Lecture 13
« More on Zener regulation

e Limiter/clipper circuits
e Clamping and peak detection circuits
e Half-wave rectifiers
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Zener Example

15K N 15K

Find the maximum load current and the corresponding load resistance to
maintain a regulated output
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Limiter or Clipper Circuits

Used in signal processing circuits; Limits voltage between 1Ps of Op-Amp.

Provides v . Llv;, up to a certain value(s), beyond which voltage is clipped
off.
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Limiter or Clipper Circuits

Used in signal processing circuits;
Limits voltage between two inputs of Op-Amp.

Provides v, v, up to a certain value(s), beyond which voltage is clipped
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Clamping Circuits

In TV receivers, peak values of certain signals must be held clamped to pre-
determined levels

Provides v, ,, U v;,, but clamps v . to a certain value.
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In clamping, the variable component of v, . is transmitted and the dc value is
restored.
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More Diode Clamping Circuits
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Vs increases (> 0), diode turns on, v, = 0, C charges up, V¢ = Vs

Vs decreases from peak, diode turns off, v, = vg - Vp.

No discharge path and vc = Vp. Waveform peak clamped to O.
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More Diode Clamping Circuits

Here, initial tran-
sient lasts for 3/4 : i ® o  2Vpk
cycle. C +

VO
When v > O, diode is n 1 y '/\ /\ /\
reverse biased ini- ()Vs A 0

tially, vy = vs . Vp vls \/ \/

However, when vg< 0O
but increasing, diode

Vo=Vs+ Vp

—~V

turns on, Ve = -Vp.
After initial transient for 3/4 cycle, vy = Vp+ Vg

Waveform minimum value clamped to zero.

Peak Detector Circuit
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Half-Wave Rectifier Circuits

In rectifying circuits, the variable component of v, Is rejected and the dc
value is transmitted.

. Vpsin(wt _

| = R for Oswt<sTt and | =0 for TI< Wt <211
1 2m 1 nVpsin(wt) _Vp _Ip

lpc = 27Tj0 | Ld(wt) = 27TJ0 R [d(wt) = - =7

Explain the effect of Vo on v, for the R and C loads.
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Case of RC Load

voltage

Vo A Vo= Vp sinwt - VON

» time

é}vpzm ::R$ f \ VO%.’;?“\ ‘.

AT
>
P

sinoot

Ripple voltage |V, = (Vp—Voy) —((VP—VON) bep(—T _éTD .

Vo —V
N T AT\ _(VPp=VoN\T
Vr~(VP_VON)(Rc) E(l_ T)~( R )E

for AT «T.

Need to find the conduction interval AT. Put t' = T -AT.

T-A

(Vp=VoN) Dexp(—R—C = Vpeosw(T —AT) =V

T
(Vp=Von) [(l_R_C) = Vpcos{ w LAT} =Vl
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TY _ (w [AT)
(Vp=Von) E(l—ﬁ) = Vp(l— > 2)_VON . Solve for AT.

V-V 2V 2V
AT=2 [2 grZP_ON _ 1 ' 19 = o rAaT = /= |in radians.
Ve RC @ V,||©

-

Explain diode current, surge current and peak-inverse-voltage (P1V) rating.
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