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1. SAR ADC 



 



 



 
Example 

 



2. Give the circuit diagram, gain expression and frequency response plots of:- 

(a) First order Low pass filter 

(b) Second order Low pass filter 

(c) Wide band pass filter 

(d) Narrow band reject filter 

 

a) First order Lowpass 

 

 

 

b) Second order Low pass 

 

 



 

 

c) Wide band pass filter 

 



   

 

 

 

d) Narrow band reject filter 

 



  

 

3. What are the different turn on methods of SCR? Explain each of them in detail. 

 



 



 

 
4. Draw the circuit and frequency response of a second order low pass filter. Derive an expression for the 
cut off frequency. 

 



 

KCL Equations 

 

 

 

 

 

 

 



 

 

 

 

 

For Butter-worth Approximation 



 

5. Explain the static Anode – Cathode characteristics of SCR with circuit diagram and VI characteristics. 
Define Latching and Holding Currents. 

  Circuit diagram 

 

 

 

 

Forward Blocking mode 



 

In this mode of operation, the positive voltage is applied to the anode and the negative voltage applied 
to the cathode, there will not be any pulse applied to the gate, it will be kept in the open state.  Once the 
voltage is applied, the junctions J1 and J3 will be forward biased and the junction J2 will be reverse biased. 
Since J2 is reverse biased the width of the depletion region increases and it acts as an obstacle for 
conduction, so only a small amount of current will be flowing from J1 to J3. 

   Forward Conduction Mode 

 

The Forward Conduction Mode is the only mode at which the SCR will be in the ON state and will be 
conducting. We can make the SCR conduct in two different ways, one we can increase the applied forward 
biasWhen we increase the Applied forward bias voltage between the anode and cathode the junction J2 
will be depleted due to the avalanche breakdown and the SCR will start conducting. We are not able to 
do this for all the applications and this method of activating the SCR will eventually reduce the lifetime of 
the SCR.If you want to use the SCR for low voltage applications you can apply a positive voltage to the 
gate of the SCR. The applied positive voltage will help the SCR to move to the conduction state. During 
this mode of operation, the SCR will be operating in forward bias and current will be flowing through it. 
voltage beyond the breakdown voltage or else we can apply a positive voltage to the gate terminal. 

Reverse Blocking Mode 

In the reverse blocking mode, the positive voltage is applied to the Cathode (-) and the Negative voltage 
is given to the Anode (+), There will not be any pulse given to the gate, it will be kept as an open circuit.  
During this mode of operation the Junctions J1 and J3 will be reverse biased and the junction J2 will be 
forward biased.  Since the junctions J1 and J3 are reverse biased there will not be any current flowing 
through the SCR. Although there will be a small leakage current flowing due to the drift charge carriers in 
the forward-biased Junction J2, it is not enough to turn on the SCR. 

 



 

1.  Breakover Voltage- It is the minimum forward voltage, gate being open, at which SCR starts conducting 
heavily i.e. turned on. Commercially available SCRs have breakover voltages from about 50 V to 500 V. 

2.  Peak Reverse Voltage (PRV)- It is the maximum reverse voltage  (cathode positive w.r.t. anode) that 
can be applied to an SCR without conducting in the reverse direction. 

 

Latching current of forward biased SCR is the minimum current which anode current must attain to 
continue to remain in forward conduction mode even when gate current is removed.  

Holding current of SCR or thyrsistor is that minimum value of current below which anode current must 
fall to come in OFF state. 

6. Explain the working of UJT and how UJT firing circuit is used for triggering an SCR. 

The Unijunction Transistor or UJT for short, is a solid state three terminal device that can be used in gate 
pulse, timing circuits and trigger generator applications to switch and control either thyristors and triac’s 
for AC power control type applications. Like diodes, unijunction transistors are constructed from separate 
P-type and N-type semiconductor materials forming a single (hence its name Uni-Junction) PN-junction 
within the main conducting N-type channel of the device. 



  

 

Characteristics 



 

 If a small positive input voltage which is less than the voltage developed across resistance, RB1 ( ηVBB ) 
is now applied to the Emitter input terminal, the diode p-n junction is reverse biased, thus offering a very 
high impedance and the device does not conduct. The UJT is switched “OFF” and zero current flows. 

However, when the Emitter input voltage is increased and becomes greater than VRB1 (or ηVBB + 0.7V, 
where 0.7V equals the p-n junction diode volt drop) the p-n junction becomes forward biased and the 
unijunction transistor begins to conduct. The result is that Emitter current, ηIE now flows from the Emitter 
into the Base region. 

The effect of the additional Emitter current flowing into the Base reduces the resistive portion of the 
channel between the Emitter junction and the B1 terminal. This reduction in the value of RB1 resistance 
to a very low value means that the Emitter junction becomes even more forward biased resulting in a 
larger current flow. The effect of this results in a negative resistance at the Emitter terminal. 

UJT Firing Circuit 



 

 

It is the most common method of triggering the SCR. The prolonged pulses at the gate using R and RC 
triggering methods cause more power dissipation at the gate. So by using UJT (Uni Junction Transistor) as 
triggering device the power loss is limited as it produce a train of pulses. The RC network is connected to 
the emitter terminal of the UJT which forms the timing circuit.  The capacitor is fixed while the resistance 
is variable and hence the charging rate of the capacitor depends on the variable resistance means that 
the controlling of the RC time constant.  

The UJT is often used in the timing and triggering circuits.  Figure A shows the circuit diagram for the UJT 
relaxation oscillator. When the switch S is kept closed, the capacitor C is charged through resistance R 
towards voltage VDC.  The voltage across capacitor in a given time depends upon circuit time constant RC.  

When the voltage across capacitor becomes equal to peak point voltage, the emitter diode is forward 
biased and UJT conducts.  As soon as the UJT starts to conduct, the capacitor discharges through inter 
base resistance RB1 and the resistance R1.  The discharging time constant of the capacitor is very small as 
compared to charging time constant.  The discharging time constant of the capacitor is very small as 



compared to charging time constant.  When the voltage across capacitor becomes less than the valley 
point voltage during discharging of the capacitor, the UJT comes in to non-conducting state. (It means that 
the UJT remains in conducting state until the emitter current drops below valley current ). 

The capacitor charging and discharging waveform is shown in the Figure A in which time t1 denotes for 
charging time and time t2 denotes for discharging time of the capacitor. 

As the discharging time of the capacitor is very small as compared to charging time, the time required to 
complete one cycle is considered only for charging time of the capacitor. 

         T = RC Loge ( Vdc / (Vdc – Vp )) 

         As Vp = ηVdc + VD 

         Where Vp = Peak point voltage 

                      η = Intrinsic stand off ratio 

                   VD = Threshold voltage of the diode 

        T = RC Loge ( Vdc /(Vdc – ηVdc – VD )) 

        As VD is small, it is neglected. 

        T = RC Loge ( 1 / (1 – η )) 

7.  What is commutation? What are the different types of Commutation? Explain class A commutation in 
detail. 

The process of turning of SCR is called commutation. 



 



 



 

8.  With a neat circuit diagram, explain the working of a Resistance Firing circuit. Determine the trigger 
angle α for the following specifications:- Ig(min) = 0.1mA, Vg(min) = 0.5 V. The diode is silicon and the 
peak amplitude of the input is 24 volts. Rv = 100kΩ, Rmin = 10 kΩ. 

Numerical Part: 

 



 

 

 



 



 

 

 


