+¢sV
11 obiode /g 64 VazTV  Va s Vo (-3V)

(VR
; Wron,} &S S‘ua«{ﬂ»‘q 90, oA ode 'S o
[

£ v o

7 If oe ison '
E‘laWalvdf bl
(01
V.

—(~§V
3 - I = .9__(___)_ = ImA o i
~Y § 1012 /
= - = - s
V=Va = Vb= -sy -V
+ sV
>, H oo i< Vas
T 3 ‘H‘f a= Ty Ve > Vi, , S0 as¢ wnlany,  holde
(ol '
iyl Sinte pldole /¢ ot 1=p
. +
) Vo= vi= G/
Vb o
sV d =
3 V:— ; 1+ Liode s off Vo ==K \/ Ve 7(/0\) osgumPling Lnvediof
So otude (SN .
Ve
-'—
[okL % I G = =
£ b il je A otz Ve =T/
65V 3
4 —rs\’/ﬂ_ 14 dbiodde (s OHf Va=-5V U <Vc SO, ascamin hold
\&’/_J/ 1
1l=0
V
[ok; Va: =TV !




A symmetrical square wave of 6-V peak-to-peak amplitude and zero average 1s

applied to the circuit below, which has an ideal diode:

v, 100 Q )

(a) What 1s the peak output voltage that results?
(b) What is the average output voltage that results?
(¢) What is the peak diode current?

(d) What 1s the average diode current?

(e) What 1s the maximum reverse voltage across the diode?



Solutions:




The diode shown in Figure 1a can be represented by the model of Figure 1b, with V7= 0.7V.

Assuming that the diode operates as a 0.7V voltage source, and solve for the node voltages v, and v,.

Find diode current /p. Are the results consistent with the model? Provide your reasoning?

40002

Wy

-7 | P

5V
V, i
1
Figure la Figure 1b
Solutions:
Answer:

The supernode enclosing the Vi :

U1_5+U1+U2'—5+U2_
200 100~ 400 ' 200

O

Solve (1)&(2),

v;=1.9V & v,=1.2V

As ip 1s negative, the diode operation is inconsistent with the mode.



7.

Design a half-wave rectifier power supply to deliver an average voltage of 9V with a peak-to-peak
ripple of 2 V to a load. The average load current is 100mA. Assume that ideal diodes and 60 Hz ac
voltage sources of any amplitudes needed are available. Draw the circuit diagram for your design.

Specify the values of all components used.

The output voltage waveform is:

Vo {&hf*J" BN
YW\

\&mfﬂ.qv 2V

>4

The peak voltage is approximately 10 V. Assuming an ideal diode, the ac source
must have a peak voltage of 10 V. The circuit is:

ﬁ -
/0cso ok Cj]f | Lﬁff 905

Whel‘e RL = Vave/IL: 9/01 = 9OQ

The capacitance required is C = I";—T
C= 0.1(1/60)

= F
> 833y
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