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| 4/10~4/17 -~ 4/24 - | FPGA Verilog #5051 B2 012 59
5/8(F) -fE A Xilinx Vivado
_ 5/29~6/5-6/12 FPGA El1&EIEEANNEER )8
6/26(F) ~fE A Xilinx Vitis HLS
< HEBFERREER :

FHER B : XC72020-CLG400-2

& &% : SOM(PL) ~ 33.33M(PS) #&1

& 1000M & K48 RJ45 #O:PS*1 ~ PL*1 €40

W& Xilink JTAG FEiF851 8%, 35 FPGA & ARM Z &l &
& e [ TYPE C #O(PS)

&% SD &,SDO & SD1,SD0 % #5Ri&f

& HDMI(PL)#O

& 0.96" OLED(PL)
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7t— : FPGA Verilog H{I#ERRET B2/ EH

£ FPGA U ERHRFF LBAREBRERRIT(VLISNH Z2M &G R (SoC)RETHIMERE
FEEENAE ERERIEMEEBS E0ENTE - THE40EEHD 4.0)ERRIHR
FEREENFH "TE40" Bl ZNEREBEHENER - RAEYBHEETE 402
REFRE  MeMEEREFNEEIIRTIX40WERER - £ FPGA/Verilog Ol & 7%
SIS ERES(FOC)SE TG EE AR B S 2/ B A % BEZ K
RRZEE FPGA BBt el #1717 - L+ MB M FPGA / Verilog HDL B ZHER -
RAAZHBRLHLIEE DEMO A RETEBHE  WHES [IP-Core RETERA] LU
MERERRZRE -
SRR Verilog HDL BZREHEZHUEZEBEER 220 - REEBEART
Verilog EEE2H - FEAREAL Verilog BEMNZEHBARSIEE - BFEEESSH
BERXRMNBZAESEFER LEREROUBEERSHE EERABMUEESTIRESEED -
o RERe/BE
1. BATER FPGA/CPLD WERME % AMD Xilinx AREBRRFBEIEERITE -
ZBHAAZBEBNEEB 2R - FE2EELL Verilog %IE’JQEWE RETEB T
A& Verilog ZS29R - MEBEREAZENHMNUKETE ICRETE

2. HEMERERE Verilog Coding WERARKIBZNIE - E%-_'—LE/IJ\EPE%HHLEEEE
iﬁPﬂﬁtﬂ%ﬂE Verilog 2 045 -

3. BEDRNUBEEER 2BRELI - AH Verilog BAABZ—TTRRKE - M2
— E—LEEE’\JEEEETE,%H CEMEZERE FPGAREZRELMER - ESHEUR -
<~ BEHER
1. 2814 % CPLD ~ FPGA HEAWF S T 1F& -
2. & M BB B ERFHBEMNREZRE -

3. ?R%LEEEQHLX%%T%,%H%%%% °

* [E## LAB /R&i]
Verilog B EIERRET | IER#s ~ EF#8(Flip-Flop) * LED S tERERaS(— A ME RE
TRER) RSB - 5TRFER(Timer)/Z ~ 51228 (Counter)EBE E - Finite State Machine :
EEAR/NEEERER - AGEIEFIERER

* [P LAB /R&i ]
Slmple4 bit ALU implementation - PLL EE% - LCD1602 E%M RS-232 i&&H(UART) |

BEREER - 12C/SPl 2 ERER(24C08 %= LAB) - PWM 1ZHIE&E §2(Servo Controller) -

VGA }"“%U SIS E b
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1 (f)
9:30-17:30

(1)

QD % £ = 5 g 22

REAR
FPGA TENAR - ZaBFER R NAFERERES : 14 AMD Xilinx Z
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) : Bl BI85 (data types)
iC 18 32 (Memories) + % #t 1 % (system tasks) - #& 5% 75 < (compiler
directives)
Verilog HDL #% #H B2 @ (1 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)

115/04/17
2 (f)
9:30-17:30

Verilog HDL & Z32 122 (Dataflow Modeling) : #F#& 15 (Continuous
assignments) - $E¥E(delay specification) - E& 3 (expressions) « E&
F(operators) - E&Jr(operands) ~ E&E FiE$a (operator types)
Verilog HDL 174 84( Behavioral Modeling) : #8152~ (Structured
procedures) - initial & always ®t - BFRieE(FEHEE blocking &
MPABEIEE nonblocking statements) - RFF#EHl(delay control, event
control) ~ & &t (conditional statements) + 2 &1 9 32 (multiway
branching) - @B (loops) * & 82 1T & # (sequential and parallel
blocks)

Verilog HDL fE7#% (Tasks) &2 &K £{ (Functions) : K #{(Functions) - £7%
(Tasks) ~ Assignment

115/04/24
3 (1)
9:30-17:30

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

Verilog HDL B K IEEFE(Timing and Delays) * Verilog HDL R E
(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 ($fopen,$fdisplay,...) - BERELE
E4% 2 (Random Number Generation) ~ VCD File

115/05/08
4 (f)
9:30-17:30

(2)

(3)

FPGA @ KF M & & & #8 (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 B9 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)

25t BR#E(Design Debugging) : ILA IP - Timing Analyzer

X AAOEAIZRERR - EMEUSREBEFEZEEER -
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FPGA E&E3EENEEH

& AMD Xilinx V|S|on/xfOpenCV AAEREERABRE .

REANT Bt
BEBUERAEERANG HWEBER  MARMI -

<> RiERe/BE

1.1 A Vitis / VIVADO HLS # FPGA #& 17

2.%% A HLS IP ¥ Vitis / VIVADO T B &3
3.8l C/C++ Project- A S #& & A (Vitis/VIVADO HLS) ¥ H

B&EE : MHHLS ENEERBENE S

[/RIAEIEE

TENEGE ﬁlfﬁﬂdi

ETEBE - SRNEL-

4.7 g FA = FEE AMD Xilinx FPGA HLS Project -
* BEEHZ

1.787¢ 5= CPLD - FPGA #ERMFEE T1E& -
2EM ET BB EF  BEHRSEHEHBENZREELE -
3ATBEERGTAGTERASEE -
F HER RIEAR
(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
115/05/29 (4)Introduction Wrappers around HLS Kernel(s) & xf::cv::Mat class
1 (f) (5)Introduction  Stream  Based  Kernels:  xf:cviArray2xfMat()
9:30-17:30 xficvixfMat2Array()
' ' (6)Vitis vision Library API Reference - BRI E K12 E(Basic Operations on
Images)
(7)First Vitis Vision Application: Dilation Accel ~ Design Examples Using Vitis
Vision Library
(1)EZ GUI £ : BEMEMTESE (Arithmetic Operations on Images) ~ XI8EH
115/06/05 £ M ERflT(Performance Measurement and Improvement Techniques)
2 (f) (2)E & E3E(Image Processing)-1 : EeiEa&ZE E(Changing Colorspaces)
9:30-17:30 18 1Y 44 {0 % 188 (Geometric Transformations of Images) - B & & (Image
' ' Thresholding)
(1)E & EZ3E(Image Processing)-2 : BB & (Smoothing Images) - 2R
115/06/12 (Morphological Transformations) - El%&#1%(Image Gradients) « Bl&E&F
3 (F1) # (Image Pyramids) - & & (Contours) - B 77 Bl (Histograms) - Bl & &% (Image
9:30-17:30 Transforms) - &z VLEc(Template Matching)
(2) =5t Rl F 5 4t (Feature Detection and Description)
(1)1R 2B 47 (Video Analysis)
115/06/26 | (2)#%282 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)¥521%25(Object Detection)
(5)Zynq FPGA #1885
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B EB.FEXEEMIEMBLINAMAR EFABRENIEMARE

E R BAXNZAFER AlcTE RTOS EmHZ% - FPGASERAEmRAR  BEEH
RANREBES L& M 8051 ER A - BHERA KEEENE L Driver -
WEB-ERP %%t - ERP %4 - EERBEBILHM®

fE m:MX6/8 EmF st ~ S3C6410 MM LR ET - STM32F7/H7 Emi&s
EREBRAAZREE#BLERMR
BOS1EEZARRIFERSZBEESERR
ZEBERFKEZEEE)REHRE Driver
WEB-ERP %4t - ZE ERP 2%t
EMNTEERBBIERSAE

(REMNEER]

L=kt Ee s G R E F Windows 7 LU E ~ Mac 2011 s E S FERVIFEEES - SrcBlE i
& CPU IS UEIE /L L - IEERFESKAE 256G(2)A L - RAM 8G(2)BL L - B Wifi A =
ATNEE -

o LRMEL : TR ERER o688 0 - S LR B ]

< BRIEBEAEA : (02)2370-1111 7 # 602 - #k/V4H -
* REERH BIIEERERE -

BERER EHREE

(FREIZBHE) (=ABLE)

BE 7 (28 hrs) 25,500/ A 23,000/ A 21,700/ A
Z1EAEE(S6hr) JR{E 51,000 7T - R EEREERERIN

* MAX LRGBS TRREMER RS

iRIZHER
HERAZL ARM | ARM Cortex-M7 i 261 % 8752 58 5 28 | 4/15 « 4/22 - 4/29 - 5/6(=)
Cortex-M7 %#4:8]

Beps RTOS B9z | Azure RTOS ThreadX Bl mEBSHiER 21 5/27 ~ 6/3 ~ 6/10(=)
YN AR Linux AP EREEHIENKE 21 4/11 ~ 4/18 ~ 4/25(7X)
Linux 2#4tB% | AT Linux ZEEEREFRZEEE 21 5/9 ~ 5/16 ~ 5/23(7%)
ITEMEINE | o1 mrEnnsrEssER 21 6/6 - 6/13 ~ 6/27(%)
o FPGA Verilog #8858 51 E4Z/0\ 3% 4 - 18 B

A FPGA . ] 28 | 4/10 ~ 4/17 ~ 4/24 -~ 5/8(%)
. | Xilinx Vivado

B sg e ————— - — —
DT FPGA E&EBEENNZEEA-EA Xilinx Vitis
LR INEERET HLS 28 | 5/29 - 6/5 - 6/12 ~ 6/26(1)
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Edge Al x GenAl
Mo AT Linux x GenAl AHE S 21 8/5 -~ 8/12 ~ 8/19(—)
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W B R FAXTO : (02)2381-1000
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