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RS-485 Port Protection
Riverside, California - May 17, 2011 - REVISED March 13, 2012 - Bourns is pleased to announce the release 
of new sales collateral material for RS-485 port protection using TBU® High-Speed Protectors (HSPs), GDTs, 
TVS diodes and MOV products.

RS-485EVALBOARD1

This evaluation board serves as an aid in evaluating circuit 
protection on RS-485 serial device ports, using two Bourns® TBU® 
High-Speed Protectors (HSPs), two fast-acting GDTs and two TVS 
diodes to meet the required industry standards on RS-485 port 
interfaces. 

RS-485EVALBOARD2

      This evaluation board serves as an aid 
      in evaluating circuit protection on 
          RS-485 serial device port solutions 
                   using Bourns® TBU® High-Speed Protector 
(HSP), MOV and TVS products to meet the required industry 
standards on RS-485 port interfaces. 

The recommended Bourns® TBU® HSP device solution on both evaluation 
boards, with a low capacitance GDT on RS-485EVALBOARD1, offers enhanced 
high-speed performance features over competing technologies, which can help the design 
engineer increase the surge and transient protection level on RS-485 ports and place the entire circuit 
          protection solution into a reduced PCB area. 

RS-485 APPLICATION NOTE

For more information on implementing advanced circuit protection technologies 
for RS-485 ports, please review the Bourns RS-485 application note:

 •  http://www.bourns.com/data/global/pdfs/Bourns_RS-485_AppNote.pdf

RS-485 Port Protection 

Evaluation Board 1

RS-485 Evaluation Board Bill of Materials

Table 1

No. Part Number Qty.
Description

Reference

1

Introduction

This Evaluation Board serves as an aid in 

evaluating circuit protection on RS-485 

serial device ports, using two Bourns® 

TBU® High-Speed Protectors (HSP), two 

fast-acting GDTs and two TVS diodes to 

meet the required industry standards on 

RS-485 port interfaces. The recommended 

Bourns® TBU® device solution, with a 

low capacitance GDT, offers enhanced 

high-speed performance features over 

competing technologies, which can help 

the design engineer increase the surge and 

transient protection level on RS-485 ports 

and place the entire circuit protection 

solution into a smaller reduced PCB 

area. Bourns has developed an RS-485 

Evaluation Board (measuring 45 mm x 

21 mm x 1.2 mm) manufactured using FR4 

PCB with nickel gold plating on the top 

and bottom sides.

How to Connect the Evaluation 

Board for Test Set-up

Connect IN1 and IN2 to the   

exposed lines.

Connect OUT1 and OUT2 to the

RS-485 IC device.

* The default configuration of this board uses 2 GDTs

  (GDT1, GDT2) and discrete SMB TVS diodes

  (TVS1,TVS2). The board allows different configurations: 

2 single 2031 GDTs (GDT1 and GDT2) may be

replaced by a dual 2030 GDT (GDT3, not yet released) 

2 SMB TVS diodes (TVS1 and TVS2) may be  
 

replaced with a) 2 SOT23 TVS diodes (TVS3, TVS4)   

or b) a single TVS diode array (TVS5)

RS-485 Evaluation Board Top Side Layout*

RS-485 Evaluation Board Schematic

Figure 2

Figure 1
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RS-485 Port Protection Evaluation Board 2

RS-485 Evaluation Board 2 Bill of Materials

Table 1

No. Part Number Qty.
Description

Reference
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22
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IntroductionThis evaluation board serves as an aid in 

evaluating circuit protection on RS-485 

serial device port solutions using Bourns® 

TBU® High-Speed Protector (HSP), MOV 

and TVS products to meet the required 

industry standards on RS-485 port 
interfaces. The recommended Bourns® 

TBU® HSP solution offers enhanced 
performance features over competing 

technologies, which can help the design 

engineer to increase the surge & transient 

protection level on RS-485 ports and place 

the entire circuit protection solution into 

a smaller PCB area. Bourns has developed 

a RS-485 evaluation board (measuring 50 

mm x 25 mm x 1.2 mm) manufactured 

using FR4 PCB with nickel gold plating on 

top and bottom sides.

How to Connect the Evaluation 
Board for Test Set-upConnect J1 and J2 to the exposed lines.

Connect J3 and J4 to the RS-485 
IC device.

* In addition to the two TBU® HSPs, the default 

configuration of this board uses two MOVs (MOV1, 

MOV2) and a single TVS diode array (TVS5). The board 

allows different configurations:
 2 MOVs (MOV1 and MOV2) may be replaced by   

a) 2 single 2031 GDTs (GDT1 and GDT2)  
 

or b) a dual 2030 GDT (GDT3, not yet released)

 1 TVS diode array (TVS3) may be replaced with   

a) 2 SMB TVS diodes (TVS1, TVS2) or b) 2 SOT23   

TVS diodes (TVS3, TVS4) or c) 2 SOT23-5 thyristor   

devices (TISP1, TISP2)

RS-485 Evaluation Board 2 Top Side Layout*

RS-485 Evaluation Board 2 Schematic

Figure 2

Figure 1
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Handling Transient Threats in RS-485 Systems
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TISP4015L1BJ

Today’s process control architectures and closed-loop systems are developed with numerous 

serial drops using point-to-point, multi-drop, or multipoint systems. The distances between serial 

drops can range from several meters to over a thousand meters. Data transfer protocols such 

as TIA/EIA-485, TIA/EIA-232, TIA/EIA-422, field buses, CAN, Profibus, Interbus, and LVDS, 

enable communication with various remote devices such as sensors, actuators, or monitors 

connected throughout the system. The RS-485 differential interface is useful in long distance 

communications where immunity to commonmode noise is prevalent, typically found in the 

process control factory setting. Process control systems must be designed with robust protection 

needed during installation (handling) and commissioning (miswiring), with high expectation 

of surviving significant transients (system transients/lightning). This application note describes 

circuit protection solutions that can be implemented to meet a variety of transient standards for 

RS-485 serial device ports. Bourns® circuit protection evaluation boards have been introduced 

to assist the system designer in developing solutions utilizing the Bourns® TBU® High-Speed 

Protector (HSP), Metal Oxide Varistor (MOV), Gas Discharge Tube (GDT), and Transient 

Voltage Suppression (TVS) diode products. 

Introduction to RS-485
As a standard for industrial communications, RS-485 features fast data rates that achieve 35 Mbps 

for short distances and 100 kbps over longer distances. It is not unusual to encounter miswiring 

and short circuit faults, especially when covering longer distances. Transients and surges also can 

be generated by induced energy on the data lines due to environmental conditions or switching of 

heavy inductive loads. Any of these issues can degrade the serial port’s data transfer performance. 

RS-485 commonly is deployed in building automation, security system controls, and other 

industrial communication applications. One common application of RS-485 that illustrates its 

sensitivity is an elevator control system. With cables in motion, and large motors and inductors in 

proximity, rugged communication systems are required. 

RS-485 systems are inherently more robust than many other networks because the signal is 

delivered differentially between two wires, relative to a third reference voltage. The reference 

voltage is often, but not always, the local earth potential. This provides substantial immunity to 

common mode noise such as ground noise and induced noise from nearby motors, solenoids 

and transformers. The interface uses voltages that are high by communication system standards, 

also making it more robust than networks using other protocols. For instance, Ethernet signals 

are about 2 V and the popular USB standard communicates at a maximum of 5 V, though much 

internal communication in a computer is even lower. RS-485, on the other hand, allows for 

common mode voltages from -7 V to +12 V. The voltage drop between distant nodes can be 

accommodated without adding expensive equipment along the path.
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RS-485 PORT PROTECTION DEMO VIDEO

Bourns has prepared a new RS-485EVALBOARD1 demonstration video 
to explain the use and benefi ts of the RS-485 evaluation board for 
assessing port protection performance. 

See the link http://www.youtube.com/watch?feature=player_
profi lepage&v=dvCscFwlM_w

The RS-485EVALBOARD1 and RS-485EVALBOARD2 Design Notes, RS-485 Application Note and RS-485 
Port Protection Demo Video can be viewed on the Bourns website at www.bourns.com.

RS-485EVALBOARD1 Features
■ Serves as an aid in evaluating circuit protection 
 on RS-485 serial device ports
■ Two Bourns® TBU® HSPs, two fast-acting GDTs
 and two TVS diodes meet the required industry 
 standards on RS-485 port interfaces
■ The recommended Bourns® TBU® device 
 solution, with a low capacitance GDT, offers 
 enhanced high-speed performance features over 
 competing technologies

■ Places the entire circuit protection solution into a 
 smaller reduced PCB area (45 mm x 21 mm x 
 1.2 mm)

■ Manufactured using FR4 PCB with nickel gold 
 plating on the top and bottom sides

RS-485EVALBOARD2 Features
■ Serves as an aid in evaluating circuit protection 
 on RS-485 serial device ports
■ Two Bourns® TBU® HSPs, two MOVs and two
 TVS diodes meet the required industry standards 
 on RS-485 port interfaces
■ The recommended Bourns® TBU® HSP 
 solution offers enhanced performance features 
 over competing technologies

■ Places the entire circuit protection solution into a 
 smaller reduced PCB area (50 mm x 25 mm x 
 1.2 mm)

■ Manufactured using FR4 PCB with nickel gold 
 plating on the top and bottom sides
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