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Diode Characteristics 
 
Source:  James Brophy, Basic Electronics for Scientists, 5th Edition 
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Semiconductors, P-Type, and N-Type Materials 
 
Forward and Reverse Biasing of the PN Junction 
 
Reference:  Aminian and Kazimierczuk, Electronic Devices: A Design Approach, 2004 
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Forward and Reverse Biasing of the PN Junction - continued 
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Diode Rectifiers, Clippers, and Clamps 
 

Source:  James Brophy, Basic Electronics for Scientists, 5th Edition 

 
 
 
 
 

 

 

     
 

   
 

    



Diode Circuits 
 

Example 
 
Calculate V0 
 
V = 0.7 + IDR1 + 0.7 + IDR2 
 
V - 0.7 - 0.7 =  ID(R1 + R2) 
 
ID = [V - (0.7 + 0.7) ] / (R1 + R2) 
 
ID = 14.6 / (2000 + 1000) 
 
ID = 4.9 mA 
 
V0 = 0.7 + IDR2 
 
V0 = 0.7 + 0.0049 x 1000 = 0.7 + 4.9 = 5.6 V 
 
Exercise 
 
Calculate V0  for V = 15 V,  R1 = 2200 Ω,  R2 = 3300 Ω 
 
Answer:  ID = 2.5 mA    V0 = 8.9 V 
 
 
Example 
 
Calculate V0 
 
+15 = 0.7 + IDR1 + 0.7 + IDR2 - 5 
 
20 - 0.7 - 0.7 =  ID(R1 + R2) 
 
ID = 18.6 / (R1 + R2) 
 
ID = 18.6 / (2200 + 3300) 
 
ID = 3.38 mA 
 
V0 = 0.7 + IDR2 - 5.0  
 
V0 = 0.7 + 0.00338 x 3300 - 5.0 = 0.7 + 11.2 - 5.0 = 6.9 V 
 
Exercise 
 
Calculate V0  for V1 = +10 V     V2 = -5 V    
      R1 = 1100 Ω   R2 = 2200 Ω 
 
Answer:  ID = 4.1 mA    V0 = 4.8 V 
 



Diode Circuits - continued 
 
Example (Refer to the Diode Circuit Lecture Notes) 
 
Calculate the Current ID 
 
1.  Remove Diode (Replace by VTH) 
 

For Voltage Divider VTH = V [ R2 / (R1 + R2) ] 
 
VTH = 16 [ 4700 / (5100 + 4700) ] = 7.67 V 

 
2.  Short Vsource (R1 in parallel with R2) 
 

REQ = (R1 x R2) /  (R1 + R2) 
 
REQ =  (5100 x 4700) / (5100 + 4700) = 2446 Ω 

 
3. Redraw with VTH, REQ, Diode 
 

VTH = IDREQ + VD  ID = (VTH - VD) / REQ 
 
ID = (7.67 - 0.7) / 2446 = 2.85 mA 

 
 
Alternative Solution Method 
 
VR2  =  VD  =  0.7 V 
 
IR2  =  VR2 / R2  =  0.7 / 4700  =  0.15 mA 
 
IR1  =  (V - VR2 ) /  R1  =  (16.0 - 0.7)  / 5100  =  3.0 mA 
 
ITotal  =  IR1 
 
ID  =  ITotal - IR2  =  3.00 - 0.15  = 2.85 mA 
 
 
Exercise 
 
Calculate the Current ID 
 
Answer:  ID = 4.9 mA    VD = 0.7 V 
 
 
 
 
 
 
 
 
 
  
Scanned Images: Electronic Devices, Ali Aminian & Marian Kazimierczuk, Pearson-Prentice Hall, 2004 



Zener Diodes 
 
Note:  Zener diodes operate in the reverse biased mode. 
 
Example ( V = 12 V,   R = 1000 Ω,   VZ = 3.3 V ) 
 
V = IZR + VZ 
 
12 = IZ x 1000 + 3.3 
 
IZ = (12.0 - 3.3) / 1000 = 8.7 mA 
 
If VSource > VZ then V0 maintained at VZ, else V0 = 0 
 
Example (Refer to the Diode Circuit Notes and Zener Diode Lecture Notes) 
 
For VZ = 5.1 V, Calculate ITotal  and IR2  and IZ 

 
1. Calculate VTH 
 

VTH = 20 ( 3300 / (1100 + 3300) 
VTH = 15 V 

 
2. Calculate REQ 
 

REQ =  (1100 x 3300) / (1100 + 3300) 
REQ  = 825 Ω 

 
3.  Calculate ITotal  and IR2  and IZ 
 

VTH = ITotalREQ + VZ 
 
IZ = (VTH - VZ) / REQ 
 
IZ = (15 - 5.1) / 825 = 12 mA 
 
IR2 = VR2 / R2 = VD / R2 = 5.1 / 3300 = 1.55 mA 
 
ITotal = IZ + I2 = 12 + 1.6 = 13.55 mA 

 
Alternative Solution Method 
 

VR2  =  VZ  =  5.1 V 
IR2  =  VR2 / R2  =  5.1 / 3300  =  1.55 mA 
IR1  =  (V - VR2 ) /  R1  =  (20.0 - 5.1)  / 1100  =  13.55 mA 
ITotal  =  IR1  =  13.55 mA 
IZ  =  ITotal - IR2  =  13.55 - 1.55  = 12 mA 

 
Exercise 
 
For V = 21,  R1 = 1000, R2 = 2000, VZ = 7.5 V 
Calculate IZ  and IR2  and ITotal 
 
Answers: 
  VTH = 14 V,      REQ = 666 Ω,     V0 = VZ = 7.5 V  
   IZ = 9.75 mA,  IR2  =  3.75,  ITotal  =  13.5 mA 
 
Scanned Images: Electronic Devices, Ali Aminian & Marian Kazimierczuk, Pearson-Prentice Hall, 2004 
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Light Emitting Diode LED 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
PhotoResistor 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

Scherz, Practical Electronics for Inventors, 2nd & 3rd Editions
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PhotoDiode 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PhotoTransistors 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Scherz, Practical Electronics for Inventors, 2nd & 3rd Editions
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LED Applications 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Reference: Scherz, Practical Electronics for Inventors, 2nd & 3rd Editions 
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LED Applications - continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reference: Scherz, Practical Electronics for Inventors, 2nd & 3rd Editions 
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LED Applications - continued 
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