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09:00-12:00

@ Introduction
@ FEoL processes

Advanced of materials and structures

- Nanosheet, nanowire

- Strain, Si, SiGe and GeSn

- Gate stack, embedded S/D novel ions implantation
@® MoL/BEoL processes

Advanced of metallization process

-Ru, Co and carbon nanotube and
Emerging integration technology

-2D materials FETs, NCFETs and CFETs

- Monolithic 3D,Coolcube and Heterogeneous 3D application
@ Fundamentals of electrical Performance

13:30-16:30

@ Challenges to FinFET Process and Device Technology
-Process Technology Challenge
-Device/Circuit Technology Challenge

@ What Next




FER R KT R5IRIZ

M3D01 B R ST
3D st HRERMWR B HEHEE

RERIZMIBE SR T T 3D KRR TT i RAZ Rl -
BIR T MEWERRER » WEBEARERE—TF
— S HIRBEFTERPITTOMEENEER 3D &
FHRERGT MR THESHHRI 3D THREER
frHBEn o

B—X
RREH RREH

9:00~12:00 | BRH#E 3D THRERENS

13:30~16:30 | EEFER Si/Ge BEEHIERMIE

RREH RREM

9:00~12:00 | fEEER Si/Ge BIEE L EHLRIZ

13:30~16:30 | =#EOIHER Si/Ge RAIRHERE




TSRl / 2024

B=X
RREM RERE
9:00~12:00 | =#to[H# & Si/Ge ZAKIFTHEAR
13:30~16:30 | SERS=HHEEBBHRE

~

9000000606 p¢
Q000 OO O®O®OGO P



FER R KT R5IRIZ

GENS #EHEER KR BEERE
SRR B EHEE

AREFENIBHEEESHES KA BEERE Ge
Nano-sheet FET, NSFET) &2l > HoiB B3 2 812
EE S T Ge NSFET NEFMRMEMIE » BEHRE
FIZBE B XS T MuHEERIZITY K38 — LR
RIS RIBEIRIE - 10 Ge/Si ZBE & ~ EIEMER
2% - RIRBEZEZEEENHFLEBP LAEED
Ge NSFET R{EF SR RBREIIEE T1F o

B—K
RREM REREM
13:30~16:30 | Ge NS-FET FHABRIEREN BRI
BZX
RREH REREH
9:00~12:00 | Ge/Si ZEBHEERBHENCEEE
13:30-16:30 | FIN IEERIERBREE




TSRl / 2024 ,

RREH RREH
9:00~12:00 | BEELEMEZIHIE Ge RARABERERE
13:30~16:30 | ALD BHEBE high-k/metal gate HIZ R Z
B1F

9000006006 p
000000 O6O&OGO P



2024

¥ G e s nlIxllg o
S e



—r "




FERRIE R FTRM R5HRE

Rz
%

ARIZ

ta P R ET EVERTE -Cell-Based BB A %

A001 S page (e 50-52

a002 | F %R Rt EFERIZ - Full-Custom & A 85t e
BEE

A003 [=[E] ):‘| DRD-I—E{/IED%%_:E CMOS MEMS ElEl):II E'ﬂz 56-58

BARURAIEEER IP 5

A0O7 & A R ETETERIZ -CMOS —_

HISEIRAR BB RS (LNA) 25TEIE

TR R ETEERIZ -CMOS ST/BTERE E K
A011 | B 2-64
OLL 1 pp) sostsmese 626

R RETEEERIZE - TSMC 0.18um HV 70V
A012 | TPTE e 65-68
G2 BB H BT SR

Circuit Simulation and Analysis with

1
€00 HSPICE

69-70

C002 = AnalogIC Design using Custom Compiler 71-74

C003  Physical Verification with Calibre 75-76

C004 = Full-Custom IC Design Concepts 77-79

C005 M|x.efj-S|.gnal IC Implementation and 80-81
Verification

006 Analog FlnFET'(ADFP) IC Design using 87-86
Custom Compiler

C010 ICHstHEIRIHEENREIE 87-88




®iz
s

BRIZTTE
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C105 HDL Debugging with Verdi 99-100
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EDA THEAIRIF - SRIBRERE > oA BULS F %5t
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1. Cell-based IC s%&t12

2. Verilog 811 IC 5%5t

3. BN IC MTERER ST (355t ~ 18I ~ &A1)
4. B IC 1B ERERET (MR/F ~ Bes )

5 @A MEEFEKE (56 MEREE)
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. Full-Custom IC Design Flow (incl. Exercise)
. OP Design Methodology (incl. Exercise)
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3. Design of MEMS accelerometer (incl. Exercise
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Device Characteristics
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RIS BB R FIET HSPICE Fiiis » 615
SPICE 2B 207  BRESHBRHNS » 11
MESBE > BT REBERAHERSRER
FET R BRIZ SPICE MR B R o (2BIEt A BT
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o

2R 12 K A

. SPICE Overview

. Graphic Tools

. Simulation Input and Controls

. Sources and Stimuli

. Analysis Types

. Simulation Output and Controls
. Elements and Device Models

. Optimization
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. Control Options & Convergence
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custom analog ~ custom digital £2 mixed-signal IC &%
SRR AR ZE o /FR Synopsys Custom Design
Platform 8940 » Custom Compiler BT Laker 89
layout editor Bt > B H BB ET (schematics)
1= #k  #7 (simulation analysis) K 71 /5 R #8 (layout)
FIhee > A ESNEE) ~ RN Z A -

Custom Compller EHEZNIBES -—BLUL

Virtuoso-ADE > H Open Access (OA) library £ 8

Schematic Editor(SE) EVALT lib++ B9 ADP » BR T 5
BIHEVERREE » FE S 7 Simulation and Analysis

Environment (SAE)T EIRE » B TEBE T%”?L”H

SPICE #1 WaveView 8188 > IEHPAREIEEERE ~ &

o timing HATHEREERES ) REEE P /8B \
TERE RS R HIEHREAPRES ©

EEKBMBEFRET £ H Layout Editor(LE) B 1 7
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Laker » 12 B /0ERNE ~ THREEIRIE » Ll instance
REREBERZEF THNMHE o ~EWIL > Custom
Compiler 89 Schematic Driven Layout (SDL) 83&E—% >
RT BEteaontt » BEeE 88tk floorplan

R IAERR 0 KIB R BB B8 Mh/E MR -~ i@
/N ETTER A & S 0 ATNS [ TEERETE & A OA tH
£ o A& 58 2 12 fit Two Stage OPAMP £2 Non-overlap
Clock Generator W{BERA » #EE Planar MOSFET 487
sv5tIheE » x5t L EIRESEA Custom Compiler
SE £ |E BUESBUSEEMAZ © Synopsys TR Virtuoso-
ADE HETIRIBEAE » BETRRFFRE schematic 545

@ 1 Custom Compiler BIRH /3 » IWEF IS 25 ©

=R 12 K4

1. Custom Compiler Schematic Editor and SAE

(1) IC design flow with Custom Compiler

(2) Library Manager

(3) Basic Schematic Editing and Symbol Drawing

(4)Introduction to Simulation and Analysis
Environment (SAE)

(5) Back Annotations

(6) Corners and Parametric Analyses

(7) Waveform analyzer — Custom WaveView
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(8) Schematic Reuse and Spice in-out =
2. Basic Functions of Custom Compiler Layout Editor Iy
(1) Data Management (Import & Export Layout,
Library and Cell Copy) \
(2) Layout Viewing \
(3) Basic Layout Editing |
(4) Advanced Functions for Layout Editing \
(5) Design Rule Driven (DRD) Layout '|I
(6) Create MPP Guard Ring H|
(7) Hierarchical Design \
(8) SDL overview
(9) Schematic Driven Layout (SDL) \
(10) SDL by Symbolic Editor with Chaining Mode \ \
(11) Interactive Verification with Calibre and IC
Validator (ICV)
3. Advanced Functions
(1) Dummy Device /
(2) Update Schematic from Layout
(3) Clone
(4) Interactive Route
4. Analog Layout Functions S
(1) Analog block layout by Symbolic Editor with "
Matching Mode
(2) Pattern Route Assistant for Analog block layout B
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E 2R G 1F

MNEEBEFEL VLS BRIFEE
K Hsp|ce B Layout B4R
3. ?)*L}E Full Custom IC Design EA 712

w2 A

AFEFNEMR R —RATEERS -
SRS LR o

3. HEER (LU5RE] RER) 22 AR HRMTEM

REBCERE » AP T THIRES




TSRI /2024

C003 Physical Verification with 7
Calibre

KERBENDE S Calibre EAHNEBBIRIBRT - 18
DRYRBB/N - BRERFEIRAGRE - IS EBRMS
fEAEBEF R | A A ETT Calibre DRC ~ LVS /3 8
55 8L PEX ZEENE B E < F Lo HRIE - MUEHEN 2
BT ERMERETIENK « RIERNB BT LHiRMF
R > B2 Eo{EHEHMBEEEE (Cadence Virtuoso
Layout Editor 3¢ 2 Synopsys Laker Editor) Z& & 17
DRC ~ LVS 2 PEX HE T 1EmRIE o

R A M -

. Overview

. Width and Spacing

. Examples and Debugging

. Hierarchical DRC

. Flat vs. Hierarchical LVS

. Shorts and Opens N\
. Connectivity and Texting N
. Foundational Parasitic Concepts

O o N O U A W N =

. Foundational Flow Concepts
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10. Transistor-Level Extraction

1z 22 15

1. BB ERNERMEBHFTR
2. & f& 3 i Cadence Virtuoso Layout Editor 3¢ 2
Synopsys Laker Editor ERE o

HwRB A

1. AR MR R —RALTEERS °

2. K%%%T%%ﬁﬁia% °

3. WBEE (LERE)/REE) 28 B BIRA A
a%éﬁ:ﬂ%ii%% PO 3T T IREE S
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C004 Full-Custom IC Design
Concepts

KEFREBEBEAFPIZR > 148 Full-Custom IC 823
TAZ ﬁﬁ&ﬁﬁ&ﬁ%ﬁ@i SOV 5% o A EBEFEER
BE(E )2 E B BIRIBAE —i% CMOS RAZERMEA (1B
fig PDK) ~ DRD‘H‘%T%% DT R B SR S E  AZ EE AR
RET TS > mfa%ﬁigaﬁpkiﬁ%@fiiﬁﬁ Cadence Custom
IC Design Environment (Virtuoso 1C6.1 XA & hfg A& ) ~
Synopsys HSPICE LA K Siemens Calibre Platform Z
SEEEDATBHEER - H FRABSHWE ST CMOS
PDK Overview ~ Schematic/Symbol Editor Usage »
Circuit Simulation ~ Physical Layout Design ~ Layout
Verification(DRC, ERC, LVS, LPE) U B & HRFRE S
B A EAEHEE RS T ~ BIRAIEE > K LR
SENERTER RVRTREFRIBAOESLSMIZE
MERZERHEIIEeE AW Full-Custom IC 3R5HE
EE RIS N

BRAZ K4 N

1. Basic Concepts of IC Design
2. Full-Custom IC Design Flow
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. Design Environment and Platform

. Circuit Building and Simulation Flow
. CMOS Process Design Kit

. Fundamentals of Layout and Device
. Layout Design Considerations

. Verification Flow

. Appendix

0. Labs

- O 0 ~ O U0 b~ W

Il

&R IR 4

\

1. [R\EMFREa

2. EREFAEERR ST

3 BEMEE LLLEBSEFEME VLS FH KRS
UNIX RIEBRBE o

4. FEIEFE
VLS| 15w / BF 5 / BL#ETERS

=AM

1. XREREMAEGERS » REFAELBERSN
SFHAN ) BARRAEIX A ENMEAIRE © SF8HX
FERBFUW0T (S —1Ef) ¢
() EEAFEIME2RLELBEREER °
() EREEHHESEME » BISHARAES0EE © R
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BRARBLENFDEFHFERER -

(3) #EMEE (el o] SEBRIE B IR EN S 10 2 £ 10
S e

(4) BELLEABREISHE > SHIRMHOIERZEN RS
RE M0 E XA e EIEEER R 2
REMETRHK (RBBEXRP OMEE / HEFIHR
/ B RETERIZTRE T ) ©

2. FFIES VIS HREENANS » BUCHBRESEER
RIS BAETHEZBIHZERREERUIGE)
W RAZ R EERHERERYISE °

3RS LR -

4. BEER (LD /RSHE) T28) B HREART A
REBCERE » AP OREETERES) ©

/
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C005 Mixed-Signal IC
Implementation and Verification

PIA PO FriR it~ Cadence BNBE B ERE » 21285

MBESERERER TSR NEDEE ~ APOIR
7%2 Cell-based E2 Full-custom %5TIR1E ~ H5+E W
ETEEERER  ERNEEMFEEERERTES
RERNE o KRBTSR S BT ERDBEZE
SEMIERERFTCEREGIE - MEES K MR
MEREEERERIERET IREIE o WERANBDEE
LAB #RZ& o

SRIZ K4

Introduction

Mixed-Signal Pre-Simulation with AMS
Mixed-Signal Pre-Simulation with UltrasimVerilog
Mixed-Signal Block Modeling with Abstract
Generator

> w N -

5. Mixed-Signal Layout Integration with Innovus

6. Mixed-Signal Layout Verification with Calibre

7. Mixed-Signal Post-Layout Verification and
Simulation (PVS)
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12 2R 1% 14
¥ Full-custom design flo

£ Cell-based design flow
EEEARTHERE

EBZEISIE TIIERE -
1. C004 Full-Custom IC Design Concepts

2.C101 Cell-based IC Implementation and
Verification

3. C106 Cell-Based IC Physical Design Verification
with Innovus

4. C109 Post-Layout Simulation and Verification with
CustomSim

1. FERIEFAMBEM AR —IRATEEWRS o
2. REBEAESMAE LR -

3. HBEE (LB /BEE ) 128 BREIBRNSER
SBRRIRIEEE » AP THEEE)

DJ_LE
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C006 Analog FinFET(ADFP) IC
Design using Custom Compiler

FINFET(Fin Field-Effect Transistor) 8B £ E &
> ERENFER-AREDRESRENSERE
R B EEABLl > AMenE o FInFET @ —EFHE
HBILERFEE (CMOS) B&EE » Gate length 2 0JifE
/INE3nm e RMERFmA ERLEREMBL > FinFET
HIBIERTEENEEDDEERD - BISESmMRY
tsmc FINFET 832 FXE1TE5T89 7 R > tsmc 328 T
TSMC University FInFET Program » # B 12 {24y %
ADFP(N16 Academic Design Foster Package) &z #t &
A2 PDK o

Custom Compiler ™2 Synopsys #1—1tEY full custom
FETF B > P05 Custom Compiler B g » 32 (H
REERATENRA /B 2EPNREE
XEHMAZ o Custom Compiler ™ SRETERIE®E AT full-
custom analog ~ custom digital £2 mixed-signal IC &%
ST URTTER © 1R Synopsys Custom Design
Platform 89420, » Custom Compiler B8 7 Laker 89
layout editor A » IR B B &5t (schematics)
RIE DT (simulation analysis) & f/EiREE (layout) &5
Ihee » B ERBENEE ~ M Z A%
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FINFET RFI2BVAEAE > #7889 Layout Layers » PR &3 —
#1287 Design Rules » fEEEE full custom 5&5H8YER T

@Eﬁ%ﬁ?ﬁimﬁ SEEAEHRTEE MOSFET o FItt »

B2EE /Bt /2 F P FInFET B8 Bt
ﬂ% FE£H8 Custom Compiler 8 ABIERETEELS » B
ZWNEIR FinFET FBE8 |EESRET > AL | TREIZEA
FINFET 845 » #BIVRE S F o (LA R1E ADFP TN16
B R FInFET 5%5T > £2 Custom Compiler IR IBFH
E o oI U EEEAE SLPBY TN16 3¢ TNT &i2 »
AISBHBAE FINFET sRETE2BHFRA -

SR A2 KA

1. Custom Compiler Schematic Editor and SAE
(1) IC design flow with Custom Compiler

(2) Library Manager S
(3) Basic FInFET Schematic Editing and Symbol
Drawing
(4) Introduction to Simulation and Analysis
Environment(SAE)
(5) FINFET Corners and Parametric Analyses g
(6) Back Annotations \\
(7) Waveform analyzer — Custom WaveView N

(8) Schematic Reuse and Spice in-out

== 83
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2. Basic Functions of Custom Compiler Layout Editor
(1) Data Management (Import & Export Layout,
Library and Cell Copy)
(2) Layout Viewing
(3) Basic FinFET Layout Editing
(4) Advanced Functions for FIinFET Layout Editing
(5) Design Rule Driven (DRD) Layout
(6) Create FInFET Guard Ring
(7
(8) SDL overview
(9) Schematic Driven Layout (SDL)
(10) SDL by Symbolic Editor with Chaining Mode
(11) Interactive FINFET Verification with Calibre and
IC Validator (ICV)
(12) FInFET Layout Parameter Extract with StarRC

)
)
)
)
)
) Hierarchical Design
)
)
10
11

3. Advanced Functions
(1) Dummy Device
(2) Update Schematic From FinFET Layout
(3) Clone
(4) Interactive Route

4. Analog Layout Functions
(1) Analog block FInFET layout by Symbolic Editor
with Matching Mode
(2) Pattern Route Assistant for Analog block layout
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1 4R 05 14 d
1. [REMmMAREE
2. BEEABBER B MBI \
3. #1E Hspice LR CMOS Layout EA712 \
4. A Full Custom IC Design E A2

1. ARSI REERS  BEWA HESBRSMH \

ORI » B BEREHIEARS o BAY

PEERBREO T (SHIE—i2fit) \

() BEAEESMETBEBTREEA o ‘

() BEAEBBIME > BIBAFRSSNG  BR
(BB S I TE T AR T o

(3) ZEMB TS ST BRI BT BN S D 2 1 p <
T o

(4) BELL BRI HE > sHIRMHECIBREENRE
FB N2 O XA S EEEIEEZIE HBhER 2
REMEBHK (RBHEARDPOME / BB IIHR
/ B RETERIZMES NE) °

2. KIS ADFP REEH NG SUEHBRELS N
R EBRE B e S R R B T UL B RS R s . \
=5y (AR R T E S RIS E A OS2 o e
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AT EZE LR -

4. HEE (LD RETE) 128 B BRA AL
REBECERE » AP LOIGET IEIRES) ©
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C010 IC SRt IRIR B TR Z_

N :
AEREDIRHETERTEEE ICRTEECEBRN
8 o B0l 1 L 22 Linux fEE R > LIBITHE
TSRI EX12 2 EDA BT EE o N3 Linux EREERE ~ 26
B2 EEZENEN RERT > UkE BNRIE
ARG o
=R 12 K40
1. TSRI A2 EEE N 43
2. CentOS 7 Zrat &
3. CentOS 7 ARIEIEEIEHZ
4. TEZEE TSRIBY IC 3% 5tEhae =
5. B 5 IR T & R 1R
6. i TIFbNEB LIRS
& 3R & 14
1. [REIWNASE 2
2. BEEEEE ICHKTHNRIRENEZSBSVESE » ‘\.\_
T EEETFEE VIS FI8 S UNIX IRIEEBE o
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1. FRIZEBEMF G ERS ©

2. FFREIESE LR -

3. WEE (LR /REHE) 28 B HEARTT A
REEBIERE » APORFE T FIRRES ) °
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C101 Cell-basedIC
Implementation and Verification

AFRIZHHRFTENER T B XEA Cell-based 75
KT IC VR SR RERENH BEFRSTRIZEE
BEEMERHE SR ARRTEEREITTEEPREILE
L RMEE S BBHMEEEEE o« KREABRN
#38 Cell-based IC 825112 ~ 22 o & ~ Hardware
Description Language £ # X 41> 2 & & Logic
Simulator ~ Logic Synthesizer ~ P&R HFEFE D o 58
BRI ZHiE EREF - MRS ERART 2&5TE
HEE BREURIEETE CAD Tool  EAIRIE o

BRAZ K4

Session 1

Design Flow Overview

Standard Cell Library

Labs for Session 1

Session 2

HDL Overview

Verilog Fundamentals

Modeling for Functional Verification
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HDL Simulation
Labs for Session 2
Session 3

HDL Synthesis Overview
Modeling for RTL Synthesis
Design Optimization

Labs for Session 3
Session 4

Gate-level Simulation and Debugging
Automatic Physical Design
Post-layout Verification

Labs for Session 4

frs 22 15

w2 A

AFREFANENR R —RATEERS -

AR ESAE LR -

3. HEE (MR /REER ) 28 AR HIRMTEA
REBECERE » AP T THIRES

N —



TSRI /2024

C102 Verilog 7

REBREANBFEZENHE Verilog BBEEIRIMEES o bR T
WE AR WRE 8 @FRE (Lab) -HEF
EEEEMRIER Verilog iR FR#EEES (Simulator) »
FRE EPREE 2 Verilog B1F I ERIER > W5t
A B S BURN ST IR EREE o SRIZ L HF T BHEREE
1BRIFIE - BEBEOUFMELR Verilog %E%%iff%&
SRETFEA o [Ritb o4t » AR HAREN B O] AR iEES

}ﬂz (Synthesis) 5874 %%Eﬁ—iﬁﬁﬁ-@ﬁ%ﬁ‘gaﬁgﬁ’]%ﬁ

/I_;\/ \E% A= EEE‘DD = E/]%%/Tg ©

SRAE K 4H

. Introduction to Verilog Design

. Verilog Module

. Lexical Conventions in Verilog

. Verilog Data Types and Logic System

. Structural Modeling

. Verilog Expressions and Operators 3

. Dataflow Modeling N

. Behavioral Modeling \
. Support for Verification

- O 0 ~N O U B W N =

0.Verilog Test Bench
= o1



11.A Complete Design Example

12.High Level Constructs in Verilog
13.Modeling Memories

14.Finite State Machine Design
15.Verilog Modeling Style for Synthesis

—_
113

SRR IR (F
BEMEE > BEFILRERERASRAHES -

EI

= AH

ABREFNEMRA R —RATEERS -

AR EZAE LR -

3. BEE (MR RETE ) 128 B HIREATE A
REBCERE » APOREETIEIRES) -

N —
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C103 Logic Synthesis with Design 7
Compiler (Lab: ADFP - TSMC 16nm)

AERIZE C104 488 » BRT 2EIRREE C104 100% F
RANES.  BELIRINSERR (SFEE 16nm) B
PREEELINER > BRFONSHREEAM o
SHNAEEIE Lab 2B A ADFP - TSMC 16nm &i2&
f o

SRAZ KA

1. Introduction

(1) Cell-base flow review
(2) Comparison of T90 and ADFP-N16 CBDK o @
settings
(3) ADFP N16 - Std cell overview
(4) DC-NXT GUI Overview
(5) Tcl Introdution
2.HDL Coding for Synthesis

1)Synthesizable Verilog Code N\

2) Compiler Directive
3) Design Ware Library

3.Design Constraints

(
(
(
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(1) Single Clock Domain Setting
(2) Multi-clock Domain Setting
(3) Clock-Gating Coding and Setting
(4) Clock positive and negative edge trigger circuit
coding and setting
(5) Frequency division and frequency multiplication
circuit setting
(6) Asynchronous circuit design concept and
setting
(7) DCNXT SPG Flow with ADFP - N16 CBDK
4. Design Optimization

(1) Compile the Design - Synthesis skill

(2) Memory Compiler

(3) ADFP - N16 Memory category and Coding
5.Synthesis Report and Analysis

Labs: Z2EB¥RAE TSMC 16nm E1E

—
W
Sm?

= (5 1F

1. [REWFEE -

2. TEEABFEER B MFEANM

3. MBE DAL —F HDL (ex: Verilog or VHDL or
System Verilog) ©

4, IHERFIZBEE EE HOL Code Design #EEREE S o
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1. FREEEMRAEGERS » REFALBERSN
SR  ERBEBHTENMEERRS o
SBIRFERBAU T (SRE—IE M) ¢
() EEAFEEIMECRERLREER ©
) ERLEEHEIME > RISERAESENEGE | HER
BRARBLENFBEFFERER -

(3) #EMEE AL fe] o] SEBHIE B TR EN B 10 2 £ 10
S e

(4) BEELLEABRESCHE > SHIRMH OSBRI EN RS
FREB N 2 XA EFIEIE S ZGE BN ER 2
FREMETHK (RBHERPOME / BB IR
/ B RETERIZTRE T ) ©

2. KFRIET ADFP HIREEMANE » BUTHREEE
P ERME BTN HRE HREERIEERB UGS
SN HERTTHEERRREERYISS)

3R TESAE LR -

4. BEER (LD /BRSHE) T28)) B HREART A
REBTERE » AP OREET TEIRES) ©
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C104 Logic Synthesis with Design
Compiler

AREANSEEZEFC oJphBERNERE
Logic Synthesis B9= B 15 !

1. AR EAHREEN IC FTERERET ~ Mixed-signal
Flow Z%ZTTLEB _\E/jEE‘ \:\R\:#Eﬁiyrtl (= *Ettfﬁ E\RD‘HFE%

/\
/\_: ©

2. Verilog 587AB& 5T 2 Coding EU/J\BEIE » AR
BN A% F Coding s25T#SER iR R I REENAE =
FMEFEEIE > ABHER Coding BFfE K I05R 2
BRWER °

BB BN ST SHRER » AFEFHIE
QDﬁﬁﬁﬁTfﬁ R EHARHES Constramts > DL
FERBMEL — B EERENER | 3% BN NEE
.

A. Single Clock Domain BESERE A A

B. Multi-clock Domain BESERTE S A F 2 E1E
C. Clock-Gating EEE&E 5 /AH F 2 =18

D. Clock [FE& &80 g2 0B IREL Coding 574

E. BR48 / 1288 Clock B ZRT A

F. B EIEEH B ERET Z BRE A A
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4 (53 E & Low power B¥ > #3875 Low Power & —
% > EEEEE SN o a

5 BHESTTHEAWERNK  AREFERWVOE
AIRE TR CBIERT » RIBIRITHAE (ex &R
B & F % BE TOMHZ 42 7+ = 100MHZ) » & =12 Tt
EHUSAE (ex: KRB & A WAEE 50MHZ 127+ =
200MHZ) LUBIS R1E B 2 WAL » SREBK R AER
BRIRIEZZEAN °

6. 088 RTL Coding Z DC & ALALINRFEN ©
7. 0RERBAIRE IP BEFHE I ©
8. MRS MmEEE MG SEIRRA ©

9. IETEARIZ !
A. BJ1LE Digital IC 58%5T T1E < g
B. oIt B & HmELIF

AP LOBETTE ~ SHREIRIE R & A ANERETER

B2 BRIEHR LRCEEFELETE  RIFNEE

BFRE » FR2EESRANIE « IBERS 08I0,

Ke 5ty o e

SR A2 KA

1. Introduction to Synthesis Flow
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. Tool Command Language (TCL)

. Verilog Coding Skill

. Basic Chip Spec Constraint Setting

. Single/Multi-Clock Domain design

. Double Clock Edge Circuit design

. Low Power Design ( & Clock-Gating & Reduce
Leakage Power )

8. DC-Topographical & SPG Design Flow

9. Basic Compiler Methodology and Advanced

Compiler Tool

~N O O A~ W N

10. Synthesis Report & Analysis
11. Function/ Timing Simulation

E 2R G 1F

1. WBEDEKE—FE HDL (ex: Verilog or VHDL or
System Verilog)
2. ILEREEE AHB HOL Code Design B2 5

¥ 2 A
1. FERERBM B MR R —RATEERS °
2. AR EZE LR -
3. WEE (LR /REHE) T2 B HEATE A
REBTERE » AP T ERES
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C105 HDL Debugging with Verdi =

£ 1% A Hardware Description Language ( 40 Verilog
or VHDL) SETTIERE B HETHNBREE S , Bee= Ak
5 T & (debugging tools), Hﬁﬂﬁ%‘fﬁ%ﬁéﬁﬁﬁ&l
ot R B , ARENBWAIF] A Verdi E@FREE
T B2 153803897 HDL-based IC design ©

SRAZ KA

. Overview

. Source Code Analysis Tool - nTrace

. Waveform Analysis Tool - nWave

. Schematic Generator - nSchema

. Finite State Machine Analysis Tool - nState

. Interaction Between Four Components

. Mixed-Level Debugging

. Advance Verdi Background and Overview

. Understand design behavior and locate the root

O o N O U~ W N =

cause of a woring value ey
10. Trace memory content and locate memory write \,
11. Locate the root cause of unknown (X) values \
12. Understand finite state machine behavior

B 99
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13. Locate the cause of different results of two
simulation runs

w2 A

1. ARERREM AR —RALTEERS °

2. FERIETESME LR -

3. WEER (LR /BSHE) 28 B HEAT A
REBCERE » APOREETIEIRES) ©
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C106 Cell-Based IC Physical Design 7
and Verification with Innovus

T e e e e e e e e e e e et e e e e e \

A FIl#R 5 A2 6 A Cadence Innovus #EE » i — Cell-
based gate level BYEBESEFAL gds layout °

REANBBEAR APR RIZERE > BN EIR(F » R
FARBEEE—ETF timing & power 3KV IC &7 ©

SR A2 KA

Design Flow Overview *
Prepareing Data

Design Import

Floorplan /Powerplan Ve
Placement

Clock Tree Synthesis

Timing Analysis

© N o s W

Power/Rail Analysis

9. Routing

10. Innovus Foundation Flow S
11. DRC/LVS
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3 4U72)

FIIEERAZ

1. VHDL

NN

. Cell-based design concept
. C102 Verilog
. C104 Logic Synthesis with Design Compiler

HwB A

AREFRAREM AR A LTEERS -
AR EZAE LR
CWEER (LD /RSTE) T28) AR

REBCTERE » APORETEIRES) ©
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C107 Cell-Based IC Physical Design
and Verification with Innovus (Lab: -
ADFP - TSMC 16nm)

EE4 o] IFE A ADFP-TSMC 16nm 32 » 5% Cell-
based & 5%5T © RIEANBE BLAEEACIE FinFet &
2 > 16 nm FinFet 7£ APR AR ZER - library Z£ »
USSR EREIS o

KRBT ESFHBMTE APRAE » 2INER LB
APR BB o

ERAZ K4

. Library JF2%E18 2@
. Placement JF = £18

. Routing *E2518

 Timing FRE18

. Add dummy

. Design Flow JRAZAREE

o O~ w N =

&I N\

1. [REWFRES
2. BHBEFEBER S MERT
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. BFERITEFRE
(1)C106 Cell-Based IC Physical Design and
Verification with Innovus

w2 A

1. XREREMAGERS » REFALBERSN
B ERBBFBHEFENMEAIRS o
(1) FEEASMAEREAE0 T (SREE—1R M) ¢

Q) EEAFEIMELREBEREER °

Q) EREHHESEME - BISHSARFAES0EE © HER
ERTEERL o EF PR EREH o

(4) ZXEMEE S E(I O] SBBRIZ BRI B EEN S 10 < E1E
S e

(5) BELI BRI HAE - HIRHCIEHEERE
RE 0 E XA N HEIEEH R IRIER 2
FREMEBHRK (RBFBELATOME / HEIIR
/ B ERETERIZImS &) ©

2. ARIEZE ADFP HIZEM AT » BUTHBREEE
1t ESRAI & BT EE I HREER BRI
SRR T EERHRRERYIGS)

3. ARENESAE LR -

4. BEE (LD /REE) 128 B HEART A
REBTERE » APOETEIRES) °
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C109 Post-Layout Simulation and
Verification with CustomSim

CustomSim & Synopsys ‘A S]FT3E B B R —E &
RS ENSRE RS Transistor-level iR R HEERE &N EE > F|
T8 Z 0 BRIBRE ] > R &R 69 NanoSim »
HSIM A0 XA ERREHR MBS E 8 — SR
2 O ARRBBIEESHNMERAE 4G o
CustomSIm AR B EN X R = ENRESIZE > B
Direct Kernel Integration &2 Synopsys VCS® 1212845
B BRUREESFREEK ; AIREES LN
AMS BREEIRIE » I —HALENERA ~ | ~ EBE
BUFIBREEIRT » RIBEML T AR E o

ASRAEBNFBUaIE A CustomSim HIRETE AL B
1R > a2 Full-custom =, Cell-based BE R 5+
JLUER I B ENMBERA P OB HI R ERER
(Post-layout Verification System - #5 %8 PVS) I8 35 >
BRI AAD IR CBDK BYERETEOIE® PVS EB15 »
RSB BESHY Post-layout BESIEHRELEREE o

/
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BRIZ K4

. Introduction

. Inputs

. Stimulus

. Output & Command File

. Simulation Algorithms & Modes
. Interactive Mode Debug

. Verilog-A

. CustomSim - VCS

9.

Timing Analysis

10. Power Analysis
11. Other Useful Commands
12. Queue system for CustomSim in TSRI

frs 22 15 2

¥ Full-custom design flow £ Cell-based design flow
HBEEATHEERE  ERIAETHIERE !

1.
2.

3.

C004 Full-Custom IC Design Concepts

C101 Cell-based IC Implementation and
Verification

C106 Cell-Based IC Physical Design Verification
with Innovus
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AR R R —RATE

AR ESE LR -

3. HEE (MR /REER) 28 BN HIRMTEA
REBBIERE » AP ORI T FIlRES)

o=

BIRE o

= 107



C111 Cell-Based IC Physical Design
and Verification with IC Compiler

AREECRE > REEFE Cell-Based Back-End( %
By ) BRETERESRIZ » ZEEE B S A5THY Gate-level
netlist » #£38 APR EFRIE EE &K MRS
GDSII o IC Compiler £ Synopsys EXfY Astro < $1—
RBIREEEE ARG ZE > IC Compiler BT Astro 8
DHZHEHNT R B BWEREHEBIRTH
B IC Compiler Z#2/ENEH TCL SBAM A S BB
Design Compiler > sB{AFETE Synthesis B APR B95%
STEIRMIE - B—IBMNIRIFA L » WEEFEIRAEE
IMAZ ©

BRIZ K4

Introduction

Design Setup & Basic Flow
Design Planning
Placement

Clock Tree Synthesis

O Uk W -

Routing and Crosstalk
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7. Chip Finishing and DFM
8. Post-Layout Verification

ISR
1. %&’LLJE%EH 5X5
) BAREEE

SEER==) DXD

3. Cell-based design concept "|
4. C102 Verilog

5. C104 Logic Synthesis with Design Compiler |

| ARG R R A TR ERE o }
) ARG AL -

o
2 R (LURE) /85 (280 BRI /
REBMBIERE » AP ORE T EHIlRES F
Jj‘ /’/ :
%
K
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C112 Cell-Based IC Physical Design
and Verification with IC Compiler I

7 5B 72 16 A3 Synopsys IC Compiler || 8t g8 » & 2
E 18 & B 528 Gate-level netlist » #5358 APR B1ER
2o ELE RS MHEPTSE GDSII o IC Compiler I #1 82
HRERRE B ETENSZIR  REANSTEE
AAPRMIZERE - MNBIR1F BEREBTHTSE
PPA(Performance ~ Power ~ Area) B9&f ©

BRIZ K4

Introduction

Design Setup
Floorplan
Placement

Clock Tree Synthesis
Routing

DRC/LVS

N n AW =
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1. [REMmMAREE

2. BERISTIESRAZ -
(1) B FEEEERE

(2) BABIIEESE

(3) Cell-based design concept

(4)

(5)

==
oX. O
4) C102 Verilog

5) C104 Logic Synthesis with Design Compiler

1. AP SRET A G BIRE o \
). ARSI LB o

3. WEE (LR /REHE) 28 B HREATT A
REBTERE » APOGE T ERES
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C113 Cell-Based IC Physical Design
and Verification with IC Compiler I
(Lab: ADFP - TSMC 16nm)

74 Logic Synthesis with Design Compiler (Lab: ADFP
- TSMC 16nm) &R 12 » B2 4 o] LUk A3 ADFP-TSMC
16nm RI2 » ST EE Cell-based & 825t » HRIEAD
BERATE 16 nm FinFet H12 » L APR LB EIEWN
Design rule °

ERAZ K4

Introduction

Design Setup

Floorplan (with Flip-Chip)

Placement

Clock Tree Synthesis

Routing

DRC/LVS

Labs : 2 &5 A ADFP-TSMC 16nm B1E

N r AW =
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CE LT “d
1. REfRES .
). BREAEEER GBI \
3 EBELIEERRE \

1) B BEESE |
2) BARAIGISEBIEERE 5
3) Cell-based design concept |
4) C102 Verilog \
5) C104 Logic Synthesis with Design Compiler

(
(
(
(
(

1| AR RS SR MEHA HESREHD \ "
ORI > EABERETHDELRS o BHEY
FEERBAID T (I —iRft) ¥ e
() EEAEERME L BLEBIREEA o
Q) BREBRIME > ABRFESNG | B /

BREERTFEPHIEER -
(3) 2BME SU 1T 10] o] SR BRI B NI R 6D & 10,2 F 10

T o =
() B RIS IEE » BT RRE AR R
= R (LIS T O B 1 B e E
FREMTAX (RBHBEAPOEE / BEIR e
) BB BIZRE TR ) o |
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418 BTSSR %u%}ﬁil”la

2. ARIZE ADFP HIZEMNE » BUTHREEE
1t LSRN & BB HREER AU
SIS RER T EERHREERYIGS)

3. AREIESAE LR -

4. BEE (LD /REE) 28 B HEARTTA
REEEIERE » APORFET FIFRES ) °

Wil - w
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C114 MATLAB & Simulink &3I4k =~
P ERT2 - Mixed Signal Design and
Verification Flow

This workshop will equip you to:

1. Learn to capture your AMS specifications in a
dynamic environment

2. Rapidly iterate on critical scenarios impacting your
architectural decisions

3. Bring non-linearities into your dynamic Analog
Mixed-Signal environment

4. Develop reusable testbenches

SRAZ K4

1. Accessing MATLAB from Cadence Virtuoso

2. Simulink Fundamentals

3. Generating SystemVerilog from a Simulink
subsystem

4. Co-simulation between Simulink and AMS \
Designer

5. optional : MATLAB Fundamentals

= 115



1. Mixed signal architecture designer

2. Mixed signal circuit design engineer
3. Mixed signal verification engineer

AFEFNEMR R —RATEERS -

AR EZAE LR

CHREER (LIRD) /SRR 122 AR HRASEM
REBCERE » APOET TEIRES -

w N =
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C121 Siemens EDA HLS Flow for 7
Al Applications

Catapult & B& & AL (High-level Synthesis, HLS) {&
F3 C++/C/SystemC S PEFE A L T BE 2048 » W1 38
HRFREMIERBENRE  TEEBHMERIER
(Pipelining) » = E L WEE/WFE /B 1A (PPA) &
£/t B9 RTL (Verilog/VHDL) - £ @ ¥ B 8 8 #8978
BE WA 2RERESEE BEEFR
RTL > HLS AR oI &h&a—F L - 8IF38 B ER RS I
m BEER SIS ey PPA » At » Sr%4E 2k Nvidia,
Google, Facebook, Nokia, MediaTek, NovaTek /5]
EEBAHLS#RARE - AREFSNHE HLS EAXR#E
72~ Catapult C++ A2 ~ BIA C++ B HLS C+ BV EIR » <
Al JDREZEIR ©

2R 12 K 4

1. Basic HLS concepts

2. Catapult C++ flow N\
3. From algorithm C++ to HLS C++ N\
4. An Al accelerator implemtation
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AFEFANEMR R —RATEERS -

RN ESE LR -

CHEE (LUED) REER) 128 AR HRM A
REBBIERE » AP ORHTFIlRES) -

w o=
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C123 LA HLS RERRHZE Al BERSERIE
(Catapult HLS)

Catapult & B& & AL (High-level Synthesis, HLS) {&
F3 C++/C/SystemC S PE B A ML BEBE 2048 » W 8
HRFREMIERBENRE  TEEBHMERIER
(Pipelining) » = E L WEE/WFE /B 1A (PPA) &
£/t B9 RTL (Verilog/VHDL) - £ @ ¥ B 8 8 #8978
BE WA 2RERESEE BEEFR
RTL > HLS AR oI &h&a—F L - 8IF38 B ER RS I
m BEER SIS ey PPA » At » Sr%4E 2k Nvidia,
Google, Facebook, Nokia, MediaTek, NovaTek /5]
EEBAHLS#RARE - AREFSNHE HLS EAXR#E
72~ Catapult C++ /A2 ~ DA HLS BIR Al IDiRss ©

2R 12 K A

1. Basic HLS concepts
2. Catapult C++ flow
3. An Al accelerator implemtation
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AFEFANEMR R —RATEERS -

RN ESE LR -

CHEE (LUED) REER) 128 AR HRM A
REBBIERE » AP ORHTFIlRES) -
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C130 Jasper Formal Property
Verification

EEERTEHETEIRA NN ERERER
28 SoC RErHmEERPLE - Cadence HE 58
(Formal Verification) &= fif U A5 Z= B & & & — Jasper
T5 - IHEGEE S (5B ~ [REEEREREEIE » B
SRR ZZREFE I IEPLEY > LIckEFHET 0B W
s o

£l Jasper Formal Property Verification) Il & 58 72
B NB B S I B EE K SystemVerilog Assertion
(SVA) IE AN HE o Jasper 5 Cadence LUERR S EBE
(application based) BYTETUEREE T & » AFIFRERIZHT
E—F L Jasper BERBIFHIRIE - B2 EEE
F R B T E B BEE NI ER BIERET A BREE RIZ PV S A&
FEA

BRIZ K4

1.Formal Property Verification (FPV): #RFE SVA f&Eh5a
NG EET TS

2.Formal Coverage Analysis (COV): DT EREE BT
Bt

= 121
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3.Sequential Equivalence Checking (SEC): m{B3IE#RA
PLECES st R RS ITIET = E N HE MRS

4.Superlint: 7£ RTL FA3&@12 P E R HEITRERE DT -
BB TR RIERRIE I » M B e R ST 05588

HA

8RR
472 A4

1. FERIZFAMEM AR A LTEERS -

2. FFREIESE LR -

3. WEE (LR /REHE) 28 B HEARTT A
REBTIERE » APOEETEIRES -
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C131 Stratus HLS: SystemC—to-RTL
thEﬁEEH l:lil:l /)IL*EE

Kﬁ%% Eu_‘\ ﬁiﬁ%%&{jé%ﬁmﬂm‘keqm *El?kj\
S P sRETEIEBVER AR A S > LUIRERIRETN
FEEENNERAL o

2SR L SystemC/C++ B EBEN S A K5
T35 o WWHAEKRIBEERUHITE ~ BB FHEELEFR
& ~ EEE B WMENWE R INERE  Hit&A#HFTA
BN 8 %E?+2:‘“\2T+EﬁéEF§7] o L5 7EINRERE
BIABIE A S A SR RETEL c BB EIGAF o

SES A EE B ENETERR (Pipeline) HIR2 » EEER
2= KHESHEREHMESNRTUEREE -
SIS o BRI R Intel, Google, Nvidia,
Qualcomm, Mediatek, Realtek £ » 5528 A 5SS A
ETH L IR &S ERETER o

—EEA SMEES BT FRIE o

BRIZ K4

1. o] &A% SystemC B7ENE
2. SESARRIE
3.Stratus HLS IR B HiEH N8

= 123



4 Stratus HLS E1E

CHEAEME C/CH B
 ERERSTESRE
(1)C102 Verilog

AREFRAMEM AR —RALTEERS °

KFERETESE LR -

CHEER (LD RER) 128 AR HRMSTA
REECTERE » AP FIRES

N —

w o=
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C203 Design of RFCMOS IC = 4

RIS LS BRI A PIE AN L E L > A8 \
DB M B  UR » R STSAE S 2 I
1 Eﬁkﬁ%ﬂﬁﬁ RIS IR IR
K28 BERERE o IMERIRS I (LA S A BB AIEE
%EﬁKM£ﬁﬁT% B EL1E B BRI SRR A0 SE 1D
R DR TS R B B A (AR SRS o \

272 A4 \

1. Basic concepts of RF IC design
2. Low Noise Amplifier
3. Mixer

: 1 .
4. Voltage-Controlled Oscillator
5. Power Amplifier
12 2R 1% 14
4 o
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BRI R B EHE %@J%%%?MM&

¥R = ZA AN
1. ARIERMEBEM R R —RA LTS 8RS -
2. FERIETES LR -
3. BEE (LR RETE ) 128 B HIREATEAK
REBCERE » APOREETTEIRES) ©
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C204 Virtuoso ADE and Spectre 7

KEREBIENM Cadence (R EFK ) R THEC
Virtuoso Analog Design Environment ( LA &% ADE)
HA B pE IR BN A% Spectre BYEATE I « RIZEENHE
20{e]F] A ADE #2880 Spectre SE1THELL B RS R I 1R 45T
FEERAT ©

KB A Virtuoso 1C6.1 WL ERR A » B2S 0.18um
CMOS AR B RLEITE M ARERE FHRE > (FIRIRIS
iﬁ%ﬁi%@f—[ LUERSEZR S RETT /R RN 7 A2 ADE k=

EEE%*%TEE/ML*E ©
IEEFS Full Custom IC Design S IEEETRERIZ » 1255
VBB EBAFRIELLT #A00H] B Cadence Virtuoso ¥ e

R FOREBRHS o

SRAZ KA
1. Introduction of Virtuoso Analog Design
Environment o
2. Analog Simulation Setup \-\
3. Spectre Transient Analysis N

4. Spectre DC Analysis
5. Spectre AC Analysis
= 127



3 4U72)

. Spectre S-parameter (SP) Analysis

7. Monte-Carlo Analysis

8. Post-Layout Simulation using spectre(Hierarchy
Editor)

1. [REmREes
2. BEBEXBFEEFRF MBI

= AH

1. ARERBMACTERS » HBZHFALBFEEREMD
SBEAS » BERBEBIESUHENMEIERS o FFHEX
HFERBBR0 T (EBiE—1eft) :

(1) EEAFETMECELEFT ERAEEA ©

) EEALFEHIIME > BIZRAEENET | R
EREERL o E R PasEEEN -

(3) ZLEMEE T L 0] o] 3B BRIZ B R B EN B 10 < 10
St o

(4) BE BRI HE SRt EBEEEN RS
KRB E I HEFEEIIESEHIR B IIEE
HREMEBHEEK (RBBBEAPLOME | HEIE
/ B ERETERIZERS &) ©
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2. ARES VI8 BREHNANE » BUTMIRSEEN
LR E AT TASRERREERREGRUGE)
W2 R EERHE R ERUIGE] °

3. AREIESAE LR -

4. BEE (LR /RSE) 28 B HEARTT A
REBBIERE » APORE T FIRES -

Wy "5 @™
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C205 ADS Fundamentals

KERIZ DR ADS (Advanced Design System) BEEIE
B > TRl AR BEEHT LIRS « 94T
ERfE R o BEWEsRE » 823 ADS E&iﬁ&ﬁﬁ*"%T’EZ) |
18 o (£3RF2 » SEZ B Step-by-Step BIEIRIE » LUIF
7 ADS BRESIRFIRIG T B R R FomsI AP B ER
IhBE o BAEE2 ST Tt ER1E% » BEIRIME A ADS
ST B RS SR G T S SR B R I 28 T 1F o

2R 12 K4

Using the Workspace

Libraries, Models and Data

Linear Simulation Tools

Optimization and Matching

Basics of EM Simulation

Non-linear Simulation Tools

Harmonic Balance Technigues

Circuit Envelop and Modulated Sources

© N o s W
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LN

| AERIIRE R EME o |\
ARSI LR o | \
BB (LD /BEE) 128 BREIRRMNTE \&
SBRRIBIEEE > APOEETIEEBE) o

w N
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C207 ADS Momentum

ADS (Advanced Design System) 5 Keysight = E 2% 2
LRI EAE » HdBY Momentum BEEHO M L
B o RERENE Momentum BIRIBRERA AL > @
BB EWHERIAPIE » EZEILDN0 ADS APIER
2 DUERRENREFTERN BIRIFIFEE 3
2P DIRENTT BV b B AR SR EES BV A » 20
FE S /B Bandpass Filter ~ IC 3% ~ F@EKF
Wilkinson Splitter ~ #1222 81t ~ CPW (Coplanar
Waveguide) 22/ K, CPW Filter & » Wi HZE B -
IR B o

BRIZ K4

1. FEAENE : ADS & Momentum /M E

2.1 I b & DL Momentum RF / Momentum
Microwave ~EIRFLAMT RF IC 14

3. B E R EM AT 1 8 2D MERE RENME
HERTE

4. F[E#EHE © EM Component (EMC) BYEE R ERFP
ADS-EM By G125

5. VNEZREREUL | o AR2EIEE « RELSF
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6. CPW ZRE 8% 5T M /= #¢ - 500hm CPW BYE% 5T &
Strip 5% BI=HE

7. CPW Slot 8%7E : Slot %7

SYEBIEEE > LUNDiRE kR
8. CMOS B IR B BRIEHEE AT

1. [REmAREE
2. BERITIESRAZ -
(1) C205 ADS Fundamentals

1. FRIZEBEMF S ERS -

2. RFRBEAESZMAE LR -

3. HER (LIER) /BEE) 128 BERRERENSERL
REETIERSE » AP FEIREEE

DJ_LE
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C210 High-Frequency
Communication System
Measurement

R EBERFRTE , R T IRFAERNTEESD, J@JZ\
B RRABRARGE R AR B OHKETHIER
20— RH RIS, W0 ACPR 3% EVM 5848 | %"
ERTHRIMEBARERSAIEES  LREE DynJru%
R, WA EEENS R 5 7E o TUAFEERRE =

SENAI, MBS IBERKETE, ﬁﬁf&ﬁ%ﬁﬁﬁ
KB R M EARERE R, WL QPSK 5
SR G T, A8l #| A SystemVue & 4 QPSK &l
5, B ACSHTELSE, EEESE QPSK F14E
PSR WA B a2 oI &R EETHET D
Mo HEEMERSRELAMFERIERX, Fi2Pbe
T HB OFDM~5C E XA B R, &%, L& F A power
amplifier 5 &3 ], 3 f## WLAN ~ 5G k2 Digital Pre-
distortion & &8 o

BR 12 A A

1. Introduction
2. Wideband Modulation Concept
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3. QPSK Modulation Signal Generation
4. QPSK Modulation Signal Analysis
5. Examples

EERITIERE L MUK TAR

ARREMEM AR —RALTBERE - ;
AFRTHEENIZ LR - ﬂ
CHEE (LUED)RFHE) 128 BRIIRAAR
REWBEBE > APOKET FIlmEE o |

w N =
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C211 PADS PCB Schematic and
Layout

FIEEFAMERE AL PCB ; EFEH LIZ6MT
e B1TIeR PCB Sl 2F EH PCB /3 LizemEE »
B AHE] PCB #1882 ke flyas » I ZAZE PCB #1828
HHEEETIMENRS BT EH L2 EE AR o

AFRIZHUIX Siemens FTEEELEY PADS TH (BIRIRAE
HERE0) Power PCB TR) » PADS SHEARBEREA S
2IRTHEERZE—) PCB RETHBEEE » BEININF
BRMEFET AR ~ A RET RS IRAN PCB &RET »
THTREE PADS EEN @S ZEH - KB HE8E
ZEPBENRIFRBEMNORE » UEEBREREES
ME HEAEmMmS BRI THEREFRBES 0 |
ERREFEREN NSNS E E » EERER
5t o

PADS B IRIER 5 » B LIEZEARER PCB ARES
BIERET > BB EEE P BY Router THEESR KX » o] LUH
B TAZEM IR ~ IEHEMIMRS > SR ERTBEEEE)
G o b5 > PADS ERBERZ SIS PCB et#ig

BYIHEE » 70 PCB #iR¥#E ~ ©4BSR DRC ~ 3D DRC »
SI/PI 124 ~ Thermal = #t<F » o] LIS Hh#n §E i
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ITASTNATHE » WOBE A Altium Designer & Allegro iS4E (
PCB #TB2091E % > RESL ODB++ RN BHE .

ENEEPE AETT R RIE » s08 B ZE ADS Momentum
FNES NI T BULRHEE ©

ERAZ K4

1.Schematic : PADS Logic > 2%~ FREENE - &
SHRIENRTE ~ B X FiRERR « SHE -~ RBE
B~ PCBRTEHEMRE - BRRE - BEHEER -
HALESERE T |

2. Layout : User Interface (8 A2 & /1 @ ) ~ Drafting
(#8@@ ) ~ Library (F 4 E ) ~ Importing and Design
Setups ([ A K2 825182 E ) ~ Design Rules ( 5% 51572
£ ) ~ Placement (B B & ) ~ Routing (#E 18 ) e
Copper Generation ( # #8 ) ~ Design Verification
(5% & B2 58 ) ~ Output Generation (& & & 4 ) ~
Interface ( EfE EEEENE ) ©

3.Router © Interactive Manual Routing ( B &)=\, 5 &/

f&4% ) ~ Interactive Auto Routing ( B Eh=\ BENERR ) ~ e
Auto Routing (22 BENER ) © N
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4

1. [REmREes
2. BEFTERIE | BERE

w2 A

1. FRIZEBEMF S ERS -

2. FFREITESAE LR -

3. BEAR (LR /B5HE) 128 B HREARTAL
REBECERE » AP OIGET IEIRES -
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C212 1EEYIFERE MMIC ZHEEMAK
28 a5t B EERIZ

AFRIZLL TSRI AR MHBIFS I E 88 GaN12 BFRETT
RF TR K S8 RIBNM B EF MBI RE T MZH 2 » It
FIEFRASNERIRIERELUERIERNEE .
BB BB S > 58 Keysight ADS BrB2 R = 21
%5t~ BB HHHE EM R - B Cadence
Virtuoso = Assura 317 DRC ta & - 2 ERER2 A -
ISR EIT MMIC AR A SSHI B ISR
5t IRERENEEIRE ~ EM REHRE 0 WA B EHE
% DRC R9RE » 1EMERIE BT MMIC THEARRUKES T
fRBYREST ©

BRAZ KA

5] EFRAS AT ER AR o
T E5IR1E PDK ©
PLES RS o

Load Pull #21E ©
VLBCE RS ET ©
KRR ©

Layout B EM 1=# ©

N n A w2
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. DRC @&

5 R 16 1
REGRER
 BEEADEER S OB

. ERERSTERE
(1) C205 ADS Fundamentals
(2) C207 ADS Momentum

= AH

AREZERBMAGERS > RESTELERREMN

LA B AR ENMEATRS © SE8AX

FEREA0 T (SBEE—1R 3 ) !

() ZEEAFEEIMELRELRLREER ©

) ERLEZTESEME > QISERAESENE | HER
TRESPREUFEFHFTEEER -

(3) ZEMEE S E 0] o] B BHIE BRI B #EN & 10,2 F 1T
SCfF o

(4) BEELLEABREISHE > SEIRMHOIEREBENRS
REB N 2 E RIS EFEIESZUE HENER 2
REMETHK (RBHERPOME / B IR
| B ERETERIEZME TE) ©




TSRI /2024

2. AFRIES GaN12 HIZER AT » BUTHBRSE
S LR ERFLTMES RIEERRBERT
S I (B2 Rt EE RIS R RIS S

3. AREIESAE LR -

4. BEE (LR /RSE) 28 B HEARTT A
REBBIERE » APORE T FIRES -
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C213 THAIEEEEECITRE/ES
sxstE = AR

AloT YRS R X8I B8 E SR 1R REAZE
BRI AloT EREFFKRBHE » BREERD
£ EReE BHMNAES » @RsTHESF/E M~
HACIRE IR LR BEC IR AR T SR K » 52 AloT
FE o1~ D] B ER Y AZ OISy ©

FREREU—EIFER BN IREEER S RH -
EL—E—I5F 5 - WEBEKET ~ ERE) ~ EVB
&5t~ BENMLEARE ~ SABUBNOITEEE - Ri2
NBIL o] BEAR NMEAIFEREECIRRE P 2 BIHTIES
IRRSMEES] » o] I RUtBIE BB PRt kR
B RIEH AR o

SRIE K4
1. NEAIHESR T EECIREEH N

2. SOIRBS BB TR 5T ~ SCIRBEMEYSRET ~ BREBHBH
st~ EVBES ~ BENMUEIRE
3. EAIEH 2RO
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LN

| AERIIRE R EME o |\
ARSI LR o | \
BB (LD /BEE) 128 BREIRRMNTE \&
SBRRIBIEEE > APOEETIEEBE) o

w N
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C214 EFEBIETIE (Quantum
Computer Engineering)

=R EREERPY » SRR T EAS TR A
TR B BEHRETHE  LHERS MR
TR BFENSEANRLHE -

BRAZ K4

1. Foreword and Introduction;

2. Mathematics: Reviewing Linear Algebra and
Quantum Formalism;

3. Key Concepts: Bloch Representation, Hamiltonian,
the Schrodinger Equation;

4. DiVincenzo Criteria, Qubit Technology,
Initialization, Quantum Gates;

5. Qubit Readout with Microwave Circuits;

6. Conclusion

E—
\
Il

15
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w2 A

1. FERIEFAMBE MR R —IRALTEZERS o

2. RRBETESMAE LR -

3. BEER (USR] /RETE ) 128 B HREE AT
REBTIERE » APOFET FRE S
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C515 The Digital IC Testing with
93000 Series

IHABENL & Fr RIS 2 EARLR » ADVANTEST V93000
RIS S BIRZERIERAZ » UK TSRIRA 2 B MR
AR ERERA > LUEEE2E& A
BOFT ASI LT EN 5 > W PR R FEBIREER o

BRIZ K4

. Introduction of Digital IC Testing

. ADVANTEST V93000 ATE

. Digital Test Flow of ADVANTEST V93000
. TSRI Test Flow and Case Study

. Rules of Test Lab

U~ w N

W
Il

15 1

1. [REmRes
2. MEETRA TR AREETAENES
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w2 A s
1. FRIZEBEMF S ERS ©
2. RRBETESMAE LR -
3. WEE (LD /REHE) 128 B HEATT A
REBTIERE » APOFET FRE S
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C516 & kR AERIUsCIEAEIRIEE
AIRIEEEF

FEES SRR BERIMAENIEA  ICKRFTRRN
FIRRRRS > WLIRSBER  ICHTENE
1E £2 (RAM~ ROM ~ Embedded Flash ~ DRAM ~
Embedded DRAM) FERBYLLERREK A » W0 LE
= 56TV~ @ ~ YHEHE ~ 1I2ER - BRETF 8
DREEESH —ARMEH (SoC) RNEIEEEEK
SEFEEIGN c BENBRBEANRHEE » HPEW
BEHRFE B E K FEN0EEE ©

HRICEERESBEIARRALEFTRRZOERSE
HOEETR > W0faI7E IC S&EHI0 ABREY BIST (Built-in self
testing) @ — BB E6YERRE > AR LSRR 1T
IC SREH@A2 PR B ASHERY N0 A BIST JAIE B 18 2R R
BBENANERIVEIER o L5EEFIER, e B RO
f6F8 EZ-BIST TEELEIREBAGBE o
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A2 A4 7 1
SBRTWAR EZ-BIST N3 )
1. iSTART product information “
2. START ™v3 (SoC Memory Test and Repair Tool) I‘.H
3. EZ-BIST (Compact system embedded SRAM test | \
tool) ",l \
4. ATE Test Pattern Automation '5 \
|
|II l\
E#1R1E EZ-BIST tool FHi2H 2 '\ \
1. EClBES RGN B III".
2. BIST /143 |
3. EZ-BIST SEMREEIIB(F Y
I|
E R IR 4 Vo
/
I BB RS B B //
1. REREZHNEM AR —RALTEERE N
2. ARRTEZAEB LR -
3. BEE (LR /R5E ) 28 B HHRA A ‘
RERIBIERS - AP OET REE o s
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C601 CMOS MEMS sensor design
concept

CMOS MEMS sensor design concept sR12 73 5 i A S
DETTREE 0 — 5B CMOS MEMS & &ERTE » =5
CMOS MEMS 5% 5T EREREE AZ ©

1. CMOS MEMS &AERAZ UM% E (MEMS) R 1l 38
EEWE > B AEIER [ EF 2 MEMS 2R
fii > W EHH HAFRSEITEREE DT 5 LB NS
CMOS Z BHEMIZ g EZE CMOS MEMS BA25:417 ;
BRE& G TSR Prigc N ITARTS » st B RS MA
BEAR LR HIZRLETHERE > BEEFE—T
TR IR EF ATV MR A ©

2.CMOS MEMS B&EHMAZAF/ M8 TSRI PAfE A 2 CMOS
MEMS FEREHRIZ » MR B0 EREEE
e A EITRIMEREREE - FBRRERES
SFEEIEBMIE BRI o

& ST R EIEEY MEMS ToA A TNMB R MEMS
T RIS s B b B SIEM RIS RIS -
RIBSRE > L RSHIER RS (Lumped system) 2

2 #H3 MEMS T 8RE ) EPa S ARE
B MEMS 7T 2 MR S SReRR(E ; 1ol > BB it
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HRRIUKEEENCMNBARTR DI (FEM) #iEeE
1T5REHEREE » BB BB A FIRPRESR BT
= 5 BB AN E MEMS JTHERE) / ROGRITS TOETT
safE o WA ARG FHETHERRE DA o

EEFENAE TSRIMEMS 2AIBR=E 2 IR » H
HEeBIEFREME ILREEFERFTE ~ 8¢
THEBFBE/ BTEBEESHIEFE - EEE MRS
R EREBRUERMER > o8 L e BERE
[RIBERFE RIS R G IR EEITARER o

BB A SRAZ O] B A B2 E H i° CMOS MEMS £ 5% 5t Ui
EXRRIRBE T ZRBE TH > WiBE TSR 2
CMOS MEMS F 5742 > BesB 2 8 BB A CMOS
MEMS & tmAE » I @ &8 M B A B2 2
BRBNILLERIZ ©

IERAZ AT & /7 EET B EERAZ -CMOS MEMS & E1E
HRCAIEER IPES I CER > T Lab EHEERIZENNED
BIRE > ENMEELZAEN MEMS ERESESMAMREE
FEBEAIDREST ZHEFTH TR c AREFEZHE
EA4 202K Full customs B9 MEMS @ EERsT » HE
RETNRES | PINBLHERS > FILaJFEHAFEN
FIRE E B2 E TURHE MEMS B350V 5T ©

/

= 151



-

BRIZ K4

. BFEAURBREIER

. Design concepts

. CMOS process flow

. CMOS compatible post process

. Microstructures and layout issues
. Material properties

. Fundamental cells

. EDA/CAD tools

co 1 o U~ W N =

ERIF M
ZEERE T HSHMRERTEREE -

HwRB A

1. FERERBME MR R —RALTEERS °

2. FERETESE LR -

3. WEE (LR /REHE) T2 B HEAT A
REBTERE » APORKETERES) -
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C610 OPAMP Design Techniques 7

SRAZEFMNMIB B / ERRER RSS2 85T ELRRASET

S BRE IR E TS ~ FEl o E 2K TE Cadence £2
Synopsys Eﬁ%ﬁ%iﬁiZﬁ%’iﬁil’ﬁéﬁWﬁ%Ex)iﬁZE
I8 o KA MIBIE S ER R R SR ERRIE -
BN SRR BBV R TR ET I TS © E%%T‘tmn%%mm

TUAS RIBR R TR BIFERIZ » BEEFI o] LUER
HE—REREN WV EMTIEEERIEBRAZE
ERRCHIFBEN B B 5% 5T Lk ©

2R 12 K A

ESE) e AN i) <
BEBM A CRBRER T 2851 Ih
B E B AR E T T
RBR IR R BTN B RERE
. B SR AR R R AR Il
 TOERR RSB R E R A28 2R RS B E T B )
. Cadence/Synopsys KsTIRIE N RzsEnsa EH) N

\nowuw#w[\).—\
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ERIF M

1. BB R R F S
2. [EBREF R AL BEESTHBEREERE -
3. BRAEHE

(1) BFE

(2) iﬁtb%ﬁ%%ﬁg‘l‘

HwB A

1. AR E MR R —RALTEERS °

2. FEREETESE LR -

3. WEER (LR /REHE) T2 B HEART A
REBCTERE » APORETEIRES) ©
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C612 Switched-Capacitor Circuit < 4
Design Techniques

T e e e e e e e e e e e et e e e e e

REHINBR R ESBR R RSN

R~ OP BYRASETE ~ BIRRZ 05t~ Bz E 8L

RASEETT o ko) - BRI —B =MD AL /

BRI BB EE ) > BRE IO LR E

BB FBIE  EMEB S ERB 8T
R BIEEEER ADC B RETIEES ©
R T A 4H
1. BURIBER 4T
2. XA BB BENB S
3. XA BB EBEFFETH
4, tEERERERETNHB
5. Cadence/Synopsys &5t IR1E F &z SC BRI
5
Z R4 ~x
\\

1. BAEL B A E S
2 EE BB BRI RVEER RS RIMIES
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BfE e
3. EFMTEFRIZ -
(1) BBLLE SRS
(2) C610 OPAMP Design Techniques

1. AERERBME MR R —RALTEERS °

2. AR EZAE LR -

3. WEER (LR /REHE) T2 B HEART A
REBCERE » AP THIRES
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C704 TN28HPC+ &2 -Full-Custom
IC design flow

AR 0 (TSRI) 12 14 &2 TN28HPC+ £ 28nm CMOS &
12 BEFRSTE 7O AP O EAREE EEA
EZ%%%L%MEI;ETT%@ wEt AREEI LIFLE
AfEF ~ TN28HPC+ IR E R BB 5 ~ %
BLEEREIES o SRREIMF L Full Custom IC BREHRAE
BE - HEBE I FHERTHEMFEA IPDK (& Cadence
IC6.1, Synopsys Laker L4/Custom Compiler @ AE%ET
FE) WEEEEWR L REISREENR

k55 IR AREAB IR TN28HPC+ HiZE# T
IEMHIAER > 1R POF SFIEE2881TFESE
SIR5E NMEA (PDF EFAZIFAOJED ) ©

BRAZ K4

Brief Introduction of TSRI Security Laboratory
Introduction of TN28HPC+ Technology

Brief comparison of TN28HPC+ and TN28HPM
Design Environment of TN28HPC+ (incl. iPDK)
Layout and DRC notification

O Uk w N -

Dummy Fill insertion
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1. [REWMFREE

2. TEEABFEERBMFANM

3. BE A& Cadence -Virtuoso ~ Synopsys Laker/Custom
Compiler ~ #0 Calibre-DRC/LVS &na& (5 A< ER

w2 A

1. XREREMAGERS » RESFALBERSN
SEHAN » B A EIX M ENMEAIRE © 3H8HX
PFERBAI0 T (SR —1EM ) °
() EFFFEEMEBCREZ ERBEIAE °
) EREEHESEME » BISFARAES0EE @ R

BREEEEUFEPHEEENH -
(3) ZXEMEE S E(I o] BBRIZ BRI B BN S 10w E1E

S e

SHED ERBEXHE > HIEEJEREENR

BR B2 EAIX MR ENIEE IR B 1E

RERGMFRE (KRB EAFOME / HE

g1k / & a5 TERIZTRS &L °

2. FFRI2 S TN2BHPC+ BIZERAE » BUTTAIRE
2ER ERNMERTETMEE HEERRRER
UiEE 18 RiZ oo EERHERERYISE ©

3ARENEHEAEEREFESTH - POF EF1E

(4
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BRRS22 S 0RAE TNERA o |_—
4 KRBT ESAE LR -

5. WEE (LD /R5HE ) 28 B HRAT A
REBTERE » APORETEIRES) °
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woml] A

C705 TN16FFC %2 -Full-Custom
IC design flow

A0 (TSRI) #2142 TN16FFC B 5% 16nm CMOS
FINFET 812 » ASRIZENEE S T H AP/ MMEM
2~ 82T EEBLE PDKIERA » (28 F5s
T2RES B BN SEABRAIRIBER EEZE ©

KERE—FIBNE %Tr@%e%%%ﬂjﬁﬁzae 89 &
& EY FINFET WEB AL 7R EMLET
BN ERBHIIBESBTME LOOHEMINER
25 o S FiNFET ERBNERETEERENE
FINFET E& 8858 5T R A& (Design rule checking,
DRC) RRT /ORETBEREBENRIDI » FTEFFZ
finsE > ERE RPN B BEESHENGES » FEE
M ——FRES » RERTHREE —RIREKE
PERCER - WIRME RoVERIFR &M

LISStENAEMS @ FInNFET ERECRAKRERE -
RNELUZ & B (Polysilicon Gate Layer) BEZ&E 1L
[& (Gate Oxide Layer) RFE Rz > MEUA—IE—1R
BIEERR (Fin) VAR BN E R 23R o BRItk 2 5} > BEFRTIES
BREEERZES - BEEAENIFERTELERT
HERE B ERENELERNPTEES
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BiEES L  UEERENTHREERAN  BF L
BEARUENERE  BSENEE BESTEN -

FEDHEHEEF 2 » AERI2HE LL Full Custom IC EBETAAE
BA) o IRHRERE > FEETEEIE 0 LURE Pre-Sim £2
Post-Sim NEEM » (FEEFE ZEFFMERIZHETE
BB EYET o SRIZP > WHE LB HA Star-RC 7Tl
HEE B4 52y RC extraction o

FINFET fe@FR 7 MiBMmBEEARTGZIN - BiF M8 —
ERERF I LHBERDMEEE o FBE LR
BERATTN T LERAS ISR HEIFERA - 22
SIRBTREFRE - s2t WCRIZHVEMR -

BRIZ K4

1. Brief Introduction of FinFET &
2. Introduction of 16nm-FFC Technology and Design
Environment (include iPDK)

3. Comparison between Planer FET and FinFET

4. Layout and DRM notification

5. 16nm-FFC Simulation Setup and Notification

6. RC Extraction by using Star-RC N 5
7. Advanced Layout Skills. N\
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E 2R G 1F

1. [REWMFREE

2. BEBERBEFREEFRFNBHA

3. B & Cadence -Virtuoso ~» Synopsys Custom
Compiler ~ 0 Calibre-DRC/LVS R 8&{E A&

w2 A

1. AERREEMA T ERE » {HBEFBELBERSNH
SEIAX M » BERBEBIEXHENEERS c FFHX
HFERBAN0T (B2 —12fH) ¢
(1) EEAFETIMECEEFZ ERBEDREA ©
) E2LFBHIME > BSFRPAEENET | HER
EEERE LR RPRHERER o

(3) U EMEE L e] o] S5 BRI B M B HEN B 19 2 L2
S o

(4) BED PR HE > BiIRHoEHEEET RS
KRB 2O a 55 EHIEIRENES 2
REMFBPR (RBFBTEAPOMRE / HEH iR
| BB ERETERIZIRE T &) o

2. AFRES INIGFFC EHEBEER AT » SUSMERS
BER LRI EALTHEEHEZERREGA
EE I HER T EERRRGERUGEE] °
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3 AR TS LID L8 o =
A4 HREE (LED) /REE) (28 B ERRE &y
SBRABIEEE AP OELET IEBE o
[
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C706 ADFP %2 -Full-Custom IC
design flow

BHEE 16nm FInFET @R RIZ (B ADFP &i2 ) » 32
B8 7 # FINFET EREBE(EHE Planar EREETE
sYETEL2E &M /F (Full Custom Layout) FHIZER »
RERFZLLADFP 22 88 > IBE FinFET &2
N~ IPDK ZEEELTE ~ 7o model ~ BESIEREE ~ FInFET
EREEME 5 CAD Layers E2%53]] Design Rule & »
M8 ADFP HIBTEEE &ML IC SREHMAR o SRI2 L EH AL
Lab. BEESBR L HHRE > 182 B WR o

AFIETNEE ST ADFP BRI EMHBINMIBEEERER
BB S IPDK ZEHFERTS > FFRE S KKK
ARFAEN FINFET HIZAERARIZ / S EFEIZ (18 /
BLtaE ) BRI EEE ADFP 228 iPDK
HEEGAAT > BRELUEREHEHERRE /28 -

BRAZ K4

1. What's ADFP and the package introduction
2. Brief Introduction of FInFET technology.
3. Install/Setup and Usage of the ADFP iPDK
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4. Models and Simulation Notice.
5. ADFP FinFET Layout and Special CAD Layers.
6. Special design rule and DRC/LVS verification.

ERIF

1. [REmREs

2. BHBEFEEER S MEHT

3. B & Cadence -Virtuoso ~ Synopsys Custom
Compiler ~ #0 Calibre-DRC/LVS #rE& & FEACE

1. FREREEMRAEGERS » REFALBERSN
AT BRI AR ENMEATRS © SHEHX
FERBFWT (B —iEft) ¢
() EEFFEEIMECRERBLEREER °
) ERLEEHEIME » FESRAESNE | R
BREERLFEPHERENH -

(3) A EMEE S E eI o) SRR IE BRI R BN & 102 £ 1T
S e

(4) SEL EABRBAXMAE > SFEHJERHEBNR
BRB M R SRR ENIER
BREMBARX (XBBFEATOME / HEI
TR/ &P SRETERIZIE TH) ©
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ARIES ADFP HEBERAS » BUTHREEE
1t LSRN & BB HREER AU
SRR T EERIREER UG

55 °
3. KRETESHIB LR o

4,

HEE (LR /REHE) 28 B HEATT A
REBTERE > APOFETEIRES °
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C806 KigME5IsR el 7
3D BRI EE >

VT BN 5C TEh@Es U R BER B ZRMVERE
RSHEAXKARES BB T NK » AFIZBER=
B8RRI REYERETE R » W E EIIRIREIF
TEAY KARMES RSN ET o ASRIZE B RARPEY5%518Y
BRI 0 BRI MEZ AR RARBVERST L -
AR EMPro B2 ADS 1ERE B IR RIS ETTE(F ©

i
1. RIREARRIE
RS izl b
3. AR KARE N
4. TESRARIE 5% 5
5. TS BB SRHAICE
6. EMPro IS SR e (A A
fes 2R 168 -
§
[REMARES N\
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C904 AISOC Platform hands-on
tutorial

AISOC BARDLEITESHE T 6 » TEBIRHSEM
FOETANIEZE (A) 2 & R st > 5ehk SoC &
Fregstis » ol LUE A ZE 2 F08Y Cell-base Design
Flow i 218 SoC & & — 2 F Verilog &R #t > &AL >
B > DRC/LVS BMEZFLT R > BB EAECRSE
TESR A TR o (B2 £ TSMC 28nm, Process & & :
T28HPM)

BEXRRR  TRKEE

1.

> W N

TFATER AISOC F 5 o

a0fafEf AISOC F6 o

EERE—(E AISOC Zift » HEUEISaIERET IR ©
AERFZLL Synopsys ARC HS34 B » 28 0E A48
B R EEAIELL ARM RIZ2S 3 E MR IS Base
8 SoC F& °

L A0a S B 2 8% 5t 8Y AI-IP > 4k 3% AHB or AXI Bus

Protocol # = AISOC F & (B8 Wrapper &2E5 X )

. LDLAE ASIC CHIP 2 LU TestBench & A &% | &% 89

Pattern /E RTL-Simulation > 2 & 57T KX R 12 1T
2 &0 5 Firmware C code B4 HEX 182 » &8
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U~ W N -

INGENSUR NS RN

CPU H 8 22589 Al-IP —E7E AISOC & 1E RTL-
Simulation °

SRIZ K4

. Introduction to AISOC Platform

. How to Use AISOC Platform

. AMBA Protocol Concept

. Tool Chain - Firmware Design

. Example of Integrating an AllP to SOC

(1) Bus Interface Coding

(2) Firmware Design (w/ interrupt handler)
(3) Huge Data Preparation for SOC Sim

(4) RTL Simulation & Verification

. Future Work — AISOC Roadmap
. Labs

(1) Lab1: RTL simulation of AISOC Platform
(2) Lab2: Add an IP to AISOC Platform

—_
\
Il

s

oy

<1

[REMFREE

. EE Verilog Coding 827

Y CEBEBEAR

. B&XD Cell-base Design Flow #:&
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5. BEEIEARFTEMETR

SRR

1. FRIZEBEMF S ERS -

2. FEFRETESNE LR -

3. BER (LT /REE) 28 B BRA A
REEBIERE » APORFE T TFIRES )
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C908 Silicon photonics passive
component measurement course

TEARED » K5 | E2E2BHICTFHEITTHER)
RIENBESEEY L FRE TR EXRRIEN
8~ JORBIRRESTE ~ Wt FWRE T 2 BB
(coupling loss) K {E#RIEFE (propagation loss) 28] ~
BB HEER] ~ RN - FENHE o BRIZPH
Rt BE e B T ETE R BRI IFSIR - Hitt
FEPF e A MEc EGE HIVETTTHE
RLRAZEVEERE o SRAZETTIN 6 S 15 an BAME R B RS
sRBH > BBl BB A TUaRA o

BRAZ K4

Day1:

1. B FIORE TR AN

2. B9 FIORE T 2 B IR Em R

3. Bt FREI T ERIC BRIMIZRSIERA

Day2 :

1. TSRI 87 FAEEn o455 57 B

2. TSRI By eFERR EwE T4 ERIARFRA
3R SME BB NECBRIERE / B5



TSRI /2024

1B / TTHHREEAS IR 2RI DT o
4. Edge coupler w2 RGBSR EBIFHE o

5. [ SRS AR 2 5 AR S TT i AR LR
B o

1 o

ARRBEHBHRR—RATEERS o |
RERRTESNAIB LR o 5
R (1 @/L%ﬁ)’ﬁhﬁ#%@ﬁ%ﬁ |
BERBIEBE - FPOETFIEEE) |

w N =
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C909 Wit FEBITTIHEERRRIE
sm 70 A B A B SRR

AAREZEF §HEBEEEBY TS REHAG
s T W R o MRED T AT Wi e EF
BRI O TFaBEERBENRN > ETE
BiRlE - FREEFTHNW AT SRATIR THES
Mach-Zehnder modulator (MZM) ~ Ring modulator A
Electro-absorption modulator(EAM) &5 » SREBRTERIE
TR ERIDHT (ex. 3-dB ~ eye ~ spectrum ~ IRIEREE)
ERSHARE SRS R EEE RIS RS0 E
Euﬁﬁﬂ = SRR B ZREA G o B PIRIRBIE
¥t optical TX/RX 9522 RIEHEITER08  SRI2 B ISR
B BIEW T ST T RIAE RN
R~ MERAE ~ EAAEERBRAESFZIES
EREERTR IR - BB AR IE R RETEITEA
TA1F > iR RIBERIF0EMANIT S I o

BR 12 A A

Modulator

1.General introduction of the modulator
2.Testing: spectrum vs bias, operation points
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3.0ptical eye, and 3-dB bandwidth
Optical TX/RX

1.Bit-error ratio testing

I o

—_

AP R R —RATEERS -
AR ESAE LR - |

2 .
3. BEE (LIS /B8 ) (28 BREBRREM '-

REBCERE » AP OETIEIRES) - \



C911 Edge Al Realization With
MediaTek Al platform

AR TR B Eim B AResENT » Mall#RirBIIR
BIIRESEBETEGEE » AREERERR ~ IFEED
FIFER ©

EREEB S ET 6O EE MediaTek B 2& 89
NeuroPilot It 7 B T AR FRIR c AREASHE
N8 MediaTek 89 Edge Al £ 5752 -NeuroPilot #z1fi
RZERFRT ; 538 NeuroPilot W T B K imi2 » #Eh
B —1E Al RADETRELCBRIEEH MR RG> 815
B Al RAVE AR ERRNTIIR METERNE ~ B
#8 ~ 5 A ANN (Android Neural Network) APl 12 %8
FRBIHANIT Al IBE o KERIZHE— T LB E
BF > BHEABEE—EEm AR FET
fezik > SRE Al ERNEE 185 o

BRAZ K4

1. Introduction
2. MTK Machine Learning Kit
(1) Overview
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(2) Quantization
(3) Network Reduction
(4) Converter

3. NeuroPilot SDK

(1) Java/Native API Introduction

(2) Execute NN Model in Native Environment

(3) Develop App With Al Model
4. Labs

1. RERERES
2. BEH A EXES ) BEERX Python =52

oo /.

1. FRERBEMAEERS -
2. KRR EZAELR -

3. WEE (LR /B5HE) T2 B HREAT A
REECTERE » APOFET TFIHR

=
BEE o



C912 Wyt FEWMBITTIH R iR EETEA
EX e EAERIE

TEAREP UL FHRGIS THHEAE RS
100GBaud Yt 7B 88 B EITRFTHE o« FIEE A
# 88 T 2 5 Synopsys Photonic Solutions » 20 RSoft
Photonic Device Tools &2 OptSim Circuit ; RF 181
B8{HFE Advanced design system ~ Sonnet ; 35535%5
&/ Matlab °

BRIZ K4

Modulator introduction

Spectrum vs bias simulation

Modulator equivalent circuit model and small-signal
modeling

Modulator electrode design and EM simulation
Schematic design in OptSim Circuit

Simulations in OptSim Circuit

SRIZERERAE -

—RSoft CAD ~ FUllWAVE ~ BeamPROP ~ OptSim ~
OptSim Circuit ~ Advanced design system ~ Sonnet »
Matlab
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1. RN BE MR R —RALTEERS °
2. AR ESMAE LR -
3. WEE (LR /REHE) 28 B HREATT A
REBTERE > APORETEIRES) ©
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C913 B93¢F 4R -IMEC PDK fEFT ~
/5 « DRC HEAEREGIRIREEHERRIE

IMEC 3T BA B2 £ £ %4 iSIPP50G B 72 17 2 Al > 3
A PDK £ iSIPP50G_3.4.0 » ABRRIGHE L EE R
2 iSIPP50G_3.40 MR FZE BN NBREEE
et RE >~ MEEI ~ PDK A B I #E ~ design rule
checking & gE /] o EIFHMEEHRE PR A IMEC
iISIPP50G_3.4.0 BY T HASE B8R0 14 ~ BAZARRE ~ SR
NS RIZ2ERFLEAPEEBRILERZNSE » |IB
FHEERETHS ISIPPS0G_3.4.0 FAUTR IR P EIE o

SRIZ K4

Day1 :

1. IMEC iSIPP50G_3.4.0 M@ /mi2EE MHREPEEER0A ©

2. IMEC iSiPP50G_3.4.0 PDK A0 IMEC &/ & {FIRIER
BH o

3R B RANERBENB T EANE (B
DRC ~ 5951 ~ 1= Bl /5 MBS A N ES BB R E ) ©

4. IMEC iSiPP50G_3.4.0 PDK FRERBE R HZE ©
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Day2 : f il
1. BB AR IMEC ISIPPS0G_3.4.0 TARE(E o
2. FENREZEAIE IMEC ISIPPS0G_3.4.0 TAZEIE o
SRIZEAERE

-RSoft CAD ~ FullWAVE ~ BeamPROP ~ OptSim ~

\
OptSim Circuit ~ OptoCompiler ~ L-Edit Photonics ~ ".I I"a,
Calibre ll'. \
IIII I'|IIII
fesR g 1\
REREE H
- mEAm |
I|
1. ARERMIRG SRS - \
2. ABHELEE > & TSR P _LBATH#HBITEAL IMEC =
NDA EBE% //
3 AR TEZARIBLER o /
4. BEE (S /REHE) (28 BRHEARATN

REBTERE » APOREETEIRES) ©
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