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Chapter 3

The EPXA1 Embedded Processor PLD

The EPXA1 device was chosen from the Excalibur family of embedded processors to
implement an OBC as a SoC. In the following section an overview of the EPXA1 device
will be given followed by details of the EPXA1 development board used to evaluate the
EPXAT1 device.

3.1 The EPXA1 Device

Altera’s Excalibur EPXA1 (EPXA1F484) device is the lowest cost member in the Ex-
calibur family. The device can be divided into two parts, the stripe and the PLD. The
stripe contains the ARM922T processor, dual-port and single-port SRAM memories, pe-
ripherals and debug modules. The PLD section is similar to Altera’s APEX20KE FPGA.
Figure 3.1 shows the system architecture of the embedded stripe and the interfaces to the
PLD portion of the device. The following sections will give a brief overview of each of the

modules in the stripe.

3.1.1 The ARM922T Processor

The ARM922T processor is a member of the ARM9TDMI family of general-purpose RISC
(Reduced Instruction Set Computer) microprocessors that includes the ARM9TDMI core,
cache and a memory management unit (MMU). Figure 3.2 shows the functional block di-
agram of the processor. The ARM9TDMI processor core uses the ARM v4T instruction
set. It supports the 32-bit ARM or 16-bit Thumb modes. The 32-bit architecture opti-
mizes the data transfer efficiency and therefore improves the performance of the processor.
The processor also supports big and little Endian modes and has a task identifier register

specifically designed for real-time operating system support. It uses a five stage pipeline

9



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za


http://www.altera.com/li
http://www.altera.com.
http://www.AcceleratedTechnology.com.
http://www.oarcorp.com.

Stellenbosch University http://scholar.sun.ac.za


http://www.linuxdevices.com/products/PD8842791300.html,
http://www.mvista.com/.
http://www.altera.com/li
http://www.estec.esa.nl/wsmwww/core/ipdoc/EDAC8Cyclic.pdf,
http://www.edn.com/contents/images/24564
http://www.altera.com/li
http://www.altera.com/li

Stellenbosch University http://scholar.sun.ac.za

Appendix D

CD-ROM Data

The attached CD-ROM contains the following data:

e VHDL source code of the PLD designs
e eCos program source code in C along with the eCos configuration

e Reference papers and datasheets





