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Experiment #2- Part#1 

 

 

Object 

      The purpose of this experiment is to measure and plot the forward and 

reverse IV characteristics of a silicon diode, and to measure the DC and AC 

(dynamic) resistances of the diode. 

 

Required Parts and Equipment's 

1. DC Power Supply 

2. Digital Multimeters 

3. Electronic Test Board (M50) 

4. Function Generator 

5. Dual-Channel Oscilloscope 

6. Small Signal Silicon Diode 1N4001 

7. Resistors, 𝑅1 = 470Ω, 𝑅2 = 1𝐾Ω 

8. Leads and BNC Adaptors  

 

Theory 

     When a P-type and N-type semiconductor materials are effectively made on the 

same crystal base, a diode is formed. The P-type side of the diode is called the 

anode, and the N-type side is called the cathode. When the diode’s anode is at a 

higher potential than the cathode, the diode is forward-biased, and current will flow 

through the diode from anode to cathode. On the other hand, if the anode is at a 

lower potential than the cathode, the diode is said to be reverse-biased, and only a 

very small reverse current flows from cathode to anode until breakdown occurs at 

a very high reverse voltage VBR, and a successive current may flow in the reverse 

direction. The breakdown voltage VBR is above 50V for typical diodes. 

Diode Charstristics 
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Unlike a resistor, in which the current is directly (linearly) proportional to the 

voltage across it, the diode is a nonlinear device. When the diode is forward-biased, 

a small voltage drop occurs across it. This voltage drop is called the barrier 

potential with an approximate value of 0.3V for germanium diodes, and 0.7V for 

silicon diodes. 

Fig.1 presents the IV characteristics curve for a typical semiconductor diode. This 

characteristic curve can be approximately estimated in the forward-bias region 

from the equation: 

𝐼𝐷 = 𝐼𝑆(𝑒
𝑉𝐷 𝑉𝑇⁄ − 1) 

Where: 

𝐼𝐷: is the diode current 

𝑉𝐷: is the diode voltage 

𝐼𝑆: is the diode reverse saturation current 

𝑉𝑇: is the thermal voltage, which is approximately 26 mV at room temperature 

 

 

Figure 1: Diode IV Characteristics 
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The diode forward static (or DC) resistance at a particular DC operating point (Q) 

is given by: 

𝑅𝐷𝐶 = 𝑅𝐷 =
𝑉𝐷𝑄
𝐼𝐷𝑄

 

 

Where VDQ is the diode bias voltage, and IDQ is the diode operating current. 

The diode dynamic (or AC) resistance can be found from the characteristic curve 

at the Q-Point as: 

𝑟𝑎𝑐 = 𝑟𝑑 =
∆𝑉𝐷
∆𝐼𝐷

 

Where ΔVD is a small increment in diode voltage around VDQ, and ΔID is a small 

increment in diode current around IDQ as depicted in Fig.2. 

The dynamic resistance depends on the operating point, and can be calculated 

approximately from the equation: 

𝑟𝑑 =
𝑉𝑇
𝐼𝐷𝑄

 

Where VT is the thermal voltage, and IDQ is the diode operating current. 

Fig.2 shows the determination of the dynamic resistance graphically. 

 

Figure 2: Graphical Determination of the Diode Dynamic Resistance 


