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UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.
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orijinal gizim, s. 1

= Ornek
Analyze the circuit at left. Assume B = 100, V4 = 100 V. Calculate the voltage gain (VOUt>,

Vin
Rin, and Roye

« Determine the type of amplifier
— Common-Emitter (Use  model)

| @DC

16V
L
3\ — 469[‘}1‘;”

e

orijinal ¢gizim, s. 1

—~3V+100kQIg+0,2=0
100kQIg= 2,3V

Ig = P3pA
Ic = 2,32 mA
Ic = 2,3mA
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orijinal gizim, s. 1

Veg 2 0,4 (for linear)!

100V
= ~ O
ro 23 mA 43,5k
I, 2,3mA
= =22"" - q2ms
9m = T 25 my i
2?26 mV
=t ~ 11,202
e~ 7332
rre =113 kQ =B+ Nre

100 kQ

B

Vout
+
Rin Vin 1,13 kQ Vo 42 mS vy 43,5kQ 3kQ
Ej

R, = 100 + 1,13

Rout = Yo || R
=101,13 kQ

Rout ® 2,8 kQ

Voot = —2,8kQ X 92 mS vy
- Vip X113k

T 101,3kQ
(ok: vy ifadesi Vo denkleminin sonundaki vi'ye yerlestiriliyor)

—-252,6 v, - 1,13k
Voue = LT = 2,68 V3
out 101,3k Al

TClaude notu: muhtemelen Veg 2 —0,4 V olmal.
2Claude notu: pay 26 mV ise 262,32 = 11,2 Q olur; 25 mV ile = 10,8 Q cikard.
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3/15



Elektronit T Uyguloama. dersi: BT ve MOSFET devre analizi

304

-

orijinal gizim, s. 2
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Lia 4?(76,56 k3 \Lkuu)

orijinal gizim, s. 2

=120 Va = oo C-€ with Rg (T model)

DC
_20+4720kIg+ 0,2 +121-0,56kIz =0
Iz = 0,035 mA
I = 4,3 mA
Ie = 4,34 mA

Ve=20-2,2kQ x 4,3mA =10,54

3Claude notu: 252,6 - 1,13/101,13 ~ 2,88 oldugundan muhtemelen —2,38 V/V olmal.
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_ 25mV
4,34 mA
4,3

Im = 55 1722 mS

ro = 00

=576Q

£ vou\’l‘

Llin
\
1Hm g -

 Joe,
5/ e S/j yn

Lia
1-9,65 b >

orijinal gizim, s. 3

Rin = 420kQ || (121)(565,26 Q) Rout = 2,2 kQ
68,4kQ
Rin = 59,8 kQ

Vout = —=1722mS - 2,2 kQ vy

Vin
= x 5,26
Y=t

Voot = —378,8 Vi, X 0,01
Yout  _3,784 [V/V]

Vin

Soru_

Rins Rover Av (VO‘” > CB Amplifier
Vsig

Clavde ile dijitallestirildi - hata igerebilir / Digitised with Claude - may contain errors 5/ 15



Elektronit T Uyguloama. dersi: BT ve MOSFET devre analizi

orijinal ¢gizim, s. 4

I; = TmA
V= 25mV
re >~ 25Q
re~ 2,5kQ
Tm#A
"~ 25mV

=40 mS

orijinal gizim, s. 4

Rip = re = 25Q
Rout = 8kQ
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Vout = =3,072kQ « - /g

= s
€7 5025kQ
Vout  3,07-0,99
= ~ 0,6 [V
Veig 5,025 [vrv]
ot ¢ 5)
Soru
/\\/(L
9 ~
M {Qﬁﬁ —
|
11 |
Gn S 205

St r® 2 9 ~n

\/4
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orijinal gizim, s. 5

B=100 V4=100V

25mV _

= =50
< SmA
re = 0,5kQ
SmA
Im = STy 200 ms
100V
= ———=20kQ
o Sma

Clavde ile dijitallestirildi - hata igerebilir / Digitised with Claude - may contain errors 7/ 15



Elektronit T Uyguloama. dersi: BT ve MOSFET devre analizi

orijinal gizim, s. 5

Rin = 40kQ || (0,5kQ +101kQ)

Rin = 28,5k
(10kQ || 40kQ) + 0,5kQ
Rout =
B +1
Roye = 80 Q

V.
Voot = (O-gk + 200 mS vﬂ> Tk

=2vg+ 200 vy
=202vg
)25,'3 =0ise = Vsig = Vr + Vout

Vout _ 202 vg

——=— =099 |V
Vsig 203 vg [viv]
Rsjg = 10 kQ
10 kQ X
Vsig 28,5kQ
28,5
X = 385 Vsig ® 0,74 vgig
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Ve = Vx = Vout

vre = 0,74 Vsig — 202 vy
203 vy = 0,74 vgjg
Vsig = 273,4vn

Vout _ 202vg

T Viig 2743 vn

~ 0,234 [V/V]

Ornek
Design the circuit given below to obtain a current of 80 pA. Find the value of Rp and Vp. Let
the NMOS have Vi = 0,6V, u,Cox = 200 pA/Vz, L =0,8pum, W= 4apum. Neglect channel
length modulation.

~3Y
- ]ia.[rp - fQuly
[ /

Otoéine‘}(ik

com

(

orijinal gizim, s. 6

w
Ip = %Hmcoxf (Vs - VT)2

a
BOUA = 1 - 200 pAN? - 5 (Vou)?
160
500 (Vov)? = 0,16
v 0,4 N —0,4 (kirmiziyla gizilmis)

VCT'_g—VTz 0,4V
Vs =0,4V+0,6V =1V
Ve =1V + Ve =1V

VG’—‘VD:TV
3-1
Ry = |———
D~ g0.10-6
22— 2108

el ey ol 21 0
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Sat
Vs 2 V1
Vps 2 Vgs — VT

XOA ®Q 6 Qb S J
7oV 1 jL
Ry Tdentiol to &

orijinal gizim, s. 7

Im = &0 pA
Vm =7
Ipz =2

Ip = % nCox — (V&m vr)?

Ipo = 2 nCox — (V&SZ - VT)
Ipi=Ipy = 80 pA

(Llk iki satirda %u,,COXVTV carpani gizilmis; Vegr ve Vgeo daire igine alinmis.)

Ruin = R = Rmax

Vr=0,6V
3-0/6
V =2Vt Sat '~ =30kQ
a=1 80 pA ¢
3-2
Sat Vpg 2 \/Gg— VT 12 SkQ

B0 phA
VD:VG—VT
VG:VD+VT:2V

Viee & Ve
Vps € Vgs = V7| . i
triode

Vps 2 Vgs — V7 ¢ SA
VCT'S?‘ VT iv,_/
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Vge < VT } cutoff

Ornek
Design the circuit to obtain a drain voltage of 0,1V. What is the effective resistance between
drain and source at this point V1 =1V and %u,,,COXVT'/ = TmA/N2.

oV N
Yo
o J
o4V
orijinal gizim, s. 8
Ve < Ve — V7 0, <5V } triode

(Ilk ifadenin altinda dalgali gizgi ve “X” isareti var,)

w V.
Ip = Uncoxf <V&s -Vr- %) Vps

Vps _ T 1=
T = rps = rx
1000
~1250
2,9

Rp'yi bul =2
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Soru
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orijinal gizim, s. 8
wED|
T Ornek

V7l = 2V, unCox = 12S WANZ, W = dpum, L = Tum

« Perform DC analysis, calculate small signal params

. Estimate the voltage gain [VOUt], Riny Rout
sig

V4 =50V

DC: Ip = JunCox ¥ (Vs — V)2
Swall signal:  ro = VafIp
Im = 2Ip/Voy

A6 v A
S5k

s

s

19071

’loof’le3

orijinal gizim, s. 9

Vig =SV Ry =50kQ*
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Elektronik T
) 5V 10V
S4&.
'
V, 30k 3
™
e
orijinal gizim, s. 9
Ip= %anoxva (Vs — VT)2
Vg =5V Ip= %125 uAN? - 4 (5 - Ip - 2)?
Vg =1Ip Ip = 250 puAN? (S —Ip - 2)?
Ip=1mA
SO
o = TA =50kQ
2 x TmA
g/VI = T gm = 1N\S
wo{/ +o V\vw(’
i \fjs @ 9~Vagy ?50&,37, 54 s
( Koo b
Win = %0 flej
orijinal gizim, s. 10
Root =5 || SOKQ = 4,54 kQ
_ Vsig® soMmQ L
Vo= T gpq T Ve
Vsi
Voot = —(S0kQ || SkQ || 10 kQ) -TmS - vgi-
-3,12kQ
Yout | 310 v
Vsig '

4Claude notu: 100 MQ || 100 MQ = 50 MQ oldugundan muhtemelen SO MQ olmali.
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orijinal gizim, s. 10

1= Ornek
Ve =15V

nCox

a) DC analysis

w
T = 1mA/N2 Val = 00

b) Draw small signal equivalent circuit
o) Calculate gain, Rj,, Rout

Ip = 0,5 mA

Common-Gate (T model)

Vp = 2,5V
Vg =0V
0,SmA = %TN\A/\/2 (Vov)2
Vov =1V
Vac - Vr=1V
0—Ve—-15=1V Ve=—-2,5V
Vps 2 Voy

SVz21V V Sat

ro = 00

2Ip  2-0,5mA
QM: =

Vov 1V
Im = 1TmS
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— 18t
W I5en 315

2 g bz

Elektronit T

orijinal gizim, s. 11

Vout = —7,5kQ - 1TmS vy

= —-?25vg
Vsig ® Vit
VOUf = _?,S [V/\/]

Vsig
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