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Hisa A-8 1 RISC-V 4 £ 2 # /R B #nst
BT ES BT 1A

HHBet®

RISC-VEA S ERR RSB ERS T

St (AT £33

A B e
HE BAR

IR ERHE R
# RISC-V ey 45 & &5 - &6 R A T ke, #r8E MIPS CPU
A > TAFE B A %38 RISC-V A K54 & 69 R 3 B4 (CPU
Core) °
2HAME A
(A I: Single Cycle RISC-V Hardware Implementation
B 4 RISC-V SR 83t 2 M B > B4 T KN bt Bt 7 #
RISC-V AR5 4 E R L aE g 42 4% » 31516 Verilog 4 B84 i35 % A48
EHR—BEFHF RISC-V RS -
(2)A2: Compression ISA Implementation in Single Cycle RISC-V
B4 RISC-VM A R B &R S R F e > A TEN T HM T4
RISC-V B 4E4E £45 4 E R H A f83% 3t > #3518 Verilog #E f 6 #3535
et — BT X BUEIE L E 2 EFF RISC-VRIES -

HAM AR a3

12 hrs

Bt
ES: %X

1. Al: Single-Cycle RISC-V Hardware Implementation(6hrs)
Al-1 Lecture: Introduction to RISC-V
A1-2 Lab: Single Cycle RISC-V Hardware Implementation
2. A2: Compression ISA Implementation in Single-Cycle RISC-V(6hrs)
A2-1 Lecture: Introduction to Compression ISA in RISC-V
A2-2 Lab: Compression ISA Hardware Implementation

ToFHM e
73 A

1. Handout
(1) Introduction to RISC-V (2) Single-Cycle RISC-V Implementation (3)
Introduction to Compression ISA in RISC-V (4) Compression ISA
Implementation in Single Cycle RISC-V

2. Video
(1) Background of RISC-V (2) Features of RISC-V ISA (3) RISC-V
processor (4) Introduction to Compression ISA (5) Closer look of
Compression ISA (6) Implement Compression ISA Step-by-step (7) Test,
Simulation and Synthesis

3. Others
(1) Testbench and Synthesis File (2) MOOC Verilog coding

IS N 3
(RS S
&

B A Verilog ##¢ 28 35 (NC-Verilog) LA & 4 5k 2% 3% (Synopsys license for
Design Compiler)2 T4 35
& F ARMEEE T 435 4 NT$100,0007C -

VS R
TR ETRMEZ
SR BAMT X H%

I 8 EHEZR THFLEMINEMHBENAR -
2. WA BN AR
3. ¥ B 4ghk  http://ec2-18-188-66-21.us-east-2.compute.amazonaws.com/

g o

BEANE  EXEERE BRFHIK
B4 X, ¢ andywu@ntu.edu.tw / 02-3366-3641
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A A9 FANRRISC-VIHELEEZR R EBPR A GBS
[ %5 2 4y w6 5 ot s 5 22 |

HHBet®

MARXRISC-VEAEEHR LRBERO A LA GAR

A B e
HE BAR

1 RESAERHE AR
FERISC-VHELERBALRMEREBRBE  REBALBBRER
KR XPUTHAERMIE - :EH FPGA T EELiE4 > L~ AL
BT A BEBRAEAEMMERE -

2. e
(H)BI1: RISC-V ISA Formats & Features

B/ RISC-V 454 % > ¥k MIPS 354 % 2 & R4F & 047 -
(2)B2: Gem35 and DRAMSim?2 Simulators
EA RISC-V/ie e g st B > 4258 4 8 8 20 3047 BB AR
$8 o
(3)B3: RISC-V on FPGA
EEBANERAES > NM8ER S223R4 - 27 FPGA 1
FEHES  BEBAERE -

HAM AR a3

12 hrs

Bt
ES: %X

1. BI: RISC-V ISA Formats & Features(2 hrs)

B1-1 Lecture: RISC-V Instruction Set Architecture
2. B2: Gem5 and DRAMSim?2 Simulators(6 hrs)

B2-1 Lecture: Architectural Simulation

B2-2 Lab: RISC-V ISA Simulation: Gem5

B2-3 Lab: Memory Simulation: DRAMSim2 with Gem5
3. B3: RISC-V on FPGA(4 hrs)

B3-1 Lab: RISC-V with Custom Instruction on FPGA

ToFHM e
73 A

1. Handout
(1) RISC-V ISA (2) Architectural Simulation (3) RISC-V ISA Simulation:
GemS5 (4) Memory Simulation: DRAMSim2 with Gem5 (5) RISC-V on
FPGA

2. Video
(1) RISC-V ISA (2) Architectural Simulation (3) RISC-V ISA Simulation:
GemS5 (4) Memory Simulation: DRAMSim2 with Gem5 (5) RISC-V on
FPGA

3. Others
(1) Run script (2) Source code for tiled matrix multiplication (3) Verilog
code for custom instruction demo (4) Application source code for demo

1. B4 Linux OS & & RISC-V tool chain 2 T 4£ s

T B o=
?gg;gii?; & F AP EE T3 4 NT$100,0007T -
i ol e 2. Terasic T-Core FPGA, JTAG UART (10942 8 L 77)
@ % 1 & & T-Core & JTAG UART %45 £ NT$2,5007¢
B RRHE | LREHRERR T E LA EMBEARAR -
TEFTIRAEZ | 2.9 E+BV R T

IR ILB T X %

3. B4 B3 49 3k | http://ec2-18-188-66-21.us-east-2.compute.amazonaws.com/

g E o

BEAR B EEARKRE B —FHIK
B4 X, ¢ yyliu@mail ntust.edu.tw / 02-2730-3664
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148 A-10 : RISC-V A& # i BB o4
BT ES BT 1

HHBa s

RISC-V 2 B8 S o4

AN ((‘)\W

1 RESAERHE AR
23 RISC-V M ME T AU EATHTZHEAEZKX - £ 3 RISC-V %
YAt 25 b4 A ok T BB AT RS 347 (Profiling) » BT X Z B
# e
2. RAHa 1 RISC-V A sid 5t 5 s 047
(HC1: RISC-V Tool Chain
FATHEN A HM TA RISC-V TREABBREZ A > L AESE

M e Sk T FLA o A T 465 B8
M WAERAF 2 T Asky %%ﬁ%fﬁa#ﬁk 4
(2)C2: RISC-V Add Custom Instruction
RISC-V #vim B X RI 2B aa > B AT EN I HAM T #4047 F o
—EEHIIESERAGEE EARBEESE L > 3 HiEBEEES
Fa LAAE o
(3)C3: RISC-V Profiling
B 25 4k RISC-V #t BEsE o dr i 4a » 2 4 5T A bt o #1 A Cl
UR C2PE 22 AT A p it b B b gife & -
B g | 12 hrs
1. C1: RISC-V Tool Chain(4hrs)
C1-1 Lecture: Introduction to Tool Chain and RISC-V Simulator
C1-2 Lab: Building RISC-V Tool Chain and RISC-V System Simulator
b 2. C2: RISC-V Add Custom Instruction(4hrs)
sz j;é - C2-1 Lecture: Add Custom Instructions for the RISC-V Processor
‘ C2-2 Lab: Adding Custom Instructions on hardware and software
C3: RISC-V Profiling(4hrs)
C3-1 Lecture: Program Profiling
C3-3 Lab: Program Profiling and Add the Custom Instruction
1.Handout
(1) Introduction and Build Tool Chain and RISC-V Simulator (2) Add Custom
Instructions on hardware and software (4) Program Profiling (5) Program
Ty b , I\ijc()ife'l(l)ing and Add the Custom Instruction
SR (1) Build tool chain and Simulator (2) Add custom instruction basic workflow
(3) Introduction to Program Profiling (4) Program Profiling on C/C++
3.0thers
(1) Virtual machine environment (.ova file) (2) Testbench
i & EVEF &8 | &4 Linux OS F £ & RISC-V tool chain 2 T 135
HREEERA | £F R ER TF354 NT$100,0007T ©
1%
BRARKE || KEREBR T FLAMINBMBENS
T ETHREZ |2 MIEHE+BH T

IR ILB T X %

3. ¥ B 4ghk  http://ec2-18-188-66-21.us-east-2.compute.amazonaws.com/

g E o

BEAR B EEMRRE hP R
B 48 % K, cashen@mail ntust.edu.tw / 02-2730-3275
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Fil B 8
BHBEES |12 165
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¥l PBL Fﬁﬁfﬁ/&i(ﬂﬂ% FEREHEZERFENARARTARREE
% % MHEMS) 4 4 ~ &Mﬁ%)ﬂ&%z“f B 5~ H7
B2 Raspberry PI Hi% k=8 5% B 25 ~ ZigBee/ & 3 24y 10 £ 4] &
LED i 2 %2 WEEHNARZTENHEER
3 ! Node RED # 42 %%*%Eﬁiiﬁﬁéﬁiﬁoﬁﬁzﬁﬁ" s PRAZ R
WARE W R EHR - ENRBEIE TR RG
D ZywEE P2 (Microsoft Azure/IBM Bluemlx) 2 #% FiB
A 4 APL:2 3 E3 - WL 5 A AL ﬁ?ﬁ)%:%ﬁ'ﬁmﬂﬁi{fiéﬁ S
ES S CEBRER AR R RIS ﬁ%*%@’ R T
38 APl B 4§ £ JL SR o R A A K B B ATIR A ST L a4 )
: £ 3% Dashboard & ZRBETHERRBFE iJ Bk € § ek
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z 3 LB - 154 ey
gErpesn | TITIREUTGORGRERD
s <<?§éﬁ/‘ﬁﬁ 1. # %4 % : Raspberry PI3 (4 BiRALIE % ~ 2nleF - B %4 % USB-to-
(DA 2 F 1k Serial 1& #y42)

i 2. GPIO g R #1:@ 34848 @ LED %36 ~ Zigbee ~ B ¥ £ 4

P %’TE%?@M )Li 3. ExwFE2MA  Microsoft Azure/IBM Bluemix

i 4. BHERER  HHH50005% -

I ECI T sV P IE
https://saiotc.ee.ncku.edu.tw/project/index. php? CID=0&PID=0
BB/ TN EET |2 BIHIEY 20 Ao #2355
EE I RAEZ | 3. e AR ¢ 20 AJdy o H235
SR BT X AR 4. BIGW BRI (Tn’}zﬁflﬁﬁﬁ WM A A B R AT ) D 2AH 0 B3

(CEWTHBR) 'J‘ET ) 335 0 MR LR OB
5. BBorHERhR
https://drive. google. com/drlve/u/O/folders/ 1UCdixzHJWdjgfbxEHS65 VifiDODbSbPE

BEHME B PREREBMIAL LR PEBHE
g E o é FAB Lt AASEN LS A AL
B R chenssuwel@g ncu.edu.tw / (03)422-7151 5»#35546
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B B4 RESFEREMTHRYME
%5 % % 0 T/ 7 ot 2]

¥HBRaLR FERERTRMEREBE

AFRFARBEAFTESL TR o® - &4 84 & 8@ B Neural
Networks) ~ # % $8 4% 48 49 3%-(Convolutional Neural Networks) ~ i 5 8 4%
#& 49 #% (Recurrent Neural Networks) ~ & 4i #7 22 1% # % (Long Short Term

ig?:ﬁ Memory) ~ 8 % #5 # Al (Autoencoders) ~ A sk ¥ 31 49 #(Generative
% BT

Adverisial Networks)2A & 38 1t £ 8 (Reinforcement Learning) % X K42 &
PR IR > AR A A A A B M AT B AR AR E B R EY
A8 Bl P RE
REH AT 12/ 8%
L Bu— FRAREZLEEANE 3/ 8)
(1) %84 £& 49 3% (Neural Networks)
(2) % #& #2844 4 49 3% (Convolutional Neural Networks)
2. Bt ARFMZREZ G NG
(1) 5% #8749 4& 49 #% (Recurrent Neural Networks)
(2)#7 32184 A (Long Short Term Memory)
3. B - EMREZEFEANBCE)
(1) B % #5 42 %1 (Autoencoders)
(2) & #x ¥4 4834 (Generative Adverisial Networks)
4. B ~ BICEE N BGEIE)
(1)3%41t% E (Reinforcement Learning)
A BILEFEERENL
B. # Bh(reward)#2 B fi 2 7 #2 A, (Bellman Equations) 2 #% & 11~ 48
C. BT k 72 % (Markov Decision Process)# 2 1 43
D QZEFEMHRANK
MMZE R B S 0 F e
1S 45 49382 R BT (S M BE3 R B SR S B L R Ja B se fR B A4
B %A A 4 A R LS RILEE
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(;):g;fi%;g FHa 158 T (AR 35 103 L+ F 87k £25,00070)
B 24 ) 3. P ETFEAMEEERE > THAAB LEEZHATE
(4o google colabortory )iEfTHRE T4 Y > 724 E -
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EBRETRMEZI | ARERABRBEREEB(0SZFE F12H) !
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2B B F B BN LA Trianswer {884 4 ) £8(2.5/ 1 6F)
(DEF RMRIEBF TomN8
(2)Trianswer 1% #ii4% 48 1)~ 43 B A% A
HM e (3)Lh Arduino B R A MMEE Z R HEMA
EZ R 3.BEAE  FHAERAREK AN B
(D)F#E R 2R F F o8N8
(2)APP Inventor 2 1\ & 1 43 91§ 1E 4L 4%
4.8xm A BFRALE LR AN LQRS5)E)
(1)F# e A 42 X 2 Triasnwer 4 > T HEHRZHARE ©
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(DA E R EH 4 - Trianswer ECG
T A A ()& ¥ R ##i 4 © Trianswer BLE
g;;g%;% (3)Arduino Uno B 4%

DEFEMS: Eb~faIR - IR - E XSG
G)YRGRI S - wEE ETE
(6) F Mzt A H F FF £ A Google tk3E & coding A7 % & M

2. R HELR  Trianswer B3 £ 12% 7t (4 Trianswer ECG 4
48:6,0007C ~ Trianswer BLE 4 42:6,000T) » £ & 12#, 70/4y x40 AR
=48% > Arduino Uno B ##22,000/%5 > # %2.000/4r x40 AR=8% -
A EFEHARBENI0E BB ELHFOE T -
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1. 70— : Cypress % T AN 4
#EBAL D % Cypress Bi# T & > 324 Cypress BB RE E > &
Biesl A S e
2. Bu—  TARGREIHUE A N4
BRI AR LB AR AT 848 B 2 JE A
3. BAUE C TARGEB A AR B A B A
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12165
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1. 75— : Cypress & T L1438
B
(1)Cypress ¥ s 1 &8
QAR BEIHE LR
)+ dE ¥ H 2 F 5
2. Bz TARBENER A&
E S5
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(2)T R, 6B E A /43
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2. B2 $— BHRBARRAT BQ )
3. B3 %a CRENBERET EHQ M)
4, B4 HEBRZAINERETEC IH)
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BiERZ BAZ o
Aﬂﬁﬁ@@m i%&%%%ﬁ&%ﬁéﬁm’%@iﬁﬁﬁ%%ﬁ@éﬁm%%z
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MG XIRELAT T ZRHM N REEZR - B AL
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chégﬁ%ﬁgrkﬁ/& ﬁff Z}E‘ T ‘EJ.L/(;\%%%##‘

BEHEG BLEMRMABRAZETIRA GERHMK
FHRHE D REAFAE
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HHEE LB REZERBRARAA
b ?ﬁﬁﬂ%iﬁ%?ﬁi\ﬁ%‘j’t REARNT ﬁﬂ?llf%}?\%”%%%%?‘J%ﬁ@iﬁﬂ%‘fﬁ
2P @&ﬁﬁ%m%’ﬂ%%%@%%@%%wwﬁﬁﬁﬁﬁﬁﬁ%’ﬁ
18 o {e AR R ©
HMBREEY | L
1. R
(1) Bl @ & th ARl — B X 3 AR R 4 AR R 18
" |
igijﬁi (2) B 2 : model pruning/quantization/low rank approximation
(3) B 3 : low complexity model/dynamic model execution
2. ‘& B object detection
st — AR - E R E frame rate A E K -
ﬂ.%\m%;;i;%éﬂ BRYO00 R FRUBEFT AMRELSZ L REHESE -
IS W 3
s ERE | %MHIEB P Nvidia GPU RTX2080ti (& 6 &4 —3 > ZENRAAF X
BOABRARET | ) REBMEESE
P EREAR Y |8 5L 4828 GPUFE
R EER)
WATRIET || MOOCS #04: + EHAHF P28 owant T2+ RMER A BFRA
METREZI | i o k3t 0RA -
SRELIET X 3% S X

(BEHTHDH)

2. OCW 4%
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BEHE D BIRBREE T RAEHIZ
EEmE L REH
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BaCl: FRTETAES N2 H BT
EEE2 Xy 30 11

M2 EEGRTAYL AR M B
. AEREBUART AL ERGMBMENS  U— A0 EEETmia
Bkt o R PR R A SAR A ST E(BHER/Nvidia
Nano) » &3 —B% BATETAESA L2 MW A& -
RS 2. 8 A TH AN RE R B BARR L0 BBAT AR BRI RH
HERMR B REHATRIE B REARAS R BRATLH  HEAR AR
P 0 5 A T o
3. BMEMEF  BLARMANRESERRAE M SR
T RS XZ Mo BT R AEBRERAES -
M A BB 12 8%
LYARE LT St SEPIN RN
i B2 RER 47 AIRGT T R/ R B ) G E)
REAH B3 AR MM - HSV i85 % S RIEG )
7

4: BRBAEBFIERE L $IEEHG )

T X MMM
RESL

. JEF &4 &y Github BAK B R R BICRENE -
HmeERBRABERRELETHY BHHKER
 BRIMBE R H2008 L 0 RS TRFMAGGIHM -

FREBEETFER
B EERHE
B Ly
BB AR AN R~
BrEfAE)

CHBAREEFEERGESRA B 1aR2ER0ay1-3A)
()& £ F % : Raspberry Pi #} % 5 F % - 2 Nvidia Nano GPU %
Q)EFE4H %  USB /& Webcam 4 48
(3)#: % : Ubuntu Linux (OS) » Qt5 designer » i & % B 45 42

(framework) #1 OpenCV #2 X &

HHE SAXE £ B £3,0007L-5,0007T ©

2. WEEREFFEERMEGRNA - BHE1aR 2448 R (1ad3~5A)
(DE-FE: EREBEATELBEREAR T SR T at)
Q)BBIEH & © HEHEME R AR
QBB RIREIL XN EFE TERBATHE
(4) e 38 7% 2 8 48 %2 (framework) 2 OpenCV #2 R &
Gymd EREBRMHASEHT S E/AEHTFEA4E T o

B/ RRER
B E VT $2 Bt 2 9
SR HUT & 3%

(BFmTEHBH)

1. RERAKXTFE2RE/ME R A EBT X% -

2. FBRABETE - RETHGIRE - REVIRAS M LK -
3. MOOCS##t: HEFTERLEIER -

4. FEHTHHMEEH  https//www.youtube.com/playlist?list=PLVIkZ.-

h7FdbjuUDYXzMwCbRTLN tCcpkb

& E o

BEHG  BAIFERXREEHRIRL Z LEMMIT - BAREHIR
B Eghid o s
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B C4: EAEFTEERRERBR
[%5 %40 T F /8 ot ]

HHRE LR PHRETITREARRERAES
1. Understand the basic concepts of EMC
2. Understand common crosstalk mechanisms in high-speed circuits
B 3. Understand the principles of signal integrity
HEPE 4. Understand the concepts of electric and magnetic shielding
5. Understand how to compute the field radiated by simple wire structures
6. Conduct the EFT/BCI/ESD Test on OBDII or J1939 Bridge
HoM 4 B B 12/J\ B
FRE RN EE AN
1 Bl 2R ETF R ERERS (PPT)
2. "" A2 B ETFE@HBRERE H-BCIREREANRR
(PPT/OCW)
" 3. EA3: ZERMEFERAREREH-EFT T R H3% Y EIRE R
ot (PPT/OCW)
AR 4, B4 £FTFEHAREAES- ESD B TH T (PPT/OCW)
5. BAS:#REH - LR A S ENS 8 8 (0BDII Bﬂdge) (OCW)
6. B 6 FR TR - EAE M SRS (1939 Bridge) (OCW)
PR E B EMC #3m69 T A2 - 24 PBL 89 7 AT s £ EH®
EMC/EMI i # 8 & K -
I = 3
S T e o Y LR
FREEE &6 | % #E B 4 3 E %(OBDII Bridge 2 J1939 Bridge) ~ Teseq NSG
#mw B E R7g | 3040/EFT&Surge ~ Teseq NSG 4070/BCI ~ Teseq NSG 438/BCI ~ OBDII
R (oAks 2% | Emulator ~ CAN/LIN Bus Logic Analyzer
errE kA~ | BEE & : CAN/LIN Bus Logic Analyzer (B4 5 #714%): 2.5 %/2 x10 &
BETEHE) |Z25%
A EHN TARAH % 2 OCW #EME
HEH % 24 -
BENE A | awm | SWE | FRER
£ 8 ETFEmaE RIS PPT) \Y% \ \Y \Y
EH/—T— .%E%Lk 2R EFERBRERETH- BCI v v
%ﬁ F T2 :7|| KERENRR PPT/OCW)
S & 3% EREFEHABREREH- EFT \Y - - \%
(Aﬁ; %2 BB H) E AP kAR (PPT/OCW)
=R SR TTEHARERTH-ESD |V : - v
#E W E (PPT/OCW)
FrR R - R RSB RS S \% - - \
(OBDII Bridge) (OCW)
FAER - ERERALEHES \% - - \
(11939 Bridge) (OCW)
AR BERRALE T LR R B MR
WasE o ERBIE D A te

W EE 1 06-2533131 #3118
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[ %80 7 /8 F 3 3]

HHBa s EMEz R R R Rt
ARBEBEMRBATEREMBOEZTSM AR ARERE > BT A
GBI REAHHERA X EAFEFEARSE  RAEBHERAERET L
ZRRRBA > A HIAELENALEE - BAEHEERME S
M e BB ERE S AR PRI TFEN BRI R EMBELES
# % B4 SRR R A P E A E - IR R4 4 (PUF) &
3 @ & A -~ 5G-based V2X (Vehicle to Everything)z Al-enabled
Automobile ¥ A > KRB @ RFEFEMEEM > R ZAHEALM
e IEETE Bk
M asH |9
. 1 Bl B2 R Rk
M e ) Bro: mEE N o 85 59 2 o
382 K49 D B2 BB GHRATRA LA S
3. ¥ 73 AES/ECC s g4 s 45 2 46 07 [ 2B 1]
AFEERNBZCRAERANIBEF MEEXRERARE MR "R s Y
T E M WERRE F o UBEBIANAHMBLE REBEHETERERAME

7 535 B

BBEERELR OB R ERTARTANEBRLZELLE T
MAGRBT Y HR OB/ B R RAE T BR T EHSR
B2 A1 CANBus ~ Ay Z stk 8o AESB kAR EA -

P& A 2B | %388 © EAS - Chipwhisperer-Lite ~ Sakura-g FPGA B #4g
BHHEEERA |88 Ek 2081
(A AR 2T
VEPR B A AR~
R EEE)

WA/ T RAER
B E 7T Rt 23
SR B £ 3%

(BFmTEHBH)

ARBOR UL EARREHUEY R > AdHE " £/ CAN bus 4
Mo~ ER T A ER A ERA AR £k
BENBVABEAHEM > RABRG@GOFETEEERM > BERELH KR
RBECHREMRE G - AHlBHEYCRELEE OCW 4 L3R4
o RREAEFRARRRLZ 9 hapREsias  ETHREE
OCW g I ZREAMHB  FEREBFAZ T RMELE -

EEHE BAIRBREFIRE L R EHIR
2 HehIE B
B4 E 2% 1 03-57121214 4454230
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BaC6: aREAGEA
EEELLES LR

0

HHBOEH AREAREA
U Bt % Uk (Raspberry pi 3+) ~ & BR 48 4% fu B i 42 3] AR 2 3L )
Duckiebots & £ £ % > # Duckietown 743 ~ Duckiebot 41 |38 3%
HME A %% LR ROSEMNG - BBHERE > &40 TISH G mia A
#HZBAR B RBARITREIRE > BRBEATRITIES HERTEER
4 (Lane following) i 54 # 14 & % #v Al Driving Olympics (AI-DO)
MEAEXEB -
M A 4 BB 9, B
FESM B S > ¥ FA Duckiebots F 2B E R EHM >
Raspberry Pi %% R AK 4 MEF & > ABBANEAE R
BRGAE B - &8 204 Lane Following sh4E & £ » & H AR
R AT EREE  BAERE - RGN B
FRAH EX- S
L. Bl #AXAATFERR

2. BA2: BEEHEae
3. EA3: REprEsa

T X HM M
REST

MREYE O TR AR T /ERE » £297F -
L #ARASF 2R

2. HiiEalsia

NES el

FREBEETFER
HHEEE KRR
OB EHEE
TEPT & AR

2/ # ¢ Duckiebots F2(HE24 1.2 ¥ 1*20 £=24 ¥ )

E3 e 3. D)
BB RREE
BE T 24 2 3 o
b | TREREA
BERTREE)
BEHEG BIEEHERETTF LA WHAR
BagE o EEHIT  RIG
B4 T3 0 02-27333141 4446830
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HMaD-1: TE¥EHBEEMERA

EES Y ik 31

EHBa sk IEHHEREEAR
| A2 A X RN ERE L0 ReEADD M AEE R EFES
EIJJ\T ﬁz{'—}aﬂﬁﬂfﬁﬁi%xﬁ%'}ﬁﬁ %%ﬁ%ﬂ)ﬁkﬁxﬁlﬁ*/}"‘
2. A AMAAE G2 Y (Problem-Based Learning ) » 32 i R 32 £ % 4 F 3
T RARIA R b ﬁﬁéﬁﬁﬁﬁﬁmo
oyl 3. HIIA SR 3 ARRE AR 0 PERE S o
e 4. KRS ﬁ%%%ﬁ‘ﬁﬁTﬁz%%
5. ﬁﬂ%ﬁ%ﬁﬁ”ﬁﬁﬁ& » FBATHAE %% E (Problem-Based
Learning ) > 7% 7% % R 32 3% ﬁiﬁﬂﬁ*xzﬁﬁ BT E
REp A g 2 & ¥ B e
#HMB AT | DNEREERINE)
F-HE ) mEHEHRN B ME/FJF PR B fi?;?; BEERE
§ MHERBLEZEEMEA - ERET - WS
HAE e P—’—ﬁ(3'1‘ﬂ*r) B R R S RT fiﬁ! 3’}1?“ 5 %%f% . B A
0 wexm SRR UL BT R
;? *aﬂ&Mﬂ ANRELE2E @m‘ \Hﬁ%ﬁ‘ﬁﬂ%
v AR SRS B AR -
ToFEHMEE | FEHLEHN THEAFAEEH  BHEHELRRENET HE
P9 235 BH L RREAETRMRITHES J:LEbifeaaHzEﬁ%i‘%ﬁ
PR E B R B
%ﬁ@%%ﬁ% BHE I EATHRHET > Hm GeForce RTX 2080 TI — 3k » B 1%
fE (A 4a 2 & 38,000 > w9 A > RTIRME 624 AEH > L FFEF 228,000 -
VERT % %$h HME R
Li%&‘?i{é;)
e 8 24 1. T4 %2 E 5% F AR5 A 4ak  https://ecsme. ee nthu edu.tw/
gy 2. M AR (106
: ij%d“zj” 3. MOOCs(3.5/18%)
CEE T L 2 o
GRmniy ) | L ETHREANIC
) - 5. iﬁﬁﬁ"“ﬂﬁiﬁ‘%ﬁﬁﬁ
BEHE  BARBALERIEE AR B EHBhEHI
MaE o L EBIT O BATIR
B4 E 35 03-7121214-#£54530
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BaD2: FREAERICTXLRA
%

BT FEAmA]

=]
EHREZ8 EERREARICTELRHA
ARAAE A MOOCS S H A H IR L B > BARNIRN T RS
b B AREABR Ion_cbﬁﬁﬁ%’éﬁikzi%%ﬁ%ﬁ R AEMHARES éﬁ%";‘% iy
Iy E\#%‘: A EHRBRM TS EREENER  EHARA VAL EZABAEE
- BAMBEMAABYES BRTFRBNRE  UELRZEY
A HAREY  ARNERFEZREBENETARET K -
BB arrH | 9
1. MOOCS : % & B £ A NG/ 8%)
2. BE A KRB E R A S B AR EBEG )
(1) B&BRIE N & Eeskst
A (2 £HBMATHKELRSL
EL (3) AR A KRBT R
3. BB AT BNESEAGHE)
(1) OpenCV #iérxz
(2) BEARERRTE THR
T EHRME A

7 53 B

MOOCS 2 L% R ~ BHBEHMB R ~ DA

IS N 3
HAEEE KRR
BB EHEE
Vert & E A
BB EEH)

1. % E—at5-6 AMER
(1)Dobot Magician #%#% F & : 50,000 /(w5 4% 55 A2 )
(2)Windows £ % 25,000 T(R2 A% BRLBHER > LRFER AL
AR EwmEHM)

2. M E— it 5-6 AMEF

(1)Linkit Smart 7688 Duo #£ |4z +4% 7oAk * 900 ;u(F 7 & fa 4 35 A%
2 a0 AIES RS T R Y)

(2)3D 7 Ep NE(FE —HR) © 3,900 ;u(F 7 ik 35 AHB 5 > U
Ped BEHFH R A Y)

G st foda 4R - 568 L T # )

(4)Arduino PH {4 A4 48 1,820 /u(PH 335 R GRIE )

(S)B A% ~ B ¥ M4 - UpLoader : 1,665 U(R Bl A #rfaig 8 ~ H1%
BB ER)

(6)Arduino B4 AR © 750 ;T A& S AL HIAR)

W/ TR EE
&% o] P Ak 2 3
SR BT X 45

TEBTETR)

1. 8020 % T8 % R B 9 490k © https://ecsme.ee.nthu.edu.tw/
MOOCS & L% h 3/ 8F) ~ # 5 FH 34 ~ OpenCV s #73R
#2 ~ PCB #1453 %k ~ Android #8845 A L% ~ Arduino f2 X # 5
3. B FER YIRS > 20N/ 0 B35

4. ZAERREBEREY 40N> #1335

N

G EHE BT RBARTHRIAELLR BTl
BrIElAEERIELL R RIEEHE

EHYIE LRI

B4 E 3 0 03-571212140 4454417
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#HaD3: AN SR KELAAZRER

EE A ik 34

FT (N

=

¥HBRati EEEN TR K EAAZRA
AFRBEANBECASKEREAMBEB N - AR ZEKEER HPT
AL WoMBTRBEERLAG BEANKEAEEZERE B AEB—4
#HE B Pl EERRBEEAE > 2 A PR S X HBRERMETHRERESL
ZBER—BETRAERANKEEANTENBELARER -
HMHE AR | 1208 (S ER6NE)

R

Y -

Bl HEXZRAMBEAZEAELSNE G
1. K& RIS D B8 E N
2. 4B PRS2 E By K E BRI B

B2 HEKERAYBEARERES TR 31
1 BB AR BRI SR 5] ~ A0 B 40 4L 3 AR R
e X! N % a0k %”fé/ﬁ‘]ﬁ%?ﬁﬁk%%ﬁ .
L P B3 BARE KR REZA TR A RRBNE G E)
1 BERABEAN L
2. BABELHMEN L
3. BERBGA KN
B4 EAAE BKERAZARF R A KRB ER G/ 1)
1. A5k KA B B A S Bk 33
2. AE AL B SRS
ToFHM e

A 53 B

FORHM BTN 40> RERBERTR

PR E B R B
HHBEE KA
(B aHEE
VEPT B IR AR ~
R E)

BA2ENETFERERA(BHE2MLEZER » FHEER) !

1. Raspberry Pi B #4x & & %($5,000) ~ NVIDIA Jetson Nano B %4k
B J8 #%($5,000) ~ ARBEGRI S - BT ke - ek s Rl
-~ T H - AR &4 AR F($10,000)

2. BEER EA2EM TR B £ AN EHEM &
$20.000

B AR F 2w AAERRIONEZER) -

1. PICO 42247 7% %($20,000) ~ £ E A F j%($20,000) ~ Keysight
33210a 7% A & 4 25($40,000) ~ LabView license($10,000) ~
MATLAB License($10,000) ~ 40kHz #2 & % 48 8 x5 ($1,000) ~ £+
84 & 48 B #($500) ~ PCB #x % £ & F ($5,000)

2. BEER EAAENEEFEMIOMEZER) EHME
$6,500 84 B 2% 4% % $100,000 > 48 £ $106,500

WA/ T RAER
B E 7T Rt 23
SR B £ 3%

(BEHTHDH)

1. T8 2T TR A M https://ecsme.ee.nthu.edu.tw/
2. BABERNE 20 A 0 #1355
3. M F AR YIRS 20 AJYg 0 135

g E o

BEHE D AP LABRENIESEZ BREHIIR
BIRDALEHIRLR FREDHITEHE
B 48 E 3% 07-525200044%4340 ~ 06-2757575 % 4462320
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AL &lﬁﬁiﬁi&W ST R BR B RE BN R T E DN AEEHHIAE
# % B4 BALZ B s €~ BMARE - MES TR UREELER-F
ﬁﬁt‘?%i%%s‘uﬁﬁq % > 3t 4% Web of Things % & A% -
HME AR |9
Bl Y a1 & OM2M % &3/ 8F) © OM2M+PostMan #R
B ~ OM2M+NodeRED %k &
ML #4082 : Web of Things € 5 (3/18%) : %4 NodeRED % #£# Arduino
P A3 B E &8 EREG ) - OpenFlow Rule Match/Action 48 8 ~
WiFi 1% #4k E -~ SDN WiFi Gateway & 17 Raspberry Pi
b o TERSN B B B B TR A2 474 WISE-PaaS EHFEF & -
ARG PR PRV SR B
3% BE
. Arduino B 4B(A R B 3 ~ HRR) 1 — 4 — 4500 (B H24A—
4)
EEAVE-FE£B |2 Raspberry Pi 8 3 M (2R AIH) 1 —a—F5000(2 %24
e EERE A—41)
(B aHET | 3. Bﬁfift WISE-PaaS & -F 24# F 342 © 9 /85342 31,500 7T
VEpr B A RS ~ |4 THSE A E C WISEPaaS £ 2885 > WBET & & A —EA >
BT ﬁﬁ%éﬁf’l\ﬁélﬁﬁﬁ » — )\é" ERBEE 31,000 T
BHE (HBELEERHBAETE
. ARBSAER : —2F 50,000 T 2—F
2. TERKYE WI-F FES+He2 0 —£ 35000 T 2ERE
e 8 24 1. T8 2TH T RN B mMu . https://ecsme.ee.nthu.edu.tw/
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