PyCon China 2025

R —ERATHFSBIxEUEERY Python B{EESR




Who?

« RexWu

o Staff Engineer and Software Team Lead at KCI-Global Co. Ltd.
* Focus on semiconductor equipment optimization

o PyCon TW Volunteer
« Chair at 2025
* Recruitment team lead at 2021 — 2024
* Volunteer since 2019

o Alcochol Lover
* Whiskey
« Jagermeister

« Beer




PyCon Travel




Do you think Python belongs only to websites or data science and Al/ML?

What if | told you it's now running next to billion-dollar semiconductor tools?




FERMER

- ERTER
o EEREERH @ 1965
o BEHRERFER @ 1987
o IHEE 1.4nm @ 2025

o 2 wﬁgaﬂ{%

o ASML, Nikon, Cannon
o TEL, Screen

o Applied Materials

o The others.....
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BHEXEFEEE Python?

« Because of « They need...
o & o Data analysis
« 20 — 30 years old o AlI/ML
* Running for 24 hour 7 days o Automatic
- PLC o Flexibility

« Windows — 95, 98, 2000, VISTA, XP
o BX - 99.9%
o AT ¥ fa

So... Python!!!




Hardware

o ZHAMEEEE Sensor or Camera

o AR RER N IR

o Computing Unit
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o 1FEBIME computing unit
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Wafer stage: Teflon
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Tl 7 ITE?

« RET—EARFERRMBEIUEN Python HENLIESE
o BEIRARE (FEFEBAI or RIERERAN) - MCProtocol, 1/0, Modbus ......
o FERNFERMANSEAEMHE/RE - SECS/GEM, MQTT, TCP/IP ......
o BHHE and IRIESHT by AI/ML - Data analysis, Object detection, Classfication ......
o 37 Sensor BBIE R - RE, BE, RE, BH ...
o HFEBEIE4IRE - EtherCat, RS485, Modbus ......
o BHREZL
o MRUBEARMELSEHLAENY

o Still in progress, but real-world driven




Tl 7 ITE?

 Frontend
o Veu.js
- Backend
o Django, Flask, FastAPI
« AlI/ML
o YOLO, Anomalib or any custom model
o Input data or image then output the result
« Data Processing
o Redis for data bus
o Postgresql, InfluxDB, MongoDB
« Communication

o SECS/GEM, MQTT, Modbus, MCProtocol, EtherCat......




He FTEIR 2

- Wafer tilt detection

- Wafer shift detection

- Wafer cracker detection
- Nozzle leakind detection
- Die defect classfication
- Pump/Motor control

- Sensor data collection

- Recipe optimization

- Risk control

- And else...




System Architecture

SECS/GEM
MES/FDC . Backend Frontend
-
Store and get cache data 4 Store and get data
(Q (long-term data storage)
Raw data [mage
Porcessor

Store cache data
(image)

Pnnq
Al Pre-process - @
Get cache data ,

(raw image)

Cache Database Database

£ Al Algorithm

0 Store cache data

— Inference (image after inference)
GPU

@ Al Post-process

TRT Engine




Integrate with MES/FDC

« SECS/GEM - SEMI Equipment Communication Standard/Deneric Equipment Model

BREXFG—

o But... E—H¥E&#E

o JSON or XML?
MQTT g7

o MQTT AUFIE?

1B F1\ 175 i 1

BME—aRBERARREE

GEM (1992)
E30

SECS-II(1982)
3

R5232 I I TCP/P

SECS-1(1980)  HSMS (1994)
E4 E37

SECSIT
GEM

Limit Monitoring (S6F11,52)

Remote Control (S2F41)

Variable Data Collection (S6F19)

Equipment Constants (52)

Dynamic Event Report
Configuration (S2F33,52F35)

Process Program (Recipe)
Management (57,515)

Trace Data Collection (52F23,56F1)

Material Movement (S6F11)

Status Data Collection (S1F3,F13)

Equipment Terminal Services (S10)

Event Notification (S6F11)

Alarm Management (S5F1)

Clock (S2F17)

Control Online Identification (S1F1,F17...)

Error Messages (59)

Spooling (S6F23, S2F43)

Establish Communication (S1F13)

SECSI/HSMS




Challenge

+ Al model FIlGE &} « RERIETH
o FEREEZEIFHIIE EXNNELRS o F—EBLSR BEERA
« BE >=99.9% o Recipe <&
- BEHHUEES .« RBBUS R 2
o IET EENE®F o REREEMLRE
- BB - RIBEEIBEEFMRA
o RFEWFR <= 1000 ms o FERESE......
o GPU JNiE, f&R bottleneck « Security?

o Just unplug the ethernet......



W EENE?

- " BE 1 ( Process Automation ) - EiZE B&){t ( Deployment Automation )
o ELIM "ERERE  BEEE - AERE, o EMBHERFEMEBToIE - RE - o
o efmiB# — - Z&E (L JSON B SH o f£/H Docker 217 oJ# I E 4
o Al #RTIE - BEMET BWE/ER A o BEEMAEIBIIEZE ( Al > Comm ~ Web )
o Log & Alarm BIE - B#) 7% - sC8k ~ BA o REREBEI (ZE%B .env, config.yaml, 3 web Ul )
o Bl MES/FDC &# - £8 £ - ER S8 0E o XERAZEEEBEEM

o e.g. %38 wafer tilt B E)®4] operator and MES ( Cl/CD - Dev, Staging, Production )

o EfF hot-reload / live config reload x1& ( #®FEERL )




- FIREEZRIE

o BZ/iEZ ( Comm / Al / Pipeline ) 2 2o EFHA Python package
o MEIFRIERE (EEFEEE  XH - Cl/ICD » (LE#KE)
o HEWSIZKREHM fab/ERE/MEENS B

- BlgEET @

o XIEFEZWE (OPC-UA » gRPC » WebSocket B2 H )

o BEIINAK/EEFLEES ( HuggingFace Hub * ONNX Runtime * MLflow )
o MIELZZTHEEEN (AEE - BEEMN - BEEEH)




Q&A




Thanks!
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