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13. System ID Core with
Avalon Interface

Core Overview The system ID core is a simple read-only device that provides SOPC 
Builder systems with a unique identifier. Nios® II processor systems use 
the system ID core to verify that an executable program was compiled 
targeting the actual hardware image configured in the target FPGA. If the 
expected ID in the executable does not match the system ID core in the 
FPGA, it is possible that the software will not execute correctly.

Functional 
Description

The system ID core provides a read-only Avalon® slave interface. There 
are two registers, as shown in Table 13–1. 

The value of each register is determined at system generation time, and 
always returns a constant value. The meaning of the values is:

■ id— A unique 32-bit value that is based on the contents of the SOPC 
Builder system. The id is similar to a check-sum value; SOPC Builder 
systems with different components and/or different configuration 
options produce different id values. 

■ timestamp—A unique 32-bit value that is based on the system 
generation time. The value is equivalent to the number of seconds 
after Jan. 1, 1970.

There are two basic ways to use the system ID core:

■ Verify the system ID before downloading new software to a system. 
This method is used by software development tools, such as the 
Nios II integrated development environment (IDE). There is little 
point in downloading a program to a target hardware system, if the 

Table 13–1. System ID Core Register Map

Offset Register Name R/W Bit Description

31...0

0 id R SOPC Builder System ID (1)

1 timestamp R SOPC Builder Generation Time (1)

Note to Table 13–1:
(1) Return value is constant.
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program is compiled for different hardware. Therefore, the Nios II 
IDE checks that the system ID core in hardware matches the expected 
system ID of the software before downloading a program to run or 
debug. 

■ Check system ID after reset. If a program is running on hardware 
other than the expected SOPC Builder system, then the program may 
fail to function altogether. If the program does not crash, it can 
behave erroneously in subtle ways that are difficult to debug. To 
protect against this case, a program can compare the expected system 
ID against the system ID core, and report an error if they do not 
match.

Device & Tools 
Support

The system ID core supports all device families supported by SOPC 
Builder. The system ID core provides a device driver for the Nios II 
hardware abstraction layer (HAL) system library. No software support is 
provided for any other processor, including the first-generation Nios 
processor. 

Instantiating the 
Core in SOPC 
Builder

The System ID core has no user-settable features. The id and timestamp 
register values are determined at system generation time based on the 
configuration of the SOPC Builder system and the current time. You can 
add only one system ID core to an SOPC Builder system, and its name is 
always sysid. 

After system generation, you can examine the values stored in the id and 
timestamp registers by opening the System ID configuration wizard. 
Hovering over the component in SOPC Builder also displays a tool-tip 
showing the values.

Software 
Programming 
Model

This section describes the software programming model for the system ID 
core. For Nios II processor users, Altera provides the HAL system library 
header file that defines the system ID core registers. Altera provides one 
access routine, alt_avalon_sysid_test(), that returns a value 
indicating whether the system ID expected by software matches the 
system ID core. 
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alt_avalon_sysid_test()

alt_avalon_sysid_test()

Prototype: alt_32 alt_avalon_sysid_test(void)

Thread-safe: No.

Available from ISR: Yes.

Include: <altera_avalon_sysid.h>

Description: Returns 0 if the values stored in the hardware registers match the values 
expected by software. Returns 1 if the hardware timestamp is greater than the 
software timestamp. Returns -1 if the software timestamp is greater than the 
hardware timestamp.
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Software Files

The System ID core comes with the following software files. These files 
provide low-level access to the hardware. Application developers should 
not modify these files.

■ alt_avalon_sysid_regs.h—Defines the interface to the hardware 
registers.

■ alt_avalon_sysid.c, alt_avalon_sysid.h—Header and source files 
defining the hardware access functions. 
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