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ABSTRACT 

This thesis presents a new analog layout automation tool. Devices are placed according to 

satisfiability modulo theories, which checks the feasibility of the layout constraints 

equations. Placer generates multiple solutions to let the user choose the best one. Then the 

routing channel estimator checks the needed routing channels dimensions and the area 

increase due to these routing channels for these multiple placer outputs. Then the user can 

choose the best solution after the routing channel estimator. This step will be more accurate 

from choosing the best solution after the placement and it will be faster from choosing after 

the router. After the routing channel estimator calculates the needed routing channels 

dimensions the routing channel locator increases the spacing between devices according to 

the routing channels` sizes then the router works on the main cells like current mirrors and 

differential pairs. Then it works on top level routing, with taking into consideration the 

matching between routes, DRC, LVS rules, and the electro-migration specifications. 
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SUMMARY 

Faculty of Engineering – Ain Shams University  
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Degree: Master of Science in Electrical Engineering  

 

The need for analog layout automation is increasing significantly through the previous 

couple of decades due to the increasing design specifications and the new technologies. A 

lot of automation tools for the digital layout exist now in the market but they are not 

completely reliable, and the analog layout automation isn’t complete yet. That is due to the 

higher complexity in the analog layout starting from the different devices’ sizes and their lot 

of tradeoffs and requirements to meet the design specifications. 

In this thesis, placement is done using Satisfiability Modulo Theories “SMT”. These theories 

check if some equations have feasible solutions and return the values of these equations 

variables where they satisfy these equations. These SMT equations are checked using Z3 

SMT solver and generate a different number of solutions. 

The router checks the needed area increase due to the routing channels between devices, 

such that the user can choose the best solution according to the area and the aspect ratio. 

Then the router increases the spacing between devices of the selected placer outputs and 

then adds the needed routes, vias, and guard rings. 

 

This thesis is divided into six chapters as follows:  

Chapter 1:  

This chapter presents a brief introduction to this thesis and the need for layout automation. 

It also shows the automation effort done and its main algorithms which is divided into placer 

using satisfiable modulo theories and then the routing. 

Chapter 2:  
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The automation process survey is presented in this chapter. It started with the main 

automation algorithms and the floor planning techniques. Then it illustrates the popular 

routing algorithms and the way of presenting the layout data through the automation 

process for faster processing.  

Chapter 3:  

In this chapter a survey of some of the available automation tools are presented. Then it 

presents the SMT algorithm and its difference from ordinary SAT theories. Then how the 

layout constraints are converted into mathematical equations suitable for the SMT theories. 

Then it presents the exact placement flow used in the tool scripts. 

Chapter 4:  

In this chapter, the proposed auto-routing effort is discussed. The auto-router starts by 

estimating the spacing needed between devices suitable for the routing channels for devices 

routes and top-level routes. Then it increases spacing accordingly using the routing channel 

locator. After increasing the spacing, the router starts by adding the needed routes, via 

devices, and guard rings.  

Chapter 5:  

  

This chapter presents different experimental results of the auto-placement and routing tool 

in this thesis. 

Chapter 6:  

Conclusion and suggested future work for this layout automation tool is presented in this 

chapter. 
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