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EI-160 Interface and Controller 

Thank you for purchasing the Echo-Link interface controller from 
Amateur Radio Accessories, we are sure you will enjoy it for the 
years to come.  

The EI-160 was designed as ready to use device. Using 

Surface Mount Technology enables us to produce an 

Interface with many features not found in any other Echo-

Link Interface currently on the market yet to keep it small.    

Foreword: 

Around the World Amateur Radio Operator use since the early 90’s a communication method that 
utilizes the Internet. In the beginning there were only a few participants within this Network. Today 
the Echo-Link network has expanded Worldwide to over 3000 active participants not to mention 
the sleeping nodes (about 400,000). However, Echo-Link is a Voice over Internet Protocol that is 
exclusively for Licensed Amateur Radio Operator. The licensed HAM must request a Node 
Number from the Echo-Link Web site, by providing hers or his valid Call Sign that was issued by 
the governing body of the country the HAM is licensed in. Echo-link will verify the validity of the 
claim and issues a permanent Node number to the individual node operator. The operator is fully 
responsible for the operation of her / his node. As long as the node operates primarily through a 
Computer only setup, it should not be too much of concern. By using the EI-160 Echo-Link 
Interface, you are allowing over air signals to link into your node setup and unauthorized use of 
same may become a concern. The two most common configurations are on a simplex frequency 
as a simplex node, or receiving / transmitting on a repeater channel pair to extend the aerial 
coverage. In either case, in the USA, a control operator must monitor activity on the channel as 
long as the node is enabled. There are many other ways to operate an Echo-Link System; 
however the above are the most common. 

 

     

Figure 1  EI-160 shown with optional Blue bezel. 
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Feature Summary 

 The EI-160, although in a small package with small footprint, is a feature rich Interface and 
Controller for the Echo-Link system.  A second releases will support SVXLINK. 

 The EI-160 operates on two different clock speeds, MCU (16MHz) and DTMF decoder 
(3.59MHz) 

 The EI-160 has four different TX timeout settings and timeout can be disabled completely. 
 The EI-160 can be programmed via RS232 and Simple Terminal program. 
 The EI-160 has an audio mute Circuit to mute DTMF tones towards the Internet. 
 The EI-160 has automatic Audio Level Control circuits in both audio paths. 
 The EI-160 has a semi Equalizer Circuit to fine tune the audio that enters the Internet. 
 The EI-160 still allows you to manually adjust levels to the Microphone Radio/Soundboard 

and the levels from Speaker. 
 The EI-160 can be programmed to accept either LOW going or HIGH going carrier detect 

signals. 
 Factory levels are set to operate through the accessory connector (about 500mVpp), 

however can be changed to lower levels (about 40mVpp for Microphone input) 
 The EI-160 is completely isolated to the Radio Transceiver via optical coupler and audio 

transformer. 
 The EI-160 can operate through the SPKR/MIC/PTT connector or through the mostly found 

in modern transceiver, accessory or packet connector (6 Pin Mini DIN). Connection through 
the accessory connector is very easy. Just plug in a standard 6 Pin Mini DIN Male/Male cable 
assemblies and you are ready to go.  

 The EI-160 requires a RS232 five wire connection i.e. RTS-DCD-TXD-RXD-GND that terminates to a 6 
Pin Mini DIN connector. Optionally available for a small extra charge from Amateur Radio 
Accessories. 

 All EI-160 are shipped fully tested with Test Printout. 

This Guide will help you to setup and connect your EI-160. Navigate to the part in this guide that is 
relevant to your version.  

The EI-160 is manufactured with two different types of Firmware. The decision to have two versions 
of Firmware was made because of limitations within the Micro Controller Unit. To have an 
efficient board layout and keep the cost for the PCB low, the MCU chosen has just enough 
program storage for one System.  Currently we are looking into the possibility to use a different 
MCU that will allow us to have a auto detect routine and can host both system routines in one 
chip. In this way we would be able to offer the same interface for both systems. 

For the time being each system has their own Firmware and this Guide will provide information for 
both. 
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Commands availabl e in the EI-160 

Table of RS232 commands, these commands are only accessible through Serial port 

Code Description 

T* Switches to Transmit (low active TX PTT Pin 3)  
R* Switches to Receive (opposite of above)  
C* Retrieves the DTMF buffer and clears it 
D Disables Transmit 
*  Enables Transmit 
r# Enable Communication interface  
m wŜǘǊƛŜǾŜǎ ¦ƴƛǘ LƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŘƛǎǇƭŀȅΩǎ ƛǘ ƻƴ ¢ŜǊƳƛƴŀƭ {ŎǊŜŜƴ 
h* Switches RS232 to 9600 Baud, requires change of terminal setting  
l* Switches RS232 to 2400 Baud, requires change of terminal setting 
o Switches timeout timer off 
2 Sets timeout to 2 minutes 
3 Sets timeout to 3 minutes 
4 Sets timeout to 4 minutes 
5 Sets timeout to 5 minutes 
a DTMF hang timer at approximately 500ms 
b DTMF hang timer at approximately 1s 
c DTMF hang timer at approximately 1.5s 
d DTMF hang timer at approximately 2s 
6 CAS input level going positive 
7 CAS input level going negative 
x# Disable Communication Interface  

                      * Echo Link Only        #  SVXLINK only 

Table of over Air commands, these commands are accessible using DTMF codes. 

A(1s)* Enables Transmit / Press A for more than 1 Second and then STAR 

A(1s)D Disables Transmit / Press A for more than 1 Second and then D 
 All other commands are only accessible via RS232 for security. 
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EI-160 Hookup / Connections  

The EI-160 requires a 9-13.8 VDC power supply to operate. The current consumption is less than 
50mA. Therefore, a Standard 12VDC (center positive) wall outlet power supply will perform fine 
(not included). The EI-160 comes with a circular 2.1mm power connector to allow it to connect 
to another already existing source within your system. Make sure to connect the positive source 
to the center pin of the connector. 

 

 

If you are planning on using a Transceiver that is equipped with a Packet accessory connector, you 
can use a standard 6 Pin Mini DIN Male/Male cable assembly that is available in many computer 
stores. There is no additional soldering required. The cable assembly plugs into both devices and 
has the right pin configuration as long as the cable is wired one to one. 

If the EI-160 is used with a Transceiver that utilizes the External Speaker connector in conjunction 
with the Microphone connector, there is some soldering or crimping involved. Depending on 
type and model of the radio, you may have to crimp a 6 or 8 Pin RJ type connector to one end of 
the cable assembly.   

Refer to the table below for the appropriate Radio signal: 

 

  Name Pin # 
Microphone 1 
Analog GND 2 

PTT 3 
9600 Audio 4 
1200 Audio 5 

COR + 6 

 

Figure 2 shows the connector pin location on the EI-160. If a Plug was plugged into the socket you 
would have the same pin location for easy reference. The layout is compatible with the Radio 

Figure 2 
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accessory connector. By default SJ1 on the EI-160 is closing the 9600 Path so would connect the 
Transceiver audio to Pin4.  

The RS232 cable is also fairly easy to manufacture and uses the same connector as the Radio 
connection. We had thought for a long time about using the same connector, because it is easy 
to connect to the wrong receptacle.  

NOTE: TAKE GREAT CARE WHEN CONNECTING THE CABLE, IF WRONG CONNECTED, IT WILL ALMOST 
CERTAINLY CAUSE PERMANENT DAMAGE TO THE TRANSCEIVER OR EI-160! THE PORTS ARE 
CELARLY MARKED ON THE DEVICE. 

Since the cost and availability outweigh the risk of damaging the Transceiver / EI-160, we decided to 
use the 6 Pin Mini DIN also on the RS232. Cable assemblies with molded connector are much 
easier to acquire and cut down on soldering significantly. The RS232 cable assembly is also 
available from Amateur Radio Accessories at extra charge but not included with the unit. 

Refer to the table below for the appropriate RS232 signal: 

 

  Name Pin # 
DCD 1 
RXD 2 
TXD 3 
RTS 4 
GND 5 
GND 6 

 

The pin names refer to the computers interface, i.e. DCD --- Pin 1 (9PinD) DCD, RXD Pin 2(9PinD) RXD 
and so on except for Pin 6 which refers to EI-160 Digital Ground. 

It is best to connect the RS232 first and do a dry test before putting the system on the air. Once the 
RS232 cable assembly has been made and connected to your computers comport, again make 
sure that the 6 pin mini DIN is connected to the correct port on the EI-160, you can start your 
favorite Terminal Program or use the EI-160 Setup application available from Amateur Radio 
Accessories, to program your EI-160.  

 

 

 

 

http://www.kj6zd.net/
http://www.kj6zd.net/
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Programming and Verification of Parameter  

The easiest way to verify, setup and test your EI-160 is using the EI-160 Utility.  

This utility lets you exercise all functions available within the EI-160. It also provides an easy to use 
Windows GUI that lets you set up all relevant operating parameter.  

 

Figure 3 Note that the image might be slightly different. 

By using the EI-160 Setup Utility you will be able to verify such as, Timeout Timer, DTMF codes 
received and more. The interface is self explanatory. Once the application has started it will 
discover the COM ports available on your system and choose the first one in line. The RS232 
communication parameter is defaulting to 2400 Baud. Once communication is established the 
application will send default values to the EI-160 as shown in the image above.  You may want to 
select Svxlink if your unit is an SVXLINK unit. Baudrate will automatically be switched. 

NOTE: ANY PARAMETER CHANGE WILL BE STORED NONVOLATILE INSIDE THE EI-160 SO THAT IT 
STARTS WITH THE MOST RECENT SETTINGS, EVEN AFTER A POWER FAILURE. WHEN YOU USE 
THE SETUP UTILITY, THE SETUP PROGRAM WILL RESTORE DEFAULTS AT STARTUP.  

The application interface has several ways to feedback the current operation.  Parameter is changed 
by clicking the appropriate control. The application will automatically send the information 
needed to the EI-160 and feeds back the operation in one of the Text windows. 
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After you clicked at the Status Button the Information window will contain the units Firmware 
revision and some other relevant information. From here on it is just a matter of clicking at the 
controls to change the various operational parameters. Keep in mind that the new setting is 
automatically stored in the EI-160 and it will keep them until you change them again. 

To run a timeout timer check, simply select the timeout you wish to check and click the TX button. 
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Figure 4  shows the GUI while performing a timeout check for the two minute setting. 

Once the TX button has been clicked, the EI-160 will go into TX mode among other internal 
switching functions. This test is not suggested to be performed while a transceiver is connected. 
In the status bar a Seconds counter appears with the current time value in seconds. Once the EI-
160 runs into a timeout the application will automatically record the measured value and display 
it in the information window. Once satisfied with tests you can highlight the information within 
the information window and copy it to the clipboard using CTRL+C for further use. Using the 
NOTEPAD is a good choice if you need a Hardcopy. Simply paste the contents from the clipboard 
ƛƴǘƻ ǘƘŜ bƻǘŜǇŀŘ ŀƴŘ ǳǎŜ ǘƘŜ ƴƻǘŜǇŀŘΩǎ ǇǊƛƴǘ ŦǳƴŎǘƛƻƴΦ 
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Using a Terminal Program such as Hyper Term  

If you rather want to use the Hyper Term application that has been included with every Windows® 
distribution, simply set it to the appropriate COM port and use it. Of course you can also use 
your favorite Terminal Program. The displayed data may not be as neatly formatted, however 
contains the same information. To control the EI-мсл ƻǊ ŎƘŀƴƎŜ ǇŀǊŀƳŜǘŜǊǎΣ ȅƻǳΩƭƭ ƘŀǾŜ ǘƻ ǳǎŜ 
the codes found in the table above. NOTE: The codes are case sensitive. 

How do I set up the Echo Link software?   

The Echo-Link software needs to set up as SYSOP for the EI-160 to function properly. Also, your  
Echo-Link logon name must have either a ?????-L  or ?????-w ŜȄǘŜƴǎƛƻƴΦ tƭŀƛƴ ǳǎŜǊ /ŀƭƭǎ ŘƻƴΩǘ ƭŜǘ 
you enable the Echo-Link Software in SYSOP mode.  

Once the Echo-Link Software has been started in SYSOP mode there are some fundamental settings 
that are used in conjunction with the EI-160.  
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In the Tools / Setup / select the timing Tab and enter the values as shown below: 

 

Receive Hang Time depends largely on the way the carrier detect is used. If the COR from a radio 
transceiver is used this setting can be significantly shorter ex. 200ms. Other settings in System 
Setup can be left at default. 
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In the Tools / Sysop Setup select the RX Ctrl Tab and configure as shown below. 

 

The Serial CD is only appropriate if the Transceiver provides for a Carrier Signal which is assumed to 
present here. Invert Sense may need to select if the Echo-Link Software indicates a carrier where 
there is none. 
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Select the TX Ctrl Tab and change settings where appropriate. 

 

You can also select the 9600 bps check box; however the EI-160 has to be changed to the Baud rate 
too. 
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Select the DTMF Tab. 

 

These are the settings that should be selected for the EI-160; however they can be setup differently. 
Auto Mute may not need to be selected since the EI-160 will mute DTMF tones. Other Echo-Link 
settings are extensively explained within the Echo-Link Help File. If you need to change any 
other settings you should reference to the Help File from Echo-Link. 
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Description of  operation  

The EI-160 is in constant communication with the Echo-Link Software through polling data from the 
Interface. When Echo-Link needs to key the transceiver it will send a request to the interface 
that appropriately carries out this request by switching the PTT circuit active. At the same time 
the EI-160 starts a timeout timer that will become active after the time that was setup expires. 
Ones expired the EI-160 will de-activate the PTT circuit regardless of the Echo-Link state. Echo-
Link must at least once request a key down to clear the timeout. This is a protective action to 
prolong the life of your Radio Transmitter. In Simplex Node setups there are most commonly 
standard Mobil Transceiver used. Many Mobil Transceiver are designed to work at a 1:3 ratio. 
Most manuals refer to a 1 Minute Transmit and 3 Minute Receive cycle since they were not 
designed to operate at 100% duty cycle ŀƴŘ ƛƴ ƴƻǊƳŀƭ ƳƻōƛƭŜ ǳǎŜ ŘƻƴΩǘ ƴŜŜŘ ǘƻΦ {ƻƳŜ {ȅǎƻǇΩǎ 
at busy nodes report the replacement of their Transceiver almost every 6 month or so. This is 
primarily due to the higher Duty cycle this Transceiver has to cope with and may over heat on a 
regular basis. Assuming that the distant station is operating from a computer setup and does 
not have any timeout, it is easy to continue on from there for 10 minutes or more. The 
computer stations operator in general overlook the fact that their signal is being transmitted 
through a Transceiver that is keyed for the time of their transmission. Although, Echo-Link can 
be setup with a 3 minute or other timeout, it has a flaw. When Echo-Link reaches the Timeout, it 
will drop the connection to the distant node. This means it may take up to five minutes until you 
can reconnect, because the connect list at the Echo-Link Server needs to be refreshed and until 
then the connection still exists.  Flaw or Bug? 

The EI-160 has its own timeout timer that simply drops the local carrier, Echo-Link does not know if 
the carrier is on the Air or not. Therefore, no disconnect is initiated. After the distant station is 
finished talking, Echo-Link request a Key Down, the EI-160 resumes normally on new Key Up and 
the transceiver had some time to cool off.  Under normal circumstance the Duty Cycle is 
reduced to about 50% which is sufficient although the Radio Manufacturer Guaranties only 
about 35% duty cycle. In this way the Transceiver life is prolonged and after all the distant 
station does not hug the frequency. 

All other Echo-Link questions of operation can be answered by using the excellent included Help File 
with Echo-Link. 

Over Air Commands  

For security reasons the EI-160 allows only two over Air commands. These are the Disable and 
Enable commands. When the EI-160 is disabled it still has the ability to receive DTMF 
commands, however does not Key the Transmitter in any circumstance. This may be an 
advantage if some unauthorized user is trying to make use of your system.  Once the problem 
has been resolved the unit can be enabled again and resume normal operation. All other setup 
parameters have to be programmed through the RS232. Since this is usually just a onetime 
process, it does not pose a problem. The EI-160 can also be Disabled and Enabled via RS232. 
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Audio Processing  

Audio from the Receiver is routed through an Automatic Audio Level Control IC and processed to 
provide a constant audio level for further processing. The Signal passes through a circuit that has 
some equalizer properties to fine tune the Audio frequency. This is achieved by applying more 
or less de-emphasis (Bass cut/boost) or applying some pre-emphasis (Treble cut/boost) and 
then feeding the signal into the computer soundboard. Prior to reaching the Soundboards 
Microphone input the Level can be raised or reduced via Trim Potentiometer. Part of the 
incoming audio is routed into an Operational Amplifier that supplies the DTMF receiver 
(MT8870) at adjustable signal level. The advantage of doing it in this way is that the actual audio 
is not affected or processed in any way through this circuit. The result is the signal from the 
receiver as it was received.   

NOTE: There is a two way jumper on the PCB that lets you select the audio source from the 
Radio. By default it is set to use the 9600 Baud audio path. 

The transmit audio is processed in a similar way. Many modern computers have their Sound device 
built onto the Motherboard and the Mother Board manufacturer usually supplies the Software 
Driver for the Audio Chip Set. This includes in many cases an Equalizer that can be utilized to fine 
adjust the audio that is heard on the local link. Audio from the Line OUT or Speaker Out enters 
also into the Audio ALC to provide a fixed level for the Radios Microphone circuit. The 
Microphone level can be adjusted on the Isolated side of the Transformer to achieve the level 
needed for you particular Radio.  

 In both audio paths it is possible to adjust the amount of ALC. The amount depends on how the Radio is 
connected to the EI-160. Meaning, if the Microphone input is used it will require a significant lower level 
as if the Accessory connector is used. Microphone inputs are usually in the range of 40-150mVpp while 
the accessory input needs in General a level of 500mVpp or more.  Both level requirements can be 
achieved by carefully adjusting the ALC and final levels. Up to a certain point the Volume Control panel 
under Windows allows further adjustments. In any case the key of a perfect sounding device is to keep 
close track on adjustments made and not to adjust too many settings at once. In general the EI-160 is set 
at the Factory to a level that satisfies a wide range of application through the accessory connector and 
the only adjustment that should be necessary is through the convenient Volume Control Panel.  
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COR Signal Description 

The COR signal is Optically Isolated from the Radio. In older Radio Transceiver there might be now 
and then a COR signal at Positive Level that changes to Low Level with a Signal detected. 
Although, this is rare and is usually found in shacks of HAM operator that are very technically 
inclined. Most HAM operator will use a ready to use modern Transceiver to accomplish the node 
setup. Therefore, at default the EI-160 is expecting a 0Volt signal without activity on the 
Frequency. Once a signal is detected the COR will go High (between +5V and higher (+8V)). The 
EI-160 can handle a wide range of positive input signals. Almost all modern transceiver that 
provide a carrier detect signal are High Active at +5 Volts. This triggers an Optical Coupling 
device to switch a series of transistor that are connected to the Micro Controller Unit. The MCU 
is processing this change of signal and feeds it through the RS232 to the Echo-Link Software. The 
EI-160 allows through Firmware the change of polarity, however does leave the COR LED in 
opposite state (High to Low going COR) i.e. illuminates without signal and is off with signal. 

PTT switching circuit  

  The PTT to the Transceiver is also switched through an Optical Isolator. Since most modern 
transceiver require very little switching current this optical device is sufficient in most cases and 
can handle about 300mA of current. If a higher switching current is required for example to 
switch a relay, additional external components are required to protect the Optical Coupler from 
over currents. In future versions of the EI-160, that support the SVXLINK, a secondary PTT 
switching circuit is implemented. It uses the RTS signal line to receive requests from the 
computer.  

LED Indicator  

The Front Panel Indicator can be manually disabled or enabled by removing or inserting a standard 
shorting plug into the appropriate header. The header can also be used to connect an optional 
switch mounted to the front panel. 

DTMF operation  

This operation is fully automatic and acts on external interrupt signals. This way the DTMF codes will 
be converted as soon as the MT8870 detects a valid DTMF. For over the Air Disabling or Enabling 
ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ {Ŝƴǘ ŀ 5¢aC ά!έ ŦƻǊ ƳƻǊŜ ǘƘŀƴ м ǎŜŎƻƴŘ ǘƻ ǇƭŀŎŜ ǘƘŜ 9L-160 into a command 
mode. After you release the Button yoǳ Ƴǳǎǘ ǎŜƴŘ ƛƳƳŜŘƛŀǘŜƭȅ ǘƘŜ 5ƛǎŀōƭŜ /ƘŀǊŀŎǘŜǊ όά5έύ ƻǊ 
ǘƘŜ 9ƴŀōƭŜ /ƘŀǊŀŎǘŜǊ όάϝέύΦ LŦ ƴƻǘƘƛƴƎ Ŧƻƭƭƻǿǎ ǘƘŜ ά!έ ŦƻǊ ŀ ŦŜǿ ƘǳƴŘǊŜŘ Ƴƛƭƭƛ ǎŜŎƻƴŘǎ ǘƘŜ 
command mode will be cancelled and the EI-160 resumes normal operation. 
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How do I configure SVXLINK? 

To configure SVXLINK ȅƻǳΩƭƭ ƘŀǾŜ ǘƻ ŜŘƛǘ ŀƴŘ ŎƘŀƴƎŜ ǘƘŜ ǎǾȄƭƛƴƪΦŎƻƴŦ ŦƛƭŜΦ ¢Ƙƛǎ ŦƛƭŜ ƛǎ ƭƻŎŀǘŜŘ ƛƴ 
/etc/svxlink.conf. 

To edit this file with write permission you can start a Terminal Window (X11 only) and type at the 
command prompt 

user@mysvxlink:~$sudo gedit 

You will be asked to supply your sudo password. Once the correct password was entered the GEDIT 
application will start and appear on your screen. Navigate to the svxlink.conf file and find an 
entry like this: 

ΧΧΧΧΧ 
DTMF_DEC_TYPE=INTERNAL 
And  change it to 
DTMF_DEC_TYPE=S54S 
ΧΧΧΧΧΧΧΧΧ 
Next find : 
 
[Rx1] 
Χ. 
DTMF_SERIAL=/dev/ttyS0 
Χ. 
And verify it looks like above. 
 
Also Verify a few more entries. 
[Rx1] 
Χ. 
SQL_DET=SERIAL 
SQL_START_DELAY=0 
SQL_DELAY=0 
SQL_HANGTIME=50 
Χ. 
SERIAL_PORT=/dev/ttyS0 
SERIAL_PIN=CTS:SET 
Χ. 
[Tx1] 
Χ. 
PTT_PIN=RTS 
TIMEOUT=300 
Χ. 
Save the svxlink.conf and restart SVXLINK. 
ThatΩs it! 
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Schematic Diagram  
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