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ABSTRACT: The processor is an indispensable component in the measurement and automatic control systems. 

This report describes the fabrication of a soft-processor (32-bits, on-chip block RAM 64K, 50M clock, internal 

and peripheral bus) for receiving, sending and processing of data Ethernet packets. This processor is fabricated 

using the XPS component from EDK (Xilinx) software toolkit. After that, it is configured on the FPGA named 

Spartan XC3S500E circuit. A firmware of a processor for controlling the interface between processor and 

Ethernet port is written in C language and can play a role of a HOST (station) which has its own IP to connect 

to Ethernet network. Besides, there are some needed parts as follows: an Ethernet interfacing controller chip, a 

suitable cable providing a speed up to 100Mbs and an application program running under Window XP 

environment written in LabView to communicate with soft-processor. 

INTRODUCTION 

Nowadays, FPGA (Field Programmable Gate Array) is a device which has generally been 

used because its properties as follows: reconfigurability and high flexibility in design and 

fabrication. Thank to the FPGA with the afore-mentioned properties, a generation of a specific 

processor is playing a role as a hardware as well as a firmware for control of hardware components 

created inside the FPGA. 

The advantages of FPGA can reduce computational time and simplified designs. In the 

framework of the topic, in order to communicate with Ethernet via soft-processor, the XPS (support 

of C command set) can be used to generate hardware components and software (firmware) of the 

soft-processor and an FPGA board named Xilinx Spartan XC3S500E. 

I. REQUIREMENTS AND DUTIES OF TOPIC  

The purpose of the project is to design and fabricate a soft processor (called microblaze) 

which is able to communicate with Ethernet. This microblaze can be embedded into the FPGA by 

using the supported XPS. The application program is running under Window XP environment 

written in LabView language can link and receive/transmit information between PC and the soft-

processor. 

As a result, a product created through the project is a transfer system including of:   

The self-excuted application program running under PC, a modem and the soft-processor as 

shown in Fig. 1. 
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Figure 1: Data transfer system between soft-processor and PC via modem. 

 

II. SUPPORTED TOOLKITS AND TECHNIQUES 

1. Overview of the system  

1.1. The fabrication of soft-processor 

The diagram of fabrication of soft-processor is shown in Fig.2. 

 

Figure 2: Steps to create and embed an FPGA soft-processor. 
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1. Peripherals: LMB, PLB, OPB, Ethernet, LEDs, RS232 created in *.MSS, *.mpd, 

*.MHS file. 

2. Creating the library related to the soft-processor and peripherals.  

3. Compiling firmware file and C-function library (mb-GCC), *.OUT file created. 

4. Creating the platform to have a core and netlists. 

5. A collection of *.UCF, *.ED files, core and netlists, use of iMPACT for creating *.Bit 

file, *.MCS file. Finally, the MCS file will be loaded into ROM for operating. 

1.2. The create of application program on PC 

The basic functions supported in LabVIEW TCP: open connection, read and write data via 

Ethernet. 

 

Figure 3: TCP connection, TCP write, TCP read.  

2. System design 

The Xilinx Spartan XC3S500E board is used because it contains an FPGA which is able to 

embed the soft-processor, and also supports RJ45 Ethernet port. The design of system is divided 

into two parts: hardware part is the 32-bit microprocessor while software part is a firmware. Both of 

them are created by XPS from Xilinx Company. 

2.1. Hardware design 

The XPS has Wizard supporting users to design conveniently. In addition to creating a 32bit 

soft-processor, 64K internal RAM, and more peripherals such as Ethernet, RS232, LEDs...  

After that, connection of input/output port with peripherals (*.UCF file), producing address 

automatically, generating library functions relating to microprocessor software and peripherals. 



VINATOM-AR 13--13 

 

The Annual Report for 2013, VINATOM 

 
98 

 

Figure 4: Bus Interface of soft-processor. 

2.2. Software design (firmware) 

The libraries created in hardware design can be used for the software (firmware). With 

support functions such as read/write registers, cache....TCP/IP protocol is used for  connection and 

data transfer. The firmware received and performed a TCP packet from PC and then created a 

require packet. This packet was sent to PC via Ethernet. 

3. Setup and verify the characteristics 

In the project, the components including FPGA named XC3S500E, 50MHz internal clock, 

LAN83C185 Ethernet chip, 8 LEDS display, RS232 port, Platform Flash PROM (configure the 

FPGA and program the soft-processor), 10/100 Mbs Ethernet port, USB for JTAG, MAC address is 

Xilinx_02:22:5E (00:0A:35:02:22:5E) were used. 

MAC address of the computer is HonHaiPr_59:0B:A3 (94:39:E5:59:0B:A3), IP is 

192.168.1.105, PORT is 3363. 

Wireshark software was used to capture all packets going through the computer network 

card  as shown in Fig.5. 

 

Figure 5: Connected, transmited, received frames captured in Wireshark. 
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III . CONCLUSION 

The project has successfully designed and fabricated nuclear instruments based on soft-

processor including software and hardware. The advantages of this approach are as follows: 

- Economics: less hardware devices, small chip, small size of ROM.  

- Flexibility: design of 8, 16, 32, 64 bits microcontroller, depending on demands, creating 

arbitrary RAM only changed the parameters on software, connecting with expected peripherals 

easily. 

- Convenience: embedded directly into the FPGA and reusable. 

- Compact: all components intergrated inside FPGA. 

The project has also succeeded in firmware design for TCP/IP protocol transfer data via 

Ethernet. The obtained results will help remote measurement systems transfer data conveniently. 
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