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. as thls capacitor plays a role ibr the zero (but also ibr rhe pole position). Fromtq. (J-68a). we can extract Rp_:

FEEDBACK AND CONTROL LOOPS

. Crossover frequency : 1 kHz

. Neededphase margin : 100"

. Gain needed at crossover : +20 dB (hence G

. Phase observed at crossover : --55o

. k : 3.32 given by rhe f, facror tool
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lnserting this result into Eq. (3-69) gives

J:2 -
zn(a*, * ffi)r,,

Solving for Cr- leads us to the final result

A^s we did for the type 2 amplifier, let us imagine that R,,""",equals l0 ko. Then. fbr the sake
of the example, we witl create a type 3 amplifier offerinfi iire fortowing parameters:
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First' the ft factor fbr the type 3 amplifier computes the lollowing coincident pole ancl zero
locations tEq. Q-all. of course, notiring p."r"oi. you from placin[ir,liuidouipores and zeros
as discussed above. In that case, use Eq. (3-73) instead.
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I - - -549H2
vk

fn:f,,ft :1.8kHz

ViaEq. (3-74),weobtainthe]ug._for Rr,,o:3.6kOwith Rp,rrup:20kOandCTR.:1.
From Eq. (.3-71), c, : 55.6 nF. the reit or the elemenrs aie e'isily carcurated via Eqs. (3-67),

t3-68ar. and (3-70): ""

C- ", -- - J-.- )9nF-:er"t 2tR,,,,,.,,f 
,

R,--^ +^ - r.57ko, ltrJnlL 
1,:

^tL prn ' zrn_a,.|-r, -- 4.-17 nF

Figure 3-43 pofirays the test circuitry where all elements are automatically computed. This
also works in OTCAD. Once the simulation has finished, Fig. 3-44 shows the results: the TL43l
plots perfectly match those comr-ng from the type 3 op amp_based circuit! " c

As we will see in some of the examples. th; TL43r does not lend itserf well to the type 3implementation' This is so because the LED resistor acts in the gain d.finition and thepole-zero position. Depending on the p-ull-up resistor, an Rrnrvalue eisuring th; ;,gil;; ;;
the cros.sover lrequency and enough liias in liglt-toad coilltions can somEtimes lead to an
impossible solution. In that ca^se. the solution might require trr" ,." or u! op.ra-t-.aal amplifier.
The implementation of one of the solution depicled uy nlg, :-+r o, nig. :'_+) is also possible.


