
Homework 4 Solutions 

1.  

a) Depletion charge (also called space charge or junction charge) 

Under the reverse bias ݒோ ൌ 1	ܸ 
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Under forward bias ݒ ൌ 0.6	ܸ 
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Under forward bias ݒ ൌ 0.8	ܸ 
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b) Injection charge (or diffusion charge) 
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ܸሻ	ሺെ1ܥ ൌ 46.2	 ܨ݊ ܿ݉ଶ⁄  
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ܸሻ	ሺെ1ܥ ൌ 1.16 ൈ 10ିଷ ܨ݊	 ܿ݉ଶ⁄  
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2. J&B P4.1 

(a) ܸீ ൌ 2	ܸ  ்ܸ ே ൌ 1	ܸ, inversion region. 

(b) ܸீ ൌ െ2	ܸ ≪ ்ܸ ே ൌ 1	ܸ, accumulation region. 

(b) ܸீ ൌ 0.5	ܸ ൏ ்ܸ ே ൌ 1	ܸ, depletion region. 

3. J&B P4.4 
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(b) ܶ௫ ൌ 20	݊݉  
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(d) ܶ௫ ൌ 5	݊݉  
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4. J&B P4.7 

The voltage at the pinch-off point in the channel is always equal to ܸீ ௌ െ ்ܸ ே, this 
voltage across the inverted potion of the channel, and electrons will be drifting 



down the channel from left to right. When the electrons reach the pinch-off point, 
they are injected into the depleted region between the end of the channel and the 
drain, and the electric field in the depletion region then sweeps these electrons on 
to the drain. Once the channel has reached pinch-off, the voltage drop across the 
inverted channel region is constant; hence, the drain current becomes constant 
and independent of drain-source voltage.  

5. J&B P4.10 

ܸீ ௌ ൌ 0	ܸ ൏ ்ܸ ே ൌ 1	ܸ, MOSFET is off, ݅ ൌ 0. 

ܸீ ௌ ൌ 1ܸ ൌ ்ܸ ே ൌ 1	ܸ, MOSFET is about to turn on, ݅ ൌ 0. 

ܸீ ௌ ൌ 2	ܸ  ்ܸ ே ൌ 1	ܸ , ܸீ ௌ െ ்ܸ ே ൌ 1	ܸ  ܸௌ ൌ 0.1	ܸ , MOSFET is in triode 
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6. J&B P4.20 

ܸீ ௌ ൌ 0	ܸ ൏ ்ܸ ே ൌ 1	ܸ, MOSFET is off, ݅ ൌ 0. 

ܸீ ௌ ൌ 1ܸ ൌ ்ܸ ே ൌ 1	ܸ, MOSFET is about to turn on, ݅ ൌ 0. 

ܸீ ௌ ൌ 2	ܸ  ்ܸ ே ൌ 1	ܸ, ܸீ ௌ െ ்ܸ ே ൌ 1	ܸ ൏ ܸௌ ൌ 3.3	ܸ, MOSFET is in saturation 
region. ݅ ൌ
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ܸீ ௌ ൌ 3	ܸ  ்ܸ ே ൌ 1	ܸ, ܸீ ௌ െ ்ܸ ே ൌ 2	ܸ ൏ ܸௌ ൌ 3.3	ܸ, MOSFET is in saturation 
region. ݅ ൌ
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