wo 2020/117991 A1 | AIK N0 KO0 RO O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
11 June 2020 (11.06.2020)

(10) International Publication Number

WO 2020/117991 A1

WIPO I PCT

(51) International Patent Classification:

GO6F 30/392 (2020.01) GO6N 3/04 (2006.01)
GO6F 30/27 (2020.01) GO6N 3/08 (2006.01)
GO6F 30/394 (2020.01) GO6F 111/10(2020.01)

(21) International Application Number:
PCT/US2019/064553

(22) International Filing Date:

04 December 2019 (04.12.2019)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
62/775,284 04 December 2018 (04.12.2018) US

(71) Applicant: GOOGLE LLC [US/US]; 1600 Amphitheatre
Parkway, Mountain View, California 94043 (US).

(72) Inventors: HO, Chian-min Richard; 1600 Amphithe-
atre Parkway, Mountain View, CA 94043 (US). HANG,
William; 1600 Amphitheatre Parkway, Mountain View,
CA 94043 (US). YAZGAN, Mustafa Nazim; 1600 Am-
phitheatre Parkway, Mountain View, CA 94043 (US).
GOLDIE, Anna Darling; 1600 Amphitheatre Parkway,
Mountain View, CA 94043 (US). DEAN, Jeffrey Adgate;
1600 Amphitheatre Parkway, Mountain View, California
94043 (US). MIRHOSEINI, Azalia; 1600 Amphitheatre
Parkway, Mountain View, CA 94043 (US). TUNCER,
Emre; 1600 Amphitheatre Parkway, Mountain View, CA
94043 (US). WANG, Ya, 1600 Amphitheatre Parkway,
Mountain View, CA 94043 (US). BABU, Anand; 1600
Amphitheatre Parkway, Mountain View, CA 94043 (US).

Agent: PORTNOV, Michael, Fish & Richardson P.C.,
P.O. Box 1022, 3300 RBC Plaza, Minneapolis, Minnesota
55440-1022 (US).

74

(54) Title: GENERATING INTEGRATED CIRCUIT FLOORPLANS USING NEURAL NETWORKS

INITIAL
FLODRPLAN
122

L~

INITIAL
- F PLAS

FLOORPLAN GENERATION SYSTEM 100

=
\\Jln.

L-T_
-

-
E
!
E

N

1

NETLISTDATA

FIG. 1

(57) Abstract: Methods, systems, and apparatus, including computer programs encoded on computer storage media, for generating a
computer chip floorplan. One of the methods includes obtaining netlist data for a computer chip, and generating a computer chip floor-
plan, comprising placing a respective node at each time step in a sequence comprising a plurality of time steps, the placing comprising,
for each time step: generating an input representation for the time step; processing the input representation using a node placement
neural network having a plurality of network parameters, wherein the node placement neural network is configured to process the input
representation in accordance with current values of the network parameters to generate a score distribution over a plurality of positions
on the surface of the computer chip; and assigning the node to be placed at the time step to a position from the plurality of positions

using the score distribution.
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