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BOOST CONVERTER 

The present. inverition relates to Boost. converter for 

power fact.or and harmonic correct.ion circuiL of Swit.chlng Power 

Supply. 

In FIG.3 showing a conventional boost.-chopper type 

conver·t.er in parallel operat.ion, which is for example disclosed 

in Japanes~ Pat.ent.. Laid-open No~2-269-t69, reference numeral I 

designat.es A.C.power source, while reference numeral 2 

designat.es a rect.ifier circuit. in. each convert.er unit. 3,JA which 

·can f~ll-¥ave rect.ify A.C.input. volt.age from said A.C.power 

source 1 in order t.o out.put. D.C.input. volt.age Vin, t..hus 

D.C.volt.age source 4 can be const.ruct.ed by said A.C.power source 

1 and rect.ifier circuit. 2. 

To bot..h out.put. t.er~inals of said rect.ifier circuit 

2 i.s conriect..ed- a series circuit. comprising inductance 6 and 

swi1:;ching element. 7 (or MOSFET) across resist.or S for current 

det.ect.ion.. whereas t.o the both t.erminals of said swit.ching 

element.. 1· is connect.ed a series circuit. comprising .. diode 8 and 

smoot.h~ng capacit.or 9, of which the opposite Lerminals on t.he 

out.put. side of said diode 8 are furt.her connected t.o out.put. 

t..erminais ~v .. -v respect.ively. 

Then, on· t.he basis of l.he dif·ference bet.ween t.he 

current. det.ect..ion signals delec~ed by resist.or S and the volt.age 

detect.ion siqnals obt.ained by dividing D. c .out.put. volt.age VouL 
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between said out.put. t.erminals +V and -v, control circuit. IO can .. 
conlro~ t.he pulse condu~ting widt.h for said switching element. 7, 

thus preset· D. C. output vol Lage Vout can •be suppl le~ to common 

load 11 across the output. terminals +V, -V. 

In aforesaid ·serial switching operation of t.he 

switching element 7, D.C.inpul voltage Vin is applied to 

induct.ance 6 during turning-on of the swit.ching element. 7, so 

that induct.or current IL flowin·q through the induct.ance 6 ramps 

up, being f.ollowed by charging energy in said induct.ance 6. 

Whereas, during t.urning-off. of said swit.ching element 7, said 

energy charged in t.he induct.ance 6 is delivered lo said 

smoot.hing capacit.or 9 on t.he out.put side of diode 8, t.ogether 

wit.h D.C.input. volt.age Vln from t.he rect.ifier circui·t. 2, with 

induct.or current.. IL rampinq down, and t.hus, D.C.out.pu-t.. volt.age 

Vout. higher t..han D.C.input. volt.age Vin can be obt..ained. 

At. t.hat. lime, t.he swit..ching element. 7 is on-off· 

cont.rol,led by cont.rol circuit. 10 so t.hat. said input. current.. Iin 

from rect.if ie·r circuit.. 2, having average value of said 

induct.ance ~urrent.. IL~ may t.ake t.he full-wave rect.ifled·~aveform 

proport.ional t.o D.C.input. "volt.ag:e Vin, whereby the equivalent. t.o 

pure resist.ance load for ·S<iiid A. c. power source 1 can be obtained 

along with the improvement. of power fact.or. 

However, t.he . above convent.inal art. has a few problems 

described below • 

In parallel operation, because of t.he volt.age drop 

difference caused bet.ween output. terminals +V, -V of convert.er 

units 3,3A and load 11, load current.s .II and 12, flowing into 

discrete covert.er uni t.s 3, JA across discret.e out.put. t.erminals 

-v, are caused t.o be inconsist.en~ wit.h each ot.her. Especially ~n 
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t.he case .of boost. convert.er shown ln PIG.3, each load current II 

and 12 flows t.hrouqh the rectifier circuit. 2 t.o be fed back t.o 

common A.C.power source l on the input side, thus output. balance 

of each convert.er unit. 3,3A ls inevitably ·lo.st or broken, 

t.herefore, st.able cont.rol cannot. be performed. 

Accordingly_, iL is Lhe main object. of the present. 

invent.ion t.o provide a .Boost. Converter which can be st.ably 

cont.roll.ed 

operat.ion. 

wit.bout. losinq an out.put balance in parallel 

In ·ac·cordance wit.h a major feat.ure of t.he present 

invent.ion, t.bere is provided a st.ruct.ure for a Boost. Convert.er 

·compri:sing: 

each converLer unit. comprising a series circuit. of at. least. 

an induct.a-nee and a switching element. connect.ed t.o D. C. 

volt.age source; each series circuit. of at. least. a diode and a 

smoot.hi.n.g capacit.or connect.ed .t_o bot.h t.erminals of said 

swit.ching e1ement.; and each cont.rel circuit. for said swi t.chinq 

element., 

being so st.ruct.ured t.hat. elect.ric enerqy can be charged within 

said induct.ance-during t.he t.urninq-on of said swit.chinq element., 

while said energy can be disch.arqed for delivering t.he same to 

t.he ·out.put. side during t.urninCJ"-off of t.he swi t.chinq element; 

current. t.ransformers for detect.ion of current. connect.ed in 

series respect.ively t.o said switching element. and diode; 

each current. det.ect.ion circuit LQ out.put. current. det.ect.ion 

siqnals by means of· said det.ect.ed current. from. t.he t.ransfonners; 
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a current. balance circuit. .for cont.rollln<J pulse conduct.Ing 

wldt.h- for said swilchin<J element. by means ot said control 

circuit. on t.he basis of a result. of comparison, which ls able Lo 

be obLa~ned. in parallel operation by comparing lnt.ernal current. 

det.ect.ion signals from one current. det.ect.ion circuit. wlt.hln one 

convert.er unit., wit.h ot.her ext.ernal det.ect.ion sig.nals from - t.he 

ot.her current. det.ect.ion circuit. within t.he ot.her convert.er unit.. 

\ 

Ot.her object.s, feat.ures and advant.aqes of Lhe invent.ion 
• 

will be appareqt. t.o t.hose skilled in t.he art. from Lhe following 

descript.ion of t.he preferred embodiments of t.he invent.ion. 

wherei.n refer-ence is made t.o t.he . accomp·anying drawings, of 

which: 

FIG.I is a circuit. diag:r-am showing an embodiment. of a Boost. 

Convert.er of t.he present. invent.ion. 

FIG.2 is a circuit.. diaqram sh~ing an amplifyinq circuit. and 

comparing circuit. of an embodiment. Of t.he present. invent.ion. 

FIG.3 ls a circuit. diagram of a prior Boost. Convert.er in 

parallel operat.ion. 

Bereinaft.er is explained an embodiment. of t.he invention 

wit.h reference t.o FIGS.I and 2. 
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In FIC. l showln9 a 9eneral clrcuil. of boost.-chopper 

type converL~r of t.he present. embodiment., current. detection 

c1rcu1L 21 consist.s of two transformers 22.23. Sald current. 

t.ransformer 22 is, tnst.ead of conventional resist.or provided for 

current. detect.ion, connected in s·eries Lo swilchin9 element. 7. 

vhile current. transformer 23 is connect.ed in series Lo diod·e a· 

as weJ.l _ To each dotted side of each current. t.ransfo..cmer 22. 23 

ls connect.ed each· anode of diodes 24, 25, of which t.he cat.bodes 

are com.monly grounded. 

On t.he other hand. between the non-dotted sides of the 

transformers 22, 23 and the cathodes of said diodes 24. 25 is 

int.erposed resisLor 26. o( which the one terminal will output 

current. det.ect.ion signals Lo ampLifyin9 circuit 27. To t.he both 

out.put. t.eouina1s +V. -V is connec.t.ed out.put. volt.age det.ect.ion 

circuit. 31 vhi:ch is a s·eries circuit. compri-sing resist.or 28. 

variab1e resi:st.or 29. and· r-esist.:or 30; thus. volt.age det..ect.ion· 

signals can ·be supplied t.o t.he invei::t.inq input. t.erminal of 

operat.ional amplifier 32 from t.he connect.ion point. of said 

resist.ors 28 .and 29. 

Said operat.ional amplifier 32 compares ·t.he volt.age 

det.ect.ion signals from said out.put. volt.a9e det.ect.ion .circuit. 31 

'Wit.h t.he reference volt.age applied t.o t..h.e non-invert.in9 input. 

t.erminal t.hererof. and then amplifies t:he difference 

Lherebet.ween, of which Lhe result. of comparison allows conLrol 

c"i..rcuit. 10 Lo cont.rol t.he pulse conduct.ing wl.dt.h for swit.ching 

element. 7~ 

Whereas. each· convert.er unit. 3,JA is provided wft.h 

ext.ernal current.. balance t.erminal CTB respect.! vely •. which is 

connect..ed t.o each ·at.her in _parallel operat.ion so t.hat. current. 
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det.ecL1on sl9nals ·can be applied from ext.crnal of t.hc 

convert.ers. And bet.ween said current. balance t.erminal CTB and 

ampl 1 fy inq cl rcui t. 33 (Le .current balance c 1 rcui t) desc c !bed 

herelnaft.ec, ls interposed a parallel circuit of MOSFET H and 

diode 35. ·Furt.her, Lo t.he qat.e of said FET 34 are su.pplied 

cont.rot si.9nals froau abnormal operat.ion det.ectlon circuit. 36, 

which can immedlat.ely Lurn-off FET 34 in case of abnormal 

operat.ion of convert.er uniLs 3, 3A. 

Wi.t.h t.he st.ruct.ure t.hus far described. 1nt.ernal current. 

det.ect.ion signals from am.plifyinq ci:rcuit. 27 within internal 

convert.ers 3, 3A are compared wit.h ext.ernal current. deLecLion 

signals supplied across said current. balance t.erminal CTB from 

ot.her ext.ernal convert.ers 3,3A, t.hus Lhe elect.ric current. can be 

al·lowed Lo flow int.o t.he connect.ion point. of resist.or 28 and 

variab1e resist.or 29 on t.he· basis of t.he result. of such 

coml?arison. 

Hereinaft.er is explained t.he circuit. st.ruct.ure of said 

amplifying. circuit.· 27 and comparing circuit. 33 wit.h reference t.o 

FIG.~. 

The operat.i.onal amplifyinq circuit. 27 comprises t.~o 

operat.ional amplifiers Al,A2. The former operat.ional amplifier 

Al, t.o whi.ch is ·applied current. det.ec.t.ion signals from current. 

det.ect.ion circuit. 21,. coilst.ructs what. is called 

invert.in9-amplifyin9 circuit. 41 which comprises a resist.or Rl 

connect.ed t.o invert.inCJ input. t.erminal. t.here()f-; a capacit.or Cl 

connect.ed ·bet.ween t.he invert.inq and tion-invert.ing. input. 

t.erminals t.hereo·f: a resist.or R2 and capaci t.or C2 conn.ect.ed 

bet.ween invert.ing il)put. t.erminal and out.put. t.erminal t.hereof · 

Whereas, t.he lat.t.er operat.ional amplifier A2 act.s as a volt,a9e 
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follower, in which capacitor. C3 ls connected between the 

~nvert.ing and· non-1nvert.1ng input t.erm1nals thereof. while the 

invert.inq in_put. terminal is connected to the out.put terminal, so 

t.hat. t.he inver;t.ing-amplified current. detect.ion signals can be 

supplied t.o comparing circuit. 33 from t.he out.put terminal 

t.hereof. 

On t.he ot.her hand, the comparing circuit 33 comprises: 

a resist.or R3 interposed in the output. terminal line of said 

operat.ional amplifier A2· '· a difference ampl.ifying circuit 42 

com.prising resist.ors R4 to R7 connect.ed t.o bot.h terminals of 

said resist.or R3, and an operational amplifier A3; a resist.or R8 

of which t.he one t.erminal is connected t.o t.he output. t.erminal of 

·-• sai.d o.perat.ional amplifier A3; an operational amplifier A4 

int.erposed bet.ween t.he other terminal of said resist.or R8 and 

t.he resist.or R7. Hit.h t.he st.ruct.ure t.hus made, electric current. 

is allowe·d t.o flow from t.he ot.ber t.erminal of i::es_ist.or RB int.o 

t.he connect.ion poin-t. of resist.or 28 and v~riable resist.or 29 in 

said out.put. volt.age det.ect.io.n circuit. 31 shown in FIG l .. 

Incident.ally, each value of resist.ance of each 

resist.or R4 t.o R7 is so preset. as t.o be R4/RS = R6/R7, and R4 •• 

R3_(i.e.R4 is much great.er t.ban R3), whereby said difference 

amplifying circuit. 42 can obt.ain preset. gain. 

Bereinaft.er is described the operation of t.he present. 

st.ruct.ure. 

First., during t.urning-on of swit.ching element. 7, D.C. 

input. volt.age Vin is applied t.o induct.ance 6 and t.he primary . 

Winding of current. t.ransformer 22 so t.hat. electric energy may be 

charged wit.bin said in~uct.ance 6, while in current detection 

.circuit. 21, det.ect.ed current. may be allowed to flow int.o 
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~esist.or26 across diode 2( by the voltage lndu~ed ln the 

secondary winding of the current. transformer 22. 

Secondly. during t.he t.urniq-off of switching element 

~. ele6t.ric ~nergy charged within said inductance 6 is delivered 

t.o t.he side of smoothing capacitor 9, passing through the 

primary winding of current. transformer 23 and· diode 8, together 

with D.C.input voltage yin, thus D.C.out.put. volt.age Vout. higher 

than the D.C.input. volt.age Vin can be obtained. 

At. t.his time, current.. det.ect.ion· circuit 21 permits 

detected current . ." t.o flow into resist.or 26 acro.ss diode 25 by 

means of said induced volt.age ·in t.he secondary winding of 

current t.ransformer 23. In ot.her words. in ·accordance with the 

serial ope rat.ion of swit.ching element. 7. average current.. from 

current t.ransformers 22,23 is out.put, as cur~ent. det.ect.ion 

signals, from sai-d current.· deLect:ion c·ircuit 21 to· amplifying 

circuit. 27, which invert.Ing-amplifies t.he current. det.ect.ion 

signals from said current det.ection circuit. 21 up t.o R2/Rl 

times, t.o be out.put. to comparing circuit. 33 across t.he latt;.er 

operational amplifier A2. 

rn the event. of normalAoperat.ion of ·multiple convert.er 

.unit.s 3,3A, each convert.er unit 3,3A permit.·s current detection 

signals obt.ained within convert.er uni ts 3. 3A Lo be out.put to 

comparing circuit 33 across amplifying circuit. 27. AL this time, 

as FET 34 is t.urned-on, from current balance terminal CTB .is 

applied other current. de~ecLion signals obtained from oLher 

converLer uni~s 3,3A to comparing circuiL 33. 
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If load current. 11 of one convert.er unit 3 flows 9reater 

t.han load current.. 12 of t.he ot.her convert.er unit. )A, in the 

convert.er unit. J havinq larqer load current. I I, t.he electric 

pot:ent.ial VI at. t.he connect.ion point. of resistors R3,R6 will 

become higher t.han t.he electric pot.ent.1a·1 V2 at. t.he connect.ion 

pofnt. of resist.ors RJ ,R4, whereas in t.he convert.er. unit." 3A 

having smal1er load current. I2, said elect.ric pot.ent.ial V2 will 

reversely become higher t.han Vl. A~ t.his t.ime, if t.he ele.ct.ric 

pot.ent.ial at.. t.he out.put. t.erminal o~ operat.ional amplifl.er AJ 

designat.es V3, and t.he ~elect.ric pot.ent.ial at. Lhe connect.ion 

point. ·of resist.or 28 and variable resist.or 29 des iqna.t.e's V4 

respect.i.vely, an. equat.ion as follows is obt.ained by difference 

amp1ifyi.ng circuit. 42: 

RS 

V3 c: V4 + ·x {Vl-V2) 

Therefore, in t.he convert.er unit. ·3 ,_ ele·ct.ric pot.ent.ial V3 

at. t.he out.put. t.erminal of operat.ional ampiJ,.fier A) will rise. 

which wi.11 caus.e elect.ric current. t.o flow from comparinq circuit. 

33 Lnt.o variable resist.or 29 and. resist.or 30 in order t.o lower 

t.he volt.age level of volt.age det.ect.ion signals supplied t.o 

.operat.iona1 amplifier 32. That.· is, in t.his case, cont..rol circuit . . 
10 can narrow t.he pulse conduct.inq widt.h for swi t..chinq element. 

7~ so t.hat. D.C.out.put. volt.age vout. ·supplied t..o load 11 will 

"become 1ow. 

On the ot.her hand, in t.he convert.er unit. JA, elect...rlc 

. pot.ent.J.al V3 at. t.he out.put. t.erminal. of operat.ional amplifier A3 

I 
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wi ll become lowec t.han electric potential V4 at. the connect.ion 

point. of resist.or 28 and variable reslst.oc 29, consequent.ly, no 

elect.rt..ic current. will flo\/ from compacinq circuit. 33 into 

volt.age det.ect.ion circuit 31. Therefore. in t.hls case, control 

circuit.. 10 widens t.he pulse conduct.ing widt.h foe swit.chlnq 

e·lement.. 7 so t.hat. D.C.out.put. volt.age .Vout. will become high. Wit.h 

t.he st...ruct.ure t.hus made, D .• c.out.put. volt.age Vout. from each 

convert.:er uni':- 3 ,.JA can be equalized so t.tlat. load current. I l and 

I2 w111 be kept. equal t.o each. ot.he r. 

Incident.ally, in case pf causing some abnormal 

operat.ioin of one convert.er unit. 3 during parallel operat.lon. 

t.be supply o.£ cont.rol signals from abnormal operat.ion det.ect.ion 

circui.t. 36 ·wi:ll be sl.opped, t.hus .F£T 3 !4. can oe . 1mmediat.ely 

(.urned-off t.o int.errupl. t.he supply of current. det.ect.ion signals 

from ext.erna1. 

As hereinabove described, Boost. .c9nvert..er d~fined in 

t.he above-ment.ioned embadiment.s, can realize well-balanced load 

current.s Il, I2 in each convert.er unit. 3, 3A, in ot.her words, 

st.abl.e cont..rol can be possible by keeping t.he out.put. ba.lance 

equal. 

Fort.her, as . t.he preferred embodiment.s employ a pair of 

current t.ransformers 22, 23 for current. det.ect.ion inst,.ead of 

resist.or S in t.he· pri_or art.. power loss wit.bin convert.er units 

3,3A can be igno~ed. Moreover, ·t.he equalizait.on of out.put 

balance of convert.er uni ts 3, 3A can 

inexpensively at.t.ained. 

be most. easily and 

rnci.dent.ally •· l.he present. invent.ion 

limit..ed t.o t.he aforementioned emebodlment.s. it. 

should 

can be 

not. be 

modified 

\lit.bin a -scope of t.he invent.ion. For exam~le. t.he swit .. chinCJ 
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elements should not be limited to the MOSFET disclosed, but 

a switching transistor may be employed instead. 
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CLAIMS 

1. A boost. convert.er havlnq a .series circuit of at least: an 

induct.ance and a swit.chinq element.. which comprises; 
. . 

each convert.er unit. so st.ruct.ured Lhat. elect.ric energy can be 

charged wit.bin said induct.ance during Lhe t.urning-on of said 

swit.chinq element., . yhile said enerq~ can be discharged for 

delivering Lhe same ~o t.he out.put. side during turning-off of the 

swit.ching element.; 

each current. det.ect.ion circuit. for det.ect.ing the elect.ric 

current. flowin.q t.hrou~h said swit.chinq element. and lhe· out.put. 

side of each convert.er unit. in.order t.o out.put. current detect.ion 

s1.9nals; 

each current. balance circuit.. for cont.rolling said swit.chin9 

element. in order t.hat. out.put. volt.age ~rom each convert.er will be 

equalized in parallel operation on t.he b~sis of a result. of 

compa·rison. which is ab.J..e to be obt.ained by comparing- current. 

det.ect.ion signais. from one current. det.ect.ion circuit. wit.bin one 

convert.er unit. wit.h ot.her det.ect.ion signals from ot.her current. 

det.ect.ion circuit. wit.bin ot.her convert.er unit.. 

2. A boost. convert.er acc:ordinq t.o claim 1, which is furt.her 

· provied wit.h an abnormal operat.ion det.ect.ion circuit. for 

1nt.errupt.ing t.he supply of cµrrent. d~t..e.~~ion siqnals from 

ext.erna1 in case of abnormal operat.ion o~ .said convert.er unit.s. 
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)_ A boost.. convert.er according .to· claim 1. wherein sald each 

~onvert.er unit. comp~lses; 

a series circuit. of at. least. an induct.ancc and a swltchlnq 

element... ~onnect.ed lo D.C.volt.age source; 

a series circuit. of al least. a diode and a smoot.hlnq 

capacit...or connect.ed t.o bot.h t..erminals of said swlt.chlng element; 

a cont.rol circµit. for said swit..ching element.. 

4. A boost. convert.er .according t.o claim 3, wherein said current 

det.ect...ion circuit. c.omprises current. t.ransformers connect.ed in 

seri-es respect.ively t;o said swit.ching element. and diode. be inq 

so st.ruct...ured t.hat. current. det.ect.ion signals can be out.put. by 

means o·f det:ect.ed current. from said· current. t.ransformers. 

S. A boost. conver-t..er which comprises; 

each convert.e·r uni.t. comprising· a series circuit. of at. least. an 

induct.ance and a swit..chin~ element. connect.ed t.o D. C. vol t..ag·e 

source, a series circuit. of at. least. a diode and a smoot.hinq 

capac±t.or connect.ed t.o bot.h t.eaninals of said swit.cinng element., 

. 
and a cont..rol cix:cuit.. for sa19 swit.cbing element.., being so 

st.:ruct..u~ed t.hat. elect.ric ene~qy can be charqed wit.hi n said 

induct...ance during t.he t..urning-on of said sw{t.ching element, 

while said energy can be discharged for delivering t..he s.ame to 

t.he out.put. side during t.urning-off of t.he · :?Wil.(::hing element.; 

current. t.ransformers for current. det.ect...ion connect.ed in 

ser~es respect.ively t.o ·S~id swit.ching element. and diode; 

each current. det.ect.!Qn circuit. t.o out.put. current. det.ect..ion 

siqnal.s by means of said det.ect.ed current. from t..he t.ransforraers; 

each current. balance circuit.· for. ~ont.rollinq pulse 
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conduct..ing widt..h for said Gwi t.c.hing element. in parallel 

operat..ion by means of said cont.rol circuit.. on t..he basis of a 

result.. of comparison, which is able t.o be obt..ained by comparing 

current.. det.ect..ion signals from one current.. det..ect.ion circuit.. 

wlt.h~n one convert.er unit.. wit.h ot.her det..ect..ion signals from ot.her 

current. det..ect.ion circuit. wit.hin ot.her convert.er unit.. 

6. A boost.. convert.er according t..o claim· S, which is furl.her 

provied wit.h an apnormal operat.ion det.ect.ion circuit. for 

int.errupt.ing t.he supply of current. det.ect.ion signals from 

ext.ernal in case of abnormal operat.ion of said convert.er unit.s. 


