
 
Subsystems are building blocks to compose larger systems. 
  
 



Architectural Issues 

Guidelines may be 
set out as follows: 
 l. Define the requirements (properly and carefully)' 
2. Partition the overall architecture into appropriate subsystems. 
3. Consider communication paths carefully in order to develop    
     sensible interrelationships between subsystems. 
4. Draw a floor plan of how the system is to map onto the silicon  
     (and alternate between 2, 3 and 4 as necessary). 
5. Aim for regular structures so that design is largely a matter of  
    replication. 
6. Draw suitable (stick or symbolic) diagrams of the leaf-cells of  
     the subsystems. 
7. Convert each cell to a layout. 
8. Carefully and thoroughly carry out a design rule check on each  
     cell. 
9. Simulate the performance of each cell/subsystem' 



The whole design process will be greatly assisted if considerable care 
is taken with: 
 
1. the partitioning of the system so that there are clean and clear 
subsystems with a minimum interdependence and complexity of 
interconnection between them. 
 
2. the design simplification within subsystems so that architectures 
are adopted which allow the exploitation of a cellular design 
concept. This allows the system to be composed of relatively few 
standard cells which are replicated to form highly regular structures. 



In designing digital systems in MOS technology there are two 
basic ways of building logic circuits 

 
1. Switch Logic 
Switch logic is based on the 'pass transistor' or on transmission 
gates. This approach is fast  for small array, and takes no static 
current from the supply rails' Thus, power dissipation of such 
arrays is small since current only flows on switching. 
 
1. Gate (restoring) Logic 
Gate logic is based on the general arrangement typified by the 
inverter circuits (the inverter being the simplest gate). 
     Both Nand and Nor and, with 
CMOS, And and Or gate arrangements are available. inverters are 
also employed to complement and restore logic levels that have 
been degraded (e.g. because they have passed through pass 
transistors) 















Certain examples of structured of combinational logic are- 
 
a. Parity Generator 
b. Multiplexers (Data Selectors) 

 
 



a. Parity Generator 

A circuit is to be designed to indicate the parity of a binary number or word. 
It will be seen that parity information is passed from one cell to the next and is modified or 
not by a cell, depending on the state of the input lines Ai and Ai  











FPGA 
1.2 Boolean Algebra 





Completeness and irredundancy 












































