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PNP & PMOS

E Vec > VeC.sat = ACTIVE
IB i IE
Bo—— Vegg = 0.7 V
l IC Ic = OIp
Ir = I I
C E c+1Ip
S Vsp > Vov = ACTIVE
Je j
Go— °B Vov = VsG — |Vip|
—ll ID IG p— 0
k. W
_ Kp 2
D ID — ? f oV

ECEN 326 Electronic Circuits - Aydin I. Karsilayan - Introduction

DC



NPN & NMOS Small-signal T model, ro = oo
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PNP & PMOS Small-signal T model, ro = oo
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BJT Node Resistances

AC, ro = o©
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BJT Amplifiers AC, ro = o0
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MOS Node Resistances
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MOS Amplifiers

AC, ro = o©
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NPN Small-signal @ model
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PNP Small-signal © model

+
'm<~ Veb OmVeb I'o
B - - °C
I Ilc

Ic VA
—_ fra —
9m Vo o I
KT
— —IB V1 = —
Im q

ECEN 326 Electronic Circuits - Aydin I. Karsilayan - Introduction 10



NMOS Small-signal = model
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PMOS Small-signal = model
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Two-Port Modeling of Amplifiers
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Two-Port Modeling of Amplifiers Multistage
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Two-Port Modeling of Amplifiers Multistage

ECEN 326 Electronic Circuits - Aydin I. Karsilayan - Introduction 16



Two-Port Modeling of Amplifiers Multistage

ECEN 326 Electronic Circuits - Aydin I. Karsilayan - Introduction 17



Two-Port Modeling of Amplifiers Multistage
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BJT Node Resistances AC
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BJT Amplifiers

AC

Calculation of Gm and Rp is not necessary if ro iS grounded,
since it can be combined with either Rg or Rc.
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BJT Amplifiers
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MOS Node Resistances
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MOS Amplifiers AC

Calculation of Gm and Rp is not necessary if ro iS grounded,
since it can be combined with either Rp or Rg.
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MOS Amplifiers
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