 01

Settings conflict
BRI 0T T I 7= FBERPIFAT S UE L72h, BUTOIEBEORIEDR
ITTCEEHATLIL,

T

X

Data out of range
BT A=A DN, ZOawy FOFHEBENIZH D A,
5] : TRIG DEL -3

Too much data
XFHNIMAAENZE LT, XFHNORI D OFEBRZTTOICETTEEHAT
Lz, 2O T —[E, CALibration: STRing =~ RTHAETHZ LNHY £,

Illegal parameter value

oy RICH U TR ZBER AT A~ BATENE L, B2 /TA—4
MERENTHET,

5 : DI SP: STAT XYZ ( TXYZ] 135 C¢¥)

Self-test failed

VE—-F A F 72— ANLOEREBOTERRENLTT A MR LE LR
(*TST? 2<2 F), 207 —0fizs, BEEMRELT TR L - 27—k s
THWES, TEATFRA R - =5 —] (129 3—2 ) EBRL TS0,

Numeric overflow

0BT —BBELEED, =7 —  Fa -0l L, Fa2—
NHETT—EWYENRVNEY, =T —EF 2 —GEMERTL LT Ed
N BIREZTZIZTHM, *CLS (7 V7T « A7 —FRA)avwr FEREfTTsL, =
T e Fa—Nr YT ENET,

Query INTERRUPTED
HANRY 77T =4 &2EET5a~vr RRAHERELER, BHARNy 7 725k
Ta<vwy ROTF—ARNEGEENTHWET (BET XX LEXINTERA), BRE A

2320, *RST (VY M) 2= REFETTBHE, WOy T7yBn7 U730
‘i‘g—o
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FTH5E I5—-Avyt—
ETITS5—
420 Query UNTERMINATED

FBIFEEN (L5 (DFEV, AV EF T =—R 52N LTF—FE2%ETBE) 0T FL
ABEENE LB, T F WAy 77 ICEET5a~vy RRATESERA
Tl m & A X APPLY =y R ( ZHIEF—X B4R L WA ) #%E1T L ENTER
AF—=hAVFERITLTCIE— b AU T2 —ANLT —HEmHiAb o EL
F L,

430 Query DEADLOCKED
HARNy 77N E VD ELRVIEEREDT —F 2 ERTHa<wry RBAT Sz
72, ANy 7y BEZR 0 F L, 22~y ROFEFIEIFITINETR, 7
TOF—=ZRERbIET,

-440 Query UNTERMINATED after indefinite response
*IDN? w2 R, o<y RXFHINOFHOMEYa <y RTARTEARY 4
Ao
5] : *1 DN?; : SYST: VERS?

501 Isolator UART framing error

502 Isolator UART overrun error

511 RS-232 framing error

512 RS-232 overrun error

513 RS-232 parity error

514 Command allowed only with RS-232
SYSTem LOCal . SYSTemREMdt e, SYSTem RW.ock (., RS-232 A /4 7 = — AT
LMEHTE ER A,

521 Input buffer overflow

522 Output buffer overflow

550 Command not allowed in local

I

RS2 A v H# 7 x—RA % LTCa<wy REREETDHANI, £47 SYSTem REMt e =
VU REFEITLTIZE N,
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FHE II7—-Ayt—Y
EITT5—
800 Outputs coupled by track system

ZDTT—E, T vl T RPBBEIIA XTI TWABEICH A E T >
FV T LB ELEY W2y SV dRExF EP N Ty
T— FEFT 4= M LR TIERY T A,

801 Outputs coupled by trigger subsystem
ZoxT—E, HOBRTTICHy TV 7 SNTWSIBEIZ N T v - F— e A
F—T MLz SCRELET, EREES T v 7 - - FCEIESE212i3,
ETHOION v 7V o T e R L ide ) £ A,
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FTH5E I5—-Avyt—
I TTFRAEIT5—

CILITAK-IT5—

WDHTT—iL, BEATTAMIIEETHET—m R L TWVET, M. TService
Information] #Z&HRL T Z X0,

601 Front panel does not respond
602 RAM read/write failed

603 A/D sync stuck

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

608 Serial configuration readback failed
624 Unableto sense line frequency
625 1/0O processor does not respond
626 1/0O processor failed self-test
630 Fan test failed

631 System DAC test failed

632 Outputl hardwar e test failed
633 Output2 hardwar e test failed
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701

702

703

704

705

706

708

712

RIELS—

WHTT—F, BWEFIZRBET I T 2R L TWET, FEMIL, Service
Information] #Z&HRL T Z X0,

i

Cal security disabled by jumper
BIFRIEENTO Y ¥ T, MERENT =T MR TOET, BEEL,
BFEBRAFHZZ O —PRE L C BEEENMRES A TWRNI L 2EELET,

Cal secured
FEFIEE O ENFHE I N TWET,

Invalid secure code

TIFEE A R £ R ERR L L5 L L 210, BRECHT 2897 % )
Foqo = FNANENE LTz, BREESRERRTHICIE, RETDH L XIE
Mllztxa 7 4« a—FEERTLILERS D ET (ZLOHELFERTT), R
a— Rk WA OEH T T,

Secure codetoo long
ANLIcEX 2T 4« a— RONEN 12 B2 TOET,

Cal aborted
Ty b REFAEONTUDDOX—F T, TARAR 7 VT RJEFETHN,
EOa—An ] V- MREZEETSL L, FTHOREEFPIESAET,

Cal value out of range
BAEDBIEME (CALI brati on: VALue) i3, BIfEOHIEHERE & HIE PR 25 L TELD
RMETT,

Cal output disabled
HIAOKIERIZ OUTP OFF 2~ REANTLH & REFPIESET,

Bad DAC cal data
67 L7z DAC W IEf#E (CAL: VOLT £ 721% CAL: CURR) 2 & C34, 35 L7=#r L
RIEEBIITERMEA TV IRESINRN I LIZER LTI,
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713

714

717

718

740

741

743

744

745

746

747

748

749

54

755

(6)]
10
H
Jl
I
Y
\Z
7
\

Bad readback cal data

FBEL U — Ry 7 IEE (CAL: VOLT £ 7213 CAL: CURR) A3&PH4NTF, FBEL
7285 LR IE T R AT VIR FE SRV SIZEBE LTI,

Bad OVP cal data

B IEAR E T NN T, B LH LW EEEERE#ERME ATV IZF
FENRNZ EIZEBR LT EE,

Cal OVP statusenabled

WEBERGIEIREEN A X —T N> T ET, WIERTIERIEFIL, BELEEZ OFF 12
WELTLEEN,

Gain out of rangefor Gain Error Correction
DAC 74 > OWEAFIISA TF, A= B =7 2R L2 < 2 Y £,

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 data in location 5
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T7IUr—o3> - A5 A

COBETCIL 200T7 T r—ay s Il I LI0WTHEALTWEYS, Znb
DFuTIhE, VE—h A ET2—REFERLES, ZALOFEIE, ME D
TV —ay - a7 AORBIIENLET, FA4ETVET—F A4
Tax—A YTy LA (69 N— ) 121, BREEOHREICHEHTE D SCP
(Standard Commands for Programmable Instruments) = <> RO IRFIZE S TNE
R

COBFME RTINS 1T LI, Windows™ 3.1, Windows™ 95 & 7- /%
Windows~ NT 4.0 DWFR0RNEEL T35 PC_ETF 2 MERTT, GPIB (IEEE
488) £7-1% RS232 CHERATH LI IZEDINTNETI, RS232 4 V4 7 x—2 [
D77 T AMEE, Windows 3.1 TIXEMEL 8 A, TRO6DOT T T AHlFEES
AL, BfFEWO PC O GPIB A % 7 x—3A « 71— FIZ#& L7z VISA(Virtuad
Instrument Software Architecture) K5 A NAME T, ZOFEICFEHE I TNH T =
77 Af%JgEL<%ﬁﬁ“é&:b;‘fD Windows 3.1 ZfH L T\ A AL lvisa.dll] |
Windows—95 # 721X Windows™ NT 4.0 #f#H L T\ 25 &1L lvisa32.dlll %
c\windows\system > 4 L7 R UIZA VA =L LTREBMLERHV ET, ZbD
v 75 Lk, BEOEHEAT v 7/ CERENEL, BRS A 4 — FORFBETH~E
7
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CéC+++HADTOT S LH

RO CT7urg s, EEMSEARNOEZEFEERLTWET, 2072
T LHIL, VISA HREZZEM L TWABEMT SCPIl o~y REffi4 5 HEL, =
F— e F T BT ERRADFEERLCONET, ERLARANEST — -
Z v BV I OWTOREMIE, TAgilent Technologies VISA User’'s Guide] # &1L T
{IZEWY,

W C 7T Mk, TQuickWinapplication] &5 7= b« XA F4fEH
L TW3% Microsoft—Visual C++ N— g 152 L, 99—« AU - TF /L&
I'Windows 32 application) & \W“H 72y =y b« ¥4 T ZEH LTS CH+ —T 3
v Ax £7-1% 5.0 “C“%Dﬁ\ﬂ“@\ifo %9 Ivisadib (Windows~ 3.1 O34 ) L7213
visa32xalib (Windows~ 95/NT D4 )1 & Tvisahl 77 A V&EF 4T Z VICEE L
T, development ¥ 4 L7 b A7 A —FLTLKES N, ZHE, @
c:\vxipnp\win(win95 % 7z X winnt)\lib\msc ¥ 72 i% c:\vxipnp\win (win95 % 7z X
winnthinclude 5+ L7 Uiz 0 £,

Diode.c

/*Di ode. C

Thi s exanpl e program steps the power supply through 11 vol tages and nmeasures the current
response. It 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 _supply; /* ldentifies power supply */
int bGPIB = 1; /* Set the nunber to O for use with the RS-232 */

| ong Error St at us; /* VISA Error code */

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

voi d del ay(cl ock_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 */

WR—IHEL
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OpenPort ();

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

printf("Instrument identification string:\n %s\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 = vi Printf(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 = viPrintf(power_supply, "Measure: Current?\n");
CheckError("Unable to wite device");
del ay(500); /* Allow output to wait for 500 nsec */
/* Retrieve reading */
Error Status = vi Scanf (power _supply, "% f", &urrent);
CheckError("Unable to read vol tage");
printf("%.4f\n", current); /* Display diode current */
}
SendSCPI (" CQut put off"); /* 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::INSTR". */

/* 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] ; /* Conplete VISA address sent to card */
i f (bGPl B)

strcpy(GPI B_Address, "5"); /* Sel ect GPIB address between 0 to 30*/
el se

strcpy(COM Address, "1"); /* Set the nunber to 2 for COW port */

WA= L
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}

voi d

{

}
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if(bGPIB){ /* For use with GPIB 7 address, use "GPIB::7::|INSTR'
strcpy(VI SA_address,"GPIB::");
strcat (VI SA_address, GPl B_Addr ess) ;
strcat (VI SA_address, ":: 1 NSTR");

}

address fornmat

el se{ /* For use with COM port, use "ASRL2::|NSTR' address formt

strcpy(VI SA _address, "ASRL") ;
strcat (VI SA_addr ess, COM_Addr ess) ;
strcat (VI SA_address, ":: I NSTR");

}

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

ErrorStatus = vi Qpen(default RM VI SA_addr ess, 0, 0, &ower _suppl y);
CheckError("Unable to open port");

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

SendSCPI (char* pString)
char* pdest;

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

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

void ClosePort()

{

/* Close the communication port */
vi Cl ose( power _supply);
vi Cl ose(defaul tRVM ;

W= NZHE<

*/

*/
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voi d CheckError(char* pMessage)

{
if (ErrorStatus < VI_SUCCESS){
printf("\n %", pMessage);
Cl osePort();
exit(0);
}
}
voi d del ay(cl ock_t wait)
{
cl ock_t goal;
goal = wait + clock();
whi l e( goal > clock() ) ;
}
TR LO#EDHY
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Excel 97 D 7045 S5 L5l

Excel 97 B 704 5 Ll

S OEIZIE, Excel ~ 7 1 (Msual Basic 7Y r—<oa U ) CfERk Lin. I
EBRIEHO T 7T AMEAINTEHE IR TWET, A7y R — O LOfE4E
SBLTEREBICEEL, V= — b RSB RTE T I ENTEET, LB
ON_X—U o7 a 77 AFl, BREEOWGTFEOI R —3 2 FOREETRD
LDTT, 20Tl T 55k, V=72 — b MHEEOEEA TR - T, &
FEEOBLAYZOEICEE L CTEREHRARY £9, BKOERR, A7 Ly R
v— FOEBEEOREICFESESNET,

1 WO, XA A — FOREER L7 77T Wi (141 RX— ) OEITHRER &R
E(aER TWET, (Agilent 73— & =51 1901-1214, A —F —-3—Y Z&5-: MUR160, Motorola
ha Co.)
aA_| 8 | ¢ [ o | E [ F [ & | H
1
g Diode | T Dide Characierzation
4 | voltage  Current :: - *
L] .5 i ’||||-"??l ._'_z A
6 0.62 0.01072] |n1s | -’
7 0.64 001891 a1 B
8 066 0,00267 | .o
9 068 o03se| |--F [
10 0.7 004313 ; ~
1 072 00503 |20 [ e
12 0.74] 007630] | o (R .
- . . vl
13 076 0,09388 i g i
14 0,73 0,12%33 g © @ D O g = =g
15 o o o o (= T =] =

0.3 016578
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Excel w7 n&xEL|ZiE, £9 Excd TEVa— LV HBEBERH Y =4, FRA
Za—PHEY LR —EEIRL, arhr—L e VLR y J RAEER L E9, =
Yhr—= e V= ARy YR AT RS Ry I ARFRENET, XAT RS
Ry 7 ADawy RARAZVEAREIRLET, B/LALEZ 27U 7 LT, BIVB3ETHK
Z v 7 LE7, [CommandButtonl] R 7 AMERINET, RF VL EEETDHIZ
X, ZORLZ L ERA LV FLTYUROFERA 7 Vv L, Z&IRLET, 7
TRT 4 B AT T Ry 7 ANRFREINET, TuXT AT Ry
7 AT, I(name)] & [captio] % [Diodel CEE L E T, A4 — ROBFMEHR~
LT ST MMlER L THLHIZIE, B Ad 12 TVoltage] & AJIL., B/ B4 12
lCurrent] & A LET, ¥/ A5 T06] EAHLET, B/ A5 DS ALS £ T
002 T HEABEPLLAENOAHNLET, LR > T /L AI5DfEIZ 0810720 £7,
ZOIED Diode] =7 v ffila AJ1T 2100, BRA =2 =6V — /L R—5RIRL |
Visual Basic Editor 71 =2 & #&R L £9°, Codewindow 7 1 > RUBRRRINET,
135 f\°~gc:§aﬁéﬂm\é%ﬂm % [Moudlel (code)] 7« > RUIZ AT LET,
Windows— 95/NT IO EZE &2 ANT AT, HAA =2 —0 0TV a— VEBEIRLE
T, BV o UL FURERENET, UL S—VDT X R R AN LET,
TDEVa2— L, AV E T2 — A& UTCERER LIBETADICNERT T
DF—N—r~y FERELET, bGPIB=] % [True] 7> lFase] IZ&EL T, B
DA VHE 72— AEERL, BV a—/MIEGENTHBNL—TF 2 [OpenPort( )] &
GPIB 7 RL A RS232 R— M 2EFE L £,

v/ aEETTHINE, Exed DU 4V RUIZRESTC, XA T80l Ry A0
TOETRAVERIRL, v 7242 BRUTETRY 227V v o LET, ER
ILEIIBFRBREAREIZV Y FSL, V=7 3 — hOKEBEBERT v 7 TERNEIE
Shiztg, V—r 3 — Mo EnEd,

BEVOT Iy —a NI EDERTDIZNEREF % [Diode] €Y= —/LZ
Z2FT, BHRITEREBYERICE Y 2 —VICAHTAMLERHLY 3, BB
BETT—RREAELET, v T eOFETHRIZVAT A - 2T —0BBAE LGS,
GPIB R— h PRS2 F— 2 E L HERESHE L0 PCEEEEIL TS0,

WMWF31T:@TB7?AW%@ﬁ¢é%Qﬁ\%V1~W®%E@E§%£E
FTAVLERH Y ET, TRNTOES T, visad2dl % visadl IZEFE L TL 72 &0,
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Diode ¥4 A

' 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 GPI B address.

' To change the RS-232 port, go to the noudl 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 ' Aflag using of GPIB or RS-232

d obal ErrorStatus As Long ' VISA Error code

Sub Di ode_Cl i ck()
Range("B5: B15"). Cl ear Contents
Dim | As Integer

bGPI B = 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 | =5 To 15

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

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

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

0, 1000, power_supply)
SendSCPI " Syst em Renpot e"
End I f
CheckError "Unable to open port"
End Function

W — Uik <
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R R EEEEEEEEEEEEEEEEEEEEEEEEEEIEEE IR EE IR R Rk R Rk kI kI

' This routine send a SCPI

'

command string to the GPIB port or
If the command contains a question nmark,

RS- 232 port.
the response is read, and returned

UE R EEEEEEEEEEEEEEEEEEEEEEEEEEEE R IR IR R R R EE R EIEE R R Rk

Private Function SendSCPI (command As String) As string

Di m conmandString As String
Dim ReturnString As String '
Dimecrl fpos As |Integer '
Di m ReadBuffer As String * 512 '
Di m actual As Long '
commandString = command & Chr $(10)

ErrorStatus = vi Wite(power_supply,

actual)

CheckError "Can't Wite to Device"
If bGPIB = Fal se Then

delay 0.5
End I f

If InStr(commandString, "?") Then

ByVal

Command passed to power supply

Store the string returned

Location of any nul’'s in Read Buffer
Buf fer used for returned string

Nunber of characters sent/returned

' The instrumented by |inefeed
comandString, Len(conmmandString),

Error Status = vi Read(power_supply, ByVal ReadBuffer, 512, actual)
CheckError "Can't Read From Device"
ReturnString = ReadBuffer
crifpos = InStr(ReturnString, Chr$(0))
If crlfpos Then
ReturnString = Left(ReturnString, crlfpos - 1)

End |f
SendSCPlI = ReturnString
End |f

End Function

Private Function C osePort ()
ErrorStatus = vi C ose(power_supply)
ErrorStatus = vi C ose(defaul tRM

End Function

Private Function delay(delay_tine As Single)

Dim Finish As Single

Finish = Tiner + delay_tine

Do

Loop Until
End Function

Fi ni sh <= Ti ner

Private Function CheckError(ErrorMessage As String)

If ErrorStatus < VI_SUCCESS Then
Cel I s(5, 2) = ErrorMessage
Cl osePort
End
End I f
End Function

T0T 5 L0¥NY
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Windows 3.1 HDEE

R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE IR IR R E R R R R EIEEEEE R RS EE I

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

' visa.bas under c:\vxipnp\wi n31\include directory on your PC. This routine uses the
VTL Library to send conmands to an instrunent. A description of these and additional
" VIL conmands are contained in the Agilent Technol ogies Visa Transition Library book
" Agilent Part Nunber E2094-90002.

L R R R

Decl are Function vi OpenDefaultRMLib "VISA DLL" Alias "#141" (vi Defaul tRM 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 viClose Lib "VISA DLL" Alias "#132" (ByVal vi As Long) As Long

Decl are Function viRead Lib "VISA DLL" Alias "#256" (ByVal 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 viClear Lib "VISA DLL" Alias "#260" (ByVal vi As Long) As Long

Windows 95/NT 4.0 ADES

L 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 manual
R RS S EEEEEEEEEEEEEE R RS EEEREE SRR EEEEEEEREEEEREEEEEEEREEEEEEEEREEREREEEEEEEESEEEEEEEESEEEEEESES
Decl are Function vi OpenDefaul tRM Lib "visa32.dll" (instrunentHandle As Long) As Long
Decl are Function viOpen Lib "visa32.dl|l" (ByVal instrumentHandl e As Long,
ByVal viDesc As String, ByVal node As Long, ByVal tineout As Long,
vi As Long) As Long
Decl are Function viC ose Lib "visa32.dlI" (Byval vi As Long) As Long
Decl are 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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ZOFETE, V=T EREE S ZOEREEOERNREBELHALE T, £/~ H#
FRAY 70 BBIRAEE & FIRRIZ, Z OBIRIEE O K FE 2 AR5 - OB SL o FHRIC
OWTHRHLET, ZOFL, ROEI v a THEESNLTHET,

o ZOEFEEOERIEOME (147 <—)

o HIJIHERPE (149 2—)

o BIELEROLVEETS (1635—)
o UE—DFERE (154 3—3)
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EBITE Fa—tI)TL
COBEREEOREOHE

ERZEDIEFOME

BIFIE OEARRFE T L, #lHle L A2 F2EBFRIER L O & A
T5ZETT, 7-101%. LA ERTRER (BIRA A v F) LEF|T L Ak
(ATEEDER ) 2 FF O ESFREEROMREK TF, AR ERESL. Ei=
LAY MO CEERT 2R —CIC T2 L1k » T, B =L AL KT
HikshsBENHEBRBMLET, 74—FR N/?%ﬁ@%i\Mﬁ%@ﬁ%K%*
L., EAEREZRELC, —EOHNBEEMRFL 3, K 7-1 O EHPUERT,
ERIFY =T (7 T A A) T— RCENET S 1 oEHITEHOBE RGO T, :
DFEOFTEIRNIEM SN TV AERERIL., LIZLIRY =7 ERER LI ET,
V=T ERERBIZIZL ORFENHY 9, BE. SEEEKEHEFEERT K
SHEDTHBERAFERE., V=7 EREBAHERT 52 L T,

REGTIFIER m
P_ SERES
ELEMENT
AC 3 .
INPUT ‘ —/)ﬂé
PREREGULATOR L
POWER ~  FILTER Fan] reEDbacc M OC R
TRANSFORMER CONTROL Jy oUTRUT EE
l Tiown
X 7-1. B3 EREE O BRERK
ZOEFEBIZIZ 2 2Oy YRH D, LVEVWERTLVEWEEE, L KN

& Tibmw%m%%ﬁféiﬁ 1 20OV onblt, BEEERN TV - X
ﬁ—w( BERHABESRET, MLV TIA - RATF—ACT 5 &, RRIE
WEDBHD s ET, ZOBEREEOEARERL, ﬁﬁﬁr RO 2w AN
NERIC LABERT v T A v FEFERALTHET, Wiv%y%
TOBEELZMZ DO R REETT,
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BITE Fa—tI)T7L
COBEREEOBREOHE

PEREHI 22D 2 & U =7 FRBEFIZIEER ICmEE RPN H Y | B LA
TEOEACIZENEEIZRISE LET, LD - T, BIfg & BRTOFRE & BRE/S, ho
THERR AN L-EBREE LY bEATHET, 7, &Y vy, & A XT,
Jﬁl%mf“@’ﬁﬂz Z fbé‘ﬁ< [E#R O Bl < b 2 @ ERMEEL A L THET,

DEFIEE T, BELHAGT D 2 L THOERE T DR L - THIE S
irbé) YHH*kﬁ;/ﬁ*t%ﬁ)WJ@c“éth\iﬁ‘o Z OFEPFRAEEL, iﬁ%?*ﬁ@ﬁﬁaﬁ
ZHEERKICEVIRLET, RIEEEIE 7 22 b - SRADLEREZITEDY
T 72 fERET 4 ATV AIGEE LET, FRRIC, ZoRI#EEREIEY €— b - 4’
VETx—ALEFEL T, GPIB BLWNRS232 £ 4 7 x— A %S LT A &4T
WET, U= b - A7 7= — RIS D HIEIRERE & EIREE 5L
B ST ET,

GPIB — —p— - o—+
OPTICAL CONTROL POWER
ISOLATION DISPLAY SUPPLY
OUTPut

RS-232 € - o—-

® 7-2. tFE SN -BREEDERE
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H D %%

BN TEBEEFEE &L, TXTCOREETENA L E—F AR a DB
EB T, LEN->T, M7-83IRENTWA LI, AFZL o THAERN ED
LB L Th ., BENERIZ—EIRZET,

s —
Eout Eour =1
lout = ou =
7-3. BENLGEEEEREE 7-4. BRENGEERBREE

AN 2 EEIRBREEIL, T X TOREREKTH LA v E—F U 2ARTBR L 725
BIFEE T, LR -> T, B 7-4 (R ENTWE &9, BN EEMBREE
I, HAOERAE —EDOEICHEBFT0ILKNELREL TR BELERE LT, ARE
HoOEICRHL L £,

ZOBFEBEOH L, EEBE (CV) T— K, EER (CC) T— FOWT N TEME
HETT, HAHEOT T —RETHE, CVE— NP CCE— RTCILENET X,
RERIRBEIZ R D 9,
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X 7-51%, ZOEREBOHAEEE — F2rR L TCWET, BEREBOEBERIT, R
=Rc THHEMDO LEITTICMBELET, ZOEMRI. BAEELHAIBRIE
JERRTE & B EICE LS RBAMERLTVET, AR PR LV bRELA
HE,BREELY LERDNNELSRBOT, HAOBENMEMIZNEBEET, LizhHo
T, BFREBEIIEEET— FIZRoTWA EEFENET, & 1 0AROEIE
(Rg &) leiyE < . HAEEITEERREMEIZR Y . HAERITERZR EM L
DHELS D ES, ZOLHRBEIZITL, EREBIIEEELEE— FZR->TNT, &
REAEMMAERY 2 v MEE U THRELET,

Vs = Voltage setting value
= Current setting value
Rl oad resistance
perating Lin

7-5. WO

AR PR LV H/NhEL DL, BERELV LEENNELRZOT, HHIE
WSENIZSI B E T, LT, EREEBIIEERE— FIZR-> TV ERBLS
NET, B2 OAFMOEIULEAVE S, HERETEBEREM L Y bR 20 .
NERIBRREMIZ2Y £9, BREBIEERET— FZho TWT, EERE
EAEEY I MEE LU THEL £,
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CV TH CCTHARWEWEE— NIZAD & EBREEFFHE T RWIREBIZR D 97,
ZOE— R, BT FRERRETYT, ZORBREREL. TiKT A o EBENT
LV B TR BEICRETAZENH Y 9, FHERGEREIL, BREACRA
LET, &2, RERBERAT v 7HIZHABPREEI N TS E, HAh=2rT
VPR ERFEMANIL, BRY Iy MREBETINVCEELE T, HOBEED
LRGPz, BFEEEIIHABRET— NCRY £T, HAZERK LIZEO CV 6 CC
~DOBATH 2 B2, R EERENBREIANZ AT H 2 L8 1,

RERES

PRABAY 72 IR AETE 13, Mins - Eom o BRI E B BN W REE T, EaREm A
HLFET, EEOBREBEIIH A5 CEICAR ., A XRAL., W/ EE o1
V—Z 22 Lo CTHRBRSTALET, piE @ T — FEE /) A X, %BEE=
By = RER A XEMNEERET, I7-60, =€y - T— REEHE— FIZEB
B A XPROBEIEE S - ERK T,

WHET— FBIE/ A X, BERKICEFRT ) v vk s HAL 4 X
NHMERESNET, BFEE T, ZOmMFOENRELD TERSIZ O THET,
U — FROEFNZER 2, EBREEORRBERZ EXER R S0/ A XFEML
BELCERIETIUE, 2 b oEMELS BRI E 9,

IEY T NER A R, EHICBEGR T ABERERRER CEEE 2D L
N0 ET, EREAEER S BRI IHEE, KLV T A VBRI ERNSH 15
FoEIZHNE T, B~ A L E—F U RL, A E—F R L o TEH
ENTBROTBNESEMOBIEET2RAEIEET, ZOREBLE/NNBIZINZS T
DI, HI T A2 T CET A 2 LN TE ET, HOBTFEHTERL W
BEAE, #Hi~o( E—F 2z, AL EBEELZFEBRT L0 OB A~ R
AV E—F L APMETYT, BN EMEERLARAVEES, 2T - T— ROER
/A R LEERECR D FEA,

AMEEETH L, HALERLES, ARSE IO T, MAERIE. B~
VE—H VA RICERTAIHABEOOT BT 2BAEIEET, Bl 15
UAYOETN Z OBPEFCEMES N, EERETENMERLET, TEAETFAN
T Ty T UAYERERT LI LI, BEETEIIENCRY T, A
sz U E— Y — MRrEERT A L. AU — FRTO Y — FIEFOHIE =
nEd,
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NORMAL
MODE
NOISE R
—O—W .
<5mVpp*
<0.5mVrms* OUTPUT
OUTPUT - <8mVpp** TERMINAL
VOLTAGE T I <1mVrms**
COMMON
MODE
NOISE
<1.5 uArms
*E3640A/41AI44A E T )L

**E3641A/43A/I45A ET )L

K76 1Fy - E—REBAEE—FIZBTA/ 4 XFEOERERER

MESROERDPHA LT LEDL S ICAMPRBIIE T DL, Ty 7 Ty T U
AXYDA L7 H A LBREBOHNA &7 50 ANFRET, AT CRRRE
BELABFEAELET, BREEE LT, AWEROE LR TRDOSINDHEHT

T, AR CRBAZ(ENTREINDEE.

Z DX ) AR EE B AR/ IS

LRBOFEX, BRGNS W a T o 2 BREE LW, AT I

BET S Z & TP
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U\Thﬁ\lo@a@t HEOERIZARY £, ARTHABEEZELICIE, FEEERE
ELENLENHETOUNERDY £,

it 51 5t
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?EJ?%%VJ LR6ND LY bRELEFHNEREFEL ZENTETES, AN
BT, FEREEOHNEROGF T, FEREEOH T, MHICHRETE
9, 1 SOERE %“‘mhjjj EoFEAE HNOHDEEICREL, b ) —HOER
HEIIHABERDOTNCESRD LOIERET HILERH Y 9, HABERE
A TT OB imeazjlbtﬂﬁ%1ﬁfu L. b)) —Ho&EFREEOHNZHELIAR
é‘i“(“u”jjja?r%Tj‘ L) —HOBFEBIITEEIDEOLTE LRV, GFHAM
BT OICLERTERHERO O 245 L ET,

153



F78 Fa—+rY)TIL
JE— FRE

) E— bERE

Y NROEWHC T, LRI R, A A R (L S B B
B0 E. WABEOEALOMEE & HIET 2 BAOBRERIL, H)= 7 4 L Al
T,

ASYMPTOTIC LEVEL I R

|~
-
| E,= NEW Egur
|
. Eour - —— TC = R Gy
L G
CD = ‘o § — + — — - E4= INTIAL Egyr
I R -E
— T le omise ThE = R CoLoG (B
E R | R L0 e( ILRL-F » )
ouT |
| |
o} ! |
e — — —1,NEW Egqy |5 REACHED
o L — — {,NEW Egyr IS5 PROGRAMMED
EQUIVALENT CIRCUIT
FOR ty<=t<ts
X 7-7. inEEE - LRERE (£28%)
7-8 1 BIREEN EHICREESN TN SMEIE & BT OME &

RLUTWET, BIOHARHEESND L. Hjjjihtgi LWMEL Y HEWZ & 2 ER
SEEFARAROER AR LT, &BXE I, BV I v ME, EERHREEO NN
TR D ECEIIFAREL A I L ET,

ZOEERN X, HAia T o Co E AN R, 2 WFNIHE L £, Lﬁﬁ\o
TOHLWHAEEL Y bEWERSHRES D & HAERFER R CL & &bz
LoV | R ZAD - TEBIC EH L E9,

ORI ERB, TR ESATCEE V- VVIZET S & EEEBIERIRE

OFEBEAER L, B2 —ECHRDBET, LEB->T, H7-8IIRENTNHR
EEATAE., BRBILEON ERVIRREZRDOD Z LR TEET,
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JE— FRE

B E O 5% FHEHUER AR 0 DT RN E . HITEEI Coll, DF
B TR Lﬂb(i WWHRESRTWAEE), TR=CoE, -ENIN 12720 4 (k
5% B TR R e AR ),

TC - R_Cp

M
[
-
o
o
c
=
|
=

— — —E,- INTIAL Equy

E,= NEW Egur

E
ouT Te SSTTRsFALL TIME = R_GoLOG( Eq
| | ~ z
I } ASYMPTOTIC LEVEL - 0
S N
EQUIVALENT CIRCUIT | L — — i, NEW Egy 15 ACHIEVED
FOR 1, <t<i, L —— 1, NEW Equr IS PROGRAMMED

X 7-8. ISEEE - TRRHRE

X 7-8 i3, BIFILE NS TRICE Eéﬂf%éﬁA_\Mﬁ ENRLEELVEELY b
BT & A IRERS R LT, BRI A 5 W52 2R L TWET, il
mﬁﬁbﬁﬂﬁ%%@ﬁ#%@ﬁﬁméﬁfé:tu@wmf\Mﬁzy?yﬁu
BT E NEBERIR (19 IC L > TCLMHB T2 LN TEETA,

EREINFZH LOHABEICET S & EABEITEAR CTIgCo DA — T 2%
@ﬁ%ﬁ%mﬁ%bf\hTéktbiﬁ EAMBER SIS L, HAOBEITA
BT LET,

L FEEHE I E SRS OMREIZ L o TRE S v, TRREIIEE., B
:/7/%@mﬁ%%ﬁ¢677?47&in/l#&wt@\Hn%@%ﬁ&
EIEE, TRLY EROFNEHIZRD £,
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DI D~AS— IR EEA TR SN TV ET, 2 b oA, BHAR4HER
L. IBEHENS0~4A0CENIFHECHIESN TWET, ZOMOFEHEOIEIZH S
Rl (MEREIRH SN TV ETHEE I SN TOVER A ) OFEIE, T2 M ERORG
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FT8E f+ K
THEeERR
WH- L
M Ee Bk
= 8-1. MEBEMLER
INTA—A E3646A E3647A E3648A E3649A
HAER fELroY [0~+8V/ |0~+35V/ [0~+8V/ |0~ +35V/
(@0 _C-40_C) 0~ 3A 0~08A |[0~5A 0~14A
ELrY [0~+20V/ [0~+60V/ |0~ +20V/ |0~ +60V/
0~15A |0~05A |0~25A |0~08A
el I <0.05% -+ 10 mV (177 2 1% <0.1% + 25mV)
12rRen LS )) i <0.2%+ 10 mA
Y— RNy ol EIE <0.05% +5mV ( {7 2 1% <0.1% + 25mV)
© 73\"5’{( e +(2@725J£’—']\5) i <0.15% + 5 mA ( {1/ 2 15 0.15% + 10mA)
#EMEC LT GPIB &
)%3232 DA
)
U TLEEUV/A4X WBHE— |<05mVims [<ImVrms & [<05mV rms |<IlmVrms &
(KAt 2 Lavga | FOEE |£ 5mVpp  [8mVp-p L5mVpp |8mVpp
&\mﬁﬁ%%ﬁﬁﬁH%ﬂZLﬁ,g <4 mA rms
L7288, 20HZ ~ 20MH2) | 'y s e
aE . <1.5UuA rms
e =N, ]\“Oj
BREEE, BT <0.01% + 3 mV
HHFA AT ) Ei <0.01% + 250 UA
51 LB, EIE <0.01% + 3 mV
A7y b & <0.01% + 250 UA
HEMEE EIE <5V
B <1 mA
)— Ry o fRgE BT <2mV
R <1mA
702 b - INRILERIERE AR 10 mv
£ 1mA

W pepr D AHEIT, AR, 25°CTRERE Lz, 1Y +—AT7 v 7 LI2Re

DHFRTY,
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108 5 2 B T
/\%1775‘%4:1%\17’\@(% WEZDA~D ) HAEFROE(EIC, HF125 15mV BL
WZ[B1E 5 £ CORMIL, 50p BT,

5% E B

GPIB £721X RS232 f > # 7 = — A %4 L CVOL.Tage £7-1X APPLY =~ &5
ELTI% T 1% 55 99% ~ (5 B WMEZ Difi~ ) HABENE(LT 2 £ TorRIT
90U B A T,

OVP RBE. t(HAFE+AT7 &Y M)
<0.5% + 05V

TOT 4= 3 VR OVP#“E?&‘\‘%E‘E LT AT Lk 2% 5
U EEMN 3V LI EOHA T <1.5msec
YU RN 3V ﬂ:{ﬁﬁmiﬂ/\ <10msec
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T DD
Z DD
= 8-2. ZDH4FE
NS A—%H E3646A E3647A E3648A E3649A
HARELUD KLY |0~+824V/ |0~ +36.05V/ |0~ +8.24V/ |0~ +36.05V/
$§kﬁiﬁ$ 0~ 3.09A 0~0824A |[0~515A 0~ 1442 A
)

FmLyY |[0~+206V/ |0~ +61.8V/ |0~ +20.6V/ |0~ +61.8V/
0~1545A |0~ 0515A |[0~2575A |0~ 0.824A

OovP 1V ~22V 1V ~66V 1V ~22V 1V ~66V

) E— MEHEES

EBIEET DR NP o N

=P AR BMEROENNBH 2O T, + O U — R T 1V Z8d 2
T, R EMY ZNE L TR E N,

BB RO EEER P BAM U — FEROEBEEETE2Z L3IV
TLIEEW,

BERB. t(HAR+F Tt )

305D+ — KT v FHEDLCHEY DWH | Y — Ry 7 DRKEN
& JE <0.01%+3mV (1)) 2 TH <0.02%+5mV)

& <0.02%+ 3 mA

REM. 2(BAR+F 7ty b)

1O T 4+ —27 v 7%, TAW. ©7 1 v, ERAMEEE T TOHOE(LIL 8K
Bz RO ET,

E JE <0.02% +2mV

E O <0.1% + 1 mA

HABEA—/\—a—+

RUCBIRO A - FE 113 A ZRFICH AR IV RFMIRES N TWAESE, 11 +
AN = MRV EBRAD I EEH Y FRA, HAHIEN IV DL EIZRREE N
TWAEE, A== a— R MIEELEEA,
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®8E £ &
Z Dt DFE

TSV EE
SCPI(Standard Commands for Programmable Instruments : 7’7 7' L Al §E/R 3B O 72 %
D=~ )

REREAEY
A FPRRREARERIRAPRIEIL 5 2H 0 £

HRINSKIERERE
14

H R FOME (RKR. v —IFND)

Mgk ST WERREFEH LT, BT (+) 2B (+) (CERT 25 E .
EITHAMT () ZBHEET () CERT 554815, DC60V,

BRI TWAEKBREFEHL T, mt%%cw%@m%%tﬂﬂﬁﬁﬁé%é\i
TR () RN () ICEE R T 535813, DCx240V,

BRANER PCHR—FED 2 DODRA vy FTBIRTEET, )
std 115 Vac + 10%, 47 ~ 63 Hz
Opt OE3 230 Vact 10%. 47 ~ 63 Hz
OptOE9 100 Vac + 10%, 47 ~ 63 Hz

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

wOA
77 AREH

E{ERE
TIVERRIIT0~40C

RERE
BB T -20 ~ 70 °C
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T DD
REEH
REST AV, (BYLE 2 OBRECENAICHRF SO E T, B RMERHEE 95%,
e RERR 2,000 A — FVTEWET D L S IEEFSITWET,
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Service Information

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

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

Operating Checklist, on page 167

Types of Service Available, on page 168

Repacking for Shipment, on page 169

Electrostatic Discharge (ESD) Precautions, on page 170
Surface Mount Repair, on page 170

To Replace the Power-Line Fuse, on page 170
Troubleshooting Hints, on page 171

Self-Test Procedures, starting on page 172

General Disassembly, on page 174

¢ Verification & performance test procedures and calibration
procedure

Recommended Test Equipment, on page 175

Test Considerations, on page 176

Operation Verification and Performance Tests, on page 176
Measurement Techniques, starting on page 177

Constant Voltage (CV) Verifications, starting on page 179
Constant Current (CC) Verifications, starting on page 185
Common Mode Current Noise, on page 189

Performance Test Record for Your Power Supply, starting on page 190
Calibration Reference, on page 192

General Calibration/Adjustment Procedure, starting on page 193
Calibration Record for Your Power Supply, starting on page 198
Calibration Error Messages, on page 199

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

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

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.
See “ 1dAYAITUC™EIEIC...C»CAC»Ceéica” on page 20.

Doesthe Power Supply Fail Self-Test?

O Verify that the correct power-line voltage is selected.
See * 1d&Y&EiIUC™EIEIC...C»CAC»Cteica” on page 20.

O Remove all load connections to the power supply.

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

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

Standard Repair Service (worldwide)

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

Express Exchange (U.S.A. only)

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

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

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

¢ [f 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.

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

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

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

¢ 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

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

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

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

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

¢ Secure the container with strong tape or metal bands.

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

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

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

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

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

¢ Use a conductive work area to dissipate static charge.

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

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.

¢ Use only anti-static solder suckers.

Surface Mount Repair

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

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

To Replace the Power-Line Fuse

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

170



Appendix Service Information
Troubleshooting Hints

=1
—h
o
=
=
Q
=
o
>

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%-digital
multimeter.

Unit ReportsErrors 740 to 750

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

Unit Fails Self-Test

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

Bias Supplies Problems

Check that the input to the voltage regulators of the bias supplies is at least
1V greater than their output. Circuit failures can cause heavy loads of the bias
supplies which may pull down the regulator output voltages. Check the
voltages of bias supplies as tabulated below.

Table A-1 Bias Supplies Voltages

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

Some circuits produce their own local bias supplies from the main bias
supplies. Be sure to check that these local bias supplies are active. In particular,
the ADC (analog-to-digital converter), ac input, and front panel sections have
local bias supplies. Always check that the power supplies are free of ac
oscillations using an oscilloscope. Failure of bias supplies will cause many self-
test failures.
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601

602

603

604

605

Salf-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 U17 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 55h and AAh checker
board pattern to each address of ram Ul1l. Any incorrect readback will cause
a test failure. This error is only readable from the remote interface.

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

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

Cannot calibrate rundown gain This test checks the nominal gain between
integrating ADC and the U17 on-chip ADC. This error is reported if the
procedure can not run to completion due to a hardware failure.

172



606

607

608

624

625

626

630

631

632

Appendix Service Information
Self-Test Procedures

Rundown gain out of range This test checks the nominal gain between the
integrating ADC and the U17 on-chip ADC. The nominal gain is checked to
+10% tolerance.

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

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

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

1/0 processor did not respond This test checks that communications can
be established between U17 and U7 through the optically isolated (U9 and U10)
serial data link. Failure to establish communication in either direction will
generate an error. If this condition is detected at power-on

self-test, the power supply will beep and the error annunciator will be on.

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

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

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

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

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

Table A-2 Recommended Test Equipment

Instrument

Requirements

Recommended Model

Use

GPIB controller

Full GPIB or RS-232

Agilent 82341C interface

Programming and readback

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

capabilities card or equivalent accuracy
Oscilloscope 100 MHz with 20 MHz Agilent 54602B Display transient response and
bandwidth ripple & noise waveform
RMS Voltmeter 20 Hz to 20 MHz Measure rms ripple & noise
Cable (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 Agilent 34401A Measure dc voltages
Accuracy: 0.01%
Electronic Load Voltage Range: 240 Vdc Agilent 60503B Measure load 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)?
(1.6 Q, 300 W/8.0 Q, 300 W)3
(25 Q, 300 W/75 Q, 300 W)

Measure ripple and noise

Current monitoring
Resistor (Shunt) - Ry1

(0.01Q, 0.1%)"

ISOTEK Co. Model: A-H or
equivaent

Constant current test setup

Current monitoring
Resistor (Shunt) - Ry

(0.2 Q/250W, 0.1%)"

ISOTEK Co. Model: RUG-Z
or equivalent

Measure current rms ripple &
noise

* To find the accurate resistance, it is recommended to use a current monitoring resistor after calibration.
1E3646A model, 2E3647A model, >E3648A model, “E3649A 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:

* Perform the power-on self-test and check out procedures on page 18.
(See “EZEAEtEeEXEg” on page 58 for more information)

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

Performance Tests

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

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

Setup for Most Tests

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

4 ~ N

ELECTRONIC LOAL
4 ‘
- - ,g /" @
CC TESTS) - |- ' (CV TESTS)
Vs = | e ! ) ’/»“:‘m\‘
N S (o ,,
DVN ’ T ~ 7 DVM,
or RMS L < R Scope, or
TMETER . o RMS
] \» ]
N /o * ! ./
R
//
P( ER SUPPLY T
UNDER
TEST

N J

Figure A-1 Performance Verification Test Setup

Current-Monitoring Resistor

To eliminate output current measurement error caused by the voltage drops
in the leads and connections, connect the current monitoring resistor between
the (-) output terminal and the load as a four-terminal device. Connect the
current-monitoring leads inside the load-lead connections directly at the
monitoring points on the resistor element (see Ry, in Figure A-1).
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General Measurement Techniques

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

[

Output 1
TPUT TERMINAL —————— _ +s r j s
)

=, SEESENE
v
— & U
S TO MONITORING
TO LOAD OR DEVICE
i i CURRENT
[Front Panel (Side View)] Rk (Rear Panel) /

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 “eo60&IECYLAECIEREEIER”, starting on page 81 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

Low voltage | High voltage Low voltage | High voltage
Model range range iodel range range
E3646A 8V/3A 20V/1.5A E3647A 35V/0.8A 60V/0.5A
E3648A 8V/5A 20V/2.5A E3649A 35V/1.4A 60V/0.8A

Voltage Programming and Readback Accuracy

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

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

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 output to be tested and the high voltage
range (20V/1.5A)" and then enable the output by sending the commands:

I NST: SEL { QUT1| OUT2}
VOLT: RANG P20V (E3646A 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 O
CURR 1.5 (E3646A model)

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

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

MVEAS: VOLT?

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

Program the output voltage to full scale rated value (20 V)+ by sending the
command:

VOLT 20.0 (E3646A model)

Record the output voltage reading on the digital voltmeter (DVM). The reading
should be within the limit of (20 V + 20 mV)* or (60 V = 40mV)** for outputl,
or (20 V + 456 mV)* or (60 V + 85mV)** for output2.

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

MVEAS: VOLT?

Record the value displayed on the controller. This value should be within the
limit of (DVM + 15 mV)* or (DVM + 356mV)** for outputl, or (DVM = 45 mV)*
or (DVM = 85 mV)** for output2.

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

CV Load Effect (Load Regulation)

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

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

Turn on the power supply. Select the output to be tested and the high voltage
range (20V/1.5A)", enable the output, and set the display to the lZmii 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.

fFor E3646A/48A models. **For E3647A/49A models.
"For E3646A model, and see Table A-3 for other models.
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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 (6 mV)* or (9 mV)**,

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

CV Sour ce 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 output to be tested and the high voltage
range (20V/1.5A)", enable the output, and set the display to the limit mode.
When the display is in the limit mode, program the current to the full scale
rated value (1.5 A)" and the voltage to 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 for nominal 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 (56 mV)* or (9 mV)**,

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

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

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

frequency range from 20 Hz to 20 MHz.

¢ VRMS measurement techniques:

When measuring Vrms ripple and noise, the monitoring device should be
plugged into the front of the terminals at (A) in Figure A-2. Use the BNC
(Female)receptacle and the cable (BNC to BNC) to connect the monitor device
to the power supply. To reduce the measurement error caused by common
mode noise, it is recommended to twist the connection wire between the BNC
receptacle and the output terminals. The load resistor is connected to the
terminal at (B) in Figure A-2. Twisted leads between the load resistor and the
power supply helps reduce noise pickup for these measurements.

Output1
NP P

\

RMS voltmeter

2/ SEENSNE

nN

I

RMS voltmeter
/7\ r =
Input ‘

__ LoadResistor © Lo LOE

(Front Panel Connections)

Input

i
&

g ‘\/ i+

Receptacle <P

BNC Cable

~ ! Split Ferrites*

Load Resistor

(Rear Panel Connections)

/

Note:

For better measurement result, it is recommended to make the connection between
the BNC receptacle and the output terminal s shorter as much as possible, and to use
the recommended split ferrites with the cable (BNC to BNC) as shown above.
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Turn off the power supply and connect the output to be tested as shown in
Figure A-1 to an oscilloscope (ac coupled) between (+) and (-) terminals. Set
the oscilloscope to AC mode and bandwidth limit to 20 MHz. Connect a
resistive load (13.5 Q)" 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)**.

Disconnect the oscilloscope and connect the ac rms voltmeter in its place
according to the VRMS measurement techniques on page 182 and as shown on
the previous page. The rms voltage reading does not exceed the rms limit of
0.5 mV* or 1 mV**.

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

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

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

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

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

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

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

Adjust the oscilloscope to display transients as shown in Figure A-4. Note that
the pulse width (t2 - t1) of the transients at 15 mV from the base line is no more
than 50 Usec for the output.

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

Figure A-4 Transient Response Time

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

Constant Current Test Setup

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

Current Programming and Readback Accuracy

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

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

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

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

| NST: SEL { OUT1| OUT2}
VOLT: RANG P8V (E3646A model)
OUTP ON

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

VOLT 8 (E3646A 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 E3646A model, and see Table A-3 for other models
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Record the value displayed on the controller. This value should be within the
limit of (I £ 5 mA) for outputl or (I = 10 mA) for output2.

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

CURR 3.0 (E3646A model)

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

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

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

MEAS: CURR?

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

E3646A E3647A E3648A E3649A
Ooutputl | (o2 9.5mA) | (o+6.2mA) |(o+ 12.5mA)| (Io * 7.1 mA)
output2 (o= 145 mA)| (Io+ 11.2mA) |(Ip * 17.5 mA)|(Ip * 12.1 mA)

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

CC Load Effect (Load Regulation)

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

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

Turn on the power supply. Select the output to be tested and 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)".

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

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

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

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

CC 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 (R ).

Connect the ac power line through a variable voltage transformer.

Turn on the power supply. Select the low voltage range (8V/3A)'T, enable the

output, and set the display to the limit mode. When the display is in the limit
mode, program the voltage to the full scale rated value (8.0 V)" 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 for nominal 100 Vac, or 207 Vac for nominal 230 Vac). Record the output
current reading by dividing the voltage reading on the digital voltmeter by the
resistance of the current monitoring resistor.

"For E3646A model, and see Table A-3 for other models

187



Note:

Appendix Service Information
Constant Current (CC) Verifications

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 (5)
and (6) is the load regulation current. The difference of the readings should be
within the limit of:

E3646A
0.55 mA

E3647A
0.33 mA

E3648A
0.75 mA

E3649A
0.39 mA

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

CC PARD (Ripple and Noise)

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

For better measurement result, it is recommended to make the connection between
the BNC receptacle and the output terminal s shorter as much as possible, and to use
the recommended split ferrites with the cable (BNC to BNC) as shown above.

OUTPUT TERMINAL Output 1
RMS voltmeter
R PSR LT
N ( SIS NS /7\
— ] Lraoy |
- \J /g
Current RMS voltmeter Current
Monitoring Monitoring
Resistor Resistor

F— —

BNC

/7\

Split Input ‘

Ferrites

\

BNC Cable

Receptacle .
(Front Panel Connections)

(Rear Panel Connections)

/
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Turn off the power supply and connect the output to be tested as shown above
with the current monitoring resistor 0.2 Q (Ry2) across output terminals.
Connect a rms voltmeter across the current monitoring resistor as shown on
the previous page.

Turn on the power supply. Select the output to be tested and the low voltage
range (8V/3A)", 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.

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

Common Mode Current Noise

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

Turn off the power supply and connect a 100 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 Rg,

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

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

"For E3646A 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 Output | Actua Result — —
Upper Limit Lower Limit
@ O volts (DVM reading) Output2 +0.0250 V +0.0250 V
CV Readback Accuracy Al Outputl DVM +0.0050 V | DVM - 0.0050 V
@O0valts Output2 DVM +0.0250V | DVM - 0.0250 VV
Outputl 20.0200V 19.9800 V
E3646A/48A
@ Full Scale (DVM reading) Outputl 60.0400 V 59.9600 V
E3647A/49A
Output2 60.0850 V 59.9150 V
Outputl DVM +0.0150V | DVM - 0.0150 V
E3646A/48A
@ Full Scale Outputl DVM +0.0350 V | DVM - 0.0350 V
E3647A/49A
Output2 DVM +0.0850V | DVM - 0.0850 V
CV Load Effect (Load E3646A/48A al Maximum change: <5 mV
Regulation) E3647A/49A al Maximum change: < 9 mV
Regulation) E3647A/49A al Maximum change: < 9 mV
E3646A/48A all <5mVp-p/05mVrms
CV PARD (Normal mode)
E3647A/49A al <8mVp-p/ 1 mVrms
Load Transient Response all Al <50 psec
Time
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ecifications
Test Description Models | Output Adu?l Sp —
Result Upper Limit Lower Limit
CC Programming Accuracy al al +0.0100 A -0.0100 A
@ 0amps(lp)
@ 0amps Output2 lo+0.0100 A lo - 0.0100 A
CC Programming Accuracy | (E3646A) al 3.01600 A 2.9840 A
@ Full Scale (Io) (E3647A) | all 0.8116 A 0.7884 A
(E3648A) all 5.02A 498 A
(E3649A) al 14128 A 1.3872 A
Outputl o+ 0.0095 A lo-0.0095 A
(E3646A)
Output2 lo+0.0145 A lo-0.0145 A
Outputl o+ 0.0062 A lo - 0.0062 A
(E3647A)
@ Full Scale Outputl lo+0.0125 A lo-0.0125A
(E3648A)
Output2 lo+0.0175A lo-0.0175A
Outputl lo+0.0071 A lo-0.0071 A
(E3649A)
Output2 lo+0.0121 A lo-0.0121 A
(E3646A) al Maximum change: < (0.55 mA)
CC Load Effect (Load (E3647A) all Maximum change: < (0.33 mA)
Regulation) (E3648A) al Maximum change: < (0.75 mA)
(E3649A) al Maximum change: < (0.39 mA)
(E3646A) al Maximum change: < (0.55 mA)
CC Source Effect (Line (E3647A) all Maximum change: < (0.33 mA)
Regulation) (E3648A) al Maximum change: < (0.75 mA)
(E3649A) al Maximum change: < (0.39 mA)
CC PARD (Norma mode) al al <4 mA rms
CC PARD (Common mode) al al <15PAMS
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Cdlibration Reference

Before you calibrate the powervsupply, you must unsecure it by entering the
correct security code. See “¢ZESCAATOV”, starting on page 64, for more
detailed procedures to unsecure or secure the power supply.

Adgilent Technologies Calibration Services

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

Calibration Interval

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

To 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 170 before beginning this procedure.

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

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

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

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

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

Remove the short at JP3. (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

General Calibration/Adjustment Procedure

Thepower supply should be calibrated after 1-hour warm-up with noload connected.
And Perform the 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,
connect an appropriate current monitoring resistor 0.01 Q across the output
terminals, and connect a DVM across the terminals of the monitoring
resistor.

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

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

Table 3-2 Parameters for Calibration

output Calibration Voltage/ Calibration I_Doint
Parameter Current mnemonic
V LO
VOLT1 CAL Voltage V MlI
V HI
Output 1 OVP1 CAL OVP None
I1LO
CURR1 CAL Current I MI
I HI
VLO
VOLT2 CAL Voltage V Ml
V HI
Output 2 OVP2 CAL OVP None
ILO
CURR2 CAL Current I MI
I 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 “ ¢ZESCAATOV" , starting on page 64 to unsecure.

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

Turn on the calibration mode.

CAL NODE

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.

voLT 1 CAL

Select the low-end voltage calibration point.

v LO 0.2000

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

vV L0 0.2050
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Save the changes and select the middle voltage calibration point.

v At 10.000

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

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

v At 11.058

Save the changes and select the high voltage calibration point.

vV HI 18.500

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

v HI 19.485

Save the changes and go to the OVP calibration mode.

ovePil 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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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
calitbration.

Select the low-end current calibration point.

I L0 0.2000

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

Save the changes and select the middle current calibration point.

i 1.5000

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

M 1.5400

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 2.785 A

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

vOLTZ2 CAL

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

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

Exit the calibration mode.

CAL NODE

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

. . . Measurement | Supply Being
Step Calibration Description Mode (DVM) Adjusted
1 Turnonthe calibration mode by holding down the" Calibrate" key asyou
turn on the power supply until you hear along beep.
2 |Unsecure the power supply if secured. (See page 64)
3 |Press"Calibrate" key to move down menu to voltage calibration menu. Voltage
A "VOLT1 CAL" isdisplayed. Press"Calibrate" key to select the low Calibration
voltage calibration point.
A low voltage calibration point is displayed. Enter the DVM reading by Low voltage
4 |using the knob and resolution keys. Press "Calibrate" key to save the \% calibr ati?)?l
changes and select the middle calibration point.
A middle voltage calibration point is displayed. Enter the DVM reading Middle voltage
5 | by using the knob and resolution selection keys. Press"Calibrate" key to \% 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 OVP calibration.
7 |"OVP1 CAL" isdisplayed. Press"Calibrate" key to run the overvoltage OVP cdlibration
calibration. A "CALIBRATING" is displayed to indicate that the \%
calibration is progressing.
Connect shunt resistor (0.01 Q) across the output terminals. And press I
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 "Cdlibrate" 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 "Cadlibrate" key to save the changes
13 |Repeat the steps (3) through (16) for the output2 calibration.
14 | Turn off the "Power" switch to exit the calibration menu. Exit CAL MODE
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Calibration Error Messages

The following tables are abbreviated lists of error messages for the E3646A,
E3647A, E3648A, and E3649A. The errors listed below are the most likely errors
to be encountered during calibration and adjustment. A more complete list of

error messages and descriptions is contained in chapter 5.

Calibration Error Messages

Error Error Messages
701 Cal security disabled by jumper
702 Cal secured
703 Invalid secure code
704 Secure code too long
705 Cal aborted
706 Cal value out of range
708 Cal output disabled
712 Bad DAC cd data
713 Bad readback cdl data
714 Bad OVP cal data
717 Cal OVP status enabled
718 Gain out of range for gain error correction
740 Cal checksum failed, secure state
741 Cal checksum failed, string data
743 Cal checksum failed, store/recall 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 ca 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.

e E3646A/47TA/A8A/49A Power Supply Assembly, on page 201

e Manufacturer’s List, on page 202

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

To Order Replaceable Parts

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

Contact your nearest Agilent Sales Office or Agilent Service Center.

Identify parts by the Agilent part number shown in the replaceable parts lists.
Note thatnot all parts are directly available from Agilent; you may have to order
certain parts from the specified manufacturer.

Provide the power supply model humber and serial number.

Schematics and Diagrams

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

¢ Component Locator (fop) for main board assembly, on page 207.

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

¢ Power and Protection Schematics, starting on page 209.

¢ [solation schematic, on page 211.

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

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

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

¢ Floating Logic Schematic, on page 216.

¢ Component Locator for front panel, on page 217.

¢ Display and Keyboard Schematic, on page 218.

200



Appendix Service Information
Replaceable Parts

E3646A/47A/48A/49A Power Supply Assembly

Reference |AgilentPart| -, Part Description Mfr.  [Mfr. Part Number
Designator | Number Qty code
S102 3101-2976 1 SW-PB DPST 6A 250V 04486 |NE18-2A-EE-SP
8120-8767 1 POWER CORD FOR STD/OE9 GY-062 or 22631 [SP-305+I1S-14
8120-8768 1 POWER CORD FOR 0E3 GY-062 22631 |SP-022+1S-14

(E3646A/47A) | 2110-1070 1 FUSE 2.5A T 125V FOR 100 AND 115 Vac 01542 |51S025L

(E3646A/47A) | 2110-0457 1 |FUSE 1A T 250V FOR 230 Vac 01542 |50T010H

(E3648A/49A) | 2110-0996 1 FUSE 4A T 250V FOR 100 AND 115 Vac 01542 |S506

(E3648A/49A) | 2110-1068 1 FUSE 2A T 250V FOR 230 Vac 01542 |50T020H
E3631-40010| 1 |BUMPER-FRONT 01542 |E3631-40010
E3631-40011 1 BUMPER-REAR 01542 [E3631-40011
E3631-40014 1 REAR BEZEL 01542 [E3631-40014
E3640-40002 1 |PUSHROD 01542 |E3640-40002
E3640-40003 1 KNOB 01542 [E3640-40003
E3633-60006 1 DC FAN HARNESS ASSEMBLY 01542 |[E3633-6006
E3646-60010| 1 |PROGRAMMED ROM (IC 2M-BIT OTP 150NS CMOS)|01542 |E3646-60010
E3646-60011 1 FRONT FRAME ASSEMBLY FOR E3646A 01542 [E3646-60011
E3647-60011 1 FRONT FRAME ASSEMBLY FOR E3647A 01542 [E3647-60011
E3648-60011| 1 |FRONT FRAME ASSEMBLY FOR E3648A 01542 |E3648-60011
E3649-60011 1 FRONT FRAME ASSEMBLY FOR E3649A 01542 [E3649-60011
E3646-60013 1 |TRANSFORMER ASSEMBLY FOR E3646A 01542 [E3646-60013
E3647-60013| 1 |TRANSFORMER ASSEMBLY FOR E3647A 01542 |E3647-60013
E3648-60013 1 |TRANSFORMER ASSEMBLY FOR E3648A 01542 [E3648-60013
E3649-60013 1 |TRANSFORMER ASSEMBLY FOR E3649A 01542 [E3649-60013
E3640-60016 | 1 |TERMINAL BLOCK ASSEMBLY 01542 |E3640-60016
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Appendix Service Information
Replaceable Parts

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
22631 | SHENG ELECTRIC WIRE & CABLE CO KUEI-SHAN, TW
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