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Platform Designer System Design Tutorial

The Platform Designer system integration tool for Intel FPGA and SoC devices
automatically generates interconnect logic to connect intellectual property (IP)
components and subsystems. Using Platform Designer saves time and effort in the
design process. Platform Designer inherits the ease of use of Platform Designer
(Standard). In addition, Platform Designer introduces hierarchical isolation between
system interconnect and IP components. This tutorial is for users who have basic
knowledge of Intel® Quartus® Prime Pro Edition software and Platform Designer
(Standard), and want to experience the new features of Platform Designer.

This tutorial guides you through the following processes:

e Building systems in Platform Designer, and integrating those systems into an Intel
Quartus Prime Pro Edition project.

e Explains the different user flows between Platform Designer (Standard) and
Platform Designer.

e Demonstrates some of the new features of Platform Designer and how it increases
efficiency and flexibility for team-based design.

The procedures in this tutorial provide you with a template to design a system that
uses various test patterns to test an external memory device. The final system
contains the following components:

e A processor subsystem which contains an Intel Nios® II/e core. The subsystem
also includes an on-chip RAM to store the software code and a JTAG UART to
communicate and display the memory test results in the host PC's console.

e A memory tester subsystem to interact with an SDRAM controller.

e The memory tester subsystem consists of a pattern generator subsystem, a
pattern checker subsystem, a memory tester, a pattern writer, and a pattern
reader.

e The pattern generator subsystem consists of a custom pattern generator, a pseudo
random binary sequence (PRBS) pattern generator, along with a multiplexer (MUX)
to select between these two.

e A data pattern checker subsystem consisting of a custom pattern checker, a
pseudo random binary sequence (PRBS) pattern checker, along with a
demultiplexer (DEMUX).

e Pattern writer and pattern reader subsystems that interacts with the SDRAM
controller.

e A SDRAM controller to control the off-chip DDR SDRAM device under test.

Intel Corporation. All rights reserved. Intel, the Intel logo, and other Intel marks are trademarks of Intel

Corporation or its subsidiaries. Intel warrants performance of its FPGA and semiconductor products to current
specifications in accordance with Intel's standard warranty, but reserves the right to make changes to any Iso
products and services at any time without notice. Intel assumes no responsibility or liability arising out of the 9005":2015
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Figure 1.

Platform Designer System
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There are four broad steps in this tutorial:
1. Build a processor subsystem from scratch in Platform Designer.

2. Build a top-level Platform Designer system with memory tester subsystem
instantiated as a generic component.

3. Implement a generic component.

Create a Nios II software application and run the design on a FPGA.

Hardware and Software Requirements

This design targets the Intel Arria® 10 GX FPGA Development Kit (with DDR4
daughter card installed). To complete this tutorial, you need the following software
and tools:

e Intel Quartus Prime Pro Edition 17.0 or later

¢ Nios II EDS (installs with the Intel Quartus Prime Pro Edition software)

e Board Test System (installs with the Intel Arria 10 GX FPGA Development Kit
package)

Related Information

e Intel Quartus Prime Pro Edition Download Page

e Intel Arria 10 GX FPGA Development Kit

e Intel Arria 10 Board Test System

Download and Install the Tutorial Design Files

1. On the Platform Designer Tutorial Design Example page, under Using this
Design Example, click Platform Designer Tutorial Design Example (.zip) to
download and install the tutorial design files for the Platform Designer tutorial.

2. Extract the contents of the archive file to a directory on your computer. Do not use
spaces in the directory path name.

The gsys_pro_tutorial_design_Arria_10_17p0.zip contains the following
project files and is referred to as <pr oj ect f ol der > in the rest of the document.

Table 1. Qsys Pro Design Tutorial Project Files
Folder Structure Description
/complete_design The final design. You can use this design as a reference and guidance

while you follow the tutorial. You may also use the prebuilt systems in it
if you want to skip certain steps of this tutorial.

/ip The folder that stores IP component source files. The
pattern_checker_system and pattern_generator_system are
pre-generated for you.

/memory_tester_ip The folder that contains source files for all custom components.
/software This folder contains source code for building Nios II software applications
and two scripts that automate this process for you.
Al10.qpf An Intel Quartus Prime Project file (.qpf).
continued...
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Folder Structure Description

A10.qgsf An Intel Quartus Prime Settings file (.gsf), containing pre-defined pin
assignments.

memory_tester_search_path.ipx IP Index file (- ipXx) that specifies the path to the source files of the
custom components.

memory_tester_subsystem_bb.ipxact The . ipxact file that defines the interfaces for your generic component.

my_constraints.sdc A Synopsys Design Constraints, or SDC, file (.sdc) containing timing
constraints.

pattern_checker_system.qsys Pre-built Platform Designer System file (.qsys).

pattern_generator_system.qgsys Pre-built Platform Designer System file (.qsys).

top_level v Top-level Verilog Design file (.V) .

Related Information

Platform Designer System Design Example

Platform Designer System Design Example (.zip)

Build the Hardware Design

Open the Intel Quartus Prime Pro Edition Project

You must specify or create an Intel Quartus Prime Pro Edition project when you create
or open a new Platform Designer system. Platform Designer inherits the device family
or number from the Intel Quartus Prime Pro Edition software, which guarantees the or
Platform Designer coherency. To open the Intel Quartus Prime Pro Edition project:

1.
2.
3.
4.

Launch Intel Quartus Prime Pro Edition software.
Click File O Open Project.
Browse to the project directory.

Select A10.qgpf and click Open.

The top-level RTL, pin assignments, and timing constraints have been created for you.
The file references and pin assignments are saved in A10.qgsf.
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Figure 2.
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Build a Platform Designer System with a Top-Down Approach

Figure 3.

1. To launch Platform Designer, click Tools O Platform Designer.

2. Click the Create new Qsys system button and name the new Platform Designer
system top_system.qsys.

Create New System Dialog Box
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Create New System

3. Click Create. The resulting system comes pre-populated with a clock bridge and a

reset bridge.
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4. Right-click the name of the clock_in component and click Rename. Type

Figure 4.

ext_clk.
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In the parameter editor, change the Explicit clock rate to 100MHz (100,000).

6. Right-click the name of the reset_in component and click Rename. Type

ext_reset.

Rename the Clock Bridge and Reset Bridge
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Add a Processor Subsystem to the Top-Level

Figure 5.
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Using subsystems helps maintain design hierarchy. You can add a subsystem in
Platform Designer and easily implement it.

1. Right-click in the System Contents tab and click Add New Subsystem to

Current System.

Add a New Subsystem to the Current System
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[Add a new subsystem to the current system. |

2. In the Confirm New System Filename dialog box, click the sysA subsystem
and rename it by typing cpu_subsystem.qsys.

3. Click OK.
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Figure 6. Confirm New System Filename Dialog Box
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To rename the instance from sysA O to cpu_subsystem, right-click the name of

the new subsystem in System Contents and click Rename. Type
cpu_subsystem.

To implement the cpu_subsystem component, right-click the name and click

Drill into Subsystem. Alternatively, you can double-click cpu_subsystem in the
Subsystems folder in the Hierarchy list.

Figure 7. Drill into Subsystem Command to Modify a New Subsystem

File  Edit Systern  Cenerate Wiew Tools Help

-

3

. Hierarchy &% | P Catalog £

x| [ o] [e [ ]

0

0 T AWE]30mag B-'

o
?

¢ B cpu_subsystem [cpu_subsysten,osys*]

top_system [top_system.gsys*]
< <add modules >
< <add suksysterns >
Exports
Modules
¢ 4k ex_reset
o =l
o= = in_reset
o =8 out_reset
Lk ext_clk
o m=in_clk
o =& out_clk
Subsystems

-

[ ][ ][] system: top_svsterm  Path: cpu_subsystem

[+
]
X

=]
|

Use | Conn,

v] B ext_clk

all I

¥

MName Description

in_clk

Clock Bricige
Clock Input

aut_clk Clock Output
ex_reset Reset Bridge

clk

Clock Input

in_reset Feset Input
out_reset Reset Output

— of || = system Contents 5 | Address Map 3 | Interconnect Requirements 3 | Detalls &

Export

reset

pu_g

Connections

Filter

W validate System Integrity

2 Edit

=+ Add...

2 Rename
Duplicate

X Remowve
Details
Move Up

ctrl-E

Ctri-R
ctrl-0

& Drlll Into Subsysterm

M Acdl Mew Subsvstem 1o Current System Ctrl+5hift-MN
” Push Dot verm into a subsystern to explore its contents,

Ctri+Shift-0

This opens cpu_subsystem._qgsys as a new Platform Designer project where you
can add components.

Build the Processor Subsystem

To build the cpu_subsystem subsystem, you add IP components from the IP Catalog:
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Type clock in the search box of the IP Catalog and double-click Clock Bridge to
add that component.

Type reset in the search box of the IP Catalog and double-click Reset Bridge to
add that component.

Right-click the name of the clock bridge and click Rename. Type mem_clk to
rename the clock bridge.

Right-click the name of the reset bridge and click Rename. Type mem_reset to
rename the reset bridge.

To add a second clock bridge, type clock in the search box of the IP Catalog and
double-click Clock Bridge to add that component.

To add a second reset bridge type reset in the search box of the and double-click
Reset Bridge to add that component.

Right-click and rename the new clock bridge and reset bridge to cpu_clk and
Cpu_reset, respectively.

Connect the out_clk signal of mem_clk to the clk signal of mem_reset.
Connect the out_clk signal of cpu_clk to the clk signal of cpu_reset.

Edit the exported interface by double-clicking the name in the Export column,
from the following table:

Table 2. Export Rename Values
Component Name Description Export Value
mem_clk Clock Input mem_clk
mem_reset Reset Input mem_reset
cpu_clk Clock Input cpu_clk
cpu_reset Reset Input cpu_reset

AN 812: Platform Designer System Design Tutorial
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Your results should match those in the following figure:

Figure 8. Clock and Reset Components
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Add a Nios II Processor
1. Type nios in the search box of the IP Catalog and double-click Nios II
Processor.

2. In the Select an Implementation parameter editor, select the Nios II/e
processor.

3. To add the Nios II/e processor to the design, click Finish.

Right-click the name of the Nios II processor component and click Rename. Type
cpu to change the name.

5. In the Export column, double-click the entry corresponding to the Reset Output
for the cpu component and rename it cpu_jtag_debug_reset.

Errors regarding reset and exception slaves can be resolved after you add
connections.
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Add RAM, JTAG UART, and Avalon-MM Pipeline Bridge

The final components you'll need to add and configure are an On-Chip RAM, a JTAG
UART, and an Avalon-MM Pipeline Bridge.

1.

10.
11.

12.

Type ram in the IP Catalog search box and double-click On-Chip Memory (RAM
or ROM).

In the On-Chip Memory (RAM or ROM) parameter editor, in the Size box, set
the Total memory size to 8192 bytes.

To add the On-Chip Memory (RAM or ROM) component to your design, click
Finish.

Right-click the name of the On-Chip Memory (RAM or ROM) component and
click Rename. Type onchip_ram to change the name.

Type jtag uart in the IP Catalog search box and double-click JTAG UART.

To add the ITAG UART component to your design with default settings, click
Finish.

Right-click the name of the JTAG UART component and click Rename. Type
Jtag_uart to change the name.

Type pipeline bridge in the IP Catalog search box and double-click Avalon-
MM Pipeline Bridge.

In the Avalon-MM Pipeline Bridge parameter editor, change the following
settings:

e Set the Address width to 16.
e Set the Maximum pending read transactions to 1.
To add the Avalon-MM Pipeline Bridge to your design, click Finish.

Right-click the name of the Avalon-MM Pipeline Bridge component and click
Rename. Type pipeline_bridge to change the name.

In the Export column, double-click the entry that corresponds to the mO signal for
the pipeline_bridge component and type master.

The Avalon-MM Pipeline Bridge allows the processor subsystem cpu_subsystem to
export a single Avalon-MM master interface. Your design can then access the slave
interfaces in a higher-level system, and handle address offsets automatically. The
bridge also improves timing performance.
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All the required components are now included in this subsystem. Compare the settings
in your design with the following figure and make sure your components and exported
interfaces are named correctly.

Figure 10. Export Names for cpu_subsystem Components

Use Connections MNarme Description Export Clock Base
v Bl mem_tlk Clock Bridge
(= in_clk Clock Input mem_clk exported
: out_clk Clock Qutput mem_clk_...
[v] El mem_reset Reset Bricge
clk Clock Input mem_clk_...
[=o in_reset Feset Input mem_reset [clk]
out_reset Reset Cutput [cIk]
[v] B cpu_dk Clock Eridge
[=a in_clk Clock Input cpu_clk exporied
:: out_clk Clock Qutput cpu_clk o,
v El cpu_reset Reset Briclge
clk Clock Input cpu_clk_o...
[=a In_reset Feset Input cpu_reset [clk]
aut_reset Reset Qutput [clk]
[¥] B cpu Mios Il Processor
clk Clock Input UHEORRECTE.
custorm_instruction...|Custom Instruction Master
data_master Ayalon Memory Mapped Master [clk]
debug_mem_slave |Avalon Memory Mapped Slave [clk] 0x0800
= debug_reset_requ... |Reset Qutput cpu_jtag_debug_reset |[clk]
Instruction_master |Avalon Memory Mapped Master [clk]
Irg Interrupt Recelver [clk)
reset Feset Input [clk]
[v] E onchip_ram On-Chip Memory (RAM ar ROM)
clkl Clock Input unconnecte.
resetl feset Input [clk1]
sl Avalon Memory Mapped Slave [clkl1]
[v] El jtag_uart ITAC UART
avalon_ftag_slave  |Avalon Memory Mapped Slave [clk]
clk Clock Input tnconnecte
irgy Interrupt Sender [clk]
reset Feset Input [clk]
B pipeline_bridge Avalon-MM Pipeline Bricoe
clk Clock Input wrconnecte
= mo Avalon Memory Mapped Master  [master [clk]
reset Reset Input [clk]
50 Avalon Memory Mapped Slave [clk]

Connect cpu_subsystem Components

Connect the component signals below by clicking the dots across from the appropriate
signals, or by right-clicking the signal and choosing from the drop-down menu.

Follow these steps to connect the components:

Figure 11. Illustrated Clock and Reset Component Connections for cpu_subsystem

tj Systern Contents &8 | Address Map &5 | Imerconnect Requirements 25| Details &5 - =
l_“_lu System: cpu_subsystern  Path: cpu_clik out _clk
|-I-‘ Use Connections Mame Description Export Clock, Base
|_“ [v] E mem_clk Clock Bridge
| ‘ O= in_clk Clock Input mem_clk exported
X out_clk Clock Output mem._clk_..
|L1‘ [v] E mem_reset Reset Bridge
clk Clock Input mem_clk_...
|x‘ (= in_reset Reset Input mem_reset [clk]
|A‘ out_reset Reset Output [clk]
m [v] E cpu_clk Clock Bridge
= in_clk Clock Input cpu_clk exported
|z‘ our_rlk Clack futanr ke n
v B cp Connections: cpu_clk out_clk P [ Export as: cpu_clk_out_clk
o EI Filter » M epuelk
n W vaidae 5 ‘ [ cpu_clicin.clk (exportec
- - E; alidate System Integrity O e o e
o G Edit. Ctri-E 5 jtag_uart.clk
c = Al [ merm_clkin_clk (exporec)
d Rename Ctrl-R 10 merm_reset.clk
o g Duplicate Ctrl-D [T onchip_ram. clkl 0x0800
n| X Remowe = D\nelme_hridnal‘:\k‘
iri Detalls L lctk] ‘
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Table 3. Component Connections for cpu_subsystem
Source Component/Signal Target Component/Signal
mem_clk/out_clk pipeline_bridge/clk
cpu_clk/out_clk e cpu_reset/clk
e cpu/clk

e onchip_ram/clkl
e jtag_uart/clk

mem_reset/out_reset * cpu/reset

e onchip_ram/resetl

e jtag_uart/reset

e pipleline_bridge/reset

cpu_reset/out_reset e cpu/reset

e onchip_ram/resetl

e jtag_uart/reset

e pipleline_bridge/reset

cpu/data_master ¢ onchip_ram/sl
e jtag_uart/avalon_jtag_slave
e pipleline_bridge/sO

cpu/instruction_master onchip_ram/sl

Compare the finished connections to the following figure:

Figure 12. Component Connections for cpu_subsystem

Use Connections Marme Description Expart Clock Base
[v] B mem_clk Clock Bricige
(=g in_clk Clock [nput mem_clk exporied
out_clk Clack Qutput merm_clk_...
(vl E mem_reset Feset Bridge
clk Clack Input mem_clk_...
(=g in_resat Rezet Input mem_reset [clk]
S B S E— out_reset Reset Qutput [clk]
[¥] B cpu_clk Clock Bricige
(= in_clk Clock [nput pu_dk exporied
——— out_clk Clack Output cpu_clk_a..
v B cpu_reset Reset Bridge
clk Clock [nput cpu_clk_o...
= In_reset Raset Input pu_reset [cIk]
—_—————% aut_reset Reset Output [clk]
[w] B cpu IMios Il Processor
clk Clock Input cpu_clK_o...
custom_instruction |Cusiom Instruction Master
T data_master Awalon Mermory Mapped Master [clk]
debug_mem_slave [Awalon Memory Mapped Slawe [clk] Ox 0800
A debug_reset_requ... [Reset Qutput cpu_jtag_debug_reset |[clk]
Instruction_master |Avalon Mermary Mapped Master [cIk]
Irg Interrupt Receiver [clk]
reset Raset [nput [clk]
[¥] B onchip_ram On-Chip Mermory (RAM or ROM)
clkl Clock Input cpu_clk_o...
resetl Raset Input [clk1]
51 Awalon Memory Mapped Slave [clk1] OX0000
[w] B jrtag_uart ITAG UART
avalon_flag_slave  |Awalon Memary Mapped Slave [clk] 0x0000
clk Clock nput cpu_clk_o...
1] Interrupt Sencer G|
reset Reset Input [clk]
[v] B pipeline_bridge Awalon-MM Pipeline Bricge
clk Clock Input mem_clk_.
< mo Awalon Memory Mapped Master | master [c1k]
reset Reset Input [clk]
50 Avalon Memory Mapped Slave [clk] Ox0000

System Connectivity Error appears in the System Messages tab. To access this
tab, click View 0 System Messages. The System Connectivity Error occurs
because when the base address of the Avalon-MM slaves are not assigned, which can
cause address overlap.
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Figure 13.
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Follow these steps to assign the Base address to the value shown in the following
figure. Click the “lock” icon to lock the address.

1.

In the Base column, click the value for Avalon Memory Mapped Slave
(Description column) of the cpu component and type 12000.

Find the Avalon Memory Mapped Slave entry for the onchip_ram component
and type 10000 as the value in the Base column.

Find the Avalon Memory Mapped Slave entry for the jtag_uart component and
type 12800 as the value in the Base column.

Base Address Assignments for cpu_subsystem Components

Mame Description Expart Clock Base Endl
B mem_clk Clock Bridge
(=g in_clk Clock Input mem_clk exported
— out_clk Clock Output rmem_clk_
B mem_reset Reset Bridge
3 clk Clock Input mem_clk_...
(=g in_reset Reset Input mem_reset [clk]
— out_reset Reszet Output [cli]
B cpu_dk Clock Bricge
(=g in_clk Clock Input cpu_clk exported
— out_clk Clock Output cpu_clk_o
B cpu_reset Reset Bridge
3 clk Clock Input cpu_clk_o...
(= in_reset Reset Input cpu_reset [clk]
— out_reset Reszet Output [clik]
B cpu Mios Il Processor
2 clk Clock Input cpu_clk_o...
custam_instruction. . |Custam Instruction Mastar
p— data_master Awalon Memory Mapped Master [Clk]
_— debug_mem_slave |Awvalon Memory Mapped Slave [clk] & 0x0001_2000 Ox000L_27FF
A= debug_reset_regu. . [Reset Quiput cpu_jrtag_debug_reset |[clk]
— Instruction_master |Awalon Memaory Mapped Master [clk]
irg Interrupt Recelver [cli] IRQ O IRO 31
T reset Reset Input [cli]
Bl onchip_ram On-Chip Memary (RAM or ROM)
T2 clkl Clock Input cpu_clk_o..
T resetl Reset Input [clk1]
—— 51 Awalon Memory Mapped Slave [clk1] & 0x0001_0000 OHO001_1 71T
B jrag_uart JTAC UART
— avalon_jtag_slave  |Awvalon Memary Mapped Slave [clk] & 0x0001_2800 0x0001_2807
= clk Clock Input cpu_clk_o...
irg Interrupt Sendar (clk]
| ——— reset Reset Input [clk]
B pipeline_bridge Aovalon-MM Pipeline Bridge
T clk Clock Input mem_clk_...
= mo Aoalon Memory Mapped Master  |master [clk]
——— reset Reset [nput [clk]
— 50 Awalon Memory Mapped Slavi [clk] & ON0000_0000 O ROO0O_TFTT

To resolve any remaining system connectivity errors, in the System Messages
tab, click Sync All System Info in the bottom of the GUI. This synchronizes the
component instantiations with their . ip files.

To resolve errors in the parameterization of the cpu component (the name of the
component is still red), double-click cpu and you can see the Parameterization
Messages in the Parameters tab. Platform Designer separates the messages for
system connectivity and component parameterization, which simplifies the error
and resolution compared to the combined messaging in Platform Designer
(Standard).
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Figure 14. Parameterization Messages

File Edit gystem GCenerate Yiew Tools Help

Hierarchy &8 [P Catalog &4 _ oo |1 Sste & address & intercont 8 | Detalls & - o 8 Paramsters 8 -]
. [1F Catalog] XS [][= ][] system: cpu_subsystem  Path: cpu System: cpu_subsystem _Path: cpu
L avalon -
HDL entity "»
Project [4] | HEE DEECHERE " cpu_subsystem_nias2.g  file: |p/cpu_subsystem cpu_subsystem_nios
8 New Component - & mem_clk Clock Bridge -
Library. Be] ek Clock Input Any changes here wil be Immediately written out 10 disk.
= )
- Basic Functions —|  outak Clock Output
9 Bricges and Adaptors = B mem_reset Resel Bridge Nios Il Processor
¢ Memory Mapped ok Clock Input altera_nios2_gen2 Qeralls
& Avalon-MM Clock Crossing Bri (=[] in_reset Reset Input B
© Avalon-M Pipeline Bricige =] 2 - ““‘ﬂfj“ é“i‘ Suéﬂ“‘ Arithmetic Instructions | MMU and MPU Settings | ITAG Debug | Advanced Fe
D | o] ol oac e o —
@ Strearing = ||[=]— out_clk Clock Output [~ Reset Vector
& oalon packats 10 Transaciion 8 mureset eset erdge BT SR RO Norel -
o Avalon-sT Adapier — fock Input
o Avalon-5T Bytes 10 Packets C o4 inreser Feeset Input Reset vector offset [ox00000000 |
® Avalon-ST Channel Adapter —_ outrecer Reset OLtput e
* Avalon-T Data Format Adapt B tpu Nios 11 Processor
* Avalon-sT Delay — Clock Input [ Exception Vector =
« Avalon-5T Demultiplexer custam_instructian...[Custam nstruction Master | I R TR -
o Avalon-ST Error Adapter —  datamaster [Avalon Mermary Mappec Master
o Avalon-ST Multiplexer H |  debug_mem_siave |avalon Memory Mapped Slave Exception vector offset [ox00000020 |
* Avalon-5T Packets 10 Bytes C 91 debug_reset_requ...|Reset Outaut e
* Avalon-ST Pipeline Stage ——|  instruction_master |Avalon Memory Mapped Master
o Avalon-ST spiitter irg Interrupt Recelver [F FasUTLE Miss EXception Vecior
o Avalon-sT Timing Adapter | reset Reset Input O C T e e ]
¢ Configuration and Programming & onchip_ram (On-Chip Memory (RaM or ROM)
* Avalon-MM Parilal Recenfiguratio =kl Clack Input Fast TLE Miss Exception vector offset: B
¥ on Crip ety e = e fvaon werory sppec iave = N e
« Avalon FIFO Memory B jtag_uart [ITAG UART
* Avalon-ST Dual Clock FIFO ——|  avalon_jtag_slave  |Avalon Memory Mapped Slave
* Avalon-5T Muli-Channel Shared ok Clock Input
* Avalon=5T Round Robin Schedule irg interrupt sender
* Avalon-5T Single Clack FIFO | reset Reset Input
* On-Chip Memory (RAM or ROM)  pipeline_bridge  |Avalon-MM Pipeline Bridge
% Simulation; Debug and Verification sl ek Clock Input
% Debug and Performance a mo emory Mapped Master
* Performance Counter Unit H N =
* Syctem ID Peripheral K I —— D -
7 Simulation 4] 5 Current filter: ] b |
* Altera Avalon Interrupt Sink = HFE) [v] _ I - L
* Altera Avalon Interrupt Source Ve e _ o m|| Parameterization Messages
* Altera Avalon-MM Master BFM = =
* Altera Avalon-PM Monitor Tyie Path L CEECER
= Altera Avalon-MM Slave BFM [y 2 Component Instantation Warnings 1]
¢ Altera Avalon-ST Monitor @ |Please Sync All System Infos before attempting to resolve the follov
A |cpu_subsystem.cpu Y v pting
* Altera Avalon-ST Sink BFM
< il A |cou_sunsystemtag_uart ©  |Reset slave 1s not specfied. Please select the reset slave
* Anera Clock Source BFM . 1 System Connectivity Warning @ |Exception slave is not specified, Please select the excention slave
* Altera Reset Source BFM S -
<] i I o L cpu_subsystem.jtag_uart
New... |[ Edi & Add
R letsssn] || I o I I
D Component Instantiation: O Errors, 2 Warmings, System Connectivity: 0 Errors, 1 Warning ‘ [2) sync Al System Info H ¥ validate system Integrity H Generata HOL H Finish ‘

6. In the Vectors tab, set Reset vector memory and Exception vector memory
both to onchip_ram.s1 to resolve the error messages.

7. Click File O Save to save the project. There is no need to generate the RTL for
the Platform Designer system at this time. Click Move up one level of hierarchy
to return to top_level .gsys system.

Figure 15. Move Up One Hierarchy Level

Move Up One Level
I: System Conta &8 | Address Map & [nterconnect Reg = | Interface Require Detalls &5 -0
| = | l—| | \System: top_systam, cpu_subsystem
(4| Use [Mave up ane level of hierarchy] Mame Dascriptian Export
‘ ‘| [w] E mem_clk Clock Bridge
£ In_clk Clock Input mem_clk
e ————— out_clk Clock Output
3| e El mem_reset Reset Bridge
clk nck Input
=g In_reset Rasat nput mem_reset
—_ out_reset Feset Output
[¥] B cpu_clk Clock Bridge
(= In.clk Clock Input cpu_clk
e e————y out_clk Clock Cutput
] E cpu_reset Feset Bridge
clk Clock Input
(=g In_reset Feset Input cpu_reset
out_reset Faset Output
(v E cpu Mios |l Processor
clle Clock Input
custom_instruction_master Custom Instruction Mas...
data_master Avalon Memory Mappe, .
debug_mem_slave Avalon Memory Mappe. .
H debug_reset_request Fesat Output cpu_jtag_debug_reset

Platform Designer and Platform Designer (Standard) Differences

Platform Designer introduces a hierarchical isolation between system interconnect and
IP components by saving the parameters of each IP component in a . ip file under
<project folder>/ip/<Platform Designer system name> and saving of the
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system interconnect in a .qsys file under <project folder>. The RTL of each .ip
or .gsys file can be generated in isolation as it contains the full information required
to reproduce the state of the RTL. There are no unresolved dependencies between
files.

For example, Platform Designer saves the Nios II processor parameterization in
<project folder>/ip/cpu_subsystem/cpu_subsystem nios2_gen2 0.ip,
and the system interconnect in <project folder>/cpu_subsystem.qgsys.

Figure 16. File Location for Nios II Processor IP File
W Parameters &2 - e
System: cpu_subsystern  Path: cpu
HDL entity P
name: subsystem_nios2 _gend 0 (File: subsystem/fopu_subsystem_nios2 _gen _0.ip
Any changes here will be immediately written out 1o disk.

Nios Il Processor i
altera_nios2 _gen2 !'
Arithrmetic Instructions r MMLU and MPL Settings rJTAJ: Delbug rAdvanced Features |

Main | Wectors Caches and M

[~ Reset Vector

Reset vector memory: |Dnchip_ram.51 |...|

Reset wectar offset; [oxo0000000 |

Reset wactar: 0x000 10000
[* Exception Vector

Exception vector mermory |onchip_ramsl “.| T

Exception wector offset: |0}{00000020 |

Exception wector: OxO0010020
[~ Fast TLB Miss Exception Vector

Fast TLE Miss Exception wector memor | ‘ |

Fast TLE Miss Exception vector offset.

Fast TLE Miss Exception wector: OxO0000000

Platform Designer and Platform Designer (Standard) differ also differ in how they

handle IP files:

e Platform Designer requires that you include the .qsys file along with a list of . ip
files associated with that Platform Designer project. The Intel Quartus Prime Pro
Edition software manages this for you after you save your Platform Designer
project.

e The older Platform Designer (Standard) tool saves both component instantiation
and system interconnects in a .qsys file. When integrating a Platform Designer
(Standard) system to a Intel Quartus Prime project, you only need to include a
single Intel Quartus Prime IP file (.qip).
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The next step is to add an Arria 10 External Memory Interfaces component and
use presets to configure the parameters.

The Presets tab displays a list of applications consisting of different protocols and
development kits. You can choose from the list and apply a pre-defined set of
parameters to the selected IP components. The DDR4 component from the list of
Presets implements a pre-configured module. Modify the following parameters to help

meet timing for this design:

1. Type external memory in the IP Catalog search box and double-click Arria 10
External Memory Interfaces to add it to the system.

2. In the Arria 10 External Memory Interfaces parameter editor, select the Arria
10 GX FPGA Development Kit with DDR4 HILO from the Preset library and

click Apply.

Arria 10 External Memory Interfaces Pane

[~ Memory Protocol

Fratocal: |DDR=1

[ General | Memaory | Merm 10 | FRCA O | Mern Timing | Board | Contraller | O

|v|

[~ FPGA

Speed grade:

12 (Froduction) - change cewvice under "iew'->'Dewvice Fg=

[* Interface

Canfiguratian:

[ ]Instantiate two contrallers sharing a Ping Pong PHY

|Hard PHY and Hard Contraller | v|

|" Clocks

Memaory clock frequency,

PLL reference clock jitter:
Clock: rate of usar logic:

Care clocks sharing:

| | Use recommended PLL reference clock frequency

PLL reference clock frequenty: (100 0 | MHz

[ |specify additional core clocks based an existing PLL

8000 MHz

[10.0 | ps
|Quar‘ter |v|

Mo sharing |-

-

3. In the Clocks section of the General tab, change Memory clock frequency to
800MHz and the PLL reference clock frequency value to 100MHz.
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Figure 18. Memory Tab

[ General rMemnw r Mern 1/0 r FRCA IO r Mern Timing r Board r Controller r Diagnos

[* Topology
Memaory farmat: LD M -
D wyiclth:

D0 pins per DOS group:

‘E[

Mumber of DOS groups:
Murnber of clacks:

=
<

Mumber of DIMMs:

Mumber of physical ranks per DiMM: -

Mumber of chip selects per DIMM:
Row address wicdth:

Column address width:
Bank address width:

Bank group wiclth:

S500y
11nn

Data rmask

|| write DBEI

[] Read DBI

ALERT# pin placement: |I,fO Lane with DOS Group |v|
DOS group of ALERT#: |U_|T|

4. Click the Memory tab and specify the following:
¢ Change the DQ width to 32.
e Turn off Read DBI.
e Select '0' from the DQS group of ALERT# list.
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Figure 19. Diagnostics Tab

[* Memory Protocol
Frotocol: |DDR4 |.,.|

[ General | Memory | Mem IjO | FPGAIO | Mem Timing | Board | Controller | Diagnostics |
[~ Simulation Options

Calibration mocle: Skip Calibration |«

[] abstract phy for fast simulation

= Calibration Debug Options
Quartus Prime EMIF Debug ToalkitfOn=Chip Debug Port;

|Add EMIF Debug Interfac
[ ] Enable Daisy-Chaining for Quartus Prime EMIF Debug Toolkit/On-Chip Debug Port

Interface |D: ’0_|:|

Skip address/command levaling calibration

|w] Skip addressfcommand deskew calibration

[ ]5kip WREF calibration

Use Saft NIOS Processor for On-Chip Debug: Disahled —

[~ Example Design
Mumber of core clocks sharing slawes to instantiate in the example design: |—| |

| |II'.|' a separate BELO resistor for every sharing interface

[v] Enable In-System-Sources-anc-Probes

5. Click the Diagnostics tab and specify the following:
e Turn on Skip address/command leveling calibration.
e Turn on Skip address/command deskew calibration.
Click Finish.

7. Right-click the name of the top_system_emif_0 component and click Rename.
Type emif_O.

8. In the Export column, double-click the mem, oct, and status conduit interfaces

and rename them emif_0_mem, emif_0_oct, and emif_0_status,
respectively.
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Figure 20.

Export Names for emif_0 Signals

intel.

B ext_clk Clock: Bridge
if_clk Clock Input clk
out_clk Clock Qutput

B ext_reset Feset Bridge
Clk Clock Input
in_reset Feset Input reset
aut_reset Feset Qutput

Elﬂ_g cpu_subsystem [cpu_subsystem
Cru_clk Clock: Input
Cpu_jtag_debug_r... |[Feset Qutput
CRu_reset Feset Input
fmaster Awalon Memony Mapped Master
e _clk Clack Input

_ MEerm_reset Feset nput

B emif_0 Arria 10 External Memory Intert...
ctrl_armm _o Awalon Memory Mapped Slave
ermif_usr_clk Clock Cutput

Bmif_usr_reset_n

Feset Cutput

glokal_resei_n Feset Input

MEerm Conduit emif_0_mem
act Conduit emif_0_oct
pll_ref_clk Clack Input

status Condult emif_0_status

Instantiate a Memory Tester Subsystem as a Generic Component

At this stage of memory tester subsystem design, you can use Platform Designer to
assemble the whole design to verify and debug components such as the Nios II logic

resource usage and DDR4 Calibration.

You can instantiate the memory tester subsystem as a generic component (an empty

entity with only interfaces defined). When integrating a memory tester subsystem

with a processor subsystem and an EMIF controller only the interfaces of the memory
tester subsystem are significant.

Instantiation of a generic component does not prevent the completion of other parts of
the design. This feature provides a lot of flexibility in the design, and is especially
beneficial for large and team-based designs. You need only verify that, when adding
the entity implementation, the entity interfaces match the interfaces defined for the

generic component.

To instantiate a generic component:

1.
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In the IP Catalog, double-click Generic Component.
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Figure 21.

IP Catalog Generic Component
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The Component Instantiation tab contains three implementation types: IP,
HDL, and Blackbox. When you add a generic component, Blackbox is the

default.

2. Change the HDL entity name and HDL compilation library to

memory_tester_subsystem.
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Figure 22. Component Instantiation Tab for memory_tester_subsystem Generic
Component
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3. To add the component, click Finish.

Right-click the name of the top_system_generic_component_0 component
and click Rename. Type memory_tester_subsystem.

Note: When implementing a generic component with the Blackbox option, you don’t have
to provide the HDL implementation during component instantiation. Simply customize
the interfaces and signals and generate an empty HDL file. Then, connect the generic
component to other components in Platform Designer, generate interconnects, and
finally, compile the project with this empty entity. When you finish the implementation
of the generic component, simply replace the generic component with the actual
implementation to complete the design. In other words, the generic component
functions as a placeholder for the actual component you plan to use.

Platform Designer provides many features to help you add interfaces and signals for a
generic component. The following steps, 1-11, showcase how to add signals manually,
by using Mirror or Clone, and how to change parameters. In the final steps, you are
going to import a complete interface definition from an . ipxact file.
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Platform Designer provides many ways to help you add interfaces easily and

efficiently.

1. Click View O Component Instantiation.

2. Select the memory_tester_subsystem component. The instantiation
information appears in the Component Instantiation tab.

3. Click the Signals & Interfaces tab. You can add interfaces manually, Import
from an IP-XACT file, Mirror, or Clone from existing interfaces in the system.

4. Click << add interface>> and select Clock Input from the drop down list.

5. To change the name of the interface, in the Name field, type clk.

6. Click <<add signal>> and choose clk.

7. Repeat steps 4-6 to add a Reset Input interface and signal, and rename it
reset.

8. Click Apply.

Figure 23. Signal and Interface Options for memory_tester_subsystem

i~ | Component Instantiation &% - =

System: top_systermn  Path: memory_tester_ subsystem
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Assignrments: | Edit...
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< addnterares - Direction: |input
| Import... | | Clone,., || Mirrar. .. | i

5 KN Ii | | »

Apart from clock and reset, the design also requires an Avalon-MM slave
interface to communicate with the processor subsystem. It could be tedious to add
Avalon-MM slave interface manually since there are address bus, data bus, and
many other parameter settings to configure. An easier way is to use the Mirror
feature.

9. Click Mirror and choose the master interface of cpu_subsystem to add a slave
interface.
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Figure 24. Create Mirror of Interface 'master’
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10. You can resolve the errors that appear in the Instantiation Messages box by
assigning Associated Clock and Associated Reset to the clk and reset
interfaces in the parameter editor.
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11. Locate the Maximum pending read transactions box under Pipelined
Transfers and change that value to 4.

12. Click Import and choose memory_tester_subsystem bb. ipxact to add the
interfaces.

13. To complete the import step, click Apply.
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Figure 25. Results of Importing memory_tester_subsystem_ bb.ipxact

W Component Instantiation &4 =

System: top_system  Path: memory_tester_subsystem
Templates Wiew Acdvanced

Implementation Type: IP H HDL H Blackbox

Cormpilation Infa &2 =

b About Compilation Info

HOL entity narme: |mem0rv_tester_subsystem |

HDOL compilation library: |mem0ry_tester_subsystem |

Assignments: Edit. ..

Signals & Inter &2 | System Inform 2% | Block Symbol 22 | Implementatio 2 | Export &2 =

v About Signals

Mame

= clk Clock lnput s

= clk_clk [1] ol i Type: |A\falon Memory Mapped Mas
=& read_master Svalon Memony Mapped Master i

=3 read_master_address [32] address 3

=3 read_master_tnteenable [22] bweenable AT e |reset

=@ read_master_read [1] read ' H

= read_master_readdata [256] readdzra || Assignments: Edit. .

=~ read_master_readdatawvalid [1] readdaravalid i

=~ read_master_waitrequest [1] waltreques?

Nl

Marmaea: |read_master

Assoclated Clock: |c|k =

< <add signals > | [ Block Diagram
B=reset Rese! lnput ES N
- reset_reset [1] reser i read_master
< <add signal> > ©
B=clave 2valon Memons Mapped Slave i read _master
= clave_address [13] address i i read_master_address[3
= slave_burstcount [1] burstoount H H rres; read_master_|
D= slave_byieenable [4] byeenable i dd" read_master_readdata25
- slave_debugaccess [1) debugaccess i au;et: alt_: read_master_readdata
readdatavalid |-
= slave_read [1] read = Bitaerknje read_master_byteenable[3
Import... Clane,.. || Mirrar, | wajteannast b read_master_waitreg| v
H Il | ¥
Instantiation Messages &4 -2
Type Fath Message
[ 1] 1 Info Message
@ Mo errors or warnings.
| Help | | Apply || Revart |

Click the Implementation tab to create a Platform Designer template with
interface requirements setup to implement the memory tester subsystem. You can
also create an HDL template with ports defined.

14. Click Create Platform Designer System Template 0 Save to create the
memory_tester_ subsystem.qgsys file in the <project folder>.

15. Click Create HDL Template 00 Save to create the memory_tester_
subsystem.V file in the <project folder>.

The Export tab allows you to export the interfaces and requirements to an . ipxact
or a _hw._tcl file, however, this feature is not used in this project.
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Figure 26. Create Platform Designher System Template and HDL Template Options
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When wou create a Platform Designer system template, an empty Platfarm Designer system will be created for wou to use to
implement this Generic Camponent. The Platform Designer system will be setup to have Interface Reguirements which mirror
the requirements of this Generic Compaonent. In that way, when constructing the Platform Designer system, wou can know
whether what wou've created matches the interface expectations of the parent system.

It is important that the Generic Component and the template Platform Designer system's interfaces match exactly so that the
fabric and connections created by the parent system waork as expected.

Create Platform Designer System Template...

HDL Template

This will export an empty HDL entity with ports matching those of the Generic Compaonent.

Create HOL Template. ..

Related Information
Implement the Memory Tester Subsystem on page 31
Connect and Generate IP Files

You can make connections once the component instantiation is complete. Connect the
source and target components with the entries in the following table:

Table 4. Top Level Platform Designer Connections
Source Component/Signal Target Component/Signal
ext_clk/out_clk e ext_reset/clk

¢ cpu_subsystem/cpu_clk
e emif_0/pll_ref_clk

ext_reset/out_reset ¢ cpu_subsystem/cpu_reset

* cpu_subsystem/mem_reset

* memory_test_subsystem/reset
e emif_0/global_reset_n

cpu_subsystem/master * memory_test_subsystem/slave

cpu_subsystem/cpu_jtag_reset * cpu_subsystem/cpu_reset

* cpu_subsystem/mem_reset

* memory_test_subsystem/reset
e emif_0/global_reset_n

memory_test_subsystem/read_master e emif_0/ctrl_amm_0O
memory_test_subsystem/write_master e emif_0/ctrl_amm_0O
emif_0/emif_usr_clk ¢ cpu_subsystem/mem_clk

¢ memory_test_subsystem/clk

emif_0/emif_usr_reset_n ¢ cpu_subsystem/mem_reset
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Compare your completed system to the following figure:

Figure 27.

Use
vl

vl

Top Level Platform Designer System Connections

Connections Mame Description Export Clock Base End
B ext_clk Clock Bridge
q in_clk Clock Input cli experied
—— out_clk Clock Output ext_clk_ou
E ext_reset Reset Bridge
clk Clock Input ext_clk_o...
(=g | in_reset Reset Input reset [clk)
—_ | out_reset Reset Output [clk)
= DQ cpu_subsystem Cpu_subsystem
cpu_clk Clock Input ext_clk_o...
—_—T cpu_jlag_debug_reset Reset Output [cpu_clk]
cpu_reset Reset Input [cpu_clk]
| master avalon Memory Mapped M. [mem_clk]
mem_clk Clock Input emif_0_e...
mem_reset Reset Input [mem_clk]
B memory_tester_subsystem |Ceneric Compaonent
clk Clock Input emif_0_e...
read_master aalon Memory Mapped M. [clk)
reset Reset nput [clk)
slave aalon Memory Mapped S1.. [clk) 0x0000 01T
write_master Aaalon Memory Mapped M. .. [clk)
[ B emif_0 rria 10 External Memory ..
ctrl_amm_Q aalon Memory Mapped 5. emif_0_e.. 0x0000_0000 |Ox3TFF_TTTT
emif_usr_clk. Clock Output emif_0_e..
— emif_usr_reset_n Reset Qutput
global_reset_n Reset Input
= rnem Coneluit emif_0_mem
= act Coneluit emif_0_oct
fll_ref_clk Clock Input ext_clk_o...
= status Conduit emif_0_status

If there are any errors, read the error message and fix the error.

1.
2.
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Click File O Save to save the top-level system.

Click Generate [0 Generate HDL and click Generate to generate RTL for each
component, including components in the cpu_subsystem.

Close Platform Designer. New files appear in the in the Project Navigator O
Files tab in the Intel Quartus Prime project. You must add another file
memory_tester_subsystem.v. Adding this provides an empty entity for
memory_tester_subsystem so Intel Quartus Prime Pro Edition can elaborate
the hierarchy.

In the Tasks window, double-click Add/Remove Files in Project to open the
Settings dialog box.

To add an empty memory_tester_subsystem.v file, type
memory_tester_subsystem.v in the File name box.

Click Add.
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Figure 28.
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7. Compile the project by clicking Processing [0 Start Compilation. If there are
any errors, verify that all required files are present, and that you correctly name
the exported ports in the Platform Designer system.

After compilation completes successfully, check the Compilation Reports (Processing
0 Compilation Report) for Logic Resource Usage, I/0 Bank Usage, Clock tree.
You can also upload the A10.sof file generated during compilation to a board to
check the calibration status of the DDR4 RAM. In the top_level .V file,
sdram_cal_success, and sdram_cal_Tfail are connected to LED3 on the board. A
green light indicates that calibration was successful. A red light indicates that
calibration failed.

This design flow allows you to verify and debug DDR4 RAM calibration, while
maintaining the system structure, before finishing the implementation of the memory
tester subsystem.

Examples of Platform Designer Generic Components

You can instantiate components in Platform Designer using generic components.

Generic components fall into one of the three implementation types: IP, HDL, or
Blackbox. Each type is selectable by the corresponding button in the Component
Instantiation tab. All the hw.tcl based IP components found in the IP Catalog,
such as On-chip Memory and External Memory Interfaces (EMIF), belong to the IP
type. If you want to add a custom component written in RTL, you can use the HDL
type and link the source files in the Component Instantiation tab.
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Figure 29.

Example of an IP Component Instantiation

intel.
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Implement the Memory Tester Subsystem
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Next, you implement the memory tester subsystem (previously instantiated as a
generic component) using the Platform Designer template.

You typically perform this process as a member of a remote team with a need to
implement the memory tester subsystem. The remote team member receives a .qsys
file which serves as the requirement hand off for an implementation. This .qgsys file
contains the details needed for designing a block for the larger design, without access
to the top level.

To implement the memory tester subsystem you must add components from the IP
Catalog to this Platform Designer project, make connections, and export interfaces to
match what is defined for the generic component. Once those processes are complete,
replace the generic component in the top level system with this subsystem
implementation.

To implement the subsystem, complete the following steps:
1. To launch Platform Designer, click Tools O Platform Designer.
2. Browse to the memory_tester_subsystem.(qsys file and click Open.

Platform Designer opens and displays an empty project. However, it embeds the
interface requirements you defined in the generic component representation
within the top level system used as a guide to implement this subsystem.

3. To view these interfaces, click View O Interface Requirements.

The left column shows the interfaces instantiated in the current Platform Designer
(Standard) Pro system. The right column shows the requirements you define in
previous steps. Since there are no components or exported interfaces, all the
interface names are highlighted in green, denoting missing items.
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Figure 30.
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Add Clock, Reset, and Avalon-MM components

In order to resolve missing items in the Interface Requirements list, add a clock
bridge, reset bridge, and Avalon-MM pipeline bridge first:

1. 1In the IP Catalog, type clock in the search box and double-click Clock Bridge.

2. Click Finish to add the clock bridge.

3. Type reset in the search box and double-click Reset Bridge.

4. Click Finish to add the reset bridge.

5. 1In the System Components tab, right-click the name of the clock bridge and click
Rename. Type clk.

6. In the System Components tab, right-click the name of the reset bridge and click
Rename. Type reset.

7. In the Export column, double-click the entry corresponding to the clock input
for the clk component and rename it clk.

8. In the Export column, double-click the entry corresponding to the reset input
for the reset component and rename it reset.

AN 812: Platform Designer System Design Tutorial D send Feedback

32


mailto:FPGAtechdocfeedback@intel.com?subject=Feedback%20on%20AN%20812:%20Platform%20Designer%20System%20Design%20Tutorial%20(683855%202018.04.02)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

Platform Designer System Design Tutorial
683855 | 2018.04.02

intel.

9. Type pipeline in the IP Catalog search box and double-click Avalon-MM

Pipeline Bridge.

10. When the Avalon-MM Pipeline Bridge parameter editor opens, in Address , set
the Address width to 13.

11. To add the component, click Finish.

12. Right-click the name of the Avalon-MM Pipeline Bridge and click Rename. Type

mm_bridge.

Add Pre-Built Systems and Memory Test Microcore Components

The files listed in the Design Files topic contain two pre-built systems: a pattern
checker system, and a pattern generator system. These pre-built Platform Designer
systems appear in the IP Catalog in the System folder. The IP Catalog also contains a
list of available Memory Test Microcores. The source files of these custom IP cores are

located in <project folder>/memory_tester_ip. The

memory_tester_search_path. ipx file included in the project provides this path to

Platform Designer.

Figure 31. IP Catalog Memory Test Microcore and System Components
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To add these pre-built Platform Designer systems, complete the following steps:

1.

10.

11.
12.
13.
14.
15.

In the IP Catalog, expand the System folder and double-click
pattern_checker_system to add the pattern checker component.

To add the component, click Finish.

To rename the pattern checker, right-click the system in the Name column and
type pattern_checker_subsystem.

In the IP Catalog, double-click pattern_generator_system to add the prebuilt
pattern generator component.

To add the component, click Finish.

To rename the pre-built pattern generator, right-click the system in the Name
column and type pattern_generator_subsystem.

In the IP Catalog, expand the Memory Test Microcores folder, and double-click
Pattern Writer.

In the Pattern Writer parameter editor, turn on Burst Enable.
To add the component, click Finish.

To rename the pattern writer component, right-click the system in the Name
column and type pattern_writer.

In the IP Catalog, double-click Pattern Reader.

In the Pattern Reader parameter editor, turn on Burst Enable.

Click Finish to add the component.

In the IP Catalog, double-click to begin adding a RAM Test Controller.
Click Finish to add the component.

Related Information

Download and Install the Tutorial Design Files on page 5

Export Signals, Set Base Address Assignments, and Connect Memory Tester
Interface Components

To export signals, set base address assignments, and connect components, perform
the following steps:

1. To export the Avalon Memory Mapped Master interface for Pattern Writer, in
the Export column double-click the row adjacent to the Avalon Memory
Mapped Master and type write_master.

2. To export the Avalon Memory Mapped Master interface for Pattern Reader, in
the Export column, double-click the row adjacent to the Avalon Memory
Mapped Master and type read_master.

3. Make connections for the system based on the following table:
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Table 5. Memory Tester Interface Component Connections

Source Compont/Signal Target Component/Signal

clk/out_clk e reset/clk

e mm_bridge/clk

e pattern_generator_subsystem/clk
¢ pattern_checker_subsystem/clk

e pattern_writer/clock

e pattern_reader/clock

e ram_test_controller/clock

reset/out_reset e mm_bridge/reset

e pattern_generator_subsystem/reset
e pattern_checker_subsystem/reset

* pattern_writer/reset

e pattern_reader/reset

* ram_test_controller/reset

mm_bridge/m0 e pattern_generator_subsystem/slave
¢ pattern_checker_subsystem/slave
¢ ram_test_controller/csr

pattern_generator_subsystem/st_data_out e pattern_writer/st_data
pattern_reader/st_data ¢ pattern_checker_subsystem/st_data_in
ram_test_controller/read_command ¢ pattern_reader/command
ram_test_controller//write command e pattern_writer/command

4. Assign base addresses for Avalon Memory Mapped Slave interfaces:

a. In the Base column, click the value for slave signal of the
pattern_generator_subsystem component and type 0000.

b. In the Base column, click the value for slave signal of the
pattern_checker_subsystem component and type 1000.

c. In the Base column, click the value for csr signal of the
ram_test_controller component and type 800.

The following figure shows the completed system:
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Figure 32. Connections and Base Address Values for the memory_tester_sybsystem

Use Connections Marne Description Export Clock Base End
v] & ck Clock Bricge
ol in_clk Clack Input ck experted
out_clk Clock Ouiput cll_out_clk
[v] B reset Reset Bridge
L — clk Clock Input clk_out_clk
Cal in_reset Reset Input reset [clk)
——— out_reset Feset Ouiput [clk)
vl B8 mm_bridge Awalon-mMM Pipeline Bridge
ek Clock Input clk_out_clk
—— mo Avalon Memory Mapped M. [clk]
reset Feset Input [clk)
S0 Avalon Memony Mapped SI [clk)
vl B pattern_generator_subsystem |partern_genarator_systenm
clkc Clock Input clk_out_dk
reset Reset Input
slave Avalon Memory Mapped SI [clk] & 0x0000  DNOTTR
o I E—— st_cata_out Avalon Streaming Source [clk]
) B8 pattern_checker_subsystem |pattern_checker_system
clk Clock Input clk_out_clk
reset Reset nput
slave Avalon Memary Mappec Sl [clk] & 01000 ox17TT
st_dlata_in Awalon Streaming Sink [clk]
[¥] Bl pattern_writer Pattern Writer
clock Clock Input clk_out_clk
o command Avalon Streaming Sink [clock]

Al mm_data Avalon Memory Mapped M. lwrite_master [clock]
reset Reset Input [clock]
st_data Avalon Streaming Sink [clack]

[¥] B pattern_reader Pattern Reacler
clock Clock Input cli_out_clk
p——> command Avalon Streaming Sink [clack]

= i _clata Avalon Memory Mapped M. |read_master [clock]
reset Reset Input [clack]

—_—— st_data Avalon Streaming Source [clock]
v] B ram_test_controller RAM Test Controller
clock Clock Input clk_out_clk
csr Avalon Memory Mapped S| [clack] & 0x0800 0x081f
—— read_command Avalon Streaming Source [clock]
reset Reset Input [clack]
—y write_cammaned Awvalon Streaming Source [clack]

Resolve Interface Requirements and Value Mismatches

In the Interface Requirements tab you can verify that the exported interfaces meet
the interface requirements.

1. Click the Interface Requirements tab in Platform Designer.

The exported interfaces in the tutorial system appear in the Current System list.
The Interface Requirements list shows the definition of the generic component.
A green highlight indicates a missing item. A blue highlight indicates an item with
parameter mismatches.
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Figure 33.

Systerm Contents @8 | Address Map @2 | Interconnect Requirements 28 E Interface Reguirerments =8

b ooAbout Interface Reguirements

intel.

Missing Components and Value Mismatches

Current System

= clk Clock Input
= clk_clk [1] ol
= read_master Svzlon Memory Mapped Master
=T read_master_address [32] address
=1 read_master_Burstcount [2] bursiooum
=1 read_masier_lnteenable [4] bvieenable
=@ read_master_read [1] read
2= read_master_reacddata [32] readdata
- read_master_readdatavalid [1] readdaravalld
B~ read_master_waltrequest [1] wallreques!
= resel Rese! e
= resei_reset_n [1] resei_n
- write_master Svalen Memony Magped Master
=3 write_master_address [32] address
=21 wyrita_mastar_[urstcount [2] burstcoun
=T write_master_lyteenahkle [4] bvieenable
- write_master_waltreguest [1] walrequest
- write_master_write [1] wiie
=3 write_master_writedata [22] writedata

Interface Requirements

B=clk Clock lnput
== clk_clk [1] ok
= read_master Svzlon Memony Mapped Master
=T read_master_address [32] address
=1 read_rmaster_burstcount [2] burstcount
=1 read_masier_twieenable [32] bwieenzble
=@ read_master_read [1] read
== read_master_readdata [256] readdata
- read_master_readdatavalid [1] readdaravalld
- read_master_waltrequest [1] walireques!
< wadd slgnal x> >
B=resel Fesel o
== reset_reset_n [1] resein
< < add slgnals =
B=clave Avalon Memory Mapped Slave
= clawve_address [12] address
= slave_burstcaunt [1] bursteount
o= slave_byteenable [4] bvieenable
2= slave_debugaccess [1] debugaccess
=- slave_read [1] read
=0 slave_readdata [32] readdata
=@ slave_readdatavalid [1] readdatavalid
= slave_waltregueast [1] waltregquest
= slave _write [1] wrire
== slave_writedata [32] writedata
< <add signal >
=awrite_master |
=3 write_master_acddress [22]
=3 write_master_burstcount [2]
=3 write_master_byteenable [32] b
== write_master_walitreguest [1] wa, est
=0 write_master_write [1] write
=3 write_master_writedata [256] wr
)

Legend: reissing tems  differem rems

P o

| Impon Interface Recuirerments. .. |

2. View the Interface Requirements list for missing items. What appears in the
figure indicates a missing slave interface of the pipeline bridge. Fix the missing
items by exporting the appropriate signal.

3. In the System Contents tab, double-click the entry in the Export column
corresponding to the sO for the mm_bridge component and rename it to slave.

Figure 34. Export and Rename Avalon-MM Slave

Use Caonnections Marne Descrigtion Export Clock
[v] = cdk Clock Bridge
C— in_clk Clock Input dk expoited
out_clk Clock Qurput clk_out_clk
(vl E reset Reset Bridge
clk Clock Input dk_out_clk
=gl in_reset Feset nput reset [clk]
————, out_reset Reset Output [clk]
[] E mm_bridge Avalon-mMM Pipeline Bricdge
Clk Clock Inft dk_out_clk
r—< mo Aacalon Memory Mapped M [clk]
reset Reset [nput [clk]
| C= 50 Axalon Memory Mapped Sl |slave [clk]
Export Signal Name

4. Re-examine the Interface Requirements tab. The Current System list contains
the slave interface with no green highlight. Next you resolve the different item
highlighted in blue.
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Current System / Interface Requirement Value Mismatch

b About Interface Reguirements

Systern Contents 55 ‘ Address Map ‘ Interconnect Requirements &5 ‘E Interface Reduirements =8 ‘

Current System

o=clk Clock lnpur
o clk_tlk [1] 0k

- read_master 4valon Memony Mapped Masier

read_master_address [32] 2ddress

read_master_burstcount [2] burstcount

read_master_ineenable [4] bieenzble

read_master_read [1] read

read_master_readdata [32] readdatz

read_master_readdatavalld [1) readdaravalld

read_master_waltreguest [1] walvegques:

= reset Heset lnpul
B~ reset_reset_n [1] reser_n

= slave Avalon Memory Mapped Slave

slave_address [13] address

slave_burstcount [1] bursicount

slave_byteenahle [4] byvieenable

slave_debugaccess [1] debugaccess

slave_read 1) read

slave_readdata [32] readdaia

slavie_readdatavalid (1] readdaavalid

slave_waltrequest [1] waltregquest

slave_write [1] write

slave_writedata [32] wiiedata

= write_master Avalon Memory Mapped Master
= write_master_address [32] 2
=1 write_master_burstcount [2]
=3 write_master_byieenable [4] byteenable
- write_master_waitrequest [1] wai
-3 write_master_write [1] write
=1 write_master_writedata [22] w

90Radan

9044499909

Interface Requirements

o= clk Clock Ingur
= clk_clk [1] e
—aread_master 2vaion Memons Mapped Master
=0 read_master_address [32] address
=@ read_master_burstcount [2] bursicouwat
=0 read_master_byteenable [32] byvieenable
=@ read_master_read [1] read
= read_master_readdata [256] readdalia
- read_master_readdatavalid [1] readdaravald
B~ read_master_waltrequest [1] waltrequest
< <add signal> >
B resel Kesel it
- reset_reset_n [1] resel_n
< <add signal> >
= slave Avalon Memory Mapped Slave
slave_address [13] address
slave_burstcount [1] bursicount
slave_byteenable [4] Lireenable
slave_debugaccess [1] debugaccess
slave_read (1] read
slave_readdata [32] readdara
slave_readdatavalic [1] readdaravalic
slave_waitreguest (1] waitrequest
slawe_write [1] write
slave_writedata [32) writedaia

0044200000

=1 write_master_acdress [32]
=1 write_master_burstcount (2] burs!
=1 write_master_bvteenable [32] by
- write_master_waitrecuest [1] w.
a3 write_master_write [1] weite
=1 write_rnaster_writedlata [256] writedata
p I

Legend: missing items  different items

5. Click the signal name highlighted in blue to display more information in the
Parameter Differences pane. Typically, you change the Current System Value
to match the Interface Requirement Value by editing the parameters of that
component.

Figure 36. Changing Current System Value

Systern Contents ?.&| Address Map ?,&| Interconnect Requirements &5 ‘E Interface Requirements 23 ]

b About Interface Requirements

Current System > | Interface Requirements

B=clk Clock Input |
2~ clk_clk [1] ol 2~ clk_clk [1] ol

=& read_master Avalon Memory Mapped Masier = read_master 2valon Memory Mapped Master
=@ read_master_address [32] address =] =@ read_master_address [22] address

B=clk Clock Input |

read_master_burstcount [2] bursicount
read_master_byteenable (4] byteenakble

read_master_readdata [32] readdaa

read_master_burstcount [2] bursicount
read_master_byteenable [32] baeenanle

read_master_readdata [258] readdata

= =
- -
-@ read_master_read [1] read @ read_master_read [1] read
=) (=)
- read_master_readdatavalid [1] readdatavald - read_master_readdatavalid [1] readdatavald
B~ read_master_waltreguest [1] walreguest B~ read_master_waltrequest [1] walveques?
= reset fesel Inpul < <add signal> >
B~ reset_reset_n [1] reser_n B=resel Resel ot
»=slave Avalon Memory Mapped Slave — - reset_reset_n [1] resel_n —

-l el (121 elel Lol L

Import Interface Requirerments...

Legend: missing rerns  different items

Signal: read_master.read_master_readdata

Parameter Differences

Parameter Name

Current System Value
Width 32

Interface Requirement Value
256

Current Parameters

Name: [read_master_readdata ]
Signal Type: ‘ ‘ |
Width: 32

WHDL Signal Type: ‘ ‘ |

Direction ‘ ‘ |
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6. Click read_master_readdata[32] and examine the Parameter Differences
pane. In the top_system, the data width of the Avalon Memory Mapped
Master of the EMIF controller is 256. The data width of the
memory_tester_subsystem must match with a value of 256. Adapters inserted
to handle data width mismatch may become the bottle-neck of a design.

7. This exported interface comes from the Pattern Writer. To alter its width, alter the
parameters of that IP core. To change the data width of Pattern Writer, double-
click the pattern_writer component. Change the Data Width in the parameter
editor to 256.

Figure 37. Pattern Writer Settings Dialog Box

Pattern Writer .
pattern_writer Details

[* Parameters
Transfer Length Register Width! |51 | o

Data Wicth; 256 |w
Internal FIFO Depth: v|

[¥] Burst Enable

Maximum Burst Count: 2 =

[#| Enable Burst Ee-alignment

Repeat the Step 7 for the pattern_reader component.

Figure 38. Pattern Reader Settings Dialog Box

Pattern Reader .
pattern_reader Datails

[~ Parameters |
Transfar Length Register Width! |5 | «

Crata Wiclth: 256 |w
Internal FIFO Depth: v|

Burst Enahle

Maximurm Burst Count: Z =

[¥| Enable Burst Re-allanment

These parameter changes alter the width of *_byteenable signals accordingly.

8. Verify that your Interface Requirements tab contains no missing items or
mismatched items. In cases where you want to keep the current system value,
you can click the Copy button to copy items from the left table to the right.
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Figure 39. Completed Interface Requirements

System Contents &6 | Address Map 5 | Interconnect Reguirements 5 | [ Interface Requirements 5 - o

b About Interface Requirements

Current System

o= clk Clock lnput
o clk_tlk [1] o
—aread_master Avalon Memony Mapped Masier
=@ read_master_address [32] address
=3 read_master_burstcount [2] bursicount
=@ read_master_byteenable [32] bveenable
-@ read_master_read (1] read
= read_master_readdata [256] readdata
- read_master_readdatavalid [1] readdatavalid
- read_master_waltrequest [1] walvegues?
= reset Fesel Inpul
B reset_reset_n [1] reser_n
»=slave 2valon Memory Mapped Slave
= slave_address [13] address
- slave_burstcount (1] bursicoun
D= slave_byteenable [4) byieenable
- slave_debugaccess [1] debugaccess
- slave_read (1] read
=3 slave_readdata [32] readdata
=3 slave_readdatavalid (1] readdaravaid
- slave_waitrecuest [1] walt
- slave_write [1] write
D= slave_writedata [32] »
- write_master 4./ L
= write_master_address [32]
=3 write_master_burstcount [2] b
=3 write_master_byteenatle (32] b
©- write_master_waltrecuest [1] waitreq.
-3 write_master_write [1] wire
= write_master_writedata [256] wi
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Interface Requirements

= clk Clock lnpur
o clk_tlk [1] 0k
—aread_master 4valon Memony Mapped Masier
=@ read_master_address [32] adoress
= read_master_burstcount [2] bursicount
=@ read_master_byteenable [32] byvteenable
- read_master_read [1] read
= read_master_readdata [256) readdata
- read_master_readdatavalid [1] readdatavalid
- read_master_waltreguest [1] wallregues?
< <add signal> >
= reset Resel gl
D reset_reset_n [1] resel_n
< <add signal> >
»=slave Svalon Memory Mapped Slave
= slave_address [13] adaress
- slave_burstcount [1] bursicount
o= slave_byteenable (4] buteenable
- slave_debugaccess [1] debugaccess
- slave_read [1] read
=3 slave_readdata [22] /e
-3 slave_readdatavalid [1
-@ slave_waltreguest [1] wa
- slave_write [1] w
= slave_writedata [32] weir
add signal
=awrite_master 2 v
= write_master_address [32] 2
=3 write_master_burstcount (2]
= write_master_byteenable [32] )
- write_master_waitrequest [1] w
-a write_master_write [1] wr
=3 write_master_writedata [256] v
2 1l

| Import Interface Reguirements. |

This completes the editing of component parameters to validate interface
requirements.

9. Save and close the project. There is no requirement to generate HDL because we
are replacing the generic component in top_system.qgsys with the implemented
subsystem.

10. Close Platform Designer and inspect the Files tab in the Project Navigator. Files
for the memory_tester_subsystem are present in the Intel Quartus Prime Pro
Edition project.
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Figure 40. Files List for memory_tester_subsystem.v

Bo Bo o fo Be o Do Bo B B Bo B0 Bo Se Bo fo Bo Bo B0 Yo B0 B

i
i

B top_levely
¥ my_constraints.sdc

ipfecpu_subsystem/cpu_subsystem_clock_inip

cpu_subsystem.qsys

ipfcpu_subsystem/cpu_subsystem_reset_in.ip
ipfcpu_subsystem/cpu_subsystem_clock_bridge_0.ip
ipfepu_subsystem/cpu_subsystem_reset_bridge O.ip
ipfcpu_subsystem/cpu_subsystem_nios2_gen2_0O.p
ipfcpu_subsystem/cpu_subsystem_onchip_memory2_O.ip
ipfecpu_subsystem/cpu_subsystem_jtag_uart_O.ip
ipfepu_subsystem/cpu_subsystem_mm_bridge_0O.ip

top_system.gsys

ip/ftop_system/ftop_system_clock_in.ip

Ip/top_system/top_system_reset_in.p

ip/ftop_system/top_system_emif_O.ip

memaory_tester subsystemv
ipfmemory_tester_subsystem/memory_tester_subsystem_clock_bridge_0O.ip
ip/memeory_tester_subsystem/memory_tester_subsystem_reset_bridge 0.ip
ip/fmemory_tester_subsystem/memory_tester_subsystem_mm_bridge_0.ip
ipfmemory_tester_subsystem/memory_tester subsystem_pattern_writer_0.ip
Iipfmemory_tester_subsystem/memory_tester subsystem_pattern_reader_O.p
ipfmemory_tester_subsystem/memory_tester_subsystem_ram_test_controller_0.ip
memory_tester_subsystem.qsys

pattern_generator_system.qsys

. pattern_checker_system.qgsys

Replace the memory_tester_subsystem Generic Component

Next, replace the generic component with the memory_tester_subsystem
implementation:

1. Click Tools O Platform Designer to launch Platform Designer. Browse to the
top_system.gsys file and click Open.

2. Right-click the memory_tester_subsystem component and click Remove.

3. In the IP Catalog, browse to the System folder and double-click to
memory_tester_subsystem. Keep the same name and update the connections.

4. Right-click the name of the top_system_subsystem 0 and click Rename. Type
memory_tester_subsystem.

5. Verify and complete connections based on the following table:

Source Component/Signal Target Component/Signal

ext_clk/out_clk e ext_reset/clk

¢ cpu_subsystem/cpu_clk
e emif_0/pll_ref_clk

ext_reset/out_reset * cpu_subsystem/cpu_reset

* cpu_subsystem/mem_reset
* memory_tester_subsystem/reset
* emif_0/global_reset_n
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Source Component/Signal Target Component/Signal

cpu_subsystem/cpu_jtag_debug_reset ¢ cpu_subsystem/cpu_reset

e cpu_subsystem/mem_reset

¢ memory_tester_subsystem/reset
e emif_0/global_reset_n

cpu_subsystem/master ¢ memory_tester_subsystem/slave
memory_tester_subsystem/read_master e emif_0/ctrl_amm_O
memory_tester_subsystem/write_master e emif_0/ctrl_amm_0O
emif_0/emif_usr_clk ¢ cpu_subsystem/mem_clk

¢ memory_tester_subsystem/clk

emif_0/emif_usr_reset_n ¢ cpu_subsystem/mem_reset

Compare the connections to the following figure:

Figure 41. memory_tester_subsystem Implementation Connections

10.

Use Cannections Mame Description Expan Clock. Base Encl
[v] B ext_clk Clack Bridge
(=g in_clk Clock Input clk exported
— out_clk Clock Output ext_clk_ou...
[¥] B extreset Feset Bridge
clk Clock Input ext_clk_o..
(=g in_reset Feset Input reset [clk]
S E— out_reset Feset Output [clk]
¥ B 1 cpu_subsystem cpu_subsystem
cpu_clk Clock Input ext_clk_o...
——f— cpu_jtag_debug_reset Feset Output [cpu_clk]
cpu_reset Feset Input [cpu_clk]
i p— | master Analon Memory Mappe... [rmem_clk]
mem_clk Clock Input emif_0_e...
__Imerm_reset Reset Input [mem_clk]
lv] S} D,Q Memory_tester_subsystem |memary_tester_subsys.
clk Clock Input emif_0_e...
read_master Avalon Memory Mappe... [clk]
reset Feset Input [clk]
slave Avalon Memory Mappe... [clk] Ox0000 QxLTTT
write_master Avalon Memaory Mappe, [clk]
[¥] [ E emif_0 Arria 10 External Mem
ctrl_amm_0 Awalon Memory Mappe. emif_0_e Ox0000_0000 Ox3TTI_TTTT
o emif_usr_clk Clock Qutput emif_0_e
— emif_usr_reset_n Reset Output
global_reset_n Reset Input
=t rem Condult emif_0_mem
< act Concluit emif_0_oct
pll_ref_clk Clock Inpaut ext_clk_o...
= status Conduit emif_0_status

Click File O Save.

Click Generate 0 Generate HDL.

Click Generate.

Close the current Platform Designer project when generation is done.

The files in included with this design are Verilog (.V) files, but you can also use VHDL
(-vhdl) in your design if you prefer.

Synchronize IP Results

When you synchronize IP files, Platform Designer checks IP file references.

1. In the Intel Quartus Prime Pro Edition, click Files in the Project Navigator and
browse to memory_tester_subsystem.v.
2. Delete the empty entity RTL memory_tester_subsystem.v since we now have
the actual memory_tester_subsystem implementation.
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The files included in memory_tester_subsystem are not complete though. We
are missing IP components in the pattern generator system and pattern checker
system.

Open the pattern_generator_system.gsys and
pattern_checker_system.gsys in Platform Designer and save them without
generating HDL. This designates the IP components in these systems for
elaboration during compilation.

Each time you open a Platform Designer project, Platform Designer automatically
checks the IP file references and opens a dialog box if there is any mismatch. In
the following figure, IP Synchronization detects the Platform Designer system
includes these IP, but the Intel Quartus Prime Pro Edition project does not. This
dialog box informs you when you must add these files to the project..

Figure 42. IP Synchronization Dialog Box

5.

& () IP Synchronization Result <@sj-slscfold> ———— (~) (=) x)

Synchranizing P files between Qsys system and Quanus project

=1 Modified Modules | dsys system's IP file reference added to Quartus project revision (.gsf

¢ [ IFfiles added to Quartus project
[y fei_a | Module name pattern_generator_system _clk_0
D custom_pattern_generator H Qeys system IP file: fdatafjlsun/project/tt_gsys_design/Qsys_Pro_tutarial_design_Arria_10_17p0/fip/patte|
[ mrm_bridge

o Mew 1P file Sfdatafilsun/project ftt_gsys_design/Osws _Pro_tutorial_design_Arria_10_17p0/fip/pattg
[} proos_patiern_generator :

[ two_to_one_st_rmux

[l il 1*

Export Report To File 0K Cancel

Click OK and the Intel Quartus Prime Pro Edition synchronizes the file references.

Examine the Project Navigator and these new files appear:

Figure 43. Files Added through IP Synchronization

Fi- ipfpattern_generator_system/pattern_generator_system_mm_bridge.ip

ipfpattern_generator_system/pattern_generator_system_two_to_one_st_mux.ip
ip/pattern_generator_system/pattern_generator_system_clk_0.p
ipfpattern_generator_system/pattern_generator_system_prbs_pattern_generator.ip
ipfpattern_generator_system/fpattern_generator_system_custom_pattern_generator.ip

@&

S= e Bo Bm Be Bm Qo B Be 2o

Ip/pattern_checker_system/fpattern_checker_system_custom_pattern_checkerip
ipfpattern_checker_system/pattern_checker_system_clk_0.ip
ipfpattern_checker_system/pattern_checker_system_one_to_two_st_demux.ip
ipfpattern_checker_system/pattern_checker_system_mm_bridge.ip
ip/pattern_checker_system/pattern_checker_system_prbs_pattern_checker.ip

BEEE s

Click Processing U Start Compilation to compile the project. The Intel Quartus
Prime Pro Edition software may return missing file errors, for example:

"Instance “ abc|]def]ghi ” instantiates undefined entity “ xyz

This type of error is caused when an expected IP file is missing. Resolve it by
adding the xyz. ip file to the project.
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Build Software Applications and Download the Design

The final steps in this tutorial show how to download your design onto a Dev Kit

board.

Hardware setup

First, you reprogram the clock generator chip on the board.

The default clock resource in this design runs at 133.33 MHz. Program the clock to run

at 100 MHz.

1. Connect the board to the host PC with a USB cable and apply power to the board.

2. Run the ClockControl ler.exe executable that installs with the Dev Kit
package. This executable installs to <package installation folder>/
examples/board_test_system by default.

3. Click the Si5338(U26) tab.
Change the frequency setting for CLK3 to 100MHz.

Click Set.

Figure 44. Clock Controller Settings

A

Register
CLKD

CLK1
CLEZ

CLK3

Mezzages

3 Clock Controller

270.0003

644.53313

644 5313

99.99%5
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Default
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CLED

CLK1

CLEZ

CLKE3

Read
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5445313
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99 9958
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Import

Connected to the target

AN 812: Platform Designer System Design Tutorial

44

D Send Feedback


mailto:FPGAtechdocfeedback@intel.com?subject=Feedback%20on%20AN%20812:%20Platform%20Designer%20System%20Design%20Tutorial%20(683855%202018.04.02)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

Platform Designer System Design Tutorial
683855 | 2018.04.02 ®

Related Information

Hardware and Software Requirements on page 5

Run the Bash Script

Nios II EDS enables you to build board support packages (device drivers, HAL) and
applications based on the top_system.sopcinfo file, an output file of
top_system.gsys generation.

Copy top_system.sopcinfo from /top_system to /<project folder>.

2. To launch the Nios II Command Shell from Platform Designer, click Tools O
Nios II Command Shell (gcc4).

3. In the Nios II Command Shell, browse to <project folder>/software, and
run batch_script.sh.

Figure 45. Run the nios2_command_shell.sh
K () nios2 command_shell.sh =@sj-slscf0ld> — ) (=) ()

Altera Mios2 Command Shell [GCC 4]

uild

fFtua

Yhindbs

The batch_script.sh script calls commands in Nios II EDS to build a board support
package and applications. The script then configures the FPGA with the A10.sof file
that you generate during Intel Quartus Prime software compilation, runs the software
applications, and establishes a terminal connection with the board. The test software
performs test sweeps, such as Walking Ones, Walking Zeros, and PRBS, on the SDRAM
and the output values appear in the command terminal.
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Figure 46. Terminal Connection Console

The <project folder>/software folder contains a rerun.sh script. You can run
this script when you already have the Nios II board support package and applications

built, and don’t need to build them again. This script downloads only the .sof file and
runs Nios II applications.

AN 812: Platform Designer System Design Tutorial Revision History
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