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1.Howard W. Johnson, “High-Speed Digital Design - A Handbook of Black Magic”

2.Stephen H. Hall, “High-Speed Digital System Design”

ZE Brlim Yang, “Digital Signal Integrity”
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Why the wien bridge can only be balanced at one frequency? even if the ratio of coupled resistors is varied

A:

The operation principle of Wien bridge oscillator is positive feedback mechanism. The transfer function (or
gain) of the Wien bridge oscillator (in Laplace transform) is Af(s)=A(s)/[1-A(s)B(s)], which A(s) is open
loop gain of amplifier and B(s) is the gain of feedback network. To oscillate spontaneously, the Af(s) must
approach to infinity which implies denominator is zero. That is, the product of A(s) and B(s) need to be
equal to 1. Due to the frequency dependence of A(s)B(s), there is only one frequency can make the
denominator to be zero. That is why the Wien bridge only balance at one frequency. The oscillation
frequency is determined by the resistors and capacitors in the positive feedback path, f=1/[2x

sqrt (RIC1R2C2) ], where R1, Cl, R2, C2 are the components in the positive feedback path. The components on
negative feedback path are nothing to do with the oscillation frequency. The other intuitive insight to
this concept of balancing at one frequency is to treat the network of positive feedback path as a frequency
selector. There are a high-pass filter formed by a series capacitor with a grounded resistor and a low—pass
filter formed by a series resistor with a grounded capacitor. The total effect is similar to a bandpass
filter. There is a website to address this concept: http://www. interq. or. jp/japan/se—inoue/e ckt18 2. htm#2
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