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,I INTRODUCTION

The PL GP series is a series oi GPIB (EEE 4€8)controlled linesfvcridble p@ers!ppties in s ngte
or rwin versio^. As slandard rhe uniis are bench moumed bul a.ack mo!nlinq kit is avaitabteasan

Theunitsarebasedarourdihewet known Thur by PL ser es ot pNer supp ies Thecp B conrol
is provided by a conlrolref modue ifcorporaied alonssid€ the PL pow6rs!pplv module. The con
tolef modl o ncoeoales a rcmore/loca swnch Jor each pwer supply modua. In ,lemote,

mode the vohage and c!ffent selrinqs forihe power suppy are set via the GPtB, white in,tocat
mode lhe voltage and cu(6ntseti rgs are conlrolled from the front pan6land the modlle behaves
asa conventionalPL ser es PSU

2 AC-UITCCONNECTION Read dis l-sr
ll) The rE6lorme. Otimdry laps must be st wirhin ! l0% oi lhe nmiml AC lire von ge

c4d. Thc volrigc h indi:rp.d on a tabet n€r rhe pNn tead ffrry poim tt ahsarim or fie
volrag. s.nng 6.c.csaryi rhe cover must be renoved ard lhe raps chanqed as per

l2l The AC fuse is locared on the back pane. Fuse rarings dre gilen in the sp€cllications

13) The AC nput l€id should be connected to a s! r.blo 3 pi plug.s fotows brown io tive,
blu. ro nautr.l, Urcetr/yc tow io eanh lsroundl

i4l Incoifecl conrccriof ot the AC nplt lead, or failure to connect to a slppty earth can be

(51 Thernl s swilch8d on by operaring rhe swit.h ma ad!.llumnarionofrheLEDdisDavs
indicares ihar lhe uni is on For tuin units th. l.fr hand AC lino switch acrs as a
rost€ swatch, bai both AC lirc switclEs musr t 6 iwirchod q in ordd to swirch
on rho GPIB @.r.ol nr<tute.

2.1 Adiusring l|E AC tlD Votr.g. Satring

lf n is necesery r. a t€r the AC ine vohage selting ths mlst b€ done by disconnecling the lnit
from lhe AC sLpply, remov ng thecover, and changing rtre primary t.pson rherrcnsformers

The iGnsfo.m€r tor oach power supp V modu e h.s taps or 0, I r0V, 120V, and 0, 110V, 120V. For
220Vor240Voperatofthos-.sho!dbeinkedinsetes,whilsttorTloVorl20Vop.rationrhey
sho! dbc in[odi. paralcl

Th-o ta.sfod.r for rhc GPIB conro moduehastapsar0,115V,ardA,l15V Fot 2201241V
operal on lhese should be linked in serles whilsi ior 1r0V/120V op€rdiion they sho! d be wired in

lmpotunt Note: if rhe hD volrage is changcd ir is impcmriv.lhar dre vo bqe ma&od o. ihe taiiel
c ose ro rhe powcr cad cnry poini is erased and the nM sett n9 vohage marked cteary if irs

3 OPNONAT ACCCSS|ORIES

A 19" rack mounr kil (4U heiqhilis:vaiablefor borh s nsleand twin supplies.

Ihe rack mo!nr kh includ€s an 'antibmpe/ coverwhi.h enclc€srhe swhchs and termimts to
prevenlaccidenralor unauihorised switch opedtion or terminal di*onnection.

The anli ramper covef is avaiable separatelyiorlseoniree scnd n9 unks.

4 OPERATINGINSTRUCTIONS IOCATMODE

wilh the mode swlch ir the'local'Doshion rhe GPla control modlle has no efiecl on the
operalion ol the pawer supply

4.1 Setring up the Output

The OC supply ls conn6cted ro rhe ourpul lerminals tJV ihe riqhl hatrd swlch marked- Wnh
rhls in the 'ofi' posiiion, thc voltage and c!tre.Ileve s may be accurate y ser pr ofro connection 10

lheoad.Thelefthandmererindcalesvobqe,whilsrtherishthardmatcrirrdicatescLfenr.

with rhe ourput swirch in tho'ofi'(setl position, ihe cun€ni mst€r shows the value ofthe
cuii6nt limit s6ni.g lindicrr.d by all the docimal pdinrs conlng onl, wift the output swirch
'on'itshowsthe valus of l@d curcntflowins.
Unls lmot€ ssing is r.rtu'ed (w S€crion 4.7,, nrc shdiing ba6 shald be placed from +
sm$ to + @rpur and kom *@ ro ourput. E|B.e ahai |he lemiMls arc Foo€rly

4.2 Const.ntVollaq.
The vobge ourpul ls scl ueif! rhc coa6e and finevoltage contos, the.!renl conlrolseis the
maxim!m cL.renl lh.r c.n besuoolied.

43 consrantCurent
frhe lGd re5isr.... is low enough slch thar, ar thcsctleve otout|nllvolt ge,. c!iictrrgrcarer
lhaf the cuftanr lmt seiting woukl fow, thc slppy wllaulomd(ierly movc lnro the consranr

The curent output s sci using rhe cutrent limir contro, rlr. vohage coflrols ser ih€ maxim!,n
voftage thar can begeoe/aled.

4.'1 cdsta,rr Cur.om l.dl6tim
WtEn rhe unit is orEratinq in cmstanl curenr mde, €aifier bv intarion d b@N rhe curenl
limit Doinr has ben reached, ihe d*imal poinb o the cor6r mere, w l ll6h ro indi€te con
sranr curenr rarher lha. corsrdot vohage o9€Elion.

4.5 Connecrion to th. toad

The load should be connected iorh€ posirive lredl and neqarive lblack)ierm na 3 mlrkel'outpuf
Bolh are fullv fl@ring.nd eiher cao be conncct.d 1o qro!nd Th6 nggarive teminalsafe pema
nenny connected to th€ p@€r suppy outpul, whilsi ihe positive ofes arc connected rhrough the
output swtch. The s6en torninalls connected lo chassls and ro the earlh lsround)of rhe Ac
inpur cabe. Enher ourplt terminalcr be raised up io 300V above true ground sec eectri.al

'16 Instanianeous Clr.ni Oltpui
The cur-"nt limii contolcan be *r 10 llmn ihe continuous ourpLt cutrenr ro levels down to lmA.
However, in commonailh al precision bench powersupplies, a capac lor is connected acro$lhe
ourput {isolated by rhc @tpul $irchl to tuimain sblt|ny and good transenr 6pd*. This
€paciid charg6 ro lhe ou@rl vdtage, and shff cncuitr.rg oi the atp{r will produ@ a shd
croent pulse as rhe @pldcitor discha.g6 wtrich is indeDen.renr ot lhe curem [mn *ning

The unil has a very low ourpu t impedance, but this is inevitab V lncrcased by rhe resisbnce ot the
connecting leads. Al highclrenls, thiscan r6!h n sign licant dlllcfences berween ihe indicaled
source voltase and ihe aciual ldd voltase {Two 50mll.onnecting leads wildrop 0.2V at 2
amps, for insiance )This problem can be minimised by usins sho(, lhick, connectnrli leads, bli
wherc necessary ii can bo donpleiely overcomeby lsing the rofrorcsensefaciiiv

This requnes the sense tsrdrinals ro be connected lo the ourput al tha load instead of ar the
source Toavoid inst bility and lransient response problems, care must belaken 10 ensure qood



capring berwen €ach ou@ir .nd *ne tead This @n bc dme eirher by rw;ring rh. tead3toqelher, or by usins coaxa ty3.reened cabte isenserhrough th" i""d). A" ; ectl. vi; ca;";;;;dtreciry acro$ lhe oad conneciion poinr msyatso bs ben€r c a.
The yolrag€ drop in 6ch ouipur tead msl nor dce€d 0.5 stts
4.8 Cutrern Meter Dahpins
The disibl mere6 haw a redi.g 6re oi about foc r€ding6 oer seond tas rasr 6 lho eye €nrorlNl anda dimpmg rihe conslanr ol2omsecs, ihls providjns virtu€ly nnanbneous re;po;;;

It (he. unit is.u*d ro epdy a t@d varyinq d a rate taster than atet O.sHz, difficutty may b€e&ryFn.pd ir rra,dei'ng.r e crra r -etet Fad,.ss ftrj p,ob,e- cal h" ar6!.dhd byru,;i!
d rcd'ddrp n9. hF .crpd5.\ rh6 L r,Anr mp!, oarp nS rinc, or sia1, -o,

seconds wnh the r€stt lhar rh€ mels wilt End ro r6d the avsago cu..ent ,lowing .arhe. thanlolowing lh€ €narids Th6 t&rLrv sh@td mtv be u*d when 'Eryrv siee rr q@nv ,ncr€s

4.9 Series or Parallel conn6c{on wirh other unit.
lh€ rnn @n be co@cled in eies tr para|et wirh orfieB ro p,ortuce higher vorlas6 {marimuD
300vohs) or higher cuifenrourputs

lr should be nored rhat the unir csn onlv s@r@ @denr ard €nnor sint ir, rhls (nirs €nnor lE$B comcted in andphas. wre€ wdd unirs aE connecH in paBlet, rhe drrlr vohag€wi Le.pq"a ro hJ.ol -pL.tbrhrrhiqh-noJtou votsqese.l19L1,irtr€ u,,€rr o,aw1

r co$tdr r c!1q. rod. unirsc.rb6.onre.r6o,rpd,d etroo,ovoes.L.rerrequJrorhe,rm
orrne cu(cnt ih l sctiinoe
,t 10 Appl@rion ot a. orhd vorbs€ 3drero dE ouern
I common with allsei€s regutaled singteended power suppt6s, the unh is not.spabte ot 5 nk ng. rrcr r p oridcd rom ar e\ p.a cour.e, tt a lottcee g,pdl.r,t dl rr ser oulour vof cg6 o, rt-eurr 

'3dpprFd 
rrm dn ortdmt 5@'ce, rfie ,nra tut reoutaror q[ tum ott, m cunst wat li@, and

rho vorldqe rnele' w{ .$d t5. dopl ed volragF No dshdqa s ,esL r p,ovdr! rFe "ppt ed voirdqeAlorcatior o votbq-qreae, hdlrhisi p.ohibiLeo.

lr a .e@e voltaqe i5 apdiad, ihis wil tE ctamp€d by an intermr revee proi6rion diode. T]€rwds curc 3houh nol ex@d 1 amD.

5 OPERANI{G |f,STBUCNOTS fTEMOIET|oDE

Wilhthe mod6 swiich in the 'Remore' position, the vo taqe and curenr levets a€ $i byth6cPtB
cont@l modul6 and lhe voltage and curenl settnq knobs have no eJfect. An ,rnti-bmper, 

cover iF
Marab|ero p'e6tuBlttbris€d 3sitch oo.rarim. se sion 3.
5.1 Connecrlng to th€ GPIB

The lnn cdioims b rh€ IEEE {€8 i1978t stlhda.d. Cdrecrion ro the bus is @de usino the 24
wav IEEE 48a srandard sker on rh. @r ol rhe unn. For tt C.625 svstums a clryre' 6b-te hust

The user must choose a unlqleaddresg
lo. the urtr and st ( uinq rhe sitch6

The examplg addr6s shown is 01011,
i€. decirol 1 1 . Thiny one addEsss a,€
pddbb, add|6 1l I 1 I is mt dl@able.

Shoud ii be Equned to connect the unit to an op€raring cptB sysrem whhod disruptins
ope6tion then the unilshould be power€d upbelo@ rhe cp B cabte is ptuqqed in, Op€rating rh;
AC lin€ p@s $itclr wfth 1rE unil decrcd b rhe GptB wi|| 6u$ dF B;; to he dis€btod iq apenod ofup 10 one s6ond. on lwin unirs the porer tor lhe cptg contrormodure isconroledby

rn a twn pore. wppry rhe GP|E cont.ol frodul€ @ntrots hoth sppties via irs singto devie

5.2 Controlling the powor supply trom th6 GP|B

The poB supdy @n be @mtin€d wirh other i6rturen6 toe ot which musr be a BG Cd
rollcr) ro tod a GPIB ststem. Once it5 add'6 has b€d detned lh€ pler juppty c6. be
Addrcsed ro Talk orAddresed to Llsten bV lhe Bus Controt6f,
wh€n Add6s€d ro rist€.r trE unit ente6 tlE Lisren{ Acris itAl sbre and rhe Usrd ramp llu
mi.6r6 any dara byr6 placed on rhe s6 by an acrt@ btker aB a6€Dled. |I lhev fom i €tid
commahd sting thev wi! be acl€d upon. ti noi thoy witbe ignor€d. The LA sra€ hay be
cancolled bythe Unlisren command

who AddNd ro lalk lhe dfi ente6 the Tatkd Acriw (TAt sbre and rhe Tatk r?mp i u
minlt€9. The unh wilth6n plac6 a srrifg ol chaGcteh or lo lh€ Bus, representing fie preseni
darls ofthe powersupply (o.supplies). TheTA$at€ may be cancel€d by the unistk commdnd
The unn will B$@nd to tho foll@ing GP|B iore.fa@ comnandsj

- My ListenAddress On r€ceipl goesto LA stlre.
- Devicecear, Fe*ls uniilo initialsed stale.

- Sdsted Device Cl6r. Only wfien Addiss.d. Function 6 DCt.
- sEondary Commnd Group. Se S6rion 5 a.
' Unistcn Cancels LAstatc
- My T6lk Add6ss. On Eceipt soos ro TA sl6re

- untall. can@rs TA srite.
- rnt6rf{ce Crear Cancols bo$ LA andTA staies.
- SerlalPolrEndble. Used in conjunctionwith MTA ro ptace a etalus bvte onio

DCt
sDc
scc

uwt

SPE
lhe Aus.

SPD - Sdi.lPoll Dsbb CancekefferofspEcohrond.
PPE - PaEl€PoUEnable.Usdloidentiftdevic6requestingseruice.

The unii will etplt dE followins russes onto $e cprB:
DAB - DaL Byte. ASCtt cha.acts foming pan ot a sting eO6*ming st6tus

intomation.
sRo
ROS

- Soruice Bequ6t.In rosponse to cohdirionsdefined tn secrion 5.10.

- Bequ6red S@ice. Singte data byte siving sratus of interfac€.

- PaElrel Porr Rspons. n. puls OtO tine n rrue in rc3Dons 10 ]ppE see section
5.11

E:l tr-t r-t E r-t r-| |Lt tLlL[



63 lnttLlistion and Ro$r
When the CPIA turd modlle is enchal o, n is inirialisd ro the lol@ins st tes:

Power supply xvohasesehing. 0v
Pow€r s!pply X cuifenlsetring - omA
Powers!pply Y volrasesertins - 0V
P@ef supplyY curent*lting - omA

on@ rho unit is cm@ied ro lhe GPla it 6n b€ r6a! ro rh€s inilialisd srar6 i^ any ol rhe

1) Byswiichinsrheunnolfandonaqain NBrhlswildisbetheBusforashortperiod.
2l Bysendins the oCLcommand over rhe Bus.
3) Bysend ng the SDC command over rhe Buswh€n the onit is in the TA st6ieor LAsiare

Since rhe hl s soitware controled n ls rheorellca ly pcsibe lo gel it in lo a s&ie fiom which il
wilnol recover by ilega bus opeEtions. Should ihis h€pp€n it must be re*r by turning ihe Lnl

lmpdtrd Nore on twin $ppliB. n t€ AC lie p@e, switch d lfie Y pl*r &pply urir ;s
$nched otf rhe p(*q to dE GPIS mnrol mo.tule {ill be ,emdred but potdr to rh€ X pffi
spplv unir willremnr Tt€XPSUwi sraystto is p@idsly *t volbqe a.d cu@nt l*ls !n1il
rhe AC line swhch on the Y PSU is $nched on asain, upon which n wil rc*t ro ils inirialised

5.4 Soning lhe Voltage and Cur.nt L€vols

When rh€ unt is in the LA srat€ th6 voltase and cu(ent lovels can b€ chansed by sending ir an
ASCIlcharacrerslrins oi the cotrecr synrar.

rho mrrol snrax is 6 tollo,!:
P@q eopt identfier lX or Yl; Nureri€l €iue; El6ri6l lnit idenlili4 lV or mAl: TermiEror

Forsinge lnitsrhe'powersupply denlilief can be omitbd.llir is included tmustb€ X. Cas is

For rwin unirs the'power supply idoniilier'is x lor the leit-hand supplv and Y tor tho righi hand
slppy. Case s isnored li the id€ntifier is omhred, it is assumed to be the samo as the lasi
identiilersenr. l, the idenrili€r b omitted in the firstsling 66nr alre. the interface ha6 b6en clearcd,

Th. tuftric Etue is a fl@rir€ p.int dedrol rumber. Oig'ts bd@ rtE nininm ening r@lurion
{-01 fd vol6, lold mal ae ignded. ValG, ab@ fte turirum alldabre sriing will @u* me
whole srrins ro be isnoe<j.

The €loctricarunit identirier mwr b6V (torvolts)or mV (for mirlivohs)when *ning vo€ge, and
mA (1or hilliamperes) or A (for am@)when s€ltins cu(enr. Caee is ignoed.

Th6 srfif0 is terminated by on LF lline feed) character. This can be chansed lo CF lcaftiese
rel!rn), s€€ section 5.7 The Teminaror can be omifled 6 together ir EOI is 3enl with the rasl
cha6cierol rhe sting, *e *clion 5 7.

Esmde ol val'd stings ae as lolloG:

when lt is requned b chans6 $ve6lseltinss simuhsn€oGly the slrinss can b€ linkod ros€rher
with € sinslel€minalor ar th. end. whe.e two slc.Bsivc aertings apply io the same power
supply tho p@ersupply idenliiierc.n be omittedlorrhesdcond s6ltins.

Thls the far sldnqE abo@ dld b€ $nt ao a sir{le stins as fdloG:
X12V1 l0hAY23.45Vl820mALF
After lh€ t€rhirutor has been @c6v6d, the unit is cn.bled io sccepi one furher bus commafd
(es. Unlisten). This cofrmand is nol acbd upon unritlhe unh hss ch.cked the syntax otrhe Birinq
and €iii€d outthe appropriateactions, a d€lay oftypi€lly 1)L hscs.
5.5 Marlmum Voltase and Cur6m S€ttings

Wtth a 30V/2A $pdy rhe mdimum @lrage rhat 6n be s€l wh€n lhe full drp|lt ercnl capt
Hrry ol 2.24 is roquied, is limir€d to 3lV- Provrdins rhe cul6t limit is et ro 1 . rA or bd@, h@
4r, voltag6 !p to 361r' trEy bc et. lf 60 aitdnpt is made oithd to st a wltase abo€ 31V when
rheq@ntsottinsisab{re i 1a,dro€3tadr€ntablre !,!awhsrltevohaseseftingisabde
31V, the control sting will be ignoEd

With 15V/4A supplies a similartacility issvailab e. The eq!ivsl€ni ligurcsare 15.5Vw th 3.98,4 and
lEvwirh 1,99A,

5.6 Voltag€ and Current S€tiins R€aponsa spoeds

Allhouqh lho GPIB conrrol modur. rcsponds 10 a conl'or slins in iusl (rer a m rise.ond. n can
rake cdsid.rably lonser fd th€ p@d $opv helf to etr|e ro a lw value. This is dus4d by the
inreml lift cdstanrs of ihe @r 16 supply.

Wh6 $(ing 6 c!trenr, the lime cds€nt G rypically 2m6 Thi. m6ans that for a 1A ch.ng€ rhe
curenl limit will sertle ro within 1omA ol irs fi^alvaluewilhin 10 me6cs.

When setl ng a vohage, rhe tihe consiant is rypicalv 50 msecs. This nreans rhal the vohagc wll
senle towithin1omv ot nstinarvalu6 in afo!nd 115 mecs tor a 100mV change, or 230 msecs lor a

lV chano6, of 4aO mse6 for a 30V chans6. fi rhe lmd cuii€nl 16ls b€low 1omA orso, the $tdns
lime will bo incesed when lhe votrg. s beins reduced b€6!s€ of lhe extB tim€ bkon to
di*ha€€ lhe orpur epachq ot lhe p@er $ppv iSur). Co8€quenrly ir Epi, r6po* rims
aE equarod 6l wry lm cu|m|3, a dumrry l6d should ba add.d ro mainlain $@ @$ur

NB: Setiing tim6 can be calculaied u.ing the folltuins tlrmula:
Seftins time 1o l0% of rh€ step varue = 2.3T, io 1% = 4.6T, io 0.1% = 6.9T. where T is the

5,7 Pow€r Supply status Beadbsck

When th€ unit is pul into theTA slol6 it wi I immediately pac€ a 6ring ol Ascllcha6ct€rc onro
the aus d.sgibinq rhe op€Brinq slatus ol the power supply or paer suppli6.

Fo. a sinqh supply rh€ sLins is:

x v LF when lhe PSU is in cdsranr @lbge {CV) mode, or
x I LF wh6n the PSU is in @Grant cor€nt lclt mode.

For a twin supplylhestinq is:

X V YV LFfor6xample lborh PS(J8 in CV mode)

Theexc€ption to this is when the unr is pul inlo rhe TA stat€folowing a 'cu trenl meds! 6m€nl
command {5s36c1ion 5 121.

5a Programmbre TcmiErq GF d CBt

As iniriali*d lhe unir requic an !F ch6,&ler 6 a temiBror when in ihe tA state, and *nds an
LF chaEctd $ 6 termimtor wt€n in th€ TA state-

Some bu3 controlleBsend and equno e CF characler as a lerminator. The unit can be made ro
complywith thbbysendins ilan SCG command with *condary3ddr6s 6, seesecrion 5,9.

The unitslso acc€ols Eol as a lerminator, Thus if the contro ld seis Eollrue on the rinalch€racler
ol the controlstinq, noturrherterminating characteris requiBd, Any characrer$nl ailofthe iiral
characr.r (idontified as lhe final chsfsct€r by E0l)willbe acc€pted as the ri6tcharacref of 3 n$
srrins. A CB or lF charere. ar rhe 31an oi a nd stuids will be igmred and wi mr @u* 6 aymd

7
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)
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When in rhe TA slale the uhn.utona calysets Eoltrue when itsnds the terminator chamcler

NB: Throushout this manualexample stinss are shown usins LF asa terminator. Thls could be
€placed byanyvalid teminalorasdescibedabove.

5.9 Softins th€ modo of oporalion via a secondary a.ldross

The lnil can be sol inlo a particu ar mode of operation by placing il in the LA or TA srare and
sendins h one oltheioll@ing scondaryaddre$os.

0

2
3

5
6

2
3

5

5,11 Sorial Poll R€sponse

a$ultant modo of opebrion

Conditions undorwhich an SRO is sent

PSU X chansed from CV to Cl mode
PSU Y changed rrom CV to Cl mode

PSU X chansed from Cl io CV mode
PSU Y chansed from Cl lo CV mode

NB: !f the unit is swilched otf and on aqaif, the SFO mode willbe resel to No SROand lhererml
nator r6et 10 LF (seesection 5.3).

5.10 seNice Roquest Modes

As inhialisd atswitch on, rhe ! nit will nol perlorm a Setice Requ*t(SROmode 5). The Lnltcan
be inslrucled ro perlom a Seruice Requesr !nder one of four condillons bysending tasecondary
add@$ (*section 5 9).

The sRocan be used 10 tel the bus contolerlhala peer supply has change<l mode (eitherfrom
CV to Clor Cl to CV)as mighloccur when an ove oadsltuationaises,rorerample.

The unn responds toa SerlalPolEnable ISPE)command combinedwilh MTA by placingaserial
poll.6pon* byre ontD the Bus. Theorder in which MTAand SPEaresentdG notm:trerpro
vided thatATN remainsrrue. rf ATN so6tale belween the lwo commands rhe SPE must b€ sent

Th€ respons blae is made upasio lMs:
Bit0-1 if SBOmode0isenabledandconditionlssarisfied OtheMlse0.
Bit 1- 1 if SFO mode 1 is enabled and condilion s sarisiled OtheMise 0
Bit2 0(unuedfaciiity).
Sr 3 I rl SBO mod-3 is eldbled dr d conorror'\ sdris' ed OthFe se 0
Bit4- 1 if SRO mode 4 isenabled and condhion is sarisiied. Orheoise0.
Bit5 l ifa syniaxerroroccurcd in the lastcommendstinq. Olhemise0.
8i 6 I rhF unrr tus reqL4lpd spfr i(e {SFOs€nrr Orhptu \p 0.

ifthe lastcomhand sr ng coniained an overans€ value. OrheMise 0.

Nole thar bh6 is used 10 identiry wherher or nol the unhwas rcsponsible ror lhe SROtowhich the
bus contoller is r6pondinq.

NB: Theactor rcadins the rcsponse byte clears il to allzer6, so ifh is readasain betore another
SROis qeneBieda null bytewill be read.

a

5.12 Parallol Poll B6ponso

Theunitcan be sel to respond roa Pah lel Po !Enab e (PPE)command.

The us6r must choos which, if anv, ol the D10 llnes is to be used, by pluggino a Iink onlo a

conneclorlnside rheunh ($e diagram). As supplied lhe link ls fined to line 0.

NB: Theunhmustnoib€intheTAs13tewhenlhePPEconmand sseni.

5.'13 speed of Response onthe GPIB

The unii is microprocessor based and makes efiensiv€ us€ ol sofhvare Consequendy ir is a

medi!mspeed inrerfaceintemsolils responsetimesonlheGPlB.

The unil Esponds 10 Artention qoinq trueby pulins NDAC lrueand reeasinq DAVand DrO lines
0 io 7 within 200nsec as defined by lhe GPIB standafd. Allother raspons.s, however, w lltake
seveE rens ol microseconds and a rvpicalllme to complele a handshakewilbe beiveen 200 ard
300usecs. Ths should be borna n mind when esiimaiing maiimum d!ra rates on a CPIB svsiem
ofwhich the unltls a pan.

5.14 Cutreni Measur€menr Facility

When in CV made, the unil can be inslrLcied to measure rhe aclua outputcutrenl lowinq by
putring ir 

'nrolhe 
LA srale and sending racommandslringoflhecotreclsyflai.

Thesyntaxis:X | ?LFof Y | 7 LForx | ?Y I 7 LF

The !nit respords by sleppngd@r the curentselting in lomAsleps uniillhe cV/clcrossover
point is reach€d, sroring thal value and rapidly rel!rning the c!trenl setn€ to rs orig nalvalle.
The engrh ol time laken to do ihis depends upon ihe difierence belwacn lhe oigin.l c!fteni
sellingandtheacluacunenllowing.Forrl000mAdilferencelhetimeisaboul300mscc.

When rhe unit is nexi pul inlo the fA slare twiloulput a sling, represenling lhe cutrenl value
srored, wilh the io ltuingsvntax:

X4 50 m A LFfora curent of 45OmA.

Note that aiter the curenl measuremenl command has b€en recelved, the unil is enabled io
accepr one ludher bus command leg. Unlislenl This command is not acled upon untillhec!renl
deesuremenl command has b€n completed. Thisdelaycould be any4hing up to 1 second.
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6 GENERALSAFETYCONSIOERATION

The unil generares conside6ble heai and requires a full at cooling fltuforcotrecl operation Do

notobstruclanv oflhecooling slors in the cover, or block the inflowofan at ihe bonon

Avoi<i alleing the un t1ogetdamp, and keeDawaylrom corclvetuids

Do norremove the coveroranyoiher parrofthe unilonlessrhe plug has been removedfromlhe

T6t, repan, or ser up should only be corducled by skilled engineers conveEntwith the hau rds

ofworking lheAC line powered equipment

Read ihe e eclricalsletv seclion atrhe rear

The equipmenr is so designed and conslructed thar re ca ibral on should be requned onlv infre

quenrV. The Manlfacrure6 wlllprovde a re calibralion service, as wil rhet aqenis overseas

Whefe ownersw sh ro cary our re calib6iion themselvcs, ihls shou d on V ba done bv skilled per

sonnerwhh access toprecison equpmeniwolklns in conjunction with theservice manualwhich
may be pLchased dnecllyfrom the Manuiacturers orthen agents overseas

A. MAINTENANCEANDREPAIR

The Manulacr!@rs or lheir agenis overseas wll provide repair for anv unr developinq a lauft
where ownerswish to undenake their own maintenancework, thissho! d on v be done bv skiled
personnel in conjunciion wiih lhe service manua whlch mav be purchased direcrlv from ihc
Manufaciurers or ihe r agenls ove6eas

n the UK defective insttuments should be rer!rned, caniage paid, tolhe ManufacrureE Seruice

Department. Carefu and slbstanla packing ls essential no responsibilirv can be accepted tor
damage caused in lrarsir il possibe, reiain the origlnalpacking material. lf the guaraniee has

expircd or if the lauh ls the resulr of misuse, ihe repairwlllbe *iiied oltan'l charg€d unless olher

cusromers ourside lhe uK should conlacr thc deaer irofi whom ihe unir was purchase'l lo
ascerta n serulce atrangementsforihai couniry

The period and rems of the guarantee varv depending upon the countrv in which rhe unltwas
sold Details of tha prodlcr guarantee wil either be lnclded in a separare cafd, or available on

reqlesifrom thedealerlrom whom rhe !n twas p!rchased
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10. TECHN ICAL SPECIFICATIONS

110,12A,22a,24oV AC 1 10% at 4&63H2
0 ro 31 volrs nom na, 010 2.2A lPL320)
0 ro 15.5 vohs nohi.ar,0 io 3.98a 1P1154)
rtmm teminals on 19mm (%") spacinq

Remore vla 4mm t€rfrinals or Dieci via shortinq inks lprovidedl
<0 01% of maxim!m oulpul lof 10% line change.
<0 01o/o of maximlm oulpul lor 99% l@d chanqe.
Fullshorr circuit afd overoad protection

Ripple and Noise: <1mV ryplcaly.
Output lmpedan@: <5m l) at lkHz
Temperature Coefficient <0.01% 'C typically.
Transienr R€spons€: <2ousecs ro mmv oi setring for t00o/o load chafge.

Output lmpedance: 50k !l typica ly wth votage limir al maximum
Volt ge Controls: Canlinuolsly varlabe by coa6e rnd iine conkols.
Cutrent Limir: Coniinuously varlab e from 0 lo I 10% ol matlmum curenr ra r ng.

Curent Merer Damping

Operatinq T€mp€ratrr€

Voltase ProqEmhins

10 ro 9S% 15V14A unirs).
Allomalic indication of constanr cutrenr opeEiiof.
Dua 3ta disil {4!00 countl with 12.5mm I 1") LEDS Feadins rate 4

Votaqe 0 01 vohs over enlire Ghge.
curenro.ml amps over entne range.

vo laqe o.l% readrnq I 0 059i fullscale
LU"pi o.J " "ddils

Normaly 2omsec swilchable ro 2 secs lor averagng ol rapidly varying

Designed and manlflclured ro comply wiih IEC 348

0 to 3lV for .urenr !p ro 2 24 rro" ra p<, tr
0 to l6V for cu(err up ro I lA
0 to 15.5V for curcnr uD ro 44 "-.. - ^ ^^ , .

o to r8v for.urenr up lo 24
0.35',4 senins I o.l% ranse

0lo 2.2 afrls (3oV/2A Psusl
010 3.98 amps (15V/4A PSUS)
1% selting I 0 so,i range

2% selting I 1% fLllscale

Note: The nanLtactuqs mintain a polay of continuous inprcverent and developnent
and rcsfle the riqht to ahq specni@dons 

'9ithout 
p/iot notice.

{anti surqe type) 220l2,OV 110/120V
Single Supplies 14 2A
Duar Suppli6 2A 34
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11.

(3)

(5)

\7)

SAFETY R€GULATIONS IN ACCORDANCEWITH IEC34A

ThisappaBtus is safely clas 1 by IEC clasifi€tion.
The apparatus has be6n dsignod in accordance with IEC Publicaiion 343 Safety Require
ments lor E ectonic Tesl and Measurins Apparatus. This manualco4t6ins infomation and
warnings which shall be foll@e! by the user to ensu.e sie operation and to relain the
aDoaEius in efe condilion.

Berore connecting the apparatus, make sure that il is sel lo rhe voltase of the AC- line
supply. Use onlylhe corectlv rated llss asspecified. On no accouni use mended iuses or
short-cncuiled luseho deG.

li lhe unit is 10 be connectod io ihe main supply by lix6d wiring,.ather ihan viaan AC loe
plug, rhen rheprorec ve earth lground)wire in rhe 3 core mains lead shall be connected 10

a Drolecllve conductor before anv olher connection is made.

Ensure ihar an approprlate AC line plug is coiieclly connecied lo the caplive 3 core cabe
orovided wilh the unil.

Conneclions are:brown = live, green/yellM = earthandb!e = neul€|. Ensurethar$e
AC line sockeltobe used hasa corecny co n nected prolecllveeadh (sround) contacr. Do
nor use exrension cordswilhoui proiecrive eanh conducro6.

ll lhe unit is io be used wiih ive measuirq of load circuiis whch have protective earth
ierminas, ensure thal all prolecllve eanh teminals are connecied 10 a prorecrive
corductor prior to switchins on ($e g.een lronr p:nel terhinal may be usd for this

li lhe unl is to be used wth live measuing or oad circuils whch do not have protective
earth teminals, enslre that the unit AC ine pug is inserted before making connections
between the unil outDul lerminalsand such circuils.

Disconnection oi the protective earth isround) connection, or inleruplion of protective
conductors is iable to render rhe apparalus dangerous hieniiona lnteruption is pro

The ouiputof lhe powersupp y unitislulyfloating an,l it may be n series wirh other power
supply unils io seneEie hish Dc vohasG up to 300v Dc. slch vohases are exceed ng v
haurdous and sreal care shou d be raken to shield the outpul termina s rorsuch !se. On
no account shou d rhe outDur ieminals be rouched when rhe unit is switched on under
such use. A lconneclions io the terminals musl be made wilh the oower swnched otf on al

Theapparatus husl be disconnected irom the AC line supply beiore rhe cover is remove<l
forany purpose orheMise dangerous vortages are accessibe. Swhchins oif byrhelronr
mne -on/ofi swilch is notsufiicient

Th6apparalus should notbe r*connecled 10 lhe AC line supply untilthe cover ls replaced
unless esenrialfor rhe pue6es oi repan or seiup.Ihercfore, such wo.k should onV be
caded oul by skilled persons aware o, the hazdrds involved and workins in conjunction
wilh manulacture/s ervice inf ormation.

f the appararus s clea y deiective, has been subject ro mechanical damase, excess
moisl!@, or chemica coiiosion, the etety prolection may b€ impaned and theapparatus
should bewilhdGwnlrom ose and rcturned forchockina and re@tr.

{6)

(8)
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