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Circuit 
Ideas 

Single i.c. function 
generator 
The c.m.o.s. nand gate CD4011 can be 
used as an operational amplifier with an 
open loop gain of r4.-.'100. The generator 
consists of an integrator G1 with a 
variable delay -time, Schmitt trigger G2, 
G. and a triangle to sinewave converter 
G4. The sine -wave approximation 
depends on the transfer function of G4 
and is calibrated by R3 and R4. Sawtooth 
and pulse waveforms are obtained by 
choosing different values for R1 and R2. 

Values of R1 and R2 may be varied 
between 10k12 and 10MS2 while C can be 
between 100pF and 2.2µF (reversible). 
Typical oscillator frequency f is a /(R1 + 
Ra). C hertz where a is the setting of R5, 
At the ends of the frequency range, 
however, waveform distortion and 
frequency deviation become significant. 
J. W. Richter, 
Backnang, 
Western Germany. 
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F.e.t. -input operational amplifier 
£1.50 this circuit sets the Vis voltage of the f.e.ts. A diode 

is used to cancel the base -emitter 
voltage drift of Tr3. 

Input offset voltage should be 
trimmed to zero by adding a resistor in 
the appropriate f.e.t. source, and match- 
ing the f.e.ts will reduce thermal drift. 
Common mode rejection ratio can be 
94dB if a resistor of adequate value 
(several M12) is connected between one 
of the f.e.t. sources and ground. Input 
impedance of the circuit is greater than 
101311. 

Joel Setton, 
Grenoble, 
France. 

For less than 

61 

offers 
the same input performance as the more 
expensive commercial units. Two f.e.ts 
are used in a differential source -fol- 
lower, operated at a constant source 
current of 20011A from Tr1 and Tr2. Input 
leakage current is kept below 1pA by 
maintaining the drain -source voltages 
at 0.55V. This value is kept constant by 
Tr3 because the input common -mode 
voltage changes within its -13 to + 11V 
range. Tr4 acts as a 600µA current 
source, its collector current being 
shared equally between the f.e.ts and 
Try. A constant 200µA thus flows 
through the 2.7kS2 resistor. This current 
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