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Chapeer |8 Special-Parpose Digial Circuits 151

current in MS and M6. When the cutput of the oscillator &5 low, M2 Is on and M2 is
off. This allows the constant current from M4 to charge €. When the voltage across C
reaches V.. the output of the Schmitt trigger swings low, This causes the output of the
oscillator %o go high and allows the constant currene from M1 to discharge C. When C
is discharged down o V,,, , the Schoitt trigger changes stales. This senes of evests
comtinues, generating the square wave owiput,
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Fi 188 Vol trolled-cscillaor wsing Schmitt tngper and current sources
- ‘S'EGMI and M3 are med s swiches.
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If we label the drain currents of M1 and M4 as /,, and [, we can estimate the
time it takes the capacizor o charge from Vi 10V,

= :
n=C- V"’"—h“— (18.14)
and the time it takes 10 charge from Vi, to Vg, is
- ,
n=C l""T"‘ (18.1%)

The period of the osclllation frequency is, as before, the sum of 1, and 2,

This type of cscillator |s termed 2 voltage.contralled escillatoe (VOO) since the
output frequency can be controlled by an extermal voltsge. The camems [, and [,
(Fig. 18.8) are directly controlled by the control voliage. As we will see in Ch. 20, the
current in MS is mirrored in M1, M4, and M6, with an appropriate scaling factor
dependent on the size of the transistoes,

18.1.4 High-Speed Schmitt Trigger

It vares 0wt in practice that the Schmitt trigger of Fig. 18.3 is mot easily optimized for
high speed. The effective switching resistances of the MOSFETSs are difficult 10 redece
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