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1. Find the following DC val ucY

(@ Ipiope

(b) Va3

(©) Vo1

(d) Vout

2. Draw the AC small-signal circuit

3. Findthe AC values:
(@) Find R.
(b) Find Royt.
(c) Find the overadl gain, Vo/V,y. State value as a numeric value.

4. What is the maximum value that the resistor R- = 4k at the collector of transistor Q5
be changed to and still keep the transistor active? Explain in detail how this resistor
changes the overall gain?
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1. Find the following DC values: D1
(€) Ipiope

f) V —>
Eg)) VOGf VIN | piobe D2
(h) Vout 7

2. Draw the AC small-
signal circuit =

3. Find the AC parameters:
@ rp
(b) gn for transistor Q4
(c) gnfor transistor Q5
(d) rq for the diodes

4. Find the values for R, and Rout.

5. Find the gain: (\\;Ll)
IN

6. Find the gain: (@)
IN

7. Find the total instantaneous output voltage Voui. Draw the input, V,, and the total

output (DC and AC) on the same graph vstime for 2 periods. Mark the maximum and

minimum peak values.

8. What is the maximum value that the resistor R-=1Kk at the collector of transistor Q5 be
changed to and still keep the transistor in saturation? Explain in detail how this resistor
changes the overal gain?
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Solve the circuit when n=1
VA, | :0, VBE:0.7V
a DCVaues:

+10V

Vout

+10V +10V ved '4|

§ 300 100

. Q3 _

§ 3K 10k Vd?‘( RL=1k

Vel I az Ve3 1

Vg2 5k ?o

4 a1 1k yep £ §

Velf 1 élk 1000u -10V

§ BNO 1

L"Bk 1040u
' -10v
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Vr=25mV, Vi=+1V, k' (W/L)=2mA/V?, b=100, ignore

I g1, lc1, lE1

ii. Ip2, le, I

iii. g3, Ics, le3

iv. Vg1, VE1, Vo

V. Ve,Ve, Vb2

Vi. Vg3, VE3, V3

b. ACVaues

i. Rin (do not include 100Kk)
ii. Rout (do not include RL)
i, Gain: Vouw/Vs
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Thevenin equivalenf at base of Q1: 5V = Vth and Rth=50k. The loop gives ‘ P‘
vyt 20
-5 +IB1(50k) + VBE+IE1(4.3k) = 0 {IEl=(Betat1)IB1} .- 15
\ei i If .‘ 06
IB1=4.3/(50k+434k) = § A 3¢ 29 =
IE1 = 101*8.9u = .3%9yy, : [
IC1=Beta * IB1 = , §%4v+ \ea g 99 o
vTe
VB1=5-1B1(50k) = H. 6V : : -
VEl =IE1(4.3k)= 3.9V 2 1:, (Vc\"103+_@m‘5)+ %qm,:_o
; 3K B "¢

6. HeV ) LoV 3.9V ¥ ACTIVE

Q2: VG2=VCl1=6.5 . i
Vs=ID2(1k) — 10 => ID2=1/2k’(W/L)(VGS-V’=1/2k’(W/L)(6.5 - ID2(1k)+10-1)* =155 = |2m, 221

ID2= ll_m=>’ (
V= Ve3= 10~ (12:03)500 2LV : TR
NO¥ . ¢ =
X, xS i =-3.5 V¢
St (&5~ (ot mbl 5 Vs xao
9% VB3=VD2=H O=+10 —(Ig-!'l?wbSoo —b ,];_(5%)411
=, 2 b3m T = 2-blwm
VE=IE3(5k)-10=3.3\/ Ble  Tp= 26.3A
Ve=10V 40
Sat=>{10> 4> 3.2%
(b)

Wt 4o Q2 Vot bf‘.lhﬁ

Rin=2809 ohm, Rout=infinity, ™ O\ \\Y\-CM %QJ\V\ d





