GTU - Elektronit Mihendichsi

Elektronik Elemanlar
MOSFET: kanal, i-v karakteristii, ¢ahgma bélgeleri (c. 41-46)

Orijinal not: Elektronik-elemanlar-notlarim.pdf

UYARI  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.

orijinal gizim, s. 41

orijinal gizim, s. 41

Vs — V1 = Voy — overdrive
|Ql = Cox (WL) - Vou

Cox = Oxide capacitance of the device

Cox = =2 (eox: elektriksel 7 gecirgenik))

('-OX ”””””””””””””
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Elektronik Elemanlar MOSFET: kanal, i-v karakteristigi, galigma bilgeleri (c. 41-46)

= eox = (3,9)(e0) = (3,9)(8,354 x 10712) = 3,45 x 10~ F/m
N——

Er
3,45 x 107" =L
Cox = Tax10-9 8,6 x 1072 F/m
L =018 um W=0,72 um

C=CoxW-L=(86)0,18)(0,22)=11fF (f=10"1)

APPﬁV' hg gome Vpg

orijinal gizim, s. 41

Vs
& ===
el = 2

Elektron drift velocity = py Vos

mobility 8

w

o= wCo (7)) Vou |ves
process ¢ Overdrive
transconductance #SPeCt  yoltage

parameter ratio

Vov = Vgs — Vi

Deep triode Region
Vps < 2Vov

9ps =HnCox< )Vov

conductance

~IS =l

5 WICOX< )(VGS— VTH)

i 1

1
w
9ps anox<f) Vov

I'ng =
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Elektronik Elemanlar MOSFET: kanal, i-v karakteristigi, galigma bilgeleri (c. 41-46)

Vas3

slope = gps = knVov

Vas2
Vast = Vin + Von

Vg

kf,, = unCox

w
kp = UnCoxT =B

orijinal gizim, s. 42

orijinal gizim, s. 42
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Elektronik Elemanlar MOSFET: kanal, i-v karakteristigi, galigma bilgeleri (c. 41-46)

1

0= () o ves- 3

ip = k:,, (%/) [(Vﬁg — VTH)VDS — %V%S] — [ﬁ:ade)

orijinal ¢gizim, s. 43

orijinal ¢gizim, s. 43
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Elektronik Elemanlar MOSFET: kanal, i-v karakteristigi, galigma bilgeleri (c. 41-46)

orijinal gizim, s. 43

1w
ip = 5/4. (f)(‘/&s — V)2

orijinal gizim, s. 43

(50V) ¢ Va=4

e 1 W
D = Skn (f)(‘/&s — Vr)? (1 + Avpg)
Not (sag Ustte, ok ile (1+ Avpc) terimine isaret ediyor): “Channel length modulation (kanal boyu

modilasyonu)”!

Aip
i Triode Saturation
X  ——
Deep |
triodes
Vs

1 w
ip = ak; <T) (Vgs — V)2 — caturation

Satirlarin sonu 43. sayfa fotografinda kesilmis; devami 44. sayfa fotografinin sol kenarinda kismen gdriliyor.
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Elektronik Elemanlar MOSFET: kanal, i-v karakteristigi, ¢aligma bélgeleri (c. 41-46)

+= Ornek 5.1
Loin = 0,4 pm
o = 450 c?/V - s

@) Find Cox and k),

tox = 8 nm
VTH = O,? V

w g
b) T = o 8“::\/\ — Vov, Vgs, Vpsmin — needed to operate the transistor in the sat. region —
Ip = 100 wh

o) (b) deki transistor igin Vo ve Vge gerilimlerini hesaplayiniz
— 1000 Q Resistor

Cé’zt'im: a) Cox |= ? —  eox=€&r-€o (g 39 for SiOy; €p: 8,85 - 10712 F/m)
ox
3,45.107" 3l |- 9
=2 T~ =432x10"° F/m< = 4,32 fF/lum
I / /u
k' = wnCox = (450 cm?/V - )(4,32 fF/um?)
L Q F
=194 x107° F/V.- c= s 1
Als T 4 e V.s
=194 pA/N?
Q _I-s I
T Vs Vs V2
Q dq
I=— 4— =
s — dt /
b) Sat
i T 2
Ip = 5kn(Vov)
1 g 5
100 = = x 194 x — (V,
VOV = 0,32 Vv
V@g =Vt Voyr =102V
0,7 0,32
x Sat: Vpe 2 Voy Vps 2 Vgs — Vry satlrasyon igin
¢) Transistor in deep triode region
1 . VOV =052V
Yo T =
w =
1000 Q4! ' Vv Vgs = 1,22V

* Sat — ros
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Elektronik Elemanlar MOSFET: kanal, i-v karakteristigi, galigma bilgeleri (c. 41-46)

orijinal gizim, s. 45

pmos + nmos — cmos — {? complementary: mos

orijinal gizim, s. 45

orijinal ¢gizim, s. 45
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Elektronik Elemanlar MOSFET: kanal, i-v karakteristigi, galigma bilgeleri (c. 41-46)

x Table 5.1 (266)

orijinal gizim, s. 45

Ves = Vi + Voy — a channel is induced — triode or saturation

Triode Region Saturation Region?
Vas > Vru Vas < Vry
Vps < Vov Vos 2 Vov
Ip =k, (VTV) (Vov— %VDs) Vps Ip = Yk, (VTV)(VGS‘ Vr)?
*Clavde notu: ilk kosul muhtemelen Ve 2 Vi olmali.

Vbs = Vs — VTH
Vp — V_g'—'-' V&— Vg— VTH
VT = Ve — Vo

Ve = Vo

orijinal ¢izim, s. 46
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