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A very manual design process

Specification (What/Why) Logic Design (How) Physical Design (Where)



The Chip Design Process in the 70s

Module level Gate level Physical layout



Challenges

- Iterations are very slow

- Manual errors can be introduced at each step

- Design verification/testing is difficult 

Rubylith operators (Intel)



Electronic Design Automation (EDA)

Goal: Reason about a circuit design at a high 
level of abstraction and let tools handle the 
low-level transformations (logic synthesis, 
physical routing, equivalence verification, …)

Computervision CADDS3 system
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Benefits of high-level representations:

- Easier to reason about circuits, both for 
humans and computer -> More optimisation 
potential

- More efficient simulation (Direct mapping to 
high-level programming languages)



Describing Hardware

Visual representationYet anOther hardware Description Language (YODL)



Parametric modules: Circuit Generators 



Code as a flexible representation

Hardware synthesis becomes a standard compilation process

Remove metaprogramming constructs Remove high-level constructs

Behavioural Description Multibit Gate Level



Abstraction Level Lowering = Compiler Pass

Main passes:

- Monomorphisation (Remove parametric modules)
- Type Checking
- Optimisations (Constant Folding, Common Subexpression Elimination, …)
- Lower aggregate types (structs, vectors, …) to ground types (uint, sint)
- Lower conditional assignments to multiplexer trees
- Lower high-level operations (add, mul, mux) to primitive logic gates
- Flatten module hierarchies (inlining)



Technology Mapping

FPGA ASIC



https://nathsou.github.io/yodl/playground.html

