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IEC 1010-1(1990)/EN 61010-1(1993) + A2 (1995): FH T-I& . #5HF1 525 H
TR R AR A T 22 A R
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EN61000-4-6(1996): it FELZE S AP 1 sk
EN61000-4-8(1993): ﬁzz%%ﬁjz
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EN 55011(1991) 1 2%, 2%l A/CISPR 11(1990): T Mk, Bl2#HIEE 2 (ISM) St
ARV % (S TR 1 BR i1 5 v
+ {KJEFR4 73/23/EEC
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TR0 9 41 CEFug) XF94F CEFum) JEfcss

* B HF M —AREA P IRE, 588 20 F %5 E3646-90001.
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o HERE (VV, LTER VA 59D
o EEHEVR. RUETRT R ER S A RRA
o JA FHERZE A R ERAR X
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DRAF I CERRL, ARG ORI AR R A Rl B I . W2kt
RS IS, TSI AR AR T S RIARRE, I i) L.

MU e
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BARSEIAT TE. Service Information H ik T 58 A I LI D B
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1, W 8 &,
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iE: éﬁxﬁﬁﬁiﬁﬂjﬁﬁﬁ&ﬁﬁﬁﬁﬁfw, T A HE R I B R AUE HE
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B AEE
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R 21 ELFEE
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RES T DR - T KR M BRI Al T REPE, WA 0 38 5 e S m] RE LI H
H G, i TR 4o FL I g RE B BB 1) — 00, D 2 RAE
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R RRE . R TH 52 T
“EEFEH T, 5 56 T

CRGAREAE”, BT 57 1T
“GPIB #NZF 7k, 2 60 1L
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EE B R ER.
R it R A RS L S N DR [ 5 v B A, SR Limit 15
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WERAEAESE LK (CV) B R LR, A OV JR AT e 4258, Wk CC 4R
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41




& HIJ TR ) # A FEAT D fiE

3 &
18 7E FIFTIRE

Power

Display
Limit

JH 5 LR B E
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OFF” {%H..

et 7 A%
OFF fE7RIT K, CC fansiT A2, VER W ARIEA T+ 2 8.
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Fesh e Al ¢ B A sz
DISPLAY.

3 RFEMF RIS,

V-V DISPLAY,

I-| DISPLAY E{ V-I
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“El A E T

46



O3 FE ATTHAR B ERIThRE
View 3 EIR{E

EEREFHH

1 FN View STEFi%FE CAL STRING.

View

CAL STRIN

2 FHERNXA.

CALIZ2-24-88

IR BT A IAHERS B, W28 NO STRING. 4% GO SR iR 8l
JEo ANREMHU AR B SAHE 747 R . RIS R, 2 68 TN “4E1E

2

47



o9 3T AR BRI D) BE
[=pugi=E3m]

lle]
Config

110 m

lle]
Config

Fi B I e 1

AHJE A GPIB IEEE-4888) 4% 1Al RS-232 #2111, HRH W, #eT
GPIB #:1. —WRHEEEH— M0, ZHEH 1O Bt BRI AR AT 5
M, iR BB “NO CHANGE” #5f.

o RALMTTHI R GPIB k. %R AT .

o W THRM, RIS SRS AT, PRI .

o ELERRAGRATIEIE B K AL AEREA D, (SIS 6 (*RST fn
&) AR,

GPIB Bt &
BRTRERSER.

GPIB/ 488
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VOLTage: RANGe {P8V*| P20V*| P35Vv**| P6OV**| LOW HI GH}
VOLTage: RANGe?
I NSTrunent [ : SELect ] { OUTPut 1| OUTPut 2| QUT1| OUT2}
[: SELect] ?
:NSELect {1] 2}
: NSELect ?
: COUPI e
[: TR Gger] {ON OFF}
[: TR Gger]?
MEASur e
[: SCALar ]
: CURRent [ : DC] ?
[:VOLTage] [: DC] ?
OUTPut : TRACK[ : STATe] { ON| OFF}
: TRACK[ : STATe] ?

* & T E3646A/48 B ** iG] T E3647A/49A Y
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0 4 T ICREE N2 TR
SCPI i S HIE

flh A A 2

(A% 87 MvAKIRF i3 &)

INI Ti ate[: 1 MVedi at e]

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

. SOURce?
*TRG
HRGMKIM 4

(A% 90 W vASKER ¥ 13 &)

DI SPI ay[ : W NDow]
[: STATe] {OFF| ON\}
[ STATe] ?
MODE{W/| VI|II}
: MODE?
: TEXT[: DATA] < 3| $#E095H % >
: TEXT[ : DATA] ?
: TEXT: CLEar
SYSTem
: BEEPer [ : | MVedi at €]
: ERRor ?
: VERSi on?

Qut put
: RELay[ : STATe] {OFF| ON\}
. RELay[ : STATe] ?
[: STATe] {OFF| O\
[: STATe] ?

*1 DN?
*RST
*TST?
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0 4 T OGRS TR
SCPI i T HIE

sy

(AL 94 RVAFIRGF a1z &)

CALi brati on
: COUNt ?
: CURRent [ : DATA] < k14 >
: CURRent : LEVel {M N| M D] MAX}
: SECur e: CODE < #7 % 4 >
. SECure: STATe {OFF| ON}, < /Al 5] 5464569 5 4% >
: SECur e: STATe?
: STRi ng< A 3| S 3L T4 % >
: STRi ng?
: VOLTage| : DATA] < #444 >
:VOLTage: LEVel {M N| M D] MAX}
:VOLTage: PROTect i on

P& RO 4

(A% 97 RvARBRIE@IZE L)

SYSTem
;I NTerface {GPlIB| RS232}
: LOCal
: REMot e
: RMLock
RERAF 2

(B ILF 93 WA RIRF 1z &)

*SAV {1] 2| 3| 4| 5}
*RCL {1] 2| 3| 4| 5}
MEMDbry: STATe
:NAME {1]| 2| 3| 4|5} ,< A3l 5iAEe44% 4 >
:NAME? {1] 2| 3| 4| 5}
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0 4 T ICREE N2 TR
SCPI i S HIE

R i 2

(A% 108 T A KIRF a1z 8. )

STATus: QUESt i onabl e
[: EVENt] ?
: ENABI e< ALi4E >
. ENABI e?
: I NSTr unent
[:EVENt]?
: ENABl e< L4 >
: ENABI e?
o | SUMmar y<n>
[:EVENt ] ?
: CONDi tion?
: ENABI e< ALiE >
: ENABI e?

SYSTem ERRor ?
*CLS

*ESE < A >
*ESE?

*ESR?

*OPC

*OPC?

*PSC {0] 1}
*PSC?

*SRE < A >
* SRE?

*STB?

*WAI

75




0 4 T OGRS TR
SCPI i T HIE

IEEE-488.2 i FH i &

(A% 120 RVAIEBGE w15 &)

*CLS
* ESR?

*ESE < A4E >

* ESE?

*| DN?

*OPC

* OPC?

*PSC {0] 1}

* PSC?

*RST

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

*SRE < A4E >

* SRE?

*TRG

*TST?

* WAl
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9 4 T OGRS TR
BIL BRI HTIR

R AINE TV R

AT T R O IR RE A AT AT HAE IR, IR R
95 185 H ORI I RE R I T 4 a0 = . VRanfs SRR B, 2 WA R HAH
WAL 6 B N HIREY” . AR A2 %*ﬂiﬁu)\é&ﬁﬂﬁﬁ?fﬂﬂn 5\

S EAUN A LS % T

£H APPLy g

APPLY it i i e Rz AT Qg RS i 1 B e i ik, i, TS
BT F AR ’UF SR IR RS ) 3V (R LA D

“APPL 3.0, 1.0”

ERRE S

HAR APPLY it & 0 LR GR RSSOt 1 fe AR 10 ik, (B Sdim & AE S il 2
HO7 0 HA KRR GG, Bilin, ATHSEENIERAT T 8UTE ) 20K s I
WEHN3V (I LTAND

“VOLT 3.0” K b B )RR EAH 30V
“CURR 1.0” BB RmIEE A 1.0A
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o9 4 T LR 2 TR

8 1 R dRAZ B L
13 BN 1) MR 2
AT EHIS (LU 27 SiRMaT4) A BEEORAIEAGRM AT &, Sk

[ A A e ) A BB L. B, M SEHLIAT R AIER), Ao R
HR ABIFAT BN IR RIS 1R«

di mensi on st at emrent AR B IEZ B K (80 NMTE)
“SYST: ERR?” 13 B4R IR AT
bus enter statement P 45IR B i AT B
print statenent ITEPAEI% B
IR A& TR

RS AVERS “RZR” GBI il b sl B I Py s fid o s A A ik A 5. BRI 20
N, MRS “BUS” AU, WA EAE A AR RV P A A, A2
W “I Mvedi at e” . Bt ATHENLIAT RIS, S 20Kl Bl
3V/1A:

“VOLT: TRI G 3.0” Pk &, IR E A 3.0V
“CURR: TRI G 1. 0” Pk R B FIRE A 1.0A
“TRI G SOUR | MV’ VA BP B Ak R ZRAE A Ak AR
“UNIT” 15 fE KB A Ha ik
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9 4 T OGRS TR
BIL BRI HTIR

R mIZSE Bl

SOURce T ARG RH TPEMZS . S8 nT H g (8 58 95 BT 7 () S
HYE M A . FRA T ol H P gwFEE R YRR M N num, MAXE num,
DEFaul t A&7 (5.

AR BARRT, T AL T R R,

%< 4-1. Agilent E3646A/4TA/48A/49A R723E B

E3646A E3647A E3648A E3649A
0-8V/ |0-20v/| 0-35v/ | 0-60V/ | 0-8V/ | 0-20v/ | 0-35V/ | 0-60V/
3A [15A3% | 08A 0.5A 5A 2.5A 14A | 0.8A
SER El SER SER SEE SER SER SER
mIZSeE oV 3 oval| ovzl oV oV 3 oV 3 oV 3 oV
8.24V | 2060V | 36.05V | 618V | 824V | 2060V | 36.05V | 618V
B 824V | 2060V| 3605V | 618V | 824V | 2060V] 3605V | 618V
BME oV oV oV oV
B\ oV oV oV oV
*RST f& oV oV oV oV
mIZSeE 0A 3| 0A 3 0A | 0A 3| 0A 3| 0A 0A | 0A
3.09A | 1.545A | 0.824A | 0515A | 515A | 2575A | 1442A | 0.824A
Bk 309A | 1545A] 0824A | 0515A | 515A | 2575A | 1.442A | 0824 A
BME 0A 0A 0A 0A
BRiALE 3A | 15A| 08A | 05A 5A | 25A | 14A | 08A
*RST f& 3.00 A 0.8A 5.00 A 14A
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G AN
£ APPLy %%

/| APPLy 74

APPLY i it e A4 1 HEAT s gm e At T B B 0T k. Al — S i
A BT R4 Hh R R AR

APPLy {< %, /£/& >| DEF | MIN | MAX}[,{< %.7L{& >| DEF | MIN | MAX}]
%4/ VOLTage #1 CURRent s & K41 4.

AT UGB AR 10 58 IYE R AT 2808, APPLY i 24" B FRLE IR HH 25
JURTIGRFEAE . SRR (A2 AT (Y 8, RS H I — A A i
R

ALV “M Ninmum” . “MAX mum” Bf, “DEFaul t 7 AU B A SR S8
R . ARERI S ZHITEAE R, S 0E 4-1 315k 4-2.

WA APPLY 24858 T — A28, RS H 0 s a1
APPLy?

vy L Y5 T R R PR R E IR [ R S S R I A . R FL A 4%
IR ], an R AR B PSR A SR — ik B

“8.00000,3.00000” (E3646A %)
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o 4 5 OEPHR LSRR
W IREMTESS

it B T AR A4

AT T 0 IR R P ] B v - BUR APPLY iy O R G e
T B E BRI TR, ARG i & AE SO S HO05 T RAT SR R

CURRent{< %, 7.{4 >|MINimum | MAXimum|UP|DOWN}

g B Y5 P B S RELAE PP G R BB ST B g ) R A

CURRent T4 FL 5t )% L 5Ok BB O G REARL, 170 AN 8 21 I8 5 R A b v
il

ALV “M Nnum” 86 “MAXI num” A IS AR . M ONBERE T
“0” A MR /N R AR . MAXERE T BT IE V0 [ AV IR e oK L A
ZAT L LLEH] “UP” Rl “DOWN" S8, 42 R PIUE (19 I slgd /b BT H
Ao Y CURRent :STEP nl ¥ B IR . 72 & 2k K elid /DA
VRIS, BTG R R S EUR BT R R -222 (BB HTEED .

CURRent? [MINimum | MAXimum)]
B A EE Y A T G 1 HL R T
CURR? MAX F1 CURR? M N IR [F[ iy 32k Yo 13 1) 55t e A1 B EK v G e HRL A HEL T

CURRent:STEP {< 414 >|DEFault}

F CURRent UP fil CURRent DOWN iy & % Ml gmfL 125 K. S0 F — L
NP

BN E R/ MENTEE, FP K EN “DEFaul t 7. KW E/IMENT
B0 1294 0.052 mA (E3646A). 0.014 mA (E3647A). 0.095 mA (E3648A) F1
0.027 mA (E3649A).

CURR: STEP? DEF IR [H{S#5 11y /N BT o RS B ST B 20 AR B Bl
K. B, B KA 0.01, Hirt DK N EE D> 10 mA. 7F *RST i, &
IS SN (LI
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A5l

55 4 5L IS5 R
WMEREMITEGS

CURRent:STEP? [DEFault]
RFEPYETHRE KA. IRFIMSHECEEE. “DEFaul t” LCL&R: N pfrsy
A R IMERTRE -

CURRent:TRIGgered{< % /Z{4 >| MINimum | MAXimum}
S RIS ke R RSP G o BV A R IR R R — AR RAE, AR R
IR A IR B i1 BN FE A2 S ) CURRent i 258 .

CURRent:TRIGgered? [MINimum | MAXimum]
AU G A ik A PR T RSB AR fid A FE P AR, DRI [
CURRent HiY-,

TANFE BRI T Wi {# ] CURR UP {3 CURR DOWN fir4> &2 CURR:STEP iy
A1 T sl /D LA

“CURR: STEP 0.01” FFKKZEH 0.01A
“CURR UP” 3 by o IR
“CURR: STEP 0. 02” B|HKIXEH 0.02A
“CURR DO’ B fkda o A

INSTrument[:SELect] {OUTPut1 | OUTPut2 | OUT1 | OUT2}

FHZT B BRI 56 P At b 0 Ho g AR e e o AR A R A A A
XA, | NSTrument @y $eft TAniR AR B 7k, L— AN sk
R, B ERIL e 2 i REH T4nfe. 52 | NSTrunent 72 5201
A e W E i 4 (SOURce). il & v 4 (MEASUr e) FIA T4

(CALi bration).

INSTrument[:SELect]?
FINSTrument {: SELect] =% | NSTrument : NSELect fiz4- i[RI {iik &
g . R [EHMEN “OUTPL” B “OUTP2”.
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A5l

9 4 T LRI S TR
WHEEMTEGS

INSTrument:NSELect {1 | 2}

HH# AL | NSTrunent : NSELect 3¢ | NSTrunent [ : SELect] &l
PR S R AR IRTT, e far i b SO0 LR KIS . 1 Bt 1, 27
R 2.

INSTrument:NSELect?
FH I NSTrunent [ SELect] 2% | NSTrument [ SELect ] 2 iR P24 [ik &
Fgmi . i 1IREISH0E “17, Ft 2 3R A2 <27,

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

Jet FH B P R ) S X e TR RS 5 o AR i T 1 R 0T RS R
GO SHAM . VR T RGT RKE— AR SHUL TR Gger RS Wk
WA amaA A, TR Guer T RIUKGBEE A
SREORIR RS N TR Z L . W SRR T EPR S 8
FEE M. 75 *RST i, Fraf b a4

TR EORE BB T {8 ] 1 NSTr ument : COUPL e fir & A2 PN 1 1)
R L. FRLIERE T O VOLTage: TRI Gger ed Fi
CURRent : TRI Gger ed i 445 & 8w P41 -

“I NST: SEL OUT1” i 1

“VOLT: TRI G 6” Fhh R bR EAH 6V

“CURR TRI G 3” Fhh R bR E A 3A

“| NST: SEL QUT2” At 2

“VOLT: TRI G 18” Fhhk BT E A 18V

“CURR TRI G 0. 7” bk BFiEE A 0TA

“l NST: COUP: TRI G ON’ ¥t 1 Fodin ik 2 48545

“TRI G SOUR | MW’ VA5 % H Ay BR e

“I'NIET” ?é:é;%ﬁu#ﬁmﬁﬁ 1 Fosi th 2 A9 AR A
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95 4 T OIGRER 2 TR
WHEEMTEGS

INSTrument:COUPIle[:TRIGger]?
A R R AR ORES . IR IBMEDY €07 (OFF) 2 “17 (ON).

MEASure:CURRent?
A FL YR P EE RSN BEL AR 0 T EEA

MEASure[:VOLTage]?
PV L YR 0 3000 8 ) R O

OUTPut:TRACK[:STATe] {ON | OFF}
JA B B LATEERER RS N I8 AT, A7 ORISR E R NS B, S L5 44
TU CPRERERE” o /5 * RST W, BRERBUNEEH

OUTPut:TRACK[:STATe]?
A AR I PR ER A CIRES . IRIBMESY “0” (OFF) 8 “1” (ON).

VOLTage {< % /&1 >| MINimum | MAXimum|UP|DOWN}

g FEL YR P B IS R PG o BTN ST B iy ) R A

\‘OLTage iy FELUR ) B SO BB I AR, 10N 2% B8 254 TR R 1 9
.

I LUMEH] “UP” 1 “DOWN” 228, Fi MR (15 19 0 sl Bee A1 B I
A, VOLTage: STEP fip 4 nl 5 B s 19 54 i dm K el /N [ B e
LRSI, T A B S B AT R R -222 B Y YE D

VOLTage? [MINimum | MAXimum]
Ay ALY G L Y
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9 4 T LRI S TR
WHEEMTEGS

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

FH VOLT UP 1 VOLT DOWN i 423 B LR FR 1 DA . S 0L R AR,
BRI E N/ MENTEE, R KE ) “DEFaul t 7. SIS/ IMEDT
B4 1290 0.35 mV (E3646A). 1.14 mV (E3647A). 0.38 mV (E3648A) 1 1.14
mV (E3649A).

BB H T B R D KA s . i, i 0.01, s v ok 3
INEGIER> 10 mV. 78 * RST e, DK & Fe/ IMEHTEAE -

VOLTage:STEP? [DEFault]
RFEPYEHE E KA. RFIMSECEEE. “DEFaul t 7 45 e/ METREE

SO I B AR -
5l N B T Wil A VOLT UP Bk VOLT DOAN iy 4 & VOLT: STEP
i A HG N B e D S L
“VOLT: STEP 0. 01" #EKiZEH 001V
“VOLT UP” 38 iy o R
“VOLT: STEP 0. 02" H#ERiZEEAH 002V
“VOLT DO’ Akt i W

VOLTage:TRIGgered{< % /&1 >| MINimum | MAXimum}

BRIV figh A QLT LAY G o BTN fid A L R PP — SR IOE, Al A I e i
R . BV oA ii P AN SZ LS I VOLTage fir& 520

VOLTage:TRIGgered? [MINimum | MAXimum]
A 2 g R Ak A L FE Y- R BAT AR AT A AP R, UREIR ] VOLT
EEAS'ZO

* JGEH T E3646A/48A By ** iGH T E3647A/49A 7Y
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55 4 5L IS5 R
WMEREMITEGS

VOLTage:PROTection {< % /E{& >|MINimum|MAXimum}
WE—AHEEEY, RBNZAERN T RS (OVP) RS WiTT. a0 0g(EEn
WA BT R (OVP) HE, IBA Wi mds (SCR) KAl
PR . AEfRER T S B Ry (OVP) Wik 4 )a, wlLAd
VOLT: PROT: CLE fir 2 B R 7

VOLTage:PROTection? [MINimum | MAXimum]
P = i G A (0 T T PR T

VOLTage:PROTection:STATe {0|1|OFF|ON}
e B I R4 ThRE. 75 * RST I, i%HKEAN “ON”.

VOLTage:PROTection:STATe?
A ISR I RERPIRAS . IRIPIKSECY “0” (OFF) 2i “1” (ON).

VOLTage:PROTection:TRIPped?
%%i‘iﬁf%}ﬁ%E%E%ﬁﬁ%%ﬂﬂi%ﬁiﬁﬁfﬁ, REL 1T WURAA W, R
“O’) R

VOLTage:PROTection:CLEar

PN BR S ORI LB o PAT I e, i R R ] DA T s ORGP T i AR
A, dHIEGRY (OVP) Wi R R A AT g FE (AR . RIE % 1T

IS i s B BT B R 9 (OVP) il BUR, Beld ISRy (OVP) I
RSP MBI R R A b 2 AEPATIZ AR, EB AR E Ik

MIRF R TERE,

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

I PRI IR gL s Ve . glan, “P20V” B3 “HIGH” /& 20V/1.5A
JEE FIFRIRET, 1 “P8V” B “LOW” 42 8V/3A VB KMIMniRA (GEHT
E3646A #1) . 7F *RST I, EFAKHIETE .

VOLTage:RANGe?

A PR PRV . R v R R 250 “P8V” B “P35V”, 1Ml
H S YE LR B 250 “P20V” 50 “P60V” .
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o9 4 T OICREE N2 TR
fim %

it

YR A AR GBI A I, SR VRS U AT, DL SR A O R
%T/x fihe PR SY LA 5 SR T

G, WAINHR R YRR S Ml A AR A AU . PRI S I R 4532 R 2k
CHAED S s B g A2

o SRJE, ATLLBC B ARG A ik YR RS I E) ok A g A I P i % e H T AR AR AL
Wl AR, 2R, LR BTN 2T B LAk K R L.

o A, UWAMER INITi ate 4. WHRIERT | Medi at e J5, WK AT
R4 R B i . (HUE, WA PR L, MIERRRCE] <k
HIAT AR (GET)” 5 * TRG il QF FEL YR W A0 Ok flnk e HL T

i A R IR £

WG TR AR OB o AR R OE 5 AR s PR
SIS R LTI, o B 2.

(R#H) AR
o BUEPERRMRIR, KL TG A
“TRI G SOUR BUS”
o TRTEEPERMZIRS I AT (GPIB B RS-232) fik HiE, k%
*TRG(fihk ) 4. [AH * TRGAAH, WREE 7 aERKE, WAER
SE [P HE IR B 0] J5 TR U il »

o Witk iE IEEE-488 4] AT fish (GET) {5 5, & n] LU GPIB # M fid &
PV . R P2 UE I T o] A B il 2% & 1% GET.

“TRI GGER 705” (gHPhATilR)
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o 4 T ICREE N2 TR
fim %

o (EIFEMAIR IR L, R WA CERD @, ST Wl
I, U BT LN B A ST b . B, R B
B HARIE T3 MR PRI, AW MR

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

« TTBMEN * OPC? CHRMESEMATHD M dok * OPC (RAESEHD s, fedk
PSSR At (55 . B Ao, * OPC2 i 4ds 17 imlel Byl o5
b, PRSI, > OPC frd B BRRIEFIF (721 “OPC” i (i1
0.

Bp B A &
o BLRPERII Al IE, RIE A4
“TRI G SOUR | MW’
o I MVedi at e fER VSR, | NI Ti at e 22l VOLT: TR G
8¢ CURR: TRl G1{Hfki%%5 VOLT 8¢ CURRE . ZI& T 4EiR .

88



o9 4 T OICREE N2 TR
b

Rk S
INITiate

A s R GERUAA . b AU O RV fil A2 U5 S 2 58 IR 8 B R fih
R HRRIR N B, W TR

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

TR 245 2 fik A P PR S e e L BT AR AT I PR i A 45 22 T
JEIR I ). W]AE O 31 3600 Fh2 [H]ikE. M N=0 . MAX = 3600 5. 7f * RST
I, AZERRE N 0 B,

TRIGger:DELay ?[MINimum | MAXimum]
AR A GEIR .

TRIGger:SOURce {BUS | IMMediate}
WP YR 32 fid Ok (R ik A . HLURORER S e R i e e pAY S D e
Ko AE*RST I, GEFEMIE LAl A Y5 .

TRIGger:SOURce?
WY ETA R IR, R\l “BUS” 8 “IMM” .

*TRG

PR AR, F DA RS 2e CRRPED R A A 0 S &I (TR G SOUR
BUS) [Wfilk &4, i<t “RAPITIAR (GET)” 5%k, it

??%ﬁ%ﬂﬁﬁﬁ,ﬁ%&%SWHﬂEMﬁé,u%%%%%?ﬁﬁﬁﬂﬁ
I\o
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9 4 T LR S TR
RPARBL

ARG KA

DISPlay {OFF | ON}

SMISAT TP RTTAR R I - 4 oR BRI, N2l RS B o, IF
FLF} ERROR R avKT SN FTT 40K B4

HIRE BB, £ AN Bk, % F (&) HELUEIE
SR R | B A MR

DISPlay:MODE {VI | VV | II}

VEE AR RNIR B, V-V B BRI . T SRt
AR R E. VI B0 S RN R . 76 * RST
I, HIRWE N VI ERE

DISPlay:MODE?

i) BB RS . R BIFAFE VYV, T 8 VI

DISPlay?
AR IO R B . 3R E] “0” (OFF) 8 “1” (ON).

DISPlay:TEXT < il 5| S # /X8 F 47 & >

CERT AR F2osig e BIEE—&E R &2 0 2on 11 A7 RF, R 78 )
Wi 2s. 85, A5, S ARCE RIS A —
AN IR

DISPlay: TEXT?

T v R 2 H AR A S IR B 5 5 FE A B R R

DISPlay:TEXT:CLEar
TR AR L R A5 KL

OUTPut {OFF | ON}
Ja HEEE IR . M A, HEEEN 0V, HFEMEN 1 mA.
{E *RST W), k& H OFF,

OUTPut?
i YR RS . REMEN “0” (OFF) 8 “1” (ON).
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OUTPut:RELay {OFF | ON}

WHE RS-232 HHEAREN 1 AEF 9 BRI TTL AR SRS XLEAF S8 1AM

%%ﬁﬁ%%ﬁ%m% £ *RST i, OUTPUT: RELay k4% OFF. 4if3
Z LG 56 TURR “AR R ISRk W, 25 T T A 7 .

4o R G BREE HimE g BixR1E5, I ARE4EH RS2324# 12, RS-232 £,
04 A BRERE T AL 2R,

OUTPut:RELay?
Prif] TTL 2k 28 8 545 5 1R

SYSTem:BEEPer
MR R — R,

SYSTem:ERRor?

PR FYE AR RS . 2205 20 MR S ARAEAE FRUE AR IS Uﬂilﬁﬂiﬂj
(FIFO) HI A R R IR S — AR R RS — MR . ik
SERAFIH T 4% )5, ERROR FR/RITAE K, HHRBEE R . HEIE B Ik
WHTEE 121 T “459%13 8.7 .

SYSTem:VERSion?
W YR AW, DA E 4 HT Y SCPI A, IR A EE— AN F2/r s, Higoh

“YYYY.V”, b Y7 ACRIORIEG, “V7 RoRZERRA S (B,
1997.00 .

*IDN?

DECR AR IR A . FRIBGR P G 5y BT YA Bl SRS BOE
R, A TFBOE RS, AT (B2 “07),
/l\-ri’tfyfifn':@/\ AT RRA T o B AN At FL Y T A B A A [ AR AS
;?ﬁ:/l\ BN/ S AR PRER IRRAS T 5 100 5 = A AT AR AR BE 2 A RRCAS

§b‘? dn

i IR ELRA T I PR CFRFER SRR NN 40 A5

=y
2
N

Agi | ent Technol ogi es, E3646A, 0, X. X-Y.Y-Z.Z (E3646A #! )
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04w EREN SRR
RPARBL

*TST?
PAT LRI A A, R BRI, WGRE €07, W ARG R
B 17 AR ARRAE , RN A SRR, BRI A .

*RST
A4 B ST B A0 R, F U T Recall 524411 RESET fir & sl
SIS IR 1 K% * RST i & HLBHR A

W E3646A E3647A E3648A E3649A
K& RKE KE K&

CURR 3A 0.8 A 5A 1.4 A
CURR: STEP 0.052mA | 0014mA | 0.095mA | 0.027mA
CURR TRI G 3A 0.8 A 5A 14 A
DI SP ON
QUTP OFF
QUTP: REL OFF
TRI G DEL 0
TRI G SOUR ek
VOLT oV
VOLT: STEP 0.35mV ‘ 1.14 mV ‘ 0.38 mV ‘ 1.14 mV
VOLT: TRI G oV
VOLT: PROT 20V ‘ 66.0 V ‘ 20V ‘ 66.0 V
VOLT: PROT: STAT ON
VOLT: RANG P8V (i) ‘P35V K> ‘ P8V (fit) ‘ P35V (&)

Ve DAEA S ) R AT i g B KL SR
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94 T OEREE NS TOR
WsFESHS

DY ER R iiace

AR IR S R Ak B AR AR, o) DARAF FRJROIRAS . A7l
ML B 5. R RAMHTTRIAR 73530 A RS ZEAE T AR AL (1 3 5D A ds .

*SAV {12345}
B IR BT PR S IRAE BN 2 AL B . AT SG A ARA T AE AR R PR IR A
i AR .
o AL (*RST ad) AWRAFEA A P IACE . — B 7 —1
R, ARG DR AT B 75 ol AT IR Ay 11
o CREAER S L T A RS BUE
CURR, CURR STEP, CURR TRIG, OUTP, OUTP: REL

TRI G DEL, TRI G SOUR, VOLT, VOLT:STEP, VOLT:TRI G
VOLT: PROT, VOLT: PROT: STAT #I VOLT: RANG

*RCL{1]2]3]|4]|5}
ﬁ%%ﬁﬁ%ﬁﬁ%&ﬁmﬂﬁﬁﬁomfﬁ,“V%U%”%ﬁﬁmﬁﬁ
ZX PN

i HeEE B OB N AAERTAH DI SP { OFF| ONF . iE AR HiAsE i
A RIS REN “ON” .

MEMory:STATe

:NAME {1]2|3]|4]|5}, < A3 F&EEe9 &4 >

:NAME? {1|2]3|4]|5}
AR E A B i 4%, IR, KRR S 0S (1 3 6) SR ORAE
MPRAS . NAVE? il [0 35 = i 15 A7 6 B4 AR 10 515 SR 745
B WERFEN BEAR A, SREA TR (). BMRERE ATEE 9 AT
F PR LR SO BT . AN SRVRE R . WERIRE ARk T 9 A4
TR, SHMBAESR. PG RS I 57 U “IRAES A7 . R Rpl.

“MEM STATE: NAME 1, ‘P15V_TEST””

WRANREAFR QERAARSECEIERD » RS R4 . X4 TIHER
BRI (S, RIMIERAFAEIRES) -
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9 4 T GRS TR

RS

-
x

Befifr 4

HRBBERHETNRERIMEER, S ALHE T 56 64 oy BB | KUHER
INPIREFFAESE 96 T . HIRARUELFERITEM 818, S U Service Information.

BOERIRE, KA OVP f= OCPIXE A ONKZE, vAB L ERY (OVP)
e

CALibration:COUNt?

AW R EIR S . HIRAEH T ro Sk, MBI \ER, ©9—F
VLA 2 E VIR E . O RN S AT A n 1, B DA se SR HE
P R TN 6.

CALibration:CURRent[:DATA] < #X18 >

RHE Ui Hagn kA ON B, A v Zar 2. e A MIMT R
BRI . AZIE R NEIE R S/ MRUE R (CAL: CURR: LEV M N), &
J& At NAB LB () R s KA HE T (CAL: CURR: LEV M D Al

CAL: CURR: LEV MAX). WhZIIEFEH N = ANELLAE . YRR G ST R
W ARG, XSS B RATAE R B R A kA .

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

RAE Cff HAm IRy ON IR, A Al Al 1w & . E0Re RSB E A
CAL: CURR fir &M NHIAHE R BHEI 25U N = AMHE 5T, HL 2 e
FEA A B (MIN)

CALibration:SECure:CODE < ] 5| 5 35{% ¢4 47 % ) >

WMINHEND . BUECETY, N H THS MR YR MRS . ARG RIS, &
R O BRI B2 v S 11 N5 . TGS B2 WA 64 Ty “ReHE
WER”

94



4 ERHR IS Bk
RS

CALibration:SECure:STATe {OFF | ON},< /| 5| 5 454189 % A4 >
i B T A A o 4 ) LR

CALibration:SECure:STATe?
it YRR N #OIRA . IRFIFIZECh “0” (OFF) 588 “1”7 (ON).

CALibration:STRing < /il 5| 5 #/E69 F 4 % >
R IS S B, AR LRRHEH . FIREHEH I, IR
Y585 R, RS BB AE 40 MER . ERERMES BRT, N4

CALibration:STRing?
A WRES BT IR B 5 5 35 1) 777 £

CALibration:VOLTage[:DATA] < #X14 >

REUE OV Ha IR ON B, A v a2 . E AN MIMB R 1

BT RRAE . 5NN B N IR B /D Y (CAL: VOLT: LEV

M N). RJ5, A AN I R b S5 B KR B F~F (CAL: VOLT: LEV M D
1 CAL: VOLT: LEV MAX) o AUER AN =N IESAE . FYsBE o & B
HURAS R B, ARG, XL R B (R AT AR JE 5 K M APk as b .

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

e i Ham IRy ON I, A il il 1w 4. E0R FRUR B R 2]
CAL: VOLT fir &M NHIAHE R BHEI 25U N = AMHE s, Ha 2 e
FEH A/ B (MIN)

CALibration:VOLTage:PROTection

RHAE LY )L s PR FLE o PRAT 1% KLY 2 10 FPf . FEARCHER K DR LI
T, LU A FLAS At IR o PRI 8 SR A T ASCHE TR BT PR e T DR A
fE3E B K MEArffds . EELZ LG LA RAREEE,
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o8 4% RS TR
RS

p—

BAETRBI BiE R ET S EBFRERER S H BB ER M-
“I NST: SEL {QUT1| OUT2}”
“OUTP ON”
2 ZHEERIPIIEE.
“VOLT: PROT: STAT OFF”
3 ROERTMRZE T EZMAER.
“CAL: SEC: STAT OFF, ‘< &4 >"
4 FTRERAE, 7£BIRG R EEERFRIFT (DVM).
5 FHEIFEIEEARD (MIN) KES.
“CAL: VOLT: LEV M N’
6 HINM DVM 3£BAGIT 5.
“CAL: VOLT: DATA 0. 549”
7 BERIFEZENFE (MID) BES.
“CAL: VOLT: LEV M D’
8 HIAM DVM 3£BAGIT 5.
“CAL: VOLT: DATA 11.058”
9 BHRIFREARS (MAX) RER.
“CAL: VOLT: LEV MAX”
10 #IAM DVM 3RENAYISES.
“CAL: VOLT: DATA 21.566”
11 FHEFREEREERPEES.
“CAL: VOLT: PROT”
12 MWFEREROE, EifdinFEEiErapeRiishaEsE (4% Fa%E
4337 FB.PE 2% 8] 3% 3% DVM.
13 A “CURR” K% “VOLT”, EETE (5) Bl (9) LUHITHRRE. B,
“CAL: CURR: LEV M N’
14 B —PMEGHEREEESE (1) 3 (13).
15 iERIBUTABEFR BB RASERERSE, UWMEHES®:., KEFH
ERZ Y 40 MFEF. ‘
“CALi bration: STRing ‘< F4F % >

G

E AL AR B F 4 DVM 24042 7 2 )6 B ITH .
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9 4 T OCREE NS TOR
BEORE®S

P LB A2

T W UG T 5 48 TUAE 3 TR “ELEICRERE 7,

SYSTem:INTerface {GPIB | RS232}

R . — xR AN RO W, T GPIB M.

SYSTem:LOCal
%ﬁmm%%uﬁﬁﬁ,%%ﬁ&ﬁ%$%ﬁﬁo%ﬁﬁL%%ﬁ%é%E

SYSTem:REMote
it RS-232 45 CHRAERT, 44 BIE BB N iR 2. T “Local” B, FITAIHR
IR BEAE S FEAR R Y AR

& b SYST: REM4r 445 b ik B A A2 X ¥ T2, RAMRE
A AZARAERY, 8 id RS-232 3 1 & 1% A EIE T AL & F R L AT
#ag s R,

SYSTem:RWLock
Wk RS-232 F2 BN, i o e fesi =, %45 SYST: REMA 4
A, (HETIE_E T e 2E A, B4 “Local” .

<Ctrl-C>

THERIEE R RS-232 8 HHTHIERAE, FHEFPIALERIST R, X485
Fid it GPIB 3% v i3 47 IEEE-488 041% & 75 1442 1%,
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9 4 T GRS TR
SCPI R7SF 77

SCPI MR A7 A7 7%

AT SCPT A& #8 LRI (K77 ISR W A7 - RS RGUKE S IR 1L
SRAE AR AL RS T T AEGAL, ARHEdH A A7 4L ] BEIR A 27
frasdlo R T HAAC R A A S AR R 2R Tt
7R 2 T AR I ) SCPT AR R 4t

HTAREHEFFR?

T A B Ay, TR IR P RS . A s R A
Ol . —HWE T, e Zngh fa PR . A r s 1
W4 (a1 * ESR? 8 STAT: QUES: EVEN?) k% * CLS GEMIRA) #r
A, AT LLESEBRFHAE AR R AL, AL (* RST) sl &1 B AN 15 b A
AT IOAL . BT Ar A IR Pl — A, S T A i
BT AL I AUE SR

AR ITEFR?

A A 95 58 SCIE TN P 2 A7 PR e vl 3240 oot “ 8l Mk B
AN RNz, SRVFAAEA A A Hoal 'S . Al SOVE A A s AN A R
*CLS (HERIRE) dr S ANEER SAVF 7%, (HTRRFAE 3 A7 s P IIAL
T M eV A A as B AL, AZE N — AR ME, I E S T AR A A ds
JE PR R A AR A

TaR %N EEEmt?

PR PRI P A8 44 A4S | NSTr ument  ZADIR A 2947 B FIER G4 18 48 4
(AN EE | SUMTRr Y ZF7E5%. | SUMar y ZifE281 | NSTrument 27 72283
L BRIG A R SRR ST AR AL 13 RS . 2 0L N A K .
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o 4 T ICRER 2 TR
SCPI R75F 77

ISR TSI E, S A SRR 0] DURPIR &SR U T M LS ]
| NSTrunent 2 f7asfia SR M > A i fF. | SUMary 95 f7ds it iy e 12
At A B T BEARAS AR

STATus:QUEStionable:INSTrument:ISUMmary 1
ElRogiss FVFRFAE A

HJE o]

liERN 1

A

A

AT

ARAEH

A "OR"

AAEH

A

JONiN 9 STATus:QUEStionable:INSTrument

AAEH ElRorissd FVFZAFE

AL RALH \

AALH INST1 i 54m 1

AAEH INST2 i Zn 2

AAt FAA

A \ AL

AAEH

STAT’lLJs:QUEStionabIe:ITSTrument:ISUMmaryZ i;ﬁg OR
FFEAA FVFZAF A

UK 0] A

HLL 1 AAti

AALH AAEH

AL Al

AL Al

At R

A A "OR" AT ||

A

AAEH

JONiN 9

Al #| STATus:QUEStionable, £ 13 v
AT

AAFH

AT

AT

AT
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9 4 T GRS TR
SCPI R7SF 77

SCPI RS &S

HIEEIRAS
sty

VPR

AL

AL

AL

AL

i

A

AL

AL

AL

AL

AL

AL

AL

ISUM

AL

AL

STAT:QUES?

PR
i

STAT:QUES:ENAB < i >
STAT:QUES:ENAB?

RV

#uftsen —p| OPC

A

e —py QYE

VAN —pw DDE

PATHER —p EXE

[S VN N}

A&k —py CME

AL

. —p[ PON

~

*ESR?

100

*ESE < {fi >
*ESE?

"OR"

"OR"

Kl 2 phIX
1
PRETAY
BN FVFAAr2%
Al [ \
RAEH "OR"
AALHH
» QUES 3
» MAV 4
» ESB 5
» RQS 6
A |
Hi47 25 (SPOLL) *SRE < i >
*STB? *SRE?
kA
20-1
2l=2
22=4
23=3
24 =16
2%5=32
20=64
27=128
28 =256
29=512
210 = 1024
2 =2048
212 = 4096
213 =819
214 = 16384
215 =32768




o 4 T ICRER 2 TR
SCPI R75F 77

AR REEFEEFHR

SRR FF AL AR AT S YR S B B E 5 B A7 4 IR KU ks, 47 13 B
TP B RS T BE s . i, W SR 2 AT s R AR,
H AR EARE, WERE (B A7 183 . BiRBUZET T, K&
4 STATus: QUESt i onabl e?.

BEFA 13, W50 )a B S 7 13 T BN figs . RKikam 4

STAT: QUES: | NST: ENAB 6 LLJi HITTSEA s Br A7 4%, SR Ja AN i ik iy
4 STAT: QUES: | NST: | SUMKn>: ENAB 515 (Jrhn 1862), BUSHWS
BEA A BN 2T A7

43 LEX - AIRREFFR

i +igt EX
&

0-3 | HRAEH 0 | WEN 0.

4 |5 16 | WUs bR
5-12 | AAT 0 |[WHE®ENO.

13 |ISUM QUES: | NST %7251 QUES: | NST: | SUMZ 17 2%

81921 .

14-15 | RAL 0 |[WHE®RENO.

Al BB EHFS

FTBEA AR AT AL AR P AL OCPRAN HE I  W EE IS . Bn, Wl 14k
FHE s R ORI e, WBEEAL 1 DIRORFES i 1 T Re R A it 25
Bt 2 DA 2 R4 . RiXr4A STAT QUES: | NST? DA% fras. 4
H STAT: QUES: | NST: | SUNKN> ZA7- 85 A REAd FH n] BEAAES 7 A7 . i
4 STAT: QUES: | NST: | SUMkn>: ENAB 515 UL H%i i n.
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9 4 T GRS TR
SCPI R7SF 77

Al R INETF=S

BEAS HLUH A — DT BE AR BN A Ay . X e A AF AR P A SRR
MR R MHEEARRER, WEA 0 YA ER, BEA
1Omm,m%W%%E%(ﬁi%&ﬁﬁ)l%%%%%ﬁﬁAﬁi%ﬁ
RS, PR AT 0 AR R R E AR g - A7 9 $R 257 I e AR 3 FL % LB i
FE AN N F AL RS, MR IZEMA STAT: QUES: | NST: | SUMkn>?, H:
Fin 18R 2.

B YRR (CV Bk CC) , MR IEAMA

STAT: QUES: | NST: | SUMKn>: COND?, Htfn 1882 (B T4 o 7
1 Ry ER R AT E e A, A7 0y B R Ab T 1E e i aiat, w
AR A FL R A AN A T e H T AN ST 5 HAL, MV AR A B s He
VLN LI

BATHHEAN, 2FRTRRAFHFES

o PUT*CLS GEBRIRES) Wi s

o A[LMITH STAT: QUES?  CIREWSEHMTAay) mAEiHI T 4.
BN, A S ST A7 A PPIRAS IR B 16, TR BEIR B AT 561 .

BATHERAN, 2FARTRRIAFFEE
« 47 STAT: QUES: ENAB 0 14 .
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o 4 T ICRER 2 TR
SCPI R75F 77

RESEGEH TR

BRSO 2 AE SRS OGRS PRI PO IR, A VR, M
PATHIE ERERAERR . EER T * OPCir 4. (E— s APk
AT LI VP RF A 8, AR AT A AR BRI bR ST RN (ESB, {7 5)
. SR AVFAAERIER, TER] * ESE CHAPRAE AP Ay 4
A8 S A=Ak £

HRRE (FRAESHFAEMGL2. 3. 4R 5) AW BEAERS Fig
F—AR B A4EE. 128 SYST: ERR? 44~ BAL 2 PR |

R A4 LEX - IEBHFFR

A k41 &
U1
0 |opC 1 BAEENK. PAT * OPCar il mpTadisd (afs
*OPCn4)
1| R 0 |MRZWERN O,
2 |QYE B AR . PR S R X, (e R

&
4 | s, AT AN AT A AT
s, A AR 2R X i

3 |DDE g | BEEiR. AR PREEIERTR (SIS R
45405 601 F] 750) .

4 |EXE 16 PATHIR . RAEPUTHIR (S 5 B HER
G5 211 & -224)

5 |CME 3 | MRHIR RAEMSERER (BUH S T
RS -101 & -178) .

6 | A 0 | WEN 0.

7 |PON 128 Inrhe M R BR SR A Ar A S O
KA FHFT I HL IR
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9 4 T GRS TR
SCPI R7SF 77

BATHEAR, 25 EFHFLE.
o HUT *CLS GEIBIRES) s
o M *ESR? (FHIPREZTTAE4S) M HIT78.

Blhn, MEWEEF T A SAPIRASRIRE 28 (4+8+16), WE kA
QYE. DDE #ll EXE &t

HAT AR . 2FRGEEFHANFEE

« T *ESE 0 fir %

o FIUTHREHIEHTEAEM *PSC 1 iy &l E 1 Hil
-%i%%aﬁ%*%coﬁéMET%%,Wﬂﬁ%%ﬁﬁ%ﬁ@ﬁﬁ%

WEFTEFSR

RE TR IRt ok B ARS8 RS . rE R 71 % A7
axll) “AF AT A2 OF7 4> S7 BRI H YT H 22 0 DX P A A 2 i il
SN A AR RS AR FRR A 7T RN A A7 s A
ML B St DX AT (R R AR T RIN 230, R RRAS S n]
A

K45 MEX - REFHRMEFS.

i +if EX
&

0-2 | A 0 |MRZWE RO,

3 |QUES g |[FEWBEREF rd B AWEAML (R
ALz “2JRH” ) .

4 |MAV 16 | AT LA FH e g5 S 2 DX A B

ESB 30 bR AR P i B AN (AT

ALz “EJRH” ) .

6 |RQS 64  |HPEIESRIRG CRATERD .

7 | AR 0 |MRZWEN O,
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o 4 T ICRER 2 TR
SCPI R75F 77

B #TF 515 SLE %iﬁ‘%&*%*ﬁ%ﬂﬂ%ﬁ%
o PUT*CLS GEBRIRES) Wi

o EARAERAE A AEAE (FESR? dir ) HUHBRIRA T RN AR ds AL
5.

W, HAEUPRE T T RPIRERGR A 24 (8 +16) , NI QUES A
MAV &t

I THIERE, SERREFDARGFSTESE (EKERS) :
« HUT*SRE 0 M4
o FIIFHYEHCHTE i H *PSC 1 iy ARt 'E T .

o WERSEETCAER] * PSC O Ar Wl E TRIUR, T IT I AN 2SR SOV
fi4

EAREIEK (SRQ) FIEITE

JMW/ WL o g 0 Bk n] i N, IEEE-488 451 K (SRQ) W, A fefdi %
hEs. MARESTT AUSGASR (*SRE M4 EE % BEH T IEEE488
E&%ﬁfﬁ‘z R, MEREF R EN 6 GEKRIRS) I, IEEE-48
E&%i%ﬁ‘zﬁiﬂlﬂfﬁ%mﬁEZJJ?;Z%@JE&?’E%{J%%O SR, RIS AT RS T 2
RS DARR PO SR ARG A Es AR HPRAS T RS TH26 ) «

R A 1# 7 IEEE488 & 474 ﬁuﬂﬂk"% T, RiEREHFAHE (LX
ML FBERSHR) B, T RFRFRR S,

FLBURS T BINGAES, K% IEEE-488 BTE (S E . & B e
SR Al AN BERIE, ST A7 8% D %S AT A B BRI AU
o BRATAUDKS B 2EBRIR & T BINEF 228 h i ik A, HAbfr
ANZZ S, PUAT R AT BT AN S S A 2 (R AL TR BE 7

IEEE-488 *T/fia’rf CIREE BRI BAES ENEZNYE T, 8 * OPC’>
AV B PRI BT &R AN ES B 4 &#}m JEPAT *RST. *CLS A AL
WHAT BT E), T HEA T HIRE AR AR,
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9 4 T GRS TR
SCPI R7SF 77

{£/ *STB? fy S IHBUREF T3

*STB? CRAFWAND @45 AT, (HRE M7 IR 5 (ET 3L
flo iy —Ff. * STB? fr IR 45 515 AT A IR, (AT BR i
Rlds” o (fr6) .

*STB? i, RUATSEMOEHl N &5 A 2T % 4. AHEM *STB? @
AUIHTRIAG]. ST * STB? fr & NI HRRA 715 RN A7

ERER ARG (MAV)
CIZSUBUR 7 R 05 N1 R VARG VAV DR i N TR 8 €/ e AN S E5 % et
. ROR R T G X R TS S, RIS BRAT 4.

fEF SRQ Al 2 2425 28
1 RIEBEEWT G BLLE B IR R 2o X (11, CLEAR 705) .
2 A *CLS GEMIRE) A iaMRF & fras.
3 WE ARV . AT * ESE fir & R W EhrE 1708, 4T
* SRE v 2 SR B BUIRAS 71 A7 4%
4 R *oPC? (HAEsEEWD A It G BRI .
5 o FR i #5(1 IEEE-488 SRQ 17,
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o 4 T ICRER 2 TR
SCPI R75F 77

thE fn < P ST BY SE AL

1R R LS A RO X (A, OLEAR 705)
2 I FOLS GRERIRES) i il 357 5.

iﬁi{ii#gﬁ*ESE 1%, JA bR ERAE A T BT AL
(f70) .

4 Ky roPC? (BRAEZERAEWD v IFmA G REMRIR D
5 PUTATR ALBCERTH IRCE, Rk ropCcard (BAEC SR 1E

N — M PAT . AP IIC eI, AEARAEF A A s T iR
CEAECSET AL (AL 0D .

i SR AT AW AR TN ARSI BN AR P I E T 5 ChrifEsR
fF) o I AIX *SRE 32 CIRETIWRVFRAAd, 625, n LIy
JETCE SRQ .

YW A THEERXEER *OPC R HES

T, bR A R R 0 “BAEC 2R A (A2 0) . FEMA)T
HIESERI R A . AT * OPC A e SfETAas P B IbAL . Wik 4k
A — A5 BN IR WA 2 X (EWEdE) k% *OPC w4, M
ATDMEH “BAE O e ” Aok e s BT aT . (B2, WRERIT (K
W\L;@Cfﬁé\ﬁﬁiﬁﬁﬁgﬁﬁﬁﬁ, B R DR S TR, Ty FL YRR 1AL
B2,
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LA IE S ARE S

4
KEREDS

#%ﬁ

SR A2

HABBRGREFHEEMGIZE, ANIETATE 100 ey “SCPI
KAEZGR *EH.

SYSTem:ERRor?

AW AR A . 2235 20 NAE IR0 S IR AE FYS A R BA A . U%ﬁ%ﬁ
(FIFO) MR R AR . RPN S — AR RS G 105 — AN . M
SERAFIH T A 17 )5, ERROR FRE/RKTAE K, HHRBOEER . P45 B2 Lk
WETE 121 U “454%13 8.7,

STATus:QUEStionable[:EVENt]?

PPRA T BE A2 s AR S IR P — A EHIE, (55 T2 A7 s T
AL ) —BE R IBLAE A

STATus:QUEStionable:ENABIe < #1514 >
S AR 0 BE FoVE S A7 T AT o B S B BT I A 4R 45 25 IR A 71

STATus:QUEStionable:ENABIle?
EUPIRAS AT BE RVF 25 A7 a% . FEYER Al — A 3 oS 20+ 2k hiME, AR3R
FOVFZF A7 a5 W B A

STATus:QUEStionable:INSTrument[:EVENt]?

BB A F A Ay . ARSI AN RERME, IS TR A AR
AL —BEFI A S . (R 25 B 25 A7

STATus:QUEStionable:INSTrument:ENABIle < #3518 >

BEE N BEAS VP AP OME . SEZF A7 a3, L vl SeAUas %517
FHR R W T BRIRAS T A B AR R (ISUM, A7 13) » AT SRIRES
AT AR “ISUM” A0 4 B AT BE A28 SO VF 25 A7 ot FH I BT ] BE AN s SR 25 7 4
frtAT @4 “E” BRI R,
STATus:QUEStionable:INSTrument:ENABIle?

IR [PI ] BEAN 2% OV 25 A7 2 IO -
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9 4 T LRI 2 TR
WEREWS

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

T P U PR 90— R R BE AR BRI S A A O . A B F
ERPERA . n o 1E 2, “17 kPRl 1, <27 kR 2. IS AR
Hidifeds, HAFE (B Pradfh. SO Be0s S Sk o fede o
FRES RSN

STATus:QUEStionable:INSTrument:ISUMmary<n>:CONDition?
IR[BIHEEAER ) CV B CC ARF . WA [m] “27, MIH A a4k 1 CV #iff:
BEECo AR A “17, Mg A WA AR AL T CC BRI Wik (A “07, WX
a4 AR T O RN R RAS . AR [B] 37, AR A B . n ol
1, 283,

STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABIle < /114 >
T U PRI S A TR R SRS BN R VR A A AR IR . A B A+
ERPERA . n o 1EE2, “17 Fedmil 1, 27 dPedmil 2. At
T, ARV R BEAL S SIS 25 A7 45 TP IR RR S8 A7 B T B A BT A2 TR
ZInAL (ISUM, A7 1 71 2) o IXEefy 1 R 2 5 o AT BEAEE BN fo e &5 A7 38
R PTAT AT BEALES SN i A e a AT AT 8% “ul” Is B L.

STATus:QUEStionable:INSTrument:ISUMmary<n>:ENABIle?
WA IR B W] BEAEE SN R VF AT AE AR n ol 187 2,

*CLS
TR AT 27 A7 2 RS 71 A5 A7 i -

*ESE< A4 >
JA AR HE A FRVF 25 A7 2 TR AT . BE IS B BT A R A5 25 RS 7210

*ESE?
AARAESAE AV frds . VRS IR — AU, 255 T A A o
AL ) —BE BB AT
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o4 8 TR S
RESREHS
*ESR?

AR A A . IR R A ERIE, (A T A A s P T AL
(R AELE AT

*OPC
PAT E 2 ST E R A A AR “EAE L AL (f 0D .
*OPC?

PATIZR A G, K 17 R 22X,

*PSC {01}

CMEDIRAHE . ) ZEFTIFHYE (*PSC 1) I, % W MR AT 1 MbrvE S
PR AES RVFFEND . 24 * PSC 0 L3, $TIF I STE RS 7 AR
FOFFAEE SOV

*PSC?
TN ARG RS . IRFIFIZE0E “0” (*PSC 0) 8 “1” (*PSC 1).

*SRE < AL1F1E >
JEFRE 79 SV A7 P AL

*SRE?
BWPRE T AV A RSB AR, % E5 T eV frds
B DT AL  BEIAUE SA

*STB?

PR T RN AEds. * STB? % HHRATEMARML, HREMHIITTTA
BART A S dr o —FF . * STB? xR B4R L AT &y AR A, (Han
RRAPATEM, AR RIS A (B2 6) .

*WAI
TS RURAH G P A A AR e e, FREI AT AE AT I A i & HAEAE
i A A A A % i 4
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04T EEEOSE TR
SCPI iE= &7

SCPI i = fjfr

SCPL (7T A2 L F A9 45 /E 44D s Pk T ASCII IS a2 ¥ 5, (Il
TR A AT o A7 ORI I e R U0k PR G AT T 45 R BE AR BRI A
4, SR TH 77 T “ gL "

SCPI it % LAor 245k (WARART 2 200 AEEG. ARGH, MK
TG G EARR, R T T A% . Fisilth 7 SOURce R4
ey, HULBE IR R 4.

[ SOURce: ]
CURRent { < #ifE >| M N| MAX| UP| DOAN}
CURRent ? [ M N| MAX]
CURRent :
TRI Gger { < /15 >| M N| MAX}
TRI Gger ?{ M N MAX}
VOLTage {< % /{4 >| M N| MAX| UP| DO}
VOLTage? [ M N| MAX]
VOLTage:
TRI Gger {< % /&44 >| M N| MAX}

TR Gger ? {M N| MAX}

SQURce #& iz A M2 68T, CURRent fil VOLTage 255 2087,
TR Ggered &3 =RZKEE . H5 () K7 S RN IT.
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G AN
SCPI EEE B

AFEMEBBIBETIHRR
ARF R 245 2R B s
CURRent {< 344 >| M Ni mum MAXi mun{ UP| DOWR}

A, REHmS (RS HED DIOKNEG FAREEA Eﬁﬁﬁi%m
KEFRRRMAIGE . T EBENFETAT, Tuwﬁ%ﬁ Hh U4

W ERAE A RS P T e, AT AR IE KA i 2.

Wlt, 76 Bl EREEIEA) T,  CURR A CURRENT #i& #5214 2. A LA
HKRE®/NG R, Hik, CURRENT. curr F1Curr #Ei&Em 52 s =,
HAh g, 41 CUR F1 CURREN 25 | 45 = A 55t

wAES () WEESE ML RIS EED, 55 A& R,
A 2% (1) B Em2 R 2 SE RIT.
RIET (<>) BpDANIESHNSEERE—ME. B, EERiEkiEa)
L REETHKSHECERTRE. RIET A S B RE, LIUYIZSE
feE—ME (W “CURRO0.17) .
HUSHOEEFFES ([1) W. T 5RRSHEGETIER I Ha] LIE g . 5
%Eﬁ%mv$ EERIE . WEREA N RS EERE —ME, HBRESEER
A
T AR A EAET S ([ D) We 536 5 Ron i B 7 & a1 ) .
i BR 2 BT I B 20 AR S T U b o A7 KB T A e I i) e i 2
Z IR T 71 71 “SCPI M2 ” .

B9 ()RR T S FERRE T 0T AR TR SE S Sk
%%\E R A FHEZ NS E, WA E S RS, WF
7N

“SOURce: CURRent : TRI Gger ed”

“APPLY 3.5,1.5”
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04T EEEOSE TR
SCPI iE= &7

HLHRE
F5 () PR G TS TR T I, W FH:

“SOURce: CURRent : TRI Gger ed”

55 () T IE—FREPFA 4, KRR EN, b
i, R F A4

“SOUR: VOLT M N, CURR MAX”
o R R AU & A

“SOUR: VOLT M N”

“SOUR: CURR NMAX”

M B S S RIERAF TR @ L. B, Folaedd, WAL
ME SRS, FarEaiR.
“Dl SP: TEXT: CLE; : SOUR: CURR M N’

£/ MIN 1 MAX 3]

ATLLA M N nmumEl MAXE mum R IR Z @ 2S5, Blin, 2% Fhla4
CURRent {< ¥iL{A >| M N| MAX}

N FH B S (R, T MONE mumS B R I R A e ME, BR

FI MAXI mum 50 L B R KA
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-
T E

G AN
SCPI EEE B

EWSHRE
LU A TR 5 (7) A BRI, BIl, Foa A g
PET 5 As
“CURR 5”
AT R Bl & mT AR
“CURR?”
T DA S IR BT AoV IO M SRR, 0 BT
“CURR? NMAX’
“CURR? M N’

o R E IR E — /v MR AN E G GSA, BERBBRE AR, A
2B — A e RS, REAERSKB| NG A . B
TR A ZAE I, TIEBn R BL R 4. LikE R SLET,
TR DA B AR R — ARG R A,

SCPI s S L& IEFF

KIEB P2 B L A LA —A < 347 > /545 2. W LK IEEE-488 EOI
CEEREAR DD 15 BAE < 34T > &7, R < 347 > &b A8,
< B ZE > JER— < 3475 > WRAATI. s d &l R 24 HT Y SCPI
MABAEEMNEMZE. < #4T > &1 ASCI +HEHIIS Y 10.

IEEE-488.2 & A &S
IEEE-488.2 frtfi e X T —4H Hdn S, WHATEN . BR LIRS EESE T
f. WHMAMELLAES () TR, KENNUE RAPR, JEHTaE—A
WENSH . MERBLESH NSRBI FH>5 () 7k
A%, WNATR:

“*RST; *CLS; *ESE 32; *OPC?”
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G AN E
SCPI EEE B

SCPI S#£8
SCPI 8 25 52 X URAS [ (10 TR A SR 187 435 S0 1 i % X

BUES B TR HBES BN S, SCRETA W TR 2ok, A
TR S ANBUS IR ORI LIS B S B R,
M Ni mum. MAXi num#l DEFaul t . Jb4h, 38 n] LLAESUE S 505 1S I SRAr
(V. ABUSEC) . WIHHAREHUE RS /20, FIERE B SR N e e
ZHIE RN FHIXSAH 2 THE S

CURR { < ®.JA44 >| M N| MAX| UP| DOWN}

BESH AHSHH T REARNSEE (Bl BUS, | MWD . i 45
LRI KRS PR R NIl SR T S iS4
TRl G SOUR {BUS| | MV}

TRBE ARSHANER AR WA . KRS,
% “OFF” 8“0 . MTIAME, BIRHEE “ON” 8 “1”. il
IRBCERE, MUELOER “0” S 17 . RO A T RS AL

DI SP { OFF| ON}

FRESH AP BT ES I ASCIL A 54E . 45 5 40 LAFECXT
M55 FaR Mg R, USRS SN 55, 5150 MRt n) DUE b 775 &
H)—8 5, R PTIR I BALE A BRI 2455 . XN T
FHF RS

DI SP: TEXT < M 5| 5 #4169 F 45 % >
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9 4 T OGRS TR
gL

o I R e

ﬂM%ﬁMGHB%DL&% MR A, DA IbdH T . 4
KRB T B A I, RS AA A AR BASI LA T Tl B IR S AR AR A
ﬁoﬁ%ﬁ%mvﬂﬁuTﬁﬁ
o VR EEL YR R B N B 2 R X
o FHURHERUFEERTHINaA H
o FHERR M@ GPIB #2 HifH Agilent BASIC &% ¥ % i bR 2
“CLEAR 705” IEEE-488 % & & &
o N ANEA) T T Y C 5% QuickBASIC f¥) GPIB iy J%, #id GPIB
O RIE W ATEBR A2
“l OCLEAR (705)”

ﬁﬁmeﬁnﬁﬁw,i%«mm»?ﬁ%ﬁﬁﬁEmmM%ﬁ%%
EARF 6944E, KB ZEFRIZEE, R DTR (FIELsHsh4k)
kvxﬁ&%Jiﬁﬁﬁ

%ﬁ%kﬁ%ﬂﬁﬁﬂﬂﬁMﬁ@ﬁﬁAnﬁ%iﬁﬁﬁ%ﬁﬁmﬁGHBﬁ
RS2324#10, ANF=F¢) “AfHEORE".

116



G AN E
SCPI AR5 E

SCPI it A1 &

HLYRAT 47 1996.0° JR(Y SCPT AxifE. HIP A AR tE ER I VF 2 %, Hh
A IR L, AT AR X S iy S AT U] . KE & SAA T O 4 i fi
2T REAIR] .

SCPI MiAgI S
FERAH T EIEHTAEH K SCPT #fiiA 2.

DI SPI ay
[: W NDow] [ : STATe] {OFF| O\
W NDow] [ : STATe] ?

[:
[: W NDow] : TEXT[ : DATA] < A 3| S#EHFTH & >
[ : W NDow] : TEXT[ : DATA] ?

[ : W NDow] : TEXT: CLEar

INITi ate[ : | MVedi at e]

I NSTrument [ : SELect] {QUTPut 1| QUTPut 2| OUT1| QUT2}
[: SELect]?
:NSELect {1] 2}
: NSELect ?
: COUPLe
[: TR Gger] {ON OFF}
[: TRI Gger] ?

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

OUTPut
[: STATe] {OFF| ON}
[: STATE] ?
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4 RN B LR
SCPI iAfS &

SCPI #i\Bdf S (%)

[ SOURce]
:CURRent [ : LEVel ] [ : | MVedi at €] [ : AMPLi t ude] {< @ %A >| M N| MAX| UP| DOAN}
:CURRent [: LEVel ] [: | Medi at e] [ : AMPLi t ude] ? [ M N| MAX]

: CURRent [ : LEVel
: CURRent [ : LEVel
: CURRent [ : LEVel

]
]
1[:1Mvediate]:STEP[: | NCRenment] {<numeric value>| DEFaul t}
]
]
: CURRent [ : LEVel ]
]
]
]
]
]

[:1Mvediate]: STEP[: | NCRenent] ? {DEFaul t}

TRI Gger ed[ : AVPLi t ude] {< #34A > M N| MAX}

TRI Gger ed[ : AMPLi t ude] ?[ M N| MAX]

[ AVPLI tude] {< ¥ /E{A >| M N| MAX| UP| DOV}
[ AMPLI t ude] ?[ M N| MAX]

[: 1 Mvedi at e] : STEP[ : | NCRement ] {< #X{& >| DEFaul t}
:VOLTage[: LEVel ] [: | Medi at e] : STEP[ : | NCRenent ] ? { DEFaul t}
:VOLTage[ : LEVel ] : TRI Gger ed[ : AMPLi t ude] {< ¥./E/E >| M N MAX}
:VOLTage[: LEVel ] : TRI Gger ed[ : AVPLi t ude] ?[ M N| MAX]

:VOLTage: PROTection[: LEVel ] {< ¥/E{f >| M N| MAX}

:VOLTage: PROTection[: LEVel ] ? {M N MAX}

1 VOLTage: PROTect i on: STATe {0]| 1| OFF| ON}

1 VOLTage: PROTect i on: STATe?

1 VOLTage: PROTect i on: TRl Pped?

: VOLTage: PROTect i on: CLEar

: VOLTage: RANGe { P8V| P20V| LOW HI GH} (E3646A/ 48A # )

: VOLTage: RANGe { P35V| P60V| LOW HI GH} (E3647A/ 49A # )

1 VOLTage: RANGe?

1 VOLTage| : LEVel

1 VOLTage| : LEVel
1 VOLTage| : LEVel

[:1Mvediate
[:1Mvediate

STATus
: QUESti onabl e[ : EVENt] ?
: QUESt i onabl e: ENABl e < #,if/4 >
: QUESt i onabl e: ENABI e?
: QUESti onabl e: | NSTrunment [ : EVENt] ?
: QUESt i onabl e: | NSTrunent : ENABl e < A341A >
: QUESt i onabl e: | NSTr unent : ENABI e?
: QUESti onabl e: | NSTrunent : | SUMvary<n>[: EVENt] ?
: QUESt i onabl e: | NSTr unment : | SUMrar y<n>: CONDi ti on?
: QUESt i onabl e: | NSTr unent : | SUMrary<n>: ENABl e < A.if4 >
: QUESt i onabl e: | NSTr unent : | SUMvar y<n>: ENABI e?

SYSTem
: BEEPer [ : | Mvedi at e]
: ERRor ?
: VERSi on?
TRI Gger
[: SEQuence] : DELay {< #/ >| M N| MAX}
[: SEQuence] : DELay?
[ : SEQuence] : SOURce{ BUS| | M}
[ : SEQuence] : SOURce?

118




G AN E
SCPI AR5 E

REFERATA

AR FPOR B e T a4 AT AE 1997.0° AR SCPT At
W fHOE, WIXEE iy A SRR T SCPT Ardt,  HAFA RN UK BT i &
RITEE R -

iE SCPI &%

APPLy {< W, /E{f >| DEF| M N| MAX>} [, { < ®.7A4 >| DEF| M N| MAX} ]
APPLYy?

CALi brati on
: COUNt ?
: CURRent [ : DATA] < 44 >
: CURRent : LEVel {M N| M D] MAX}
: SECur e: CODE < #7 % 44 >
: SECur e: STATe {OFF| O\}, < %4 >
: SECur e: STATe?
:STRing < A5 FRAENFHFE >
: STRi ng?
: VOLTage[ : DATA] < 414 >
:VOLTage: LEVel {M N| M D] MAX}
:VOLTage: PROTect i on

Di spl ay
[ : W NDow] : MODE {WV| |1 |V}
[ : W NDow] : MODE?

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

SYSTem
: LOCal
. REMbt e
: RW\Lock
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4T RIS YR
IEEE-488 A {58

AN

IEEE-488 it A= B

BEHERA®S

ATN EE

| FC O Eh

REN R A2 B

SRQ IR G- K B A
St €

DCL K& FHR

EQ 4k R RATIA
GET PRIAIAT Ak K
GTL HEA KK

LLO A4 2

SDC kARG R
SPD B AT 10 2R
SPE AT B

IEEE-488 £H#&%

*CLS
*ESE < A4 >

* ESE?

* ESR?

* 1 DN?

* OPC

* OPC?

*PSC {0] 1}

* PSC?

* RST

*SAV {1] 2| 3] 4| 5}
*RCL {1] 2| 3] 4| 5}
*SRE < A#f1E >

* SRE?

* STB?

*TRG

*TST?

* WAl
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FE R
g B



Azl B

e IRAEHES G T (FIFO) R 2R . IR B — N R LIRS B 55—
ik, AT RN, HRREIRE R . S A T A AR )5, ERROR
TR I HOR, BRRE R . B A AN R, HYRAR A — Ry,
W= AR TR L 20 A, AFREEBAIH s G — AN (ol — IR 4
) Sl 350, “Queue overflow (PAFIESH) 7 . BRAETE R BAZIH 1)
i, WA FARAE A AR 5% W SRS R R A S AR R AR R, HYR 2
N +0, Wi O “No error” BUARTHIARMIN “NO ERRORS” .
ATLMEH * CLS  GERRIRZED A BT I B ORIG FRAT 1 BA A . A
B, RS

B *RST  (HAimd) A ANEBRE RIS .

o W @EKREK:

?E%;%ﬂﬁ%?ﬁﬁiﬁsfﬂﬁﬁ, W (Local) L3 [1] T ke
PRI\ o

View ERRORS

WIH ERROR FR AT 485%, 1% F KA BRI A A SR
G . AR AV TR AR, N GO REBHBE RN
A IR RHEAERR, FF OGO kBN SRR SUAR R
ENERE. 4% T k#2430 B ik onB
o R v

SYSTem ERRor ? MALARTAF ] o ik B e 7 R — AR
BHRAS IR CHR BRI 2 TR 80 AN

-102, “Syntax error”
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-101

-102

-103

-104

-105

-108

-109

-112

PATHE IR

Invalid character (EMFH)
Ef A B RILT TP Bl Em S R TS HHEAT #. $58%
EE,_L'/V,T

SE T o
;. OUTP: STAT #ON

Syntax error C(iEXiR)

e R I T EROEE . AT REAE A 2 AR 60 E 5 I T B A T
TR, B AT T 5K .

A"l: VOLT:LEV |1

Invalid separator (TS FREED

e A R I T R AT . TR E S AU T B 5. 5 aesigs 5
HA R REAE T2 Y.

~l: TRI G SOUR, BUS 2 APPL 1.0 1.0

Data type error (EIFZEAEIR)

EM A R R T BRR IS EEA, 0T REAE 2R AR R T 48 2 T2
T RZINR

GET not allowed (AR #iF GET)

e A A RRYE AT R (GET)” »

Parameter not allowed (RARIFEISED

KR SRS TR Z . B AN T 2 RIS, SENEZSHN
AN T34
;. APPL? 10

Missing parameter (iFFS#)
RS H L A A BRI . T RER T % R — PN EE A4
/s APPL

Program mnemonic too long (F2FHIEFHFAI)
In b i A AR A AL B B AT SRV 12 ST
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-113

-121

-123

-124

-128

-131

-134

-138

-141

-144

Undefined header (FREMICIEFD)

KBy X LR TCR. a2 ] B B SR, B %A 2R o,
WA R A2, R R & AR,

~l: TRI GG DEL 3

Invalid character in number (¥FHELHES)
TEASEE R €M R ILTE R4 -
7~ Pl: *ESE #B01010102

Numeric overflow (#{&E#EH)

HAH 2 A EOC T 32,000

Too many digits (U K%)
HUESHR BEGHET 255 f7, NEGEERNZE.

Numeric data not allowed (7~ 2 IFEEBEIE)
TUORPF RS, HEEE) T BES
™. DI SP: TEXT 123

Invalid suffix (T/EE
NEMESEER € THARNIG S, ETREPHE T 5 4.
~M: TRIG DEL 0.5 SECS

Suffix too long ([FEH K
BUESHEN GBS TFIRIRZ .

Suffix not allowed (R RIFHFE
TEANEZ Ja 83 BUE S0 Ja T R T 528
7. STAT: QUES: ENAB 18 SEC (SEC N KRS »

Invalid character data (FTCHIFEHFEHERE)
PRI T E PR TR, B BRI A B o EE ARG TER

Character data too long (F&FEIEAIK)
TREAR T RZ BTN TR Z .
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-148 Character data not allowed (A RIFFEFHIE)
FRFRFRRBUESE, HHREI T EHSE. KESHRUMRTHTHE
M SEETY.,
~fl: DI SP: TEXT ON

-151 Invalid string data (T AIFTFREEE)
W T IR . R A A S S B S | S R R
7~ DI SP: TEXT 'ON

-158 String data not allowed (R RIFFFREIE
Pl B 75, A RVHE TR S AR DR TH
IS,
~l: TRI G DEL ‘zero’

-160 | -168 Block data errors (HREIEEIR)
RS AN P

-170 %) -178 Expression errors (RIEXEIR)

211 Trigger ignored (72T fili%k)

WeE T “ERAPATRER (GET)” B8 * TRGH & il 1 2% . ik £ 2k Ak
Jyfu P, HAINUTL: I MM a2 HIiEt ik 1 R4 .

213 Init ignored ( ZEE T #1141L)
R IERHT—ANIE:, W2 T INITi at e ;e ETLEMRIT. RIE—DEETE
B &K L IEEITI R, JFRRERERN “TH” RE.

-221 Settings conflict (ZEIRZR)
FR AR P TR O BRI T, H BT 2400 1R A RS T EiE R
iTs

-222 Data out of range (FHEFBHIEED

BUHZBUE B Ay A 1A e
~: TRI G DEL -3

-223 Too much data (B K%

W) TR, PR TR B R B 40 AN GV T
CALi br ati on: STRi ng it 4 Al BE& =B % .
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-224

-330

-350

-410

-420

-430

-440

501

502

511

512

Illegal parameter value (IESERISEE)
R I B HC S BAS S i 2 A ROE I BRI ReAT A T e 250k 1.
;DI SP: STAT XYZ  (XYZ A JE— NI RUEFR -

Self-test failed ( B

I I FERE CTAT A AR Ax il H AR (FTST? frd) .« hAh, iRt
BRPRRI ARSI 75 ACHE T4 128 Ay “ AR 4R -

Queue overflow (PAFIEE)

RARETRET 20 4>, BRSOl BRAEMIERBAA h ROES R, 5 WASTA
it A, ¢ BHFHEIAT * CLS GEBRIRES) A5, SiEkRE s
(IR

Query INTERRUPTED (Zifj 2 i)

KCRKs B 32 B 2P IX i &, {E T 28 P XL BT — A A R K I
B (LARTROEG R i) » R PEEHIT * RST (A md e, =
TR X

Query UNTERMINATED (&EifjR&1H)

PSR BE B TS (AT e AR 5 (R il i 3
MEMPX 4. Flhn, EaTaedIT T APPLY fird CANVAEREER) , 2R JEik
K3 i e e T ENTER 8 )32 U8 -

Query DEADLOCKED (Zif)%E4)

W R iy R B K 2, Toide NI G2 X, O HAR AN DX 3
2K RSP AT, (HPT AR S Bk

Query UNTERMINATED after indefinite response ( JCPREABYNE R 5 &
1T

*| DN? fig 2 2 i 2 o P ) dec fe — N Bl i %

M *1 DN?; : SYST: VERS?

Isolator UART framing error ([EE8% UART Miigiz)

Isolator UART overrun error (f7E2E UART #BIREEIR)

RS-232 framing error (RS-232 Misgiz)

RS-232 overrun error (RS-232 #BPREEIR)
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513

514

521

522

550

800

801

RS-232 parity error (RS-1232 FERIEEIR)

Command allowed only with RS-232 ( L &6 i3 RS-232 ZQERMHS)

HpgiEt RS-232 # M 2 =/~ SYSTem LOCal .
SYSTemREMt e i1 SYSTem RW.ock .

Input buffer overflow (i N2 X @FH)
Output buffer overflow C(HitHZE M Xi@FH)

Command not allowed in local (A#ERX R ITF FERAMNHS)

TEIE I RS-232 e 0 R ik HiAth ar & 2 A, S SEHAT SYSTem REMot e 4

B RER ARG AES

ﬁﬂ%ﬁﬁﬁr’l‘%iﬁﬂ 2R, AR A, SRR A ARSI, L

SR ER AR
BEMATREHEEE

WA ORGSR AR U e R 2R R R . BRI N is

17, NE Sl S R
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601

602

603

604

605

606

607

608

624

625

626

630

631

632

633

ER AR
FEISARI T R T AR . A, B0 Service

Information.

Front panel does not respond (FjEHRAR L)

RAM read/write failed (RAM i3/ 5KMK)

A/D sync stuck (A/D FHELE)

A/D slope convergence failed (A/D #1Z g5 M)
Cannot calibrate rundown gain (TLEBOERBISEH R ED
Rundown gain out of range (FRILEE REGHEETERE)
Rundown too noisy (FF{5SKEZ)

Serial configuration readback failed (Z{TH. & EIEKEMK)
Unable to sense line frequency (7~EEH&iNZkIESHER)

I/0 processor does not respond (I/O AbIE2E KR MH L7 )

I/0 processor failed self-test (I/0 4:IE2E B M)

Fan test failed (XK KK

System DAC test failed (%%t DAC K5k M)

Outputl hardware test failed (¥ 1 BN L)

Output2 hardware test failed (¥ 2 MK L M)
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96 & HRE A
RUBESHIR

701

702

703

704

705

706

708

712

713

REHERS VR
AV RTR A HER Rl BE R AW . EH(S S, S Service Information.

Cal security disabled by jumper (R #BkEEIEH)

YR P IR F T AV I Dhg . i SRt IR g O, TTHLES 25 tH LA
i, R R R N

Cal secured (FIEME)

CUX FL A HEREA T N

Invalid secure code (ZFALILID

TR DO YR IEAT i 55 sl I, W BITCRIAR HE B R . X FRYR R 1), g
A I W R R 350, 2 N8R i 2 v AL 11 AN PRI 745
Secure code too long (FREAE)

R B 12 N4

Cal aborted (#IELZIE)

IR AR, OB aii bRy <, B A B A / JE REIR 2
I, S EbEAT P AHE

Cal value out of range (BUEEIBIIIEED

E/'E;TEE‘JTEYETE (CALi brat i on: VALue) 34 if (il & D RERTVE ] 1 Jo 2k

Cal output disabled (ZAEIEMIH)
LEASHERT IS 3% QUTP OFF i A 234 IE R

Bad DAC cal data (3EiXAJ DAC #EHTE)
FEE Y DAC RRHUE(E (CAL: VOLT B{ CAL: CURR) @I Ja . =B R HE
HRARRALAEAES KA GRS

Bad readback cal data( (iR A9 EIERIEREE )

e E MRl i (CAL: VOLT Bf CAL: CURR) #BiISull. = Fmmes
HARRAAAEIE T R s .
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714

717

718

740

741

743

744

745

746

747

748

749

754

755

96 & HRE A
RUHESEIR

Bad OVP cal data (5£iRHE) OVP BUEETE)
EE%WQ‘/&%&&&’EYEO ERHT AR UE T BOR R AT AEAE T R IEAT 2%

Cal OVP status enabled (BRERIE OVP A7)
JAH T IR IR TR A0 I R OR3P & N OFF.

Gain out of range for Gain Error Correction (1%z5#8id1% 25$EiR 1 IERY
SeED

DAC 355 Rt Y [ . Al e

Cal checksum failed, secure state (FIEFARIRIELRM, MMBIRED

Cal checksum failed, string data (BIGFARIRIERN, FHFREFE

Cal checksum failed, store/recall data in location 1 (KIGFIRIRIAE K
W, Tt/ ARGE 1 BEEE

Cal checksum failed, store/recall data in location 2 (KIGFNRIRIAE K
W, Tt/ ARAE 2 BEEE

Cal checksum failed, store/recall data in location 3 (KIGFNAIRIAE K
W, Tt/ ARGLE 3 AR

Cal checksum failed, DAC cal constants (FIEFIRIRIELRK, DAC K
g
SHO

Cal checksum failed, readback cal constants (KI&FIRIRIHERY, [EIiE
REEEHD

Cal checksum failed, GPIB address (#IEFORIRIAESL, GPIB Hbil)
Cal checksum failed, internal data (FIEFNRIRIELRM, HEREIRE)

Cal checksum failed, store/recall data in location 4 (KIGFIRIRIAE K
W, Tt/ ARGE 4 BEERD

Cal checksum failed, store/recall data in location 5 (KIGFNRIHRIAE K
W, TFtE/ARGE 5 BEEED
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AT )0 CAEIZ AT Windows™ 8.1, Windows?D 95 5% Windows™ NT 4.0 ()
PC i . Ardw's Bon R v 4 GPIB (IEEE 488) 5 RS-232 Ff#iff]. 1H
T RS-232 # 0 R~ A et Windows 3.1 I15 FiafT. XEE/RWIAR
T VISA BRI ES ARk IREIFEY, LME 54 PC H111) GPIB #: 11
fil & . ek “visa.dll” (T Windows — 3.1) 8 “visa32.dll”
(1T Windows" 95 5% Windows" NT 4.0) SCHFH#E c:\windows\system H 3%
T, UMEARZRTRZREI R IEHIZAT . a8 0 38 i e e i B AR B2 1 FE g i
e, IS DhERE NS
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C 1 C++ G f 7~

A C B R T A R Ao AL VO . g RER ) B A U
W] 6 HLAT VISA ThAe{as LA FH SCPI v 4, Jf HAHS THIRl3k.
KAk Uk VO RIS R IR VRS, 12 WS RHL ) VISA User’s
Guide-

FHUAY C ¥ AR Microsoft™ Visual C++ 152 R4S, A#HHI5 H
Iy “ QuickWin application” JHASTH T KA 23 H C++ 4x 5 5.0
fRgmE, THIEA “Windows 32 application” . —E ¥ “visa.lib
(Windows ~ 3.1) ¥ visa32.lib (Windows— 95/NT)” il “visa.h” SCEHN lib
Hlinclude JF & H3g & o IXLECAFIH AL T co\vxipnp\win(win95 B
winnt)\lib\msc ¥ c:\vxipnp\win (win95 ¢ winnt)\include H & T

Diode.c

/*Di ode. C

Thi s exanpl e program steps the power supply through 11 voltages and neasures 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 <vi sa. h>
#i ncl ude <stdi o. 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 nmanager id */
Vi Sessi on power _suppl y; /* ldentifies power supply */
int bGPI B = 1, /* Set the nunber to O for use with the RS-232 */

| ong Er ror 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 */
OpenPort ();
BTN
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/* 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", voltage); /* Display diode voltage*/
/* Set output voltage */
ErrorStatus = viPrintf(power_supply,"Volt %\n", voltage);
i f(!bGPlIB)
del ay(500);/* 500 nsec wating for RS-232 port*/
CheckError("Unable to set voltage");
/* Measure output current */
ErrorStatus = viPrintf(power_supply, "Measure: Current 2\ n");
CheckError("Unable to wite device");
del ay(500); /* Allow output to wait for 500 nmsec */
/* Retrieve reading */
ErrorStatus = vi Scanf (power_supply, "% f", &urrent);
CheckError("Unable to read vol tage");
printf("%.4f\n", current); /* Display diode current */
}
SendSCPI (" Qut put of f"); /* Turn output off */

Cl osePort();

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

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

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(GPl B_Address, "5"); /* Select GPIB address between 0 to 30*/
el se

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

if(bGPIB){ /* For use with GPIB 7 address, use "GPIB::7::1NSTR' address fornmat

#ET—R
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strcpy(VI SA_address,"GPIB::");
strcat (VI SA_address, GPl B_Addr ess) ;
strcat (VI SA_address, ":: I NSTR");

el se{ /* For use with COM2 port, use "ASRL2::|NSTR' address fornat */
strcpy(VI SA _address, "ASRL") ;
strcat (VI SA_addr ess, COM _Addr ess) ;
strcat (VI SA_address, ":: I NSTR");

}

/* Open conmuni cation session with the power supply */

Error Status = vi OpenDef aul t RM &def aul t RM ;

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

i f(!bGPlIB)
SendSCPI (" Syst em Renote") ;
}

voi d SendSCPI (char* pString)
{

char* pdest;

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

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

}

void C osePort()

{
/* Cl ose the communication port */
vi C ose( power _supply);
vi Cl ose(defaul t RV ;

}

ET—R
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voi d CheckError(char* pMessage)
{
if (ErrorStatus < VI_SUCCESS){
printf("\'n %", pMessage);
Cl osePort ();

exit(0);
}
}
voi d del ay(clock_t wait)
{
clock_t goal;
goal = wait + clock();
whi l e( goal > clock() ) ;
}
F4&R
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Excel 97 %ifE /il

AT R AR Excel %2 (Visual Basic for Applications) 4=, #f T
Y. A Excel, W CASH FL 73R4S B0 MR, PR IR IE 2 R,
SRJGTE TAER ALK MINY o 522 0T 17451 FH 000 1 i 2 v 9050 ) P 3
s ZonBI N TAER A 11 AN AR, TR s F s iae B o 1% i
SRJG UL AR N I . H R, R I A R 5510

A5l
BFER

NRAIH T M 139 TIFIERI gL Bl 1, F T A S50
CLZEEAR 7 B S 1901-1214, &R W45 MUR160, Motorola”
Co.)

A | B | ¢ | p I E | F T @ [ H
1
g Diode | T Diode Characterization
4 | VYoltage | Current 8 12 | s
b O,6| 0,00677] 0'14 |
B 062 001072 0'12 |
7 064 001891 0'10 |
8 0,66 002287 0l08 |
9 0,68 0,03168 0'08 |
10 0.7 004313 '
11 0,72 0,06803 88;’
12 0,74 0,07630 O'OO { ' . : : . : : : , W
14 078 0,12933 o ° o © o 4 0 kg
15 0.8 0.16578 e e
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B4 Excel %, WSGHE Excel T —/MREL, FTITARIE S, T
B2, RIGIERAs T B 4. BURE, I T B AR EAE . RPN TR AE
A At dn . BT ITKS AL T HE R B AT B3, TG T
“CommandButtonl” %41, T3 SIZHAILAFK, 5 H Sbs A B 1% 3% 41,
RIGEFENE. LB M XARHE, 728 M AHEHES, ¥ “ (name) ” il
“caption” %y “Diode” . Bizf7llE _AESEBHIRBIFEF, THEAERIT
¥ A4 N “Voltages” JFEHITH B4 AN “Current” , 7EH.I0H A
REIN 0.6, DL 0.02 FIIE K KITE AB B A15, fifi fck% AL5 [RIME N 0.8.
BEFAKLT RN “Diode” ZEnfl, NMIEAALE R, EELT AL, K5
1EFF Visual Basic % 3% 25 br. T, L “Ram v ”. Rig, £ 139 11 1
(RSCAHIAS] “[Modulel (code)]” 1, %% A%} Windows"™ 95/NT [f] /5
W], WEHEANIGEACKR, PR oA, WL “Aded o ” . RIEHMANE
141 GUTFARIISCAS . ASHOR G & T 75 T e, DAt 32 10 5 i Pk
Tl S, WY “bGPIB=" &N “True” BX “False” JikPeZEAdi F 1%
M, SRJGERER “OpenPort( ) ” #iIFEH 8 ik GPIB Huhikok RS-232 ki [
BIEAT%, WFiRE] Excel % M, SRJGAENTHHE P IEPEE AT 5 HH F R E 4
FR, RGP AT I . AR AL BN RS, SRR AR vl TAEZR 4]
MR, AN — R, ARSI B R Il SR TAER A

ALAYE “Diode” FEH A B M, DL T 2. N Iisg a4
T IRRAEA P AN B, SR P AR . R A 2ARIB T L T
—U R GENR, M EE BT A3 PC, LME GPIB ¥ I 8¢ RS-232 ¥ I 15 L
.

£ 75 WindowsD 3.1 JRIE FARA R FHIAL 5, RASHARE L3 B0, P
BEE, ¥ “visa32.dll” KA “visadll” .
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Diode %

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

' To change the RS-232 port, go to the noudl e OpenPort, and change the
variabl e COM Address = "1" to the required port

G obal defaul tRM As Long ' Resource nanager id for VISA GPIB
G obal power_supply As Long ' ldentifies power supply
G obal bGPIB As Bool ean ' A flag using of GPIB or RS-232

G obal ErrorStatus As Long ' VISA Error code

Sub Di ode_d i ck()
Range(" B5: B15"). Cl ear Content s
Dim | As |nteger

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

SendSCPI " *RST" ' Set power-on condition

SendSCPlI "CQutput on" ' Turn on the output

For I =5 To 15

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

Private Function OpenPort ()
Di m GPI B_Address As String
Di m COM Address As String

If bGPIB Then
GPlI B_Address = "5" ' Select GPIB address between 0 to 30
El se
COM Address = "1" ' Set the nunber to 2 for COM2 port
End | 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 Renot e"
End | f
CheckError "Unable to open port"
End Function

ET—R
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' This routine send a SCPI command String to the GPIB port or RS-232 port.
" If the command contains a question mark, the response is read, and returned

L Rk Ik kS Sk kS Sk Sk Sk Sk Sk Sk kS Sk Sk S Sk Sk Sk kS S Sk Sk Sk kS R S Sk S S S S

Private Function SendSCPI (command As String) As String
Di m conmandString As String ' Command passed to power supply

Dim ReturnString As String ' Store the String returned

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

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

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

actual)
CheckError "Can't Wite to Device"
If bGPIB = Fal se Then
delay 0.5
End | f
If InStr(comandString, "?") Then
Error Status = vi Read(power_supply, ByVal ReadBuffer, 512, actual)
CheckError "Can't Read From Device"
ReturnString = ReadBuffer
crlfpos = InStr(ReturnString, Chr$(0))
If crlfpos Then
ReturnString = Left(ReturnString, crlfpos - 1)

End | f
SendSCPlI = ReturnString
End | f

End Function

Private Function C osePort ()
ErrorStatus = vi G ose(power _supply)
ErrorStatus = vi C ose(defaul tRM

End Function

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

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

BFER
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Windows 3.1 &) /& B

L I kS Sk Sk Sk Sk Sk Sk Sk Sk Sk kS Sk Sk Sk kS Sk Sk kS Sk kS S S S S Sk S kR S R

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

c:\wi ndows\ system directory. Additional declations for VISA. DLL are usally in file
vi sa. bas under c:\vxi pnp\wi n31\include directory on your PC. This routine uses the
VTL Library to send commands to an instrument. A description of these and additi onal
VTL commands are contained in the Agilent Technol ogies Visa Transition Library book
' Agilent Part Nunber E2094-90002.

L I kS kS Sk gk Sk Sk Sk Sk Sk Sk Sk kS Sk Sk Sk kS Sk kS Sk kS S S S S Sk S kS R

Decl are Functi on vi OpenDef aul t RMLi b "VI SA. DLL" Al i as "#141" (vi Def aul t RMAs 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, ByVval node As Long, ByVal timeout As Long, vi As Long) As Long

Decl are Function viC ose 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
timeout, 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
timeout, ByVal count As Long, retCount As Long) As Long

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

Windows 95/NT 4.0 & # B8R

L I R S Sk kS kS gk Sk Sk Sk kS Sk Sk S R Sk Sk Sk kS Sk S Sk S kS Sk S S S Sk S S S

" 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. Also see the VISA nanual
L I I kS kS kS Sk Sk S Sk Sk Sk kS kS kS kS kS S S Sk S Sk S S S
Decl are Function vi OpenDefaultRM Lib "visa32.dll" (instrumentHandl e As Long) As Long
Decl are Function viOpen Lib "visa32.dll" (ByVal instrunentHandl 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.dll" (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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Service Information

This chapter contains procedures to verify that the power supply is operating
normally and is within published specifications (See page 157). 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

e Operating Checklist, on page 165

e Types of Service Available, on page 166

e Repacking for Shipment, on page 167

¢ Electrostatic Discharge (ESD) Precautions, on page 168
e Surface Mount Repair, on page 168

e To Replace the Power-Line Fuse, on page 168

¢ Troubleshooting Hints, on page 169

e Self-Test Procedures, starting on page 170

e General Disassembly, on page 172

e Verification & performance test procedures and calibration
procedure

e Recommended Test Equipment, on page 173

e Test Considerations, on page 174

e Operation Verification and Performance Tests, on page 174

® Measurement Techniques, starting on page 175

¢ Constant Voltage (CV) Verifications, starting on page 177

e Constant Current (CC) Verifications, starting on page 183

e Common Mode Current Noise, on page 187

e Performance Test Record for Your Power Supply, starting on page 188
e (alibration Reference, on page 190

¢ General Calibration/Adjustment Procedure, starting on page 191
e (alibration Record for Your Power Supply, starting on page 196
e (alibration Error Messages, on page 197

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

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

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

Does the Power Supply Fail Self-Test?

1 Verify that the correct power-line voltage is selected.
See “If the Power Supply Does Not Turn On” on page 20.

[ 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.

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

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

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

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

e 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

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

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

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

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

e Secure the container with strong tape or metal bands.

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

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

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

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

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

* Use a conductive work area to dissipate static charge.

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

¢ Keep replacement parts in original static-free packaging.

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

e Use only anti-static solder suckers.

Surface Mount Repair

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

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

To Replace the Power-Line Fuse

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

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

Unit Reports Errors 740 to 750

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

Unit Fails Self-Test

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

Bias Supplies Problems

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

Table A-1 Bias Supplies Voltages

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

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

Power-On Self-Test

Each time the power supply is powered on, a set of self-tests are performed.
These tests check that the minimum set of logic and measurement hardware
are functioning properly. Failures during the power-on self-test utilize error
codes 601 through 604 and 624 through 632.

Complete Self-Test

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

Front Panel Does not respond The main controller U17 attempts to
establish serial communications with the front panel controller U1 on the front
panel board. During this test, the 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 Ul1. Any incorrect readback will cause
a test failure. This error is only readable from the remote interface.

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

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

Cannot calibrate rundown gain This test checks the nominal gain between
integrating ADC and the U17 on-chip ADC. This error is reported if the
procedure can not run to completion due to a hardware failure.
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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 Thistestre-sends thelast3byte serial
configuration data to all the serial path (SERDAT, SERBCK, SERCLK). The
data is then clocked back into U16 and compared against the original 3 bytes
sent. A failure occurs if the data do not match. This tests checks the serial data
path through U29.

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

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

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

I/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 Thistestchecks the status of voltage and current error
amplifiers for the power circuit. If both amplifiers are not operational, the
power supply will beep and the error annunciator will be on.
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General Disassembly
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Recommended Test Equipment

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

Table A-2 Recommended Test Equipment

Instrument

Requirements

Recommended Model

Use

GPIB controller

Full GPIB or RS-232

Agilent 82341C interface

Programming and readback

capabilities card or equivalent accuracy
Oscilloscope 100 MHz with 20 MHz Agilent 54602B Display transient response and
bandwidth ripple & noise waveform
RMS Voltmeter 20 Hz to 20 MHz Measure rms ripple & noise

Cable (BNC to BNC) |50 ohm, 9 inch (23 Cm) Agilent 10502A or 10503A if | Measure rms ripple & noise
the 10502A is not available. [(CV PARD, CC PARD)

BNC (Female) Isolated Ground. Pomona Model 5148 Measure rms ripple & noise

Bulkhead Receptacle  |Nominal impedance: 50 Ohm (CV PARD, CC PARD)

Split Ferrites For use with round cable Steward Co. 28A2029-0A0 |Noise coupling reduction

Digital Voltmeter Resolution: 0.1 mV Agilent 34401A Measure dc voltages

Accuracy: 0.01%
Electronic Load Voltage Range: 240 Vdc Agilent 60503B Measure load and line

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

regulations and transient
response time.

Resistive Loads (Ry)

(2.7Q, 150 W/13.5Q, 150 W)’
(43.8Q,300 W/120 Q, 300 W)?
(1.6 Q, 300 W/3.0 Q, 300 W)?
(25 Q, 300 W/75 Q, 300 W)

Measure ripple and noise

Current monitoring
Resistor (Shunt) - Ryy;

(0.01 Q,0.1%)"

ISOTEK Co. Model: A-H or
equivalent

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.
"E3646A model, 2E3647A model, 3E3648A 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.

e Assure ambient relative humidity is less than 80%.
¢ Allow a 1-hour warm-up period before verification or calibration.
e Use short cables to connect test set-ups.

The tests should be performed by qualified personnel. During performance
verification tests, hazardous voltages may be present at the outputs of the power

supply.

Operation Verification and Performance Tests

Operation Verification Tests

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

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

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

Performance Tests

The following sections provide test procedures for verifying the supply’s
compliance with the specifications listed in Table 8-1, "Performance
Specifications," on page 157. 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.

-

o

(CC TESTS)

+ O

DVM
or RMS
VOLTMETER — O+

ELECTRONIC LOAD

+
O

(CV TESTS)

S

POWER SUPPLY
UNDER
TEST

O

T

O+ DVM,
Scope, or

- RMS

~

/

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 TERMINAL

Outputi
® 9 draarode
Ké SVISVINVINVINVINVINY
[ I | NN
— 7 7
TO MONITORING
TO LOAD OR DEVICE
[Front Panel (Side View)] CURRENT (Rear Panel)
RESISTOR

N

Figure A-2 Front/Rear Panel Terminal Connections

Electronic Load

Many of the test procedures require the use of a variable load resistor capable
of dissipating the required power. Using a variable load resistor requires that
switches should be used to connect, disconnect, and short the load resistor.
An electronic load, 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 "Output Setting and Operation Commands", 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 el range range
E3646A 8V/3A 20V/1.5A E3647A 35V/0.8A 60V/0.5A
E3648A 8V/5A 20V/2.5A E3649A 35V/1.4A 60V/0.8A

Voltage Programming and Readback Accuracy

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

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

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

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

| NST: SEL { QUT1| OUT2}
VOLT: RANG P20V (E3646A model)
OUTP ON

3 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)
4 Record the output voltage reading on the digital voltmeter (DVM). The reading
should be within the limit of (0 V £ 10 mV) for outputl or (0 V + 25 mV) for
output2. Also, note that the CV, Adrs, Limit, and Rmt annunciators are on.

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

MEAS: VOLT?
Record the value displayed on the controller. This value should be within the
limit of (DVM +5 mV) for outputl or (DVM +25 mV) for output2.

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

VOLT 20.0 (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£ 45 mV)* or (60 V £ 85mV)** for output2.

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

MEAS: VOLT?

Record the value displayed on the controller. This value should be within the
limit of (DVM = 15 mV)* or (DVM % 36mV)** 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)T, enable the output, and set the display to the limit mode.
When the display is in the limit mode, program the output current to the full
scale rated value (1.5A)T and the voltage to the full rated value (20.0 V)T.

Operate the electronic load in constant current mode and set its current to the
(15 A)T. 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.

*For E3646A/48A models. **For E3647A/49A models.
TFor E3646A model, and see Table A-3 for other models.
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Operate the electronic load in open mode (input off). Record the output voltage
reading on the digital voltmeter again. The difference between the digital
voltmeter readings in steps (3) and (4) is the CV load regulation. The difference
of the readings should be within the limit of (6 mV)* or (9 mV)**.

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

CV Source effect (Line Regulation)

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

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

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

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

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

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

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

*For 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.

e 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 (BNCto 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.

-

\

Output!
e j - RMS voltmeter

”$+7r‘
SO

SISNISIN

Input

RMS voltmeter

B S N
‘ ‘ Input ‘
. LoadResistor | — . LoadResistor |
(Front Panel Connections) (Rear Panel Connections) /

Note:

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

Turn on the power supply. Select the high voltage range (20V/ 1.5A)T, enable
the output, and set the display to the limit mode. When the display is in the
limit mode, program the current to the full scale rated value (1.5 A)" 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 (5 mV)* or (8 mV)**.

Disconnect the oscilloscope and connect the ac rms voltmeter in its place
according to the VRMS measurement techniques on page 180 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.
"For 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)T, enable the output, and set the display to the limit mode.
When the display is in the limit mode, program the current to the full scale
rated value (1.5 A)T and the voltage to the full scale rated value (20.0 V)T.

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

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

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

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

Figure A-4 Transient Response Time

"For 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 176, 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
(Rypp) across the output to be tested and a digital voltmeter across the current
monitoring resistor (Ry;) 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 { QUT1| OUT2}
VOLT: RANG P8V (E3646A model)
OUTP ON

Program the output voltage to full scale rated voltage (8.0 V)T 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
(Rpp 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)T by sending the
command:

CURR 3.0 (E3646A model)

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

E3646A E3647A E3648A E3649A
3Ax16 mA 0.8A+x11.6 mA 5A 20 mA 1.4A+£12.8 mA

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

MEAS: CURR?

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

E3646A E3647A E3648A E3649A
Output! | (o 95mA) | (Io:62mA) |(Ig+12.5mA)| (Ip+7.1 mA)
Output2  |(lo £ 14.5mA)| (Iot11.2mA) | (I 17.5 mA) [(Ig £ 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;).

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)T and the output current to the full rated value (3 A)T.

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

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

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

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

CC Source Effect (Line Regulation)

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

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

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 displa}y 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)T.

Operatfz the electronic load in constant voltage mode and set its voltage to
(8.0 V)'. Check that the CC annunciator remains lit. If not lit, adjust the load
so that the output voltage drops slightly until the CC annunciator lights.

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

"For E3646A model, and see Table A-3 for other models
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Adjust the transformer to 10% above the nominal line voltage (127 Vac 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 E3647A E3648A E3649A
0.55 mA 0.33 mA 0.75 mA 0.39 mA

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

CC PARD (Ripple and Noise)

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

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

-

QUTPUT TERMINAL Output1
® 1 F + - %] . RMS voltmeter

Current
Monitoring
Resistor
- — —

r +
o
— NINANMT S
RMS voltmeter Current
Monitoring
Resistor
- — - TN =
Split
Ferrites lrgjt ‘
_ Lo
BNC 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 (Ry,) across output terminals.
Connect a rms voltmeter across the current monitoring resistor as shown on
the previous page.

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

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

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

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

Common Mode Current Noise

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

Turn off the power supply and connect a 100 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)T, enable the output, and set the display to the limit mode.
When the display is in the limit mode, program the output to the full scale rated
value (20 Vand 1.5 A)'.

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

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 Your Power Supply

CV Performance Test Record

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

Load Transient Response
Time

all

all

<50 Msec
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CC Performance Test Record

Specifications
Test Description Models Output L CEl P
Result Upper Limit Lower Limit
CC Programming Accuracy all all +0.0100 A -0.0100 A
@ 0 amps (Ig) ' '
CC Readback Accuracy all Outputl I +0.0050 A I - 0.0050 A
@ 0 amps Output2 Ip+0.0100 A I5-0.0100 A
CC Programming Accuracy | (E3646A) all 3.01600 A 2.9840 A
@ Full Scale (Ip) (E3647A) all 0.8116 A 0.7884 A
(E3648A) all 5.02 A 498 A
(E3649A) all 1.4128 A 1.3872 A
Outputl I +0.0095 A Ip-0.0095 A
(E3646A)
Output2 In+0.0145 A I5-0.0145 A
Outputl I +0.0062 A I - 0.0062 A
(E3647A)
CC Readback Accuracy Output2 Ip+0.0112 A Ip-0.0112 A
@ Full Scale Outputl Io+0.0125 A Io-0.0125 A
(E3648A)
Output2 In+0.0175 A I5-0.0175 A
Outputl I +0.0071 A Ip-0.0071 A
(E3649A)
Output2 Ip+0.0121 A I5-0.0121 A
(E3646A) all Maximum change: < (0.55 mA)
CC Load Effect (Load (E3647A) all Maximum change: < (0.33 mA)
Regulation) (E3648A) all Maximum change: < (0.75 mA)
(E3649A) all Maximum change: < (0.39 mA)
(E3646A) all Maximum change: < (0.55 mA)
CC Source Effect (Line (E3647A) all Maximum change: < (0.33 mA)
Regulation) (E3648A) all Maximum change: < (0.75 mA)
(E3649A) all Maximum change: < (0.39 mA)
CC PARD (Normal mode) all all <4 mA rms
CC PARD (Common mode) all all < 1.5 JA rms
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Calibration Reference

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

Agilent Technologies Calibration Services

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

Calibration Interval

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

To Unsecure the Power Supply Without the Security Code

To unsecure the power supply without the correct security code (when you
forget the security code), follow the steps below. on page 168 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 172.

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

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

The front panel calibration procedures are described in this section.

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

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

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

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

Table 3-2 Parameters for Calibration

Output Calibration Voltage/ Calibration I_’oint
Parameter Current mnemonic
V LO
VOLTI1 CAL Voltage VvV MI
V HI
Output 1 OVP1 CAL OVP None
I1LO
CURRI1 CAL Current I MI
T HI
V LO
VOLT2 CAL Voltage V MI
V HI
Output 2 OVP2 CAL OVP None
I1LO
CURR2 CAL Current I MI
T HI
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Front Panel Voltage and Current Calibration

Before attempting to calibrate the power supply, you must unsecure the power supply,
and disconnect all loads from the power supply and connect a DVM across the output
terminals. See "Calibration Overview", starting on page 64 to unsecure.

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

Turn on the calibration mode.

CAL MODE

View

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

Voltage and OVP Calibration

Move down a level to the voltage calibration mode.

YOLTT CAL

Select the low-end voltage calibration point.

v L0 0.2000

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

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

v M 10.000

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

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

vV M 11.058

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

v HI 18.500

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

vV HI 18.485

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

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

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 n1.5000

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.

i n1.5400

Save the change and select the high current calibration point.

! HI 2.8000

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

! Hl 2.788 A

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

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 MODE

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

. 3 s Measurement | Supply Being
Step Calibration Description Mode (DVM) Adjusted
1 Turn on the calibration mode by holding down the "Calibrate" key as you
turn on the power supply until you hear a long beep.
2 |Unsecure the power supply if secured. (See page 64)
3 |Press "Calibrate" key to move down menu to voltage calibration menu. Voltage
A "VOLT1 CAL" is displayed. Press "Calibrate" key to select the low Calibration
voltage calibration point.
A low voltage calibration point is displayed. Enter the DVM reading by Low voltage
4 |using the knob and resolution keys. Press "Calibrate" key to save the v calibratio%l
changes and select the middle calibration point.
A middle voltage calibration point is displayed. Enter the DVM reading Middle voltage
5  |by using the knob and resolution selection keys. Press "Calibrate" key to v calibration
save the changes and select the high calibration point.
A high voltage calibration point is displayed. Enter the DVM reading by High voltage
6 |using the knob and resolution selection keys. Press "Calibrate" key to v calibration
save the changes and select the OVP calibration.
7 |"OVP1 CAL" is displayed. Press "Calibrate" key to run the overvoltage OVP calibration
calibration. A "CALIBRATING" is displayed to indicate that the v
calibration is progressing.
3 Connect shunt resistor (0.01 Q) across the output terminals. And press Current calibration
"Calibrate" key to select the current calibration.
A low current calibration point is displayed. Enter the computed value
9 (DVM reading / by shunt resistance) by using the knob and resolution A Low current
keys. Press "Calibrate" key to save the changes and select the middle calibration
calibration point.
A middle current calibration point is displayed. Enter the computed value
10 (DVM reading / by shunt resistance) by using the knob and resolution A Middle current
keys. Press "Calibrate" key to save the changes and select the high calibration
calibration point.
A high current calibration point is displayed. Enter the computed value High current
11 [(DVM reading / by shunt resistance) by using the knob and resolution A &gh cun
w1 " calibration
keys. Press "Calibrate" key to save the changes
13 [Repeat the steps (3) through (16) for the output2 calibration.
14 |Turmn 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 errorslisted below are the most likely errors
to be encountered during calibration and adjustment. A more complete list of

error messages and descriptions is contained in chapter 5.

Calibration Error Messages

Error Error Messages
701 Cal security disabled by jumper
702 Cal secured
703 Invalid secure code
704 Secure code too long
705 Cal aborted
706 Cal value out of range
708 Cal output disabled
712 Bad DAC cal data
713 Bad readback cal data
714 Bad OVP cal data
717 Cal OVP status enabled
718 Gain out of range for gain error correction
740 Cal checksum failed, secure state
741 Cal checksum failed, string data
743 Cal checksum failed, store/recall data in location 1
744 Cal checksum failed, store/recall data in location 2
745 Cal checksum failed, store/recall data in location 3
746 Cal checksum failed, DAC cal constants
747 Cal checksum failed, readback cal constants
748 Cal checksum failed, GPIB address
749 Cal checksum failed, internal data
754 Cal checksum failed, store/recall data in location 4
755 Cal checksum failed, store/recall data in location 5
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Replaceable Parts

This chapter contains information ordering replacement parts for your power
supply.

e E3646A/47A/48A/49A Power Supply Assembly, on page 199

e Manufacturer’s List, on page 200

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

Provide the power supply model number and serial number.

Schematics and Diagrams

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

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

e Component Locator (bottom) for main board assembly, on page 208.
e Power and Protection Schematics, starting on page 209.

e [solation schematic, on page 211.

e 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.

e Component Locator for front panel, on page 217.

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

Reference |AgilentPart , Part Description Mfr. |Mfr. Part Number
Designator | Number Qty code
S102 3101-2976 SW-PB DPST 6A 250V 04486 |NE18-2A-EE-SP
8120-8767 POWER CORD FOR STD/0E9 GY-062 or 22631 |SP-305+1S-14
8120-8768 POWER CORD FOR 0E3 GY-062 22631 |SP-022+1S-14
(E3646A/47A) | 2110-1070 FUSE 2.5A T 125V FOR 100 AND 115 Vac 01542 |51S025L
(E3646A/47A) | 2110-0457 FUSE 1A T 250V FOR 230 Vac 01542 |50T010H
(E3648A/49A) | 2110-0996 FUSE 4A T 250V FOR 100 AND 115 Vac 01542 |S506
(E3648A/49A) | 2110-1068 FUSE 2A T 250V FOR 230 Vac 01542 |50T020H
E3631-40010 BUMPER-FRONT 01542 |E3631-40010
E3631-40011 BUMPER-REAR 01542 |E3631-40011
E3631-40014 REAR BEZEL 01542 |E3631-40014
E3640-40002 PUSH ROD 01542 |E3640-40002
E3640-40003 KNOB 01542 |E3640-40003
E3633-60006 DC FAN HARNESS ASSEMBLY 01542 |E3633-6006

E3646-60010
E3646-60011
E3647-60011
E3648-60011
E3649-60011
E3646-60013
E3647-60013
E3648-60013
E3649-60013
E3640-60016

P U P U U U U G U U G U (U G U U G U U U G G

PROGRAMMED ROM (IC 2M-BIT OTP 150NS CMOS)
FRONT FRAME ASSEMBLY FOR E3646A

FRONT FRAME ASSEMBLY FOR E3647A

FRONT FRAME ASSEMBLY FOR E3648A

FRONT FRAME ASSEMBLY FOR E3649A
TRANSFORMER ASSEMBLY FOR E3646A
TRANSFORMER ASSEMBLY FOR E3647A
TRANSFORMER ASSEMBLY FOR E3648A
TRANSFORMER ASSEMBLY FOR E3649A
TERMINAL BLOCK ASSEMBLY

01542
01542
01542
01542
01542
01542
01542
01542
01542
01542

E3646-60010
E3646-60011
E3647-60011
E3648-60011
E3649-60011
E3646-60013
E3647-60013
E3648-60013
E3649-60013
E3640-60016
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Manufacturer’s List

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