






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Transistors - Paulo Moreira

Introduction. 12. Bulk effect. 0. 100. 200. 300. 400. 500. 600. 0. 0.5. 1. 1.5. 2. 2.5. Vgs [V]. Ids. [uA. ] L = 24um, W = 48um, Vbs = 1. L = 24um, W = 48um, Vbs = -1V. 

















 Télécharger le PDF 






 2MB taille
 2 téléchargements
 329 vues






 commentaire





 Report
























Outline • Introduction • Transistors



– DC behaviour – MOSFET capacitances – MOSFET model



• • • • • • • •



The CMOS inverter Technology Scaling Gates Sequential circuits Storage elements Phase-Locked Loops Example



Paulo Moreira



Introduction



1



“Making Logic” •



Logic circuit “ingredients”: – – – –



• •



Power source Switches Inversion Power gain



Power always comes from some form of external EMF generator. NMOS and PMOS transistors: – Can perform the last three functions – They are the building blocks of CMOS technologies!
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Silicon switches: the NMOS



Boron



Arsenic & Phosphorous Channel doping: • 0.13 µm technology • ~1017 atoms/cm3 Paulo Moreira
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Silicon switches: the NMOS Above silicon: • Thin oxide (SiO2) under the gate areas; • Thick oxide everywhere else;
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Silicon switches: the PMOS
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MOSFET equations •



Cut-off region:



•



Linear region:



I ds = 0



for



(1)



Vgs − VT < 0



2  V  I ds = µ ⋅ Cox ⋅ ⋅  Vgs − VT ⋅ Vds − ds  ⋅ (1 + λ ⋅ Vds ) for 0 < Vds < Vgs − VT (2) 2  L   



(



W



•



Saturation: I ds =



•



µ ⋅ Cox W



Oxide capacitance Cox =



•



)



2



εox



⋅



L



(



F/m



t ox Process “transconductance” µ ⋅ εox µ ⋅ Cox = t ox
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(



⋅ Vgs − VT 2



)



)



2



⋅ (1 + λ ⋅ Vds ) for Vds > Vgs − VT (3)



0.24µm process



(A / V ) 2
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MOS output characteristics •



•



•



Linear region: VdsVgs-VT – Voltage controlled current source Curves deviate from the ideal current source behavior due to: – Channel modulation effects
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MOS output characteristics L = 240nm, W = 480nm



250 Vgs Vgs Vgs Vgs



Ids [uA]
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MOS output characteristics L = 24um, W = 48um



400 Vgs Vgs Vgs Vgs



350



Ids [uA]



300



= = = =



0.7V ( 0 ⇒ strong inversion for:



V=VT0



V=0



– Gate oxide thickness – Doping levels – Source-to-bulk voltage



p+



n+



n+



– surface potential > -2φF



– surface potential > -2φF + Vsb



p+
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n+
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Bulk effect 600 W = 24µm L =L =48µm 24um, W = 48um, Vbs = 1



500



L = 24um, W = 48um, Vbs = -1V Vsb = 0V



Vsb = 1 V



Ids [uA]
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Weak inversion • • •



Is Id=0 when Vgs 
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