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Introduction

This application note will go through the initial steps required to setup the HDL Designer
environment to include systems developed with Altera’'s SOPC Builder (part of the Quartusli
environment). The application note refers specifically to designs developed with HDL Designer
2005.3/2006.1 and Quartus 6.0.

The example and screen shots are based upon the NIOSII Cyclone Il embedded processor
design example used in Altera’s “NIOSII Hardware development tutorial”. However the
methodology is valid for all Altera families which support the NIOSII processor. The Altera tutorial
can be downloaded from their web page.

A basic working knowledge on the part of the reader is assumed for Quartusll, the SOPC Builder
and HDL Designer. Only the processes and operations specific to the SOPC Builder flow in HDL
Designer are covered. The application note also assumes that Quartusll 6.0, the SOPC Builder
and HDL Designer have been installed and correctly configured to use the required simulator and
synthesis tools. The system variable QUARTUS ROOTDIR must be correctly set to point at the
root location for Quartus.

Setting up the Altera Specific Libraries (simulation) in HDL Designer

A number of general and technology specific libraries are supplied by Altera primarily to support
simulation. This section contains a step by step description of how to map and compile these
libraries within the HDL Designer environment. The compiled libraries can be in a central location
shared by all users or specific to your project, more on this later. Additional libraries specific to the
SOPC Builder flow are also required, these are managed by the SOPC Builder plugin, again
more on this later.

Step by Step Process for setting up the simulation libraries:

In the “Tasks” tab select the “FPGA Technology Setup” task.

1. Enter the details as required for the chosen technology by:

First selecting the “FPGA vendor”, subsequent selections for “Family”, “Device”, “Package” and
“Speed grade” are context sensitive to the previous selection. The “FPGA Vendor” and “Family”
options both affect the libraries selected by the plugin for compilation. Any changes to these two

options may require the plugin to be re-run. The “Device”, “Package” and “Speed grade” do not
effect the library selection and can be changed later before synthesis.

e ... —, e —.......- |

November 2006 Designing with Altera’s NIOSII embedded processor in HDL Designer © Mentor Graphics, 1996-2006



H3 FPGA Technology Setup Q|§|E|
FPGA, Flaw

To be able ta set the technology [enabling the
OF. button] a design unit needs to be selected

FPGA Wendor: [alters =

Farnily: |cyc|one i j

Device: | epZc2l |
Package: | 256 |
Speed: | B ﬂ
FPGA Libraries

This can be uzed to compile the necessary
technalogy files for simulation

Compile/Update

| Catcel |

2. The next step is to setup the HDL Designer library mapping and compile options for simulation,
access the related setup dialog box by pressing the “Compile/Update” button.

HI3 FPGA Vendor Library Compilation

Compilation

Path ta ModelSim compiler:

#taszk_[JuestaSimPath Browse... | Y ariables... |<.

v Force/Refresh/0venarite Compiled Libranes

Language: | WHOL-33

Additional VHOL options: |

Reflects setting for default
simulator (HDL Designer
internal variable). Use variable
button to change compiler.

Additional Yenlog options: |

Library Mappingz
[ Create Library Mapping Only (Mo Cormpilation

Tick this option to create an HDL
Designer library mapping only.

[ Create Library Mapping in Shared Project

Compiled Library Ophions
Compiled Yendar Library Path:

Tick this option to create the HDL
Designer library mapping in a shared
project (shared.hdp) file.

A

D AHDSAMIOSH Aalkera_gim_libs

Run

location of compiled libraries

3. Enter the required options in the “FPGA Vendor Library Compilation” dialog box.

3.1 “Create Library Mapping Only” — Tick this option if the library has already been
compiled, in which case the plugin will create only the appropriate library mappings in the
HDL Designer project (no actual compilation). The directory containing the compiled
library must exist in the location pointed to by the “Compiled Vendor Library Path”.

== ——
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3.2 “Create Library Mapping in Shared Project” — Tick this option if you wish to create
the library mappings in the shared project file. In a team based environment or where
other users need to use the same libraries, the mappings can be shared through a
common, shared hdp file. The path to this share project file is detailed in the “Project” tab,
as shown below.

HJ Design Manager - Project my_nios2_system
Eile Edit View HDL Tasks Tools Opfions Window Help

& - %8 @ Y

Project

Deszign Explorer
" My Praject: D:AHDSAHIOSINHD S _examples'SOPC_wB0MOIS_spnthesishmy_niosZ_sypstem.hdp
ﬁ Shared Project: $HDS_TEAM_HOMEMshared hdp

N

shared project file

3.3 “Compiled Vendor Library Path” — Enter the path for the root directory of the
compiled libraries. This location will be used by the plugin to create the HDL Designer
library mappings and, if required, compile the libraries. The source data for these libraries
is automatically located by the plugin through the system variable
$QUARTUS_ROOTDIR.

4. Press “Run” to apply the options.

Typical HDL DESIGNER Library Mappings for the Altera Tutorial using Cyclone Il

These libraries are mapped as “downstream only” as they are used only for simulation.

+  Protected Libraries [ Empty ]
» Downstream Only Libraries [ 4 items ]
=) altera_mf
=5 Downstrean
E@ kodelSim D AWHDS W0 S alkera_sin_libshaltera_mf
IE QuestaSim DAHDSAMIOS I alkera_sim_libs'altera_mf
=L cyclonei
=5 Downstream
Ea ModelSim D:AHDSYMI0SHhalkera_sim_ibshcypclone
Ea QuestaSim 0 AHDSAMIOS altera_sim_libsheyclonei
= W lpm
-5 Diownstream
El*a ModelSim D:AHDSYHI0S I altera_sim_libshlpm
E@ QuestaSim D:AHDSAMIOS I alkera_sim_libzJpm
= W sgate
-5 Downstream
El*a kodelSim D AWHDS M0 S alkera_sim_libshzgate
E@ QuestaSim DAHDSAWNIOS I alkera_sim_libs'sgate

[ I ... —, . —.......
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Creating the HDL Designer Library for NIOSIl Sub-system design

The exact library structure will differ from design to design but the recommendation is that the
NIOSII embedded processor sub-system is maintained in a separate HDL Designer library. The
sub-system design is not particularly portable because of hard links generated in the source code
by the SOPC Builder (see ModelSim Simulation). However, maintaining the sub-system in a
unique library helps with design understanding and clarification. The top level and the rest of the
FPGA design can use as many different libraries as the designer requires.

If the HDL designer library for the NIOSII sun-system does not exist, the next step is to create it.
If you have not already done so, go to the HDL DESIGNER project tab and press the “New
Library” icon and follow the instructions for creating a new library. At this stage the library must be
created as a “regular” type.

Creating the NIOSII Sub-system

The NIOSII sub-system is created using Altera’s SOPC Builder software. HDL Designer has a
specific plugin for running the SOPC Builder. This plugin will also import the generated HDL code
into the designated HDL Designer library. The design can then be simulated and synthesized as
a self contained system or as part of a much larger design. The plugin will also manage the
compilation and mapping of any additional Altera supplied libraries specific to the SOPC flow.

Step by step process for creating the SOPC design:
1. Invoke the “Altera SOPC Builder” plugin.
If the task is not visible in the “Tasks” tab, use the following steps to enable it.
1.1 Inthe “Tasks” tab, click the Right Hand Mouse (RHM) Key to access the popup menu.
1.2 Select the “Supplied Tasks” option.
1.3 In the tasks selection box scroll to find the “Altera SOPC Builder” task.
1.4 Tick to enable and press OK to apply the selection.

You may need to press the F5 key in the “Tasks” tab to refresh the Ul in order to make
“Altera SOPC Builder” plugin visible.

H[} Default Tasks

Select the default tagks to create:

]

Mote: If a tazk of the zame name already exiztz it will be ovenwitten.

O 2ctel Place and Route ”
O 2hera Megswizard

Cancel

Altera SOPC Builder
O C/C+ Wiapper Generatar Help
O Concatenate HOL
O Design Compiler

O Design Compiler Flow

i

M1 Desion Comoiler Ireeoke

2. Enter the required options in the “Altera SOPC Builder” plugin dialog box.

e ... —, e —.......- |
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Hl} Altera SOPC Builder

Fath to Altera installation

|$0USATUS_RODTOIR B

Create in Librany:
" Use Default Librany:

&+ Specify Librany: nios2_system_lib | Mew...

Chooze Language:

“ YHDL [0 HDS\NIDSINsope, sim_ libs Browse...

" Werilog
Project

Directary to uge for thiz project

Foat Directony for the alkera_vhdl_support ar alkera librany

|D:.-’HDSHNIDSII!niDﬂ_prDi_vEEI Browse...

Mame of thiz system

[y

[ Import for Q1S anly

nios2_system

(] Cancel

2.2 “Create in Library” — Select either the “Use Default Library” or “Specify Library” option
The “Specify Library” option is preferred. Using the default library can cause problems later.
For example if the default library is change by another activity and this plugin is run again,
the design may be imported into the wrong library if the default option is left unchanged.

2.3 “Root Directory for the altera_vhdl_support or altera library” — These libraries are
supplied by Altera and referenced by the NIOSII design. The path specifies the root
directory for the compiled Modelsim directory. This can be the same directory as specified
for the general and technology libraries or an entirely different location. The example uses
a different directory simply to identify that the library is compiled by a different task. The
source data for either library is automatically located by the plugin through the system
variable $QUARTUS_ROOTDIR. Typically the design will only require one of these
libraries. See the example below of the HDL Designer library mapping created by the

plugin.

The library is created as a regular library as it may need to be included in the files used for

synthesis.

~ Hegular Libranes [ 12 items ]

e [Eﬂ alkera

IE HOL  D:AHDSAHIOSH sope_sim_libshalkerashdl
E@ HOS  DeSHDSSMIOSH S sope_sim_libs'alterashdz
+-[_7 Downztream

2.4 “Name of this system” — This is used to define the top level name of the NIOSII sub-

system.

e ... —, e —.......- |
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2.5 “Import for QIS only” — The NIOSII system will almost certainly contain encrypted
cores. These are not synthesizable by Precision. A warning is issued if the import process
detects an encrypted core. Ticking this option suppresses the warning message. This

option does not affect simulation.

3. Press “OK” to invoke the SOPC Builder.

4. Create the NIOSII system in the SOPC Builder.

Add components to the NIOSII system as required, the view below shows Altera’s tutorial
example. Please refer to the Altera documentation for details of the NIOSII system specifications

and a full description of how to add and configure components.

1™ Altera SOPC Builder - my_niosZ_system

File Module System View Tools Help

Board Settings | Nios I More "cpu_0" Settings | System Generation

3 Attera SOPC Buider A :
_-i Create Mewe Componert.. E Clock
valon Components Board: | Nios Development, Board, Cyclone (EP1C20) b ek |External

Target
Source

@ Nios || Processor - Aft = ) [k 2 |

+-Bridges
‘Communication

DSP
Display
EP1C20 Hios Developn

Ethernet

Interfaces and Periph
[+-Legacy Components
Math Coprocessors
Memory
Microcontrollers
[#-Microtronix

Other
} CotnpactFlash Int
O,

Interval timer
hdailba o

-.‘.. >
&l fwailzkla Camnanan +o

=
g

REEEE

Module Matne
Eecpu_

sysid

Description

Mios Il Processor - Altera Corporation

EP1510 Hios Developm instruction_master haster port
EP1540 Hios Developm cata_master Master port
EP20K200E Hios Develc Itag_debug_tnodule Slave port

EP2C35 Hios Developrn onchip_memory_0 On-Chip Metnory (RAM or ROM)
EP2560 DSP Board Stra jtag_uvart_0 WTAG UART
EP2560 Hios Developm sys_clk_timer Interval timer

System 1D Peripheral

PIC (Paraliel 110

4 Move Lp I

[ » Move Down

MHz Pipeline |
500 o |
[ M |
Input Clock Baze Endl IR2 l
clk

clk
clk
clk
clk
clk

0x00008000 0x0000CFFF
0x00000800 (0x00000507|[16 |
0x0000083F [ 1
0200000808 0x0000030F
0200000810  0x00000E1F|

|
I RGO IR 31
0x000007FF)

\[7) Done checking for updates.

Exit

i cpu_0 was generated as a time-limited OpenCore Plus madule and will bime-out unless compiled in Quartus IT with & valid license.
cpu_0: The reset address paints to volatile memory, Execution of undefined code may occur upon reset,

[ Mext = ]

I Generate ]

5. If you experience warnings in the transcript window in regard to missing objects. It may be
necessary to add the NIOSII kit to the library search path in the SOPC Builder setup.

This is located under the menu “File >> SOPC Builder Setup”.
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1% SOPC Builder Setup 3

Help and Documentation

Access materials |8l , or Locally when not available.

Wieb Browser
Application Path (Leave blank for system default)

| L

[[] Use Prasy Hast | | | |

HOL Sirmulakar

|M0del5im by ModelTech, Inc. w | Application Path:

|d:,l’mgc,l’questasim_ﬁle,l’winSZ |[ ]

Componenk/Kit Library Search Path

C:faltera/kits/nios2_e0

path to root directory of NIOSII kit

A

6. When you have finished adding components to the system, go to the “system generation” tab.
Select the generation options as required. The default is to generate the source code and files for
synthesis and simulation. The simulation option will create any hex or dat files that maybe need to
support simulation. Typically these are placed in the SOPC project sub-directory
<design_name>_sim. The HDL code will have hard coded paths referencing these files.

Generate will also create .hex files for the on-chip memory. These are placed in the NIOSII
project root directory and typically have a relative path in the HDL source code. More on both
these files later.

I® Altera SOPC Builder - my_nios2_system

File Module Swstem View Tools Help

Syskem Contents | Board Settings | Mios II More "cpu_0" Settings

: NIOSII kits
Options < search path

| I Run tios 111D

HOL, Generate system module logic in ¥HOL,

Simulation. Create simulator project Files,

7. Press the “Generate” button.
8. Wait for the generation to complete, then exit the SOPC Builder by selecting “File >> Exit”
The SOPC Builder plugin will automatically import the design and any associated encrypted cores

(for synthesis) into the specified HDL Designer library. See below the HDL Designer Ul
representing a typical design.

== ——
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Hy Design Manager - Project nios2_system
File Edit Wiew HDL Taske Tools Options Window Help

9 ninsZ_syatem_lib

£ Design Fil a@lhe_cpu_ cpu_0_jtag_debug_madule  cpu_0_jk
+ 4 Design Files

= I 0000 oper_add nid000
= w nosl s stem iy . @ the_cpu_0_te... cpu_0_test_bench cpu 0 te i
+ S@ Eolilln oource: F!Ie 4e3kh E the_cpu 0 data .. cpu_0_data_master_arbitrator cpu_0_d.
* S@ opu0_jtag debug ... Source File 14KB E the_cpu 0 instrue... cpu_0_instruction_master_ar... cpu_0_in
i S@ opu_0_jtag debug ... Source File 17KB E the_cpu 0 jtag d.. cpu 0 jtag debug module ... cpu 0 jk
-5 2] cpu_ll_test_bench.v. Source File 0KB - &) e jag vt ) feguat 0 itaq_uan
i S@ |lag_lfa|t_l] vhid Souce F!IE kD = aE}| the_jtag_uar_... jtan_uart_0_scfifo_r jtag_uart,
e @ IEELD_ID il Silice F!IE EB = a|=>| the_jtag_... jtag_uart_0_sim_scfifo_r jtag_uart,
+-5 @ my_nfusZ_syslem.vhd Souce F!lE BEKE a@ hni rag, At o, riodkds Fan Ut
* S@ M) nos2 syslent ) Sl F!IE 14EKR [=] aE}| the_jtag_uart_... jtag_uart_0_scfifo_w |tag_uart,
Explore o -s@ nios2_spstem.vhd  Source File 144KB 2 & the,_jlag_.. tan_ustt_0_sim_scifo_w itag_uat
T 3 2 T - s 5 ¢ | _U_sim_schifo_t ) = |z
Viewpoints |10 | rios2_system b | | auatusnis [T

B-BEE L eRx o U EANSH DL % 2 RE-U-Y-B-V-5
Main Ds_s\gn Explorer [ Using wiewpoint : Default Yiewpoint | - o ) R RIE]| S\de Data ) )
Design Unit Type Language Design Hierarchy Design Unit Name Mame hiog2_system_lib - my_niosZ_system. vhd
HOL # -] tag_uart_0_avalon_jtag... Component vHoL & B Sl n my_nios2_system my_nios?2 4| | ¥ Design Dala
%41 frag_uart_0_chom_module Component WHDL I my_ios2_syslem my_nios2_system my_nigs? = Simulation
New | Add + m jtag_uat_0 log_module  Component WHDL Z| euopa my_nios2_system my_nios2 (] Downshizam
# ;Eﬂ jtag_uart_0_scfifo_r Component WHDL E my_nios2_system_... my_nios2_system_reset_clk_... my_nios2 -4 Syrthesis
f ol itaq_uart_0_scfifo_w Camponent WHDL =] the_cpu_0 cpu_ll cpu_ R ("] Constraints
@ + :E jtag_uart_0_sim_scfifo 1 Component WHDL T niiol oper_add noidl: op @ cpu_0.vhd
o # E jtag_uart_0_sim_scfifo_w  Component WHDL T nlidi0 oper_add nlidio : ¢ ﬂ encryptedList.ipt
4 # ;ﬂ led_pio Caomponent YHDL T nl0000i oper_add [allu]u @ my_scriph kel
¥ # 1 _arbitratar Component YHDL T nioil oper_add il op D@ synth_view. vhd
= stem| Component WHOL T ninoo; oper_add nil00;: « User Data
Jm - ] my_nios?_system Entity YHOL I3 ni00i altsyncram ni000i
Simulate ba@ euIopa Architecture WHDL Lt w000l oper_add ni000!: ¢
'—‘ - Jf] my_nios2_system_reset_... Component WHDL {0 nin000 opei_add 0000
o + :ﬂ onchip_memory_0 Component WHDL I nllionl altspncram nltiol: ¢
g—. + E onchip_memory_0_s1_ar... Component WHDL I nli00no altspncram nitidno :
f ¥ ;E sps_clk_timer Compaonent WHDL o L nllidi oper_add nitili: of
Sy J < o | = T rilii alteyncram lidii: a & |
= = T nitidil altsyncram lioil: a
u o Fl‘asl? e Lre e . il altsyncram R
'-.\—\"J & (’.;1 Dm:lfmen‘laliun & Visualiz 7 i speiiacd s 1
Dc\vf:m]-:e& D T Tk rilli oper_add nillli: ope = W niosZ_system_lib
" 1 ni100 oper_add 1100 : -2 my_rios2_system_europa
= (3 Visualization = aE}| nlititi cpu_0_jtag_debug_module_... cpu_0_jt:

|SSpEidisifenEEi| | 1= moa ans|[pEd uauRET] |

»

The view above shows the cyclone Il tutorial example. The top level component
“My_nios2_system” has been selected in the Design Explorer Ul with the show hierarchy option
expanded to reveal the full hierarchy. The Design Hierarchy column has highlighted in red some
apparently missing components. These are logic functions defined in the downstream “sgate”
simulation library. The Design Hierarchy view does not currently display downstream libraries.
The “Side Data” browser shows the files that have been imported to support synthesis. An
expanded view is shown below.

The folder containing the files appertaining to synthesis is shown below. All the encrypted files
are listed in the file, encryptedList.rpt. The synth_view.vhd is created by the SOPC plugin and
contains the completed NIOSII sub-system design. This file is used by the synthesis plugins,
Precision and QIS. The cpu_0.vhd is the encrypted cpu core (only readable by QIS).

A BT KR

Side Data ER

nioz2_system_lib - my_nios2_zpstem.vhd

» Design Data
=423 Simulation
+-_ ] Downstream
—| i Synthesiz
+--[_ ] Congtraints
..... @ cpu_Q.vhd
----- @ enciyptedList.rpt
= [2] synth_view.vhd
Uszer Data

alqsl;j_"msmcug -:||15"pnd u:lum;‘|| |
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ModelSim/QuestaSim Simulation

The SOPC Builder can create a simple testbench for the NIOSII sub-system. The testbench is
created when the “Simulation - Create simulator project files” option is enabled (default) in the
“SOPC Builder”. The testbench provides an initial reset function along with a free running clock.
This very simple testbench can be used to help verify the NIOSII system integrity before merging
it with the rest of the design.

Depending upon the exact NIOSII sub-system configuration there are a number of hex and dat
files that the simulator may need to access. Access to these files generally relies on hard-coded
paths specified in the source code. Providing the SOPC project is not moved the paths will
remain valid.

However you should be aware that the hex and dat files imported to the simulation/sidedata area
are copies not the originals used by simulation. The next release of the SOPC builder plugin will
import these files using the reference mechanism to point at the original source files. If viewing
the originals with HDL Designer is an important factor, the originals can be re-imported manually
as a group in HDL Designer 2006.1 or individually in 2005.3.

Step by step process to compile the design for simulation:

1. Select either the testbench (if required) or the SOPC sub-system component in the Design
Explorer view.

2. Press the main “Simulation” icon.

The simulation task will automatically create a downstream library mapping for Modelsim and
compile the complete design. If it does not compile the complete design, check the hierarchy
option on the “Compilation” icon. It should be set to compile through components. You can check
which option is active simply by placing the mouse cursor over the icon. The option can be
change by selecting the icon and pressing the LHM button.

L BED Rt g e 1
] B ;D onchip_memaory_0 WHD
'_.'-l ----- &3 anchin meman 1 WHD
Flow - Through Components WHD

5 Generate and runs the entire Precision Synthesis flow
WHD

Generate

= Precision Synthesis WHD
M5 1 F o] SvE_ck_tmer_z1_aroirator YHD

Adding the NIOSII Sub-system to the rest of the design

There are several ways the NIOSII system can be incorporated into the rest of your FPGA
design. The recommended method is to create an overall top level structural view and instantiate
the top level of the NIOSII sub-system in this view. The top component can have more than one
level of hierarchy and can be described using any of the editors that support structure - text,
Block Diagram or IBD. It is also recommended that the top level component is created in a
different library to that of the NIOSII system. This will help with design re-use.

e ... —, e —.......- |
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Synthesizing the complete design with QIS

The plugin for the Quartus Integrated Synthesis (QIS) can be setup to either run synthesis directly
or create a batch file for running synthesis at a later date.

Step by step description of using QIS to synthesise the complete design:
1. Select the top level component for the overall design.

2. The “Device”, “Package” and “Speed grade” are all taken from the settings defined in the
“FPGA Technology Setup” task. Before invoking the Quartusll Synthesis task, run the “FPGA
Technology Setup” task again to check the options are correctly set. Do not press the
“Compile/Update” button unless you have changed either the “FPGA Vendor” or “Family” settings
as this may cause the libraries to be re-compiled un-necessarily.

Hg FPGA Technology Setup [= J[C1|(X]

FPGA Flow
FPGA Wendor, [altera i
Family: [cyclonei |
Device: [ep2c20 R
Package:  [286c =l Warning: You do not need to recompile
Speed G = these libraries unless the “FPGA Vendor”
et b or “Family” options have changed
This can be uzed ta compile the necessam

technology files for simulation

Compile/Update
QK Cancel

3. Run the “Quartusll Synthesis” (QIS) plugin. This can be done directly by pressing the main
“Synthesis” icon or by selecting the appropriate task in the “Tasks” tab.

If you want to use the main “Synthesis” icon, QIS must be set as the default synthesis tool.

3.1 This can be done by using the “Setup assistant” which can be activated through the
“Help >> Setup Assistant” option on the main toolbar.

The figure below shows the option in the “Quartus Synthesis” plugin to create only the batch file.

HQ FPGA Synthesis Setup = |[0][X]
Target Technology

Dezign Frequency
Family: cyclone ii
Device: epZc2l 100 tMHz
Package: [256c

Speed: B Advanced
Syntheziz Run Mode

[ Launch Synthesis
[v Produce Script File For Batch Run

Ok Cancel

[ I ... —, . —.......
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The synthesis plugin for QIS automatically creates a Quartus script for creating a project and
running synthesis. The script lists all the required HDL files including the encrypted cores,
packages and MIF files. See Appendix A for an example of this file.

The results of the QIS synthesis can be viewed in the “Downstream” browser under the
“QuartusQIS” tab after QIS has completed.

< >
Downstream 2| 4]
Quartuz01S
= W fpoa_ex A~
] top
=i top_struct

~Hed cpu_0_ic_tag_ram hex
@ cpu_[ic_tag_ram.mif
@ cpu_0_ociram_default_contents hes
@ cpu_0_ociram_default_contents. mif
-Hed cpu_0_if_ram_a hex
-] cpu_0_if_ram_a.mif
@ cpu_0rf_ram_b.hex
= l@ cpu_ 0 rf_ram_b.mif
s D db
@ invokertel
P“; map.args

@ top.map. rpk
@ top. AR, SUMmany

@ tap. qpf

o e sk

[ 1 Quartus0IS J

Synthesizing the complete design with Precision

The NIOSII core is supplied by Altera as an encrypted core and as such can not be synthesized
by Precision. However it is possible to synthesize the rest of the design in Precision and merge
the results with the encrypted core in Quartus.

Step by step description of the synthesis process using Precision:

1. In the Design Explorer view select the top level component of the overall design.

2. Press the main “Synthesis” icon (assumes Precision is set as the default synthesis tool).
Alternatively go to the “Tasks” tab and run the “Precision Flow” task.

3. The design environment within Precision must be manipulated to exclude the NIOSII sub-
system before running synthesis. Ensure both compile and synthesis options are both deselected
on the “Precision Synthesis Settings” setup box as shown below.

4. Select the required options for “Technology” (family), “Device” and “Speed Grade”, complete
the other options as required.

5. Press “OK” to start Precision.

e ... —, e —.......- |
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Y3 Precision Synthesis Settings

General  Setup | User Scrpt |

Output Formats

v EDIF [~ WHDL

Fun Options

[ Compile

[ Synthesize

[ RunIntegrated Flace and Route
i+ i

™ Ovenarite implementation folder

Setup
Technology: Device:
Actel | |EFzcaorasec =]
SHrltera
—ACER 1K Speed Grade:
—APEX 20K 5 -
—APEX 20KC | =
—aFPEX 20KE [Dresign Frequency:
—APEX I tHz
—Cyclone
—Exzalibur-4R [v &dd |0 Pads
—FLEx 10K
—FLEx 10KA ™ Use safe FSM
—FLEx 10KE
—FLEx 10KE [~ Retiming
—FLE> EK.
—FLEx 8k
o j [ Frontend 2004

I~ Verilog

™ Produce Script File For Batch Run
¥ Launch Synthesiz

Defaults

ok Cancel |

6. The easiest way to “black box” the cpu core within Precision is to exclude the whole NIOSII
sub-system. This also removes the requirement to define any additional Altera libraries that are
specific to the NIOSII sub-system. In the Precision input file list, select the file synth_view.vhd and

use the RHM button to select the properties option. See the example below.

7. In the “Input files Properties” pop-up box, tick the “Exclude file from Compile Phase” option.

8. Press “OK”.
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&4 top_struct - Mentor Graphics Precision RTL Synthesis - [Design Center]
5 File View Tools Window Help

IEE1=E

Input File Properties

EEERHEEE
=
Editor [] 1!
Project Project Files
----- (23 Impl top_struct_impl_1
----- (2 Impl top_struct_impl_4 | ‘work Cibrary: |rins2_system_lib
----- (2 Impl top_struct_impl_1 .
Include File

Mew Project [ [N I I (2 Impl top_struct_impl_3 Search Path: m [~ &dd Before
----- (221 1mpl top_struct_impl_8 '

[:.% ----- (3 Impl top_struct_impl_1
o (23 Impl top_struct_impl_6

Open Project — J A 10 B (2 Tmpl top_struct_impl_2
----- (2 Impl top_struct_impl_9
----- 23 Impl top_sh'uct_impl_l[l ak. Cancel
----- (23 Impl top_struct_impl_7

[=-Z3 Impl top_struct_impl_15 (unsaved)

=3 Input Files

----- @ ALTERA_EUROPA_SUPPORT_LIB.VHC _
----- synth_view jas —

,,,,, @ contral_op Open ﬁl?: ‘synth_view.
..... @ cpu_interfa Remove File DEL
""" ¥ cock_divid Move File to Top
Copy Implementation [ NN TR IS S % :i?{efg—dc Move File to Bottom
..... d
----- @ status_regi

----- @ serial_intertate_ri.
R | [ @ uart_top_rtl.vhd
Activate Implementation [l N N R A wil] top_struct.vhd =
Elﬂ Constraint Files

E my_nios2_system,sdc

ﬂ TDD.SdC

..... 77 2rrint Eilae

< I | [®

5 Transcript EDesignCenterl

Ready [ [Input Directory: ... \ps\top_struct} [ 2|

Design

9. Still within the Precision Ul, Go to the “Design” tab.

10. Set any other options that may be required by pressing the “Design Setup” icon.
11. Run “Compile” (press icon).

12. Run “Synthesis” (press icon).

13. After the synthesis has completed, Exit Precision through the menu: File >> Exit.
14. Select the “save and Exit” option.

15. Return to HDL Designer.
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Running Quartus Place and Route

1. Ensure the top-level design object is still selected in the Design Explorer Ul.

2. In the “Tasks” tab run the “Quartus Place and Route” plugin.

3. Any previous synthesis results should be detected by the Plugin

However, you do need to ensure that the synthesis options of the “Quartus Integrated Place and

Route” setup match the actual tool used. The options are either QIS or Other (i.e. Precision).

If this is the first time Place and Route has been run, make sure you select the interactive mode
as you will need to add some additional files to the Quartus Project.

H3 Quartus Integrated Place & Route Q|E|E|

Synthesiz Source

~

¥ [Other tools Spnthesis results...

pztop_structtop_stuct_impl_3/top.edf

Kl 2

Caongtraints File

| Browsze...

Place & Route Bun Mode

-
-

[v Launch Quartus [ Interactive

Qk | Cancel

4. After Quartus has invoked, select the menu: Project >> Add/remove files in Project”.

Add both the synth_view.vhd and cpu_0.vhd files to the Quartus project setup as shown below
Use the “Up” and “Down” options to ensure the correct order of files, also shown below.

Both these files can be found in the “sidedata” area for the NIOSII sub-system, typically:

../hds/.hdilsidedata/my_nios2_system.vhd.info/synthesis/synth_view.vhd
../hds/.hdIsidedata/my_nios2_system.vhd.info/synthesis/cpu_0.vhd

[ I ... —, . —.......
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Settings - top @

Categon:
: General
: Files
i User Libraries [Current Prajgct) Select the design files wou want ta include in the project. Clhick Add All to add all design files in the
L Device project directory ta the project.
+ Timing dnalysiz Settings -
[+ EDA Tool Settings ; _
T i File name: e
+ Compilation Process Settings
',45-:--.-’-‘-.na|5lsis t Synthesiz Settings . Add Al
- Fitter Settings yhthesiz/my_nios2_system_lib/ps/top_struct/top struct_impl_3/top. edf :
o Agzembler Synthesiz/zynth_view. vhd Hemaove

Dezign Aesistant Synthesiz/cpu_0 vhd
SignalT ap Il Logic Analyzer
Logic Analyzer Interface -
SignalProbe Settings =T

[+ Simulator 5 ettings T

4 PowerFlay Power dinalvzer Settings vt

ak | Cancel

4a. Alternatively if you are creating your own Quartus Project, run the Project Wizard to create a
new project which includes both the EDIF file from Precision and the NOSII system generated by
the SOPC Builder.

The example below shows the Quartus “New Project Wizard”, setup to include the top level EDIF
file, the synth_view.vhd file which is the complete NIOSII sub-system (excluding the cpu core)
and the NIOSII cpu encrypted core, cpu_0.vhd. You will recall the synth_view.vhd file was
generated by HDL Designers’ SOPC Builder plugin.
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New Project Wizard: Add Files [page 2 of 5]

Select the degign files you want to include in the project. Click Add All to add all design files in the
project directony to the project. Mote: you can always add design files to the project later.
File name: | |
Type Add Al
op_struct_impl_15/top. edf EDIF File
op_struct_impl_15/syunth_wview. vhd YHOL File RBemove
dlzidedata/my_nios?_systemn. vhd. info/Synthesiz/cpu_0.vhd WHOL File
Properties
Do
< *
Specify the path names of any non-default libraries. Uszer Libraries. . |
< Back Mead = | Finish | Cancel

3. Set any other design specific options in the Quartus project.

4, Select the top level component in the “Project Navigator” Ul and compile the design. This can
be started through the “Processing >> Start Compilation” menu.

5. After Quartus has completed the Place and Route process, exit and return to HDL Designer.

6. The results of Place and Route can be view in the “QuartusQIS” downstream folder within the
“Sub Browser” tab.

[ I ... —, . —.......
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Appendix A — Typical QIS synthesis script

package require ::quartus::project
set need_to_close_project 0
set make_assignments 1
# Check that the right project is open
if {[is_project_open]} {
if {[string compare $quartus(project) "top"T} {
puts "Project top is not open”
set make_assignments O

}
}else {
# Only open if not already open
if {[project_exists top]} {
project_open -revision top top
}else {
project_new -revision top top
set need_to_close_project 1
}

# Make assignments
if {$make_assignments} {
set_global_assignment -name VHDL_FILE "D:/HDL

DESIGNER/NIOSII/sopc_sim_libs/altera/hdl/ALTERA_EUROPA_SUPPORT_LIB.VHD"

set_global_assignment -name VHDL_FILE "D:/HDL DESIGNER/NIOSII/HDL
DESIGNER_examples/SOPC_v60/Precision_synthesis/nios2_system_lib/HDL
Designer/.hdlIsidedata/my_nios2_system.vhd.info/Synthesis/synth_view.vhd"
set_global_assignment -name VHDL_FILE "D:/HDL DESIGNER/NIOSII/HDL
DESIGNER_examples/SOPC_v60/Precision_synthesis/nios2_system_lib/HDL
Designer/.hdlIsidedata/my_nios2_system.vhd.info/Synthesis/cpu_0.vhd"
set_global_assignment -name VHDL_FILE "D:/HDL DESIGNER/NIOSII/HDL
DESIGNER_examples/SOPC_v60/Precision_synthesis/fpga_ex/hdl/top_struct.vhd"
set_global_assignment -name MIF_FILE "cpu_0_ic_tag_ram.mif"
set_global_assignment -name MIF_FILE "cpu_0_ociram_default_contents.mif"
set_global_assignment -name MIF_FILE "cpu_0_rf_ram_a.mif"
set_global_assignment -name MIF_FILE "cpu_0_rf_ram_b.mif"
set_global_assignment -name HEX_FILE "cpu_0_ic_tag_ram.hex"
set_global_assignment -name HEX_FILE "cpu_0_ociram_default_contents.hex"
set_global_assignment -name HEX_FILE "cpu_0_rf_ram_a.hex"
set_global_assignment -name HEX_FILE "cpu_0_rf_ram_b.hex"
set_global_assignment -name COMPILER_SETTINGS top
set_global_assignment -name SIMULATOR_SETTINGS top
set_global_assignment -name SOFTWARE_SETTINGS top
set_global_assignment -name FMAX_REQUIREMENT 100MHz
set_global_assignment -name FAMILY "cyclone ii"

set_global_assignment -name TOP_LEVEL_ENTITY top
set_global_assignment -name DEVICE ep2c¢20f256¢6

set_global_assignment -name USE_COMPILER_SETTINGS top

# Commit assignments
export_assignments

# Close project

if {$need_to_close_project} {
project_close

}

e ... —, e —.......- |
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