ey L

CAD & SoC Design Lab.

Lab. Intro.

Seokhyeong Kang

Associate Professor, Ph.D.

CAD & SoC Design Lab.

Department of Electrical Engineering
Pohang University of Science and Technology (POSTECH)




Prof. Seokhyeong Kang: Research and Industry Experiences

rPOsSTEeCH Seokhyeong Kang

Associate Professor | Department of Electrical Engineering

2018

Pohang University of Science and Technology (POSTECH)

. Tel: +82-54-279-2379
¥ E-mail : shkang@postech.ac.kr

UNisT

2014

@ LinkedIn
# Google Scholar

QIJALCO/WW

&) Resume

2013
<= UCSanDiego

O Professional Experience
- Associate Professor in POSTECH (Mar. 2018 ~ Present)

2008

- Assistant Professor in UNIST (Aug. 2014 ~ Mar. 2018)

@ O Research Experience

- Staff Engineer, ASIC Design Automation, Qualcomm Technologies, Inc. (Aug. 2013 ~ Aug. 2014)
2001 + Senior Engineer, SoC Development Team, Samsung Co., LTD., (Feb. 2001 ~ July 2008)

O Education

1999 Pas ' EEH + Ph.Din Electrical and Computer Engineering, University of California, San Diego (Sep. 2008 ~ Aug. 2013), Advisor: Prof. Andrew B. Kahng
+ M.Sc.in EE, POSTECH, Pohang (Mar. 1999 ~ Feb. 2001), Advisor: Prof. Young Hwan Kim
1995 - B.Sc.in EE, POSTECH, Pohang (Mar. 1995 ~ Feb. 1999)

e e M C@'— http://csdl.postech.ac.kr



CAD & SoC Design Lab. — Members (25
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CAD & SoC Design Lab. — Research Topics

------ Electronic Design Automation -----1 ---- Deep-learning Hardware -—---

Sl3{d ZE (CNN, Transformer 5)2| HALS T71&3817|

i :
|

Zo|AE Y050 Al 7|22 B8 TRl | E
I —t —t — e e I

% | 9Bl StEQof W AT EQOf0f ChEF P 48

I !
1 I
1 I
1 I
: !

i i
i |
! I
1

| ), g5, BN (PPAS AXBtSY| I o £ |
= i
! I
! I
| :

#Physical Design, DTCO, DSO
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Development of IC Design

Intel 4004 vs. Intel 14nm CPU

3,500X performance
90,000X energy efficiency
60,000X low cost per Tr.

Memory Controller

Shared L3 Cache’' | |

U3
- |

Intel 4004 (1971) Core i7 (2010)
~ 1000 transistors ~ 125M transistors ~ 731M transistors

POSTELOH o=



Electronic Design Automation (EDA)

 Electronic design automation (EDA) is a category of SW tools for designing electronic systems such
as integrated circuits.

« Billions of components in modern semiconductor chip - EDA tools are essential.

EDA Workflow
: ST T I m ! oS5 =
1 R [ L 0O
| e ! L i
I alvay= § {posedge clk or posedge reset) I L g I
I b”::. eeeee ) : L . I
bcgd:ta@ut-d s <: ::g, L . I
: = D L [
I bqu- eo,ea :; t;&;: I Yoo I L I
I ndcnd I L I
I endmodule : L I
L I
: HDL code I Gate-level netlist | Physical layout I Integrated circuit
Logic Synthesis Physical Design

rPOSTECH c55 7



EDA Tools

0

FIP - lter
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Goal of EDA

POWER
Efficiency Is Vital

PERFORMANCE
High Speed Is The Need

Optimize PPA (Power, Performance, Area) - AREA
However, it is NP-hard problem I-j Small Footprint Critica

COST
Low Cost And High Margin &

TIME
Z Fastest To The Market

o ¥y 24 (.
Ds a https://mobile.twitter.com/iChetanPatil/status/1342563617305026560/phot9/1



Machine Learning in EDA

Limit of Existing EDA tool

* Heuristic: Uses experience or intuition to infer sufficiently efficient answers
* Deterministic: All decisions are repeatable (Not random)

-> High possibility of falling into a local minimum, not global minimum

Why Machine Learning?

o o o ) Design Entry/ )
- Search Space 1T > Possibility of finding Global minimum 1T Design for Test Functional Chip

. . o ] (DFT) insertion RTL Verification Partitioning Specification
« Turn-around Time I = Time and cost of designing a chip 1l _ ———» Synthesis

of chip é
ML EDA Framework ) & ¢

&

Feature Data
,I., > MO EGEOD

. . Floor Pl d
EDA Tools Machine Learning danniig  COERIES | mectt Final

Model synthesis (CTS) Verification

GDS I

rPOSTECH c55 10



Machine Learning in EDA

72, x| A0 AIRE.. "ol E Z2lE ZHUS 642 2"

A LS © 22 2021.061014:26 @ 7 2021.06.3012:01 B2 0 © E0I20

12 2| s&X| H|0|X0|| AIZR TPU V4 MAFCID s

AR2HO| 22712 Zd2d 5H "mod HiX|'of| Al ML ZHd gA|ZF OHY| 2Ly
XEFR5G-Al 7 £ =ZO0HE 222 7|0|

A e B, A E EHE 5

% &K AFEI2ILICE,
—=9| BAI=S... cC

onature

rPOSTECH c55
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Recently-Published Al-EDA Works from POSTECH CSDL (2023)

[ Custom Design ]

RL-based Analog
Circuit Optimization
(DATE 2023, DAC 2023)

- Reduce the number of
simulations and improve
FoM with multi-actors and
gm/ID sizing

ML-based SPICE
Simulation

(MLCAD 2023)
- Predict SPICE simulation

of analog circuit array
using Conv-LSTM

[ DTCO/DSO J [ Placement J
Cell auto-tuning RL-Legalizer
(ISLPED 2023) (DATE 2023)
- Find the optimal design & - Improve sequential std.
technology parameters cell placement with RL
(VDD, Vth, Cell height) - Grid-based cell feature

- Gaussian process & extraction
Transfer learning from

Geell

small source design to Sub-episode:
Iarge target design Training for cells in the Geell
peSaereo Dot r:;?;i d action
E_s;;l:“ l;esiglrl Large dataset EnV,
Short Design Time - -
U&= Netlist Clustering
Big Design GP Regressor
% Small dataset [~ l N (ICCAD 2023)
——— - Netlist clustering and

Long Design Time

prediction for each cluster

{ Routing J

NetGen
(TCAD 2023)

- Construction of realistic
P&R benchmark

Routability Prediction
(DATE 2023)

- Hierarchical DL model

(ICCAD 2023)
[SLIP 2023]

- XAl-based optimization

10 publications in 2023 (TCAD 1, DATE 3, DAC 1, ISLPED 1, MLCAD 1, ICCAD 2, SLIP 1)

rOSTECH c

oo |

GAN-Dummy Fill
(GLS-VLSI 2022)

- Timing-aware dummy fill
method using GAN

- Add loss terms for
density and coupling cap

Generated Image

-
H
P o L/
>
2

12



Recently-Published Al-EDA Works from POSTECH CSDL (2024)

[ Custom Design ] [ DTCO/DSO J { Placement J [foI:Ichevr?:er::thJ [ Sign-off ]
MARL-based Analog XAl for FPGA DSO Mixed-size Placement Row-based Placement RL-based Metal Fill
Circuit Optimization (DATE 2024) (DAC 2024) (DATE 2024) (ICCAD 2024)

(TCAS 12024) - FPGA parameter DSO - SkyPlace: Mixed-size - Mixed track-height std. - Timing-aware metal fill
- Break down complex r » o Placement Framework cell placement with row- with RL
circuits usirlg imulti-agent L J'@ /\? hi, - GPU-accelerated based design N

B 2 RL-based BEOL 3D-IC Placement { !QHE}!%EQ_
Config. (DATE 2024) (MLCAD 2024) R
: ‘ ’ A o - BEOL configuration ' - Timing aware partitioning EEEEEEENE
g b Mo pathfinding using RL Clustering-driven and placement e r
[s/] s ( 'l Die 1 _J
S — MARL to Improve PPA  Placement L_MJ 4 e
C o g_ (ICCAD 2024) (DAC 2024) — ﬁ?"" =1 -21 J_J_i;l
Circuit Optimization _ _ — e V| |- -
- Multi-agent RL performs - PPA-aware clustering [ ;’i{"j:nlmﬁ b i
(DATE 2024) b.u_ffer insertiqn, gate - ML-accelerated virtualized .
- Transfer Learning (TL) sizing, Vth assignment P&R S i i B N fﬂ;ﬂ:ﬂ )

10 publications in 2024 (TCAS11, DATE 4, DAC 2, MLCAD 1, ICCAD 2)

rPOSTECH c55 13



Recently-Published Al-EDA Works from POSTECH CSDL (2025)

Macro Placement
using Generative
Diffusion Model

(DAC-LBR 2025)

[ IC design ]

Complex Analog
Circuits Optimization
using Multi-Agents
with Partition-and-
Conquest Strategy

(ASP-DAC 2025)

Main-ckt. PC-opt. [[¥: actor [JJ: critic | /7: elite/non-elite T: Simulation
il

[DTCO/DSO]

—
Ckt. 1 ™{Op

Ckt. 2 j»{Op

Ckt. N jpr

Std. Cell Library
Characterization for
DSO using ML

(ASP-DAC 2025)

LIBMixer

X: Feature
Y : Channel

HDL Generation using
LLMs with RL-based
Fine-tuning

(DATE 2025)

[ Security J

Privacy-Preserving
ML-EDA Prediction in
Pre-route Stage using
Federated Learning

(DAC 2025)

Muitiple Clients

4 MLTIIng

Ref. Layout Gen. Layout
Training Process
D 08
17 T
30 Network 8
T |~ = m
Macro Layout Wiy
ling Process
[0 u =
[99] _, | Denoising [ __, [1:8| Get Xo using Eq. 4
m Network 6
1.8 —ll:]
W, ~—N(D n Wy Generated Layout

7 publications in early 2025 (DATE 1, ASP-DAC 3, DAC 3)

POSTELOH o=

Synthesis Tools

P&RTools |

Post-layout Database
(GDSl) U ] Broadcast Trained Model

_¢» Optima,
-

_.-+@) Optimag

FedAvg

Global optimum from
centralized learning

clientc @ optimac

oo |

Parasitic RC Prediction
using Heterogeneous
GNN and Transformer

(ASP-DAC 2025)
Fine-tuning LLMs for

Test Stimuli Generation
(DAC-LBR 2025)

Fine-Tuning
Dataset Generation

Stage 1 : Supervised Fine-Tuning

Table-shaped
Test Stimuli

Testbench
Frame

Learmng -based Fine-Tuning

14



2.
' Deep Learning
Hardware




Deep Learning Hardware

rOSTECH c

Inference

Training

Deep Learning HW

Output
Probabilities

Softmax

Linear

Add & Norm
Feed
Forward
[ Add & Norm |
[_Add & Norm | .
Alel i o Multi-Head
Feed Attention
Forward T 2 Nx
N | Add & Norm |<_:
Add & Norm Masked
Multi-Head Multi-Head
Attention Attention
> J . v,
Positional ® @ Positional
Encoding Encoding
Input Qutput
Embedding Embedding
Inputs Outputs
(shifted right)

Transformer

16



Why Deep Learning Hardware?

r N\ y
Ratio of Matmul Power Shortage Issue Purpose-Specific HW
P t Altogether, c.iata centers use more electricity than CPU
arame ers g‘rﬁys:Gcr?al:(‘i:rt]:f’cluding the US and China, consume more * Sma” mOdEIS
* Small datasets
59%, 350 T ALL DATA CENTERS » Useful for design space exploration
® Matmul GPU
m Others * Medium-to-large models, datasets
95% 00 * Image, video processing
* Application on CUDA or OpenCL
‘\
. TPU
ComPUtatlons * Matrix computations
* Dense vector processing
259, * No custom TensorFlow operations Y,
® Matmul ~
= Oth FPGA
I * Large datasets, models
* Compute intensive applications
T e e o o » High performance, high perf./cost ratio )
\ J J
4 Y
Matmul operation Acceleration & Energy efficiency are important # Specialized HW is necessary
\ J

o & | C@L T. Dettmers et al., “LLM.int8(): 8-bit Matrix Multiplication for Transformers at Scale” NeurllPS, 2022

17



Goal of Deep Learning Hardware

Accuracy Energy

\ 4

-
.

(- h

. J
| Quantization |
Floating point Integer
34523194 — 3452
32 bit 8 bit

01010101 § 01010101

01010101 § ©1010101

POSTELOH o=

HW-SW Co-optimization

Should be supported by HW Accelerator!

PE Array
PIIPLLP
E E E IFM
1 1 1
P P P
| | !
P Pl [P PSUM
L EJLE] LE]

Control Unit

On-Chip
Global
Buffer

DMA

I 1. Accuracy-Energy Trade-off I I 2. Exploiting Data Sparsity I

_— 01010101 /

N

rCompressed

[ ] |

Spars

Before pruning

After pruning

18



Recent Al HW Works from CSDL (http://csdl.postech.ac.kr)

RL-PTQ: RL-based Mixed Precision Quantization for Hybrid Vision Transformers

Eunji Kwon, Minxuan Zhou, Weihong Xu, Tajana Rosing and Seckhyeong Kang
2024 61th ACM/IEEE Design Automation Conference (DAC), 2024

ViT-ToGo : Vision Transformer Accelerator with Grouped Token Pruning

Seungju Lee, Kyumin Cho, Eunji Kwon, Sejin Park, Seojeong Kim and Seokhyeong Kang
2024 |[EEE/ACM Design, Automation and Test in Europe Conference & Exhibition (DATE), 2024

Mobile Transformer Accelerator Exploiting Various Line Sparsity and Tile-based Dynamic Quantization

Eunji Kwon, Jongho Yoon, and Seokhyeong Kang
IEEE Transactions on Computer-Aided Design of Integrated Circuits and Systems (TCAD), 2023

FPGA-Based Accelerator for Rank-Enhanced and Highly-Pruned Block-Circulant Neural Networks

Haena Song, Jongho Yoon, Dohun Kim, Eunji Kwon, Tae-Hyun Oh, and Seokhyeong Kang
2023 IEEE/ACM Design, Automation and Test in Europe Conference & Exhibition (DATE), 2023

Mobile Accelerator Exploiting Sparsity of Multi-Heads, Lines and Blocks in Transformer in Computer Vision

Eunji Kwon, Haena Song, Jihye Park, and Seokhyeong Kang
2023 [EEE/ACM Design, Automation and Test in Europe Conference & Exhibition (DATE), 2023

Adaptive FSP: Adaptive Architecture Search with Filter Shape Pruning

Aeri Kim, Seungju Lee, Eunji Kwon, and Seokhyeong Kang
The 16th Asian Conference on Computer Vision (ACCV), 2022

rPOSTECH c55
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' Conclusion.
~ Why CSDL ?




Environment - Lab

POSTEEECH cS0 21
POHANG UNIVERSITY OF SCIENCE AND TECHNOLOGY



Environment - Equipment

 Personal

« 5K iMac or High-end Window PC
 DELL 4K27 Monitor 2x
* Any Keyboard/Mouse you want

 Server

« CPU server 4x
« GPU server 7x
« Storage server 3x

rPOSTECH c55

DAL

JTechnologies

22



Funding Projects (37tatH|)
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>

8B EFTLE

Ministry of Science and ICT

h
NRF)

SRR

tional Resea oundation of Korea
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Funding Projects (71 atH|)

. AR}

- Foundry 2 EDA tool: 2|2 A %[XM3}E 2/ Dummy Fill &+
SK Hynix

- Al driven DRAM core Physical Design At53t € 7H2 2 S5 Ml A

- LX M|O|2
- HIOIH 54 X 43t 52 EEH LLM 7|8t Verilog ZE -4 7
e LIG YA

. FPGA 7|t} QH|C|E RFE BX OIAl Dol 7yt gl | &3}

Google

* Open-source VLS| Placement Framework

AXION

« Standard cell layout auto-generation

rOSTECH c
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International Conference

N RS ¥ 0 5
ISPD 2019 (SF, US) \\ X\ R )/

ISMVL 2019 (Canada) |
DAC 2022 (San Francisco) ) % Vg, Recisar
ICCD 2022 (Lake Tahoe) s
ICCAD 2022 (San Diego)
ASP-DAC 2023 (Tokyo, Japan)
DATE 2023 (Antwerp, Belgium)
DAC 2023 (San Francisco)
ISLPED 2023 (Wien, Austria)
MLCAD 2023 (Snowbird, Utah)
ICCAD 2023 (San Francisco, US)
DATE 2024 (Valencia, Spain)
DAC 2024 (San Francisco, US)
ICCAD 2024 (New Jersey, US)
MLCAD 2024 (Utah, US)

Drzam

NN N N N N N N N N N Y N N N

rPOSTECH c55 25



International Research Collaborations

Andrew Kahng (co- David Pan (co-lead)
lead)

Farinaz Koushanfar

Tajana Rosing

rPOSTECH c55

S

THE INSTITUTE FOR LEARNING-ENABLED OPTIMIZATION AT SCALE

 Recent International Internship

2023. 8 ~ 2024. 2 UCSD, Prof. Tajana Rosing (& 2X])

2023. 8 ~ 2024. 2 Technical Univ. of Munich, Prof. Robert Wille (&/43{)

2024. 5 ~ 2024. 11 UCSD, Prof. Andrew Kahng (244 &)
2024. 2 ~ 2025. 2 UCSD, Prof. Andrew Kahng (0| X&)

26



CSDL Workshop




CSDL EVENT

rOSTECH c 28



CSDL Alumni (PhD)

@) or=u=m
&) AJOU UNIVERSITY

KMU) 8L O] 5]
K’ KOOKMIN UNIVERSITY

SAMSUNG

SAMSUNG

&) Z=msim

4 KYUNGPOOK NATIONAL UNIVERSITY

SAMSUNG

ETRI

rPOSTECH 25

Sunghye Park
Assistant Professor at Ajou University from 2025

Eunji Kwon
Assistant Professor at Kookmin University from 2024

Sung-Yun Lee
Staff Researcher at Al Center in Samsung Electronics Co., Ltd. from 2025

Daeyeon Kim
Senior Researcher at Foundry Division of Samsung Electronics Co., Ltd. from 2023

Sunmean Kim
Assistant Professor at Kyungpook National University from 2023

Sangho Yoon
Senior Researcher at Semiconductor R&D center of Samsung Electronics Co., Ltd.

Hyun-Jeong Kwon
Senior Researcher at Electronics and Telecommunications Research Institute (ETRI)



CSDL Alumni (PhD)

SAMSUNG
SAMSUNG
@ LG Display
SANMISUNG

cadence

rPOSTECH 25

Sodam Han
Senior Researcher at Foundry Division of Samsung Electronics Co., Ltd.

Ho Sub Lee
Assistant Professor at Kumoh National Institute of Technology from 2023

Yonghee Yun
Senior Researcher at Samsung Electronics Co., Ltd.

Gyu-Jin Bae
Senior Researcher at LG Display Co., Ltd.

Yesung Kang
Staff Engineer at System LSI Division of Samsung Electronics Co., Ltd.

Seungwon Kim
Lead Software Engineer at Cadence Design Systems Inc. in San Jose

30



CSDL Alumni (M.S)

SANMSUNG

SK’P

SYNOPSYS'
6 B8AUM

@ LG Electronics

KE-TI ooy nstiuee

SAMSUNG

rPOSTECH c55

Junseok Hur
Research Engineer at Memory Division of Samsung Electronics Co., Ltd. from 2025

Donggyu Kim
Research Engineer at SK hynix Inc. from 2025

Sejin Park
Senior Engineer at Synopsys Inc. in Pangyo, Korea from 2025

Minjae Kim
Researcher (Working as Military Service Exception) at Baum Design Systems Co., Ltd.

Seojeong Kim
Research Engineer at LG Electronics Inc.

Seungju Lee
Researcher at Korea Electronics Technology Institute (KETI) from 2024

Haena Song
Research Engineer at Samsung Research of Samsung Electronics Co., Ltd. from 2023

31



CSDL Alumni (M.S)

SAMSUNG
SANMSUNG

SAMSUNG

bluepoint @

partners

@ LG Electronics

SK*

rOSTECH c

Jiyoung Min
Research Engineer at Memory Division of Samsung Electronics Co., Ltd. from 2023

Jihye Park
Research Engineer at Samsung Advanced Institute of Technology (SAIT) from of Samsung
Electronics Co., Ltd. 2023

Minjeong Choi
Research Engineer at Samsung Advanced Institute of Technology (SAIT) from of Samsung

Electronics Co., Ltd. from 2023

Seunggyu Lee
INVESTORS(SEED/SERIES A) TEAM at BluepointPartners

Chanhee Lee
Research Engineer at LG Electronics Inc.

Myong Kong
Senior Researcher at SK hynix Inc.

32



CSDL Alumni (M.S)

SANMSUNG

A

ATLASLABS

SAMSUNG
anapass

SK’P

Qualcomm

rPOSTECH 25

Seunghan Baek
Research Engineer at Foundry Division of Samsung Electronics Co., Ltd. from 2022

Eunsik Kim
Research Engineer at Atlas Lab Inc.

Sunghoon Kim
Research Engineer at Foundry Division of Samsung Electronics Co., Ltd. from 2020

Yoonho Park
Technical Research Personnel at Anapass Inc.

Taeho Lim
Research Engineer at SK hynix Inc. from 2018

Mingyu Woo
Senior Engineer at Qualcomm Technologies Inc. in San Diego

33



CSDL Awards

pasTECH |

’ \
/ \,
v ¥
( ) i \ 1500C-2024-10
1S0CC-202408 S0CC-202
St

POSTECH
Electrical Engineering
International SoC Design Conference 2L, AES (Man), 828 (Sua), B2 (A
H| 298] HURUEI =Rl 'S ¢4
ISOCC 2024 2024
Synopsys Award ISOCC Best Poster Award AL
presented to y - ® o=
presented to = " v g
Jaemin Seo, Sejin Park, Joonyoung Seo,
and Seokfiyeong Kang Kungfun Min, Ssongleyeon Sark, Iy Cark, ‘ ‘ 2 ‘
Seokftyeong Kang
Pohang University of Science and Techinology FHLE (AAHY) LCE (MAWY) 238 (STAY) AL (HAAY) oMU (R4) MY DS (USRS
(POSTECH), Korea Pohang University of Science and Technology(POSTECH), Korea
BAG MXNIIZE AHY SU HY(BHY: YL, 238, ARA, NED4: 24Y, OHN)0) A 298] HHFVUAIE=SHYOIM Computer
for for Sclence & Engineering B3t 54 (4 S00R) S SABI2ICH B B F271% H0I9| 948 A B3, I46I0) A 219 223 J1ZAUF
MY U IR 2SDN RUPNHSE EEANOICE
Post-place Optimization Using Multi-agent “VeriLogos: Automatic Verilog RTL Generation using : .

M t!fo rcement memg. y ) Accelerator for Enhanced and Highly Block-Circulant Neural Networks™ =88 g2iW HER3

Large Language Models 3 70 3 #1LiQ! Block-Circulant Neural Network®| SIS 7AM8I0), ¥Ct of SR M58 714 ZY8) W3t 7147 SISH0| LIRS

August 21, 2024 HSIBHSCL 4 A7 71E HS| S 52 BN 2 WIS rank FT SN2 MZE DA BIAIGHA, 01 347|312 Hadamard

b August 21, 2024 melOlE|gi} B2y iuat FTY SAUNIE MASACL 1 AN P HENIS B 23 45E FUSBME JIE wHe g 34

\S 717L /6 AMBHSB, 294142 2O SUR SHTAC,
i/ N SH
Kiyeong :
Seol Kang
General Chair, 1SOCC 2024 Seokfiyeong Kang s
General Chair, ISOCC 2024 - CAD & SoC Design Laboratory (CSDL.) @POSTECH

Jaemin Seo, Jinoh Cho : Excellence Prize & Encouragement Prize, Research Performance Contest of POSTECH-EE 2025

Jaemin Seo, Sejin Park and Joonyoung Seo : Synopsys Award, ISOCC 2024
Kyungjun Min, Seonghyeon Park and Hyeonwoo Park : Best Poster Award, ISOCC 2024
Seonghyeon Park : Excellence Prize, Research Performance Contest of POSTECH-EE 2024

Haena Song, Dohun Kim, Jongho Yoon, and Eunji Kwon : Bronze Prize, the 29th Samsung Humantech Paper Award

34
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CSDL Awards

At ‘

K‘" 2 § C USE (quary), U canarm), YA ey, 2021
I P 0 ST E («.(/ = m qBraid HAQS 2022 Quantum Computing ]SOCC Best Post _/'4 d_
— = s 2h Hackathon eS oster Awari
onNn 01 __u_[ N EE a1l 0 «;’;‘ Ol 'H Al [_H 0! /\I NARAIL "QML Overall Challenge 1st Place Award” 44
T T L= O™l OTT~=l X oLl = (o R |
presented to
Chanhee Lee, Sangho Yoon,
18 312 o and Seokfiyeong Kang
- Pohang University of Science and Technology
NG (POSTECH), Korea
Sfor
“Components Analysis on Audio Signal Mixtures”
ST (M) e (4AY) L (S2HY) 248 24 (AE24)
BAQ N2 FOA} AN 2 AN ¥ 24)01 2022¢4 100 21WE 119 SN NN qBraid MAQS 2022
Guantum Computing October 8, 2021

qBrakds CHIE 7|2 3 WS WP BLEOICH HATS 2022& qBraldA HUS U7 HHY / /
HAHROE, 22 771 a0l F2 A
2 OUEPLA AW GIE A 21 B ol 213 8 AN Y N K (Gun | Classification) 3 27 1% 3 (Quantum Kernel Estimation)
[Laneit 61 780431, qBraid SRER 51 Amazon Braket DevicestM FI2IRE NS FIHE AN ¥ SASSECt B R 29 3 SN0 2l Kang-Yoon Lee
e D412 212/} So0) BES0 2ajpio) YU 2019, 14WOZ AR08 A R4 WY General Chair, 1SOCC 2021

Sunghye Park : BEST prize, the Research Performance Contest of POSTECH EE 2023

)]
%
e

-

-

o B S T, S B - O -

S Y s B, s s ) o G s ) s ‘4( ;

Si 2022 ACM International Symposium on Physical Design
7Y Security Closure of
@ Physical Layouts Contest
HONORABLE MENTION
Team Seo

Jaemin Seo, Seokhyeong Kang
Pohang University of Science and Technology
Laleh Behjat, Stephen Yang

Seneral Chairs
ISPD 2022

S B, s ), s ), i () s B s O, s S ‘/\

Dohun Kim, Sunghye Park, and Jaekyung Im : QML Overall Challenge 1st Place Award, qBraid HAQS 2022

Dohun Kim : Excellence Award, IonQ & QCenter Quantum Challenge 2022
Jaemin Seo : Honorable Mention, ISPD 2022
Chanhee Lee : Best Poster Award, ISOCC 2021

Jongho Yoon : Best Poster Award, 28th KCS

rOSTECH c
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CSDL Openings

Openings for graduate courses

(2024. Spring)

Regular program: 2 openings
Sports AIX program: 1 openings
PSEP program: 1 opening

POSTECH 9I5H% eluicystel

37673 AHSE ZEA| P4 HUR 77 ZEZICEtL YUY / tel:
054-279-3783

admission.postech.ac.kr

https://admission.postech.ac.kr/mainUsko.do

POSTELOH o=

POHANG UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Thank You !

CAD & SoC Design Lab
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