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

NOTICE This document was Eranscribed 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.

Common-Bace Amplifier
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— Small input Resistance (opposite C-E)

/" normalde yiksek giris direnci isteriz sinyalin zayiflamamasi igin
— Moderate — High Output Resistance (C-€)
— High gain (C-E)

Common-Collector Amplifier (Emitter-Follower)
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Rin =2 (Re1lRe2) ll (rn+ (B + 1)(Rel R M10))

(Rsig 1 Re1/ Rg2) + r
Rout =2 rollRef ) =
p+1
Vout Ve (9m + 1/ra) R] Rsig = O (Assumption)
= v =
Vsig ~ Vm+ Vn (gm + 1/rr) e Vsig = Vi + Vr (9m + 1/rr) 722

Vout _ (9m + 1/rn) )22
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Her zaman

Voltage gain <1 (0,6 ~ 0,2 7)
current

High output gain
Input High Resistance
Low Output resistance

|

You can use as
Voltage buffer

— Use it at the last stage of ripple stage amplifier
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Mocfet
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Drain is positive
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Threshold Voltage (V1) — is the min value of vg¢
field effect!

effective [ overdrive voltage

Vov = Vas — Vi
oxide capacitance (Cox)

€ L
COX=?O:: mF/N\2 C=?

1Ql = Cox (W) voy inC
Applying a emall v

ip= (Cox WVOV) (%) A ? kontrol et

Small vpe

] w L
(eq 57 ip= [(HnCox) Vi Vov] vps in A

vps L | 11 | | |
ip (HmCox) (va)

Operation a¢ vy increaced

VaD = Vgs — VDS
— V ..

[ = 1

orijinal ¢gizim, s. 6

% Saturation Current formula

w
L

1
Ip = un Cox <(VG5'— Ve) — 2V0s> Vs |
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Cutoff Triode | Saturation
Vs < Ve Vas 2 Vr Vgs 2 V7
Vps < Vov Vps 2 Vov

Operation for vpc > Vyy

The p Channel MOSFET
V_(CT' e |V"—'P| — th <0
Vg& < |V,t_-l — Cutoff
Vez 2 |V
% v = Saturation
Vsp 2 Voy =
Ve 2 |V
<6 2 [Vl } Triode
Vsp < Vov
w
(NMOS) Ip = % tn Cox T (VOV)2
W
(PMOS) Ipy = Jup Cox - (Vov)?

w
if T Coxi Vov are equal = Ipy > Ipy because

Hn = Hp
electron
mobility

Quick Recap
The ip—vgs Characteristics:
In sat
= Ornek (Ex 5.3)
ID = 0,4 m#A
Vp=0,SV

wnCox = 100 WA/NZ L =1pum, W= 32 um

16
1
0,4 mA = = 0,1 mA ? (Vov)?

Vov = 0,5 «— (Vou)? = 0,25 — Vo, = +0,5
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f\VT
Ve = 0,5+ 0,2 Ve =-1,2
)25 =
— Ornek (Ex 5.5)
Vas 2 Ve Vps 2 Voy
S-0=21VV 0,124V? x Triode
w 1 v
Ip = HnCoxT (Vov - 2V05> Vs rpos = IL;
< 1mA/V2 (4 -0,05)0,1
Ip = 0,395 mA| Yos - 3530
Ip
— Ornek
Tk
500 kQ W
HnCox - = 0,25 MA/V2
Vi =2V
i =0 A=0 V4=20V
a ID: VGI VS; VD =7
2k
[or]. <. 7
1 w
Ip = = wnCox — (Vs — Vt)2
2 3
1
Ip=5 0,25 MA/NVZ (S — Ve — 2)2
1
Ip =5 0,25 MA/NVZ (3 = Ve)?
1 0,25 mA 3
Ip=|= |22t (3 |27
_ 1 0,25 m#A 2 1
Ip= V—2<q+4ID—6ID)
8Ip =9+ 43 - 61y

413 1415 +a =0

'Claude notu: muhtemelen (3 - 2_'[17)2 =a+ 4I£ —12Ip olmali; bu durumda denklem 4I£ — 20Ip+ 9 =0 olur.
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