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Motivation

• Layout Design Flow in Full Custom Design

• In the floorplanning stage, engineers generate a floorplan with 

approximated block sizes based on their experience and intuition.

• After the engineers generate a feasible floorplan, they perform placement 

and routing to generate a final layout.

• If the final layout does not meet the design constraints, the engineer must 

return to the previous stages.

• This iterative design process takes up most of the memory design cycle and 

costs.
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Motivation

• Comparing Layout Variations Based on Block Size Prediction Accuracy

• If the sizes of circuit blocks are accurately predicted, engineers can 

generate a more reliable floorplan, generate a consistent layout, and 

reduce the number of design iterations.

• In this paper, we focus on predicting the exact block layout sizes of 

circuit blocks for a reliable floorplan in the early design stage.
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Difficulty in Predicting a Layout Size

• Layout size: each element size + space size between adjacent 

elements

• The size of circuit elements is mathematically predictable, but the 

spaces are not.
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Difficulty in Predicting a Layout Size

• The wide distribution for manually generated layouts highlights 

the difficulty in predicting layout size based solely on element 

size sums.

• This highlights the importance of considering not only the sizes of 

the elements, but also the spaces between adjacent elements for 

accurate layout size prediction.
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Layout Size Prediction Model

• LayNet

Layout SizeGNN

Model
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Convert a Circuit to a Weighted Graph

• To express the circuit design as a graph, 

a circuit designed in a hierarchical structure is converted 
into an element-based circuit.

Instance-based XOR circuit

Hierarchical tree of the XOR circuit

Flattened element-based XOR circuit Weighted circuit graph
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Convert a Circuit to a Weighted Graph

• Node & Node Features

Node: Each element of the 

element based design

Features: the element type, 

fingers, number of input pins, 

number of output pins, number of 

in-out pins, and size information 

of the element
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Convert a Circuit to a Weighted Graph

• Edge & Edge Weights 

Edge: The degree to which two 

nodes are located close to Each 

other on the layout

Weight: Net Weight & Instance 

Weight
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Convert a Circuit to a Weighted Graph

• 1) Net Weight

The possibility that elements 

will be adjacent to each other 

in a layout

Elements connected to a 

common signal ↓

Tendency for the elements to 

be each other ↑ 
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Convert a Circuit to a Weighted Graph

• 2) Instance Weight

The possibility that elements 

will be adjacent to each other 

in the layout even though they 

do not share any signals

The number of elements in an 

instance ↓

Tendency for the elements to 

be placed adjacent to each 

other ↑



13

Layout Size Prediction Model

• LayNet Architecture
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Efficient Techniques

1) Edge Selection:  the number of edges ↓

• This reduces the number of edges from N 2 to kN, 

effectively reducing the memory requirement.
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Efficient Techniques

2) Hierarchical Graph Learning: the number of nodes ↓



16

Experiments

• DataSet: 6300 circuit and layout pairs (DRAM)

• Performance:
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Experiments

• Comparison with Conventional Regression Models
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Experiments

• Performance Comparison of LayNet Using Difference 

Types of Circuit Graphs
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Experiments

• Average Performance Comparison of Edge Selection and 

Hierarchical Graph Learning for Large Circuit Blocks
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Conclusion

• We proposed LayNet to predict the block layout size for 

a reliable floorplan in early design stage.

• We constructed circuit graphs with edge weights for 

adjacency between elements in the layout, and 

predicted block sizes with graph neural networks. 

• The experiments demonstrated that LayNet was a 

powerful model for learning the element sizes and 

spaces. 

• We also used edge selection and hierarchical graph 

learning to efficiently predict large circuit blocks.



Q & A
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Layout Size Prediction Model

• LayNet Architecture


