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Where: In the lab
When: During the first hour of the lab

Notes

Material:
@ everything from first 4 weeks of class

@ Resistors, capacitors, inductors, and transformers.
@ Kirchhoff’s laws

@ Complex impedances.
@ Thévenin’s theorem

e Source impedance and voltage
@ Voltage divider in various forms

@ Filters

Lab will follow the midterm.
You can skip design exercise preparation prior to the lab. However, at

the time of log book submission it must be fully done. Treat it as a
home work.
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Ideal diode

Notes

#‘

Anode Cathode

Reverse region Forward region
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Semiconductors and doping
Notes

Pure semiconductor
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Semiconductors and doping

Notes
Pure semiconductor ~ P-doped
Semiconductors and doping
Notes
Pure semiconductor ~ P-doped N-doped
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PN-junction
Notes

No bias
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PN-junction
Notes
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PN-junction
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Real diode
1

Anode

(V) = o (/"D — 1)

Typical parameters
@ saturation current
Io =1nA
@ thermal voltage
Vyp =K =
q
25.85 mV at 300 K

@ emission coefficient
n=1.2
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Real diode

Anode

(V) =l (eV/("VT) - 1)

Typical parameters
@ saturation current
Io =1nA
@ thermal voltage
V= KT —
T="q =
25.85 mV at 300 K

@ emission coefficient
n=1.2
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Simplified diode

Anode

Vpn diode P-N junction opening
voltage

@ Vpp=0.6V forSi

@ Vpn =03V forGe

A bit more realistic diode
(Rr > Rf)
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Reverse region

Forward region
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Diodes applications

Notes
@ Circuit Protection
@ Rectification
o current gate
e half wave rectifier
o full wave rectifier
o Power Supplies
@ Frequency manipulation
e Frequency multiplier
o Mixers
@ and more ...
e Voltage clamps
o light emitting diodes (LED)
o photo-diode
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Half-wave rectifier, current gate
Notes
Vo
Vo Vo [ ‘
-10 5 0 5 10
t
Vin(t) = Vo cos(wt)
Vou(t) -
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Full-wave rectifier: Vi, > Vg — Vour = | Vi
Notes
Why
max(Vout) = Vo —2V4 ?
-10 5 0 5 10
t
Vin(t) = Vo cos(wt)
Vour(t) e
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Full-wave rectifier filtered - power supply
Notes

Ripples size
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AV = vmaFV(t):/ Lot
0
I < Imax:VLRaX
t< T—_
- 2h,
v
-10 -5 0 5 10
t v,
Vin(t) = Vo cos(wt) max
i/ p— AV < spct,

Vou(t), €2 > C1
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Full-wave rectifier as Frequency doubler

Notes
Dawiwiwi
VARVALVARY
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Full-wave rectifier as Frequency doubler
Notes
NNV
VRVALVARY.
Eugeniy Mikhailov (W&M) Electronics 1 Lecture 05 12/13
Full-wave rectifier as Frequency doubler
Notes
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Full-wave rectifier as Frequency doubler
Notes

st Ee S,

Vinlt) = Vo cosfuot) ——
Voutle)

PPN P

JRVAVALVAVA R

Valt = Vo coslut) ——

Vo)
Vil = cosiBt)
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Full-wave rectifier as Frequency adder

Notes
Vin (t)=V1cos(et) ‘ ‘ R Vo
Vina(t)=Vzc0s(@yt) L
Voult) = V() = /VE(1) = v/ (Vi cos(ent) + Vo cos(cat))?
- \/Vf cos2(wyt) + 2V; V, cos(wy t) cos(wpt) + V2 cos?(wat)
Assuming Vi > V,
Vour(t) =~ \/V12 cos2(w1t) +2V4 Vo cos(wit) cos(wat) + W2eesfwrt)
V.
=~ V <cos(w1 t)+ 72 cos(wyt) COS(wzt))
1
~ V; (cos(wit) + Vs cos((w1 + wp)t) + cos((wr — w2)t)
V; 2
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Notes
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