
 

Journal of Computing and Electronic Information Management 
 

ISSN: 2413-1660 

 

56 

 

Design of Multi Port Network Server Based on STM32 

 
Shuai Pang 

School of Electrical Engineering, Binzhou University, Binzhou, China 

psh1988@126.com 

 

Abstract: The network server designed in this paper adopts STM32F107 processor 

and μC/OS-II operating system to connect the network, control the serial device and 

transfer and store existing data based on serial interfaces. It can design hardware 

schematic diagram with the core of STM32F107 and draw PCB. Designs of schematic 

diagram include the designs of network module, serial port module, clock circuit, reset 

circuit and power module. It transplants the real-time operating system μC/OS-II and 

the compact protocol stack LwIP and write the communication protocol correctly on the 

basis of that. Finally, the designs are tested. After many tests, the system has realized 

desire functions. 
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1. Introduction 

One end of the network server is connected to the serial communication device and the 

other end is connected to the client. The user can send commands to the server 

through the client. The server converts the command into serial data and sends it to the 

serial device. The data sent by the serial device can also be delivered from the server 

to the client. 

Eight serial devices can simultaneously and independently receive commands and 

transmit data. This serial network server has several basic indicators, such as stable 

data command transmission and fast transmission speed, Compact and portable one, 

low power consumption and low cost. 

The core of the serial port server designed in this paper is STM32F107 microcontroller 

and its central processing chip uses Cortex-M3 processor kernel. In the design, the 

embedded real-time operating system μC/OS-II is used. The Ethernet protocol and 

RS-485 protocol are developed and transplanted on this operating system. At the same 

time, the driver program is to realize the data transmission between Ethernet and serial 

port. 
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2. Design of Hardware System 

The function requirements of the designed hardware system are as follows: it can 

receive the data sent by four devices and send it to the PC client through the Ethernet 

interface. At the same time, it can also receive commands of PC and send them to each 

device. According to this requirement, the serial port server needs to realize the basic 

power circuit, clock circuit and reset circuit; Ethernet interface circuit for 

communication, RS-485 conversion circuit and debugging circuit.  

 

2.1 Interface Design of Ethernet Module 

The system's main controller, stm32f107, comes with an Ethernet module that includes 

a MAC controller with no physical interface. Therefore, DP83848 is selected as the 

Ethernet physical layer interface device to realize some functions of CS-MA/CD and to 

detect whether there are data transmitted on the network. If there are data, the layer 

will wait. If the network is idle, it will wait for a random time to send data again, which 

will guarantee reliable transmission of data [1]. 

Fig.1 is the hardware schematic diagram of the Ethernet module. Because Ethernet 

data are transmitted as a high-speed digital circuit, a resistor is connected between 

pins of two chips to prevent signals from ringing (that is, jumping around the rising or 

falling edge of the signal). The resistance consumes the ringing power. The pin of the 

chip as well as the pull resistance can help improve the output electrical level, which 

will improve the noise tolerance of the chip input signal and enhance the 

anti-interference ability. At the same time, decoupling capacitors are placed to improve 

the response speed of transient current and reduce the impedance of power supply 

distribution system, which will remove noise. 

As shown in Fig.1, DP83438 is connected to the J0011D21B with its own transformer. 

Network transformers have many applications, but compared to power transformers,  

transformers that are used on the Internet are called as network transformers. 

In order to save IO port as serial port, RMII connection mode is selected in the design 

of this module. For example, when the streamlined dielectric interface (RMII) reduces 

the number of pins between STM32F107xx Ethernet module and external Ethernet. 

According to the IEEE802.3u standards, MII interface requires 16 data and control 

signal pins while the RMII standard reduces the number of pins to 7 (reduces 62.5% of 

the number of the pins). 
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Fig. 1 Hardware schematic diagram of Ethernet module 

 

2.2 RS-485 Interface 

RS-485 bus is a multi-point differential data transmission electrical specification and it 

has become one of the most popular standard interfaces. This standard interface can 

realize two-way communication on a simple pair of twisted pairs, so its networking is 

very convenient. Bus communication has the advantages of cheap price, simple 

structure, moderate data transmission speed and communication distance and good 

anti-noise interference. It is widely used in intelligent buildings, automotive electronics, 

instrumentation, telecommunication equipment LAN, monitoring and alarming and 

other fields [2]. 

RS-485 interface circuit is shown in Fig.2. SP3485 is used as TTL to 485 chip. The RO 

and DI ports are connected with a resistor in series. The voltage input terminal is 

connected with a decoupling capacitor to remove noise and the AB terminal is 

connected with an indirect resistor. Terminal resistors are resistors that are connected 

in parallel to a pair of communication lines at both ends of the linear network (the two 

communication ports farthest apart). According to the transmission line theory, 

terminal resistors can absorb the reflected waves on the network and effectively 

enhance the signal strength. The value of the two terminal resistors connected in 

parallel shall be approximately equal to the characteristic impedance of the 

transmission line at the communication frequency. It can be used when the 

transmission distance is long and the equipment can not be welded when it is close to 

the server. 
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Fig.2 RS-485 interface circuit 

 

2.3 Power Supply Circuit 

The power circuit is shown in Fig.3. 

 

Fig.3 power supply circuit  

 

In this design, external USB+5V power supply is adopted. R-783.3-0.5 is adopted as 

the voltage stabilizing module. R-78XX-0.5 is a kind of switch-type three-terminal 

voltage regulator module, so it can not only be used for input voltage of wide scope and 

its loss is small. Besides, it needs no external inductor, diode and additional heat sinks, 

which saves electricity and PCB areas. It is featured by high conversion efficiency, 

which is up to 97% (in most cases, the efficiency is more than 80%). the width of the 

input voltage range is between 4.75V and 34V, just as shown in Fig.3. The minimum 

value at Vin is about +5V and the efficiency is all higher than 90% at different powers 

when the output voltage is 3.3V [3]. 
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2.4 Reset Circuit 

This design adopts resistance-capacitance power-on reset, as shown in Fig. 4. On the 

power-on moment, capacitance is equivalent to conduction because voltage drop of 

capacitance cannot be mutated. The electric potential of RESET point between 

capacitor C7 and resistor R6  is the voltage of DGND, which can enable the RESET end. 

After it is powered, D+3V3 will charge C7 and the increasing electric potential at the 

RESET point is close to that at D+3V3. After that, the CPU starts to work normally after 

it is RESET and unlocked. 

 

Fig.4 Reset circuit  

 

2.5 Clock Circuit 

The clock circuit is shown in Fig.5. Since there is no need to record time and no need 

of low-frequency crystal oscillator, only a 25MHz high-frequency crystal oscillator is 

needed. 

 

Fig.5 Clock circuit 

 

2.6 Debug Circuit 

The debugging circuit is shown in Fig. 6 and the burnprocess is done in the way of 

SWD5 wire. Advantages of SWD are as follows [4]. 

SWD mode is more reliable than JTAG in high-speed mode. When there are a large 

quantity of data, JTAG download apps will fail, but that is rare to SWD. Generally 

speaking, when JTAG simulation mode is used, SWD mode can be used directly. 

When one of GPIO is missing, you can use SWD emulation, which supports fewer pins. 

It is recommended to use SWD mode when PCB board size is limited because it 

requires less pins and of course, smaller PCB space. For example, you can select a 

5-core terminal with small 2.54 spacing as the simulation interface. 
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Fig.6 Debug circuit  

 

2.7 Design of PCB 

This PCB board integrates all the modules described above in an area of about 5 square 

centimeters. The PCB diagram of the serial port server with copper coating hidden is 

designed and shown in Fig.7. 

 

Fig.7 PCB design 

 

3. Software System 

The main function of the system software is to establish TCP connection between the 

computer and the serial port server. Data can be transmitted and received between the 

host computer and the serial device [5]. 

In order to better realize this function, this design will transplant the real-time 

operating system μC/OS-II to control the hardware and software of the whole system 

so as to achieve better allocate resources and dispatch tasks. Transplant LwIP stack on 

μC/OS-II to communicate data between the system and the host machine. 
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4. Test of the System 

4.1 Test Object 

The test object is shown in Fig.8. PCB board is located at the lower right corner. The 

black line in the lower left corner is USB for power supply, which needs 5V DC voltage. 

The blue line in the upper right corner is the network line which is directly connected to 

the computer or router. The four ports at the top left corners use 485 to USB module. 

 

Fig.8 Serial server physical map  

 

4.2 Test Environment 

The experimental platform consists of two parts: the serial port server and the host 

computer. The serial debugging assistant and network debugging assistant are used on 

the host computer. The four-channel RS-485 of the serial port server is connected to 

the upper computer through 485 to USB module to connect the four serial devices 

simulated by the serial port debugging assistant.  J0011D21B, the network port of the 

serial port server, is directly connected to upper computer network port and the client 

simulated by the network debugging assistant. Both the serial debugging assistant and 

the network debugging assistant of the serial server simulate the real serial device and 

the client very well. The test results on that basis are not greatly different from the 

actual situation.  

 

4.3 Test result 

Firstly, the serial server is connected to the router of the host computer and PING 

operations are done on it through CMD commands. The test shows that PING pass can 

be done. Connect the four-channel serial port to the upper computer. It is known from 

the device manager that there is no problem in connecting the serial port to the upper 

computer. The network debugging assistant is used to receive data sent by the 

four-channel serial port loop. Two-way data transmission also have no problem. The 

test shows that the network debugging assistant continuously sends data to the 

four-channel serial debugging assistant at a transmission interval of more than 500MS. 

At the same time, the four-channel serial port simultaneously sends data at an interval 
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of more than 200MS. The system is stable. The number of bytes sent by the network 

debugging assistant is three more than the number of bytes received by the serial 

debugging assistant. The number of bytes sent by the serial debugging assistant is 

equal to the number of bytes received by the network debugging assistant. 

 

5. Conclusion 

This design adopts the low-power, low-cost and high-performance 32-bit 

microprocessor STM32F107 based on the cortex-m3 kernel and transplants the 

real-time operating system μC/OS-II and the compact protocol stack LwIP. Therefore, 

this design has low power consumption, low cost, high performance, real-time strong 

and high reliability. After the overall scheme of the system is designed/optimized and 

the software and hardware were repeatedly debugged, the expected functions of the 

serial port server are completely realized. Many tests show that the two-way 

communication can be carried out simultaneously between the serial debugging 

assistant and the network debugging assistant and data can be transmitted correctly 

and completely, which can realized expected functions of the system. 
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