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!

UYARI Bu belge, el yazısִ ders notlarından Claude (Anthropic) yardımıyla dijitale aktarılmıştır.
Yardımcı kaynak olarak hazırlanmıştır; hata veya eksik içerebilir. Lütfen orijinal notları ve ders
kaynaklarınִ esas alִn.
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.

Common-Base Amplifier
orj. s. 1

orijinal çizim, s. 1

T model
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Vout
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αie
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vsig
← Rin

RC RL

Rout

VA =∞
ro =∞

Rin = re
Rout = RC

Av = ? = vout
vsig

vout
vsig

= –α · ie (RC //RL)
–ie (Rsig + re)

= α (RC //RL)
Rsig + re

⇒ if Rsig ≪ re ignore Rsig⇒ gm (RC //RL)
[
re = 1

gm

]
orj. s. 2

– Small input Resistance (opposite C-E)↗ normalde yüksek giriş direnci isteriz sinyalin zayıflamaması için
– Moderate – High Output Resistance (C-E)
– High gain (C-E)

Common-Collector Amplifier (Emitter-Follower)

orijinal çizim, s. 2
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DC

orijinal çizim, s. 2

AC ?A ≠∞

orijinal çizim, s. 2

orj. s. 3

orijinal çizim, s. 3

Rin = ? (RB1 //RB2) //
(
rπ + (β + 1)(RE //RL // ro)

)
Rout = ? ro //RE //

((Rsig //RB1 //RB2) + rπ
β + 1

)

Vout
Vsig

= Vπ (gm + 1/rπ)R′L
Vπ + Vπ (gm + 1/rπ)R′L

⇒ Rsig = 0 (Assumption)
Vsig = Vπ + Vπ (gm + 1/rπ)R′L

Av = Vout
Vsig

= (gm + 1/rπ)R′L
1 + (gm + 1/rπ)R′L

Her zaman

– Voltage gain < 1 (0,6 ∼ 0, ?7 )

– High
current
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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Vsig

Av > 100 Av 50
Av ≈ 1
? (AI ⇒)

10Ω

Mosfet
orj. s. 4

orijinal çizim, s. 4

Drain is positive

5.1.3 Creating a channel for current Flow

orijinal çizim, s. 4

...
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Threshold Voltage (VT) – is the min value of vGS
field effect!

orj. s. 5 effective / overdrive voltage
vOV = vGS – Vt

oxide capacitance (Cox)
Cox =

εox
tox

in F/m2 C = εA
d

|Q| = Cox (WL) vOV in C

Applying a small vDS
iD =

(
CoxWvOV

) (µn vDS
L

)
A ? kontrol et

...
Small vDS

(eq 5.7) iD =
[
(µnCox)

W
L vOV

]
vDS in A

(eq 5.8a) rDS = vDS
iD

= 1
(µnCox)

(
W
L
) · · ·

Operation as vDS increased
vGD = vGS – vDS→ v …

orj. s. 6

orijinal çizim, s. 6

⋆ Saturation Current formula

ID = 1
2

k′n︷ ︸︸ ︷
µn Cox

W
L︸ ︷︷ ︸

kn

(VGS – Vt)2

ID = µn Cox
W
L

(
(VGS – Vt) –

1
2VDS

)
VDS
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Cutoff Triode Saturation
VGS < Vt VGS ≥ VT

VDS < VOV
VGS ≥ VT
VDS ≥ VOV

Operation for vDS ≫ VOV
...

The p Channel MOSFET
VSG ≥ |Vtp| → Vtp < 0
VSG < |Vt| → Cutoff

orj. s. 7

VSG ≥ |VT| ⇒ Saturation
VSD ≥ VOV ⇒
VSG ≥ |Vt| }

Triode
VSD < VOV

(NMOS) ID1 = 1
2 µn Cox

W
L (VOV)2

(PMOS) ID2 = 1
2 µp Cox

W
L (VOV)2

if WL , Cox, VOV are equal ⇒ ID1 > ID2 because

µn↑
electron
mobility

> µp

Quick Recap
The iD–vGS Characteristics:

In sat
Örnek (Ex 5.3)

ID = 0,4 mA
VD = 0,5 V
µnCox = 100 µA/V2 L = 1 µm, W = 32 µm

0,4 mA = 1
2 0,1 mA

 16
⧸32
1

 (Vov)2

Vov = 0,5 ← (Vov)2 = 0,25 → Vov = +0,5
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orj. s. 8

VGS = 0,5 +
↷VT
0,7 VS = –1,2

RS =
...
Örnek (Ex 5.5)

VGS ≥ Vt VDS ≥ Vov
5 – 0 ≥ 1 V ✓ 0,1 ≥ 4 V ? × Triode

ID = µnCox
W
L

(
Vov –

1
2VDS

)
VDS rDS = VDS

ID
↪→ 1 mA/V2 (4 – 0,05)0,1

ID = 0,395 mA VDS
ID

= 253 Ω

Örnek

1 k
500kΩ

5 V

2k

IG = 0
VG = 5 V

µnCox
W
L = 0,25 mA/V2

Vtn = 2 V
λ = 0 VA = ?0V
ID, VG, VS, VD = ?

orj. s. 9

ID = 1
2 µnCox

W
L (VGS – Vt)2

ID = 1
2 0,25 mA/V2 (5 – VS – 2)2

ID = 1
2 0,25 mA/V2 (3 – VS)2

ID = 1
2

0,25 mA
V2

(3 – 2ID)2

ID = 1
2

0,25 mA
V2

(
9 + 4I2D – 6ID

)
1

8ID = 9 + 4I2D – 6ID
4I2D – 14ID + 9 = 0

1Claude notu: muhtemelen (3 – 2ID)2 = 9 + 4I2D – 12ID olmalִ; bu durumda denklem 4I2D – 20ID + 9 = 0 olur.
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