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a.ot1oa 1 

1.1 'Dlia part of th• Mnual pr~id•• reference infor.ation to belp apecali•t 
•ncaineen de&linQ With tM ICL PDQ powr aupply unit, power control and 
diauib11tion. Dl• infor.ation mupp1 ... nu that ;iftn in th• ICL PSRQ •nice 
MftuaJ. D10114. 

'!he ._mblJ' contained in the proc:eeaor unit i.a a lo9Chert OL400-3033a two 
·~ pawier supply. 'fbe deac::iptioa ;iTen in aection 2 refen to ti. Ot.400 
ranQe of unita in general, to wtlich the OL400-303lR belon9•. Dl• oo.p>n•nt 
d••iqnationa uaed are thoee of the OL400-3015 unit, a circuit dia9r- of thia 
unit 18 &190 inclUded in thi• unual.. 
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~i• outline deaeriptioa ref en to tb• bloall di-vraa gi '"" in rt.oun 1 a ; a 
appUcaDl.e to the aa.c:hart r&DQe of 400-.att powr auppl,7 waita. 

Input circ:W.t 

~. aa •ina auppl'f 19 {)aaeed tbrouqb • radio tr.ciuencr intert anoe fi ~ .'c to 
1Ml•t• t.be .upply frcm awitc!U.DQ nai .. Qen•rated b1' tbe pow-. .mit. Jlectifi•r• 
and & capacitor filter ~id• a raw de input to tbe powr P' cbino circuit. 
~ capeaitor lilt.er al80 acta u u eneri;nr re .. rt0ir in the ~ftnt of 80llellt.arT 
1nt.rnption• to t.be -ina Mlpply. A llnll _., be fitted Wbic:b coMeru tbe 
input circuJ.t into a 't"OltAQe doUbl•r for ooeration fraa a 115~lt .. 1na 
auppl'f. 

A. tranai•tor ftitc:b cbaD9 tbe raw de powr troa tb• capacitor filter into a 
train of pal-•· ~ of the ~r uait de output TOltaQea ia fed back throuqb 
an aptic::al. iaolator to cant.rel tbe pulAe width wtlic:b r.Qulat•• tbe output. 

Pr1.uy inductor circuit 

~i• circuit C:llHlftrta tbe train of pul ... fro. tbe po,..r witc:b into a smooth 
do input for ti:. in.,.rtar circ:uit. ?be pri..ry inductor ia alllO t..be -in •n•~J' 
•toraQe •1..-nt in tbe po-.r .uppl7 unit. 

Ill,,.rter circuit• 

Por .anufacturinq Aaeona. both puab~ll llDd half~ridoe in-rt•r circuita ue 
uaed. bUt tbeir purpo99 and operatioa. are ••-ntially tbe ..... n» in9ertar 
circuit proyide• ac po-r ta tbe output tran.afar.mr primary windinq. 'nl• 
1n,,.rt•r operatinQ frequenC'f of aoout 20 kiloberta i• deterained b'f • ...turabl• 
reactor. 

output c:irc:uit 

'tbe outputa from the tranator-rm •ltiple .. condarY windinQ• are tull_a,,. 
rectified and filtered bY inductor-capacitor networks to <Jift the de outputa. 
Although only on• output 1a requbted thi• aimQl• arranoe-nt ia adequate for 
Tirtually all dioital circ:uit aop;.J..catioaa. !be requlatlld output (aorwlllY +5 
val ta) a fed back to th• pow.r -itch oontral circuit throuqb th• ~tieal 
iaalator. 'tba 1• nec:aaary to ~rate t..be pcwer •UlJPlY' r9CJUlatlld out~ut fro. 
tbe circuit• feectinq th• autut tranato~r priary windino Wbic:h ar• r9ferenced 
to tbe ll&irw aupply voltA9•· 
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'ftl• follo"1no detailed dffcript1on nfen to th• fiqun• within th• tHt and 1• 
applioabl• to ~ loaohart ranoe of 400 .. att power eupp17 unita. 

The input circuit 

P'I L.I 

-i-
' C:.I e+ I 

R.2.e 

C.\4 

1 ~. lrI filter conahta of colll)Onenta Ll. c1. Cl and C4r it iaolat•• th• 
-in auwlY trc. 20 kiloberu -itc:tU.nr; noi- qenerated br ~ pawer unit 

2 ~. fuM Pl UI included to protect th• printed circuit board trac:Jc• and 
nduc:e ~ rill& ol. Ure and electric •bock in the ~nt of aupp1y failure. 

Aa .tdd1Uonal ftternal M.ina tu.. abould always be uaed to prOYid• further 
~tection. 

l l't'odaioa at volt.&Qe doubler circuit •lection all.awa th• supply to 
operate froa llS- or 220~lt ac aoureee. !A the 115-.rolt ac: 80de (link 
Utted), capscitora C12 •ad CU charqe on alternate .apply balf crcl-. 
~ .altac;ie wtli.cb appeera acroea each capacitor ia appro:d. .. tely the peak 
inout .altaoe- (about 150 volts). 'Ih• toul .altaoe to th• .. itchiDQ 
r99UlAt.or ia about JOO volts. 

!A the 220VAC 80de (link not titted), the 1.niNt rec:tiUen act u a full 
.. _ bridc;ie rectifier, charQinQ Cll and CU to appro:d.-uly the pea& 
input 'V'Oltaqe (aboUt 300 YOlt• >. a.datora JUI and Jl29 force C12 •ad CU 
to cllarqe equally, and diacharqe the capacitors Wben the power ia turned 
off. 

4 Surqe current llaitinq ia aceot1Qli•bed with theraiator Ill vhoae reaiat.ance 
ia b.iQh vtlea cool. Wilen th• supply 1• awi tcfted on, tbe theraiator prw,,.nta 

a IWQ• surqe current from tlowinq into tb• initially uncharoed C12 and 
Cl4. ~ oorul input current quicltlY heats Rl, decreuinr; ita reaiatanee 
!Jr a factor of about 10 and, u Cll and C14 beco- fully charqed ,there ia 
no turtber need tar surqe liaitinq. Nben the •Ul'PlY ia turned off, a1 
cool• and C12 and CU disc~. 'Ihe circuit ia deaiQDed llO tbat tb• 
diacbarQe ti- conaunt and coolinq ti- canatant are rouqhlY equal. Tbua, 
if tbe supply ia turned tMlc:1t on before Ill lla8 fully cooled, th• aurqe 
eurrent 1• liaited bl' a COllbination ot t:be charQe ra.aininq on Cll and 
Cu. and tbe 1:99i•tance of u. 

5 !Derqy atond br c:apacitora C12 and CU enauna that tbe supply will 
continue to operate wit.bin the requlation liaits for a ainimua of 16 
ailliaeconda after the input line tuaa fallen below it• low.r llait. !!lia 
allotM ti• for information in, aay, a YOlatil• ...,q to be •tond 
permanently before the q•t•• taila due to supply interruption or C011Pl•te 
eailure. 



2.2.2 'nl• +15...,olt re9Ylator 

c:.R.'a 
15'V 

'rtli• eireui.t pro.id•• a •t&bl• reference for tbe awitcb.ini; re;\llator drive 
c:irc:uit and th• 723 int~ated circuit. ?be re;ulator operate• •• a Scbaitt 
tric;aers it •it:cb.•• on Wien the ioput 'fOlta;• riM• t.o about 75V, and 8Witch•• 
off 'lben tbe input 'POltw;ie !all.a belo• aDOUt 60V. ?bia •aU tbat the po-r: to 
th• 723 circuit and ao, tba eat.ire aupply, 1a ei th•r: on or off 1 tbare ia no 
•orey• area. 

Th• circuit l::leqin• to operate Wbea C1l8 •tart• to conduct. Tb.1• aaturatea 05 
wicb. dri-• tba emitter toUowr 06. Pcaitivw !aedbaa& traa Rl4 provide• 
byateriaia allowift9 the r90ul.ator to sw1 tcb. on. Current tb.rou9b. RU triea to 
force the •llitter of Q5 bipr:. Sine• the ba- of 05 ia at a Uxed 90ltaqe, 05 
conduct• 11Ard9r:, .eiicb in turn dri .. • C'. ~ circuit •tAbiliM• Wien tba 
emitter of Q6 i• at a potential of about +15 .olta. 
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'nl• 90dlll.&ted po-r awi tch 01 pro.id•• a dl09ped DC output to tbe priaary 
induct.or r.2. '?he circuit driYiDQ 01 c:onai•t• ~ a 723 inteQrated circuit, 
H80c:iated <:U.rr•nt buff en ( O:Z and 03) and i80latar ( Q7) • Notice in Pi.Qur• 4 
tAat, tor •iaplic:ity, the 111 ... rter and o.atput load9 ha,,. been repre-nted by 

at.. Al.ao not• th.at tbe 723, dr1Ters, -1 tctl, and teedbacit lOOQ fora a fr­
rllllDi119 au.lt1vibrator that will continu. to r1D •-n it th• Mia feedbaclt loop 
1• broken ( thia i• ahown 1a Fiqur• 4 a• •to 5V error •P•) • 

Tbe 723 ia tbe baaic -itchinQ control circuit • .Utbouqb no1:11ally l!-.d in a 
llnear mc1•, it 1• u9ed ber• in a awi.tchinQ mde. 'tbe non-in ... rtinQ input ia 
referenced to &bout +5V. !bi• YOltlrJ• l..,.l ia aod\11.at.d by the +SV feedbacit 
circuit. IA .Sdition, • 50.V aqua.re -- byac.r1a1a •ic;inal appean oa thia 
input. 

'tbe i~rtioq input 1• alao referenced to &bcut +5V. In addition, a 50.V 
trian;u.lar wa ... to1:a appea~ at ttli• input. 'Ih• tria1'9ular _.,.fora i• ~nerat:ed 
by t.be '1E'iaary inductor current incre-11\9 and decre-ioq linearly in naponae 
to a •t•P 90lt&Qe c:ba"99 on ita input. ?!ti• current Uatli.oq throuqll IU3 -r 1 ' ,:. 3 
~nerat" tbe tri&DQular •-tom. 
!!le aiqnal i• fed ta the 723 circuit tbrauqb capacitor C6 and ia caa~red to 
t.be voltai;ie on the nan-in ... rtioq input. ~n tbe current (and b.enc• ..olt&Qe on 
tbe iiwertiRQ input I reaehea a '1E'ed•t•rained Yalu•, th• 723 -1 tell••, turnioq 
01 off, ., r9lllOvin9 source current trot1 tb.e pr1Mry inductor. ?be catdlinr;i 
diode prOYid•• the nece•-ry return path tar tb• inductor current. 

ltf nCl'r tbe 5QaV hyatereaia aquare wave on the non-i11<rertin; input lla9 
diaap;i.ared becau- no awi.tdl current 1• Uawi.oq throuqll IU2 and th• t:rianqular 
•-tom on tbe 1iwertino input 1• d•cre-in; toward.a the new thr••bold on the 
non-1 n ... rtin.; i nout. lillen it re acne a thi• point , tb• 723 will aw1 tc:b, t urni RQ 
on .. 1u:11 Ql, tile 5QaV hyateriaia aiqnal will a.;iain aopear on the nan-iRTertioq 
i~u~, the current will increa- and the cycie will be repeated. 

,. .... .__ , a., _ r 



Oite way to ainiai•• lo ... • in th• tranaiator 111ritcb u to switch it otr 
quic:.llly. 'Ibia circuit ia d••iqned to ·~ tranaiator switcb~ff bY depletinq 
chari;e carriers froa the ba.. reqion• ot Ql and Q~ 

When the 723 circuit turna 01 off, the dotted end of th• upper wtndinq ot r.2 
ooe• toward• O vole., and tbe dott-4 end of tn. lotMr windinQ Qe>ee neqati.,. bf 
&bout 6 volt.a. 'Ibis rwqath• 90ltaqe &pplied to the ba .. a of Ql and 02 help• 
deplete c:barge carrien. Ib9 current flOW8 through .R5, R,, CS and lt2 durinQ 
thi• ti•· capacitor cs c1iac:b.ar119• thro1J9b Cl5 when 01 ••itch•• on. 

2. 2. 5 Saturabl• nactor in,,..rter 

i 
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'Iba aaturable reactor inftrt•r ia a tr .. -,:unftini;J aquAra wa,,.. oenerator. Ita 
!requ•ftcY i• deterained by tbe ti .. taaan to aaturata a ... 11 ferrite toroid. 
•hien al•o Mrvw• aa a c:urr.nt faedbaclr. tranaformar to drift th• ba••• ot 010 
and 011. A halt-1lridc;e inverter i.a ahown1 pu•h"'1>ull inftrtera wort aiailarly. 



*•n powr 1e applied to tb• ia.erur, l••av• current 't.hrau;b au beQin• to 
turn 010 on and the noft~ot.ted •nd of th• output t.ranatormr pri .. ry .,,... 
poeiUve. Cl.lrrent tbrOUQA th• eaitur windinQ of QlO fore•• QlO into ••turation 
and 011 off. Current build• up in th• Mitter VincUnQ of 010, and in th• output 
traneCoCMr, \ID tU tbe toroid ia aat.urat.S • 

.. oauae of tb9 toroidal eaturation aouPliftQ between iu VindinQ• naw d•onaM, 
eo tbat dri" to 010 fraa tb9 ealtter Vindin; YirtuallY •topa. 'tranaiator QlO 
came out of eaturation and it.a oolleotor current naw dean ..... 

tb• rau of cban;• of current in 010 eaittar Vindin; ia rwen.S ao that 
t.ranaiator Qll 1• drifta on and QlO ia awit.cb.S off. '11l• t.ranafar of ourn nt 
!raa one t.ranaiator to U• ot.ber i• CW1Ulat.b• and rapid. 

C:.peoiton c10 •Dd cu d•fi• • 'f!Olt.ao• aid•r between the +2oov aupply d 
;round. ftia allow the dot end oC the pri•ry of tbe t.ranaCorwer: to aw.i 
•~triaally betw•n tbe eupply 'f!Oltage and ground. '11l• capaciton ai. 
l,rOTid• the nc'lll:D path Cor th• trauConar pri•rr w1ncUnQ. 

2.2.6 '11l• .. in teedbacx 1002 

C.5'\ --. 

?hi• circuit -in~na tbe requ.l.ated output at a conatant .oltaqe (noaaal.ly the 
+5--.alt output). ?be· other output.a are aeai-cequ.l.ated in that t>ecau- of t..tl• 
tignt maqnetic couplino be.t"9•n tbe output.a, a c:h&no• in lOlld on any output 
affect• th• ~•tic flux in ~naforwer and thi• tan~ to cbanQe the 
requ.l.ated out.out. ?be feedbaa loap c:cmpenaat" for any c:hanq•• in the 
rec;iulated output and ., • i;MtrtiallY caapena.taa tor tn. load chanQe. Boec:tlert 
call thia ... i-requ.l.ation. 

ni. f~ loco circuit compare• a portion of the r99u.l.ated output supplied 
tbrOUQb Jl40 with a 2.75-«>lt reference within the 430 inteqr:ated circuit. nua 
circuit contra.La th• current tbrouQb R34 and the optical iaolator diode. 

nae optical iaolator vari .. tbe volt.sq• on the non-imrertino input of the 723 
switch control circuit. nu.a cont.role th• pul.M width at th• po•r switc:b and 
u.l.t1-at•lY controls the output volt~•• by varyinq the voltage to tile "riaary 
of the output tranafo~r. 

Capacitor C1S ~oorid•• trequency c:Qmpenaation !or the 430 circuit vbich b•• 11 

bADQwidtb bet-n on• and t-=i kilota.rtz. 

'nl• optical iaolator: 1• nec•• .. ry to i.aolat• t.b.e ~iaa.ry aid• ot the supply 
( 1111lich float• at th• main• inout Un• potential), tram the Min• powr unit 
outputs (Which are noraally referenced to O volt•). 
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2.2.7 lbart circuit protection 
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?bi• cireuit moniton tbe powr in tbe priaary circuit vbich. ainu• loa•••• i• 
beinq deli,,.red by the Po•r unit•. If the secondary tri•• to d•llv.r too aucb 
powr (a• would happen it • po-r unit out-put ,... abart~ircuited) t.be 
protecd.on c:irc:u.it cau ... &l.l. tA8 outpuu ta be reduced to a very lo• 'l'Oltag•. 

nie ciraiit mniton botb tn. requlated voltaqe to tbe imrert•r and a voltage 
proQOrtional to th• pri•rY current t.llrouqo the ia ... rt•r. tb• tllO volt&Qe• are 
added• and vtlen ttwir •ua eseeeda a specified value• tbe •Dart circuit 
protec:t.1on operate•. 

Transistor 09 ~rtoma the caallined functiou ot. YOlt&Q• and current ••n•ino. 
It operate• in an al.oac. -turated •tat•• and t.be output i• the c:oll•c:tor 
YOltaqe Vl. nu.a voltage increaM• vi tb dec:reaaing requlated bu• voltage ( +200V 
!lominal l and inc:reaaing pri-ry inductor current. TO understand wby, it i• 
llelpt.\ll to eonaider tbe c:c:aponents ot. V1 aaa 'll + 650.V - vR2 4 

!lot• tbat Vl increa .. a vi th increaainr;i pr18Ary current (the currant from I.2) 

and V'!U• decrea••• With dec:reaainQ ( +200V na.inal) requlated bU• volta.;e. 
Tranaiator 08 contro.i. th• protection function. thder noEa&l cond.itiana. 08 
conduct• very Uttl• duriDQ ••dl cycle and ., • doe9 not att.ect the operation ot. 
tbe 723 1nteQr•ted circuit. SO--r, it. V1 ri-• biqtl•r durinr;i ••c:b cycle, 08 
conducts mre and aoearba more baM drh• I.ram tb• output ataqe ot. tbe 723. 
hentually, "*ten Vl ri ... biqb enOUQb durinr;r a cycle, 08 abaorm all the baM 
drift and abut. oft. the avitdl pr ... turely. Tb8 biQtler Vl riMa, th• .ore 
pr-..tur•lY the switcb Qe>e• ou. Thia •an• tbe duty cycle ot. tile avitctl (Oll 
i• chanQillQ, reducinq the requlatad bu• 90lt&Qe belo• th• naainal 200 'V'Olta. .\a 

tbe bua voltac;i• dr09a, Vl ri .. a further and tbe switch ia ahut ot.t -•n more 
pre•Uurely. 

Sl-Q ,. ... ,"-' ' 
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2.2.1 o.rer.orolt•q• protection 

<f-SV ~ISV 

T 
fti• circuit protect• tb• eupply output lo.Sa frca an cner....oltaq• condition 
c.uaed by powr •UOPlY component failure. All •tandard Boac:Dert euppll•• 
1naorporau t.hia feature. Aa all tbe outputa llfte •iaPl• paaai•• filterin;, it: 
one output rt•• du. to a aupply c:mponent failure, tbey all riM. a.cau.. of 
thia, oaly on• output needa to be monitored and tbe +5 'IOlt• output i• uMd to 
detect any o.er....oltA99 condition. 

U the +! .alt• output e1ec:eeda 6.25 volt• plu• or ainu• o.75 •olt• tile SCR 
Una and pulla th• +15 "'°lt• auoply down to eout 1.s "'°lt•, activatino t:ne 
abort circuit protection. ?be +15 90lt• aupply i• uaed to enaure a clean decay. 
P\&111~ th• +5 volta do• to 1.5 tolta llligbt not •dli•'" tbia Uld ai~t inatead 
del1Yer auficient pa-r to deatroy tbe SCL 

Once tbe 099r-orolt11Q• protection i• activated, the -1na aupply •~t tM r-.oved 
fl;cm tb• llllit far about one ainut• to re1n1tiall•• t.11• circuit. 

2.2.7 'Dl• n92ativ• r9•i•tance circuit 

I 

T 

.,...-.c;.c.a 
· ~ 

'Dl• negative r••i•tance circ:ui t i• an activ. cmpeneator for any volt11Qe drOQ 
in th• +5 90lt• aupply cauaed by hiQb curr.nt drain. lhi• ~etically coupled 
circuit adds a t- tentha ot a volt drop to the output line at low output 
current. At tligh currenta tn. ¥Oltaqa drop i• about :mro. 

'th• circ:uit ca.penaate• tor load ch&nrJ•• on tbe regulated +5 Yolta aupply thu• 
ainiaiainQ UM of th• M.in feedback loOQ far thi• purpose and 801 reduc:iDllJ th• 
effect on tba other aupply outputs. 

Ct CC.ti., 



2.2.10 Ot'er po .. r circ-Yit br••k•r 
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Tbia eircui t '1E'ftenta t.be o..rbeatinr;i of 11o.e poW1er auppli- if tb9y are abort 
circuited or crotlDarred for a lonr;i t189. 

Tb• circuit eonaiata of 012, QlJ, c2a, R•l llDd RJB. Qll and 013 fona • 
rec;ien•rative i;iair. If one traaaistor turna on and aatiirat••, t..be other will 
alao turn 011, and sustain thia aut\&&l.ly saturated coadition. 

Dllrioc; nor.al CJ9eratioll, C28 r-.ina diacbaroect by R41 and RlO. *•n t.tle sbort 
circuit P"Otec:Uon op.rat••• 08 vUl r-in saturated t.or a oood portion of 
•~ c:ycl• and t.ben c2a i• &llOlled to cilarQ• thrOUQb au. *•n t.be •lJ9ply goe• 
into t.oldbaclt, 09 r..aiaa saturated lOnQ ellouqb durinr;i eadl cycle to c:tlarQe Cl8 
sutficiellt to ton.rd bi- Qll. *•n this llaQpeaa Qll al.a awi tch- 011 and the 
supply c~pletely at.opa. 1he t1- ta.Ian to turn Qll Oil •riea ~ca about 5 to 
JO s.c:onda depend.lni; Oil tbe ov.rlo.S l-l. 

Once the a..r-90wr protection i.s activated the .. 1aa supply •u•t be ra.oved 
frC* the unit for aaout one ainute to reiniti•ll- tll• circuit. 

s2-10 Iaaue 1 5155437 



:a. 2.11 Th• out.put circuits 

'Dle outputa on mo•t Bo•ch•rt nwli•• u• ~11-•ft rectified and tben filt•r9d 
uainQ Da&•i.- L or PI ... ctioa filtera. 'nli• proTid .. quite Qood rec;iulatian at 
aini91111 coat. Al.,.t all supply outouta ahan a co_,n return and bleed 
~•i•tora pre .. nt llinimua loadiDQ vtlil• oi•iDQ a d1•c:Aaroe path for output 
capacitor•. 

Tb• outl)uta Mf be fuaed or MY be able to accept a three tenLinal rwqulator. 
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