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. TAATVLANI Iy b+ E—RTHLZEEZRLET,
TAAT VAN Iy b BRIZRDE, BRLEZBROE
JEEERDY I v MENERINLET,

EEBMRE— KT, ERERFRA—2 - E—FEUZIY b E—
FTRICIZAY FIHA, EEERFELZYES, £, T4 RT
LADA—4 - E—DIFE., /TZEELTEHLERY) = v MEIE
FIELFERA, / ITTHRETDHLEEF, TARTLAEYIY
|“ t— F'-L-C }-EEE.IJIL:E [*'C?E.'J S F{Eo)gﬂséﬁﬁnm
TEHECLEEBBOLET,

o 4 STTEEY I v pMEFRELET

Limit 1 > 7 —Z BN L TWA Z 2fER L., BEHD 2E
H MRS L CTE Tﬁﬁ%®/7#%ﬁéﬂTwé %
MR L F 9, DFEEBIRY—Z2 3L, BB L TWAHINA
HICBEBILES, £7-. / 7&ET LA L TWAHUE A
BTxFET, /JVTEEV Iy MEEZRELET,

O 5 S TEELTHYER Y pRELET,
Limit /1 7 — 2R HB L WA Z L a2fERLET, /7%
BIREIEICRELE T, A2 O — X OEFHOKN AL E
T, OREEEIRF—Z ML TR L W AHiEBEIL, /7T
HAOBEHRAE TR L £,

6 X—% - F— NICREDET,
MIEE— FC CAL MODE & # /RS 7-1%, [Display Limit]
BTN, B THEALT T MITAHEA—H « E— R
WWEYD E7, Limit A 7 —208Ha L, T4 AT AT
OUTPUT OFF & £ RS E T,

NBEEDRETIE. NEEERTF—TRERLTWAHEEEIETEI
BE®TEET,
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B & MR

E BIRENE

Output On/Off

1 HhxF0 L FF,

OFF 1 >/ —Z 235 H%T L, 18V £7-1% 30V. OVP. OCP. B
XOec A v or—2nmiaLEd, BIE. T4 AL A1
A=K e F— R/ o>TWVWET, A—F « — FTiL, EE
DOHNEBIE L EBERVERINET
OVP 1 T —H L 0CP A v ¥ — 2 DFEMIZ OV TIE,
NEEEREO T T T I 7] (386 X—) & [EER#E
DT T IT) (382—) ZBRLTLLIEE N,

8 BRPEBHE— FICho TSI L el ET,

WA TR (CO) T — KRBT 556, 661> vyr—
PBEAT LTS 2 L AR LET, OV 20— BT
LTV a356, BEY v MECS BICRE A2 ER LT
QEE,

CCEMERIZ. BRODEENRRETER) I v MEZBAT-BE
. ERIIEEBNIZHRENDERLR) =Y METEEEE— FIZHE
TL. ZNICHBILEHAERMNETLET,

JE—F A3 72—k

VOLTage {<voltages|MIN|MAX} BIEFZE L F T

CURRent {<currents>|MIN|MAX} L E L FT

OUTPut ON Iz L F T,
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BifFEHRE 2
BERAT—FORELY -

BERT—FOREFEELEYI—-L

B{EAT — ME, RERMEAEVICE OEFTHRETEET, 2
XY, 7ar bk« READLEEF—ZHFTEI T RT
DORESKIEE ) a— L TxFEJ,

7uy NMMEDOTHDAEILEIZ, THOY Y b« A7 —
FEEE bRt SN ET, M. [*RST) (99 ~—) Dt
HESHW LT FEEY, WOFNEIZ., BERAT— FZ21%1FY
a— T D HEERLET,

8y b - SRILERE
BIERT— FORE

E3632A 11— —X - AL F

1

2

4

EIFREL, (RIFELEVEFEX F— MILFET,
HAEEL U OER, BEEBIOERY 2 v MEOFKRE.
WA/ F7WREE. OVP BLNOCP A /A 7 1RHE,
OVP BLOCP D U v« LRXBMRGFEINET,

X L= e = NN L F T,
BERAT— N RFET A0, 3 oD AEYAE (1. 2.
BELO3) #RHTEET, BERT— ME, HNEFEMHEAE
VICHRESN, Va— 332N TEET,

STORE 1

DA yE—UE, M3BHET A ATV AICERSINET,
BN 1 IR L FE T

J 7 HEAIZEILT, REALE 3 2N L E7,

STORE 3

BRFMEE XY AT HICE, TAATVLADBLA LT T
4% % TH 3 BERF D0, [Store] IS D F—Z L £ 7,
BRI, / —~/VEIEE— RIZED, SN HEREICRY
i‘j‘o

BER T — FFRIFLET,

FEAT — P BMRIEESNET,

DONE
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2 EnfE& e
BERAT—FORELYI—IL

ZOA =V, MIBMT AT LAICERENET,
RBHRINTWSRT—FDYa—)L

[Recall] 1 V=—s« FE—RFFFNTLET,
Ja— 2= RITDE, LLEME1PFRSNET,
RECALL 1
ZOA =V M3BHET 4 AT VA ICERRSNET,
) 2 AEEHEBFXT— eV a—n LT,
J T EAICEILT, #RINCiEirEs 3ICETLET,
RECALL 3

[Recall] Z L TA 5 3 HLINIC Z OB EEIThAV &
J =< /VEMEE— RIZRD . RREME 3 ITREINT-EEX
T—MIVa—LENFEFFA,

[Recall] 3 HfFXT— Pz J=a—LET,
DONE

ZOX =V 1 BERINET,
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EifELHBRE 2
BEFRENDTOYSI VY

JE—F- A3 72—k

KDavwr REANL, BROAT— M E2REBLRY =2—1

LET,

*SAV {1]|2]3} BEE— FNEHEE LGSR
FLET

*RCL {1]2]3} LUBTICIRIE L 2B ER 75— | 2T

DFNENLEDS V2 — L F T

BETREOTOTS5ILY

WEF R, HOEER T VI LASNT-R#EL~LDOEE
BznE, AfE—RFLET, N7« LR 3VEE
ICRESN TV AEENE SCR A TH A ZERK L., MU v
T LoUL R BV R OGAIIHIE 1 VICRELET,
LFOFEIEIZ, OVP U w7« LULDOREFE. OVP OBEE
DR TTE, OVPRREED 7 U 7 HEZ R L TWET,

702k - INRIVERE

OVP LRJLDERTE & OVP EIRRDEZNE
1 BR&EF 1L F T,

BRI AT —F 2 /Yty MREEICRY £9, HhiEA7
(OFF A > — 23 mdT) 12720 15 V/T A L DEER
S (VA =23 EAT) . TITEERIENCRE S
£7.

2 HHETATLF T,
OFF A > V=2 BT L, T A AT VARA=HF « T— R
2720 F£79,
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B & R

BEFTFREOTOTSILY

Over Voltage Q;

Over Voltage

Over Voltage

3 JOVP] X==2—5 CTr V> LN ZBRLET,
LEVEL 32.0V

[OVP] A==a—%BH &, FORA v —UNEREINET,
I 7 2L C, MLEROVP MY v EICLET, b
Uo7 e LT 1.0V RICRETE T A,

4 OVP /Al & HEYIC L F T,
OVP ON

[Over Voltage| &4 &, LD A v —URERSNET,
5 [OVP] X==2—2f&TLE,
CHANGED

LIZ5 < CHANGED 2 vt — U MiiE R &4, H LV OVP
MU ENRENNC o7t R LE T, OVP RENEH
SN VniE4AiE, NOCHANGE & FrEh£d, [OVP] #
Za—MNETL, A—% - F—FIZEVET, OWP 1 ¥
=R DR MR L E T,

OVP DENEDRERR

OVP OEMEZ T = v 7 T HI2i1F, WABEZ N v 7 - KA v
P FTCEFEST, KRIZ, OVPERIEN MY v 74 2FE T, &
Fl¥—%2FEHLTHOEEZL LT EF & Ed, Zhick
D, BEFEROHINTIZEE2IZTETET L, OVPOVP A > P47 —
AN L, CCA I —H A 12720 £4, OVP TRIPPED
Avb—U8F 4 AT UAICERENET,

BEEREDS V7

OVP IRFEN AT H L (OVPTRIPPED A v & —UNRT AT L
AZERESND), OWP A P —ERELET, Ny T U7k
BB Y —ADRFRTH L5561, TNzl LEd,
ROFINETIX, WELREL 2 VT LT—~/ - T— FEIEIC
R5GEEZRLET, ZOFIETIE, BHMAEELTT 4 27
VAMNIA LT T BHE, T 4 A7 LA % OVPTRIPPED |2 &
vET,
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Over Voltage ES 1

)
Over Voltage (1) 2

3

EifELHBRE 2
BEFRENDTOYSI VY

OVP IV > TEF /=12 H B L~k & /e # L F T,

¥ 9 [Display Limit] Z# L72%, HAOELE L~ % OVP b
Vo7« iRA 2 RELRIZFIF 570, |over voltage|Z4H L7-%%
J 7 ERMEALT, OVP MY v fli%E B,

ST e T NICEELE T,

OVP ON

[Over Voltagel##f3 &, LD A v —UNREREINFET,
HAOBE L~V EEET HEA1L. Z 2 [\ L
*9, OVPCLEAR X v & —UNT 4 AT LA IZFEREIND F
T, /7 EAIZBILET,

BEIESREEF 2 VT, A=2—F L FT,

wiz BT L. LIESH < DONE A v & —
UINT 4 ATV AITEREN, OWP A P r—2iTzhbl kb
M LERTA, HIINA—HF « E—RIZED £9,

JE—F - A3 72—k

VOLT: PROT {<ee>|MIN|MAX} OVP L~/ 35T L
7

VOLT: PROT: STAT {OFF |ON) OVP [e]#5 & HEL) 5 /=
ITENE L E T,

VOLT : PROT : CLE A~ Y7L 7 OVP 5]
Bre2 V7L FT,

EIEZEED OVP BRICIE. ¥ O—/NSCRAEEINLTLET,
hIZkY., BETKRELNRET HLEEROE AL NREMIZEE
WEnFET, Ny TUVLGONBEERLEAICEREIATLS
KETBEETKENMBRMICHKET S L. SCRIFBREMSDK
EREREZERNICO I LT, BREVEELIENALHY T,
COREFREET BIZIE, B21 TRTELSIZ, F44—FZH
NIZEINERT 2DENHY £,

E3632A 11— —X - AL F
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2 EnfEEHRE
BERREOTOITSI VYT

POWER
BATTERY SUPPLY

NOTE: If remote sensing,
connect + Sense lead to

Anode side of diode
<« .
L — TO+s
— —— —— 40-s
[ o

= 2-1 Ny TYRETHRES N L REME

BERREOTOITSIZIVT

EREIL, HAEWRN T 1 7T LSk L~V DOEZ
Mxoe, AMET—RNLES, ZOKETIE, TnrI7 Iy
JTHhBEREErRELET,

LT OFNEZ, EEREED b Y v 7« LU OBRGETTIE,
OCP OENMEDHERE 71k, WEMRED 7 V7 iikzRm LT
\35—;«0

782 k- SRIVIRE

OCP LRJLDERTE & OCP REDEZE
1 BWa 72000 7,

DC ERNANT—F2 /Uy b« 27— NIV, HHRN
A7 (OFF A 7 —H R RAT) 12720, 156 V/TA LU
BN (VA O — 2R, EE=a b—VHD ./
TR SN ET,
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EifELHBRE 2
BERGRENDTOYSI VY

2 e Al L ET,
OFF A I — BT L, T A AT LABRA—=H « E— R

2720 F9,
() 3 [OCP] A==2—&[i Tr) 7« L@l L ET,
LEVEL75 A

[OCP] A==za—%H< &, LELOA v E—VUNRRINE

3, HilfE s T AEFEE LT, B2 OCP MYy EIZ LET,
4 OCP [FIS 25912 L E 7,

0CP ON

[Over Current] &3 L. LADA v —YRFRINET,
5 [OCP] X==2z—3& T L *7,
CHANGED

LIE 5 < CHANGED £ vt — iz &4, #H LV OCP
MY PR BEN o2 EHBRLET, OCPRENET
SN WEE 1L, NO CHANGE & F RS E4, [OCP] *#
Za—NETL, A—HF « FT—FIZEDEJ, 0CP A
=B ORI MR L E T,

OCP D ENMEDFEER

OCP OEMEEZ F = v 7+ 5I121%, HOBERE N v 7« RA
M EFTETFET, &Iz, OCPRIEN NI v 74+ 5% T, /
TEMEALCTHAEREZ LT > EFTnEEd, Zhick b,
BIROHNERNPE LT L, 0CP A T —F BNk L&
9, OCPTRIPPED * v &t —V 65 4 AT LA WZFRENET,
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2 EpfF& e

BERRENTOTISIY

*
Display Limit

@
[Gver Current] ()

BERRKEDIIT

OCP IRHE F4T 5 & (OCPTRIPPED 2 v & — U N7 1+ A7 L
ANZFKREND), OCP A P —FREWLET, Ny T U7

EHEREEY —ANERTH 25613, EFThatliLE7,

WOFNEATIX, WEFREEL 2 VT LT—~/b - T— FEIHEIC
ROFEEZRLET, ZOFIATIT, BRMHELTT 4 X7

VAMWEA LT NTDHE, T4 A7 L A% 0CPTRIPPED (&
DET,

1 OCP F Vo ZBE /LB L~ & EHELFET,

%9 [Display Limit] 24 L7=%. HAEHR L~ % OCP b
Vw7 A v NELFIC T 57>, [Over Current] %47 L7-f%
JTEMEALT, OVP kU v 7% BT £,

2 27 T IZRVFET,

OCP ON

[Over Current]Z {4 &, ERDA v E—UNERENET,
HABE L~V EEET D551, Z 2 [\ L
TLZEV, OCPCLEAR X v E—UNTF 4 AT LA ITFKRE
NAHET, /7T EAHIZEILET,

3 BEBRKEZZ VT L, X==2—FHLCFT,

I EERIT L. LIES < DONE X v &—
UNT A AT VAIIEKREN, OCP A U —X T bl
BRI LETA, HIINA—H « T— RIZRED F£7,

JE—F - 4237 —XEE

CURR:PROT {<ee>|MIN|MAX} OCP L ~IL#5FE L
7

CURR: PROT: STAT {OFF |ON) OCP [e]f% 5 HEL) 5 /=
IZFENE L E T,

CURR: PROT: CLE rY 7L 7= OCP [A]
Bro V7L ET,
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EELHRE 2
BEDVE—+-tIUT

BEQUE—F - £V

BEDVE—F B UTE, AMTOLX 2L —2a %
HEFFL, BIHELAMEHESY — R TOEBEER I X - TRAT
HlFXal— g EAEELET,

FBEOVE—b - B U THOBEREEERTAZEICLD,
OG-l AWM CEENHESINE T, 207,
BIRIE, V—REOWT 7V r—a BT 5EERTZH
B ETE 27217 T, AW TOE F%E% J—F
Ny JFTBHIENTEET,

FBREZVE—bF - THICEERT D &L OVP BT/
IR BT s Rm"A U b (AT CTEEZBEL
9,

cVL¥aL—iay

07 EICRE STV A EEAM OARIL, BIRO H 1T
HWHENLHETT, VE—bF B 7O5AE, ARE
MOEEIEKRTHEDOE T - RA 2 e () HATo
MOBIEREFIZOWT, 1VHEY bmVENRLES, B
A« Y= RIZEROT 4 — RNy 7R EO—E7eDT, B A -
V—ROEPFLZ Y — R 1AH7=0 05 QLLFIZHZ, Likoft:
BRMEREEMERF L <230y,
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B & MR

EEDYE—k -t

tH h E 4%

Hh/ 44X

it

K

0T EOER A ELE S ERAAR, EBIRO 8w S
nNEJ, VE—bF - BT 7OEAIE,. A — ROELRK
TEAMBEICME LT, KMEEREEZHELET, &AM
WIEEE X TG A L, ERRHARIIRAES L EE A, EBIRICKH
HBENEENBERICRY L 2L — 3 UMb T 5 &, Unreg A
U= ENRAT L, ML FaL—MRETHLZ L &
RLET,

TR U= RTHbivz ) A X33 X CEROHEIZE N,
BIEAMNEANCEREL MFTHERHD ET, BA - U—
REBRY BT, Ak A4 X/ NBiciz., AffY — K
WHATIZEEE L CGabEET, /A XOREREETIX, B
A e V= RO =)L RBRLEIZRE 08350 3, BIROK
D=V REFET T NicRwLET, o—n et X8
DS 6D1 KELTRHHL 20D TS S0,

FrEOAMY — FEBLOKRERANEEOMAEHLETY
E—hvrVUTEEATAE, TV a Lo T
TANVEDBERER S, BT 4 — KXy 7« —FTHAIAE N
LHENRHY ET, ZTOT 4 NFIZK o TEKR S vz imFl 7L
Y7 hOT=Hlz, BIROLEENMET, WEISENELS 2o
720, VT MREEICRDAREMER DV £7, HEOLAIL,
FIENECLDHZELHVET, 29 Lt 2R/ RICi Z
5121, ARV —FRE2TZARVELI LT, R EbEET,
TR —=RFBROTO T TI T T =Ry .
N—T DD, VE—F B TEERICEY R
U— REZIFARY — FPFR- TR & S S EREpENE
CET, B TABEHNREREZITVE,
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EELHRE 2
BEDVE—+-tIUT

BEDVE—F -t VTDEE

E3632A 11— —X - AL F

FBEDOYE—hF BT, K228 T X912, B
WD OEM Y — REARICER L, B A inhoot
A )= REAMIZERT O MLERHD I, B -
REAMICERT 256, BIEICEE LT EEN,

VE— N -2 7R TIE. @RRMOEK N—% 1
L RN LED AL T EEN,

O—AlL -2 VT DEGETEH, £2R - )—FKZ2HE NG
FITEHELTLESL,

JE—F -2 5Dty b7y ThIE, BFFELITIER
DIEIEZEECTE=®IZ, BREA 71295 (FJ§ ON/OFF R4
VERT) ZEEBRCBEDHET,

POWER SUPPLY

LOAD

B 2-2 BEDYE—F - LU DER
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2 EhfEEHRRE
HADEME

tH h DL

EBIROH L, 7 b« XA LES /A TEET,
o BN ZHREETHNIT., OFF 4 P —Z 35T L., A
TN 9, BRBA REIZRD &, OFF A ¥
F—HIIMITLET, HAOERATICT AL, BEMEIZOVIC

720 BRI 0.02A 2720 F1,

o HATAT — MFHEBMEA TV ICEEEHRINFET, BENL TIC
ENTEHEERL. VE—h A ¥ T72—RAD U vy MMEIT.
HAEFEIZA 712720 F,

WANA T TH, L SRIRF—, #l#1/ T, HBEERT—.
RRARF—(IEATEET, T4 RTLAHA—F - T—F
DBAM, / TELTH, HABE BAREOLEANT 1 2
TUAISRRSNERA, HANATDEES, ZRERT
BT BITE. FARTLAZYI b - E—FIST 2BEHS
YET.

702k - INRIVERE

71 % A4 7124 %1213, [Output on/OfE| 2L E¥, ZDF—IT
X0, Whad7 A KRB0 LTS,

JE—F- A3 72—k

OUTP {OFF|ON} &4 7 F AT AT L E T
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BifeLtEe 2
HADEME

NERY L—Z &> -t A DUl

E3632A O &A 71295 &, AR 0VIBLDN0.02 A T
ELSNET, Tk, EBRICHAZUW LR THHIE
FERE w20 £4, HE2UT 53 ) & Affa s Y
L—TCHEf T 2 MENH Y £, SNBY L—ofiliEl & LT,
High-True %7-1% Low-True ® TTL{§ 5234 fE &k 4, 20D
E5HIEX, VE—F « 2~ R T&®5 OUTPuUt : RELay
{OFF|ON} DA TITWE T, TTL 1 /71% RS-232C Hfi v v 1 &
B9 CEHTEET,

OUTPut : RELay IRFEA ON DAL, B> 1 @ TTL H /1% High
(45V), ¥ 9O TTL 711X Low (0.5V) (Z7e 0 £7°,
OUTPut :RELay A7 — k7 OFF OBE L-ULITIc 2 0 £,

* RS20 ARV ADEVTIFIFEELIDTILHAK, ERN
BIC2200D0 Y NERELGVWEFRATEEEA, FHIC
DUWTIE. [Service Guide (E3632-90010)] ZEBBL TL =&Y,

- BREAL L—HIEESZHAT HIREZT o LHEIE.
RS-232C A 2 Jx—RIFEALGWNTL =&Y, RS-232C [H
BRAOIVR—R FHABETBEALSHY FT,

JoAayy

E3632A 11— —X - AL F

70wy JREEEHALT, 7 EEYLL T, ERPOME
ANDIRBEED L ZICEFEINLIDOEHSENTEET, /7%
b9 BITIT. MR T A DONIE %2 5 F THBREENY —%
LB ET,

VE—h B Tx2—RA+F— KDL XL, /7T b
IRV =R E T,
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Bh{F & HRE
VAT LEEOEE

VAT LEEDRE

46

DI varTiE, BV TZT AN, mT—5E Tk
ISFIV o T 4 AT LA OFE ST A ERE R L ET,
ZOEHRIL, BROEICEHERRGRH Y FHAN, BROBREIZ
ITEE T,

TILITTARE

BIRA A ANCTHE, RU—F v - A T7TF X NRHEPICE
HLET, Zhx, BERDPEVMERTRENE D0 EHRTHT A B
TT, BRBREBEATA DI, HMZ2T A MIFETIRE
i, NT—Fy B TTFANBEKTS L. ERROR A > ¥
=R LET,

SERRENTT A NI, ETIRN 20N ET, TTOT
A NPKIENT D &, BERPEMERRETHD Z EBMRIESINET,
SERIRENT T A NBEITHE, Tr k- 2R LI PASS &
FRENET, BLTT A INEKT DL, FAIL & FREN,

ERROR 1 > U — AN SUT LET, y—EADDICERY

Keysight |Z3REH9 2 FIEIZSWTIL, [Service Guide
(E3632-90010)) #ZH LT 7EE0,

AV k- ARILEBE

SERIRV T T AN EETT DI, (ZERRITIE,
Error]AAD 70 ko« SR - ) EBRT A AL v
FE2FFIZH L, £ D%, F—% b BRI L. AT
RO ET, BRARELTTAMI2HTRETLET,
JE—F A2 7x—REHE

“*TST?”

SERRENTT AR TS L0, KIKT5 L 18KEIN
i‘a‘o

E3632A 1—H—X - A/ F



T5—%#

E3632A 11— —X - AL F

EpfEC MR 2
YR T LELEDRELE

Ty ko 2% LD ERROR A A — Z AT LA, 1
DFERIFEE DO av L FIELEZII N R U =TI T — K
HEhizZ b2 RLET, EREOT T —HFHIT8ICIE, &K 20
oI — %8 TEET, RO NTE, F4a4E 27— -
AvtE— ZBRLTIEIN,

e TT—L, EANEHL (FIFO) DJE/F THARONET,
RSN T T —NRIOGRENET, HHITHN ST~
THOTT—%5HHD &, ERROR A VI — 234 71273
D, =7 —F27 IV 73NET, =T —PRETHEI,
B—EN 1 EED £97,

e TIT—HHN 20D L, FFLITHNCH D IERBEDT T —
(BHr DT 7 —) 2 -350,“Queue overflow (1517404 —
N—Tnm—) " IZEXHRZONE, HFHITHINL T —%H|
BrL7Z2VE, ZRUBEOT T — I35k SN ET A, FFHIT5
DOFHFH U= T =R RAEL TR WESIE, VE— " o
VBT 2 —AREH T +0, “No error (=7 —72L) ", £i37
k- 2%/ C NO ERRORS 7R X v £,

o TT—FEBATHIE S VT T HITiE. BIREZ 7ITT DD,
*CQLS (Z U7 « AT —HR) a<wy REETTHLENRHY
9, *RST a2~ K (Uty ) 2T L THELITIIL
7T TCEEHA,

282k« NRIVERE

ERROR 1 > 2 —Z 85T LT 6, TRV UL TR
BATAINO =7 — % 5tA 0 £9, 7 XTOT T — %55
L. FTRTOT =R VT ERET,

ERROR -113
JE—F 142272 —RB4%

SYST:ERR? T —fFEBITA 5 1 ODL T —F
AR FE T,

T —FRO T 4 —~ v FTT (=7 —LFHNDOE S 13HK 80
ETT),

113, “ REFT~VH "
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48

Bh{F & HRE
VAT LEEOEE

T4 AT LA &l

X2 U T o OFHICEY, Tar b e X T AT LA
EATIZLIEGERHVET, VE—F A X T2 —ADND,
TRYRN ARV N2 LFOR v =V ERRTEET,

FAUAT VLA, VE—DN e A BT 2—ADBNLT Y/ F
TTEET,

TAARAT VAT TIZTDHE, TAATULAITHNBELN
72< 720, ERROR A O —ZLSOFTSTOA D=4
NATIZRVET, TAAT VA A 7IZTHE, 7w

koo PRRVEBEEZ AT 72 720 £,

F 4 AT LA OIRBBITHERME ATV ITRFEESNET, EFEAE
F7Z L2, VE—h A F¥T7x2—RA& Uy MLTD,
VE— I bu—hNVERTIE, BT A AT LA BAE
2720 £,

VE—h AU X Tz—Anbavy REEETHZLICK
D, 7y bk NRAUZAvE—VEFRCEXEST, 7
h e REMTHTEKR 12 LFA v —V2FRTEET, 123
FTERBEATEHMIOVEBETCONET, hrv, UL R, &
Rav Ut BRIOXTFEHE S, HROXTFERRIN
FHA, AvE—UNRERINDE, TAATLAITHIIN
ELNERAL

VE—F e S HT2—=ANBA =TV E2T 4 AT L AT
KHE TAAT VA DRENA =T A4 RENET, T2
bbb, TAATVL—RNFOHATHA Yy E—V%T 4 AT L
AR RTEET,

a—n (Zar bk "xN) BECRDE, T4 AT LA
NA TR0 4, WIEE— R TCALMODE & #ER&EN7-
%, ZHLTC, VE—h A X T2—ADba—T
JVIZRY £97,

JE—F A2 7 —REEF:

DISP {OFF|ON}

FU R LA DF G T

DISP:TEXT <quoted string> FIHFF T EN " X FEenl EFT

DISP:TEXT:CLE

HRINEA =2 VL FET

E3632A 1—H—X - A/ F



EpfEC MR 2
YR T LELEDRELE

WDAT— A2 ME, Keysight 2> ha—Inb 7y k-
IRFNVDA =V TR T D HEERLTNET,

DISP:TEXT ‘HELLO’

J27—Loz7 - VEDIVOREEE

FBEIZIL, SEESERRNH AT L E2HE+THEMT3 2D~
A r7uZowyPREHRINTWEST, E~f 7ok oH
Iz /I)/X T““*ﬂ/é?h“(b‘é77’ -Arj:‘:7 )E./El /%6§mu
THHERERITTHZENTEET,

Try—bhvuxzT7 s YEVa it VE—F AU F T2 — AN

5 OAMERREETT,

EFRIL, ary~TRUGNTZ4>5DT7 4 — L RERLET, 4
BEHOZ7 44—V ERVEYar s a— KT, 3O0EFNEFN
TWET, RUIOHTFAAL Y - Taky DT 7—L 7T -

VEeva &R 2BBOEFTIIAE I 7ty 07 7—2A
V=7 s VEVa e SEHOETIE TR N R - S
oD T7r—AbUxT «c YEY g K5 TT,

JE—F- 42372 —REE
*TIDN?

LEoa<wr FEFTTLE, RO 7+ —< v b TLFHNRE
EnET,
HEWLETT-PACKARD,E3632A,0,X.X-X.X-X.X

AT TFIROERTHY . B340 XFLL R £,

OEJRITBLN— 3 @D SCPI (Standard Commands for
Programmable Instruments) OFLEIZHEI L TWET, BN
Y45 SCPI D/X— 3 0%, VE—h « 4 7 =— A THER
T&EET,

E3632A 11— —X - AL F 49



50

2

Bh{F & HRE
VAT LEEOEE

SCPI X"— g VORWEbEIX, VE—K A U H T 2 — AN
5DHFEITAHETT,

JE—F- 42372 —REE

SYST:VERS? SCPI ~N—2 g > DAY

SFEFNLYYYY.VE WS T —~<y hTIRENET, YIZUE

Ta v OFE, VIZFEDOFEDOA—Y 3 FR (21T 1995.0) %
%Li‘d‘o

E3632A 1—H—X - A/ F



EELHEE 2
VE—h-A2VBTT—REKE

JE—F AR T IT—REKE

UE—h 4/&7wa@mf EIR A BET DA, VE—
e AU H T2 —AXIICERERETLHILENRHY £F, =
DI arTIE E—h AU F T2 —ADOREICHT H1E
WAafEfELES, VE— - 4/&71—x&mf@ EIRD T
07T AT AERIL. 55 3 5 [Remote Interface
Reference| #ZM L T EW,

JE—F A3 2—RDER

E3632A 11— —X - AL F

U7 « X321, GPIB (IEEE-488) & USB 232 Ol DA >
72— ANEHINTWET, ~EIHHATES M ¥
72— A X1 OOKRTY, LHHAIZIE, 7 7 40 b Tk GPIB
AUH T 2= APNEN I TNET,

VE—h e f U X Tx2—A[L, 7 b« NG OIHER
"IRE T,

o SREA VA T = —ADER T, RERMEA TV IHEFEINT
WT, BRA 7RV E—h AV X T7=2—AD )y LT
LB L ER A,

-GMB4/57:—X%%R¢6FA . BEHOEAEDOT
RUAZEIRL T 7ZE0, ﬁ%tﬁ#é& ﬁ&@?P
LARTE Y b« RRAIC—REREINE T,

e GPIBNXZ « 2 hua—FZhHLEAEDT FLARHY 97,
AVET 2=+ NALOWERIZIZ, "R -3 be—7
DT RLUARAZEFEHLZRNTL EE, Keysight O3> ha—
i@ ET FL A 21 ZHHLET,

e RS-232C A v X 7 x—AR&EF LI LTZHAR. TS
A= L= R T4 EBINTILERHYET, ZOA
VHET 2 —RAERINT B L, BIREEE) L2 L X RS-232 A3
Ty ko SEC BRER SN ET 2]

[1IGPIBA 2 7z —RABHATHERELEIVE 21— 2 DEHKICET 55
ML, TGPIBA 2 7z —ADtEMI 56 R—2) ZBHBLTLES
LY,

51



2

52

B & MR

JDE—hF-A2V3 T —REE

GPIB7 FL X

GPIB (IEEE-488) A % 7 = — A LDOETFT A AZ1F. —BED
T RUVAZE DY THLENRHY £3, BEFREOT KL AF, 0~
30 DHEFAIZH HEEOMHHRETEET, BRE2A T DH L,
T b NRFVCHEDOT R AR —FRIICERENET,
TSI, BHRO7 RL AT 05 ICHEINTWET,

GPIB7 KL RiX, 7uay v bk « NRRANEDOHAFREHETT,

o 7T RLVRAIX, RERMEAEVIZRAFINTWT, EBRA 7
VE—h e A X T2—AD Yy FETHLEILLEH A,

e GPIB/XR « 2 ha—JIZHEAHDOT RLARHY £7,
AH T z—A « NRZEORERICIZ, NA a3 bmg—7
DT RLUAZEMEHLRNTL 7Z&, Keysight ® 12 bz —
FILEE,. T RLA21 A2HLET,

R—L— FDEIR (RS-232C)

RS-232C #I{EIC, 6 DR — L — F D 1 D& BN T E
4, THHAERICIZ, BIROR— L — NI 9600 [T/ E SN T
i‘a‘o

Rel—RE, 7o b 2SR DLRETRETT,

o JEBINTEXHAR—L— ML, 300, 600, 1200, 2400, 4800,
9600 DWFNMNTY, LR TIL. 9600 R —T7,

o R—L— hOFBIN L, RERMEATVIEFESNL TN, &
BAT7RLVE—h A EZT72—2AD VY NMETHLEILL
FH A,

N T 1 DER (RS-232C)

RS-232C BI{EF D) 7 ¢ Z3EIRCTx £4, THHMRIC
%ﬁ@NU%4@NU%4@L®8?~5-Hyb_ﬁﬁén
TWEJ,

[2]RS-232C f A 7T —RABHTHEREOAVE L1 -2 DEKICET S

M. TRS-232C 4 v B2 7z —AMtERMI 57 R—2) #8HBLTL
=&y,

E3632A 1—H—X - A/ F



B & R
DE—b- A28 T —REE

RNUT 41F, 782 b« RRANEDOBBFEEARETT,

o BINTEDHNRNY T 4FRTIL. None (8T —4 - v 1),
Even (77—% By k), £7/2130dd (77—% - E> k)
T, RUTAERETDHIETT—F « By MO BN
ICRRESNET,

o NUT 4 OFPIL, REFBEMEA TV IRFINTWT, EBR
FIRYVE—h e AL EZT2—ZD VY METHLEILL F
A,

GPIB 7 FLRADEE

GPIB A v % 7 = — A HITEREZZET HITIL, RO PIAITHE

\32 —g_ﬂo
1 VE— MEEE— FEHGLFT,
HPIB/488

FRZ THHMREOBRTENLEFE L TV RWEAIE, 7r
ke RFNVDT 4 AT VLA EIZEDORA =V RNERRENFE
4, RS-232 NERENT=HAEIE. / 7 & A12[E L T HPIB/488

2R L E7,
2 GPIB 7 FLRZET— FICBE L 7,
ADDR 05

THRHAERCIT., BFEOT FL AT 05 ITRESNTVET,
EBEE THEBENOERE L TWAEAIL, B2 5 GPIBT R
VANKRRENDGZERH D T,

(o) 38 /7#MLTGPIB7 FLAFZEHELET,

J 7 HEAELIFERZETE RSN TNDLT FUANRER
SNET,

E3632A 11— —X - AL F 53



2 EnfeEHRE
JE—b AV T —RERE

4 ZEZRFEL TYO RIET— FERTLET,
CHANGE SAVED
T R AL, RHEEFEEA TV ICREFESNTNT, EEA 7R
VE—h A FT7x2—2AD Uty METHELLEE A,
BRI A v =V 2FRT, BEPANI 2T Z2R L&
T, GPIB 7 FLANREE S8 1L, NO CHANGE & 1
MHERSNET,

SHIZEBRZ#THTIC. I/0BREE—FERTTBICIE.
L& T, NO CHANGE » vy t—UMNRFRShi= b
MLET,

R—L— bk &N T4 (RS-232) DERSE

RS-232C A v % 7 = — A FICEREZFHET HI2iE, OFJAEIZ

PENET,
1 VE— MEEE— FEHELF T,
HPIB/488

EIRAE TR EMEEORENSEE L TCWARWEAE, 7uv
he RFNLVDTF 4 AT VLA FICEDORA =V RRREN
7,
VE—h ¢« f U F T 2 —ZADER%E RS-232 1T T TICLEFH L
TWAEAIL, RS-232 XA v —UNERENET,

() 2 RS232C 4> 7= —R&#RL LT,
RS-232

RS-232C A v Z 7 = — A%/ 7 HEICE L GRIRCTE 4,

3 RS232C 1 > 5 7w — RFEE— FIZBIIL T, #— - L—
FPEZERLFET,

9600 BAUD

THHMEEOR—1L — MNE 9600 T, / 7 & EHIZHE LT,
300, 600, 1200, 2400. 4800. 9600 DT I3 % ER L

E
) & BEZREFELT, NI T 2ERLET,
NONE 8 BITS

54 E3632A 1—H—X - A/ F



I/0 Config

E3632A 11— —X - AL F

5

B & R
DE—b- A28 T —REE

TIEHEERC, BFIX8 T —% -y b (RUFT472L) I
MEINTWET, /7&ERICEILT, RUT472L0D8
Ey b, A 7TEY b, BETEY FOWTRNERRL T
&N, RUTFT 4 BRETHILT, T—4 - By FER
RIBEMICR T E SN E T,
BHERIFL THO REE— FERTLET,

CHANGE SAVED

RS-232C O — + L— k&N T ¢ OFPUL, RERIEA T
VIRFEENTWT, BFEA 7RV E—hF e f L H T2 —R
DIy METHLELLEYA, BEENENEH SN2 L
EBHTAHA v E—UNRERINET, R—+ L—F LY
T4 DEFE SN2V EATE, NO CHANGE & 1 RIE RS

s

EHICERZTHTIC, VOREE—FERTT BHICIE.
ZH# L#El+. NO CHANGE #* v —UhKRRENT-H
MLET,

2

55
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Bh1E & RE
GPIBA >4 7T —XDHERK

GPIB f >3 7 T —RADWERKX

56

U7 « XD GPIB 237 Zi%, Bz Ea—40Mmo
GPIB 731 AlZ#p LET, & 15 MEHRTO%ER ) TIX,
Keysight 2MELT 27— 7 L o—E R E#H & T\ E4, GPIB
VAT A, ROFMEIETFT AR, EO LD etk (A
Z—, V=7, £2Mlk) oBFCbLIELET,

e ALV a—HEFD, TNAAAOBREIT I BUTELET,
s HTLZTRTOr—7VOREIT, 2mx kT 57 31 A

OBLUTELET, HE20m TT,

IEEE-488 & B &, ARDT—TILEMN4m #BZHEBEIZIEE
ENBETYT,

GPIB ax 7 Z D ElZ, axr7 %« Tnay 7 & 4L EERGW
TLEEY, TRTCOaR I X EFERICELEL, RVEFET
LonbkrHTLLEEWN

E3632A 1—H—X - A/ F



Bn1E & #RE
RS-232C 4 >4 7 1 —AMIERL

RS-232C 4 >3 D = —ADEK

EFIZ, VT - %09y (DB9) Y UTIN s aRxTEE

L TRS-232C A v &7 7 = — ARG TXET, ZOEBJR

2

IZ. DTE (Data Terminal Equipment) /XA 2 & LTS T

WEF, RS232CA L H 72— A5 N LETRTOWBET, 2

DD Ry =A 2 + F 42 DTR (Data Terminal Ready,

4) & DSRData Set Ready, t'r 6) ZfliH L £,

I I TlE. RS232C A X 7= —AE N L CHEIRZHEHT 5
AL AR L EJ, RS-232C THEMAT 270/ T2

v e a< Kt TRS-232 Interface Commands] (106 ~<X—737)

ZZRLTIEEN,

RS-232C X E DI E

E3632A 11— —X - AL F

RS-232 f V& 7 = —ADHREITIT. IRONNT A —FHEH L%
A = 28 NAS 10\ PHEHLT, A—- L—
M NUT 4, T—F By MEEBIRLET (Fu b - X
LIS OFREICET A5 TAR—L—FEXNU T ¢
(RS-232) OFHE] (54 2—) WL TLIEEWN,)
R—L—

e 300, 600, 1200, 2400. 4800. 9600 (T3 HfiiEDHEE)

N)TFaET—E2-Evh:

e None/8 7 —4 « v b (LERE), Even/77 —4 + By
b, F72130dd/7 T —% - B b

AReA—k-Ev D% :
e 1ty (EE)

AbyTEy O :
e 2ty b ([EE)

57
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58

B & MR

RS-232C 4 >4 7 1 —AMIERL

RS-232 T—# - JL—LDT+—I v b
XY T F - TL—LEFEETLTITOEY FTHY, Z
NN 1o0F 77 X EMERLET, 7L—L LT, AX—F -
By hb ARy 7 - By bET (HFEY b EED) OXTE
fBLET, ZOZ7L—LNT, R—+L—h T—F - EYh
DI NVT g BATHEBRRTEET ZOBERTIE, 77—
ZeEy FELIFI8T—H - By MIRDT L—»L + T —
~ v MR LET
PARITY = EVEN, ODD Start 7 Data Parity | Stop | Stop
Bit Bits Bit Bit Bit
PARITY = NONE Start 8 Data Stop | Stop
Bit Bits Bit Bit
2-3 RS-232CF—#%# - JL—L 74—V k
YV Ea—AR FITiRERADIES

)R = I R = S ol e 8157 NN 773 s I X Rl = G ) DA IV
T =R =T NARMETT, FEAEDa Y2 —F L
K1, DTE (Data Terminal Equipment) 7 /3 2 T4, Z D&
JE Y DTE 731 A72D T, DTE Rl L2#5TH 4 %7 = —
R —TNVEFERALEST, ZOXA TOr—TNEXIVET
L, BFT AT IX—HF IR AF—N =Tt HIEE
nE9,

it\4/&7m—x =T VDD a % 7 2L NEECER

ICHIEBELTLEE, @, 227239ty (DB9 =237
H) F7iX25 B (DB-25 *7 #) T, AAELITAADE
BRNAHY ET, FRAOaxs X \iZaxs ¥ « r—ARNIZE
YRBY ., AR XTI NHY £

TREF R ORERRIZE ) 2 — T VR e WG AT i BT &~
HNVETT, DTE 7 —7 A2 FEH L TWAEEE, TA ML —
F'XN—J547777?%@%LT<E§W0*&%@7
HTRELUTIEH, AR ARABWT X TR XV BT N T
X7 % DB-9,/ DB-25 BT XTI ZNH T,

E3632A 1—H—X - A/ F



EifELHBRE 2
RS-232C 4 >4 7 1 —AMIERL

KO TIE, BRZIFEAEOD IV Ea—X F -8RI
THEENMERAT A —TNETETHEZRLTWET,

DB-9 ') 7 JLIER

AL 2 — A EITRICOE L - ST - R— BBV,

FAD AR ZBFNTWDEE | Keysight 34398A &7 — 7 /L -
Xy MIBETHIXNL « FLh « F—TANZHEHLTLIEEN,

DO =TI, BEIICO B DA R« aRx T ZRFNTVNE
T, X243, ¥—T LD ERLTVET,

T TN

s PC
DCD 1 1 DCD
RX 2 2 RX
X 3 — 3 >
DTR 4 4 DTR
GND 5 5 GND
DSR 6 6 DSR
RTS 7 7 RTS
CcTS 8 8 CTS
RI 9 9 RI
DB9  DB9 DB DB9
S AR AR Iz

2-4 DB-9 ) 7 JLIERE

DB-25 1) 7 JLiER%

SV a— R FERIFERIZ2E B U T s R—ERH Y,
FAD AR T ZRNTNDEA . Keysight 34398A 77— 7' /L -
Fy MIBDOXIL « FFT L« =T )L 2B « THT XA
HALTLEEY, M2-51%, Fr—TI N T7HTH - B &L
TWET,

E3632A 11— —X - AL F 59
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Bh1E & RE
RS-232C 4 >4 7 1 —AMIERL

e

DCD
RX
X
DTR

GND

5182-4794
=L

B

DSR
RTS
CTS

©oO~NOOO AWN =

RI

©CoO~NOOO AWN =

DB9 DB9
AR AR

DB9
*R

& 2-5 DB-25 &) 7 JLE#E

5181-6641
( Adapter \

PC_
1 2 X
2 3 RX
3 4 RTS
4 — 5 CTs
5 — | .I 6 DSR
6 7 GND
7 —‘P\’ —— 8 DCD
8 20 DTR
9
DBY DB25 DB25
Az AR FR

DTR/DSR/\> F>¥xz—% - Okl

EJf1%. DTE (Data Terminal Equipment) 7 /34 A & L THERL
71, RS-232C @ DTR (Data Terminal Ready) & DSR (Data
SetReady) 74 v &L Ty Fy=e—7 LE, BIRIT.
DTR 74 V&M LTy Ry —JEBE2XELET, ER
WA BT 2= ANLT —Z EZITWMAHNC, DTR 71 1%
TRUE THHMEH Y £3, FEIRL DTR 7 A % FALSE (Z5%
ETDHE, T 10 XFLRICT HHERSH Y £7,

DTR/DSR /N> R v — 27 A 7124 5121%. DTR 71 > %28
HEIIZ, DSR 7 A % v Y > 27 TRUEIZ L%, DTR/DSR
N Ry =0 A 72 LTESAIE, KBV A— - L— a2
WLTT—ZRELLEEINDLOICLET,

E3632A 1—H—X - A/ F



E3632A 11— —X - AL F

EifELHBRE 2
RS-232C 4 >4 7 1 —AMIERL

WDy — AT, BIRIZDTR 7 A % FALSE I[ZRE L £,

1 %fﬁ@]\ﬁ/w77zﬁ7/v (8100 XFEZ(R) IZhb &,
HEIIL DTR 7 A % FALSE (RS-232C =% 7 Z Dt 4)
WCRELET, ANy 77 O0F N+l HE A
R=2ZANT&EDHE, 2HFHDOr—2 (KES]R) ZHRVT,
EJRIXDTR 74 % TRUE IZRE L7,

2 BENPA L E T 2—ARHT =27 ] LInwE Xl (T4
bbb, BENPHAEEEZLIL TS L XIT). <new line> A v
- F—Ix—FRNEsNnD L, EFRIEZDIR 71 v %
FALSE [ZF%E L 7, Ziud, MAERERICEEIND
L. A bR =TI L& LT — X DOEE il D IR E
POV BENDHDHZ EEBERLET, £/2. <new line> 13 =
<~V RLFHN X —IF— " TDMERNHDZEHLEKRLE
T, B AN L% EFIXDIR 7 A > % FE TRUE (2%
ELET ®AIDOT—ABRZNEGT72ORD ),

EBIFIIDSR A V5 F=X LT, NA -y ha—F0R3A( X
T 2= A LETWOT =X EHRT LN EMRLET, BRI
KX T RETDHANIDSR 74 > (RS-232C 27 X DE Y
6) #t=4%L%7, DSR 71 > FALSE 04 1%, HAn—
el U9, DSR 74 2N TRUE 2725 &, EHENHR SR
7,

FBEIL, BN —HELE L TWARB., DTR 71 > % FALSE I
BREFLET, BENKEFEEZETTEDH LI, XA -3 b

1 —Z7/DSR 74 % TRUEIZT Y b+ BHFE T, —FHDOA
H—=T 2 —ADT v Rav 7 NEAELET, <Ctrl-C> LF %k
ETArZLICLY, AV ¥ T72—ADFT vy Ruv 7 2Hhlrcx
FT, UKD, BIRF208MERZ VT S, XrT 4 v
TINTHHAPKIESNET (2L, IEEE-488 7 /314 A D
7 U TEIWEERILTY),

BEIRH DTR % FALSE ITR¥EFL TWBH & EIZ, <Ctrl-C> XFHIEL
CERICEHEINSIZEK, AR -2 bA—FIEHEMIZDSR &
FALSE ICERET DR ENHY ET,

61
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62

Bh1E & RE
RS-232C 4 >4 7 1 —AMIERL

RS-232C D +FS TN a—Fa 04

::Tm Rsmm}4/&7l—x%ﬁbt BiE CRIEN A
L/‘/:_ 9:3: /7#61,5\5 75_’/ IIIJI Li‘j—o uf'ﬂﬂ L’DU‘VC(i
gL 1**5' fMETDRFa2 A MESRLTI I,

B AL E2a—FT, R—L—F, RNUFT ¢ F—HF
vy MIAFE LB ﬁofmé:&%ﬁﬁbiﬁony
Ba—XT, A¥—F ErP1, Ay By R 2IZ
BESN TS Z &%ﬁmbiﬁ(*ﬁfi DO E
T9),

SYSTem:REMote 2~ F&FEITL, EFEREZVE—F - £—

Rz L%,

ELWA U E T 2—RA =TT HETFENERSNTY

ABILEHRLET, r—7L0ax s AR ThoTh,
WHSECAR N E ) CTlenA b H D 7, Keysight 34398A 77—
T Ty MILIFEAED ALY a— & LR OBE I
HTx%d,

A VB T2 =R =T NNa s Ea—FDELWYT
Jbs R— K (COM1, COM2 72 &) ([Z#fi S T\Wb Z & %

BLET,

E3632A 1—H—X - A/ F



BifE L 1REe
RIE

TR, EBFEOBREMRERICOWTEHBE LET, KEFIEDE

2

N OWTIL, [Service Guide (E3632-90010)] # &ML TL 72

éb\o

REDExaY) T4

E3632A 11— —X - AL F

ZOMREIX, EX 2T 4 s a—FEANTHZLICED, E

FFAEITRR > TEBZREL TLE O FEA R T £,

BIRIE, ZOESZRETHAT S E T, BEROKRIEEZIT

T, ELWEXF 2T 4 - a—REANLTEXF2 YT 4
ZRERT 2B RN H Y £,

o THHfIFO®X= T 4 « 22— KiX “HP003632” T9, &
X2 T g s a— NIREBEATVITREINDIOT, B
B T7RVE—h e A H2—R2AD )y FETHEDD

A,
o UF—h o f U X T 2 — AN DOARHEMEESY 4 L2921,
WKIRT LI 12MiOFHTFEEXF=2 VT 4« 23— FREL

THEHLET, LBEIET 77Xy F&EEL, EVITT L
Ty NEFIIEFERELE T, 12 WFERHTHLMED

DFERAMN, LHIZIZITAL 77Xy FEEELTL &,
A (12 #7)

o VE—h AU B T2 —AMLR#ELZHRT L, 7ua b X

FNPDEETERVE DITT DR, KD 8HTDT 4 —

~vy MM LES, JBHIC “HP” LFRE L. &V I3 TE

FRELET, 7r b REATIERED 6 3050 A 05380
SNETH, BT _XTEANTOILERDHY £4, 7
ke SR DIRTERRE 2 BRER T 5 12I1T, ROR—VTRT

£ DIT, SEEIC “HP” LARERT, RV OB TEANL
i‘j‘o

63
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64

BifE L BRhE

LX¥alTq - 2—FEHRLIEEES., X)) T HEETE
MZFTBHIENTEFET, BRAFTICO vy o/ \FEBMLT, #
LWa—FZ#AHDLLLESL, EMIZDOULNTIX. [Service Guide
(E3632-90010)] Z#SHL TLFZELY,

REDEFX1 YT 1 R

BROYX 2 U T 4 f@BRICIE, 7uar b e XL EEIT) E—
he AU B T72—2A%HLET, BIRIIKENE#EI R
RECHfTSAL, XU 7 ¢ - 22— RNiX “HP003632” |ZRXE S 4L
TWVWET,

78k ARILVRE

1 KIET— FEERLET,
SECURED
1%.:%5%7147& ETHIL, [Calibrate] & L 72N HEF % A

258, FROAvE—URFREINET,

2 tF=2Vr g e a—FEADLET,
000000 CODE
1RH# A RERT B2, KRIET— FTCAL MODE L #E RN
7-1%. [Secure] L., / 7 L fRHERING —Chx =V
T4 e A= REASNLTHS, [Secure] L £,

3 ZEAFFRIFEL, X==2—3FCF7,
UNSECURED
T EEATNENETFEEINET, BEF2U T -
a— RARELWES, ERROA v —UN 1 BEIFRRENE
T, REMBEOMRR EIIRER ATV ITRGFEIND DT,
FBFEA TRV E— e A EZ T =2—AD )y METHLED
DNEHA, REET— REKTIT B2, BREAZ7IZLTH,
54z LET,
AN LIzeFa )T 4« 2= RISRY B35 535515, INVALID
LFRREINET, I—FDODATE—RIZIRDDT, ELW
a—REAHLTLEE N,

E3632A 1—H—X - A/ F



BifFEHRE 2
RIE

JE—F 142272 —RB4%

CAL:SEC:STAT {OFF|ON},<code> FEFEDtF= V7 s
TIR#EZHEETEIL
REZHFIR L FE T,

REZfERT 21213, Eftoa~wr e (REORTICHA L
rttx=2U7 4 - a—FerfELET, #:

CAL:SEC:STAT OFF, HP003632

RIEDRERTE
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SCPI Command Summary

70

If you are a first-time user of the SCPI language, refer to “Introduction to
the SCPI Language” and “Simplified Programming Overview" to familiarize
with the SCPI language before attempting to program the power supply.

This section summarizes the Standard Commands for
Programmable Instruments (SCPI) available to program the
power supply over the remote interface. Refer to the respective
sections in this chapter for more details on each command.

Throughout this manual, the following conventions are used for
the SCPI command syntax.

¢ Square brackets ( []) indicate optional keywords or
parameters.

 Braces ({ }) enclose parameters within a command string.

¢ Triangle brackets (<>) indicate that you must substitute a
value or a code for the enclosed parameter.

* A vertical bar (|) separates one of two or more alternative
parameters.

E3632A User’'s Guide
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Table 3-1 SCPI command summary

Output Settings and Operation Commands

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

APPLy?
[SOURce:]

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

CURRent [:LEVel] [:IMMediate] [:AMPLitude]

[MIN|MAX]

CURRent [:LEVel] [:IMMediate] : STEP[: INCRement] {<numeric value> |DEFault}
CURRent [:LEVel] [:IMMediate] : STEP [: INCRement]? {DEFault}

CURRent [:LEVel] : TRIGgered [ :AMPLitude] {<currents>|MIN|MAX}

CURRent [:LEVel] : TRIGgered [ :AMPLitude] ? [MIN|MAX]

CURRent:
:PROTection[:LEVel] ? {MIN|MAX}
:PROTection:STATe {0|1|OFF|ON}

CURRent
CURRent

CURRent:
CURRent:
CURRent :

PROTection[:LEVel] {<currents>|MIN|MAX}

PROTection:STATe?
PROTection:TRIPped?
PROTection:CLEar

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

VOLTage [ :LEVel] [:IMMediate] [:AMPLitude]

[MIN|MAX]

VOLTage [ :LEVel] [:IMMediate] : STEP [: INCRement] {<numeric values>|DEFault}
VOLTage [: LEVel] [:IMMediate] : STEP [: INCRement] ? {DEFault}

VOLTage [ :LEVel] : TRIGgered [ :AMPLitude] {<voltages>|MIN|MAX}

VOLTage [ :LEVel] : TRIGgered [ :AMPLitude] ? [MIN|MAX]

VOLTage:
:PROTection[:LEVel] ? {MIN|MAX}

VOLTage

VOLTage:
VOLTage:
VOLTage:
VOLTage:
:RANGe {P15V|P30V|LOW|HIGH}

VOLTage

VOLTage:

MEASure

PROTection[:LEVel] {<voltage>|MIN|MAX}

PROTection:STATe {0|1|OFF|ON}
PROTection:STATe?
PROTection:TRIPped?
PROTection:CLEar

RANGe?

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

Triggering Commands

INITiate[:IMMediate]
TRIGger [ : SEQuence]
:DELay {<seconds>|MIN|MAX}

:DELay?
:SOURce

:SOURce?

*TRG

{BUS | IMM}

E3632A User’s Guide
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Table 3-1 SCPI command summary (continued)

System-Related Commands

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

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

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

*IDN?

*RST

*TST?

*SAV {1]2]3}

*RCL {123}

Calibration Commands

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

RS-232 Interface Commands

SYSTem
:LOCal
:REMote
:RWLock

72
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Status Reporting Commands

STATus :QUEStionable
:CONDition?
[:EVENt]?
:ENABle <enable valuex>
:ENABle?

SYSTem:ERRor?

*CLS

*ESE <enable value>

*ESE?

*ESR?

*OPC

*OPC?

*pSC {01}

*PSC?

*SRE <enable value>

*SRE?

*STB?

*WATL

IEEE-488 Conformance Information

*CLS

*ESE <enable value>
*ESE?

*ESR?

*IDN?

*OPC

*OPC?

*pSC {01}

*P3C?

*RST

*SAvV {123}

*RCL {1]|2]3}

*SRE <enable value>
*SRE?

*STB?

*TRG

*TST?

*WAI

E3632A User’s Guide
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Introduction to the SCPI Language

74

Standard Commands for Programmable Instruments (SCPI) is
an ASCII-based instrument command language designed for test
and measurement instruments. Refer to “Simplified Programming
Overview” for an introduction to the basic techniques used to
program the power supply over the remote interface.

SCPI commands are based on a hierarchical structure, also
known as a tree system. In this system, associated commands
are grouped together under a common node or root, thus
forming subsystems. A portion of the SOURce subsystem is
shown below to illustrate the tree system.

[SOURce:]

CURRent {<currents|MIN|MAX|UP|DOWN}

CURRent? [MIN|MAX]

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

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

VOLTage? [MIN|MAX]

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

SOURCce is the root keyword of the command, CURRent and
VOLTage are second-level keywords, and TRIGgered is the
third-level keyword. A colon (:) separates a command keyword
from a lower-level keyword.

E3632A User’'s Guide
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Command format used in this manual

The format used to show commands in this manual is shown
below:

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

The command syntax shows most commands (and some
parameters) as a mixture of upper-case and lower-case letters.
The upper-case letters indicate the abbreviated spelling for the
command. For shorter program lines, send the abbreviated
form. For better program readability, send the long form.

For example, in the above syntax statement, CURR and CURRENT
are both acceptable forms. You can use upper-case or lower-case
letters. Therefore, CURRENT, curr, and Curr are all acceptable.
Other forms, such as CUR and CURREN, will generate an error.

Braces ({ }) enclose the parameter choices for a given command
string. The braces are not sent with the command string.

A vertical bar (|) separates multiple parameter choices for a
given command string.

Triangle brackets (<>) indicate that you must specify a value for
the enclosed parameter. For example, the above syntax
statement shows the current parameter enclosed in triangle
brackets. The brackets are not sent with the command string.
You must specify a value for the parameter (such as CURR 0.1).

Some parameters are enclosed in square brackets ([]). The
brackets indicate that the parameter is optional and can be
omitted. The brackets are not sent with the command string. If
you do not specify a value for an optional parameter, the power
supply chooses a default value.
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Some portions of commands are enclosed in square brackets
([1). The brackets indicate that this portion of the command is
optional. Most optional portions of the command are not shown
in the command description. For the full command showing all
the options, refer to Table 3-1.

A colon (:) separates a command keyword from a lower-level
keyword. You must insert a blank space to separate a parameter
from a command keyword. If a command requires more than
one parameter, you must separate adjacent parameters using a
comma as shown below:

SOURce : CURRent : TRIGgered
APPLy 3.5,1.5

Command separators

A colon (:) is used to separate a command keyword from a
lower-level keyword as shown below:

SOURce : CURRent : TRIGgered

A semicolon (;) is used to separate two commands within the
same subsystem, and can also minimize typing. For example,
sending the following command string,

SOUR:VOLT MIN; CURR MAX
is the same as sending the following two commands:

SOUR:VOLT MIN
SOUR:CURR MAX

Use a colon and a semicolon to link commands from different
subsystems. For example, in the following command string, an
error is generated if you do not use the colon and semicolon:

DISP:TEXT:CLE; : SOUR:CURR MIN

E3632A User’'s Guide
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Using the MIN and MAX parameters

You can substitute MINimum or MAXimum in place of a
parameter for many commands. For example, consider the
following command:

CURRent {<currents>|MIN|MAX}

Instead of selecting a specific current, you can substitute
MINimum to set the current to its minimum value or MAXimum to
set the current to its maximum value.

Querying parameter settings

E3632A User’s Guide

You can query the value of most parameters by adding a
question mark (?) to the command. For example, the following
command sets the output current to 5 A:

CURR 5
You can query the value by executing:
CURR?

You can also query the maximum or minimum value allowed
with the present function as follows:

CURR? MAX

CURR? MIN

If you send two query commands without reading the response from
the first, and then attempt to read the second response, you may
receive some data from the first response followed by the complete
second response. To avoid this, do not send a query command without
reading the response. When you cannot avoid this situation, send a
device clear before sending the second query command.
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SCPI command terminators

A command string sent to the power supply must terminate
with a <new lines> character. The IEEE-488 EOI
(end-or-identify) message is interpreted as a <new line>
character and can be used to terminate a command string in
place of a <new lines> character. A <carriage returns>
followed by a <new line> is also accepted. Command string
termination will always reset the current SCPI command path
to the root level. The <new lines character has the ASCII
decimal code of 10.

IEEE-488.2 common commands

The TEEE-488.2 standard defines a set of common commands
that perform functions like reset, self-test, and status
operations. Common commands always begin with an asterisk
(*), are four to five characters in length, and may include one or
more parameters. The command keyword is separated from the
first parameter by a blank space. Use a semicolon (;) to
separate multiple commands as shown below:

*RST; *CLS; *ESE 32; *OPC?

SCPI parameter types

The SCPI language defines several different data formats to be
used in program messages and response messages.

Numeric parameters

Commands that require numeric parameters will accept all
commonly used decimal representations of numbers including
optional signs, decimal points, and scientific notation. Special
values for numeric parameters like MINimum, MAXimum, and
DEFault are also accepted.
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You can also send engineering unit suffixes (V, A, or SEC) with
numeric parameters. If only specific numeric values are
accepted, the power supply will automatically round the input
numeric parameters. The following command uses a numeric
parameter:

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

Discrete parameters

Discrete parameters are used to program settings that have a
limited number of values such as BUS and IMM. Query responses
will always return the short form in all upper-case letters. The
following command uses discrete parameters:

TRIG:SOUR {BUS|IMM}

Boolean parameters

Boolean parameters represent a single binary condition that is
either true or false. For a false condition, the power supply will
accept OFF or 0. For a true condition, the power supply will
accept ON or 1. When you query a boolean setting, the power
supply will always return 0 or 1. The following command uses a
boolean parameter:

DISP {OFF|ON}

String parameters

String parameters can contain virtually any set of ASCII
characters. A string must begin and end with matching quotes;
either with a single quote or with a double quote. You can
include the quote delimiter as part of the string by typing it
twice without any characters in between. The following
command uses a string parameter:

DISP:TEXT <quoted strings>

79



3

Remote Interface Reference

Simplified Programming Overview

Simplified Programming Overview

This section gives an overview of the basic techniques used to
program the power supply over the remote interface. This
section is only an overview and does not give all of the details
you will need to write your own application programs. Refer to
the remainder of this chapter and also Chapter 5, “ 77 U % —
v a - 7177 A7 for more details and examples. Also refer
to the programming reference manual that came with your
computer for details on outputting command strings and
entering data.

Using the APPLy command

The APPLy command provides the most straightforward
method to program the power supply over the remote interface.
For example, the following statement executed from your
computer will set the power supply to an output of 3 V rated at
1A:

APPL 3.0, 1.0

Using the low-level commands

Although the APPLy command provides the most
straightforward method to program the power supply, the
low-level commands give you more flexibility to change
individual parameters. For example, the following statements
executed from your computer will set the power supply to an
output of 3 Vrated at 1 A:

VOLT 3.0 Set the output voltage to 3.0 V.
CURR 1.0 Set the output current to 1.0 A.

E3632A User’'s Guide
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Only the query commands (commands that end with “?”) will
instruct the power supply to send a response message. Queries
return either output values or internal instrument settings. For
example, the following statements executed from your computer
will read the power supply’s error queue and print the most

recent error:

dimension statement

SYST:ERR?

bus enter statement

print statement

Selecting a trigger source

E3632A User’s Guide

Dimension string array (80
elements).

Read the error queue.

Enter the error string into the
computer.

Print the error string.

The power supply will accept a bus (software) trigger or an
immediate internal trigger as a trigger source. By default, the
BUS trigger source is selected. If you want the power supply to
use an immediate internal trigger, you must select IMMediate.
For example, the following statements executed from your
computer will set to an output of 3 V/1 A immediately:

VOLT:TRIG 3.0 Set the triggered voltage level to 3.0 V.
CURR:TRIG 1.0  Set the triggered current level to 1.0 A.

TRIG:SOUR IMM Select the immediate trigger as a source.

INIT Cause the trigger system to initiate.
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Power supply programming ranges

The SOURce subsystem requires parameters for programming
values. The available programming value for a parameter varies
according to the desired output range of the power supply.
Table 3-2 lists the programming values available and the
MINimum, MAXimum, DEFault, and reset values of your power

supply.

Refer to Table 3-2 to identify the programming values when

programming the power supply.

Table 3-2 Keysight E3632A programming ranges

0to 15V /7 Arange 0to 30V /4 Arange
Voltage Programming range 0Vto15.45V 0Vto3090V
MAX value 1545V 3090V
MIN value ov
DEFault value ov
*RST value ov
Current Programming range 0Ato7.21A 0Ato412A
MAX value 121A 412A
MIN value 0A
DEFault value TA 4A
*RST value TA

82
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Using the APPLy Command

The APPLy command provides the most straightforward
method to program the power supply over the remote interface.
You can select the output voltage and current in one command.

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

This command is a combination of VOLTage and CURRent
commands. As long as the newly programmed values are within
the presently selected range, the output voltage and current are
changed as soon as the command is executed.

The APPLy command changes the power supply’s output to the
newly programmed values only if the programmed values are
valid within the presently selected range. An execution error
will occur if the programmed values are not valid within the
selected range.

You can substitute MINimum, MAXimum, or DEFault in place of
a specific value for the voltage and current parameters. MIN
selects the lowest values of 0 V and 0 A. MAX selects the highest
values allowed for the selected range.

The default values of voltage and current are O Vand 7 A
regardless of the presently selected range. For more details of
parameters, refer to Table 3-2 for each model.

If you specify only one parameter of the APPLy command, the
power supply regards it as the voltage setting value.
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APPLy?

This command queries the power supply’s present voltage and
current setting values and returns a quoted string. The voltage
and current are returned in sequence as shown in the sample
string below (the quotation marks are returned as part of the
string).

“15.00000, 4.00000”

In the above string, the first number 15.00000 is the voltage
setting value and the second number 4.00000 is the current
setting value.
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Output Settings and Operation Commands

E3632A User’s Guide

This section describes low-level commands used to program the
power supply. Although the APPLy command provides the most
straightforward method to program the power supply, the
low-level output setting commands give you more flexibility to
change the individual parameters.

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

This command programs the immediate current level of the
power supply. The immediate level is the current value of the
output terminals.

The CURRent command changes the output of the power supply
to the newly programmed value regardless of the output range
presently selected.

You can substitute MINimum or MAXimum in place of a specific
value for the current parameter. MIN selects the lowest current
values of 0 A. MAX selects the highest current values allowed for
the selected range.

This command also increases or decreases the immediate
current level using the UP or DOWN parameter by a
predetermined amount. The command CURRent : STEP sets the
amount of increment and decrement. Notice that a new
increment setting will cause an execution error -222 (Data out
of range) when the maximum or the minimum rated current is
exceeded.

CURRent? [MINimum|MAXimum]

This query returns the presently programmed current level of
the power supply. CURR? MAX and CURR? MIN return the
highest and lowest programmable current levels for the selected
range.
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CURRent:STEP {<numeric value>|DEFault}

Set the step size for current programming with the CURRent
UP and CURRent DOWN commands. See the example as shown
in “Example” on page 86.

To set the step size to the minimum resolution, set the step size
to DEFault. The minimum resolution of the step size is
approximately 0.12 mA. The CURR: STEP? DEF returns the
minimum resolution of your instrument. The immediate current
level increases or decreases by the value of the step size. For
example, the output current will increase or decrease 10 mA if
the step size is 0.01.

This command is useful when you program the power supply to
the allowed minimum resolution. At *RST, the step size is the
value of the minimum resolution.

CURRent:STEP? [DEFault]

This query returns the value of the step size currently specified.
The returned parameter is a numeric value. DEFault gives the
minimum resolution of the step size in unit of amps.

Example

The following program segments show how to use the CURR UP
or CURR DOWN command to increase or decrease the output
current with the CURR : STEP command.

CURR:STEP 0.01 Set the step size to 0.01 A.
CURR UP Increase the output current.
CURR:STEP 0.02 Set the step size to 0.02 A.
CURR DOWN Decrease the output current.
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CURRent : TRIGgered
{<current>|MINimum|MAXimum}

This command programs the pending triggered current level.
The pending triggered current level is a stored value that is
transferred to the output terminals when a trigger occurs. A
pending triggered level is not affected by subsequent CURRent
commands.

CURRent : TRIGgered? [MINimum|MAXimum]

This query returns the triggered current level presently
programmed. If no triggered level is programmed, the CURRent
level is returned. CURR: TRIG? MAX and CURR:TRIG? MIN
return the highest and lowest programmable triggered current
levels.

CURRent :PROTection
{<current>|MINimum|MAXimum}

This command sets the current level at which the overcurrent
protection (OCP) circuit will trip. If the peak output current
exceeds the OCP level, then the output current is programmed
to zero. The Questionable Status register “OC” bit is set (refer to
“SCPI status system” on page 108). An overcurrent condition can
be cleared with the CURR : PROT : CLE command after the
condition that caused the OCP trip is removed.

CURRent : PROTection? {MINimum|MAXimum}

This query returns the overcurrent protection trip level
presently programmed. CURR : PROT? MAX and CURR:PROT?
MIN return the maximum and minimum programmable
overcurrent trip levels.
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CURRent : PROTection:STATe {0|1|OFF|ON}

This command enables or disables the overcurrent protection
function of the power supply. An overcurrent condition can be
cleared with the CURR : PROT : CLE command after the condition
that caused the OCP trip is removed. At *RST, this value is set
to ON.

CURRent : PROTection:STATe?

This query returns the state of the overcurrent protection
function. The returned parameter is 0 (OFF) or 1 (ON).

CURRent : PROTection: TRIPped?

This query returns a 1 if the overcurrent protection circuit is
tripped and not cleared or a 0 if not tripped.

CURRent : PROTection:CLEar

This command causes the overcurrent protection circuit to be
cleared. After this command, the output current is restored to
the state it was in before the current protection tripped and the
OCP trip level remains unchanged to the value presently
programmed. Before sending this command, lower the output
current below the trip OCP point, or raise the OCP trip level
above the output setting.

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

This command programs the immediate voltage level of the
power supply. The immediate level is the voltage value of the
output terminals.

The VOLTage command changes the output of the power supply
to the newly programmed value regardless of the output range
presently selected.

You can substitute MINimum or MAXimum in place of a specific
value for the voltage parameter. MIN selects the lowest voltage
values of 0 V. MAX selects the highest voltage values allowed for
the selected range.
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This command also increases or decreases the immediate
voltage level using the UP or DOWN parameter by a
predetermined amount. The command VOLTage : STEP sets the
amount of increment and decrement. Notice that a new
increment setting will cause an execution error -222 (Data out
of range) when the maximum or the minimum rated voltage is
exceeded.

VOLTage? [MINimum|MAXimum]

This query returns the presently programmed voltage level of
the power supply. VOLT? MAX and VOLT? MIN return the
highest and lowest programmable voltage levels for the selected
range.

VOLTage:STEP {<numeric value>|DEFault}

This command sets the step size for voltage programming with
the VOLT UP and VOLT DOWN commands.

To set the step size to the minimum resolution, set the step size
to DEFault. The minimum resolution of the step size is
approximately 0.55 mV. The VOLT : STEP? DEF returns the
minimum resolution of your instrument. The immediate voltage
level increases or decreases by the value of the step size. For
example, the output voltage will increase or decrease 10 mV if
the step size is 0.01.

This command is useful when you program the power supply to
the allowed minimum resolution. At *RST, the step size is the
value of the minimum resolution.

VOLTage:STEP? [DEFault]

This query returns the value of the step size currently specified.
The returned parameter is a numeric value. DEFault gives the
minimum resolution step size in unit of volts.
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Example

The following program segments show how to use the VOLT UP
or VOLT DOWN command to increase or decrease the output
voltage with the VOLT : STEP command.

VOLT:STEP 0.01 Set the step size to 0.01 V.
VOLT UP Increase the output voltage.
VOLT:STEP 0.02 Set the step size to 0.02 V.
VOLT DOWN Decrease the output voltage.
VOLTage:TRIGgered

{<voltage>|MINimum|MAXimum}

This command programs the pending triggered voltage level.
The pending triggered voltage level is a stored value that is
transferred to the output terminals when a trigger occurs. A
pending triggered level is not affected by subsequent VOLTage
commands.

VOLTage:TRIGgered? [MINimum|MAXimum]

This query returns the triggered voltage level presently
programmed. If no triggered level is programmed, the VOLT
level is returned. VOLT : TRIG? MAX and VOLT:TRIG? MIN
return the highest and lowest programmable triggered voltage
levels.

VOLTage:PROTection
{<voltage>|MINimum|MAXimum}

This command sets the voltage level at which the overvoltage
protection (OVP) circuit will trip. If the peak output voltage
exceeds the OVP level, then the power supply output is shorted
by an internal SCR. The Questionable Status register “OV” bit is
set (refer to “SCPI status system” on page 108). An overvoltage
condition can be cleared with the VOLT : PROT : CLE command
after the condition that caused the OVP trip is removed.
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VOLTage:PROTection? [MINimum|MAXimum]

This query returns the overvoltage protection trip level
presently programmed. VOLT : PROT? MAX and VOLT : PROT?
MIN return the maximum and minimum programmable
overvoltage trip levels.

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

This command enables or disables the overvoltage protection
function. An overvoltage condition can be cleared with the
VOLT : PROT : CLE command after the condition that caused the
OVP trip is removed. At *RST, this value is set to ON.

VOLTage:PROTection:STATe?

This query returns the state of the overvoltage protection
function. The returned parameter is 0 (OFF) or 1 (ON).

VOLTage:PROTection:TRIPped?

This query returns a 1 if the overvoltage protection circuit is
tripped and not cleared or a 0 if not tripped.

VOLTage:PROTection:CLEar

This command causes the overvoltage protection circuit to be
cleared. After this command, the output voltage is restored to
the state it was in before the protection feature occurred and
the OVP trip level remains unchanged to the value presently
programmed. Before sending this command, lower the output
voltage below the OVP trip point, or raise the OVP trip level
above the output setting.
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VOLTage:RANGe {P15V|P30V||LOW|HIGH}

This command selects an output range to be programmed by the
identifier. When 15 V/7 A range is selected, the maximum
programmable voltage and current are limited to 15.45 V and
7.21 A. When 30 V/4 A range is selected, the maximum
programmable voltage and current are limited to 30.90 V and
4.12 A. P30V or HIGH is the identifier for the

0V/4 A range and P15V or LOW is for the 15 V/7 A range. At
*RST, the 15 V/7 A range is selected.

VOLTage : RANGe?

This query returns the currently selected range. The returned
parameter is P30V (HIGH) or P15V (LOW).

MEASure:CURRent?

This query returns the current measured across the current
sense resistor inside the power supply.

MEASure[:VOLTage] ?

This query returns the voltage measured at the sense terminals
of the power supply.

E3632A User’'s Guide



Remote Interface Reference 3
Triggering Commands

Triggering Commands

The power supply’s triggering system allows a change in voltage
and current when receiving a trigger, to select a trigger source,
and to insert a trigger. Triggering the power supply is a
multi-step process.

¢ First, you must specify the source from which the power
supply will accept the trigger. The power supply will accept a
bus (software) trigger or an immediate trigger from the
remote interface.

¢ Then, you can set the time delay between the detection of the
trigger on the specified trigger source and the start of any
corresponding output change. Notice that the time delay is
valid for only the bus trigger source.

¢ Finally, you must provide an INITiate command. If the
IMMediate source is selected, the selected output is set to
the triggered level immediately. But if the trigger source is
the bus, the power supply is set to the triggered level after
receiving the Group Execute Trigger (GET) or *TRG
command.

Trigger source choices

You must specify the source from which the power supply will
accept a trigger. The trigger is stored in volatile memory; the
source is set to bus when the power supply has been turned off
or after a remote interface reset.

Bus (software) triggering

¢ To select the bus trigger source, send the following command.
TRIG:SOUR BUS
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¢ To trigger the power supply from the remote interface (GPIB

or RS-232) after selecting the bus source, send the *TRG
(trigger) command. When the *TRG command is sent, the
trigger action starts after the specified time delay if any delay
is given.

You can also trigger the power supply from the GPIB
interface by sending the IEEE-488 Group Execute Trigger
(GET) message. The following statement shows how to send a
GET from a Hewlett-Packard controller.

TRIGGER 705 (group execute trigger)

To ensure synchronization when the bus source is selected,
send the *WAI (wait) command. When the *WAI command is
executed, the power supply waits for all pending operations
to complete before executing any additional commands. For
example, the following command string guarantees that the
first trigger is accepted and is executed before the second
trigger is recognized.

TRIG:SOUR BUS; *TRG; *WAI; *TRG; *WAI

You can use the *OPC? (operation complete query) command
or the *OPC (operation complete) command to signal when
the operation is complete. The *OPC? command returns 1 to
the output buffer when the operation is complete. The *OPC
command sets the OPC bit (bit 0) in the Standard Event
register when the operation is complete.

Immediate triggering

¢ To select the immediate trigger source, send the following

command.

TRIG:SOUR IMM

* When IMMediate is selected as a trigger source, an

INITiate command immediately transfers the VOLT: TRIG
or CURR: TRIG value to the VOLT or CURR value. Any delay is
ignored.
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Triggering commands
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INITiate

Cause the trigger system to initiate. This command completes
one full trigger cycle when the trigger source is an immediate
and initiates the trigger subsystem when the trigger source is
bus.

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

Set the time delay between the detection of an event on the
specified trigger source and the start of any corresponding
trigger action on the power supply output. Select from 0 to 3600
seconds. MIN = 0 seconds. MAX = 3600 seconds. At *RST, this
value is set to 0 seconds.

TRIGger:DELay? [MINimum|MAXimum]

This query returns the trigger delay.

TRIGger:SOURce {BUS|IMMediate}

Select the source from which the power supply will accept a
trigger. The power supply will accept a bus (software) trigger or
an internal immediate trigger. At *RST, the bus trigger source is
selected.

TRIGger:SOURce?

This query returns the present trigger source. Returns BUS or
TMM.

*TRG

Generate a trigger to the trigger subsystem that has selected a
bus (software) trigger as its source (TRIG: SOUR BUS). The
command has the same effect as the Group Execute Trigger
(GET) command. For RS-232 operation, make sure the power
supply is in the remote interface mode by sending the

SYST :REM command first.
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System-Related Commands

DISPlay {OFF|ON}

Turn the front-panel display off or on. When the display is
turned off, outputs are not sent to the display and all
annunciators are disabled except the ERROR annunciator.

The display state is automatically turned on when you return to
the local mode. Press to return to the local state from
the remote interface.

DISPlay?

This query returns the front-panel display setting. Returns 0
(OFF) or 1 (ON).

DISPlay:TEXT <quoted string>

Display a message on the front panel. The power supply will
display up to 12 characters in a message; any additional
characters are truncated. Commas, periods, and semicolons
share a display space with the preceding character, and are not
considered individual characters.

DISPlay:TEXT?

This query returns the message sent to the front panel and
returns a quoted string.

DISPlay:TEXT:CLEar

Clear the message displayed on the front panel.

OUTPut {OFF|ON}

Enable or disable the outputs of the power supply. When the
output is disabled, the voltage value is 0 V and the current value
is 20 mA. At *RST, the output state is OFF.
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OUTPut?

This query returns the output state of the power supply. The
returned value is 0 (OFF) or 1 (ON).

OUTPut:RELay {OFF |ON}

This command sets the state of two TTL signals on the RS-232
connector. These signals are intended for use with an external
relay and relay driver. The TTL output is available on the RS-232
connector pin 1 and pin 9. When the OUTPut : RELay state is
ON, the TTL output of pin 1 is high (4.5 V) and pin 9 is low (0.5
V). The levels are reversed when the OUTPut : RELay state is
OFF. At *RST, the OUTPut : RELay state is OFF.

TTL output of pin 1 or pin 9 of the RS-232 connector is available
only after installing two jumpers inside the power supply. Refer
to the Service Guide for more information.

Do not use the RS-232 interface if you have configured the power supply to
output relay control signals. Internal components on the RS-232 circuitry
may be damaged.

OUTPut:RELay?

This command returns the state of the TTL relay logic signals.
See also OUTP: REL command.

SYSTem: BEEPer

Issue a single beep immediately.
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SYSTem: ERRoOr?

This command queries the power supply’s error queue. When
the front-panel ERROR annunciator turns on, one or more
command syntax or hardware errors have been detected. Up to
20 errors can be stored in the error queue. See Chapter 4, “ —
Z— « A vE&— " for more details.

¢ Errors are retrieved in the first-in-first-out (FIFO) order. The
first error returned is the first error that was stored. When
you have read all errors from the queue, the ERROR
annunciator turns off. The power supply beeps once each
time an error is generated.

¢ If more than 20 errors have occurred, the last error stored in
the queue (the most recent error) is replaced with -350,
“Queue overflow”. No additional errors are stored until you
remove errors from the queue. If no errors have occurred
when you read the error queue, the power supply responds
with +0, “No error”.

¢ The error queue is cleared when power has been off or after a
*CLS (clear status) command has been executed. The *RST
(reset) command does not clear the error queue.

SYSTem:VERSion?

This query returns the power supply to determine the present
SCPI version. The returned value is a string in the form of
YYYY.V where the Y represents the year of the version, and the
V represents a version number for that year (for example,
1995.0).
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*IDN?

This query command reads the power supply’s identification
string. The power supply returns four fields separated by
commas. The first field is the manufacturer’s name, the second
field is the model number, the third field is not used (always 0),
and the fourth field is a revision code which contains three
numbers. The first number is the firmware revision number for
the main power supply processor; the second is for the
input/output processor; and the third is for the front-panel
processor.

The command returns a string with the following format (be
sure to dimension a string variable with at least 40 characters):

HEWLETT-PACKARD,E3632A,0,X.X-X.X-X.X

*RST

This command resets the power supply to its power-on state as
follows:

Table 3-3 Power supply state

Command State
CURR TA
CURR: STEP 0.12 mA (typical value)
CURR:TRIG TA
CURR: PROT 715A
CURR: PROT : STAT ON
DISP ON
OUTP OFF
OUTP:REL OFF
TRIG:DEL 0
TRIG:SOUR BUS
VOLT ov
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Table 3-3 Power supply state (continued)

Command State

VOLT:STEP 0.55 mV (typical value)
VOLT:TRIG oV

VOLT : PROT 32V

VOLT: PROT : STAT ON

VOLT : RANG P15V (Low)

*TST?

This query performs a complete self-test of the power supply.
Returns 0 if the self-test passes or 1 or any non-zero value if it
fails. If the self-test fails, an error message is also generated
with additional information on why the test has failed.

*SAV {1]2|3}

This command stores the present state of the power supply to
the specified location in non-volatile memory. Three memory
locations (numbered 1, 2, and 3) are available to store operating
states of the power supply. The state storage feature
“remembers” the states or values of the following commands:

CURR, CURR:STEP, CURR:TRIG, CURR:PROT,
CURR:PROT:STAT, DISP, OUTP, OUTP:REL, TRIG:DEL,
TRIG:SOUR, VOLT, VOLT:STEP, VOLT:TRIG,
VOLT:PROT, VOLT:PROT:STAT, and VOLT:RANG

To recall a stored state, you must use the same memory location
used previously to store the state.
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*RCL {1]2|3}

This command recalls a previously stored state. To recall a
stored state, you must use the same memory location used
previously to store the state.

DISP {OFF|ON} can be stored and recalled in remote interface mode
only. Going to local mode automatically sets the display state to ON.
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Calibration Commands

Refer to “ % 1F ” on page 63 for an overview of the calibration
features of the power supply. For more detailed discussion on
the calibration procedures, refer to the Service Guide.

When you calibrate the power supply, you should not set the OVP to the
ON state in order to prevent OVP from tripping.

CALibration:COUNt?

This command queries the power supply to determine the
number of times it has been calibrated. Your power supply was
calibrated before it left the factory. When you receive your
power supply, read the count to determine its initial value.
Since the value increments by one for each calibration point, a
complete calibration will increase the value by five counts.

CALibration:CURRent [:DATA] <numeric value>

This command can only be used after calibration is unsecured
and the output state is ON. It enters a current value that you
obtained by reading an external meter. You must first select the
minimum calibration level (CAL:CURR:LEV MIN) for the value
being entered. You must then select the middle and maximum
calibration levels (CAL: CURR:LEV MID and CAL:CURR:LEV
MaX) for the value being entered. Three successive values must
be selected and entered. The power supply then computes new
calibration constants. These constants are then stored in
non-volatile memory.
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CALibration:CURRent:LEVel
{MINimum|MIDdle | MAXimum}

This command can only be used after calibration is unsecured
and the output state is ON. It sets the power supply to a
calibration point that is entered with the CAL: CURR command.
During calibration, three points must be entered and the
low-end point (MIN) must be selected and entered first.

CALibration:CURRent:PROTection

This command calibrates the overcurrent protection circuit of
the power supply. It takes about seven seconds to execute the
command. The calibration must be unsecured and the output
shorted before calibrating the overcurrent protection. The
power supply automatically performs the calibration and stores
the new overcurrent constant in non-volatile memory. Notice
that current calibration precedes before sending this command.

CALibration:DAC:ERRor

This command corrects the differential nonlinearity error of the
internal DAC without an external meter. You must send this
command before calibrating the voltage. It takes about 30
seconds to execute the command.

CALibration:SECure:CODE <new code>

This command enters a new security code. To change the
security code, first unsecure the power supply using the old
security code. Then, enter the new code. The calibration code
may contain up to 12 characters over the remote interface but
the first character must always be a letter.

CALibration:SECure:STATe {OFF|ON}, <code>

This command unsecures or secures the power supply for
calibration. The calibration code may contain up to 12
characters over the remote interface.
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CALibration:SECure:STATe?

Query the secured state for calibration of the power supply. The
returned parameter is 0 (OFF) or 1 (ON).

CALibration:STRing <quoted string>

This command records calibration information about your
power supply. For example, you can store such information as
the last calibration date, the next calibration due date, or the
power supply’s serial number. The calibration message may
contain up to 40 characters. The power supply should be
unsecured before sending a calibration message.

CALibration:STRing?

This command queries the calibration message and returns a
quoted string.

CALibration:VOLTage[:DATA] <numeric value>

This command can only be used after calibration is unsecured
and the output state is ON. It enters a voltage value that you
obtained by reading an external meter. You must first select the
minimum calibration level (CAL:VOLT:LEV MIN) for the value
being entered. You must then select the middle and maximum
calibration levels (CAL:VOLT:LEV MID and CAL:VOLT:LEV
MaX) for the value being entered. Three successive values must
be selected and entered. The power supply then computes new
voltage calibration constants. These constants are then stored
in non-volatile memory.

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

This command can only be used after calibration is unsecured
and the output state is ON. It sets the power supply to a
calibration point that is entered with the CAL: VOLT command.
During calibration, three points must be entered and the
low-end point (MIN) must be selected and entered first.
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CALibration:VOLTage:PROTection

This command calibrates the overvoltage protection circuit of
the power supply. It takes about seven seconds to execute the
command. The calibration must be unsecured and the output be
opened before calibrating the overvoltage protection circuit. The
power supply automatically performs the calibration and stores
the new overvoltage constant in non-volatile memory. Notice
that voltage calibration precedes before sending this command.
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RS-232 Interface Commands

106

Use the front-panel 1/0 Config key to select the baud rate, parity,
and the number of data bits (see “ U €— | « 4 ¥ 7 = — A%

s

ZE ” on page 51).

SYSTem:LOCal

This command places the power supply in the local mode during
RS-232 operation. All keys on the front panel are fully
functional.

SYSTem: REMote

This command places the power supply in the remote mode for
RS-232 operation. All keys on the front panel, except the Local
key, are disabled.

It is very important that you send the SYST : REM command to place the
power supply in the remote mode. Sending or receiving data over the
RS-232 interface when not configured for remote operation can cause
unpredictable results.

SYSTem: RWLock

This command places the power supply in the remote mode for
RS-232 operation. This command is the same as the SYST:REM
command except that all keys on the front panel are disabled,
including the Local key.

Ctrl-C

This command clears the operation in progress over the RS-232
interface and discards any pending output data. This is
equivalent to the IEEE-488 device clear action over the GPIB
interface.
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All SCPI instruments implement status registers in the same
way. The status system records various instrument conditions
in three register groups: the Status Byte register, the Standard
Event register, and the Questionable Status register groups. The
Status Byte register records high-level summary information
reported in the other register groups. The diagram on the
subsequent pages illustrates the SCPI status system used by the
power supply.

What is an event register?

An event register is a read-only register that reports defined
conditions within the power supply. Bits in an event register are
latched. Once an event bit is set, subsequent state changes are
ignored. Bits in an event register are automatically cleared by a
query of that register (such as *ESR? or STAT: QUES : EVEN?) or
by sending the *CLS (clear status) command. A reset (*RST) or
device clear will not clear bits in event registers. Querying an
event register returns a decimal value which corresponds to the
binary-weighted sum of all bits set in the register.

What is an enable register?
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An enable register defines which bits in the corresponding
event register are logically ORed together to form a single
summary bit. Enable registers are both readable and writable.
Querying an enable register will not clear it. The *CLS (clear
status) command does not clear enable registers but it does
clear the bits in the event registers. To enable bits in an enable
register, you must write a decimal value which corresponds to
the binary-weighted sum of the bits you wish to enable in the
register.
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SCPI status system

Questionable Status

Event Register Enable Register
VOLTAGE 0
CURRENT 1
Nat used Output Buffer
Not used
ITEMPERATURE |4
Not used
Not used
Not used
Not used
OVERVOLTAGE |9
OVERCURRENT [1.0)
Not used Status Byte
Not used Summary Register Enable Register
Not Used Not used
Not used Not used
Not used Not used -
STAT:QUES? STAT:QUES:ENAB <value> = QUES 3 OR
STAT:QUES:ENAB? = MAY 4
———=ESB 5
—={RQS [S)
Not used
Standard Event
) Serial Poll(SPOLL) *SRE <value>
Event Register Enable Register *STB? *SRE?
Operation Complete—= OPC 0
Not used
Query Error— QYE 2
Device Dependent Error —= DDE 3 20 =1
Execution Error — EXE 4 21 =2
Command Error — CME 5 2
Not used 2c=4
Power On—= PON 7 23 =8
*ESR? *ESE <value> 4 _

XESE? 2"=16
25=32
26=64
27=128
28=256
2°=512
210=1024
211=2048
212 = 4096
213=8192
214 = 16384
215 =32768

Figure 3-1 SCPI status system
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The Questionable Status register

The Questionable Status register provides information about
voltage and current regulation. Bit 0O is set when the voltage
becomes unregulated, and bit 1 is set if the current becomes
unregulated. For example if the power supply momentarily goes
to the constant current mode when the power supply is
operating as a voltage source (constant voltage mode), bit O is
set to indicate that the voltage output is not regulated.

The Questionable Status register also provides information that
the power supply has an overtemperature condition and that
the overvoltage and overcurrent protection circuits have
tripped. Bit 4 reports an overtemperature condition of the fan,
bit 9 reports that the overvoltage protection circuit has tripped,
and bit 10 reports that the overcurrent protection circuit has
tripped. To read the register, send STATus : QUEStionable?.

Table 3-4 Bit definitions — Questionable Status register

Bit Decimal value Definition

0 Voltage 1 The power supply is/was in the constant current mode.
1 Current 2 The power supply is/was in the constant voltage mode.
2-3 Not used 0 Always set to 0.

4 Over temperature 16 The fan has a fault condition.

5-8 Not used 0 Always set to 0.

9 Over voltage 512 The overvoltage protection circuit has tripped.

10 Over current 1024 The overcurrent protection circuit has tripped.

11-15  Not used 0 Always set to 0.
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The Questionable Status event register is cleared when:
¢ you execute the *CLS (clear status) command.

* you query the event register using STAT : QUES? (status
questionable event register) command.
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For example, 16 is returned when you have queried the status of
the questionable event register, the temperature condition is
questionable.

The Questionable Status Enable register is cleared when you
execute the STAT : QUES : ENAB 0 command.

The Standard Event register

The Standard Event register reports the following types of
instrument events: power-on detected, command syntax errors,
command execution errors, self-test or calibration errors, query
errors, or when an *OPC command is executed. Any or all of
these conditions can be reported in the Standard Event
summary bit (ESB, bit 5) of the Status Byte register through the
enable register. To set the enable register mask, you write a
decimal value to the register using the *ESE (Event Status
Enable) command.

An error condition (Standard Event register bit 2, 3, 4, or 5) will always
record one or more errors in the power supply’s error queue. Read the error
queue using the SYST : ERR? command.

Table 3-5 Bit definitions — Standard Event register

Bit Decimal value Definition

0 0PC 1 Operation complete. All commands prior to and including an *OPC
command have been executed.

1 Not Used 0 Always set to 0.

2 QYE 4 Query Error. The power supply tried to read the output buffer but it was
empty. Or, a new command line was received before a previous query
had been read. Or, both the input and output buffers are full.

3 DDE 8 Device Error. A self-test or calibration error occurred (refer to error
messages 601to 755in “ )LD - TARDIS— - A vE—T
" onpage 135and “ #&RIEZ 5 — = * w+t—< " on page 137).
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Table 3-5 Bit definitions — Standard Event register (continued)

Bit Decimal value Definition

4 EXE 16 Execution Error. An execution error occurred (refer to error messages
2111t0-223in “E{TIT5— = A w+— " onpage 130).

5 CME 32 Command Error. A command syntax error occurred (refer to error
messages -104to-178in “ E{TTS5— - A vt— "on
page 130).

6 Not Used 0 Always set to 0.

7 PON 128 Power On. Power has been turned off and on since the last time the

event register was read or cleared.
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The Standard Event register is cleared when:
* you execute the *CLS (clear status) command.

e you query the event register using the *ESR? (Event Status
register) command.

For example, 28 (4 + 8 + 16) is returned when you have
queried the status of the Standard Event register, QYE, DDE,
and EXE conditions have occurred.

The Standard Event Enable register is cleared when:

¢ you execute the *ESE 0 command.

¢ you turn on the power and have previously configured the
power supply using the *PSC 1 command.

The enable register will not be cleared at power-on if you have
previously configured the power supply using the *PSC 0
command.

m



3

Remote Interface Reference

SCPI Status Registers

The Status Byte register

The Status Byte summary register reports conditions from the
other status registers. Query data that is waiting in the power
supply’s output buffer is immediately reported through the
“Message Available” bit (bit 4) of the Status Byte register. Bits in
the summary register are not latched. Clearing an event register
will clear the corresponding bits in the Status Byte summary
register. Reading all messages in the output buffer, including
any pending queries, will clear the message available bit.

Table 3-6 Bit definitions — Status Byte summary register

Bit Decimal value Definition

0-2 Not Used 0 Always set to 0.

3 QUES 8 One or more bits are set in the Questionable Status register (bits must
be enabled in the enable register).

4 MAV 16 Data is available in the power supply output buffer.

5 ESB 32 One or more bits are set in the Standard Event register (bits must be
enabled in the enable register).

6 RQS 64 The power supply is requesting service (serial poll).

7 Not Used 0 Always set to 0.

112

The Status Byte summary register is cleared when you execute
the *CLS (clear status) command.

Querying the Standard Event register (*ESR? command) will
clear only bit 5 in the Status Byte summary register.

For example, 24 (8 + 16) is returned when you have queried the
status of the Status Byte register, QUES and MAV conditions
have occurred.
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The Status Byte Enable register (request service) is cleared
when:

e you execute the *SRE 0 command.

¢ you turn on the power and have previously configured the
power supply using the *PSC 1 command.

The enable register will not be cleared at power-on if you have
previously configured the power supply using *PSC 0.

Using Service Request (SRQ) and Serial POLL

E3632A User’s Guide

You must configure your bus controller to respond to the
IEEE-488 service request (SRQ) interrupt to use this capability.
Use the Status Byte Enable register (*SRE command) to select
which summary bits will set the low-level IEEE-488 service
request signal. When bit 6 (request service) is set in the Status
Byte, an IEEE-488 service request interrupt message is
automatically sent to the bus controller. The bus controller may
then poll the instruments on the bus to identify which one
requested service (the instrument with bit 6 set in its Status

Byte).

The request service bit is cleared only by reading the Status Byte using an
IEEE-488 serial poll or by reading the event register whose summary bit is
causing the service request.

To read the Status Byte summary register, send the IEEE-488
serial poll message. Querying the summary register will return
a decimal value which corresponds to the binary-weighted sum
of the bits set in the register. Serial poll will automatically clear
the request service bit in the Status Byte summary register. No
other bits are affected. Performing a serial poll will not affect
instrument throughput.
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The IEEE-488 standard does not ensure synchronization between your
bus controller program and the instrument. Use the *OPC? command
to guarantee that commands previously sent to the instrument have
completed. Executing a serial poll before a *RST, *CLS or other
commands have completed can cause previous conditions to be
reported.

Using *STB? to read the Status Byte

The *STB? (Status Byte query) command is similar to a serial
poll but it is processed like any other instrument commands.
The *STB? command returns the same result as a serial poll but
the request service bit (bit 6) is not cleared.

The *STB? command is not handled automatically by the
IEEE-488 bus interface hardware and will be executed only
after previous commands have completed. Polling is not
possible using the *STB? command. Executing the *STB?
command does not clear the Status Byte summary register.

Using the Message Available Bit (MAV)

You can use the Status Byte “Message Available” bit (bit 4) to
determine when data is available to read into your bus
controller. The power supply subsequently clears bit 4 only after
all messages have been read from the output buffer.
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To interrupt your bus controller using SRQ

1

Send a device clear message to clear the power supply’s
output buffer (for example, CLEAR 705).

Clear the event registers with the *CLS (clear status)
command.

Set up the enable register masks. Execute the *ESE command
to set up the Standard Event register and the *SRE command
for the Status Byte.

Send the *OPC? (operation complete query) command and
enter the result to ensure synchronization.

Enable your bus controller’s IEEE-488 SRQ interrupt.

To determine when a command sequence is completed

E3632A User’s Guide

1

Send a device clear message to clear the power supply’s
output buffer (for example, CLEAR 705).

Clear the event registers with the *CLS (clear status)
command.

Enable the “Operation Complete” bit (bit 0) in the Standard
Event register by executing the *ESE 1 command.

Send the *OPC? (operation complete query) command and
enter the result to ensure synchronization.

Execute your command string to program the desired
configuration, and then execute the *OPC (operation
complete) command as the last command. When the
command sequence is completed, the “Operation Complete”
bit (bit 0) is set in the Standard Event register.

Use a serial poll to check when bit 5 (Standard Event) is set
in the Status Byte summary register. You could also configure
the power supply for an SRQ interrupt by sending *SRE 32
(Status Byte Enable register, bit 5).
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Using *OPC to signal when data is in the output buffer

Generally, it is best to use the “Operation Complete” bit

(bit 0) in the Standard Event register to signal when a command
sequence is completed. This bit is set in the register after an
*OPC command has been executed. If you send *OPC after a
command which loads a message in the power supply’s output
buffer (query data), you can use the “Operation Complete” bit to
determine when the message is available. However, if too many
messages are generated before the *OPC command executes
(sequentially), the output buffer will overload and the power
supply will stop processing commands.
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Status Reporting Commands

Refer to “SCPI status system” on page 108 for detailed information of the
status register structure of the power supply.

SYSTem: ERRoOr?

This query command reads one error from the error queue.
When the front-panel ERROR annunciator turns on, one or more
command syntax or hardware errors have been detected. A
record of up to 20 errors can be stored in the power supply’s

error queue. Refer to Chapter 4, “ =7 — « A v-&— " for
more details.

¢ Errors are retrieved in the first-in-first-out (FIFO) order. The
first error returned is the first error that was stored. When
you have read all errors from the queue, the ERROR
annunciator turns off. The power supply beeps once each
time an error is generated.

¢ If more than 20 errors have occurred, the last error stored in
the queue (the most recent error) is replaced with -350,
“Queue overflow”. No additional errors are stored until you
remove errors from the queue. If no errors have occurred
when you read the error queue, the power supply responds
with +0, “No error”.

¢ The error queue is cleared when power has been off or after a
*CLS (clear status) command has been executed. The *RST
(reset) command does not clear the error queue.
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STATus:QUEStionable:CONDition?

This command queries the Questionable Status condition
register to check CV or CC mode of the power supply. The power
supply returns a decimal value which corresponds to the
binary-weighted sum of all bits in the register. These bits are not
latched. If 0 is returned, the power supply is in output off or
unregulated state. If 1 is returned, the power supply is in the CC
operating mode and if 2 is returned, the power supply is in the
CV operating mode. If 3 is returned, the power supply is in
failure.

STATus :QUEStionable?

This command queries the Questionable Status event register.
The power supply returns a decimal value which corresponds to
the binary-weighted sum of all bits in the register. These bits are
latched. Reading the event register clears it.

STATus:QUEStionable:ENABle <enable wvalue>

This command enables bits in the Questionable Status Enable
register. The selected bits are then reported to the Status Byte.

STATus :QUEStionable:ENABle?

This command queries the Questionable Status Enable register.
The power supply returns a binary-weighted decimal
representing the bits set in the enable register.

*CLS

This command clears all event registers and Status Byte
register.

*ESE <enable value>

This command enables bits in the Standard Event Enable
register. The selected bits are then reported to the Status Byte.
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*ESE?

This command queries the Standard Event Enable register. The
power supply returns a decimal value which corresponds to the
binary-weighted sum of all bits in the register.

*ESR?

This command queries the Standard Event register. The power
supply returns a decimal value which corresponds to the
binary-weighted sum of all bits in the register.

*OPC

This command sets the “Operation Complete” bit (bit 0) of the
Standard Event register after the command is executed.
*OPC?

This command returns 1 to the output buffer after the
command is executed.

*pSC {01}

(Power-on status clear.) This command clears the Status Byte
and the Standard Event register enable masks when power is
turned on (*PSC 1). When *PSC 0 is in effect, the Status Byte
and Standard Event register enable masks are not cleared when
power is turned on.

*PSC?

This command queries the power-on status clear setting. The
returned parameter is 0 (*PSC 0) or 1 (*PSC 1).

*SRE <enable value>

This command enables bits in the Status Byte Enable register.
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*SRE?

This command queries the Status Byte Enable register. The
power supply returns a decimal value which corresponds to the
binary-weighted sum of all bits set in the enable register.

*STB?

This command queries the Status Byte summary register. The
*STB? command is similar to a serial poll but it is processed
like any other instrument command. The *STB? command
returns the same result as a serial poll but the Request Service bit
(bit 6) is not cleared if a serial poll has occurred.

*WAI

This command instructs the power supply to wait for all
pending operations to complete before executing any additional
commands over the interface. Used only in the triggered mode.
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Halting an Output in Progress

You can send a device clear at any time to stop an output in
progress over the GPIB interface. The status registers, the error
queue, and all configuration states are left unchanged when a
device clear message is received. Device clear performs the
following actions.

¢ The power supply’s input and output buffers are cleared.

¢ The power supply is prepared to accept a new command
string.

¢ The following statement shows how to send a device clear
over the GPIB interface using Keysight BASIC.

CLEAR 705 IEEE-488 device clear

¢ The following statement shows how to send a device clear
over the GPIB interface using the GPIB Command Library for
C or QuickBASIC.

IOCLEAR (705)

For RS-232 operation, sending the <Ctr1 -C> character will perform the
same operation as the IEEE-488 device clear message. The power supply’s
DTR (data terminal ready) handshake line is set true following a device

clear message. Refer to “DTR/DSR/\> Kz —4% - 7O 3 JL "on
page 60 for more information.

All remote interface configurations can be entered only from the front

panel. Referto “ Bj{E X T— FDRFFE 1) I—)L " on page 33 to
configure for GPIB or RS-232 interface before operating the power supply
remotely.
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SCPI Conformance Information

The power supply conforms to the 1995.0 version of the SCPI
standard. Many of the commands required by the standard are
accepted by the power supply but are not described in this
manual for simplicity or clarity. Most of these non-documented
commands duplicate the functionality of a command already
described in this manual.

SCPI confirmed commands

Table 3-7 lists the SCPI-confirmed commands that are used by
the power supply.

Table 3-7 SCPI confirmed commands

DISPlay
[ :WINDow
[ :WINDow

[:STATe] {OFF|ON}
[:STATe] ?
[:WINDow] : TEXT [ :DATA] <quoted string>
[ :WINDow] : TEXT [ : DATA] ?
[ :WINDow] : TEXT:CLEar
INITiate[:IMMediate]
MEASure
:CURRent [:DC] ?
[:VOLTage] [:DC] ?
OUTPut
[:STATe] {OFF|ON}
[:STATE] ?

]
1
]
]
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Table 3-7 SCPI confirmed commands (continued)

[SOURce]
:CURRent [:LEVel] [:IMMediate] [:AMPLitude] {<currents>|MIN|MAX|UP|DOWN}
:CURRent [:LEVel] [:IMMediate] [:AMPLitude] ? [MIN|MAX]
:CURRent [:LEVel] [:IMMediate] : STEP [: INCRement] {<numeric values>|DEFault}
:CURRent [:LEVel] [:IMMediate] : STEP [ : INCRement] ? {DEFault}
:CURRent [:LEVel] : TRIGgered [:AMPLitude] {<currents>|MIN|MAX}
:CURRent [:LEVel] : TRIGgered [ :AMPLitude] ? [MIN | MAX]
:CURRent : PROTection[:LEVel] {<currents>|MIN|MAX}
:CURRent : PROTection[:LEVel] ? {MIN|MAX}
:CURRent : PROTection: STATe {0|1|OFF|ON}
: CURRent : PROTection: STATe?
: CURRent : PROTection: TRIPped?
:CURRent : PROTection:CLEar

[SOURce]
:VOLTage [:LEVel] [:IMMediate] [:AMPLitude] {<voltages>|MIN|MAX|UP|DOWN}
:VOLTage [ :LEVel] [:IMMediate] [:AMPLitude] ? [MIN |MAX]
:VOLTage [:LEVel] [:IMMediate] : STEP [: INCRement] {<numeric value>|DEFault}
:VOLTage [ :LEVel] [:IMMediate] : STEP [ : INCRement] ? {DEFault}
:VOLTage [:LEVel] : TRIGgered [:AMPLitude] {<voltage>|MIN|MAX}
:VOLTage [ : LEVel] : TRIGgered [ : AMPLitude] ? [MIN|MAX]
:VOLTage : PROTection[:LEVel] {<voltages>|MIN|MAX}
:VOLTage : PROTection[:LEVel] ? {MIN|MAX}
:VOLTage : PROTection:STATe {0|1|OFF|ON}
:VOLTage : PROTection: STATe?
:VOLTage : PROTection: TRIPped?
:VOLTage : PROTection:CLEar
:VOLTage :RANGe {P15V|P30V|LOW|HIGH}
:VOLTage : RANGe?

STATus
:QUEStionable:CONDition?
:QUEStionable [:EVENt] ?
:QUEStionable:ENABRle <enable value>
:QUEStionable:ENABle?

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

TRIGger
[:SEQuence] :DELay {<seconds>|MIN|MAX}
[:SEQuence] :DELay?
[ :SEQuence] : SOURce { BUS | IMM}
[:SEQuence] : SOURce?
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Device-specific commands

Table 3-8 Non-SCPI commands

The following commands are device-specific to your power
supply. They are not included in the 1995.0 version of the SCPI
standard. However, these commands are designed with the SCPI
standard in mind, and they follow all of the command syntax
rules defined by the standard.

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

APPLy?
CALibration
: COUNt ?

:CURRent [ :DATA] <numeric valuex>

:CURRent : LEVel {MIN|MID|MAX}

: CURRent : PROTection
:DAC: ERRoOr
:SECure:CODE <new code>

:SECure:STATe {OFF|ON},<code>

:SECure:STATe?
:STRing <quoted string>
:STRing?

:VOLTage [ :DATA] <numeric values>

:VOLTage :LEVel {MIN|MID|MAX}

:VOLTage : PROTection
OUTPut

:RELay[:STATe] {OFF|ON}

:RELay [: STATE] ?
SYSTem

:LOCal

:REMote

:RWLock
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IEEE-488 Conformance Information

Dedicated hardware lines

ATN Attention

IFC Interface Clear

REN Remote Enable

SRQ Service Request Enable

Addressed commands

DCL Device Clear

EOI End or Identify

GET Group Execute Trigger
GTL Go to Local

LLO Local Lockout

SDC Selected Device Clear
SPD Serial Poll Disable

SPE Serial Poll Enable
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IEEE-488.2 common commands

*CLS

*ESE <enable values>
*ESE?

*ESR?

* IDN?

*OPC

*OPC?

*PSC {01}

*PSC?

*RST

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

*STB?

*TRG

*TST?

*WAI
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TECHNOLOGIES

E3632A DC EJH
11— —-X--HAF

4
I5— - Avt—o
BME 128

RITTI— - Ayt—2 130
LT - TRAMDIS—- FAvE—T 135
RELS— - *vt—T 137

ZOFETEH, BROBETERREINIAREEOH LT — -

Ayt —VIZONWTEHALET,
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4 II53—-AyvE—v

M=

Zual b 2RO ERROR A P — N EIT LT ATE. 1

OFERFEE O a~v Ly FELEZII NN R =TI T — K

HEn-Z L2 RLET, BHOT T —HFHIT8I2IE, &K 20

Hox7—%fkcExEd, =7 —BRETLHLEVIZ, B—F

TN 1ESY E£97,

o =T — X, ANEH L (FIFO) DEF Tt b ET,
BRSNS — R EIORSNET, FHiTIch b
T —HT_THRED &L ERROR A 27— Z T Lk,

o TT—EN20EBADE, FELITINC D DI DT T —
(DT T —) 7 -350, “Queue overflow” |ZiE & H#z Hi
¥, HFHITAINL T —%HILne, 2o —
ITFLER SN FE A, =T —RAEL TOZRWIRIEE TR BITS
oA E, VE—bh A ¥ 72— AfRHET+0, “No
error’, £72iX7 1 b« /XKL T “NO ERRORS” 23K S 41
7,

o TT—FEBITHNE Y U T HITiE, BREATITT L0
*CLS (VU7 « AT —HR) a<w REFTTHLENRDY
¥4, *Re7Taw K (Vv bh-a<wrK) 2FTLTH
HHITHNEZ VT TEEH A,

Y bk - ISRIVERE
ERROR - > 4 — % 78 f4T L= 6 | [Brror] 246k 1 8 LHR L C%
BITFINDT T —%HHRY £, T7— 2T _THLRD L.
TSI U T SET,

ERROR -113
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J)E—F-A2027—RB%E
SYSTem:ERRor? .« F—/F5778006 T F—a 1 D72k
ﬁ fj_‘a

T —FROT7 4 —~ v FTT (=7 —LFHNDOE S 13HK 80
XFTY),

-113, “REFZ~v L
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4 IF53—-AyvE—o
ETIT— - Ayvt—2

EFTIS— - A ytE—

41 ERTIS5—-Avt—

-101 Invalid character (ZEXh7%3CF)
XY RXEHZEDLGEXERRDOMYEL -, #. S. Y B EDXFENITY FOF—
D—FONRTA—RITHEASNTWSATEEENHY £,
5l - OUTP:STAT #ON

-102 Syntaxerror (V22 YHP R - T 5—)
aAY Y RXFEINTEDILGEXNR DMV FEL, YV R - AYAATIOVORETIEIE
#. hOTDORNZEAXENMBEASNATVSEEHELHET,
{5l : vVOLT:LEV, 1

-103 Invalid separator (EZNHEXEYY XF)
aAv Y RXFEINTEDLERDY XEARODMYFEL=, a0V, £2a0Y, ZHAR—
ADRHLYIZAVINERINTVSED, hoIDORDICEARR—ZANFRAINTINDS
alEEELHY 9
5l - TRIG:SOUR,BUS F/zI&APPL 1.0 1.0

-104 Datatypeerror (F—42 & ITS5—)
IV RXFEHTER =84 TDINTA—ENEOMYFELz, XFEIEET HEIZHK
ENEESINTLED, BIEFIEET SEMIIXENESINATLET,

-105 GET not allowed (GET EFA~TI)
AV Y RXFIATTIL—TEIT U H (GET) [XERTEEEFA,

-108 Parameter not allowed (/335 A —Z R T])
ZTE NS A—2DOHEN, OV FTEESIND/INTA—FDOEERBITVET, K
PHNSGA—EPBEINTWNED, INTA—FZZESTHNITU TN A—4H4E
ESINTWAHEEELAHY T,
5l - APPL? 10

-109 Missing parameter (/XS5 A —S2 DT E)
ZUTR OIS A—ADOEMN, ATV FTEESNEINSTA—FOHETER>TWVET,
COARY FTRELRINSA—EAH 1 DFERIFERRELTWET,
5 : APPL

12 Program mnemonic toolong (FAJ 35 L4 - Z—EZ v I DRARER)
RXFORRIFBREBADIXNFNEENOTI VR - AYILRRZEINFELT
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% 4-1

IS53—-Ave—=T 4
IS—-Avyt—o

b
O

EITTIZI— - AvtE—Y #&E)

-113

1141

20 M

-121

-123

-124

-128

-130 M

-131

-134

Undefined header (A~ & HREE)

ERETCEYNLZITY FARZESAFELE, AV FORARLIZBEYLHZH, a2 FH
|IWTT, BLWIA+—Ty FOOATU FEFERALTVSE. RARIF4IXFTY,

5l : TRIGG:DEL 3

Header suffix out of range (ANw & = %7 1 v 9 XA EFES)
AXV R AYSTEDEREY 74 v I ADNBEESNTULET,
5 : ouTP2 ON

Numeric data error (B{ET—4% + T5—)

BB/ A— 2 TENLGHENMEESINTUVET,

{5l : APPL 1.0E+320000

Invalid character in number (3ERIZED L XE)
INTA—BETHEESN=RETCESEXENREEIAEL:,
5l . *ESE #B01010102

Numeric overflow (3fEA—/\—270O—)

FBEAY 32000 ZB R AHUE/NS A —FBROMY E LT,

Too many digits (BRAHTELDE1B)
FEED 0 #H{E, 5 EBZAEENEENTVDRHIENTA—2NROMY ELT=,

Numeric data not allowed (#{ET—4% ERAT])
NG A—BEXFITHERESNTVWETH, RTINS A= ([FHETT,
{5 : DISP:TEXT 123

Suffixerror (274w O X - IT5—)

BE/NNTA—RIZRH LT, B2E=YITavIRABNEBESNELz, Y T4 VI RDAR)L
ISRUDH DD, COFENSA—RIZIEY T4 v RBETEEE A,

5] : TRIG:DEL 0.5 SECS

Invalid suffix (FEXhHEH T4 v I R)

HE/NTA—FIZH L TR =Y T4 v I RABEEESNELE, YT 4 YT RDARILN
ME-> TLSAEEELHY £9,

5l : TRIG:DEL 0.5 SECS

Suffixtoo long (Y7 1 v U ADHmKREEIR)
BENSGA—BDY T4 VI ADXFENRTEET,
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4 IF53—-AyvE—o
ETIS— - Avte—o

®41 HRFTIFT— - AvtE—Y E&E)

-138 Suffix not allowed (Y7 4 v XERAAT)
YIA VI RERETELVRIE/NSA—ADET, Y74 v I REZTRYEL,
5l : STAT:QUES:ENAB 18 SEC (SEC [XEMHH T4 v I R)

-141 Invalid character data (FEXNHXFET—4)
XET—HEBRIZENLEXENEFATNED, AYEELTEDLEZREZITRYE
Lf:o

-144 Character data too long (XFT—42 DRARIEA)
XET—HERIZEFNTVAXFEHALREBZITLET,

-148 Character data not allowed (XZFET—4 {FHAAT)
BRSNS A—2EZITMY E LD, XFINSA—FFLIERENTA—IHNEESL
TWET, NSA—FDYRMERRT, HEHHNTAE - 54 THERSN TS0
ZFLET,
{5 : DISP:TEXT ON

-151 Invalid string data (FENHEXFHT—42)
BNEXFIEZITRYELz, XFIHABE—S|IRAFFLIIZEINAFTEHEATLSS
FELTLLIESLY,
5l : DISP:TEXT ’ON

-158 String data not allowed (X 3|7 —2 FEHATA)
XFEHNEZTRYELEAN, AV FTRERATEEFRA. NTA—FDY X FEHANR
T, BAWBINGA—F - 3L TEFERALTULEINERLTEELY,
{5l : TRIG:DEL ‘zero’

-160 ~ -168 Block dataerrors (7 Aw%H - T—4& - T5—)
COBRTIEIOYY - T—AEFERATEERA,

-170 ~ -178 Expression errors (B{xX TS5 —)
CHOBRTIEHAZFERATEEEA,

2211 Trigger ignored ( k') /7 4&E4R)
Group Execute Trigger (GET) FE/zIX *TRG R (THRY E LA, FUAHKXERINEL .
NRIZHLTRYH - V—REZERL, FUH - TPRFLZE INIT[:IMM] ATV KR
TEBTIDLELHYFES,

-213 Initignored (lnit £&4R)
INITiate AY Y REZITRYELEN, AERLEoORTTEELATLEZ, TN
AR TEEELTAEZREL, ER%E (74 FIL1 KEIZTL S,
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IS—-Ayte—Y 4
EFTIS— - Aytw—

£41 FEFTIZ—:Ayvt—T HEH&F)
-221 Settings conflict (F%7E DERE)
TOUS L T—REBREIENTTN, BEDT/NA RORENRREATETTEELAT
L=,
-222 Data out of range (7 —#& ASEEE4})
BENRSA—4EN NI FOBYLEENTY .
{5l : TRIG:DEL -3

-223 Too much data (F—%4% KDiBiE)

XFEHNEZTERY ELEAN, XFEINN W XFEEBITWSIEOERTTEEFATL,
ZMDIS5—IE. cALibration:STRing AX Y RTHRET LI EAHY FET,

-224 lllegal parameter value (EZh#A/85 A —% {B)

BEINSA—2EZZITRYELEN, ATV FTEYLENSA—LTEHY EFEA. EX
BINT A= ZRIRLE=FTREENHY F5,
5l - DISP:STAT XYZ (XYZ [XEZ)

-330 Self-test failed ()L 7T R FKBO
JE—F AV TI—ANODTELEHEEILT - TAE (*18sT? ATV K) BAKBLE
Lfze COIS—DMIZ, B#HEEILT - TR I5—3HESATWET, T
T TAMDIZ— - Ayt—2) (135R=2) #8BLTLLESLY,

-350 Queue overflow (FHTHIOA—/N\—T70—)
WEEBZZISI—HAEELEEOHICTIS—FLTHINVENZHEYELZ, F51T
FIMhS TS —FHBIBRLAWE, ChUBOIS—[XREEIEFEAL, T5—FLTHEY Y
T3 BICF, BREEAIIZT B, *cs (W UTF « RTF—AR) AX Y FEEFTT D
ELAHYET,

-410 Query INTERRUPTED (R&H =)

T—AEHANY T 7IZEETHATY FEZITMY ELEHA, HA/Ny 7 7ICIXRIOD
IVRDT—EBA-2TWELE FIOT—RIELEEZThFEA), BREEL ZICT Sh,
*RST (Y b)) a9V FEEFTTIE. BANYITFIEV VT EINET,

-420 Query UNTERMINATED (RA&HEERET)
BRA TR (DFY., A VT —RBHATT—2%EEE) [CEHEESNATUVELEA,
HANY I 7ICT—2 %2R ETHAT U EDRRZIESNEBATL, HIXIE, APPLy Y
VR (T2 EERLAEL) ZRITLEEIC, ENTERRT— AV RTYE—L A4 24
TI—RANBT—RE5H#WMAS L LI-TEENAHY T,

-430 Query DEADLOCKED (B&€T v FBw %)

ARV RERFRMYFELEN, ERENST—4DEBETHANY I 7ICRELT. A
ANy T 7H—HTT, XY FOETEFTEIAES. T2 B I TELIFET,
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4 I53—:Atye—¥
RTTS5— - Avt—o

£41 ETIS—-Avte—Y #HE)

-440 Query UNTERMINATED after indefinite response (RERZZIZEAEERTET)
*IDN? A2 RiE, 392 FXFINDOREOBMEEITY FELTETTIHENHY
i?_o
5l . *IDN?; :SYST:VERS?

501 Isolator UART framing error (74 Y L—4 UART JL—=2 2% « T5—)

502 Isolator UART overrun error (74 Y L—2 UART A —/I\—5 > « T5—)

503 L] SPI data error (SPI ¥—% - T5—)

ALY bE=35U10&1/022 bE—5 UTR2RIDEETT—4 - T5—HKRES
*Lgs Lf:o

511 RS-232 framing error (RS-232 7L—=3 245 - T5—)

512 RS-232 overrun error (RS-232 A—/\—5 > - T5—)

513 RS-232 parity error (RS-232 /X!) 74 + T5—)

514 Command allowed only with RS-232 (RS-232 D& TEITAIAEK ATV K)
RS-232 4 A 71 —RMDHTEITHEEE T > FIZIX, SYSTem:LoCal.
SYSTem:REMote, SYSTem:RWLock M 3 DMHY £,

521 Input buffer overflow (AF/\y 77 « F—/\—7T70—)

522 Output buffer overflow (HHA/Ny 77 - F—/nN\—20—)

550 Command not allowed inlocal (A—AJJLTHA S GV K)

RS-232 4 A Jx—RTMIAX Y FFEIETIL, SYSTem:REMote AX Y REERITLTH S
Doy REXETIVHENHY £,

MZDITZF— - Ayt—21ED ) TILES MYE3xxbxxx DHTRIRSNET,
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I5—-Ayve—Y 4
BT FREDIS— - Ayt—S

TILD - TFRARMDITST— - AyE—9

ZIZTIE, BATT A NRICRAT LT —ER LET, M
WIZoOWTIE, [#—EX - 7 Fl 28R LT TEEN,

£4-2 EILT - FADIS— - Ayt—3

601 Front panel does notrespond (Z 0> b = /SRILDEELALY)

ALy bO—=5 U7 (U FJLMY53xxbxxx TIEU10) A, A2k = /8RJL - R—
FEozOY bk -/8%J)L-a> 0= U7 (U F/LMYb3xxbxxx TIZ UB02) ED YT
IWBEEHEILET, COTRKNTIE. U7 (U F /L MY53xxbxxx Tl UB02) NI RTH
TARTLA - T AVMEFVIZLET, MARBENIEILIINDE. ZOTR MERK
WEHBEEINET, NT—F 2 - EILITFRAITIS—HABRHEEINDE, E—TEMN2E
BYET, COIS—2BBTBIZE. VE—F A VET—REFEATIVENHY
9,

602 RAM read/write failed (RAM FEAEX Y ./ ZE EAAHDKER)
CDTARTIE, 55h EAAWFzvh - R—FK - IRE—VDEZAHEHZHIY %=,
RAMUT4 DB T FLRIZH LTITWVWET, U— KRNV IDBELLLTDHAENE, TR MMEE
BEALEEINETST, COIS—%4BBTHICE. YE— - AV T —REFERET 2
ENHYET,

603 A/D sync stuck (A/D FI#AX % v )

Ay -arbO—5HAA/DREB/ULRAZE UIT & UVISIZHRITL, ADCRA—T - Ay
FIMEEZSYFLET, BHABIVAADREINT I LTI INET D E, TR MEK
BEHTEINET,

604 A/D slope convergence failed (A/D X A— FULER D KEX)
ANEIEFEEZ 0V LooTERD (MZ2) RTF—FEAETHLIICEELET. COTR
FTIE. ADCA VT L—EDAMMELR CRIMDIELEDR—THE (£10%) % 20
ms ERETITSMESIDLZEFv I LET,

605 Cannot calibrate rundown gain (5 & U HI/BERETEALY)
CDTARKLTIE, ADC & U7 A>F v 7 ADC DESTHBOAMEEZF v I LET,
N—F9z7 - TZ7—NEETLROFIEEZET TELHMEE. OIT—MNHESH
9,

606 Rundown gain out of range (5 >4 ™ L F| A& 4Y)

COTARKTIE, ADC £ U172 F v 7 ADC DFESD THIGEDAMEEZF v I LET,
FBOAMEDHBTEREN 0% THINESHhEFIVvILE,
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4 IF53—-AyvE—v
LT - TFTRARDIZ— - Ayt—o

42 VILT-TFAMDIS—-Fyt—Y ()

607

608

609!

624

625

626

630

631

632

Rundown too noisy (T VA VICHENET ES)

CDTAKRTIX, ADC E U7 A>F v T ADC DEATHEOERMEZFz VI LET,
FIBTRX L (606) #8MEITLNET, FBD/ 4 X, U174 >F v 7 ADC M +64 LSB Xk
FTHIDLELNHYET,

Serial configuration readback failed (1) 7LD ') — KNy - D LK)

COTARTIH, YUTIVEBRT—IDREDI/NA FETRTDOLYTIL - 18R
(SERDAT, SERBCK. SERCLK) IZEEELFEY., cOT—4Z UBIC/ Oy EEL. T
ISEELEIEY FERBLET, T—E2N—HBLEWEE. TR MIEREAL ST
To COTARITIE, U2FETODVYTIL T—F - NREFzVvILET,

CODOTARTIK, ADCNN—FIz7DEEEF VI LET, A4 a2 bba—35 U0
MADC EDBIEZFEILL., ADCs AT—ERABRETEY FEhi=5—-EvY FOHES
FryHILET,

Unable to sense line frequency (ZIREFEHEFRAMTELY)

SOTARTIE LSENSER Dy AR VTDUYEREFTvILES, ODVI AN
AREShGENE, TNUBROT SN TORE TERBRSIE0H MBRESNFET,

I/0 processor does not respond (I/0 At v HHMEE LELY)

CDTRETIE, U17 (U F /L MYb3xxbxxx TIL UT) & U4 (=) PJL MY53xxbxxx Tl
U752) FIDBIEAS. #B Itz (U6 & UI0) (=Y FJLMYb3xxbxxx TIX UT51) T IL -
TR JUORBRATHEITEINESHEF VI LET. WTIhHDARTEELE
MTERWMEES. I5—WHESNET, NT—F > - L TTXFTIORELKRE S
hd&E, E=TERRY, I5—- AP —40AMNLET,

I/0 processor failed self-test (I/0 7A€ YH - FIL T TR DL
COTARTIFK., 5V REEDTOE VY U4 (21 F /L MYE3xxbxxx Tl U752) THRER
RAM TR FZEEITLET., XBT DL I5—DHRESIFT,

Fantestfailed (77> » TR FDKE)

CDTALTIE, 727 VBRNFNTNWSZEE2HERELET, NT—F 2 -wILITTRAE
TERMBRHE I GWE, E—TEARY, T5— A Hr—420afTLET, 77> -
TRAINERRT BE. BIRTHEBIRENRET HEEELHY 9,

System DAC test failed (2> X7 /s DAC TR kD)

ZDTARTIE, DACN—FYz7DEEEFIVILET, A4 -ar bO—5U17
(U 7L MYB3xxbxxx TIE U10) HNEEEBET—FZE DACICEEL. DACHAZET T4
W TFT—RIZEBLT, COTOEIL - T—EANEDLERNTHINF VI LET

Hardware test failed (/\— K™ 7 + TR FD%EK)
COTALTIE. OUTI OBRERICOVT, EERLUVERIS—DERHBORT—4

REFIVILET, BEBSAALLBELTLENMEREF, E-TENBY., T
S— AT ANRILET,

ncnIs—
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I5—-FAvE—T 4
RETLS— - Avt—D

BRETIS—: Ayt—

*4-3

TR, RERICRAET DI T —FRLET, FEMIZONT
WX, T #—&% - 27 Rl 22 LT T30,

REIS— - Avt—D

701

702

703

704

705

708

n2

3

4

Cal security disabled by jumper (ARIEt€F 2V T4 BT v 2 /XTEX)

BEADD v URIZ&Y | REEF2 Y T BENEDITE>TLET, BREFABIIK
EtFal)TANEHHE->TLRGEE. ZEE0ENTOIS—MNRELET,

Cal secured (BRIEEF U T4 BES)

EROREFEEF1 YT RESNTVET,

Invalid secure code (EXGEF2) T4 - 3—F)

BEROKRELX) T REZIIMET, EMLHEF) T - a—FBABNSRFEL
fzo EX1)TARELHEBRTE, ACEFaV T - —FEFRATIVHELADBYET,
X2 T4 - I—FIZERRANEOEBFEZEHLENTEET, KBEITEITIL
T7Ry LEEETHILELHYET,

Securecodetoolong (£¥ a7« « a—FARTES)

RXFEBZ5EXa)T4 - a—FRNAAShELS,

Cal aborted (#XIE D HkF)

JAYE - RARLNDF—FEBTIEE. THAAR -V Y TDEE. BROB—HIL/Y E—
b RT—FDEBIZKY ., BTHORESFE I E =,

Cal output disabled (#Z1EH HHVESD)

HADKREFIZouTP OFF AR Y FEZEET S E. REIZHHEIhES,

Bad DAC cal data ($E317%% DACKRIET—4)

¥EE St f= DAC #RIEfE (CAL:VOLT F1=(X CAL:CURR) IXEENTT ., HLILVREEH
FREREA T IZRESABZODDTEELTLEELY,

Bad readback cal data (ZEZh7!) — KN O KRIET—4R)

EEENEY— K/ Y UHRIEME (CAL:VOLT £7=IX CAL:CURR) IZ&EEN TT ., FHL LXK
EEHITEREATICRFEINALGLVDOTEELTLESL,

Bad OVP cal data (EXh7E OVP KRIET—4)

BETREOREEHITENTT . FLOREERERERMA T CRESARLOD
TEELTIESL,
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RETLS— - Avt—o

£43 REIS—AvtE—Y HHE)

715 Bad OCP cal data (£E37%: OCP XIEET—%4)
BERREDREEHRMNEHN T, HFLOVMREERIFTERMEAET) ICERESALZLD
TEELTLESL,

716 Bad DAC DNL error correction data (#E317% DAC DNL (&= IET—4)
DAC DZESIE#HER (DNL) BREHEOKREDRIZESNLET—2ANBAESINFELT =,

ni Cal OVP or OCP status enabled (#31E 112 OVP F7=I% OCP JREEAA V)
BEETRERBFELIEBERRERETT ., REMEREDE. AEERERELBER
REREBZVITNILERTIVDENHY FT .

740 Cal checksum failed, secure state (BRIEF T v I Y LDEKK, ¥ T4 - RT— L)

41 Cal checksum failed, string data (BRIEF T v I HLDOEK, XFIHIT—4)

742 Cal checksum failed, store/recall data in location 0 (ARIEF = v U H LDKK, SBEHME 0D
T—ADREJ—I)

743 Cal checksum failed, store/recall datain location 1 (#{IEF = v U H LDKK, TBEHME 1D
T—ADREJ—I)

744 Cal checksum failed, store/recall datain location 2 (#{IEF = v U H LDKK, TBEHME 2 D
T—2DRE1Ja—I)

745 Cal checksum failed, store/recall data in location 3 (ARIEF T v o HLDKEK. SLEMEBE I D
T—ADREJa—I)

746 Cal checksum failed, DAC cal constants (A%1EF = v ¥ 4 LD %kB, DAC RIEEH)

747 Cal checksum failed, readback cal constants (}%IEF = v ¥ Y LDKK, J—F/N\vIRKIE
EH)

748 Cal checksum failed, GPIB address (RIEF = v 7 S LDKE. GPIB7 FL X)

749 Cal checksum failed,internal data (RIEF = v 7 Y LDKEK., RAET—4)

750 Cal checksum failed, DAC DNL error correction data (3RIEF = v o S LD EL. DACDNL ERZ=4
ET—4)
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TECHNOLOGIES

E3632A DC EJH
11— —-X--HAF

)
F7IUHr—3y - Jagsh
BE 140

C++ (GPIBIEEE488) MY > )L - TOFT S L 141
Excel 5.0 (Windows 3.1 8 &X' GPIB) DYV F)L- TOT S L 144

ZOETHEH, VE—h AV FT=2—ABFERA LT Y r—
vay - 7uarlIhE 20N LET,

139



5 F7FUHy—3r-JOdsA

M=

140

COETIX, TV =g ORI OFIE LT, Y
T A E T 2= ARBTETT LTSV r—var - 7
0 s Z Lk 2O LET, % 3% [Remote Interface Reference |
Tix, BRO7a 77 A THEHTE 5 SCPI (Standard
Commands for Programmable Instruments) 2~ K& F L&

Tb\iﬁo

WInoYd o7 a7 AL, Windows 3.1 £721%
Windows for Workgroups B85 PC T7 A hFEATH Y . GPIB
(IEEE 488) TOEHNFHRETY, H v 7 - v 7T ADIFATIC
IZ. GPIB PC 7 — R & VISA (Virtual Instrument Software
Architecture) K7 A 23 ECTJ, Windows/System 7 « L 7
VI visa.dll” ZEWTEBLELRH D £3, WThoT e s 7
LABE LA A7 ZFATLET, HEETEREZME L, ERY
AF—RO¥EZF =7 LET,
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FF)5r—ay-7Jagd54L 5
C++ (GPIBIEEE488) MY > FIL - AT S LA

C++ (GPIBIEEE488) DY > F)L - TAF S LA

Diode.c

/*Diode.C

WKDOCTrrTAE, 74—~y MNEALO ZEZELET,
Tr—<v hENTWVARNIO IZHOWTIE, [VISA 2 —#—X"-
T Rl BB LTCLLTESN, ZOH TN s Tl T AT,
SCPI =i~ R & VISABEDHEH FikzRTZ 2 HBE L
HOTHY, =T7—D T v TV ERA, 72720, 77V
—a rEERTABRIEE T — - NI v T EEDDLILE
B#OLES, =T7— 8T v TOFEMIIHOWTIE, [VISA

Z ==X Gy N ST IEE N,

OV T NOFEMICIL., Microsoft Visual C++ /13— 5
1.62, “QuickWin application” E WO 4RO Ty =y FH A
7. T—=T AEY - BT AMEHNTNET, “visalib” 7 7
At “visah” 77 A Ve TAT T VICBEIL, BT 4 L7
M) &AL 7L —RLTLIEZE, BE., 207 71 OB
¥ c:\vxipnp\win\lib\msc\ & c:\vxipnp\win\include
<9,

This example program steps the E3632A DC Power Supply through 10 voltages and measures the
current response. It prints the voltage step and the current response as a table. Note that
the GPIB address is the default address from the factory for the E3632A.%/

#include <visa.h>
#include <stdio.h>
#include <string.h>
#include <time.h>

/* Provides a delay of the specified time wait in milliseconds*/

void delay( clock t wait );

void main ()

{
ViSession defaultRM;
ViSession power supply;

char reply string [256];

char GPIB_address [3];
char Visa_address[40];
double voltage;
double current;

E3632A 11— —X - HAL F

/* resource manager id */
/* session id to an instrument */
/* string returned from instrument */
/* GPIB address of instrument */
/* Complete VISA address send to card */

/* value of voltage sent to power supply x/
/* value of current output of power supply */

1M



5 TF7IUk—L3r-JOgdI5Lh
C++ (GPIBIEEE488) MY > FIL - TOHS LA

/* build the address needed to open communication with GPIB card */
/* address format looks like this; GPIBO::5::INSTR */
/* */

strcpy (GPIB_address, "5"); /*xxxxx Change GPIB address here *xxxx/
strcpy (Visa address, "GPIBO::");

strcat (Visa_address, GPIB_address) ;

/* Open communication (session) with power supply */
viOpenDefaultRM (&defaultRM) ;
viOpen (defaultRM, Visa address, 0,0, &power_ supply) ;

/* Query the power supply id, read response and print */

viPrintf (power_ supply, "*IDN?\n");

viScanf (power supply, "%s", &reply string);

printf ("Instrument identification string:\n $s\n\n", reply string);

/* Initialize Power Supply */

viPrintf (power supply, "*RST\n"); /* Set power on condition */
viPrintf (power_ supply, "Current 2\n"); /* Set Current limit to 2A */
viPrintf (power supply, "Output on\n"); /* Turn output on x/
printf ("Voltage Current\n\n"); /* Print heading */

/* Step from 0.6v to 0.8 volt in .02volt steps */
for (voltage =.6;voltage <<=.8001;voltage +=.02)

{

viPrintf (power supply, "Volt %f\n",voltage) ; /*set voltage */
printf ("%.3f",voltage) ; /* print power supply setting */
delay (500) ; /* allow output to settle for 500 msec */
viPrintf (power supply, "Measure:Current?\n") ; /*measure output current */
viScanf (power_ supply, "%1f", &current) ; /* retrieve reading */
printf (" %.31f\n", current) ; /* print reading */

}
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viPrintf (power supply, "Output Off\n");

/* Close communication session */
viClose (power supply) ;
viClose (defaultRM) ;

}

/* Pauses for a specified number of milliseconds.

void delay( clock t wait )
{
clock_t goal;
clock_t delay;
wait = wait/1000;
delay = (clock_t)wait * CLOCKS_PER_SEC;
goal = delay + clock();
while( goal > clock() );

TRy L8EDHY

E3632A 11— —X - HAL F

*/

FF)5r—ay-7Jagd54L 5
C++ (GPIBIEEE488) MY > FIL - AT S LA

/* turn off

output

*/

143
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Excel 5.0 (Windows 3.1 & U GPIB) OH > FIL - TAGTS L

Excel 5.0 (Windows 3.1 & GPIB) OH > F)L - Ty

5L

144

Keysight E3632A I3, Mmﬂmvﬁu%ﬁmbfﬁﬁf%iT
Excel TliZ, 27 L v R — FDOBILANOHEZ IS L TEFIC
fEL, V=273 — MNUNEZFLETHZENTEET, /)’tuT
T 7 LiE, Keysight E3632A bfii D 2 > iR —31 o ks OFEME
Bk LET, V=2 — 05 11 OFEEHAIY |
Keysight E3632A % % OFEFICEHE L E 7, IRIZEDT A meAH
D, A7y Ryv— bk ECEROMEZ B EORIZGHK L E7,
ZOH 7L, Windows 3.1 Bl CTHIT 5 Excel 5.0 [A]1) T
R

Excel D~ 7 1 %tk L CEIRZ T 2 7-0121E, £ Excel
TEVa—ElE, [BA] A==—0 [v98] ZEERL,
[(EPa—)L] ZIRLET, EFRLEEEY 2—LO4RTZE
[Diode bas] ¢HELET X 7&2A7 Vv 7 LET), &6
12, [GPIB bas] L WIHLRIDEY 2 — L& E LET, GPIB
bas ¥ = —/L{X, GPIB 7"— h ~DilEICMNE A — =
RETRCHRELET, ZOF2—/LFE, 1 OO 7 4+ —ALTH
BEITH VT N—F o ZO0H LET, Diode ~7 1%, T
Va—NVEMHLTHXA A= RETANLET,

HA A — RORHEEZIET 2120, WHFDEY 2—/L~D AT
BDUETT, TEVa—ABERLEZL, V=27 — b afl&E
4, B/ A4 [volts] B/ B4IZ lcurrent] EANLFE
T, BV ABIZ To.6)] EATILET, Ad)D Als DEALDIE
002 TOWMPLLTWEET, ZNICEY., Al DfEIZ 0.8 12
D ET,

H—=I NI =7 = REIZHDEDT, A=ma—0b [Y—
N, [woRa] 2ERLET, [¥P9A] X470l KRy 7 A
ARV SN Diode ~snaEX TNy Yy LET, BRITS
J—FRREICV Yy hEnET, V-2 — N THRELEE
JE A3 fEé;h BREZBEL TG, U7 —MIEELET,

Diode bas £ = — /L%, 22—H « =— X CHbYCLETX
9, GPIBbas € = —/L(Z% % OpenPort() /L'—F > C., GPIB 7
f\‘I/X%’i’WELiT V7 BDOEITRHI VAT A« =T =%
éb?” B, PC’S:EE@JL“C<7”§PO Ziuz L, GPIB
N— :LEMZK@WQ IR LET,
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FFIV5—vay o540
Excel 5.0 (Windows 3.1 8L U GPIB) DY T)L - AT S LA

Diode bas ¥~ O

Option Explicit
LU LI LI LI L L LI LU LU LU LI LI LI LI L L L LU LU LI LU LI LI L L L U UL L L L L L L L LI L L L L L L L L LI LI L L L LU A LR LR LR LR LR LR LR LI LI L1

' This is the subroutine first executed. Modify this routine

to suit your needs. To change the GPIB address, go to the module GPIB,
' Sub OpenPort (), and change the variable VISAaddr = "5" to the

' required GPIB address

LI LI LI L L L LU L L L L L LI L L L L L L LI L LU L L L L L L L L L L L L L L L LU LR LR R LOR L LR LR LR LR L
Sub Diode ()

Range ("B5:B15") .ClearContents

Dim I As Integer

OpenPort

SendSCPI "*RST" 'Reset E3632A to power on condition
SendSCPI "Output ON" 'Turn on the output
For I = 5 To 15

Convert the worksheet value to a string, add to SCPI command
SendSCPI "Volt" & Strs$(Cells(I, 1))

' Request a current measurement, put response in worksheet
Cells (I, 2) = Val(SendSCPI ("meas:current?"))
Next I
SendSCPI "Output OFF" '"Turn off the output
ClosePort
End Sub

E3632A 11— —X - HAL F

145



5 TF7IUk—L3r-JOgdI5Lh
Excel 5.0 (Windows 3.1 & U GPIB) OH > FIL - TAGTS L

GPIBbas ¥4 0

Option Explicit

' - Declarations for VISA.DLL, additional declarations are usually in the

' directory c:\vxipnp\win\include in file visa.bas, also see the VISA manual
Declare Function viOpenDefaultRM Lib "VISA.DLL" Alias "#141" (sesn As Long) As Long
Declare Function viOpen Lib "VISA.DLL" Alias "#131" (ByVal sesn As Long, _

ByVal desc As String, ByVal mode As Long, ByVal TimeOut As Long, vi As Long) As Long
Declare Function viClose Lib "VISA.DLL" Alias "#132" (ByVal vi As Long) As Long
Declare Function viRead Lib "VISA.DLL" Alias "#256" (ByVal vi As Long,

ByVal Buffer As String, ByVal Count As Long, retCount As Long) As Long
Declare Function viWrite Lib "VISA.DLL" Alias "#257" (ByVal vi As Long, _

ByVal Buffer As String, ByVal Count As Long, retCount As Long) As Long

' Error Codes and other global variables
Global Const VI_SUCCESS = &hO&

Global videfaultRM As Long ' resource manager id for VISA GPIB
Global vi As Long ' stores the session for VISA
Dim errorStatus As Long ' VIL error code

L T T T T T T T T T T T T T T T T T T T T T T T T T T O T T O T O O O O O A O O R OO B O B B B B O

' This routine requires the file VISA.dll. It typically resides under

' the directory c:\windows\system. This routine uses the VTL Library to
' send commands to an instrument. A description of these and additional
' VTL commands are contained in the Hewlett Packard Visa Transition

' Library book Keysight PN E2094-90002.

Function SendSCPI (SCPICmd As String) As String

' This function will send a SCPI command string to the

' GPIB port. If the command contains a question mark,

' the response is read, and returned.

Dim readbuf As String * 512 ' buffer used for returned string

Dim crlfpos As Integer ' location of CR's and LF's in readbuf
Dim cmdString As String ' command passed to instrument

Dim ReturnString As String ' string returned from instrument

Dim actual As Long ' number of characters send/returned

'Set up an error handler within this subroutine that will get
'called if an error occurs.

On Error GoTo VIerrorHandler

'Write the command to the instrument terminated by a linefeed.
cmdstring = SCPICmd & Chr$(10)

errorStatus = viWrite(vi, ByVal commandstr, Len (commandstr), actual)
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Excel 5.0 (Windows 3.1 8L U GPIB) DY T)L - AT S LA

If InStr(SCPICmd, "?") Then
errorStatus = viRead(vi, ByVal readbuf, 512, actual)
ReturnString = readbuf
'Strip out any nul's from the response string.
crlfpos = InStr(ReturnString, Chrs$(0))

If crlfpos Then
ReturnString = Left (ReturnString, crlfpos - 1)
End If

SendSCPI = ReturnString 'return the remaining string

End If ' end of query to instrument for a response

Exit Function

VIerrorHandler:
'Display the error message in the txtResponse TextBox
MsgBox " I/O Error: " & Error$()

'Close the device session
errorStatus = viClose (vi)
Exit Function
End Function

Sub OpenPort ()
Dim VISAaddr As String

IR S S S S SRS EEEEEEEEEEEEEEEEE RS

'Change the GPIB address here

Thkkkhkhkkhkhkhkhkkhkhkhkhhkhkhkdkhkhkhkhkhkhkhkkkx*k

VISAaddr = "5"
errorStatus = viOpenDefaultRM(videfaultRM) 'open the visa session
'Open communication to instrument
errorStatus = viOpen(videfaultRM, "GPIBO::" & VISAaddr & "::INSTR",O,
If errorStatus < VI_SUCCESS Then ' on error give message
Cells (1, 1) = "Unable to Open port"

End If

End Sub

Sub ClosePort ()

errorStatus = viClose (vi)

'close the session

errorStatus = viClose (videfaultRM)
End Sub

TRJ5 L8 DHY
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'If a query read the response string
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