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Reference Design Instructions.
QUARTUSII 51/NIOSII 5.1 and Later

Be sure to check the Alterawebsite for Quartus || and NIOS |1 IDE software
updates. You must install QIl SP2 (Service Pack 2) and NIOS I 5.1 service Pack 1

Place the reference design CD (labeled SOCkit Evaluation Board) in your computers CD ROM Drive.

Use the Explore function to view the contents of the CD.

Copy the sockit51sp2.gar file to your target working directory

Launch the Quartus 11 software.

On the top menu bar click the Project pulldown and select Restore Archived Project.

Navigate to the sockit51sp2.qgar and select it.

The De-Archive procedure will rename the project directory with a“restored” suffix. In order to maintain

the original directory tree, rename this folder as sockit51sp2.

The SOCKkit Nios 1 project should now be available.

From the CD, copy the Software directory to the working directory.

The Software directory contains three directories: Nios || Device drivers, SOCkit_NII, and workspace.

The only directory you will be using is the SOCkit_NII. You can select the included workspace from the

IDE, however, thisis not necessary.

Lauch the NIOSII IDE. Take al of the default settings if prompted.

Navigate to the FILE >> Import >> Existing AlteraNios |1 project. Now browse to the directory

containing the software directory you copied from the CD. Now push down one more level to the

SOCKkit_NII directory and left click (i.e. select the SOCkit_NII directory.

0 SOCkit_NII should now appear in the left window under the C/C++ Projects window

Now that the design has been imported, a system library will need to be created.

o Navigatetothe FILE >> New >> Project, then under the Altera Nios |1 folder, select system Library. You
will now be prompted for a name and target system hardware. Using the browse button, navigate to the
dearchived design and select the nios.ptf file.

0 A new system library will now be created

o Beforeyou can build, highlight the SOCkit_NII design in the IDE, click the right mouse button and select
properties. Under the Associated system library tab, select the newly created system library.

0 Open the associated system library, and select the system library properties.

Make sure you configure the system library like Figure 1 shown below

o0 Now under Tools select the QI programmer. Select JTAG as the programming method and select the .sof

file from the newly dearchived FPGA design. Select the program box and push the run button.
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The New FLASH Programmer requires that you download the .sof file from the FPGA design
prior to running the FLASH programmer. If the .sof fileisnot downloaded prior to
programming, the FLASH programmer will fail to complete.

0 Once programmed, launch the flash programmer also located under the Tools directory.
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0 Thefirst time the flash programmer is launched, you will need to create a new configuration. This can be

achieved by setting your configuration to the one shown in Figure 2.
0 Besureto select the appropriate JTAG programming interface and hit the program button.
0 YOU HAVE NOW FLASHED the SOCKkit board.
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Figure 2

More Questions? Use the Dallas L ogic Forumslocated at http://www.dallasl ogic.com/forum/default.asp

Reference Design I nstructions.

The foll owi ng pages provide a brief overview of the new tool set, as well as,
provi di ng some gui dance using the SOCkit reference design.

The first area to focus on is the new IDE, the file set that is provided was
designed for use with Altera’s IDE. The following will begin with the basics
and then progress to cover sonme of the new tools.

Overvi ew
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1)

2)

3)

VWhen HDL( VHDL or VERILOG is synthesized using the Quartus Il tools,
the tools will provide a .SOF file and a .POF file. A .pof file can be
used to programa promwhile a .sof file can be used with the JTAG t ool
to programthe FPGA directly. .SOF are typically used in a | ab debug
envi ronnent, but when power is turned off the load is lost. Wth a . pof
file the FPGA |load is burned into a flash device( in the SOCkit case a
EPCS4( ASM serial flash))This load is transferred to the FPGA at
power - up. FPGACs are SRAM based devices, so an external nenory device
nust be used to hold the configuration.

Nios - Nios is a soft microcontroller that becones part of the designs
HDL. U timately once the design is synthesized, The NICS or NICSII is

i ncorporated into the .SOF or .POF file. That said in order for NIGS or
NIOSIl to operate the controller needs software.

Software - Usually a controllers software |oad consists of a boot

| oader and a program | oad. The bootloader is usually a small piece of
code that either copies the design fromflash to RAM for execution or
directs the controller to the appropriate |location for execution. In
the case of SOCkit the bootl|l oader copies the software | oad fromthe
EPCS4 device to RAM and then executes the code.

Tool s:

1)

2)

NIOS and NIGS || are not conpatible, even the instruction set is
different. NIOS with the SDK was a rmuch sinpler environment. | know
Altera says that the SDK can still be used with NNGS II, but this is
somewhat nisleading. Al future devel opment will be provided for the
I DE, |ikew se nost support is targeted to the IDE, so forget the SDK
when you enmbark on NIOS Il designs.

SOCkit NIOS vs. SOCkit NIOsSII - The original sockit design addressed at
the tine a shortcoming of the Quartus (V3.0)tools set. This shortcomn ng
was the ability to append a NIOS program | oad(software)with a FPGA
configuration load (HDL). Wthout this nmechanismbuilt in to the tool,
a secondary nethod had to be inplenmented. The sol ution was enbeddi ng a
smal | bootstrap into the FPGA configuration load ( this is done by
specifying a file that is small enough, like a bootstrap to fit in the
FPGACs internal menory). It essentially becones part of the FPGA
configuration load (HDL). Wat happens then is after the FPGA is
powered up, NICS junps to the bootstrap which is enbedded in itCs own
internal menory and begi ns execution. The SOCkit bootstrap would do one
of two things and was dependent on a dipswitch setting. In one

di pswitch setting the NIOS would junp to germs, in the other the NIGCS
woul d copy fromthe user portion of the EPCS device to SRAM and then
execute from SRAM

Therefore, the procedure for getting a software load into the user portion of

EPCS4

1)
2)
3)
4)
5)

device was a fol |l ows.

Set the dipswitch for boot from GERVG.

Power-up and get the term nal pronpt.

usi ng NR(Ni os Run) conmmand downl oad the . SREC

The program woul d run.

The program was designed with a FLASH copy function. This function
woul d copy the contents of SRAM ( what we just downl oaded) back to the
| ast two sectors ( user space) of the EPCS4 device.
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6) Board was powered off.

7) The dipswitch was then placed in the copy from EPCS4 to RAM position

8) The board was then powered backup and the bootl| oader woul d now copy the
| ast two sectors of the EPCS4 which we just programred in STEP 5 above
down to SRAM and begi n execution

This was the method for getting a software load into FLASH However, if only
software testing is required using the NR command and gerns will work. Be
aware that once power is turned off the software | oad is gone.

If you look at the boot.c file fromthe original SOCkit NICS fil eset you will
see where the dipswitch is checked, the leds will run and then either a junp
to gerns or a EPCS4 copy is initiated.

NILGS |

The new Quartusll tools do not have the software | oad appendi ng probl emthat
the earlier tools (v 3.0) had, so in some respects the flowis sinpler,
however, the tools thensel ves are nore conplicated. To begin pl ease review
the foll owi ng docurent:

AN350. pdf Upgradi ng Ni os Processor Systens to the Nios Il processor

HAL (hardware abstraction layer) is the new systemlibraries for NNOS Il. The
Sockit NIOS Il was design using the HAL system|libraries, although in the
case of the LCD driver the old driver was converted to use the HAL |ibraries.
The original SOCkit N OS design used the SDK

D fferences between SDK/ command |ine and HAL/ | DE:

1) SDK had GERMS, HAL does not. Instead the |IDE provides all the debug and
term nal features. These are acconplished through the JTAG port.

2) Programm ng can be acconplished through the quartus || programrer or
t hrough the new flash programmer found in the IDE. The Flash progranmer
is the preferred method when using a NIGSII in a design

3) The IDE is a nmuch nore contained environnent, basically short of the
actual HDL synthesis and NIOSII instantiation. The IDE is a
devel opnent/term nal / debug/ progranm ng envi ronnent.

The TOP.POF file in the SOCkit_ NI directory is just the HDL synthesis

with NIOS II. The bootl oader is incorporated by the flash programrer in the
IDE. If the .POF file is programed, nothing works because no software | oad
is present, not even the bootl| oader

The ol d bootl oader was not used because this function is provided by the new
EPCS controller conponent. If the SOCkit NI design is opened, and the NI GCS
Il design is opened within SOPC buil der new conmponent can be seen. The new
EPCS conponent handles the ASM interface as well as, allocating 1K of

i nternal FPGA nmenory, where a pre-canned bootl| oader can be placed. The pre-
canned bootl oader is created in the IDE. Al the pre-canned bootl oader does
is copy from EPCS user flash space to program execution space. |In our case

t he onboard SRAM The boot| oader code is automatically created when the |IDE
reads the designs(SCCkit).PTF file and sees the EPCS Controll er conponent is
bei ng used. The bootl oader code itself is actually appended into the
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programming file by the flash programrer. This is done right before the flash
programmer progranms the EPCS4.

The files needed for the flash programmer to work are as foll ows:

1) A board file, this is a custom Q| design that identifies the actual
board being used. For SOCkit a new quartus |l project which is | ocated
in the SOCkit sub-directory was created. Al this project does is
defines a niosll project with the target flash to be used. There is one
bug. If you open this design you will see that we define both a ASM
device and a CFl flash(regular old parallel flash). The SOCkit board
does not have a parallel flash. This component has to be added in order
for the flash programrer to work correctly. The board file is a new
requi rement for using the IDE flash progranmer. This project is used by
the flash programer so that it knows how to program your particular
board. Notice that back in the SOCKit_ NI design (our actual project)
that the board selected at the top of SOPC is the SOCkit board. That
board definition cane fromthe SOCkit project (Board project) Please
refer to: ug_nios2 flash progranmmer.pdf for nore information on the
flash programrer and creating a custom board file.

2) TOP.SCF or a .sof file of your HDL project. This is the FPGA
configuration file. Again all these files are assenbled by the flash
progranmmer and nerged into a single .flash file that is downl oaded to
t he EPCS devi ce

3) SOCkit_NI.elf or your .elf file. The .elf file is the output of the
| DECGs build process. This is your programthat is to be executed by the
NIOSIl controller. This is not the bootloader, the equivalent SDK file
woul d be the . SREC

4) EPCS controller_bootromflash, This file is created automatically and
i s appended automatically, so no user intervention is needed. This file
is the bootl oader that is placed in the 1K of internal menory. This 1K
is included in the definition of the EPCS controller conponent.

The flash programer using the above files creates a user.flash file that is
programmed into the EPCS device. Al the flash programmer requires is the
JTAG header connected (NOT THE ASM ). The flash programrer uses the board
file from (SOCkit) which defines the ASM port, so effectively the flash
programer downl oads the board file projects .sof file to the FPGA, This
project defines the ASM port. The flash progranmer then uses the JTAG port
to talk to the ASM port which then allows the conplete SOCkit NI FPGA | oad
(configuration HDL, bootl|l oader, and software | oad) to be sent to the EPCS
devi ce.

To reprogramthe SOCkit board with the new | oad, please use the flash
programmer. All the files necessary for the flash programmer have been
provi ded. Pl ease configure the Flash Programers entry fields in the
foll owi ng manner:

1) be sure the Target board is SOCkit

2) Project should be SOCkit NI

3) NNOS || ELF executabl e should be grayed out, but it should read
Debug/ SOCkit_NI. el f
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4) Target Hardware: grayed out but should read SOPC Buil der system This
needs to be the Nios.ptf fromwhere ever you dearchived the .QAR file.
CPU. CPU

5) Wite Nios Il configuration(SOF) box should be checked with the path to
the TOP. SOF fromthe QAR dearchived directory.

6) To device and offset should read User: U9 + )x00000000

Make sure the JTAG cable is connected to the JTAG header and hit program
fl ash.

One | ast note, there are some comand |ine scripts that can be used to
programthe flash without the IDE. These are described in the
ug_ni os2_flash_progranmer. pdf
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