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The Stratix II DSP development board (DSP board) has provided a
non-volatile configuration scheme, using 16 MBytes of flash memory and
an Altera R© EPM7256 MAX R© device, to have a design immediately present
in the Stratix II device when powering up the DSP board. Upon power-up,
the configuration controller begins reading data from the flash memory and
transfers the data into the Stratix II FPGA.

The Nios II flash programmer, part of the Nios II development tools, is a
convenient tool to program data into a flash memory device connected to an
Altera R© FPGA through an Altera download cable, such as the USB BlasterR©.

1 Configuration Setting

The configuration controller on the DSP board can manage four separate
Stratix II device configurations stored in the flash memory: three user designs
and a factory design. The user can select which design the Stratix II device
is programmed with by setting the DIP switches on SW2. Table 1 shows
the DIP switch combinations used to select the available images. Note that
switch 4 must be set to “OPEN” to enable the configuration controller.

The configuration controller is connected to four status LEDs to show
the configuration status of the DSP board at a glance. Table 2 shows the
behavior of the configuration-status LEDs.
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Table 1: Configuration DIP Switch (SW2) Combinations[1]

Image Switch 1 Switch 2 Switch 3 Switch 4

User0 Closed Closed Closed

Open
User1 Open Closed Closed
User2 Closed Open Closed

Factory Open Open Open

Table 2: Configuration-Status LED Indicators[1]

LED LED Name Color Description

LED3 Loading Green The configuration controller is transferring data
from flash memory into the Stratix II FPGA.

LED4 Error Red The flash memory contains neither a valid user or
factory configuration.

LED1 User Green The user configuration data is successfully loaded
into the Stratix II device.

LED2 Factory Amber The factory configuration data is successfully
loaded into the Stratix II device.
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2 Flash Programming

2.1 Flash Programmer Target Design

To use the Nios II flash programmer with the DSP board, an SOPC
Builder setting that locates a board description file for the DSP board must
be specified. The minimum component set of the SOPC Builder should in-
clude Nios II Processor with Joint Test Action Group (JTAG) debug module
level 1 or greater, Avalon-MM Tristate Bridge, flash memory (common flash
interface) and system ID peripheral.

The standard hardware example design (provided in <installation

directory>/StratixII DSP Kit-v6.0.1/Examples/StratixII DSP 2S60/

NiosII/example designs/verilog/standard directory) included with Nios
development tools is a ready-made target design that works with the DSP
board. Since we are using the custom board, this example design can be used
as a starting point in creating our target design.

2.2 Using the Flash Programmer to Write Flash

The Nios II flash programmer can be run in two modes: IDE mode and
command-line mode[2]. In IDE mode, the programming parameters can be
easily controlled with the graphical interface. As Figure 1 shown, check
the box titled Program FPGA configuration data into hardware-image

region of flash memory and complete the following steps:

1. In the FPGA Configuration (SOF) field, type or brows to the SRAM
object file blinky.sof.

2. In the Hardware Image filed, select the preset location at which we
will program the SRAM object file, or select Custom. In Figure 1, we se-
lect Custom and specify a memory name ext flash, and an offset address
0x800000 within the memory.

Then click on the button Program Flash to write the configuration file
into the flash memory ext flash which has been specified in the standard
hardware example design.

The command-line mode can give the designer more control than IDE
mode, but it is also more complex. To write flash using the flash program-
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Figure 1: Flash Programmer Dialog Box
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mer in command-line mode, carry out the following steps:

1. Launch the Quartus II programmer to run the firmware of the stan-
dard hardware example design “standard.sof” on the Stratix II FPGA.

2. Launch the Nios II Command Shell and input the following commands
to program the flash:

sof2flash --offset=0x800000 --input=blinky.sof --output=blinky.flash

nios2-flash-programmer --cable=“USB-Blaster [USB-0]” --base=0x0 blinky.flash

The first command translates an SRAM object file blinky.sof to an S-
record file blinky.flash, suitable for programming into flash memory, and
the parameter “–offset=0x800000” specifies the offset within the flash mem-
ory device where the FPGA configuration is to be programmed. The second
command programs the preformatted file blinky.flash into a specified flash
memory whose base address is given by the parameter “–base=0x0”. Note
that this parameter is the absolute address in the target design’s address
space.

When flash programming completed in either IDE mode or command-line
mode, the configuration file has been written into the on-board flash memory
at the address 0x800000, which corresponds to User1’s image. Set switches 2
and 3 to “Closed” and switches 1 and 4 to “Open”, then push down the on-
board button SW1 to reset the DSP board, we will see that the DSP board
boot from user1’s hardware image and configuration-status LED1 turns on.
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