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EJ5— : FPGA Verilog HDL (i1 5T X% 5T BB = EHI E 5

£ FPGA MU ERHRF LBAREBRERRIT(VLISNH Z2M &G R (SoC)RETHIMEE
FEEENAE ERERIEMEEBS E0ENTE - THE40EEHD 4.0)ERRIHR
FEREENFH "TE40" Bl ZNEREBEHENER - RAEYBHEETE 402
REFRE  MeUEEREFNEEIIRTIX40MWERER - £ FPGA/Verilog A1 & 7%
EESHSTEEES(FOC)EEHEHE S AFTIR B S 2080 I B A0 1% BE 2 5K
KRERZHEB FPGA ERINETT - SEsEME M FPGA / Verilog HDL B A ER - X
ANZHBERLEHLUIEF DEMO R ETEHHE W4 S [IP-Core REHER] RUIIE
EmHBEERE -
5 # MR Verilog HDL BZREHEZHUEZEBEERKR 2218 - E%E?éﬂbz&
Verilog EEE 2 - FEAXREAL Verilog BEMZEHEARETESE - lltl:é’FFr-:.@
BERXMBZAESEFER L EREERUEEBEERGE EERANUBEERRGH
o RERE
1. BRTER FPGA / CPLD WERMZE B AMD Xilinx - 188 TOOL 2 1F i & 22 X 32 75 &0
ERHREFNING - FIMUMARIENET  SRTZ[EIHUENFTLE  ZHHBHBHEZEN
HEBEZHET - EBEEL Verilog %IE’\PZE#‘HF%EQEHEEEEP & Verilog B85
EH - ORAKHNRABEWHMRETE IC RETR

2. REARNBTET  HEBEERFER Verilog Codlng MEREBEEBZL0E  F8E8
DR EHAZEESE  Fho = dHE Verilog 2L HE -

3. %éﬁfﬁéuﬁimﬁfﬁ ZRB#HERAR - A Verilog BEXABE2—TTWKE M2
— R —RIEREEA  EMEZE FPGA EERELEER  ESRENR -

< BEHR
1. 787t %= CPLD - FPGA tHEAfMF S T1E& -
2.BFfM BT - BB EBFf  BHSHEANREZESE -
3BABEBRERTUGTERABEE -

* [E## LAB)
Verilog lBFEIERET | IER#R - BFss(Flip-Flop) * LED TR~ (— RS ME TREE
TRES) ~ IRIBIEHIE R - FHiER(Timer)/ZE® « 518183(Counter)E & E 5 - Finite State Machine :
EER/NESERER - ASEEFIEKRER

* [#P% LAB)
Simple 4 bit ALU implementation - PLL 5 &% - LCD1602 & - RS-232 @A (UART) 1]
BEREE « 12C/SPl 2R ERER(24C08 = LAB) - PWM 1Z=HIE R E 52 (Servo Controller) -
VGA #ZHIEBKRER
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9:30-17:30

(1)

QD % £ = 5 g 22

REAR
FPGA TENAR - Lo BFR R NAFERERES : 148 AMD Xilinx
FPGA/CPLD F# T B Vitis / Vivado
P& fE 12 4H 87 =X (Hierarchical Modeling Concepts)s& &t /57%
Verilog HDL 2 A1 %E( Lexical conventions) : Eil BI85 (data types)
iC 18 32 (Memories) + % #t 1 % (system tasks) - #& 5% 75 < (compiler
directives)
Verilog HDL #% #H B2 & (5 A 18 (Modules and Ports) : & #H (Module
definition) - @it A8 (port declaration, connecting ports) - F&fE1EEL
#(hierarchical name referencing)
#8155 Ak (Logic Synthesis) - Z#E R & X123 (Gate-Level Modeling)

114/04/16
2 (=)
9:30-17:30

Verilog HDL & 232122 (Dataflow Modeling) : 3415 E (Continuous
assignments) - $£3E(delay specification) - E& 3 (expressions) « E&
F(operators) - E&Jr(operands) ~ E&E FiE$a (operator types)
Verilog HDL 17484 ( Behavioral Modeling) : #8152~ (Structured
procedures) -~ initial & always ®t - BFiEE(FEEEE blocking &
MPABEIEE nonblocking statements) - RFF#EHl(delay control, event
control) + & &t (conditional statements) *~ Z B 9 32 (multiway
branching) - & (loops) - & F7 B2 17 & # (sequential and parallel
blocks)

Verilog HDL fE#% (Tasks) &2 kK €1 (Functions) : K #{(Functions) * £7%
(Tasks) ~ Assignment

114/04/23
3 (=)
9:30-17:30

B E AR B (Algorithmic State Machine) « BBRAR B # (Finite State
Machine) : Moore FSM - Mealy FSM and Modeling -

Verilog HDL F§Fs K EFE(Timing and Delays) ~ Verilog HDL FF{HEE
(Timing Simulation)

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

Verilog HDL B Z 2 R #:15(Useful Modeling Techniques) : ZFH4&
15E (assign B2 deassign & force #1 release) - £&l(parameter) and
B2 2% (defparam, module instance) - EHNARZLAFNTT - FKEZ
E(Time Scales) - BRI HETE: File ($fopen,$tdisplay,...) - BEELE
E4% 2 (Random Number Generation) * VCD File

114/04/30
4 (=)
9:30-17:30

(2)

(3)

FPGA & K R & & & #28 (In-System Memory) - Memory

Synchronous/Asynchronous Read/Write - Synchronous FIFO and

Asynchronous FIFO

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

Core)< <for AMD Xilinx>>

® NN ETANEE % IP-Core (Adding design and publish IP-Core)

® {N1al A0 AMD Xilinx 9 IP-Core (How to adding AMD Xilinx's IP-
Core: such as General-purpose input/output, PLL, Timer, RAM,
ROM, UART, I12C, SPI...)

® UNa#%18 OpenCores (How to Porting OpenCores: such as UART IP)

2 5tBR#E(Design Debugging) : ILA IP - Timing Analyzer

X AAOEAIZRERR - EMEUSREBEFEZEEER -
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B HE Vitis vision Library -

MRS iRl & -
X i%*EE#TI@ .

1.1¢€ A Vitis / VIVADO HLS # FPGA #& 17

FPGA an -Eﬂ.f?klﬁi
& AMD Xilinx V|S|on/xfOpenCV AEREEABRE .

QD % £ = 5 g 22

l—'—lﬂﬂt
FORN Y BE &
EBULLEEREERANGERAERA  WARSR

B&EE : MHHLS ENEERRENE S

[/RIAEIEE -

2.&5% A HLS IP B Vitis / VIVADO T B £&&53

TENBEGREERKZ  LHE Zyng

FPGA Alal& s

.Bl#& C/C++ Project- A S & & &k (Vitis/VIVADO HLS) ¥t H
F3E A B E AMD Xilinx FPGA HLS Project -

~ BEHZ
BIES CPLD FPGA #HEAMT 3 T1F& -

.EEH BT -
ABBERTATEFRAEEE -

THER-aRNEL-

-
—’2(:._| .

Bf BERSHEBERNAREEZE -

F HEA REAR
(1)AMD Xilinx Vision / xfOpenCV &7
(2)Using the Vitis vision Library
(3)Getting Started with Vitis Vision(xfOpenCV): Vitis Design Methodology &
Host Code with OpenCL
114/06/04 (4)Introduction Wrappers around HLS Kernel(s) & xf::cv::Mat class
1 (=) (5)Introduction  Stream  Based  Kernels:  xf:cviArray2xfMat()
9:30-17:30 xficvixfMat2Array()
' ' (6)Vitis vision Library API Reference - Bl HIE K12 1E(Basic Operations on
Images)
(7)First Vitis Vision Application: Dilation Accel ~ Design Examples Using Vitis
Vision Library
(1)EZ GUI £1F : BEMEMTESE (Arithmetic Operations on Images) ~ XIEEH
114/06/11 £ M ERflT(Performance Measurement and Improvement Techniques)
2 (=) (2)E & E3#E (Image Processing)-1 : EXgaZEE(Changing Colorspaces)
9:30-17:30 18 1Y 44 {0 % 13 (Geometric Transformations of Images) - B & & (Image
Thresholding)
(1)E&EZE (Image Processing)-2 : & lf%(Smoothing Images) ~ FZAsEE
114/06/18 (Morphological Transformations) - Bl #1%(Image Gradients) « Bl&E&F
3 (=) # (Image Pyramids) - &2 (Contours) - B 77 Bl (Histograms) - Bl & &1 (Image
9:30-17:30 Transforms) - &z VLEc(Template Matching)
' ' (2) =5t R A 4t (Feature Detection and Description)
(1)1R 2B 47 (Video Analysis)
114/06/25 | (2)#%222 8 (Machine Learning) : 5@ £#(Support Vector Machines (SVM)
4 =) (3)5T&#EF (Computational Photography) : B X[E(Image Denoising) * El1&
- %€ (Image Inpainting)
9:30-17:30 | (4)475&81%8(Object Detection)

(5)L2 Canny EBZEHNLAE

X AACRAZREAE - EMEUSREFEZEBER -
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B P EXRBEMIEABLINMAE EFAREENLERERE
BRAN GRS BEERERAANRESD LSRR 8051 8RR  ZEBHLLRAKRES
23 Driver - WEB-ERP %4t - ERP 2% - £ ER B &L R -
£ m:1.MX6/8 EmB 5T~ S3C6410 MM R - STM32F7/H7 EmaE
2EZHERMAXNREBESIERR
38051 ERRAMRIERAZEEHIERAR
AZEBHIERAR(BFREEE)REEE Driver
5.WEB-ERP %4t - ZE ERP 4%t
CEMATEERBEHNLLRZR
7TFEHREBRELN(RME - FTIER)
BEAFE—EMBEPENT K
(REMWEBER]
W= Rvn e Rt R R P A Windows 7 DA E ~ Mac 2011 s EES BRI FEERES - SErcBUERARE CPUIS A%
BULL -~ EERFEKRABE 256G(2)A L - RAM 8G(&Z)MU L - B Wifi SiAFmZEAINEE -
< LR . THRERZER QIEBBRI0 - EEM MK LigEH 2]
< REBAA :(02)2370-1111 43 #% 310 - BR/N4E -
< REER . HUEBERERE R

I 1B
AR

*,

.

0

PRESE

=AU EERER

GREI=BHEAHE)
BE7T(28 hrs) 25,500/ A 23,000/ A 21,700/ A

ER5IEBE(56hr) JR{E 51,000 7T - gL RZERIN
< RIGRIZHE :

ARiE A aniz HER

» 1/10 ~ 1/15 ~ 1/17 ~ 1/22
ERA T ARMCortex- | A #E48 ARM Cortex-Mx 24585295 | 28 / / / /

M7 K Azure RTOS ——— s (= 1)
— AT Azure RTOS ThreadX BIFRS{EE£ £ 4% 21 3/5+3/12 -~ 3/19
TSR BiEmp R (fFB=)

BMAR Linux 2@ EFHEAEXRFTE R 21 2/8 ~ 2/15 ~ 2/22(7%)
HR A T 4 Bét 4
Linux % 4R A Linux 58 ) 72 =0 B 7% 21 3/8 ~ 3/15 ~ 3/22(7%)
Ti2EMIFENBE i i 48 0% 3% 3T R 2 1 Be E

AR loT Linux REBEEA RS EEE 1 4/12 « 4/19 - 4/26(%)

BHEH%
FPGA Verilog HDL SIU ZEE KK F
#A I FPGA BOFEEHE B -& A Xlink| 28 4/9 ~ 4/16 ~ 4/23 - 4/30(=)
L NERER Vitis/Vivado

Eatiast FPGA RETEBEGEEEEH
- B Vitis/Vivado HLS
£ HLS #1T FPGA NEEARET-RIEAP Al BEfEEE
(Xilinx Vitis/Vivado)

28 6/4 - 6/11 ~ 6/18 ~ 6/25(=)

35 | 4/18 -4/25-5/2-5/9 -~ 5/16(h)
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FAXTO : (02)2381-1000

[ER AT FPGA Z#ANNEFER

274

ARaT ]

Rz R (SF R =Rl
Bz FPGA Verilog HDL % fiI ¥ #5 &8 & 5% &+ &2 - 4/9 ~ 4/16 ~ 4/23
&1 B EEHEE-E A Xilinx Vitis/Vivado 4/30(%)
B FPGA RETHEBEGEEEE 59 6/4 - 6/11 - 6/18 -
mE v -fE A Vitis/Vivado HLS 6/25(=)
NEEH R — R
ELESS b g E
SmELR P g F E-mail
( )
( )
i ( )
#&
A

(ERF (RLEHB ) HEHAVE "ERF. BN "TETlaFE, RlE - THEETHHE -

CJATM 881k (4R L3 ) - BIELVEE TATM Bk, & - 2R S—HEERIRSE " IRITHEE - BRIRSE . - BUIbRSRR
RERREEREH SH2EERFEMARERRS | | BIRE  SLEN "AT2M -  RESH  UR BWEER
s B TR BE -

[ERTTER(ASETEENF) « £IRTT THB 21T - 1RSE 156-005-00002-5(LR1CHS : 005) - B& " HEIAAT]
FErdfohngEle s - BER TiREdk, B TR, BE -

[CENEASZSR : f8R " MEVAATEEMMTEER . - BHFE : 1068t AL BRERERE _R23755412 -
CIETERRAR(LIREC) « THRE THABAEEE " THARS  HEFASARE  KEEBZZEZET -
1 BEEPRIRTS MR 2 So B IRER - INRIIWUIE ; REEARE - —ERUEARIE  BARRERBRIEXK -

2 ERBEARZSNE - diRREMASI - WRER—HEA -
3 FEECHRE - FRERI=HLUEEBEZ M EA BEER

PRESE AYRHFHER  BARE -
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