
Time Base Generators 
 

CM 



Time Base Generators 

• A time-base generator is an electronic circuit which 
generates an output voltage or current waveform, a portion 
of which varies linearly with time. 

•  Ideally the output waveform should be a ramp.  
• Time-base generators may be  

– voltage time-base generators 
–  current time-base generators.  

• A voltage time-base generator is one that provides an output 
voltage waveform, a portion of which exhibits a linear variation with 
respect to time.  

• A current time-base generator is one that provides an output 
current waveform, a portion of which exhibits a linear variation 
with respect to time.  



Applications 
• There are many important applications of time-base 

generators 
• such as in CROs, television and radar displays 
• in precise time measurements 
• in time modulation.  
• The most important application of a time-base generator is in 

CROs.  
• To display the variation with respect to time of an arbitrary 

waveform on the screen of an oscilloscope it is required to 
apply to one set of deflecting plates a voltage which varies 
linearly with time. Since this waveform is used to sweep the 
electron beam horizontally across the screen it is called the 
sweep voltage and the time-base generators are called the 
sweep circuits 

 



 
• The time during which the output increases is called 

the sweep time and  
• the time taken by the signal to return to its initial value 

is called the restoration time, the return time, or the 
flyback time 



• If the restoration time is almost zero and the next 
linear voltage is initiated the moment the present one 
is terminated then a saw-tooth waveform is generated. 

• In fact, precisely linear sweep signals are difficult to 
generate by time-base generators and moreover 
nominally linear sweep signals may be distorted when 
transmitted through a coupling network. 



 



An important requirement of a sweep is that it must increase 
linearly with time, i.e. the rate of change of sweep voltage with 
time be constant. This deviation from linearity is defined as 
 



The displacement error, ed 
Another important criterion of linearity is the maximum 
difference between the actual sweep voltage and the linear 
sweep which passes through the beginning and end points of 
the actual sweep. The displacement error ed is defined as  



The Transmission Error (et) 
 

Where V’s is the input and Vs is the output at the end of the sweep i.e. at t = Ts. 
If the deviation from linearity is very small and the sweep voltage may be 
approximated by the sum of linear and quadratic terms in t, then the above 
three errors are related as 





METHODS OF GENERATING A TIME-
BASE WAVEFORM  

In time-base circuits, sweep linearity is achieved by one of the following methods.  
1. Exponential charging: In this method a capacitor is charged from a supply 

voltage through a resistor to a voltage which is small compared with the supply 
voltage.  

2. Constant current charging: In this method a capacitor is charged linearly from a 
constant current source. Since the charging current is constant the voltage across 
the capacitor increases linearly.  

3. The Miller circuit: In this method an operational integrator is used to convert an 
input step voltage into a ramp waveform.  

4. The Phantastron circuit: In this method a pulse input is converted into a ramp. 
This is a version of the Miller circuit.  

5.  The bootstrap circuit: In this method a capacitor is charged linearly by a 
constant current which is obtained by maintaining a constant voltage across a 
fixed resistor in series with the capacitor.  

6. Compensating networks: In this method a compensating circuit is introduced to 
improve the linearity of the basic Miller and bootstrap time-base generators.  

7. An inductor circuit: In this method an RLC series circuit is used. Since an inductor 
does not allow the current passing through it to change instantaneously, the 
current through the capacitor more or less remains constant and hence a more 
linear sweep is obtained. 



Exponential sweep circuit 



Slope or sweep speed error, es 

es 

For small Ts , neglecting the second and higher order terms  

and 



The transmission error, et 
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Sweep Circuit using a Transistor Switch 













 



 



 

(Recall OPAMP integrator) 



















 



 





VD =0.6V 
VB =VCC –VD 

VB –VA =VCC –VD -VA 

                 =VCC 
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Q1 ON 
VA=VCEsat=VCs   Q2 OFF 

= IC1 



• At t=0, gated waveform is applied at base of 
Q1  OFF 

• iR flows through Cs  VCS increases linearly 

• VCS(t)= 

 

















Current time base generator 

• Consider an inductor L having zero initial current. 

 

RB 



Transistor OFF, VCE=VCC 

Transistor ON, VCE=VCEsat 

Again transistor ON  current reverses its direction and VCE=VCC+ILRd Breakdown 

  



L in not ideal, consists of small resistance RL. RCS  is transistor sat resistance 

= 



• As current in L increases 

• voltage drop across series resistance increases 

• Voltage across L decreases 

• Desired iL(t)=kt 

 

trapezoidal 



Waveform 




