EE 105: Microelectronic Devices & Circuits
Lecture 11w: Diodes

Lecture 11: Diodes
+ Announcements:
* HW#4 online and due Friday via 6radescope
- Lab#2 continues this week
% Prelab is due at the beginning of lab
* Lab#3 next week
% Materials for Lab#3 will be online soon

* Lecture Topics:
% Semiconductor Currents
% Diode Operation
—Zero Bias
—Forward Bias
—Reverse Bias

* Last Time:
- Started looking into currents in semiconductors
* Now, continue with this ... ‘
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(7- 3 e~'s from B not enough to complete the
valence shell > leaves a hole, h*

(2)- h*=absence of e~ = hole
(3)- e can move into this h*, creating another h*

h*'s propogate this way under an applied
electric field, generating current

* The larger the concentration of acceptors N,, the
greater the number of h*'s available for current,
i.e., the better the conductor

p=*fie bt =Ny (on*]

+ Thus, we can convert a semiconductor to a
conductor by doping w/ donors (which generate an
e” cloud) or doping w/ acceptors (which generate a
h* cloud)

* n; = concentration of free e's in intrinsic (undoped)
Si = 1.45x10'° cm™* <= 4t rom dengoatue

* p = n = n; in intrinsic silicon

* As a rule of thumb, at any given location at
equilibrium, pn = n? = (1.45x1019)2

* If a region is doped predominantly one type (p or

n), then the carrier concentrations are as follows:
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