Part One : Hardware (PC's)


Hardware Properties


Devices which use serial cables for their communication are split into two categories. These are DCE (Data Communications Equipment) and DTE (Data Terminal Equipment.) Data Communications Equipment are devices such as your modem, TA adapter, plotter etc while Data Terminal Equipment is your Computer or Terminal. 

The electrical specifications of the serial port is contained in the EIA (Electronics Industry Association) RS232C standard. It states many parameters such as - 

	1.
	A "Space" (logic 0) will be between +3 and +25 Volts. 

	2.
	A "Mark" (Logic 1) will be between -3 and -25 Volts. 

	3.
	The region between +3 and -3 volts is undefined. 

	4.
	An open circuit voltage should never exceed 25 volts. (In Reference to GND) 

	5.
	A short circuit current should not exceed 500mA. The driver should be able to handle this without damage. (Take note of this one!) 


Above is no where near a complete list of the EIA standard. Line Capacitance, Maximum Baud Rates etc are also included. For more information please consult the EIA RS232-C standard. It is interesting to note however, that the RS232C standard specifies a maximum baud rate of 20,000 BPS!, which is rather slow by today's standards. A new standard, RS-232D has been recently released. 

Serial Ports come in two "sizes", There are the D-Type 25 pin connector and the D-Type 9 pin connector both of which are male on the back of the PC, thus you will require a female connector on your device. Below is a table of pin connections for the 9 pin and 25 pin D-Type connectors. 

Serial Pinouts (D25 and D9 Connectors)


	D-Type-25 Pin No. 
	D-Type-9 Pin No. 
	Abbreviation
	Full Name 

	Pin 2 
	Pin 3 
	TD 
	Transmit Data 

	Pin 3 
	Pin 2 
	RD 
	Receive Data 

	Pin 4 
	Pin 7 
	RTS 
	Request To Send 

	Pin 5 
	Pin 8 
	CTS 
	Clear To Send 

	Pin 6 
	Pin 6 
	DSR 
	Data Set Ready 

	Pin 7 
	Pin 5 
	SG 
	Signal Ground 

	Pin 8 
	Pin 1 
	CD 
	Carrier Detect 

	Pin 20 
	Pin 4 
	DTR 
	Data Terminal Ready 

	Pin 22 
	Pin 9 
	RI 
	Ring Indicator 


Table 1 : D Type 9 Pin and D Type 25 Pin Connectors 

Pin Functions


	 
	Abbreviation
	Full Name
	Function

	 
	  
	TD
	Transmit Data
	Serial Data Output (TXD)

	 
	  
	RD
	Receive Data
	Serial Data Input (RXD)

	 
	  
	CTS
	Clear to Send
	This line indicates that the Modem is ready to exchange data.

	 
	  
	DCD
	Data Carrier Detect
	When the modem detects a "Carrier" from the modem at the other end of the phone line, this Line becomes active.

	 
	  
	DSR
	Data Set Ready
	This tells the UART that the modem is ready to establish a link.

	 
	  
	DTR
	Data Terminal Ready
	This is the opposite to DSR. This tells the Modem that the UART is ready to link.

	 
	  
	RTS
	Request To Send
	This line informs the Modem that the UART is ready to exchange data.

	 
	  
	RI
	Ring Indicator
	Goes active when modem detects a ringing signal from the PSTN.


Null Modems


A Null Modem is used to connect two DTE's together. This is commonly used as a cheap way to network games or to transfer files between computers using Zmodem Protocol, Xmodem Protocol etc. This can also be used with many Microprocessor Development Systems.
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Figure 1 : Null Modem Wiring Diagram
Above is my preferred method of wiring a Null Modem. It only requires 3 wires (TD, RD & SG) to be wired straight through thus is more cost effective to use with long cable runs. The theory of operation is reasonably easy. The aim is to make to computer think it is talking to a modem rather than another computer. Any data transmitted from the first computer must be received by the second thus TD is connected to RD. The second computer must have the same set-up thus RD is connected to TD. Signal Ground (SG) must also be connected so both grounds are common to each computer.

The Data Terminal Ready is looped back to Data Set Ready and Carrier Detect on both computers. When the Data Terminal Ready is asserted active, then the Data Set Ready and Carrier Detect immediately become active. At this point the computer thinks the Virtual Modem to which it is connected is ready and has detected the carrier of the other modem.

All left to worry about now is the Request to Send and Clear To Send. As both computers communicate together at the same speed, flow control is not needed thus these two lines are also linked together on each computer. When the computer wishes to send data, it asserts the Request to Send high and as it's hooked together with the Clear to Send, It immediately gets a reply that it is ok to send and does so.

Notice that the ring indicator is not connected to anything of each end. This line is only used to tell the computer that there is a ringing signal on the phone line. As we don't have a modem connected to the phone line this is left disconnected.



	


