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[0m:4s] Hi I'm Josh Bloom, welcome to another video in the RSP Supply education series. If
you find that these videos are helpful to you, it certainly helps us out if you could give us a
big thumbs up and subscribe to our channel.

[Om:16s] In today's video, we are going to be talking more about serial communication.

[0m:22s] If you have not already seen some of our other videos in which we discuss the
basics of serial communication and some of the other types of serial communication
standards we will link those videos in the description below.

SERIAL
COMMUNICATION

[0m:36s] For the purpose of this video, we want to talk about another very common
communication standard that has been around for some time and is still widely used today.

[0m:48s] I am talking about the RS 485 standard.
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[0m:52s] If you remember in one of our previous videos, we discuss the basics of RS 232
and some of its defining characteristics and use cases.
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[1m:3s] RS 485 was developed as a replacement or upgrade to the RS 232 standard as well
as RS 422,

Serial
Communication
Protocols

Microwire

[1m:11s] and while the RS 232 can still be found today, it is the RS 485 standard. That is still
very common and used widely and many different applications, ranging from industrial
communication to business and home device connections.

[1m:28s] By the end of this video, we hope you have gained a better understanding of what
makes RS 485 a superior serial communication standard and then what types of situations,
you might commonly find it being used in. RS 485 also known as TIA 485 or EIA 485,

[1m:50s] is a standard that defines the electrical characteristics

[1m:54s] of drivers and receivers for use in serial communications.
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Pinout Information

RS422/RS485 pin assignment for the output signal&terminals block

DB9 pin Output signal | RS422 Ful-duplex

RS422 Half-duplex

1 T/IR+ TXD(A+)

RS485(A+)

T/R- TXD(B-)

RS485(B-)

RXD+ RXD(A+)

RXD- RXD(B-)

GND GND

DB9 PIN

[1m:59s] As opposed to some of its earlier counterparts RS 485 can be used to support
many devices on relatively inexpensive local networks.

[2m:11s] It is common to see RS 485 used in a multi drop communication link,

[2m:17s] meaning all components or devices are connected together through the same

circuit.

[2m:23s] In an RS 485 circuit devices send and receive information to any device on that
particular serial network. It is common to see a master slave arrangement where the master
device initiates the communications while slave devices wait for specific data requests and

respond to the master when necessary.
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RS 485 Master

DATA (B)+
DATA (A)-
GND

DATA (B)+
—T$ DATA (A)-

DATA (A)
GND

3 DATA (B)+
—3 DATA (B)+
% DATA (A)-

2-Wire Only Device

One Twisted Wire Pair on to remaining
plus Ground RS 485 Devices
Fig. 1
2 Wire RS 485 Connections

[2m:45s] It is also common to see RS 485 networks utilize a linear bus topology

[2m:52s] where all devices are connected to one common link using just two wires.

RS485 device 1 RS48S5 device 2

B A B A

[2m:58s] It is possible to arrange these networks with different structures, such as star or
rain configurations, but these are not recommended.

[3m:7s] It is also common to use terminating resistors at both ends of the network line.
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[3m:14s] Without these resistors installed, it is possible to see some data corruption as well
as increased signal noise.

[3m:22s] The most common and resistors that are used for these types of terminations are
120 Ohm resistors for twisted pair wire. It is important to remember RS 485 only specifies
electrical characteristics of the generator and receiver. So, just the physical layer only. Now
let's look at some advantages to using this standard versus some other serial
communication options.

[3m:48s] As opposed to older standards like RF 232 where only two devices can typically
communicate, RS 485 networks can have many devices over much longer ranges and higher
speeds.

Line configuration Single-ended Differential
Mode of operation ' Simplex or full duplex [ Simplex or half duplex
Maximum cable length . 50 feet . 4000 feet
Maximum data rate * ' 20 kbits/s ' 10 Mbits/s
Typical logic levels ‘ +510£15V V +1.5106V

Minimum receiver input impedance 3107 kQ 12k

Receiver sensitivity +3V +200 mV

* Maximum rafe ot moximur

[4m:3s] For example:

[4m:5s] the maximum distance an RS 232 network and communicate is around 50 feet,
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PARAMETER

RS 232

RS 422

RS 485

Cabling

Single Ended

Differential

Differential

1 and

1 Receiver

5 itters and
10 Receivers

32 Transmitters and
32 Receivers

Communication

Full Duplex

Full Duplex / Half
Duplex

Half Duplex

Maximum
Dist:

50 Feetat 19.2
kbps

4000 feet at 100 kbps

4000 feet at 100 kbps

Maximum Data
Rate

19.2 kbps at 50
Feet

10 Mbps at 50 feet

10 Mbps at 50 feet

Signaling Mode | Unbal. d Balanced

Balanced

Mark (1) S5to-15V 2V to 6V max. (B>A) | 1.5V to 5V max. (B>A)

Space (0) +5to +15V 2V to 6V max. (A>B) | 1.5V to 5V max. (A>B)

Output current
capability

500 mA 150 mA 250 mA

[4m:11s] while an RS 485 network can communicate at a distance of up to 4,000 feet under
the correct circumstances.

[4m:19s] In regards to speed RS 485 is much faster. With speed ranging anywhere from 100
kilobits all the way up to 10 megabits, whereas RS 232 maxes out at about 20 kilobits. The
RS 485 standard is commonly used in a wide variety of automation systems, industrial
control network, and many other applications.

[4m:43s] While Ethernet based networks are becoming the norm in recent years,

[4m:48s] the RS 485 standard is still widely used and has become a very reliable and
consistent standard that will remain in place for many years to come.

[4m:59s] For a full line of industrial communication hardware and thousands of other
products, please go to our website. For more information or other educational videos, go to
RSPSupply.com, the Internet's top source for industrial hardware. Also, don't forget: like
and subscribe.

[5m:15s]
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