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Precision Max. voltage Max. current

Reference V,"J Irn,.-n

TL431I
TL431A
TL431B
TLV431A
TLV431B

Appendix38describestheSPICEmodelsofabehavioraiTL43l,whichweextensivelyq.*-
used in all the book "tu*r't"l 

ili;;;;il' *ott o'i l'spit e ot Pspice and has nto'* 
'o 

u -

2.495v
2.495v
2.495v
1.24v
\.24v

mA
mA
mA
pA
pA

100
100

x 21o @ 25'C
+ 19o @ 25"C
+ O.4Vc @25"C
! 19o @25"C
): O.57o @25"C

36V
36V
36V

1V
1V

100 mA
100 mA
100 mA

20 mA
20 mA

used in atl lne DouK EAdrrryr!r'

properlY reflect realitY'' 'lnFie.3-S5b.theresislirenet\.\ork 
l"rt"'-R'.iy"'sensestheoutputvoltageandbiasesrhe@

TL4iI referen.. pin. Wh.n'if.,. orrpr, is lbone ifr.'*f.t.,*' the iL43 I reduces its cathode '

vor:qse and i*res,s,rhl"#i,J.r:i 1lr:, :.'.'j**hlf; ;fSl* iiJ.il ?i,;Tl,ili 
e

:nX';.:t'.'.Tf,mr".X;::;XirifiUd ""*i ['"t'e LED As l"res"rt' the pri-

mary feedback urro*, ro,-ili,..output power. pu.r'i'-lg;I..o;,.n.1io i*'.u.. the output volt.

ase until rhe TL431 d#;;J";giri,,"u"t"a.ih".onu.rt"r can accept two different

o-ptocoupler to,,tigu'utlJii,"o";;'b;e;' solutions A and B: o 
'l''

.Solution,A,.ThisisacommonemitterconfigurationaSfoundonpopularcontrollerssuchas
oN Semicondut'"''''i3pr"ioo'*ti"' stirrgi"g-itt" ee p* doy-n^11!1ces the peak cuffent

I i in rhis current-,""0. J"l,r"f # inir ,.ir,i"",.:f r"'.-l"t'* UC3S4X-based designs where ''

li thecollector'*di'"fiv:;i"h;'1il;ithe.internalopamp' 
"' ir

. SorutionB: In rhis common collecto1 99ffi;;,;;;t"*,*r pulls high the- HB*p1s-19- 
!i'

reduce the duty cy,'o?lhe peali.Cunent .", poiii'-Yir'i't optl* 
'*ouffy 

t"qiit"t an inverting

amPlifier inside the controlldf

AsvoucanseeinFig.3-35b,theLEDBranchiscalledthe..fastlane,,whereasthedividernet-
work ii tagged 

,,slow i#; fi;ffi iun" ,rr". ,tt" ir,"*"f op amp ,o drive the TL431 output '1

rransistor and fixes ,n. o. op.ru,i"g point via,h. ,.|:rii;.';;i'i,irt a'i"iatt \*r" - R/;; Thanks

ro rhe presence .r tr,. .lprLn,t"ie;:i, t; por.iur., to int lar.. un otigin pote'ino thus roll off the

sain as a stan('lard tyre i"*ff in"''*o'ra go, lliii eUove a celainfteeueErfanee' because C'"''

iras completeiy ,.ott.a oir-itl. gain. the ,t*, r.griuli'." r.;t;, utr.;u"' ^iionnolled 
ze-ne'r - --

diode. The intemal "rH;':tiiil""tt" 
0"31Lt-eJ'imi noiong"t ac controls the shuntregu-

rator as irs gain has *# i:; L;; ;^'" '* in' t';;;;;' Jig*' t,}9 sketch thus simpliries to

Fie. 3-36 t*itt., 'otutio"li: 
A;i"";+' *n"rt *eTu: t beidfres a simPle''zener diode' For the

sdall-signal .*dy, *"'.il ;;;; il,ri diode by u rix.'J"oii"*.'in series with iriinGiral imped-

ance, the Lno ono.rgu'ifg;ilil;r.r1",i"ri. ,"i,"r"i ^r?" 
tr- a,r,esb dvn?iff.1friilto'rs

remains sm.ult tomp# io;;j*".;;; t"tilv '"g1*' Fem in the final calculation' 
:

^--.F;;r" 
Krchhofl's 1aw, 

vor(s) : _I1Rp,x,rCTR G (3-53)

' --rts the ortoto'pi"t t""'"'i-io*tt"' ratio' a 
'gain 

linking the quantity

" where CTR rePreser

of photons 
"o*""tta 

Jv ttt't-t'#;il;il" '"d 
th; ;"1;;;r cunent Gyrengender: /' : /rcrR' -

Considering ."nu*,',irj iJil;;ffi" ;;;t;;o trr" ,"no rortage,.their derivartive terms are zero

ir., ilre smutl'-.igna1 analysis, therefore: 
%r(s) (3_54)I,: N;

Substituting Eq' (3-5a) into Eq' (3-53) gives 
-

Vor(s) - -R:,,,', CTR (3-55)

Vnu,(t) Rtuo

FIGURE 3-36 The 
-sma
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FIGURE 3-37


