
Design Domains, Modeling, Design Flows (Spiral), Hierarchy and Levels 
 
From CMOS VLSI Design Textbook – Weste and Harris – mainly digital VLSI 
 
 
 
 
 
 



From Rabaey et al CMOS VLSI textbook – mainly digital 
 

 
 



 
 

 



Digital vs.   Analog Abstraction Levels 
 
 
 Digital Information Processing   Analog Information Processing 
 
    SIGNAL DOMAIN 
 
Stochastic Signal Detection/Estimation Operations  ?              
 
Simple DSP filtering     Op amp filtering functions                  
 
Multiply and Accumulate and Registers  Combine Gilbert Cell + Op amps 
 
Large bitword multipliers    Innovative Circuit topologies 
 
Small bitword multipliers    Basic Gilbert Cell 
 
Large bitword adders     Innovative Op amp topologies 
 
Small bitword adders     Various types of Op amp circuits 
 
Single bit adders      ? 
 
Latches and Flip/Flops    ? some temporary poor storage 
 
Nands, Nors, XORs, Mux    Op Amps, Analog Mux 
 
Inverters      Op Amps 
 
    Function vs. Physical Behavior abstraction Stay in the physical domain 
 
Pull up with pull down transistor circuit behavior Ratio of load/driver transistors  
 
Transistor and Device equations   Transistor and Device equations 
 
 
 



Figure  Analog Abstraction Levels  - Razavi Analog CMOS 
 

 
 
 
Note that above at System Level, the behavioral modeling of the structure is typically 
similar to signal modeling.     For example, quantization modeling in data converters or 
angle modulation (eg. frequency or phase) in phase lock loops.



 
 
Figure   Digital Abstraction Levels  - Rabaey et al. 
 
 
High level digital hardware models stay in the data domain (register values) rather than 
the signal domain.    Signal domain models are handled in software algorithms (eg. DSP 
C code or HDL code) rather than in the hardware models as in analog.    This separation 
(partition, divide and conquer) of signal models from hardware models that exists in 
digital design, but does not exist in analog design, is one of the key advantages of a 
digital design approach and explains the ongoing trend of signal processing in the digital 
domain replacing signal processing in the analog domain. 
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	Function vs. Physical Behavior abstraction Stay in the physical domain

