
 

USN           
 

Internal Assessment Test 3 – March 2022 
Sub: Analog and Digital Electronics Sub Code: 18CS33 Branch: ISE 
Date: 08/3/2022 Duration: 90 min’s Max Marks: 50 Sem/Sec: III / A, B and C OBE 

Answer any FIVE FULL Questions MARKS CO RBT 
1  With a neat diagram, explain the working principle of photocoupler and 

mention its applications. 
10 CO1 L1 

2  Construct Mod 5 counter using SR flip flops         10 CO4 L3 
3  With a neat waveform and circuit diagram, explain the working of 

monostable multivibrator. 
10 CO1 L2 

4 a  List the different types of BJT biasing. Derive the expression for collector 
emitter voltage (VCE) for collector to base bias circuit. 

6 CO1 L2 

b Explain Successive Approximation Analog to Digital Converter. 4 CO2 L2 
 5   Analyze the following Moore Sequential circuit for an input sequence of X = 

01101 and draw the timing diagram  

 
 

10 CO4 L3 

6  a Explain the working of R-2R ladder Digital to Analog Converter        5 CO2 L2 
 b Calculate the maximum and minimum levels of IC and VCE for the base bias 

circuit shown below, when hfe = 50 and hfe = 200 
 

 

5 CO1 L3 
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Internal Assessment Test 3 – March 2022 
Sub: Analog and Digital Electronics Sub Code: 18CS33 Branch: ISE 
Date: 7/3/2022 Duration: 90 min’s Max Marks: 50 Sem/Sec: III / A, B and C OBE 

Answer any FIVE FULL Questions MARKS CO RBT 
1 With a neat diagram, explain the working principle of photo-coupler and mention 

its applications. 
Solution: 
Construction: 
All photo-couplers consist of two elements: a light source (a LED) and a photo sensor (a 
photo resistor, photodiode, phototransistor, silicon-controlled rectifier (SCR), or triac); 
which are separated by a dielectric (non-conducting) barrier. 
Working Principle: 
When input current is applied to the LED, it switches ON and emits infrared light; the 
photo sensor then detects this light and allows current to flow through the output side of 
the circuit; conversely, when the LED is off, no current will flow through the photo 
sensor. By this method, the two flowing currents are electrically isolated. It consists of 
LED and photodiode; where the circuits are isolated electrically. In the following Figure, 
LED is forward biased, photodiode is reverse biased and output exists across R2. 
Applications: 
• Input and output switching in electronically noisy environments. 
• Controlling transistors and triacs. 
•Switch-mode power supplies

 
 

10 CO1 L1 

2 Construct Mod 5 counter using SR flip flops  
Solution: 

 

10 CO4 L3 



 
3  With a neat waveform and circuit diagram, explain the working of monostable 

multivibrator. 
Solution: 
An astable multivibrator does not have any stable state; it keeps changing its 
state from low to high and high to low. 

 

 

5 CO1 L2 

4a List the different types of BJT biasing. Derive the expression for collector 
emitter voltage (VCE) for collector to base bias circuit. 

5 CO1 L2 



Solution: 
The different types of BJT biasing are 
1. Fixed Bias  2. Collector to Base Bias  3. Voltage Divider Bias 
Collector to base bias 

 
 

4b Explain Successive Approximation Analog to Digital Converter. 
Solution: 

 
Figure shows a successive approximation register (SAR), the output of which 
is connected to DAC and output latch circuit. The input signal (Vin) is 
compared with the analog output signal (Va) of the DAC. Output of the 
comparator is feedback into SAR. The control logic inside SAR adjusts its 
digital output; until it is equal to the analog input signal.  
At the start of conversion cycle, start conversion terminal is made high. On the 
first clock pulse, the output of the SAR is made 1000. The DAC produces an 
analog voltage (Va) proportional to 1000. This analog voltage is compared 
with input analog signal (Vin). 
If Vin > Va, the comparator output will be high and SAR keeps Q3 high. On 
the other hand, if Vin < Va, then the comparator output becomes low and SAR 
resets Q3 to low. If Vin > Va, SAR follows the upward path in code tree and if 
Vin < Va, SAR follows downward path. 

5 CO2 L2 



 5   Analyze the following Moore Sequential circuit for an input sequence of X = 
01101 and draw the timing diagram  

 
 
Solution: 

 

 
 

10 CO4 L3 



6   a. Explain the working of R-2R ladder Digital to Analog Converter. 
Solution: 

 

        5 CO2 L2 

b. Calculate the maximum and minimum levels of IC and VCE for the base bias 
circuit shown below, when hfe = 50 and hfe = 200 

 
Solution: 

5 CO1 L3 
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