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82 1-3Y IC Compiler AF2 2! 22 of ToolZ%t

8& 4-5Y Star RC TooldZt

8¢ 59U QuestaSim(7¢ modelsim) ToolZ%}

88 8-10¢ RF IC &7 u=(1) HAgz

2ME 88 10-12Y Spyglass ToolZzt
8% 16-19 RF IC &7 1=(2) Az

8¢ 2224 Laker ToolZZ}

88 25-26Y Finesim ToolZ%t

8 31 Incisive Verilog Simulation ToolZZ}
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IC Compiler AF2H % 28 off
Z A USH tH2l(Synopsys Korea)

Synopsys2| XtMICH auto place&routing tool?! IC compiler overviewS 0|afist &
ZIR5t input file & 2+ EHAIE key commando| LSt MHE &56t & X2 sample
designoil tHal IC compilers =1 Alsi5to 24 real physical designdl| X8 4
U= SHS Hidsich

2 ZHTHAY

ASIC, back-end, or layout designers who will be using IC Compiler to
perform placement, CTS, and routing on block-level designs

do+E =3 HolEE] O|2+HE
APHX[Y - M0

Synthesis concept using Design compiler, Prime Time, UNIX 7|2 AI2H &

VI Editor

ZZEHH=  StarRC

Zb A RZEEE(Synopsys Korea)
IR

After a design has been completed and laid out, the circuit timing must
be tested. Accurate timing analysis requires that all of the parasitic resist-
ances and capacitances resulting from the manufacturing process are
taken into account. Extracted parasitics are also important for other sim-
ulation tools such as circuit simulators and electromigration analysis tools.
The StarRC tool uses the chip layout along with the process description
(usually obtained from a foundry) to extract millions of parasitic devices.
You can get the skills how to perform StarRC out of this class.
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Designers or process technologists who need to perform signoff extraction
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Verilog HDL ¢10{ & &
2] g_gol ZHx|
82 8-9¢ A7 70l=atol ToolZt&}
Stof
I ey 1012 Verilog A7) @10f £3 M5
8% 23-24% VLS| E|AE Az
ZolrE =3 ZOIHE OlE+NE

AHHX| ] - M0tS
To get the most out of this class, the following are suggested but not
required: Familiarity with place and route tools and flows, transistor level
tools and flows, physical design verification tools
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ZEHZ  QuestaSim(7* modelsim)

Z A ZEF ti2l(Mentor Graphics)

2N

Digital Design FlowS 0|35k, Logic simulationS QuestaSim= 3l practicalst|
&E5104, Design & 19| Verification 521 SFA

2% HDL Design Engineer £ Verification Engineer

doxE B2 ZOJEH  0|2+HE

AHX| 4] - M=0ts

Verilog®t Systemverilog2| 0[5l SoC Design 03K
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1. RFAARIJHQ : WX 3|2, FUZEE U 3 AR SO Cish st4F0| X4
2.CMOS S=/45 AX: BHEx|Zsh MAE|2
3. RF Power Amplifiers : MXAt&|2, 2S5t

ZZEHS  Spyglass
Z A 015 B (Synopsys Korea)
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RTL 7HX} / FrontEnd JH&X} / SpyGlass AFZ ZEIAH (S4)
S04 RTL WYX/ FrontEnd ZHEX} / SpyGlass AHS A8} (S4)
YoirzE =3 Zolge 0Z+AL
MHXA - MenE

HDL language(verilog, vhdl, system-verilog), Overall of Design Implementa-
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ZZHE  Laker

Z A 33| AFE(Synopsys Korea)
P

- Get familiar with Laker environment, Menus, Tool bar, Bindkeys, Prefer-
ences. Also customize preferences.

- Successfully create library, cell and different cell views

- Understand and configure technology file

- Import / Export data in different format, EDIF, CDL, DEF, LEF, Stream,
Verilog

5
O|X|(www.idec.or.kr)S 2H2510] AIAGEAI7| HEZLICY,

- Manipulate or create Mcells

- Getting familiar with basic and advanced editing features to create cus-
tom layout

- Create hierarchy design and navigate through hierarchy

- Highlight and trace net in a design. Also identify shorts in layout without
LVS data

- Create design rule aware layout to get DRC free layout

- Create fast, efficient and interactive layout through Schematic driven
layout features

- Identify and fix ECO discrepancies

- Successfully run and debug physical verifications, DRC, LVS using ICV
and Star extraction

Yy

Custom Circuit or Layout design engineers who create layout and perform

physical verification

BAxE B2 ZolFEE| O|2+dE

APEX[A] - datE

UNIX and X-Windows, Unix based text editor, Write scripts using Tcl, Basic

layout, Basic physical verification

ZZHHE  Finesim
Z Ab MES XEH(Synopsys Korea)
ZINR

General description of the major options and lab for the accuracy and
performance using the FineSim SPICE/PRO

S

Analog designers and engineers who perform circuit simulation and analy-
sis at the transistor level

BorE B3 ZoIME O|E+AE

F

MFX|AL . M5=015 Analog Circuit Simulation

8/31

ZZHS  Incisive Verilog simulation

Z A MRX BX(Cadence Korea)

Cadence NC—Verilog tool2 A3t Verilog simulation & flowol| CHEH A3 2!
Lab2 T/

TUY CHetd, 7|1x S7e
doxE 2 ZOJEE O|2+HdE
AEXAL - M40FS Verilog Language, UNIX/LINUX command
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Low power SoC &7 giH=
447 wa(CH-IHEt)

With technological advances that allow us to integrate complete multi-proces-
sor systems on a single die, Systems-on-Chip (SoCs) are at the core of most
embedded computing and consumer devices, such as cell phones, media play-
ers and automotive, aerospace or medical electronics. This lecture will provide
an understanding of the concepts, issues, and process of designing highly in-
tegrated SoCs following systematic hardware/software co-design & co-verifi-
cation principles. Specifically, the lecture involves an SoC design methodology
using FPGAs and Embedded Microprocessors. In addition, this lecture will fo-
cus on practical low power digital design analysis and optimization techniques
in the SoC design.

UMY ®Y), WXL RSN 2 TS ey 3 M|
EE BolE o2

AFHZIA - 201

Undergraduate Electronic Circuit, Digital Logic Design, CPU Architecture,
Cad Tool Experiences
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4dzH= 1% PCB EAH0[2
2z

Z A UEE U (SEistie) 9 1Y
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PCB(Printed Circuit Board) A2 olafict=0 &2 ERst 7|XXQ1 0|28 ZHEHSHA|
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DRAM(Dynamic Random Access Memory)}2 AFE AAZI0A RUCH HZ22| ASTEO| L1, L2 HAE AR EC D 7HE S f AM-

ZF I|A%R| HEtE HeohH T2 2 A9 H|0|HE MASH AT(Average Memory Access Time)2 L1 Hit Latency + L1 Miss
ZEAHMIOS)0l 2ol 2re|== 22 mi=2e2olch SYXIERI2 Ratio x (L2 Hit Latency + L2 Miss Ratio x DRAM Latency)7} =l=],
T2 M|IM= DRAMO MEE Z=2 HI0IHE A8t L= eitct 8 ol AMATS ZEAE Q4= L1 129] Miss Ratio0|Cf. 24712
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DRAM ALS0| AJAE R AsS ZAAIA = 740},
AEQ} ZHS CPU AXQI HHZ Qlo) XE BEALT AL 5|4
(GFLOP/s)7t 88l 0|4 S7F30CE ofX|2H o2 2| 32 He eA0|
X LSS Y % UCH ME10 MHOIA H22| AARS| 59| H|o
xi01 srat0| AgtoLt, ol o2 Ko oiel Mz aamel 2. DRAM H|222] 2] ulj78 X[ A
Ns S I20|RACH 0l2fst ZEMs EH CPUY DRAMSY N5
xol= ©E HE 20|11, 2= AARIS| MA| M2 tl2ele SH
£50] ofa ®MSHE Zdolct 22l= 015 Hl=22] FH(Memory Wall)
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Table 1: 7 Series Families Comparison

Maximum Capability Artix-7 Family Kintex-7 Family Virtex-7 Family
Logic Cells 215K 478K 1,955K
Block RAM(") 13 Mb 34 Mb 68 Mb
DSP Slices 740 1.920 3.600
Peak DSP Performance(2) 929 GMAC/s 2,845 GMAC/s 5,335 GMAC/s
Transceivers 16 32 96
Peak Transceiver Speed 6.6 Gb/s 12.5 Gb/s 28.05 Gb/s
Peak Serial Bandwidth (Full Duplex) 211 Gb/s 800 Gb/s 2,784 Gb/s
PCle Interface x4 Gen2 %8 Gen2 %8 Gen3
Memory Interface 1,066 Mb/s 1,866 Mb/s 1,866 Mb/s
1/O Pins 500 500 1,200
1O Voltage 1.2V, 1.35V, 1.5V, 1.8V, 2.5V, 3.3V | 1.2V, 1.35V, 1.5V, 1.8V, 2.5V, 3.3V 1.2V, 1.35V, 1.5V, 1.8V, 2.5V, 3.3V
Package Options Low-Cost, Wire-Bond, Lidless Low-Caost, Lidless Flip-Chip and Highest Performance Flip-Chip
Flip-Chip High-Performance Flip-Chip
Notes:

1.  Additional memory available in the form of distributed RAM.
2. Peak DSP performance numbers are based on symmoetrical filter implemantation.

28 &4 @ XILINX 7 Series FPGAs Overview DS180 Document

P Mt=52 Sl Heet FPGA H CPLD £ MEiICtH BES (F-sH0f STt SH|0|X| &2l SUPPORTE +2H Support =0{A Docu-
mentation%%—’F ACH Z=ot0] ZRstH of 2t 22 == 4 ULk Step 1, 2& Sall Bsh= Iﬂ AMEHSHH T30 CHS! ProductZt

Hiwss
|, 2t KitE0ll chet Board Filezt OifAl|, A S0| —'3—7HEIO-I ol 2= otH T ZCt

i
ot
ox
H
(i
i
>
0
rr
inj

2| AEIEIC} Evaluation KitS0f

Support
.
Knowledge Base Documentation Training Community Forurms

Browse Documentation

Step 1: Praduct Type Step 2: Product Category Step 3: Product Step 4: Doc Type

oadcast Connectivity Kit Doard Files (5)

Programmable Devices Virtex-6
Wirtex

evelopment Tools

Kintex-7

Boards, Kits, and Modules Arth?

Intellectual Property

a8 &A™ : Xilinx ZH|0|X|

AL Lol AtUZIA T 2|0kt Ch4-2 T2 0| Tt T & of2H 23X SaiiM g7 20| 7Fssitt. 53| 2lHEES XtE2A F2(0tY

=

=41 Authorized Training Provider(ATP)O|Ct

« 2|HEE (http://www.libertron.com)
+ 0|L|ZL2 (nhttp://www.inipro.net)

XIS7ix| LE 2ot X2 A0 thet MRl ES ATHER/AL 0|0f M U7 [Pt sliel7 | o2 AU B0 thet §2E 242l 4 Tt



e o B,

AHES

www.libertron.com

ZIHEZS or=29| XFUYA University Program PartnerOIE'# 34
Authorized Training Provider(ATP) <7 |0|Ct Bk H§E01|H
AUgA He|ot £ o2 HeolLt wsof tiotod 22 ™
LWIEHQI 2| HEZS P 2 A0[Ct, 2 HEZ22 MEEX| 2F 204
= 71ge2 M Xilinx =L ATP7t ElXl= 8E &&= E[RACE Xilinx 02
0l = 0]= Easic, Tilera, SandForce, T2 NuvotonAt 52 ti2|™s
ot oL a2 ME0| Rt 3 A2 ofH ==20] =Zic,

fLI\ﬂI
ol
o

2IHEE2 0|2/0ll= CIAIR) AH|A, CHet i T2 78 52 M3
Slal UCH OHE 3-43] =& KA WS HM Zidetn oL &a
SHH | ZCHNttp://www.libertron.com/subPage.php?pgCode=6
/28&Vcode=EdList&start=0&year=2016&month=00006&SC
code=yearView), OlHZ2E= Xkd| MiAfst SoC EHAIEEES ATHSITY,

ZYNQ Starter Kit

KER| FHESE XilinxAte] Zyng-7000 All Programmable SoC 7[2He]
ZYNQ Starter Kit2 2HIC|= SoC A|AH! JHEF 2l S Q|52
SO LYot FHYR|QL ME AA WX S2 HIEOZ AIEXIS0]

11 HeohA T & n=of &0 753ttt

1) EE AREI

T
k} 1k Hm# Imrl

J8 & 2lHEE
2) HE E2
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- Ethernet : 10/100/1G Ethernet
- USB : USG-0TG 2.0
- UART : USB to UART
« AV
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- HDMI-Out : Resolution : 1080P/60Hz, Data Format : YCbCr
4:2:2
« Clock : 33.333MHz (For PS), 100MHz (For PL)
« LED : 8 bits LED
« Switch
- 8-input piano type DIP Switches
- Push Button : 5-Input (PL), 2-Input (PS)
« Configuration : JTAG or SPI Boot Mode
« AMX Box Header XADC
* FMC-LPC

« wx M= (http://www.libertron.com/subPage.php?pgCode=6/3)
» w8 MIE] (http://www.libertron.com/subPage.php?pgCode=6/1)
« 917t 43| M= IDECOIAM & W TS (hitp://www.idec.orkr/con

tent.php?db=m2_2)

7) 22X (EIHEE UHCIE AAH ALHSR)
« TEL : 02-3486-5278
« E-mail : platform@libertron.com

« Homepage : www.libertron.com



T O|A
T o
www.huins.com

ZLHOIIA UHICIE, SoC 7HE HE BaiZoz NS IHE §olA=
SIxH ARM, SoC, Drone, loT, Android2hs 7 |YES LZD &gt
st QUCH S H|0|X|0f S07HH ARM, SoC-FPGA &5
ABI-EE AZQHY, H=20|E, dlof2iE, 22 S Tyt
ME &2 NFst AsS Y 4 ULk AZE 2 20

Huins IT-SoC E&i|0]d AIE{of]
x

lot=s 5 WSAIE Hellota T 2H

Il
o

P
Rl
0%
Q'E
kl
20
_I:I
2

>

M 2 <2 40

Ho ror o ro

)
Rl
ﬂ
rg
b <

o
ro
e
4 Ik

FE20HZ 7|2 X[20fl ti$f contact pointE £/

Mg Hoh= ARSI KEiC

HE HE2 UltraScale, V72000T, Zyng, V6 LX760, V5 X330
ZoE So2 A 210I10| 0fL CHASIC FPGA Product 2fQ!
HEE
0

KA TSI QIO L CIoFst AQE DIESE Z{O 2 Azt

[

RPS-27020

1) EE ARl
otz HFE Salf XMISH i8S &ele 4 UCHhttp:/huins.
com/new/sub/goods_view.php?it_id=1428652397&ca_
id=20&ca_id2=2030&n=28&sn=3).

USHIUART Fart = . - e UART Comectar
e —————————————— = T-fluk Sackst
Aol Part |
= HE P e -

= Giigza Bit Fihernet Pors

= CAN Conmecter
- S OTG Parn

BH 2% 1y = USH TG Swisch

4330 TFTLeD I R f——

Bl - 70 et swiech
~= | 18 Fim Samtes commector
— Choek D lstior Seckel

FID LT
Feallen
FI0 Push Buttan

I BEP Swinch
Camerrs Dntage Semar Connerins 11 =

Reset Sigaal Jwsger for ARM JTAG
120 Connecter + - = AIN STAG Comaactor
Tepeent - ! 5 = IO Comsrctur
e PLL Syvives Smidch

2) HE ARY
« FPGA: Zyng-7000 Family (XC72020)
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» Memory
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- SD Card Slot : T-Flash 7t= x|
« Connectivity
- Ethernet : 10/100/1G Ethernet
- USB : USG-0TG 2.0
- UART : 1 port
« Xilinx JTAG : 2.00mm Pitch 14-pin Header
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« Clock : Z|tH 533MHz (For Cortex-A9)

« GPIO : 2 LED, Push-Switch 2EA

« Connector : Base HE HZAS 2Igt 120! connector 2EA
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7-Series7tX| CISHA| T =01 L2 M Open Platforms 7|22
8= Open JTAG, Open IDEAE 2015 4 QlCt
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1. iMPROVE

IMPROVE= Xilinx2| 7F 2 822 FPGAR! Vitex-7 2000TE At&2
FPGA EEZ M st -g%rg CIXFOIS X|StCt @Cto|Ltel
AAEIO] E51E 71£01 SAE ZFEQLUSB 3.022 AS5t= 7
== MESH 2AE %1%51 $O] HDL AlZ208 H C =g

IMPROVEEEES #S510 SIEIN-AZEQ 0] SA| AIZ2014S

ER)
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1) HE AR

2) HE ARQF
« Host Interface: USB 3.0
» FPGA: XC7V2000T-FLG1925, Xilinx Virtex-7 200M gates
» Memory
- DDR3 SODIMM : 2G Byte / 64bit data bus
- DDR3 Component : 1G Byte / 32bit data bus
- DDR2 Component : 256M Byte / 32bit data bus
- Mobile SDRAM : 128M Byte / 32bit data bus
- NAND Flash : 2G Byte
- SD/MMC
- Video
- UHD HDMI : HDMI 1.4a
- LCD : WXGA (1280 x 800)
« Audio : AC97
« Ethernet : 1G bps, RJ45



3) 7L =t
« FPGA C[X}2! : Xilinx Vivado
« 2H|C|E T2MIM (Core-A) : GCC 7|8 Hm Uz
« ICE ZH]| : OpenJTAG for Core-A

4) of|lx| SHE
+ AMBA CIXIQ! EHE

« Core-AE AHESHAMBA CIXIQl EHE
« HDMI Video &3 Z31E

« CIS 7|2t & EHE

IIJIH

5) S Al
« UHD C|AZ|0] : FPGALHOI| Core-A ZEMME LiESt SoC ZEHE

O X : Cio|UE! Al

2, iIMPRESS

IMPRESSE= Xilinx2| KA FPGAR! Artix-7 SO|lM 71& 2 2291
200TE AFESHFPGA EEZ M AIEXIS| BEHE 0|1, 222 &5F
(o]

AlZ! FPGA E=0|ct, GCto|LEAAEIS] E5HE 7|&21 USB 3.
2 PCI-Express2 SAE AFE 2t ASoh= 71&2 AFESIH0]
AFE A9 HDL AIE20|8 ¥ C =23 HMPRESS EEE &1
Sl0{ SI=Q-ATEQ0] SA| AlZ2i|0]85 & 2 Tt

1) EE ARE
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2) HE AR
+ Host Interface : USB 3.0/ 4 lane PCle 2.0
+ FPGA : XC7A200T-FFG1156, Xilinx 20M gate Artix-7
« Memory
- DDR3 Component : Two 256M 32bit
- Flash : Two QSPI 32M Byte
« Video Output : UHD HDMI 1.4a
« Video Input : HDMI
+ Audio : AC97
« Ethernet : 1G bps, RJ45
+ GPIO : 50pin

3) 7L =t
« FPGA CIXtel : Xilinx Vivado
. 2H|C|= T2 MM (Core-A) : GCC 7|8 AT U
« ICE ZH| : OpenJTAG for Core-A

4) o|x| ENE

+ AMBA CIX[2I EHE

« Core-AS AtZEHAMBA CIXII EHE
- HDMI Video £3 342

« AC97 7tja} = SHEF

5) S8 AR
UHD C|AZ#|0] : FPGALHO]| Core-A =2 MIAME LHZESHUHD H|C|L

a7 BH  COILR ARYE

« AC97 : FPGALHOI| Core-A Z2MIMZ LiESEACI7 7|HtO] 2L|Q SHE
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- CHI3t Core-A S8 Y ZHE P EE AT
- HDMI TX/RX Platform

- Core-A AMBA AHB Platform with Multi-Way Write Through Cache
- Core-A AMBA AXI/AHB Platform
- AC97 Audio Play Platform

3.iZYNQ-20

iZYNQ-202 &= Xilinx2| SoC & FPGARI ZYNQE Arget E=0]Ct

8 & @ CHO|LIE A|A”IE

() BE AR 5) i Y me M

« Core-A I2M|A mxH (iIMPROVE, iMPRESS) : Core-AS At2%t
HICI, 2L, HEYI §2 CtRE = CrYst ofx & oS MS

F

T2 &5 : ClolLia! AlAgx

2) HE ARY
« Processor : Dual ARM Cortex-A9
« FPGA : XC77020-CLG484

» Memory

- DDR3 Component : 512M Byte / 32bit bus el S

- Flash : QSPI 32M Byte B

-SD « iIMPROVE, iMPRESS, iZYNQ-20 X< : GCIO[LIZIA|AIM 222
« Video : HDMI 1.4a 1~229| WES MB3t 2H, iIMPROVE, iMPRESS, iZYNQ-205
« Ethernet : 10/100/1000 bps, RJ45 At8she Chdst CIxtel MAlofl st K2 IDEC(www.idec.or.kr)
« GPIO : FMC 2l ETRIC| SW-SoSER&BDMIE] (www.asic.net)oflA HZF =%} 2]

[oX=] =H=
WIS TIsta ot

3) 7Y 2A : Xilinx Vivado
6) =2|X

Web : www.dynalith.com

4) S8 A3l : HSR(High-availability Seamless Redundancy)
2 X[&5k= Multi-port Ethernet switch S2EHEZ iZYNQ-20
FPGA LHOl| /= ARM Cortex-A9 T2 M|ME AR50 7t

cFdE

E-mail : contact@dynalith.com
- Q) HPMS EIEF(02-556-0020, cheongho@dynalith.com)
o Jl&X|9 : 042-862-6411
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www.avhet.com

Avnet2 ZlZ Zynq 7 B9l HEE S5 Al2|2 2 RS0 &6t 1,
Zedboard.orgel= 2H|0| X Sal T‘Ea*g rAEE 3
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OS2 107kX 7t d=Lt
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1. MicroZed

MicroZed = Xilinx Zyng-7000 7 [Bte| JH& HEZ A 7+A0| RTt=
S0 ULE =53RS 7EK| 1 Q7| 20 basic SoC /s
I8t Stand-alone evaluation board 2 AFREH £~ U1 carrier
cardE1t Z&ottd Embeddable system-on-module(SOM)Z 2
2T JFs0It AF2XHE stand-alone modeE E5H platformS
HiE 4= 9l SOMZEE E35H functionlaityS &&= QUL

>~

1) 2=

HE!

—_

% &5 : Avnet

2) HE AFS
* SoC
- XC72010-1CLG400C
« Memory
- 1 GB of DDR3 SDRAM
- 128 Mb of QSPI Flash
- Micro SD card interface
» Communications
- 10/100/1000 Ethernet
-USB 2.0
- USB-UART
« User I/0 (via dual board-to-board connectors)
- 72010 Version
- 100 User 1/0 (50 per connector)
- Configurable as up to 48 LVDS pairs or 100 single-ended I/0
« Other
- 2x6 Digilent Pmod® compatible interface providing 8 PS MIO
connections for user I/0
- Xilinx PC4 JTAG configuration port
- PS JTAG pins accessible via Pmod
- 33.33 MHz oscillator
- User LED and push switch

3) 7 &HA : Xilinx Vivado, BSP linux, Eclipse

4) Target Applications
« General Zynq®-7000 AP SoC evaluation and prototyping
+ Embedded system-on-module(SOM) applications

24

» Embedded vision

« Test & measurement

« Motor control

« Software-defined radio
« Industrial Networking

« Industrial loT

5) 7t B

« O|L|Z2 EH|0|X[oflA 381,000&22 i 75 (http://www.inipro.
net/goods_detail.php?goodsldx=126939)
B4 AO|E (http://Zedboard.org)ollM =1 F0f 7Hs

6)

S

i we 4 o

i L we HE : hitp://Zedboard.org O|M 22 Xt2
QA AA FCO| LB WIHE XS

oo o

7) EH|0|X| FA : http://Zedboard.org

2. PicoZed

MicroZed7t HEZ 2R EUH 201 5104 PicoZed= Embeddable
System-on-Modulg(SOM)Z EFZ|0] UL, Xilinx Zyng-7000S

Zotsiar QU #1201 U= 3702 VO AHEIEE S8 100717 e =AM

/0 LSS HMASH4 Q=] Ethernet, USB, JTAG, power &= 7 |Ef
Control Signal 822 AEE 4= C} CX0|H= 0] Carrier
5t0{ Application 7HEE & = QALY

CardE 7tts| 0|

1) HE AMZ

2) HE ARQF

* SoC
- XC72010-1CLG400
- XC7Z020-1CLG400
- XC72015-1SBG485
- XC7Z030-1SBG485

» Memory
- 1 GB of DDR3 SDRAM
- 128 Mb of QSPI Flash
-4 GB eMMC



» Communications
- 10/100/1000 Ethernet PHY
- USB 2.0 PHY
« User I/O (via three board-to-board connectors)
- 72010 Version
» 113 User 1/0 (100 PL, 13 PS MIO)
» PL 1/0 confi gurable as up to 48 LVDS pairs or 100 single-ended 1/0
77015 Version
» 148 User 1/0 (135 PL, 13 PS MIO)
» PL1/0 confi gurable as up to 65 LVDS pairs or 135 single-ended 1/0

» 4 GTP transceivers
- 77020 Version

» 138 User 1/0 (125 PL, 13 PS MIO)

» PL1/0 confi gurable as up to 60 LVDS pairs or 125 single-ended 1/0
- 72030 Version

» 148 User 1/0 (135 PL, 13 PS MIO)

» PL 1/0 confi gurable as up to 65 LVDS pairs or 135 single-ended 1/0

» 4 GTX transceivers

« Other
- JTAG confi guration port accessible via I/0 connectors
- PS JTAG pins accessible via I/0 connectors
- PS JTAG pins accessible via Pmod
- Software

» Linux BSP and reference design
3) 7H 24 : Xilinx Vivado, BSP linux, Eclipse

4) Target Applications
« General Zynq®-7000 AP SoC evaluation and prototyping
+ Embedded system-on-module(SOM) applications
» Embedded vision
* Test & measurement
« Motor control
« Software-defined radio
« Industrial Networking
« Industrial loT

5) 7t E=
- 0|LZ=2 EH|0|X|oilA 485,000¥22 Tl 7ks (http://www.inipro.
net/goods_detail.php?goodsldx=617145)
« 34| MOIE (http://Zedboard.org)ollM =1 ol 7Hs

6)

on K

MY 2] ™ML hitp://Zedboard.org M 1S k12,
Al AA I st Woist XIRE 2 2E = US

7) EH|0|X| FA : http://Zedboard.org
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Digilent

http://store.digilentinc.com

Digilent= #2 2JoilM ¢15E ZedboardZE Avnetit &5 EX15H0]
DHSQICE ofX[2H 7|20l = &gt 188 E=8 PHED Q=
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7™ Digilent 2=0IM 22 42| Pmod 2252

Digilent= FPGA S2E CIUSHA| AtEsta =0 Kintex-7, Virtex-7,
Artix-7, Zyng-7000, Spartan-6, Spartan-3, CPLD7 0|2 = EEE0|
ToRE| 21 RACE 712 Kintex-70] 1702H 0401, Virtex-72 90
BEEM Artix-72 20~702HEM, Zyng-70002 20~60RHEM HE2
B0 QUCE 7HE0| I HIMK] 42 AE TMAX = A0
HOEM DR CHE L 2 BHS7| IiZ0(2t1 it

Digilent ME= &0 712 217|1U%= HES Zybo, Basys3, Zed-
Board, Nexys4 216l 7tZ40| 20~602+40]|12, =H0|X|0| XEE
A== gty | 2ol T20| 80(atet.

W BE2 Xilinx Vivado, linux-PC, windows-PC, visual studio,

Xilinx SDK Q10| 0|L|=Z Z1|0|X|2| AMHO|X|0|M ZFE El
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1. Zybo

Zybo= AKE3sH7| €11 71501 HOtA '% o2 MEfet BEo|ct,
Zyng-70002 AFEat Q0N UHICI= AZE Q0] #8FOHL|2t CIXE
3|12 i 2 SoC HAIE 7Hs8h SHE0ICt Zyng-7000 AlRI= &
7 22 Z-70102 A8t et sl &2 72 201 ARM Cortex-
A9 processor?t Xilinx-7 FPGAZ L slsl= Msg iK1 ot

ﬂJ—ﬂJIH_

Video, Audio, dual-role USB, Ethernet, SD slot &2 Z&at!
QN HE XHTez U2 U2 & £ 1, J|E SHZ 2t
PmodE &2ietH 7lssS &fale 4 UL,

Zybo= Xilink 22! Vivado Design Suite2t ISE/EDK tool setE 01&

504 FPGA 22| C|XIQ 11t AUH|C|= ARM AZEO| 0 THE S Al &
2= T} BSPOl= Zybod| A &&= Linux solutionS Z2&l6tl Q!
ZyngE XMs ArEdte ARSI =20] 2 M= =t T2 F3E
E3dll 0I5 7Hs38ICHhttp://store.digilentinc.com/products.php?pr
oduct=The-ZYNQ-Book).
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1) HE AR

O3 £X : Digilent

2) B AR

« Xilinx Zyng-7000 (XC72010-1CLG400C)

+ 28,000 logic cells

+ 240 KB Block RAM

- 80 DSP slices

« On-chip dual channel, 12-bit, 1 MSPS analog-to-digital con-
verter (XADC)

+ 650 MHz dual-core Cortex™-A9 processor

« On-board JTAG programming and UART to USB converter

+ DDR3 memory controller with 8 DMA channels

+ 512 MB x32 DDR3 w/ 1050Mbps bandwidth

+ 128 Mb Serial Flash w/ QSPI interface

» microSD slot (supports Linux file system)

26

« High-bandwith peripheral controllers: 1G Ethernet, USB 2.0, SDIO

« Low-bandwidth peripheral controller: SPI, UART, 12C

« Dual-role (Source/Sink) HDMI port

« 16-bits per pixel VGA output port

« Trimode (1Gbit/100Mbit/10Mbit) Ethernet PHY

« OTG USB 2.0 PHY (supports host and device)

« External EEPROM (programmed with 48-bit globally unique
EUI-48/64™ compatible identifier)

« External EEPROM (programmed with 48-bit globally unique
EUI-48/64™ compatible identifier)

« GPIO: 6 pushbuttons, 4 slide switches, 5 LEDs

« Six Pmod ports (1 processor-dedicated, 1 dual analog/digital)

3) 7Het &tA : Xilinx Vivado

4) Reference Project
« Getting Started Guide
« Making a Custom IP Core
« Simulating a Custom IP Core
« Using a Prebuilt Linux Image
« Building the ZYBOt
» HDMI Demo

5) 7t =
« O|L|Z2 Em0|X[0flA 235,000822 10§ 7ks (http://www.inipro.
net/goods_detail.php?goodsldx=135460)
» B4 ALO|E (http://store.digilentinc.com/zybo-zyng-7000-arm-fpga-
soc-trainer-board)ollM &I L 7Hs

6) WA 2 W MY : hitps://reference.digilentinc.com/
zybo:linux_quickstart A W= X2, SHA, AA =0
Chst dichst X2 E g7 e = U2

7) EH[0|X| FA : http://store.digilentinc.com

2. ZedBoard

ZedBoard= Xilinx Zyng-7000 all programmable SoC(AP SoC)E
0|25}0{ Avnetzt Digilent7t 2522 Jigtst H=0|C} 0L ZEst
de2 7RI UTHNME T MANER0)| U0 M7Fde = i
|0 Hoj=l2 QI Zedboarde Linux, Android, Windows &= 7 |Ef
OS/RTOS 7|8t CIXRIE @I5t @AS0| ZH|=|0] QI F7HMe=z
H e S AHUIES2 S ¢ Iﬁfoﬂl ZoH|&]0] QICE O 2 2 Z0i|A
= 2 U= WA, Pmod 2fe] HEx 7hsoltt,

ARM Z2 M|&) AAEID} Xilinx 7-Series 22| Programmable logicsS
Hokst Q= Zyng-7000 AP SoCE
7 OIS Feie 4~ UTh BRI 2|70 Nez=H|O T2
MA BE| HAEE, ATEQJN 71&7|, 2|5 A/QIE20|=/RTOS JHEt

Sal uniquest ZEst Hs2



AUHICI= ARM 2 MY, Zyng-7000 AP SoC ZZEERO[EH S0 It
Zyng Al2|= 7|8l HMIZC 2 M= 2ol = Ho XS0 A7HE BEE
2M, 012 B Q= Bt 2 4 QIrHhtip:/zedboard. org).

1) HE ARz

© 3 &5 : Digilent
2) HE AfQf

« Xilinx Zyng-7000 AP SoC XC72020-CLG484

« Dual-core ARM Cortex™-A9

+ 512 MB DDR3

« 256 MB Quad-SPI Flash

+ 4GB SD card

« Onboard USB-JTAG Programming

+ 10/100/1000 Ethernet

« USB OTG 2.0 and USB-UART

« Analog Devices ADAU1761 SigmaDSP® Stereo, Low Power, 96 kHz,
24-Bit Audio Codec

« Analog Devices ADV7511 High Performance 225 MHz HDMI
Transmitter (1080p HDMI, 8-bit VGA, 128x32 OLED)

« PS & PL I/0 expansion (FMC, Pmod, XADC)

3) F7tBE

If you would like an evaluation board for academic purposes,
you can apply for a donation through the Xilinx University Pro-
gram.

For more information or product support, please visit : http:/
www.zedboard.org/.

To learn more about the ARM University Program : http://
WWw.arm.com/university/ .

Want to master the Xilinx Zyng SoC on your ZedBoard? Take a
look at "The ZYNQ Book", an accessible, readable book writ-
ten for people just starting out with Zyng, as well as engineers
already working with Zyng. You can download it free (or pur-
chase a hard copy) at http://www.zyngbook.com/.

4) JHt &4 : Xilinx Vivado and ISE

5) Target Applications
« Video processing
« Motor control

« Software acceleration
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« Linux/Android/RTOS development
« Embedded ARM processing
« General Zyng-7000 AP SoC prototyping

5)7t4 &
- olL|Z=2 EHOIX|fIM 615,000822 Fof 7ks (hitp://www.inipro.
net/goods_detail.php?goodsldx=121431)
* 34 AO|E (http://store.digilentinc.com/zedboard-zyng-7000-arm-
fpga-soc-development-board)oll A 21 T 7Hs

« U YA 2|HERS S510 71& XI¥ 7ts (http:/Awww.libertron.com)

6) il L wg ™H : http://zedboard.org/support/de
sign/1521/110IM B Xz, S, 22 I=0] CHet

WHst XIS HA WS 4 US

7) EH|0|X] F=A
« http://store.digilentinc.com

« http://zedboard.org/product/zedboard, http://zedboard.org/support
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