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. CTR: 1

' Rputt,p: 20 kO

' Rrpr"r: 10 kO r

From Eqs. (3-59) through (3-61),
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3.7.2 A Type 3 Amplifier with the TL431

where G is the midband gain (or attenuation) wanted at the crossover frequency [Eqs. (3-27a)
and (3-61)1. q

Figure 3-39 gathers all solutions to compare their ac responses. At the top of the picture,
you can recognize the traditional op amp-based type 2 amplifier, tailored to deliver ]-20 dB at
1 kHz. This is the reference. On the right side, this is the equivalent internal arangement of 1

the TL43 1, featuring the various electrical paths. Finally, on the left side, appears the complete
chain, implementing a simplified optocoupler network (a curent-conholled current source F2)
without a pole. When the simulator mns, it delivers Bode plots, all assembled in Fig. 3-40,
which shoWb pedect agreement between all graphical representations. This terminates the
type 2 configuration built around a TL431.It is now time to explore the type 3 version.

The type 3 version is a bit more complicated, again because of the fast lane presence. We could
get rid ofthis input by inserting a zener diode or a bipolar device to avoid any interference with
the output voltage. This is shown in Figs. 3-41 and 3-42141. HowdGr, it requires external com-
ponents and it slightly complicates the design. How do we place a_zero in the TL431 chai,n? In
parallel wlth R,rr., as on the-tradilional op amp-based solutionl No. because of rhe fast lane.

:. thesql{lon.dg*:ot WoJIi. The only solulion is to place an RC nerwork in parallel with 81.r. ; .

This is wfiiit Fig. 3-43 porfrays. Fortunate'ly. the transfer function of this new arrangement-*'
does not differ too much frgm_Eq. (3-5-8). The only difference lies in the Rruo expression .
since an rRC network now comes in parallel. The equivalent arrangement features the fol-
lowing impedance: 
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Once Eq. (3-65) is inserted into Eq. (3-58) in place of R.ur, the complete ffansfer funcrion becomes

As usual, we can calculate the poles and zeros liom the following definitions:

lsCo,(Rmo +Rp.) + 1l

(sRo.Co. + 1)
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