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Non-Inverting Schmitt Circuit

When the input signal is applied to the non-inverting terminals as in the circuit of Figure
16 the resulting circuit is the non-inverting Schmitt trigger.
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Figure 16. Non-inverting Schmitt trigger

The voltage ¥, at the non-inverting terminal is a combination of the output voltage, ¥,

and the input voltage, V.

V, Vo, — (1.10)
R+R, R+,

Since ¥, = A(V, —V.) the transitions will occur when ¥V, crosses zero.
0=V,R,+V,R (1.11)

Where ¥, represents the transition voltage. Let’s assume the initial state ¥, =¥, . Then

v, =-%r{L (1.12)

And since ¥, <0, ¥, is positive and we call it ¥, . This corresponding part of the

characteristic plot is shown on
Figure 17(a).

Now the output is at ¥}, and will stay at this state until the voltage V, crosses zero. This
will happen at the transition voltage V; which must satisfy

0=V,R, +VyR, (1.13)

This is the lower transition voltage V7, given by
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Schmitt Trigger Oscillator: Astable Multivibrator

By combining negative and positive feedback and a capacitor for energy storage we can

design a circuit that generates a square wave output. The circuit is shown on Figure 21
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Figure 21. Astable Multivibrator

Let’s analyze the operation of this circuit for R, =R, = R. Furthermore let’s define the
saturation voltages ¥;, and ¥, which we take to be symmetric about zero: V), = -V, .

In order to proceed we must assume an initial state for the output voltage V. Let’s start

with ¥, =V, which gives

1
V.= EVL (1.21)
Recall that we are operating with the positive feedback and thus the output is given by
V,=AW.~V.) (1.22)

1 Vo =-—g—— ‘C""-:_VI- — Vhls VL -Vn) e Tltesy =
The voltage V, =EP1 is determined by the characteristics of the capacitor C and the / was+ e
oz e .

resistor R,. The form of V_ is the standard exponential function of a transient RC circuit. = il g U R
—(-1:‘%. — Vi )e"%g

The voltage ¥, will change state (i.e. switch from V, =V, to ¥, =V, ) when V. becomes Je U

less than %VL.

The general form of the voltage V¥ is given by




V- = Vﬁmi i (V

initial ~

V ) (1.23)

[he evolution after the first transition (}°, going from ¥, 10 V,, ) which happens when

T : ;
V.= EVL is found from Equation (1.23) with V., = %VL and V., =V

K=m+%n—%ymﬂ (1.24)

-

V_ starts to increase exponentially towards ¥}, . The function that describes the

relationship between the inputs and the output of the op-amp is V, = A(% V,=V_) and

1 : . ;
when V_ crosses EVH the output will switch from 7, to 7, and the process continuous

The time evolution of the voltages of interest are shown on Figure 22 where V,, =+5V,
V, ==5V and R = R,. Assuming that the initially V, =V}, =+5V and
V = %VL = —%Vo!ts , the equation that describes the evolution of ¥ for £>0 is

K:@-%@fﬁﬂ (1.25)
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Figure 22. Oscillator voltage characteristics
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