ECE 320 - Final pt1. Name

Semionductors & Diodes. March 22, 2018

1 a) What is the difference between an n-type and a p-type semiconductor?

P-type  Shde T Ho—

1 ®) Why current flow from p to n in a diode but not n to p?
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2) The VI characteristics of a diode are given below. Determine the operating point using load-line
analysis:

Load Line Vd: Id
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3» Determine the voltages and currents for the following circuit. Asume ideal silicon diodes where
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4) For the following half-wave AC to DC converter, determine R, L, and C so that

The average current to the load (R) is 100mA
The ripple at V1 is 3Vpp, and
The ripple at V2 is 1Vpp.

R C
Current = 100mA (DC) V1(AC) = 3Vpp

V2(AC) = 1Vpp
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5» Metermine the voltages for the following Buck converter. Assume ideal silicon diodes (V= 0.7V)

V1 \
V1 (max) Vipp (AC) V2(avg) (DC) V2pp (AC)
- H P . X 5 = § 7
AOV 20. 70 | 1S.86U 664N pp

1kHz (6280 rad/sec)

80% on
zw v2
' 80uF
oov  * i - 10
- Wéj 199 s
g N VIt
- “%%\g Mé:%“?g%
%ém 2 L8220 t.A (=) =[S 56l

EXTRICTEY

P ——— e ) é /Z’{:’;% ?U 5 {f:}
) ] < !
égg%’g ~4 Lq14) *(g £2.%)

.6 EH N



6) Determine the voltage and currents for the following max / min circuit

11 |2 13 14 5 5
+12V
E Wﬂ@@
{iOk
AT qav = y By m C
10VO= ¢ p— orv
B l a@) D
4V > B,
irg A3t 6.3mB V/ -

Bonus! Coal has an energy return of 80:1 (for every kWh of energy you put into mining coal, you get
80 kWh of energy back). What is the energy return of Alberta Tar Sands?
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