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If these values �~�g�r�e�e� with the original 10 Vol t s 1n 10 ms 

sweep requirement, then the nonlinearity wi ll be calculated. 

Miller Time Constant: 

Rseen by CT = 199 + 108.8k + 1211(108.8k) 

= ·131. 9 megohms 

TM = 10-7 • 131.9 • 106 = 13.1 9 seconds 

Exponential Sweep Equation: 

Vc (10 ms) = 13194(1 - e-lO ms/13· 19} 
T 

= 10.002 Volts 

VC (5 ms) = 5.00057 Volts 
T 

Nonlinearity Calculation: 

NL = 5 - 4.99943 • lOO% 
1 0 

NL = 0.0057% 

The nonlinearity value of 0.006% 1s significantly lower 

than the 0.24% from the si mple Mille r circuit in Chapter 4. 

The value of 0.006% is def i ni t ely in the range of values that 

the author was t ryin g to accomplish using nominal values for 
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all components in the sweep circuit. The Miller circuit 

coupled with several st~ges of amplification and emitter 

followers proves to be a very powerful circuit for the sweep 

circuit designer. 

The Miller Circuit using an operational amplifier is 

more widely used now. The op-amp duplicates more perfectly 

the characteristics of the voltage amplifier in the Miller 

circuit shown in Figure 9, Part B. These characteristics are 

high gain (almost zero input. voltage), high input resistance, 

and low output resistance. The circuit designer can use one 

op-amp in place of several transistor stages to get better 

performance from the Miller sweep circuit. 

' 



CHAPTER 6 

Conclusions 

The nonlinearity of a sweep waveform is a measure of 

how well the circuit was designed. The smaller the percent

age of the time constant (and the sweep amplitude) used by an 

exponential sweep circuit, the smaller the nonlinearity will 

be. The problem is to create large values for time con

stants and sweep amplitudes without using unreasonable values 

for components (e.g., resistors, capacito rs, supply voltages). 

The Miller sweep circuit generates these large values by us

i~g emitter followers to magnify resistors and common-

emmiter amplifiers to create the large sweep amplitudes. 

The Miller circuit turns out to be the best sweep circuit 

in this report, not only for its very high linearity, but for 

its ability to accept a range of transistor values and still 

produce a high-precision linear sweep. 
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