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I/Ill iUaH OFf Tllt!ISISTOll(Cl)AIIO EFFCCTIVELT OPEii rl!E PATIi fltOM 
1El:ll~L 11 TD 1EIU41Nl.L 12 

RESISlOR(lt2}FORl4S A PATH ro PAOY10£ STARTIN~ CO~RENT IIIEN 
IOllAuES A~ ilRST lPPLIE;) JO(Cn). l!CSISTOR(lil)SEavcs TO 
LIIIIT Tit£ US£ CUIIR(NT TO(Ol}C~'lllnli ilOllMAL OPOATl:111. ClPA· 
CITOl(Cl}SERVES AS , 0 SPE£0·UP' CAPACITOI TIJ QOICICI.Y SATURATE 
AND CUT orr(QI). Ul!EN TERMINAL 12 IS NEGATl\'E, DIOJE(CRl)PIO­
wi,rs A ,m, FOi CUfR.iti iO FLO-ol FROM fEEDUCK TEIIIUNALS 10 
A~O 12 ANO LIMITS THE MAGIii TUO'" or REVEISE SASE 041 TTER VOLT· 
AGE USEO TO CUT Off (QI), 
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(CP•)PROYIOES RECTIFICATION ANJ FILTEIUIIG FOR 200 VOLT A'IO 120 
YOt.T SQIJARE WAVE 'Wi.TA.ES. I. RELAY :ONNECTEO ACRt'SS THE 20 
VGLT SllPPLY PllO,IO~S CONTACTS 11110! >\.ACE SIIOllf CIRCUITS 
JCl!OSS l..O PAIRS or r~l!llll;.\LS (} i 4 a.'10 n i 1•> la!OI THE 
REL.AT IS CE·EIIEIIGIZfO. 

Ill[ YOLTAuE ~PEUING AC!IOSS TO!l!in.LS " Allj; ~0 IS • Sil'JA!E 
ioAY( Of APPROll!UTEU 400 'IOLTS P£Ar •o PEAr. THIS WOLUr.£ 
IS fULL WAiE RECTIFIEO 'lY DIODES(CRlJ, (<.ll.). ~R3)t110{Ciii)TO ,Ro­
DIICE 200 VOLTS DC. R(S1 STOR(RI) &IQ i;AFi.~ITORtCI) ~Ci AS A flL· 
lU TO REDUCE THE RIPPLE Cf Jt,( YOtTAGE t.• TEJKIIIAI.~ 7 AND 1. 

Tl!£ VO!.TAGE APPEHING ACIOSS TEll!ONALS 11 AK? 12 IS A SCUAIE 
WAVE OF APPRDXIIUTEU 40 YOlU PEA( ro PEAIC. THIS VOLTA~! IS 
flll.L laYE IECTlflE~ BY PACUGEC OICCE HIO:.E{C.\)TO Pi!Oouet: 
2:J VOLTS OC, CAl'ltl IOR(C2}l.'i~ RESISlOR(RZ)I,; Sf..11ES WITH THE 
COIL RESISTAN.CE OF RELAT(KI) ACT AS A FILTER TO RE~:JCE JHE RIP­
PLE Of TME VOLTao! SETIIEEN TEJUIIHAtS 2 AH.I a. 

REUT(U}IS NOIIMAlLT OPERATED AN~ CO!iTAtTS 2 ANJ , AR: TH£R£· 
tJ NC!!HAI.LJ OPEN. i.tii:N THE YOLTAiiE ACROSS l~INALS 11 ANO 
12 1'PIIOACl!£S ZEffO, COIITA~TS 2 AHi: l CLOSE. 
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MANUFACTUR I IIG REfUt.'ICU 

- CATEGOIY 

ClijCUIT PACI CQOE AIID 
.USEJloL 1 ORA,ml~ 

c,s ' 
CPS 4 

CJmi£:Tolll Olf r11a·£ 
CPS ) Jl,J4 
CPS 4 J5 -

ll!!lli 
CPS SIIOloll Ill DETAIL IN fSl. 

.!!!l~ 
1. WLE.SS OT11£1!111SE Sl'tClfl(G: 

;t!SISTllltE fALtllS Ill£ lff OHl'IS: 
CAPACITANCE ULUES ARE IN MICROfAJIA; 

110. 

[~•3,171( ')i,1 
Eil-92179( lu1 

912 TYPi 
912 TYPi: 

VALUES PUCEOED it lllC SY!QOL •(PLUS) oa -('IIMUS) ME IR ,oLJS. 
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COIIPONENT l I ST ------·-----
CAPAC I TOI 

CR/ 
.fil!.i. .£lli.. /0 

Cl 542~ 
C2 5420 Cl/2 
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..2!.Qll. 

~ ~ 
C~1 446' C,-1'1 
CR2 U61C 
Cl? «f,( 

CR4 CR4 Ul,l , 

RESISTOI 

...illli. ~ 
11 ICSA,4'.4l 
l2 145A,U.41 

CIRCUIT :tSCRIPTION 

(CPS}COHTAINS THE RECTlfYING AND FILTERl!IG ELEMENTS HECESSARY 
TO CONVUT A SQUAU·IIIVE \OLTAGE OUTPUT OF A TAAHSISTOR·CORE 
IN'IUTEI INTO PLUS A!lll Nll,'JS 111, VOLT O:JT,UT. 

._ 

THE INPUT VOLTAGE ICROSS TERNINALS o AND TO IS A SQUARE-WAVE 
Of '"10lllUT[l1 ,u VOLTS ,ru TO ,cu IUTM l CEJHER TAP AT 
TER!!INAL a. :IOOES(CR\) AHO (CR4) PROVI OE f\11.l i<AYE RECH fl CA· 
TION TO PROCUCE♦lll, VOLTS F~ON TERMINAL 11 TO THE CENTER TAP. 
OUTPUT flLTUIIC~ IS '80VIC£~ ST RESISTOl(111) AKO ClPACITOR(CI). 
~10~£S(CR2)AH:>(CU) PROVIDE FULL WAVE RECTIFIC&T;~1 TO PRODUCE 
·Ill, VOLTS FRO!! TE~MINAL 14 TO tll£ CENTU TAP WITH FILTERING 
PIOYI CED ST RESI STOl(Rl,) AND CA~ACI TOA{t2), 
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.R>V REGULATOR 

COMPONENT l lST ,--~ --7 CAP1CITOR 

~ ~ 11(/ • 
Cl s~c .. SIT /OK I 

,,,,. 

~ Ile ,10 
Cl AS ~ ~ ,f2,-ZK 

CRI 4.UT .S"/1 6.8k 

2 !J 

RESISTOR 

~ ~ 
a1 147A, 10l 
R2 107A,42.2l II ,q"' 4 
Rl 145A,1,.81l 

S.2S'K u 1061,8.25( 

TRANSISTOR 

2illL 
Q1 

02 

CIRCUIT CESCRIPJI011 

ICP&) PROVIDES A iEGut.ATD 50 VOLT OUTPUT 9ET\.1:EN TU~INALS 11 
AllO 14 FROM A 11' VOLT OC IIIPUT BETWEEJI TER•INALS 11 AHO 1J 

- 3f HEA~S Of A CLOSED·LOOP SHUNT REGULATOR. 

R£SISTORS(ll2)AIIC(R4)11.RE PART C.F A VOLTA~£ DIYICER NETliORC 
l.l!ICH REDUCES THE OUTP'JT VOLTAGE. THE REOUCED VOLTAGE IS CO'I• 
P.ARED WITH THE CONSTANT VOLTAGE PROOUCEC BY REFERENCE CIODE 

(CRI). TilA.~SISTORS(Q1)AKD(Q2)FCRI' A "CAJILIHCTON CCICliECTEt• EJ• 
ROR OETECTCA AN~ AMPLIFIER. 

RESISTOR(Rl)PlEY!NTS ~HE YOLTAGE RATINGS OF(OI: A.'ID(Q2)flO!I 
3EIHG EXCEEDED. TllE \CLTlGE CROP ACROSS RESISTOR(Rl) CEEPS THE 
01/TPUT VOLTAGE WITHIN ITS REGUUTION LIMITS ia.o ACTS AS A c~•­
RE!IT LI NITER IN THE EYEIIT !If A SIIOU c1acu1T ON THE OUTl'I/T. 
CAPACITOR(Cl)SEIIVES AS All OU?PUT VOLTAGE FILTER. 

ASSIM THE OUT,U· VOLTAGE IIICRE;sEs. A PORTION OF THIS IN--
CilEASE APPEUS AT THE 3ASE Cf!Q2)AN~ INCREASES ITS CRIYE, THE 
RESULTING INCREASED EMITT~R CUA1ENT Of(Q2)CRIVES TH£ BASE Of 

(Q1J, THUS INCUASING ITS COLLECTOR CURRENT ANJ THE VOlTAuE CROP 
ACRCSS(Rl). THE ; MCREASEO ORO? ACROSS(RI) RETURNS THE OUTPUT 
VOL Tl.GE TO I TS NCNINAL VALUE. 
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C,S SH~ IN :ETAIL IH FSI. 

NOTES: 

1. UNLESS OTHEilWI SE SPECIF I EC: 
RESISTANCE V~LUES ARE IN OK:4S; 
ClP.ICITA/ICE VALUES 3t IN M1c;ofliUOS: 
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DESIG CODE ~, 11,,@w© L __ 
02 16F@s6f<!) 

CIRCUII CESCIIIPTION 

(CP7) PltOfl DES A REGUUTED !Oil YOt T OUTPUT BETIIEEII TElllllKAI.S 
11 &NO 14 fllOM A 111, VOLT OC INPUT AT TERHIIIALS n UID 14 
ar KUHS OF A CLOSEO-i.OOP SERIES RE~ULATtR. 

RESISTOaS (U) fJIO (R7) &RE ,aaT OF l YO\.TAGE DIVIDER IIET-
1.0f., \IIICff REDUCES Tl!E O;JTPUT YO'.TAeE, Tilt REDUCED YCUA~E 
IS COMPARED WITH THE COIISTMT YOLTa..E Plt0::,UCED IT REFEREIICE 
DIODE (Cftl). TRAHSISTOq ((12) IS A.~ ERROR DETECTOR :.i-!l'Llfl[R 
loMICH ORIYES TRANSISTOR (QI} TO MAINTAIN A CONSTANT OUTPUT 
YOLUGE. IESISTCli (Re,) l'80YIOES i!IAS CURIIEIIT TO (Cal). 
RESIST~ltS (RI) l.110 (R2) SERVE tC LIMIT TKE ~XIIIUJ4 CUluiEJIT 
IN THE EYE!iT Of A SHORT CIRCUIT AT THE OUTPUl TERHIKALS. 
RESISTOR (Rl) PROVIDES THE rAlH fOii DRIVE CURRtNT TO 
(Ql), Rl.•ISTOa (IS) PR£VE.~ts THE Cot.LE~r::R-UIITTEI VOLTAGE 
UTlliG :lf (Q2) FROM il~ING EICEEOD. C&PACITOI (Cl) SEJIYES 
AS All OUTPUT VOLTAGE FILTEI. 

ASSUME TH[ CUTPUl \OLT~E IIICREASES, A PORTIOll Of THIS 
YCLT&aE APPE.i!S AT iH[ ot.S~ Of (Q2), IHCHlSlho ITS 
Cih~. ltli: R~~ut.Tl.,o 1:;,iii,ASEC, COLLECT~" CUiiiiEUT iif (C.l'l 
I\ECUCES TH£ Dl!nf. TO (QI). lHE COLLECTOR-Ei41llER VOLTAvE 
OF (QI) INCREASES ~C THE OUTPUT VOlTA•E RETURIIS TO I TS 
IICrll NAL ~ALU£. 
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1. Ulll.£SS OT11£iWSE SPEClflEO: 
R:':SI ST:.U~E ULOES Al<! l!1 Oil.'4->; 
t,P~CI T!.'ICE ULUES AaE IN 141Ci<OfAlll,:i; 
VALUE PIECEilED :.r Tl!E SYltlCL +(PLUS) oa -(!irnus) Aat IN YOLrS. 
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