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Key Points 

•  Target yield: >99.9999% 

•  Clean + Gold Contaminated Process Flows 

•  Total flow time: <5 days 

•  Depletion mode logic (NMOS) 

•  SNF Standard Cell Library 

•  Digital logic cells (inv, nand2, nor2, etc.) 

•  Simple analog amplifiers 
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What is a transistor? 
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For CMOS processing, we need both 
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CMOS-LOCOS (EE410) 
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Process CMOS-LOCOS 
Implanta-on	 4	
Photolithography	Layers	 7	
Deposi-on	 4	
Furnace	(Oxida-on	+	Anneal)	 4	
Contact	Hole	Etch	 1	



Or, we can do something like… 
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NMOS-Depletion (new EE410) 
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Process CMOS-LOCOS NMOS-Depletion 
Implanta-on	 4	 3	
Photolithography	Layers	 7	 5	
Deposi-on	 4	 1	
Furnace	(Oxida-on	+	Anneal)	 4	 1	
Contact	Hole	Etch	 1	 1	

Main advantage of NMOS-Depletion mode: 
 
Due to the simplified silicon process, 
EE410 students gain hands-on fabrication 
experience. 



NMOS-Depletion Process Flow 

Thermal	Oxida9on	



Transistor1	with	lower	VT	

Transistor2	with	higher	VT	

High	VT	well	implant	



Isola9on	P+	implant	
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S/D	N+	implant	



Anneal	



Etch	Contact	Hole	



FINAL DEVICE STRUCTURE 

Metal	Deposi9on	
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Test Structures 

•  Contact chains (M1-M2) 

•  Continuity Structures 

•  Isolation Structures 
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Transistor Sweep 

•  Transistor standard cell 

•  Sweep sizing + doping  

•  high + low Vt for depletion mode logic 
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Logic 

•  Inverters, NANDs, NORs, etc. 

•  Sweep sizing + fanin 



18	

Complex Logic 
•  Sequential logic: dlatch 

•  Ring oscillators (5, 7, 9, 13, etc. stages) 
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Decoder 
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Full Layout 
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Example Standard Cell Design 
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Sample Experimental Results 



1/f noise measurement 
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fCO	~	2	kHz	

VDS = 50 mV 
VGS = 3V 
W = 12 um 
L = 1 um 



1/f noise measurement 
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fCO ~ 2 kHz 
gm ~ 8.7087e-06 S 
T ~ 300 K 
k ~ 1.38e-23 J/K 
Cox ~ 0.0012 F/m2 
ϒ ~ 2/3 
W ~ 12 um 
L ~ 1 um 

à	Kf	~	0.365×10-25	V2F	


