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جامعة المستقبل
كلية الهندسة والتقنيات الهندسية

                GLP-F020    
اسم القسم:  هندسة تقنيات الأجهزة الطبية /  اسم المختبر: الكترونيك القدرة /  المرحلة : الثالثة /  رمز المختبر:BL 404
سجل التجارب للعام الدراسي   23 20 -  24 20   
رقم التجربة :-    Experiment No.4        
 اسم التجربة :    Transistor Characteristics and Switch 
 الغرض من التجربة :-   To display and study the V-I characteristics of a transistor on the oscilloscope, and examine its operation as a switch.                                                                  
الاجهزة والمعدات :-  1. ST2712 board.     2. BC109 transistor.     3. Oscilloscope.    4. Function generator (on board).                                                                                                                   
5. DC ammeter.    6. LED.    7.Potentiometer 5K(1/4w).    8. Resistances 100KΩ(1/4 W),                          1KΩ(1/4 W), and  10Ω(1/2 W).                                                                                          
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Figure (3) the practical circuit to plot transistor characteristics on the oscilloscope.


النتائج القياسية:   
Table (1) results obtained for a Transistor characteristics.

	Region
	Cut OFF
	Active
	Saturation

	IB (µA)
	0
	30
	60
	90
	130

	VCE (V)

	
	
	
	
	

	Ic (mA)
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المناقشة والاستنتاجات: [image: ]


	اليوم
	التاريخ
	الشعبة
	العدد الكلي للطلبة
	عدد الحضور
	وقت المحاضرة
	اسم و توقيع مدرس المادة
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1. Connect the circuit as  shown in figure (3).   2. Set the oscilloscope as follows:   1.   X - Y mode.   2.   Channel 1  at  5V/Div.   on the collector.   3.   Channel 2  at  0.1V/Div.   on the emitter.   3. Switch ON the power supply of the board.   4. Vary I B   by using the 5K pot. for the values as shown in  table (1)   and record Ic and  V CE   for each value. Also display the characteristics on  the oscilloscope for each value  and plot all the characteristics in the same graph paper.   
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1.   Comment on your obtained results.   2.   Explain the regions of operation and g ive the application of each one ?   3.   What is th e Q - point you choose for good amplification and why?   4.   Give a cct. t hat give the  c/c   of  (   PNP)  transistor and sketch the c/c  ?   5.   What is the benefit of the (diode, 5K.pot, 1K & 1Ω) in c/c cct., also (100k & 1KΩ) in switch  cct?   6.   From the practical results in th e Table(1) find the following  :                     a -   (Rce & Ploss(total)) for each step, let hie=1K of the transistor.                    b -   ( β ) from the   active region characteristic, then prove that ( βI B   ≥ I C ) in saturation  region.   7.     By only the AVO meter, how can you  distinguish   the type of  the transistor (NPN or PNP),   its terminals (E, B, & C) and it's working or not ?   8.   Is the transistor (current or voltage) control device, and why?   9.   W ith any device can you equivalent the  transistor  when it is working as a switch ?   10.   From the obtained result, calculate the dynamic resistance of the LED?   11.   In a switch cct. if you put a diode in parallel wi th the LED, what happen and why ?   12.   Discuss what may be happened if you increase the frequency up to  1MHz in  switching circuit?   13.   Suppose you have a square signal of an amplitude of 9 V with variable duty cycle  and it is necessary to control the speed of dc motor operates at 200 V, 8 A, suggest a  circuit to realize the control?  


image4.png




