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Zynq® UltraScale+™ MPSoCs: CG Devices

Device Name™! 2U1CG 2U2CG ZU3CG ZU4CG ZUsCG 2U6CG ZU7CG ZU9CG
|Application Processor Core Dual-core Arm® Cortex®-A53 MPCore™ up to 1.3GHz
Processor Unit Memory w/ECC L1 Cache 32KB | / D per core, L2 Cache 1MB, on-chip Memory 256KB
[MReal-Time Processor Core Dual-core Arm Cortex-R5F MPCore up to 533MHz
[P rocessor unit Memory w/ECC L1 Cache 32KB 1 / D per core, Tightly Coupled Memory 128KB per core
% Dynamic Memory Interface x16: DDR4 w/o ECC; x32/x64: DDR4, LPDDR4, DDR3, DDR3L, LPDDR3 w/ ECC
By Xt Merond Static M Interf NAND, 2x Quad-
5 atic Memory Interfaces , 2x Quad-SPI
= Connectvity High-Speed Connectivity PCle® Gen2 x4, 2x USB3.0, SATA 3.1, DisplayPort, 4x Tri-mode Gigabit Ethernet
H General Connectivity 2xUSB 2.0, 2x SD/SDIO, 2% UART, 2x CAN 2.08, 2x 12C, 2x SPI, 4x 32b GPIO
8 Power Management Full / Low / PL / Battery Power Domains
[dintegrated Block #
s i Security RSA, AES, and SHA
AMS - System Monitor 10-bit, 1MSPS — Temperature and Voltage Monitor
35 ta PL Interface 12 x32/64/128b AXI Ports
System Logic Cells (K) 81 103 154 192 256 369 504 600
mﬂ?nmnﬁ;:m CLB Flip-Flops (K) 74 92 141 176 234 429 461 548
CLB LUTs (K) 37 a7 7 88 17 215 230 274
= Max. Distributed RAM (Mb) 1.0 12 18 26 35 6.9 6.2 88
Memor\’ Total Block RAM (Mb) 38 53 76 45 51 25.1 110 321
‘D-Jﬂ UltraRAM (Mb) = = = 135 18.0 = 27.0 =
E{clocking Clock Management Tiles (CMTs) 3 3 3 4 4 4 8 4
%’ DSP Slices 216 240 360 728 1,248 1,973 1,728 2,520
g PCl Express® Gen 3x16 - - 2 2 - =] -
fqintegrated IP 150G Interlaken = = d - = * = *
£ 1006 Ethernet MAC/PCS w/RS-FEC = = z = = = =
E AMS - System Monitor 1 1 1 1 1 1 1 1
i - GTH 16.3Gb/s Transceivers 16 16 24 24 24
GTY 32.75Gb/s Transceivers = = = - = = = =
Extended” -1-2-20
pessiibmccs Industrial =241 2

(RimEI R ITEL RS R

B 1IGHz &£f |, ps inlIS

B$E[H USB3.1

1-1CG &5 28445
A53 , FSRRERTLUAZE 1.3GHz , SSRAVSREREE , R
STAT3.0 , DP , GEthernet , PCle, MBS

RIK , ZIEERThEER KA NE LUEEA R

2, FimiY EG R% , (BRI
Zynq® UltraScale+™ MPSoCs: EG Devices

Device Name!™!

2UIEG 2ZU2EG ZU3EG ZUAEG ZUSEG 2UBEG 2ZUT7EG ZUSEG ZU11EG 2U1SEG ZU17EG ZU19EG
Application Processor Processor Core Quad-core Arm® Cortex®-A53 MPCore™ up to 1.5GHz
Unit Memory w/ECC L1 Cache 32KB I / D per core, 12 Cache 1MB, on-chip Memory 256KB
P Real-Time Processor Processor Core Dual-core Arm Cortex-R5F MPCore™ up to 600MHz
- unit Memory w/ECC L1 Cache 32KB | / D per core, Tightly Coupled Memory 128KB per core
I8 Graphic & Video Graphics Processing Unit Mali™-400 MP2 up to 667MHz
B8 Acceleration Memory L2 Cache 64KB
& Dynamic Memory Interface %16: DDR4 w/o ECC; x32/x64: DDR4, LPDDR4, DDR3, DDR3L, LPDDR3 w/ ECC
o External Memory =
£ Static Memory Interfaces NAND, 2x Quad-SP1
E Connectivity High-Speed Connectivity PCle® Gen2 x4, 2x USB3.0, SATA 3.1, DisplayPort, 4x Tri-mode Gigabit Ethernet
g General Connectivity 2xUSB 2.0, 2x SD/SDIO, 2x UART, 2x CAN 2.0B, 2x12C, 2x SPI, 4x 32b GPIO
Power Management Full / Low / PL / Battery Power Domains
::f:cgtr;t:;i:m:k Security RSA, AES, and SHA
AMS - System Monitor 10-bit, IMSPS - and Voltage Monitor
PS to PL Interface 12 x 32/64/128b AXI Ports
System Logic Cells (K} 81 103 154 192 256 469 504 600 653 747 926 1,143
:‘L’:‘i’;::‘::;:‘a CLB Flip-Flops () 74 9 141 176 234 429 261 548 597 682 847 1,045
CLB LUTs (K) 37 47 71 88 117 215 230 274 299 341 423 523
e Max. Distributed RAM (Mb) 10 12 18 2.6 35 69 6.2 8.8 9.1 113 8.0 9.8
E Memory Total Block RAM (Mb}) 38 53 7.6 45 51 25.1 11.0 321 211 26.2 280 346
2 UltraRAM (Mb) 3 & = 13.5 18.0 = 27.0 = 225 315 287 36.0
il clocking Clock Management Tiles (CMTs) 3 3 3 4 4 4 8 4 8 4 11 11
2 DSPSlices 216 240 360 728 1,248 1,973 1,728 2,520 2,928 3,528 1,590 1,968
E PCl Express® Gen 3x16 = = = 2 2 - = 4 = 4 5
I integrated P 150G Interlaken = = N - - - - - 1 - 2 4
s 100G Ethernet MAC/PCS w/RS-FEC = g = = : - - Z 2 5 2 4
E AMS - System Monitor 1 1 1 1 1 1 1 1 1 1 1 1
o 19 GTH 16.3Gb/s Transceivers 16 16 24 24 24 32 24 24 44
bt GTY 32.75Gb/s Transceivers = = = = & - * = 16 & 28 28
See Grmies Extended! 1220 12203 12213
Industrial -1-1L-2

Hh i ) 2R A1 FE A 348 2 DU A%
RE1.2GHz £ 4, ps &

#EEH USB3.1,

1-2 EG 518844354
A53, FHIETLUIAT] 1.5GHz, LR s i AL,

STAT3.0, DP, GEthernet, PCle., ¥#

PR TTHEE f R AN T DUE A R 80F, i doR LUAG = 116 T LI #% 4EG, 5EG

R, IR E 100Gbps (138 15 Zd 115 A 50 F 2k 11EG DL 17EG,
M. BR CG RAE KM X A 2L PS 3%

19EG iX
w1 GPU b3 8% .

3, mimi EV R4, WEFR:
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Device Name'™

ZU4EV ZUSEV ZUTEV

Processor Core
Memory w/ECC
Processor Core

| Application Processor Unit

Integrated Block
Functionality

PS to PL Interface

frllReal-Time Processor Unit

£ Memory w/ECC
{8 Graphic & Video Graphics Processing Unit
b8 Acceleration

2

E‘ ot ol Meaay Dynamic Memory Interface
i3 Static Memary Interfaces
8 High-Speed Ci ctivity
fllconnectivity L LS.
£ General Connectivity

Power Management

AMS - System Monitor

Quad-core Arm® Cortex®-A53 MPCore™ up to 1.5GHz
11 Cache 32KB | / D per core, L2 Cache 1MB, on-chip Memory 256KB
Dual-core Arm Cortex-R5F MPCore™ up to 600MHz
L1 Cache 32KB | / D per core, Tightly Coupled Memory 128KB per core
Mali™-400 MP2 up to 667MHz
L2 Cache 64KB
x16: DDR4 w/0 ECC; x32/x64: DDR4, LPDDR4, DDR3, DDR3L, LPDDR3 w/ ECC
NAND, 2x Quad-SPI
PCle® Gen2 x4, 2x USB3.0, SATA 3.1, DisplayPort, 4x Tri-mode Gigabit Ethernet
2XUSB 2.0, 2x SD/SDIO, 2x UART, 2x CAN 2.0B, 2x12C, 2x SPI, 4x 32b GPIO
Full / Low / PL / Battery Power Domains
RSA, AES, and SHA
10-bit, 1MSPS — Temperature and Voltage Monitor

12 x 32/64/128b AXI Ports

:::i:‘r‘g;;"e CLB Flip-Flops (K)
CLB LUTs (K)
Max. Distributed RAM (Mb)
EdMemory Total Block RAM (Mb)
2 UltraRAM (Mb)
g3 Clocking Clock Management Tiles (CMTs)
3
2 . 2
a Video Codec Unit (VCU)
= PCl Express® Gen 3x16
g Besatadiy 150G Interlaken
g 100G Ethernet MAC/PCS w/RS-FEC
&

I Transceivers

Speed Grades

System Logic Cells (K)

AMS - System Monitor

GTH 16.3Gb/s Transceivers
GTY 32.75Gb/s Transceivers
Extended™

192 256 504

176 234 461
88 117 230
2.6 3.5 6.2
a5 5.1 11.0
13.5 18.0 27.0
4 4 g
728 1,248 1,728
1 1 1
2 2 2
1 1 1
16 16 24

12203

1112

1-3 EV 5884

F ) EV RIFEAL AR 2 VIR ABS, AR T LA 1.5GHz, SERhrfa e A H
%, WA 1.2GHz £4, ps Hiffl s @# 14 USB3.1, STAT3.0, DP, GEthernet,
PCle. 1245 H.Iulli FioRAUANE AT LUREA R s F, w5 R b i i1 T LI $%
4EV, B5EV, 7EV #EFTLUK, WIRFEZE 100Gbps 5 B0 1015 A mid 2 75 2k P
¥ 11EG LLEZ 17EG, 19EG X=A5 . B EG RINECKII KA 1E PL Siin T
VCU R, mTLAALEE H.264/H.265 Bl IFAR S 5 P64 .

1.4Vivado TFE5IZE

AR R TRE P AE U N BIZR Th ] DAE B, Ok R SCR AT AAE 28 =) A AT 1 Bk
RIE TR BARRIT RIS =54 N 4.

® 1 LHYIER

FS | XA

Pl

1 hello_world.rar

EB=EPFHEMEETRENA

N

gpio_mio.rar

TEE=EHPNA ps im LED KTHIER

A

3 llc_test.rar

EEIUE PS imRY 1IC AMBRLZRY(EH

A

4 uart_cycle.rar

ESENEDNMBETF AXI-Lite S5

pEL

) dma_loop.rar

EEREDLL AXI4 R&ERINE
S

6 bram_test.rar

SR =G AXI4-Lite MEFERN
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B9 Bs08e

1.5 FEMH

AT LB T A SRS, R0 A A TR, A0 192 2
SR R IE, A RBIN BB E VO TR. 1T MYIR MYS-ZUSEV fiff
T, EEWBA G TG, ERLMU A T,
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$E—E MYS-ZUSEV (EHES
2.1 (@SR

TN B—T MYS-ZUSEV TR LSRR | FrRifseE 2-1

& 2-1 B4 FEErmER
MY S-ZUSEV-32E4D-EDGE 3H Xilinx XCZUSEV-SFVC784 884 , iREZEH -2,
32E R/~ 32GEMMC , 4D 37~ 4G DDR 1Zfi, XCZUSEV-2SFVC7841 32%F 1.5GHz ( 2 K-
2) B9 APU J&EE , 600MHz ( §2K-2 ) B9 RPU IEE , 667MHz ( &2K-2 ) B9 GPU &E , LA
K Ei1X 2400Mbps B DDR4 &EE,
XCZUSEV-2SFV(C7841 BEEBLITEIR -

WIEEERSRETT (PS) -
SMIERZL) ¢ PO#% ARM Cortex-AS53 ZiZAMEEE SiX 1.5GHz
B =R AR © 1.5Ghz
APU : L1 Cache 32KB 1/ D &Mz, L2 Cache 1MB.
RPU : L1 Cache 32KB 1/ D &/MZ)

FR%ERE : 256KB
FAMZEQ : 45 LPDDR4 , DDR4 , DDR3, DDR3L LPDDR3 with ECC

HNERERSTZNE © 2x Quad-SPI , NAND
DMA &EiE : 8 (HF 4 1~PL £R)
HMZ -
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Processing System | e |
RPU ; prsnmmenee J
_E % APU I GPU :
e Ee { Mali-400 MP2 |
1: aic i: ‘ Y X v | ! I
£ = A = [ 1
& = 1 | o
Cortex-A53| |Cortex-A53 -Cartex-%s: »Conex-ASS: I I
—— - 32KBIID || 32KBIYD | 32KBID i 32KBID | | :
32 KB 1D 32 KB 1D 1 )} 1 ] I
128 KB TGM 128 KB TCM ¥ ¥ Uy vy i W‘ :
| scu L i
\d Y [ 1 MB L2
Low Power Domain Switeh 1 i
N sMMu/cel
256 KB | . : ¢—| PCleGen2 |
OCM x1, %2, or x4 e
‘_ 2 lsﬂ'rﬁ - -
REMI G v3Aa
<% ax1cE [T . | E
SGMI
7]
ULPI 51
-2 % USB 3.07 i - &
- i usean
NAND x8
ONF1 3.1
X | EE
ol 2x8D3.0/ ||= T [l v1.2x1, x2
|| emmca.5 X
Quad-SPI . e DisplayPon
118 x8 |t Central - viden and
= Switch o Audio Interface
o ——
et 4
2 x CAN Lt B
| a——]
2x12C |l ]
< 2 x UART
<— LPD-OMA FPD-DMA ——=|)( £ Programmable
GPIOs Logic
SYSMON | g,
A %
T 100G
- EI Interlaken Ethernet
Ccsu GFC -l
————
SHAS PMU QGJaE SJ;
AES-GCM Pracesso
RSA Y Yy YyYyy
VCu PCle
128 ke Raut | DDRC (DDR4/3/3L, LPDDR3/4) roace t— | et M Gona
|

2-2 MPSOC BEXEE]
SIEZE : PCle® Gen2 x4, 2x USB3.0, SATA 3.1, DisplayPort, 4x Tri-mode
Gigabit Ethernet,
WHEEO : 2xUSB 2.0, 2x SD/SDIO, 2x UART, 2x CAN 2.0B, 2x 12C, 2x SPI, 4x
32bGPIO,
A YRFRIZIEETT (PL)

R 2 PL imBiEER
AR ZUSEV

[/
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B Xilinx Kintex Ultrascale+t® FPGA
ARRBIEATT 256K
LUTs 117K
fih> 58 234K
Block RAM Distributed RAM 5.1Mb /
Block RAM 18.0Mb
DSP Slice 1248
AMS System Monitor 1

2.2 B4R

ATEENE Vivado2020.1 FIZEE | vivado2020.1 FIZEEERTFEIBRY vivado hRAS
vivado B MRANXBIFRRRA , FAMEFEBIAITIZTEEFERAH vivado 4R
A, LAFERIERA HRHR T2 GIRE.

P ARZLEE vivado AR ISE , XEBi—TNEHIRE !

BEE FPGA S HIFA 28nm BT Z | ISE BFRIMBECEABEE IR T Z RIS IR
MRS ERIE IR , FRLARRE T vivado BIITRI , BIA 2008 FFf54ERY ISE $5483T
WFMNFENT 28nm RFRIHMELAREERIGE | BEMERITA | BAHEKEERE
WER,

Vivado®DesignSuite E{ERE{FR Xilinx®UltraScale™#[] 7 &K7IZ84 |
Zynq®UltraScale+™MPSoC S&{4F] Zynq®-7000 SoC i&it , EERLFISCE R FAHIERA T IERR

BAEWMRE vivado IRAFEISHIIZF AR , B5EH2 [P EHT , HIRZ vivado FE4R
BLHAERL bitstream TEEPSHI—TEEAZINEA , AIeeRRBRERETIRINE 2L
MIEREE , BATsERREMINANBRERSE. ATIRFIRGHTIERA | EEEFAR
=,

EURFZRER vivado A BEHIINE B HIHRE , XNMNREREIHERRE S PC HHE
ESHTEHIEE AT SN , BARERARA vivado BUFRAIIRSHN , FMEZFMR
IR, BAWEFR— TR AR EE vivado , BFIREE.

2.2.1 Vivado B9 T&k

& Vivado TEFETE xilinxk B/7RuS LEMIKS | SeRGEME LR ™ m
—) BM4FFA——) Vivado Design Suit—) HEIRIMAYRA" #H1T . WERR
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v v
lockP! X & tAKATIE® B X of hao123

Vivado (BHFFEE) Vitis (SREFTHE) Vitis ARTFE Alveo 248 Petalinux = SIS
Version A BER NSRS,
20203
20202 2019.1
20201 2018
2019.2
SE 77k
CAE {ti7ssE 2018.2
2018.1
2017
2017.4
2017.3
=
2017.2 %
20171
2016

By using this website, | accept the use of cookies. Learn More:

ttpsijchi pport/download/index htmi/content/xiin/zh/dovrloadNav/vivado-design-tools/archive htr C 2 R 100
B O mzEwArESRSE € -~ O r + Bd G YRO G H ~ROGOTGLD B o By

2-3vivado TELSANMITT
AL ERIEMMRARIRSERE , TEGEE ALL OS installer Signaler-file download” , &
RLRBUEK , BRETERREE  —RESRNEE, ME TERRERLLRIR,
2.2.2 vivado &5

izzi%Zﬁu , 1%9&@%:%@’&1# !F%%Uxas 360 BHTF%%%ETMEF

_, ucrtbase dll

10:21 g79 KB
%] vecorlibi40.dll 0:21 387 KB
_, veruntime140.dll 10:21 86 KB
_| xsetup 0:21 3 KB
i; xsetup 10:50 439 KB

2-4 vivado TEEN R E RN EIEFE]
FH IR REmAD NEXT :
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§ Xilinx Unified 2020.1 Installer - Welcome

UNIFIED "o

Xilinx Installer

e are glad you ve chosen ¥ilinx as your platform development partner. This program can install the Xilinx
products including Vitis, Vivado Design Enviromment, Lab Edition, Bootgen, and Documentation Navigator.

Supperted operating systems for 2020.1 are: I
~ Windows 10 Professional and Enterprise versions 1808, 1903 and 1909: 64-hit
— Red Hat Enterprize Linux 7.4-7.7, and 8 1: 64-hit

- Cent0S Linux 7.4-7.7, and 8.1: 64-hit p
— SUSE Enterprise Linuwe 12.4: 64-hit 4
— Mmazon Linux 2 AL2 LTS: 64-hit

Ubuntu Linux 16.04.5, 16.04.6, 18.04.1, 18.04.2, 15.04.3 and 18.04.4 LTS: 64-bhit — Additional library installatic

L e i i e

wyour license admin that the correct version of the license server tools are installed and available, before
running the tools.

NWote: This installation program will not install cable drivers on Linux. This item will need to he installed
zeparately, with administrative privileges.

To reduce installation time, we recommend thet you dizsble any smti—virus software before comtinmng

& XILINX.

iyt O ORGSO T s Tor: | KL Srte i enervad | Preferences || Bk [ Wexts || cameal |
2-5 ERSME

=3 eFaiELE , #HEE , NEXT,

b 3¢

Accept License Agreements

Please read the following terms and conditions and indicate that you agree by checking the I Agree checkhoxes

"Xilinx Inec. End User License Agreement

By checking "I Agree” helow, or OTHERWISE ACCESSING, DOFNLOADING, INSTALLING or USING THE SOFTFARE, T AGREE on behalf of licenses
Fon Biad by e g wemeits ) WhE Gl mti be A b sk By el dek s hare.

| I Agree |

"TebTalk Terms And Conditions

to

Lol

By checking "I Agree” below, I also confirm that I have read Section 13 of the terms and conditions ahove concerning Weblalk and have
been afforded the opportunity to read the FebTalk FAQ posted at https://wws. xilime com/products/desisn—tools/rebtallk html T

i irand TAET ibTe ke Beble WoWTAE Taies 4b ihtai miikve einbet i Beetiia ol ety G e At el Tiews
disable WebTalk by uninstalling the Software or using the Software on a machine not connected to the intermet, If I fail to satisfy
the applicable criteria or if I fail to take the applicable steps to prevent such transmission of information, I agree to allow Xilinx
to collect the information described in Section 13(a) for the purpeses described in Section 13(b).

I Agree

[Third Party Software End User License Agreement

By checking "I Agree” below, or OTHERFISE ACCESSING, DOWNLOADING, INSTALLING or USING THE SOFTWARE, I AGREE on behalf of licensee

to
be bound by the agreement, which can he viewed by clicking here
I Agree
Copyright © 1986-2021 Xilinx, Ine. M1 rights reserved ¢ Back | | Wext ¥ | | Cancel |

Bl 2-6 RS
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FEIUE | BRBELRENTR B 2020.1 lRAEM SDK EEi3 Vitis #{4ET
B , FrLUKEE Vitis

Select Product to Imstall

Select a product to continue installation Tou will be sble to customize the content in the next page

Installs Vity 1 dded software and spplication acceleration development om Xilinx platforms. Vitis
installationlincludes Vivado Design Suite. .

() Vivade
Includes the full complemsnt of Vivado Design Suite tools for: design, including C—hased design with Vivade High—Level Synthesiz, b
implementation, verification snd deviee programming Complete devics support, eabls driver, and Tocument Navigster included ®

() On—Premises Install for Cloud Deployments

e e e LTy ) e

O BootlGen

Installs Bootgen for creating hootable images targeting Hilink SoC:z and FPGAs

(O Lah Edition

Tastills oty il HiTine Vivade Lok Btk on Thie siendeFane mroduct dncTades the Vovals Dartice Prosrmmer and ovady Tostn Analrzer
tools.

(O Hardware Server

Installs hardrare server end JTAG cable drivers for remote debugging

(O Documentation Navigator (Standslone)

Y1linx Documentation Wavigator (Docllav) provides mecess to Yilinwk technical documentation both on the Web and on the Desktop. This 1z a

standalone installation without Vivade Dlesign Suite

Copyright © 1986-2021 Yilinx, Inec. M1 rights reserved | < Back | [ Wext > | Cancel ]

& 2-7 LRSnE
FhE | EERLRFERFEURERRR | B
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i‘ Xilimx Unified nstaller - Select Destination Directory - O et |

Select Destination Directory

Choose installation options such as location and shorteuts.

rInstallation Options rSelect shortcut and file association options
T e A T S RN R

£ Create program group entries
|Xi1inx Design Tools I

;C:\Xilinx

[Installatien locatien(s) [ Create desktop shorteuts

C:\X1la Viti 020. 1 i S
Pl ] create file associstions ]

C:\Xilinx\Vivado\2020. 1 rApply shorteut & file association selections to

O Current user
C:\Xiline\Madel Compozer\2020. 1

@ ALl users |
"Disk Space Reguired

Download Size: birs
Disk Space Required: B3.04 GE
Final Disk Usage: 59.73 GB

Dizk Space Available: 15997 GE

0ongrm group entry, Xilinx Design Tools, already exists for 2020.1. Specify a different program group entry.

Copyright © 1986-2021 Yilinx, Ime. A1 rights reserved. ¢ Back Hext > Cancel ]

&l 2-8 LiRSNE-LRER

S/~ ¥ YES |
$’ The specified directory F\Xilinx does not exist. -~

2-9 TESME-BULTENHBER
FtL : B Install , TEFEE 45 o AA.

‘ 0 F:'\Xilinx does not exist, do you wamt to create [t?

O 1t tack 12 minutes to install files.

Final Processing.::
Install Cable Drivers (You MUST disconn...
——

QuickTakes

Cable Driver Installer 3 =

==
Please disconnect all Xilinx Platform Cable US or Evaluation Platform
JTAG cables from this system before continuing. | —

s o B
w’E 5

Take a Deep Dvainte Vivads Design Suite Featues
Using these Shon Video Tulorials

wwwe. ik camiidan

2-10 LESiE
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BI\L | TERMEERCRS

@1t ook 12 minutes to instsll files

Final Processing ..
Tnstall Cahle Drivers (Vou MIST discomn
—ee

] Windows &2 2 N -
I EREX MR RE? aSCALE®

™ BER: il P EEE AR
- & Thesycon Softwam Solutions GribH & Co. K

(58 sy scfvare

Solutions GmbH Co. K. BIEREHA
o SR ETER A B AR R, 2

Al Programmable
Hetsrcguneous MPSC

2-11 RAESHE
FND I TR

vstem Infarnation
r Host [nformation

WinPcap 4.13 Setup W e e e

| i Get My Full or Purchossd Certificare-Bosed License

part

an‘r_.ﬂp 413is uhc-ﬂd}r installed on this machine.,

K = o - E g, if
£ h Press Ok if you want to force the installation, or Cancel if you .:_ul._,,
want to abort the installation. oo,
Siratiom,
iclick o

| L = I B

Bl 2-12 L=SME
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L WinPcap 4.1.3 Setup

.. WinPcap 4.1.3 Setup

[ =

Welcome to the WinPcap 4.1.3
Setup Wizard

1

This Wizard will guide you through the entire WinPcap

installation,
For more information or support, please visit the WinPcap

home page.

htto:/fwww.winpcap.org

Cancel

2-13 ZESME
=y X

License Agreement
Please review the license terms before instaling WinPcap 4.1.3.

V) in?cc:p

Press Page Down to see the rest of the agreement,

Copyright (c) 1993 - 2005 NetGroup, Politecnico di Toring (Ttaly).
Copyright {c) 2005 - 2010 CACE Technologies, Davis {California).
Copyright (c) 2010 - 2013 Riverbed Technology, San Frandsco (California).
All rights reserved.

Redstribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1, Redistributions of source code must retain the above copyright notice, this list of

conditions and the following disdaimer.
2. Redistributions in binary form must reproduce the above copyright notice, this list of

1f you accept the terms of the agreement, dick T Agres to continue. You must accept the
agreement to install WinPcap 4.1 3.

<gack || ragee ||| cancel

2-14 ZEESAnE-%3= wincap
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.t WinPcap 4.1.3 Setup = | |-§':H

Installation options

| n i caP —'Iease review the following options before instaling WinPcap

<Bscc ||| Dsial )| [ cancel

2-15 LIRS ME-&% wincap
ot WinPcap 4.1.3 Setup > — | i

Completing the WinPcap 4.1.3
Setup Wizard

WinPcap 4. 1.3 has been install=d on your computer.,

Click Finish to dose this wizard

l Frish

2-16 ZRSME
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B+ BRSEH— L% MATLAB (B0 , BEiEXs#alll , 2%
AE |, ATLABITRE.
B+—  REEMNTD , LR license NED |, LEEYIE, E i

R,
Xilinx Software Install ﬂ

0' Installation completed successfully.
e

& 2-17 ZESnE-ZEE55hk
2.2.3 vivado license ;¥

I\ ERELEOIHEM X IE T license iF , EEHRFTFH
VivadolicenseManage , fEFHASEEI=HE |

m AOO LEsIgn 10015 OF UEVICES £U...

= Add Design Tools or Devices 20... SEER-ER
Add Design Tools or Devices 20...
Add Design Tools or Devices 20...
Add Design Tools or Devices 20...
Add Design Tools or Devices 20... ‘

DocMav

Manage Xilinx Licenses ﬂ

Microsoft Store

Manage Xilinx Licenses 2017.4
Manage Xilinx Licenses 2018.2
Manage Xilinx Licenses 2018.3 -
Manage Xilinx Licenses 2019.1

() IR
_@ Manage Xilinx Licenses 2019.2
B3l Manage Xilinx Licenses 2020.1
S_@ Manage Xilinx Licenses 2020.2 -
Maodel Composer and System G...
L] s

@ m SDx IDE 2018.3
() i SDx Terminal 20183 - 4
_REEE— ¢ - 0 B % |

[&] 2-18 Manage Xilinx License
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oM\

File Help

J £ XILINX
VIVADO License Manager

B
Get License T ‘“
Oa S View Licensze Status
i, Obtain License
Filter: [“]Hide Free Built—in Licenses

Py rrerer BT Certificate Based Licenszes:

£
'%Hmage Licenss Search Paths
p View License Status

4 Vier Systus Tnfurmation License Name Taals/IP Expiration Date Versiom Limit  Licemse Type Lacation #

(L) Vier Host Information AUTOESL,_CC [TP:Bought Permanent |2037.05 Wodelocked C:\Users\wilinlAp. .. [Un A
AUTOESL_FLOY [TP:Bought Permanent |2037. 05 Modelocked C:\Users\uilin\Ap... |Un
AUTOESL_OPT [TP:Bought Permanent 2037.05 Modelocked C:\Users\zilin\Ap... |Un
AUTOESL_SC TP:Bought P 2037.05 Modelocked C:\Users\zilin\hp... |Un
AUTOESL_XILTNX [TP:Bought Permanent 203705 Modelocked C:\Users\zilin\Ap... |Un
AccelDSP [TP:Bought Permanent 203705 Wodelocked C:\Users\nilin\Ap... |Un
Analyzer [TP:Bought Permanent 2037.05 Modelocked C:\Users\uilin\Ap... |Un
ChipScopePro_SIOTK [TP:Bought Permanent |2037 05 Modelocked C:\Users\zilin\hp... |Un
ChipscopePra IP:Bought P 2037.05 Modelocked C:\Users\zilin\hp... |Un
HLS [TP:Bought P 2037.05 Modelocked C:\Users\zilin\hp... |Un
HLS_Symthesis [TP:Bought Permanent 203705 Wodelocked C:\Users\nilin\Ap... |Un
TSE [TP:Bought Permanent 203705 Modelocked C:\Users\wilin\hp... |Un
ISTH [TP:Bought Permanent lecat. 05 Modelocked C:\Users\uilin\Ap... |Un
Inplementation IP:Bought P 2037.05 Modelocked C:\Users\zilin\hp... |Un
PartialReconfigur. .. [IP:Bought P 2037.05 Modelocked C:\Users\zilin\hp... |Un
Plankhead [TP:Bought Permanent 203705 Modelocked C:\Users\zilin\Ap... |Un
Rodin_Implementation [IP:Bought Permanent 203705 Wodelocked C:\Users\nilin\Ap... |Un
Rodin_Synthesi TP:Bought Permanent 2037.05 Modelocked C:\Users\uilin\Ap... |Un
Rodin_SystemBuilder |[IP:Bought Permanent |2037 05 Modelocked C:\Users\zilin\hp... |Un
SDE IP:Bought P 2037.05 Modelocked C:\Users\zilin\hp... |Un
Simulation [TP:Bought Permanent 203705 Modelocked C:\Users\zilin\Ap... |Un
Synthesis [TP:Bought Permanent 203705 Wodelocked C:\Users\nilin\Ap... |Un
SysGen [TP:Bought Permanent 203705 Modelocked C:\Users\wilin\hp... |Un
VIVADO_HLS [TP:Bought Permanent 2037.05 Modelocked C:\Users\uilin\Ap... |Un
VIVADO_HLS IP:Bought P |Eo37 05 Modelocked C:\Users\zilin\hp... |Un
Vivado [IP:Bought P !2037 05 Modelocked C:\Uzers\xilin\p... [Un
< >

Clear Cache | Refresh i

&) 2-19 2% license 5MH 1
% Load License , 2AfEHLE15%1%E Copy License...

&

B v

File Help

J £ XILINX
VIVADO License Manager

b

- Geg1 License Load License
) Set Proxy

Certificate Based Licenses

a Click the 'Copy License’ button to copy a certificate—based license ( lic file) into the

_“3;552 Tieenen WAFPDATA®\Kilinzlicense directory. Xilinx applications sutomatically detect valid, nodelacked licenses
L) Menage License Search Faths (#.1ic) residing in the BAPFDATA%\Milirslicenss dirsctory.

View Lieense Status

LIy

4 View System Information
L@ View Host Information

& 2-20 ZZ& license {H 2
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VEERAERZ AN vivado SERRSZRY Xilinx.lic

Vianag

File Help

RIREB=

Make Your IceaReal

MY

VIVADO?  Loree tenaser

& XILINX

4 Get License
¥ Set Proxy

4 Manaze Licenze
#|Manage Licenss Search Path:
View Licensze Status

5 [Certificste Based Licenses

Load License

¥ilinx ~

ew System Information
< (D) View Host Imformation

b A

2020.2
vitis2020_01
vivado_201802
vivado2018
wivado2019.2
vivado201901
xilinx vavido2017
linx_vavido2017.3
ZCU104
[7] licensesoxlic
| ] vivado_2014.4 license_2037.lic
E .3_license_2037.lic

Xilinclic
xlinx_ise_vivado.lic
|7} Xilinx10625G MACandPCS.lic

EfFaE (m
SEFZERIT)

Xilimx lie

[License £iles (x.Lic)

1
HEA

nto the
d node—locked licenses

A LARE View License State , JLAIBEIBEIEMIF T license,

Bl Vivade License Mar 202

File Help

2-21 L2 license /@ 3

VlVADO' License Manager

& XILINX

2-22 %% license /A 4

-23 -

4 8ot Hnemne View License Status

i ¥ Set Proxy

i+ I, Obtain License - . S

- 0, Losd Licsnse - ) Filter: []Hide Free Built—in Licenses

4 Manage Licence Certificate Based Licenzes:

8!
#|Manage License Search Paths

a License Name Taols/IP Expirstion Date [Version Limit [License Type  Locationm % of Seats

‘"@\15" Host Information IAUTOESL,_CC IP:Bought Permanent odelocked C:\Users\xilin\Ap lncounted A
AUTOESL,_FLOW IF:Bought Permanent odelocked C:\Users\xilin\p. .. [lncounted
AUTOESL,_OPT IP:Bought [Permament odelocked C:\Users\xilin\Ap. .. |Uncounted
AUTOESL,_SC IF:Bought Permanent odelocked C:\Users\xilin\p. .. [lncounted
AUTOESL,_XILTI IP:Bought [Permament odelocked C:\Users\xilin\Ap. .. |Uncounted
AccelDSP IP:Bought Permanent odelocked C:\Users\zilin\Ap. .. [Uncounted
hnalyzer TP Bought [Permanent odelocked IC: \Users\uilin\Ap. . . |Uncounted
ChipScopePra_SIOTK |IP:Bought Permanent odelocked C:\Users\xilin\p. .. [lncounted
ChipscopePra IP:Bought [Permanent odelocked IC: \Users\uilin\Ap. . . |Uncounted
HLS IP:Bought Permanent odelocked C:\Users\zilin\Ap. .. [Uncounted
HLS_Symthesi IP:Bought [Permanent odelocked C:\Users\xilin\Ap ncounted
IISE IP:Bought Permanent odelocked C:\Users\zilin\Ap. .. [Uncounted
TSTH IP:Bought [Permanent odelocked IC: \Users\uilin\Ap. . . |Uncounted
Implementation IP:Eought Permanent odelocked C:\Users'\zilin\Ap. .. [Uncounted
PartialReconfigur . |IP:Bought [Permanent odelocked lC: \Users\uilin\Ap. . . |Uncounted
Planthead IP:Bought Permanent odelocked C:\Users'milin\Ap. .. Uncounted
Rodin_Implementation]IP:Bought [Permanent odelocked lC: \Users\uilin\Ap. . . |Uncounted
Rodin_Synthesi IP:Eought Permanent odelocked C:\Users'\zilin\Ap. .. [Uncounted
Rodin SystemBuilder |IP:Bought [Permanent odelocked IC: \Users\xilin\Ap. . . |Uncounted
|SDK IP:Bought Permanent odelocked C:\Users'milin\Ap. .. Uncounted
Simulation IP:Bought [Permanent odelocked C:\Users\xilin\Ap ncounted
wnthesi IP:Eought Permanent odelocked C:\Users'\zilin\Ap. .. [Uncounted
ISysGen TP Bought [Permanent odelocked lC: \Users\xilin\Ap. . . |Uncounted
[VIVADO_HLS IP:Bought [Permanent odelocked C:\Users\xilin\ap. .. Incounted
VIVADO_HLS IP:Bought [Permament edelocked C:\Users\xilin\Ap. .. Uncounted
Vivado IP:Bought Permanent odelocked C:\Users\zilin\Ap. .. [Uncounted .,
P CEDR IR I > 1o am v A e o e

Clear Cache Refresh



MYS-ZUSEV FPGA 15S3F#f v2.0.3

MY iR *meEz
Make Your Idea Real

2.2.4 vivado HEE(IZE IP BYIERT license ¥}

EANIA—1NEETER 1P E1T2550h-EE |, aNERIK(IERZI 10G/25G Ethernet

Subsystem XA 1P, FAIJEECERIRTE | IP BPIRZSR IP :Design_Linking IP
License available

I

b}

el

1£ Vivado License

10G/25G Ethernet Subsystem (3.2)

" @ Documentation

IP Location

| Show disabled ports

Component Name ov_ethemet_0

Configuration ~ MAC Options | GT Selection and Configuration

General
Select Core Ethemet MAC+PCS/PMA 64-bit
Speed 10.3125G

Data Path Interface  AXI Stream

llj+ strer_ei

tx_reset D
t_preamiblein_DS5:0]
ot Joophack_n_0[20]
aplireset_in_0

txoutcksel_in_020]
rxoutelksel_in_0[2:0]
atwiz_reset_t_detapath_0
atwiz_reset_re_tiatapath 0
sys_reset

ot te o+ ||

axis_rx 0 +

et tx 0 4
stat_c 0 4
rxrecchout_0
tx_clk_out_0
rx_clk_out_0

ot _refclk_out
tpowergaod_out_D
user_rx_reset_0
stat_rx_status_0
user_be_reset 0
x_unfout_0
rx_preambleout_O[S5:0]

PCS/PMA Options

Base RIKR Standard

Include FEC Logic

User Interface

| Clause 74 (BASE-

Enable Preemption 802 1cm Feature

) BASE-R (8) BASE-KR

KR FEC)

Control and Statistics Interface

®) Control and Status Vectors

Include AXId-Lite

Hardware_Evaluation IP license available

v

v

Shared Logic
~
9
Num of Cores 1 v L
Clocking Asynchronaus {

Auto Negotiation/Link Training Logic

® None

Include ANILT Logic
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.4 Vivado License Manager 2020.1 — [m] *

o ; £ XILINX
VIVADO License Manager

4 Get License Vier License Status
2¥ Set Promy
-1, Obtain License 5 el e
ilter & Free Built—in Licenses
a ol Load License Certificate Based Licenses:
Manage License
#| Manage License Search Paths
Y Syiti T ERRtIeE License Hame Toals/TP Expiration Date Versiom Limit  License Type Lacation # of Seats
(@) Vies Host Informatien ezudegesl Teols Permansat Fodelocke: C:\Users\zilin\Ap. ~
- EETPEETT TP Hardware Evaluatiom 2021. 10 Fodelocke, C:\Usershxilin\Ap
en_gig eth mac v3 0 [IP Hardrare Evaluation 1.0 Hodelacke C:\Users\xilin\Ap.
en_gig eth mac_v4 0 |TF Hardrare Evaluation 1.0 Nadelacke C:\Users\xilin\Ap. .. [Ih
en_gig eth mac v5 0 |IP:Hardware Evaluation 1.0 Hodelocke C:\Usersxilin\Ap
en_gig eth mac v6 |IP Hardrare Evaluation 1.0 Hodelacke C:\Users\xilin\Ap.
en_gig et! IP:Hardware Evaluation 1.0 Hodelocke C:\Users'xilin\Ap
=n_gig eth s TP Hardrare Evaluation 1.0 Hodelacke C:\Users\xilin\Ap.
en_gig eth s TP Hardrare Evaluation 1.0 Nadelacke C:\Users\xilin\Ap. .. [Ih
_eth mac IP:Hardware Evaluation 2021. 10 Hodelocke C:\Usersxilin\Ap
xv_eth mac pes TP Hardrare Evaluation 2021. 10 Hodelacke C:\Users\xilin\Ap.
v mac_pe. rars_Evaluation 202110 Nadelacke C:\Uzers\xilin\Ap. . [Th
3 ten_gie et rare Evaluation ~act 22, Hodelacke C:\Users\zilin\Ap.
2 ten_gig eth s rare_Evaluation 08—0ct=2021 10 Nadelacke C:\Users\xilin\Ap. .. [Ih
ten_gig et rare_Evaluation 09-0ct—2021 10 Nadelacke C:\Usershxilin\Ap
ten_gig et rare Evaluation 08-0ct—2021 10 Hodelacke C:\Users\zilin\Ap.
ten_gig eth rare_Evaluation 08—0ct=2021 10 Nadelacke C:\Users\xilin\Ap. . [Th
ten_gig eth s rare Evaluation 08-0ct—2021 10 Hodelacke C:\Users\zilin\Ap.
ten_gig eth s rare_Evaluation 08—0ct=2021 10 Nadelacke C:\Users\xilin\Ap. .. [Ih
ten_gig eth mac v8 |IP:Hardware Evaluation 09-0ct—2021 10 Nadelacke C:\Usershxilin\Ap
=_eth mac TP Hardrare Evaluation 08-0ct—2021 2022.06 Hodelacke C:\Users\xilin\Ap.
mxv_eth _mac_pes TP Hardrare Evaluation 08—0ct=2021 2022, 06 Nadelacke C:\Users\xilin\Ap. . [Th
1 =xv_mac_pes TP Hardrare Evaluation 08-0et—2021 2022.06 Hodelacke C:\Users\xilin\Ap.
10_100_mb_eth mac TP Bought Fermanent Nadelacke C:\Users\xilin\Ap. .. [Ih
10_100_mb_eth mac IIP:Bought Permsnent Hodelocke C:\Usersxilin\Ap
|AUTOESL CC TP Bought Permanent Hodelacke C:\Users\xilin\Ap. N
>
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XILINX

Products  Supj

Ethemet Subsyster

10G/25G Ethernet Subsystem

Part Number:
EF-DI-25GEMAC-PROJ
EF-DI-25GEMAC-SITE
EF-DI-25GBASE-KR-PROJ*

*MAC sold separately

License: Core License Agreement

£ XILINX.
Overview Documentation

Product Description

ISERTXY

The Xilinx® LogiCORE™ IP 106/25G Ethernet solution provides a 10 Gigabit or 25 Gigabit per second (Gbps) Ethemet Media Access Controller integrated with a PCS/PMA in BASE-R/KR
modes or a standalone PCS/PMA in BASE-R/KR modes. The core is designed to work with the latest UltraScale™ and UltraScale+™ FPGAS.

The 25G Ethernet IP is designed to the new 25 Gb/s Ethemet Consortium standard and supports the demand of cloud data centers to enable lower cost and increased performance
solutions between the server and the top of rack switch and to increase the front panel density by two.

10G/25G IP Evaluation

8
|
£

l « 106/256 Ethenet MAC/PCS (25GEMAC) Evaluation

« 10G/256 Ethernet PCS/PMA with FEC/Auto-Negotiation (25GBASE-KR) Evaluation

2-2510G/25G Ethernet Subsystem IP FY\ERE
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Solutions Products Sup Xl Ll NX LiE
[ China vl
City* Postal Code
shen city 518001
Phone
18665937875

Job Function*

Developer - Hardware -

For more information about how we process your personal information, please see our privacy policy.

L]

XI LI NX Get to know us. News & Events Media & Community Product Support Partners & Investors

Company Overview News & Press Releases Video Portal Downloads & Licensing Xilinx Partners
Product updates, events, and Management Team Events Powered by Xilinx Documentation Partner Services
resources in your inbox Corporate Responsibiity Webinars Xilinx Blogs Knowledge Base Xilinx Ventures
Careers Corporate Briefing Center Community Forums Product Retum Investor Relations
SUBSCRIBE ContactUs Training Media Kits Authorized Distributors
University Program Contact Sales

2.26 3\ license ERSHFATINE

Product Licensing

Help
Create New Licenses Manage Licenses
Have a Voucher to Redeem? ? - Evaluation and No Charge Cores ?
.:_j XK K HXHHAHAX _Gl 2
n o= Search the Evaluation and No
Charge cores catalog and add
specific cores to table below
Create a New License File
Create a new license file by making your product selections from the table below. =
Certificate Based Licenses
Type License Available Status Subscription
End Date
F Certificate - Evaluation Node 11 Current 90 days
F Certificate - No Charge Mode 11 Current MNone
[F] Vivado Design Suite: 30 Certificats - Evaluation Mode 11 Current 30 days
onment, 60 Day Certificate - Evaluation Mode 11" Current 60 days
Certificate - Evaluation Mode 11 Current 30 days
Certificate - No Charge Mode 11 Current Mone
K Certificate - No Charge Mode 11 Current MNene
Blaze/All Programmal e De: ent Ki Certificate - No Charge Node 11 Current None
[F] Petalinux Tools Li Certificate - Evaluation Node 11 Current 365 days
[l Vivado HLS ation License Certificate - Evaluation Node 11 Current 30 days

Madn I C1~ Pt 4730 A
»

\NE ANPIAES Bt ot RAAATIAS SSEAEARARY Eeonleioblne e

Generate Node-Locked License

2-27Product Licensing TiH
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Create New Licenses Manage Licenses

Have a Voucher to Redeem? ? = Evaluation and No Charge Cares ?
HAHHXN-OCCIONNNXK

!enter voucher| hdd Evaluation and No Charge IP Cores...
Search: (10

Qanrch tho Bualiatian snd Ma

Product

Create a New Lici =l Category: Communication and Networking (11 Items)
10G/25G TSN 802.1CM Wireless, Evaluation License (Includes EF-DI-25GEM...  Communication and... Certifi...

Create a new licens
[ LegiCORE, 10 Gigabit Ethernet MAC, Evaluation License Communication and . Certifi._.
Certificate Based [ LogiCORE, 10 Gigabit Ethernet PCS/PMA, No Charge License Communication and... Certifi...
LogiCORE, 10G/25G Ethemet MAC/PCS (25GEMAC), Evaluation License Communication and... Cerifi...
— [] LegiCORE, 10G/25G Ethernat PCSIPMA with FEC/Auto-Negotiation (25GBAS . Communication and_..  Certifi..
P add o0 1% [[] LogiCORE, Aurera 8B/10B, No Charge License Cemmunication and... Certifi... 90 days -
ISE Embedded E"q [F] LogiCORE, Ethemet 1000BASE X / PCS/PMA or SGMII, No Charge Licanse Communication and___ Certifi__ fud
Vivado Design Suj [F] LogiCORE, USXGMII (10M/T00M/1GI2 5GI5G10G) MAC+ PCS, Evaluation Lic... Communication and... Certif.. i days
SIS Eaviniineg [[] UltraScale Integrated block for 100G Ethemet No Charge License Communication and... Certifi... « 0 dajs
1

|
SDAccel OpenCi_{]

Vivado Design 501 m None

ISE WebPACK Lict None

Xilinx MicroBlaze/All Programmable SoC Software Development Kit — Stand...  Cerificate - No Charge Node n Current None
Petal inux Tools License Certificate - Evaluation Node n Current 365 days

Vivado HLS Evaluafion License Certificate - Evaluation MNode 1

Generate Node-Locked License

& 2-28 & license

Create New Licenses Manage Licenses

Have a Voucher to Redeem? 7 o Evaluation and No Charge Cores 7
% 0000000 X0

n : ; : omm  Search the Evaluation and No
enter voucher code Charge cores catalog and add

specific cores to table below

Create a New License File

Create a new license file by making your product selections from the table below.

Certificate Based Licenses

Product Type License Available Status
Seats

[ Xilinx add-on for Matlab and Simulink, 30 Day Evaluation Certificate - Evaluation MNode nm Current S0 days &
[[] SE Embedded Edition License Certificate - No Charge Node m Current None
[F] Vivado Design Suite: 30-Day Evaluation License Certificate - Evaluation Node " Current 30 days
[} SDSoC Environment, 60 Day Evaluation License Certificate - Evaluation Node " Current 60 days
[F] SDAccel OpenCL Develapment Environment: 30 Day Node Locked Evaluati... Certificate - Evaluation Nede A Current 30 days
[F] Vivado Design Suite: HL WebPACK 2015 and Earlier License Certificate - Mo Charge Node n Current None
[ SE WebPACK License Ceriificate - Mo Charge Node 1" Current None
[T Kilinx MicroBlaze/All Programmable SoC Software Development Kit— Stand...  Certificate - No Charge MNode n Current None
[ PetaLinux Tools License Certificate - Evaluation Mode 11 Current 365 days
] Vivado HLS Evaluation License Certificate - Evaluation Mode 1 Current 30 days

LoinAnc UAARER B MASnRC MECCIAA L amn e T

=

b

Generate Node-Locked License

& 2-29 45 license
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Generate Node License

Fields marked with an astensk * are required

J PRODUCT SELECTION

Product
Selections

Subscription Requested
End Date Seats

¥ LogiCORE. 10G/25G Ethem Evaluation

1
2 SYSTEM INFORMATION
License .-Nor:ie
. Add a host... |

Edit'Delete a host...
W DESKTOP-BP841CE - Windows 64-bit - Ethernet - 1C697ASSEBFI

3 COMMENTS

Comments

Bgi2iiigiiimA

3_

2-30 EESHK MAC Hlt4ERE license
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Product S

Generate Node License

4REVIEW LICENSE REQUEST

elections
Product

LogiCORE, 10G/25G Ethernet MAC/PCS (25GE. ..

System Information

MYiR

License

Host ID

MNode
1C697TALSGE6BF3

w Lice nse%
foucher to Rede:
K X=X XX XK XD

wicher code

v License H

license file b

ased Licens

n for Matlab and
led Edition Licer
gn Suite: 30-Day
ironment. 50 Dal
enCL Developm
gn Suite: HL We
ZK License

Slaze/All Prograr

sols License

Evaluation Lices

P | Ve

KiREB=

Make Vour Tdea Real

Note: WebTalk is always enabled for WebPACK users. WebTalk ignores user and install

preference when a bitstream is generated using the WebPACK license. If a design is using a
device contained in WebPACK and a WebPACK license is available, the WebPACK license will !
always be used. To get additional information on WebTalk, go to www xilinx comiwebtallk. ]

Cancel

& 2-31 45 license HHARE

g TR G S TN T O O S B

e = “BoovnseT
| the parties with respect to the Licensed Matenals, and supersedes all prior or contempeoraneous

| discussions, representations, arrangements, understandings or agreements, written or oral, regarding
the subject matter hereof. Mo additional terms or modifications proposed by Licensee shall be binding

| on Xilinx unless expressly agreed to in writing and signed by Xilinx.

110.10 Interpretation. By dicking to "accept” or "agree” to this Agreement, Licensee acknowiedges

| and agrees that it has read and understood this Agreement, has had an opportunity to discuss this

| Agreement with its legal and other advisors, and agrees to be bound by the terms and conditions of this
| Agreement. This Agreement shall be interpreted fairly in accordance with its terms and without any

| strict construction in favor of or against either party.

| XILINX CONFIDENTIAL
2014.06

| EXHIBIT A - PRODUCT EXHIBIT

| Licensed Materials:

| ¥ilinx Part Mumber: 0452276
| Product Name/Description: LogiCORE, 10G/25G Ethemet MAC/PCS (25GEMAC)

g

@

Status

LA PAE, il s RAACITMD FYE O ERARAAY Eii b ati e f e

Wi
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Search Now

Subscription
End Date

90 days =
Mene

30 days

50 days

30 days

Mone

None

MNone

365 days

30 days
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Congratulations

Your new license file has been successfully generated and e-mailed tu-qq.tom.
You can also view the license file under the Manage Licenses tab.

Please add this sender (xilinx.notification@entitlenow.com) to your address book.

License File Details
MNode License

Host 1D:

Products
LogiCORE, 10G/25G Ethernet MAC/PCS (25GEMAC), Evaluation License (Evaluation):

2-33 k¥ license Z[SHIERTH
Btk A1E , AT ERRAORFFEWIEIXTRIAY Xilinx.lic
& B )

S

¥ilinx.lic
Bos FE ME -

2-34 HEFEUIZR license HYBH4:
BIEIRY Xilinx.lic TE Tk , SAREFNEIT Vivado License manager ;¥
License ( EEE 2.2.3 THIR(E ) , WIE
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% Vivade License Manager 2020.1
Fle Help

VIVADO!  Loree voncger

4 Get License
& Set Proxy
1, Obtain License

B Toad License
4 Manage License
)

# Manage License Search Paths

4 Vier System Information

View Host Information

- ] X ]
& XILINX
View License Status
Filter Hide Free Built—in Licenses
Certificate Based Licenses:
Licenze Hame Tools/IP Expiration Date Version Limit License Type Location # of Seats
mezudegesl Tools Modelocked C:\Users\xilin\Ap. .. |Uncounted a
tes e ethmag TP Hardvare Evaluation Nadelacked C:\Users\xilin\Ap. .. |[Tncounted
ten_gig eth mac ¥3_0|TP Hardware Evaluation Fodelocked C:\Users\xilin\Ap. . . |Uncounted
ten_gig eth mac_v4 0 |IP: Hardware Evalustion Fedelocked C:\Users\xilin\Ap. .. |Uncounted
ten_gig eth mac v5_0 |TP: Hardware Evaluation Wodelocked C:\Users\xilin\Ap. . |Uncounted
ten_gig eth mac v6 |IP. Hardware Evalustion Fedelocked C:\Users\xilin\Ap. . |Uncounted
ten_gig eth mac_: IP:Hardware_Evaluation Fodelocked C:\Users\xilin\Ap. .. |Uncounted
ten_gig eth mac vB |TP:Hardware Evaluation Wodelocked C:\Users\xilin\Ap. . . |Uncounted
ten_gig eth mac v9 |IP Hardware Evalustion Fedelocked C:\Users\xilin\Ap. .. |Uncounted
x_eth mac IP:Hardware_Evaluation Fodelocked C:\Users\xilin\Ap. .. |Uncounted
xxv_eth mae_pes IP:Hardware_Evaluation Fodelocked C:\Users\xilin\Ap. . . |Uncounted
xv_mac_pes IP:Hardrare Evaluation Fedelocked C:\Users\xilin\Ap. .. |Uncounted
en_gig eth mac IP:Hardware_Evaluation 08—0ect—2021 Fodelocked C:\Users\xilin\Ap. .. |Uncounted
en_giz eth mae v3_0 |IF Hardrare Eveluation 09-02t—2021 10 Hodelocked C:\Users\xilin\Ap. .. [Uncounted
en_giz eth mac_vé 0 |IF.Hardrare_Evaluation 09-0et—2021 1.0 Hedelocked C:\Users\xilin\Ap. .. [Uncounted
en_gig eth_mac_v5_0 TP Hardrare_Evaluation 08—0ct—2021 10 Nodelocked C:\Users\xilin\Ap. .. |Tncounted
en_giz eth mae v6 |IF Hardrare Eveluation 09-02t—2021 1.0 Hodelocked C:\Users\xilin\Ap. .. [Uncounted
en_sig eth_mac w7 |IP.Hardrare Evaluation 08-0ct—2021 10 Nodelocked C:\Users\xilin\Ap. .. |Uncounted
en_gig eth mac v8 |TP Hardrare_Evaluation 08—0ct—2021 10 Nodelocked C:\Users\zilin\Ap. .. |Tncounted
en_gig eth mac v9 |IF Hardrare Evsluation 09-0ct—2021 1.0 Hodelocked C:\Users\xilin\Ap. .. [Uncounted
_eth mac TP Hardrare_Evaluation 08-0ct—2021 2022.06 Nodelocked C:\Users\xilin\Ap. .. |Uncounted
sxv_eth_mac_pos [TP: Hardware_Eveluation 09-0ct—2021 202206 Fodelocked C:\Users\xilin\Ap. .. [Tncounted
¢ mac p 1P Hardrare Evaluation 09-0ct—2021 2022, 06 Fedelocked C:\Users\xilin\Ap. .. |Uncounted
10_100_mb_eth mac IP:Bought Fermanent 1.0 Fedelocked C:\Users\xilin\Ap. .. |Uncounted
10_100_mb_eth mac  [IP:Bought Permanent 2025. 01 Nodelocked C:\Users\xilin\Ap. .. [Tncounted
AUTQESL_CC IF:Bought Fermsnent 2037. 05 Fedelocked C:\Users\xilin\Ap. . |Uncounted v
>
Clear Cache Refresh

Zlt , JIRAT IP K

10G/25G Ethernet Subsystem (3.2)

2-35 % license Z[EHRE

F% Y Hardware_Evaluation IP License available

@ Documentation IP Location
J
| | Snowdisabled ports Component Name nw._ethemst_0 ‘
9
1 Configuration  MAC Options | GT Selection and Configuration | Shared Logic
4 ~
| General r
1 Select Core Ethernet MAC+PCSPMABA-bL  + Runtime § r
4 =
4 Speed 1031256 ~ Num of Cores 1 v L
1 Data Path Interface | AXI Stream v Clacking Asynchronous |
1 l|+ ot_rer c
| Ilj+ ot ane ]l [_) Enable Preemption 802.1cm Feature
4 axis b0 = L
o s 0 45
| llj+ ctitx 0 e
X I+ etreo st 4] PCSIPMA Options
il stat, o
| rx_core_ck_0 Lt
i txoutckeel_in_0[2:0] "X'E':Eku:-s r Base RIKR Standard
i ok ot 0 =
rxautelksel_in_0[2:0] i
3 grwiz_reset_t_detapath_0 ;’;fi = ) BASER (8) BASE-KR
gtwiz_reset_rx_datapath_0 Sl
. gtpowergood_out 0 b
:V;ﬁs user_rx_reset 0 = o .
= il Include FEC Logic Auto Negotiation/Link Training Logic
rx_res
el b reset 0 user i resel. 0 1= [T Clause 74 (BASE-KR FEC)
el L 7 tx unfout 0 = None
1 tx_preamblein_0[55:0]
{ rx_preambleout_0[550] = A L
| ot Joophack_in_0[20] Sauee = Include ANILT Logic
1 alreset_in_D
b
| user Interface
1
| Controland Statistics Interface
| ®) Control and Status Vectors
| Include AXi4-Lite
| v

Hardware_Evaluation IP license available
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2.2.5 modelsim Tz

modelsim se 2019 2—FKFE }?Hﬁzﬁiﬂq:ﬂ]Ab*ﬂ'ﬁ%ﬁ%ﬁtﬂi@ﬁuEﬂl\_u&ﬁﬁﬂﬁﬂ"]?—%ﬁ Hﬁ
A HDL ESHER , FEIEIIREMENNTE. 2019 FiikfREteETEARS
HUSGIETNEE , EEFRR ZRINE ; 57 F*Etﬂ%ﬁﬁzﬁ FEIEREERR 10 3 T—FE.
FRFRREIEEEX , FiEEOHSETAEMEOFEshER G, LU Structure B
ARt XS B8 Source , Signals , Process §[] Variables &1, SALIEAS
FRFINRRIIEIR Mg , EFmIFNENRIL , FrE B RER(FE eI IUREMA | &
HIETL AR EEE(T , 2 FPGA/ASIC g ENSE(AE .

Modelsim & Mentor Graphics Corporation AFRMAETR , XETFEGET LA
eetop PIULTREIFERN AYZLEEE |, B & Mentor Graphics NEI BRI &,

1\%EH#?%@E%@,%ﬁﬁ%ﬁﬁ(%Tﬁﬁ)o

1 e EREE LT %‘T’Eﬂﬁﬁ . - E=iin =
B g === K 5 X _I v BaF B
e e, 2] FrREATL | ST - e SEEEGH
EEmE S5 =k BAE EHE e Ems HE = o R
=5H & = it & AEEE B
iR 2L FE I =
&« - > [HEBRE > DATA1 (D:) » user » downloads : modelsim2012
=t B o
# BuEAE
= =E . maodelsim crack
& T B8 modelsim crack 80
il . 3] modelsim se 201 .. 47 445
& o= 4 ﬁ modelsim-win64-2019.2-se 8367 B
= B3 ¢ S sk
AX7101_2019 1
- DATAT (D)
FZ5
BEEERE
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2 RENEIETT exe 3‘(1’—?9%%%? HITEG RS | BHAE [ HEALER
SRHE , /R F—SHRELE.
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|53 Mentor Graphics =2 _ X

Menior: Welcome to ModelSim SE-64 2019.2

& Seemerin uminers

This program will install Modelsim-64 on your computer.

dcdeancad S tation dad Dabtigging It is strongly recommended that you exit all Windows programs
before running this Setup program.

1608914331 MEI'IIDI' Click Cancel to quit Setup and then close any programs you have
AU running. Click Next to continue with the Setup program.

WARNING: This program is protected by copyright laws and
international treaties.

Unauthorized reproduction or distribution of this program, or
any portion of it, may result in severe civil and criminal
penalities, and will be prosecuted to the maximum extent
possible under law.

T—2 || B

[&] 2-38 modelsim &3
3, R TEERRER , REXSAENER , BaiRREAIRE TS
=RRPA],

3 (@) Mentor Graphics 222 - ModelSim SE-64 2019.2 — | ¥

259 =Eopivin ot

g e

C\modeltechf4_2019 2 l:J ) B

| &mE | | T—2k

& 2-39 modelsim ZAEIRIR
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4, EEHEXIFA AR

2 (@ Mentor Graphics 2% - ModelSim SE-64 2019.2 — O 4

i

- End-User License Agreement i

3 5 "7
E The latest version of the End-User License Agreement 1

g is available on-line at; www.mentor.comieula :j:]’E]'_l

IMPORTANT INFORMATION

USE OF ALL SOFTWARE |5 SUBJECT TO LICENSE

RESTRICTIONS. CAREFULLY READ THIS LICENSE AGREEMENT
BEFORE USING THE PRODUCTS. USE OF SOFTWARE INDICATES
CUSTOMER'S COMPLETE AND UNCOMNDITIONAL ACCEPTANCE OF
THE TERMS AND CONDITIONS SET FORTH IN THIS

AGREEMENT. ANY ADDITIONAL OR DIFFERENT PURCHASE
ORDER TERMS AND COMDITIONS SHALL MOT APPLY.

END-USER LICENSE AGREEMENT ("Agreemint”)

This is a legal agreement concerning the use of
Software (as defined in Section 2) and hardware
(collectively "Products”) between the company
acquiring the Products ("Customer™), and the Mentor

Graphics entity thatissued the corresponding "
BIREE . RS EERAREEEERFCAR I EZPERAET MRESRETER" . K
AR - R R RS EEE T F R RS -

ARE

2-40 modelsim EEIF o] =8
5, BMHHANTRERS , [(EAERSE | TRIEFE—LNE , FEFR0e]

2 @@ Mentor Graphics =% - ModelSim SE-64 2019.2 — O >

WO EEEE W W

I AR AT 22 4= W G 4

] 8%

& 2-41 modelsim L3538
6 , AL RIERHBNTEO , /TS
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153 Mentor Graphics 225 = O X

Menbor: Modelsim Desktop Shortcut

A Semmens Binines

9 Would you like a shortcut to Modelsim placed on your desktop?

IEAEIETY i L A A : 11

A
2-42 modelsim =2 miRIEF
7, ERG— P TEBEREIRGANERE L | BFEE A ERER., 2= T

modelsim B9Z2E,

2.2.7modelsim BIE—IRE1THE

FIRBTHEXE DR E modelsim RFIFERMRINIEA , BAIISEXIRAGNT XA | LA
FRINETENEEEHE— " NEREIN L , JUMERTHGER. MEIETRE

“modelsim se 2019.2 BXHAARAR 64 fi.docx” . TERAVHERAH T EEMBAKA T EHE

7%

$5&4% : https://pan.baidu.com/s/1iEAiTedHfflunc14N-nXaA

HEEXES : hbem
HEZFILUBRRA LTRSS | SKEUEN A,

2.2.8 modelsim TiEEZLARIGE
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3IRETRESR , LINIEENIRIFTEN TIES 4k
Taossbar_w2_1_19
lata_fifo_w2_1_17F
latamowver_w5_1_20
ima_w7_1_19
iwidth_converter_v2_1_18
mc_w3_0_18
pc- w2 0 21 |

sthernet_buffer_ w2 _0_19

sthernetlite_v3_0_16 |project_test

ifo_mm_s_w4_1_15

——Project | ocation

ifo_mm_s_ w4 2 0

irewall_v1_0_6 ED: /modelsim work/project_test

Browse...

pio_w2 0_20
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@ #h B J Help & | \% |J Lyt ateaton
I tibrary
:V|Name |Type |Path
| gl work Library work.
| i;-m ahblite_axi_bridge_v3_0_13 Library D: Modelsimfmodeltecha4_2019. 2fvivado 2018, 3_lib/ahblite_axi_bridge_v3_0_13
| 1}m amm_axi_bridge_v1 0_4 Library D:/Modelsim/modeltechs4_2019. 2fvivado2018.3_libfamm_axi_bridge_v1_0_4
| 1'~M ats_switch_v1_0_1 Library D:/Modelsim/modeltecha4_20139. 2fvivado2018.3_libfats_switch_v1 0_1
I3 m audio_docdk_recovery_v1_0 Library D: /Modelsim/modeltecha4_2019, 2fvivado 2018, 3_libfaudio_dock_recovery_vi_0
| i;-m audio_formatter_v1_0_0 Library D: Modelsim fmodeltecha4_2019. 2fvivado2018, 3_lib/audio_formatter_v1 0_0
| 1}m audio_tpg_v1 0.0 Library D:Modelsim/modeltechs4_2019. 2fvivado2018.3_libfaudio_tpg_v1_0_0
:1;~M av_pat_gen_v1 0_0 Library D:/Modelsim/modeltecha4_2019. 2fvivado2018.3_libfav_pat_gen_v1_0_0
I3 m axidstream_vip_v1_1_4 Library D: Modelsim/modeltecha4_2019. 2/vivado 2018, 3_lib/axidstream_vip_v1_1_4
| i-“m axidevideo_bridge_v1_0_10 Library D: Modelsim fmodeltecha4_2019. 2fvivado2018, 3_lib/axidsvideo_bridge_v1_0_10
| 1}m axi_ahblite_bridge_v3_0_15 Library D:Modelsim/modeltechs4_2019. 2fvivado2018.3_lib/axi_ahblite_bridge_vw3_0_15
IES M axi_amm_bridge_v1_0_8 Library D:/Modelsim/modeltecha4_2019. 2fvivado2018. 3_lib/axi_amm_bridge_v1_0_8
| 1;~m axi_apb_bridge_v3_0_14 Library D: /Modelsim/modeltecha4_2019, 2fvivado2018, 3_libfaxi_apb_bridge_v3_0_14
| i;-m axi_bram_ctrl_v4_0_14 Library D: Modelsim fmodeltecha4_2019. 2fvivado2018, 3_lib/axi_bram_ctrl_v4_0_14
| mﬂﬂ axi_bram_ctrl_v4_1 0 Library D:/Modelsim/modeltechs4_2019. 2fvivado2018.3_libfaxi_bram_ctrl_v4_1_0
= M axi_cdma_v4_1 18 Library D:/Modelsim/modeltecha4_2019. 2fvivado2018.3_lib/axi_cdma_v4_1_18
.1,~m axi_chip2chip_v5_0_4 Library D: /Modelsim/modeltecha4_2019, 2fvivado 2018, 3_libfaxi_chip2chip_v5_0_4
i-“m axi_dock_converter_v2_1_17 Library D: Modelsim fmodeltecha4_2019. 2 fvivado2018. 3_libfaxi_dock_converter_v2_1_17
._-‘M axi_crossbar_v2_1_19 Library D:/Modelsim/modeltechg4_2019. 2fvivado2018.3_lib/axi_crossbar_v2_1_19
| +~M axi_data_fifo_v2_1_17 Library D:/Modelsim/modeltecha4_2019. 2fvivado2018.3_lib/axi_data_fifo_v2_1 17
_-“m an datamover w5_1 20 Library D: /Modelsim/modeltecha4_2019. 2fvivado2018, 3_lib/axi_datamover_v5_1_20
Library D: Modelsim fmodeltecha4_2019. 2fvivado2018.3_lib/axi_dma_v7_1_19
Library D: Modelsim/modeltechg4_2019. 2fvivado2018. 3_lib/axi_dwidth_converter_v2_1_18
Library D:/Modelsim/modeltecha4_2019. 2fvivado2018.3_lib/axi_emc_v3_0_18
Library D: Modelsim/modeltecha4_2019, 2fvivado2018,3_lib/axi_epc_v2_0_21
Library D: [Modelsim fmodeltecha4_2019. 2fvivado2018. 3_lib/axi_ethernet_buffer_v2_0_19
Library D:/Modelsim/modeltechg4_2019. 2jvivado2018.3_lib/axi_ethernetlite_v3_0_16
Library D:/Modelsim/modeltecha4_2019. 2jvivado2018.3_lib/axi_fifo_mm_s_v4_1_15
Library D: /Modelsim/modeltecha4_2019, 2fvivado 2018, 3_lib/axi_fifo_mm_s_v4 2 0
Library D: [Modelsim fmodeltecha4_2019. 2 fvivado2018. 3_libfaxi_firewal_v1_0_6
Library D:/Modelsim/modeltechs4_2019. 2fvivado2018.3_libfaxi_gpio_v2_0_20
Library D:/Modelsim/modeltech&4_2019. 2fvivado2018. 3_lib/axi_hwicap_v3_0_22
Library D: Modelsim/modeltecha4_2019. 2/fvivado2018.3_lib/axi_ic_v2 0 21
ey D Modismncdelt= oy 015 iuado U183 Mo dnfrastnichins 143 200

2

# // Mentor Graphics Corporation and are privileged, confidential,

# // &nd exempt from disclosure under the Freedom of Information Act,
# // 5 U.5.C. Section 552. Furthermore, this information

# // 13 prohibited from disclosure under the Trade Secrets Act,

# // 18 U.5.C. Section 1905.

$# //

# Loading project awb_new
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‘lwurk Library work
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awb_design Module

f ] Recorocal
+4f, ahbiite_axi_bridge
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+ ﬂan _apb_bridge_v3, Delete

Create Wave

D modelsim_workAWE frtlfawb_design.v
D:/modelsim_wvork /AWE fawb_testbench. v
Dz /modelsim_wark /AWE friRedprocal, v
D:/Madelsimmodeltech&4_2019. 2/vivado2018. 3_lib/ahblite_axi_bridge_v3_0_13
D:Modelsim/modelteched_2019. 2fvivado2018. 3_libjamm_axi_bridge_vi_0_4
D:Modelsim/modeltecht4_2019,2/vivado2018.3_libjats_switch_v1 0_1

Dz Modetsim modeltechc_2019. 2 vivado20 18. 3_ibjaudio_dock_recovery_v1_0
D:Modelsimimodeltechad_2019. 2fvivado2018.3_libfaudio_formatter_v1 0 0
D:Modelsim/modelteché4_2019. 2/ vivado2018.3_libjaudio_tpg_v1 0 0
D:Madelsim modeltech&4_2019. 2 vivado20 18, 3_libjav_pat_gen_v1_0_0
D:Modelsim/modeltached_2019. 2fvivado2018.3_libjaxidstream_vip_v1_1 4
D:Modelsim/modeltech&4_2019.2/vivado2018.3_libjaxi4svideo_bridoe_v1 0 10
D: Modelsimjmodelteche4_2019. 2vivado2018. 3 _libjaxi_ahblite_bridge_v3_0_15
Dz Modelsim/modelteched_2019. 2fvivado2018. 3_libfaxi_smm_bridge_v1_0_8

+ Delete D: Modelsimimodelteched_2019.2fvivado2018.3_libjaxi_apb_bridge w3 0_14

£ ll axi_bram_ctrl_v4_( Cop CHI4C Dz Modelsim/modeltech4_2019. 2 vivado2018,3_libfaxi_bram_cirl_v4_0_14

+ man bram_ctrl_v4_1 ! D: Modelsim/modelteché4_2019. 2 fvivado 20 18. 3_libfaxi_bram_ctrl_w4_1_0

+ mdn cdma_v4_1_18 e D:Madelsim/modeltechd_2019.2fvivado2018.3_kblaxi_cdma v4 1 18

ol ﬂ axi_chip2chp_v5_0 D: Modelsim/modeltedh&4_2019. 2fvivado2018.3_ibfaxi_dw2dp_v5_0_4

a4} @xi_dock_convertel  propertes. .. Dz Modelsim/modeltechsd_2019. 2fvivado2018.3_libfaxi_dock_converter_v2_1_17
+ ‘1.5!1 crosshar v2 1 re THsrary D:Modelsim/modelteche4_2019. 2 vivado2018.3_libjaxi_crossbar w2 1 19

+ ﬂam data_fifo_w2_1_17 Library D:/Madelsimmodeltech&4_2019.2vivado2018.3_libjaxi_data_fifo_v2_1_17

T Ilan datamover v5_1_20 Library D:Modelsim/modelteche4_2019.2vivado2018.3_libjaxi_datamover v5_1_20

+ ‘ldn dma_v7 1_19 Library Dz Madelsim/modeltech4_2019. 2 vivado2018.3_libjaxi_dma_v7_1_19

+- ﬂ axi_dwsdth_converter_w2_1_18 Library Dz Modetsimmodeltedh&_2019. 2/vivado20 18. 3_libjaxi_dwidth_converter_v2_1_18
£ ﬂan emc_v3_0_18 Library D Modelsim/modeltechtd_2019, 2fvivado2018.3_libfaxi_emc_v3_0_18

+ ‘1 axi_epc w2 0_21 Library D:Modelsimfmodelteché4_2019.2/vivado2018.3_libjaxi_epc w2 0_21

+- lla)ﬂ ethernet_buffer_v2_0_19 Library Dz Modelsimmodelteché4_2015. 2 vivado2018. 3_lib/axi_ethemet_buffer_v2_0_19
24l a1_ethemetiit= v3_0_16 Library D:Modelsim/modeltache4_2019. 2fvivado2018.3_libjaxi_sthematite_v3_0_16

+ ﬂ &xi_fifo mm_s v4 1 15 Library D:Modelsimimodeltechisd 20192 vivado2018.3_libjaxi_fifo mm_s v4 1 15
+—Jl} 2x_fifo_mm_s_v4_2 0 Library D:Modelzim modelteché4_2019, 2 vivade2018.3_libfaxi_fifo_mm_s_v4 2 0
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2.3 §IRER

2.3.1 verilog i EAENEA

Verilog HDL 2— M HEIAES | LANAF U RIMASF R SE 4 RIESEF0T /987
ES AERNZIERIRE. BEFRAR , BLUFRRSFEERFATTAINEIETD
BE. Verilog HDL 1 VHDL 2HR F&ERITHMMEHEAES | 027 20 tH42 80 F4L
FEBFFAHRAY. BIEH Gateway Design Automation 238]) ( 1Z2y8)F 1989 FE4 Cadence
NEW ) FrA&., FEFh HDL 99 IEEE fufE. TEINE verilog FI—E 0] 4R SANERA
H

1, B&

Verilog (XTI LIFEER | EINEN RSB NIZIERENNINEES 78
EEEZE,

EVRNEESEY |, parameter DLY= 1 ; XEFEEN —NEE DLY , ZEETLABTHEI b 8
B, J\i##Hl 0B O, +#H$I d B D, +7Nitbl h 8¢ H 3R~ , BIg0, 8°500001111 F&7= 8 {2
(BRI "I HIEEEY |, 4'ha 3R 4 (MIRIEERTT7 SHBIEEEL

ECAN X% : assign a =8'b0000_1111; XERYTXIZLEN T HERIE,

Eban X8 Z : X RRBELTAHEIPRE | a=8bxxx0_11xx;]XEBFRRITE a[7:0]/Y
0,1,5,6,7bit (L2 NAEE , BHER , AXFHNERTEEERE—ER | BEER(]16E
MBI X MERIERER 0 FE 1WA FSRRE a PERELGTABER
S. N a=8bzzz0 112z, XEBFRINZE a[7:0]8Y 0,1,5.6,7bit fL2SEZ , BB NXHZER
NERBRUETAZFEIRE 83T , BRERIEEEZINEEREEX.

2, %8

ENEETEREPILASNTENE | verilog PRI ENERSFesNTE | b
N reg KB, FFES reg IRIERMNZERBEERMFSEE  X— N EERE wire KEITE, 18
— I EHRAVEIETWHIE | TLARKREFMEEUER . RAM , ROM FLUREEFERZEIR
DDR , SDRAM , FLASH &%, XLESHEBILATE verilog BIEAZPHIGHL , BARILITE
B, XBENE wire LUK reg,

Wire 258U :

wire IERIREAEITE |, A wire EX—1EE |, wire [7:0] a, EGEHNEREFREE—%
8bit IFEHIEL: , ETEEIMIRIEHETA  FEIEMINZITHASHIE. il assign a
=8’b0000_1111;XEFER a 7ZZE 8bit EEZFesiVmHin , MMERL FRYERE T
T, —BEEBRE 8°b0000_1111.7ELLANNE o §EEEZIZFesrYBIHIn , XEHFRHES 8bit
BIAIEE , METE verilog FIRBER assign 1B, HFAMIBLS a FINIEEEER 8bit FIFATLL,
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IES)Y o N

‘ - SR
) / R
0| g = cp®
Reg 8! :

XAME verilog FRRATFRRE | ERBTRERSTFHRIUEENNAEZE | TEA
VA E STERRTSLINSFRNEMNEE BN . EMBN | reg SJERIZERLL
FHERIFENEE | BB LSS FRaad et T8 | SEssTaIErLUR
B, BZF, verilog IBEPHISEFRERNRIDNIE always iIFRPHIT , XEBIHITA
% DAEGEERENNFZIERE | X TEHFS q , ERRIBEANFRE , GE
AELE , 9D fifk=z.

g~reg0

d[ >——1D
ck[>———FelRGk—{ > q

T'hOlgai R

module top(d, clk,

a

input d ;

input clk ;

output reg g ;
always @ (posedge clk)
begin

q<=d ;

end

endmodule

WALAERAESEEE | NEiRIRERS  BRESIRBIH , BT regMux , REE
FRFBER A EIBE,
MuxO

sel[1..0] | >—SEL[1"O] ouT

b DATA[3..0]
a
C
d

Mux
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module top(a, b, c, d, sel,
Mux) ;

input a ;

input b ;

input c ;

input d ;

input [1:0] sel ;

output reg Mux ;

always Q(sel or a or b or c or
d)

begin

case(sel)

2'b00 : Mux = a ;
2'b01 : Mux = b ;
2'b10 : Mux = ¢ ;
2'bll : Mux = d ;
endcase
end
endmodule
Ff#88 memory S8 .

A TRTLAGERT reg [15:0] a [1023:0;5REN—1NEUEIR , #iEE 1024 1, (REE
16bit, fEETLASEENLE RAM 1, 5F RAM &R , 7£ ASIC iRITHRILAEFILR ROM |,
FLASH &2 K77 ffER.

3, B8

EEMAEHE  BEANCER. BEREER. RAUEER. PAEER. XRz8/F. B
E8f7. S8R/, KMMsERFLIREREESR.

ERNEACEAEE - 10 . - B * R’/ BR % KR (KR)

&& BiES. || BE. | ZEF

BALDEERT

~ BUBR. & RS, | BAuEL ~ BuSE. ~~ ZEE

BAUIZHETRREEERN , GEUTILR
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& 5. ~& 58, | . ~| 833k ~ F8. ~~" FE

fian -

reg [3:0] a;

b=&a;// FT b=(((a[0] &a[l]) & a[2]) & a[3])
RRIZEFT

< INF. <= INFEETF. > KT, >= KFEET

BAEER | <<E%. >, A%

FHEEF  — FT ., = £ FT, — 2F, — 1=F
EFIEEM (=) S SRR MM ERIUZAIRS | AESIURIERA 11, A

RELURAESHERS , HESFWREEINEREAEE |

HEER (=—) | DUAESEHEESHOMAEHTHER |, MR ESWRTE 5,
HERARZ 1,

& 9.

EH=ERF
ZERT

HZEE/R - ()

ffUgn : {3{ab} } FETF{ {ab}, {ab}, {ab} } , BFETF{a b abab}.

BIEEFRILRBIANT
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e
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&

N Ao

I
&&

e

Syt

v

Rt Fe 5l

4, HHEZHE

HEPERRIMTREEEZIAEHNERTRANGS | BAESRN , B

B3R | AT R,

57:

7 verilog FLA“&"FRRIZAIS |, W c=a&b , BEERUT , £ aF1 b &fFTF | NERA

A1, RTL R-INE

BT :

module top(a, b,
c)

input a ;

input b ;

output c ;

assign c = a &b ;
endmodule

AUEIENE

al B -
b[ >
B it
a b C
0 0 0
0 1 0
1 0 0
1 1 1
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“timescale 1 ns/1l ns
module top tb()
reg a ;

reg b ;

wire c ;

initial

begin

a =20 ;

b=20;

forever

begin
#({Srandom}%100)

a = ~a ;

# ({Srandom}%100)

b = ~b ;

end

end

top

t0(.a(a), .b(b),.c(c)) ;
endmodule

(PELERNT

SNER a #1 b BYEERT 1, BIGNEX input [3:0] a, input [3:0]b , BRA a&b M
a5 b BINIRAARS. 40 a[01&b[0],a[1]&b[1],
HtthY ESBEXINRETLFE S,

Ebik=s

£ verilog RLAKTF>" , F'==", INF'<", KFFT">=", INFT'<= , FF
TN="FRR , UIKTER, W c=a>b FJrR a KT b, BBA cHIERN 1, FRA O,

BEEFRNT .
3. it
a k C
] ] ]
0 1 0
1 0 1
1 1 1]
RIBaTF :
module top(a, b, c) ;
input a ;
input b ;
output c ;
assign c = a >b ;
endmodule
RIS

17hO ciN = LessThanO
A[0] ouT
B[0]

- 45 -



KIREB=
MYS-ZUSEV FPGA 851 V2.0.3 MY IR kmE=

‘“timescale 1 ns/1
ns
module top tb()
reg a ;

reg b ;

wire c ;

initial

begin

a =20 ;

b=20;

forever

begin

# ({Srandom}%100)
a = ~a ;
#({Srandom}%100)
b = ~b ;

end

end

top

t0(.a(a), .b(b),.c
endmodule

EEEE S

ot
¥ oo
o bl

5 I F&iE
AEBEREREZENE SR RERRZIRE HRNEUR T SRR ZIRTEA |, 58
ERARET R, M FEEEEEINE EAMF R IR R A E HAMNEUR T 251
RINES  MEEEUATEREFEFIRE. TNEARGIFEEDT.
D fl%ss :
D R 2RERT SRR EFH A N IFGEEEYE | M ST A NG SHPIREER.
Verilog ##iA D fitA&2s
module top(d, clk,

q)

input d ;

input clk ;

output reg g ;

always @ (posedge clk)
begin

qg<=d;

end

endmodule

RTL ZE8ERE T -
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q~reg0
d >—D
clk[ >——F€K QfF—{ > q
ThoSeis

(PEABISANT -

“timescale 1 ns/1 ns
module top tb()

reg d ;

reg clk ;

wire g ;

initial

begin

d=0 ;

clk = 0 ;

forever

begin

#({Srandom}%100)

d = ~d ;

end

end

always #10 clk = ~clk ;
top
t0(.d(d),.clk(clk),.q(q))
endmodule

(PEEERIT , ATLAERAE 1 BIZIRT , dRIE O, W q RYEL 0 ; 11 BIZI d &
ETEN, BRI, B4 BNERETENW , BFF 1. FJLERIE t0-t1 ZER—P e
HHEHEAA , TEWMAGES d IEIETEMN ,  ERKRSTAERN , BHEaTFEII0EE
REFRYENITERSTIPRIBK GRS d AYE.

HWA RAM :

WO RAM 5 AEN O RAM FIfAX A RAM , (AN RAM 1BRUIES R IR7RY
I LABBH ISR SaEIE , R TIESEME. EXO RAM ERERHIZ , #iE% , 1
WA RENEFTIESERE. XENMEENO RAM

Verilog #iiAE O RAM :
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module top

(

input [7:0] data a, data b,
input [5:0] addr_a, addr b,
input wr a, wr b,

input rd a, rd b,

input clk,

output reg [7:0] g a, g b
)

reg [7:0] ram[63:0]; //declare ram
//Port A

always @ (posedge clk)
begin

if (wr a) //write
begin

ram[addr_a] <= data_a;
g_a <= data_a ;

end

if (rd a)

//read

g_a <= ram[addr_al;

end

//Port B

always @ (posedge clk)
begin

if (wr_b) //write

begin

ram[addr b] <= data b;

q b <= data b ;

end

if (rd _b)

//read

g b <= ram[addr b];

end

endmodule

RTL AR IR S TR E
“timescale 1 ns/1 ns
module top tb()
reg [7:0] data a, data b ;
reg [5:0] addr_a, addr b ;
reg wr_a, wr b ;
reg rd a, rd b ;
reg clk ;
wire [7:0] g a, g b ;
initial
begin
data_a
data b
addr_a
addr_b
wr _a =
wr b =
rd a
rd b =
clk = 0 ;
#100 wr_a
#100 rd b
end
always #10 clk = ~clk ;
always @ (posedge clk)

[
oo oo
~

o o o o |l
~

1
1
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begin
if (wr_a)

begin

data a <= data a + 1'bl ;
addr_a <= addr_a + 1'bl ;
end

else

begin

data a <= 0 ;

addr _a <= 0 ;

end

end

always @ (posedge clk)
begin

if (rd b)

begin

addr b <= addr b + 1'bl ;
end

else addr b <= 0 ;

end

top

t0(.data_a(data_a), .data b(data b),
.addr a(addr_a), .addr b(addr b
),

.wr_a(wr_a), .wr_b(wr b),
.rd a(rd a), .rd b(rd b),
.clk(clk),
.q_al(g_a), .9 b(g_ b)) ;
endmodule

FEE&R

" om0k 1 T 7 T O Wy Oy O
B frop ol 2 T R ST T OB 3R € YO L VW 000V LMD e D (1 R (1

BIRRS] :

BRI ( Finite-State Machine , FSM ) , X ABRIASENN , EFRAEH , 2
FRBERMASUREXLIRESZ BIREBIEE T ANEFEE, £EEEBNE
Fl. BENETENESE TRE FSM,  AXFTHIEETEHMIAIES Verilog HDL
ERRIRSHRE I RIE. RATEH] FPGA LAEFTUFIR =M At ARRED , ™
TEESHBTFHR , EARE EI’\J%%#%B%%FIEI’\J FrLAME St H STk E R A Rz EoThY
FPGA BERITHTRBITEINFHTERE. BHF , MBRIKSTIERBSRIA. &4
BRI E S B HEX %’éo

B BE%UMZEEEI%?‘a%iﬂiﬂilQHAEEE#AJEJZE’\JEE{#EBT“ BBES , ELRZS (RIS F=sEm
170 0 ESIRSFERAIEIRMAT ) RATREER—shBkEZ BRIER FAREM— MR
SEABF—ME , RERAPB—RSE E'Eé’?‘ [FRSMERNRTFEZNMNENE | IFEBRT
SRR,
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REHE P AZE: Mealy #A1 Moore 4. Moore ZLIRZAHLAIHI R 5 4 HDIREE 5%,
i Mealy ZURZS ML HE AR T SH0IRES, B2 W EEES], HHTa5IRE
Tk, HIRSHEWEE THE:

BT ) Pt
&N |gmses | R & Rtk o fia]
ZHF clichi A

I PP fE Sclk

2-50 Mealy RSB

WS AREXN EEZEIN it PRSI —MEA T E. X MEHRIREE
N MNMEME ZEINF I NFEE" , XA ERSTIFERARZ OR8N |, 1S
Z . B EBEZEINFFI FRENEEEES BISHIA,

RZSHNBIFFP R R B EE.

F—MEE , NMASTENF. IR RIREENFmEEsESEINF . B
PABZATAAIERIRI RS . WIXEEIREATF | o8 MISHEA | ISEBFIE S . A
oA EBESINEE ;

FTMRE  SESTERBENHEXR , XUHHAESTRSEE | B
MRS RSB EESISRA. RMEERFERT , BBEESERRSTEER
FIRZEHIFEIBLRERIBR | TFEMEEZEIRFEE FRIEERKRIRT.

IWSHSEE N K ARIERRIRAE |, FIHEEISELL | ERMMEZ R TR B
FRRASHEET LS —L , RMmMEREINEENIEHEEEIRE  MENRETEHEE
Z1EIN. RAMARISEE 7 Z2RIVAS | i —YARAZEPRES. AT case IEGIRY
BREFEIENN default 537[A, XEJLARBMAIGRNZIN , B LABEIRRR , LAFBRE]
EIIAIRES. — RGBT 4RE 18 SRUEHISR SRR EIALL,

B &St AYEERRI T

IXELEAMN 2 Jo , ZEEENREEES 0.5 Ju. 1 oM. EEKEMNHE. &Hi
HESIFRERE—R—IRHRTT , A BT —RIER NS HEi— R H R SRS,
F—RELNEZRM. HE. KFHE | Fe8HAZFNEMNESZZIRE.

IZESHN TERSEBEN TR , 88 7ThA. BHESIKE.

HA, coin=1 fAFIZANT 0.5 JTHEM , coin=2 FIKANT | JTEM.

RS - 3 BRsX (IEE)
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(0) B , IRIERSHRINEIRERNSTIRB. FRREERESSEHRWE By
MR,

() EHBE—E , [FRZiE |, IEEWE | FESFRTRE.

Q) RSB , AEEE , HEWE  REISFPASHSRIEA | BE T
SHAPRES.

) RENHE=AC , HFEE , IFEEWE , FNRE Mealy BPREH , RIBEIFMRE
BRI | ERHES.

/7~ N\ coin=l : 5
| IDLE } » GETOS )

coin=2

coin=1 coin=2
sel1=1 sell=1

change=0|change=1

coin=1

coin=2
sell=1

change=0 -
(GET15 {GET10 )

coin=1

Verilog BY RTL #HiAI0 T :
module vending machine p3

(
input clk,
input rstn ,
input [1:0] coin , //01 for 0.5 jiao, 10 for 1 yuan
output [1:0] change ,
output sell //output the drink
);
//machine state decode
parameter IDLE =3'd0;
parameter GETO05 =3'dl;
parameter GETI0 =3'd2;
parameter GETI5 =3'd3;
//machine variable
reg [2:0] st next ;
reg [2:0] st cur;

//(1) state transfer
always @(posedge clk or negedge rstn) begin
if (!rstn) begin
st_cur <='b0;
end
else begin

-51 -



< iR E8
MYS-ZUSEV FPGA 853 vV2.0.3 HIYIR e oar i e

2]
=

st cur <=st next;
end
end
//(2) state switch, using block assignment for combination-logic
always @(*) begin //all case items need to be displayed completely
case(st_cur)
IDLE:
case (coin)
2'b01: st next = GETO0S5 ;
2'b10: st next = GET10 ;
default: st next=IDLE;
endcase
GETO0S:
case (coin)
2'b01: st next=GETI10 ;
2'b10: st next = GET15 ;
default: st next=GETOS ;
endcase
GETI10:
case (coin)
2'b01: st next=GETIS5 ;
2'b10: st next=IDLE ;
default: st next=GETI10;
endcase
GETIS:
case (coin)
2'b01,2'610:
st next=IDLE ;
default: st next=GETIS;
endcase
default: st next=IDLE ;
endcase
end
//(3) output logic, using non-block assignment
reg [1:0] change r;
reg sell r;
always @(posedge clk or negedge rstn) begin
if (!rstn) begin
change r <=2b0;
sell r <=1'b0;
end
else if ((st cur == GET15 && coin ==2'h1)
|| (st_cur == GET10 && coin ==2'd2)) begin

change r <=2'b0;
sell r <=1bl;
end
else if (st_cur == GET15 && coin == 2'h2) begin
change r <=2'bl;
sell r <=1bl;
end
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else begin
change r <=2'b0;
sell r <=1b0;
end
end
assign sell =sell r;
assign change =change r;
endmodule

Testbench RIHIIT. (FEIAREHNT 4 SR, SRIR
casel RIRLELHAN 4 A 5 FBFED ; case2 IR 1 7T - 5 £ - 1 STHORTIF ; cased
YRI5 - 1 7T - 5 AEURTRIRR ; cased RIRLELE 3 4 5 BRE— | THIHRTIR
.

“timescale 1ns/1ps
module test ;
reg clk;
reg rstn ;
reg [1:0] coin ;
wire [1:0]  change ;
wire sell ;
//clock generating
parameter CYCLE 200MHz=10;//
always begin
clk=0; #( CYCLE 200MHz/2) ;
clk=1;#CYCLE 200MHz/2) ;
end
//motivation generating
reg [9:0] buy oper ; //store state of the buy operation
initial begin

buy oper ='h0;
coin =2'h0 ;
rstn =1D0;
#8rstn =1D1;
@(negedge clk) ;
//case(1) 0.5 > 0.5 ->0.5->0.5
#16 ;
buy oper =10'b00 0101 0101 ;
repeat(5) begin
@(negedge clk) ;
coin =buy oper[1:0] ;
buy oper =buy oper>>2;
end
/Icase(2) 1 -=> 0.5 -> 1, taking change
#16 ;
buy oper =10'b00 0010 0110 ;
repeat(5) begin
@(negedge clk) ;
coin =buy oper[1:0] ;

buy oper =buy oper>>2;
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end
/lcase(3) 0.5 >1->0.5
#16 ;
buy oper =10'b00 0001 1001 ;
repeat(5) begin
@(negedge clk) ;
coin =buy oper[1:0] ;
buy oper =buy oper>>2;
end

//case(4) 0.5 -> 0.5 -> 0.5 -> 1, taking change

#16 ;
buy oper =10'b00 1001 0101 ;
repeat(5) begin
@(negedge clk) ;
coin =buy oper[1:0] ;
buy oper =buy oper>>2;
end
end
//(1) mealy state with 3-stage
vending machine p3 u mealy p3

(

.clk (clk),
Istn (rstn),
.coin (coin),
.change (change),
sell (sell)
);
//(2) mealy state with 2-stage
wire [1:0] change p2;
wire sell p2;

vending_machine p2 u_mealy p2
(

.clk (clk),
.Istn (rstn),
.coin (coin),
.change (change p2),
sell (sell_p2)
);
//(3) mealy state with 1-stage
wire [1:0] change pl ;
wire sell pl;

vending_machine pl u_mealy pl

(

.clk (clk),

.Istn (rstn),

.coin (coin),
.change (change pl),
sell (sell_pl));

//(4) mealy state with 1-stage
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wire [1:0] change moore ;
wire sell_ moore ;
vending_machine_moore u_moore p3
(

.clk (clk),

Istn (rstn),

.coin (coin),

.change (change moore),

.sell (sell_moore));

//simulation finish
always begin
#100;
if ($time >= 10000)  $finish ;
end
endmodule // test

(FRERNT:
FER , ARBENMFINSES sell FREERMTEFRIERAS  MARKRENE

HIES change HEPEEIRIBMIANEMZEHHIERNESKEES.

RIENE T HEGEELARNFEEFERIER , HhERISIEAER , B2
FRE  FEAKEERNER , TBTEZEA | 28%F | GFTRERTKE.

2.3.2 Verilog iBix52 I &E 3k

23] verilog AREIZBITSRILASENIRF} | (BERESES] verilog IEIEZ Bl 2250k xd
HFIBERRNZFS | URXHEIBFEXTESRRENFS.,

KFH—ENASBEBETNREREEN , IURNFBIERIIER , MARHIE
B, XRTFERGULRIES |, S8INER , &F , XERTHRIEFAENE | ALSEDN
verilog BUZ I ERIANT :

[1]\&S] FPGA 12

[21EE=5B% FPGA #18

BISREM. RNXLEDEE FPGAM]. ItRMZIAAZ HhRL, 2013.

[4]25F/E]. Verilog IFRFIZITHFE. 5 3 R[M]. dEREMEAAARZFHARE, 2013.

[SIEFH,, TR, KENS. FPGA RIHRITSEFIF AFEREM]. BF I HhRM, 2014,

KT AERERIET LAER xilink BB A XTI FREOTTIARLAISRAIER.
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2.3.3 W#iEEE DocNav BI{EH

Xilinx AISZAEE RS DocNav BESS R EIFERNSERZA | BIREUEFM. ERIES.
P, RIHE. SERITLURERP—LHBRRRAIRRTTIESE X | NMEN

N et

IWN=F=Fo
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DocNav HE%5 :

Tz |, A BB Catalog View #[] Design Hub View, Catalog View &
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NRMFRAFE | N Xilink A , ATRERANIE FPGA RITHEARIESEEEA
15 , BB{RAETLAM Design Hub Veiw FHIAHRFENE R, WNERITH DocNav , iREER
Design Hub View , AJL R FTELIBH1ERHE (£ LHMNE ) .

EE N EHRY System-Level Design Flow , Bl HI—MNEMRIREE , XMNAEER
T2 ETFEFNEENFENEEE , RECHSAIEXRESEENCRE—ET.
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® Vivado Design Hub: Timing Closure 8 Design Analysis
A
@ {a11 Rezules)
Match Requirements
O le or TOC Match
[] ALl Search Terms Found sk A
q <hopE AL
[ Exact Fhrase Found 3 LR f }
Next Steps

Select All Document Filters.
Search Xilinx Support

Pecument Filters i)

Product Types

Zyng UtraScale
UltraScale & UtraScale+
Zynq-7000

7 Series

Virtex-8

Virtex-5

Spartan-8

T CooRunner
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Search Docs: | timing constrains

RIREB=

Make Your IceaReal

[Isaarch Filters

Folder Hierarchy

(O) Show Resul
Ranking Filters
() Shew Best Results

@)
®
O iy
(5} {all Results}
Match Requirements

[ & ritle or T0C Match
[] a1l Search Terms Found
[] Exact Fhrase Found

j Next Steps

(® Show Results as Sorted List

s in Felder Hierarch

Timing Closure User Guide

Vivado Design Suite Tel Command Reference Guide

Vivado Design Hub: Timing Closure & Design Analysis

it > I Ak

L IE %A

Vivado Design Suite User Guide: Design Analysis and Closure Tethniques

Select All Document Filters.
| =Searchitim-Sopport

Decument Filters e
~ [] Product Types

~[] silicon Devices

[] wersal

[] Zyng UtraScale+

[] utraScale & UttraScale+

[ zyng-7o00

[ 7 Seres 2 LI 4 77 B2 A R P SR 00
[ Virtexs

[ wirtex-5

[] Spartan-8

[] cooRunner

~ ] Accelerator Cards

[] Alveo cards

v System-on-Modules
Kria

— )

Document Tray

=
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ERROETNNE , AIEXERERE.
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UGO45 - Vivado Design Suite Tutorial: Using Constraints -v 2020.1

UGBS - Vivado Design Suite User Guide: Using Tdl Scripting -v 2020.2
UGS03 - Vivado Design Suite User Guide: Using Constraints -v 20201
UGBYY - Vivado Design Suite User Guide: /O and Clock Planning -v 2020.1
UGE12 - Timing Closure User Guide -v 14.3

Recent Documents

UG89 - Vivado Design Suite User Guide: Using Tcl Scripting -v 2020.1

PG286 - Sensor Demosaic v1.0 Product Guide

PG044 - LogiCORE IP AX14-Stream to Video Out vA.0 Product Guide (AXI)

PGO16 - LogiCORE IP Video Timing Controller v6.2 Product Guide (AXI)

PG201 - Zyng UltraScale+ MPSoC Processing System v3.3 Product Guide

PGOBS - AX14-Stream Infrastructure IP Suite v1.1 Product Guide for Vivado Design Suite
PG278 - Video Frame Buffer Read v2.1 and Video Frame Buffer Write v2.1 Product Guide
XAPP1168 - Packaging Custom AX! IP for Vivado IP Integrator Application Note

PG260 - MIPI CSI-2 TX Transmitter Subsystem v2.2 Product Guide -v 2.2

PG260 - MIPI CS1-2 TX Transmitter Subsystem v2.1 Product Guide

UGY34 - AX14-Stream Video IP and System Design Guide (AX1)

GB35 - Vivado Design Suite Tel Command Reference Guide

- ] X
«
History g
Favorite ’

User Documents *
Xilinx Resources  »
Search Results *
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2.3.4 XDC 95k 34i5i%

XDC RIEHL

XDC A5 HBRIE xilinx Design constrains , IX2 vivado THNARIZITNE , 8
FEMPERLISRANAT FLURR. ASZHFHESHY ISE B9 UCF £95R3EET(. BIRIXBIETF XDC
BETFHRAE Synopsys IRIT£I5R SDC 18z , SDC ELRITHIERE 20 FAfE , MHE
BRI AR EE R THRAARIS,. XDC 5 UCF 2BRANEFRNXEIR , xR
AIXFIFEX TR,

MM LAE , XDC FL2IRITZISRAIFRAE Synopsys design constrains ( SDC )] xilinx
EEYMEARNAS, XBEH SDCZ (SDCLI RE ) ,

X+F XDC MASHHER BT ¢

1, XDC PERNERIESNE TCL iEEm <.

2, XDC 2f& Vivado Tel iR IR than S —FERRRRE.

3, XDC AENFIRRATIR RO EABRY Tel 45—,
EMTEiRitdEPES BN A AR RBA XDC i :

1, IZTAURAT LA 2 B — & 1 XDC S TR
ATHERFFHM XDC YR, BUT—FfAHALL

{5 read xdc W<

BERIIEIIBERIZIREZ — , XDC FREES set, list, expr AE Tel 45,

2, {#5FH unmanaged Tcl AR 295R

MATHAT Tel A , LITR(EE—BRDE]

{$H source ApS

{88 read xdc -unmanaged <

700 Tel (S EIMBRAREZ—.

{3 XDC LsRAIEMRER

RITREN TRIFRELHENER , LMERITERRR ERFEFER. FIERE
HREWFREPHETELSREM. Fla0 , YEBRARNRAESEILER (A /Ea8F0me
2% ) BlEMEA. HT Xilinx® Vivado® SEMIRIHAS (IDE) GZREFISLINELZR FIKa]
By, B nel@E HAIRT LR, SRR R IREANIRTT 2 FIER S H
X, 1SR SRR e K ER A SRR,

XDC w551\ :
YIIBELIRE I

Xilinx TARNERMIELIREE | ERELIRTBSLR.
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ERIMIEBLIEE © set property PAKAGE PIN "EJRS" [ get ports "im[%
]
EMIEEEAIER ¢ set property IOSTANDARD  “EBJE” [ get ports “im[OFFR" ]
25451
set_property IOSTANDARD LVCMOS33 [ get ports sys clk ]
set_property IOSTANDARD LVCMOS33 [ get ports {led [0 ] } ]
set_property IOSTANDARD LVCMOS33 [ get ports {led [ 1] } ]
set_property PACKAGE PIN U18 [ get ports sys clk ]
set_property PACKAGE PIN M14 [ get ports {led [0 ] }
] set property PACKAGE PIN M15 [ get ports {led [ 1] } ]
ET=
1) LEEENKNGEUR ;
2) isOBFREER | FER SRR | InOB R EAXEF,
EDESHR
EIBEDLR
EDESHUREEN | THER. a5,
1) HR /O Bank , VCCO =3.3V , HDMI $22J5R
set_property PACKAGE PIN N18 [ get ports TMDS clk p ]
set_property PACKAGE PIN V20 [ get ports {TMDS data p[0] } ]
set_property IOSTANDARD TMDS 33 [ get ports TMDS clk p ]
set_property IOSTANDARD TMDS 33 [ get ports {TMDS data p [ 0] } ]
2 ) HP /O Bank , VCCO = 1.8V , HDMI $##£J5R
set_property PACKAGE PIN N18 [ get ports TMDS clk p ]
set_property PACKAGE_PIN V20 [ get ports {TMDS data p[0] }
] set_property IOSTANDARD LVDS [ get ports TMDS clk p ]
set_property IOSTANDARD LVDS [ get ports {TMDS data p[0] } ]
pET=4
1) EXESAR , RLIR P EMIRIE , RFEBzNITE N ERIZIR , 278 P N EHIE0
ARLIKBIARA ;
2 ) ENESHEFERIE VCCO Bank BBEFHTHEMAILAE,
W RBREDESLIR
1) W88 MGTREFCLK RHP£ISREHINBLIER
set_property LOC "&EMIRS" [ get ports “imIBZFR" ]

-62-



MYS-ZUSEV FPGA $55F#f V2.0.3 MY 1R KBz

25451

set_property LOC G7 [ get ports Q2 CLKO GTREFCLK PAD N IN ]

set_property LOC G8 [ get ports Q2 CLKO GTREFCLK PAD P IN ]

2 ) W8S MGT BIEAIR

X3F GTXE2_CHANNEL BIELIR | —M75A=2 LRI 7 &5 FPGAs IWk=RES , TEEC
Bk =REcES s . Bal%ERk XDC &k , ARRZERNAERIE IR 82
M7IERBCHRS XDC AR , EVARVEZESRENRIEEESEMNRHTRE
2R, 250 - 3FTFE | RIUEERUREEXS GTXE2 CHANNEL 43R,

GTXEZ_COMMON
IBUFDS_GTEZ GTXE2 CHANNEL

> & I -
l) X0Y8 | j

RX
CPLL =

GTXE2 CHANNEL

— TX

X0Y9

RX
CPLL —&—1

GTXE2_CHANNEL

} ™

X0Y10 [

.—--——D7 B
CPLL ‘

GTXE2 CHANNEL

} ™
X0oY11 | [
Dﬁ CPLL | )_' o

UGEATE_c1_D6_ 070710

Figure 1-5: Four Channel Configuration (Reference Clock from the QPLL of
GTXE2_COMMON)

2-59 GTXEZ2_ChANNEL

W REEEMNELIR
set_property LOC " GTXE2 CHANNEL X*Y * " [ get cells “gtxe 2 f{LEEE" 1]
41
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B Set placement for gt0_gtx_wrapper I/GTXE2 CHANNEL ---—--
set_property LOC GTXE2_CHANNEL_X0Y8 [get_cells gtx_support_i/gtx_init_i/inst/gtx_i/gt0_gix_i/gtxe2_i]
#4---------- Set placement for gt1_gtx wrapper_i/GTXE2 CHANNEL ------

set_property LOC GTXE2 CHANNEL X0Y9 [get_cells gtx_support_i/gtx_init_i/inst/gtx_i/gtl_gtx i/gtxe2 i]
##---—--—--- Set placement for gi2_gtx_wrapper_i/GTXE2_ CHANNEL ---—--
set_property LOC GTXE2 CHANNEL_X0Y10 [get cells gtx_support_i/gtx_init_i/inst/gtx_i/gt2_gtx_i/gtxe2 il

2-60 BIRBITUCA=RAISIFILIZR
IR gtxe 2 PILERIZSIRE 3 fvr , IREERFMKIERIN TIZsCHlH TIEXL.

#a gbe_endes (ghe_exdes v) (9)

@ gb_support_| - gbr_support

[ set_property LOC GTXE2_CHANNEL_X0VS [get_cells gtx_support_i/gtx_init_i/inst/gtx_i/gt0_gtx_i gtxel_i]|

IL_XOY9 [get_cells gtx_s

set_property LOC GTXE2_CHANNEL _XOYil [get_cells gtx_support_i/gtx_ init_i/inst/gtx_i/gt3_gtx_i/gtxe? i)

2-61 BIRBITUCA=RAISIFILIZR

BIRFLYER :

R ELIREFE—T/INM D%

EBINEEIR (Input Path ) , {EERREIALER

1728551788 K1R ( Register-to-Register Path ) , {SEFAFEHBLIER

IR (Output Path ) , EFREIHHLISR

BEAHIFEIRIR ( Path specific exceptions ) , {FFEERIREZR. SEHREAR
EAZERYLYTR Input Constraint

Figure: Example of an input delay constraint on a port

clk_IBUF clk_BUFG kDD
ok | 0 [0

= &
IBUF BUFG —CE

din_IBUF _[R’
din[>> =2

IBUF FDRE

2-62 HINFERS 751
EINES din TERTH clk BY_EFHEHET17E8E FDO f3K. MIANIERLUSA 7 AT /S6h
BFIES din FEIRFEMANIRGLIRIIEZERER, HIEEMAERRAEFIR/IVELL
DRI TIR S/ IREFRT BIRCE. EFEEORE ( RAESERL. WG,
SEDGHEIEER ) 5, BURENTENSHILESE , LITESRIISEABALER
8. a0 :

set_input_delay -clock clk 3.4 [get ports din] -max
set_input_delay -clock clk 1.0 [get ports din] -min -add

F1F 2S5 FEELUR Register-to-Register Constraint
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SIS RN ERHYR | BSARNES EEEE
B J T TMEAYRT FER

B | AL EIEERNS S B ERE

TN ERIRAIRT SR R ERTR

DHTHRXRESTREEIRIRT R IRR

EISAERTRENTEMNER. B, FMEEEER

295 Output Constraint
B HATFFLIRAIRIEN RS RS T e S 7 2= EHIA0EEE.
KR HHLIEE System Synchronous Output Constraint
ZprRTBHNEERNENRR , £#RZESHHEOF , ERfEEEIER
ETFRE—THAY,
FIHERIEER

Figure: Example of an output delay constraint on a port

clk_IBUF  clk_BUFG ED-L
| 8]

I[~._0
IBUF BUFG —CE

dout_OBUF
o2 dout
OBUF

—R

FDRE

2-63 HHIERT I
BHES dout HEFES FD1 £ clk M EFHEAW | FrERETEESSHINDEER. £
ASEHIBERT , BIEIRIIHEE ck &R clk AEREIAR, HHIERAREA T 3/M4h
A timedout FHESRATHEIERIGZEIINGER, HEERHIERRANENR/IME
LUEREHTESARIFE, ISR EORE ( RRs0REL. WiakIst. SE0iniEuE

ER) 5, BRI SENSMERS T B R/ MR M HERE, FI40
set_output delay -clock clk 5.555 [get ports dout] -max
set_output delay -clock clk 0.905 [get ports dout] -min -add

2.3.5 TCL {BZRENR

Tcl £FR2 Tool command Language, BER—1METFHENGSIES | Bt
BEEEER , ZTEIFNER.

Tel BEERE—MERMES | MR RIEr S RESFTEEImIFFEL
&, B5HfM shell IE5—H , BEEXNEKEQIURRERIT,
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Tcl BUEREYEHR, X Tel Kk , BELEREUER G —Ff—FfH. Tcd BTE
B BRRIF U TENE | AR O erISEPRERsEE,

EREX

Ligit : tel R puts" KEFFRIENBEHIED

[i&%] : puts -nonewline -channelld -string

Tel BYRIHARS 2 puts” , BFFFERBMHENRERE channelld, EEZFRNAISZ[E

HISEIRIESEL.
puts hello
458 => hello

puts —nonewline "hello hello"
ZEB8=>hello hello

(BANRME—ERBTIRAINA , NERANE |SaEESTEEk

-nonewline JEINEIF puts Ak EIZEHATT,

IE . WG | SHEESHERRES MTBRE—NEETT , BEMEIIEEERIRY | X
EZFMEENE SIREE N |, AIEAERRE  MEENARESELESR, XTFRE
FiE5E5ILESMEEHE. mXERE(ERERE.

2MME : tel FEA“set’ KREFRENSE , MIEETEERE , BATE[ERIE
BN—Fh— /., ATEEWER , SHATERH—BAFTERFHETEE.

[1E}%] set varName [value]

set a Hello HENTE a HIRE =>Hello

puts $a HHETE(E =>Hello

seta “Hello world” #EEFMH{E =>Hello world

seta  “Hello world” => Test Tcl HmHTEE , WERAINS”
puts $a =>Hello world HaMHTEE , WIPEN S

puts a =>a HHFRFa”

setb $a =>Hello world

puts $b =>Hello world #5 a BYEIRZS b

3.5

(1):$

“S"FISEILS 1SR , ALSIRSEE. LEBARIY
Tel JERAHTIBER | JREN S AT HEEX.

set foo 00 =>00
set dollar foo =>foo

set x $$dollar =>$foo HREEER—IR |, 15“$dollar”’FA dollar BY{E ( foo ) 1L
B, HpSEFR setx {$foo} , KIiEFHIEEHE,
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set x {$foo}  =>$foo

set y $x =>$foo ; IR

(2) (]

RS (Tl E . RIS FKnIEiEX , amdiTRmG | IREISER,
setb[seta 5] #seta 5 ApSHIHHAVERIRLZS b =5

puts §b =>5

set ¢ [expr 5 * 10] HEFTIERMWES ¢ =50

(3): " F{}

W5 | SHEESHBE N RRRRR— N2, BE—FERRE. ) ARIER
{7
e ? —ARANRNIZE " WAVEHRIEEBT , M1 RAIBHRE IR wELL,

seta 123
=>123

puts "$a" #oBH=>123

puts {$a} HASEE=>%a

B2

TCLIESAHITINFZ : ood , B8 , BT

IESHAEER
X5 | SR SHERERSEH | ERARZUETREIFERETIETS 3 &

it

1. B%nA

2. HxEin

3. BEIET

SEUERRZES IS , AFFRFUREBRENTE | TERER I RAEE
EAVEIATIZ A,
DEBE=FEL T, WEISMNEES.
BN X BRI ERRIEA 3 E BRFRTAIEES.

2.4 FETS

RETEBENE T —LERRIFR , BFEEARIEA ( vivado F] modelsim ) ZZffE
FRRUESEI , HIBR T EATSEIIN—LERREE , FE TSN ESRIHIT T
B, RA—RAVAIRBMELIRI—R , MR THFEEBEARRBEEN  FELF
BB, BEEA—LENRENRE. RISFHESZ R FEXARS. Y
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NRRTIER | MRS NS EMBESFIE SO R EUEFMI—E1E | 75EsEN
WUi2 , [FENBEHEME—TEINRANER , BeKEBrIRATLIES=NERR.
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B=E WHFEeFEMicE

ZYNQ HNEBRMEBHE FPGA 1 ARM HIGHEES | XWNFRARRZEH TESHE
K. NAEFE | HIFE FPGA TREIFFIZME TEHD ThEE1E.

FPGA THEIMRAZRIE Vivado TAEFAREY | IREITFRBAHERHTAAR | BMEFRAR
EREEX M EM L ANRRER. MiFs L, ERTHEA#ER. MREREHFRAR
BICFERNSEIBEN T | JREFECRRSHENIEIESFES FPGA RIRNR , BEHELE
R RAER N ERESE IR | MNRARFES |, XERE , BiB3sieT. T
AHEIHIE | BMRFATIGE.

3.1 F—1IIEET

3.1.1 vivado TF2iE37

¥TFF vivado , FId5 Create Project Fii2 T2

VIVADO!

HLx Editions

Quick Start

Create Project »
Open Project >
Open Example Project >

Tasks

Manage IP >
Open Hardware Manager >
XHub Stores >

Learning Center

Deocumentation and Tuterials >
Quick Take Videos >
Release Notes Guide >

& 3-1 vivado BE15RE
=5 Next
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VlVADO [ Create a New Vivado Project

HLx Editions This wizard will guide you through the creation of a new project.

choose a default part

& XILIN

AMM.

To create a Vivado preject you will need to provide a name and a location for your project files. Next, you
will specify the type of flow you'll be working with. Finally, you will specify your project sources and

3-2 vivado B TFERME

WA TIERMREFIRE

=5 Next

4 New Project

Project Name

Enter a name for your project and specify a directory where the project data files will be stored.

Projectname:  helio_world

Project location |D IFZ5146]

|¥] Create project subdirectory

Projectwill be created at DJ/FZ5/4G/Mello_world

3-3 vivado RIfE TIE-AINTIA2RFRFERIR
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Project Type
Specify the type of project to create. ‘

» RTLProject
You will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis,
implementation, design planning and analysis

Do not specify sources at this time

Postsynthesis Project You will be able to add sources, view device resources, run design analysis, planning and
implementation.

10 Planning Project
Do not specify design sources. You will be able to view part/package resources

Imported Project
Create a Vivado project from a Synplify, XST or ISE Project File.

Example Project
Create a new Vivado project from a predefined template

3-4 vivado B2 TiE-{#FF RTL FFAA T

1XE2 Add Sources IR Add Constraints ESAEERINSE , BEiEm s Next Bid,

Add Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those files, to add to your project. Create a new
source file on disk and add it to your project. You can also add and create sources later.

+

a

Dire:

Add Files ‘ | Add Directories | | Create File

Target language:  Verilog W Simulator language:  Mixed v

3-5 vivado G T HMINBEFERSESE BT
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Add Constraints (optional)

Specify or create constraint files for physical and timing constraints. ‘

Use Add Fi

Cancel

3-6 vivado BlEE TIE- 7RI 4

1£ Default Part /A , EFESHEBIEN xczuSev-sfve784-1-i , SAIG T Next

¢  New Project *

Default Part

Choose a default Xilink part or board for your project ‘

Parts | Boards

Reset All Filters

Categary: | All ~ Package: sfuc784 w Temperature: | | w
Family: | Zyng UltraScale+ MPSoCs ~ Speed: | -1 ~ Static power: | All Remaining ~
Search: | C -
Part WO Pin Count  Available I0Bs  LUT Elements  FlipFlops Block RAMs  UltraRAMs  DS8Ps  Gb Transceivers  GTPEZ Transcei
- -~
xczuZeg-sfuc7B4-1-i 784 252 47232 94464 150 0 240 0 0
XCZU3cg-siveiB4-1- 784 252 70560 141120 216 o 360 0 0
XCzuldeg-sfc7B4-14 784 252 70560 141120 216 0 360 0 0
xczudcg-shc784-1- T84 252 a7a40 175680 128 48 728 4 0
xczudeg-sfvc7B84-1- 7a4 252 87840 175680 128 48 728 4 0
xczUdev-siveT84-14 784 252 87840 175680 128 48 728 4 0
xczufcg-sfvc784-1-i Ta4 252 117120 234240 144 64 1248 4 0
xczuSeg-sfuc7B4-1-i 784 252 117120 234240 144 64 1248 4 0
xczuSev-sive784-1- 784 252 117120 234240 144 64 1248 4 0 v
< »

3-7 vivado BlfE T2 15434
EIXA Summary REH , ATLGECIE TS/ MEEED , ARG , /=5 Finish,
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¢ New Project

ES
VI\/'A\DO’ New Project Summary
HLx Editions : 5
@ AnewRTL project named ‘helle_world' will be created.
Na source files or directories will be added. Use Add Sources to add them later.
No constraints files will be added. Use Add Sources to add them later
@ The default part and product family for the new project
Default Part: xczuSev-sfec784-14
Product Zyng UltraScale+
Family: Zyng UltraScale+ MPSoCs
Package: sfvc784
Speed Grade: -1
-
i; XI LI NX To create the project, click Finish
3-8 vivado GBI T2-48
-0 Vivado E-Zn
N
i 2,
&Rk vivado THE , BEAYM o
4" hello_world - [D:/FZ5/4G/hello_world/hello_worldxpr] - Vivado 2020.1 G - a8 x
Eile Edit Flow Tools Repos Window Layout View Help ui Ready
i~ b H o8 T == Default Layout v
PROJECT MANAGER - nelo_worc x
~ PROJECT MANAGER Sources POl rr— 20@x
# setings
alz|e|+ Overview | Dsnooara
Adasources
Design Sources ~
Langusge Tempites » & Gonciabis settings 6t
2 IpCatsog = Simulation Sources Projctname: nello_worig
—— Project location: DFZ5/4GMello_world
¥ IPINTEGRATOR > & Usily Sources: Product family: 2yng UiraScale+
Creste Bock Design Proectpart JCuseSATEA- 1
. Top module name: ot ez
: Targetianguage Veriog
e Simulator language: Mixed
S SR rarchy  Li Compie Order
Synthesis implementation
Run Simulaton e ————
status: Notstartes staus: Notstareas
v RTLANALYSIS L Messages: Noerrors or warnings Messages: No erors or warnings
s —— part xSy sheTBe Part e
stateoy Viado Symiesis Defauts Statoy Vivado Implemsniation Defauts
npe— Report Srategy: Vo Symnesis Defaut Repors Vhado impiemer
ncrementalsynnesis:  tlone Incrementalimplementston:  Hore
P Run Synthesis.
" QR Sy DRl BRE—ISUESRE DRC Vioations Timing
~ WPLENENTATION Run mplementaton to see DR resul Run mplementaon to s tming resus
¥ Runimplementation .
Vassages | Log | Reports | DesignRuns 2 _oo
~ PROGRA AND DEBUG a|z|e %
4 Gensrae Bistream Name Constraints  Status WNS TNS WS THS TPWS ToslPower FaledRoues LUT FF BRAM URAN DSP Stat Elpsed RunSiategy Reportstrategy
> Open Hardware Hianager pols o R (i | oo
impL1 constst  Notstartea i
< )

3-9 vivado GBI TE-TIEFHAIERE

£ IP INTEGRATOR TH , /i Create Block Design,
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¢ helle world - [Dy/FZ3/4GB/hello_world/hello_world xpr] - Vivado 2020.1

RIREB=

Make Your IceaReal

File  Edit Flow Tools Reports  Window  Layout View  Help Q- Quick Access
&, P BE O X
Flow Navigator S0 e B PROJECT MANAGER - hello_world
* PROJECT MANAGER
Sources
£} settings SRy
Q| =+
Add Sources

Design Sources
Language Templates

w [ Constraints
Fp Catalog constrs_1

b Simulation Sources
~ IPINTEGRATOR

sim_1
Create Block Design — 2 s
Open Block Design
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Bank0 (MO 0:25] | | Bank1 [MIO 26:51] | | Bank2 MIO 52:77] | | Bank3 [Dedicated]
PS UltraScale+ Block Design
LVCMOS33 ~ LVCMOS33 ~ LVCMOS33 ~ LVCHMOS33

110 Configuration L
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@ Documentation IP Location

Page Navigator = 1iO Configuration

("] Switch To Advanced Mode MIO Voltage Standard

Bank0 [MIO 0:25]
PS UltraScale+ Block Design

LVCMOS33 ~ LVCMOS33
/0 Configuration

= 2
Clock Configuration - Q= %

Search
DDR Configuration

Peripheral o
PS-PL Configuration ~ Low Speed

~ Memory Interfaces

Bank1 MIO 26:51]

Bank2 [MIO 52:77] | Bank3 [Dedicated]

LVCMOS33 LVCMOS33

Signal

10 Type

Drive Strength(mA)

Polarity

Speed

Pull Type

Direction

QasPl
QSPI Data Mode x4 ~
> GoPI D o0
[) Feedback Clk
»[] NAND
> 8D

> IO Peripherals
> Processing Unit
> High Speed

> Reference Clocks

APk SD O, BtE eMMC,

3-17 ECE QSPI
% MI013.22, Slot Type i%&#¥ eMMC , Data

Transfer Mode 79 8Bit , A%k Reset , FikiE MI023,
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- MIO Voltage Standard

Bankd (MIO 0:25]
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LVCMOS33 ~

/0 Configuration
Clock Configuration « Q %
Search:
DDR Configuration
Peripheral o]
P2-PL Configuration ~ Low Speed
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Bank1 (IO 2651)

LVCMOS32 ~

Bank2 [MIO 52:77] | Bank2 [Dedicated]

LVCMOS33  ~ LVCHMOS33

Signal

110 Type

Drive Strength(mA)

5D2.0/503.0 or eMMC

> [v] QSPI Single v

> [ NAND

~ SD

~w| SDO MO 13..22 v
Slot Type eMMC
Select SDO Slot Type 3

Data Transfer Mode ~ 2Bit ~
[v] Reset MIO 23 ~
sD0 o3 sdio0_data_out[0]
s00 Mo14 sdio0_data_out[1]
500 Mo1s =dio0_data_out[2]
D0 M6 sdio0_data_out[3]

schi w

schi w

schi ~

schl ~

12 ~
12 v
12 ~
12 ~

Polarity Speed

sle w
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sle ~

Pull Type
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10 Configuration
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o Search: | O L
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1 Peripheral o Signal IO Type  Drive Strength(mA)  Polarity Speed  Pull Type  Direction
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» ) NAND
v 8D
a —
>[¥sD0 MO 13 .22 R
vl 8D1 MIO 46 51 v
Slot Type sD 20 v
DataTransfer Mode | 4Bit
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i co MIO 45 v
[C] Power
Owp |
8D1 MiO45 sdio1_cd_n schi ~ 12 Del fac pullu ~ in
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AR UART O, %8 MIO 26.27 , A% UART 1, 1% MIO 8.9
A% GPIO1 MIO, GPIO0 MIO
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3-20 ficE& CAN, 12C. UART. GPIO
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DDR Configuration
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> [ Trace
v TTC
>
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>@TIC2 1
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> High Speed 1
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3-21 Eo& SWDT., TTC

3. High Speed BLE
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0 Gonfiguration
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DDR Configuration

PS-PL Configuration

/0 Configuration

MO Voltage Standard

Banko [MIO 0:25] | | Bank1 [MIO 26:51]

Bank2 [MI0 52.77] | | Bank3 [Dedicated]

LVCMOS33 +  LVCMOS33 v LVCMOS33 v LVCMOS33 v
«|aj x|
Seareh
Peripheral o Signal O Type Drive Strength(mA)  Polarity  Speed Pull Type Direction
© LowSpeed
> Wemory Interfaces
> 10 Peripherals
» Processing Unit
« High Speed
~ cen
>0 cemo
> GEM 1
>0 cenz
FEIE W0 8475 v
Wo76..77 v
Gem3 054 romii_t_ck amos 12 v |[Det v | stow pullup v | ont
Gem3 MIOBS rgmii_bd{0} cmos 12 ~ | Del slow pullup v | out
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Gem3 MIog7 rgmii_ted{2} cmos 12 v  Del slow pullup v | out
Gem3 MIoB8 rgmii_bd[3} cmos 12 ~  Del slow pullup v | out
Gem3 iose romii_bct cmos 12 v |[Det v | siow pullup v | ot
Gem3. mo70 romii_nc_clk scmit | 12 Dl v | fast pullup v |in
Gem3 Mo71 rgmii_rxd[0} schmit  « | 12 Def fast pullup v i
fom 7> —— wrtmit__ o Il | oun il
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Search
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signal 10 Type
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> 0 Peripherals
> Processing Unit
« HighSpeed
~ cen
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1
1
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3-24 HBr& Display Port
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b Page Navigator

110 Configuration

DDR Configuration

- PS-PL Configuration

I T T

Zynq UltraScale+ MPSoC (3.3)

@ Documentation IP Location

= Clock Configuration

«|Q =&

PS UltraScale+ Block Design

Search:

MName Source

Input Freq (MHz) Range (MHz)

Clock Configuration ~_Input Reference frequency

PSS_REF_CLK PS_REF_CLK 33333 27.00:60.00
~ (T Lane Reference frequency

Display Port Ref Clk2 w27 v 27

UsBo RefClk1 ~ || 26 v |28

Peripheral Reference frequency

3-25 FLE PS B \ATHh

PL RURHERERIFENIA | IXRLE PL ImiZ iR ALAORTER,

Full Power EB9

M9 RPLL,

TTC2 APB

TTC3 APB

~ PL Fabric Clacks

RPLL
[WEZE] RPLL
[JpL2 RPLL
[rL3 RPLL

~ System Debug Clocks
DBG_LPD I0PLL

3-26 HcELS PL AYATEY

~

v

100.000000

100.000000

100

100

100

100

250

100.000000

100.000000

99999001

99999001

99.999001

100

249997498

0.0000...

0.0000

0.0000

0.0000

0.0000...

0.0000...

0.0000...

, Eft{FFEA , 3§ DP_VIDEO U5 VPLL, DP AUDIO #] DP STC
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@ Documentation IP Location
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Page Navigator = Clock Configuration
() Switch To Advanced Mode Input Clocks  Output Clocks
("] Enable Manual Mode
PS UltraScale+ Block Design
PLL Options L
110 Configuration
|G = &
Clock Configuration
{ Search
DDR Configuration =
i MName Source FracEn Requested Freq (MHz)  Divisor0  Divisor 1 Actual Frequency (MHz)  Range
PS-PL Configuration ‘ > Low Power Domain Clocks
i ~ Full Power Domain Clocks r
t ‘ > Processor/Memory Clocks
~ Peripherals/lO Clocks
DP_VIDEO WPLL 300 La 1 289987009 0.0000
1 DP_AUDIO RPLL O 25 20 1 24999750 0.0000
! DP_STC RPLL 27 19 1 26315527 0.0000
o SWDT1 APB 99.999001 99.990001 0.0000...
L > System Debug Clocks
d » Advance Clocks
]
E
i
B
)
)
)
)
[===] S
3-27 BLEIMX IO
= A2,
B FEBY Interconnect (SO
¢ Re-customize IP *
g
2 Zynq UltraScale+ MPSoC (3.3) [
ol
@ Documentation IP Location
¥
Page Navigator - Clock Configuration
(] Switch To Advanced Made Input Clocks  Output Clocks
("] Enable Manual Mode
PS UltraScale+ Block Design =
PLL Options
10 Configuration
«|Q = %
Clock Configuration
’ Search:
DDR Configuration
| Name Source FracEn Requested Freq (MHz) Divisor0 Divisor 1 Actual Frequency (MHz) Range
PS-PL Configuration > Low Power Domain Clocks
; ~ Full Power Domain Clacks
t » ProcessorMemory Clocks
» Peripherals/O Clocks
> System Debug Clocks
[ Agvance Clocks
al > Low Power Domain
~ Full Power Domain
8 [~ Interconnectand Switch clocks
3 FPD_DMA DPLL 600 2 589994018 0.0000
1 DPDMA APLL 600 2 533.328003 0.0000
E
3 TOPSW_MAIN APLL 533.333 2 533.328003 0.0000
| TOPSW_LSBUS 10PLL 100 5 99.999001 0.0000...
)
)
3
}
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M 4 Re-customize IP

@ Documentation

Page Navigator -
[ Switeh To Advanced Mode

PS UitraScale+ Block Design

10 Configuration

Clock Configuration

-1 PS-PL Configuration

Zyng UltraScale+ MPSoC (3.3)

IP Location

DDR Configuration

Enable DDR Contralier 5

Load DDR Presets | Custom

|DDR4_KINGSTON_KVR21SE1558

Clocking Options

Requested Device F DDR4_SAMSUNG_K4ABG165WB_BCRC

Custom
DDR Controller Options
Memory Tyee | DDR4 v

Companents  Components v

DDR Memory Options

Speed Bin (use tooltip)
Cas Latency (cycles) 18
RAS 1o CAS Delay (cycles) |16
Precharge Time (cycles) |15
Cas Write Latency (cycles) |12
1RC (ns) 4532

tRASmIn (ns) 32

DDR4 2400P

Freguency :1199.988037

Effective DRAM Bus Width | 84 Bit

ECC Disabled

DRAM IC Bus Width (per die) 16 Bits
DRAM Device Capacity (per dig) | 8192 MBits
Bank Group Address Count (Bits) 1

Bank Address Count (Bits) 2

Row Address Count (Bits) 15

Column Address Count (Bits) 10

Dual Rank O

SIS ¢
4G REFhRA

3-29 EE-DDR [ &

r—

# Re-customize IP
Zynq UltraScale+ MPSoC (3.3)

@ Documentation IP Location

Page Navigator =

__| Switch To Advanced Mode

PS UltraScale+ Block Design

1O Configuration

Clock Configuration

DDR Canfiguration

PS-PL Configuration

DDR Configuration

Requested Device Frequency (MHz) 1200
DDR Controller Options

Memory Type  DDR 4 ~

Components  Components ~

DDR Memary Options

Speed Bin (use tooltip) DDR4 2400R
Gas Latency (cycles) 16
RAS to CAS Delay (cycles) 16

Precharge Time (cycles) |16

Cas Wite Latency (cycles) |12

1RC (ns) 45.32
RASmIN (ns) 32
FANY () 200

Additive Latency (cycles) 0
Other Options

Actual Device Frequency 11199988037

Effective DRAM Bus Width | 64 Bit

ECC Disabled

DRAN IC Bus Width (per die) 16 Bits

~

DRAM Device Capacity iper die) | 8192 MBits

Bank Group Address Count (8its) 1
Bank Address Count (Bits) 2

Row Address Count (Bits) 16
Column Address Count (Bits) 10

Dual Rank (]

DDR 8ize (in Hexa) OXFFFFFFFF (4GB)

3-30 fitE DDR I aE
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I 4 Re-customize IP x|
2Zynq UltraScale+ MPSoC (3.3) ¢
@ Documentation IP Location
Page Navigator - DDR Configuration
e e e e =
] switch To Advanced Mode Enable DDR Controller e
PS UltraScale+ Block Design EgaaTIDR Prassls [Clstom 2
2 Clocking Options
110 Canfiquration
Clock Cennguration Requested Device Frequency (MHz) | 1200 Actual Device Frequency 1199 988037
DEH Loty DDR Controller Gptions
et Memory Type | DDR 4 v Effective DRAM Bus Width | 64 Bit v
Companents  Components .. Ece Disabled .
DDR Memory Options
Speed Bin (use toollip) DDR4 2400P DRAMIC Bus Widih (percie) | 15 Bits ~
Cas Latency (cycles) 16 | DRAM Device Capacity (per die) | 16384 MBits ~ |
Bl RASto CAS Delay (cycles) 16 Bank Group Address Gount (Bits) 1
1 Precharge Time (cycles) 16 Bank Address Gount (Bits) B
E
Cas Wite Latency (cyeles) |12 |Ruwmmess Count (Bits) 17 |
1RC (ns) 4532 Column Address Count (Bits) 10
s tRASMN (ns}) 32 Dual Rank 0
{FAW (ns) 300
DDR Size (in Hexa) Ox1FFFFFFFF (8GB)
Additive Latency (cycles) 0

3-31 FtE DDR BB =

HERSBA , R OK, Ec&E7ehk , FHEZASTPA0T

zyng_ultra_ps_e_1

M_AXI_HPMO_FPD +
maxihpm0_fpd_aclk pl_resetn0
® pl clkO

| UltraSCALE*

Zyng UltraScale+ MPSoC

3-32 Ha&Esk

3.1.3 &Rk xsa X4

it design 1.bd->Generate Output Products->Generate
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File Edt Flow Tools Repods Window Layout View Help Q- QuickAs

=, & X &« F p W & T *
~ PROJECT MANAGER
£ setiings

Sources  x Design | Signals 7 _ O | Dagam  x AddressEditor

Q& + 2| ala nix olq + B A C o = oeaunvew

= Design Sources (2

Add Sources

Language Templates

> design_1 (desig -
Source Node Properties 1+E
T IP Catalog > G Text(1
Open File
> Constraints (2 = b
~ |P INTEGRATOR > (= Simulation Seurces (1 Create HDL Wrapper.
Create Block Design > Utility Sources View Instantiation Template

Generate Output Products.
Open Block Design 2yng_ultra_ps_e_0

Reset Output Products...
Generate Block Design

Hierarchy P Sources
SIMULATION mexhpmd, fpd_aclk
Source File Properties Copy Al Files Into Project I+l )

Run Simulation
design_1.bd 3 Remove File from Project Delete UltraSCALE+

<

Zyng UltraScale+ MPSoC
¥ RTLANALYSIS
[¥/] Enabled
> Open Elaberated Design Disable File
Location DiFZ5/4
| Hierarchy Update 3
v SYNTHESIS Type: BIOGKDE pereen Hierarcny
P Run gynthesis Part xczuSev] P Hierarchy 5
> Open Synthesized Design < e

General  Properties

3-33 Generate output products
=5 Generate

¢ Generate Output Products >

The following output products will be generated.

Preview
Q = =
- - E
~ design_1.bd (QOC per IF) ~ |
Synthesis
Implementation
Simulation
Hw_Handoff o ]
Synthesis Options
() Global

(@) Out of context per [P

() Out of context per Block Design

Run Settings

Mumber of jobs; 3 W

P !
\N)

& 3-34 £Z&1EIR Out ofcontext per IP
FE4E design 1.bd,ERFRAHE--CreateHDL Wrapper
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FEile Edit Flow Tools Reports Window Layout View Help

, E X &« % p, B 8 X ¥

w Navigator s

(A8 BLOCK DESIGN - design_1

~ PROJECT MANAGER
Sources x Design | Signals 2 _ 0O Diagram  x Address Editor  x

Q =|= |+ 0 #l aa X x o/Q +

w Design Sources (2}

£ Seftings
Add Sources
Language Templates » . design Jf—— e
- Source Node Properties... Ciri+E
T |P Catalog > @ Text{1)
> Caonstraints (2) | | OpenEile
“ [P INTEGRATOR > Simulation Sourt Create HDL Wrapper.

Create Block Design I ity Sosrees

View Instantiation Template
Generate Output Products
Open Block Design .

Reset Output Products...
Generate Block Design

Hierarchy  IP Sourd
v SIMULATION maskp!

Source File Properties

Run Simulation Copy All Files Into Project

design_1.bd ¥ Remove File from Project. Deleta

3.35 HERRTFESIIE

i OK

¢ Create HDL Wrapper X ~

You can either add or copy the HDL wrapper file to the project. Use copy
aption if you would like to modify this file. ‘

[

Options B
1.::,. Copy generated wrapper to allow user edits

@ Let Vivado manage wrapper and auto-update

.ff-:;\'.

3-36 EmIEFHITREXH

RImIFE,
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File

=

¢l

= Yes

i OK

Flow Navigator
~ PROJECT MANAGER
£* sefings
Add Sources
Language Templates

¥ IP Catalog

v IP INTEGRATOR
Create Block Design
Open Block Design

Generate Block Design

™ SIMULATION

Run Simulation

~ RTL ANALY3IS

> Open Elaborated Design

¥ SYNTHESIS
P Run Synthesis

> Open Synthesized Design

' IMPLEMEMNTATION

P Run Implementation

Window  Layout  View

AL

Help Q- Quick A

RIREB=
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MY

No Implemanﬁﬁon

~

»
b3
»

PROJECT MANAGER - hello_world

>

Design Sources (1)

. [ design_1 {design_1.bd) (1)

Constraints
Simulation Sources (1)

Utility Sources

Hierarchy | IP Sources

Properties

Select an object to see properties

3-37 ARY bitstream

D Dont show this dialog again

o There are no implementation results available, OK to launch synthesis and implementation?
‘Generate Bitstream® will automatically start when synthesis and implementation completes.

Libraries  Comipile Order

e Fyrnd] s i i Project Summary

- Overview | Dashboard
Settings  Edit
Project name hello_waorld
Project location DJFZ54G/he
Product family: Zynq UltraSc
Project part ¥ezuSeyv-sie
Top module name: Mot defined
Targetlanguage: Verilog
Simulator language: Tixed
Synthesis

?2 00X

Status: Mot started

ﬂ Messages: Mo errors ¢
Part: XezuSev-sf
Strategy: Vivado Syn
Report Strategy. Vivado Syn
Incremental synthesis: None
DRC Violations

Run Impleme

& 3-38 A
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¢ Launch Runs >

Launch the selected synthesis or implementation runs.

Launch directory. | & =Default Launch Directory= w =
Options 1
(®) Launch runs on local host  Mumber of jobs: | 3 o

[ ) Generate scripts only

SRS, B

3-39 BENZE. LAKIEHL

[ | Dont show this dialog again

M= Cancel

Bitstream Generation Completed e

o Bitstream Generation successfully completed.

Next
@Qpenlmplemented Design
") View Reports
') Open Hardware Manager
[ ) Generate Memory Configuration File

[ | Dont show this dialog again

TEBT TR THEE

&) 3-40 4EfY; bitstream fIH

AILAEZ bitstream JRIFAIN
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Messages Log Reporis Design Runs
Q| = | = + | %
MName Constraints  Status WNS TNS WHS THS TPWS
w of synth_1 (active) constrs_1 synth_design Complete!
 impl_1 constrs_1 write_bitstream Complete! A A MA MA 0.000
W Out-of-Context Module Runs
» & ps_module Submodule Runs Complete
3-41 bitstream &EBALIH
—_— LY2 . [===]
MESEEMZ ERY File->Export->Export Hardware->OK SHHBMABCE X4
File Edit Flow Tools Reports Window Layout Wiew Help Y- Quick Access
Project bl i & X
I Add Saurces.. PROJECT MANAGER - iic_test
1 Close Project o
Sources ? O3 X Project Summary
Q= |24 o Overview | Dashbi
v Design Sources (2
Checkpoint b > @ & design_1_wrapper (desi _wrapper.v) (1 Settings  Edit
P " > Text(1 Project name:
> Constraints (2 E :
Text Editar b ) i Project location:
> Simulation Sources (1) Product family:
> Utility Sources Project part:
Export Export Hardware... Top module name:
Export Bitstream File... Target language:
) Export Simulation... Simulator language
Exit

= Next

Hierarchy IP Sources Libraries

3-42 SHBEHRITES

Compile Order

¢ Export Hardware Platform

VIVADO?

MLy Editions

o & XILINX

Export Hardware Platform
This wizard will guide you through the export of a hardware platform for use in the Vitis or Petalinux

saoftware tools

To export a hardware platform, you will need to provide a name and location for the exported file and
specify the platform properties

Platform type

®) Fixed
4 platform supporting e

software d nent anly.

Expandable
A platform supporting acceleration

.

T T T T

3-43 %1% Fixed

15542 include bitstream , F205 Next
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¢ Export Hardware Platform >

output

Set the platform properties to inform downstream tools of the intended use of the target platform’s hardware design. '

* Pre-synthesis
Thizs platform includes a hardware specification for downstream software tools.

(@ Include bitstream
“This-platform includes the complete hardware implementation-and-bitstream, in-addition to-the hardware specification for-
software tools.

3-44 EESHIE A bitstream
EESHEXARISHER., XBEXEREFREIIA | BEATRESMG TR vitis X4

¢ Export Hardware Platform *

Files

Enter the name of your hardware platform file, and the directory where the XSA file will be stored. ‘

XSAfile name: design_1_wrapper

Exportto: D:/FZ5/4GInello_worldvitis | E Al

The XSA will be written to: DIFZ54G\hello_worldwitis\design_1_wrapperxsa G

g

i it

[ | [ooe |

3-45 SHNE

3.1.4 3837 vitis BY app Ii2

Vitis EMSIAOEHE | TTMNE Vits SEHTF, WAILUBIEE Vivado SRR Tools-
-Launch Vitis ¥JFF Vitis &4
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File Edit Flow Tools Reports Window Layout View Help

EA Sn) [¥ Validate Design
TNl | Create and Package New IP...
¥ PROJECT MANAGER
Create Interface Definition 2 _0on Diagram «  Adiiiess Edifor %
£ Settings Enable Dynamic Function eXchange
& @ PR i o § + & # C
Add Sources Run Tel Script.
Language Templ: Property Editor U by s
Associate ELF Files...
¥ 1P Catalog
Generate Memory Configuration File
~ P INTEGRATOR Compile Simulation Libraries.
Create Block Des KHub Stores...
Open Block Desig Custom Commands »
Generate Block D Launch Vitis IDE T
Q  Language Templates B Compile Order
~ SIMULATION & Setings maxihpm0_fpd_aclk
i
o ;
Run Simulation ? -D0ODBX
design_1.bd - k-3
¥ RTLANALYSIS . ~
[+] Enabled
> Open Elaborated Design
Location: D:/FZ5!14Ghello_worldhello_world sres
v SYNTHESIS Type Block Designs
P Run Synthesis Part #ezUSev-sve7 84-1-i .
> Open Synthesized Design |
General Properties

3-46 vivado _Ef3E) vitis
PEIR Z BUATEEAY vitis 4K , A" Launch”

%] Eclipse Launcher 4

Select a directory as workspace

Vitis IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: D:'\FZS\-d-G\,hE”D_WOr|d\1.l'ifi5 V|| Browse...

b Recent Workspaces
b Restore other Workspace

b Copy Settings

(:?) Launch | Cancel

] 3-47 5E8% vitis TIEX{E
[Bah Vitis Z[FREWT , /25 “Create Application Project” |, IX/MEIRS4ERY, APP TFE
LAK Platfrom T#E , Platform TFESS{UATFLABIRRAEY hardware platform , B2 74
FEROTERSUGLAR: BSP,
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4 vitis - Vitis IDE - [m] EY

Ale Edit  Search Xilinx Project Window Help

5 | [ Welcome 2 | =8|
¥ XILINX

a VITIS

VITIS
IDE

I— I — I
PROJECT PLATFORM RESOURCES
Create Application Project Add Custom Platform Vitis Documentation
Create Platform Project Xilinx Developer
I Create Library Project

Import Project

3-48 HIRFRE
B—IUAMNMER , BEfEPY , R Next

& New Application Project (] xOE

Create a New Application Project E [

This wizard will guide you through the 4 steps of creating new application projects.

=Y

. Choose a platform or create a platform project from Vivado exported XSA
. Put application project in a system project, associate it with a processor

. Prepare the application runtime — domain

. Choose a template for application to quick start development

Beo0o PO e

Platform ‘System

Project

Domain

XSA

- A platform provides hardware information and software environment settings.
- A system project contains one or more applications that run at the same time. t
- A domain provides runtime for applications, such as operating system or BSP.
- & workspace can contain unlimited platforms and unlimited system projects.

[J5kip welcome page next time. (Can be reached with Back button)

\:.\ < Back Next = Finish Cancel

3-49 FhEE application
1%FE “Create a new platform from hardware(XSA)" , ¥JFF “Browse” , i%&ENIA SHAY xsa
44
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% \i_ Application Project

w

Platform
| Mote: A platform project will be generated automatically in workspace for the selected X5A. It can be customized later.

' Select a platform from repository ::_] Create a new platform from hardware (XSA)

Hardware Specification

{ DAFZ5\4G\hello_world\witis\design_1_wrapper.xsa

vek190 '_
zc702 E
XSAFile: | 2706 Browse...

zcul02

zed

\ DAFZ5\4G\hello world\vitis\design 1 wrapper.xsa
«l Create Platform from XSA x

. v s IGEERE » FRODHE (DY) » FZS » 4G » helloworld » vitis v o O EEvitis"

b

M me-  smeesm B~ O @

A
B el b
B b .metadata
B msn RemoteSystemsTempFiles
= EE |j design_1 wrapper.xsa

4 T
» B
=T
i BHEEEE (C)

SLEE(N): [design_1_wrapperxsa v| *xsa;"dsa; ~
— FIFHO) B E i

<Back | Next = Finish | cancel

(=)

& 3-50 1%4% vivado SIS xsa SHEHHERBES

B NEAY Generate boot components 17610 , 1R A% L , BE=BmhER, fsbl TFE , Fdld
—MRIEREOA DL L,
= next,
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«f New Application Project m} X
Platform |
MNote: A platform project will be generated automatically in workspace for the selected XSA. It can be customized later.

Select a platform from repository ::_] Create a new platform from hardware (XSA)

Hardware Specification

DAFZ5\4G\hello_world\witis\design_1_wrapper.xsa

zc702 ~
zc/06
XSAFile: |z ou102

zed
DAFZ5\4G\hello world\witis\design_1_wrapper.xsa

FZ5\4G\hello world\w

Platform name: | design_1_wrapper |

Generate boot components B
B
o Ay ;
f\ze‘ =Back || Next> Finish Cancel

3-51 & XSA X%
BN APP TFER&FR hello world , FEFSHERL AT LUSIEXI WAL IERE |, FRAIIXBIRIFE
N (EER |, app TFER S platform name ABEHERE , BENSHEE )

| %) New Application Project ] X B

"| Application Project Details r

1 Specify the application project name and its system project properties

Application project name: | hello_world |
System Project
Create a new system project for the application or select an existing one from the workpsace (i ]
Select a system project System project details
+C{eata AEW..n
System project name; | hello_world_system
Target processor
Select target processor for the Application project.
Processor Associated applications
psu_cortexa33 0 hello_warld 1
psu_cartexa53 1
psu_cartexa53 2
psu_caortexa53 3
psu_cortexr5 0
psu_cortexr3_]
psu_pmu_0
psu_cortexa33 SMP
@ < Back Next = Finish Cancel
— Sa— YT T T T YT —— U TS T T — e Do

3-52 vitis fY application BFR
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FESANREILUER Domain SR, MEEEBERSE, ARM HB19% | XEIRISEGA | 18
{ERGFIESF standalone , BFLEERL,

) New Application Project

(m} >
]

Domain
Select a domain for your project or create a new domain ™

Select the domain that the application would link to or create a new domain [

MNote: New domain created by this wizard will have all the requirements of the application template selected in the next step

Select a domain Domain details

4 | d=Create new...

Name: [domain_psu_cortexa53_0 |
Display Name: [domain_psu_cortexas3_o |
Operating System:  standalone e
Architecture: 84-bit -

& < Back Bih Cancel
3-53 IEEEXINAVEMER G IERS
1R Hellow World” &tk , /5 “Finish” 5ERK
: & New Application Project m} X

L

Templates
| Select a template to create your project.

_| Available Templates:
M Find: | i

~ SW development templates Let's say 'Hello World' in C.
Empty Application
Empty Application (C++}

k| I Hello World I

IwIP Echa Server

IwiP TCP Perf Client

IwlP TCP Perf Server

IwiP UDP Perf Client

IwlIP UDP Perf Server

Memary Tests

Hello world

Peripheral Tests
Zynq MP DRAM tests
Zyng MP FSBL

1 @ Next = Finish Cancel

3-54 15%&4% application &R T2
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ST ZARTLERIER THRANLRE , — P EEEEETRE , BiZEiFMRA Platfom T
B, —1=2 APP Iig

- vitis - hello_world/hello_world.prj - Vitis IDE
Ale Edit  Search Xilinx Project Window Help

yring @i e

! [Z Design #F Debug
= 7 (% outiine

; | |An outline is not available.
Active build configuration: Debug v

& hello.world system | % hello_world 52 |

% Application Project Settings
General Options

Project name: hello_world View current BSP settings, or configure settings like STDIO peripheral
2 de appIi2| Platform:
«c hello_world.prj

selection, compiler flags, SW intrusive profiling, add/remove libraries,
E % helloworld_systemsprj | huehims cpp

design_1_wrappet

assign drivers to peripherals, change versions of OS/libraries/drivers
Navigate to BSP Settings

CPU: psu_cortexa53_0

pecification: View processors, memory ranges and peripherals.

* hello_world_system [Sys 5

B Console zﬂli Problems [E] Vitis Log (7) Guidanee L ¢ BB =KE8-2-=10
Build Console [hello world_system, Debug]

3-55 application TF25H M@
BFF Platform TEERUEZIEEmESE BSP Ti2, LUK zynq fsbl THE ( Lt TFERM%E
£ Generate boot components Z/FHI4ER ) WiE platform.spr BIEIEZ Platform XJRz4E
BkHY BSP 172 , AJLATEXEEXY BSP #{THCE. BSP tEELRE Board Support Package R
RAFENET  EEE T HARMEENIRNYE , BTNEREFFA. BLEE

Platform T’AZ BSP , IXZIRLAERT SDK HAEAA—1ERY , A zyngmp_fsbl BIE fsbl
Y BSP, domain _psu_cortexa53_0 EPE APP T#F2HY BSP,

-« vitis - design_1_wrapper/platform.spr - Vitis IDE

- o x
File Edit  Search Xiinx Project Window Help

[ 2 | B R i -0~iF- OGBS [2 Design % Debug
L Explorer 52 B G T O |[L helloworld system ¥ hello world | design 1_wrapper 52

[ design_1_wrapper - An outline is not available.
H s &

(& bitstream Platform: design_1_wrapper
(& export ~ [& design 1 wrapper
& hw BSP Name:

& logs /
~ (& psu_cortexa53_0 Suuport Package Description:

design_1_wrapper
~ (= domain_psu_cortexa33 0 su_cortexa33_ 0 =
E (= bsp FSBL ard Support Package

(= resources / su_prmu_|

(= zynqmp_fsbl / v 28 zyngmp_pmufw Samples: ’—I s Q
(= zyngmp_pmufiv = Board Support Package ———

« platform.spr |

Generate boot components
[E] hello_world_system [ design 1 wrapper | Pre-built Compenents

Harduware Specification: design_1_wrapper.xsa

* hello_world_system [Sys tem]

<
| Main | Hardware Specification

B console zﬂl: Prol
Build Console [hello_wor

s |[E) vitis Log | (D) Guidance L eS8 BB =KME-B-=10
| system, Debug]

3-56 BSP. FSBL &x7{43
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=FF BSP , BIaJEREITIERERIIMRIKS] , HEF Documentation 2 xilinx F2{HAYIK

=
E=

| design 1 wrapper & |

SR BASAY |

| & hello_world system

Import Examples

% hello_world

xilinx $2HAY example T2 , IIRES,

type filter text

v B design 1 wrapper
v {} psu_cortexa53_0
v B zyngmp._fsbl

|£| Board Support Package

domain_psu_cortexa53_0
Board Support Package
~ {7} psu_pmu 0

v 22 zyngmp_pmufw

| Board Support Package

Board Support Package

View current BSP settings, or configure settings like STDIO peripheral selection, compiler flags, SW intrusive profiling, add/remove
libraries, assign drivers to peripherals, change versions of OS/libraries/drivers etc.

Modify BSP Settings... | Reset BSP Sources

A BSP settings fle is generated with the user options selected in the settings dialag. To use exising settings, click the below link. This
operation clears any existing modifications done. Al the subsquent changes are applied on top of the loaded settings.

Load BSP settings from file
Operating System

Name:

Version:

Description:

Documentation:

standalone

7.2

Standalone is a simple, low-level software layer. It provides access to basic processor features such as caches,

interrupts and exceptions as well as the basic features of a hosted environment, such as standard input and

output, profiing, abort and exit.

standalone v7 2

Drivers  Libraries
Name Driver Dacumentation Examples A
psu_acpu_gic scugic Documentation Link Import Examples
psu_adma 0 zdma Documentation Link Import Examoles
psu_adma_1 zdma Documentation Link Import Examples
psu_adma 2 zdma Documentation Link Import Examples
psu_adma_3 zdma Documentation Link Import Examples
psu_adma 4 zdma Documentation Link Import Examples
psu_adma_5 zdma Documentation Link Import Examples
psu_adma 6 zdma Documentation Link Import Examples
psu_adma_7 zdma Documentation Link Import Examples "

3-57 BSP example 75l

& APP T2 , /A% Build Project , B MG RA=fY "#BF" 1% , &

J v - design 1 wrapper/platform.spr - Vitis IDE
fle Edt  Search Project Window Help

Lo 52 | ®

[ explorer 22

design_1_wrapper

hello_worldsystem [ design 1.
{2} heloword [ domain_peu_cortexas3.01
5 Includes

o ide
¢ hello world.prj

& hello_world system.sprj

o

4 hello_world_system

[ design 1 wrapper
v} pu_corexas3.0
2 zynqmp_febl

 helo_worid

BEE$ X

= Board Support Package
3 domain_peu_cortexa53 0
Board Support Package

' design 1 urapper 51

& owtne 5]

17 L2 miF

[2 Design| 5 Debug

= o)

Board Support Package

View current 8P settings, or configure settings like STDIO peripheral selection, compiler flags, SW intrusive profiing, add/remove
libraries, assign drivers to peripherals, change versions of OS/libraries/drivers etc.

Modify BSP Settings...| | Reset BSP Sources

A BSP settings fle is generated vith the user options selected in the settings dialog. To use exising settings, click the below link, This
operation clears any existing modifications done. All the subsquent changes are applied on top of the loaded settings.

/an outine s not available.

£} paupmu 0
2 zynqmp_pmuf
Bosrd Support Package

Name: standalone
Version: 7.2
Standalone is a simple, low-level software layer. It provides access to basic processor features such as caches,
Descriptions interrupts and exceptions 3z well as the basic festures of  hosted environment, such a2 standard input and
output, profiiing, abort and exit.

Documentation:  ztandalone 172

Drivers  Libraries

Name Oriver Documertation Eramples D
pouacpu. e scugie Documenttion Link
asistant 23 pauadma 0 2dma o i
e pousdma_) 2dma tion Link
R e pau adma 2 zdma i
o psu_adma 3 2dma Link
psu.sdma 4 zdma Link
psu_adma 5 zdma Documentation Link
prusdma 5 =dma Dosumentaion link

o adira T sdina Documentaion Lk Impert Examples "

Main | Hardware Specification

© Console 5|21 Problems [F] Vits Log (D Guidance
Build Console [hello world_system, Debugl

2} hello_world.
—

3-58 #miF

PRIREER | P elf X1F

& Console % |[£] Problems [E] Viis Log_ (@) Guidance
Build Console [hello, Debug]

|#B~-f~= 0o

~
*Invoking: ARM v8 Print Size'
aarche4-none-elf-size hello.elf |tee “hello.elf.size”

text data  bss  dec  hex filename

29668 2848 28676 52392 ccad hello.elf
*Finished building: hello.elf.size’
18:58:14 Build Finished (took 75.672ms)

v

3-59 4 pk elf X414 console B
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3.1.5 debug
&R JTAG ZEIFFARIR. UART B USB £5E| PC
£ PuTTY HNBRORmENTE
o AEEES

Lhd

| EHR A BEN BEH)

Al e b

o ————

A .'.- DESKTOP-17B10AS

» =g IDE ATAJATAPI B335
» [ Programming cables
» [ WSD FTHEHES

) G RIS

> = FTEIRARY

» = FIEIAL

v @ =0 (CoMFLPT)

ﬁ Silicon Labs CP210x USB to UART Bridge (COM3)
i FTEEEO (LPT1)
@ EEEO (com)

» O HE

.

. @ AEEENEE

s 1 meeE

I ssas

s i BE. LTS
» @ BEOEbEEE

. § EEsmogRsE

, 3 BeRs

e TS FeddsE B = Trin L

3-60 PC U RRETESE
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2 PuTTY Configuration

Category:

[=1- Session

1]
a
- §
5
i

= Window

Basic options for your PUTTY session

Seral line

Specify the destination you want to connect to

Speed

|comy

| [ 115200

Connection type:

) Raw

() Telnet () Rlogn () S5H (@) Seral

RIREB=

Make Your IceaReal

- Appearance
: ;Eﬁﬂvinur Load, save or delete a stored session |

- Translation Saved Sessions
- Selection | |

- Colours Default Settings Load
onnection COoM3 :

COMS

- Telnet i
- Rlagin
+- 55H

m
)

Close window on exit;

(I Aways (Never (8 Only on clean exit

C-ancel

= |
3-61 PuTTY &
, B, JUABRIRSIEN , ASLRERFIXER "Runas” |, HEE
“Run as” BENBRZIEI , 15 SE— "Launch onHardware(Single
, FRRFREL | BEREiTiER.

1EEE “"hello”
EFIEITER
Application Debug)”

-« vitis - design_1 wrapper/platform.spr - Vitis IDE
File Edit  Search Xiinx Project Window Help

Hin | BrR~ipr O ig GG~
ploter B Gem 7= 8 |[& helloworldsystem K hellovorld | design 1 wrapper 1| =g
el ‘ SRR = B % % Board Support Package
~ {5} hello_v 5 v B design_1_wrapper
& Includes e VA pecontmati View current BSP settings, or configure settings like STOIO peripheral selection, compler flags, SW intrusive profiing, add/remove
ove To System Project. i libraries, assign drivers to peripherals, change versions of OS/libraries/drivers etc.
& sre B2 zyngqmp_fshl
2% ide Paste Carl+V 2 rd Support Package Modify BSP Settings... | | Reset BSP Sources
¢ hello_world.( 3¢ Delete
& ooyl 61 e A BSP setiings file is generated with the user options selected in the settings dialog. To use exsing settings, click the below link. This

operation clears any existing modifications done. Al the subsquent changes are applied on top of the loaded settings.
Load BSP settings from file
Operating System

v {7} psupmu_0

{5 Import Sources..
P #
~ 0 zynqmp_pmufw

4 Export as Archive

ard Support Package
Build Project

Clean Project Version: 7.2

Name: standalone

a simple, low-level software layer. It provides access to ba
s and exceptions as well as the basic features of a hosted enviro
t, profiling, abort and exit.

Generate Linker Script

o
£ Program FPGA
B
%]

Create Boot Image. eV 2

Program Flash

Drivers  Libraries

C/C++ Build Settings

Team > [ Name Driver

Run As. > § 1 Launch on Hardware (Single Application Debug) [u,ﬁcpu,gm scugic

~ t 52 Debug As > % 2 Launch on Emulator (Single Application Debug) tu,admaﬁ zdma
B design 1.wrapper  properties & 3 Launch on Hardware (Single Application Debug (GDB)) U,ﬁ:ma,; z:ma
5% hello_world_systemrrsystenr e —
i oy oy Run Configurations Ju_adma 3 e
psu_adma 4 zdma
ps zdma
ps zdma
psu & zdma )
Main| Hardware Specification|
(B Cansole 121180 prablems. [ Vitic (o (D) Guidance &

3-62 TEUAEIL

NTRIERFNTREL . SIFEGHE "Run As > Run Configuration...”
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ENMTLUE—TE@ECE , E Reset entire system EENAEFAY , XZ2ERLABIEY
SDK ?FTM*FZ:IEE’\JO MNRRFFIAE PL KT, EBWIUEE "Program FPGA”

—| = Run Configurations m} x B
-| Create, manage, and run configurations —m
® Debug a program using Application Debugger. @
: = R T i
B @ @ E || Name: [Debugger_hello_world-Default |

§7 Main (] Application [® Target Setup 09 Arguments| B8 Environment| & Symbol Files| & Source| & Path Map| ] Common
v & Single Application Debug 0 ] - | | |

T

£ Debugger hello, world-Default

Einlg Single Application Debug (GDB) Hardware Platform: |$isdedLaunchFi\e:pmject:heHu_worId;ﬁ\eType:hw;} | Search... Browse...
SPM Analysi
= nalss Bitstream File: [ ice/bitstream/design 1 wrapper.bit || search.. Browse... Generate...
FPGA Device: [Auto Detect || select..
PS Device: [Auto Detect || select..
Use FSBL flow for initialization
FSBL File: [ stsdxTefLaunchFile:project=hello_world:fileType=fsbl) || search.. Browse..
FSBL Exit Function: | XFsbl Exit |
Summary:
Reset entire system Following operations will be performed before launching the debugger.
[IReset APU 1. Resets entire system. Clears the FPGA fabric (PL).

2. Program FPGA fabric (PL).
3. PS will be initialized using FSBL.
4. The following procsssors will be reset and suspendsd.
1) psu_cortexa53_0
k] Py FPGA o ol . — . .
Sl bilns 5. all processors in the system will be suspended, and Applications will be downloaded to the following
[Jskip Revision Check o racessars as specified in the Applications tab.

[IReset RPU
[]Enable RPU Split Mode

Initialize using FSBL 1) psu_cortexa53_0 (DAFZ5\4G\hello_world\vitis\hello_world\Debug\hello_world el
.\
o | Filter matched 4 of 4 items L
@ Run Close
o
i

3-63 debug I8 E

3.1.6 BO¥TEPSEHE helloworld
B TENERA N AR
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MYiIRKXTEF

COMS - PuTTY

3.1.7 EFEL

3-64 FERER

HFTEFEERTI%IE T Generate boot components 1%I0 , FflA Platform B8 N7 fsbl

RUTAE , FAERTERNAY elf 34,

# vitis - design_1_wrapper/platform.spr - Vitis IDE

File Edit Search Xilinx Project Window Help
(i | B~ R ~ide > O~ e H 5o -
L Explorer &2 FiESea ¥ 0O & hello_werld_system * hello_world

~ 2] design_1_wrapper
= bitstream

export

[

v (5 design_

1_wrapper

(= hw

~ [z design_1_wrapper
¥ = boot

o decion 1 wranoec bif

5y fabl.elf

| generic.readme
|4 pmufw.elf

[z domain_psu_cortexa53_0

= qemu
=| design_1_wrapper.spfm
design_1_wrapper.xpfm
= hw

logs

& psu_cortexa53_0

(7= resources
zyngmp_fsbl I
T= Zynamp_prutw

= platform.spr

[=5] hello_world_system

|Q design_1_wrapper & |

~ [ design_1_wrapper

F psu_cortexa53 0
v [ zyngmp fsbl
=| Board Support Package
v domain_psu_cortexa53_0
=| Board Support Package
v {} psu_pmu_0
~ [=8 zyngmp_pmufw
=| Board Support Package

3-65 & fsbl.elf

= B se

Board Support Package

View current BSP settings, or o
libraries, assign drivers to peri
Modify BSP Settings... | Resel

A BSP settings file is generatec
operation clears any existing

Operating System

Name: standalone
Version: 7.2

Standalone it
Description: interrupts an
output, profi

Documentation: standalone +

Drivers  Libraries

Name
| psu_acpu_gic
| psu_adma_0
psu_adma_1
| psu_adma_2
| psu_adma_3

n=i adma 4

IEBEIRZEN. FSBL_DEBUG INFO VAL 3 1, AILATE/SENEH FSBL AU—LEIRZS
=8 BHTFER  ERESSHEINEEK,
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o vitis - design_1_wrapper/zyngmp_fsbl/xfsbl_config.h - Vitis IDE
Fle Edit  Search Xiinx Project Window Help

D-HB B8k 0P DM

MY

L Explorer 22|

A hello_world_system

R hello world = design 1 wrapper | [Bl “fsbl_configh 52 |

> & design_1_wrapper /% This
> hw

> & logs

> (& psu_cortexas3 0

= This

(= resources

52 |yas
G zynqmp_fsbl a7
> (= zynamp_fsbl bsp. a
> [@ psuinitc i s
> B psuinith Bl
> [@) fsbl_authentication.c 52+ s
> [8 xfsbl_authentication.h 2
> [@ fsbl_board.c =
> B bl boardh s5
57 P
58 FeB
59
50
=
5 (B fsbl_esu_dmah &
64

5 [2 sfsbl ddr_initc
> [8 sfsblddr_inith
> [ sfsbl debug.h

=/
66 #define FSBL_PRINT VAL

sdef

efine XFSBL_DDR_TEMP_ADDRESS

is the address in DOR where bitstrean, will be copied temporarily */
(ex100000U)

iz the address in DR where boot.bin will

be copied in USB boot mode */
XFSBL_DDR_TEMP_BUFFER_ADDRESS axs000800U)

== Type Definitions

Macros (Inline Functions) Definitions

e FSBL Debug options

L supports an unconditional print
FSBL_PRINT Used to print FSBL header and any mandatory prints
SBL_PRINT_VAL should always be
ther FSBL by default doesn't have any debug prints enabled. If user
it to enable the debug prints, they can define the following

L supports three types of debug levels
Fining this will print basic information and
el

abled with format

Defining this will have prints
addition to the basic info

pec n
- FSBL_DEBUG DETATLED Defining this will print information with
all dsta exchanged

ESEI_DERUG_VAL

> [@ xfsbl_dfu_utl.c

= 76 sdetine
N Assitant 1 | EESRO% "= 0 | 7 sendir
desigh i appe letfornd a2

» % hello_world_system (System]
#endif

#idefine FSBL_DEBUG_INFO VAL

Debug options

> [ xfsbl_dfu_utiLh T FGeT I
> [\ xfsbl_errorh e

> [8 xfsbl et 72 | * EsaL
> [& xfsbl_handoff.c =4

> [8 xfsbl hooks.c alll B

#if FSBL_PRINT_VAL

FSBL_PRINT

#iF FSBL_DEBUG VAL
#define FSBL_DEGUG

3-66 1EKZ4L

OEEEE S TR hello world , 15#E Build Project

a4 vitis - design_1 wrapperfzyngmp fshljdsbl_config.h - Vitis IDE

File Edit

Search Xilinx Project Window Help

B-HR B2 -/ - %0~ F~- DB EE~

My APP TFEAY system

3-67 Y@iF
, G#I%E Build project

- 104 -

ML Explorer &2 | Bi&m = 0 || & hello world system #§ hello_world w4 desigr
5 i nmar 4 " This is the address in where bits
= design_1_wr [ 26 /= This is the add in DDR wh iy
5 [F5] hello w‘og ™= New 5 #define XFSBL_DDR_TEMP_ADDRESS €
Paste Ctrl+V /* This is the address in DDR where boot.
3 Delet #define XFSBL_DDR_TEMP_BUFFER_ADDRESS
elete
& Refresh fErErmss s ssansirasassnenat Tyne Defind
m |I"ﬂp0l't Sources.., REEERTERRREREE Mo oo (II"I;,;‘UE Eunctio
4 Export as Archi ' :
g TR BN FSBL Debug options
‘Build Project
* FSBL supports an unconditional print
Clean Praject - FSBL_PRINT Used to print FSBL he
i Hence FSBL_PRINT_WAL should alwa
Copy referenced files into project * Further FSBL by default doesn't have
; : * want to enable the debug prints, they
Update Hardware Specification *+ options
* FSBL supports three types of debug le
Team 2 = - FSBL DEBUG Defining this will pr
& error prints if any
Run As ? - FSBL DEBUG_INFO Defining this wi
Debug As » " specifiers in addition to the ba
# - FSBL_DEBUG_DETAILED Defining thi
Properties . all data exchanged.
- */

RIREB=

Make Your IceaReal
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-« vitis - design_1_wrapper/zyngmp_fshl/xfsbl_config.h - Vitis IDE

RIREB=

Make Your IceaReal

MY

File Edit Search Xilinx Project Window Help
M-HB - Q- -ih-0-iF- N FHEE
"ML Bxplorer 2 | Gley 7= O |[& helloworld system  #hello world  J design 1 wrapper | [ fsbl configh mL

? a design_1_wrapper
> 5] hello world system T desian 1 wranner 1
New

~ |
Add Application Project...

Add Library Project...

Add Hw Kernel Project...

Paste

Delete
Refresh

Import Sources...

C E

Export as Archive
Close System Project
Build Project

Clean Project

Create Boot Image

H=

Program Flash
C/C++ Build Settings

Team

Run As
Debug As

Properties

48
41

#define XFSBL_DDR_TEMP_ADDRESS

-

Cirl+V

v

/* This is the address in DDR where bitstream will be copied temporarily */

(ex100000U)

This is the address in DDR where boot.bin will be copied in USE boot mode
(Bx4000000U )

lefine XFSBL_DDR_TEMP_BUFFER_ADDRESS

* Type Definitions *

s xxaRERRESREXEE Macros (]

ng Functions) Definitions s*sssssssssssssssss

e FSBL Debug options

FSBL_PRINT Used to pi
Hence FSBL PRINT )

er FSBL bj‘_dafault doesn't have ;an';' debug prints enabled. If user

want to enable the debug prin they can define the following
options
FSBL supports three types of debug levels.

FSBL_DEBUG Defining this will
t f any

0 Defining this

n addition to the

FSBL_DEBUG DETAILED Defining this

all data exchanged.

print basic information and

s enabled with format
on
information with

will print

/

lefine FSBL_PRINT VAL (1uU)
lefine FSBL_DEBUG_ VAL (8U)
lefine FSBL_DEBUG_INFO VAL (1u)
lefine FSBL_DEBUG_DETAILED VAL (eu)

FSBL Debug options

@”3-68 EHimIF

XPMAHERSZ H— Debug 34 , ARk 7 XIMAY BOOT.BIN

-« vitis - design_1_wrapper/zyngmp_fsbl/xsbl_config.h - Vitis IDE
File Edit Search Xilinx Project Window Help

ToRd 1IN BX SEERY NP

@i e

- -
. Explorer & |

& hello_world_system

& hello_world wJ design_1_wrapper (El *xfsbl config.h =

> design_1_wrapper
v E} hello_world_system [ design_1_wrapper ]

> {2} hello_world [ domain_psu_co
~ (= Debug
v = sd_card

| hello_world_system_Debug.build.uilog
makefile

=| readelf.log

system.bif
writebif.log

o

ello_warld_system.sprj

o oo m

£

G U W L L i

o =

Umm b ee

o o

@

Bowior

/* This is the address in DDR where b:
#define XFSBL_DDR_TEMP_ADDRESS

tream will be copied temporarily
(18000011 )

/* This is the address in DDR where boot.bin will be copied in USB boot m
#define XFSBL_DDR_TEMP_BUFFER_ADDRESS (Bx460HBEL )

Type Definitions ***

ine Functions) Definitions ##=skexssssssses

FSBL Debug options

supports an uncondi print

FSBL_PRINT Used to p FSBL header and any mandatory pr
Hence FSBL_PRINT_VAL should always be 1

Further FSBL by default doesn't have any debug prints enabled. If use
want to enable the debug prints, they can define the following
options

* FSBL supports three types of debug levels.
- FSBL_DEBUG Defining this will print basic information and
error prints if any

ts enabled with form

FSBL
sp

I

0 Defining this
ers in addition to the bas
BL DEBUG DETAILED Defining this
all data exchanged.

have pri
information
will print information with

&l 3-69 SD </Zahfy BOOT.BIN
EBE—MT5 AR . Rk APP TH2AY system FA%EI%ERE Create Boot Image , S8HAY
BOFAEZI4RE BIF SRR, BIF MAR4RL BOOT NHAMBELE N , &8
4 REAY BOOT.bin M4EE{R , BOOT.bin XERFATBENZEING , ATLIKEl SD £

Bz, e LUREZE] QSPI Flash,
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4 Create Boot Image X
Create Boot Image
Creates Zynq MP Boot Image in .bin format from given FSBL elf and parition files in specified output folder.

Architecture: | Zyng MP

O Create new BIF file @ Import from existing BIF file

Impart BIF file path: ‘D:/‘HSMG/helloiwurld/‘vitis/helloiwurld/‘iidefbootimage/he\\oiwor\d.bwl ‘ e

Basic  Security

Output BIF file path: |D:/HS/4GIhel\oiwor\d/‘vi!is/hel\oiwor\d,‘iide/‘boo!image/‘he\loiwur\d‘bif | | Browse...
UDF data: | | | Browse...
[ split Output format: [BIN ~

Output path: |D:/HS/‘IG,’haHm_wnr\d/vi!isfhal\m_wor\d{_ide/bumimags/BDOT‘bin | Prowion

Boot image partitions

file path Encrypted  Authenticat... Add
{bootloader) Di/FZ5/4G/hello_world/vitis/design_1_wrapperfexport/design 1 wrapper/sw/design 1 wrapper/boot/fsbl.elf none none -

3| | DiFZ5/46 hello_world/vitis/hello_world/ ide/bitstreamydesian 1 wrapper.bit none nane L
| DifFz5/4G/hello_worldpvitis/hello_world/Debugrhello world.clf none nene P
Up

Down

@ Preview BIF Changes Cancel r
3-70 &pY BOOT.bin
f£ Boot image partitions FIFRFPEBESKAINE , T—PE—TEER bootloader X

4, R LEAERM fsblelf X, EANER FPGA BLEIMY bitstream , S5=N2
NFRERE , TEASLISS /Y hello world.elf, FTG Create Image 4=/ BOOT.bin,

+ | bootimage - o x

== mE == o
TSR - [ B R 2ma !
TlemsE- | == | SRR =

Bt J e
itz ¥ lpFmam OO ROEE I
smn w2 7% e

o

J EEE
e

O (D) » FZS » 4G » helloworld » vitis » helloworld » ide » bootimage v O ! #E'bo..

A E=m 1S EE

o HuEAE
[] BOOTbin

e i T hello_world bif
3 X || hello_world.bi
“,' i ¥ | readelflog

5] writebiflog
= B8R 4

8G

bin

] |
MATLAB H

ool

@ OneDrive c

0 ke r
N EDFor]
B
=B
Eb ]
¥ =
b EF
W =6
e FHIEER (C)
- FIIE (D)
- I (E)
- (R 1
- 308 (G) v

44mE

S

MM 35-"71‘ Bdof.bin
BIFAIRFTE SD Rigaht&E, , SARIEIXAS BOOT.bin HENE SD RIREIFF AR £

N—y—

=17,
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COMS - PuTTY - O pd

3-72 HitHEER

3.2 PL %5 PS ig#uE3xzEA

PS 5 PL Z [ EREUER EAVEEENEE , EENAXMEET EMIO RUigit , PS
AT B s EIT IR AL 5G] PL A0S 1EEE, IS EEmIT RIS AXI4 MskiE
. R, REnAREREHIE,
3.2.1 PL 5 PS ZaEiEszEEIE

zynq HY GPIO , 9379 2 ff , MIO(multiuse 1/0)F] EMIO(extendable multiuse 1/O)
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GPIO 26-bit
-
Bank O
MIO
x78
| |
GPIO 26-bit -
B .
Bank 1 - Pin
| E———— |
GPIO 26-bit
R R
Bank 2
EMIO Interface to PL
GPIO 32-bit EMIOGPIOI[0:31]
Bank 3 - - EMIOGPIOO[0:31]
EMIOGPIOTN[0:31]
GPIO 32-bit EMIOGPIOI[32:63]
Bank 4 - = EMIOGPIOO[32:63]
EMIOGPIOTNI[32:63]
GPIO 32-bit EMIOGPIOI[64:95]
Bank 5 < > EMIOGPIOO[64:95]
EMIOGPIOTN[64:95]

X15456-092516
Figure 27-1: GPIO Block Diagram

3-73 MIO '—5 EMIO £5%4
BANK3~BANKS5 fY EMIO ﬁ 96 4, & PS ima] LAE#Ea), £/ EMIO HJF4h
A , 2 MIO AigA PS AJLUEE EMIO } | PL ER5AYS (R,
SRR T B GPIO 20O |, miitdEEKNFR M FEB RO LI LIS
81T PS 1518) PL imRIET IR,

3.22 PS 5 PL igzZEfnliiE 5%

£ ZYNQ S FINEREASIIL T AXI Aty , B4F 12 MpRiEO |, 9815
S AXI HP{0:3} FPD, S AXI LPD, S AXI ACE FPD , S AXI ACP FPD,
S AXI HPC{0,1} FPD , M AXI HPM{0,1} FPD , M_AXI HPMO LPD #Z[],

S_AXI HP{0:3}_FPD #2[1 : 25MeeHHma AXI4 fnElEO , 280N, , PLE
REREIRSFIERE. TZEMBT PL M PS LAYFfERS ( DDR #1 FPDMain Switch )

S_AXI_LPD ¥ : &MaeimM , &% PL ) LPD, {IERIGIE OCM 1 TCM |, (9]
PS iiff DDR,

S AXI HPC{0,1} FPD #£#[] : i&#2 PL 2| FPD , Bli&E#ZR CCI, i/ L1 1 L2Cache ,
EF@d CCI, 73/8) DDR #4282 B R AIER
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M_AXI HPM{0,1} FPD ¥ : &M4EERLL , PS /9 master , & FPD | PL , ATFBF
CPU, DMA, PCle Z5 )\ PS #EiX K EE1EZ PL,

M_AXI HPMO LPD £ : {KZERZEORE , PS /9 master , & LPD &l PL , O] 4%
318 PL imfAY BRAM , DDR & , tBEEFFBCE PL imfIS517=s.

HEBEM_AXI_HPM{0,1} FPD #1M_AXI HPMO LPD 2 Master Port , BpFENIEO ,
REBRE Slave Port ( MHIIEO ) . FNZOEEREZSAIRER , ARM FLAFIBRNEN
O FEaNiAA PLIZLE , HSCRUEE PL BUEIRE ML |, 555 PL HERNRTESEED
BEiERS. ERMWIEROMBETHaizO | #2°k8 PLANES |, ki, £ PSS PL
BENA , ANSZHEO S AXI_HP{0:3} FPD, M_AXI HPM{0,1} _FPD F]

M_AXI HPMO LPD,

i F PS iwAY ARM BB AXI #0 , M PL NFEEFEREESCIIERAY AXI
MM, Xilinx ££ Vivado FFAIAEERIZHINAY IP 40 AXI-DMA , AXI-GPIO , AXI-Dataover,
AXI-Stream EPSEI 7T HEMNAYEC , SEFERTEREM Vivado BY IP FIZRAFRANED BT SCERAERZEY
Ihge. TE Vivado FHIZF DMA IP :

Search: qu (5 matches)

1F AX| Central Direct Memory Access

4F AXl DataMover

4F AX] Direct Memory Access

4F AX] Multi Channel Direct Memory Access
14F AX Video Direct Memary Access

EMTER to select, ESC to cancel, Cirl+Cl for IP details

[ 3-74 1% DMA IP
TEAIANERR AXI#0 IP BIIHEEN A
AXI-DMA : SCHRM PS 97FE! PL muﬁmm@@ﬁ AXI-HP<---->AXI-Stream HU%EHE
AXI-FIFO-MM2S : SCIIM PS A7FZ! PL BF{EHIEE AXI-HPM<----->AXI-Stream A
=g
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AXI-Datamover : SCHIM PS N7FZl PL EiE(EHEiEIERIEIE AXI-HP<---->AXI-Stream HY
R, AANTXRESSH PL IR , PS B Hain.

AXI-VDMA : SEHIM PS W1FZE! PL EiR(EHIEIREE AXI-HP<---->AXI-Stream AY%E
%, ARSI EN. BGRE"HEIEN.

AXI-CDMA : X 2H PL IS EENAFN—MUERBEIS—ME | TF
CPU kf&HFE,

, HAISEEENEDHE0HE]. B, BRFEEFRECSEXH IP [F PS #{TE
& KBTI LAR R SERIXINE 1P, AFPBEEN IP #Za]LUAE AXI4-Lite , AX14 , AXI-
Stream , PLB # FSL IX&42 10, [ERFHET ARM X—imAsH , FTLAARH.

B7 LEOXEET 1P IASERNBEEN IP , FAPESIAFEER AXI BfF 7K
Z (BRIFASDBERIRE ) |, B9 Xilink B85 AXI IFFEXBEHER SRR , AFRR
SRR TR CHBIELIEN,

AXI PMYPHERSHE— N ST RBIENEZOMNY | A2 NIMNREEEERE R |,
HAIFEMMAN— AXI Interconnect &5 , B2 AXI BEXFERE , ERRREMEE— I
24 AXI FIRFERE— M EEN AXI WNIZSRRI—FHE ( BRSUTRIaNE
ERVASHERERE ) . X AXI Interconnect IP #ZERZAILISZIF 16 NEIRE. 16 PAIR
% MRFTESEZHEO , JLAZIANLA 1P #Z,

AXI Interconnect EAEEENGLL TR :

N-to-1 Interconnect

to-N Interconnect

N-to-M Interconnect (Crossbar Mode)
N-to-M Interconnect (Shared Access Mode)

Master ( Interconnect

Z3—RIER —IZHER
3-75 AXI interconnect
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e rconnec
vk ter O [wel
an - AW
y Trarvac o Y
AR AR
Aroter

MWiey |

AR A
Mgty 2 B2

il Head
/ Transactinn

AR Attt

o

EXIZEEINEE

Int&Erconnect

Write Diata Crossbar

Read Uata Crossbar

ZXEEEHIREE

& 3-76 AXI interconnect 514
ZYNQ WEBRY AXI IR E R ERIE EEREMERIRY A U EBGESRAY | BEARIE 7 1EimEL
EIEXE , MRETEERNRIEYE. Xilink £ Vivado BRI HRM T SCILXFH B EXRERE
BY IP #% axi_interconnect , FefiJREFART LA,
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Search: Al Interl (6 matches)

F AHB-Lite to AXI Bridge

4F Axl4-Stream Interconnect
IF AXl AHBLite Bridge

IF AXl APB Bridge

1F AX Interconnect

1F 23X Interrupt Controller

EMTER to select, ESC to cancel, Cirl+Cl for IP details

3-77 AXI interconnect 1% IP

3.3 AXl4 52478

3.3.1 AXI4 1Y

B XILINX 1% 7 &%l FPGA, SOC #EtH VIVADO FFRINESS | 5 FPGA FFREENN
BT ERNA 1P 2ot T TIEEEFIE , mOBRENIIER , JTERE ZYNQ RIE
FAPAINE AR,

VIVADO F&IMEFLFFER 1P &R~ 5 AXI BEL |, P 2B LTREL,

FPGA TREITRFEFIWF AXI 55 , JVFMERE TG [P &2EORIERAGEE. 1XEN
NEMCBES R AR R E S BB RFHITIONE , X—/REXT ISE 2EXAIHE

HLREESIRITIEE | VIVADO FAAINMEHFHIKEENTFH IP #% , XASAI8ERE
FPGA T2INEH , TG EMEERERIBIAZIRZF | (£A VIVADO HZIHES | &
EXTEMEEHTINEN |, B AXI REEAREDO , BT VIVADO 28R 7B
NTE,

AXI (Advanced eXtensible Interface) A</ H ARM 2 7] £ H (1) —F i 28 by
W, Xilinx ) 6 RFIH) FPGA JFuaxT AXI S ZR52 2R, HEi i AXI4 A,

(1) AXI4 : ( For high-performance memory-mapped requirements. ) F-EH [6] S BEHD
HFBREHEB(SHIREK , REEIIRITRIED , RIFRAK 256 SRR AER ;

-112 -



MYS-ZUSEV FPGA 1833 V2.0.3 MY 1R KBz

(2 ) AXI4-Lite : ( For simple, low-throughput memory-mapped communication ) &—

MNZERAMIEIRG RGO |, SREROIZERTT,
(3 ) AXI4-Stream : ( For high-speed streaming data. ) EREIRAEUEER ; KE T
TR, ARIFFCIRFINSUER R E R,
AXI4 BE6F0 AX14-Lite B EBHEBINERZED
(1) EbibEE , €4 ARVALID, ARADDR, ARREADY {55 ;
(2) E&UEEIE , 88 RVALID, RDATA, RREADY, RRESP 5 ;
(3) BibibEE , 88 AWVALID , AWADDR, AWREADY {55 ;
(4) BHIERE , 8% WVALID, WDATA , WSTRB, WREADY {55 ;
(5) BaEiEE , 88 BVALID, BRESP, BREADY 55 ;
(6) RS5EiE , 88 : ACLK , ARESETN 8.
M0 AXI4-Stream SZHHEKT :
(1) ACLK (55 : B\&khadeh , EFHEERL;
(2) ARESETN (55 : B&EM , KBFER ;
(3 ) TREADY 155 : MIERENSIFERIES ;
(4) TDATA 55 : #UE , alEEE 32,64,128,256bit
(5) TSTRB {55 : & bit XA TDATA F—PMEMFT5 , FEE /I TDATA/S ;
(6) TLAST 55 : ENERFMNIZXEm AR EIERIIEE
(7) TVALID {55 : ENHRMEIERRERBN ;
(8) TUSERES : BFEN(ES | BEJI 128/8bit,
HhubiEE %ﬂ%ﬁl_L

Bt E, hE | asme. ttf“%-i-‘%ﬂ,ﬁliﬁﬁ
ARVALID | SRBxEFEEL RVALID BT R E e R

FEEB Wikt ith

nHnERHER

ﬁ ARADDR itk RDATA I

L SRt T T, EEREET T, ZEBIETMNM
Z{EBIET M8 RREADY BT ESITFRIEUE
ARREADY |HHESFET—

P HBUEFIHE X ER

fpzElES |
{RiF2ERL, HAME ERER, X MEERBEES
ARPROT | EEFETREZEEN RRESP GHEBANIATE.

IR 255 |

ARERTES

ER2—THERE

kg Sa9AE)

-

i
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MYiR ®1E3

| SisutER. X4 SHEY. X SHEEN. HE
EERTIEZEE EEFrEW SFRASHSH
AWVALID | $EHSHat | WVALID | EEIERNE | BVALID | BB NGB,
fo=hlER. BEESHT
H.
IBRCER, Z(ES
BrEXENT
= AWADDR Bt WDATA S#ie BREADY | LUET—/ 8 AL
e : it
]\E | SIDERF T, Bk, X4
Z{ESETMNE ESFAIZ=F
E AWREADY | H#&EFHE%— | WSTRB | HiEESEHN
i AE R KB #6E, —bit
BESHIES ¥F B WDATA
. — NS Sightz, X HMg8
EFEFIPEE, EESTT. BRESP FTEBEELE
XME B FEiZ | WREADY | ZIEEIETM BERS,
EFNHUNNE HHobliEs
AWPROT | 245 , F7REZ Bz,
BTEESE—T
HWE\EFNHIES
| B9iGE)

Real

3-78 AXI REEEmE ST

MY R ERE ARG LY. FEtkiR AXI4 , AXI4-Lite , AXI4-Stream #/2
AXI4 Y. AXT R RIRImRRI LA 95 A=E (master ) . M (slave ) Bl , {4128
—RRFTEIEIT—™ AXI Interconnect 1HERz , {ERIRIRME— 1 EEZN AXI FigFiEREE|
—NEEN AXT NIREFRI—FRIHEAH.,

AXI Interconnect FENMEAHR | JFESPEHLARMYEERT , AXI Interconnect Th
SRENBRAHEERRER, BF AXIXFRELFAE  SUFREFEENR D 5532 |
MARRIENAIZRY ID BJ8EHE[RE , M AXI Interconnect R 7 IX—[AJ , BEISAEEN
89 ID (FEATRELE 1D 15—,

AXI MYCEEEINEE | SSEUEEE | BitihEE , 53dEEE , BMEED T |
ZBEEEHEECHEFNN. 8MNBEEEATHANFELKH. X2 AXI SIREZ

o

3.3.2 AXI IBFHRY
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AX14 FFREBRIR—Fh READY , VALID BFBEENFH , BERRFENITTHITEE
BERT , B—NMEFHHRE. EHEFE VLAID (EEkisi ARSI EEE a3,
mEMRF=4 READY (55 RIEERERFRSHIESRHIEE., ERRkERE
VALID #] READY {EERII ISR, N TEHFISLH

o I N I S R
INFORMATION X X
VALID I \
READY | .

T

3-79 Valid BF READY RUiE3F
Mihhk ILAE R S 2 ST, AR BB R R AR e I . A OREF VALID VIS
BRI A R N TR —RREALEGH5E, W& RLAST (55 K&nk)E —1
A% S 0 B9
TO T T2 T3 T4 T5 T6 T7 T8 T9 TIO T4 T2 TI3

ACLK |
ARADDR ) A
ARVALID [ \
ARREADY \ [\
RDATA : bat)(Voirz)
RLAST I\

RVALID ; I\ []—V—'\\
RREADY /] v 7 | | WY B

3-80 READY 87F VALID BYEFLAREH
FREMIRESEERIShEEY , ARENAREE— SHIEEISEIEEE
i, BENERERE—EUERN , WLAST (E5HMZENE. SREREGIEEIEZ Gt
B— BN AE R FH KRS ES 5.
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TO T1 T2 T3 T4 T5 T6 TF T8 T9 T10

2L N A O I
AWADDR Y A ( '
AwvaLD J
AWREADY \ [ \
WDATA ( bwmo) X bean X \ D(A2) ) Da3)
WLAST 7\
WUALID J v T et e W
WREADY /AR /| / S S
BRESP . . ; B
BVALID y 1
BREADY I |\

3-80 {EimEdE Gl
AXI_LITE NEUEREERFS AXI RERFER , RESXRRER—EUEMC ;
AXI4-Stream BT F :
HRFEREROERLN , ERatihEE , ERENFS AXI RARFER ;

3.4 FEID

RKENBTHEEEEE TENEMESRER | BiENRERREESFRRERYE
HRIRE, BEORHEMNET PS 5 PL Z[BNEBIAR, EH—SHFIFTESE ARM 25
B9 AMBA 1Y spec , EEENFARIHEIAT SOC i8Rt AN ERIE, X PS
5 PL Z[BIRYEERREIR AXI Interconnecter TRAHITSE ¥ XY ARM+FPGA X \NBRIGES
BIEER.
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FEMEEF AXl4-Lite 2ERELIRSFIEIR

AEFTER N TIEMR PS infitE HRMNS PL imiEiERY AXI4-Lite BRERIEORE |, LK
ENNENRGER |, iFENET GPIO , AXIUART , AXI IIC FHEHIREAIER 10 =HliE
O

4.1 AXI UART
4.1.1 AXI UART B9EGEENR

Xilinx LogiCORE IP AXI @A /4L (GPIO) Wiz AXI ZEOfRALEAmAN /L
¥, 1z 32 AR (IP) RIZEES AXl4-Lite #EOERE. BAREUSHNT !

XiF AXl4-Lite BOMGTE

XHFOBCERVERELY GPIO @i

#F 1 3 32 {i GPIO 3|MMnE S @ERE

XIEFEEA GPIO (UshS4RE NS E

XS NMEENRHEE

XIEFESFRENE—(DNINERE

XIFATIERI RS SR A AL

UART Control
UART 16550
Registers RX |= RX
: Control
2 Receive Data
il FIFO
AXl4-Lite AXI »| Transmit Data BRG
“Interface ™ interface FIFO <

- Status Register T

(STAT_REG) Control - TX

»| Control Register
(CTRL_REG) Interrupt Control » Interrupt

4-1 AXI UART FIESHIRITHER]

THEEVER -

AXI GPIO igit/a AXl4-Lite EORMBERAMAN LR, AXI GPIO alLABCE AR
BEEEERE. BNEENEESTLUNES. EYSESZERA=SE T |, w0
A LASSEERMASE Y. BENEE AT AN R E i 4 Al T,

BREBNEYH (GPIO) RiZE—NMzO , JLEMIAAIREHNARHEL. BN
AT ARk HIS N ERIR BRI T 9.
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FiH—E 8= aILAE# pg144-LogiCORE IP AXI GPIO V2.0 Product
Guide(AXI).pdf

4.1.2 LIZ4E

BAERIXAN AXI UART LT ps 1@ axi /S5t pl whY uartlP #% , HiHEROE
5, B RS Ft TR | ARRHENED |, wO RIS O EET B
+ ., [RIEER

Diagram  x Address Editor

q al¥d Ble a z 4+ B | a#)'C| o - Default View ~ &

zynq_ultra_ps_e_0

psB_0_ax|_periph
oo - 0
f j M_AX|_HPMO_FPD ik 5|+ soo_axi
1n0[o:0] s plLresatnd e M o axi_varlite 0
P pl_ps_wqd1:0] . S ‘r;
i 0_AXI + i s ax
: UitraSCALE* s : j e o mp [OT
S intarmupt
5

Zynq UliraScale+ MPSoC axi_aresetn

ste nq_ulra_ps_e_0_pl_clk0
retpsf_0_BaM : AXI Uaiilite

AX] Interconnect

4-2 TIERITEE]

RS232

VCCIV3

il 100nF/4/50Y | |aC373 16 1
i) ]

vcc Ci+
C374 s
100nF/4/50V
100nF/4/50Y |8 C375 2 v+ ci- 3

100nF4/50Y I-CJTE 8 4

V- c2+
o iz
. , 10onFLs0Y
GND c2- 2
- PL_UART_TX 1 14 RS23Z_TX RI67 10R/BM%
{11} PL_UART_TX i =4 T1IN TioUT s T
S :;< PLURRT R FZ6H, o o, ZZRAIEY: 12 13 LS 10R/BIT% 3

{11} PL_UART_RX

0 R1OUT RI1IN 7 oy
=0 T2ZIN T20UT 5
R20OUT R2IN B—x % ‘( ULO-TB13-15RCI3.81-03P-4000A
2 -t
SP3232EEYL § % § g
0 L

& 4-3 FIEEIRIT

4.1.3 LETE

Vivado T2 :

327 vivado TH2 , f58 5 axi_uart,PS HHIEAFRSBIZIR" hello_world” TF2HHY
FESH—., WA TIENR) axi_uartlite.rar,
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4 hello_world - [1/7Z5/4G8/hello_world/hello worldxpr] - Vivado 2020.1 - 8 x
Eile  Edt Flow Jools Repots Window  Lajout View  Help Q- Quick Access write_bitstream Complete /-
i o 1= == DefauttLayout v
{ cuoseProject Opengecent  »
¢ ¥ B fonais 72 _ O |Dagram x AddressEdior x 2on
Open Example.
o o Q + E #, C o [= Defautview -
‘Save Block Design As. Savels
Glose Block Design Open LogFile
Open Journa File
Write el
awcnie
Checipoint
r
2zynq_ultra_ps_e_0
Text Egtor -
- —=ZYNQ
PErint. HELAS -0oXx e
o UltraSCALE*+
Ext “Zynq UltraScalor MPSoC
> Open Elaborated Design
v smHess fectan
P Run Synthesis.
> Open Synihesizad Design
~ WPLEWENTATION
ToiConsole  x Messages | Log | Reports | Design _oo
P Run implementation
alz s/n B E W
> Open Implamanted Design
~ PROGRAM AND DEBUG
¥ Generate Bitsream o
> Opan Haraware Manager
ources 1/bd/design 1/dssign . bi>
ssin = 0.000
< >

AT
—

4-4 Vivado i&it

14

£

¢ Save Project As X

N gaye this project to 3 new name and location.

Project name:
Project location:

|w__""] Create project subdirectory
Project will be created at: [/FZ5/4GBlax_uart
[+ Include run results ;

g [ | Import all files to the new project |

EIJ{i_IJEII'tl

lIFZ5/4GB

ECE PL Rl

Bl 4-5 BELEARR
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4 Re-customize IP *
5|
Zynq UltraScale+ MPSoC (3.3) ¢
@ Documentation IP Location
- Page Navigator = PS-PL Configuration
= | -
[l swichToAdvancedtoze & (X T &
E Search: Q-
PS UltraScale+ Block Design
Name Select
E 110 Configuration « General
~ Interrupts
Clock Configuration
~ PLioP8
DDR Configuration I IRQOM-71 1w
IRQI[0-7] 0w
PS-PL Configuration
a APU Legacy Interrupts(IRQ, FIQ)
RPU Legacy Interrupts(IRQ, nFIQ) \:\
> PStoPL
> Fabric Reset Enable %
» Address Fragmentation
» Others
> PS-PLInterfaces
> Debug
B
a
s
9
9
I
u
k
kssuresT RPIL T% alss beine used bv other verioheral clocks THeiT outonts mav get impactsd i¥ anv drrver chaness DF AUDI0 FLI Soures 6 Subnart FURtins SHdis chanse

&l 4-6 RINECE

A II—™ AXI Uart IP % , iIXEFECE BIZEEFIAR.

# Designer Assistance available. Run Connection Automation

-
Search: Q- uart (2 matches) | r 2yt ltra o -
¥ AXI UART16550 ‘
T o YNQ LAX_HPNO_FPD -+
f5:01 2 . ‘
UltraSCALE+
L T TraSealer PBaT 4
-
~
ENTER to select, ESC to cancel, Ctrl+Q for IP details
Diagram x Address Editor x 200
alald B @& a + o & E| A C Y | = DefaultView v o

¥ Designer Assistance available. Run Connection Automation

- ZYINGL T

System Net zynq_ultra_ps_e_0_pl_clko

UltraSCALE*

axi_uartlite_0

AXI Uartlite

4-7 FEN 1P
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70 concat IP #% , &R,

Diagram  x Address Editor  x 200
ala | Wl el a + & #», C < |= Defauttview v o
* Designer Assistance available. Run Connection Automation
axi_uartlite_0 zyng ultra ps e 0
) _ xiconcat 0 e “ !
S, L.:RT -t— Il o mabpm0.fpd act S/SIEM Nel Zna_ulra_ps_e_0_pl_ciko MHAKLHPM:I.FF;:;— i
: interrup| InD[0: ” | re:
s_ari_aresetn Wn[o0] dout{1:0] pl_ps_irg0[5:0] ‘ I I Vu» plclkd
AXI Uarlite o UltraSCALE+
Zyng UltraScale+ MPSoC
3 . TN
~ L
4-8 AN concat IEHEEL
mHTIEREY Run C ion A ion-->0OK H{TENE
RLEINEPHEY Run Connection Automation-- 17 Z
# Run Connection Automation x
Automatically make connections in your design by checking the boxes ofthe interfaces to connect. Select an interface on the left to display its configuration options on
the right. '
4 Q= %
v }Au Automation (2 out of 2 selected),
v [ FF axi_uartlite_0
&) £ S_A
[+ [} UART
Select an interface pin on the left panel ta view its options
]
2 —
(2) Caticel
A (2 ance
iy

4-9 BoliEs
BaliEZsenks , AT EFR
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UltraSCALE*

Concat

Diagram  x Address Editor  x
a Q w| o Q £ + & #, C o | = Defautview v
2ynq_itra_ps_e 0
ps8_0_axi_periph
xlconcat_ 0 ‘ 4
g ik YN M_AXI_HPNIO_FPD 4 [
ma Z
P plreseind ax_uartlite_0
#i_ps imo[50] d o i £

Zynq UlraScale+ MPSoC

st_ps8_0_99M

slowest_syng dlk mb_rasat

ext_reselin bus_struct_rasat[0:0]
o aux_resat_in peripheral ressti0:0]
= mb_debug sys st inkarconnect_aresetn]0:0]
= dem _ocked peripheral_are setnf0.0]

Processor System Reset

¥ ETW w0ax +
S00_ARESETM .ﬁ

= uart_rti 0

AXI Uartlite
A Interconnect

B 4-10 ZEZ5eRAY BD T2

ERIEN G | IIALIRI M,

A o 25748/ ua s >
e Em Fow Toos Rears  Wnoow Leout Vew ol ik Access Sinesis Outorcste ceials
G M e+ BB X ®E 8T X T

: BLOCKDESIGN -desion_ 2 x
| PROJECTMAAGES sowcesx Desan | Sunais Py | Pe———— e oo o
& settings
qQl|x & QX B o a L 3K ®E A C o Default View v o
Adasources
- Design Soutces 2 -
Language Tempises . desion__wrapper esion_1_wrappgonciull
< P cag ) dasign 4.1 cesgn 4 (tssign_14 /97
> @ deston_t Ve
Add Sources
© PINTEGRATOR s Tens VIVADO! o
CreatoBlockDesign = Constrans (A oada o |
P o0
Open SockDesign Bk ot B an_uartie 0
5 5 St 1 brcix
Werarchy 1P Sources  Licariss  Gompid poopreete i soucss b amesene w0
Ador ceate simultion sorces o cix
© suuLsTon B
Run imuaton G 2t |D—
design_14 «]
© RTLALYSIS -
© Enavlea
 Open Eaborated Desion
Locton, FZSvGBIax_aterad_uart
& Reporttetnocsioss
Tive ek Designs
ReportORC
Pt [Er—
A sanamate
<
Gonera | Propais

- swmHesis £ XILINX

> RunSymhesis PSR - - | s ‘ =

> Open Synthesized Desion

~ MPLEENTATION
8/ _verelise/ax_uarelice.sees/onstes_1ner
» Runimplemertation 7 ity

open 1:/1 o/sxi_uartlits, roe/eonstrs_Lnes/sxe. s ¥

> Openimplem add_files fileset co

set_praperty

' PROGRAM AND DEBUG open b desien (T /F75/460/axi_uartlive/aci_uartlite. sees/sou

fod/design  design 1 Vi)
[od/design 1 dosign 1 bi)

open_bd_design (1:/F75/408/asi_vecelit/asi_uvaselite, sxes/sou

¥ Generate Bitstream
> Open Hardware Manager %

EEERE BRI
—

&l 4-11 FRINLIRIAE

BIEE src 2953714,
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7| Add or Create Constraints

i L)

Specify or create constraint files for physical and timing constraint to add to your project. '

1| ¢ Create Constraints File *

I Specify constrair

~ Create a new constraints file and add it to
- your project

4

Constraint File

srcxdc File type: " XDC ~ T
File name: I]srd | |
File location: | & =<Local to Project= R

®

| Add Files |I Create File I

|| Copy constraints files into project

‘7, Nex | Finish | | Cancel |

4-12 JRIIEEBR
led.xdc MNLATAZE , OB FFEFTRESHimCO—3,

E set_property IOSTANDARD LVCMOS33 [get_ports uart rtl 0 rxd]
| set_property IOSTANDARD LVCMOS33 [get_ports uart_rtl_0_txd]
| set_property PACKAGE_PIN AB14 [get_ports uart_rtl_0_txd]

' set_property PACKAGE PIN AE15 [get_ports usrt rtl 0_rxd]

[ R S 5 I S

4-12 ZIN5 |3 ES
THE4ERL bitstream RS xsa MHHNZBESFE—NLE— , BABEER.
Vitis T#% :
BN Vitis B |, FiE2E 0 axi_uartlite FTFE , 7 Templates fEAUEGIRE |, 15
empty &tk , /25 platform.xpr->Board Support Package->( axi_uartlite)import

Examples—>Example Directory,
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N
@ Fle Edit  Search Xilinx Project Wi el
i 03 ~ |- {~i-0 g~ DS x

. Explorer 3 | & axivartsystem  Raxivart | design 1 wrapper 3 |

i_uart_system

N Examples for axi artiite 0

Import Examples

Select the examples to be imported into workpsace. Double click on the file to view the source.

type fiter text X

Board Support Package

axi_uart [ doma

o o

) Includes

~ [ design_1_wrapper
— {

View current BSP settings, or configure settings lie STDIO periph
assign drivers to peripherals, change versions of OS/libraries/drivd

R leriptid amp.febl
B READMEt 2 Board Support Package Madify BSP Settings... | Reset BSP Sources

q 6 ide © B, domsin psu,cortexs53.0 i e il Sorsrsdioiind

i _‘W raioneaii setings fileis generated with the user options selected in

R axvertprj ERER RSB . | ciears any cxisting modifications done. All the subsquent changes

& ax uart system.sprj pmu0
nqmp_pmufiv

E Board Support Package

SP settings from file
Operatifg-system

& bitstream

> export

- Name: stan

f\:;s Version: 7.2

= Standalone is a simple™ayglevel software layer.
su_cortexas3 0

B pet.S & Description: and exceptions as well as the'

> [ wuartlte_jntr_example
[ xuartite_intr_tapp_example

> [ xuartlite Jow Jevel example
[ xuartite_polled_example

> [ xuartlite selftest example

o B Lty
A > @ zynamp e . B _
Documentation: standslone 7 2 ) : =
S, | o] N -
Orivers Libraries N~ g

2 Name Driver Documentation g, _Examples ~
3 Assiomnt 58 -a axi_uartite 0 uartite Documentation Uik [import Exsmples

Yy = P acpu gic scugic ok mpor Eramples
| - EERSO0% phiadma 0 g Import Examples
7| > teEn b peu_sdma_l 2dma import Examples
¥ B design 1 wrapper (Patiorm puadma 2 2dma import Examples
B pau_sdma_3 zdma import Examples

psu_sdma 4 2dma Import Bamples
psu_sdma_s zdma import Examples d
"
| Mair| Hardware Spechcaton
k © Console £ |[£] Problems [E] Vitis Log (D Guidance teElER-&MB-8-=0
Build Console [axi uart ystem, Debug)

El
[
>

4-13 vitis T#2

B RS , &4 xuartlite_low_level_example.c EIFAIITIE src BRT.

| examples

== =5E
. ERIEE - T srEms -
|-
u [F] #ametmsEr=t * X _I' 1) Emn -
= BHE SHE W RS
& =1 % Sttt

TR =t #E
T

-

AXUZEG (o

FZ5
TiescE

EmaR

Eir

€ indexhtml
= readment

& OneDrive || xuartlite_intr example.c

| | xuartlite intr tapp_example.c

@ -

= Bt

T l@mE=iEE
17

<« 20201 » data » embeddedsw » XilinxProcessorlPLib » drivers » uartlite v3 4 » examples

o S

Chrome HTML D...

2

1KB
2 KB

12 KB

5 KB

*
L2

O

Hesss
e ==

HE examples”

5 KB

[ e
Paows
B wm

I | | xuartlite_low level example.c

2020/5/28 7:54

|| xuartlite_polled_example.c

[ xuartlite_selftest_example.c

T KB

4 KB

20205728 1558
2020/5/28 7:54

= BE

Bl o

¥ T

D EF

W =E

e FHEEE (C)
- I (D)
- RS (E)
- (R
s —N(ch]

- IR (HY

- I ()

P S LR

A o

TAWE &P 14HE 497 KB

4-14 BRIRNFEE
fRIFSeRiE | 1EE JTAG Z&EIF AR, UART B9 USB %% PC

{5 PUTTY XHHE9EROLIREIN TR,

Debug SNEF—1TIE—E , i2F Ml , EinsOmBERAT,
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COMB - PuTTY = O %

4-15 ZFRER

4.21I1C

4.2.1 IIC Efh%NiR

12C RER—FERITEIRSE , RECIRESE | —REWEAIEERELZ SDA , 5—1R
ERdhs SCL , FRErTLUESMER. IICIRZEEGMELHItE , REERKE HE
HAYEST IIC IRBAIECHELLRY , EASERION, BERIIATHER JICIZRED S
FIRBFNESR | EEHIFZEREEIRE.
4.2.2 SCIEBLE
AL TIERBCELF PS imAY 12C LU | BT PS imAY 12C E4X EEPROM #7
EU=H 5
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4 4 [8/35 Gy ws :’2 ]D,,; M”},’,ZQ‘P

4-16 [IEEEETEE
4.2.3 SCSCTR
Vivado T#2& :
EHTF" hello_world” T8, BERN—9 iic_test TFE, HEEBFRA iic_test.rar,

XER iic 2 PS IHA MIO 3|HIY IIC , ERESFE— N LRETERENT , FUAZEEBM
WE, BiE4R bitstream , S:H xsa 4EDTA],

Vitis T#% :

FETENSEAILSES— LR , #iER iic_test BY application project f§ ,
5 axi vart R E , miE platform.xpr->Board Support Package—=>( psu_i2c_1)Import
Examples—>Example Directory ,

ETFNB RS , 54l xiicps_eeprom_polled_example.c ZFAIBTFE src BR
T,
FFEAIAY iic IREEHBIL 9 0x51 |, TEIXEBEX Eeprom BUSE—/MtE)S 0x51 , maE4miFRD
CIP
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ance, ul6 ByteCount);
ug = r, ul6 ByteCount);

ic
ic int FindEepromPages *Pagesize ptr);

ndef T STAPP_GEN

4-17 vitis FEFIRIT
Jtag &S SD REsIAREE—NTIE—5 , IBF Mg , Bl OmBERN

4-18 ZFRER

4.3 FEMH
REERNMNG , B—THHRT PS BIY axi S&eizhl vart 880 IP FTENEHE | 55—
BXT IIC B—LEH/NR , FER PSHIINIC ’5’|‘1“ XItRF LAY EEPROM BTEE.
IR PL i axi 5%k IP ZBOGHL | BT axi SERiEREEI PS L, FH@EITIRHE
/8
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SBhE BEF AXl4 BiREHEELIS SRR
5.1 BRAM

5.1.1AXI BRAM Contorller Efit%1iR

BRAM 2 FPGA EFIRI RAM iR , BERANF#=A , BAEAENIREPHERR
JISRE, BRAM LAREFIRISTUHER T FPGA USSR , 2 FPGA LIS FZAETIAEFE
2By, REIEANE/SinOAIEERI RAM,

5.1.2 SEIB4E

NENEBRIZEA Block Memory #17 PS #1 PL RUEIERRESHELNEHLE , By
zynq PS iwHY M_AXI_HPMO_FPD im[lA #=#IF4 axi bram =g, BIdEHI=S 0
[\ bram FEEUE , SARFEEHEIZE 118 bram FRHIEIZHRE , BEHNERITEEER

BB O im T,

Diagram Address Editor 2700
(R R 2o o S e § + E 4 C|la Default View P e

e ZYNG =

U |traSCALE i

q Ultra! + MP S

5-1 BRAM LI 1B i VItEE]

5.1.3 SLIRT R

EHF" hello_world” T#2 , BfFERN— bram_test TFE, XIRFEEESRY bram_test.rar,
TEHEZFZEM block , I Block Memory Generator i750 bram #%,

Xk bram #% , ECEUWIT,
& Memory Type 1&&79 True Dual Port RAM,
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4 Re-customize IP %
Block Memory Generator (8.4) ¢
@ Documentation IP Location
IP Symbol  Power Estimation Gomponent Name blk_mem_gen_0
Show disabled ports
Basic Port A Options  PortB Options  Other Options = Summary
~
Mode BRAM Gontroller ~ nerate &
Memory Type | True Dual Port RAM  ~ Common Clock
Select the Primitive Type to be Used
® BRAM () URAM
ECC Options
ECC Type No ECC
|l + BRAM_PORTA rsta_busy
Single Bit Error Injection
||+ BRAM_PORTE rstb_busy
Write Enable
Byte Size (bits) 8
Algorithm Options
Defines the algorithm used to concatenate the block RAM primitives.
Refer datasheet for more information
Algorithm  Minimum Area
Primitive | 8kx2
~
oK Cancel

5-2 ECE axi BRAM

i85 Enable Safety Circuit B94)35, sy OK,
e o ==

h Block Memory Generator (8.4) P
@ Documentation IP Location

1P symbol

Component Name |blk_mem_gen_0

Show disabled ports

Basic

Other Options  Summary

Pipeline Stages within Mux | 0 Mux Size: 2«1

Memory Initialization

Load Init File

CoeFile

Wem File

Remaining Wemory Locations (Hex) |0
|l 4 BrRAM_PORTA

StructuraliUniSim Simulation Model Options

" + BRAM PORTEB Defines the type of warnings and outputs are generated when a
- read-write or write-write collision ocours.

Collision Wamings | All

Behavioral Simulation Model Options

Dynamic Power Saving

Sleep

Safety logic to minimize BRAM data corruption

Enable Safety Circuit

o | [ovm]

5-3 BE AXI BRAM (2)
HAOEIRFEAAME | R ok SThkECE.
FEEEZAZN axi_bram , XI5 AXI BRAM Controller 33510 axi_bram_controller #%,
W5 axi_bram_controller iIRE£# , ¥& Number of BRAM interfaces I8 1 , B4 —1

axi_bram_controller tiiXF4i8 5
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#  Re-customize IP

AXI BRAM Controller (4.1)
IP Location

@ Documentation

Show disabled ports

i+ s_ax
s ax_aclk BRAM_PORTA + |||

s_axi_aresetn

]

1] 5

Bﬁ”@&@ L

Component Name axi_bram_ctrl_0

AXl Protacol AXl4 v
Data Width 32 v
Memory Depth (Auto) 8192
D Width (Auto) 0
El Support AXI Narrow Bursts = Yes
Read Latency 1 [1-128]
Read Command Optimization No v

BRAM Options
BRAM Instance (Auto) External
Number of BRAM interfaces 1 v
ECC Options
Enable ECC No v
Enables the ECC. ECC is available only for datawidths 32,
ECC TYPE Hamming

64 and 128

Enable Fault Injection  No

ECC Reset Value 0

“ OK Cancel ‘

mifs Run Block Automation->OK #{TEzNEL , H=\5 vart P—iF |, AEREIEIR ,

&£ OK,
R EHE

5-4 FtE BRAM #1528

Diagram « Address Editor 200
Q|=E |2 o [ Assigned (2) ] Unassigned (0) | Excluded (0) Hide Al | -3
Name Interface  Slave Segment  Master Base A 1 Range Master High Address
= Network 0
% /zyng_ultra_ps e 1
B8 /zynq ultra_ps e 1/Data (39 address bits - Ox00A 1 [224G])
¢ Jaxi_bram_ctrl 0 S_AXI Mem0 0x00_A000_0000 4K - 0x00_A000_OFFF
1 /axi_bram_ctri 1 S_AX Mem0O 0x00_A000_1000 4K = 0x00_ADOQ_1FFF

5-5 HFEHEEs[a

[SERIFARIR vart TFE—5 , LT bramtest S3EFZ pl i io , FIAREE

17 i0 2978,
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Vitis T#% :
BN Vitis K4, #FEERAN bram test BITHE , 7 Templates IRARIFEIETAME |, 15EHF
empty 1BIR , AREERI T EFTEHEFIREFUGEFIHE.
KB , FEEM bram MEFERFEA 0-15 XJUNEF |, REIEHE |, BIEEE
EURFTED K.,

i 4 Lig
int main()
(=
rev
xit printf("-—-—"The btest is start:..———r )i
for (num = 0; num < P ooum++)
B 1
¥il Cut32(XDRR R¥T BRAM CTRL 0 5 AXI BASERDDR + num * 4, 0o + num) ; /Y
I
for (num = 0; num < 15; numt+)
B {

rev = ¥il In32 (XPAR AXT BRAM CTRL 1 S AXT BASEADDRE + mum * 4);

#il primtf{"The data at %x is % \\r", XDAR AXT BRAM CTRL_1 S AXT BASEADDR + num * 4, rew);
}
xil printf("-————The test is end!-————-\nm\z"};

return 0;

5-6 vitis {UABIRLT
Jtag EIH5 SD REARNSE— 1 LE— , BF TG | AlEOmEHERAT.

COMB8 - PuTTY = 0 x [

5-7 FRER
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5.2 AXI DMA
5.2.1AXI DMA EfbniR

DMA B9F=4E 5 - DMA ( Direct Memory Access , BIfERNTFEFE ) , BIBINERREAR
Bl CPU BEESRFANFRIGEIEIZEORA. EBIMNGEIREANANFRIERFEER
MR —RREBEEI CPU f=H5ERk , SNRAEEEFWTAN. BAFHANLURS
CPU BIFIEXR , BRESENERNE , WFHEEXEUENIER , XFE DMA 5=, 7]
BASERERER® , CPU IFERMAMIIFIKELZ DMA, DMA RIREERLZL , 159
W7F . & DMA R T{ElE , &1 CPU , RXHEERIEHIY,

DMA T/ERAE : E5cHE CPU IKZEIFMZAY DMA B3kl , SARHLE CPU il , iR
EiF DMA B9fE&EtEiE, KE. PUEER | [B5 DMA (B, BT KE CPU £ TH
fthaYEE1E |, IMR(ER DMA ARUHTEIRER | RIEMEINIEURERS  KiXLs CPU
ERSThAYHRT , CPU AMBESEHITZ EBATEMAIES.

THEEENEB—T AXI DMA IP (IERER , XBEFERER PG021 FHINE.

1, AXI DMA 15 FEE| T =FEk , AXI4-Lite B FXIESESEH{TELE , AXI4 Memory
Map BFERERE , FEIERH NS5 T AXI4 Memory Map Read #1 AX14 Memory
Map Write B3/ MEL , X BN M_AXI_MM2S 1 M_AXI_S2MM , —pRiE—1EE ,
XBEEERE | FHERIE. AXI4 Stream EORFTIIMEANES , H AXI4 Stream
Master ( MM2S ) BFXJ9MRE , AXI4-Stream Slave(S2MM)FBTFRIIMKIE, BINASTHF
Scatter/Gather IHgg, ( MM2S 37 Memory Map to Stream , S2MM k7= Stream to
Memory Map ) .

AXI Memory Map #iEFES#E 32, 64 , 128, 256 , 512, 1024bits

AX| Stream ¥UEEE 58, 16, 32, 64 , 128, 256 , 512, 1024bits
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AXl4 Memory Map Read AXl4 Stream Master (MM2S)

DataMover

'Y

Y

MM2S Cntl/Sts Logic AX|4 Control Stream (MM2S) =

[ [

r Y

4 AXl4-Lite »| Registers |« Scatter/Gather |« AX14 Memory Map Write/Read .
Y 1
S2MM Cntl/Sts Logic E AX|4 Stream (S2MM)
A
Y
- AXl4 Memory Map Write DataMover i AXI4-Stream Slave (S2MM)

13225

Figure 1-1: AXI DMA Block Diagram
5-8 DMA HERIEE]
2 , ALWFRABEESFREN , W TBATFSRE , EES RS , —=
MM2S , &FE Control Register , Status Register , Source Address , Transfer Length
2B, —2 S2MM |, [EIFEEFE Control Register , Status Register , Destination Address
Buffer Length PUER%y , ;EEIXEERY Source Address F[] Destination Address I8HIENTFHD
ik,

Table 2-6: Direct Register Mode Register Address Map

| Address Space Offset!?! Name . Description
00h MM2ZS5_DMACR . MM2S DMA Control register

' 04h ' MM25_DMASR | MM25 DMA Status register

"08h - 14h | Reserved | N/A

| 18h | MM25_SA | MM2S Source Address. Lower 32 bits of |
address.

: 1Ch I MMZ5_SA_MSB I MM2S Source Address. Upper 32 bits of
address.

" 28h | MM2S_LENGTH | MM2S Transfer Length (Bytes)

' 30h | S2MM_DMACR ' | 52MM DMA Control register

5-9 EI%%@%%@%@ME@
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Address Space Offset!*! Name | Description
| 34h SZMM_DMASR S2MM DMA Status register
| 38h — 44h Reserved N/A
48h S2MM_DA S2MM Destination Address. Lower 32 bit
address.
4Ch S2MM_DA_MSB S2MM Destination Address. Upper 32 bit
address.
58h SZMM_LENGTH S2ZMM Buffer Length (Bytes)

5-10 ibitzs(a)

3, LA 9 MM2S_DMACR #=4IZ5 /75170 | tHIREERIZ Bit0 , Run/Stop , FRFEE
{=1E DMA, HtRBABIHIA,
MM2S5_DMACR (MM2S DMA Control Register — Offset 00h)

This register provides control for the Memory Map to Stream DMA Channel.

Dly_IrgEN
RSVD Keyhole RSVD
[31 2|z 1a|'15|14|13|12|11 10 9 si? 6 5i4i3|2|1|o|
~ x ? ; Y
RSVD T il
IRQDelay IRQThreshold ERR_IrgEN i B bfse
10C_IrgEN Yoie BH- e

X14563

Figure 2-2: MM25 DMACR Register

5-11 MM2S_DMACR #5341|28257758

Bits Field Name Dafault | Accoss Description
Value Type

Run / Stop control for controlling running and stopping of the
DMA channel.

» 0 = Stop - DMA stops when current (if any) DMA operations are
complete. For Scatter / Gather Mode pending commands/
transfers are flushed or completed. AX14-Stream outs are
potentially terminated early. Descriptors in the update queue
are allowed to finish updating to remote memaory before engine
halt.

For Direct Register mode pending commands/transfers are
flushed or completed. AXI4-Stream outs are potentially
terminated,

The halted bit in the DMA Status register asserts to 1 when the
DMA engine is halted. This bit is cleared by AXI DMA hardware
when an error occurs. The CPU can also choose to clear this bit
to stop DMA operations.

+ 1 = Run - Start DMA operations. The halted bit in the DMA
Status register deasserts to 0 when the DMA engine begins
operations.

5-12 MM2S_DMACR 1&4H88 257788 bit0 Hfik
EXEEINHRTEILURE | 10C_IrgEn |, EEESSAKRET , Dly_IrqEn (FEEREIRAANT |,
Err_IrqEn {FEEFEIRTF,

0 RS 0 R/W
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Interrupt on Complete (IOC) Interrupt Enable. When set to 1,
allows DMASR.IOC_Irq to generate an interrupt out for descriptors

« 0 =10C Interrupt disabled

+ 1 = 10C Interrupt enabled

Interrupt on Delay Timer Interrupt Enable. When set to 1, allows
DMASR.Dly_Irq to generate an interrupt out.
« 0 = Delay Interrupt disabled

13 Dly_IrqEn 0 RW |

I

Delay Interrupt enabled

Note: This bit is ignored when AXI DMA is configured for
Direct Register Mode.

Interrupt on Error Interrupt Enable.
14 Err_IrgEn 0 R/W « 0 = Error Interrupt disabled
« 1 = Error Interrupt enabled

5-13 MM2S_DMACR #=#l283571728 bit12, 13, 14 iR
4 , MM2S_DMASR JPIRESEFes1BE |, bit12,13,14 APRPIRZE | B 1 aligkREl,
MM2S_DMASR (MM2S DMA Status Register — Offset 04h)

This register provides the status for the Memory Map to Stream DMA Channel.

Dly_Irg SGSVErT DMAINtErr Halted
RSVD l RSVD DMADecEmr RS*VD l

(3 Y S 6 [15[1a[13[12]11[0[9] 81 7[6 [543 [2[1]0]
L. A ¥ T T T
IRQDIySts IRQThresholdSts

—-

Err_lIrg T SGDecEmr TRSVD SGIncld T
10C_Irg SGIntErr  DMASIVEr Idle
X14574

Figure 2-3: MM2S DMASR Register

5-14 MM2S_DMASR 5428257728
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Interrupt on Complete. When set to 1 for Scatter/Gather Mode,
indicates an interrupt event was generated on completion of a
descriptor. This occurs for descriptors with the End of Frame
(EOF) bit set. When set to 1 for Direct Register Mode, indicates
an interrupt event was generated on completion of a transfer.
If the corresponding bit is enabled in the MM2S_DMACR
(IOC_IrgEn = 1) and if the interrupt threshold has been met,
causes an interrupt out to be generated from the AXI DMA.

+ 0 = No IOC Interrupt.
+ 1 = 10C Interrupt detected.
Writing a 1 to this bit clears it.

12 10C Irq 0 R/WC

Interrupt on Delay. When set to 1, indicates an interrupt event
was generated on delay timer timeout. If the corresponding bit
is enabled in the MM2S_DMACR (Dly_IrgEn = 1), an interrupt
out is generated from the AXI DMA.

13 Dly_Irq 0 R/WC *+ 0 = No Delay Interrupt.
+ 1 = Delay Interrupt detected.1 = IOC Interrupt detected.
Writing a 1 to this bit clears it.

Note: This bit is not used and is fixed at 0 when AXI DMA is
configured for Direct Register Mode.

* Interrupt on Error. When set to 1, indicates an interrupt
event was generated on error. If the corresponding bit is
enabled in the MM2S_DMACR (Err_IrgEn = 1), an interrupt

14 Err_Irq 0 R/WC out is generated from the AXI DMA.
B Writing a 1 to this bit clears it.

*+ 0 = No error Interrupt.
+ 1 = Error interrupt detected.

& 5-14 MM2S_DMASR A 7EER bit12, 13, 14 i58H

5, MM2S_DA , MM2S_LENGTH fAFRMIUFIKEIRE , S2MM inlIEZ57e85 MM2S 2
A, A,

5.2.2 SCIEZ4E

ASCIG SEITTE pl ifEL dma IP #% , PS isi@id axi B4k , ¥ dma IP i T50E
&z , ASCITHEERE MM2S M\ DDR3 HRiEENEHE , 5% AXI Stream Data FIFO , B
M FIFO iitlj—%zéu DDR3 , SCHIINENRL, , EEEHTFF S2MM_DMACR B 10C _Irq , BIER
FEERPIT , THRetEEW AT -

Axi dma Axi interconnect
Axi Stream Data FIFO
M AXI MM2S "
W S00_AX1 Zyng MPSoC
S AXIS e M_AXIS MM2S

MOO_AX] | qu | S AXT HPO_FPD

M_AXT S2MM ¥ SO1_AXI

M_AXIS M_AXIS_S2ZMM

-

5-15 |RIR{EE]
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5.2.3 LS

Vivado I%&:

EHF" hello_world” T2, BEFER—% dma_loop T2 , RIS EHNGIT SRS
dma_loop.rar, ¥TFFE{I , HPMO,HPO , PL to PS =i IRQO,

FEEZEE dma |, 8RS dma IP #%

Wit DMA IP #ZIg &5 , BB,

4 Re-customize IP

AXI Direct Memory Access (7.1)

S dniied gty Component Name |axi_dma_0

Enable Scatter Gather Engine

Enable Micro DMA

‘Width of Buffer Length Register (8-23) |14 bits
M_AXLMM2E |-
Sl s AKI_LITE M_AxI_S2m o |2 Address Width (32-64) |32 bits
I+ 5 AXIS_S2MM M_AXIS MM2S 4 F2
5_ad_ite_acl mm2s_prmey_reset_out_n /| Enable Read Channe| /| Enable Write Channel
m_;
LS Mumber of Channels 1 Mumber of Channels 1
ax
Memory Map Data Width | 32 ~ (W) AGts ) Memory Map Data Width | 32
Stream Dala Widin 32 v Stream Dala Widih {Auto) a2
Max Burst Size 16 ~ Max Burst Size 16 v
Allow Unaligned Transfers Allow Unaligned Transfers

5-16 DMA BCB1EE
i#O0 AXI Stream Data FIFO &5 , FHEZEWT , KEFRES 1024, TDATA Width A
4 =¥ , ¥TFF TKEEP, TLAST,
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#  Re-customize IP b

AXl4-Stream Data FIFO (2.0)

€ Documentation IP Lacation

() Show disabled ports Component Name  axis_data_fifg_0

General Flags

9 FIFO depth 1024

Memory type Auto

Independent clocks No
CDC sync stages 3

Enable packet mode No

ACLKEN conversion mode None

Enable ECC Mo
M_AXIS =

axis_wr_data_count[31:0] Include ECC errar injection | No
axis_rd_data_sount(31:0]

Signal properties

[ TOATA width (bytes)
Enable TSTRB
[ EEEW enable TKEEP  |Ves v

[ = enadle TLasT Yes v

TID width (bits) 0

TDEST width (oits) 0

TUSER width (bits) 0

e EIEN imnneinne: 1N74v37hite CIEA mivn: 77009 nite bt

5-17 Bc& FIFO

# Re-customize IP b

AXl4-Stream Data FIFO (2.0)

@ Documentation IP Location

() Show disabled ports Component Name  axis_data_fifg_0

General Flags

Write flags
Enable write data count Yes
Enable almost full No ~
Enable programmable full MNo ~ r

Progammable full threshold 11 I5-

P
Read flags
M_AXIS + Enable read data count Yes r
axis_nr_data_sountf31:0] F
axis_rd_data_count[31.0] Enable almost empty No v
Enable programmable empty No ~

Progammable emply threshold 5 5

5-18 FIFO Ft &
BEahiEREE FHEE FIFO B9 S_AXIS 1 M_AXIS & dma , {0 Concat , i&EE MM2S
0 S2MM =RiFEl pl_ps_irq , RZERWOT
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Diagram  x Address Editor

ela x| K ¢ a 2|+ & | # C o | = DefaultView v

MY

RIREB=

Make Your IceaReal

2ym_ua ps e 1
|+ 5.ax o 0 ® .
etz it . axs oo Fro +[
; o B a0
2 cko
#lps pegion) i ]

T

UltraSCALE*

€] 5-19

BD iZiT1EE]

[EEHYRFRIR vart TH2—31 , IR bram test —H R , EHAZES B4R,

Vitis T2 :

FETRENSRAILSEE—NIRE | #iE®&J9 dma_loop Y application project
f5 . 5 axi vart 18EAITTIE | 17 dma JIRZAY Example Directory {43k , A IFHRIER
&, £l xaxidma_example_simple_poll.c ZIF{IHTFE src BERT.

FEFEIBIIN— Tries Count TENEH , AE4IE.

/* Disable interrupts, we use polling mode

XAxiDma_IntrDisable (8AxiDma, XAXIDMA TRQ_ALL_MASK,
XAXIDMA_DEVICE_TO_DMA);

XAxiDma_IntrDisable(8AxiDma, XAXIDMA_IRQ_ALL_MASK,
XAXIDMA DMA TO_DEVICE);

Value = TEST_START_VALUE;

for(Index = B; Index < MAX_PKT_LEN; Index ++) {
TxBufferPtr[Index] = Value;

Value = (Value + 1) & @xFF;
}

* is enabled

Y
Xil DCacheFlushRange( (UINTPTR)TxBufferPtr, MAX PKT LEN);
Xil DCacheFlushRange((UINTPTR)RxBufferPtr, MAX PKT_LEN);

for(Index = 8; Index < Tries; Index ++) {

/* Flush the buffers before the DMA transfer, in case the Data Cache

xil printf("Tries Count : %d\rin", Index);

MAX_PKT_LEN, XAXIDMA DEVICE_TO_DMA);

if (Status != XST_SUCCESS) {
return XST_FAILURE;

}
MAX_PKT_LEN, XAXIDMA_DMA_TO_DEVICE);
if (Status != XST_SUCCESS) {
return XST_FAILURE;
g

while ((XAxiDma_Busy(&AxiDma,XAXIDMA_DEVICE_TO_DMA)) ||
(XAxiDma_Busy (&AxiDma,XAXIDMA_DMA_TO_DEVICE))) {
/* Wait */

i;

Status = XAxiDma_SimpleTransfer(&AxiDma, (UINTPTR) RxBufferPtr,

Status = XAxiDma_SimpleTransfer(&AxiDma, (UINTPTR) TxBufferPtr,

5-20 vitis JERBIRLT
Jtag &5 SD REsIAREE—NTIIE—8 , IBF Mg , Bl OmBERN

-FO
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5-21 FRER

5.3 xE/D
F—1 PS 5 PL @i BRAM LHEFREIERBERISLE , EEY GP Q#1731
BEIE , ATLASEH/ M ERIEUERCE.,
—izA7T DMA #17AEAAE , DMA 22—/ PS 5 PL #iERREAR ,
DMA B9ATUSSINTETE PS i, B PS & DMA HIIEE.
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F7 82 BEF AXI-Stream E[1igHIEIR

6.1 MIPI

ATFREHAIE MIPI ARBITRE | XEEHENB—T MIPHJERENNY.

MIPI ( #Bah T 42842 ) &2 Mobile Industry Processor Interface 9485, MIPI ( #8
T TRER RO ) & MIPI BXER/&FCRY 9FBa R FRAh IR 2SS BRI B,

MIPI BXEERY MIPI DSI #I58
1. B

* DCS (DisplayCommandSet) : DCS —MrEHIE<SE | BT o SRINEMEE.
 DSI, CSI (DisplaySeriallnterface, CameraSeriallnterface

« DSI BN T —/MUF IR EMEA  BNERSB T,

« CSI B 7T — MRS FIRGREE 2 BREESB THE O,

- D-PHY : #2{tt DSI 1 CSI F9IREENX

2. DSI DB

DSIZPUE , XKL D-PHY, DSI. DCS #l3B. DELEHENT !
« PHY EX TIEHEN | N4 AR S S,

« Lane Management & : ARIXFIKELIEREIES lane.,

* Low Level Protocol & : T X ¥ SN{aIAMFIARNTLAR S8 IR
» Application /& : RS EHmASFIRRITEGER.
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Transmitter Receiver
Application Application
Pixel Control 6- 7- 8- 10- 12- 14- 15- Pixel Control
L= RiRRN el Bheniils. —— A T LT
Pixel : Control Data Formats Pixel i Control
Pixel to Byte Byte to Pixel
Packing Formats Unpacking Formats
Data Control Data Control
8-bit: 8-bit
<Leors  [[][]]] 1T sers [[[1[1]
Data Control Packet Based Protocol Data Control
Low Level Protocol Arbitrary Data Support Low Level Protocol
Data Control Data Control
JdLeots  [[[[]] AL eers [JII[]]
Lane Management Lane Distribution/Lane Merging Lane Management
Layer Layer
i/L N n-bits<-|—|—|—|—|—|—|— n= 8 forD-PHY; n=16 forC—PHY% N * n-bits | | | | | | |
Data Control Generation / Detection of packet start Data Control
and stop signaling
PHY Layer Serializer / Deserializer PHY Layer
Clock Generation / Recovery (DDR)
Electrical Layer

High Speed Unidirectional Clock (only applies to D-PHY) TT

High Speed Unidirectional Lane 1

High Speed Unidirectional Lane N
Figure 3 CSI-2 Layer Definitions

6-1 MIPI CSI-2 FEENX

Command F[ Video 1&zt,
» DSI FRBEMIIMESZIF Command 8, Video B{FRT , AP MEINBRIMIATELRIRTE
« Command HRILEIERAA X STIEIREZIES B REFNREHEE. EETRSEEN
=4I5MG, Command HERRANEEL
» Video IR ZIENEHUEBEIIMNT R AR R, XMEILRBEEEER. ARDE
ZMERITSZURAS , RRA Video BEABIR AT BERB— R MEIRIEER.

D-PHY 43
1. D-PHY A T—[REZ. &EiE. {KI0FE. {EAMNEY PHY,
- — PHY BCEBIE
« —/NEJHF lane
o —DESNEYE lane
« B Lane fY PHY ECEWNTE

l]
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Clock
Multiplier
Unit

|
Ref Clock
Controls

rk-——i--H

|‘IFQ

APPI = Abstracted PHY-Protocol Interface (complete PHY, all Lanes)
PPl = PHY Protocol Interface (per Lane, some signals can be shared with multiple Lanes)

_________________________________

D-PHY

D-PHY

Master Clock Lane Module

Slave Clock Lane Module

PHY
Adapter
Layer

LN AN D-PHY D-PHY
; \‘—/ Master Data Lane Module Slave Data Lane Module
| Py N D-PHY D-PHY
i La;(]er \l_‘/ Master Data Lane Module Slave Data Lane Module
I « ) G B PHY
Master Side Slave Side

Figure 2 Two Data Lane PHY Configuration
6-1 FAEL lane IYIIEECE

o =ATEER lane AYEE

- EA[AYEH Lane
« EA[I#WYE Lane
 WAEYE Lane
- D-PHY BOfEHIER

« {lI0%E ( Low-Power ) S54RI\ ( BT 4=H) ) : 10MHz (max)

* [SIE (High-Speed ) (551520 ( BT EEEUEEH ) © 80Mbps ~ 1Gbps/Lane
* D-PHY [REHYER/ NUERUE—FT

« KIEEUERS DEAIERT , BT

- D-PHY EFRTF#EaIMN A
« DSI : B7~8178EE0

o —PEIEf lane , — P ELZ R lane

- CSI : TBgaE{TEN

2. Lane &R

« PHY H D-PHY (Lane t&R)2Hp%

* D-PHY AJgEEE :

- {KIH#EAIXRS (LP-TX)
- {KIDFERZULES ( LP-RX)

—_
=

=

—_

EAIERS (HS-TX)

- EIEEIES (HS-RX)
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- (RINFER SRS (LP-CD )
« =FEE lane 2KE!
- BAEAYEF Lane
* Master : HS-TX, LP-TX
* Slave : HS-RX, LP-RX
« BAMEEUE Lane
» Master : HS-TX, LP-TX
* Slave : HS-RX, LP-RX
« X EEHE Lane
* Master, Slave : HS-TX, LP-TX, HS-RX, LP-RX, LP-CD
3. Lane WRESHLE
« Lane JRZS
« LP-00, LP-01, LP-10, LP-11 (Eii)
« HS-0, HS-1 (Z%)
* Lane FB[E ( EREY )
*LP:0-12V
« HS : 100-300mV (200mV)
. BMERR
o #HE Lane RI=FME(FIE

* Escape mode, High-Speed(Burst) mode, Control mode

MR R LLIRS T IaRIRTRESAE -

* Escape mode request (LP-11—LP-10—LP-00—LP-01—LP-00)
* High-Speed mode request (LP-11—LP-01—LP-00)

* Turnaround request (LP-11—LP-10—LP-00—LP-10—LP-00)

» Escape mode 2&fE Lane £ LP A& FHI—F4FIAIRIE

JEXFMRIVT |, ATLAF AN —LEERYMYINEE : LPDT, ULPS, Trigger

#E Lane #\ Escape mode #&\i@id LP-11—LP-10—LP-00—LP-01—LP-00
«—HEj## )\ Escape mode 18T, , RIXmMIARIE 1 14 8-bit BRSPS RIINIERKAIZNE
« Escape mode {3 Spaced-One-Hot Encoding

“B{RIIFEIRE ( Ultra-Low Power State )

IXMAET | lines &FZURZS (LP-00)

« AYER Lane AUGBEINFEINS
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RIEERBITHIEIT AR ASIRESUEEREALA ( burst )
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JEET - BTA #S0IFE : LP-00—LP-10—LP-11

- RIS RKE]
7 =Y
X Escape
R / Mode
Master /
HS-Prpr HS-Rgst Stop LP-Rgst
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Figure 24 Data Lane Module State Diagram
& 6-3 #IE lane AURHLIRSEETBE
DSI /43
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« DSI FAAIIME S | Pak 2 NERFREES -
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+ Video Mode ( 4T RGB 301 ) - A/RFISEESIEHEIR | 3095 3 FUSSA0RURSH
* Non-Burst [FZEBKHHET
* Non-Burst FIZSEHET
* Burst *ﬁﬁ
- (BRI
- SRS ( High-Speed signaling mode )
 {KINFEES SR ( Low-Power signaling mode ) - R{EFEE lane 0 ( BTEP2EH DP , DN
FETISK ) .
eSS
« 5 © 4 bytes (E)
« KW : 6~65541 bytes (] )
o TNEHE Lane BRG]
2. FENEEts
o« MSLER (4 DFT)
- FUEFRR(DD 1 MFEH
« EHE- 2 N FT (KEEEN 2 MNFD)
- HEIREM(ECC) | MFET
o MR/
- KEBEN41MFD
3. KIS
« MSLER (4 NF)
-« FUEIRR(DD 1 MFEH
- BRI 2 N F T (BUEETRRINE)
- HEIREM(ECC) | MFET
FAEIETE(0~65535 FT9)
- KE=-WC*¥T
- IR : RRIEF (21N FT0)
o MR/
* 4+ (0~65535)+2=6~65541 =1
4. MEHESEE
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Data Type, Data Type, Description Packet
hex binary Size
0x01 00 0001 Sync Event, V Sync Start Short
0x11 01 0001 Sync Event, VV Sync End Short
0x21 10 0001 Sync Event, H Sync Start Short
0x31 11 0001 Sync Event, H Sync End Short
0x08 00 1000 End of Transmission packet (EoTp) Short
0x02 00 0010 Color Mode (CM) Off Command Short
0x12 010010 Color Mode (CM) On Command Short
0x22 10 0010 Shut Down Peripheral Command Short
0x32 11 0010 Turn On Peripheral Command Short
0x03 00 0011 Generic Short WRITE, no parameters Short
0x13 010011 Generic Short WRITE, 1 parameter Short
0x23 10 0011 Generic Short WRITE, 2 parameters Short
0x04 00 0100 Generic READ, no parameters Short
0x14 010100 Generic READ, 1 parameter Short
0x24 100100 Generic READ, 2 parameters Short
0x05 00 0101 DCS Short WRITE, no parameters Short
0x15 010101 DCS Short WRITE, 1 parameter Short
0x06 000110 DCS READ, no parameters Short
0x37 110111 Set Maximum Return Packet Size Short
0x09 00 1001 Null Packet, no data Long
0x19 01 1001 Blanking Packet, no data Long
0x29 10 1001 Generic Long Write Long
0x39 11 1001 DCS Long Write/write_LUT Command Packet Long
0x0C 00 1100 Loosely Packed Pixel Stream, 20-bit YCbCr, 4:2:2 Format Long
0x1C 011100 Packed Pixel Stream, 24-bit YCbCr, 4:2:2 Format Long
0x2C 10 1100 Packed Pixel Stream, 16-bit YCbCr, 4:2:2 Format Long
0x0D 00 1101 Packed Pixel Stream, 30-bit RGB, 10-10-10 Format Long
0x1D 011101 Packed Pixel Stream, 36-bit RGB, 12-12-12 Format Long
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Data Type, Data Type, Description Packet

hex binary Size

0x3D T 100 Packed Pixel Stream, 12-bit YCbCr, 4:2:0 Format Long

Ox0E 00 1110 Packed Pixel Stream, 16-bit RGB, 5-6-5 Format Long

Ox1E 01 1110 Packed Pixel Stream, 18-bit RGB, 6-6-6 Format Long

Ox2E 10 1110 Loosely Packed Pixel Stream, 18-bit RGB, 6-6-6 Format Long

Ox3E 111110 Packed Pixel Stream, 24-bit RGB, 8-8-8 Format Long

0xX0 and XX 0000 DO NOT USE

OxXF, XX 1111 All unspecified codes are reserved

unspecified

6.1.1 MIPI_CSI2_rx_subsystem Ef¥0iR
Xilinx MIPI CSI-2 RX $=les A& RESF I TE TR o JmiEss (4 < [BISCEl 1

ENEBTED. ATESSPREIIIARE  BEREZEONTRFIRER LT,

EHRFHTROFTEMRESZIESS , NSHESRILNE. FHIEESTED
f5lan MIPT CST AT , AJLAMEAAHETDERATISIR Nl B X AR RATT R K,
MIPT BRBaITIBARE —AIHY , BT RECFIAFRERSEEI T a5 RN
FraEO. AT, BT AIRS EMNRE T DB RN AR B R X R,
Eitt , E2F MIPI fHRELE RS RS AT S EN ARSI REERA. A
e mirEEk, RSN B IE R SLE <M A .
AT 1P RYZERT I RAEE]

MIPI CS12 RX SUBSYSTEM

Video Clock Domain

rxbyteclk Domain
SerialLines D-PHY PP _| MIPICSI2 RX Streaming I/F : VEB Streaming IfF -
Controller
= [-PHY Latency — -— = \FEB Latency -=
— Controller Latency —-a———
Figure 2-1: MIPI C51-2 RX Subsystem Latency Calculation
6-4 MIPI CSI-2 Rx Subsystem ZERTi+EHEE]
XF#EO
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Port Descriptions
The MIPI CSI-2 RX Subsystem 1/0 signals are described in Table 2-5.

Table 2-5: Port Descriptions

Signal Name Direction Description
lite_aclk Input | AXI clock
lite_aresetn Input | AXI reset, Active-Low
S00 AXI* AXl4-Lite intgfface, define&f in the Vivado Design Suite: AX|
: Reference Guide (UG1037) [Ref 7]
dphy_clk_200M Input Clock for D-PHY core. Must be 200 MHz.
video_aclk Input Subsystem clock
video_aresei’n[” Input Subsystem reset. Active-Low.

AXl4-Stream Video Interface when Video Format Bridge is Present

video_out_tvalid | QOutput |Data valid

6-5 EOHEA
Table 2-5: Port Descriptions {Cont’d)

Signal Name Direction Description
video_out_tready Input Slave ready to accept the data
n is based on TUSER width selected in the Vivado IDE
95-80 CRCB)
79-72 ECC
71-70 Reserved
69-64 Data Type
video_out_tuser[n-1:0] Output | 63-48 Word Count
47-32 Line Number
31-16 Frame Number
15-2 Reserved
1 Packet Error
0 Start of Frame(?!
video_out_tlast Output | End of line
Data
video_out_tdata[n-1:0] Output | nis based on Data type and number of pixels selected in the
Vivado IDE (see video_out Port Width).
9-4 Data Type
video_out_tdest[9:0] Output 3-0 Virtual Channel Identifier (VC)
NOTE: The TDEST value stays constant
throughout the line,
AXIl4-5tream Interface when Embedded Non-image Interface is Selected
Data
emb_nonimg_tdata[n-1:0] Output | nis based on Data type selected in the Vivado IDE (see
Table 1-1).
emb_nonimg_tdest[3:0] Output zﬁjek::t;zsezhiO\:_r::sja:gih;::;;tlc[ent]ﬁe: (WC) value of the
emb_nonimg_tkeep[n/8-1:0] Output | Specifies valid bytes
emb_nonimg_tlast Qutput | End of line
emb_nonimg_tready Input Slave ready to accept data

6-6 FEfEIA
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Table 3-1: Subsystem Clocks

Clock Name Description
lite_aclkM AXl4-Lite clock used by the register interface of all IP cores in the subsystem.
video_acfk{?—] Clock used as core clock for all IP cores in the subsystem.

See the MIPI D-PHY LogiCORE IP Product Guide (PG202) [Ref 3] for information

dphy_clk_200M on this clock.

The clkoutphy_out signal is generated within the PLL with 2500 Mb/s line rate
when the Include Shared logic in core option is selected.

clkoutphy_out . 2 2
Note: When Deskew detection is enabled, the clockoutphy_out signal is

generated with the same line rate same as the subsystem line rate.

The clkoutphy_in signal should be connected to the clkoutphy_out signal

sl generated when the Include Shared logic in core option is selected.

The rxbyteclkhs_cnts_out is the continuous clock signal generated within the
rxbyteclkhs_cnts_out | PLL with the same frequency as rxbyteclkhs when the Include Shared logic in
core option is selected and line rates are greater than 1500 Mb/s.

The rxbyteclkhs_cnts_in signal should be connected to the rxbyteclkhs_cnts_out
rxbyteclkhs_cnts_in signal generated when the Include Shared logic in core option is selected and
line rates are greater than 1500 Mb/s.

Notes:
1. The lite_aclk clock should be less than or equal to video_aclk.

2. The maximum recommended video clock to meet timing is 250 MHz for UltraScale+ devices and 175 MHz for
7 series devices. If required, a higher throughput can be achieved by increasing the Pixels per clock option from

single to Dual or Quad.
6-7 B
KTEN :
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Resets
The subsystem has two reset ports:

« lite aresetn: Active-Low reset for the AXI4-Lite register interface.

= wvideo_aresetn: Active-Low reset for the subsystem blocks.

MY

RIREB=
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The duration of video_ aresestn should be a minimum of 40 dphy clk Z00M cyclesto

propagate the reset throughout the system. See Figure 3-8.

S I S I Y A O I A O
oo smsan I\ §:4 / B!
wempay) | 38 \ §4
s b
o _—
- L ——
Figure 3-8: MIPI CS1-2 RX Reset

Table 3-3 summarizes all resets available to the MIPI CS1-2 RX Subsystem and the

components affected by them.

Table 3-3: Resets

Sub-core

Lite_aresetn

Video_aresetn

MIPI C51-2 RX Controlier

Connected to s_axi_aresetn core port

Connected to m_axis_aresetn core port

MIPI D-PHY

Connected to s_axi_aresetn core port

Inverted signal connected to core_rst
core port

Video Format Bridge

MN/A

Connected to s_axis_aresetn core port

AXI Crossbar

Connected to aresetn core port

N/fA

Note: The effect of eachreset (1ite_resetn, video_aresetn) is determined by the ports of the
sub-cores to which they are connected. See the individual sub-core product guides for the effect of

each reset signal.

&l 6-8 it
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Xilinx MIPI CSI-2 RX BI{4AY5 B2 LB MIPT A5 |#,

MITOERE(H E3ERE 7 MIPI 2 FPGA i8N EREmAY 1P |, fRERIRERR R T MIPI
BRI — LR | BRYEE T MIPHEGSUARINSREIB/es. XBEE—M#E
RTTZE . MIPI Y RAW 10 1&TCEURE
Gamma LUT Video processing system ( RAW2RGB ) —ix NAIEFEHREER—Video
processing system ( Scale ) Video Frame Buffer Write AXI
PS DDR——DP &[]

Sensor Demosaic

axis_subset converter

axi data fifo

Inteconnection ST

6.1.3 LI E

1, IRIES=EH "Hello world” EMEETE , BE—HXH , Effm
MIPI_DP_4G , XIRFEEIEHRY MIPI_DP_4G.rar,

2, TRYE_ EIARIARIRTT 2T PL imAIEIRANEEE | S MERNECE X BEAEIFH
BB , iBRIE LREPRISCIRE R TR ER A . A TERFR :

=

: ZYNQ™

UltraSCALE+
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Figure 1: Top-level Block Diagram
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Figure 2: VCU Application
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6-17 VCU IP {55#%OEE
< Al == —_— .
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Interface Name Interface Type Description
M_AXI_ENCO Memory mapped AXI4 128-bit memory mapped interface for Encoder block.
master interface
M_AXI_ENC1 Memory mapped AXI4 128-bit memory mapped interface for Encoder block.
master interface
M_AXI_DECO Memory mapped AX4 128-bit memory mapped interface for Decoder block.
master interface
M_AXI_DEC1 Memory mapped AXI4 128-bit memory mapped interface for Decoder block.
master interface
M_AXI_MCU Memory mapped AXI4 32-bit memory mapped interface for MCU.
master interface
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Interface Name Interface Type Description

S_AXI_LITE Memory mapped AXI4-Lite | AXI4-Lite memory mapped interface for external master access.
slave interface

6-18 VCU H9ZEOLARIEEEIA

Port Name Direction Description

m_axi_enc_aclk Input AXI clock input for M_AXI_VCU_ENCODERO and
M_AXI_VCU_ENCODER1

s_axi_lite_aclk Input AXI clock input for S_AXI_PL_VCU_LITE

pll_ref_clk Input PLL reference clock input

vcu_resetn Input Active-Low reset input from PL

vcu_host_interrupt OQutput Active-High interrupt output from VCU. Can be mapped to PL-
PS interrupt pin.

m_axi_dec_aclk Input AXI input clock for M_AXI_VCU_DECODERO and
M_AXI VCU_DECODER1

m_axi_mcu_aclk Input Input clock for M_AXI_MCU interface

6-19 VCU BUim AR A RFRRA

6.2.2 SCINTE

TRIE VCU IEiZA9ERIFIR THER - BFERA VCU BZREISINAE | F—HEB IR
HHEWMAZ VCU , SURRYENIRIE AT LARIMNERIEID PL imAY HDMI O8N |, ASFEE
PL ixfY DDR , F5M DDR BT AXI4 BB HBIAZ] VCU BU4RBesEN |, mIBTmZ e
BHEAZEIDDR 1, PS in REIFA—MEERYZHEIF] MCU B(5. ERFEBRIIIEEIL.
S— 1 ANEEA PS iml DDR AEATFME |, EA veu BY AXI BRI LARIESE. PS i
FH TSRS EERBRIEE L | AXI RERE |, IHIFIEUEER , NI AT PS inhl
DDR FERIRAKR AXI BEFIR. ZTIEW—MAR , VCU RIEERRAREETRREIE
JEESEFN DDR, ASLIRFFFAAIHRE PS it FASUEEEUARIZSIF ORI A R TIRIE
BN TELELRUT ¢

55— VCU EENRIEUERM PS i DDR |, 4RiB5EkZ ISRIEHEFA PS imfd DDR,

55 VCU f#ABAIEUERM PS i DDR |, fRF37SAZ IGHIEUER )\ PS imHJ DDR,

AN VCU JmfifRESE IR SR1T— axi register slice &R |, IXMERAIINRE
BT —ERKESFSE— AXI RERGTEIRSEEREI—D AXI P\J??Hyéﬁ%klx% ,
BRI T Rl KRER FERR. R{UF AXI Interconnect BIEF,

EF VCU NNEBEEIAFENA T |, EFFLISE VCU BIF-RIAY,

6.2.3 LIETE
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1, IRIESE=E/ "Hello world” EMEETE , BE—HXH , &E5im
project fz5 veu 707 , SR FEENAEEFHY project fz5 veu 707.rar,
2, TRIB LIARYARIR TS 2587 PL inAUEHEANEMEER | S MERNEEXEARTEIFHR

ZYNQ

UltraSCALE+

3, XEFMANE—THHERS | IZHIRZAIATThE PS inHtiZ! PL imkAY 100MHz BF
¥, M VCU LIFEZEMNRMRIEERNARTAR |, IXEEAIM PLL FRYHIH clk_out2
FE4S VCU {HHAY 332MHz BYBTEH , tBHtE m axi mcu, m axis enc, m axi dec =/NET
PRYEIAN. PLL (USERHE 33MHz , XZE/EREA VCU NSERTHEA , thHlE
pll ref clk,

4, XTEURRAER : NITFERUEERILAERI , VCU SBERMAEIRHMAREO , 58
EEEMRTF DDR4 EZEEEE | RISEEIEZETR G EREIGEUES N\ DDR4 , MIE]
LABERE , VCU RERZHE—1 DDR4 SDRAM f£#lIg8 , HRIEETS PG252 HUSGAIX M EHIES
EEHRY , ATLARFEMARYSH.

LT ERBFMLZEMALSERHERNEFXT VCU BRSPS iR
BN BNBLANIRIERT.

6.3 FEH

AEDEENET MIPIRIERMI—ENIAERIMGIR , BH—PHFEIFR
EETTRWEERDNE, F5INRIRHRHMERINEENXA RTL 2R |, BiERBIMET
EEN—N 1P, ZASGHRIN [P BI4ERLEEREI MIPI TH2 | IXHEERTLUSEAIMIBEIR TR
NHEN S RRITRET.
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g XILINX@ Chapter 2: Progr ing View of Zyng Ul le+ MPSoC Device

Hardware Architecture Overview

The Zynq UltraScale+ MPSoC devices provide power savings, programmable acceleration,
1/0, and memory bandwidth. These features are ideal for applications that require
heterogeneous multiprocessing.

Figure 2-1 shows the Zynq UltraScale+ MPSoC architecture with next-generation
programmable engines for security, safety, reliability, and scalability.
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BRI NAIETARAE , LUK PS-GTR T—MHIRAMES -

& XILINX

Chapter 1

High-Speed Bus Interfaces

Introduction

The Zyng® UltraScale+™ MPSoC device has a serial input/output unit (SIOU) for a
high-speed serial interface. It supports protocols such as PCle™, USD 3.0, DisplayPort, SATA,
and Ethernet protocols.

« The SIOU block is part of the full-power domain (FPD) in the PS.

= The USB and Ethernet controller blocks that are part of the low-power domain (LPD) in
the Zynq UltraScale+ MPSoC device also share the PS-GTR transceivers.

« The interconnect matrix enables multiplexing of four PS-GTR transceivers in various
combinations across multiple controller blocks.

+ Aregister block controls or monitors signals within the SIOU.
This chapter explains the configuration flow of the high-speed interface protocols.

See this link to the "High-Speed PS-GTR Transceiver Interface” of the Zynq UltraScale+
MPSoC Technical Reference Manual (UG1085) [Ref 10] for more information.

USB 3.0

The Zynq UltraScale+ MPSoC USB 3.0 controller consists of two independent dual-role
device (DRD) controllers. Both can be individually configured to work as host or device at
any given time. The USB 3.0 DRD controller provides an eXtensible host controller interface
(xHCI) to the system software through the advanced eXtensible interface (AXI) slave
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~ D Vivado Design Suite Tutorial: Programming
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Debugging in Vivado Tutorial
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