EE 331 Spring 2014
Homework #2 Solutions
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Problem 3

3.17
- 1.60x10 7 C(0.025V
_4% ( ) =290 K
k 1.38x10 “J/K
Problem 4
Z/. ‘ Total current In a device Is the sum of drift and
diffusion currents  for the two types of carriers:

electrons and holes.
Drift ~ current  happens whenever there is an

electric field (built-in or external).

The direction of the drift current  depends on the
direction of electric field.

Diffusion current is due to the random thermal
motion of carriers. Diffusion happens when there is a
gradient (change with respect to location) of the
carrier concentrations.

The electron diffusion current is the direction of
the gradient (derivative in 1D), but the hole
diffusion current is in opposite  direction to the
gradient  (positive carriers down the slope).

Under equilibrium conditions, drift current  and
diffusion currents are equal and opposite (for each
carrier), so the total current is zero.

Problem 5

Oops, didn’t actually assign a Problem 5, so everyone gets an A+ on this
question.
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   Total current in a device is the sum of drift and diffusion currents for the two types of carriers: electrons and holes.
   Drift current happens whenever there is an electric field (built-in or external).
   The direction of the drift current depends on the direction of electric field.
   Diffusion current is due to the random thermal motion of carriers. Diffusion happens when there is a gradient (change with respect to location) of the carrier concentrations. 
   The electron diffusion current is the direction of the gradient (derivative in 1D), but the hole diffusion current is in opposite direction to the gradient (positive carriers down the slope).
   Under equilibrium conditions, drift current and diffusion currents are equal and opposite (for each carrier), so the total current is zero. 


Problem 6

(. A E: b Gletvi fied
B. (]0 { 604'11"1'/\ ’Uol{’ng,q,
C. [P Choge dens}ﬁy

ID Porssons 617'\0\47\’0"‘
(gmm ledure b shb(e#_%):

€ - _Jde.-P

v dx g
VNotice how o inregrote
tne wmes ot Yra g oo
P ¥

whith, Ad sk a0 , .
Loy b ook ot [ Porsson efpuation.

Problem 7
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Problem 8

5.J&B P3.33
(a) At 30°C,_V; = 26 mV
i,
vy = Vyln (li+ 1) = 0754V
(b) Now the temperature is 50°C, AT = 20 K, then

Av, —Ardv”— 36 mV
oo ar

v (50°C) = v, (30°C) + Avp, = 0.718V



Problem 9

6.J&B P3.40

The potential drop across the diode is just the area of the triangle in £ (x) plot, we
have
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Problem 10

10. J&B P3.72 (a,b). Work all 4 diode circuits (a — d). State whether each diode is
ON or OFF.

(a) ideal diode model

16kQ 625;-A
= 5V =43V =47V =5V
625;1A 16k
-7v -5V

D-OFF D = OFF

(b) constant voltage drop diode model with V,,, = 0.7 V

samA 16K
=-4.3V =423V = +7V V=-5V
58|;|A
-5V

D= OFF D = OFF





