RS232 — Basics, Applications and Interfacing

RS232 overview

Serial communications is used extensively within the electronics
industry due to its relative simplicity and low hardware overhead (as
compared to parallel interfacing). EIA/TIA-232-E specification is the most
popular serial communications standard. This standard, developed by the
Electronic Industry Association and the Telecommunications Industry
Association (EIA/TIA), is more popularly referred to simply as “RS232”
where “RS” stands for “recommended standard.” In recent years, this
suffix has been replaced with “EIA/TIA” to help identify the source of the
standard. This book uses the common notation of “RS232.”

The EIA-232 interface standard was developed for interfacing data
terminal equipment (DTE) and data circuit terminating equipment (DCE)
(earlier called as Data Communication Equipment) employing serial
binary data interchange. EIA-232 was particularly developed for
interfacing data terminals to modems. The engineering department of the
EIA issued the EIA-232 interface standard in the United States in 19609.
The first layers of the OSI model include functions of the physical, data
link, and network layers. It is important to understand these layers in order
to comprehend the various other protocols. Let us begin by examining the
first level of interaction with the transmission medium itself — the physical
layer and its specifications.

Serial and Parallel Communications

In serial communication, data is transmitted one bit at a time (Figure
4.20a). Thus if an 8-bit word is to be transmitted, the 8 bits are transmitted
one at a time in sequence along a cable. This means that a data word has to
be separated into its constituent bits for transmission and then reassembled
into the word when received. Inparallel communication, all the
constituent bits of a word are simultaneously transmitted along parallel
cables (Figure 4.20b). This allows data to be transmitted over short
distances at high speeds.
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Serial communication is used for transmitting data over long
distances. It is much cheaper to run the single core cable needed for serial
communication over a long distance than the multicore cables that would
be needed for parallel communication. With a PLC system, serial
communication might be used for the connection between a computer,
when used as a programming terminal, and a PLC. Parallel communication
might be used when connecting laboratory instruments to the system.
Internally however, PLCs work with parallel communications for speed.
Thus, circuits called universal asynchronous
receivers/transmitters (UARTS) have to be used at input/output ports to
convert serial communications signals to parallel.

What is RS232?

The RS-232(X) is a serial communication protocol, commonly used
for transferring and receiving the serial data between two devices. It
supports both synchronous and asynchronous data transmissions. Many
devices in the industrial environment are still using RS-232
communication cable. Rs-232 cable is used to identify the difference
between two signal levels between logic 1 and logic 0. The logic 1 is
represented by the -12V and logic 0 is represented the +12V. The RS-232
cable works at different baud rates like 9600 bits/s, 2400bits/s, 4800bits/s
etc. The RS-232 cable has two-terminal devices namely Data Terminal
Equipment and Data communication Equipment. Both devices will send
and receives signals. The data terminal equipment is a computer terminal
and data communication Equipment is modems, or controllers, etc.
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Now a day’s most of the personal computers have two serial ports and one
parallel port (RS232). These two types of ports are used for
communicating with external devices and they work in different ways. The
parallel port sends and receives the 8-bit data at a time over eight separate
wires and this transfers the data very quickly, the parallel ports are
typically used to connect a printer to a PC.

A serial port sends and receives one-bit data at a time over one wire and it
transfers data very slowly. The RS-232 stands for recommended slandered
and 232 is a number X indicates the latest version like RS-232c, RS232s.

The most commonly used type of serial cable connectors is 9-pin
connectors DB9 and 25-pin connector DB-25. Each of them may be a male
or female type. Nowadays most of the computers use the DB9 connector
for asynchronous data exchange. The maximum length of the RS-232
cable is 50ft.


https://www.elprocus.com/wireless-pc-communication-system-using-transceiver/
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RS232 Pin Description
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It is a 25-pin connector, each pin has its function is as follows.

PIN 1: (Protective Ground); It is a ground Pin.

PIN 2: Transmit Data.

PIN 3: Receive Data.

PIN 2 & PIN 3:These pins are the most important pins for data
transmitting and receiving. The 1 & 2-pins are used to data transmission
and pin-3 used to data receiving purpose.

PIN 4: Request to send.

Pin 5: Clear to send.

PIN 6: Data Set Ready.

PIN 20: Data terminal Ready.



PIN 4, PIN 5, PIN 6, PIN 20: These pins are the handshaking pins(flow of
control). Normally terminals cannot transmit the data until clear to send
transmission is received from the DCE.

PIN 7: This pin is the common reference for all signals, including data,
timing, and control signals. The DCE and DTE work properly across the
serial interface and the pin-7 must be connected both ends without
interface would not work.

PIN 8: This pin is also known as received line signal detector carrier
detect. This signal is activated when a suitable carrier is established
between the local and remote DCE devices.

PIN9: This pin is a DTE serial connector, this signal follows the incoming
ring to an extent. Normally this signal is used by DCE auto-answer mode.

PIN 10: Test Pin.

PIN 11: standby select.

PIN 12: Data Carrier Detect.
PIN 13: Clear to send.

PIN 14: Transmit data.

PIN 15: Transmit clock.
PIN 17: Receive clock.

PIN 24: External Clock.

PIN 15, 17, 24; Synchronous modems use the signals on these pins. These
pins are controlled bit timing.

PIN 16: Receive data.

PIN 18: Test Pin.



PIN 19: Request to send.

PIN 21: (Signal Quality Detector); This pin Indicates the quality of the
received carrier signal because the transmitting modem must be sent O or
either 1 at each bit time, the modem controls the timing of the bits from
the DTE.

PIN 22: (Ring Indicator): The ringing indicator means the DCE informs
the DTE that the phone is ringing. All the modems designed for directly
connected to the phone network equipped with the auto-answer.

PIN 23: Data Signal Rate Detector

Application of RS232
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The Auto-shutdown feature is intended to save power. The RS-232 is
placed to work in the low power shutdown mode. The system will shut
down whenever the RS-232 device is not used. The auto-shutdown pulse
will shut itself down whenever there is not any activity on the signal for
30sec. It means that whenever a transceiver is connected to the RS-232
port but it is not sending data. Pin 2 and Pin 3 are used for transmitting and
receiving the data. Pin 5 is used to connect to the ground. The Max 232
device is used to communicate with the DTE and DCE devices through
RS-232 cable.


https://www.elprocus.com/vehicle-cabin-safety-alert-system-by-hyundai-mobis/

The first auto-shutdown pulse monitors both receiver and transmitter
activity. Both activities are stable and the system goes to sleep mode or
shutdown mode. Most devices that use RS-232 cable are CPS and laptops.

Interfacing RS232 to Microcontrollers using Max 232
Max 232 — The Level Shifter IC for PC Interface

Max 232 acts as a buffer driver for the processor. It accepts the standard
digital logic values of 0 & 5 volts and converts them to the RS232
standard of +10 & -10 volts. Few Microcontrollers have built-in serial
ports that allow for direct connection with the RS232 serial port of the PC.
However many microcontrollers give a 0 to 5V output and require an
intermediate buffer circuit to convert the 0 to 5 volts to +10 and -10V
required by the RS232 port.

The Max 232 IC consists of two transmitter-receiver arrangement such
that two serial ports can be connected using the same chip. 5 capacitors of
each 1microFarad are used to generate the required RS232 standard
voltage from the TTL/CMOS voltage. The transmitters convert the
TTL/CMOS level to RS232 level whereas the receiver receives the RS232
input and converts them to TTL level voltage.

It is a 16 pin IC with the transmitter pins connected to the microcontroller
and the port such that the input transmitter pin get TTL input from the
Microcontroller and the output transmitter pin supply output to the RS232
port. The receiver pins are connected to the RS232 port such that the input
receiver pin receives RS232 standard input from the PC port and the
output receiver pin supplies the TTL input to the Microcontroller. Thus the
transmitter takes input from the Microcontroller and gives output to the
RS232 port whereas the receiver takes input from the RS232 port and
gives output to the Microcontroller. The other pins are connected to 5
electrolyte capacitors such that one of the capacitors is used as a voltage
doubler to get +10V from 5Vs and another capacitor is used as a voltage
inverter to get -10V and the other three capacitors are used as bypass
capacitors for Vcc, V+, and V- pins respectively. Thus the capacitors act
as voltage generators.



One of the basic advantages of Max 232 is that it operates with a 5V
supply, which allows for a single 5V supply to be used for both the IC and
the Microcontroller.

Max 232 Pin Diagram and Circuit Diagram
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Pin Diagram and Internal Schematic

Features of Max232 IC

Input supply voltage of 5V.

Input voltage levels compatible with the TTL standard.

Output voltage levels compatible with RS 232 standard.

The low input current of 0.1microAmpere and output current of 24mA.

It operates in a temperature range of -40 degree Celsius to +85 degree
Celsius.



Application of Max 232

Typical applications of Max232 involve modems, computers, RS232
systems, and terminals. For a typical working application involving Max
232 as an intermediate between the Microcontroller and the RS 232
connected to the Computer, one of the transmitter input pins receive TTL
input from the Microcontroller and the capacitor arrangement obtains the
+/-10V signal which is applied to the corresponding transmitter output pin,
given to the RS232 port.

The receiver input pin receives 232 standard input from the RS232 port
and accordingly the corresponding receiver output pin gives the TTL
standard output to the Microcontroller. Thus the Max 232 IC can be used
as an intermediate connection between Microcontroller and a Computer.
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