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ZC702Rev C
: 64 Windows 7
Windows
. 1
. 2 Zynq
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. 3 Zynq
Zynq (P9
PS PL
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(ChipScope™ )
. 5 SDK Linux
Linux OS
. 6
AX| CDMA IP
. 7 SDK
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1.1.1 S

1.1.2

1.1.3

1.2 Zyng EPP EDK

FPGA

Zynq (EPP) IP ARM Cortex
A9 1 SoC
Zyng EPP

EDK
http://japan.xilinx.com/support/documentation/sw_manual s/glossary.pdf

(EDK) Xilinx Platform Studio (XPS) (SDK)

1.2.1 ISE Design Suite : Embedded Edition

ISE Design Suite
ISE Design Suite : Embedded Edition Embedded Edition

*  |SE (Integrated Software Environment)
*  PlanAhead™

« FPGA ChipScope Pro
. (EDK)
Zynq japan.xilinx.com 7

UG873 (v14.2)2012 7 27


http://japan.xilinx.com
http://japan.xilinx.com/support/documentation/sw_manuals/glossary.pdf

& XILINX. Zynq EPP EDK

EDK DSP ISE Design Suite : System Edition
FPGA ISE A
EDK FPGA

IP

Xilinx Platform Studio

Xilinx Platform Studio (XPS)

XPS GUI
(SDK)  XPs C/C++
SDK Eclipse
Eclipse http://www.eclipse.org
EDK

EDK

. IP

e Zynq ARM Cortex-ASMP C/C++

GNU
Zynq japan.xilinx.com
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1.3 ISE

PlanAhead
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« XPS

Zynq
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1 Zyng
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PL

SDK
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XPS
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IP EMIO

1.4

1.4.1
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e ZC702
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*  USB Type-A/Mini-B (UART
« JTAG
e Linux SD-MMC
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Zynq

(EDK)

Zynq EPP ARM Cortex A9 IP

1. ZyngPS
2. IP

Zynq PS

Zyng™-7000 EPP

2.1

Zynq

21.1 -

PlanAhead

1. PanAhead

2. [Create New Project]

Zynq
UG873 (v14.2)2012 7 27
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New Project
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3.
Project Name Project Name
Project Location
Create Project Subdirectory
Project Type [RTL Project]
RTL
EDIF
Add Sources
Add Existing IP
Add Congtraints
Default Part Specify [Boards]
Board [Zyng-7 ZC702 Evaluation Board]
New Project Summary [Finish]
[Finish] New Project PlanAhead
Add Sources
1. [Project Manager] [Add Sources]
Add Sources
2. [Add or Create Embedded Sources] [Next]

[Add or Create Embedded Source]

5. [Finish]

PlanAhead

Zynq
UG873 (v14.2) 2012 7

[OK]

[Create Sub-Design]
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XPS

XPS 2

e Base System Builder (BSB)

BSB 1/0
BSB
110
BSB
1. BSB
[Yes]
BSB AXI PLB
2. AXI [OK]
3. Base System Builder
Board and System Board Zynq ZC702
Selection C
PlanAhead
Board
Configuration
Select a System Zynq 7
Peripheral Select and Included Peripherals
Configuration Configure ¢ GPIO_SW
Peripherals  LEDs 4Bits
4. [Finish]
XPS PlanAhead
SDK 212 : SDK

Zynq
UG873 (v14.2)2012 7 27
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BSB 212
: SDK
1. BSB
[No]
2. IP [Processor] — [Processing System]
processing_system?7 4.01.a 1
3. [Yeq
4. [BuslInterface] processing system?7
- Xilinx Platiorm Studio (EDK_P.28xa) - G\Project \project_ 1 \project_ S sroaisonrces Sy elic| S patanm Dyt =loi x|
@ Fie Edt View Project Hardware Debug  Window Help _|= x|
ID2HE| Jle o bx®w «lBselsls zll=5 %
1P Cataiog »08x [ 5 2zmqg Businterfaces | Ports | Addvesses | S<
I B s T s = Name [Preson  [mype =
Description -l [ | poe=ssngs. 40ia 2L processing_system7. E
= E EDK Instal
[ Analog
#- Bus and Bridge
*- Clock, Reset and Interrupt
#- Communication High-Speed
¥ Communication Low-Speed
# DMA and Timer
B
Et:;'l FPGA Reconfiguration
[# General Purpose 10 f
#- Interprocessor Communication ;
[ Memory and Memory Controlier = < | _‘l
WPt
diMaster @Slave diMaster/Slave B-Target <Initiator @ Connected JUnconnected i Monitor
SearchIP Catalog: | Clear | ‘ﬁ'MducuondmLicunsa (paid) SlLicense (eval) Local 4 Pre Production R3Beta SéDevelc
“MM‘-‘L_‘: !‘m.u. : - - =

<05 x

processing system7_ 0 has been added to the project _‘j
JIINFO:EDK:3901 - pleases connect bus interface, set up port and generate address manually

o] Consoe | 15 iamings ] © o]

2-1:XPS  [System Assembly]

Zynq japan.xilinx.com 14
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5. [System Assembly]

T | et | P | . |

[Zynq] Zyng

e =

-

i)

I impent Epent Samimaey

FProcessing System (P35)

| Fragessar Unitiaed) |

| | wmoe s Feu Engine

| Lt

e " A8

AT HRA

BT B LY Secive £ Soelroller

e R

6. [Import Zyng Configurations] q;

[Import Zyng Configurations]

Zynq
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ZC702

A% Import Fyng Processing System Confiqurations

Sedect Configuration Tismplake

System Template (Configurations avallable in the installed area)

Yevelnprment Hoard Template

Ukser Template (Condigurations created by User)

Summary of selected Configuration:

[ [¢]

ENET1
GFIO
20

21
MODE
HAND
HMR

Zynq PS configuration
Perpheral Status Skgnal Group

Enabled default
Dizabled

Enabled default

GRF_MDKD

Dizabled

Enabled default
Enabled default

[ GRP_INT
Dbl
Dbl
Dbl
IPieeablst

MIO
MIO 46 ..

MIO 16 ..
MIO 52 ..

(i)
MIO 50 ..
EMID

Freq
47 238095

27 100 MBFS
33

51

Cancidl I

Help |

2-3: [Import Zynq Processing System Configurations]

8. [OK]
9. Zynq MI
[Yed

Zynq
UG873 (v14.2) 2012 7
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10. Zynq 1/0

i | maws | ovw | smww |

= &

3

Moo dmpot  Exprt  Sumemery
e —— ~ Frocessing System (P5)
s | gt enet | _ Aeication Procasor Unk 4PV |

RN - | HESH = FPLU BEngire FIECEN =PI ERgine
Mo 2 Coren a0 | cemeseaw
pnmy omem || ML MPCore MU MPCore™

o O &narad AIEBE X2 WD -1 HH.II A EE D

Fegu [=T5 1Y Cache = mim =2 Y
m BRSSP Carmrsl L

T * 813 KB L3 Cache & Controtisr

=l nem FHE O DEM

-:.IR;H
2-4: Zynq
11. I/O Peripherals
ZC702 MIO
UART1 UARTO
UART1 UART USB - UART ZC702 UsSB
12. [Zyng PS MIO Configurations]
13. XPS PlanAhead
SDK 212 : SDK
PlanAhead SDK
1. [Sources| [Design Sources] [system(system.xmp)] [Create Top HDL]
PlanAhead system stub.v
2. PlanAhead [File] - [Export] - [Export Hardware€]
[Export Hardware] [Export Hardware]
[Launch SDK]
[OK] SDK
Zynq japan.xilinx.com
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PlanAhead
SDK

2-5:SDK

Crepind O Wedd Apr T3 LS8 3207
W, D g =

Addrens Hap for procevsse pul_tortena®_§

i et 1 0ne0001000 Swal il il
ek 5 Dua0004000 destdid L1

27 _cen 2 Dwe0000000 deslilEl 1

S ad & Dae0l00000 dwsdiiRill

ol e 8 DWEB00L000 D=l EdREEL

it etwsel 3 One000BO00 deelidbl L]

a7 it & Dwe0002000 deel i 201
e & Dee0004000 dwalidi (1
o e 3 Dd2000000 SxlalLEILT
T e 3 Dl BOOS000 Sl E0EILT

Pt dde 3 DWDDLOD000 S3ELELLET

Y gea 0 Dael00a000 dwsddifal 01

e e 2 DuEBO00G000 Sxf L1

= e _chg % DWEBO0TO00 SxfEPITLLE
e i DMEBODA000 Sl BIRIILL
¥y P oy B Dwa0200000 Saa@I0REL1
T e 00000000 Sl LIE]

T s 1 Ol 0400000 SxfELEEALT

e _peige: & DM BEO0LO0 Sxf@EBDALT

i} it 3 DWd DI 00600 Sxf@TSDELT

T w3 WS BEODG20 Sl BIORELT

pT sk= 3 DdBOO0000 =l ERIDILT

¥ e ORI BODADOD Sl @SRALLT

i g0 Debd1200000 Swd LIBELLT
e 3 DRAZB00000 S=dTERE0LT

[system.xml]

system.xml

ps7_init.tcl ps7_init.html) SDK

SDK

ps7 init.c

PLL

Zynq
UG873 (v14.2) 2012 7

27

system.

xml

SDK

ps7_init.h Zynq

MIO

ZC702

japan.xilinx.com
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( system.xml)
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2.1.3 -l : Hello World
1
2. USB II Digilent Windows
USB II SW10
a 1 ON
b. 2 ON
Digilent SW10
a 1 ON
b. 2 ON
3. USB Il Windows
4. USB Windows 7
usB
5 2-6 ZC702
7 J27 J28 SD
° sD
Zynq japan.xilinx.com 19
UG873 (v14.2)2012 7 27


http://japan.xilinx.com

& XILINX.

2-6:2C702
6. COM SDK
[Window] — [Show View] — [Terminal]
1 Zynq 115200 8
: 01 :
[File] - [New] - [Xilinx C Project]
8. [Hello World]

ps7_cortexa9 0

9. [Next]
10. BSP [Finish] Hello World
BSP
11. Hello World BSP f
12. [hello_world_Q0] [Run as] - [Run Configurations]
13. [Xilinx C/C++ ELF] [New]
14. hello world 0 Debug
[Main]
15. [Device Initialization]
Zynq japan.xilinx.com
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TCL
ps7 init.tcl

16. [STDIO Connection]

17. [Run]
18. Hello World
1 Zyng
ARM Cortex A9
Hello World
UART1
EDK :
SDK
A
(BSP)
OS
/
(O]
Zynq japan.xilinx.com
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Zynq

Zynq™ EPP
ARM Cortex A9 Zynq (PS)
(PL)
« AXIGPIO PS AXI
« PL ChipScope™ IP
« EMIO PL Zyng PSGPIO
2 2
3.1 Zyng PS IP
Zynq PS IP
AXI GPIO AXI EMIO PL PS GPIO
ChipScope
AXI GPIO AXI
EMIO PS GPIO 31
22

Zynq
UG873 (v14.2)2012 7 27
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UART

LED

|Interrupt

oY

PL Section
SW7
3-1:
. AXIGPIO 1
SW5
« PS GPIO EMIO
SW7
« PS 1 GPIO MIO
e AXI PS
(sw7
LED DS23
LED DsS23
AXI
Integrated Controller) IP AXI Monitor IP
2
1 Zynq
Zynq japan.xilinx.com
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3.1.1 -4

IP
AXI GPIO
EMIO
1. PlanAhead [Sources] [system i-system(system.xmp)]
11 1 Zynq
2. [XPS System Assembly] [BusInterfaces]
3. IP [General Purposel O] [AXI General Purpose 0]
axi_gpio1.01.b IP
4. [Yeq
GPIO
5. [Channel 1] 1
[GPIO Data Channel Width] 32
1
7. [OK]

axi_gpio IP with version number 1.01.b is instantiated with name axi_gpio_0

XPS
10
processing_system?7_0
8. [OK]
s AXI IP PS
AXI GPIO AXI PS
9. IP [DMA and Timer] [AXI Timer/Counter |P]
axi_timer_1.03.alP
10. [Yes]
TIMER
Zynq japan.xilinx.com
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AXI

ARM

IP

XPS
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11. [OK]
axi_timer 1P with version number 1.03.ais instantiated with name axi_timer_0.
ARM
XPS
10
processing_system7_0
12. [OK]
AXI PS
13. IP [Debug] 2 IP (ChipScope AXI Monitor ~ ChipScope Integrated Controller)
IP
14. IP [Ports] [axi_interconnect 1]
[axi gpio 0 axi_ timer 0] [chipscope axi monitor 0] [chipscope icon 0]
15. IP
IP
axi_interconnect_1 INTERCONNECT_ACLK processing_system?7_0 :FCLK_CLKO
INTERCONNECT_ARESETN processing_system?7_0::FCLK_RESETO_N
axi_gpio 0 (BUS_IF) S AXI::S AXI_ACLK processing_system7_0:FCLK_CLKO
(I0_IF) gpio_0::GPIO_IO External Port ::axi_gpio_0_ GPIO_10_pin
axi_timer 0 (BUS IF) processing_system7_0 :FCLK_CLKO

S AXI_::S AXI_ACLK

Chipscope_axi_monitor_0 CHIPSCOPE_ICON_CONTROL

Chipscope _icon_0 ::control0

(BUS_IF)
MON_AXI::MON_AXI_ACLK

processing_system?7_0 :FCLK_CLKO

Chipscope_icon 0 Control0

Chipscope_axi_monitor0::CHIPSCOPE_ICON

_CONTROL

Zynq

japan.xilinx.com

UG873 (v14.2)2012 7 27
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[Ports] 32
% Externa Ports
= arl nferconnect
INTERCONNECT_ACLE processng_systemy_0:FCLK_CLED A1 ak
INTERCONNECT_ARESETH processing_system7_0:-FCLK_RESETO_N £ RST
- processrg system? O
RSy
= (BUS_IF) 5_axI Connected to BUS ax_interconnect_1 _:'|
processing_systemT _0::FCLE_CLED £1 214
= (IO_IF) gpic_0 Connectied to Extemal Pons %I
GPIO_BOI 1
GPID 10O £
GFIO_IO_T 2o
GRID 1 External Ports: ani_gpo OGO I0_pn ks
= ax{ bmer &
CaptureTrigh L1
CaptureTrgl 1
GenerateCut fa
GenerateCutl 2o
PUME fo
Inermupt fo INTERRLET
Freese F1
= (BUS_[F) S_AK Connectid b0 B, oo_mierconnect_ ;I
S_AXI_ACLE processing_system7_0:-FCLK_CLKD £ aK
= chirenpe T montor_ 0
CHIPSCOPE _JICON_COMTHOL chiprecope_con_::conrolly £ [&5:0]
RESET £
MON_AXT_TRIG_OUT Ao
& (BLIS IF) HCN_AXT ot connectd to BUS or External Pors =
B ofpscood Lon o0
Controi) chipsoope._ax_monkor_0sCHIPSCOPE_IoN] £ o [35:0
1] | A
3-2:
16. IP [processing system7_0]
33
IP
i (BUS_IF) M_AXI_GPO:: - .
Processing_system7_0 M_AXI_GPO_ACLK processing_system?7_0 ::FCLK_CLKO

Zynq japan.xilinx.com
UG873 (v14.2) 2012 7 27
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Zynq

a [Processing System7_0]

[Connected Port]

[L to H:No Connection]

[Interrupt Connection]

A% Interrupt Connection Dialog
Interrupt Controller | proceseing_eyetem? 0 TI ™ Show et Hama
1
T
& &
& -
2

e e

b. [Unconnected Interrupts]

Interru

UG873 (v14.2) 2012 7

3-4: [Interrupt Connection]

axi_timer 0
pts]

japan.xilinx.com
27

Zyng PS
N | connected Fort Drecton | Range [ ctass [ Frequencytiany | <]
= IMM.TMIJQ_&WFM/_IT
M_AXI_GPO_ARESETH Ao RST
FCLE_CLE3 o LK
FCLK_CLED 2o [a T
FCLK_CLKL fa O
processng_systemy_0::[M_A_GPOL:M_A0_GR.E
axl_gpo_0-:[S_AXI]::S_AXI_ACLK
e S Pesconnast 155 AXL CTRL]: INTERCONNE... © 2L
axl_timer_0z:{S_AXT]::S_AXI_ACLE
FCLE_CLKTRIGE M 21
FCLE_CLETRIGZ_N 21
FCLK_CLKTRIGL_N L1
FCLE_CLKTRIGO_N |
FCLE_RESETI_M als] HET
FCLK_RESET2_H fo RST
FCLK,_RESETL M Lo RST
FCLK_RESETO_N al_interconnect_1::INTERCOMNECT_ARESETN # O RST
IRE)_F2P L to H: Mo Connecton E INTERRANT
Cored_nFig 1 INTERRUPT
Cored)_niRy 1 INTERRLWFT
Corel_nFig 1 INTERRANT
Corel_niRdy 1 INTERRUPT
R PF_CSPL o INTERRUPT
IRE)_PF G als] INTERFLET
IRG_PRF_LSED fo INTERRLWPT
IR} PZF_ENETD o INTERRLUIPT
IRC)_PRF_ENET_WAKEQ as] INTERALWT
IRG)_P2F_SOH0 fa INTERRUPT
IR _PZF_L2C0 £o INTERRUPT i
IRC)_PIF_CAND _i’ {n] INTERRLWFT
IRG) PEF_UARTL Ao INTERRANT
= {BUS_IF) M_AXI_GPD Connected to BUS axi_interconnect_1 |5]
M_AXT_GPO_ACLE processing system? (:FCLK_CLED ' LK
o (ID_F) MEMORY_{ Connected to External Ports EJ
l.-s (10_FF) PS_REQUIRED_EXTERNAL . Connected to External Ports - | |
4 3
3-3: processing_system7_0  M_AXI_GPO_ACLK [Ports]
17. PS

IP

[Connected

27
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35 ID 91 axi_timer_0O

o Interrupt Connection Diakog

Interrupt Controlier[processing_systemz_0 = [ Show Net Hame

Unconneched Interrupt(s) Connacted internapt{s]
(91 [axi_tiner 0 Interrupt
T
L= &
- -
i
T P
3-5: [Interrupt Connection]
c. [OK]
XPS PS
H:Ih:_ltl-:lGH:)_N Aa 1
FCLK_RESETL_M o RST
FCLE_RESETO_N axi_interconnect_Li:INTERCONNECT ARESETN 4 O RST
R PP L Boy M im0 Intermupt INTERRUFT
ell_nFid 1 INTERRPT
Corel_nIRQ 1 INTERRUPT
Conel_nifl) 1 INTERRUFT
3-6:
18. [BusInterfaces] [chipscope axi monitor 0]
19. [BusName] [No Connection] chipscope
axi monitor axi gpio 0.S_AXI
axi_gpio 0 AXI AXI
ChipScope Analyzer
toame [ipvermon s ame [ Type
axy_interopnnact ! 1063 AL axi_inkeroor
G e el T R 4004 AL POCESSIN
il gk O 1.01.b LI adi_gpeo
& awf bmer 0 1.03. LZ @ timer
= cipsrone_axd melor_ o 3008 LI chipscope_.
chipeoape ion_ 0 1062 iL chipscope |
3-7: chipscope_axi_monitor
Zynq japan.xilinx.com
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Zynq PS IP

20. EMIO PS GPIO PL
a.  [XPS System Assembly] [Zynq]
b. [General] [XPS Core Config]
[User] [General]
[Enable GPIO on EMIO Interface]
A : [XPS Core Config]
[Width of GPIO on EMIO interface]
e. GPIO 1 [OK]
f.  [System Assembly] [Ports] [processing system7 0] GPIO
P — -~ ——
(BLS_IF) M_AXT_GR Connectid o BUS axi_interconnect_1 -
M_AX]_GPO_ACLE |PrODESSNG_SyStem7? FCLE_CLED Fd LK
B (10 IF) GPID O i & Pt r
{I0_IF) MEMOSLY_O -
= (Ko_IF) PS_REQUIRED_EXTEANAL . Connected to External Ports ot
3-8: GPIO
21. [(I0_IF)GPIO 0] [GPIO]
22. [Connected Port] [External Ports]
PL (UCF) PSGPIO
23.
“..""“ Esoan_nii No deiver fousd, Fore will Be OFiven ©a OHD
= Fors will
39
24. XPS PlanAhead™
25. [Design Sources) [Create Top HDL]
PlanAhead system_stub.v
26. Flow Navigator  [Project Manager] [Add Sources]
27. [Add or Create Constraints] [Next]
28. [CreateFile] [Create Constraints Fil€] system
[OK]
29. [Finish]
Zynq japan.xilinx.com 29
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& XILINX.

30. [Sources] [Constraints] system.ucf
| Bounoes R e - | 1
| ot R [E
! = Dengn Souross

— b system stub
= JF system | - gystem
= Constrsnts
5 e oonairs_1
[P myntrm girf [0

Hierarchy | [P Sources | Lbvares | Cospds Order
U\ Somrees | ) Template | )

3-10 : system.ucf

31. UCF

# Connect to Push Button "SW5"
NET axi gpio 0 GPIO IO pin IOSTANDARD=LVCMOS25 | LOC=G19;
# Connect to Push Button "SW7"

NET processing system7 0 GPIO pin IOSTANDARD=LVCMOS25 | LOC=F19;

- NET axi_gpio 0 10 pin LOC AXI GPIO PL G19
SW5
o NET processing_system7_0 GPIO pin LOC PS GPIO PL
SwW7
o IOSTANDARD=LVCMOS25 LVCMOS 2.5V I/O
32.
33. Flow Navigator  [Program and Debug] [Generate Bitstream]
34. 2
PL
SDK :
Processing System Configuration (Zyng EPP)
A
Zynq japan.xilinx.com
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& XILINX.

3.1.2 A

1. SDK 2 PS Hello World
[Project] — [Clean]
3. helloworld.c 31
4. 115200
PL [Xilinx Tools] -
[Program FPGA] 311 [Program FPGA] PlanAhead
T Program FPGA E
Frogram FFGEA
Specty the bitstream and the ELF fies that reside in BRAM memany
Hardware Configuration
Hardwari: Specfication: Ciworkspace\2CT02_n_plitformigsystem.xml
BEstresm: |::'uka\|m1-'l..r{:.n"(l') Frw_platformisystem. b Drcwvie,,
BMM Fie: | Browse..
Software Configuration
Processor | ELF File to Intiailze in Block RAM |
3-11: [Program FPGA]
7. [Program] PL
8 19 : Hello World
9. AXI GPIO SW5 PS GPIO EMIO
SwW7
10.
main ()
AXI GPIO EMIO

PSGPIO

Zynq
UGB73 (v14.2)2012 7 27
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& XILINX.

1. AXIGPIO
2. AXI GPIO SW5
(UCF) LOC

AXI TIMER IDo

4. AXI timer ISR
LED

DS23

main ()
5.
6. Interrupt Auto Reload
7. PS GPIO
8. PS GPIO( 0 10) MIO

LED DS23

9. PS GPIO( 2 0) EMIO

PL SW7
10.

ID 91
11. AXI GPIO PSGPIO
LED DS23
LED DS23
API Zyng-7000 (UG821)
A
ug873 design files.zip
helloworld.c ZIP A
Zynq japan.xilinx.com 32
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& XILINX.

SDK ChipScope

2 ChipScope™

4.1 - : SDK

SDK

1. [C/C++] Hello_world_0 [Debug As] - [Debug

Configurations]
2. [Debug]
3. [OK]

[Debug]

4. [Yeq [Debug]

‘%5 Debug 52 &1 O 2 0T %|i'={>.T5?v=E|l

=@ hello_world_0.elf [xilinx C/C++ ELF]
E ¥MD Target Debug Agent (5/24/12 5:37 PM) (Suspended)
: Eluf‘:’ Thread [1] (Suspended: Breakpoint hit.)
.= 1 main{) helloworld.c: 120 0x00 100808
----- s | arm-xilinx-eabi-gdb (5/24/12 5:37 PM)
bept] PH\ZYNQ_Usecase\Zyng_CTT_Latest\project_1'project_1.sdk\SDKISDK_Exportthello_world_0'\Debugihello_w

1 | o

4-1: [Debug]

main () 0x00100608
[Disassembly]
0x00100608

Zynq japan.xilinx.com 33
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& XILINX. - SDK

: [Disassembly] [Window] - [Show view] — [Disassembly]
helloworld.c C
[Registers] pc 0x00100608

: [Registers] [Window] - [Show View] - [Registers]

5. init platform () helloworld.c
init platform ()

[Breakpoints]

: [Breakpoints] [Window] - [Show View] - [Breakpoints]

6. [Run] - [Resume]

init platform () [Disassembly]
0x00100630
7. [Run] - [Sep Into] init_platform ()
0x00100C44 2
8. [Run] - [Resume]
[Debug] exit
9.
print
10. SDK
SDK : SDK
A
Zynq japan.xilinx.com
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i: X||_|NX : ChipScope

4.2 s : ChipScope

312 : SDK ChipScope
1. 312 : SDK ZC702
2 SDK
ChipScope Pro™ Analyzer
Digilent
USB

[Open/Search JTAG Cable] =
[OK]

* . cdc ChipScope

a [Dev1Mydevicel(XC7020)]
b. [File] = [Import]

C. [Select New Fil€] Chipscope axi monitor 0.cdc <project_paths>\
<project name>.srcs\sources l\edk\system\implementation\chipscope axi monitor 0
_wrapper

d. [OK]

8. ARVALID

a  [Trigger Setup]

b. MI1:MON_AXI_ARADDRCONTROL axi_gpio 0 S AXI/MON_AXI_AVALID
X 1

Zynq japan.xilinx.com 35
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i: X|L|NX : ChipScope

e ———T T
i
e — LA - I -

| - o B | [l
=TT = = | Bumn
[:HE&?‘T‘ = 5003, I, PR 0, A, I, K L] i —
M O 08 SCATICENTROL - Ko = e
i], Lo P L T e 000X KR, KK, 0, Y T, OO0, O L ! o
| = 3 gs_ AnaTacoNTROL = o ey e s

4-2 : [Trigger Setup] : MON_AXI_AVALID
c. [Trigger Setup] [Trig] [Trigger Condition Equation] [MO]
[Trigger Condition]
d. [Enable] [MO] [M1]
MO M1 ARVALID M1

( Botiom | Sacusncet
W ape0) Equabsn Z) DR Egustion [ respabe wiole Ecuation
=g d Ll
g - =
s -
uz
u3
[
[E]
un
ur = "
g " - =
Triggar Condian Doualen

Lo J[owom |

4-3 : [Trigger Condition]

Zynq japan.xilinx.com
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oo B

i: X|L|NX : ChipScope
9. [OK]
10. [Trigger Setup] [Capture] [Position] 0 512
1024
11. [Run] P
ChipScope Analyzer
12. AXI GPIO
{0 viwvetoom . DEY-A MyDhewce ] (ACTEID) UM LVLAS (AL - . :
'1'n5$mmmhanmm.m.m.|nn n F O W 1 e NN N P XN N uR A
i ... 1 | :'IﬂﬂlﬂﬂﬂlﬂﬂlﬂiﬂﬂlﬂﬂﬂﬂlIﬂﬂlﬂﬂﬂﬂiﬂﬂﬂl:
e |
(T B
LR . i al |
wigie b Ol 8
N 1
i gede B [ II""IHI“"IWUULUUUUU—MULLHJWLUL
wigisfi.] o 4 LITapReprnrnerpnnponeurannnianntt
T e i e
R R R L
anl e B lil!:‘rm:r A 2800000
*aad pbe B 1
e gt B |u2en{ s | ]
*ari goie B.... 1l
= axd gpis B, o ol
o gk B, (BE0OTNN |
= ki gpie B ol
* i ke B, [RROOHG0
*axd e B, n gl

4-4 .

ChipScope Pro Analyzer

A

Zynq
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& XILINX.

SDK Linux

Zyng™-7000 EPP Linux OS JTAG
Linux
Linux
Linux
. QSPI
« SD
SDK Linux
SDK Windows
Linux OS SDK
Zynq ISE® Design
Suite Windows
Das U-Boot

ug873 design files.zip

A zIp
* BOOT.bin : bootgen FSBL U-Boot
e boot.bif :BOOT.BIN bootgen

* cdma app: 6
e devicetree.dtb:Linux (blob) U-Boot

* helloworld.c: 3

* linux cdma app: 6 Linux OS

e ramdisk8M.image.gz: Linux Ramdisk U-Boot
. README. txt :

* u-boot.elf:BOOT.BIN U-Boot
* zImage:Linux U-Boot
* zyng fsbl 0.elf:BOOT.BIN FSBL
* stub.tcl: 523 : JTAG Linux
Zynq japan.xilinx.com 38
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i: X”.'NX Zynq Linux
5.2 Zyn( LInux
5.1
Linux
U-Boot
5.2.1
2
QSPl  NAND NOR SD
CPU
(PS)
Zyng-7000
(UG585) A
(PS) ARM Cortex-A9 CPU
ROM ROM FSBL( 1 ) FSBL
. FPGA
« MIO
« DDR
. PLL
 Linux U-Boot DDR
U-Boot RAM DDR
Linux
Zynq japan.xilinx.com 39
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& XILINX.

JTAG
JTAG

JTAG

5.2.2 JTAG

Zynq
UG873 (v14.2)2012 7 27

Zynq Linux

OCM

PSCPU

CPU JTAG
CPU DDR

Linux

Linux

Boot ROM

Y

Load and execute
First Stage Boot Loader
(FSBL)

Y

Load bitstream

'

Load and Execute U-Boot

'

Load Linux Kernel

{

Load Device Tree

'

Load Root File System

L

Run All

X12762

Linux

japan.xilinx.com 40
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& XILINX.

5.2.3 -l - JTAG

1. JTAG Linux
19 : Hello World
J28
o Zynq Windows
2. USB I Digilent
USB II
a 1 ON
b. 2 ON
Digilent SW10
a 1 ON
b. 2 ON
3. USB Windows
USB
4, 5-2 J30 M3
Zynq japan.xilinx.com
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i: X”.'NX Zynq Linux

5-2: J30 J43
SDK 2 3
115200
8. [Xilinx Tools] — [Program FPGA] [Program]
9. [Xilinx Tools] - [XMD consol€] XMD
10. XMD
a connect arm hw PS CPU1
b. source <Project Dir>/project 1l/project 1.sdk/SDK Export/
system hw platform/ps7 init.tcl ps7_init PS (
PLL MIO DDR )
C. source directory/stub.tcl
CPU2 CPU1
istub.tcl ug873 design files.zip
ZIP A
d. target 64 CPU1
Zynq japan.xilinx.com 42
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& XILINX.

Zynq Linux

e dow directory/u-boot.elf Linux U-Boot
f. con U-Boot
O Hit any key to stop autoboot:30

g. [Enter]

U-Boot
h. XMD stop

U-Boot
i. dow -data directory/zImage 0x8000 Linux (zimage)  0x8000
j. dow -data directory/ramdisk8M.image.gz 0x800000 Linux

0x800000

k. dow -data directory/devicetree.dtb 0x1000000 Linux

0x1000000
l. con U-Boot

11. go 0x8000
Linux OS Zyng>
12. Zyng>

a Zyng>

ifconfig eth0 10.10.70.120 netmask 255.255.255.0

10.10.70.120

b. ping 10.10.70.120 ping

64 bytes from 10.10.70.120: seg=2 ttl=64 time=0.074 ms

Windows
C. cCtrl+C ping
Linux
Linux
Zynq japan.xilinx.com
UG873 (v14.2)2012 7 27
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& XILINX.

Zynq Linux
Linux
SDK Linux hello world Windows
Linux
1 Windows
a I 1 - I 1 - [ 1
b. [Command Prompt] [Run asadministrator] DOS
c. DOS Windows IP
netsh interface ip set address name="Local Area Connection" static 10.10.70.101
255.255.255.0 192.168.0.1 1
2. SDK [Fileg] - [New] - [Xilinx C Project]
New Project [Linux]
[Linux Hello World]
ps7_cortexa9 0
5. [Finish]
Hello World ef
6. [linux_hello world 0] [Debug as] — [Debug Configurations]
Debug Configuration
Debug Configuration [Remote ARM Linux Application] [New]
8. [Connection] [New]
New Connection
9. [SSH Only] [Next]
10. [Host Name] IP
: 523 1 JTAG Linux 12a 10.10.70.120
IP
11.
12. [Finish]
13. Debug Configuration [Remote] Absolute File Path for C/C++ Application [Browse]

Zynq

Select Remote C/C++ Application File

J

japan.xilinx.com 44
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& XILINX.

14.

15.
16.

17.

18.
19.

Zynq

Zynq Linux

a Enter Password
b. ID (root/root) [Save ID] [Save Password]
c. [OK]

Windows
d. / Apps
e. [Apps] linux_hello world 0.elf
f. /Apps/linux_hello world 0.elf
[Apply]
[Debug]
[Debug]
33 : SDK

s Linux Linux
SDK
Linux SDK

Windows IP
a  Windows [ 1-1( 11
[Run asadministrator]

DOS

b. DOS netsh interface ip set address "Local Area Connection" dhcp

UG873 (v14.2)2012 7 27
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i: X”.'NX Zynq

5.2.5 sl : QSPI

Linux

Linux

1. 1
2. QSPI Linux
3. JTAG U-Boot QSPI
4, QSPI Linux

1

zyng fsbl 0.elf

1. SDK [Fileg] » [New] - [Xilinx C Project]

New Project
2. [Zynq FSBL]

ps7_cortexaS 0

3. [Finish] FSBL

Zyng FSBL f
QSPI Linux
1. SDK [Xilinx Tools] — [Create Boot Image]

Create Zyng Boot Image
2. [FSBL ELF zyng_fsbl_0.elf

czyng_fsbl 0.elf
<project dirs/project 1/project_ 1.sdk/SDK/SDK Export/zyng fsbl 0/Debug
51 zyng _fsbl 0.elf

U-Boot

4, zImage.bin Linux 0x100000
7 : Bootgen
° zImage zImage.bin
5. (devicetree.dtb) -0x600000
Zynq japan.xilinx.com 46
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i: X||_|NX Zynq Linux

6. (ramdisk8M. image.gz) 0x800000

U-Boot U-Boot QSPI
U-Boot

7. [Output Folder]

i Create Zyng Boot Image

Create Zynq Boot Image
Creates Zynqg Boot Image in .bin and .mcs formats from aiven FSBL elf and partition files in specified output folder.

Basic | Advanced |

X|

Bif file ICreate a new bif file... j
FSBL elf | Ci\ilinx\filesystem'\Release\zyng_fsbl_0.elf Browse |
List of partitions in the boot image.

File | offset | Migrment | Allocation | Add |

Ci\ilinx\filesystem'Release\zyng_febl_0.elf

C:\ilimx\filesystem'Release \u-boot. elf e |

C:\ilinx\filesystem\Release\zImage. bin 03100000 Up |

C:\ilimx\filesystem'\Release\devicetree, dth Ox&00000

Ci\ilinx\filesystem'Release framdiskdM.image.gz 0x200000 [T |
Output folder | C:\CTT\Zyna\ Browse |

@) [create tmage] _ conce

5-3:2Zynq
8. [CreateImage]
Create Zyng Boot Image
o bootimage.bif
o U-boot.bin
o U-boot.mcs
Zynq japan.xilinx.com
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i: X”.'NX Zyng
JTAG U-Boot QSPI
JTAG U-Boot QSPI
1. ZC702
2. 115200
3. [Xilinx Tools] - [XMD Console] XMD
4, XMD

a connect arm hw PS CPU
b. source <Project Dir>/project 1l/project 1.sdk/SDK Export/
system hw platform/ps7 init.tcl ps7_init
C. dow directory/u-boot.elf Linux U-Boot  QSPI
d. dow -data gspi boot.bin 0x08000000 Linux
12 DDR
DDR 0x04000000
gspi boot.bin
e con U-Boot
O Hit any key to stop autoboot: 30
5. [Enter]
U-Boot U-Boot
6. U-Boot
a sf probe 0 0 0 QSPI
b. sf erase 0 0x01000000
16MB QSPI
C. sf write 0x08000000 0 OxFFFFFF QSPI
DDR  0x08000000
DDR 0x0 QSPI
16MB 16MB
7.

Zynq
UG873 (v14.2) 2012

japan.xilinx.com
7 27

Linux

0x08000000

U-Boot
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i: X||_|NX Zynq Linux

QSPI Linux

1. QSA 5-4 (J20 J21 J22

J25 J26 J27 J28)

5-4: QSPI Linux
115200
3.
Linux Zyng>
4. 41 1 JTAG Linux IP
Linux a4 : SDK
Linux
Zynq japan.xilinx.com 49
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i: X||_|NX Zynq Linux

5.2.6 -t -SD Linux

1 (20 21 32 25 326 X7 J28) 55

fonevas?

e

TRTITREREE

i

el

5-5:SD Linux
41 - JTAG Linux
3. 46 1 FSBL
: FSBL .Zip
zyng fsbl .elf
4. SDK [Xilinx Tools] - [Create Boot | mage] Create Zynq Boot Image
A : zyng_fsbl 0.elf u-boot.bin
~ BOOT.bin 5 6 7
5. zyng fsbl 0.elf u-boot.elf
Zynq japan.xilinx.com 50

UGB73 (v14.2)2012 7 27


http://japan.xilinx.com

i: X||_|NX Zyng

6. [Output folder]

1" Create Zyng Boot Image

Create Zyng Boot Image
Creates Zynq Boot Image in .bin and .mcs formats from given FSBL elf and partition files in specified output folder.

Basic | Advanced I

Linux

Bif file |Create a new bif file...
FSBL elf | Ci\ilinx\filesystem'Release\zyng_febl_0.elf
List of partitions in the boot image.
Fle [ offset [ Aigrment [ Allacation |

Ci\ilinx\filesystem'Release\zyng_febl_0.elf
C:\ilimx\filesystem\Release\u-boot.elf

Output folder | C:\CTT\Zyng

B e ]

LR g,

@ Create Image

Cancel
5-6: Zynq

7. [Createlmage] SDK u-boot .bin

8. u-boot.bin zImage devicetree.dtb ramdisk8M.image.gz SD
@ : U-Boot SD

9. Linux

Zyng>
10. 41 - JTAG Linux P
Linux 44 : SDK
Linux

Zynq japan.xilinx.com 51
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& XILINX.

(HP) 64 AX| CDMA IP
AX| CDMA

DDR AXI CDMA
HP DDR /

mmap () Linux OS
AX| CDMA Linux
ZC702

6.1 AXICDMA  ZyngPS HP

Zynq™-7000 EPP 4 (HP) AXI
(PL)

(DDR)
4 (HP) AXI (PL)

(PS) FIFO (AFT) PL

AXI PS (DDR )

HP 64 32
Zynq japan.xilinx.com 52
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& XILINX.

AXI CD

1. AXICDMA
2. AXI CDMA
3. AXI CDMA
4. AXI CDMA

Zynq
UGB73 (v14.2)2012 7 27

MA IP

PS Section

AXICDMA  ZynqPS HP

PS HP64

CLOCK
Generation

32b GP AXI
Master Port

PL Section

Interrupt

6-1:
PS 1(M_AXI_GP1) PS CPU
AX| CDMA
PS (HP) 0(S_AXI_HPQ) AX| CDMA
DDR CDMA
PS (HP) 2(S_AXI_HP2) AX| CDMA
DDR CDMA
PS
AXI CDMA
HP 0 0x20000000 Ox2FFFFFFF DDR
DDR CDMA
HP 2 0x30000000 Ox3FFFFFFF DDR
DDR CDMA
AXI CDMA IP 256 1024
CDMA 1024x256

japan.xilinx.com
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& XILINX. AXICDMA  ZyngPS HP

DMA CDMA
CDMA CDMA
DMA
6.1.1 :AXICDMA PS HP
1
24 : IP

o 11 : Zyng
2. PlanAhead [Sources] [system_i-system(system.xmp)] XPS

[XPS System Assembly] [Bus Interfaces]
4. IP [DMA and Timer] [AXI Central DMA]

IP axi cdma 3.03.a
5. [Yeq

CDMA
6. [CDMA Configuration] [User]

1024 256
7. [OK]

axi_cdma IP with version number 3.03.ais instantiated with name axi_cdma 0
XPS

8. [User will make necessary connections and settings]

AXI CDMA

Zynq japan.xilinx.com
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& XILINX. AXICDMA  ZyngPS HP

9. [OK]
IPaxi cdma_ 0 [XPS System
Assembly] [BusInterfaces] axi cdma 0
10. IP [Busand Bridge] [AX] Interconnect | P]

axi_interconnect 1.06.alP

11. [Yeq
AXI
axi interconnect gpl
12. [OK]
XPS AXI IP axi_ interconnect gpl
[XPS System Assemblyify] [BusInterface]
: AX| CDMA PS GP
1 PS CPU CDMA
13. 3 axi_interconnect hp AXI
IP 1
: AXI CDMA PSHP
0 2 DDR
14. [XPS System Assembly] [Zynq] Zynq
15. [32b GP AXI Master Port] processing_system7_0 Configuration
16. [User] [General Purpose Master AXI Interface] [Enable M_AXI_GP1 Interface]
17. [OK] PS GP 1
18. Zynq [high performance AXI 32/64b Slave Ports]
processing_system?_0 Configuration
19. [User] [High Performance Slave AXI Interface]
a. [EnableS AXI_HPOinterface] PS HP 0
b. HPO 0x20000000 HPO O0x2FFFFFFF
HP 0 0x20000000 Ox2FFFFFFF DDR
CDMA
Zynq japan.xilinx.com 55
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& XILINX. AXICDMA  ZyngPS HP
c. [EnableS AXI_HP2interface] PS HP
2
d HP2 0x30000000 HP2 O0X3FFFFFFF
HP 2 0x30000000 OX3FFFFFFF DDR
CDMA
IS Core Emi - prowcanie vyvbesn? B - proe =]
(Component Intarce Mame | orocessng_sestem?_0
[P e — Huj =] 2l
. * General Purpoes Sk A Intelaces =
. - High Performance Stave AX1 Interfaces
o Frindde 5_an]_HO e dae =]
L Enabie PG exess hor HOOHOOH akde i 1arg |
X HP Base Adraan RE20000000 '_.
: : M g Bagress [l:x.‘rrrrrn I_+
: : C_5_81_P0_ DA WIITH |"‘ -
: : Erabie 5_AX3_HF1 raeriace I
2 : r
: |
£
A
Engbie 5_4X1_WPZ inoerface F 1
Cratie 17 scoews for FOGA0CM address rarge r
L Deme Aodress Umdutuouod
WA Mgh Addiraat A=SFFFFFFY r:
L x} = .
g et C_S_AXI FFJ DIRTAWITIDH (1] Pt 1o
of | el | ew |
6-2 : [XPS Core Configuration]
HP 64
e. [OK]
20. [BusInterfaces]
a [processing_ system7_ 0] [M_AXI_GP1] [Bus Name] [No Connection]
[M_AXI GP1] [axi_interconnect gpl]
b. [processing system7_0]
C. [axi_cdma 0] [S AXI_LITE] [Bus Name] [No Connection]

[Connection]
d. [Select AXI Interconnect]

[processing system7 0.M_AXI GP1]
[processing system7 0.M_AXI GP1]

Zynq japan.xilinx.com
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e asi_orlma_ 0.5 _AXY_LTTE Cooses:hion Dhckeg

AXICDMA  ZyngPS HP

6-3 : [AXI Connection]

e. [OK]
XPS axi cdma 0 axi_ interconnect gpl
processing system7_ 0 GP 1
f. [axi_cdma_0] [M_AXI] [Bus Name] [No Connection]
[M_AXI] [axi_interconnect hp]
0. [processing system7_ 0] [S_AXI_HPQ] [Bus Name] [No Connection]
[Connection]
h. [Select AXI Interconnect] [axi_interconnect hp]
[axi cdma 0.M AXI] [Select Master(s)]
[axi_cdma 0.M AXI]
i. [OK]
XPS axi_cdma_0 axi_interconnect_hp
processing system7_ 0 HP 0
j. 3 axi_cdma_ 0 axi interconnect hp
processing system7_ 0 HP 2
Y Tym  Dusinterfaces | ports | Addresses | ji]
|17 verson | s riame
1.06.8
L05.8
L.06.a
4.00.8
[-L1) Elﬂ'mt 1
ad_nterconnect_gol
aud_interconnect_hoosd cdma 0.M_AXI
EXENT
Lilb
1.03.a
10
1.06.a
i| |

Zynq
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6-4 : [Ports]
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AXICDMA  ZyngPS HP

21. IP [Ports] [axi interconnect gpil]
[axi_interconnect hp] [axi_cdma_0]
22, IP
6-1:1P
IP
axi_interconnect_gpl INTERCONNECT_ACLK processing_system?7_0:FCLK_CLKO
INTERCONNECT _ARESETN processing_system7_0:FCLK_RESETO_N
axi_interconnect_hp INTERCONNECT_ACLK processing_system?7_0 :FCLK_CLKO
INTERCONNECT ARESETN processing_system7_0:FCLK_RESETO_N
axi_cdma 0 (BUS_IF) processing_system?7_0 :FCLK_CLKO
S AXI_LITE:s axi_lite aclk
(BUS_IF) M_AXI:: m_axi_aclk processing_system7_0:FCLK_CLKO

[Ports] 6-5
& Tma | Businterfoces  Ports | Addresses | Al |
- Extarnal Ports
1 av_intercoonect_{
av nierooanect ool
INTERCONNECT _ACLE procesang_system7_0:FOLE_CLKD ’1 I ok
AR 5 7 Dy:FCLE APSETH H F | RET
=g ntercoooect fig
INTERCOMNECT _ACLK processng_gystem? 01FCLK_CLED F fall
INTERCONNECT ARESETN processing gystem7 0::FCLK_RESETO N 1 ST
ti Orocessng system,_U
1 i
coma_iniroat procesung_gyelem?_0uIRG_F2P X INTEF
B (BL5_TF) 5_AN]_LITE Connected tn BUS axi_interconnect_gpl =l
5_and_bie_ack processing _system T 0RO CLKD 71 LK
= (BUS IF) M_AxI Connected to BUS axi_nterconnect_ho =
prm'q_sran?_ﬂ::Fﬂlc:ﬂm 7,1 ak

6-5:
23. IP [processing system7_ 0]
6-6
6-2 : Processing_system7_0
IP
Processing_system7_0 (BUS_IF) M_AXI_GP1: processing_system?7_0 :FCLK_CLKO

M_AXI_GP1_ACLK

(BUS_IF) S AXI_HPO: processing_system7_0 ::FCLK_CLKO
S AXI_HPO_ACLK

(BUS_IF) S_AXI_HP2:: processing_system7_0 ::FCLK_CLKO
S AXI_HP2_ACLK
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Zynq

UG873 (v14.2) 2012

AXICDMA  ZyngPS HP
¥ oea | nawbcios  Fon | addese | NN
Ham | vt £rs [omon [taem  [cm  [Feweserd  [toeifeiet |sewien
= FvomEy e o
H_Kd_GRd_ARESETH _{ o RET
H_Axl_GP 3 _MAESETH Jao RET
BP0 AT se RST
53 W RRESETN /e &
RO LU £o aK
[pa =T s -] a3
PO Oy f Li} 0K
rocessng_Npebind_0-N_ANT_GPoS-M_AII_GPO_MLE ’
processng _pyvien?_0n-M_AXT_GP1]-M_RET_GP_AOLE
pracesmng _fywiered fiois AT] HOL= ANT HPD_ACLE
srozeeang _ystersd 5] s A M _ACLE
T
R e v L[5 A CTRU-BIERCOMMECT ACLK e ax
kD [5_ANTT 05 _ANT RTLN
e _mi_rekon (1 [MOR_RNT] MO0 _ATLE
ol oo (00§51 LITE] -5 _po e _eck
ol _rerconract gol oS _ANT_CTRL ] INTERCTIMAECT_ADLE
ol _ritercorrat hpi s AX]_CTHL Y INTERCONITT _SC1N
I
PLLK_CLATRILS 1 ;I
I
POLE_CLTRIGE M Fa
K e RET
PO AESTTI N 7o ST
PO RESETI W £o T
e iG] L DVTEROOHMECT _RRESETH f
FOLR RESETD N kv oiewebl 0 L TERCORMECT _ARESETY [+] ST
i ooniot_hgy [INTERCONNECT _ARESETH
JETETE LY il prATR DG ATS
Corell Al I DR N _ArS
Chrell naEr) I perhE FENE _AEs
Core1_pFI 1 beIER ECNE_pE,
Corel ] | INTER EEE LIS
R PR EPL £a INTER EOCE_RES
RGP G e DER EDE 2%
R P N 7o PR Gt RES
R PF BETD o DETER. EDGE RIS
B3 P BNET WkES la PER EGE RIS
B PF X000 . DTER EDGE RZ
B POF_1X0 Fo TR FOME IS
e ] o ITER EONE_RE
e} POF_UMATL ) MTER ECKE I
- g _IF) H_AaI_ &P Comnexied i BUS an_irieroenneri_1 a
= Wy = orreries to 8 Ay i ot o
G, P T T At ax
Cormbed o B axl inderoorrml o %j
5K HP0 AL Erimmny_pystenT SO O 1 ak
= B _IF) 5T HRT m“*un_m:m “ e 5]1 -
T pOLy] FI0.0 Comacted Lo Pl -
1 E.u;;mr_p Farrerksd b Frtemal Pk j
4] - ) _ |
6-6 : Processing_system?7_0
24. CDMA PS
a [Processing System7 0] [Connected Port] [1L to H:No Connection]
3 [Connected Port] [L toH : axi_timer_0_interrupt]
[Interrupt Connection]
b. [Unconnected Interrupts] [axi_cdma_0] [Connected
Interrupts]
c. [OK]
XPS CDMA PS
25. [Addresses] [Generate Addresses] ﬂ
[axi cdma 0] [processing system7 0]
26. [processing_system7_0] axi cdma 0 0x80200000
0x8020FFFF
axi cdma 0 processing system7 0 0x80200000
0x8020FFFF
27.
japan.xilinx.com 59
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28. XPS PlanAhead™
29. [Design Sources) [Create Top HDL]
PlanAhead system_stub.v
30.
31. Flow Navigator  [Program and Debug] [Generate Bitstream] PlanAhead
32. 2 SDK
PL SDK

6.2

CDMA
CDMA
main ()
CDMA
DMA CDMA
CDMA DMA
1. 0x20000000
0x2FFFFFFF
0x30000000
0x3FFFFFFF
2. AXI CDMA IP
a CDMA AX| CDMA ISR
CDMA DMA
Done/Error
b. CDMA
c. CDMAIP CDMA
d. 0x20000000 CDMA
e 0x30000000 CDMA
Zynq japan.xilinx.com 60

UG873 (v14.2)2012 7 27


http://japan.xilinx.com

& XILINX.

f. CDMA

3. CDMA

6.2.2 il

CDMA
1 SDK
2

3.

DMA

: SDK

[File] - [New] - [Xilinx C Project]
[Empty Application]

4. [Next]
5.

6. [Finish]
7.

8. [Import]
9. [Next]

[Project Name]

[Project Name]

cdma app

ps7_cortexa9 0

cdma_app bsp

[Project Explorer]

[Import]

10. cdma_app.c

SDK

11.
12.

13. SDK

14. [Program]

15. 213

16.

Zynq
UG873 (v14.2) 2012

115200

BSP
[cdma_ app]

[General]

[Finish]

ug873 design files.zip

213

[Xilinx Tools] - [Program FPGA]

7

27

: Hello World

CDMA

japan.xilinx.com

[src]

[File System]

cdma_app.c
ZIP

: Hello World

[Program FPGA]

PL

DMA

BSP

[Import]

DMA Transfer is Successful

61
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CDMA Linux OS

6.3 CDMA Linux OS

Linux mmap () CDMA Linux
CDMA IP
mmap ()
Kernd mmap ()
/'X : mmap () Linux Kernel
. Kernel
main ()
0x20000000
DDR DMA DMA DMA
1. O0xA5ASAS5AS
2. 0x20000000 Kernd mmap ()
Kernel
Kernel
4, Kernd

Zynq
UG873 (v14.2) 2012
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27
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5. AXI CDMA mmap ()
CDMA
a DMA
b DMA
c. CDMA
d. CDMA
e 0x20000000 CDMA
f. 0x30000000 CDMA
g. CDMA
6. DMA
7. CDMA mumap ()
8. 0x30000000 Kernel
9. 0x30000000 Kernel
10. Kernel
11.
12.

Linux CDMA

DMA

CDMA

DATA Transfer is Successful

6.4 dixE. : SDK
CDMA

Linux OS
1. Linux
2. SDK
6.4.1 Linux
5 SDK Linux
Linux
zyngs
Linux 12 IP
1. 524 . SDK Linux
Windows
2. SDK [Fileg] - [New] - [Xilinx C Project]
3. New Project

Zynq
UG873 (v14.2) 2012

7

japan.xilinx.com
27

523

[Linux]

Linux

Zynq ZC702

- JTAG
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10.

11.

12.
13.
14.
15.

16.
17.
18.

Zynq

: SDK Linux CDMA
[Linux Empty Application]
linux cdma_ app
ps7_cortexa9 0
[Finish]
[Project Explorer] [linux_cdma_app] [src]
[Import] [Import]
[Import] [General] [File System]
[Next]
linux cdma_app.c [Finish]
SDK linux_cdma_app.elf
linux cdma_ app.c
ug873 design files.zip ZIP

A

[linux cdma_app]

Run Configuration
[Connection]
[SSH Only]
[Host Name]

: 523

[Finish]
Run Configuration

[Run As] - [Run Configurations] [Debug Configuration]

[Remote ARM Linux Application] [New]
[New] New Connection
[Next]
IP
: JTAG Linux 12a IP

Remote Absolute File Path for C/C++ Application

[Browse] [—

Select Remote C/C++ Application File

UG873 (v14.2)2012 7 27
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19.
a Enter Password
b. ID (root/root) [Save ID] [Save Password]
c. [OK]
Windows
d. / Apps
e. /Apps/linux cdma_app.elf
20. [Apply]
21. [Run]
22. CDMA DMA Transfer is Successful
23. Linux SDK
24. 524 : SDK Linux 19
Windows
Zynq japan.xilinx.com 65
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SDK

6 BSP AXI CDMA

7.1 SDK

7.1.1 e - SDK

2. 115200

SDK  [Filg] = [New] - [Xilinx C Project]
[Empty Application] [Project Name] cdma app profile

ps7_cortexad 0

[Next]
[Project Name] cdma app profile bsp [Finish] cdma._app
BSP
7. [Project Explorer] [cdma_app] [src] [Import]
[Import]
8. [Import] [General] [File System]
[Next]
10. cdma_app.c [Finish]
SDK
cdma_app.c
ug873 design files.zip ZIP
A
Zynq japan.xilinx.com 66
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SDK

11. [Project Explorer] [cdma_app profile bsp]
[Board Support Package Settings]

12. [Board Support Package Settings]
[enable_sw_intrusive_profiling]

= Bpand Sopport Fackage Settings

Board Support Package Setlings
Confrol various settings of your Board Support Package,

[Board Support Package Settings]

[standalone]

true

=,

= Cremrview
@ Configuration for 05:  standalone
& dvers Hame | vl | Defout | Type
ol arteed sidn pE7_uart_1 L peripheral
sidout ps7 unct 1 none peripheral
I 5 enable_sw_niusve profing true false | boolean
T TeciODe ehc i Talse Tale bookean

4| |

X
(?) [Tox ] can |
7-1:BSP
(intrusive)
13. [Board Support Package Settings] [drivers]
[cpu_cortexa9] [extra_compiler_flags] [Value] -pg

* Board Support F'q-r.k.:-;-n Sottimgs

Board Support Package Seltings
Control various settings of your Board Support Package.

=i Overview

=,

| Defauit | Type
arm-dinn-eabi-go string
arrn-slinoc-aak-ar string
O string
< J g
1| | il |
(?) [ o | com |

7-2:BSP : cup_cortexa9
14. [OK]

Zynq

japan.xilinx.com
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SDK

15. [Project Explorer] [cdma_app_profile]

16. [Properties]

BSP

[Tool Settings]

SDK

[C/C++ Build] [Properties]

[ARM gcc compiler]

[Profiling] [Enable Profiling (-pg)]

17. [Optimization] None (-O0)
18. [Debugging] Default (-g)
19. [OK]

SDK cdma_app profile.elf
7.1.2 -k
1 213 : Hello World
2. SDK [Xilinx Tools] —» [Program FPGA] [Program FPGA]

[Program]

4. [Project Explorer] [cdma_app_profile]
[Run Configuration]

5. [Run Configuration]

6. [Profile Optiong] 69 7-3
a. [EnableProfiling]
b. [Sampling Frequency (Hz)] 10000

c. [Histogram Bin Size (Words)] 4

d. 0x00300000

BSP

Zynq japan.xilinx.com
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PL

[Run As] - [Run Configurations]

[Xilinx C/C++ ELF]

DDR
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Create, manage. and run configurations

7-3:
7. [Run]
8. [Reset Status] [OK]
9. [OK]
10. [Project Explorer] [cdma_app_ profile] [Debug] [gmon.out]

[Gmon File Viewer]

7-4 : [Gmon File Viewer]

11. [OK] [gprof] (gmon.out) 7-5

7-5: gmon.out

Zynq japan.xilinx.com 69
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ACP

Zynq
UG873 (v14.2) 2012

AXI

7

ACP

AWUSERS [0]

27

(PL)

AWCACHES [1]

AXI

ACP

L1

AXI-4

(ACP)

(scu) AXI 64
(PS) Cortex-A9 MP-Core
ACP
AXI AXI

ARUSERS [0] ARCACHES [1]

AXI

AXI
AXI
SCU L1

SCU
SCU
L2
ACP 64

japan.xilinx.com
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3 | s
. el
* DOR
-
=] S
8-1: AXI-4 ACP 64
ACP
8.1.1 ACP
ARVALID ARUSER([0] =1 ARCACHE[1] = 1 ACP
SCU Cortex-A9
ACP Cortex-A9
AXI L2
Cortex-A9 AXI
8.1.2 ACP
ARVALID ARUSER[0] = 0 ARCACHE [1] =0 ACP
SCU 1 SCU AXI
OCM
Zynq japan.xilinx.com
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8.1.3 ACP
AWVALID AWUSER[0] =1 AWCACHE [1] =1 ACP
SCU Cortex-A9 L1
PS CPU
Cortex-A9
AXI L2 Cortex-A9 AXI
L2
8.14 ACP
AWVALID AWUSER[0] = 1 AWCACHE[1] = 0 ACP
SCuU 1 SCU AXI
(ACP)
. =3 =3 11111111 CPU
« ACP OCM AXI
ACP OCM OCM
64 x8
:PS 3 (
IP ACP
ACP
ACP CPU
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ACP
ACP A
. Zynq™-7000 EPP (UG585)
. The Effect and Technique of System Coherence in ARM Multicore Technology : John Goodacre (Senior Program
Manager ARM Processor Division)
. ARM Cortex-A9 MPCore Technical Reference Manual 2.4 Accelerator Coherency Port
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A.l

. Zip 5
ug873 design files.zip
http://japan.xilinx.com/support/documentation/zyng-7000 user _guides.htm

. EDK 6 IP
http://japan.xilinx.com/support/documentation/sw_manuals/xilinx14 2/edk_ctt.pdf

. The Effect and Technique of System Coherence in ARM Multicore Technology : John Goodacre (ARM Processor
Division Senior Program Manager) (www.mpsoc-forum.org/previous/’2008/sli des/8-6%20Goodacre.pdf)
. ARM Cortex-A9 MPCore Technical Reference Manual 24  Accelerator Coherency Port

(http://infocenter.arm.com/hel p/index.j sp?topi c=/com.arm.doc.ddi0407e/ CACGGBCF.html)

A.2

http://japan.xilinx.com/trai ning/embedded/embedded-design-tutorials.htm

A.3

. : (UGT798) :
http://japan.xilinx.com/support/documentation/sw_manuals/xilinx14 2/iil.pdf

. : (UG631) :
http://japan.xilinx.com/support/documentation/sw_manua s/xilinx14 _2/irn.pdf

. ® :
http://japan.xilinx.com/support/documentation
http://japan.xili nx.com/wpport/documentati on/sw_manual s/glossary.pdf

. . http://japan.xilinx.com/support/

EDK

http://japan.xilinx.com/support/documentation/dt_edk_edk14-2.htm
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http://japan.xilinx.com/cgi-bin/docs/rdoc?l=en;v=14.2;d=edk_ctt.pdf
www.mpsoc-forum.org/previous/2008/slides/8-6%20Goodacre.pdf
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0407e/CACGGBCF.html
japan.xilinx.com/training/embedded/embedded-design-tutorials.htm
http://japan.xilinx.com/support/documentation/sw_manuals/xilinx14_2/iil.pdf
http://japan.xilinx.com/support/documentation/sw_manuals/xilinx14_2/irn.pdf
http://japan.xilinx.com/support/documentation
http://japan.xilinx.com/support/documentation/sw_manuals/glossary.pdf
http://japan.xilinx.com/support/
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EDK

. EDK (UG683) :
http://japan.xilinx.com/support/documentation/sw_manua s/xilinx14 2/edk_ctt.pdf

. (UG11Y) :
http://japan.xilinX.com/support/documentation/sw_manuals/xilinx14 2/est_rm.pdf

. MicroBlaze™ (UGO08Y) :
http://japan.xilinx.com/support/documentation/sw_manua s/xilinx14 2/mb_ref guide.pdf

. (UG642) :
http://japan.xilinX.com/support/documentation/sw_manuals/xilinx14 2/psf_rm.pdf

. Power PC 405 (UG018) :
http://japan.xilinx.com/support/documentation/user _guides/ug018.pdf

. Power PC (UGo1) :
http://japan.xilinx.com/support/documentation/user_guides/ug011.pdf

. Virtex®-5 FPGA  PowerPC 440 (UG200) :
http://japan.xilinx.com/support/documentation/user _guides/j ug200.pdf

. Zyng-7000 (UG821) :
http://japan.xilinx.com/support/documentation/user_guides/j ug821-zyng-7000-swdev.pdf

. Zyng-7000 (UG585)
» http://japan.xilinx.com/support/documentation/zyng-7000 user guides.htm

e Zyng™-7000 : http://japan.xilinx.com/support/documentation/zyng-7000.htm

e Xilinx Platform Studio EDK
http://japan.xilinx.com/ise/embedded design _prod/platform studio.htm

e Xilinx Platform Studio EDK
http://japan.xilinx.com/ise/embedded/edk dooshtm

. XPS/EDK IP
http://japan.xilinx.com/ise/embedded/edk_ip.htm
http://japan.xilinx.com/support/documentation/dt édk edk14-2 tutorials.htm
http://japan.xili nx.com/wpport/documéntati on/data_sheets.htm
http://japan.xili nx.com/support/trouBI eshoot/psolvers.htm

. ISE® Design Suite
http://japan.xilinx.com/support/software manuals htm

« GNU
http://www.gnu. org/manual
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