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RIAEf} 2 FE 34T Xilinx Microblaze ZbPEE3FIE 1T BL K AXI SPIL. AXI GPIO A1 At il 75 A 4% o

HAR D HART

* {E Vivado LFEH I SPI IP Lk it .

o CBHRTHETR PSS U 2] FPGA 10,

o SNSRI Vitis B TARE LLEEAT BT IT R -
o YT, BRI C BEFE B LK FPGA BN
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+ Xilinx Vitis IDE v2020.1.0 ( B5 mhA )
*  Xilinx Vivado v2020.1.0 ( BZ 5 fmifi A )

+ Xilinx FPGA 1l TI AFE EVM

* FPGA 730 T 8w 2 2=

o TR &R T USB-UART HLZE

« TIEHEH C-API

R 21, FRFM

TI AFE AFE79xx
KR E 2T-2R-1FB
SEH 2 /> RX i (1RX. 1FB ) fl 2 4> TX i@i# ( 3#% )y 5Gbps )
AFE EVM AFE79xx EVM
FPGA R Xilinx ZCU102 EVM
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Vivado
Environment

[ Create New Project ]

A

[ Add User HDL, Ips, and Constraints

|

A

[Create block design with AXI SPI IP]

y

Interconnect block design with User HDL
and constraints

)

4 3\
Create HDL Wrapper

. 7

4 3\

Generate Output Files

A

Generate Bit Stream

A

Export Hardware

Vitis
Environment
{ N\
N Create New Platform Project
(Import Hardware and Create BSP)
| J
y
{ N\

Create New C Application

A

Write the system specific application code

A
4 N\

Include C headers and source files from Tl
Supplied C-APIs

. 7
4 3\
Initialize AXI Peripherals of
TIAFE SPI IP
. 7
4 3\

Build Application

. J
y
{ N\
Configure FPGA
. J
y
{ N\

Launch or Run on Hardware

& 3-1. WAL
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AXI SR AT BALHT AXI 80 EizfT. WA 4-1 Fios , AXI A% Microblaze Bl 2 68 H%E#E 47 1211

Bl 4-1. %F Microblaze 1 AXI & i st B Hoigit

Microblaze [¥) HP i H 3Kzl AXI AMEER . 100MHz 225 I 2R 7 oA 1P =245 4. R 100MHz
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5 %N Microblaze #1 SPI IP DAEZE Vitis FHTFRARTF K

1. FTIFBLA T Vivado T REEAHH L%

2. fTELAETH “IP Integrator” T, miidi “Create Block Design” .

Eile Edit Flow Tools Reports

Window Layou

=, (R I - >
Flow Navigator Co - e B PROJECT MANAGER -
v PROJECT MANAGER \
Sources
£+ Settings
Q| = | <

Add Sources
Language Templates

<F IP Catalog

Vv IP INTEGRATOR

Create Block Design

Open Block Design

Generate Block Design

v SIMULATION

Run Simulation

3. BBt 4 IF i “OK”

&l 5-1. QIR

Design Sourcs
Constraints
v Simulation So
sim_1
> Utility Sources

Hierarchy Librar

¢ Create Block

Please specify

4. (EFRINRER TR, S 4+ AESIN

Design

name of block design.

& 5-2. sr &R
IP.

Design name: design_1

Directory: « <Local to Project= v
Specify source set: Design Sources v
Fia )

This design is empty. Press the == button to add IP

& 5-3. FIERBLTFFED IP
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5. 1472 Microblaze 314 “Microblaze” ¥RiNZE|Hit.

750 Microblaze 1 SPI IP LU Vitis #7/H FIRAZ{TFX

Search: Q- microblaze| (3 matches)

7 MicroBlaze

MicroBlaze Debug Module (MDM)
MicroBlaze MCS

ENTER to select, ESC to cancel, Cirl+Q for IP details
& 5-4. [ E 1T N Microblaze

6. A “Run Block automation” , )5 S “OK” .

Diagram x Address Editor
Q@ a 1 X OQ + & #, C ¢ | = Defaultview

J Designer Assistance available. Run Block Automation

microblaze_0

|+ INTERRUPT

|||+ oesus . &=  pLve + |||
ck MicroBlaze M -+ |||
Reset

MicroBlaze

& 5-5. 4 Microblaze Z1Tt B3

7. Vivado £ 315 Microblaze #inZ A IP itk
8. Aiif “Run Connection automation” .
9. TEEEHZNMEIHE Y, %8 “CLK_IN1_D” , #HHBUF 3| “user_si570_sysclk” , A5 miidi “OK”

4 Run Connection Automation X
in your design by boxes of the interfaces to connect. Select an interface on the leftto display its configuration options on
the right.
az = Description
0
B1 A Adomason LT e Fagienien) Connect Board Part Interface to IP interface.
v W) F clk_wiz_1
<) 5 CLKIN1_D Intertace: jclk_wiz_1/CLK_IN1_D
= reset
Options
v (% rst_clk_wiz_1_100M e
et maen Select Board Part Interface | user_si570_sysclk  User Pr terenvalcock) v |

& 5-6. & Microblaze #%&#% CLKIN
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S Microblaze F1 SPI IP LI Vitis 11/ TR A TR

10. X A1 “Run Connection automation” .
M. EEZESMEFHE OF | EHF “reset” .
T—_':_l“ {{OK” R

“ext_reset_in” |, B HMLHF] “reset (FPGA reset)” |, RJ5

#  Run Connection Automation X

Autoematically make conneclions in your design by checking the boxes of the interfaces fo connect Select an interface on the left to display its configuration options on
the right

al=|&
v ¥ All Automation (2 out of 2 selected)
v W i wiz_1

Description
Connect Board Part Interface to IP interface.

Interface: /rst_clk_wiz_1_100M/ext_resel_in

= reset

Options

SelectBoard Part Interface  reset ( FPGA Resal ~

[ cmnear |
E| 5-7. SN Microblaze & 7%
12, A4 SRR “AXI Quad SPI1” |, fE 5-8 FIE 5-9 Fis.

oo
Q : + 6| C o | = Default View v
microblaze_0_local_mamory
microblaze_0
I+ mrerrueT j
DLMB
||+ pesus M B & e 1!!!—
® 10
c icroBlaze ™ , ,ue i
Amal i Q  searcn
Uz SelectAll
MicroBlaze i
rst_ck_wiz_1_100M 4+ Adar Cirt+!
k.
g clk_wiz_1 R mbred  AddModule..
user_si570_sysclk | D ‘|+ CLK IN1 D clk outi 1 exireset in bus_struct_reset]0) Pinning
- - :‘eset B— [ o I;clmd <@ aux_reset_in peripheral_resat{0| IP Setfings..
I 174— mb_debug _sys rsl  inlerconnect_aresetn|0)] ©  vaiidate Design
Clocking Wizard dem_lacked peripheral_aresetnf0]
S ExpandiCollapse
Processor System Reset
mdm_1 Create Hierarchy
i Create Comment
WEDEBUS 0 + | Create Port...
Debug SYS_Rst |

MicroBlaze Debug Module (MDM)

& 5-8. MERBLTHH AN IP

Create Interface Port
Regenerale Layout

Save as PDF File
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750 Microblaze 1 SPI IP LU Vitis #7/H FIRAZ{TFX

Address Editor

fo)
13
+

B oA C o

= Default View

=
|||+ inTERRUPT
._||:+ DEBUG

—= Reset

microblaze_0

MicroBlaze ®

Search; - spi (1 match)

¥ AXI Quad SP1

DLMB + ||—-I- |
e + [} _

M_AXIDP  [:2

MicroBlaze

user_si570_sysclk D— H

reset [»

clk_wiz_1

+ CLKINID  clk_out!
reset locked

Clocking Wizard

MicroBlaze Debug Module (MDM)

mdm_1

Debug_SYS_Rst

MBDEBUG_0 +h|—
[

ENTER 1o select, ESC to cancel, Ctri+Q for IP details

& 5-9. % “AXI QUAD SPI” IP &inE¥ ikt

13. sid7 “Run Connection automation” .

¢ Run Connection Automation

Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the leftto display its configuration options on

the right

Description
v .!_i All Automation (1 out of 2 selected)

+ axi_quad_spi_0
o]k AXI_LITE

BPI0

Options

[

Make IP Interface External: /axi_quad_spi_0/SPI_D

&l 5-10. &%) “AXI_LITE” BiT&E#E ek
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14, %FF “AXI_LITE” F a5 “OK” .
Diagram x Address Editor x
aald x|/ &|Q $ + & #, C o | = Defaultview v
F Designer Assistance available. Run Connection Automation
axi_quad_spi_0
microblaze_0 sl
” : :::L;":UPT Ve DB ||_.I AXI Quad SPI I
[ | - e + | !
i = MicroBlaze™ , 1l
MicroBlaze g
clk_wiz_1
570_sysclk [ JI[+ cLkvi D ex_outt
reset [> resal locked
Clocking Wizard
mdm_1
1.
"
MicroBlaze Debug Module (MDM)
K 5-11. “ext_spi_clk” 7 “AXI QUAD SPI” # &7~ “No Connection”
15. ¥ “s_axi_aclk” ZE#F] “ext_spi_ck” .
WL 1
slowest_sy
I_D  clk_outi j ext_reset i
locked aux_reset
mb_debug,
1g Wizard dam_locke:
dm_1 E
iDEBUG_0 + ||
sug_SYS_Rst _ .
axi_quad_spi_0
sug Module (MDM) m
[+ AXIUTE _I_
ext_spi_clk sP_o +|||
s_axi_ack ip2intc_impt
—T s_axi_aresetn
AX| Quad SPI

& 5-12. “ext_spi_clk” B.iE#2] “s_axi_aclk”
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16. X7 “AXI Quad SP1” ->iEF#¢ “No. of slaves” , SRjg s “OK” .

AXI Interface Options
] Enable XIP Mode

|_) Enable Performance Mode

SPI Options
Mode Standard
Transaction Width 8 ~
Frequency Ratio 16 X (1 (1...128)
1 ~
2
+*) Enable Master Mode 3
— 4
[+] Enable FIFO
5
FIFOC Depth 6 16 ~
[_] Flash (Memory) access through 7 five
8
‘e
10 ~
Note:

Please note that the core constraints need to be updated as per your H/W specification.
Please refer PG or commented constraints in the IP generated xdc file ( Jproject_"/project_=.srcsi/sources_1

& 5-13. 1%&3¥ AXI QUAD SPI 1 SPI M\ iSs

17. )\ “Quad SPI IP” | 4% LA 5 sUgHE 5
a. “io0_o” ->SPI_SDO
b. “lo1_i” <- SPI_SDI
c. “sck o” ->SPl SCL
d. ss_o[1:0]-> SPI_SENO. SPI_SEN1

18. RGURARIEIE L IR 16 Tk # I M BRI 5 “ss_o” 798

Diagram  x Address Editor
ala ¥ el do q = 4 | C O | = Default View v
axi_quad_spi 0
5P10 — |||
o0 | 4 ,
3 microblaze_0_local_memory
ioD_t B
4 =
pLmB + [} -+ AX|_LITE iol_o b
r’ 4 - - n
b, ime + ||} ext_spi_clk lo1_t b
M_AXI_DP + |t s axi_ack sck_i 4
s_axi_aresetn >
sck_t b
ss_i[1:0] 4 rst_clk_wiz_1_100M
> t r
st h ‘ slowest_sync_clk mb_rese
inZinte_irpt ext_resel_in bus_struct_reset{0:0
F € aux_reset_in peripheral_reset|0:0
AXI Quad SPI mb_debug_sys_rst interconnect_aresetn0:0
| dem_locked peripheral_aresetn[0:0
‘ Processor System Resel
I
1
DM}

B 5-14. 7 “AXI QUAD SPI” F132H B R oM ERERN D
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19. BF BT DL AR A I &) 5-15 s I 5

Diagram x Address Editor x
aa ¥ 8 o Q s + F A, C o |= DefaultView ~
Validate Design (F6)
microblaze 0 local_memory
microblaze_0
|||+ DLMB
[+ mrerruPT _r e
DLMB
|||+ DEBUG M Bl = = jr H_ 1 LMB_Clk
ox ICroblaze I SYS_Rst
M_AXI_DP +
Reset >
MicroBlaze
rst_clk_wiz_1_100M
clic_wiz_1 slowest_sync_clk mb_reset
ext_reset_in bus_struct _reset[0:0
user_si570_sysclk [ JIl+ CLKINT D clk outt = ]
@ aux_reset_in peripheral_reset[0:0]
reset [ reset locked .
| |—= mb_debug_sys_rst interconnect_aresein(0:0]
Clocking Wizard dem_locked peripheral_aresein[0:0]
Processor System Reset
mdm_1
MBDEBUG_0 +l|J.—
Debug SYS_Rst |_

MicroBlaze Debug Module ;h1DMB

B 5-15. BiFE it

20. ZN GPIO |, i M HFH N “AXI GPIO” | HEH ARSI,
6 7£ Vitis PEIEHF &

TAE Vitis POIEHIT & , WHATU R -
1. $TJF File 325 | #:3| New , %8 )5 siifi Platform Project ( 52K 6-1) .

«J workspacel - Vitis IDE

Ctrl+N

File Edit Search Run Xilinx Project Window Help
New Alt+Shift+N > ™ Application Project...
Open File... &= Library Project...
F H | Project...
Close Ctrl+W e Byt
Close Al Corleshifew ). Platform Project..
=
Save Cuies | Other-
Save As...
Save All Ctrl+Shift+5
Move...
Rename... F2
& ] Refresh F5
Import...
Export...
Properties Alt+Enter

& 6-1. Hra e e
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www.ti.com.cn A Vitis 118 F &

2. BMANFIRITFER. LRk ZCU102ps Al (ESHE 6-2) .

«) New Platform Project

Create new platform project

Enter a name for your platform project

This wizard will guide you through creaticn of a platform project from the output of Vivade [Xilinx Shell Archive (XSA)] or from an ex
you to specify options for the kernels, BSPs, as well as settings required for creating new applications. Platforms are currently support

Platform project name: I ZCU102pg

- A platform provides hardware informati
Platform System

Pro}-ect Pl'oject + A system project contains cne or more |

+ A domain provides runtime for applicat

+ A workspace can contain unlimited plat

Domain

Processor l

XSA

A new platform project can be created from one of the two inputs:

From hardware specification (XSA)
Create a new platform project from a hardware specificaticn file. You can specify the OS and processor to start with. The platfor
platform project editor.

From existing platform
Load the platform definition from an existing platform. You can choose any platform from the platform repository as a base for

K 6-2. FEIE KA
3. MEHTERE, BHEI— 8 (ESHK 6-3) . EHF XSA ( Xilinx SZEAFAY ) 304

%/ New Platform Project O X

Platform
€3 Please select a platform to create the project

i+ ; Create a new platform from hardware (XSA) Select a platform from repository

Hardware Specification
Provide your XSA file or use a pre-built board description

vck190
o, |2€702

XSA File: 2706 Browse...

zcu102

zed

Scftware Specification
Specify the details for the initial domain tc be added to the platform. More domains can be after the platform is created by double clicking the platform.spr file

Operating system: g

Processor: v

Generate boot compenents

& 6-3. AR
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7 Vitis 1161 H P 5
4. M\ FPGA S Il i It ik £ 5 A S I XSA X (151K 6-4 ) .

| Platform
_ €3 Please select a platform to create the project

| - ; Create a new platform from hardware (XSA)| [ Select a platform from repository

Hardware Specification

J Create Platform from XSA X
< ¥ 4 msRERmpIE - v 0 O Search 2
Organize v+ New folder )
[Z] Documents # A Name h Date modified Type ize
& Pictures o ZCU102BEL cache
B This PC ZCU102_BELhbs
4 30 Objects ZCU102_BELhw
ZCU102_BELip_user files
[0 Desktop
- ZCU102_BEL.runs
@ Documents ZCU102 BELsim
4 Downloads
) Musie 1,563K8
& Pictures
B Videos
4 Windows(C)
¥ Network
v
File name: | ] [xsardea; v

& 6-4. LHF &

5. AT G LRI FREH . i Build Project T I (1S 6-5 ) o 1X 1] g 5 B —LL i) ] 4
BEFE SE A o

&) workspacel - Vitis IDE

File Edit Search Run Xilinx Project Window Help
i B, SR T e e Y -
~| Explorer §3 BSxy =08
> B ZC706ps
] ZCT06PS_SPI_system
> ZCu102_1
v B zcuozps(r - -t
\ O b New >
» (= bitstrean
> (= export Paste Ctrl+V
r & :m 9 Delete
> & logs
> & psu_cort &) Refresh
(& resource o.o Import Sources...
> @& tempdsa 2’y Export as Archive
> (& Zyngmp_
> (= ynqmp Build Project
«J platform Clean Project
> [=2] ZCUSPL_syst
«) Copy referenced files into project
ir7 Update Hardware Specification
Team >
Run As >
Debug As b

’ 6-5. HEH Lz
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77 Vitis 3 &N LR

7 £ Vitis HHTEN A TR
FIEESERG |, 1F Vitis RN TR, #5200 TR EPITUL N D5 ¢
1. LR Platform T#2 , #% %] New , X5 miili Application Project ( 15 Z:E 7-1) .

«J workspacel - ZCU102ps/platform.spr - Vitis IDE
File Edit Search Run Xilinx Project Window Help

H-HR - R-ir OB 2SR OS@E-O PG
(<, Explorer 52 ‘ B S ¥ = 0 |[«zcutops 2|
> ZC706ps = )

57 ZCT06PS_SPl_system | type filter text E @ % X|| plat
> B zcut021 « [E{ Zcu1o2ps :
~ ZCu1rr—- == : Name

> = bit New > ™ Project.. Giariks
= Paste Ctrl+V ? File Descri

> h

il 3 Delete 9 Folder

> log T

> & pst L Refresh Application P _

& res g2y Import Sources... #  Hw Kernel Project... 55

> ter - = b Fsn mp

> > zyr K Export as Archive == Library role. Hee

> & zyr Build Project Bl Platform Project... E
g Ejgﬂz; Clean Project ™ Example...

« Copy referenced files into project 3 Other

i73 Update Hardware Specification
Team >
Run As > pecification
Dol > L Problems Vitis Log (i) Guidance
Pronertiec 1N2n<]

B 7-1. FrE S LR
. . . P v N
2. WL New Application Project % LIi (162Kl 7-2 ) , smishi Next.
wJ Mew Application Project (m] X

Create a New Application Project E

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

1. Choose 3 platform or create a platform project from Vivado exported XS4
2. Put application project n a system project, associate it with a processor

3. Prepare the application runtime — domain

4. Choose a template for application to quick start development

Platform
Project

Processor — Domain

+ A platform provides hardware ion and softv settings.

+ A system project contains one or more applications that run at the same time.
+ A domain provides runtime for applications, such as operating system or BSP.
« Aworkspace can contain unlimited platforms and unfimited system projects.

[] Skip welcome page next time. (Can be reached wiith Back button)

®

< Back Next > Finish Cancel
7-2. FINHTRE
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3. MG & ZCUT02ps , #AJ5 it Next (HZ R 7-3) .

«J New Application Project U X
Platform
1, The selected platform has unbuilt changes in the workspace. Please generate the platform to use the latest version.

Select a platform from repository [ Create a new platform from hardware (XSA)

Find: == Add £} Manage

Name Board Flow Vendor Path

B ZC706ps [custom] 2c706 Embedded SW Dev xilinx C:\Users\imhbdlab\workspace \ZCT706ps\export\ZC706ps\ZCT0¢

&Y zcu102 Embedded SW Dev xilinx C:AUsers\imhbdlab\workspace \ZCU102_T\export\ZCU102_NN\ZCI

zcul02 Embedded SW Dev xilinx C:\Users\imhbdlab\workspace\ZCU102ps\export\ZCU102ps\ZC

< >
Platform Info

General Info Acceleration Resources Domain Details

Name: ZCU102ps The selected platform does not have application i Domains

acceleration capabilities e Details

Part: xczudeg-ffvb1156-2-¢
Family: zynquplus ]

Description:

standalone_domain | cpu: psu_cortexa33_00

[zcutozps ]

@ < Back Finish Cancel
B 7-3. EEMNATE
4. NN AR L ZCU102ps_SPI M.

« New Application Project (m] X
Application Project Details
Specify the application project name and its system project properties

Application project name@CUlDlps,SD l

System Project

Create a new system project for the application or select an existing one from the workpsace (i ]

Select  system project SyRm ot dens

== Create new...

System project name: | ZCU102ps_SP|_system
Target processor
Select target processor for the Application project.

Processor Associated applications
ps7_cortexad 0 ZCU102ps_SPI

Show all processors in the hardware specification [] 0

Q@
po

T o Caneel

B 7-4. FTNFH TSR
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77 Vitis 3 A LR

5. %4 standalone on microblaze 0 , %X)5 it Next (&

) New Application Project

Demain

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

Note: 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
standaldne on microblaze 0

o Create new..

standalone_domain

standalone

microblaze {

7-5. N T2

6. MIFENRFFHIEFE Hello World |, $R)5 il Finish (52K 7-6) «

S 7-5) .

standalone on microblaze 0

0o X

.

+ New Application Project

Templates

Select a template to create your project.

Available Templates:

Find: | = Hello World

« SW development templates Let's say 'Hello World in C.
Dhrystane
Empty Application
Empty Application (C++)
d
IwiP Echo Server
IwiP TCP Perf Client
IwiP TCP Perf Server
IwiP UDP Perf Client
IwiP UDP Perf Server
Memory Tests
OpenAMP echo-test
OpenAMP matrix mutltiplication Demo
OpenAMP RPC Demo
Peripheral Tests
RSA Authentication App
Zyng DRAM tests
Zynq FSBL

& 7-6. EFERER
7. —/NEHH C TRESERETEE , WX Bl DI IGSEFRr N A A .

Cancel
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8 WM ITE
BRI TR | BT DL T 5 1k

1. FE SR AR, SRG1EFE Build Project (&R 8-1) .

«J workspacel - ZCU102ps_SPI/src/main.c - Vitis IDE

File Edit Search Run Xilinx Project Window Help

i I SR i B2 SEREOSEB: HF-0 iFrithor »

L Explorer 2 “ B Syy Y= 08 I [§ main.c &2 |
> ZC706ps 27 * Except as contained in this notice, the name of th
> 157 ZC706PS_SPI_system 28 * in advertising or otherwise tc promote the sale, u
s B zcuto2 1 29 * this Software without prior written authorization

> B zcutozps

> wY Includes

Past
> (= Debug usie
> & Include ¥ Delete
v (= src 7] Refresh
> [€) main. | )
> [B platfo 23 Export as Archive
> [ platfc
# ;@ platio Clean Project
> [ tiafe?
) Iscript Team
> [A _ide
“{ ZCu102g Run As
> @ Debug Debug As
& ZCU102ps_<
> [0 ZCUSP|_system Properties

3 EREREEEEEEEEE A EEEEREREEERERERS EEEEEEEEREEREEES

32 #include <stdic.h>
#include "xparameters.h” /*
>

EDK generated paramet

tiafe_bringup.h>
Ctrl+V
platform.h™
xil_printf.h"
math.h"

tiAfe79_interface.h™

latform();
intf("SPI Writing for AFE Registers!™);
p_platform();

lset(); //Reset of PS SPI

O R S e

Problems Vitis Log ® Guidance

2. R IR I REA & M BUEMTHTIR .

TCF Debug Virtual Terminal - Cortex-A53 #3

K 81. WETRE
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www.ti.com.cn 9 AFE79xx EVM 4% SPI H.%

9 A AFE79xx EVM 4 SPI H &
SPI H &L N =ANAHR S

1. f§f] AFE79xx GUI 4 f% LMK SPI H &
2. f#iH] AFE79xx GUI 4% AFE SPI H &
3. KRR SPI H sk Vitis A A% =

9.1 £ LMK SPI H&

7E AFE79xx GUI 1, AIRINLL FATLAUE H LMK SPIE A H &l 5. X LR INE AFE.LMK.ImkConfig() 175k
AFE.deviceBringup() Z &l -

TmkTogbDumpInst=mLogDump.logbump (ASTERIX_DIR+DEVICES_DIR+r"\Afe79xxPgl_LMK.txt")
TmklogbumpInst.logFormat=0x1

Tmk.TogClassInst = TmklogbDumpInst

Tmk. rawwriteLogEn=1

£ AFE79xXGUI HHs T IIA G |, K AE L R SO e R AR sl — N 208 “ Afe79xxPg1_LMK.txt” (304, Hp s
LMK ) &FEERE N . “C:\Users\<UserName>\Documents\Texas Instruments\Afe79xxLatte\lib”
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9.2 £ AFE SPI HE
1E AFE79xx Ja s, FTLLEEET AN 28, B S A% 1 At X 5 W& Ui AFE SPI S A H Bl
* logDumplnst.logFormat ¥ &5 “0x21”

1 AFE79xxGUI iz fE |, BAECLU R e A — 28 “Afe79xxPg1Format5s” .txt” 1I3CH: , Hf
% AFE MIZFERE N . “C:\Users\<UserName>\Documents\Texas Instruments\Afe79xxLatte\lib” .

9.3 }% SPI HE# ¥R Vitis FIHE

7t AFE79xx Secure U3 | 1A LIk B4~ “SPI_Convert.py” (A | A T-H# £ 1) SPI H &4
NIEHRIRE . XA RAE AFE79xx GUI T I |, JEAEIBITIIA G | A4~ 4 4 “ AFEspiwrites.c” Al
“LMKspiwrites.c” 131

A LUK IX 2 spiwrite SCAEH FIETA & &5 R 2] Vitis TREH ) tiafe_bringup.h SCAFH

1. “AFEspiwrites.c” CIE A6 #1 2) bringupafe() Bt . T EIF SR 7 A5 H R 2 (1 B .
52 #include <stdio.h>

3 #include <stdint.h>

1 #include "xil_printf.h"

5 #include <tiAfe79_interface.h>

wl wun

Ul unoun

void bringupafe()

58 {

59 int rdval=0;
int polllter=0;

61 int pollval=0;

62 |

63 }

2. “LMKspiwrites.c” SCHE N 200 H13) Imk_config() s . T EF EoR 7S AN 6 A 1K R L
void lmk_config()

67 {

co

69

70 }
£ Vitis #1538 tiafe_bringup.h X5 , RAZALIREE 8 15 “HMIEENH LR AR K5 IR R g % N H A2 .
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www.ti.com.cn AFE79xXEVM #1524

10 AFE7T9XXEVM # &4
T AFE SPI %453 FPGA |, UZiiET UL R B4 -

1. #F R266. R267. R268 fil R274 ( fii T EVM J&# ) -
2. JR88. R87. R86 Il R83 %% 0Q HIfH# ( 7T EVM T ) «

LMK SPI RiZE# ] FMC &8s , Bty 1 FPGA #HH] LMK SPI, i Z50%} F BR AR HEAT A B

1. % LMK_SCK i%#%% SPIACLK ( M R88 % R248 #:4k ) .
2. 4 LMK_SDIO #%#:%| SPIASDIO ( M R87 & R249 #:4; ) .
3. ¥ LMK_CS ##:% FMC &#:43 1151 i D26.
a. EPATIHIEME |, TTLITE R242 ALERES] FMC (1) RO BT UE A 2 A iE R — RS2k
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11 i & AXI GPIO
AXI GPIO [ & ¥ FINA

1. ¥IiE1k GPIO ik
2. WEHM
3. AHR A R B TR LT R H

WIEE AFE Fl LMK 2341 2 Hl 26 20 58 i B3R 41 o

11.1 ¥J464k GPIO

WIthitk AXI GPIO [ C iBVL /3 AR B I

1. XGpio GPO : #liffkii1a GPIO AL & 77 1785 1354 (GPO).

2. XGpio_lnitialize(&GPOs, XPAR_AXI_GPIO_0_DEVICE_ID) : i&£[5% Xparameters.h LA\ZT R 1ET 1 AXI

GPIO &+ ID.
1.2 %B I
XGpio_SetDataDirection(&GPOs, 1, 0) ;
HF—A%Z &GPO R AL b —dr & HIaG L) GPIO S,
HASEZ 1 a7 GPIO 4. fEoRflH |, AU EE — A4
FH=AEZ 0 R it B 1 PTH GPIO fi.
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11.3 SEXAH LR AL B B e B B
XGpio_DiscreteWrite(&GPOs, 1, regval) ;
H—AEZ &GPO fRIAE E—dr AP yIaa L) GPIO SEfl.
FAKS 1488 GPIO 4. fEMIREIH |, US4

& 11-1. IP /O FIfIBRs

Rk hrhrE
JESD RSTn 4
JESD TXRST 3
RSTn 2
RXTDD 1
TXTDD 0

i
XGpio_DiscreteWrite(&GPOs, 1, 0x14) ;
a4 ¥ JESD RSTn fl RSTn ¥t B N 1, AT HM i % E N 0
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12 Ec & AXI SPI

TE A A TIAFE SPIIP sty AXI SPI 52441

4h% select 0 Fl select 1 435I FAAE AFE Fil LMK I 88 R385 ik £
SCL #i#AE TI IP A AE5 9 10MHz

1E Vitis s RS SPI 1) 5 dy &4 R ETA

1.

XS8pi_Config *ConfigPtr ;

WItH 1k 38%r (ConfigPtr).
ConfigPtr = XSpi_LookupConfig(XPAR_AXI_QUAD_SPI_0_DEVICE_ID) ;

2% “Xparameters.h” # 2| IEH¥] AXI QUAD SPI DEVICE ID.
XSpi_Cfginitialize(&Spidev, ConfigPtr, ConfigPtr->BaseAddress) ;

¥Ith1k SPI (Spidev) #5241 .
XSpi_SetOptions(&Spidev, XSP_MASTER_OPTION) ;

¥ Spidev SEH ¥ B yfr ] das .
XSpi_Start(&Spidev) ;
XSpi_SetSlaveSelect(&Spidev, 1) ;

LA ¢ AFE.

XSpi_SetSlaveSelect(&Spidev, 2) ;

LRI ¢ LMK

XSpi_Transfer(&Spidev, WrBufdev, RdBufdev, 3) ;

5= ANEZ WrBufdev /2 — /MU E 3 AN7AT ((ZAE SPI LMY 24 frEE ) A4,

%=/ 5% RdBufdev & — M 3 N FEHHIEA |, &5 —AFH SPI sl
FIUANSE S R TR IR 758 AL ARG R 3,

D23 /& 24 A E#ER MSB 7 , KA D23 #8788 R R E IR R S #AE -

W D23 ¥ 1, WY EEEEE |, RdBufdev[2] F7# i [ml bk Ay 2%
wH D23 N 0, MPASH:4E , RdBufdev[2] oK E %

24
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www.ti.com.cn BRI B

13 BEBFNANEEINE
PR BRI b LT

¥ AFE EVM %3] ZCU102 #7 11 J5 (HPCO) FMC.

T B 1.5GHZ 5 5 %88 J14 40 RFROM EVM.

¥ J2 (JTAG) 1 J83 (UART) USB 4 . ZCU102 FPGA HZEHEITHHE ML .

7F J52 4biEH: ZCU102 [ 12V Xilink EVM &L &

SE IR A ERE , AR E B, EER , ARl R AFE EVM 5E4sH ZCU102 FMC #2 ik H

14 35 VADJ_FMC % & ZCU102 H ik 1
%5y VADJ_FMC % & ZCU102 gtz |, g oL M B g% -

1. #UT ZCU102-Board User Interface #AF ( T A\ Xilinx.com F# ) .
2. MGFHE S COM 311U il ZCU102 fIBEER MSP430 15 PC 2 [, 9 FPGA ii FMC 4L4T7F 1.8V
) FMC_AUX FLIE T ZZ 8 M (S FIE 14-1) o

aObr 0N~

iﬂ
File Logging Layeut Help
Clocks | Voltages | Power | FMC | GTRMUX | EEPROMData | GPIO Comman: ds | System Monitor | About

Set -~ Read | Set Boot Frequency Restore Device Defaults

Read Si570 User Frequency Frequency: 0.000 MHz

[ | ReadSi570MGTFrequency = Frequency:

| M4 Read 5i5328 Frequency Frequency:
Select the system controller port X
Select the port that system controller is on:
Advanced > >
oK
i
System Controller

3. & Set VADJ to 1.8V HikHE (15K 14-2) .

$£% 2cu102 - Board User Interface - m} x

File Logging Layout Help
Clocks | Voltages Power ~ FMC | GTR MUX EEPROM Data GPIO Commands | System Monitor About
SetVADJ) | HPCO | HPC1
Current | Bootup

B4 | SetvADIto 0.0V
B | SetvaDito 1.2V
B4 | SetvADIto 15V

[ | SetVADIto 1.8V

& 14-2. % & VADJ
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4. @1 VADJ_FMC KA. HEELACN 1.80V (1SR 14-3) .
§7 Zcu102 - Board User Interface — o X
File Logging Layout Help
Clocks~ Voltages | Power | FMC | GTR MUX EEPROM Data | GPIO Commands | System Monitor | About
~
Get VCC1V2 Voltage Voltage:
Get VCC3V3 Voltage Voltage:
{4 | GetVADIFMC Voltage Voltage: @
Get MGTAVCC Voltage Voltage:
Get MGTAVTT Voltage Voltage:
Get UTIL3V3 Voltage Voltage:
Get UTILSVO Voltage Voltage:
v
System Controller
& 14-3. VADJ_FMC HJE
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IR T FETF 5B Vitis #1728

15 RN TR E Vitis 517K
VR TR IE B Vitis HRATL . B TR T o5 B -

1. AR Ad TSR, SRE MW R RS b i68] Debug As. fidi Launch on Hardware (Single Application Bug)
Lz 7k (1EZmE 15-1) .

«J workspacel - ZCU102ps_SPI/src/main.c - Vitis IDE

File Edit Search Run Xilink Project Window Help
OrER ®-K i Y
| sl Explorer 52 BiElay = 8
» B ZCTo6ps
&7 ZCT06PS_SPI_system
» B zcuro21
ZCU102ps
~ [F8] ZCU102ps_SPI_system [ ZCU102ps
v {8} ZCU102ps 7™ e+
su’ Binaries New
! Includes Move To System Project...
& Debug Paste
= Include
& s 3 Delete
@ _ide Refresh
¥ zcuio2 | ; 5
3 @ Debug g4y Import Sources...
& ZCU102ps_ 15 Export as Archive
> [ ZCUSPL_syster Build Project
Clean Project

| €

Tal Generate Linker Script

22 Program FPGA

B Create Boot Image

B Program Flash
C/C++ Build Settings

init_platform();
xil_printf("SPI Writing for AFE Registers!");
cleanup_platform();

SPI_reset(); //

Ctrl+V 3 //Hardware Reset of AFE

"Done!");

tform();

ms [E] vitisLog (7) Guidance

PI, Debug]

Team » done for 'all'.
Run A > hed (t
Debug As 1 Launch on Hardware (Single Application Debug)
Properties 3[:, 2Laune Th Debug)
- X £ 3Launch on Hardware (Single Application Debug (GDE))
o Assistant 22 =M ‘
= W o Debug Configurations...

A 15-1. ERAMAH TE

ental Build of configuration Debug for project ZCU182ps_SPT ****
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2. DAPRF®R 115200 4% Vitis $:17% 0 (1S WM& 15-2 ) (XA TESR SPI SABEIIRE )

56 delaysec(8.001) ;
57 mk_config() ;
58 delaySec(8.001) ;
bringupafe() ;

xil_printf("Done!");

3 Console :59:99&:4 [2] Vitis Serial Terminal a’D Executables [T VitisLog [&] Problems &R Debugger Console

Click on + butten to ads

& 15-2. Vitis B 174
16 $AT R A
BT BT | WSS T AR
1. W& 16-1 fos A & Sk 4 .

«J workspacel - ZCU102ps_SPI/src/main.c - Vitis IDE
File Edit Search Run Xilinx Project Window Help

=k \aa-%v:a;n ENARRS L OSWB-0- PG D
"#D&bug 2| %|i» v = E]“’@main.c §:§\

+ ¥;. Debugger ZCU102ps_SPI-Default (Local) 33 #include "xparameters.h” /* EDK generated parameters */

> & PSTAP 2ol . X

v &8 psu 3‘: #include <tiafe_bringup.h>
> & RPU (Reset) 37 #include "platform.h™
v &2 APU #include "xil_printf.h"

v ¢ Cortex-A53 #0 (Breakpoint: mait #include "math.h"
= 0x000000000002612¢ main():
= 0x000000000002af6c _startup!

@ Cortex-A53 #1 (Power On Reset)

@ Cortex-A53 #2 (Power On Reset)

@ Cortex-A53 #3 (Power On Reset)

#include “tiAfe79_interface.h”
=int main()

init_platform();
xil_printf("SPI Writing for AFE Registers!");
cleanup_platform();

SPI_reset(); //Reset of PS SPI
dev_spi_setup(); /
1mk_spi_setup();
emio_gpio_setup();

| < >

f 5 = uart_setup() ;

L Explorer £2 | @) Assistant =] rst_Afe79() ; //Hardware Reset of AFE
BlEa ~ delaySec(@.ee1) ;

1mk_config() ;
delaySec(@.ee1) ;
bringupafe() ;

> ZCT706ps
> &1 ZCT06PS_SPI_system
> B zcuo2.1
> B zcu02ps
v [g2] ZCU102ps_SPI_system [ ZCU102ps |
~ {£} ZCU102ps_SP! [ standalone on psu_cor
e

xil_printf(“"Done!");
while(1) ;

cleanup_platform();

& 16-1. 34T H

2. iH7ER , UART & s 7 SPI H& -

Fn xil_printf("Done!™);

B Console =g Progress | [ Vitis Serial Terminal £2 | Executables [F] Vitis Log [¥] Problems [ Debugger Console

Connected to: Serial { COM37, 115204

Connected to COMS57 at 115200

SP1 Writing for AFE Registers!

UART Configured!

Number of iterations of poll in line 385 0x171: 0
Number of iterations of poll in line 501 0xf0 :
Number of iterations of poll in line 514 0xf0 :
Number of iterations of poll in line 570 0xf0 :
Number of iterations of poll in line 583 0xf0 :
Number of iterations of poll in line 719 0xf0 :
Number of iterations of poll in line 732 0xf0 :
Number of iterations of poll in line 2831 0xf0: 0
Number of iterations of poll in line 2848 0xf0: 0
Number of iterations of poll in line 4943 0xf0: 0

coooooo
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