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Figure 2: Transistor circuit
Task 1.a

Figure [1| shows two basic circuits. Find an expression for Iz and I¢.
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In saturation the transistor in Figure [2 has the following characteristics:

I
IBZEC
Vee =0.7V, Ver =02V
5 =100

Task 1.b

Find the expression for Iz and I¢.
Hmt VRX = VXX - VXE

Task 1.c

Show that the following equation ensures saturation

Vg — 0.7

Rp < BRp——————
B</f CVCC—O.Q

Task 1.d

Given the component values in Table (1, find Ig, I and an appropriate value for Rp

Component ‘ Value

Voo 5V
Vep 5V
Re 10k

Table 1: Component values

Task 1 Solution

Task 1.a Solution

Vi, = Vis — 0.7V
Viy _ Vep — 0.7V
Ry Ry

Iy =

VRC =Veec — 02V
Voo —02V
Rc Rc
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Task 1.b Solution

VRB = VBB - VBE
Vis _ Vep — 0.7V
Ry Ry

Vee = Voo — VBe
Vi Voo —02V

[~ =
“~ Re Rc
Task 1.c Solution
I
Ip > EC
Vpp — 0.7V _ regedy
Rp - B
Ve — 0.7V
BB BRe

Task 1.d Solution

5V —0.2V
le =5 — ~8WA
5V —0.7V
<2 " 1100-10k) =
Ry < oo 100 10k = 895030
= Rp = 80kQ
5V —-0.7V

Task 2
Task 2.a

Consider the circuit in Figure 3] What is Vpoyr if Viy is a DC power supply?
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Figure 3: Inverted amplifier
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Figure 4: Active low-pass filter

Task 2.b

Consider the circuit in Figure [d If Rg is removed, then

d 1

—Vour = — Vi

g;ouT RO

What is the equivalent equation if Rg is added?
Task 2.c
Using Viy = Vpe/*t, show that
Rg Vo :

V - Y Jwt

OUT = "R, 1+ jwCRs"

Task 2.d

Using Rg = Ry = 1kQ, C' = 1pF and V; = 10V, calculate Vo for each w as shown in Table 2]
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w Vour
10rads—!
100rads™!
1000 rads™!
10000rads™!
100000 rad s+

Table 2: Result table for Voyr

Task 2 Solution

Task 2.a Solution

On the amplifier we have that Vayprn- = Vayprne = 0V. This means that:
Iy = —Iour
Vin _ Vour
Ry Rg
Rs
=V = ——V,
ouT o IN

Task 2.b Solution

Ic + 1, +1p, =0

d Vr Vr
—CV, S L=0
gt R TR,
iV _ Vi B Vi,
dt °“" T T CRs  CR,
Task 2.c  Solution
Ity + Ioyr =0
Vin _ Vour
ZIN Zour
1 B 1 1 B 1 N 1 B Rg
ZOUT ZRC ZC RS ]w% 1+ jWORS
Vorr = Rs _ Vin
T Ri 1+ jwCRs
& Vb Jwt
R1 1+ jWCRS
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Task 3
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Figure 5: Inverting summer circuit

Task 3.a

Determine an equation for the output voltage Voyr in Figure [p| given that Ry = Ry = Rp = R. Is
the name of the circuit appropriate?

Task 3.b

Calculate the voltage on the negative and positive pin on the op amp, and the output voltage Vour,
given that V;, =6V, Vo =7V and R; = Ry = Rp = R = 1k

Task 3.c

What happens to the output voltage if Rp = 2R; = 2R,

Task 3 Solution

Task 3.a Solution

L+1,+1p=0
E_'_E__VOUT
R R R
Vour = —(Vi + Va)

Task 3.b Solution

Since the positive pin on the amplifier is connected to ground, then the voltage is 0 V. Since there is
a connection between the out pin and the negative pin, then the negative pin will also be the same
as the positive pin. The negative pin is therefore 0V

Vour is calculated from the previous formula, and is —13 V.

6
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Task 3.c Solution
Setting Ry = R and R, = Ry = 2R.

Il+[2+IF:O
E_'_E__VOUT
2R 2R R

Vi+V,
2

Vour = —
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