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Project Outline

• Part 1: pn junction diodePart 1: pn junction diode
1. Plotting I-V c/c’s using Weblab
2. Plotting the Weblab data using MATLAB
3. Fitting the c/c’s to diode equation & extracting the diode 

parameters

• Part 2: npn BJTPart 2: npn BJT
1. Plotting IC -VCE c/c’s using Weblab & MATLAB

2. Plotting transfer c/c’s
3. Determining the transistor parameters & temperature
4. Determining reverse operation parameters

• Part 3: nMOSFETPart 3: nMOSFET
1. Plotting output c/c’s
2. Plotting transfer c/c’s
3. Determining the transistor parameters



Part 1

PN Junction Diode
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Diode characteristics 
(WebLab)

Linear

Semi-log
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Diode characteristics 
(MATLAB)

Linear

Semi-log
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Extracting Diode 
Parameters

• Data obtained by 
Weblab for the 
forward operation 
(Log50 sweep for 
the diode current 
between 100nA 
and 10mA)
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Diode Series Resistance
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Part 2

NPN Bipolar Junction 
Transistor
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BJT Output 
Characteristics
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BJT Early Voltage

• Data has 
been fitted to 
linear 
equations 
using 
MATLAB & 
the average 
x-axis 
intercept is 
calculated. 
The Early 
voltage is 
approximately 
44.36V
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Gummel Plots
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Transistor Parameters
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Reverse Active Operation
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Reciprocity
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Reverse Active Operation
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Part 3

N-channel MOSFET
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Output Characteristics
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Channel Length 
Modulation

Weblab Data

Linear Fitting
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Transfer Characteristics

Linear
Saturation
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Transfer Characteristics
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MOSFET Parameters
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