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Seat No.: _____                                                         Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
M.E Sem-I Regular Examination January / February  2011 

Subject code:713101N                           Subject Name: Medical System Design 
Date: 31 /01 /2011                                                        Time:  02.30 pm – 05.00 pm 

      Total Marks: 70 

Instructions: 
1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 
 

Q.1  (a) Design a transformer, rectifier and filter for following power supply design 

specification given below: 
 Max. Input voltage: 230V+20% 

 Min. input voltage: 230V-20% 

 Input current : 5A max. 

 Output voltage: 15V 

 Output current : 3A 

07 

 (b) Design a series pass regulator with fold back protection of 2:1 current ratio. 07 

    

Q.2  (a) Derive the equation of current ripple in forward converter. 07 

  (b) Design a transformer for the forward converter configuration with following 

specifications: 

Output voltage, Vo=12V 

Output ripple,% = 1% of Vo 

Output current, Io=3A 

Switching Freq., fs = 20KHz 

Supply voltage, Vcc=24V ± 10% 

07 

  OR  

  (b) Design an inductor for a forward converter with following specifications: 

Output voltage, Vo=5V 

Output current, Io=5A 

Switching Freq., fs = 40KHz 

Supply voltage, Vcc=12V ± 10% 

07 

Q.3  (a) Design a signal conditioning circuit using thermocouple to sense temperature in the 

range of 0-1000˚C & convert 0-5 V dc. List important points that you will take care 

of. 

07 

 (b) Give error budget analysis for the circuit designed above. 07 

  OR  

Q.3  (a) Design a signal conditioning circuit using RTD to sense temperature in the range of 

0-200˚ C & convert 0-5 V dc. 

07 

 (b) Give error budget analysis for the circuit designed above. 07 

Q.4  (a) Write a short note on skin effect. 07 

  (b) Explain the lock in amplifier and its applications. 07 
  OR  

Q.4  (a) Write a short note on power line filters. 07 

 (b) Explain the design and use of auto zero amplifier.  07 

Q.5  (a) Explain the sample and hold circuit in detail. 07 

 (b) Explain design of voltage controlled current source for grounded loads. 07 

  OR  

Q.5  (a) Explain following terms for S/H circuit: Acquisition time, drop rate, pedestal error, 

aperture time, maximum allowable input frequency. 

07 

 (b) Explain instrumentation amplifier circuit and its advantages in detail. 07 
************* 
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For Forward converter Transformer Design: 

 

                  

  

  

  
 

For Inductor design: 
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