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■ External media interfaces:

■ SD card (including SDHC)

■ USB

■ Hard disk drive (HDD)

■ MediaLB interface for MOST interface

■ Audio routing by Bosch EDAR module

■ Bus interfaces to on-board components:

■ EXM32 interface

■ Two I2C interfaces

■ JTAG UART

■ Flash memory interface

The infotainment application uses the following other system components:

■ PLLs

■ DMAs

■ Timers

■ Half-rate bridge

■ Tristate bridge

■ System ID

■ On-chip memories

■ Parallel I/O interfaces

System Requirements
The infotainment application has the following system requirements:

■ PARIS kit—PARIS-1 FPGA module and EXM32 motherboard

■ Altera Quartus® II software version 7.2 SP1

■ Partner IP licenses

The infotainment application includes the following files:

■ SRAM object file (.sof) for FPGA programming 

■ Software binary file (.elf)

PARIS-1 FPGA Module

f For more information on the PARIS-1 FPGA module, refer to www.ge-
research.de/paris-1_module.html.
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FPGA Programming File
The FPGA must be correctly configured to run the infotainment application. The 
configuration can be from on-board flash memory at power up or by downloading the 
Altera-provided .sof configuration file to the FPGA device using the Quartus II 
programmer.

The SOPC Builder project can only be rebuilt if appropriate licenses are obtained for 
all of the IP in the design. In most cases, OpenCore Plus licenses are available 
allowing evaluation of the SOPC Builder project at no cost.

f For more information on OpenCore Plus, refer to AN 320: OpenCore Plus Hardware 
Evaluation for Megafunctions.

Software Binary File (.elf)
The complete infotainment application is delivered as a .elf format binary file. This 
file must be programmed into the on-board flash for execution at power up or 
downloaded using the Nios II IDE or command line tools.

The software works only for the default FPGA configuration. If changes are made to 
the FPGA configuration, the software may need to be recompiled.

The software can only be recompiled if all of the appropriate libraries and source code 
are available to support the hardware IP.

Partner IP Licenses
The SOPC Builder project can only be rebuilt if licenses are obtained for all of the IP in 
the design. Altera IP partners offer free OpenCore Plus versions of their IP, so you can 
build prototypes. Table 1 shows the partner IP contact details.

f For more information on OpenCore Plus, refer to AN 320: OpenCore Plus Hardware 
Evaluation for Megafunctions.

Table 1. Partner IP Contact Details (Part 1 of 2)

IP Company Contact

Hardware

USB2 OTG Ingenieurbüro für 
IC-Technologie

www.ifi-pld.de/IP/ip.html

ATA Evatronix www.evatronix.pl

ipcenter@evatronix.pl

SD card Eureka Technology Inc info@eurekatech.com

EDAR Robert Bosch GmbH www.semiconductors.bosch.de/en/ 

MediaLB 
(MOST 
interface)

Ingenieurbüro für 
IC-Technologie

www.ifi-pld.de/IP/ip.html

D/AVE 2D-TS TES Electronic Solutions www.tesbv.com/index.php?site=TES_EN_1_dave

Software

USB driver Emsys www.emsys.de 
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SD Card Driver 
(SDIOWorx)

Embwise www.embwise.com

MOST 
NetServices

SMSC www.smsc-ais.com

Audio codec
(MP3 decoder)

SpiritDSP www.spiritdsp.com

Table 1. Partner IP Contact Details (Part 2 of 2)
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SOPC Builder System Description
Figure 1 shows the SOPC Builder system.

Clocks
The Gleichmann clock factory allows you to define the frequency of the different clock 
inputs to the system. 

External Clocks
Table 2 shows the three external clocks in the SOPC Builder system.

Figure 2 shows the clock factory settings.

Figure 1. SOPC Builder System
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Table 2. External Clocks

Name Frequency (MHz) Description

clk_in 50 Clock factory reference Clk0.

omck 24.576 Clock factory reference Clk13.

clk_ata 50 Generated by a PLL external to the SOPC system. The clock 
factory reference for the PLL clock input is Clk1. 
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Generated Clocks
Table 3 shows the four clocks that the two SOPC system PLLs generate.

Nios II System Processor
The Nios II system processor (cpu_sys) runs the application software and drives all 
the system peripherals.

The Nios II system processor is a Nios II fast processor with hardware 
implementation of multiplication and division, 8K data cache, and 8K instruction 
cache. Its reset vector is located at the address 0x10_0000 in the external flash 
memory and its exception vector at the address 0x40_0020 in the DDR2 SDRAM.

f For more information, refer to the Instantiating the Nios II Processor in SOPC Builder 
chapter in the Nios II Processor Reference Handbook.

Figure 2. Clock Factory Settings

Table 3. Generated Clocks

Name Frequency (MHz) Description

clk_sys 65 The system clock. Its frequency is half of the DDR2 SDRAM 
controller clock.

clk_2x 130 DDR2 SDRAM controller clock.

write_clk 130 The DDR2 SDRAM controller uses this clock. It is the 
clk_2x phase shifted.

i2sclk 64 × fs = 3.072 Audio clock for I2S interface for the EDAR IP.
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