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Project Statement 
 

 
This project defines an interface for connecting a computer to a ham radio 
transceiver.  The interface couples received signals from the transceiver to 
the computer for processing, and computer generated signals to the 
transceiver for transmission to other ham stations.  The interface is 
controlled via software as required. 
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Introduction 
 
In the operation of a ham radio station the use of computers for digital 
communications and control is becoming an everyday occurrence.  High 
performance of these modes requires a quality interface to properly isolates 
the two hardware platforms (radio and computer) while providing an 
effective path for communication between them.   
 
Ground isolation is very important to keep and ground signal currents in the 
computer from creating noise in the transceiver.  Likewise RF (Radio 
Frequency) ground currents must be kept out of the computer to avoid any 
problems in its operation.   
 
The interface presented here uses a very basic approach that achieves 
complete physical isolation between the computer and radio, yet provides 
bi-directional signal paths and T/R control of the radio via the computer.   
 
The approach presented here uses transformers in the audio signal paths 
and an optical isolator in the T/R keying path.   
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Body 
 
During the past 25 years or more there have been many interfaces for 
coupling and controlling a radio from a computer.  The early units required 
audio signal filtering and level shifting so as to all the radio to be interfaced 
through the computers serial port.   With the development of Multi-Media the 
audio interfacing between the computer and radio could easily be handled 
through the computers sound card.  Sound cards included DSP (digital 
signal processing) capability so the signal filtering functions previously 
requiring hardware filters could not be accomplished with software 
programming.  Many modes of digital transmission exist today and are all 
software based.    
 
 
T/R function 
 
T/R control of the radio via the computer continued to be implemented using 
the RTS or DTR outputs of a computer serial port.   
 
Fig 1 in the appendix is a schematic diagram of a simple interface that can 
be used between any radio and any computer.  It provides transformer 
coupling / isolation for both transmit and receive audio between the radio 
and computer, and a physically isolated switch to allow the computer to 
control the radios T/R operation. 
 
CR1 and CR2 are diodes that isolate the RTS or DTR serial port outputs 
from each other while providing for either to be utilized for T/R switching.   
 
U1 is a 4N35 Optical Isolator IC (integrated circuit) that uses a LED (light 
emitting diode) and Photo Transistor to provide an isolated switching 
function between the two sides of the chip.  No current flow from the input to 
the output sides of the device. 
 
CR3 is a diode that protects U1 input from any reverse polarity signal spikes 
that might be generated on the switching signals from the computer. 
 
R1 is an input current limiting resistor to limit the amount of current into the 
LED of U1. 
 
 
Transmit Audio 
 
Transmit audio is the audio that comes from the computer sound card and 
connects to the radio microphone input.  This audio either from the speaker 
or line output jacks on the computer sound card.  These audio levels are 
adjustable through software, and are usually set to mid-range to start.   
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Transformer T1 is a 1:1 audio transformer.  1:1 indicates the ratio of the 
input voltage to the output voltage so if we put a 1 V AC signal on the input 
side of the transformer we should get a 1 V AC signal on the output side.  
The input side is called the primary and the output side is called the 
secondary.  The transformer provides isolation between the primary and 
secondary side of the transformer, blocking any common ground currents 
from one side to the other.   
 
Trimmer resistor R4 is used on the output side of the transformer as a 
volume control for setting the input level to the radio.  R3 is a resistor placed 
in series with the input of the radio.    

 
 
Receive Audio 
 
Receive audio is the audio that comes from the radio and connects to the 
sound card through the line input jack.  The circuitry is the same as what is 
used for the Transmit Audio, except it takes audio from the radio and 
connects it to the sound card.   
 
 
Enclosure 
 
The enclosure used was a plastic box from Radio Shack that would house a 
breadboard PCB also from Radio Shack.  Connectors (DB9 type) were used 
at each end so that various cable configurations could be made to allow the 
interface to be used with numerous radio / computer combinations.   
 
Plastic was chosen because it is easy to work with.  DB9 connectors were 
used because they are readily available and inexpensive.   
 
Parts placement on the PCB is shown in Fig 4 in the appendix.  While there 
is nothing critical about the placement of these parts it is convenient to 
maintain the layout similar to the signal flow of the schematic.  This can help 
in troubleshooting the unit should there be a problem.    
 
 
Cables 
 
 Connectors are used on the enclosure to allow the interface to be easily 
used with a number of radios.   
 
In most cases only one cable assembly will be needed to interface with the 
computer(s) you are using since the interface is always connected to a 
serial port and the sound card.  These interfaces are standardized within the 
industry.   
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The cable assembly for connection to the radio will however vary depending 
on the various connectors use on the radios you’ll be using.  For instance on 
some radios you will need multiple audio plug and a separate microphone 
connectors, or an RJ11 connector, or a single 8 pin microphone connector.  
If you’re using a portable / handheld radio you might need a 4 circuit plug 
connector or some other small connector configuration.  You will have to 
check the configuration used on your radio and build the cable to match.   
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Results 
 
Use of the interface defined herein resulted in a decrease of 10dB  to 15dB 
in the receiver noise floor in comparison to interfaces that did not have 
isolated grounds.  
 
No external power is required to operate the interface except for the signal 
voltage provided by the DTR or RTS inputs used to toggle the PTT circuit of 
the radio.  This is achieved with an optical isolator so all signal ground 
currents from the DTR or RTS signals are returned back thru the computer 
ground.   
 
No signal distortion is noted in either audio path. 
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Suggestions & Changes 
 
Find a better quality potentiometer, with an audio resistance taper, to utilize 
for the gain adjustments.  
 
Create a PCB layout that doesn’t require so much point to point hand wiring. 
 
Use a better enclosure 
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Reference List 
 
No reference items are included.  
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Glossary  
. 
Audio resistance taper - Most variable resistor have a resistance tapers 
(the rate of change of resistance vs. rotor position) are constant or linear.  
Since the human ear responds is logarithmically some variable resistors 
have an inverse logarithmic taper so that the apparent rate of change to the 
ear is linear.  
 
DTR - An acronym for Data Terminal Ready used in RS-232 serial 
communication. 
 
Ground currents - A mixture of all currents, both DC and AC developed 
within a system that is either continuous or pulsed.   
 
LED - Light Emitting Diode 
 
Optical isolator - is a device that allows the flow of light in only one direction. 
 
PCB - Printed Circuit Board 
 
RJ11 - A physical interface with six interface lines. 
 
RTS - An acronym for Ready To Send used in RS-232 serial 
communication. 
 
T/R - An acronym for Transmit / Receive 

 



Page 12 of 16 

Appendix 
  

 
 
 
 

Fig 1  -  Computer / Radio Interface Schematic and Parts List 
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Fig 2  -  Interface and Cables 
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Fig 3  -  Enclosure 
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Fig 4  -  Enclosure with Cover Removed 
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Fig 5  -  PCB Component Side  
 
 
 
 


