Setting up the Ultra96 Baseline Xilinx Environment

This document describes how to set up the Xilinx environment. Here are 3 key web pages to
review before starting:

LRC Accounts: (https://wikis.utexas.edu/display/eceit/User+Accounts)
LRC machines https://wikis.utexas.edu/display/eceit/ECE+Linux+Application+Servers
Log on: https://wikis.utexas.edu/display/eceit/Connecting+to+Linux+Application+Servers

Once you have successfully logged into an LRC machine, execute the following command:
module avail xilinx

You will see the following:

------------ /home/projects/Modules/tools ------------

xilinx/2018 xilinx/2016(default) xilinx/2019
xilinx/2010 xilinx/2017 xilinx/2020
xilinx/2012 xilinx/2017-rh7 xilinx/2022
xilinx/2014 xilinx/2017.4

xilinx/2014.2 xilinx/2017a

Execute the following commands:
module load xilinx/2022
which vivado

You should see the following response:
/usr/local/packages/xilinx_2022/Vivado/2022.2/bin/vivado

Execute the following commands:
cd /misc/scratch

mkdir <your login name>

cd <your login name>

Execute the following commands:

cp /home/projects/courses/spring_24/ee382n4-17365/arch/labs/BASELINE_SP_2024.tar.gz .
tar zxvf BASELINE_SP_2024.tar.gz

1s -1

You will see the following directory elements:
ip_repo

CONSTRAINTS

BASELINE_SP_2024/

Change directory into the BASELINE_SP_2024 directory:
cd BASELINE_SP_2024/

You will see the following directory elements:

ultra96v2_oob ultra96v2_oob.cache ultragev2_oob.hw
ultra96v2_oob.ip_user_files ultra96v2_oob.runs ultra96v2_oob.sim
ultra96v2_oob.srcs ultra96v2_oob.xpr
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Execute the following command:
vivado &

The following window be displayed. Select: Open Project

Ele Flow Tools Window Help | O QuickAccess

VIVADO?

HLx Editions

Quick Start

Select ultra96v2_oob.xpr

v Open Project > 22, 0
Lookin: | [ BASELINE_ULTRA96 v teodEds @XC R

[ ultra96v2_oob.cache Recent Direcorles
[ ultra96v2_oob.hw

[ ultra96v2_oob.ip_user files
[ ultra96v2_oob.runs File Preview

[ ultrag6v2_oob.sdk Select a file to preview.
[ ultra96v2_oob.sim

[ ultra96v2_oob.srcs

[= ultra96v2 oob.tm
I ultrag6v2_oob.xpr I

“ /misc/scratch/mcdermot/BASELINE_ULTRA96 v

File pame: I ]

Files of type: | Vivado and PlanAhead Project Files (.xpr, ppr) v

NOTE: you can also execute vivado ultra9év2_oob.xpr &

Rev 6.1 Jan 13t 2024 2



Setting up the Ultra96 Baseline Xilinx Environment

You will see the following display once Vivado is up and running. Vivado runs very slow on
overloaded machines in the LRC.
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This is the baseline schematic that you will start with for the Lab assignments. Note that this
schematic contains two hierarchical elements highlighted in dark blue. This is used to de-clutter
the main schematic.

SIDE NOTE: Every time you change and reopen a Vivado schematic, it will look different.
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Select Address Editor and you will see the addresses of the components attached to the
Processing Systeliu (PS). Note that there are 40 address bits in this architecture.

Diagram « Address Editor x IP Catalog

Q = 1 Assigned (25) ¥) Unassigned (0) ) Excluded (0)

You will see the following address mapping:

M4

Slave Master Base )
Name Interface Range Master High Address
Segment Address
AXI14_BURST_MASTER_O
/AX14_BURST_MASTER_0/MOO_AXI (40 address bits : 1T)

/Block_Memory/axi_bram_ctrl_1/S_AXI S_AXI MemO 0x00_C000_0000 8K 0x00_CO000_1FFF
/zynqg_ultra_ps_e_0/SAXIGP6 S_AXI_LPD LPD_LPS_OCM  0x00_FF80_0000 M 0x00_FFFF_FFFF
/zynqg_ultra_ps_e_0/SAXIGP6 S_AXI_LPD _PD_DDR_LOW 0x00_4000_0000 1G 0x00_7FFF_FFFF

zynq_ultra_ps_e_0

/zynq_ultra_ps_e_0/Data

/AXI4_BURST_MASTER_0/S00_AXI S00_AXI SO0_AXI_reg  0x00_A000_0000 aK 0x00_A000_OFFF
/AXI4_BURST_MASTER_0/S00_AXI S00_AXI SO0_AXI_reg  0x00_A000_0000 aK 0x00_A000_OFFF
/Block_Memory/axi_bram_ctrl_0/S_AXI S_AXI MemO 0x00_A000_2000 8K 0x00_AO000_3FFF
/Block_Memory/axi_bram_ctrl_0/S_AXI S_AXI MemO 0x00_A000_2000 8K 0x00_A000_3FFF
JULTRA96_SYSTEM/BD_CTL_GPIO/axi_gpio_0/S_AXI S_AXI Reg 0x00_A001_0000 64K 0x00_A001_FFFF
JULTRA96_SYSTEM/BD_CTL_GPIO/axi_gpio_0/S_AXI S_AXI Reg 0x00_A001_0000 64K 0x00_A001_FFFF
JULTRA96_SYSTEM/BD_CTL_GPIO/axi_gpio_1/S_AXI S_AXI Reg 0x00_A002_0000 64K 0x00_A002_FFFF
JULTRA96_SYSTEM/BD_CTL_GPI0/axi_gpio_1/S_AXI S_AXI Reg 0x00_A002_0000 64K 0x00_A002_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/PWM_w_Int_0/s00_axi s00_axi reg0 0x00_A003_0000 64K 0x00_AO03_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/PWM_w_Int_0/s00_axi s00_axi reg0 0x00_A003_0000 64K 0x00_AO03_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/PWM_w_Int_1/s00_axi s00_axi reg0 0x00_A004_0000 64K 0x00_A004_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/PWM_w_Int_1/s00_axi s00_axi reg0 0x00_A004_0000 64K 0x00_A004_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_gpio_2/S_AXI S_AXI Reg 0x00_A005_0000 64K 0x00_A005_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_gpio_2/S_AXI S_AXI Reg 0x00_A005_0000 64K 0x00_A005_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_uart16550_0/S_AXI S_AXI Reg 0x00_A006_0000 64K 0x00_A006_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_uart16550_0/S_AXI S_AXI Reg 0x00_A006_0000 64K 0x00_A006_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_uart16550_1/S_AXI S_AXI Reg 0x00_A007_0000 64K 0x00_A007_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_uart16550_1/S_AXI S_AXI Reg 0x00_A007_0000 64K 0x00_A007_FFFF
JULTRA96_SYSTEM/SYS_MGMT/axi_gpio_3/S_AXI S_AXI Reg 0x00_A008_0000 64K 0x00_A008_FFFF
JULTRA96_SYSTEM/SYS_MGMT/axi_gpio_3/S_AXI S_AXI Reg 0x00_A008_0000 64K 0x00_A008_FFFF
JULTRA96_SYSTEM/SYS_MGMT/system_management_wiz_0/S_AXI_LITE S_AXI_LITE Reg 0x00_A009_0000 64K 0x00_A009_FFFF
JULTRA96_SYSTEM/SYS_MGMT/system_management_wiz_0/S_AXI_LITE S_AXI_LITE Reg 0x00_A009_0000 64K 0x00_A009_FFFF

There are two bus masters in this Baseline design. The ZYNQ_ULTRA is the Processing System
(PS) and the AXI4_BURST_MASTER is in the Programmable Logic (PL). The AXI4_BURST_MASTER
will be initially used to run memory tests in the PS and PL. Ultimately it will be used in the class
project to transfer data to-and-from the PS memory.

The AXI4_BURST_MASTER will be reconfigured in LAB #2 to include an interrupt output. All
components in PL which must communicate with the PS will be done using interrupts. Polling or
spin-locking will not be permitted.
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To confirm that your Vivado environment is working correctly, you need to generate a
bitstream from the Out-of-Box (OOB) design that you downloaded. The first step to confirm
that you have a constraints file. This file tells the synthesis tool the timing and pin constraints
for every 1/0 in your design. In the SOURCES window confirm that the ultra96v2_oob.xdc file
exists.

Sources ?7 00X
a T/ 2 + =
~ = Design Sources (1

> @& ultra96vz_oob_wrapper(STRUCTURE) (ultra96v2_oob wrapper.vhd
v = Constraints (1

v Lonsirs 1 (]

" ultra96vz_oob.xdc I

» = Simulation Sources (1)
» = Utility Sources

Hierarchy P Sources Libraries Compile Order

You can edit the file by double-clicking the file name:

Project Summary  x ultra96v2_oob.xdc x ?00

fhome/projects/mcdermottivivado_201 9/BASELINE_ULTRA96/ultra96v2_oob.srcs/constrs_l/imports/ultra96v2_oob/ultra96v2_oob.xdc *

Q « B B X / B 9 o
1 set_property IOSTANDARD LYCMOS18 [get_ports bt*] ~
5 #BT_HCI_RTS on FPGA /femio_uait0_ctsn
4 1 set_property PACKAGE_PIN B7 [get_ports bt_ctsn]
5

L #BT_HCI_CTS on FPGA /emio_uart0_itsn
. set_property PACKAGE_PIN B5 [get_ports bt_rtsn]

O ~1 O

LR

s}

10 set_property ICSTANDARD LYCMOS18 [get_ports s_mezz_uart*]
11

12 | #HD_GPIO_2 on FRGA / Connector pin 7

13 set_property PACKAGE_PIN F8 [get_ports Is_mezz_uart0_rx]

14 1 #HD_GPIO_1 on FPGA /Connector pin 5

15 | set_property PACKAGE_PIN F7 [get_ports |s_mezz_uart0_tx]

17 | #HD_GPIO_5 on FPGA / Cannector pin 13

18 | set_property PACKAGE_PIN G5 [get_ports Is_mezz_uartl_rx]

19 #HD_GFPIO_4on FPGA /Connector pin 11

20 ; set_property PACKAGE_PIN F6 [get_ports Is_mezz_uartl_x]

22 #HE#

24 | set_property IOSTANDARD LYVCMOS18 [get_ports Is_mezz_rst*]

lc: »
There are two SET_PROPERTY statements which are critical in this XDC file:
set_property IOSTANDARD LVCMOS18 [get_ports Is_mezz_uart*]
and

set_property PACKAGE_PIN F8 [get_ports Is_mezz_uart0_rx]

The first one sets the voltage drive level for the pin (or pins). The second assigns the signal to a
particular pin on the FPGA. Both need to be present to generate a valid bitstream file.
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Inthe Flow dropdown select the Open Block Design command:

Flow Tools Reports Window

Project Manager
Settings

IP Integrator

Create Block Design
Open Block Design

You will see the following schematic. Select the checkbox.
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Qa a i XN oaQ o+ A, C U | = Default View v ™

# Designer Assistance available, Run Block Automation

smartconnect_0
+ s00.Ax MW ; I BRAM Lo b
O o : r34.ps5.0,100M
oL AXI + [ (
an ; [ e s
T ——— slowest syne_clk S
2 aux_roset in R ke
i mb_debug sys rst  interconnect aresetn{0:0] s
dem _jocked peripheral_aresetn(0:0] ‘
Sor System Reset ULTRA6_SYSTEM
| Smartosanéct L wit_en_jed :ID—D ':; e led
“AXIA_BURST MASTER 0 op 1k +5Ax D bente
2ynq_uitra_ps e 0 MOLAD &1 & s Ax [Rapseqiel 5. mezz_ et tx
0z Axt +saxm wozgiet st
A HPMO_FPD 4 F + s00.Ax1 o3 At 4 +sax e gy i L
ARG D 41 + 501 A0 WSW ot 4 B . mezz_puma|00) s_mezz pwm
‘ 6P o+l + S02AX MW MOSAX [ + 300_axl - """‘-": R
emio_gpio_o1290) b et ack aXg mosax 4+ + 500 axi1 ;“m::m it
VART_O 4[] aresetn o7 AX! 4 + sAn8 s mezz _mezz |
e R ) h3 hs._mezz_cuo_c11:0] hs_mezz_csi0_c[1:0]
:’ s ol | 108 Ax) 4} 1] : d-‘;'t hs_mezz_csio_dl 701 hs_mezz_csi0_d[7:0]
UltraSCALE: i (e o e hs_mezz cut_di1:0} hs_mezz_csi1_c[1:0]
“plexo 14 7 Ay he_mezz cuil_d30) hs_mezz_csi1_d[3:0]
: T e ez cio_ma00) hs_mezz_csi0_mclk{0:0]
T U ST TS . [l "-""’*:“;"’ hs_mezz_csit_mci0.0] hs_mezz_csil_makl0:0]
T m‘-’"‘- hs_mezz_dsi chi1:0) hs_mezz_dsi_cik{1:0]
s mezz ai_&7.0} hs_mezz._dsi_d{7:0]
hs_mezz_huic_(0:0) hs_mezz_hsic_d[0:0]
‘ 1 s_mezz tuic_2A00] hs_mezz_hsic_str(0:0]
no0)
"’“““”' uomol,g 1
| t
bt_ctsn D—\ T xiconcat 0
1s_mezz_uartl_rx [D—
Is_mezz_uart0_rx [
Is_mezz_int[1:0] [
O00 x| Validate Design

Th|$ may generate the fOIIOWI ng popup: o Block Design ‘ultra96v2_oob' is already in the validated state. Do you want to rerun

Validate Design?

Select Rerun Validate Design  This will confirm that the design is free of (most) errors.
NOTE: It is more of a linting tool...

Once the command is completed the following popup will appear:

000 % Validate Design
o Walidation successful. There are no errors or critical warnings in this design.

oK P
<

' Click OK
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In the upper right-hand corner of the main Vivado window is the status of the design. Get use
to looking at this status indicator. It is dynamic and will show what operations are executing.

Synthesis and Implementation Out-of-date details &

2= Default Layout ~

? X

In the Flow dropdown select the Generate Bitstream command:

Flow Tools Reports Window
Project Manager
Settings

IP Integrator
Create Block Design

Open Block Design

Run Simulation
Open Static Simulation...

Open Elaborated Design
New Elaborated Design...

P Run Synthesis F
Open Synthesized Design
New Synthesized Design...

P Run mplementation

Open Implemented Design

Open Hardware Manager,

n
1

Generate Bitstream

You should see the following popup:

i e e WL

000 % Save Project

o Save project before generating bitstream?

Data to Save

[v) Block Design - ultrag6v2_oob

‘ Don't Save | ‘ Cancel
/!

Click Save
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The following popup will appear:

OO0 X| Synthesis is Out-of-date

Synthesis is out-of-date. OKto launch synthesis and implementation first? ‘Generate
' Bitstream' will automatically start when synthesis and implementation completes.

[] Don't show this dialog again

Yes [ No | [ Cancel

/

The following popup will appear:

Click Yes

Launch the selected synthesis or implementation runs and generate
bitstream.

Launch directory: ' e <Default Launch Directory> v

Options Select a realistic number

I .
®) Launch runs on local host: Number of jobs: <+ OfJObS based on the
server workload.

Launch runs on remote hosts

Launch runs on Cluster v

) Generate scripts only

() Don't show this dialog again

/

Click OK

The status indicator will show that the design is being synthesized:

Running synth_design Cancel

= Default Layout ~

? X
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There is console window that will show the status of each operation:

TcdConsole x Messages Log |Reports | Design Runs
Q x 2 Il B E @

Generated Block Design Tcl file shome/projects/mcdermott/vivado_2019/BASELINE ULTRA96/ultra96v2 oob.srcs/sources_1/bd/ultra®ev2 oob/hw_handoff/ultra%6v2 oob _bd.tcl
Generated Hardware Definition File /home/projects/medermott/vivado_ 2019/BASELINE ULTRA®G6/ultra®6y2 oob.sres/sources_1/bd/ultradév2_oob/synth/ultra®éy2 oob. hwdef
INFO: [IP_Flow 19-4993] Using cached IP synthesis design for IP ultra®vz_oob_auto_ds_8, cache-ID = SBedcc524eda336; cache size = 7.666 MB,

INFO: [IP_Flow 19-49983] Using cached IP synthesis design for IP ultra%6v2 oob_auto_ds_l, cache-ID = 90edcc524e4a9336; cache size = 7.5666 ME.

INFO: [IP_Flow 19-4993] Using cached IP synthesis design for IP ultra%v2 oob_auto_pc_O. cache-ID = decSf8cfBSced9lb: cache size = 7.666 MB.

INFO: [IP_Flow 19-4993] Using cached IP synthesis design for IP ultra®6v2 oob_auto_pc_l. cache-ID = dec5fBcfBOc6d9lb: cache size = 7.686 MB.

INFO: [IP Flow 19-5642] Done with IP cache export for multiple IPs

[Tue Dec 29 12:22:52 2020] Launched synth_1...

Run output will be captured here: shome/projects/medermott/vivado_2019/BASELINE_ULTRASS/ultradév2_oob.runs/synth_l/runme.log

[Tue Dec 20 12:22:52 2020] Launched impl_1...

Fun output will be captured here: /home/projects/medermott/vivado_2019/BASELINE_ULTRASS/ultra96v2_oob, runs/impl_l/runme.log

launch_runs: Time (s): cpu = 00:00:11 ; elapsed = 00:00:21 . Memory (MB): peak = 7654.089 ; gain = 56.727 ; free physical = 308308 ; free wirtual = 338840

<

Pay special attention to errors and critical warnings.

Once the bitstream is generated select the View Reports button and click OK

d

OO0 % Bitstream Generation Completd

o Bitstream Generation sucggssfully completed,

Next
() Open Impleprénted Design
(®) View Reports
() Open Hardware Manager
() Generate Memory Configuration File

() Don't show this dialog again

There will be several reports that should be looked at if the design does not synthesize, place,
or route correctly.

The key report to look at is under Design Runs. It will show the final STA (static timing analysis)
runs for the design. The STA section highlighted below indicates that the design meets setup
and hold time constraints:

Design Runs

Ql x|8 + %
Name Constrai... Status Incremental | WNS TNS WHS THS WBSS TPWS Total Power
v o synth_1 (active constrs_1  synth_design Complete! off

+ impl_1 constrs_1  write_bitstream Complete! off 5.291 0.00C 0.010 0.00C 0.000 2.497
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Under File select Export andthen Export Hardware:

Eile Edit Flow Tools Reports Window Layout View |

SR>

Project > |
I Add Sources... \lt+ ( BLOCK DESIGN - ultra96v2_¢
| Close Project

Sources | Design x Si

-

Save Block Design As... Q = A

ultra96v2_oob
External Interfaces

Close Block Design

Interface Connections
Ports
Nets
axi_gpio_0 (AXI GPI10:2
| HIGH_SPEED_MEZZ
“] LOW_SPEED_MEZZ
¥ ps8_0_axi_periph

Checkpoint »
1P »

Text Editor »

V V vV V V VvV Vv Vv

Export Export Hardware...

Select Include Bitstream and click Next

Output

Set the platf§rm properties to inform downstream tools of the '
intended use] of the target platform's hardware design.

Pre-synfhesis
This plglform includes a hardware specification for downstream
softwar¥ tools.

® Include bitstream
This platform includes the complete hardware implementation
and bitstream, in addition to the hardware specification for
software tools.

<Back | | cancel

The bit file is in the following sub-directory:
..Jultra96v2_oob.runs/impl_1/ultra96v2_oob_wrapper.bit

This bit file can now be loaded into the FPGA using the fpgautil program. More about that in the
Lab 1 writeup.
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Generating New IP

. . Tools Reports Window  Layout  View
Now we are going to generate new IP for use in the

) = | \ron _

OOB schematic. Under the Tools pulldown select I (4 Validate Design

Create and Package New IP: —>1 Create and Package New IP..,
1 Create Interface Definition...

Disable Platform Interfaces

We will be creating a New AXI4 Peripheral that will
be attached to the AXI Crossbar.

Enable Partial Reconfiguration...

000 % Create and Pfckage New IP

Create and Package New IP

’
VlVADO This wizard can be used to accomp|fsh following tasks:

HLx Editions

Package a new IP far the Vivaflo IP Catalog
This wizard will guide you throughf the process of creating a new Vivado IP using source files and
information from your current peoject, block design or specified directory,

Select NEXT

Create a new AX14 Peripheral
(V XILINX Thiz wizard will quide you through the process of creating a new 2314 peripheral which includes HDL
a driver, software test application, IP Integrator VIP simulation and debug demonstration design,

FsY - -

Create Peripheral, Package IP or Package a Block Design
Please select one of the following tasks. ’

4

Packaging Options

Package your current project

Use the project as the source for creating a new IP Definition.
Package a block design from the current project

Choose a block design as the source for creating a new IP Definition.

select a block design:

Package a specified directory
Choose a directory as the source for creating a new IP Definition.

Create AX14 Peripheral

@) Create a new AXI4 peripheral
Create an AXI4 IP, driver, software test application, IP Integrator AXI4 VIP simulation and debug demonstration design.

"/ [ < Back | Cancel ‘
Select Create AXI4 Peripheral and click Next.

Under Name enter CUSTOM_GPIO

Peripheral Details

Specify name, version and description for thgf new peripheral '
Name: CUSTOM_GPIO
Version: 1.0

Display name: |CUSTOM_GPIO_v1.0
Description: My new AXI [P

IP location: Jhome/projects/coursesfspring_21/ee382n-17665/archilabsivivadolip_repo B

=

Select a location for the IP Repository. Generally, it should/be in your Vivado ip_repo directory:
~/vivado/ip_repo/

Click Next

Rev 6.1 Jan 13%, 2024 11
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In the following popup select Interface Type = Lite and Number of Registers = 16

000 %| Crexte and Package New IP

Add Interfaces
Add AX\4 interfaces supported by your peripheral

[_] Enable Interrupt Support + = 500_AXI
Interfaces Interface Type Lite v
{» S00_AX
- Interface Mode Slave v
< <

{ l Data Width (Bits) 32 v
= SOO—AXI > 5 Memory Size (Bytes) 64

—_

CUSTOM_GPIO _v1.0 Number of Registers |16 [4..512]

Click NEXT.

In the popup window select ADD IP to the Repository

VlVADO' Create Peripheral

HLy Editians Peripheral Generation Sum
1. IP {ecelrc:user:CUSTOM_GPIO:1.0) with 1 interface(s)
2. Driver(vl_00_a) and tgstapp more info
3. AXI4 WIP Simulation gemonstration design more info

4, ¥4 Debug Hardwgre Simulation demonstration design more info

Peripheral created will be available in the catalog :

Jhomefprojectsficoursesfspring_21/ee382n-17665/archflabsivivadofip_repo

Next Steps:

(®) Add IP to the repository

€ XILINX. Click Finish to continue
A ]

Click Finish

Rev 6.1 Jan 13%, 2024 12



Setting up the Ultra96 Baseline Xilinx Environment

il dit  Fl |
The next step is to edit the IP and add I/O ports. Under E: Bdr How II;GE Re;ins

Flow Navigator select IP Catalog ?

Flow Navigator = @
v PROJECT MANAGER
£+ Settings
Add Sources
’ Language Templates

F IP Catalog

There is a bug in the Xilinx SW. When you add a new component to the IP REPO you may see
two user repositories show up in the IP Catalog. Using the right mouse key and remove the

following repository from the project.

IP Catalog ? _0a X
Cores | Interfaces
Q = & #F# = F i | o
Search: Q-
Name ALoax4 tus License  WLNV
User Repository (/home/projects/courses/spring_21/ee382n-17665/arch/labsivivadofip_repo/CUSTOM_GPIC_1.0)
~ User Repository (/home/projects/coursesfspring_21/ee382n-17665/archilabsivivadofip_repo)
w AX¥| Peripheral
AXl4 Pre-Productin Included  ecelrc:user:CUSTOM_GPIO:1.0

4 CUSTOM_GPIO 1.0

Now select the main IP REPO, using the right mouse key select Refresh All Repositories

Address Editor |x| IP Catalog x Diagram x

Cores | Interfacef

Q = & # =< G
Search:
Name “ A1l Axi4 Status License VLNV
> User Repository (/misc/scratch/mcdermot/ip_repo)
> = Vivado Repository Eroperties...

IP Settings...

Add Repository...
Refresh All Repositories

Add IP to Repository...
X Remove from project

Refresh Repository

Details
Export to Spreadsheet...

Path: /misc/scratch/mcdermot/ip_repo

Alimab e Z i 11
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In the IP Catalog window Select

CUSTOM_GPIO_v1.0

Diagram x| Address Editor x| ultra96v2 oob.xdc x| IP C.
Cores | Interfaces
Q = & #F =4 F @ H
Search: |Q-
Name A1 Axi4
v User Repository (/home/projects/mcdermottjvivado_2019/ip_repo/

v AX| Peripheral

# CUSTOM_GPIp—+a-n avia
User Repository (f Eropertles... WAT+E

> Vivado Repository| IP Settings...

Using the right mouse key select Editin IP

Packager\ o

Add Repository...
Refresh All Repositories
Customize IP...

Edit in IP Packager

This will create a new project window. The Sources window is used to edit the CUSTOM_GPIO
Verilog code. The Package IP window is used to repackage the IP once the Verilog has been

edited.

Sources
a ¢ +
w [ Design Sources (2)
~ @ - CUSTOM_GPIO_v1_0 (CUSTOM_GPIO_vl_0.v) (1)

» = IPXACT (1
» [= Constraints
> [= Simulation Sources (1
> = Utility Sources

Hierarchy  Libraries Compile Order

@ CUSTOM_GPIO_v1_0_S00_AXI_inst : CUSTOM_GPIO_v1_0_S00_AXI (CU

? 00 X| Project Summary

Packaging Steps I
+ Identification

+~ Compatibility

«' File Groups

« Customization Parameters

-

Ports and Interfaces

+  Addressing and Memory

Source File Properties

® CUSTOM_GPIO_V1_O.v

Double click CUSTOM_GPIO_v1_0 The file will open

next page.

Customization GUI

bl v

Review and Package

» Package IP - CUSTOM_GPIO

dentification

Vendor:

Library:

MName:

Version:

Display name:
Description:

Vendor display name:
Company urlk:

Root directory:

Xm| file name:

ecelrc

user
CUSTOM_GPIO

1.0
CUSTOM_GPIO v1.0

My new AX] IP

Thome/projects/coursesispring_21/ee382n-17665/arch/labshvivac
Thome/projectsicourses/spring_21/ee382n-17665/arch/labsivivad

in text editing window as shown on the

Rev 6.1 Jan 13%, 2024
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Summary x| Package IP - CUSTOM _GPIO x| CUSTOM GPIO V1 O.v* x 4 p» = ?2 OI5

ses/spring_23/ee382n4-17685/arch/labsftemp/ip_repo/CUSTOM_GPIO_1.0/hdl/CUSTOM_GPIO_ vl 0w X

Q W « x B B X / B Q o
1 ~
2 . “timescalelns/1ps
3.
4 module CUSTOM_GPIO_v1_0 #]
5 (
6= ff Users to add parameters here
7o
g /f User parameters ends
9| S Do not madify the parameters beyond this line
10 .
11
12 .'é. ff Parameters of Axi Slave Bus interface S00_AX!
13 parameter integer C_S00_AX| DATA WIDTH = 32,
14 . parameter integer C_500_Ax| ADDR_WIDTH =6
15: )
16 | (
17 . A Users to add ports here Add these three lines to the file
18 ! input  wire [3:0] gp_inputs, -
19 output  wire [3:0] gp_outputs,
20 output  wire interrupt_out,
213
26 /f Ports of Axi Slave Bus interface 500_AX!
27 input wire s00_axi_aclk,
28 . iNnput wire s00_axi_aresetn,
29 z inout wire [C S00 AX] ADDR WIDTH-1 : 01500 axi awaddr, , v
49 | //Instantiation of Axi Bus Interface S00_AX!
50 CUSTOM_GPIO w1 _0_S00_AX| # (
51 .C_S_AXI_DATA_WIDTH{C_S00_AXl_DATA_WIDTH),
52 .C_S_AXI_ADDR_WIDTH(C_S00_AX|_ADDR_WIDTH)
53 ) CUSTOM_GPIO_v1_0_S00_AXI_inst {
54 . gp_inputs{gp_inputs), . .
55 .gp_outputs(gp_outputs), <«+———— And add these three lines to the file
56 interrupt_out{interrupt_out),

Rev 6.1 Jan 13t 2024
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Sources

Q=

v . Design Sources (2
~ @ 2 CUSTOM_GPIO vl 0 (CUSTOM GFP

>

0 vl _0v) (1
@ [CUSTOM_GPIO_v1_0_S00_AXI_inst : CUSTOM_GPIO_v1_0_S00_AXI (CU!
IP-XACT (1) \
> = Constraints

> Simulation Sources (1)
> = Utility Sources

2 = 3B
¢+ b

We need add some Verilog code
to the next level of hierarchy.

~ Double-click the highlighted file

Comment out this line

Add this line.

< >
Hierarchy Libraries Compile Order
17 // Users to add ports here
18 input wire [3:0] gp_inputs,
19 output wire [3:0] gp_outputs, <«——_| Add these three lines to the file
20 output wire interrupt_out,
494 // Address decoding for reading registers
495 case ( axi_araddr[ADDR_LSB+OPT_MEM_ADDR_BITS:ADDR_LSB] )
496 ! 4'h0 : reg_data_out <= slv_reg0;
497 | /f4hl reg data out <=slv_regl;
498 4'hl :reg_data_out <= {27'b0, gp_inputs}; \
536 | // Add user logic here
537 assign gp_outputs[3:0] = shv_reg0[3:0]; Add these two lines.
538 assign interrupt_out = slv_reg2[0];
539 !
540+ // User logic ends

Rev 6.1 Jan 13%, 2024
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The built-in Xilinx editor does dynamic syntax checking. Get in the habit of looking at the green
indicator before saving your files

x | Package IP - CUSTOM_GPIO x| CUSTOM_GPIO v1_0 S00 AXlL.v x| CUSTOM_GPIO vl _0.v* x | 4

/home/projects/courses/spring_21/ee382n-17665/archflabsivivadofip_repo/CUSTOM_GPIO_1.0/hdI/CUSTOM_GPIO vl _O.v

Q W « « B B X // E Q

47 + jf Instantiation of Axl Bus Inteiface S00_AX]

48 CUSTOM_GPIC v1_0_S00_AXI # (

49 C_5_AXI_DATA_WIDTH(C_S00_AX|_DATA_WIDTH),

n

50 C_S_AXI_ADDR_WIDTH(C_S00_aAXI_ADDR_WIDTH)
) CUSTOM_GPIO_v1_0_S00_AXI_inst (
Input_portlinput_port),
.output_port(output_port),

N N N
Q) M =

This will save a bunch of time because you won’t know you have a problem until you get into
the synthesis stage.

Save both files. We are now going to package up the IP in the Repository.

Go to the Package IP window and click

Customization Parameters .
Packaging Steps

< ldentification

Next, click Merge Changes Customization Parameters
Compatibility

Customization Parameters ~/ File Groups

@ Merge changes from Customization Parameters Wizard 2

a = £ = + C

Customization Parameters

2 Ports and Interfaces

Name Description

i «  Addressing and Memaory
W Customization Parameters

C_S00_AX| DATA WIDTH  Width of 5_AX data bus
C_S00_AX|_ADDR_WIDTH  Width of 5_AXI address bus
C_500_AX|_BASEADDR # Review and Package
C_S00_A¥|_HIGHADDR f

#  Customization GUI

And then click Review and Package
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The following popup will appear.

Review and Package

© P has been modified.

Summary
Display name: CUSTOM_GPIO_v1.0

Description: My new AXl [P

Root directory: (home/projects/courses/spring_21/ee382n-17665/arch/la

After Packaging

An archive will not be generated. Use the settings link below to change
Project will be removed after completion
Edit packaging settings

Click Re-Package IP

Re-Package IP

Finished packaging 'CUSTOM_GPICO_v1.0' successfully.
Package IP Location: fhome/projects/courses/spring_21/ee382n-17665/arch/labs/vivado/
ip_repo/CUSTOM_GPIO_1.0

Click YES

Do you want to close the project?

Generally, when you save IP you will be asked to upgrade the schematic. Click on
Show IP Status

I BLOCK DESIGN - ultra9év2_oob ? X
@ /CUSTOM_GPIO_O block In this design should be upgraded. Show IP Status Upgrade Later
Sources Desig x Signals Board Platfo 2 _ O Address Editor 200X
a & a = s &
ultra96v2_oob oy Call Slave Interface  Slave Segment  Offset Address
> External Interfaces ~ % zyng_ultra_ps_e_0
> Interface Connections v [E Data (40 address bits A ) M 04 ) 4 X 4G x0DBOOC 256M x05000 4G
> Ports = Low_Speed MEZZ/PWM_w_Int_0 500_axi reg0 0Ox00_A0G2_3000
> & Nets == Low_Speed MEZZ/PWM_w_int_1 s00_axi regl Gx08_AGG2_4000
> ¥ axi_gpio_0 = axi_gpio_0 5_AXI Reg 0x00_ADO2_B00O
> ¥ CUSTOM_GPIO_O (CUSTOM_GPIO_v1.0:1.0) = SYSTEM_MGMT/axi_gpio_L 5_AXI Reg 0x00_AG02_1008
» B High_Speed MEZZ N == Low_Speed_MEZZ/axi_gpio_2 5_AX Reg x00_AOG2_2000
1w Cannd METT
“ - = SYSTEM_MGMT/axi_gpic_3 s_axI Reg x00_A0G2_5000
Block Properties ?2 00X = Low_Speed_MEZZ/axi_uart16550_0 S_AX1 Req ©x00_A0GO_0000
= Low_Speed MEZZ/axi_uart16550_1 S_aa Reg Ox00_A0OL_0000
CUSTOM_GPIO_O -3 =
. = SYSTEM_MGMT/system_management_wiz_0 S_AXI_UTE Reg 0x00_A002_6000
Name: CUSTOM_GPIO_D ~ = Unconnected Slaves
== CUSTOM_GPIO_O S00_AXI S00_AXI_reg
Parent name: ultrad6v2_oob
General Properties P < 3>

Rev 6.1 Jan 13%, 2024
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The IP Status window will be shown in the following window.

Tcl Console | Messages Log | IPStatus x Reports @ Design Runs

© Report is out of date because the status of one or more IPs have changed. Rerun

Ql=(¢|C [v) Others (2) ) Up-to-dates (22) Hide All
Source File () IPStatus A1 Recommendation Change Log
v ultra96v2_oob (24 One or more of the IP in the BD cannot be upgraded
@ /Low_Speed_MEZZ/PWM_w_Int_1 Locked by user. IP gefinition not found Unlock IP
‘@ /Low_Speed_MEZZ/PWM_w_Int_0 Locked by user. IPMefinition not found Unlock IP
/High_Speed_MEZZ/xIslice_6 Up-to-date No changes required More info
/ps8_0_axi_periph Up-to-date No changes required More info
F JSYSTEM_MGMT/axi_gpio_1 Up-to-date No changes required More info
/Hinh Sneed MF77Nislice 4 lIntn.-date Nn rhannes rennired Mnre info
<
If Upgrade Selected is grayed out
then click on Rerun
Then click on Upgrade Selected
Source File (W) IP Status A1 Recommendation
v ultra9év2_oob (24) O One or more of the IP in the BD
& /CUSTOM_GPIO_O IP revision change. IP definition ‘CUSTOM_GPIO_v1.0J(1.0)' changed on disk Upgrade IP
‘4 /Low_Speed MEZZ/PWM_w_Int_1 Locked by user. IP definition not found Unlock IP
@ /Llow_Speed_MEZZ/PWM_w_Int_0 Locked by user. IP definition not found Unlock IP
i MHigh_Speed MEZZMislice_6 Up-to-date No changes required
r /ps8_0_axi_periph Up-to-date No changes required
T JSYSTEM_MGMT/axi_gpio_1 Up-to-date No changes required
F /High_Speed_MEZZ/dslice_4 Up-to-date No changes required
<
Upgrade Selected

o IP Upgrade Completed
Click OK when the IP Upgrade is Completed

Let’s instantiate the CUSTOM_GPIO_v1_0 block into the MAIN schematic.
In the Diagram window click the plus sign

Diagram x Address Editor
@ Q X W O Q
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The following popup will appear.

Search:

¥ 1G/2.5G Ethernet PCS/PMA or SGMII
¥ 1G/10G/25G Switching Ethernet Subsystem
& 2D Graphics Accelerator Bit Block Transfer
3GPP LTE Channel Estimator

3GPP LTE MIMO Decoder

3GPP LTE MIMO Encoder

3GPPLTE Turbo Encoder

¥ 3GPP Mixed Mode Turbo Decoder
3GPP Turbo Encoder Double Click CUSTOM_GPIO_v1_0

o 7 C
LF =

Type GPIO in the search window. You
will see the block you just built as well
as one provided by Xilinx.

&

&
]

o]

¥ 10G/25G Ethernet Subsystem v

ENTER to select, ESC to cancel, Ctrl+Q for IP details

Search: Q- GPIO| (2 matches,

¥ AXI GPIO
+F CUSTOM_GFIO_v1.0

ENTER to select, ESC to cancel, Ctrl+Q for IP details

Rev 6.1 Jan 13%, 2024
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tr_ctsn B>
Is_mezz_int{1:0) >
Is. mezz_art0_x > |
Is_mezz_uartl x D~ 3 I |
Concat . r £ btrtsn
| o I ULTRA96_SYSTEM
r5t_p38_0_100M Lo :»:i::; r &
mb.eset (] smartcomect 1 o mm G a
- bus_struct reset(0.0] wconcat 0 e e+ : .,en\;ﬂ
gy s sam Mot 4 fflat—D> bt en.
2ynq_ultra_ps_e 0 :V"-"“ e LR [ Is mezz_ uartl_tx
I} S a0y nmwzz_pwm0i0:0) =D Is_mezz_pwm0[0:0]
Tetmser Tostom Tt M_AX1_HPM0_FPD + L -+ 500 AXI i+ Is_mez_pumi{00) =D Is_mezz_pwm1(0:0]
> M A HPMLFD + 4 s03ax W *2’“ pnie_eptl
Lil+ sanuro u a0 +j 4 o2 a0 mEE : hast s a0 tx Is_mezz_uart_tx
1 maxtemO_tpa_ack D - p— xn [Tt M et 5 mezz i 10) Is_mezz_rst{1:0]
masirem?_tp ack 14 arecom 1 s e mezz_c50 {10] hs_mezz_csio_c{1:0)
J004_SURST WASTER VL0 (Pre Progiction] s ivt o . . g i L] P e o 0]
KV MASTER V1.0 (Fre ¥ vorh o198 imof2:0) + ome uand rua bt 11 s mezz_c hs_mezz_csi1_c{1:0]
1 UltraSCALE piresemo ) - o ez c51, 8(3.0) hs_mezz_esi1_d[3:0)
s Pl 1 s mez_ a0 ki) hs_mezz_csi0_mclk(0:0)
Niminn  oit L J —r e — ""-"“-"‘. e mezz._cut_mek{0:0) hs_mezz_csi1_mcik{0:0)
1+ Dy Zynq Ulirascaiet MPSoC == m_’" ‘s mezz_dut cIk{1:0) hs_mezz_dsi_clk{1:0]
R 1 I s mezz_ v d17:0] hs_mezz_dsi_d{7:0]
st S Shock_Memory [E———— hs_mezz._hsic_dl0:0]
74_BURST MASTER.D - e mezz_wic_ 3¥{00) hs_mezz_hsic_str{0.0]
smartconnect 0 s A1
P GPIO_INT 0
Ll ] | 4 —
[ & oosn +f ezt fr om0
— e Jormione  sasmar
x s
AN SmarntConnect

Once the CUSTOM_GPIO_v1_0 block has been instantiated
click on Run Connection Automation

Click OK in the following popup:

Automatically make connections in your design by checkingge boxes of the interfaces to connect. Select an interface on the left to
display its configuration options on the right. ‘

al = |2
v [v] All Automation (1 out of 1 select
« [ % CUSTOM_GPIO_O

Description

Connect Slave interface (JCUSTOMNRPIO_0/S00_AXI) to a selected Master address space.

4 S00_AXI Options
~
Master interface fzyng_ultradpg e_0/M_AXI_HPM1_FPD  ~
Bridge IP /ps8_0_axi_periphN\ v
Clock source for driving Bridge IP | jzyng_ultra_ps_e_0/pl_cNQ(100 MHz)
< N Clock source for Slave interface Auto v v

Cancel

GPIO_INT_0
The CUSTOM_GPIO_v1_0 block will be + TR
automatically hooked up the crossbar o in_port 0[7:0] out_port_0[3:0]
SWitCh s00_axi_aclk irq

—1 s00_axi_aresetn

GPIO_INT_v1.0 (Pre-Production)
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Now we need to hook up the ouptuts to the inputs on the CUSTOM_GPIO_v1_0 block

CUSTOM_GPIO_0

-

"+ S00_AXI

gp_inputs[3:0]
s00_axi_aclk
s00_axi_aresetn

gp_outputs[3:0]
interrupt_out

CUSTOM_GPIO_v1.0 (Pre-Production)

The final schematic will look something like this:

bt_ctsn O

Is_mezz_int[1:0] D>

Is_mezz_uartd_rx -

Is_mezz_artl rx [

—il M00_AXI

rst_ps8_0_100M

et reset in mb_reset
sawest_sync cik s struct_resetl 001
o reset_in periheral resel0-0]
mB_0ebug Sys_ ISt interconnect,_amsetnio:0)
dem_jacked peripheral arsstn(6:0]

Processor System Reset
AXi4_BURST_MASTER_v1.0 {Pre-Production)

m0_axi actk
500_axs_acik
m00_asi_ aresetn

AX/4_BURST_MASTER 0

smartconneet 0

i+ soo_ax Wo-E

e M00_AX] + |

Concat
‘GPIO_INT_v1.0 (Pre-Production)
In3jo:0]
A L I I btrtsn
ULTRASS SYSTEM
eoncat 0
fon e, -+ fan_pwm
smarteonneet 1 i en_led -+ |} D wifi_en_led
I

TPl bten jed |} D bten_led

a1 - foamac e [~
2ynq_ultra_ps e 0 ¥ s ez sl tx ———( |s_mezz_uartl tx

S ot

arsatn
| AXI SmartConnect i

i+ saxLD

maknpma_tpd_acik
manpml_fpd_scik
sami_pd aclk

s 010

M_AXI_HPSI0_FPD

M2 |-

M_AXI_HPM1_FPD

6RO +

Y Y
YNO y” T
VA =
UltraSCALE+ emia_usrt0_rsn

Bl_reseand
picik0

1T|I'!"“‘

Zyng Utrascae+ MPSOC

AXI SmartConnect

—— Is mezz_pwm0{0:0]
—1—D Is mezz_pwm1{0:0]

i san

[+ SARLUTE

- fAT0

saxe
: intitc gt )
= O i me a0t

Myt . mezz rs1:01 > Is. mezz rst{1:D)

A+ saus hs_mezz_csif cf1:0] m—7J ) hs_mezz csi0 c(1:0)

4 R ez csi0 d[20] m——[> hs_mezz_csi0_dl7-0]
L ack ha_mezz cail €12:0) m——{ hs_mezz_csil_cl1:0]
Al et s meea_esit (30 > s_rmezz csil_d[3:0]
Smeiar e im0} e————[ hs_mezz_csi0_melk{o-0)

s mazz il el 0] =3 hs_mezz_csil,mclk(0:0)
T ‘s mez= dei Ik 1:0) m—{3 hs_mezz_dsi_ck(1:0]
L] s, mezz dsi A[70] m——> hs mezz dsi 6|7.0]
i mezs e A(B0) (> trs_mezz_hsic_dl0-0]
s, mezz nsic S0:0) (> hs_mezz_hsic_str(0.0]
Block_Memary
sax
saxn
i ack
e aresetn
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Double check that an address has been assigned to the CUSTOM_GPIO block

NEH Master Base

Interface Range Master High Address
Segment Address g 8

AXI14_BURST_MASTER_O

/AX14_BURST_MASTER_0/MO00_AXI (40 address bits : 1T)
/Block_Memory/axi_bram_ctrl_1/S_AXI S_AXI MemO 0x00_C000_0000 8K 0x00_CO000_1FFF
/zynq_ultra_ps_e_0/SAXIGP6 S AXI_LPD  LPD_LPS_OCM  0x00_FF80_0000 8M 0x00_FFFF_FFFF
/zynq_ultra_ps_e_0/SAXIGP6 S AXI_LPD  _.PD_DDR_LOW 0x00_4000_0000 1G 0x00_7FFF_FFFF

zynq_ultra_ps_e_0

/zynq_ultra_ps_e_0/Data
/AXI4_BURST_MASTER_0/SO0_AXI S00_AXI SO0_AXI_red  0x00_A000_0000 aK 0x00_A000_OFFF
/AXI4_BURST_MASTER_0/S00_AXI S00_AXI SO0_AXI_regl  0x00_A000_0000 aK 0x00_A000_OFFF
/Block_Memory/axi_bram_ctrl_0/S_AXI S_AXI MemO 0x00_A000_2000 8K 0x00_AO000_3FFF
/Block_Memory/axi_bram_ctrl_0/S_AXI S_AXI MemO 0x00_A000_2000 8K 0x00_A000_3FFF
JULTRA96_SYSTEM/BD_CTL_GPIO/axi_gpio_0/S_AXI S_AXI Reg 0x00_A001_0000 64K 0x00_A001_FFFF
JULTRA96_SYSTEM/BD_CTL_GPI0/axi_gpio_0/S_AXI S_AXI Reg 0x00_A001_0000 64K 0x00_A001_FFFF
JULTRA96_SYSTEM/BD_CTL_GPIO/axi_gpio_1/S_AXI S_AXI Reg 0x00_A002_0000 64K 0x00_A002_FFFF
JULTRA96_SYSTEM/BD_CTL_GPI0/axi_gpio_1/S_AXI S_AXI Reg 0x00_A002_0000 64K 0x00_A002_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/PWM_w_Int_0/s00_axi s00_axi reg0 0x00_A003_0000 64K 0x00_AO003_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/PWM_w_Int_0/s00_axi s00_axi reg0 x00_A003_0000 64K 0x00_AO003_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/PWM_w_Int_1/s00_axi s00_axi reg0 x00_A004_0000 64K 0x00_A004_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/PWM_w_Int_1/s00_axi s00_axi reg0 00_A004_0000 64K 0x00_A004_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_gpio_2/S_AXI S_AXI Reg 0k00_A005_0000 64K 0x00_A005_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_gpio_2/S_AXI S_AXI Reg 0%00_A005_0000 64K 0x00_A005_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_uart16550_0/S_AXI S_AXI Reg 0xP0_A006_0000 64K 0x00_A006_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_uart16550_0/S_AXI S_AXI Reg 0x90_A006_0000 64K 0x00_A006_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_uart16550_1/S_AXI S_AXI Reg 0x(0_A007_0000 64K 0x00_A007_FFFF
JULTRA96_SYSTEM/Low_Speed_MEZZ/axi_uart16550_1/S_AXI S_AXI Reg _A007_0000 64K 0x00_A007_FFFF
JULTRA96_SYSTEM/SYS_MGMT/axi_gpio_3/S_AXI S_AXI Reg 0x0Q_A008_0000 64K 0x00_AO008_FFFF
JULTRA96_SYSTEM/SYS_MGMT/axi_gpio_3/S_AXI S_AXI Reg 0x0Q_A008_0000 64K 0x00_A008_FFFF
JULTRA96_SYSTEM/SYS_MGMT/system_management_wiz_0/S_AXI_LITE S_AXI_LITE Reg 0x00} A009_0000 64K 0x00_A009_FFFF
JULTRA96_SYSTEM/SYS_MGMT/system_management_wiz_0/S_AXI_LITE S_AXI_LITE Reg 009_0000 64K 0x00_A009_FFFF
/CUSTOM_GPIO_0/S00_AXI S_AXI_LITE Reg 0x00_AOOA_0000 64K 0x00_AOOA_FFFF

Make sure that your address map matches the one above. The Device Tree Blob (DTB) will be
generated from this mapping (more about this later in the semester)
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