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Introduction

We propose a transfer learning framework that leverages extensive data at the preceding node and limited

data at the target node to enhance the performance at the target node.
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Figure 1. (a) Trained on limited 7nm netlist data; (b) Trained on both limited 7nm netlist data and 130nm netlist data.

Challenges:

Netlist data consists of two kinds of knowledge: node-dependent (standard cell information) and

design-dependent (functionalities). These two kinds of knowledge are highly intertwined in the netlist

graph, making it difficult to leverage the common and transferable parts across different nodes.

The arrival time values of different timing paths can vary dramatically, even by one or two orders of

magnitude, which poses significant challenges for the ML-based regression model.

The limited target node data makes the timing predictor susceptible to overfitting the training designs,

which hinders the broad application of the learned model

Framework Overview

Our framework consists of three parts:

Timing Path Feature Extractor

Timing Feature Disentanglement and Alignment

Bayesian-based Timing Prediction

GNN

CNN
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Figure 2. Overview of the method. Timing path feature alignment is only computed during the training stage.

Multimodal Timing Path Feature Extractor

We first collect two types of input: the netlist graph H and the layout image set X .

We construct H as a heterogeneous graph with two types of edges: the net edge connecting a net’s

drive pin and one of its sink pins, and the cell edge connecting one of a cell’s input pins and its output

pin.

Then, we use a GNN to propagate on H from the primary inputs to the endpoints to obtain the

feature for each timing path G′.

Meanwhile, we mask each timing path with the pin locations on the layout image and use a

convolution neural network (CNN) to extract the features of the timing path there.

The final feature can be denoted as:

u = F (G′) = [GNN(H), CNN(X )] ∈ Rm. (1)
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Figure 3. Timing path feature extractor.

Timing Feature Disentanglement and Alignment
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<latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·

<latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·

<latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·
<latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·

<latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·
<latexit sha1_base64="JXzBjyZgmsI8ags2tosNzBng8sY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66LqX1Zr97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALFFjzg=</latexit>· · ·

<latexit sha1_base64="VVjuccHib9cj/Q2kC//EXdsUfDk=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiGxcKFewD2rFk0kwbmmSGJKOUof/hxoUibv0Xd/6NmXYW2nogcDjnXu7JCWLOtHHdb6ewtLyyulZcL21sbm3vlHf3mjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo6vMbz1SpVkk7804pr7AA8lCRrCx0kNXYDNUIr29qU96sleuuFV3CrRIvJxUIEe9V/7q9iOSCCoN4VjrjufGxk+xMoxwOil1E01jTEZ4QDuWSiyo9tNp6gk6skofhZGyTxo0VX9vpFhoPRaBncxS6nkvE//zOokJL/yUyTgxVJLZoTDhyEQoqwD1maLE8LElmChmsyIyxAoTY4sq2RK8+S8vkuZJ1Turnt6dVmqXeR1FOIBDOAYPzqEG11CHBhBQ8Ayv8OY8OS/Ou/MxGy04+c4+/IHz+QOrY5Ki</latexit>

MLPn

<latexit sha1_base64="03rwBEjbCKMBPEgFFjPDL7eYYms=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiGxcKFewD2rFkMmkbmmSGJKOUof/hxoUibv0Xd/6NmXYW2nogcDjnXu7JCWLOtHHdb6ewtLyyulZcL21sbm3vlHf3mjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo6vMbz1SpVkk7804pr7AA8n6jGBjpYeuwGaoRHp7U5/0wl654lbdKdAi8XJSgRz1XvmrG0YkEVQawrHWHc+NjZ9iZRjhdFLqJprGmIzwgHYslVhQ7afT1BN0ZJUQ9SNlnzRoqv7eSLHQeiwCO5ml1PNeJv7ndRLTv/BTJuPEUElmh/oJRyZCWQUoZIoSw8eWYKKYzYrIECtMjC2qZEvw5r+8SJonVe+senp3Wqld5nUU4QAO4Rg8OIcaXEMdGkBAwTO8wpvz5Lw4787HbLTg5Dv78AfO5w+cO5KY</latexit>

MLPd

<latexit sha1_base64="gBB7hECHBfqFyaxkgopndKEWQfQ=">AAAB9HicbVBNS8NAFHypX7V+RT16WSyCp5JIUY9FLx4rmrbQhrLZbtqlm03c3RRK6O/w4kERr/4Yb/4bN20O2jqwMMy8x5udIOFMacf5tkpr6xubW+Xtys7u3v6BfXjUUnEqCfVIzGPZCbCinAnqaaY57SSS4ijgtB2Mb3O/PaFSsVg86mlC/QgPBQsZwdpIfi/CekQwz7xZ/6FvV52aMwdaJW5BqlCg2be/eoOYpBEVmnCsVNd1Eu1nWGpGOJ1VeqmiCSZjPKRdQwWOqPKzeegZOjPKAIWxNE9oNFd/b2Q4UmoaBWYyD6mWvVz8z+umOrz2MyaSVFNBFofClCMdo7wBNGCSEs2nhmAimcmKyAhLTLTpqWJKcJe/vEpaFzX3sla/r1cbN0UdZTiBUzgHF66gAXfQBA8IPMEzvMKbNbFerHfrYzFasoqdY/gD6/MH8s6SOg==</latexit>US

<latexit sha1_base64="JONiT0d2xLOOfQwPX4FHX3Y9iWg=">AAAB9HicbVBNS8NAFHypX7V+RT16WSyCp5JIUY9FLx4rNG2hDWWz3bRLN5u4uymU0N/hxYMiXv0x3vw3btoctHVgYZh5jzc7QcKZ0o7zbZU2Nre2d8q7lb39g8Mj+/ikreJUEuqRmMeyG2BFORPU00xz2k0kxVHAaSeY3Od+Z0qlYrFo6VlC/QiPBAsZwdpIfj/Cekwwz7z5oDWwq07NWQCtE7cgVSjQHNhf/WFM0ogKTThWquc6ifYzLDUjnM4r/VTRBJMJHtGeoQJHVPnZIvQcXRhliMJYmic0Wqi/NzIcKTWLAjOZh1SrXi7+5/VSHd76GRNJqqkgy0NhypGOUd4AGjJJieYzQzCRzGRFZIwlJtr0VDEluKtfXiftq5p7Xas/1quNu6KOMpzBOVyCCzfQgAdoggcEnuAZXuHNmlov1rv1sRwtWcXOKfyB9fkD9FKSOw==</latexit>UT

<latexit sha1_base64="tTMANfGebhJS1FamNynhYwW3z2E=">AAAB+nicbVBNT8JAFHzFL8SvokcvjcTEE2kNUY9ELx4xWiCB2myXLWzYbpvdrYbU/hQvHjTGq7/Em//GBXpQcJJNJjPv5c1OkDAqlW1/G6WV1bX1jfJmZWt7Z3fPrO63ZZwKTFwcs1h0AyQJo5y4iipGuokgKAoY6QTjq6nfeSBC0pjfqUlCvAgNOQ0pRkpLvlntR0iNMGKZm99nPPdvfbNm1+0ZrGXiFKQGBVq++dUfxDiNCFeYISl7jp0oL0NCUcxIXumnkiQIj9GQ9DTlKCLSy2bRc+tYKwMrjIV+XFkz9fdGhiIpJ1GgJ6dB5aI3Ff/zeqkKL7yM8iRVhOP5oTBlloqtaQ/WgAqCFZtogrCgOquFR0ggrHRbFV2Cs/jlZdI+rTtn9cZNo9a8LOoowyEcwQk4cA5NuIYWuIDhEZ7hFd6MJ+PFeDc+5qMlo9g5gD8wPn8AxBuUVw==</latexit>

Un
S

<latexit sha1_base64="pj1fRkUIXSym2HOMRXyCt5uEUIY=">AAAB+nicbVC9TsMwGHTKXyl/KYwsFhUSU5WgChgrWBiLIG2lNkSO47RWHSeyHVAV8igsDCDEypOw8TY4bQZoOcnS6e779J3PTxiVyrK+jcrK6tr6RnWztrW9s7tn1ve7Mk4FJg6OWSz6PpKEUU4cRRUj/UQQFPmM9PzJVeH3HoiQNOZ3apoQN0IjTkOKkdKSZ9aHEVJjjFjm5PdZkHu3ntmwmtYMcJnYJWmAEh3P/BoGMU4jwhVmSMqBbSXKzZBQFDOS14apJAnCEzQiA005ioh0s1n0HB5rJYBhLPTjCs7U3xsZiqScRr6eLILKRa8Q//MGqQov3IzyJFWE4/mhMGVQxbDoAQZUEKzYVBOEBdVZIR4jgbDSbdV0Cfbil5dJ97RpnzVbN61G+7KsowoOwRE4ATY4B21wDTrAARg8gmfwCt6MJ+PFeDc+5qMVo9w5AH9gfP4AtNWUTQ==</latexit>

Ud
S

<latexit sha1_base64="AmMb4kR8M8KdRpO+CrenOLGXOFA=">AAAB+nicbVC9TsMwGHTKXyl/KYwsFhUSU5WgChgrWBiL1LSV2hA5jtNadZzIdkBVyKOwMIAQK0/CxtvgtBmg5SRLp7vv03c+P2FUKsv6Nipr6xubW9Xt2s7u3v6BWT/syTgVmDg4ZrEY+EgSRjlxFFWMDBJBUOQz0venN4XffyBC0ph31SwhboTGnIYUI6Ulz6yPIqQmGLHMye+zIPe6ntmwmtYccJXYJWmAEh3P/BoFMU4jwhVmSMqhbSXKzZBQFDOS10apJAnCUzQmQ005ioh0s3n0HJ5qJYBhLPTjCs7V3xsZiqScRb6eLILKZa8Q//OGqQqv3IzyJFWE48WhMGVQxbDoAQZUEKzYTBOEBdVZIZ4ggbDSbdV0Cfbyl1dJ77xpXzRbd61G+7qsowqOwQk4Aza4BG1wCzrAARg8gmfwCt6MJ+PFeDc+FqMVo9w5An9gfP4AtlmUTg==</latexit>

Ud
T

<latexit sha1_base64="HzGvJ9JTCysnvPErXw0aTYUKQ7c=">AAAB+3icbVBNS8NAFHypX7V+xXr0slgETyURUY9FLx4rNG2hjWGz3bRLN5uwuxFLyF/x4kERr/4Rb/4bkzYHbR1YGGbe482OH3OmtGV9G5W19Y3Nrep2bWd3b//APKx3VZRIQh0S8Uj2fawoZ4I6mmlO+7GkOPQ57fnT28LvPVKpWCQ6ehZTN8RjwQJGsM4lz6wPQ6wnBPPUyR5SkXmdmmc2rKY1B1oldkkaUKLtmV/DUUSSkApNOFZqYFuxdlMsNSOcZrVhomiMyRSP6SCnAodUuek8e4ZOc2WEgkjmT2g0V39vpDhUahb6+WSRVC17hfifN0h0cO2mTMSJpoIsDgUJRzpCRRFoxCQlms9ygolkeVZEJlhiovO6ihLs5S+vku55075sXtxfNFo3ZR1VOIYTOAMbrqAFd9AGBwg8wTO8wpuRGS/Gu/GxGK0Y5c4R/IHx+QMA85Rs</latexit>

Un
T

<latexit sha1_base64="cqXelXNIe3HqpgHFwy1zIf5JE98=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUmkqMtiNy66qGIf0IYwmU7boZMHMxOlxHyKGxeKuPVL3Pk3TtostPXAwOGce7lnjhdxJpVlfRuFtfWNza3idmlnd2//wCwfdmQYC0LbJOSh6HlYUs4C2lZMcdqLBMW+x2nXmzYyv/tAhWRhcK9mEXV8PA7YiBGstOSa5YGP1YRgnjRTN2k071LXrFhVaw60SuycVCBHyzW/BsOQxD4NFOFYyr5tRcpJsFCMcJqWBrGkESZTPKZ9TQPsU+kk8+gpOtXKEI1CoV+g0Fz9vZFgX8qZ7+nJLKhc9jLxP68fq9GVk7AgihUNyOLQKOZIhSjrAQ2ZoETxmSaYCKazIjLBAhOl2yrpEuzlL6+SznnVvqjWbmuV+nVeRxGO4QTOwIZLqMMNtKANBB7hGV7hzXgyXox342MxWjDynSP4A+PzB1dVlBA=</latexit>

LCLR

<latexit sha1_base64="/Nzzr1TPnozWpGzwuE6CrwUvjuA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUmkqMtiXbhQqGAf0IYwmU7boZMHMxOlxHyKGxeKuPVL3Pk3TtostPXAwOGce7lnjhdxJpVlfRuFldW19Y3iZmlre2d3zyzvt2UYC0JbJOSh6HpYUs4C2lJMcdqNBMW+x2nHmzQyv/NAhWRhcK+mEXV8PArYkBGstOSa5b6P1ZhgntykbtK4vUpds2JVrRnQMrFzUoEcTdf86g9CEvs0UIRjKXu2FSknwUIxwmla6seSRphM8Ij2NA2wT6WTzKKn6FgrAzQMhX6BQjP190aCfSmnvqcns6By0cvE/7xerIYXTsKCKFY0IPNDw5gjFaKsBzRgghLFp5pgIpjOisgYC0yUbqukS7AXv7xM2qdV+6xau6tV6pd5HUU4hCM4ARvOoQ7X0IQWEHiEZ3iFN+PJeDHejY/5aMHIdw7gD4zPH0OVlAM=</latexit>

LCMD

cap: 
46.08

…

Node-
dependnet

Feature
Space

<latexit sha1_base64="nhGLTXzHSfinAHgB0MkSMiP0SSw=">AAAB/XicbVBLSwMxGMzWV62v9XHzEiyCIJRdKepFKHrxWME+oF1KNpttQ7PJkmSFdSn+FS8eFPHq//DmvzHb7kFbBwLDzHzJl/FjRpV2nG+rtLS8srpWXq9sbG5t79i7e20lEolJCwsmZNdHijDKSUtTzUg3lgRFPiMdf3yT+50HIhUV/F6nMfEiNOQ0pBhpIw3sgxRewb4wkfyGDPmnOJgM7KpTc6aAi8QtSBUUaA7sr34gcBIRrjFDSvVcJ9ZehqSmmJFJpZ8oEiM8RkPSM5SjiCgvm24/gcdGCWAopDlcw6n6eyJDkVJp5JtkhPRIzXu5+J/XS3R46WWUx4kmHM8eChMGtYB5FTCgkmDNUkMQltTsCvEISYS1KaxiSnDnv7xI2mc197xWv6tXG9dFHWVwCI7ACXDBBWiAW9AELYDBI3gGr+DNerJerHfrYxYtWcXMPvgD6/MH3yuU3w==</latexit>

y = ab+ cd

<latexit sha1_base64="svzjnpmjwe85hXLGNC5S602HH+4=">AAACCXicbVC7TsMwFHXKq5RXgJHFokJiqhKEgAWpgoWxSPQhNVHlOE5r1bEj20GKoq4s/AoLAwix8gds/A1Om6G0HMnS8Tn3XvueIGFUacf5sSorq2vrG9XN2tb2zu6evX/QUSKVmLSxYEL2AqQIo5y0NdWM9BJJUBww0g3Gt4XffSRSUcEfdJYQP0ZDTiOKkTbSwIYZvIaeMCXFhBwFE2/uisPJwK47DWcKuEzcktRBidbA/vZCgdOYcI0ZUqrvOon2cyQ1xYxMal6qSILwGA1J31COYqL8fLrJBJ4YJYSRkOZwDafqfEeOYqWyODCVMdIjtegV4n9eP9XRlZ9TnqSacDx7KEoZ1AIWscCQSoI1ywxBWFLzV4hHSCKsTXg1E4K7uPIy6Zw13IvG+f15vXlTxlEFR+AYnAIXXIImuAMt0AYYPIEX8AberWfr1fqwPmelFavsOQR/YH39ArQimmA=</latexit>

y = ab cd

Minimize Design-based 
Feature Discrepancy

7nm standard cell……

cap: 
0.061

…
     130nm standard cell……

cap:
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…

cap: 
0.034

…

Figure 4. Timing path feature alignment.

We further adopt two loss functions as the objectives to disentangle the different features:

Node-based contrastive loss: Pull together the features from the same node and push apart the features

from different nodes.

Design-based discrepancy loss: Close the gap between design-based features from different technology

nodes.

Bayesian-based Timing Prediction

MatMul

<latexit sha1_base64="Q3ZFHU8Hsd5v0kzobS0LsgWpHuE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh17WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB55yjW4=</latexit>

{
<latexit sha1_base64="5a3jtcUqnyUp6j2FJhbbgZl2/AM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh960X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1Uvctq7b5Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6F6jXA=</latexit>

}
<latexit sha1_base64="Q3ZFHU8Hsd5v0kzobS0LsgWpHuE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh17WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB55yjW4=</latexit>

{
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Figure 5. Timing path feature alignment.

Modeling the final fully-connected layer as a distribution.

Optimizing the evidence lower bound (ELBO).

For the target technology node, using the node-based feature from the target node and the

design-based feature from both nodes as the prior.

Experiments

Dataset Statistics:

Table 1. Statistics of the dataset (edp stands for endpoint, en and ec denote net edge and cell edge, respectively)

Benchmark
Input information

tech node #pin #edp #en #ec

train

smallboom 7nm 694441 61764 488052 423344

jpeg 130nm 1527166 39783 1150173 749294

linkruncca 130nm 186546 17796 151617 84393

spiMaster 130nm 99507 4739 75718 44917

usbf_device 130nm 48104 4777 37557 21706

test

arm9 7nm 44469 2500 33065 29287

chacha 7nm 35687 1986 25117 23083

hwacha 7nm 1357798 61313 985057 922085

or1200 7nm 1165114 172401 844443 658961

sha3 7nm 794720 60323 552021 485596

Avg
train 7nm&130nm 511153 25772 380623 264731

test 7nm 679558 59705 487941 423802

Main results:

Table 2. The evaluation results on 7nm netlist data.

Baseline DAC23 [3]-AdvOnly DAC23 [3]-SimpleMerge DAC23 [3]-ParamShare [5] DAC23 [3]-PT-FT [1] Ours

R2 score runtime R2 score runtime R2 score runtime R2 score runtime R2 score runtime

arm9 0.603 2.546 -2.069 2.546 0.567 2.546 0.837 2.546 0.864 2.621

chacha 0.624 1.188 -1.983 1.188 0.568 1.188 0.726 1.188 0.890 1.234

hwacha 0.170 5.229 -2.203 5.229 0.499 5.229 0.818 5.229 0.828 5.400

or1200 0.156 14.257 -6.037 14.257 0.240 14.257 0.209 14.257 0.682 14.793

sha3 0.425 1.690 -4.741 1.690 0.195 14.257 0.284 1.690 0.785 1.725

average 0.396 4.982 -3.407 4.982 0.414 4.982 0.575 4.982 0.810 5.154
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