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e B AR Verilog HDL BZREHEZHUBBERZER  RERERT
Verilog B 2% FEARAREAL Verilog AEMZIEMEAREE  ALFEEESS
BRXRNRFAESCEFER LEREREHEXRAOR EERABUBESBRED

& REEE

1. BRTER FPGA/CPLD WERME A Xilinx - 1 TOOL BIEME AR IEE L Z 2 #
REFNHNA - FIULARENET  SREAZIEEFLE  ZEBOARBZIENEDEE
Z#&Et  BEEREL Verilog BENBEMHBRSTBE D - 25& Verilog B2 - K
AU RABEWE MR ICKETEN -

2. REABET  BHEMERZEMR Verilog Coding WERBEREHZLE  EEB
DR BEHUREESEEK  FPo s L EE Verilog B -

3. %éﬁﬂéuﬁﬂﬂﬁfﬁﬂﬂzl%zﬁﬁ_t - #AE0 Verilog BEXABEZ2—TTHWHRE - M2
— B RWIEREEA  EMELZE FPGA EEREEEER  ESRENR -

- HAHS
1. 78715 CPLD - FPGA tHEEM 2 T 1E& -
2,85 BT HE B7 BHSABNRREL.
3.RMEBERH S RALEE -

* (& LAB]
Verilog B EIERRET | IER#s ~ EF#s(Flip-Flop) * LED St~ (— A ME RE
TRER) ~ IRIBEEHIER - FHER(Timer)/ZM  5TEE3(Counter) B E &S - Finite State Machine :
EER/ N ERER - A4 ETEHIERER

* [#FE LAB)
Simple 4 bit ALU implementation ~ PLL g &5 - LCD1602 B -~ RS-232 @& (UART)ZH]
BISEE - 12C/SPl 2MERER(24C08 & LAB) - PWM #ZHIE B E e (Servo Controller) -
VGA #ZHIEBEE R
F H&A AENE

(1) FPGA TENAA - EBFERROAFEAERER : T4 Xilinx Z
FPGA/CPLD F3 T & Vitis / Vivado

(2) PEEEAE =X (Hierarchical Modeling Concepts)aﬁ?r?’iii

111/06/15 | (3) Verilog HDL fEA#%E( Lexical conventions) : i} Al (data types) *

1 ) iC 1B B2 (Memories) + % #1 1F 7% (system tasks) - 4R 3% an < (compiler

- directives)

9:30-16:30 | (4) Verilog HDL # 48 818 & A 12 (Modules and Ports) : # 4 (Module
definition) - &t A38(port declaration, connecting ports) - P&E{EEY
Z(hierarchical name referencing)

(5) #&#55pl(Logic Synthesis) - &5 8 R1EE (Gate-Level Modeling)
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111/06/17
2 (&)
9:30-16:30

(1)

(2)

Verilog HDL & EI2 18 (Dataflow Modeling) : £ #& 5 & (Continuous
assignments) - $£#E(delay specification) * E& 3 (expressions) * E&
F(operators) - & t(operands) - EBE FiE$E (operator types)
Verilog HDL 17412 2Y( Behavioral Modeling) : # #1532 (Structured
procedures) - initial & always fit ~ BFRieE(FEHEE blocking K&
EPEBIEE nonblocking statements) - il (delay control, event
control) - & &4t (conditional statements) + % B4 9 32 (multiway
branching) - i & (loops) * & & & ¥ 17 & 3 (sequential and parallel
blocks)

Verilog HDL fE#% (Tasks) &2 iK€ (Functions) : K& (Functions) - £ %

(Tasks) ~ Assignment

111/06/22

3 (=)
9:30-16:30

BB EA B (Algorithmic State Machine) « B R AR & (Finite State
Machine) : Moore FSM - Mealy FSM and Modeling -

Verilog HDL F§Fs K EFE(Timing and Delays) - Verilog HDL FF{HE
(Timing Simulation)

Verilog generate / endgenerate statement (genvar - localparam -
generate if -~ generate for ~ generate case)

Verilog HDL BR 2= £:15(Useful Modeling Techniques) : ZZF1F4E
157 (assign £2 deassign K force 2 release) - £&i(parameter) and
B2 2% (defparam, module instance) - EHNARZLAFNTT - FEZ
E(Time Scales) - BB AHETE: File ($fopen,$fdisplay,...) - BEHELE
E4£ 25 (Random Number Generation) * VCD File

111/06/24
4 (1)
9:30-16:30

1)

(2)

(3)

FPGA & R A & & & %  (In-System Memory) - Memory

Synchronous/Asynchronous Read/Write - Synchronous FIFO and

Asynchronous FIFO

[ IP-Core & &t FE A 1 : Verilog IP-Core(Intellectual Property

Core)< <for Xilinx>>

® NNE%ET A& IP-Core (Adding design and publish IP-Core)

® YA A0 Altera 9 IP-Core (How to adding Xilinx's IP-Core: such
as General-purpose input/output, PLL, Timer, RAM, ROM, UART,
12C, SPI...)

® %18 OpenCores (Porting OpenCores: Lab UART IP)

==

=2 5t BREE(Design Debugging) : ILA IP ~ Timing Analyzer

X AAOEAIZRERR - EMEUSRBEFEZEEER -

BT : FPGA it RS EEEH

AFEBHFEEES THEZE Xilinx OpenCV FEHAERERE  REATRIE
#1328 Vitisvision Library - SEBUEFREEBSRANGERKREBER  WARHER -9
#2128l (Object Detection)%% -

* RERE

1.2 VIVADO HLS #1 FPGA EfTEIBE®E : A HLS LW ERKEMNE & /8=
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2.EFAB HLSIP W VIVADO TE LR TEMNEGREE MK - IE Zyng FPGA Al
nﬁan
3.8l% C/C++ Project - FRHE /KA M (VIVADO HLS) B HETHE# - SR AEH -

4. A MEAE Xilinx FPGA HLS Project -

X3

S

w N E @

ﬁii‘%'
8 % CPLD - FPGA HEAM 88 T 1F& -

.‘”‘ﬂ BB B ERFHBEMNREZRE -
.ﬂ?&hﬁﬁEﬁEﬂlﬁ%’f%ﬁﬁ%ﬁt%% °

F HEH RIENE

(1) Xilinx OpenCV &7

(2) Using the Vitis vision Library

(3) Getting Started with HLS : HLS Standalone Mode & AXI Video
111/07/06 Interface Functions

1 (=) (4) Introdution AXIVideo Interface Functions : AXlvideo2 xfMat - xfMat 2
9:30-16:30 AXlvideo ~ cvMat 2AXIvideoxf + AXlvideo2 cvMat

(5) Vitis vision Library API Reference

(6) EZ GUI & : BIERREAKRIEEIE(Basic Operations on Images)[1] - El&

|—|/—/—

R E T iE & (Arithmetic Operations on Images)

(1) EZ GUI #F : BE&WEZXREE(Basic Operations on Images)[2] -
Introdution AXI Video Interface Functions : AXlvideo2 xfMat - xfMat 2

111/07/8 AXlvideo + cvMat 2AXIvideoxf « AXlvideo2 cvMat

2 () (2) Vitis vision Library API Reference

9:30-16:30 (3) E%ﬂé GUI B#1E . BBIEXREIE(Basic Operations on Images) 1%5’\)

& fir 32 & (Arithmetic Operations on Images) * 24 8E I & A o 3 12 il

(Performance Measurement and Improvement Techniques)

(1) E&EE(mage Processing) : B a2 ZEE(Changing Colorspaces)
ERES E’\J%%ﬂﬁﬂﬁ(Geometnc Transformations of Images) - El & &

(Image Thresholding) - 8 E % (Smoothing Images) - 7 & & i
111/07/13 (Morphological Transformations) [B1% %% (Image Gradients) +Canny
3 (=) 2 #% 12}l (Edge Detection) ~ B %& & = #5 (Image Pyramids) - & &8

9:30-16:30 (Contours) ~ EAElI(Histograms) ~ Bl &% (Image Transforms) ~ 1
' ' VLAC(Template Matching)

(2) HFEMAIAIH# L (Feature Detection and Description)

(3) EEnHT(Video Analysis)

(1) t#z8E2&(Machine Learning): K—%?ﬁ?‘éﬁ(K—NearestNeighbour) SRS
£ % (Support Vector Machines (SVM)) ~ K 15 & & 5 (K-Means

111/07/15 Clustering)
4 () (2) st&E#EF(Computational Photography) [B1& A% (Image Denoising)
9:30-16:30 B % 12 & (Image Inpainting) #3212 8l (Object Detection) : &£ A Haar

Cascades g RIMEA i b a5t
(3) #pastaRl(Object Detection) : R Haar Cascades R RIS B # s

X BEATFEAZRERER - FMWEUSREBFEZEEER -
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BE R BRAAZ7HR BRERAAREBSEHARET 8051 8RR 2T EH
B4 REENE N Driver- WEB-ERP 2% -ERP 2% - £ EHR B EE R -

B m:lB#RAXNZRAFABEMR(ARMax-701 ~ S3C2410 - ARM-PXA270 - WI0N745)
QEZERAAXEBHERSR
38051 EBERARIFEHSZBEEERR
AZEBEIERK(EEBEEE)xEETE Driver
5.WEB-ERP %4t - ZE ERP 2%t
EMAIEERBHERR
7. FRBEREN(RE - FTIER)
BEAE—EMBEINENTZR

[FRIEMIEEN]
L=kt B s R 2R A Windows 7 BIE ~ Mac 2011 S E S PEa9E2EERES - S BVEK
Mg CPU IS5 EISHRMU L - BHEEKREBE 256G(2)LE - RAM 8G(E)M E ~ B Wifi S48 E4
ThEE -
& EiRUNEL - Webex 4R EEEE
& R A 1 (02)2370-1111 7 # 609 - yunan@itri.org.tw =/ -
< REER

BRERE AL E

aRAl 10 BEE EHREE

BE75(24 hrs) 19,000/ A 16,500/ A 16,000/ A
EREZ(48hr) SRRV i = %251 {852 31,500/ A

o RIIRIBIRE
RIEEH w12

AR Linux 2% S A
D—t“:‘ﬂ-é‘ = I
#R A Y Bt 48 BEXRE B

Linux 24698 |RAR Linux B8 B X EH 21 4/16 ~ 4/23 ~ 4/30(7%)
TREEIZANE [ A= loT Linux B EFR

21 3/12 ~ 3/19 ~ 3/26 (7\)

% 5 B 21 | 5/14-5/21 - 5/28(%)
- o 1 Bk 4 _
R A T Y B 4 2%%?‘% %E;;Z;A Cortex Mx 21 4/20 ~ 4/27 -~ 5/4(=)
RIOSTHIN [ A MBI @ RTOS BB IER | | o0 oo o1
FRAMME zGBEEpaEs /L8 o/25 - 6/1 ()
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