Exam-type Diode Circuit Examples

On an exam, | usually tell you what assumptions to make about the diodes, then you can show that you know how to
analyze the circuit and test those assumptions. Since everyone starts with the same assumptions, everyone should do
the same work.

Assume that diode D, is conducting and that diode D, is not conducting. D
1 LR, =2000
a) Find VR, Ir1, Ir3: Ip1: VRo based on these assumptions. 7 Vv 5 1
Do not recalculate if you find the assumptions are wrong. | A R |
D1 — R1
VRi= — Vip =3V J? J?
lR1 = p—
D +
lpa = 2| R, =100-Q
R3 | <7 VRt 2
'p1 = R3 - J?I R2
VR2® R3=400-Q
Solution:
| ‘:B [ =35mA D1 VR R 1:=200:Q
! 0.7V
V.. - 07V 46-35 IR1= — =3.5°'mA
in —
lpg = | o2 =4.6°MA 1.1-mA 200-Q
R3 R-. R R3
2T R3
|D1:|R3*|R1 |D1:11'mA e Vin1:3-V
lrR2 7R3
-+
\% =1 R \% =0.46-V D2 & R 5 :=100:Q
R2""R2™2 R2 =% 2 ’
3
REIN R
100-Q + 400-Q
V gp= 4.6:MA-100-Q =0.46+V
(circle one)
b) Was the assumption about D, correct? yes no

How do you know? (Specifically show a value which is or is not within a correct range.)

yes Ipp=11*mA >0

c) Was the assumption about D, correct? yes no

How do you know? (circle one)

yes  Vp,= V po=046:V <0.7V

d) Based on your answers to b) and c), which (if any) of the following was not correctly calculated in part a.

VR1 I R1 I R3 I D2 VR
(circle any number of answers)
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Vs
Assume that diode D, does NOT conduct. —= | |
|
Assume that diodes D, and D; DO conduct. I+
a) Stick with these assumptions even if your b Do/ le D2
answers come out absurd. Rq=25Q |1
Find the following: AVAW N : AWAN
V ooz RV R, =20Q
D1~ D1
%
'p2 = R3 -65Q
lye = !T- | g'=30-mA D
I b3
43mA+ 20mA=63-mA ¥ S 2V
— = ‘ | | 2.V
RNES 63~ 13- 35=15mA
D>
0.7V —— Jyls'mA
If I call this ground o 13V N
then | can use some W 13V - NN 2V
nodal voltages to help 07.V
solve this problem. R3=65Q . =35'mA 2V -07V _
R =13*mA
GND AN E— 2 Ry4
=
13-V
- == =20-mA _
o7y L Rg R 4 =100 Q§
+
| s= 30°mA T
| D3 =43*mA
0.7-V
ind: 1 yp =20mA + 1 o 27V =15+
Alternate way to find: | po:=20-mA + | g RL I po =15°mA
2
b) Based on the numbers above, was the assumption about D, correct? Circle one: yes no
How do you know? (Specifically show a value Vpi= 13>07V no
which is or is not within a correct range.)
c) Based on the numbers above, was the assumption about D, correct? Circle one: yes no
?
How do you know? (Show a value & range.) Ipp=15:mA > 0 yes
d) Based on the numbers above, was the assumption about D5 correct? Circle one: yes no
?
How do you know? (Show a value & range.) | p3=43-mA > 0 yes
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A voltage waveform (dotted line) is applied to the circuit shown. V5 =4V
Accurately draw the output waveform (V) you expect to see. ‘7
- . R, -10Q Vo
Label important times and voltage levels. | o
If diode doesn't conduct: | )

Vo =0 zener
Vin
4 R, =20Q

Positive half
. . . 0.7-V
Diode conducts at:  0.7-V input at time: m-lo-ms =0.7°ms
Maximum:

Ry 07V
R2
Vg =(10V - 0.7-V)—— = V=62V
Ri+R2
10V
1 ;

Negative half

Diode conducts at: -4-V input at time: 20-ms— f'(')—v-lo-ms =16°ms
Maximum: R, a4V .
l—“AH Vo (10V - 4v). 2 Vo=4V
R,+R
1 2
10-v R
1 2
7 7 12
Vo
10 v
/s
/
8
Vin/
6 // 4 6.2V
s /
4 / pd
s 7 /

/
16ms 7/
0 2 4 6 8 10 12 14/16 18 ,20 22 24 ms
0.7ms A /
/ P
/
—4 -4V
/
/
/
I v
e
| ~
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A voltage waveform (dotted line) is applied to the circuit shown. R, -60Q
Accurately draw the output waveform (v,) you expect to see. " T Vg,
Label important times and voltage levels.
C) LED ~~ R, =40-Q
Vin / |/
If diode doesn't conduct: - - —
R2
¢ Vg = in
R 1 + R 2
R2
10V =4V
Ri1+R
1 2
L €L L
R 1 +R 2 ) )
When: Vin =——— 2V in=95V at: 5-ms Diode begins to conduct
Ro
When diode conducts:
oVo = 2V
2N——
) i ) 12
10 v
/s
8
L/
6 Vin/
/
/
4 T4V
/ _ -
y /
2 / B Z 2V
4 v
e 5ms , "
2 4 6 0 12 14 16 —~20 22 24
B /// ms
7 Y
4 p
—a] /
/
l ’

p4
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